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AHHOTaNINA

JucuumimHa «ABTOMAaTH3alUs KOHCTPYHMPOBAHHS» BXOJAUT B  00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHoctd  11.03.03  «KoHcTpynpoBaHMe UM TEXHOJIOTHS SJEKTPOHHBIX CPEIACTB  »
HAINpaBJICHHOCTH/CIICIIMATN3AI[H «IIpoexTupoBanue u TEXHOJIOT S AIIEKTPOHHO-
BBIUMCIIUTENBHBIX CPeACTBY. JucuurinHa peanusyercs kKadeapoi «No23y.

JucuumnnuHa HaueaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CISAYIOUIMX KOMIETSHIIHIA:

YK-2 «CnocobeH ompenensTh Kpyr 3a/ad B paMKax MOCTaBICHHOW IIEIM U BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOAS U3 JEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHUID)

[IK-1 «CnocobeHn cTtpouth mpocreinime Gu3ndecKnue ¥ MaTeMaTHYECKHE MOJICITH CXEM,
KOHCTPYKIMA M  TEXHOJIOTMYECKHUX  MPOLIECCOB  AJIEKTPOHHBIX  CPEACTB  Pa3IMYHOTO
(GYHKIIMOHAJIBPHOTO HA3HAYEHHUSA, a TaKXKe HCIOJIb30BaTh CTAHAAPTHBIE MPOTpaMMHbBIE CPEACTBA
UX KOMIIBIOTEPHOT'O MOJACIUPOBAHUS»

I[IK-5 «CnocoOeH BBINONHATh MPOCKTUPOBAHUE YCTPOWCTB MHUKPOAJICKTPOHUKH U
pa3pabaThIBaTh TEXHOJOTUIO UX U3TOTOBJICHUS

[TIK-6 «Crioco0GeH HCIob30BaTh 3HAHUS M HABBIKM OCHOBHBIX METOJ/IOB HMCKYCCTBEHHOTO
WHTEJUICKTA B MIPOIIecce pa3padOTKU U ONITUMHU3AIUYA TEXHUYECKUX PEIICHU

[IK-8 «Cnocoben pazpabarbiBaTh TEXHOJIOTMUECKHE MPOILIECCH COOPKU U MOHTa)ka MpH
MIPOU3BOJICTBE AJIEKTPOHHBIX CPEICTBY

Copep:xaHue AUCHUILIMHBI OXBATHIBAET KPYT BOIMPOCOB, CBA3AHHBIX C aBTOMaTH3alUel
npolecca KOHCTPYUPOBAHUEM PAUO3IEKTPOHHBIX CPEACTB, TEXHOJIOIMUYHOCTHIO IPOU3BOJICTBA,
OCHOBBI CaMOCTOSITENIbHOM pabOoThl B CHUCTEMaX aBTOMAaTU3MPOBAHHOIO MPOCKTUPOBAHUS
PaAMOAIEKTPOHHBIX CPE/ICTB.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4e0HOT0 MpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENbHAS pa00Ta 00yJarOIIErocs.

[IporpaMMo#l IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOUIUE BHUABI KOHTPOJISA: TEKYIIMA
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXKYTOUHas arrectanus B ¢dopme dk3ameHa (5 cemectp),
sK3aMeHa (6 cemecTp).

OOmast TpyI0eMKOCTh OCBOSHUS JHUCIHUILIMHBI COCTaBISCT 6 3a4eTHBIX eauHuIl, 216
4acoB.

S3pIK 00yuYeHus IO JUCHMIIUHE KPYCCKHUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

HensiMu  M3ydeHUs JUCUUIUIMHBI «ABTOMATH3allUg KOHCTPYHPOBAHUS»  SBISAIOTCA
NPUHIUIBI [OCTPOCHUSI W MPAKTUYECKOTO NPUMEHEHHS CHUCTEM aBTOMATU3MPOBAHHOIO
npoekTupoBanus u3nenuid POA, momydeHne HeoOXOIMMBIX HABBIKOB B OOJACTH MOATOTOBKU
UCXOAHOW HMH(MOpPMAIMHM TPU MPUMEHEHUHU COOTBETCTBYIOIIUX CHCTEM, a TaKKe IOJyYCHHE
po¢)eCCHOHAIBHON MTOATOTOBKH 10 aBTOMATH3aIMK MPOSKTUPOBaHUS n3nenuit POA.

1.2. JlucuumiauHa  BXOOUT B  COCTaB  4YacTd, (OpPMUPYEMOH  ydacTHUKAMHU
00pa3oBaTeNbHbIX OTHOIICHHH, 00pa30BaTEeNIbHOI MpOorpaMMbl BhICIIET0 0O0pazoBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS M0 AUCLHUILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOydaroluiics AOHKEH 00JaJaTh CIeNyHONIMMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINHM U WHAWKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETCHIIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kon u
HanMEHOBaHUE
KOMIIETEHIINHT

Kareropus (rpymnmna)
KOMITCTCHITHH

KOI[ W HAMMCHOBAHHC MHAHWKATOpa JOCTUKCHUA
KOMIICTCHIIU

VK-2 Criocoben
OTIPECIISATh KPYT
3aJ1a4 B paMKax
IIOCTaBJICHHOM IICJIN
1 BBIOMPATH

VYK-2.3.3 3HaTh BO3MOXHOCTU U OTPAaHUYECHUS
MPUMEHCHHS IU(DPOBBIX HHCTPYMEHTOB JIJIS
pelIeHUs TOCTaBIEHHBIX 3a7a4

YHuBepcaibHbIE
KOMIIETEHIINU

OITUMAJIbHEIC
CII0COOBI NX
pelIeHus1, UCXOIs U3
JIEHCTBYIOILIUX
MIPaBOBBIX HOPM,
HMEIOIIUX CSI
peCypcoB 1
OTpaHUYECHUN

VK-2.Y.3 ymeTh BbIABUTATh aJIbTEPHATUBHBIE
BapHUaHThI ACUCTBUI ¢ LIeNbI0 BEIOOpa
ONITUMAJIBHBIX CITIOCOOOB pEIICHUS 3a/1a4, B TOM
qucie ¢ TOMOLIbI0 IM(POBHIX CPEACTB
VYK-2.B.3 Bnaserh HaBbIKaMU UCHOJIb30BaHUS
IU(POBBIX CPENICTB JUIsl PEILICHHsI TOCTABICHHOM
3a/1a4uu

[TpodeccronanbHbIE
KOMIICTCHIIN N

ITK-1 Cnocoben
CTPOUTH
MPOCTEUIIINE
buznyeckue u
MaTeMaTHIeCKre
MO/JIENIN CXEM,
KOHCTPYKIUHU U
TEXHOJIOTUYECKUX
IPOLIECCOB
AIIEKTPOHHBIX
CPEJICTB PA3IUYHOTO
(YHKIIMOHATIBLHOTO
Ha3HAYCHUS, a TAKKE
UCIIOJIb30BaTh
CTaHJIApTHBIE
pOTrpaMMHBIE
CpeICTBa UX
KOMITBIOTEPHOTO
MO/ICIIMPOBAHUS

IIK-1.VY.1 ymeer ctpouts (puznyeckue u
MaTeMaTH4ECKUE MOAEIH y3JI0B

[TpodeccuonambHbIe

[1K-5 Criocoben

I1K-5.B.1 Bnaseer HaBBIKaMH BbIOOpA




KOMIICTCHIIU N

BBITIOJIHATH
MPOCKTHPOBAHUE
YCTPOMCTB
MUKPOAJICKTPOHUKH
U pa3pabaThiBaTh
TEXHOJIOTHIO MX

ONTUMAJIBHBIX NPOCKTHBIX pemeHHﬁ Ha BCCX
oTamnax OT TCXHUYCCKOIo 3adaHus 10
MIPOU3BOJACTBA MUKPOIJICKTPOHHBIX I/ISILCJII/Iﬁ

W3TOTOBJICHUS
I1K-6 Cniocoben ITIK-6.Y.1 ymeer pa3zpabaTsiBaTh MpOCTEHIIIIE
UCII0JIb30BATh MaTeMaTHYeCKue U NHPOPMAITMOHHBIE MOJCIH

3HaHHUA 1 HaBBIKH
OCHOBHBIX METOJ0B

q)YHKLII/IOHI/IpOBaHI/IH PaIuOTEXHUYCCKUX CUCTEM,
KOMIIJICKCOB M BXOAAIIHNX B UX COCTaB

HCKYCCTBEHHOI'O ANEKTPOHHBIX YCTPONCTB C UCIIOJIb30BAHUEM
[TpodeccronanbHbIe
WHTEJUICKTA B METOI0B UCKYCCTBEHHOT'O MHTEJUICKTA
KOMIIETEHIINH
npouecce T1K-6.B.1 BiageeT HaBRIKAMU aHAJIN3a U
pa3paboTKu U ONTUMU3ALMH MPOEKTHO-KOHCTPYKTOPCKHUX
ONTUMU3ALNU pelIeHui TpU CO3JaHUU PAIMOTEXHUYECKUX
TEXHUYECKUX CHCTEM C MCIOJIb30BAaHUEM METO/IOB
pelieHui HCKYCCTBEHHOT'O MHTEJJICKTA
[1K-8.3.1 3HaeT OCHOBHBIE TEXHOJOTUYECKHE
MIPOLIeCChl COOPKU U MOHTaXka, UCIOJIb3yeMbIe
ITK-8 Cnocoben [P IPOU3BOJICTBE AJIEKTPOHHBIX CPENICTB
pa3pabaTbiBaTh [TK-8.Y.1 ymeeT BBINONHATH pa3paboTKy
TEXHOJIOTHYECKHUE ONTUMAIBHOTO MapIIPyTa U3TOTOBJICHUS y3JI0B U
[Tpodeccuonanpubie | mporecchl COOPKU U | COOPOYHBIX €IUHUIL U3JEIUN PAKETHO-
KOMITETCHIINH MOHTa)ka Mpu KOCMHYECKOW TEXHUKH, U3TOTABIUBACMBIX C

MIPOU3BOJICTBE
AJIIEKTPOHHBIX
CpEeICTB

MIOMOILBIO TEXHOJOTUH aBTOMAaTU3UPOBAHHOIO
AJIEKTPOMOHTAXKA

I1K-8.B.1 BnageeT HaBbIKaMH pa3padOTKH
TEXHOJIOTUIECKON TOKYMEHTALIMU Ha TIPOIIECCHI
cOOpKM U MOHTaka pUOOPOB U Kabesneit

2. Mecro nucuumianssl B ctpyktype OI1

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
IIPYU U3YUYEHHUH CIENYIOUINX AUCIUTLINH:
—  « KKOMIBIOTEPHbIE TEXHOJIOTUNY,

—  «MATEMATHYCCKOC MOACIHUPOBAHUC),

—  «OpPOSKTUPOBAHUE U3IACINN PAAUOIIEKTPOHHON anmapaTyphD».

3HaHI/I$[, IMOJIYYCHHBIC IIpHU H3YYCHHUHW MaTcpuajia )laHHOﬁ JUCIHUIIIINHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U UCIIOJIB3YOTCA ITPU U3YUCHUHN APYTI'UX OUCHHUILINH!:
—  «MOJEIMPOBAHUE U3ACINN PAAUOIICKTPOHHON armnaparypsi»,

—  «TEXHOJIOTUS NPOU3BOACTBA M3ASIUN POAY.

3. OO0BEM | TPYJTOEMKOCTh JUCIIHILTAHBI

Jlanaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPEICTAaBICHBI B
Tadimue 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

N TpynoeMKOCTb 0 ceMecTpam
Bun yuebHoit paboTbl Bcero No5 NoG
1 2 3 4
Oowan mpyooemKocnb oucyunaunet, | 6/ 216 3/ 108 3/ 108




3E/ (1ac)
U3 Hux uacoe npakmuueckoii n0020moeKu 41 27 14
AyoumopHuie 3aHamus, BCEro Jac. 119 68 51
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npaktuueckue/cemunapckue 3ansatus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 51 34 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 63 27 36
CamocmosamenvHnas paboma, Bcero (dac) 34 13 21
Buo npomescymounoit ammecmayuu’. 3a4er, OK3., k3 OK3.,
audd. 3ader, sx3amed (3auer, udd. 3au, Dk3.) JK3., ’

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpenesneHue TPYI0EMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TA0IHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Pasznesnsl, TeMBI TUCIIAIUINHBL Hexin | 113 (C3) P KI/KP CP (gac)
’ (dac) (dac) (qac) (dac)
Cemectp 5

Pazmen 1. OcHOBBl  aBTOMaTHU3MPOBAHHOIO

MIPOEKTUPOBAHUS PaaNO3IEKTPOHHOU

anmapaTyphbl

Tema 1.1. CymHocTh mporecca NpoOeKTUPOBAHUS

paauoanekTpoHHoi anmapaTtypel (DC). Otanbl

MIPOEKTUPOBAHMUS, MIPOEKTHBIE 11101 (SR 0] 51

(cuHTE3 U aHaANU3). 10 10 3

Tema 1.2 Metononorusi CUCTEMHOIO IMOAXO0JA B
CAIIP. CuctemHBIN aHaIN3 CIOKHBIX MPOIECCOB.
Oransl NPOEKTUPOBAHUS CIOKHBIX CHCTEM.

Tema 1.3 Onucanue CAIIP OC, pazHoBuaHOCTH
CATIIP u ux mecto cpeau Ipyrux
aBTOMATHU3UPOBaHHBIX cucTeM. CTpyKTypa
KOHCTPYKTOPCKOT'O 3Tarna




Pazgen 2. CucreMsl
aBTOMAaTHU3UPOBAHHOTO TPOCKTUPOBAaHMS. Bumbl
obecncucuus CAIIP
Tema 2.1. Texuuueckue cpencra CAIIP u wux
pazButue.  TpeOoBaHus K  TEXHHUYECKOMY
00ecIeyeHnIo, TUIIBI CETEH, COCTaB TEXHUUECKOTO
obecncucuus CAIIP.

Tema 2.2 Brruncnurensasie cetu  CAIIP.
[Tepudepuiinoe o0opyoBaHue CAIIP.
MeTtoauueckoe obecneuenre CAIIP, Ha3zHaueHue
u coctaB. Maremarnueckoe ooecreuenre CAIIP.
JIMHrBHCTHYECKOE obOecrieueHue CAIIP.
ITporpammuoe obecneuenue (I10) CAIIP. Obmee
u npuknaadoe [10.

Tema 2.3 [Iporpammbl KOHCTPYKTOPCKOTO
npoektupoBanus JC. MapopmanroHnHoe
obecnieuenue (MO) CAIIP. Haznauenue,
cymHocTh U coctaBubie uactu MO CAIIP.
YpOBHU Ipe/ICTaBICHUS JaHHBIX.
[TpoexTrpoBanue 6a3 JaHHBIX, MOJAETH 0a3
JaHHBIX.




Pazmen 3. UWuadopmanumoHHas MoOJeIH
mpouecca MPOEKTUPOBAHMS, BUIbl U  METOJbI
MIPOCKTUPOBAHUSI. AHanus, MO/IETTUPOBAHUE]
MIPOLIECCOB MPOEKTUPOBAHHS. MeTto1bl
ABTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS
Tema 3.1 MaremMaTuueckue MOAEIA U HUX|
XapaKTEePUCTUKU. AHAIIN3 IEATEIbHOCTU HHKEHEPA
npoeKkTupoBIuKa. OCHOBHBIE METObI U CPEICTBA|
MOBBIIICHUS MIPOU3BOAUTEIILHOCTH TpyIa
WHXEHEPOB MPOCKTUPOBIIHKOB.

Tema 3.2 MudopmamuoHHass MOJeNb MNpPOIECCa)
POEKTUPOBaHUS. bioyHOHMepapXU4ecKuil Moaxo/y
K 3agade mnpoektupoBanus IC. TpeboBanus K
MaTeMaTUYECKUM MOJEISIM U UX KiacCUpUKALKS.
OYHKIHUOHATIBHBIE U CTPYKTYPHBIE MOJIEIIH.

Tema 3.3 Maremaruueckue monenu B CAIIP (ua
MHUKpPO-, MAKpO-, MeTa YpOBHsX). O0mue cBeneHus
0 MaTeMaTH4EeCKUX MoJiemsix POA.

OOmass xapakTepucTUKa 3aJayd aBTOMAaTH3allUY|
KOHCTpyKTOpckoro npoektuposanus (KII) OC.
Tema 34 Marematuyeckue MOJIENH
MOHTaKHOKOMMYTAITAOHHOTO IPOCTPAHCTBA.
Matematuueckoe MmopaenupoBanue 00bekToB KII
OC ¢ [OpUMEHEHUEM  TEOPUU  MHOMKECTB.
Matematuueckoe MmopaenupoBanue o0bekToB KII
OC ¢ mnpumeHeHueM Teopuu TrpadoB. Tumbl
rpadoB, cnocoObl 3amaHus TpadoB, OCHOBHBIC
norsiTust. CBOWCTBO CBSI3HOCTH rpada.

Tema 3.5 Cneunanbasie rpadbl: Ditnepa u
['amunbTOHA. Y CIIOBHS CyIIECTBOBAHUS SUIIEPOBOM
uenu. TeopeMa CylecTBOBaHUS U OTCYTCTBUS
ramMuJIbTOHOBA LKKJa. JKopaHoBa KpuBas,
teopema JKopaana. [lonstue nepesa,
nokpbIBarolue aepeBbs. Anroputm Kpackana
MOCTPOEHHUS MOKPHIBAIOIIETO JiepeBa. MeTpuka
rpada. [Tonsitue runeprpacda u rpaga Kénura u ux
MpUMEHeHUe A MoienrpoBaHus 00bexToB KII
CAITIP.




Pazgen 4. Dtan  KOHCTPYKTOPCKOIQ
npoexktupoBanus CAIIP — koMmoHOBKa MOJyjeH,
0J10K0B, y3110B OC.

Tema 4.1 IlocranoBka 3agayv, KpUTEPUH|
ONTUMAIBHOCTU. MaTemMaTHYeCKre MOJIETHU 3a1a4uy
komnoHoBku.  Kiaccupukauus  MeTonoB U
AITOPUTMOB KOMITOHOBKH.

Tema 4.2 @opmyMpoBaHUE 3a1a4H MOKPBITUS U
3a/1aud TUnu3anuu. Kputepun onTuManabHOCTH
[IPU PEIICHUH 3a]]a4i TUITU3aIUH.
MonenupoBanue 3a1auu pa3oueHus (pa3pe3anus).
AJTOpUTM KOMIIOHOBKH stueek CenoTrHa.
AJTOpPUTM pellIeHUs 3a]]a41 TUITH3AUN
bepmianckoro. Anroputm komnoHoBku Kopapeca.
Mertouka pa3zouenus rpada.

Paznmen 5. Drtam  KOHCTPYKTOPCKOTQ
IIPOEKTUPOBAHUSA CAIIP — pa3MeIeHNE
KOMITIOHEHTOB DC.

Tema 5.1 [locraHoBKa 3a1a4u pa3MeLICHUS.
Kputepun ontumansHoctu. Knaccuduxarnms
ITOPUTMOB pa3menieHus. Merton
MOCIIE0BATEIHHOIO Pa3MEIICHHUS MO CBSI3HOCTH.
MeTton 0OpaTHOTO pa3MeIneHus. AJITOPUTM
[Ipuma. Anroputm Kpackana. AIroput™ mapHbix
MEPECTAHOBOK. XapaKTEPUCTHUKA METOIOB
pa3MeIIeHHUs

Uroro B cemecTpe:

34

34

13

Cemectp 6

Pasnen 7. OcHOBBI aBTOMAaTH3allUH
TE€XHOJOTMYECKON MOJIrOTOBKU ITPOU3BO/ICTBA.
Tema 7.1 CALS-TexHONOrMM B YyHpaBICHUU
npoektamMu U rnpousBojcTBoM. Crangaptel [SO,
rpynna  cragaproB  STEP.  ACTIIII B
MHTETPUPOBAHHON MPOU3BOJACTBEHHON CHCTEME.
Hasnauenme, ¢ynkuun wu cocra  ACTIIIL
[Tpunuuns! nocrpoenuss ACTIIII.

Tema 7.2 Bunel obecnieuenuss ACTIII u

UX B3aUMOCBsI3b. TeXHUYECKHE CPENCTBA
ACTIIII: knaccugukanusi TEXHUYECKUX CPEJICTB,
cpezacTBa 00paboTKK HHPOPMALIMH, CPEICTBA
BU3YaJIM3alui UHQOPMAIINK, BHIYUCIUTEIbHbIE
CETH.




Pasnen 8. MogaenupoBanue neranew,
3aroTOBOK M TEXHOJIOTMYECKHUX IPOILIECCOB B
ACTIIIL.

Tema 8.1 Meroasl omucaHus OOBEKTOB H
MPOLECCOB. SA3bIKK ONMCAHUSA JIeTaJeu,
CcOOPOYHBIX €AMHHII, 3aroTOBOK u
TEXHOJOTUYECKUX MPOIECCOB. SI3BIKU OMMCaHUs
TEXHOJOTMYECKOI0 OCHAIICHHUSI.
Tema 8.2 CriocoObI UCIIOJIE30BAHUS
Mojiesie 00bEKTOB U IIPOIIECCOB MPH PEIICHUN
TexXHoJIornueckux 3agad. [Ipobnema opranuzanum
nHpopMannoHHo# cThIKOBKU Mex 1y CAIIP
TEXHOJOTHYECKHUX MPOIECCOB U KOHCTPYKTOPCKOM
CAIIP.

Pazgen 9. VYmpaBienue TeXHUUYECKUMHU
IIPOEKTAMH.
Tema 9.1 Ilpunuuner ynopasnenus — TIIIIL
Oyukuuu  ynpasienus TIIII:  mmanupoBanue,
OlepaTUBHOE YIIpaBJIEHHUE, KOHTPOJb IIpoliecca
TIIIT.
Tema 9.2 DnexTpoHHbIi apxuB. Cucrema
YIPaBIEHUS IPOEKTOM. ABTOMAaTH3aLUs
JNOKyMeHT00OopoTa. Opranuzanus BUPTyaabHbIX
pabouunx mect (InterNetrexHomorus).
Yupasnenue TIIII ¢ nomompsio PDM-cucrem.

Pazgen 10. AHamu3  KOHCTpPYKUUH,

yHUDUKAIUS JIeTaneu, HU3CIINH,
TEXHOJIOTMYECKHUX IMPOIIECCOB U OCHACTKH.

Tema 10.1 3amaun obecreucHus
TEXHOJIOTHYHOCTH. lLlenmn, OCHOBHEICE METOJbI
yHUDUKAITUT JeTaneu, N30SI,

TEXHOJOTHYECKHUX MPOIIECCOB U OCHACTKH.
Tewma 10.2 OtpaboTka uznenuii Ha
TEXHOJOTUYHOCTh. [ pynnupoBanue aeraiei.

Paznen 11. Meroasl aBTOMaTH3alUU
IIPOEKTUPOBAHMSI TEXHOJIOTMYECKUX IIPOLIECCOB.
Tema 11.1 [TpunIUTIBI aBTOMAaTHU3alMHA
IIPOEKTUPOBAHUS TEXHOJIIOTMUYECKUX IPOLECCOB
(TTI). OcCHOBHBIE  IOAXOOBI M METOMIBI
aBTOMAaTHU3alMM Tpoluecca npoexktuposanus TII.
IIpoekTpoBaHue MapIIPyTHOW TEXHOJIOTHH.
Tema 11.2 IlpoextupoBaHue OmNEpallMOHHON
TEXHOJIOTHH: BBHIOOpP 000pYyIOBaHMs, HA3HAYEHUE
TEXHOJIOTHYECKUX 0a3, OIpeleIeHue CTPYKTYpPbI
orepanuu.

Tema 11.3 IIpoexTupoBaHue Nepexo0B:
Ha3Ha4yeHHe MMPHUITYCKOB, BEIOOP HHCTPYMEHTA,
pacuet pexxumMoB pe3anus. OpopmiieHue
TEXHOJOTM4ecKuX KapT. O030p CyIIeCTBYIOIINX
CAIIP TexHOJOTHYECKHUX MPOLIECCOB.




Pasmen 12. Meronsl aBTOMAaTH3AIUI
MIPOCKTUPOBAHUS OCHACTKH.
Tema 12.1 OcHOBHBIE METOABI aBTOMATHU3AI[UHA
mpoiecca MIPOCKTUPOBAHUS CpeICTB
TEXHOJOTHYECKOro ocHamieHus. (Oco0eHHOCTH
ABTOMAaTHU3UPOBAHHOTO MIPOCKTUPOBAHUS
WHCTPYMEHTA, MPHUCIOCOOICHHUA, IITAMIIOB U
npecchopM.
Tema 12.2 Nnrerpanus CAIIP
TEXHOJIOTMYECKON OCHACTKH C ITOJCHCTEMaMHU
ACTIIII. O630p cymectBytomux CAIIP
TEXHOJIOTMYECKON OCHACTKH.

Paznen 13. PaspaGorka anropuTtMoB H
cnenuduKaluii TporpaMM aBTOMaTH3UPOBAHHOTO
MIPOCKTUPOBAHUSI.

Tema 13.1 Krnaccudukanus  aaropuTMOB.
ANTOPUTMBI  BBIOOpAa  peIIEHUH. AJTOPUTMBI
cuHTe3a pemeHui. Opranuzamnus 6a3 3HaAHUHA IS
XpaHEHUS AJITOPUTMOB.
Tema 13.2 Ilpumepsl cuctem
odopmIIeHHUs, XPAaHEHHUST 1 00pabOTKH
anroputMmoB. [lonsTue crnenudukanmuu
nporpammbl. OCHOBHBIE METO/bI CO3/IaHUS
cnenuduKalui nporpaMmm

Pazmen 14. Ouenka 3G ¢eKTUBHOCTH |
[acropTU3alysl aBTOMAaTU3UPOBAHHBIX CHUCTEM
IPOEKTUPOBAHHUS.

Tema 14.1 OcHOBHbIE II0Ka3aTeiu
3P PEKTUBHOCTH CHCTEM aBTOMATH3UPOBAHHOTO
IPOEKTHPOBaHUsA. MeToaMKa OLIEHKU KadyecTBa U

3¢ (HEeKTUBHOCTH (PYHKIIMOHUPOBAHUS
Tema 14.2 CAIIP. OueHka nOIHOTEI
aBTOMATH3AlMK PEIICHUs 3a]a4 IPOESKTUPOBAHMSL.
[Toka3zarenu kauecTBa aBTOMaTHU3UPOBAHHOM
cUCcTeMbl poekTupoBanus. [lokazaTenu
spdextuBHOCTH pyHKIIMOHUpOoBaHUs CAIIP Ha
MPEIIPUSTHH.

Hroro B cemecrpe:

34

17

21

HUroro

68

HpaKTqucxaﬂ HOATOTOBKAa  3aKJIHOYacTCA

0o0y4JalomuMHUCS  OMNpPENETeHHBIX  TPYIOBBIX
npodeCcCHOHATBHOMN 1S TeTbHOCTBIO.

yHKumi,

B

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHATHI MPUBECHO B TabauIe 4.

HCIMMOCPCACTBCHHOM
CBA3aHHBIX

BBITIOJTHEHUH
¢  Oynymei




Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep
paszznena

Hazsanwne u COACPpIKAHUE PA3a€IOB U TEM JICKIMOHHBIX 3aHATHH

5 cemectp

Tema 1.1. CymHocTs nporecca NpOEKTUPOBAHUS PaINO3JIEKTPOHHON anmnapaTypsl
(3C). OTansl IPOEKTUPOBAHUS, IPOEKTHBIE IPOLEAYPHI (CUHTE3 U AHAIU3).

Tema 1.2 Merogonorus cucremHoro noaxoxa B CAIIP. CucremHslli aHamu3
CJIOXKHBIX IIPOLIECCOB. DTalbl IPOEKTUPOBAHUS CIIOKHBIX CUCTEM.

Tema 1.3 Onucanne CAIIP OC, paznoBugnoctu CAIIP u ux Mecto cpeau Apyrux
aBTOMATU3HPOBAHHBIX cucTeM. CTPYKTypa KOHCTPYKTOPCKOIO dTana

Tema 2.1. Texnumueckue cpenactBa CAIIP m ux passutue. TpeboBanus K
TEXHUYECKOMY OOECHEeUeHHIO, THUIIBI CETEH, COCTaB TEXHUYECKOro OOecreueHus
CAIIP.

Tema 2.2 Boraucnurensubie cetu CAIIP. Tlepudepuiinoe obopynosanne CAIIP.
Metonuueckoe obecneuenue CAIIP, nHazHaueHwe u cocTtaB. Maremartuyeckoe
obecrieuenne CAIIP. JlunreBuctuueckoe obOecneuenne CAIIP. Ilporpammuoe
obecneuenue (I10) CAIIP. O6mee u npuxianxoe [10.

Tema 2.3 [IporpaMMbl KOHCTPYKTOpPCKOTO npoektupoBanus IC. Mupopmannonnoe
obecnieuenue (MO) CAIIP. Haznauenue, cymuocTh u coctaBHbie yactu 1O CAIIP.
YpoBHU mpeacTaBieHUs NaHHBIX. [IpoexkTupoBanue 06a3 MaHHBIX, Mojenu 0a3

JaHHBbIX.

Tema 3.1 Maremarnueckue MOAEIU U X XapaKTEPUCTHKU. AHAIU3 NEATEIBHOCTH
UHXEHepa MpOEeKTUPOBIIMKA. (OCHOBHBIE METOJIbI W CPEACTBA IOBBIIICHUS
IIPOU3BOIUTEIBHOCTH TPY/1a MHKEHEPOB MPOEKTUPOBILIUKOB.

Tema 3.2  HudopmanumoHHas  MoOJeNnb  IpoLecca  MPOCKTUPOBAHUSL.
brnounounepapxuueckuii nmoaxon k 3azaye mnpoexktupoBaHus OC. TpeOoBaHus K
MaTeMaTHYeCKUM MoJeNsIM M HuX kiaccuukanusa. DyHKUMOHAIbHBIE U
CTPYKTYPHBIE MOJEIIN.

Tema 3.3 Marematnueckue mozenu B CAIIP (Ha Mukpo-, Makpo-, MeTa ypOBHSIX).
OOu1re cBeieHUs 0 MaTeMaTHYECKUX MoJesax POA.

Obmas XapaKTepUCTHKA 3aJa4un aBTOMAaTHU3ALUU KOHCTPYKTOPCKOI'O
npoektupoBanus (KIT) DC.

Tema 3.4 MaremaTuueckue MOJEIM MOHTa)XHOKOMMYTAllMOHHOTO NPOCTPAHCTBA.
Matemaruueckoe MmoaenupoBaHue o0bekToB KII DC ¢ npumeHeHumem Tteopuu
MHOKecTB. Maremarudeckoe MonenupoBanue oobekToB KII OC ¢ nmpumeHeHunem
Teopun rpado. Tumbl rpados, crnocoObl 3anaHus rpadoB, OCHOBHBIE MOHSITHS.
CBoiicTBO CcBsSI3HOCTH Tpada.

Tema 3.5 Cnenmanensie rpadsr: Ditnepa u ['amunabToHa. Y CIOBHS CyIIECTBOBAHMS
siepoBoi Lenu. Teopema CyLIECTBOBaHMSI M OTCYTCTBMSI TaMUJIBTOHOBA IMKJIA.
’Kopnanosa kpuBas, teopema Kopaana. [lonsitue nepeBa, NOKpPHIBAIOIINE TEPEBBA.
Anroputm Kpackama mocTpoeHHsT TOKpBIBAIONIEro JaepeBa. Metpuka rpada.
[Tonsitue runeprpada u rpadpa Kénura u mx nmpuMeHeHHE IS MOJIEIMPOBAHUS
oowekroB KIT CAIIP.

Tema 4.1 IlocranoBka 3ala4yv, KPpUTCpUHU ONTUMAIIBbHOCTHU. MareMaTu4ecKre
MOACIM 3aJadud  KOMIIOHOBKH. Knaccmbmcauml METOAOB U  AJITOPUTMOB
KOMIIOHOBKHM.




Tema 4.2 ®@opmynupoBaHuE 3aJaud MOKPBITUS W 3ajaud tunusauuu. Kpurtepun
ONTUMAJIBHOCTU NPU PELIEHUH 33aJauu TUOM3aUuu. MopenupoBaHue 3anadu
pa3bueHus (paspeszanus). AJITOpUTM KOMITIOHOBKH stdeek CenmoThHa. ANTropuTM
peuieHus 3ajauu TuUnuzanuu bepmaackoro. AnroputMm komnoHoBkH Koppeca.
Meroauka pazouenus rpada.

Tema 5.1 [IlocranoBka 3amaun pasmenieHus. Kpurepunm ONTUMaIbHOCTH.
Knaccudpukanus  anropuTMoB — pasmemnieHus.  MeTon — MOCIENOBAaTEIbHOTO
pa3MelleHusl o0 CBSI3HOCTH. Meroa obpatHoro pasmerieHus. AnroputMm Ilpuma.
Anroputm Kpackana. AJiropuT™m napHbIX I€PECTAHOBOK. XapaKTEPUCTHKA METOOB
pa3MelIeHUs

Tema 6.1 OcHOBHBIE ATambl TPACCUPOBKHM, IIOCTAaHOBKA 3aJauyd U KpUTEPUU
ONTUMAJILHOCTH, KIaccu(UKaIHs alrOpUTMOB.

Tema 6.2 Metoapl aHanmu3a KOHGIUKTHBIX CUTYalluid TIPU TpaccupoBKke. BoaHOBOM
U JIy4eBOW anroputMbl TpaccupoBKku. KananbHblil anroputm. KomOuHupoBaHHBIE
QJIITOPUTMBIL.

Tema 6.3 Anroputmbl MOCTPOCHUS MHUHUMAIBHBIX MOKPBIBAIOIIUX JIEPEBHEB IS
3amaun TpaccupoBku (anroputmel [Ipuma um Kpackana nnst 3amaum TpacCUPOBKH).
OnTuMu3anus TpacCCUPOBKU MeTo10M petienus 3aaaun LlTeitnepa

6 cemecTp

Tema 7.1 CALS-TexHONOrMM B YNPABICHUU MPOCKTAMU U IPOU3BOJICTBOM.
Crangaptel ISO, rpynna cranpaproB STEP. ACTIIII B wuHTerpupoBaHHON
Mpou3BoJIcTBeHHOM cucteme. Haznauenue, pynkuuu u cocra ACTIIIL. ITpunnmmnst
noctpoenust ACTIIII.

Tema 7.2 Bunbr obecniedenuss ACTIIIT u ux B3auMocBs3b. TexHUUECKHE CpeCTBa
ACTIIIL: xmaccudukanmmss TEXHHMYECKHX  CPEACTB, CpeICcTBa  00pabOTKH

PIH(bOpMaI_II/II/I, CpeacTBa BU3yain3aluun I/IH(bopMaI_lI/II/I, BBIYUCIUTCIIBHBIC CCTH.

Tema 8.1 Meronpl onucanusi 0ObEKTOB U IMPOLIECCOB. SI3BIKM OMHCAaHMS AeTajeil,
COOPOYHBIX €IMHUII, 3aTOTOBOK M TEXHOJOTHYECKHX MPOLECCOB. SI3bIKM ONUCaHUs
TEXHOJIOTUYECKOT0 OCHALICHHUS.

Tema 8.2 CriocoOb! HCTIONB30BaHUS MOJIENEeH 0OOBEKTOB M MPOLIECCOB MPU PELICHUH
TeXHOJIOTH4YecKux 3amad. IlpoGrema opranuzanuu HMHGOOPMAILIMOHHOM CTBIKOBKU
Mexny CAIIP TexHonornueckux npoueccoB U KoHCTpykTopckoit CAITP.

Tema 9.1 Ilpunuunsr ynpasnenus TIIII. ®ynkumm  ynpasnenns  TIIII:
IJTAaHUPOBAaHUE, ONIEPATUBHOE YIIpaBIICHUE, KOHTPOoJIb nporecca TIIII.
Tema 9.2 DnextponHslil apxuB. CucTeMa yIpaBlieHUs TPOEKTOM. ABTOMATH3ALIMS
JIOKYMEHTO000pOoTa. Opranu3zanus BUPTYaJIbHBIX pabounx MeCT
(InterNetrexuonorus). Ynpasnenue TIIII ¢ momompio PDM-cucrem.

10

Tema 10.1 3amaunm obGecneueHHs] TEXHOJIOTMYHOCTU. llemM, OCHOBHBIE METOJIbI
yHU(UKanuu fetanei, n3aenui, TeXHOJIOTHYECKUX MTPOLECCOB M OCHACTKHU.
Tema 10.2 OtpaboTka nzaenuit Ha TEXHOJOTHYHOCTh. [ pynnupoBanue geTanei.

11

Tema 11.1 IlpuHOUOBI aBTOMATH3alUHA IPOEKTUPOBAHUS TEXHOJIOTMUYECKHUX
npoueccoB (TII). OcHoBHBIE MOAXOABI W METOJABI aBTOMATHU3AIMHM IIpolecca
npoektupoBanus TII. IIpoekTrpoBanne MapuIpyTHON TEXHOJIOTHU.

Tema 11.2 IlpoekTupoBaHue OIEpallMOHHONW TEXHOJOTHHU: BbIOOp 000pyIOBaHMS,
Ha3HAUYEHUE TEXHOJIOTHYECKUX 0a3, onpe/esieHHe CTPYKTYPBbI ONepaIium.

Tema 11.3 IlpoekTupoBaHUE TIEPEXOJOB: Ha3HAYEHHE NPUITYCKOB, BBIOOD




WHCTPYMEHTa, pacdeT peKuMOB pezanus. OdopmiieHue TEXHOIOTUYECKUX KaprT.
0630p cymectByromux CAITP TeXHOTOrHYECKHUX MPOIIECCOB.

12

Tema 12.1 OcHOBHBIE METO/IbI aBTOMATU3ALIMU NIPOLIECCA TPOEKTUPOBAHUS CPELICTB
TEXHOJIOTHYECKOI0 OCHAIIICHHUS. OcoOeHHoCTH ABTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHMS MHCTPYMEHTA, PUCIIOCOOICHUH, IITAMIIOB U IIpecchopM.

Tema 12.2 Hurerpauust CAIIP TexHOJIOrMYeCKOM OCHACTKU C TMOJACUCTEMaMH
ACTIIIL. O630p cymectBytonux CAIIP TeXHOIOrM4eCKOW OCHACTKH.

13

Tema 13.1 Krnaccudukanuss anroputMoB. ANTOPUTMBI BbIOOpa pELICHUH.
Anroputmbl cuHTe3a pemeHuid. Opranumzauust 0a3 3HaHMKA U1 XpaHEHUS
QJITOPUTMOB.

Tema 13.2 Ilpumepsr cucreM odopmileHUs, XpaHeHHUS U 00pabOTKU aIrOPUTMOB.
[lonstne  crnenudukauuu  nporpaMmbl.  OCHOBHBIE  METOJbI  CO3JAHMS
cnenuduKanuii mporpamMmm

14

Tema 14.1 OcHoBHBIE NOKa3aTenu 3(PPEKTUBHOCTH CUCTEM aBTOMATH3UPOBAHHOTO
NPOSKTHUPOBaHMsA.  MeToauKa  OLEHKM  KadectBa HU 3P (PEKTUBHOCTH
(GYHKIIMOHUPOBAHUS

Tema 14.2 CAIIP. Ouenka TMOJHOTH aBTOMAaTH3allMM PEIICHHS  3a7ad
npoektupoBanus. I[lokazarenn  kauecTBa  aBTOMAaTHU3UPOBAHHOM  CHCTEMBI
npoektupoBanus. [lokazatenu s¢dexTuBHOCTH QyHKUIHoHMpoBaHus CAIIP Ha
IPEIIPUATHH.

4.3.

[TpakTrueckue (CEMHUHAPCKUE) 3aHATHUS

Tembl IpakKTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb [IPUBEACHBI B TAOIHIIE .

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYLOEMKOCTb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUECKUX | TpPydOEMKOCTb, |IPAKTHYECKOH |pa3zena
n/m 3aHATUN 3aHATUN (gac) MIOATOTOBKH, | AUCIUI

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4,

JlaGopaTopHblie 3aHITHS

Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBEJCHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne HaunmenoBanue nabopatopHbix paboT TpyHoeMKOCTS, | MPAKTHUCCKOH | pasjena
/1 (gac) MOATOTOBKU, | JUCLIHMII
(gac) JIMHBI
Cemectp 5
1 | Maremarudeckoe MO/JICITUPOBAHHE 2C 6 0.5 3
MeTOJI0OM rpadoB.
2 | P-CAD: co3manne OHOIMOTEKN 3JIEMEHTOB. 8 0.5 4
3 | P-CAD: pa3memenue  9JIeMEHTOB  Ha 10 0.5 5
MEYaTHOM IIIATE.
4 | P-CAD: BBIIOJHEHUE TPACCHPOBKH. 10 0.5 6




Cemectp 6

1 | [Tonyuenue wyeptexka pgetaym mo ee 3D 5 0.5 8
MOJICTTH
2 | Pa3zpaborka nHbopmarmonnon moaenu TI1 6 0.5 11
3 | [oaroroBka 3a/laHue Ha 6 0.5 12
aBTOMATH3HPOBAHHOE MIPOEKTUPOBAHHE
pa3IeUTEIHHOIO MITAMIIA
Bcero 51 3,5

4.5. BbINIOTHEHUE KyPCOBOTO MPOEKTa/ KypCOBOM pabOTHI
VY4eOHBIM [JITAHOM HE IPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4arouIXcs
Buiel camocTosiTennbHOM paboThI U €€ TPYJI0EMKOCTh ITPUBEICHBI B TaOIHUIIE 7.

Tabmmua 7 — Buasl caMoCTOsITeNIbHOW PadOTHI M €€ TPYIOEMKOCTb

. Bcero
Bua camocrositensHOM paboThI qac ’ Cemectp 5, uac Cemectp 6, yac
1 2 3 4
H3ydeHue TeopeTHIecKoro MmaTepuania 5 10

nucuuriniel (TO)

Kypcoroe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka Kk TEKyIIEMy KOHTPOJIIO 3

ycnesaemoctu (TKY) 16

Jomamnee 3amganue (13)

KonTponbubie pabotsl 3a0uHuKOB (KP3)

IToaroroBka K mMpoMeXyTOYHOU
5 5
atrectrauuu (ITA)

Bcero: 34 13 21

5. [lepedyens yueOHO-METOIUYECKOTO 0OECTICUSHUSI
JUIS CAMOCTOSITENIbHON PabOoThl 00yUarOIIUXCsl [0 JUCHUILIMHE (MOJIYJIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromMXCsl yKa3aHbl B
I.11. pa3aenoB 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJICKTPOHHBIX YUeOHBIX M3/IaHUI MpUBEIeH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb NevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

Kommuectso
AK3EMILISIPOB B
Ugll_ngg)/ec bubnuorpapuyeckas ccpuika 6142];;(;::@
ANEKTPOHHBIX
HK3EMILISIPOB)
bubauomexa I'VAII Henpnobpenko b.H. Manuka A.C.
ABTOMaTH3a1Us KOHCTpyHpoBaHus POA
bubnuomexa I'VAII ABTOMaTH3a1Ms KOHCTpyHpoBaHus POA:




Y4eOHHK 17151 BYy30B
b.H./lenpnobpenko, A.C.Manuka.

ABtop: B® Anekcees - 2020 — [IpuHiumns!
KOHCTPYHUPOBAHHS U aBTOMATH3AIHU
npoektupoBanus POV : yueb. mocobue / B.D.
AnexceeB. — Munck : BI'VUP,. 2003. — 197

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»

Ilepeuenn AJIEKTPOHHBIX 00pa3zoBaTEeIbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEeKOMMYHUKALIMOHHONW ceTu «VHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtu «HTepHEeT»

URL anpec HaumenoBanue

https://pro.guap.ru/ DJIeMeHTHI 2EKTPOHHOIO Kypca 110 AUCHUILTHHE! pazMeleHsl BHYTpU
OUOC I'VAII «MuTerpupoBanHasl cpefa 00ydeHHs»

8. Ilepeuenr HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOrO OOECHEUCHHS, MCHOJIB3YEMOI0 IpPHU OCYHIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEeMOro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOTO 00€CTICUCHHS

Ne i/ HanmeHnoBaHue

1 Dnexmponnas ungopmayuonno-oopazosamenvras cpeoa I'VAII « Mumeepuposanuast
cpeoa obyuenusy (https://pro.guap.ru/) paspabomana compyonuxamu I'VAII (esedena
6 axcnyamayuto npuxazom I'VAIT om 06.06.2017 Ne 05-215/17), nepeuenv mooyneti u
ux pyHKkyuoHanbHoe HasHauerue usnodxceHsvl no cevlike https://quap.ru/it/system/iso

2 OguyuanvHulii catim oopazosamenvhotl opeanuzayuu 6 cemu « Mnmeprnemy
(https://quap.rul), paspabomarn compyonuxamu I'VAII (6seden 6 sxcniyamayuro
Tpuxazom I'VAIT om 23.03.2023 Ne 05-145/23)

3 LibreOffice 5 (Jluyensus LGPLV3)
4 Microsoft Office 2019 (0ocosop I'VAII, ungpopmayus o nuyensuu npedcmasiena no
cewunke https://guap.ru/it/system/iso/po)
5 MozillaFirefox(ruyensuu GPL/LGPL/MPL)
8.2. Ilepeuenb HHPOPMAIIMOHHO-CIPABOYHBIX CHCTEM,UCTIONIb3YEMBIX pu

OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca Mo JUCIUILTHHE
[lepeuenbr UCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabnuie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

‘ Ne /1t ‘ Haunmenosanue

1 Pa3pa60Tqm< MOXET NEPECUUCITINTh KOHKPETHBIC 3JICMEHTBI JJICKTPOHHOT'O KypcCa, HAIPUMEP: 3aaHuA JJId
IMMOATOTOBKH K 3aHATUAM, METOANYCCKUEC PEKOMEHIAAINN JIJI CaMOCTOSITEIbHOM IIOATrOTOBKH, y‘I€6HO-MeTO}II/I‘I€CKI/Ie
MaT€puajbl 10 TEMaMm, MyJ'lBTHMe)IHﬁHBIe MPE3CHTAINU 10 TEMaM, U3BJIICYCHUA U3 HOPMATUBHO-IIPABOBBIX aKTOB U
T.II.


https://pro.guap.ru/
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po

1 Dnexmponnwiil kamanoe 6ubruomexu I'VAII ¢ docmynom k 6aze noiHOmeKcmosulx
uzoanuu (https://lib.quap.ru.), oocmyn uepes auunvlii Kabunem ywumamens

oubnuomexu I'VAIT

2 Hayunas snexkmponnas 6bubruomexa «eLIBRARY» (https://elibrary.ru/), oocmyn uepes
JuyHbL Kabunem yumamens ouonuomexu I'VAII, a makoice no |\P -aopecam I'VAII

3 OBC «/lanvy (https://e.lanbook.com/), oocmyn uepes nuunviii kabunem uumamerns
oubnuomexu I'VAIIL, a maxoice no |P -aopecam I'VAII

4 OFC Koncopyuyma aspoxocmuueckux 8y306 Poccuu (http://elsau.ru/ suai), docmyn no
IP-aopecam I'VAII

5 OFC Znanium (https://znanium.ru/), oocmyn uepes nuunwiii kaburnem yumamens
oubnuomexu I'VAIL, a maxoice no |P -aopecam I'VAII

6 obpaszosamenvas niam@popma «FOpaimy (https://urait.ru/), docmyn uepes auunotii

kabunem uumamens oubauomexu I'VAII, a maxoce no |P -aopecam I'VAII

7 Hayunas snexkmponnas bubruomexa «KubepJlenunxay (https://cyberleninka.ru/),

CB80000HBIL OOCMYN

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW M  OCYIIECTBIICHUS
00pa30oBaTeNLHOTO MpoIiecca M0 AUCIHUILINHE, IPeCTaBieH B Tabuiel 2.

Tabmmua 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmenoBanue coctaBHOM 4acTu Howmep aynuropun

/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )
1 | MynpTumenuiiHas JeKIUOHHAs ay IUTOPUS 14-061" (yn. bonbumas
Mopckasi, 1.67, uT. A)
2 | Kiacc uist TpymmmoBBIX TUCKYCCHI 51-06-03 (yn. bBonpmas
Mopckasi, 1.67, uT. A)

3 | Ilomemenue i caMOCTOATENBHOM paboThI 00yYaIOIIMXCS - 22-19 (yn. bonbas
Uwuranpabiii 3a51 6ubmmorexku I'Y All: ciennanu3upoBanHas Mopckas, 1.67, muT. A)

Me0enb; epcoOHANbHBIE KOMIBbIOTEpPHI — 10 mIT.,

o0ecrieyeH JOCTYH B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
obpazoBatenbHyto cpeny I'YAII no nokansHoH
BBIYMCIIUTENILHON ceTH U Touke noctymna WiFi, a Takxke k
ANEKTPOHHO-OMOIMOTEYHBIM crcTeMaM, pedepaTUBHOM Oaze
JaHHbIX Scopus; konupoBaibHbIi annapar Kyocera KM2035.

10. OueHo4HBIE CpeICTBA JUISI POBEICHUS TPOMEKYTOUHOM aTTECTAINH
10.1. CocTaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHOW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEICTB JIJIsl MPOBEACHHSI IPOMEKYTOYHON aTTeCcTalluu

Bua npomMeXyTOYHOM aTrTecTaluu [TepedeHb OIIEHOYHBIX CPEJICTB

Cnucok BOMPOCOB K AK3aMEHY;
DK3aMeHAIMOHHbBIC OUJICTHI™;
3ajgaun;

TecThl.

DK3aMeH

[Iprmeganue: *3K3aMeHaIMOHHBIE OUIIETH (HYOPMHUPYIOTCS HAa OCHOBE BOIIPOCOB U 3a/1a4 Tabymis! 15.



https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://urait.ru/
https://urait.ru/
https://cyberleninka.ru/

10.2. B kauecTBe KpUTEpHUEB OICHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00y4aloUMMHCs MPUMEHseTCsT 5S-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas puBejeHa B Tabuune 14. B TeueHune cemecTpa MOXKET UCIOIb30BaThCA
100-0annpHast ~ mKajma ~ MOJAYJIBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUSI KOTOPOM, YCTAaHOBJIEHbl COOTBETCTBYIOIIUM JIOKQJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS ¢(HOPMHUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHIUN

XapakTepucTrka c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0ayuipHad IIKaIa PaKIep (bop

OOyuarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOWJI IIPOTPAMMHBIA MaTepra;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €r0 U3J1araeT;

— ONHUPasICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
«OTJIIAYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYYHBIC MOJIOXKEHHUS C MPaKTUYECKOU
«3a4TEHO» JeATEIbHOCTHIO HAIIPaBJICHUS;

— yMesi0 00OCHOBBIBAET M apTyMEHTUPYET BBIJIBUTAEMbIC UM HJICH,

— JIeJaeT BBIBOJIBI M 0000IIEHMS;

— CBOOOJTHO BJIQ/IEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATUM.

— npaBmIbHO BeIMOJHUI 0T 90% 10 100% TecTOBBIX 3afaHui .

OO0yyarommiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepuai, rPaMOTHO H 1O CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

«XOPOILIO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JCSATEIBHOCTHIO
«3a4TEHO» HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 00O0OIIIEHHS;

— BJIaJICCT CHCTEMOM CIIeHaIM3UPOBAHHbIX TOHITHH.

— npaBWIIBHO BBIMOIHWI OT 70% 10 89% TecTOBBIX 3aaHui .

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
IO CYWIECTBY M3JaraeT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU

JUTEpaTyphl,
— JIOITyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOYHOCTH;
«yIOBJIETBOPUTENILHO» | — UCIIBITBIBAET 3aTPy/HEHUS B IMPAKTUYECKOM HPUMEHEHUU 3HAHUM
«3AYTEHO» HaIpaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYIUPOBAHUHU BHIBOJIOB M 0000IIIEHUH;

— YaCTUYHO BJIAJICET CUCTEMOM CIEIIMATU3UPOBAHHBIX MOHATUH.
— MPaBWIbHO BBIMOJIHWI OT 51% 110 69% TecTOBBIX 3aaHui .

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
MaTepuana,
— JIOTyCKAaeT  CYIIeCTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
«HEY/IOBJIETBOPUTEIILHO» | PACCMOTPEHUHM MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;
«HE 3a4TEHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;
— HEe MOKET apryMEHTUPOBATh HAy4HBIE TTOTOKECHHS;
— He (pOopMyIHpPYET BHIBOJOB U 000OLICHHIA.
— IIPaBUJIGHO BBINOIHUI MeHee 51% TeCTOBHIX 3aJaHUH .

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTePHAITBI.
Bompocs (3amaun) asis 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/mt Ilepeuenp BonpocoB (3a7au) i SK3aMeHa A
MHAMKATOpa
1. CymHocTh npoiiecca mpoeKTHupoBaHus. MaTemaTuueckue YK-2.3.3

MOJCIIM MOHTAXXHO-KOMMYTAIIMOHHOI'O IIPOCTPAHCTBA.

2. OcHoBHbI€ 3Tarbl npoekTHpoBanusi. Tumel rpados, cnocodsr | YK-2.V.3




3aaHUsA rpa(bOB, OCHOBHBIC ITOHATHA.

3. MapmipyT npoektupoBanusi. CBOHCTBO CBA3HOCTH rpada. YK-2.B.3
4. DTansl NPOSKTUPOBAHUS C TIO3ULIUI TEXHOJIOTUN 00pabOTKH [IK-1.V.1
nHopmanuu. Crienasibabie Tpadbl: Ditnepa, ['ammibToHa,

Kopnana, Kpackana, Kenunra.

5. [Topsiok 1 mociie10BaTeIbHOCTD peaanu3alliy 3TaroB I[IK-5.B.1
npoekTupoBanus. Merpuka rpada. [lonsrue runeprpada.

6. ®dopMebl TipeicTaBIeHus THPOPMAIIMKA Ha dTarax I1K-6.V.1
npoekTupoBanus. IlocTaHoBKa 3a1a4H, KPUTCPHH
ONTUMAJIBHOCTH.

7. TpeboBanusi, mpenbsBiIsieMble K TEXHUUECKOMY obecrieuenuto. | [IK-6.B.1
Knaccudukanus MeTo10B ¥ aITOPUTMOB KOMIIOHOBKH.

8. Tunsl cereit Texuuyeckoro odecrneuenus: CAIIP. [1K-8.3.1
@opmMysMpoBaHHE 331a4U OKPBITHS U 337a4l TUITU3AINH

9. Crpyxkrypa Texuunueckoro ooecrnieuenuss CAIIP mns kpynaeix | [1IK-8.V.1
opranu3zanuii. [locranoBka 3agauu, KpUTEPUH ONTUMATBHOCTH
IIPU PELICHUH 33124 TUIU3ALHH.

10. DTanoHHas MOJIEb B3aUMOCBSI3U OTKPBITHIX CUCTEM. [IK-8.B.1
MopenupoBaHue 3a/1a4u pa3oueHus (pa3pe3anus).

11. PaGouas cranmums B cocraBe obopynoBanus CAIIP. YK-2.3.3
Meroauka pazouenus rpada.

12. Pesxxumebr pabotel Texandecknx cpeactB CAIIP. [Tocranoska | YK-2.V.3
3aJ]auu pa3MelIeHusl.

13. Pa3paborka texaudeckoro ooecrnieuenust CAIIP. YK-2.B.3
Knaccugukaius anropuTMoB pa3MelieHuUs.

14. Matemaruueckoe obecieuenue CAIIP. Meton [K-1.V.1
110CJIe/IOBATEIbHOTO pa3MEIEHHs 110 CBSI3HOCTH.

15. JIunrBuctuyeckoe obecrieuenue CAIIP. Anroputm [Ipuma. [IK-5.B.1
AnroputMm Kpackaia

16. ITporpammuoe obecnieuenne CAIIP. Anroputm nmapHbIx [IK-6.Y.1
MIEpPECTaHOBOK.

17. MaremaTnueckne MOJIENH U UX XapaKTepucTUKU. OCHOBHBIE [1IK-6.B.1
ATaIbl TPACCUPOBKH, IIOCTAHOBKA 33/1a9H U KPUTEPHUU
ONTUMAJILHOCTH, KJIAaCCU()UKALIUS aJITOPUTMOB.

18. AHanus 1eqaTeabHOCTH HHXKeHepa npoekTuposiyka. Meronsr | [1K-8.3.1
aHaJIN3a KOH(IMKTHBIX CUTYallMi IPU TPACCUPOBKE.

19. biiouHO-MepapXxnueckuii MOAX01 K 3a1a4€ MPOCKTUPOBAHUS [IK-8.V.1
3C. BonHOBOI U Ty4eBOil alNropuT™M TPaCCUPOBKU
COCIMHEHUM.

20. OO01Me CBEAEHUS 0 MATEMATHYECKUX MOIEIX POA. TIK-8.B.1
KaHaJibHBIN aIrOpUTM TPACCHPOBKH.

21. OO11ast xapakTepuCcTHKa 3a/1aui aBTOMaTH3aluU YK-2.3.3
KOHCTPYKTOPCKOTO MPOEKTUPOBaHMsI. ONTHMHU3AIUS
TPACCUPOBKU MeTO/I0M pemieHus 3anaun HlTeiinepa

22. Cranpgaprtel ISO, rpynna crannapros STEP YK-2.¥.3

23. ACTIIII B uHTErpupOBaHHOM MPOU3BOICTBEHHOM cUcTEME YK-2.B.3

24. Texnnueckue cpeacrsa ACTIIIT M[K-1.V.1

25. MeTto/1b1 onMcaHusi 0ObEKTOB U IPOIIECCOB. [IK-5.B.1

26. CriocoObI UCTONIB30BaHUS MOJIEeIe 0OBEKTOB U IPOIIECCOB [IK-6.VY.1
MIPH PEIICHUN TEXHOJIOTHUYESCKHX 33134

217. [Tpunumns! ynpasnenus TIIIT I1K-6.B.1




28. @ynkuuu ynpasiaenus: TIIIIT IIK-8.3.1
29. DNIEKTPOHHBIN apXUB I1K-8.V.1
30. Cucrema yrpaBJieHHs IPOSKTOM ITK-8.B.1
31. ABTOMaTH3aIMs JOKYMEHTOO00pOTa VYK-2.33
32. Opranu3anys BUPTYaJbHBIX pPa00YHX MECT YK-2.V.3
33. Ynupasnenue TIIII ¢ nomomnisto PDM-cuctem YK-2.B.3
34. 3agaun o0ecredeHus TEXHOJIOTMYHOCTH [IK-1.V.1
35. [lenn, OCHOBHBIE METO/IBI YHU(DHUKAIINH JIeTalIeH, H3CITUH, IIK-5.B.1
TEXHOJOTHYECKHX IIPOIIECCOB U OCHACTKU
36. OTtpaboTka u3Aenuil Ha TEXHOJIOTHYHOCTh IMK-6.V.1
37. I'pynmnupoBanue aetaiei I1K-6.B.1
38. [IpuHIMIIBI aBTOMATU3ALUN TPOEKTUPOBAHUS [IK-8.3.1
TEXHOJIOTHYECKHUX MPOLIECCOB
39. OcHOBHBIE MOJIXO0/IBI M METO/IbI ABTOMATH3ALIUU TIpoliecca [IK-8.VY.1
npoektupoBanus TII
40. [IpoekTupoBaHue MapiIpyTHON TEXHOJIOTHUU I1K-8.B.1
41. [IpoekTupoBaHue onepaluOHHON TEXHOJIOTHH YK-2.3.3
42. TexHOIOornYeCcKne KapThl YK-2.V.3
43. MeTo/1pl aBTOMATH3AIMS] IPOEKTUPOBAHUSL OCHACTKH YK-2.B.3
44, Knaccudukanus anropuTMoB aBTOMaTH3UPOBAHHOTO [IK-1.¥.1
MIPOSKTHUPOBAHHUSI
45. OcHoBHbIe nOKa3aTenu 3PHEKTUBHOCTH CUCTEM IIK-5.B.1
ABTOMATHU3MPOBAHHOTO MPOCKTHPOBAHUS
46. CALS-texHonoruu [1K-6.Y.1
47, [IpoekTHpoBaHUE NEPEXOI0B I1K-6.B.1
Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3amayu) myist 3adeta / nudd. 3auera HHIKATOPA

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

IlepedyeHpb TeM AJIs BBIOJIHEHUS KypCOBOTO MPOEKTa/ KypcOBOW pabOThl Mpe/CTaBlIeHbI
B Tabmuue 17.
Tabmuua 17 — IlepeueHb TeM /sl BBIIOJIHEHUS KYPCOBOI'O MPOEKTa / KypcoBOil paboThI

Ne /1t

paboThI

[TpumepHBIii IepedeHs TeM JJIsI BHITTOJIHEHHS KYPCOBOTO MPOEKTa/ KYpCOBOM

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bomnpocel s mpoBeneHHsT MOPOMEXKYTOYHOM aTTecTallii B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOITPOCOB IS TECTOB

. Kon
Ne n/m [IpuMepHBIii IepedeHs BOIIPOCOB ISl TECTOB
WHAWKATOpa
1. | IlpounraiiTe 3aaHNe U BBIOEPUTE 0OUH NPABUNILHYIL OMEEm YK-2.3.3

I[aﬁTe ONpCACIICHUC «MATCMATHYCCKOI'O MOJACIIMPOBAHUA

A) Marematrnyeckoe MOJAETUPOBAaHNE TIO3BOJISET OLIEHUTh TapaMeTpPhI
o0BeKTa




B) MaremaTtnueckoe MOJIETUPOBAHUE MO3BOJISIET BBIACTUTH AJIs
HCCe0BaHMs HanboJiee BaKHbIE CBOMCTBA 00BEKTA, aOCTparupysch ot
HECYIIECTBEHHBIX €T0 XapaKTCPUCTHK

C) Maremaruieckoe MOJICITHPOBAHUE TTO3BOJISICT BBIACTUTh OCHOBHBIC
CBOMCTBa 00BEKTA

HquHTaﬁTe 3aJaHHuC U BI)I6epI/ITe OOUH WU HECKONbKO IMpaBUJIbHBIX
OTBCTOB.

Yro HCO6XOI[I/IMO JJIA BBIITIOJIHCHUS MaTEMATUYCCKOT'O MOI[eJII/IpOBaHI/IH?
A) BBIAECTHUTD I UCCIIEIOBaHMS HanboJiee BayKHbIE CBOMCTBA 00BEKTA

B) abcTparupysich OT HECYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa
C) mompobparh MaTeMaTHUECKUH anmapar JJisi pacueToB

YK-2.3.3

[IpounTaiite 3a1aHe U BBIOEPUTE 0OUH NPABUTILHBLL OMEeN
Haiite onpenencare CAM (Computer-Aided Manufacturing) — sto?

A) cucreMa TeXHUYECKOU MOATOTOBKH MPOU3BOJICTBA, MPEAHA3HAUCHHAS
JUTSL U3TOTOBIICHUS CIIOKHOTPO(UIIBHBIX AETANEH M COKPALICHUS KA
WX MPOU3BOJICTBA

B) xommbroTepHOe obecnieueHue, NpeaHa3sHauYeHHOE ISl PEIICHUS
KOHCTPYKTOPCKHX 3aJa4 U 0popMIIeHUSI KOHCTPYKTOPCKOMH
JOKYMEHTalluu

C) xomnbIOTEpHOE OOECTIeueHne, MpeAHa3HAYeHHOE JIJIsI HHKEHEPHBIX
pacueroB

IT1K-8.3.1

[IpounTaiite 3a1aHue ¥ BEIOEPUTE OOUH UU HECKOILKO TTPABUIIBHBIX
OTBETOB.

Kakue 13 nepeuncieHHbIX HHCTPYMEHTOB OOBIYHO PUMEHSIOTCS IS
KOMITBIOTEPHOTO MOJICIIMPOBAHUS YIEKTPOHHBIX CPEICTB?

A) CAD-mporpaMmsl

B) CAIIP-cucremsl

C) Cucremsl ynpasienus npoekramu (PMS)

D) [Iporpammsl 115t 00pabOTKH TEKCTOB

IIK-8.3.1

[Ipounraiite 3a1aHKe U paCIOIOKUTE BAPUAHTHI OTBETA B PABWIIBHON
[IOCJIEI0BATEILHOCTH.

Pacnonoxxute 3Tansl MaTeMaTHIECKOTO MOZICIIMPOBAHUS B HpaBHHBHOﬁ
OCICI0OBATCIBHOCTH

A) onpeneneHue HauboJee BaXXHBIX CBOMCTB 00BEKTA
B) BBIOOp 00BEKTA JIIsI MOJIETUPOBAHUS

C) mocTpoeHrne MaTeMaTu4eCKOU MOIEIIH

D) mpou3sBeieHHE PacyeToB

VK-2.V.3

[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.
K kax 101l mo3uiuu B 1€BOM CTOJIO1IE TOJOEPUTE COOTBETCTBYIOIIYIO
TTO3UIINIO B TIPABOM CTOJIOIIE.

VYcTanoBUTE COOTBETCTBIE MCKIOY )IefICTBHﬂMI/I 1 UX TUIIaMU:

A) MaremaTH4eckoe 1) onpenenenue Hanbdoee
MO/JIEIUPOBaHHE Ba)KHBIX CBOWCTB 00BEKTa

I[K-1.Y.1




B) anropurmudeckoro 2) MpoBeICHNE PacyeTOB
MOJICIIUPOBAHHSI
C) onpejienicHrE TapaMeTPOB 3) moCTpOEHUE ANTOPUTMA

[Ipounraiite 3a1aHKe U pacIOIOKUTE BAPUAHThI OTBETA B IPABUIILHON
[IOCJIEI0BATEIbHOCTH.

Pacnonoskure stansl npoektupoBanus miatel B CAIIP:

A) TpaccupoBKa COEIMHUTEIbHBIX JIMHUHI Ha I1J1aTe

B) Bb160p MOHTa)XHOTO IPOCTPAHCTBA

C) Pa3meriieHne 371eKTPOHHBIX KOMIIOHEHT Ha MOHTa)KHOM
MIPOCTPAHCTBE

D) Ionkmroyenre OUOINOTEK SIEKTPOHHBIX KOMIIOHEHTOB

[K-6.V.1

[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHUE. K Ka) 011 NO3ULIMU B
JIEBOM CTOJIOIE MOAOEpUTE COOTBETCTBYIONIYIO MMO3ULIMIO B IPABOM
cronore.

YcTaHOBHUTE COOTBETCTBUE MEKIY JCHCTBUSAMH U UX TUIIAMU:

A) TpaccupoBka 1) onpeneneHue cBsI3U AJIEMEHTOB Ha IJIaTe
B) Montax  2) BbIOOp 2JIEKTPOHHBIX KOMIIOHEHT

C) AHamu3z  3) pa3MenieHue 2IEeMEHTOB Ha IIaTe

IK-8.V.1

[IpounTaiite 3a1aHKe U paCIOJIOKUTE BAPUAHThI OTBETA B IIPABUIILHON
[IOCJIEI0BATEIbHOCTH.

Pacrnionoxxute 3Tansl pa3pa60TKH CXEMOTCXHHUYCCKUX peHleHI/Iﬁi

A) Bp160p aieMeHTHOM 0a3bl

B) Onpenenenne TpeOyeMbIX XapaKTEPUCTHK U3IEIHS
C) Pa3memieHue 2JIeMEHTOB Ha TUTaTe

D) Onpenenenue GyHKIIMOHATBHOTO MTPEIHA3SHAYCHUS

VK-2.V.3

10.

[TpounTaiite TEKCT U ycTaHOBUTE cOOTBeTCcTBUE. K KaXka0l mo3uiuy B
JIEBOM CTOJIOIE MOAOEPUTE COOTBETCTBYIONIYIO ITO3ULIMIO B IPABOM
cronoue.

VYcraHOBUTE COOTBETCTBUE MEXKAY AECHCTBUSIMHU U UX TUIIAMHU

A) Bri6op anemenTHOIM 0a3bl 1) 3a1anie HOMUHAIOB JIEMEHTHOU 0a3bl
B) onpenenenue B3aMMOCBSI3U AJIEMEHTOB  2) ONpe/ieTieHHe
MECTOIIOJIOKEHHUE FIIEMEHTOB

C) Ananux TUIIOpa3MEpPHBIX XapaKTEPUCTUK 3) TpaccupoBka

IIK-1.Y.1

11.

[IpounTaiite 3a1aHMe U PaCIIOIOKUTE BAPUAHTHI OTBETA B IPABWIIBHON
[IOCJIEI0BATEILHOCTH.

Pacrnionoxxurte »Tamnbl HOCTPOSHUSI MAaTEMAaTUYECKON MOAETH
noTpebIIsIeMOi MOIITHOCTH

A) Onpeznenenue napaMeTpoB MOAETU

B) CocraBnenne MaTeMaTHUECKON MOJENH

C) TectupoBaHue Moenu

D) KoppekTupoBKka MOI€SIM HA OCHOBE TECTOB

[IK-6.Y.1

12.

[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.
K kax10il mo3uiuu B 1€BOM CTOJI01IE OA0EpUTE COOTBETCTBYIOLIYIO
TTO3MIIMIO B TTPABOM CTOJIOIIE.

[IK-8.¥.1




VY CTaHOBUTE COOTBETCTBUE MEXKY JCHCTBUAMU M UX TUIIAMM:

A) boictponeiictBue 1) TexHonorus npou3BoICTBa

B) Brigensemas MomHOCTh  2) Macco-rabapuTHbIE XapaKTEPUCTUKU
C) PaccenBanne MoutHOCTH 3) mMOTpeOIsieMblil TOK M HAIPSKCHHE

13. | IlpounTaiiTe 3a7aHne U JaTe CBOM pa3BEPHYTHIN BapHAHT OTBETA. YK-2.B.3

JlaiiTe HanboJIee TOJIHOE OMPE/IEIICHUE TIOHSITHS «aJrOPUTMUYECKAs
MOJIEIIbY

14. | IIpounTaiite 3ajaHue U JaiiTe CBOM pa3BEpHYTHI BapUaHT OTBETA. HK-5.B.1

Jlaiite onpeneneHne «KKOHCTPYKTOPCKOW IOKYMEHTALIUM.

15. | [IpounTaiite 3ajaHue U JaliTe CBOM pa3BEPHYThI BapHaHT OTBETA. I1IK-6.B.1

JaiiTe onpeneneHre TpacCUpPOBKH IT€YaTHBIX I1JIaT.

16. | IIpounTaiiTe 3anaHue 1 JaiiTe CBOI pa3BEpHYTHII BApHAHT OTBETA. HK-8.B.1

Onumure onpeaeneHue NOTpeOIsieMO MOIHOCTH.

17. | IIpounTaiite TEKCT U ycTaHOBUTE COOTBETCTBUE. K Kaxk10# mo3uuuu B VK-2.B.3
JIEBOM CTOJIOIE MO0EPUTE COOTBETCTBYIONIYIO ITO3UIIMIO B IPABOM
croore.

A) weprex geranu 1) ompenensier MaccorabapuTHBIC pa3Mephl

B) cOopouHbIii yepTex 2) ompenenseT MpoIecc YIaKOBKU

C) ynmakoBOYHBIH YepTeK  3) ompeelnseT Nporecc COOPKH U3AeHs

18. | [IpouwnTaiite 3ajaHue U JaiiTe CBOM pa3BEpPHYTHI BapHAHT OTBETA. 1IK-5.B.1

JlaiiTe onpeneneHne TEXHUUECKOW JOKYMEHTALUU.

19. | IlpounraiiTe 3aaHue U AaiiTe CBOI pa3BEpHYTHII BApHAHT OTBETA. 1IK-6.B.1

[lenu, ocHOBHBIE METO/IBI YHU(DUKAIINY JIeTalel, H3eNnui,
TEXHOJIOTHYECKUX MPOIECCOB U OCHACTKHU

20. | IlpounTaiite 3a1aHue U JaiiTe CBOM pa3BepHYTHIN BapuaHT OTBETA. 1K-8.B.1

OcHOBHbBIC TTOKa3aTEIN B(I)q)eKTI/IBHOCTI/I CUCTCM aBTOMATHU3UPOBAHHOTO
IMPOCKTUPOBAHUA

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOy4YaroIIMXCs 3a04HOH (OPMBI
oOydeHus, IpeCcTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIYyphl  OICHUBAHHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dTambl (HOPMUPOBAHMS KOMIIETEHLUH, coAepxkarcsi B
JOKaJIbHBIX HOpMaTuBHBIX akTtax [VYAIIL, peraMeHTHpYOmKUX MOPSAOK W MPOLEAypYy
IPOBEIEHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00y4aromuXcs
I'VAIL




11. Meroauveckue yKa3aHus i1 00y4JarOIMUXCs 0 OCBOCHUIO TUCITUTUTHHBI

11.1. Meroauueckue ykazaHus s OOy4aroIIMXCs 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAauY€HUE JIEKIIMOHHOTO Marepuaia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe M SICHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHWe COBpEMEHHOMW JICKIIUU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO IO TEME, a B OCBOCHHH
byHIaMEHTANBHBIX MPOOJIeM AUCIUIUIMHBI, METOJIOB HAYYHOTO TIO3HAHUs, HOBEHIIMX
JOCTHIKEHUH HAay4dHOW MBICTU. B yueOHOM mporiecce JICKIUS BBITIOIHSIET METOI0JIOTHYECKYIO,
OpPraHU3AIMOHHYI0 M MHGOPMAITMOHHYIO (QYyHKIHU. JIeKIus pacKkpblBacT MOHATHHHBIN amnmapar
KOHKpPETHOW oOjacTu 3HaHWS, €€ TpOOJEeMBbl, JaeT IENbHOE NPECTABICHUE O TUCIUILINHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMU.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHKCS JICKIIMOHHOTO MaTepraa;

— TIOJIy4YECHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aWMOCBA3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

— TOJIyYEHUE OIbITa TBOPUECKOM pabOThl COBMECTHO C MPEIOAaBaTeIeM;

— pa3BuTHE NPO(ECCHOHATBLHO-IEIOBBIX  KAauyecTB, JIOOBH K  TPEeaAMETy |
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIICHUS.

— TOSIBJICHHE HEOOXOAMMOTro HHTEpeca, HEOOXOIUMOTO IS CAMOCTOSTEIIbHOM padOTHI;

— I[IOJIyYEHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUA HAYKM M TEXHUKH H O
MIPOTHO3€ WX Pa3BUTHUA Ha OJIMKANUIIINE TOJIBI;

— Hay4HThCSl METOAMYECKH 0OpabaThiBaTh Marepuai (BBLACTATH TJIaBHBIE MBICIU U
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, IOBTOPSATH HX B  Pa3IUYHbIX
(bopMyIIHpOBKax);

— TIOJy4YeHHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHSTHH.

JleKMoHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpAllMEel  ClaiiioB U
WCIIOJIb30BAHUEM pPa3[laTOYHOr0 Marepuana TIpu MPOBEACHUU KOPOTKHX ITUCKycCUH 00
O0COOEHHOCTSX MPUMEHEHHS OTJICTbHBIX TEMATHK 1O JUCIUTIINHE.

11.2. Meroauueckue yka3aHus il OOyYarOIIMXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX paboOT oOydarolmuics AOMKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKON 00ydaromerocs.
Beinonnenune n1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHI.

BrinonHenue 51a00paTopHBIX paboOT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMOl Y4YeOHBIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIelyIoIUuX OCHOBHBIX 331a4 00y4aroIerocs:

— T[pHOOpeTeHHe HaBBIKOB HCCIEIOBaHMs MPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLUILINHBI,

— 3aKpeIUICHHE, PA3BUTHE MU JEeTaN3allds TEOPETUYECKUX 3HAHMM, IMOJIyYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHHe HOBOM MH(OpPMAIMH 110 U3y4yaeMON JUCIHUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSATENbHOM  paboTel ¢ 71a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajianue ¥ TpeboBaHUA K IPOBEJICHUIO T1a00paTOPHBIX paboT

3amanne Ha 1abOpaTOpHYIO padOTy MpecTaBIseT co0oit Mmatepuan aisi ocBoenust CAITIP
P-CAD. Kaxnplii CTyIEHT IOJDKEH CaMOCTOSTEIbHO BBIMOJHUTH 3aJaHue, M TMOTYYSHHS
HEeO0OXOAUMBIX HaBBIKOB Hcnoas3oBanus CAIIP P-CAD.




CrpykTypa u hopma oTuera 0 1abopaTopHOl paboTe

TUTYJIbHBIN JIUCT;

BBEJICHUE C KPAaTKON XapaKTepUCTUKON 00BEKTa UCCIEIOBAHNUS;

LeJTb U 33/1a41 PalboThI,

TeopeTuyeckoe OOOCHOBaHHE, TO €CTh CYTh pabOThl, Kakue KOMIIETEHIMHM OHa
dbopMUpYyeT, IMyTH TOCTHKEHUS PEe3yJIbTaTa,;

omnucaHue JabOpaTOpHOM YCTAaHOBKM — TIEepeYeHb MaTepuajoB, PEaKTHUBOB,
WHCTPYMEHTOB, BEIUMCIUTEILHON TEXHHUKH;

METOJIMKA MpoBeeHus 3aHsaTus. B 310l yactu oTMeuaroT (GopMmy MpOBENEHUS 3aHATHUS,
MIOCJIEIOBATEILHOCTD BBIMOJIHEHUST PAaOOThI, YTO MPEACTOMT H3MEPHTh, a TaKKe IpaBUIIa
B3aMMOJICHCTBUSI CTY/I€HTOB;

TpeOOBaHMS K OTYETY O paboTe;

TEeXHHKa 0€30MaCHOCTH MPU BHIIIOJHEHUH PabOTHI;

KOHTPOJIBHBIC BOTIPOCHI;

CIIMCOK PEKOMEHIYEeMOM JTUTePaTypHl.

TpeboBanus K 0OpMIICHHIO OTYETA O Ja00OPATOPHOM padboTe

B otdere mODKHBI OBITH TIPECTABICHBI OCHOBHBIE MATEPHAIIBI, JIEMOHCTPHUPYIOIIHEC
IPOIIECC BBIMOJIHEHHS J1a00PATOPHON pabOThI, KaXIBIH CTYACHT JOJKCH OOBSCHHTH IMPOIECC
BBITIOJTHEHHUS JTA0OPATOPHOU PabOTEHI.

11.3. Meroauueckue ykazaHus JUIsi 0OyYalOUIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM PpabOThI, 00yJaroUIuiics BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpEeroAaBarelisi, HO 0e3 ero HemocpeJACTBEHHOTO
YYaCTHA.

g oOywarommxcsi 1Mo 3a04Hoil ¢opMe 00ydeHHs, CaMOCTOSITeNbHAas padoTa MOXKET
BKJIIOUATh B c€0s1 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHUS CaMOCTOSITENIBHON paboThl, y oOyuaromerocs (Gpopmupyercs
1enecoo0pa3Hoe IIaHUpPOBaHKUE pabouyero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHMM U CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHUN, 00ECHeuMBAEeT BBICOKHIM
YPOBEHb YCIEBAa€MOCTH B TMEpUOJ OOyYeHHUs, TOMOTAeT IIOJYYUTh HABBIKH TTOBBIMICHHS
npo¢eCCHOHATIBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HaMpaB/SIOUMMH  CaMOCTOSITENIbHYIO  paboTy
00yyaromuxcs sBISIOTCS:

—  y4eOHO-METOIMYECKUI MaTepHa 1o JUCIHIINHE;

— METOJUYECKUE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
1o 3a04HOU (popme oOydeHwUs).

11.4. Metoauueckue yKazaHusl JUIsl OOyYarOIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTH NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyIIECTBISEMOIO B TEYEHUE CEMEeCTpa C IIeJIbI0 OLIEHUBAHMS XO/a OCBOCHUS
JCLATIIINHBIL.

Texymmii KOHTPOJb YCIEBAEMOCTH NPOBOAUTCS BO BpeMs MPOBEACHHs JabopaTOpHOU
pabotel. Ha nexkumsx mnpencraBisercs OCHOBHOM Marepuall Kypca, BO BpeMs IPOBEIEHUS
CaMOCTOSITENIbHOW paboThI CTYJCHTHI JOJKHBI U3YUUTh BCIIOMOTaTeIbHbIE MaTepHUaibl M0 KypCy
nexuuit. [Ipu npoBeaeHun 1abopaTOpHONM pabOTHI MPOBOAUTCA OMPOC KaKIOTO CTYIEHTa IO
MatepHajiaM Kypca, KOTopble HE00X0AUMBIE J1JIs1 BBITOTHEHUS 1a00paToOpHOi paboTHI.

11.5. Mertoauueckue YKa3aHus I 06yqarom1/1xc;1 o IMPOXOKACHUIO HpOMC)KYTOQHOﬁ
aTTeCcTaluu.



[IpomexxyTouHass  arTectamus  OOYYAMOIIMXCS  MPEAYyCMaTpPHBACT  OICHHBAHHE
HpOMe)KYTO‘-IHBIX 1 OKOHYATCJIbHBIX p€3y.HI:TaTOB 06yquI/151 110 JUCIUIIIINHEC. OHa BKJIFOYACT B
ce0s.

— 9K3aMeH — (opma OIEHKH 3HAaHWH, IOJYYEHHBIX OOYyYaroIIMMCS B IIpoIecce
W3YYCHHS BCCH JIUCIUILUIMHBI WJIM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHOM pabOThI, CIIOCOOHOCTH
HpI/IMeHﬂTb nux Hajs peLHeHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4. 3K3aMeH, KakK HpaBI/IJIO, HpOBOZ[I/ITCH B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHMHM W 3aBEpIIAeTCS aTTECTAIIMOHHOW OIICHKOW «OTIIMYHOY,
«XOPOIIIOY», «YIOBIECTBOPUTEIHHOY, HEYIOBICTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyIo MpOrpaMMy TUCHUIUIMHbI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




