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PABOYAS ITPOT'PAMMA JTUCHUITJIMHBI

b1.0.06 «KomnbrTepHbIe TEXHOJOTHH B MAIIMHOCTPOECHUN»

HamnpasieHue noarorosku 15.04.01 MammHocTpoeHue
MarucTepckas nmporpaMma «JEeKTPOMEXaHUKA U CBApKa

(bakyIbTeT HHXCHEPHO-TEXHOJIOTHUECKUI

Cumdpepomnons, 2025



PabGouas mporpamma muctummuabl b1.0.06 «KoMmboTepHBIE TEXHOJOTHU B
MalllMHOCTPOGHUM»  JIJII  MarucTpoB  HampaBieHuss  moarotoBku  15.04.01
MamuHocTpoenue. Marucrepckass nporpamma  «DJIEKTPOMEXaHWKa M CBapKa»
cocraBieHa Ha ocHoBaHun PI'OC BO, yTBepXIeHHOro mnpukazoM MHUHUCTEpPCTBA
HAyKH U BbIciiero oopasoBanus Poccuiickoit @eneparuu ot 14.08.2020 Ne 1025.

CocTaBuTeb
paboueii mporpaMMBbI D.0. Srpsen

MOAITUCH

Pabouas nporpamma paccMOTpeHa U 0JJ00peHa Ha 3acegaHuu Kadeapbl
AIIEKTPOMEXAHUKHU U CBAPKU
ot 07 mapra 2025 r., mpotokon Ne 8

3aBenyromuii Kadeapoit 2.9.4rpseB

TOAITUCH

Pabouas nporpamma paccmoTpeHa u onoopena Ha 3aceganuu Y MK nnxxenepHo-
TEXHOJIOTHYECKOT0 (haKyiIbTeTa
oT 13 mapra 2025 r., npotokoi Ne 4

IIpencenarens YMK 2.P. llapunosa

TIOAITUCH
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1.Pa6ouas nporpamma nucuuiiiniabl 51.0.06 «K KoMnboTepHbIe TEXHOJIOTHH B
MAINIMHOCTPOEHUW» VI MAarucTpatypnl Hamnpasjenuss mnoaroroBku 15.04.01
MamuHocTpoeHue, MarucTepcKas NporpaMmMa «JJIeKTPOMEXaHUKA U CBApPKay.

2.JlepevyeHp MUIAHMPYEMBIX Ppe3yJbTATOB OO0y4YeHUS MO JUCHHUILIMHE,
COOTHECEHHBIX € IUIAHMPYEeMbIMH pe3yJbTaTAMH OCBOCHHUS 00pa30BaTeIbLHOM
NPOrpaMMbl

2.1. Hesb 1 32124 U3y4YeHUs] JUCUUILIIMHBI (MOXYJIs1)
Ienv oucyunaunovt (Moodyna):

— sBiseTcss (OPMHUpPOBAHHE Y MAarucTpaHTa 3HAHUN B 00JAaCTH MOCTPOEHUS U
¢yukimonuposanust CAIIP TII

Yyeonwvie 3a0auu oucuyunaunvt (mooyna):
— 03HaKOMUTH C OCOOCHHOCTSIMH Pa3HOBUIHBIX cUcTeM 3D mpoekTrupoBaHus

— O3HAKOMHUTH C TOAOOPOM HEOOXOIUMBIX IMApaMeTPOB IS PEIICHUS KOHKPETHBIX
WHXEHEPHBIX 3a/lad C TIOMOIIBI0O HUMEIOIIUXCS B  PACHOPSHKEHUM  CUCTEM
MPOECKTUPOBAHMUS;
— aHANMM3 W peanu3aius COOCTBEHHBIX HWH)KCHEPHBIX PEIICHUM W TPOEKTOB U UX
odpopmiierne B coorBeTcTBHM ¢ ECKJ[ u ECT/I.

2.2. [Inanupyemble pe3yabTATHI 0CBOCHHUA IMCUMILIHHBI

IIpouecc wusyuenusa gucuumuinabl b1.0.06 «KoMmbloTepHble TEXHOJIOTUU B
MalIMHOCTPOEHUUY» HaIpaBjeH Ha (OPMUPOBAHUE CIEAYIOUIUX KOMIIETSHIIHI:
OIIK-3 - CnocobeH opraHu30BbIBaTh pabOTy KOJUIEKTUBOB HCTIOJHUTENEH, MPUHUMATD
UCIIOJIHUTENBCKUE PEIICHUs] B YCJIOBHSX CIEKTpa MHEHUM, OMNPENEeNsITh MOPSAOK
BBITIOJIHEHUST ~ pabOT,  OpPraHM30BBIBATH B MOAPA3JeiCHUH  pabOTBl IO
COBEPILIEHCTBOBAHUIO, MOJEPHMU3AIMU, YHU(PUKAIIMU BBIMTYCKAEMbIX H3ACIUNA U HUX
AJIEMEHTOB, pa3pabOTKE IMPOEKTOB CTAaHAAPTOB M CEPTHUPUKATOB, OOECIEUUBAThH
aJanTaIio COBPEMEHHBIX BEPCUU CHCTEM YIPaBIICHUS KauyeCTBOM K KOHKPETHBIM
YCIIOBUSIM MPOU3BOJICTBA HA OCHOBE MEXKIYHAPOIHBIX CTAaHAAPTOB;

OIIK-4 - Cnocoben pa3pabarbiBaTh METOAMYECKUE U HOPMATHUBHBIC JTOKYMEHTHI TIPU
peanu3anuu pa3pabOTaHHBIX MPOEKTOB M IPOrpamMM, HAMNPABICHHBIX HAa CO3JaHUE
y3JI0B U JIETAJIEN MAIlIUH;

[1K-3 - CnocobeH opraHu30BaTh U MPOBOJUTH HAYYHBIE UCCIIEIOBAHMS, CBSI3aHHBIE C
pa3pabOTKOM TMPOEKTOB W MpOrpamMM, MPOBOAUTH PabOThl MO CTaHIAPTU3ALUU
TEXHUYECKUX CPEICTB, CUCTEM, MIPOLIECCOB, 0OOPYAOBAHUS U MATEPUAJIOB;

B pesynbpTare n3yueHusi IUCIUIIIMHBI MAarUCTPAHT JIOJKEH:
3HaTh:
— OcHOBHBIE TPUEMBI PA0OTHI B KOJJICKTUBE;
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— OCHOBHBIC TMPUHIUIIBI MPOSKTHPOBAHUS B Cpelie 00BEMHOTO MOJICIIUPOBAHMSI,
TEOPETHYECKHE M TMPAKTUICCKUE OCHOBBI TATHBHBIX TEXHOJIOTHH, OCHOBHBIE
CcrocoObl  JTy4eBOM 00pabOTKM MaTepuanoB, HAHOTEXHOJOTMH U  HOBBIX
KOHCTPYKITMOHHBIX MaTEPHAJIOB.

— Meroauveckrue ¥ HOPMATHUBHBIC JIOKYMEHTHI TIPH pealu3anuud pa3padO0TaHHBIX
MIPOEKTOB U MPOTPaMM.

YMmern:

— PaboTaTth B OJTHOM WM HECKOJBKMX WHXEHEPHBIX MPOrpaMMax TBEPIOTEIHLHOTO
MOJICITUPOBAHUS; B MPO(PECCHOHAIBHON IEATCIHHOCTH NMPHUMEHSATH TEXHOJOTHH
aJIUTUBHOTO MPOM3BOJCTBA, pa3pabaThiBaTh TEXHOJOTHIO JIa3epPHOM 00pabOTKH
MaTepHaJoB

— Pa3pabatbhiBaTh TPOEKTHI U MPOTrpaMMBbl, HalpaBJICHHbIE HAa CO3JlaHUE Y3JI0B U
JIeTaje MalllvH;

— Opranu3oBbiBaTh ~ pabOTy  KOJUIGKTMBOB  HWCIOJHHTENEH,  NPUHUMATH
UCTIOJIHUTEIILCKUE PEIICHUSI B YCIOBUSAX CIEKTPAa MHEHHM, ONPEACIATh MOPSII0K
BBITIOJTHEHHUS paboT

Baaners:

— Pa3pabatbiBaTh  MPOEKThl CTAaHIAPTOB M  CEPTUPUKATOB, 00ECIEUUBATH
aJanTalUi0 COBPEMEHHBIX BEPCHUl CHUCTEM YIpaBIEHUS KauyeCTBOM K
KOHKPETHBIM YCIIOBHUSIM IPOU3BOJICTBA

— IlpoektupoBath ¥ co3aaBaTh KoMmmbloTepHylo 3D Moxmens kakoro-iu0o
YCTPOMCTBA WJIM DJIEMEHTa YCTPOWCTBA, HAaBBIKAMHU IOCTPOCHUS Ha TPAKTHKE
MaTeMaTUYeCKMX M KOMIIBIOTEPHBIX MOJENel, BblOOpa crocoba Iy4deBoi
00paboTKH MaTepuaia u 000pyAOBaHMUS;

— HaBbikamu paOoThI B IporpaMMax Jjisi CO3JJaHue Y3JI0B U JeTaliell MallluH;

3. MecTto aucuuniannsl B crpykrype OITIOIL
Hucunmmaa b51.0.06 «KoMnprOTEpHBIE TEXHOJIOTMM B MAIIHHOCTPOEHUN
OTHOCHUTCS K JUCIUIIIMHAM 00s3aTEIbHON YacTH Y4eOHOTO TUTaHa.

4. O0beM QUCUMIIIMHBI (MOTYJIs1)
(B 3aueTHBIX E€IWMHHUIIAX C YKa3aHUEM KOJUYECTBA  aKaJEeMUYECKUX WU
ACTPOHOMHUYECKUX 4YacCOB, BBIJCJICHHBIX Ha KOHTAaKTHYIO pPaboTy OOy4aroluXcs C
npernojaBaresieM (10 BHJIAM Yy4YeOHBIX 3aHATHH) W HA CaMOCTOSITEIIBHYIO paboTy
00yUarOIINXCS)

06 KoHTaKTHBIE Yachl
niee KOJI-BO Kontpons
Cemecrp KOJI-BO 3au. 126. |"P| cem. Cp (Bpemst Ha
4acoB € IVHHI] Beero | ek S u3 KOHTPOJIb)
3 180 5 30 10 20 123 Ok3 (27 4.)
Utoro mo ODPO 180 5 30 10 20 123 27
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5. Copep:kanue AUCHMUILUIMHBI (MOayJifA) (CTPYKTYpHMPOBAHHOE IO TeMaM
(pa3aesiaM) ¢ yKa3aHMeM OTBEJIEHHOI0 HAa HUX KOJIMYECTBA aKAJAeMUYECKHUX WIH
ACTPOHOMHYECKHMX YaCOB U BH/I0B Y4eOHbIX 3aHATHI)

KoanuectBo yacoB
HaunmeHoBaHHE TEM ouHas popma 3a04Hast hopma Popma
o o s TEKYIIEeTOo
(paszenoB, MOALyJI€ii) § B TOM YHCJIE § B TOM YHCJIE KOHTPOJIA
- nab | mp [cem| U3 | CP B n |na6 np |cem| U3 | CP
1 2 4516|789 ]|10f11]12]13[14]15 16
Tema
Tema 1. Ha3nauenne,
(byHKI_II/II/I " YCTHBIIi ommpoc;
KJIacCH(UKaLs 29| 2 4 23 TIPAKTHYECKOE
CAD/CAM/CAE 3alaHuC
CHCTEM
Tema 2.
BosmoxxHocTH 1
MEPCIIEKTUBHI
aBTOMaTHU3aIuU RE——
KOHCTPYKTOPCKOH H 31| 2 4 25 IIPAKTHIECKOE
TEXHOJIOTHICCKOM 3a71aHne
IIOJArOTOBKHU
MPOU3BOJICTBA
Tema 3.
CnocoOb1
MOJIEJIMPOBAHUS
(U3IIECKIX U
TEXHOJIOTHUYECCKUX YCTHBI 0Ipoc;
MPOIIECCOB Ha OCHOBE 31| 2 4 25 TpaKTHHECKoe
3aJaHuC
KOMIIBIOTEPHOTO
MOJCIUPOBAHUS
Jnetaneu
Tewma 4.
OCHOBHBIE METOIBI
(hopMooOpazoBaHUI E—
MMOBEPXHOCTEH, 26 2 4 20 MPaKTUYECKOE
CIOCOOBI COTIPSIKEHUI 3anarue
neraneu
Tema 5.
[IporpammubIe 1
anmnapaTHble CPE/ICTBA,
HEOOXOIUMEIE IS S—
paGOTLI B 36 2 4 30 3a/IaHHE;
CAD/CAM/CAE YCTHBIH Onpoc
cHCTEeMax
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Bcero uacos 3a

153( 10 20 123
3 cemecTp
Popwma npomex:. Dx3ameH - 27 u.
KOHTPOJISt
Bcero yacos 153| 10 20 123
JUCIHILINHE
9acoB Ha KOHTPOITb 27

5. 1. TemaTnyeckui nJjaH JeKIUH

=] Dopma IpoBet K ipyecTBO
O JCHUA
= Tema 3aHATHS U BOITPOCHI JIECKIIMH P JacoB
2 WHTEpaK.) 0D0 300
1. |Tema mexmum: Axrt./ 2
Hasznauenue, pyHkiuu u kinaccudukarus HNHTepakT.
CAD/CAM/CAE cucrem
OcHogHble 80NPOCyL:
Bosmoxunoctu CAD/CAM cucrem.
Otmuune cuctemMbl CAD ot CAM cUCTEMBL.
CoBpemennbie CAD cucremsl.
2. |Tema nexumu: AKT./ 2
Tema 2. BO3MOXXHOCTH U IEPCIIEKTUBBI NuTepakr.

aBTOMATHU3allMM KOHCTPYKTOPCKOU U

OcHosHble 80NPOCHL.
OcHoBHbIE MaHenu naTepdenca CuCTeMbl
«Kommac-3Dy.

Tunel reoMeTpuyecKkuX 0OBEKTOB B CHCTEME
«Kommac-3D

TEXHOJIOTUYCCKOMN MMOATOTOBKHU IMPOU3BOJACTBA

OCHOBHBIE IPUHITUITBI TOCTPOCHHUS YEPTEKEN U
MPOCTAHOBKH pa3zMepoB B cucteMe «Kommnac-3Dy.
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Tema nexkuumu:
Tema 3. Cnoco6sl MoenupoBaHus GU3NIECKUX U
TEXHOJIOTUIECKUX TPOIIECCOB HA OCHOBE
KOMITBIOTEPHOT'O0 MOJICIUPOBAHUS JeTaNeh

OcHo8Hble 80NPOCHL.

OO6mre cBeIeHUs 0 MOJICTISIX U KOMITBIOTEPHOM
MOJIETUPOBAHUH

Metoao0rHsl KOMIBIOTEPHOT'O MOJICTUPOBAHUS

AKT./
NuTepakr.

Tema nexuuu:
Tema 4. OcHOBHBIE METOIBI (POPMOOOPa30BAHUS
MOBEPXHOCTEH, CTIOCOOBI CONPSKEHUN eTanen

OcHogHble 80npPoCyL:
METO/IbI JINTHS;
* METOJIbl 00paOOTKH TaBICHUEM;

METO/Ibl MEXaHMYECKONU 00pabOTKH;

bu3uYECKrEe U XUMUYECKUE METOIbI (B TOM YHCIIE
ANEKTPOPHU-3UIECKUE U ICKTPOXUMHUIECKHE);
KOMOWHUPOBAHHBIE METO/IBI.

Axrt./
WHTepaxr.

Tema nexuuu:

Tema 5. [IporpaMMHBI€ U anmapaTHble CPEACTBA,

Heooxoaumeble 11t padotel B CAD/CAM/CAE
cucTeMax

OcHogHble 80npocyl:
[IporpamMHbIe U anmapaTHbIE CPEICTBA,
HeoOxonumble s pabotel B CAD/CAM/CAE
cUcCTEMax
napamMmeTpsl 00paboTKu
U PEKUMBI PE3aHUs MPU TPOESKTUPOBAHUU
TEXHOJOTMYECKUX MPOLECCOB 00paObOTKH JieTajeil
METO/IaMH TOUYECHHUS,
pacTayuBaHUsl, CBEpJICHUS U (Ppe3epOoBaHUA.

Axrt./
WHTepaxr.

Hroro

10
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5. 2. TeMbl NPAKTUYECKHUX 3aHATHI

R

= @opma mpoBet Ko npyecTBo

= IOEHUA

o HanmMeHoBaHMe MPaKTUUECKOTO 3aHATUS 4acoB

S (axTuB.,

S MHTEpaK.) 0D0 300

1. |Tema mpakTUYECKOTrO 3aHSITHSL: AKT. 2
Komnbrorepnoe koncrpynposanne B ACKOH
KOMITIAC-3D

2. |Tema npakTUYECKOTO 3aHATHS: Axrt./ 2
KoMnbroTepHasi onTuMH3anus pesKMMOB WNuTepaxr.
pe3aHusi MO KPUTEPHUIM MOTPEeNTHOCTH
CIJIOBOTI'0 OTKUMA M MAIIIUHHOTO BPEeMEHH.

3. |Tema mpakTHYECKOTO 3aHSATHS: WHuTepaxr. 2
KoMnbroTepHasi onTuMHu3anus pe;kuMoB
pe3aHus N0 KPUTEPHIO U3HOCA HHCTPYMEHTA

4. |Tema npakTUYECKOTO 3aHSATHSL: AxTt./ 2
ABTOMATHU3HPOBAaHHOE MPOEKTHPOBAHMUE WuTepakr.
TeXHOJIOTMHA U3TrOTOBJICHHS [IeTajIel B
«ACKOH-BEPTUKAJIb» Ha ocnoBe YTC

5. |Tema mpakTuyeckoro 3aHATHS: AKT./ 2
ABTOMATH3HPOBAHHOE MPOEKTHPOBAHMUE HuTepakr.
TexXHoJ10rui u3rorosjenud aerajeid B ACKOH
BepTHKAJIb» Ha ocHOBe KTJ

6. |Tema mpakTHYECKOTO 3aHSATHUS: AKT./ 4
ABTOMATU3HPOBAHHOE MPOEKTUPOBAHHE B HuTepakr.
METOI0M KOHCTPYKTOPCKO-T€XHOJIOTHY€CKOT0
KOJAUPOBAHUS

/. |Tema mpakTHYECKOTO 3aHATHS: AKT./ 4
dopmupoBaHue 33IaHUA HA Pa3padoTKy HuTepakr.
YIPaBJIAOUIMX NPOrpamMm crankos ¢ UITY
OcHosHble 80NPOCHL:
OcHOBHBIE KOMaH/IbI

8. |Tema mpakTH4eCKOTO 3aHSATHUS: AKT./ 2
OTtaaaka ynpaJsiionieil NporpaMMbl Ha WuTepaxr.
cranke ¢ YITY
Hroro




M-DMCHU-25: Pabouast nporpamma gucuuiuinisl 51.0.06 «KoMIbIOTepHbIE TEXHOJIOTHH B MAIHHOCTPOCHUM

5. 3. TeMmbl ceMMHAPCKUX 3aHATHI

(He TIpelyCMOTPEHbI YUeOHBIM IIAHOM)

5. 4. [lepeyeHb J1a00paTOPHBIX padoOT

(He IpelyCMOTPEHO y4eOHBIM IITIAHOM)

5. 5. Tembl HHAMBUAYANbHBIX 3AHATUNI

(He TpelyCMOTPEHO YYEOHBIM ITAHOM )

6. IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecIeYeHH s 1JIsl CAMOCTOSATEIbHOM

padoThHI 00YYAOIIUXCH 10 AUCHUTIMHE (MOTYJIIO)

CamocrosiTenbHas paboTa 1Mo JaHHOW JUCHUILTMHE BKIIOYAET Takue (hOpMbl pabOThI
Kak: pabora ¢ 0a30BBIM KOHCIIEKTOM; TOJATOTOBKAa K MPAaKTUYECKOMY 3aHSTHIO;

MMOATOTOBKA K YCTHOMY OIIPOCY; IMOATOTOBKA K 9K3aMCHY.

6.1. Conep:kaHue caMmOCTOAATEJIbHOM PA0OTHI CTYIEHTOB MO AUCHHUILUIUHE (MOTYJII0)

HaumenoBanue TeM u BOIIPOCHI, BBIHOCHUMbIC HAa

Kom-Bo yacos

No 5 ®opma CP
CaMOCTOSITETILHYIO Pa0oTy
O®O | 300
1 |Tema 1. Haznauenue, GyHKUINUU U KIACCU(PUKALIMS | MOATOTOBKA K
CTHOM
CAD/CAM/CAE cuctem pory:
IIOATrOTOBKA K 23
IpaKTHIECKOMY
3aHATHUIO
2 |Tema 2. MOJArOTOBKA K
MMPAaKTUICCKOMY
B03MO0XHOCTH ¥ TEPCIIEKTUBBI aBTOMATU3ALUU sansTHIO;
KOHCTPYKTOPCKOM M TEXHOJOTHYECKOU TOATOTOBKA K 25
IOJArOTOBKH IIPOU3BOACTBA yeTHOMY onpocy
3 |[Tema 3. MIOJArOTOBKA K
TMPaKTUICCKOMY
Crioco6b1 MoienTMpOBaHUS GUBUYECKUX U sansTHIO;
TCXHOJOITHYCCKHUX ITPOHCCCOB HA OCHOBC MOJTOTOBKA K 25
KOMITBIOTEPHOTO MOJEIUPOBAHUS IETAICH yeTHOMY onpocy
4 |Tema 4. HOJArOTOBKA K
MMPaKTUICCKOMY
OcHoBHbIE METOIBI (POpMOOOPa30BaHUS SO
MIOBEPXHOCTEH, CIIOCOOBI CONPSDKEHUN JeTalien 20
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5 |Tema 5.
[IporpamMHEBIe U amnmapaTHbie CPECTBA,

MOJArOTOBKA K
YCTHOMY OIIpOCY

HeooxoauMmeble 11 padbotel B CAD/CAM/CAE 30
cUcTeMax
Hroro 123

7. @OH/ OLIEHOYHBIX CPEACTB JJIfl IPOBEACHUS POMEKYTOUYHOM aTTeCTAllMU

00y4aomuXxcs 1Mo JUCUMILINHE (MOIYJIIO0)

7.1. IlepevyeHb KOMIIETEHIUI C YKA3aHHEM 3TANOB UX (OPMHPOBAHNSA B

npouecce 0CBOEHUs 06Pa30BaTeIbHON MPOrpaMMBbI

Heckpun OuieHOYHBIE
Komnierenuum
TOPBI CpeAcTBa
OIIK-3
3Hatb OcCHOBHBIE PUEMBI PA0OTHI B KOJJICKTHUBE YCTHBIN OIPOC

Ymers  |OpraHu3oBbIBaTh padOTy KOJJIEKTUBOB UCIIOJHUTENEH,
IIPUHUMATD UCIIOJIHUTEIBCKUE PELIEHUS B YCIOBUAX YCTHBIH OTIPOC;
CIIEKTPa MHEHUH, OIPENEIATH HOPSI0K BLIIOIHEHUS HPAKTUICCKOC
pabort 3aJaHue
Baagers (Pa3zpabarbIiBaTh MPOEKTHI CTAHAAPTOB M CEPTH(PHUKATOB,
obecrieunBaTh aAaNTalli0 COBPEMEHHBIX BEPCUI CCTEM
yIpaBJIEHUS KAYECTBOM K KOHKPETHBIM yCIIOBHUSIM SK3aMeH
IPOM3BOJICTBA
OIIK-4
3Hath Meroaunueckre 1 HOpMaTUBHBIE JOKYMEHTBI IIPU .
YCTHBIN onpoc
peanu3anyy pa3padoTaHHBIX POEKTOB U MIPOrPAMM.
Ymers  (Pa3zpabarbIBaTh NPOEKTHI M IPOIPAMMBI, HAallpaBJIEHHbIE YCTHBIN ONpOC;
Ha CO3/IaHuE Y3JIOB U JIeTaleil MaluH IPAKTUYECKOE
3aJlaHue
Baaners |HaBbikamu paboThl B IporpamMmax JJis CO3/JaHuE y3JI0B U
. HK3aMeH
JieTaneil MaluH
MK-3
3HaTh OCHOBHBIE IPUHIUIIBI TPOEKTUPOBAHMS B CPELE

00BEMHOTO MOJICTTUPOBAHMUS, TEOPETHUCCKHUE U
MPAKTUYECKUE OCHOBBI a/ITUTUBHBIX TEXHOJIOTHIA,
OCHOBHBIE CITOCOOBI Ty4eBO 00pabOTKH MaTepUaioB,
HAHOTEXHOJIOTUH 1 HOBBIX KOHCTPYKIIMOHHBIX
MaTepUaoB.

YCTHBIN OITPOC

10
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Ymers  |PaGoTaTh B OJHOI MM HECKONBKUX HHKEHEPHBIX
IporpaMMax TBEpAOTEILHOr0 MOJIEIUPOBAHHUSL; B §
po(eCcCHOHANBHON AEATENLHOCTY IPUMEHSATh YCTHBIH OIIPOC,
TEXHOJIOIMH aJTATUBHOIO IPOU3BOJICTBA, pazpabarsiBaTy | PAKTHICCKOC
TEXHOJIOTHIO JIA3epHOI 00pabOTKH MaTepUasoB 3ajaHue
Baaners |[IpoexkTupoBaTh U CO3/1aBaTh KOMIBIOTEPHYIO 3D Moaenb
KaKoro-au0o yCTpoicTBa WK dJIEMEHTa YCTPOMCTBA,
HaBBIKAMH TTIOCTPOEHHUS HA MPAKTUKE MATEMATUUECKUX U
3K3aMeH

KOMIIBIOTEPHBIX MOJICNIeH, BBIOOpa crioco0a TydeBou
00paboTKu MaTepuana u 000pyIOBaHUS

7.2. Onucanue nokasarejed 1 KpuTeprueB OLlCHUBAHUSA KOMIIETCHIUI HA
Pa3JIHYHBIX 3TaNaxX UX (POPMUPOBAHUS, ONMMCAHUE IIKAJ OLlEHUBAHUSA

YpoBHU cHOPMHUPOBAHHOCTH KOMIIETSHIIUN

OHCHOqHBIe KommnerenTHOCTH Bba3oBelil ypoBEHB Hlocratounli Bricokuii ypoBeHb
CpeHCTBa HeC(l)OpMPIpOBaHa KOMIICTCHTHOCTH YPOBCHE KOMIICTCHTHOCTH
KOMIICTCHTHOCTHU
MPAKTUYECKOE He BrImonIHEHA Breimonnena Pabora Pabora BeIITONIHEHA
3aJaHue WJIH BEITIOJIHCHA C |9aCTHYHO HJIM C  |BBIIOJIHCHA IIOJIHOCTBIO,
rpyoBIMH HapyIICHUSIMH, TTOJTHOCTHIO, odopMmIieHa IO
HapyILIEHUSIMH, BBIBOJIBI HE OTMEYaroTCs TpeOOBaHUSIM.
BBIBOJIEI HE COOTBETCTBYIOT HECYILIECTBEHHBIE
COOTBETCTBYIOT LCIIH. HEIOCTaTKH B
e paboThI. o opMIICHHUHN.
YCTHBIH OIpocC He packpseIT BOIIPOCHI packpel- [Bompocsl BOIIPOCHI
IMOJIHOCTBIO HU THI C PACKPBITHI C IIOJIHOCTBIO
OJIH BOIIPOCOB 3aMEYaHUSIMH, HECYIIECTBEHHBIM |pacCKpBITHI.
OJIHAKO JIOTHKa 1 3aMCYaHHSIMHU.
coOJmro1eHa.
JK3aMeH Teopernueckue  |Teopermueckue |Teopermueckue |Teopernueckue
BOITPOCHI BOIIPOCHI BOITPOCHI BOITPOCHI OCBELIEHBI
ocBelleHpl MeHee |ocBerieHnl Ha 51% |ocBemmens! Ha 80% |B mojiHOM 00BbEME U
50 %, wumm U peuieHo 1 Y MIPAKTHYECKUE  |IpaKkTUYECKUe
peuieHo 1 MpaKTHYECKas 3aJlaHus 3aJaHuS
MPaKTUYECKOE 3aJlaHue BBITIOJIHEHBI C BBITIOJIHEHBI 0€3
3aJ]aHUE . MOJIHOCTBIO, a HEOOIBIITUMHU 3aMeYaHuit
BTOpasi C 3aMCYaHHUSIMU HIIH
3aMEeYaHUSIMH MIOJIHOCTBIO
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7.3. TunoBble KOHTPOJIbHBbIEC 3aIaHHUSI UJIM MHbIE MATEePHUAJIbI, HEO0X0AUMBIE 11
OLICHKM 3HAHMH, YMEHHH, HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH,
XapaKTepU3yUIUX 3Tanbl (OpMUPOBAHUS KOMIIETEHIUI B NPoliecce 0CBOEHMS
00pa3oBaTeIbHOI MPOrPaMMBbI

7.3.1. IllpumepHble NPAKTHYECKHE 3aJaHUSI

1.IlpeoGpazoBanue MM B mpoiiecce aHanu3a.

2.TumnoBast 610K-cXeMa MpoIecca aBTOMaTU3UPOBAHHOTO IPOSKTUPOBAHMUSI.
3.0cHOBHBIE KOMaHIbI yepueHus cuctembl Kommac 3D.
4.00bEeKTHO-OPUEHTUPOBAHHOE U TapameTpuueckoe 3D MonenupoBaHue.
5.TBepnorenvubie reomerpuueckue 3D mopenu. ['panb, pebpo, BepivHa TBEPIOTO
Tena.

6.KapkacHble 1 TOBEPXHOCTHBIE reoMeTpuueckue 3D monenu.

7.IIporeccrl OBICTPOTro MPOTOTUIIMPOBAHUS U U3TOTOBIICHUS. M30upaTenbHoe la3epHOe
CIICKaHUE.

8.Ilpotiecchl OBICTPOro MPOTOTUNMMPOBAHUS U U3TOTOBJICHUS. TpexMepHast meyarth.
9.Crangaptsl oOMeHa JaHHBIMU Mexay cuctemamu CATIP.

10.OxBHBaNEeHTHBIE CXEMBI MEXaHUUYECKUX NOCTYIATENBHBIX TOJICUCTEM.

7.3.2. [IpumepHbIe BONPOCHI IJIs1 YCTHOTO OIPOCa

1.ITponecc mpoeKkTHUpOBaHUS U OOBEKTHI MPOSKTUPOBAHUSI.

2.Craguu NpOeKTUPOBAHHUS. DTall TEXHUYECKOTO MPEITIOKEHUS.

3.Craguu NpoeKTUPOBaHUsA. DTaIl SCKU3HOIO MPOEKTAa.

4.Craguu npOEKTUPOBAHUSI. ITall TEXHUYECKOTO IIPOEKTA.

5.Ctaauu mpoeKTUPOBaAHUs. DTal padoueil KOHCTPYKTOPCKON JTOKYMEHTAIIHH.
6.1IpenmyiiecTBa aBTOMaTU3UPOBAHHOTO ITPOEKTUPOBAHUSL.

7.CuCTeMHBI  TOAXOA K  MNPOEKTUPOBAHUIO  CIOXKHBIX  u3Aenuid.  bioyHo-
MEPAPXUUYECKUMN TTOAXOI.

8.Mepapxuueckue ypoBHH NpOeKTUpOoBaHUsl. CTUIN TPOEKTUPOBAHUSL.

9.0mnucanue 00beKTa MPOCKTUPOBAHUS. THUITHI TapaMeTPOB 0OBEKTA TPOSKTHUPOBAHMUSI.

10.Tunosas 6y10K-cxema Impoliecca aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUSL.
7.3.3. Bonnpochl K 3K3aMeHY

1.ITpormecc mpoeKTHUpOBaHUS U OOBEKTHI MPOCKTUPOBAHUSI.

2.Craguy npOeKTUPOBAHUS. ITAl TEXHUYECKOTO MPEIJIOKECHHUS.

3.Ctaguu npoeKTUpOBaHUs. DTall 3CKU3HOrO MPOEKTa.

4.Craauu IpOeKTUPOBAHUSI. ITall TEXHUYECKOTO IIPOEKTA.

5.Ctaauu poeKTUPOBaHUs. DTaln pabouell KOHCTPYKTOPCKOW JOKYMEHTALIMH.

12
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6.IIpenMy1iecTBa aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS.

7.CACTEeMHBI  TOAXOA K  MNPOEKTUPOBAHUIO  CIOXKHBIX  u3Aenuid.  bioyHo-
VEPAPXUUECKUN MOIXOI.

8.Mepapxuueckue ypoBHH NpoeKTUpoBaHus. CTHIIM TPOEKTUPOBAHMUSL.

9.0nucanue o0beKkTa NPOEKTUPOBaHUs. THIIBI MapaMeTpoB 00BEKTA POEKTUPOBAHUS.

10.TunoBas 6;10K-cXxema Ipolecca aBTOMaTU3UPOBAHHOTO TPOCKTUPOBAHMUSL.
11.TunoBele 3aJaun MPOECKTUPOBAHHUS: TUIIOBBIE 3aJa4M CHUHTE3a, THUIIOBBIE 3aJa4yu
aHanu3a

12.Knaccudukanus CAIIP.

13.0cHoBHbIe rpaduueckre npuMHUTHBEI cucteMbl Kommnac 3D

14.0OcHoBHBIE KOMaH/bI yepueHus cucteMmbl Kommac 3D

15.0cHOBHBIE KOMaH Il peakTupoBanus cuctembl Komnac 3D

16.ITonstue 6110ka u padota ¢ pazmepamu B cucteme Kommac 3D

17.KapkacHble U MOBEPXHOCTHbIE reomeTpuueckue 3D mozaenu.

18.TBepaorenpHble Teomerpudeckne 3D momenn. 'panb, pebpo, BepiInHa TBEPIOTO
Tena.

19.0cHOBHBIE  (YHKIIMHM CO3JaHUS TEOMETPHUECKHUX MOJelied B  CHUCTEMax
TBEPIOTEIBHOTO MOAECIUPOBAHUS.

20.00BeKTHO-OpUEHTUPOBAHHOE U MTapaMeTpudeckoe 3D MoaenupoBaHue.

21.Cucrema tBepaorenbHoro moaenupoBanus Kommnac 3D. OcHOBHBIE HHCTPYMEHTHI
ACKH3A.

22.Cuctrema TtBepaorenbHoro wmozaenupoBanus Kommac 3D. ['eomerpuueckue
B3aMMOCBSI3HM B 3CKU3E.

23.Cuctema TBepaoTenbHoro mozaenupoBanuss Kommac 3DOCHOBHBIE MHCTPYMEHTHI
co3aHusA djieMeHToB 3D Mojernen.

24.Cuctema TBepaoTenbHOro Moxaenupoanuss Kommac 3D. MopenupoBanue
IUIMIIEBBIX BaJIOB.

25.Cuctrema  TBepaorenbHoro  mojaenupoBanus — Kommac ~ 3DMonenupoBanue
npsiIMO3YObIX 3y0UaThIX KOJIEC.

26.Cuctema TBepaoTeabHoro MoaenupoBanus Kommnac 3DPaborta co coopkamu. Bumsr
conpsiKeHUU B cOOpKax.

27.bbIcTpO€ MOPOTOTUIHMPOBAHWE W H3TOTOBJIEHWUE W3MCIHM, MPEUMYIIECTBA U
HEJIOCTaTKH.

28.IIporieccrl OBICTPOTO MPOTOTUIHPOBAHMS U U3roTOBJICHU. CTepeoauTorpadusi.

29.IIpomecchl  OBICTPOr0 TPOTOTUIUPOBAHUS U U3roToBleHUs. OTBepKIeHUE Ha
TBEPJIOM OCHOBaHMH.

30.Ipoueccsl  OBICTPOrO MNPOTOTUNHMPOBAHUSI M M3rOTOBJICHUs. HM30uparenbHoe
Ja3epHOE CIIEKaHUE.

31.IIporecchl OBICTPOro MPOTOTUITUPOBAHUS U U3TOTOBJICHUS. TpexMepHas meyars.
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32.Ilporecchl OBICTPOTO MPOTOTUITMPOBAHUS U U3TOTOBJICHUS. JlaMUHUpOBaHUE.
33.Ipoueccsl  OBICTPOrO MNPOTOTHUIUPOBAHUS W U3TOTOBIEHUs. MojenupoBaHue
METOJIOM HaIlJIaBJICHHUS.

34 . IlpumeneHne ObICTPOro MPOTOTUITUPOBAHUS U U3TOTOBJICHUS.

35.Crannaptel oOMeHa gfaHHbIMU Mexy cuctemamu CATIP.

36.®yukimonanbHoe mnpoektupoBanue B CAIIP. Maremarndyeckue MOJEIH.
Knaccudukaims MmaTeMaTH4eCKUX MOJIETEH.

37.0cHoBHBIE TpeboBaHus kK MM. AJEKBaTHOCTb, TOYHOCTh, YHHBEPCAIBHOCTD,
SKOHOMUYHOCTb.

38.IIpeobpazoBanue MM B npoliecce aHau3a.

39.MM o0bekTa ¢ pacnpeneleHHbIMU NTapameTpamu (Ha MUKpoypoBHe). [locTaHoBKa
3a7a4M HA MUKPOYPOBHE.

40.CymHOCTh METOJIa KOHEYHBIX PAa3HOCTEH ISl PEHICHUS KPAEBbIX 3a/1a4.
41.CymHOCTh METOJIa KOHEYHBIX 3JIEMEHTOB B MPOCKIIMOHHOMW MOCTaHOBKE. Merox
B3BEIIECHHBIX HEBS30K. Meton ["anepkuHa.

42.Tunbl KOHEYHBIX 37eMeHTOB. Kimaccudukarusi.

43.0OcHOBHBIC MPUHLHUIBI PabOTHl C MporpaMMaMH aHajiu3a MO0 METOAY KOHEUYHBIX
AJIEMEHTOB.

44 1TpyHUKNBl  TOCTPOCHHUS MATEMATUYECKUX MOJEIEH C  COCPEAOTOYECHHBIMU
napaMmeTpamu.

45.AHaJIOTMM  KOMIIOHEHTHBIX YpPaBHEHUH B  DJJEKTPUYECKOH, MEXaHUYECKOH
MOCTYNAaTENbHON U TUPABINYECKON MOICUCTEMAX.

46.AHanoru KOMIIOHEHTHBIX YPAaBHEHHM B  JJIEKTPUYECKOM, MEXaHUYECKOU
BpalIaTEIbHOU U TEIUIOBOM MOJICUCTEMAX.

47.AHaoruy TOMOJOTUYECKUX YPaBHEHUU B MOJACHCTEMaxX pazinyHOU (u3myeckoi
MIPUPOJIBI.

48.OKBUBAJICHTHBIE CXEMbl MEXaHHUYECKUX MOCTYNATEIbHBIX MTOJCUCTEM.
49.OKBUBAJICHTHBIE CXEMbl MEXaHUYECKUX BPALATEIIbHBIX MOJICUCTEM.

50.Tumsl cBsizel MeXIy MOJACUCTEMAMHU PA3IMYHON (PU3NUECKON IPUPOIBI.
51.IToctanoBka 3a1a4 OIITUMHU3AIINH.

52.0ntumuzanusi. Beioop 1ieneBoit GyHKIIMH.

53.MeTtoabl OTHOMEPHOTO TTOMCKa. METOT TUXOTOMHUH.

54.MeTtoasl OTHOMEPHOTO MTOKCKA. MeTo 30J10TOr0 CEYEHUs.
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7.4. MeToauuyecKkue MaTepHuaJibl, ONpe/iesiiolme npouexypbl OeHUBAHUSA
3HAHMA, YMEHHi, HABLIKOB H (MJIH) ONBITA AeATeJIbHOCTH, XapaKTePU3yIOIIUX
3Tanbl GopMHUPOBaAHUS KOMIIeTEHIIUIA.

7.4.1. OueHuBaHUE MPAKTUYECKOTO 32/IaHUSA

Kpurepnii YpoBHU HOpMHUPOBAHUS KOMIIETEHIIUH
OLICHUBAHUS bazoBbIit JlocTaTouHbli Bricoknit
3HaHHUE TEOPETHUUECKOTO Teopernueckuit Teopernuecknii Teopernueckuii Marepuan

MaTepHaia 1o Marepual yCBOeH Marepuall yCBOeH U YCBOEH U OCMBICIICH,
MIPEASIOKEHHON TTpodiiemMe OCMBICTICH MOeT ObITh IPUMEHEH B

paS.]'II/I‘{HLIX CI/ITyaI_II/ISIX 110
HEO0O0XOINMOCTH

OBnaneHue mpueMamu
paboTHI

CTyIeHT MOXKET
NPUMEHHUTEH HMEIOIIUECs
3HAHUS VIS PELICHHUS
HOBOM 3aJ1auM, HO
HE0OX0IMMa TTOMOIIh

CryaeHT MOXeT
CaMOCTOSATEILHO
MIPUMEHUTH UMEIOIINUECS
3HaHUS AJIs PELICHUS
HOBOM 3ajJ1auM, HO

CTyaeHT MOXeT
CaMOCTOSTEIBLHO
MIPUMEHUTH UMEIOIIHECS
3HAHUS AJIS PELICHUS
HOBOI 3a/1a4n

MpernoaaBaTeis BO3MOXHO He 0oiee 2
3aMeYaHuu
CaMOCTOSTEIBHOCTD 3aaHne BBIIOJIHEHO 3aaHue BBIIOJIHEHO 3aaHue BBIIOJIHEHO
CaMOCTOSATENBHO, HO €CTh |CAMOCTOATENBHO, HO €CTh |[TOJHOCTHIO
He Oouee 3 3aMeuaHui He Ooiiee 2 3aMeuaHui CaMOCTOSTEILHO
7.4.2. OueHuBaHMe YCTHOTO OIpoOca
Kpurepwnii YpoBHU POpMUPOBAHUS KOMIIETCHIINI
OLICHUBAHUS bazoBbiit JlocTaTouHblii Bricoknit
IMonHOTa ¥ paBUIbHOCTE  |OTBET MOJHBIN, HO ecTh  |OTBET MOJIHBIH, OTBET MOTHBIH,
OTBETa 3aMedaHus, He Oosiee 3 |IIOCIIENOBATENbHBIN, HO  |IIOCIIEN0BATEIbHBIMH,
€CTh 3aMeuaHus, He OoJiee |JIOrnYHbII

2

Crenenb OCO3HAaHHOCTH,
NMOHUMAaHHUs U3YyYCHHOI'O

Marepuain yCBOEH U
M3JIaraeTcsi OCO3HAHHO,
HO €CTb He Ooiee 3
HECOOTBETCTBUH

Marepuaj yCBOEH H
M3JIaraeTcsl OCO3HAHHO,
HO €CTb He Oboiee 2
HECOOTBETCTBHIA

Marepwuai yCBOEH H
M3JIaraeTcsi OCO3HaHHO

SI3pIKOBOE OhopMITEHHE
OTBETa

Peus, B 1ienom,
TpaMOTHAas, COOIOICHBI
HOPMBI KYJIBTYPHI PEUH,
HO €CTh 3aMCUaHMs, HE
Ooee 4

Peus, B 1ienom,
TpaMOTHasI, COOJFOICHBI
HOPMBI KYJIBTYPbI PEUH,
HO €CTh 3aMeYaHMus, He
Ooitee 2

Peus rpamotHas,
COOJTIOZIEHBI HOPMBI
KYJBbTYPBI peun
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7.4.3. OneHuBaHue 3K3aMeHa

Kpurepnii YpoBHU GHOpMHUPOBAHMS KOMIIETEHITUI
OLICHUBAHUSA bazoBblii JlocTaTouHbli Bricokuii
IlomHOTA OTBETA, OtBeT moaHEIN, HO €CTh  |OTBET ITOJTHEIH, OTBeT NOIHBIH,
MOCJIEA0BAaTEIbHOCTh U 3aMedanus, He Oojee 3 MOCJeIOBaTEIbHEBIN, HO  |IOCIeA0BaTEIbHBIM,
JIOTHKa HU3JI0XCHUA €CTh 3aMCYaHus, HEC Oouee|mornuHbIi

2

[IpaBUIBLHOCTH OTBETA, ETO
COOTBETCTBHUE paboueit
nporpamMMe yueOHoH
JUCIUTUTAHBL

OTBeT COOTBETCTBYET
paboueii mporpamme
y4eOHOM JUCIUILINHEI,
HO €CTh 3aMEYaHus, He
Gonee 3

OTBeT COOTBETCTBYET
paboueii mporpamMmme
y4eOHOM IUCIMIUINHEI,
HO €CTh 3aMCYaHMUs, HE
6ostee 2

OTBeT COOTBETCTBYET
paboueii mporpamMme
yueOHOH JUCIUIIINHBI

CriocoOHOCTH cTyIeHTa
apryMEeHTUPOBATh CBOU
OTBET U IPUBOJIUTH
HpUMEpPbI

OTBeT apryMEeHTHPOBAH,
MIPUMEPHI IPUBEACHBI, HO
ecThb He Ooiee 3
HECOOTBETCTBUI

OTBeT apryMEeHTHPOBAH,
MIPUMEPHI TPUBEICHBI, HO
ecThb He Ooiree 2
HECOOTBETCTBUI

OTBeT apryMeHTHpOBaH,
HIpUMEpBI IPUBEICHBI

OCO03HaHHOCTH U3J1araeMoro
MaTepuaia

Marepuan ycBO€H u
M3J1araeTcsl OCO3HAHHO,
HO ecTh He Ooiee 3
HECOOTBETCTBUM

Marepuan ycBO€H u
H3JIaraeTcsi 0CO3HAHHO,
HO €CTh He Ooiee 2
HECOOTBETCTBUU

Marepuan ycBOeH u
U3J1araeTcsi OCO3HaHHO

CooTBeTcTBHE HOpMaM
KyJIbTYPBI peUH

Peus, B 1ienom,
rpaMOTHasi, COOIOICHBI
HOPMEI KYJIBTYPHI PEUH,
HO €CTb 3aMCUaHMUS, HE
6oitee 4

Peus, B 1iennom,
rpaMOTHas1, COOJIOICHBI
HOPMBI KYJIBTYPHI peUH,
HO €CTb 3aMCYaHHUsI, HE
6onee 2

Peus rpamotHas,
COOJIIOICHBI HOPMBI
KyJbTYpPBI peut

KauectBO 0TBETOB Ha
BOIPOCHI

EcTp 3aMeuanus
oTBeTaM, He Ooiee 3

B nesom, oTBeTHI
PacKpBIBAIOT CYTh
BOIIpoca

Ha Bce Bonpocs! NOITy4YeHbI
WCUYEPNBIBAIOLINE OTBETHI

7.5. UToropast peMTHHr0Basi OLIEHKA TEKYyLIel ¥ MPOMEKYTOYHOM aTTecTAlMU
CTYACHTA 10 JUCHMILIUHE

[To yuebno#t nucuuruimHe «KoMIBIOTEpHBIE TEXHOJIOTMH B MAIIMHOCTPOCHHUI
UCHoJb3yercsa 4-0ajibHasi CUCTEMa OLICHMBAHMS, UTOT OLICHUBAHHS YPOBHS 3HAHHI
o0yJaronmxcs NpeaycMaTpuBaeT K3aMeH. B 3a4eTHO-3K3aMEHAllMOHHYIO BEIOMOCTb
BHOCHTCSI OIIEHKA IO 4eTbIpexOauibHOi cucteme. OOyvaromuiics, BBIMOIHUBIINNA HE
MeHee 60 % y4eOHBIX MOpPYYEHHM, MPEITyCMOTPEHHBIX Y4eOHbIM miuaHoM u PII/I,
JIONyCKaeTcsl K 3K3aMeHy. Hamuue HEBBINONIHEHHBIX YYEOHBIX MOPYYEHHM MOKET

OBITh OCHOBAHHMEM JUIS JIOTIOJIHUTENBHBIX BOMPOCOB 10 JUCUUIUIMHE B XOE
npoMeXyTOouHOW arrectanuu. OOydarolmuiics, MONyYUBIIMKA He MeHee 3 OayIoB Ha
DK3aMEHE, CYNTAETCS aTTECTOBAHHBIM.
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HIxana oyenueanus mekyuieil U RPOMEIHCYMOUHOU AMMmMeCcmayuu cnmyoenma

YpoBHu popmMupoBaHus OreHka 1o yeTbIpex0aibHOM IIKaje
KOMIICTCHIIN U JJIA OK3aMCEHa
Bricokuii OTJINYHO
JlocTtatouHblii XOPOI1I0
ba3oBblit YAOBJIETBOPUTEIILHO
Komnerenuusa He  chopmupoBaHa HEYIOBJIETBOPUTEIBHO

8. IlepeyeHb OCHOBHOM M JONMOJHUTEIHLHOM Y4eOHOM JIUTEPATYPbI, HEOOXOAMMOM

JJISI OCBOCHMSI AMCIUILIMHBI (MOIYJIs1)

OcHoBHas JMTEpaTypA.

Ne bubnuorpaduueckoe onvicanue <w06};? yI“ICGHOC Kox-so
wn ot | B OO
1. |bapabanoB B.®., I'pebennunkoBa H.U., Honckux JI.H.,
Kosanenko C.A. PaspaGoTka m mpotoTunmpoBanme| Y4eOHo- | http://w
nnudpoBeIX ycTpoiicte Ha sspikax VHDL wu  Verilog:| MeTomuaec | Ww.iprb
Boponexckuii roCyAapCTBCHHBIHI apXUTEKTYPHO- Koe ookshop.
ctpoutenbHbild yHuBepcuTet, 9bC ACB, 2018 1. nocobue [ru/93285
2. [Unptommn C. B. IIpoektupoBanue u3AeIuid C https://e.
HCIIOJIb30BaHUEM TEXHOJIOTUH OBICTpOTO lanbook.
NPOTOTUNIMPOBAHUS [DIEKTPOHHBIA pecypc| : ydeOHOe yae0Hoe com/boo
nocooue. - Mocksa: PI'Y um. A.H. Koceiruna, 2014. - 51 nocodune k/12827
C. 3
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JdonosiHuTE ILHAS JIUTEPATYpA.

Ne bubmuorpaduueckoe onucanue (y“eﬁ;l;zl YHG Kos-Bo
wn e | B OuOL.
1. |Unptommn, C. B. [IlpoektupoBanue wu3genuii ¢
WCTIOJTb30BAHUEM TEXHOJIOTUH! OBICTpOTO
NpOTOTUITUPOBaHUS . yueOHoe mocooue / C. B. WibromuH,
B. C. benropoackuii, U1. U. Jloeaud. — Mocksa : PI'Y um. https://e.
A.H. Kocwiruna, 2014, — 51 ¢. — TekcT : 2neKTpOHHBIN /| VyeGHBIC lanbook.
Jlanp @ snexkTpoHHO-OMOMMoTeuHass cucteMa. — URL!| poco6us com/boo
https://e.lanbook.com/book/128273  (mara oOpareHus: ki12827
23.09.2020). — PexuMm jgocTyma: aIi  aBTOPHS3. 3
MOJIb30BATEIICH.
2. |Unprommn, C. B. [IIpoextupoBanue wuznenuii ¢
MCIIOJTb30BAHUEM TEXHOJIOTUHT OBICTpOTO
NpOTOTUIIUPOBaHUS . yueOHoe rmocooue / C. B. WibtomuH,
B. C. Benropoackuii, Y. U. Jlosanu. — Mocksa : PT'Y um. https://e.
A.H. Kocbiruna, 2014. — 51 ¢. — TeKcT : 21eKTPOHHBIA /| o lanbook.
Jlanb : onekTpoHHO-OnGmMoTeuHas cucrema. — URL: ' o o com/boo
https://e.lanbook.com/book/128273  (mara o6pameHus: k/12827
23.09.2020). — Pexum jgocTyma: A aBTOPHS. 3
MIOJIb30BATEIICH.

9. IlepeyeHn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHON CeTH
«HTEpHET», HEOOXOAUMBIX JJISI OCBOCHMSI AUCIHUTIMHBI (MOYJIs1)

1.ITouckoBsie cuctemsr: http://www.rambler.ru, http://yandex.ru,

2.DenepanbHblii 00pa30BaTENbHBIN MOpTAT WwWw.edu.ru.

3.Poccuiickas rocygapctBeHHas onbnuoteka http://www.rsl.ru/ru

4.I'ocynapcTBeHHass IyOJW4YHAs HaydHO-TexHHueckas Oubmumoreka Poccum URL:
http://gpntb.ru.

S5.l'ocynapctBeHHOE  OrO/KETHOE — YUpekaeHue KyiubTypbl Pecnybmuku  Kpbim
«KpsiMckas pecyOnuKaHcKast YHUBEpCaJlIbHas Hay4Has OubIMOTEKAY
http://franco.crimealib.ru/

6.Ilenarornyeckas 6moimoreka http://www.pedlib.ru/

7.Hayunas AIEKTPOHHAS oubnuoreka eLIBRARY.RU (PUHLY)
http://elibrary.ru/defaultx.asp
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10. MeToauveckue yKazaHus il 00y4alIIMXCH 110 OCBOCHUIO THCHUIINHBI
(Mmonxy.Jist)

OO0mue pekoOMeHAAIMH 110 CAMOCTOSATEIbHOM padoTe MAarnCTPaHTOB

[TonroroBka COBPEMEHHOIO MAruCTpaHTa MpeArnoiaraeT, 4Yro B CTEHaX
YHHMBEpCUTETAa OH OBJIAJICET METOJOJIOTMEN CcamMo00pa30BaHus, CaMOBOCIIUTAHUS,
CaAMOCOBEPIIEHCTBOBAHUS. ~ JTO  ONpelenseT  BaXHOCTb  aKTHBHM3AllMM  €r0
CaMOCTOSITENTLHOU PabOTHI.

CamocTtositenbHas pabota ¢GopMUPYET TBOPUYECKYID AKTUBHOCTh MarucCTpPaHTOB,
IpPEJICTABJICHUE O CBOMX HAyYHBIX M COLHMAJIBbHBIX BO3MOXKHOCTSX, CHOCOOHOCTB
BBIYJICHATh IJIABHOE, COBEPLICHCTBYET MpUEMbl  OOOOLIEHHOIO  MBIIIJICHMS,
npeanonaraer 6onee TIyOOKYyH MTpopabOTKYy MMHU OTACIBHBIX TEM, OMPEICICHHBIX
IIPOrpaMMOi.

OCHOBHBIMHU BUAAMH U (POPMaMU CAMOCTOSITEILHONU paOOTHI CTYJIEHTOB MO AAHHOM
JTUCLIUTUIMHE SIBJISIOTCS: CAMOIIOATOTOBKA 10 OT/AENbHBIM BOIpocaMm; paboTa ¢ 6a30BbIM
KOHCIIEKTOM; TIOJIrOTOBKA K MPAKTUYECKOMY 3aHITHIO; MOATOTOBKA K YCTHOMY OIPOCY;
HOJIrOTOBKA K 9K3aMEHY.

BaxHoi1 4acThi0 CaMOCTOATEIHLHON PabOTHI SBIISIETCS YTEHHUE YUeOHON JIUTEpaTypHhI.
OcHoBHast (pyHKIUSI Y4eOHUKOB — OPHUEHTHPOBATh B CUCTEME T€X 3HAHUM, YMEHUU U
HaBBIKOB, KOTOpPBIC JOJKHBI OBITh YCBOEHBI IO JaHHON AHUCHUIUIMHE OyIylIuMU
CHelMATUCTaMU. YUeOHHK TakKe CIYXKHUT IyTeBOJUTENEM IO MHOTOYHCICHHBIM
POU3BE/ICHUSIM, OpPUEHTHPYsl B HMEHaxX aBTOPOB, CIELUAIU3UPYIOLIUXCA Ha
ONpeeNEHHBIX HAyYHBIX HANpaBJICHUSX, B Ha3BaHUSIX MX OCHOBHBIX TPyAOB. Bropas
¢byHKIMS yueOHUKA B TOM, YTO OH OYEPUMBAET HEKUU KPYr 00s3aTENbHBIX 3HAHUU 1O
npeaMeTy, He IPETeHys Ha TITy0OOKOoe UX PACKPBITHE.

UrteHue pEeKOMEHJOBAHHOM JUTEpaTypbl — 3TO Ta TJaBHasg 4YacTh CHUCTEMBbI
CaMOCTOATENIHLHON yueObl MarucTpaHTa, KOTopasi 00OeCIeUnBaeT MOJIMHHOE YCBOCHHE
HaykKu. YUTaTh 3Ty IUTEpATypy HYKHO 1O IPUHIUITY: «HUIes, TEOPHUsl, METOJ B OJIHOM, B
JIPYTOW U T.JI. KHATAX.

Bo Bcex ciydasx peKOMEHAYETCS PACCMOTPEHUE TEOPETHYECKUX BONPOCOB HE
MEHEe 4YeM MO0 TpeM HCTOYHHKaM. M3yueHue mpoOsieMbl MO pa3HbIM HCTOYHUKAM -
3a]0r TIIyOOKOro YCBOGHHS Hayku. VMIMeHHO 5TOT ONOK, Hapsiiy C BBIMOJHEHUEM
NPaKTUYECKUX 3aJaHUM SIBISETCS BEAYIIMM B CTPYKTYpPE CaMOCTOSITEIbHOM pabOThI
CTYIEHTOB.

BHuMaHuI0O MarucTpaHTOB MpEAsiaraloTcsi CIHCOK JIUTEpPaTyphbl, BOIMNPOCHI K
CaMOCTOSITEIbHOMY M3Y4YEHHUIO U BOMPOCHI K IK3AMEHY.

JlJist ycreumrHoro OBJaJ€HUs] JUCHUIUIMHOM HEOOXOJMMO BBITIOJIHATH CIEIYIOUIUE
TpeOOBaHUS:

1) BBINIOJIHATH BCE OIpeeNIEHHbIE MPOrpaMMOi BUJIbI padoT;
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2) TocemiaTh 3aHATHsA, T.K. BECh TEMAaTUICCKHUI MaTepHall B3aMMOCBSI3aH MEXIy COOO0MH
¥, 3a4acTyl0, CaMOCTOSATEIbHOIO TEOPETUYECKOIO OBJIAJEHUS MPOIYIIEHHBIM
MaTepUajoM HEJAOCTATOYHO JJIs1 KaU€CTBEHHOIO €r0 YCBOCHHS,

3) Bce paccMaTpuBaeMble Ha 3aHATHUSAX BOIMPOCHI 00s3aTeIbHO (UKCHPOBATH B
OTJEJIbHYIO TETPA/lb U COXPAHATH €€ 10 OKOHYaHUs 00y4EHUs B BY3€;

4) npoSIBIISITh AKTUBHOCTH TPH MOJATOTOBKE U HA 3aHSATHSX, T.K. KOHCUHBIH pe3ysbTaT
OBJIaJICHUSI COJEpP’KaHHEM JUCIHUIUIMHBI HEOOXOAMM, B MEPBYIO OYEpPElb, CaAMOMY
OakamnaBpy;

5) B chay4asx Tmpomycka 3aHATHH T0 KaKAM-JIMOO TIPUYMHAM O0S3aTeIbHO
oTpabaThiBaTh  MPOMYUIEHHOE NPENOJaBaTeN0 BO  BpeMs  HWHJUBHUAYaJIbHBIX
KOHCYJIbTaLlUM.

BHeypouHas nesTenbHOCTh MaruCTpaHTa 10 JAHHON TUCHUIUIMHE IPEI0Iaraer:

- CaMOCTOSITENIbHBIA MOUCK OTBETOB M HEOOXOAMMON MH(OPMAIUH 110 MPEAT0KEHHBIM
BOIIPOCAM;

- BBIIIOJIHEHHE MTPAKTUYECKUX 33]IaHUM;

- BBIpAa0OTKY YMEHUN HAyYHOU OpraHU3aluu TPY/a.

VYcneninas opraHu3anusi BpEMEHU 110 YCBOCHHUIO JAHHOW JHUCLMILIMHBI BO MHOTOM
3aBHCHUT OT HAJIWYMUS Y MAarucTpaHTa YMEHHUS CaMOOpraHU30BaTh ceOsi U CBOE BpeMs
JUIS BBIMOJIHEHUS MPENJIOKEHHBIX JOMAaIIHUX 3ajaHuil. O0bEM 3anaHuil paccuuTaH
MakcUMalbHO Ha 2-3 4Yaca B Hegemo. [Ipm 3TOM anropuTM TOATOTOBKH Oyner
CJIETYOLIUM:

1 sTam — MmOMCK B JMUTEpaType TEOPETHYECKOW HH(POpPMALUU MO NPEII0KEHHBIM
IPEroaaBaTeseM BOIIPOCaM;
2 3Tan — OCMBICIIEHHE OJTYYEeHHON MH(POpMALlMU, OCBOCHHE TEPMHHOB U MOHATHUH;

3 3Tam — cocTaBlIEHUE IJIaHa OTBETA HA Ka)K/Ibli BOIIPOC;
4 3Tamn — NOMCK MPUMEPOB MO JAHHOU MPOoOIeMaTHKE.

PaGoTa ¢ 0230BBbIM KOHCIIEKTOM

[TporpamMmMolt AUCIUIUIMHBI PEAYCMOTPEHO YTEHHE JICKIMI B Pa3au4HbIX (opMax
UX TPOBEIEHUS: MPOOJEMHBbIE JIEKIMU C OJJIEMEHTaMH »BPUCTUYECKOM Oecenpl,
UH()OPMAIIMOHHBIC JICKIIMH, JIGKIIMM C OINOPHBIM KOHCIIEKTUPOBAHHUEM, JICKIUH-
BU3YyaJIM3aLUHU.

Ha nekumsax mnpenomaBarens paccMaTpuBaeT BOIPOCHI IPOTPaMMBI  Kypca,
COCTaBJICHHOM B COOTBETCTBHH C TOCYJapCTBEHHBIM O0OpPA30BATEIbHBIM CTAHIAPTOM.
N3-3a HEAOCTATOYHOIO KOJIMYECTBA AyIUTOPHBIX YaCOB HEKOTOPBIE TEMBI HE YIAETCS
OCBETUTh B IMOJIHOM O0bEMEe, MO3ITOMY IMIpernoaaBaTesib, MO CBOEMY YCMOTPEHHIO,
HEKOTOPBIE BOIMPOCHI BBIHOCUT HA CAMOCTOSTEIBHYIO PabOTy CTYIAEHTOB, PEKOMEHYs
Ty WIHA UHYIO JINTEPATYDPY.
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Kpome 3Toro, mis mydiiero oCBOGHHs Marepuajla U CUCTEMATH3alMU 3HAHUU 110
JTUCIUTIINHE, HEOOXOAUMO MOCTOSIHHO pa3OupaTh MaTepHalIbl JISKIIUN MO KOHCIIEKTaM
U y4eOHBIM [TOCOOUSM.

Bo Bpems camocrtosiTenpbHONM MpopabOTKH JIEKIIMOHHOTO Marepuaiga o0coboe
BHUMAaHUE CIIEAYET YACHATh BOSHUKIIUM BOIPOCAM, HEIOHATHBIM TEPMUHAM, CLIOPHBIM
TOYKaM 3peHus. Bce Takne MOMEHTHI CIEAYET BBIICIUTh WM BBITACATh OTACIBHO IS
JanbHEUIIEero OOCYXXJeHUsT Ha TMPaKTHUYEeCKOM 3aHsATHU. B ciydae HEoOX0IuMOCTH
oOpamatbcsl K MPEerojaBaTeNio 3a KOHCyIbTarued. [ToMHBI CIMCOK JAUTEpaTyphl MO
JTYCIUIUIMHE TIPUBEICH B pabodeii mporpaMme TUCITUTIIINHEI.

[MoaroroBka Kk NpaKTU4YECKOMY 3aHITHIO

Meronuueckue peKOMEH IalluU 0 MOJTOTOBKE K MPAKTUYECKUM 3aHSATUAM

[TogroToBKa K MNPaKTHYECKOMY 3aHSATHIO BKIIIOYACT CICAYIONINE DJIEMEHTHI
CaMOCTOATENLHON JIEATETbHOCTH: YETKOE MPEICTaBJICHHE LeIu ¢ 3aJad  ero
MPOBE/ICHUSA;  BBIJCICHUE HABBIKOB  YMCTBEHHOH, AQHAJIMTUYECKOH, HAay4YHOU
NESITEIbHOCTH, KOTOPBIE CTAHYT PE3YIbTaTOM MPEACTOSIIEH PabOTHI.

BripaboTka HaBBIKOB OCYILIECTBIISIETCSA C MOMOIIBIO MOJTYYEHHs] HOBOM MHpOpMAaIuu
00 M3yyaeMbIX MPOIIECCaxX M C MOMOIIBIO 3HAHUS O TOM, B KaKOM CTENEHU B JIAHHOE
BpeMs CTYJEHT BJIQJICET METOJIaMH UCCJIEI0BATEIbCKON JIEATETbHOCTH, KOTOPBIMU OH
CTaHET MOJIb30BaThCS HA MPAKTUUYECKOM 3aHSATHUU.

CrnepoBatenbHo, paboTa Ha MPAKTUYECKOM 3aHSATUU HAIpaBieHa HE TOJIbKO Ha
MO3HAHUE CTYIEHTOM KOHKPETHBIX SIBJICHHI BHENIHEr0 MUpa, HO U Ha HU3MEHEHHUE
camoro ceos.

Bropoii pe3ynabTaT OueHb Ba)KeH, MOCKOJBKY OH oOecreduBaer (hopMupoBaHUE
TaKUX OOIICKYJbTYPHBIX KOMIIETEHIIMH, KaK CIOCOOHOCTh K CaMOOpraHU3aluu |
caM000pa30BaHUI0, CIOCOOHOCTh HCIOJIB30BaTh METOJLI cOopa, o00paboTKu U
UHTEpHpETallud  KOMIUIEKCHOM uH(poOpManuu JUisi peleHuss OpraHU3allMOHHO-
YIPABJICHYECKUX 3a]1a4, B TOM YUCJIE HAXOALIUXCS 3a MpeAesiaMi HENOCPEICTBEHHOM
cdepsl 1eITeTLHOCTH CTYJEHTA. IPOLIECCOB U SIBJICHUH, BBIACISIOT OCHOBHBIE CITIOCOOBI
JI0KA3aTeNbCTBA aBTOPAMU HAyYHbBIX pa0OT LIEHHOCTH TOT0, YeM OHU 3aHUMAIOTCS.

B xome caMoro mnpakTHYeCKOro 3aHSATHS CTYACHTHl CHauaja MpeACTaBISIOT
HalJIeHHbIE UMW BapUaHThl (POPMYITUPOBKU aKTyaIbHOCTH MCCIEI0OBAaHUS, 00CYXKIal0T
UX 1 00OCHOBBIBAIOT CBOE MHEHHE O HAWIYUIIEM BapHUaHTE.

O0bEM 3a1aHNi pacCUMTaH MaKCUMAaJIbHO Ha 1-2 "aca B HeZeIio.
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IMoaroToBKa K yCTHOMY ONPOCY

C uenpl0 KOHTPOJIA U MOATOTOBKU CTYJEHTOB K M3YUYEHUIO HOBOW TE€Mbl BHAUaJe
KaXJI0M MPAKTUYECKOTrO 3aHITUA MPENoaaBaTeIeM TPOBOAUTCS UHIUBUIYaIbHBIA WU
(GpOHTANILHBIN YCTHBIN OMPOC O BHITIOJTHEHHBIM 3aaHUSM MPEABITYIIEH TEMBI.

Kpurepuu o11ieHKH YCTHBIX OTBETOB CTYJEHTOB:
— MpPaBWIbHOCTh OTBETA IO COAEPKAHMIO 3aJaHus (YUUTHIBAETCS KOJIMYECTBO U
XapakTep OMIMOOK MPU OTBETE);
— MOJHOTA ¥ TJTyOWHA OoTBeTa (YYUTHIBACTCS KOJMYECTBO YCBOCHHBIX (DAKTOB, MOHSATUN
U T.1.);
— CO3HATENBHOCTh OTBETA (YUUTHIBACTCS IOHUMAHKE U3JIaraéMoro MaTepuaa);
— JIOTHMKA W3JI0KEHUs Marepuana (yYUTHIBAETCS YMEHHUE CTPOUTH IICJIOCTHBIM,
MOCJIEIOBATENIbHBIN paccKa3, rPaMOTHO MOJIb30BAThCS CIEIUATbHON TEPMUHOIIOTHUEH);
— PalMOHAIBHOCTh HCIOJIB30BAHHBIX MPHUEMOB M CIOCOOOB PEIICHHs MOCTABICHHOU
yueOHOM 3amauM (yYWUTHIBAETCS YMEHHE MCHOJIb30BaTh HanOoJiee MpPOrpPEeCcCCUBHBIE U
3¢ PeKTUBHBIE CTTOCOOBI JTOCTHKECHHUSI 1IN );
— CBOEBPEMEHHOCTh M 3A()PEKTUBHOCTh HCMONB30BAHUSA HAIJSIAHBIX IMOCOOMM U
TEXHUYECKUX CPEACTB MpHU OTBETE (YUUTHIBAETCA I'PAMOTHO U C MOJB30M MPUMEHSThH
HaTJISTHOCTh ¥ JIGMOHCTPAIIMOHHBIN OTBIT ITPH YCTHOM OTBETE);
— WCIIOJB30BaHUe JOMOJHUTEILHOTO MaTepraa (00s3aTeIbHOE YCIOBHE);
— palMOHAILHOCTh UCIIOJIb30BAaHUSI BPEMEHH, OTBEJIEHHOTO Ha 3a7aHue (He ogo0psiercs
3aTSIHYTOCTh BBIMIOJTHEHUSI 3aJaHMs, YCTHOTO OTBETa BO BPEMEHH, C YUETOM
VHIUBUTyaJIbHBIX OCOOEHHOCTEN CTYAEHTOB).

IHoaroroBka K 3k3aMeHy

DK3aMeH SBISETCS TPATUIMOHHOW (QOpMON TIPOBEPKU 3HAHHM, YMEHUH,
KOMIIETEHUUH, C(HOPMUPOBAHHBIX Yy CTYIEHTOB B MPOLECCE OCBOCHUSI BCETO
COJIep)KaHUsl M3y4yaeMON IUCUUIUIMHBL. B cioyyae mnpoBedeHHs SK3aMEHa CTYIEHT
NOJTy4yaeT Oaibl, OTpaXkarollue YPOBEHb €ro 3HaHUH.

[TpaBusia mMOATOTOBKY K AK3aMEHAM:
— Jlyumie cpa3y COpUEHTUPOBATHCS BO BCEM MaTepHuasie U 005S3aTelIbHO PACHOJIOKUTh
BECh MaTEpHUaJj COMIACHO AK3aMEHALIMOHHBIM BOIPOCAM.
— Cama moAroToBka CBsi3aHAa HE TOJBKO C «3armomMuHaHuem». [loaroroBka Takke
IpearnoiaraeT u NepeocMbICICHUE MaTepHalia, U Jaxke paCCMOTPEHUE aIbTEPHATUBHBIX
UJICH.
— CHavana CTYOEHT [OJDKEH HIPOJEMOHCTPHPOBATh, YTO OH «YyCBOWJI» BCE, 4YTO
TpebyeTcsi o nmporpaMme o0ydeHus (WM M0 IporpaMMme JAaHHOIO MPEnoaaBaTelis), u
JMIIb TOCJE 3TOr0 OH BIPaBE BbICKA3aTh WHBIE, JKEIATEIbHO apryMEHTHPOBAaHHbIE
TOYKH 3PEHUSL.
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11. IlepeyeHb NHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YEeMbIX NPH
OCYIIeCTBJIEHMH 00Pa30BaTEJIbHOI0 MPOLECCA MO JUCHHUILVIUHE (MOTYJII0)
(BKJIIOYAsl IepeYeHb MPOrPAMMHOI0 o0ecreyeHus1 ¥ UHGOPMALMOHHBIX

CIIPABOYHBIX CHCTEM (IIPH HEOOXOIUMOCTH)

NudopmalinoHHbIe TEXHOJOTHH MPUMEHSIOTCS B CICAYIOIIMX HAMPaBICHUAX:
opopMIeHME THUCHMEHHBIX pa0OT BBIMOJIHIETCS C HCIOJIB30BAHUEM TEKCTOBOTO
penakropa;

JIEMOHCTPALUsSI KOMITBIOTEPHBIX MATEPUAJIOB C MCMOJIB30BAHUEM MYJIbTUMEIUNHBIX
TEXHOJIOTHI;

HCIIOJIb30BaHNEe MH(POPMAIMOHHO-CIIPABOYHOTO 00ECTICUEHUs, TAKOTO KaK: MPaBOBBIC
crpaBouHble cuctembl (KoHCynbTaHT+ W [1p.), OHJIAlH CJIOBapHu, CIPAaBOYHUKHU
(I'pamora.py, UaTtyut.py, Bukuneaus u ap.), HaydHble MyOIHKAINH.

WCIIOJIb30BAaHUE  CHCHHAIU3UPOBAHHBIX  CIPABOYHBIX  CHUCTEM  (DJIEKTPOHHBIX
y4eOHUKOB, CIPABOYHHMKOB, KOJUIGKUMNA WLIOCTpauuid U (POTOM300pakeHul,
¢$hoTo6aHKOB, MPOHECCHOHATBHBIX COIMATIBHBIX CETEH U 1Ip.).

OpenOffice Ccruika: http://www.openoffice.org/ru/

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

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

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

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

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

be Reader Ccruka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlmomno

Gimp (rpaduueckuii pegaktop) Cebiika: https://www.gimp.org/

ImageMagick (rpaduaeckmii pemakTop) Cchutka:
https://imagemagick.org/script/index.php

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

Adobe Reader Cebuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Onepanunonnas cuctema Windows 8.1 Jlunien3nonHas Bepcus 1o goroBopy Ned71\1 ot
11.12.2014 .

DneKTpOHHO-0MOIMOTeUHasl cucTeMa bubnrokoMIuiekTaTop

HanuonanbHa snekTpoHHast oubnuoreka - denepaibHOe rocyaapCTBEHHOE OI0IKETHOE
yupexaenue «Poccuiickas rocynapcrBenHast onbnuorekay (PI'BY «PI'by)

Penaxuust basel nanasix «[TIOJITIPE]] CripaBouHUKNY

DnekTpoHHO-0nbmoTeunas cucrema «JIAHDb
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12. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOH /1A
OCyILIeCTBJICHHSI 00Pa30BaTeJILHOTO MPOLECCa MO AUCHHUILINHE (MOYJIIO0)

-KOMIIBIOTEPHBII KJIacC W JOCTyll K cethu MHTepHeT (BO BpeMs CaMOCTOATEIbHOM
MOJTOTOBKH) (JIOJKEH OBITh MPHIIOKEH rpadUK 3aHATOCTH KOMITBIOTEPHOTO KJIacca);

-IPOEKTOpP, COBMEIICHHBIA C HOYTOYKOM JIJIi TIPOBEICHHUS JICKIIMOHHBIX 3aHSITHH
Mperno/iaBaTesieM U MPEe3eHTAIlUU CTYIEHTAMU PE3YJIbTaTOB PAOOTHI

-pa3IaTOYHBIA MaTepuan AJisi IPOBEACHUS TPYIIIOBOIM pabOTHI;

-METOJIMUYECKUE MaTepualibl K MPAKTUYECKUM M JAOOPATOPHBIM 3aHATHSM, JICKIIUU
(pykomuch, DJIGKTpOHHAs Bepcusi), IUIAKTHYECKUN MaTepuan sl CTYJIEHTOB
(TecToBBIC 3aaHUSI, MYJILTUMEIUIHBIC PE3CHTAIINHN );

-Jlns  mpoBedeHHWS — JIGKIIMOHHBIX W JaO0OpaTOpPHBIX  3aHATHH  HEOOXoauma
CHeIUaIN3upOBaHHasl ayAUTOpUsT — JIabopaTopusi DJIEKTPOMEXaHUKU U CBapKH,
OCHAIICHHAsd HWHTECPAKTUBHOM JOCKOM, B KOTOPOM HA CTEHJIAX pPa3MEUICHbI
HE0OXOMMBIE HarJIsIHBIE ITOCOOMS.

-Jlnsa mpoBeneHUs J1a0OpaTOPHBIX PAObOT HEOOXOAMMO ClEAyIolIee O00OpYI0BaHHUE.
WHCTPYMEHTHI ¥ IPUOOPHI:

13. OcoO0eHHOCTH OpraHu3amuu OOYYeHUs MO JUCHHUIUINHE O00yYAKIIUXCH M3
YK CJIA MHBAJMIOB M JIMI C OTPAHMYEHHBIMHU BO3MOKHOCTAMM 310poBbs (OB3)

[Ipu HeoOxomuMocTH B 00pa3oBaTEIbHOM MpOliecCe MPUMEHSIIOTCS CIEAYIOIIne
METOZbl M TEXHOJOTHUM, OOJIETYaAIOIIMEe BOCIHpHUATHE HHOOpMAIMU O0YyYarOIUMUCS
uHBanuaamu u auuamu ¢ OB3:

- CO37]aHNe TEKCTOBOM BepCUU JIF0OOT0 HETEKCTOBOTO KOHTEHTA JIJIsl €T0 BO3MOXKHOTO
npeoOpa3oBaHus B aIbTepHATUBHbBIE ()OPMBI, YTOOHBIE JIJISl Pa3IMYHbIX MMOJIb30BaTENCH;

- CO371TaHNe KOHTEHTa, KOTOPBIM MOXKHO TPEJICTABUTH B PA3ITUYHBIX BUJIAX 0€3 TIOTEPh
JAHHBIX WIH CTPYKTYPBI, IPEIYCMOTPETh BO3MOKHOCTh MAaCIITA0MPOBAHUSI TEKCTa U
n300pakeHuit 0e3 MoTepu KauecTBa;

- CO3JIaHH€ BO3MOXKHOCTH JJIs1 00y4aroIIuXcsi BOCPUHUMATh OJJHY U TY ke UH]Op-
MalllI0 U3 Pa3HBbIX MUCTOYHHKOB — HAMPUMEp, TakK, YTOOBI JIMIA C HAPYIIEHUEM CIyXa
noJiydainu UH(GOPMAIUIO BU3YaJIbHO, C HAPYILIEHUEM 3PEHUSI — ayIUaJIbHO;

- MPUMEHEHHE MPOTPAMMHBIX CPEACTB, 00ECIEUMBAIONINX BO3MOXKHOCTH OCBOCHUS
HAaBBIKOB U yMCHHH, (OPMUPYEMBIX ITUCIUILIMHOW, 3a CUET aJbTEPHATHBHBIX
CIIOCO0OB, B TOM YHUCJI€ BUPTYaAIbHBIX JTAOOPATOPUM U CUMYIISIITUOHHBIX TEXHOJIOTHIA,

- MPUMEHEHHUE JUCTAHIIMOHHBIX O0pPa30BATENbHBIX TEXHOJOTUH I Tepenayu
YECKUX 3aHATHUMA, BBICTYIUICHUS C JOKJIAJaMWd U 3alUTON BBIMIOJIHEHHBIX pPaloT,
IPOBE/ICHUE TPEHUHTOB, OpTraHU3AINH KOJIJIEKTUBHOU PabOThI;

- MPUMEHEHHUE JTUCTAHIIMOHHBIX OOpa30BATENIbHBIX TEXHOJOTHH IJIsi OpraHU3aluu
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M-DMCHU-25: Pabouast nporpamma gucuuiuinisl 51.0.06 «KoMIbIOTepHbIE TEXHOJIOTHH B MAIHHOCTPOCHUM

TEKYILEro ¥ MPOMEKYTOYHOT'O KOHTPOJIS;

- YBEJIMYEHHE MTPOIOIKUTETLHOCTH CIaud 00y4YaIONUMCs] MHBATHIOM WM JIHIIOM C
OB3 ¢opM mnpoMeKyTOUYHOH aTTeCTalliKi 110 OTHOIICHUIO K YCTaHOBIICHHOU
MPOJODKUTETBPHOCTH UX CIIA4M: 3a4€T U dK3aMEH, IPOBOJIUMEBIN B MUCEMEHHOU QopMme,
— He O6osee yeM Ha 90 MUH., MPOBOAMMBIN B YCTHOU opme — He Oonee yeM Ha 20 MuH.,
— MPOJOIKUTEILHOCTH BBICTYIUICHUS 00YYaroIIerocsi Ipy 3aIuTe KypcoBOH pabOThI —
He Oosee yeM Ha 15 MuH.

14. Buabl 3aHSITHI, IPOBOAMMBIX B (pJOpMe NPAKTHYECKOM MOATOTOBKHU

(He TIPEYCMOTPEHO MPHU H3YYCHHH JMUCIHITHHE)
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