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PABOYAS TIPOTPAMMA JUCIHUATIIMHBI (MOIYJIS)

ABTOMATU3UPOBAHHOE TIPOEKTUPOBAHUE JIETAJIEW U
MALINH

Hamnpasnenne noarorosku 09.03.01 Mudopmatrka v BEIMUCTUTEIbHAS TEXHUKA

Hanpasnennocts (mpoduis) CucTeMbl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS.

KBanudukanus OakaiaBp

Muuypunck - 2024



1 esn ocBOeHMsI AUCUMILTHHBI (MOTYJIs1)

KOoHKYpeHTOCIIOCOOHOCTh BBIITYCKHUKA BO MHOI'OM 3aBUCHT OT YMEHUS U TOTOBHOCTHU €r0
UCIOJb30BAaTh COBPEMEHHOE MPOrpaMMHOE OOECHeueHHE IMO3BOJISIONIEE ABTOMATH3UPOBAThH
IIPOEKTHYIO JI€ATEIIbHOCTh, COKPATUTh CPOKU MPOEKTUPOBAHUS, TOBBICUTh KAYECTBO KOHEUHOIO
pe3yabTata U 0OOCHOBAaHHOCTH HMPUHSATHS MPOEKTHBIX pemeHuid. Vcnonas3oBanue nHpopMam-
OHHBIX TEXHOJIOTUH NPU OpraHU3aluu paboThl M TEXHUYECKOT0 00CIyKMBaHUs IO3BOJISET Oosee
IpPaMOTHO OPraHM30BaTh PadOTy M TEXHHUYECKOE OOCITY)KMBAaHWE MAIIMH, COKPATUTH YJIEIbHBIC
3aTparhl HA PEMOHT MalIMH U BOCCTAHOBJICHUS JieTajel, 00ecreunTh BBICOKYIO paboTocnocoo-
HOCTB M COXPAHHOCTh MAIlluH U 000PYyIOBaHUSI.

IensaMu n3ydeHUs: AUCUUILUIMHBL (MOIYJISI) SBISAIOTCS (POPMHUPOBAHUE Yy O0YUArOLIETrOCs
KOMIUIEKCA 3HAHUM M MPAKTUYECKUX HABBIKOB IPUMEHEHMS CIIELUAIM3UPOBAHHBIX IIPOrpaMM
CPEACTB aBTOMAaTHU3MPOBAHHOI'O pacyeTa U MPOEKTUPOBAHMS CPEACTB M3MEPEHMMH, MAIINUH, Me-
XaHU3MOB M KOHCTPYKLIHIA.

IIpu ocBOEHMH JaHHOM AMCLUIUIMHBI YYUTBIBAIOTCS TPYAOBBIE (PYHKLIUHU IHpodeccro-
HanbHOro cranaapra "Cucremuslii nporpamMmuct” (06.028) yTBepxkaeHHbI npukazoM MuHu-
CTepCcTBa TpyJa U coluanbHOM 3amuTel Poccuiickoit @eaepanuu ot 5 okTsa6ps 2015 r. N 685H;
«CHUCTEeMHBI aJIMMHUCTPATOpP HMH(POPMALMOHHO-KOMMYHUKALMOHHBIX cuctem» (06.026),
YTBEPKICHHBINA IPUKa30M MHUHUCTEPCTBA TPyAa U CONUAIBHOM 3auThl Poccuiickoit @enepannn
oT 5 okTsa06ps 2015 r. No 686H.

2 MecTo TUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
CornacHo yuyebHOMY IJIaHy 1o HampaieHuio noArotToBku 09.03.01 MudopmaTtika u BbI-
YUCJIUTENIbHAST TeXHUKA JTUCIMIUINHA (MOJIYJb) «ABTOMATH3UPOBAHHOE MPOCKTUPOBAHHUE JETa-
Jell ¥ MaluH» SBJSETCS TUCIUILUIMHON Mo BbIOOpY BapuaTHBHON 4acTu bioka 1. JlucuurninHb
(momymn) (b1.0.37).
Marepuasl TUCHUIUIMHBI OCHOBBIBAETCS HA ONMOPHBIX 3HAHMSAX, YMEHHUSAX W HaBBIKAX
TaKuX JUCIMILIMH, KakK: «MaTeMarrkay, «®usnukay, «MHpopMaTrkay. TeCHO B3aUMOCBSI3aHbI C
TaKUMU JUCHUIUITMHAMHU, Kak: «MH]opmamnuonHsie TexHomorun», «lIporpamMmmupoBaHue,
«[Ipukiannas maremarvkay, «Moaenn W METOIbl aHaIW3a MPOEKTHBIX peueHuin», «basbl
JTaHHBIX». 3HAHUS U HABBIKU, MPUOOpPETEHHBbIC OOYYAIOIIMMUCS MPH H3YyYEHUH TUCITUILIAHBI
(Momysist), HEOOXOAMMBI ISl OCBOEHUS CIEAYIOMUX AUCHUILUIMH: «HameKHOCTh TeXHUYECKUX
cuctem», «MojenupoBaHrue UH(OOPMAIIMOHHBIX CUCTEM», a TAKXKE I MPOXOXKACHUS MPOU3-
BOJICTBEHHOM TPEIUIUIOMHON MPAKTUKH U BBITIOJIHEHUS BBITYCKHOW KBaJTM(PUKAIIMOHHOMN pa-
OOTHI.

3. [lnanupyemble pe3yabTaThl 00y4eHUs MO TUCIHUIJIMHE, COOTHECEHHBIE ¢

IUVIAHUPYEMbIMHU Pe3yJdbTATaAMM OCBOCHHS 00pa30BaTeIbHON POrPpaMMbl

B pesynbrare u3ydeHus: AUCIUTUTAHBI (MOYIISI) O0YJarONIUIiCs JOKEH OCBOUTH TPY-
JI0BbIEe (DYHKIIMH:

TpynoBas ¢hyHKIHS - onTHMH3aNUs GYHKIMOHUPOBAHUS MPUKIATHOTO TPOTPAMMHOTO
obecnieuenus (C/01.6).

TpynoBsle nencTBUS:

- HHCTAJUIALUS IPOTPAMMHOI0 0OeCTIeYeHUs AJIs TOAIEP>KKU pabOThI MOJIb30BATENEH;

- HACTPOWKa MPOTPaAMMHOTO 00eCTIeUeHHS TS TTOIICPKKH pabOoTHI ITOJIb30BaTENeH;

- TOKYMEHTHPOBaHHE MapaMeTPOB HACTPOUKH MPOrpaMMHOT0 0OecrieueHusl.

TpynoBast GyHKIHS - yIpaBIeHHE JOCTYIIOM K IPOTPaMMHO-aNapaTHBIM CPEICTBaM
MH(QOPMAIIMOHHBIX CITY’KO WH(POKOMMYHHUKAIIMOHHOMH crcteMbl (C/02.6).

TpynoBsle nencTBUS:

- TEXHUYecKas TOJJIep)KKa TOJb30BaTeNeld B  Mpelenax BbIICICHHBIX 30H
OTBETCTBEHHOCTH I10 BOTIpocaM (D yHKITHOHUPOBAHHS TIPOTPAMMHOTO 00€CTIeYeHHUs Ha KOHEYHBIX
YCTPOMCTBAX IMOJIb30BaTEIEN.



TpynoBas ¢pyHKIUS - cCO3aHUE HHCTPYMEHTAIBHBIX CPEICTB MPOrPaMMHUPOBAHUS

(AI04.6).

TpynoBbie IEUCTBUS:
- OIIpeCIICHHUE MepeYHsT HEe0OXOAMMOM ISl CO3aHMsI HHCTPYMEHTAIBHBIX CPEACTB IIPO-
rpaMMHUPOBAHUS TEXHHUECKOH ToKyMeHTanuu; OCBOCHHE HEOOXO0IUMOM ISl CO3JaHuUSI HHCTPY-
MEHTaJIBHBIX CPEICTB IPOTPAMMHUPOBAHUS TEXHUYECKOU IOKYMEHTALIUH;
- pa3paboTKa MCXOIHOTO KOJIa M CO37aHue OMHAPHBIX (haiiioB MPOrpaMMHOI0 obecte-
YEHHUSI CO3aBAEMBIX HHCTPYMEHTAIBHBIX CPEACTB MIPOrPAMMUPOBAHHS;

CPEICTB NPOrPpaMMHUPOBAHUS.
OcBoeHHe TUCHUIUIMHBI (MOJYJIS) HAIpaBlieHO HAa (popMHUpoBaHUE MPOPECCUOHATBHBIX KOMIIE-

TEHILIUU,

TECTUPOBAHUEC IIPOrpaMMHOI0 obecnieueHus Co3aaBa€MbIX HWHCTPYMCHTAJIBHBIX

OIIK-1 - CrnocobeH MpUMEHSTh €CTECTBEHHOHAYYHBbIE M OOIICHMH)KCHEPHBIE 3HAHWSI,
METO/]Ibl MAaTEMATUYECKOTO aHAIN3a U MOJICTTUPOBAHUHU, TEOPETUUECKOTO M IKCIIEPUMEHTATBHOTO
UCCIeIOBaHMs B MPOPECCHOHATBHON ACSITETbHOCTH;

OIIK-8 - Cnocoben pazpabaTbIBaTh aIrOPUTMbI U MIPOTPAMMBI, PUTOJHBIC IS MpPaK-
TUYECKOTO MPUMEHEHHUS,

OIIK-9 - CriocobeH ocBaMBaTh METOAWKH HCIOJBL30BAHUS MPOTPAMMHBIX CPEACTB IS
pelieHust MPaKTUYECKHUX 3a/1a4

Kon u Kon n nHaumenoBanue Kpurepuu onieHuBaHMs pe3yasTaToB 00yUeHUs

HauMe- WHAWKATOPa JOCTH-
HOBaHUE KEHUs 00IIeTnpo- HU3KHUH (710- IIOPOTOBBIN 0a30BbIi IIPOJIBUHYTHIN

o0mre- (heccrOHANBHBIX MOPOTOBBIH,
mpocec- KOMIIETCHIIN ] KOMITETEH-

cuo- s He

HaJBHOU chopmupo-

KOMITE- BaHA)

TEHIUH
OIIK-1. WU-lomk1 — He 3naet Cnabo 3HaeT Xoporo 3HaeT | OTIHYHO 3HA-
Croco- 3HATh: OCHOBBI OCHOBBI OCHOBHI BBICIIIEH | OCHOBHI BBIC- €T OCHOBBI
OcH BBICILICH MaTeMaTHu- BBICIIICH Ma- | MaTeMaTHKH, e MaTemMa- BbICIIICH Ma-
npumMe- KH, QU3KUKH, OCHOBBI | TEMAaTHKH, (hM3UKH, OCHOBBI | THKH, (PU3UKHU, | TEMATHKH,
HATH BBIYHCIUTEIHLHOM (U3MKH, OC- | BBIYUCIUTEIb- OCHOBBI BHI- (huzukm, oc-
ecTe- TEXHHUKH U TIPO- HOBBI BBI- HOW TEXHUKH U | YUCIUTEIbHON | HOBBI BBIUHC-
CTBEH- TPaMMHUPOBAHUS. YUCITUTEIb- MPOTPaAaMMUPO- | TEXHHUKU U JTUTENBHON
HOHAyY- HOM TEXHUKW | BaHUS. porpamMMu- TEXHUKH U
HBIE U Y TIpOTpam- pOBaHMS. pOrpaMMHu-
00- MHUPOBaHUSI. pOBaHMSL.
IEUH- N-20mk-1 — He ymeer Cnabo ymeer Xoportio yme- | B coBepren-
KEeHep- YMeTh: permarh permarb permarh CTaH- €T pemaTh CTBE yMeeT
HbIE CTaHJapTHBIE NPO- CTaHJApTHBIE | JapTHBIE IPO- CTaHJApTHBIE | pellaTh CTaH-
3HAHHS, (deccronanbHble 3a- | mpodeccuo- | deccHOHaANBHBIE | TTpoheccHo- JapTHBIE TIPO-
METOBI Jlag¥l ¢ TPUMEHEHUEM | HAJIbHBIC 3a/1a49u C MpH- HaJbHBIE 3a- (heccuoHab-
MareMa- | eCTECTBCH- 3a/1a4u C MEHEHUEM Jla4ydl C MpU- HbIE 3a7]a41 C
THYe- HO-HAy4YHBIX U 00- MpUMEHe- €CTECTBEH- MEHEHHUEM MpPUMEHEHUEM
CKOTO e-MHKEHEPHBIX HUEM ecTe- HO-HAYYIHBIX U €CTECTBCH- €CTeCTBCH-
aHaIu3a ¥ | 3HAHUI, METOI0B CTBCH- 00- HO-HAYYHBIX U | HO-HAYYHBIX U
MOJENH- | MaTEeMaTHYECKOTO HO-HAyYHBIX | IIE-WHXXEHEPHBI | 00- 00-
pOBaHMU, aHajan3a u MOJICTIH- " 00- X 3HaHHUH, Me- e-WHKCHEePH | Ie-WHKEHEPH
TEOPETH- | POBAHUA. [IEe-WHXKXEHEDP | TOJOB MaTreMa- BIX 3HAHHM, bIX 3HAHUM,
YECKOI'0 ¥ | MOJCIMPOBaHUSI. HBIX 3HaHWH, | THYECKOrO aHa- | METOIOB Ma- METOJOB Ma-
JKCIIe- METO/IOB J13a U Mojie- TEMaTUYECKO- | TEMATUYECKO-
pUMeH- MaTeMaTu- JIUPOBAHWISL. r0 aHajuu3a u ro aHajuu3a u




TaJIBHOTO YEeCKOro MOJIEINPOBa- MOJICIUPOBa- | MOAEIHPOBa-
ucclie- aHanmsa u HUSL. HUSL HUSL
JOBaHUSI MOJEIUPO- MOJICIUPOBa- | MOAEIUPOBa-
B TIpO- BaHUSI. HUSL. HUSL.
dbeccuo- MOJCITHPO-
HaJbHOU BaHUSL.
nestens- | MI-3omk-1 — He Bmaneer | CnaGo Bmageer | Xopomio Bia- | B coepen-
HOCTH HmeTh HaBBIKH: HaBBIKAMHU HaBBIKAMH T€O- | JI€CT HaBBIKa- | CTBE BJaJeeT
TEOPETHIECKOTO U TeopeTuye- PETHUYECKOTO U | MH TEOPETH- HaBBIKaMHU
SKCMEPUMEHTAIBHO- | CKOTO M 3KC- | SKCIIEPHMEH- YECKOTO U TeopeTude-
r'0 UCCIIeIOBaHUS NepUMEH- TaJBHOTO UC- 9KCHEPUMEH- | CKOTO H JKC-
00BEKTOB Mpodec- TaTLHOTO CJIeIOBaHUS TaJBHOTO MC- | TICPUMEH-
CHOHAJILHOH Jies- HCCIIeIOBa- 00BEKTOB MPO- | CIeTOBaHUS TaJIbHOTO UC-
TEJILHOCTH. HUS 00BEK- (eccnoHanbHON | 0OBEKTOB CIICZIOBAHHUS
TOB IIPO- JesaTeabHOCTH. | TIpodeccHo- 00BEKTOB
(eccuo- HaJbHOH med- | mpodeccro-
HaJILHOM Jie- TEJILHOCTH. HaJILHOU Jies-
ATEJLHOCTH. TEJILHOCTH..
OIIK-8. N-1lonk-s- He 3naet Crnabo 3HaeT Xoporo oc- OTnryHO 3Ha-
Cmoco- 3HaTh: OCHOBHBIC OCHOBHBIE OCHOBHBIE 5I3bI- | HOBHBIC SI3BIKM | €T OCHOBHBIS
OCH pa3- | sI3BIKH IPOrpaMMH- S3BIKU TPO- | KU MPOTPaAMMU- | IPOTPaMMHU- SI3BIKU
pabaTbl- | poBaHUS U pabdOTHI C | TPAMMHUPO- poBaHUs U pa- pOBaHUS U pOrpaMMHu-
BaTh all- | 0a3aMu JIaHHBIX, BaHUS M pa- | OOTHI ¢ 6a3amMu | pabOTHI ¢ Oa- | pOBaHUS U
TOPUTMBI | OTIEPallMOHHBIE CHU- 00THI C Oa- JAHHBIX, OTIe- 3aMH JIaHHBIX, | paboTHI ¢ Oa-
U TIpO- CTEMBI U O0OJIOUKH, | 3aMH JIaH- palMOHHBIC CH- | OTEpaIOH- 3aMU JJaHHBIX,
TpaMMEbI, | COBPEMEHHEBIE MPO- HBIX, OTIepa- | CTeMBI B 000- HbIE CHCTEMBI | OTIepaIliOH-
MPUTONI- | TPAMMHBIE CPEJIBI [IMOHHBIE JIOYKH, COBpe- 1 000JIOYKH, HBIE CHCTEMBI
HBIC 17151 | pa3paboTKu HHPOP- | CUCTEMBI U MEHHBIE TIPO- COBpEMEHHBIC | B 00OJIOUKH,
MPaKkTH- | MallMOHHBIX CUCTEM | O0OJIOYKH, rpaMMHBIC MIPOrpaMMHBIE | COBPEMEHHBIC
YECKOTO | M TEXHOJIOTHH. COBpEMEH- cpelsl pa3pa- Cpelbl pa3pa- | mporpaMMHbBIS
npumMe- HBIE TIPO- 06oTKHM HHDOP- OOTKH HH- Cpensl pa3pa-
HEeHUS rpaMMHEIE MAaIMOHHBIX (hopmannon- 0OTKH HH-
Cpelsl pas- CHUCTEM H TeX- HBIX CUCTeM U | (popmanuon-
paboTKn HOJIOTUM TEXHOJIOTUI HBIX CUCTEM U
uHpOpMa- TEXHOJIOTUH
IIUOHHBIX
CUCTEM U
TEXHOJIOTUI
N-20mk-s- He ymeer Cnabo ymeer Xoportio yme- | B coBeprien-
YMeTb: NpUMEHSTh NPUMEHATh NPUMEHATH €T MPUMEHSTh | CTBE YMEET
SI3BIKK TIPOTPAMMH- SI3BIKU MPO- | SI3BIKH TPO- SI3BIKH TIPO- NPUMEHSATh
poBaHUsI U pabOTHI C | TPAMMHPO- IrpaMMHPOBaHUsI | TPAMMHUPOBa- | SI3BIKH MPO-
0a3aMu JaHHBIX, CO- | BaHUS M pa- | ¥ paOoThl ¢ Oa- | HUS U pabOTHl | TPAaMMHUPOBa-
BpPEMEHHBIE MPO- 0oTHI ¢ Oa- 3aMU JIAHHBIX, ¢ 6azamu HUS ¥ paboTHI
TpaMMHBIE CPEIbI 3aMU JIaH- COBpEMEHHBIE JAHHBIX, CO- ¢ 6azamu
pa3paboTKu UHPOP- | HBIX, COBpE- | MPOTrpaMMHBIE BpEeMEHHbIE JIAHHBIX, CO-
MAaIMOHHBIX CUCTEM | MEHHBIE cpelpl paspa- MpoTrpaMMHBIE | BPEMEHHBIE
Y TEXHOJIOTUH JIst porpaMM- 0oTku uHDOP- Cpefbl pa3pa- | MporpamMMHbIC
aBTOMaTH3aLIUU HBIE CpEJIbI MAaIMOHHBIX OOTKH HH- cpezpl pa3pa-
OM3HeC-TIPOLIECCOB, pa3paboTKH | CHCTEM U TeX- ¢dhopmanron- 0OTKH HH-
peLeHNs] TPUKIa- uHpOopMa- HOJIOTHH ISt HBIX CUCTEM U | (OpPMAaLMOH-
HBIX 33]1a4 pa3iiny- [IUOHHBIX aBTOMATH3allUH | TEXHOJIOTHUH HBIX CUCTEM H
HBIX KJIACCOB, BEA€- | CUCTEM U ous- IUIsl aBTOMa- TEXHOJIOTHi
HUs1 0a3 TaHHBIX U TEXHOJIOTHH | HEC-TIPOLECCOB, | THU3alMu OW3- | JUIs aBTOMa-
UHPOPMAITUOHHBIX JUTSI aBTOMa- | pelIeHus npu- HEC-TIPOIIECCO | THU3aLWHu On3-
XPaHWIHIIL. TU3AIAH KJIQJIHBIX 33]]a4 | B, PEHICHUS HEC-TIPOIIECCO




ous-
HEC-TIPOLIECC
OB, PEIICHUS

PasIUIHBIX
KJIACCOB, Bee-

HUs 0a3 JaHHBIX

MPUKIIATHBIX
3aja4 pas-
JMYHBIX KJac-

B, pCIICHUA
MIPUKIaIHBIX
3aaa4 pas-

NPUKIaIHBIX | ¥ MHQOPMAalH- | COB, BEIEHHS | JUYHBIX Kilac-
3a/1aq pasz- OHHBIX XpaHH- 0a3 MaHHBIX © | COB, BEJCHUS
JINYHBIX JIUIII. nHpopMaIm- 0a3 Ja”HHBIX U
KJIacCOB, Be- OHHBIX Xpa- uHpOpMaIy-
neHus 6a3 HUJIHUIL. OHHBIX Xpa-
JTAHHBIX U HIJTHIIL.
uHpOopMa-
UOHHBIX
XPaHWJIHIL.
W-3omx-s- He Bmageer | Cmabo Bmameer | Xopormro Bia- | B coBeprien-
HmeTh HaBBIKH: HaBBIKAMHU HaBBIKAMU MPO- | JI€CT HaBBIKA- | CTBE BIajeeT
NpOrpaMMHUPOBAHMUs, | MPOrpaMMH- | TPaMMHUPOBa- MU MIPOTrpam- HaBBIKAMH
OTIIA/IKU U TECTHPO- | POBAHHUA, HUS, OTJIATKA U | MAPOBaHUS, MIpOrpaMMHu-
BaHUSI TPOTOTHIIOB OTJaJIKU 1 TECTHPOBAHUS OTJIaJIKU M Te- | pPOBaHUS, OT-
porpaMM- TECTHPOBa- MPOTOTHIIOB CTHPOBaHMUSI JaJIKA U Te-
HO-TEXHUYIECKHIX HUS TIPOTO- MporpaMm- MIPOTOTHITOB CTHUPOBaHU
KOMILUIEKCOB 3a]1ad. THTIOB TIPO- HO-TEXHUYECKUX | MPOTPaMM- MIPOTOTHITOB
rpamm- KOMILJIEKCOB HO-TEXHUYECK | MpOrpamM-
HO-TEXHWYEC | 3aad. X KOMIIJIEK- HO-TEXHUYECK
KHX KOM- COB 3aj1a4. X KOMIIJIEK-
TUJIEKCOB 3a- COB 3a/1a4.
Jiad.
OIIK-9. N-1lonk-o - He 3naet Crnabo 3HaeT Xoporo 3HaeT | OTaNYHO 3HA-
Croco- | 3HaTh: METOIUKH METOJTUKA METOJIUKH UC- METOJIMKH UC- | €T METOANKH
OcH WCTIOJIb30BaHHUS WCTIONB30- MOJIH30BaAHUSI NOJb30BaHUs | MCIOJIb30Ba-
oCBam- MPOTPaMMHBIX BaHUS TIPO- MPOTPaMMHBIX MIPOTPaMMHBIX | HHS TIPO-
BaTh Me- | CPEJNICTB JJIs pellie- TpaMMHBIX CPEeIICTB ISt CPEICTB s TPaMMHBIX
TOJTUKH HUSI TPAKTUIECKUX CPEJICTB ISl | pelleHHs Npak- | peHIeHus CpPEeZCTB JIst
UCTIONb- | 3ajad pereHus TUYECKUX 33J1a4. | IPAKTHUECKUX | PEIICHHUs
30BaHUs MpaKTHye- 3a/ad. MPAKTHYECKUX
npo- CKHUX 3ajad. 3a/a4.
rpamMm- WN-20nk-9— He ymeer Cnabo ymeer Xoportio yme- | B coBepren-
HBIX YMeTh: UCIONb30- WCIIOJTB30- WCIIONT30BaTh €T UCIIONIb30- | CTBE YMEET
CPEICTB | BaTh MpOrpaMMHBIE | BaTh MPO- MpOrpaMMHBIC BaTh Mpo- WCTIOJIb30BaTh
IUId pe- | cpelCcTBa sl pelie- | TpaMMHBIE CpezcTBa JUIst rpaMMHEIE pOrpaMMHbBIE
HICHUS HUS TIPAKTUYECKUX CpeJCTBa IJIsl | pellleHus Ipak- | CpeJCTBa UIsl | CPEeICTBa st
IOpaKkTU- | 3ajad. penieHus TUYECKHX 3a- penieHus peleHus
YEeCKHX npakTuye- Jad.. NPaKTUYECKUX | MPAKTHYECKHX
3a1a4 CKHUX 3a]1a4. 3ajad.. 3ajad.
W-3ork-o - He Bnameer | Cnmabo Bnameer | Xopowo Bna- | B cosepiuen-
WmeTp HaBBIKK: C- | HaBBIKAMH HaBBIKAMH HC- JieeT HaBbIKa- | CTBE BIAJeeT
MOJIb30BaHUSI MPO- UCTIOJIB30- MOJIH30BaAHHUSI MU HCIIONIB30- | HaBBIKAMHU
TPaMMHBIX CPEJICTB BaHWUsI MPO- MPOTPaMMHBIX BaHUsI MPO- UCIIOJIb30Ba-
JUIS PELICHUs MPaKk- | TPaMMHBIX CpEeICTB AT IrPaMMHBIX HUSI TIPO-
TUYECKUX 337129 CPEJICTB ISl | pellleHHs Mpak- | CPEACTB JUIs IpaMMHBIX
peleHus TUYECKUX 3a7]ad | pelIeHus CpPEe/ICTB JUIst
npaKkTuye- MPAaKTUYECKUX | PEHICHUs
CKHUX 3a7a4 3a1a4 NPaKTUIECKUX
3a1aq




B pesynbpTaTe 0CBOCHMS TUCIUTIUIMHBI 00 YJarOITHICS JOJIKEH:
3HaTh:

METOAMKU HCIIOJIb30BAHUS MPOTPAMMHBIX CPEACTB I PEIICHHUS MPAKTHYECKUX
3a/1a4, COBPEMEHHBIC TEHACHIIMU PAa3BUTHS METOJOB, CPEJCTB U CUCTEM TEXHOJIO-
THYECKOTr0 00eCieueHUs MAITMHOCTPOUTEIIBHBIX TTPOU3BO/ICTB;

CHOCOOBI OMpeneieHHs] ONTHUMAIbHBIX MapaMeTpoB pabOyuX OpPraHOB U JIPYTHX
y3JI0B MalllHH;

KOMITOHEHTBHI alapaTHO-IPOrPaMMHBIX KOMILUIEKCOB U 0a3 TaHHBIX;

MEePCIEKTUBBI pa3BUTHs U coBepieHcTBoBanus CAIIP;

COBpeMEHHBIC WH()OPMALIMOHHBIE TEXHOJIOTUN U TIPOTPAMMHBIE CPE/ICTBA.

(dhopManu30BaTh 33a[a4H PA3IUIHBIX ITAMOB TEXHOJOTUIECKOTO MPOCKTUPOBAHUS U
YMETb UCIOJIb30BaTh MPOrPECCUBHBIE METOBI pa3paboTku u skcruryatauuu CAIIP
TII;

HCIIO0JIb30BaTh KOMILUIEKC CPEJACTB ABTOMATHU3MUPOBAHHOIO MPOEKTUPOBAHUS JIs
peliCHud CTaHAAPTHBIX 3aaa4 HpO(beCCI/IOHaJH)HOI\/JI ACATCIIBHOCTH,

OTIpEEISATH ONTUMAJIbHbIE KOHCTPYKIIUU pabOYUX OPraHOB U JPYTUX Y3JIOB MAIIUH
1 000pyI0BaHuUs ¢ UCIONb30BaHneM komiiekcoB CAIIP;

- OCYHICCTBJIATH ITOUCK, KpI/ITI/ILIeCKI/Iﬁ aHaJIu3 1 CUHTC3 I/IH(1)OpMaI_II/II/I, IIPUMCHATDb CU-

CTEMHBIHN nmoaxoa Ajid pC€iuCHHrA MMOCTAaBJICHHBIX 3aaa4

p33pa6aTLIBaTB KOMIIOHCHTBI allIlIapaTHO-IIPOIrPpaMMHBIX KOMIIJICKCOB U 6a3 JaHHBIX,

HCIIOJIB3YA COBPCMCHHBIC MHCTPYMCHTAJBHBLIC CPCACTBA WM TCXHOJIOTHU HpPOrpamM-
MUPOBAHUA;

000CHOBBIBATh IMPUHHUMACMBIC TPOCKTHBLIC PCIICHUA, OCYHICCTBIIATL IMOCTAHOBKY U

BBITIOJTHSATH KCIIEPUMEHTHI IO MPOBEPKE UX KOPPEKTHOCTHU U 3 PEKTUBHOCTH
pa3padarbIBaTh MporpaMMHbIE KOMIUIEKCHI 171 ipoekTrpoBanus CAIIP, ncnons3ys
COBPEMEHHBIE HHCTPYMEHTAIBHBIE CPEACTBA U TEXHOJIOTUU IIPOrPaMMUPOBAHUS;
y4acTBOBaTh B pa3pabOTKe CTaHAAPTOB, HOPM U MpPaBUJ, a TAK)KE TEXHHUYECKOMN
JOKYMEHTAIMH, CBA3aHHON C MPO(eCCHOHAIbHON AEATEIbHOCTBIO.

Bnanets:

METOAAaMU CO3JIaHMsI U UCCIIEeIOBAHUS MAaTEMaTHUECKUX MOJIeNIel TEXHOIOTHYECKUX
MIPOIIECCOB C UCTIOIH30BAHNEM KOMITBIOTEPHOU TEXHUKH;

MOJIb30BaThCs CUCTEMaMH aBTOMAaTHU3MPOBAHHOTO pacyeTa MapaMeTpoB U IMPOEK-
THPOBaHUS MeXaHM3MOB Ha OBM, ¢ yueToM OCHOBHBIX TpeOoBaHMI HMH(pOpMaLH-
OHHOI 0€30MaCHOCTH,

MeToaaMu o(pOpPMIICHHS U TIPEIOCTABICHHUS MPOSKTHON JTOKYMEHTAIMH TI0 000py-
JIOBaHUI0 M KOMIIJIEKCOB TEXHMUYECKUX CPEICTB, OOOCHOBBIBATH NPUHHUMAEMBbIE
MIPOEKTHBIE PEIICHHUS;

CIOCOOHOCTBIO OCYIIECTBIIATh OUCK, KPUTHUECKUH aHAJIN3 U CUHTE3 HH(pOpMalny,
MPUMEHSTh CHCTEMHBIH TTOJIXO/T JUTsl PEIICHHUS TIOCTABIICHHBIX 33/1a4;

HaBBIKAMHU Pa3pabOTKH KOMIIOHEHTOB allapaTHO-IPOTrPAMMHBIX KOMIUIEKCOB U 0a3
JTAHHBIX, WCTOJb3ys COBPEMEHHBIE WHCTPYMEHTAIBHBIC CPEICTBA W TEXHOJIOTHH
IPOrpaMMHUPOBAHUS;

CHOCOOEHOCTHI0 OOOCHOBBIBATH NMPUHUMAEMbIE NMPOEKTHBIE PEIIEHUs, OCYIIECTB-
JSATh TOCTAHOBKY U BBIMOJHATH SKCIEPUMEHTHI IO MPOBEPKE MX KOPPEKTHOCTH M
3¢ PeKTUBHOCTH.



3.1 MaTtpuiua cooTHeceHHsI TeM/pa3ae0B Y4eOHOH TUCHUIIMHBI (MO-
ayJisi) 1 GopMHUPYeMBbIX B HUX 001IeNnPodecCHOHATBHBIX U MPO(ecCHOHAIb-

HBIX KOMIIeTeHIIUH

Komnerenun
Paznensl, TeMbl AUCHUTIIIMHBI Obmee xo-
’ OIIK-1 | OIIK-8 | OIIK-9 | nuuecTBO
KOMIIETECHIIU I
Pasnen 1. BBegenue B aBTOMaTHU3UPOBAHHOE IPOSKTUPOBAHUE
Tema 1.1 CucteMHBIN 10AX0/ K IPOEKTUPOBAHUIO X X X 3
Tema 1.2 CtpykTypa nporuecca npoeKTUPOBAHUS X X X 3
Tema 1.3 CucreMbl aBTOMaTU3UPOBAHHOI'O IIPOEK- X X X
TUPOBAHUA U UX MECTO CPell APYTUX aBTOMATH3U- 3
POBaHHBIX CHCTEM
Tema 1.4 OcoOGeHHOCTH MPOSKTUPOBAHUS aBTOMA- X X X 3

TU3HUPOBAHHBIX CUCTCM

Paznen 2 TexHHYeCKOe 00eCcIeYeHNE CUCTEM ABTOMATU3HUPOBAHHOI'O ITIPOCKTUPOBAHUA

Tewma 2.1 CTpyKTypa TEXHUYECKOTO 00ECTICUCHUS X X X 3
Tema 2.2 OcHamienue pabodyero Mmecra B aBTOMAaTH-

3UPOBAHHBIX CUCTEMaX MPOEKTUPOBAHUS U yIIPaB- X X X 3
JICHUS

Pasnen 3 Maremarndeckoe obecriedeHre aHaian3a i CHHTe3a MPOEKTHBIX PeleHu
Tema 3.1 KoMnoHeHThI MaTeMaTH4ecKoro odecrie- X X X 3
YEeHUS

Tema 3.2. MeTozbl 1 aJITOPUTMBI aHAJIM3a MALLUH U X X « 3
MEXaHHU3MOB

Tema 3.3 TlocTaHoBKa 3a/1a4 TapaMeTPUIECKOTO < < < 3
CHHTE3a

Tema 3.4 MeTopl ONTUMH3ALUHI IPOEKTUPYEMBIX < < < 3
MAaIIMH U MEXaHU3MOB

Tema 3.5 Martemaruueckoe obecrieueHre noAcuCcTeM

MaIIMHHOMN TpaduKU U TEOMETPUIECKOTO MOJICTTH- X X X 3

poBaHus

Paznen 4 Metonuueckoe U mporpaMmMHOe 00eCTieYeHIEe aBTOMAaTH3UPOBaH

HbIX CUCTEM

Tema 4.1 Cuctembl aBTOMAaTU3UPOBAHHOTO MPOEK-

TUPOBAHUS B MAITUHOCTPOEHUU x X X 3
Tema 4.2 ABTOMaTU3UPOBAHHBIE CUCTEMBI YIIPaB- . < < 3
JICHUS

Tema 4.3. IHCTpyMEHTaNIBHBIE CPEICTBA KOHUENTY-

aJIBHOTO MIPOEKTUPOBAHMS aBTOMATHU3UPOBAHHBIX X X X 3

CHUCTEM

Paznen 5 Undopmarmonnas moepskka dTarnoB KU3H

ennoro nukia ninenuii CALS-rexnomoruu

Tema 5.1 MudopmanimoHHas mojaepkKa 3TaroB

>knu3HeHHoro uukna nnenuit CALS-texnomorun

X

X

X

3

4. CTpyKTYypa " coiepkaHne TUCUUILTHHbI
OO11ast TPYA0E€MKOCTh AUCIIUTUTMHBI COCTABIIAET 6 3aueTHBIX equHMIIbI (216 akas. d.)

4.1 O0bemM TUCUMILIUHBI U BUAbI Y4e0HOI padoThI




Bune! zagatuil KonnuecTBO ak.yacoB
10 OYHOU opme 10 320YHOMU
o0yueHHUsI dopme 0OyueHus
5 cemectp | 6 cemecTp (4 xypc)
OO6m1ast TpyI0EMKOCTh TUCIUILIMHBI 72 144 216
Konrakrnas pabora 48 70 20
AyauTOpHBIC 3aHATHS 48 70 20
JIEKLIUA 16 14 6
nabopaTtopHbIe pabOTHI 32 56 14
CamocrosiTenpHas padbora 24 38 187
npopaboTka y4eOHOro MaTepHaa 1o JIuc-
IUTUTHHE (KOHCTIEKTOB JIEKIIMH, YI€OHUKOB, 8 6 52
MaTepuagoB CETEBBIX PECYPCOB)
BBHITIOJTHEHNE UHIUBUAYATbHBIX 3aJaHUN 8 6 45
MoAroTOBKAa K TECTUPOBAHUIO 8 3] 45
KypcoBas pabota 20 45
KonTtpounb 36 9
Bun uroroBoro KoHTpOIIs Kypcosas Kypcosast pabora,
3auer pabora,
DK3aMeH
OK3aMeH
4.2 Jlekuun
OOBeMm B ak.gacax
dopmu-
} ouHas 3a04Has pyeMbIC
Ne Paznen nucuurnmuuel (MOYst), TEMBI JISKITHI dhopma dhopma COMIIE
oOyue- oOyue- TeHIHH
HUS HUS
1 | Pazpen 1. BBenenue B aBTOMaTU3MPOBAHHOE POEKTUPOBAHNE
Tema 1.1 CucreMHBIN OAX01 K TPOESKTUPOBAHUIO OIlK-1,
1.1 2 1 OIIK-8,
OI1K-9
Tema 1.2 CtpykTypa npouecca npoeKTHPOBAHUS OIIK-1,
1.2 2 OIIK-8,
OI1K-9
Tema 1.3 Cucrembl aBTOMaTU3UPOBAHHOTO MPOEK- OIlK-1,
1.3 | THpOBaHUS U UX MECTO CPeAU APYTUX aBTOMATH- 1 1 OIIK-8,
3UPOBAHHBIX CUCTEM OI1K-9
Tema 1.4 OcoGeHHOCTH TPOEKTUPOBAHUS aBTOMA- OIIK-1,
1.4 | TMBUPOBAHHBIX CUCTEM 1 1 OI1K-8,
OI1K-9
2 | Pazgen 2 Texauueckoe obecreyeHNe CUCTEM aBTOMATH3UPOBAHHOTO MTPOCSKTUPOBAHHS
Tema 2.1 CTpyKTypa TEXHUYECKOTO 00€CTICUeHUS OIIK-1,
2.1 2 - OIIK-8,
OI1K-9
Tema 2.2 OcHamenue pabouero MecTa B aBToMa- OIIK-1,
2.2 | TU3UPOBAHHBIX CHCTEMaX MPOCKTHPOBAHUS U 3 - OIIK-8,
YIIPaBJIEHUS OIIK-9
3 | Pazgen 3 MaremaTnueckoe o0ecriedeHre aHaIi3a i CHHTE3a MPOSKTHBIX PeIIeHUH
Tema 3.1 KoMIoHEHTEI MATEMATHYECKOTO O0€ECIIE- OIIK-1,
3.1 | yeHus 2 1 OI1K-8,
OI1K-9




Tema 3.2. MeTobl U aJTOPUTMBI aHATM3a MAllluH U OI1K-1,

3.2 | MexaHU3MOB 3 - OIIK-8,

OI1K-9
Tema 3.3 IlocTaHoBKa 3a/1ay mapaMeTPUIECKOro OIIK-1,
3.3 | cuHTE3a 2 OI1K-8,
OI1K-9
Tema 3.4 MeToabl ONITUMU3AIUN TPOEKTUPYEMBIX OIIK-1,
3.4 | MamMH 1 MEXAaHU3MOB 2 - OIIK-8,
OI1K-9
Tema 3.5 MaremaTtndeckoe o0ecIIeueHne IOACH- OIIK-1,
3.5 | creM MamuHHOM TpadUKH U TEOMETPUUECKOTO 2 1 OIIK-8§,
MOJIETTUPOBAHUS OI1K-9
4 | Paznen 4 Meronuueckoe v mporpaMMHoOe obecriedeHre aBTOMaTU3UPOBAHHBIX CUCTEM
Tema 4.1 Cucrembl aBTOMaTU3UPOBAHHOTO MPOEK- OIlK-1,
4.1 | TMpOoBaHUs B MAIIMHOCTPOCHUH 2 1 OIIK-8,
OI1K-9
Tema 4.2 ABTOMaTu3upOBaHHBIE CUCTEMBI YIIPaB- OIlK-1,
4.2 | neaus 2 OIIK-8,
OIIK-9
Tewma 4.3. IHCTpyMEHTaIbHBIE CPEJICTBA KOHIIETI- OIIK-1,
4.3 | TyaJdpbHOTO MPOCKTUPOBAHUS ABTOMATU3UPOBAHHBIX 2 OIIK-8,
CUCTEM OIIK-9
5 Paznen 5 MudopmanimonHas moajep:Kka 3TaroB )KU3HEHHOTO IUKJIA U3EITAN
CALS-TexHonoruu
Tema 5.1 MadopManimorHast moaaepkka 3TarnoB OIIK-1,
5.1 | xusHennoro nukia u3geanii CALS-texHomorun 2 - OIIK-8,
OI1K-9
NTOI'O 30 6
4.3. IlpakTU4yecKue 3aHITUS
He npenycMmoTtpensl
4.4, JlabopaTopHble padoThI
O6nbem B ak.yacax | JlaGoparopHoe
ouHas | 3aouyHas | oOopynoBanue u | Dopmupye-
Ne HanmenoBanue 3aHsaTHS dopma | ¢dopma (nmm) po- MBI€ KOMIIE-
oOyueHus | 00y4eHUs rpaMMHOE TEHIUU
o0ecrnieyeHue
1. | Paznen 1. BBenenue B aBTOMaTU3MPOBAHHOE MPOEKTUPOBAHUE
AHaM3 CTPYKTYpBI TIPO- 4 2 APM Win- OIIK-1,

1.1 | rpaMmMHBIX KOMILIIEKCOB Machin OIIK-8,
WH)KEHEPHOTO pacyera OIIK-9
[IpoexTupoBanue HoJI- 4 2 APM WinBear OIIK-1,

1.2 | WIMITHUKOBOTO y3Jla B MO- OI1K-8,
nyine APM WinBear. OIIK-9
[TpoexkTHpoBaHWEe MEXaHHM- 4 - APM WinTrans | OIIK-1,

1.3 | geckoit mepenauu B MOIYJe OIIK-8,
WinTrans. OIIK-9
[TpoexTHpoBaHue U pacueT 4 2 APM WinShaft. | OIIK-1,

1.4 | BamoB m oceil B Momyie OIIK-8,
APM WinShaft. OI1K-9

1.5 | IIpoexTHpoBaHHE pEIYK- 2 - APM WinDrive. | OIIK-1,




topa B APM WinDrive.

OIIK-8,

CALS-rexHonoruu

OIIK-9
[TpoekTrpoOBaHUE bep- 4 2 APM Win- OIIK-1,
16 MCHHOW KOHCTPYKIIUU B Structire 3D OIIK-8,
' moayiae APM WinStructire OIIK-9
3D
2. Pasnen 2 Texuudeckoe o0ecnieyeHne CUCTEM aBTOMATHU3UPOBAHHOTO IIPOCKTUPOBAHUS
AHamn3 OcCHAIEHUS CO- 2 - - OIIK-1,
BPEMEHHOTO pabodvero me- OIIK-8,
2.1 |cra B aBTOMaTH3UPOBAH- OIIK-9
HBIX CHCTEMaX IPOCKTH-
pPOBaHMUSI U YIIPABICHUS
3 Pasnen 3 Maremarndeckoe oOecriedeHIe aHaIn3a U CHHTE3a MPOCKTHBIX PEIICHUI
PazpaboTrka maremarude- 10 - [Taker MathCad | OIIK-1,
31 CKOM MOJIEIN TMPOEKTUPO- OI1K-8,
' BaHHUS JcTajeli u Mexa- OIIK-9
HHU3MOB MallliH
4 Pasnen 4 Metoaudeckoe ¥ MporpaMMHOE 00ECIICUeHNEe aBTOMATH3HPOBAHHBIX CHCTEM
Co3nanue 0Oa3pl JaHHBIX B 6 - APM Base u OIIK-1,
4.1 | moayne APM Base. Microsoft Excel | OIIK-8,
OIIK-9
Pa3paboTka mporpaMMHOIO 4 2 Microsoft Excel | OIIK-1,
Momyns moxbopa  CTaH- OIIK-8,
4.2 | mapTHBIX MOJIUIUITHUKOB U OIIK-9
MpOBEpPKa WX Ha CTaTHU4Ye-
CKYIO TPY30I0AbEMHOCTb.
Pazpabotka mporpamMmMHOTo 8 - Microsoft Excel | OITK-1,
43 MOAYJIs pacuera Baja Ha OIIK-8,
' CTaTHYECKYI0 M YCTaJOCT- OIIK-9
HYIO IPOYHOCTb.
Pazpabotrka wmomyns u- 8 - Microsoft Excel | OITK-1,
HaMHM4YECKOIr'0 pacuera Bajia OIIK-8,
4.4 .
IpY 3aJaHHOM YacTOTEe €ro OIIK-9
paboTHI.
PazpaboTrka Momyns aBTO- 8 2 Microsoft Excel | OITK-1,
MaTH4YECKOI'0 CcO3JaHus OIIK-8,
45 | rpagpuyeckoil uacTH TeX- OIIK-9
HUYECKOW JIOKYMEHTalluu
110 3a/IaHHBIM ITapameTpa.
Pazpabotka cuctemsl on- 4 - Microsoft Excel | OITK-1,
4.6 | TMMaJBHOTO BBHIOOpA TIO- OI1K-8,
caJioK OIIK-9
WUuTepakTuBHOE  aHMMa- 12 - Komnac 3D OIIK-1,
47 muonHoe 3D mopenupoBa- OIIK-8,
' HUEe paboThl MalIMH U Me- OIIK-9
XaHU3MOB
Pazpabotka uHpoOpMaru- 4 2 Microsoft Excel | OIIK-1,
OHHOM CHCTEMBI IOMOIIA OIIK-8,
MPOEKTUPOBIIUKY OI1K-9
5 Paznen 5. MadopmanrionHas mojiepKka 3TarnoB KU3HEHHOTO ITMKJIa U3EITHIA
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Paspabotka CHCTEMBI 8 - Microsoft Excel | OITK-1,

5.1 | ympaBieHus  KU3HEHHBIM OIIK-8,

[IAKJIOM CUCTEMEI OIIK-9
HUTOI'O 88 14

4.5. CamocTosiTesibHas padoTa 00y4aromuxcst

O0BeM aK.yacoB

Paznen nucuurinHb Bun camocrositenbHOM paboThI ouHas hopma JaotHan
o0yJeHus (opwma o6y-
YCHUS
Paznen 1. BBenenue B | mpopaboTka yaeOHOTO MaTepuaa 3 12
aBTOMATH3MPOBAHHOE | IO TUCIHILIMHE (KOHCIICKTOB JICK-
MIPOCKTHPOBAHHE Ui, y4eOHUKOB, MaTepUAJIOB Ce-
TEBBIX PECYPCOB)
BEITIOJTHEHUE MHIUBUyaIbHBIX 3a- 3 9
TaHuH
MTOJITOTOBKA K TECTUPOBAHUIO 3 9
KypcoBas pabota 15
Paznen 2 Texauue- npopaboTka yueOHOro MaTepuaia 3 10
CKoOe oOecrieueHue 10 TUCIUTUTHHE (KOHCIIEKTOB JICK-
CHCTEM aBTOMATHU3H- | WU, Y4eOHHKOB, MAaTEPHAJIOB CeE-
POBAHHOTO IIPOEKTH- | TEBBIX PECYPCOB)
poBaHUs BBINOJIHEHUE WHMBUyaIbHBIX 3a- 3 9
TaHu’
MOATOTOBKA K TECTUPOBAHUIO 3 9
KypcoBasi paboTa 15
Paznen 3 Maremaru- | mpopaboTka yaeOHOTO MaTepuaa 3 10
gyeckoe oOecredeHne | Mo AUCHUUILINHE (KOHCIIEKTOB JIEK-
aHaJIM3a U CUHTE3a Ui, y9eOHUKOB, MaTepHAIIOB Ce-
MIPOEKTHBIX PEIIEHUN | TEBBIX PECYpPCOB)
BEITIOJTHEHUE WHIUBUyaTbHBIX 3a- 3 9
NaHuU
MOJITOTOBKA K TECTUPOBAHUIO 3 9
KypcoBasi paboTa 10 10
Paznen 4 Meroauue- | mpopaboTka yueOHOTro Marepuania 3 10
CKOE€ M MPOTPAMMHOE | 110 JUCUIUTUINHE (KOHCTICKTOB JICK-
obecrnieueHne aBTo- 11, y4eOHUKOB, MaTepUAJIOB Ce-
MaTU3UPOBAHHBIX TEBBIX PECYPCOB)
CUCTEM BBINOJIHEHUE WHIWBHyaIbHbBIX 3a- 3 9
TaHuH
MOATOTOBKA K TECTUPOBAHUIO 3 9
KypcoBasi paboTta 10 5
Paznen 5 Uudopma- | mpopaboTka yaeOHOro MaTepuaa 2 10
[MOHHAS MOJJIEPKKA | MO AUCHUIIINHE (KOHCTIEKTOB JIEK-
ATAroOB XU3HEHHOTO | IHii, yueOHUKOB, MaTEPHUATIOB Ce-
IIUKJIA U3SITAN TEBBIX PECYPCOB)
CALS-texHonoruu BBITIOJTHEHUE HHIUBUTyaTbHBIX 3a- 2 9
TaHUuU
MOJITOTOBKA K TECTHPOBAHUIO 2 9
NTOI'O 62 187
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[TepedyeHr y4eOHO-METOAMYECKOTO OOECIEYCHHS JJIsi CaMOCTOSATEIBLHON paboThl IO
JTUCIUTIINHE (MOJYIIIO):

1. APM WinMachine, (Cuctema aBTOMaTH3UPOBAHHOTO pacueTa U MPOSKTUPOBAHUS
MaIlTiH, MEXaHU3MOB U KOHCTpYKIHH ). KpaTkoe onncanue nmpoaykra. M.; U3n-Bo «ATIM». — 64c.
2. 3ampuii A.A. YuebHo-meroanueckoe nocodue «IIpakruueckuii yaeOHBIN KypC.
CAD/CAE cucrema APM WinMachine» / M. 2013; U3n-so AIIM. — 144 c.

3. Komnac 3D V15. PykoBojctBo nonb3oBaressi. OAO «AcKon».
4. Kommnac 3D V15. Ilpaktuyeckoe pykoBoacTBO. OAO «ACKOHY.

4.6. BoinoJiHeHHEe KYPCOBO# padoThI

[TpuctynaTh K BBIIOJHEHHUIO KYPCOBOW pabOThl HEOOXOUMO MOCIIE U3YyUSHHs MaTepuaa
[0 JIUTEPATypHBIM MCTOYHUKAM, YOEIUBIINCH IIyTEM OTBETOB Ha BOIPOCHI Ul CaMOIIPOBEPKH,
YTO MaTepuas TEMbl YCBOEH.

Brinonnenue kypcoBoil pabOThI CIIOCOOCTBYET 3aKpPEIUICHHWIO 3HAHUN MPU CaMOCTOsI-
TEJIbHOM M3Y4YEeHUHU Kypca, a TaKKe BbIpadaThIBaeT HaBbIKM B paboTe MPU paCCMOTPEHHUH U OIU-
CaHWW HETaTHBHBIX (PaKTOPOB.

Conepxanue KypcoBoil paboTsl. CTpyKTypa paboThl BKIIOYAET B ceOs cielyrolue oc-
HOBHBIE JIEMEHTHI B MOPSIJIKE UX PACHOJIOKEHHUS:

- TUTYJIbHBIN JIUCT;

- COJIepKaHUE;

- BBEJ/ICHUE;

- OCHOBHasl 4acThb (OTBETHI Ha BOMPOCHI 3aJJaHHsI COTJIACHO BapUaHTa);

- 3aKJII0YECHHUE;

- CIIMCOK MCIOJIb30BaHHBIX HCTOYHHUKOB.

TUTYynbHBIN JIUCT NOJKEH COAEpXkKaTh CBEJEHUS 00 00pa30BaTEIbHOM YUPEKICHUH, UH-
cTUTyTe U Kadeapsl, 1€ BbINOJIHEHAa KOHTpPOJbHas pabora u uHpopmauus o0 obydaromiemcs
BBIIIOJIHUBUIETO KypCOBYIO paboTy. Ha TuTynbHOM sHcTe 00ydarouicss CTAaBUT CBOIO MOAIKUCH.

Bo BBeneHuu QopmynupyeTrcs OCHOBHbBIE MOHATUS U ONpEIENCHHs, MECTO M 3HAUYEeHUE
M3y4aeMOH JIHUCUUILIMHBI B HAYKE U IPAKTHUKE.

B ocHOBHOI1 yacTn m3naraercs MaTepualn 1Mo TeMe KypcoBoi paboThl BEIOpaHHBIX 110 3a-
JAHUIO COTJIACHO COOCTBEHHOTro BapuaHTta. Cojepikanue padoThl IOHKHO PAaCKphIBATh TEMY 3a-
JaHUS.

B 3axmoueHnn nmpuBOASTCS 00O0OIEHHBIE UTOT, OTPAXKAETCsl PE3YJIbTAT BBINOJIHEHHBIX
KypcoBO#M paboThl, MPEeIIOKEHNU U PEKOMEHALNU 110 MCIIOJIb30BAaHUIO MOJyYSHHbIX 3HAHUH B
M3Y4YEHHUHU MOCIEAYIOIUX TUCIUILINH, a TAK)KE UX IPUMEHEHHE B IPOU3BO/ICTBE.

Tekct KypcoBoil pabOTBI MOXKHO OTHECTH K TEKCTOBBIM AokymeHTaM. CormacHo ['OCT
2.105-95 "ECK/I. O6mue tpeboBanus k TekctoBbiM gokymeHTaM" u [OCT 2.106-96 "ECK/.
TexcToBbIE JOKYMEHTHI" TEKCTOBBIE JOKYMEHTBI NOAPA3IEIISAIOTCS Ha JOKYMEHTBI, COAEPIKaIINE B
OCHOBHOM CIUIOIIHOM TEKCT (TEXHUYECKHUE OMMCAHMS, PACUETHI, MOSICHUTENIbHbBIE 3alIUCKH, WH-
CTPYKIMH U T.I1.), U TEKCT, pa30UTHIN Ha rpadsl (crienupuKaiuy, BeA0MOCTH, TAOIUIBI U T.I1.).

KypocoBas paboTa BbINOJIHAETCS Ha KOMIBIOTEPE, TEKCT M3JIaraloT Ha OJHOW CTOpOHE
micta gopmarta A4 ¢ octaBieHHEM MoJiel ¢ neBoi ctopoHsl 30 MM, ¢ ipaBoif 15 MM, cBepxy U
cHu3y 1o 20 MM. Ecnu BeINoNHSIETCS OT PYKH, TO JOIMYCKAEeTCsl HalucaHue paboThl B 0OBIYHOMN
TETPaJX UMEIOIYI0 Pa30UBKY — KIJIETOUKA.

A03a11bl B TEKCTE€ HAUMHAIOT OTCTYIIOM, PaBHBIM 15-17 mm.

JlonmyckaeTcsl KOMPOBAaHUE PUCYHKOB M3 KHHUTI. PUCYHKH IOJKHBI OBITH M300pakeHbI
YETKO, JKEeJIaTeIbHO OTPEIaKTHPOBAaHHbBIC B TIPOrpaMMHBIX mpoaykrax CorelDraw, Photoshop.

OmneyaTku, OMUCKY U rpaduuecKrue HETOYHOCTH, OOHAPYKEHHBIE B POLIECCE BHITOTHEHUS
paboThl, TOMYyCKAeTCsl UCIPABIAThH 3aKpallliBaHUEM TEKCTOBBIM KOPPEKTOPOM M HAaHECEHHEM Ha
TOM K€ MECTE UCIIPABJIEHHOTO TEKCTa (TpaduKH).
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[ToBpexxaeHust TUCTOB, IOMAPKH U CJIEIbl HE MOJHOCTHIO YAAJCHHOTO MPEKHETO TEKCTa
(pucynka) He nomyckaercsa. O0beM OCHOBHOM 4acTH paboThl — MPUOIM3UTENBHO 35-40 cTpanHwuil.
O6beM 3akimoueHus | ctpaHua.

3amaHne U METOIMYECKHE YKa3aHWUsI 110 BBITOJHEHHUIO KypCOBOW PabOThI IO AUCIUILIAHE
«CuCcTeMbl aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS» TPEJCTABICHBI B PEKOMEHIAIUSIX TI0 BHI-
MOJTHEHUIO KYPCOBOHM pabOTHI.

4.7 Coaep:xanue pa3iejoB IUCHUILINHBI

Pasnen 1. Beenenne B aBTOMaTH3NPOBAHHOE TIPOEKTHPOBAHNE

Tema 1.1 CucreMHBIN 10AX0 K IPOEKTUPOBAHUIO
[TonsiTre nHXeHEepHOTo MpOoeKTUpOBaHusA. [ [puHIUIIBI CUCTEMHOTO 0AX0/1a. OCHOBHBIE OHSTUS
CUCTEMOTEXHHKHU.

Tema 1.2. CtpykTypa npoiecca npoeKTUPOBAHUS
Nepapxudeckass CTpyKTypa MPOCKTHBIX CHEIU(PUKAIUN U HepapXUUIECKUE YPOBHHU MPOSKTUPO-
Banusa. Cramuu mpoektupoBanus. CoJep’kaHUE TEXHUYECKUX 3aJaHUN Ha IMPOEKTHPOBAHHE.
Knaccudukanus moneneit u mapaMeTpoB, UCIOJIB3YEMBIX MPU aBTOMATU3UPOBAHHOM MPOEKTH-
poBaHuH. TUMOBBIE MPOEKTHBIE TPOLEAYPHI.

Tema 1.3. CucteMbl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS U UX MECTO CPEIU JAPYTHUX
ABTOMATU3HPOBAHHBIX CHCTEM.
Otanbl KU3HEHHOrO LMKJIa npoMbliuieHHbIX uzgenuil. Ctpykrypa CAIIP. Pa3snoBuanoctu
CAIIP. Bexymue mporpammel, Hcronb3ytonmecs mo scemy mupy. [Ipumeper CAD, CAM, CAE
cucteM. O630p OMOIMOTEK OCHOBHBIX MaTeMaTHYeCKUX (DYHKIUN 7S OMUCAHUS 3-X MEPHBIX
AJIEMEHTOB (si7lep reOMETPUYECKOro MojenupoBaHusi). OCHOBHbIE MOHATHUS O siJipe, Kilaccudu-
karus siaep u ux npumepbl. Konnenmus CALS texnonoruii. bazossie mpuniunsl CALS. ba3oBsie
YIPaBICHYECKUE TEXHOJIOTHUH.
Tema 1.4 OcoGeHHOCTH TPOESKTUPOBAHMSI ABTOMATU3UPOBAHHBIX CUCTEM
Oranel IpoeKTUPOBaHUs. OTKPBITHIE CUCTEMBI.

Pa3znen 2 Texuudeckoe obecrieueHre CUCTEM aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS

Tema 2.1 CTpykTypa TEXHHYECKOTO 00eCTIeUeHUs
TpeboBanus, npeabABIsAEMbIe K TEXHHUECKOMY oOecrieueHuto. TUmbl ceTeil. ITanoHHas MOJEThb
B3aUMOCBS3U OTKPBITBIX CUCTEM.

Tema 2.2 Ocnamienue pabodyero Mecrta B aBTOMaTH3MPOBAHHBIX CHUCTEMaX MPOEKTHUPO-
BaHUS U yIIPABJICHUS
Amnmaparypa pabouyux MECT B aBTOMAaTU3MPOBAHHBIX CUCTEMAaX MPOCKTUPOBAHUS U YIIPABICHHUS.
Meroapl AocTyna B JIOKAJBHBIX BBIYHUCIUTENBHBIX CETsIX. JIOKaJIbHBIE BHIYUCIUTEIIbHBIC CETH.
Certu xonblieBo# Tomonoruu. KaHanbl mepegayu naHHBIX.

Paznen 3 MaremaTrueckoe oOecTiedeHre aHaI3a U CHHTE3a MPOSKTHBIX PEIICHUN

Tema 3.1 KoMnoHEHTHI MaTeMaTH4YECKOTO 0OecTIeueHHs
Matemaruueckuil anmapar B MOJENSAX Pa3HbIX HMepapxuuyeckux ypoBHeil. TpeboBanus k Mare-
MaTHYEeCKUM MOZeNsM U uncieHHbIM MeTogam B CAIIP. Mecto mpoueaep ¢bopMupoBaHusi Mo-
JieJIel B MapuIpyTax IpOCKTUPOBAHUS.

Tema 3.2 MeTobl ¥ aTOPUTMBI aHATHM3a MAITUH 1 MEXaHU3MOB
MareMaTtnueckre MOJEIH B TPOIEAypax aHaln3a Ha MaKpOypoBHE. METOAbl W alrOPUTMBI
aHallM3a Ha MakpoypoBHE. MareMaTH4eckoe oOecrieueHrne aHallu3a Ha MUKpOypoBHE. Martema-
TUYECKOE OOECTeUYeHHe aHain3a Ha (PYHKIIMOHAIBHO-TOTUYECKOM YPOBHE. MaTemaTHdyeckoe
o0ecrieueHre aHallM3a Ha CUCTEMHOM YPOBHE.

Tema 3.3 [TocTaHOBKa 3a/1a4 MapaMETPUIECKOTO CUHTE3a
Mecro npoueayp cuHTe3a B MPOEKTUpOBaHUU. KpuTepru onTUMaIbHOCTH. 3a/1a4i ONITUMHU3aLUN
C YYETOM JIOITyCKOB.

Tema 3.4 MeToapl ONTUMU3AIIH TPOSKTHPYEMBIX MAIITMH U MEXaHH3MOB
0630p MeTon10B onTUMU3amuK. [locTaHOBKA 3a/1au CTPYKTYPHOTO CHHTE3a. METOJbI CTPYKTYP-
HOT'O CMHTE3a B CUCTEMaX aBTOMATU3UPOBAHHOTO MPOEKTHUPOBAHUS
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Tema 3.5 MartemaTrnueckoe 0OeCTICUeHHE MOJICUCTEM MAITMHHOW T'paUKd U TeOMETpPH-
YEeCKOr0 MOJAEINPOBAHUS
KomnonenTsl MaTemMaTiuueckoro odecneuenus. I'eomerpuueckue Moenu. MeTo sl 1 alrOPUTMBI
MalIMHHON TpaduKu.

Paznen 4 Meroanyeckoe u MporpaMMHOE obecrieueHrne aBTOMaTH3NPOBAHHBIX CUCTEM

Tema 4.1 Cucrembl aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHHUS B MAIIIMHOCTPOCHHUH
OcHoBHBIE (DYHKIIMM U MPOEKTHBIE Mporenypsl, peaausyembie B [I0 CAIIP. CocraB koMIbIO-
teproro makera APM WinMachine. Cdepa npumenenusi. OCHOBHBIE OCOOEHHOCTH pacyera.
Pesynbratsl pacuera. [lpeqnasnauenne CAD cucrem. [Tapamerpruyeckoe n HemapaMeTpHuecKoe
MIOCTPOCHUE YepTexei. 3-Xx MepHoe MojenupoBaHue. CpaBHEHHE IPOrpPaMMHBIX MPOAYKTOB
Kommac 3D. T-flex. SolidWorks. AutoCad. Ipennasnauenne CAM cucrem. O630p BO3MOXKHO-
creir SolidCAM. VisualMill. Textran.

Tema 4.2 ABTOMaTU3UpOBAaHHBIE CUCTEMBI YIIPABICHUS
ABTOMaTH3aIUs yOpaBleHUsl npeanpustusiMu. Jlornyeckue cucteMbl. ABTOMaTH3alUsl YIpaB-
JICHUS TEXHOJOTHYECKUMH MPOIECCaMU. ABTOMATU3UPOBAHHBIE CHCTEMBI JIEITOIPOU3BOJICTBA.

Tema 4.3. HCcTpyMeHTaNbHBIE CPEACTBA KOHIENTYAIbHOTO MPOEKTHUPOBAHUS aBTOMa-
TU3HPOBAHHBIX CHCTEM
Tunst CASE-cuctemsl. Crnernudukaiuu NpoekToB mporpamMmubix cucrteM. Meroauku |IDEF.
KomnoneHTHO-0prueHTHpOBaHHBIE TeXHONIOTUU. CHCTEMBI yrpaBieHus: 6a3aMu JaHHbIX. VHTEIN-
JIEKTyallbHbIE CPEJICTBA MOICPIKKU MIPUHSIITHS PEIICHUH.

Pazmen 5 WudopmanmoHHas TOAIEp)KKA JTAlOB JKU3HCHHOTO IWKIA H3ICITIHM
CALS-TexHonoruu

Tema 5.1 MWudbopmanmoHHas TMOAJAEP)KKA ITAlOB JKU3HCHHOTO IWKIA H3ICTHHA
CALS-TexHonoruu
00630p CALS-crangapros. S3biku pazmerku. STEP-texnomornn. Kpatkoe onmcanue si3bika EX-
press. CtangapThl yIpaBlieHUs: KaYECTBOM MTPOMBIIITICHHOW MPOAYKIIUH.

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUHU
HpI/I N3YUCHUHN JUCHUIINIMHBI HCIOJL3YCTCI HMHHOBALIMOHHAA O6pa3OBaTCJ'H)Ha$I TEXHO-
JIOTUs Ha OCHOBE HHTETpalliui KOMIICTCHTHOCTHOT'O U JIMYHOCTHO-OPUECHTUPOBAHHOT'O ITIOAXOI0B C
3JIEMEHTaMU TPAJUIMOHHOTO JIEKIIMOHHO-CEMUHAPCKOT0 M KBa3UMPOPECCHOHATBHOIO 00yUEeHUS
C UCIIOJIb30BAHUCM MHTCPAKTUBHBIX (bOpM IMPOBECACHU A 33.H5{TI/II7I, HCCHGHOB&TCHLCKOﬁ HpOCKTHOI\/'I
ACATCIIBHOCTHU U MyanHMeI[HfIHI:IX y‘-IC6HI>IX MaTCpHraioB

Buy yueOnoit paboThl OO6pa3zoBaTeIbHBIE TEXHOJIOTHHI
DJeKTpOHHBIE MaTepHalbl (B T.4. CET€BbIE HCTOYHUKH), HC-
Jlexunn II0JIb30BAaHNUE MYJIbTUMEAUNHBIX CPENICTB, pa31aTOYHbIA Ma-
TEpHUAI

TCCTI/II)OBaHI/IG, BBIITOJIHCHHUEC I'PYHITIOBBIX ay/IUTOPHBIX 3a-

JlaGopaTopHble 3aHATHS .
JAHWH, WHIUBUAYAIbHbIE TOKIIAIbI

BrinosiHeHNE MHIMBUAYAIBHBIX 3aJJaHUI HA KYpPCOBYIO pa-

00Ty, TOATOTOBKA MOSICHUTETTFHON 3aMMUCKH U TpaduyecKoi
Y4acTH, 3aluTa MpoekTa (paboThl) ¢ UCITOIH30BAaHUEM CTIaii-
JIOBBIX MPE3EHTALINM.

KypcoBas pabota

Brmonnenue TBOPYECKOTI'O 3agaHus, IMOAIOTOBKA U 3alllUTa

CamocrosiTenpHas pabora o .
COOOIIIEHUS C HCTIOIH30BAHUEM CIIAMIOBBIX TPE3CHTAIINN.

6 OneHoYHbIE CPEACTBA TUCHUIIIMHBI
OCHOBHBIMU BUJAMH JTUCIUIUIMHAPHBIX OLEHOYHBIX CPEACTB NMPHU (PYHKIIMOHUPOBAHUU
MOJTyJIbHO-PEHTHHIOBOM CUCTEMbI 00yUeHHS SBIISIOTCS: Ha CTaJUM pyOekKHOro peiitunra, gpop-
MHUPYEMOTO O pe3yJibTaTaM MOAYJIbHOTO TECTHPOBAHUS — TECTOBBIEC 3a/laHUs; HA CTaJUU IIO-
OLIPUTENILHOTO peHTHHTa, POPMUPYEMOTO O pe3ysbTaTaM MOArOTOBKU M MPE3EHTAIUU BBIIO-
HEHUSl TBOPYECKOTO 3a/laHusl — KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE 33/1aHNUS; HA CTaluU Mpo-
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MEXYTOUHOTO PEHTHHra, ONMpeAeNsieMoro Mo pe3yjiabTaTaM CIayd 3adyeTa — TeOPEeTUYECKHE BO-
MIPOCHI, KOHTPOJIHUPYIOIIKE COJIEpKaHre y4eOHOro MaTepuraia.

6.1 HacnopT (l)OHI[a OLHCHOYHBIX CPEACTB M0 TUCHHUIIJINHE

Ne pas- Kontpomupyemsie paznensl | Koa koHTponmpye- O11eHOYHOE CPEICTBO
nena (TeMbI) AUCITUTLIMHBI MOU KOMIIETEHIIUU HAaUMEHOBAHUE KOJI-BO
Tect 40
NunusuayaipHOE
BBenenue B aBTOMaTH3UpOBAH- OIIK-1, OIIK-8, JUHBHLY 10
1 3aJaHue
HOE MTPOEKTUPOBAHUE OIIK-9
Bonpocs! ais 3a- o5
yera
Tect 10
Texundeckoe odecrieyeHue cu- NunusunyanbHoe
OIIK-1, OTTK-8, JUIBHILY 5
2 CTEM aBTOMAaTHU3UPOBAHHOTO OIIK-9 3aJaHue
MIPOSKTUPOBAHUS Bomnpocer mis 3a- 10
yera
Tect 40
Maremarnueckoe o0ecrieueHue NupuBunyansHOE
OIIK-1, OTTK-8, JUHIBHILY 5
3 aHaJIM3a U CHHTE3a TPOCKTHBIX OI1K-9 3alaHue
pelieHu Bompockr qist 5k- 15
3aMeHa
Tect 40
Meroanyeckoe U IIporpaMMHOE NupuBunyansHOE
A porp OIIK-1, OTIK-8, JUIBHILY 5
4 obecrieueHre aBTOMaTU3UPO- OITK-9 3aJaHue
BaHHBIX CUCTEM Bormpocs! ais 9k- 15
3aMeHa
Tect 20
NuadopmanmodHas nogaepxka NunusunyaisHOE
(bopman AP OITK-1, OTTK-8, AHBHLY. 5
5 JTAIOB KU3HEHHOTO [IUKJIA U3- 3aaHue
" OIIK-9
nemnuit CALS-texHomornu Bormpocsr miist 9k- 5
3aMeHa

O©OoOo~NOoO ol WwWN -

6.2 IlepeyeHb BONPOCOB /i1 32a4eTa U IK3aMeHa
6.2.1 IlepeyeHb BONIPOCOB /1JIs1 324€TA

Paznen 1. Beenenue B aBToMaTu3upoBanHoe npoektuposanue (OITK-1, OIIK-8,
OIIK-9)
. OCHOBHBIE METO/BI aBTOMATHU3AL[UM TEXHOJOTUYECKOIO IPOEKTUPOBAHMS.
. Kakue Bunpl Mozeneit npeacTaBieHus ncXxoHol nHpopMaiuu ucnoib3yrores B CAIIP.
. CtpykTtypa npouecca npoektupoBanus. Craguu, uepapXu4eckre ypoBHHU.
. Kakosa ctpykrypa CAIIP.
. Kakue s13bIkH MPOEKTUPOBaHUS BXOJAT B COCTaB JINHIBUCTUYECKOTO 0OeCIIeueHusl.
. CucreMoTeXHUKA.
. Knaccugukarmus CAIIP.
. CucreMbl HU3KOTO, CPETHETO U BHICOKOTI'O YPOBHSI.
. F'eomerpuueckoe sipo. Knaccuduxarms.

10. brnoyHO-HEepapXHUECKHI MOIXO K MTPOSKTUPOBAHUIO. ACTIEKTHI U YPOBHU TIPOSKTHPOBAHUSI.
11. XXu3HeHHbI UK NPOMBIIUIEHHBIX H3JEINH, XapaKTEPUCTHKA HMCIOIb3YEMbIX aBTOMATH-
3UPOBAHHBIX CUCTEM.

12. HpOMBIH_IJICHHBIC ABTOMATHU3UPOBAHHLIC CUCTEMBI U UX (I)YHKI_II/II/I

13. CALS rtexHomoruu.

14. bazoBsle ynpaBieHUYECKUE TEXHOIOTHH.

15. Cucremsl CAE. Onpenenenne. Haznauenusi.
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16. Kputepuu Beidbopa cucrem CAE.

17. OcnoBubie ocobenHoctu cucrem CAE.

18. TBepaOTEIbHOE TOBEPXHOCTHOE MOJICTTHPOBAHHUE.

19. Kpurepun Beidopa cucrem CAD.

20. Cocrasnstonue s dextuBHocT CAD.

21. Cucremsl CAM. Onpenenenue. Haznauenus.

22. Kputepun Boibopa cucrem CAM.

23. CTpyKTypa U 3Tallbl pacueTHON MOJIEINH.

24. Victionp30BaHUE METO/1a KOHEYHBIX AJICMEHTOB.

25. OCHOBHbIE TUITBI KOHEYHBIX 3JIEMEHTOB.

Paznen 2. Texauueckoe o0ecriedeHrne CUCTEM aBTOMATH3MPOBAHHOTO MPOCKTUPOBAHUS
(OOIIK-9, OTIK-9, T1K-3)

26. Texunueckoe obecrieuenue CAIIP, METOAMKHN HCIIOIB30BaHUS IPOTPAMMHBIX CPEJICTB JIJIs
pelIeHUs TPAKTUYECKHX 3a/1au.

27. Ilpoueccopsl u namsate IBM.

28. Ilepudepuiinbie ycTpoiicTsa.

29. Turbl BEIYUCITUTEIHHBIX MAITUH W CUCTEM.

30. I[TepcoHaNbHBIN KOMITBIOTEP U €0 COCTaB.

31. PabGoune craHnum.

32.ApXUTEKTYpBI CEPBEPOB U CYNEPKOMITHIOTEPOB.

33. CeTu KOJBIIEBON TOMOJIOTHH.

34. Kananbl nepegaqu JaHHBIX.

35. MeToabl 1ocTyma B IOKAIBHBIX BRIYUCIUTEIBHBIX CETSIX, UCTIOIB3YsI COBPEMEHBIE CPEICTBA U
TEXHOJIOTUU MPOTPAMMHPOBAHUSI.

6.2.2 IlepeyeHb BONPOCOB /ISl IK3aMEHA
Paznen 3. Maremaruueckoe obecriedeHre aHaIM3a U CUHTE3a IPOEKTHBIX PELIEeHUI

(OIIK-1, OIIK-8, OITK-9)
1. Maremaruueckuii anmapat, ucnosibdyembii B CAIIP myist co3manus v MicclieIoBaHUs aHAJIO-
TOBBIX MaT€MaTHYECKUX MOJENIEH.
2. Y3110Boii MeTo (hOpMUPOBAHHS MATEMAaTHIECKUX MOJIETICH Ha MaKpOYpOBHE.
3. CpaBHeHME SIBHBIX U HESBHBIX METOJIOB MHTEIPUPOBAHMS CHCTEM AU PepeHIINaIbHBIX YPaB-
HEHMUIA.
3. MeTo1bl pa3peKeHHBIX MATPHIL.
4. MeTozpl pelieHts CUCTEM HeIMHEWHBIX areOpandeckux ypaBHeHUH, ucnonb3dyembie B CAIIP.
5. DTanbl NPUMEHEHUS] METO/1a KOHEYHBIX HJIEMEHTOB.
6. Jlornyeckne MOIENH 3JIEMEHTOB UM POBBIX YCTPOUCTB.
7. AHamTUTHYECKHE MOJIENIM CUCTEM MAaCcCOBOIO OOCITY>KUBAHMUSL.
8. CucreMbl MaccoBOro 00CIyKuBaHus. Y paBHeHUs Koiamoroposa.
9. CoObITHitHOE MOJIETUPOBAaHUE HA CUCTEMHOM YPOBHE ITPOCKTHUPOBAHMUS.
10. [Mpumep anamuTHueckor Moaenu CMO (ogHOKaHANBHOW OHO(A3ZHON CHCTEMBI MacCOBOTO
00CITy>KUBAHHUS).
11. PasnoBuanoctu cereit [lerpu.
12. TTocranoBka 3agau ontumuszanuu B CAIIP. Kputepun ontumManbHOCTH.
13. Pemrenue 3a1a4 mapaMeTpUIeCKOil ONTHMHU3AINHI C YIETOM JIOITYCKOB.
14. Tloaxomp! K peleHuto 3a1a4 cTpykTypHoro cunresza B CAIIP. Mopdonoruueckue TabiuIsl.
15. Iloaxoas! K pemeHuto 3afa4d cTpykrypHoro cuaresa B CAIIP. /UJIN-nepeBbs.

Paznen 4. Meronndeckoe U MporpaMMHOE OOecliedeHrne aBTOMAaTH3UPOBAHHBIX CHCTEM
(OOTIK-9, OIIK-1, OIIK-8, TIK-3)
16. CocraB Texunueckoro obecneuenust CAIIP.
17. CtpykTypa KOpIOpaTUBHON BBIYUCIUTEIHHON CETH.
18. Tumbl 1 XapaKTepUCTUKH YCTPOHCTB BbIBOJa HH(popMaruu u3 DBM.
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19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Tunel 1 XapakTepUCTUKH YCTPOKCTB BBo1a MH(popMarinu n3 IBM.
CraTtnueckast U TUHaAMHUUecKas maMsaTth DBM.
Merto/1 BETBEW U IPaHULL.
Meroauka ¢pynknronansHoro Mmoaenuposanus IDEFO.
Metoauka nnpopmanmonaoro moaeauposanus IDEF1X.
Huarpammsbl ki1accoB UML.
JnarpamMmsl cueHapues u koonepanuu UML.
CtpykTypHBIH cuHTe3. Mopdosiorndeckue TabauIibl.
Crpyxrypusiit cunte3. U-UJIU rpadsr.
Meroa pacnipocTpaHeHUs OTPAHUYEHUN ISl ONITUMHU3ALUN TPOCKTHBIX PEILICHUM.
Meron BeTBEH U I'paHUIL JUIsl ONTUMM3ALUU IIPOCKTHBIX PEILICHUM.
ba3oBslii reneTnueckuii anroput™. [Iponeaypa Beioopa poaurtenei.
Paznen 5 . UadopmanmonHas moaaepxKKa 3TarnoB )XKu3HeHHOTo nukia uznenui (OOIIK-9,

OIIK-1, OIIK-8, I1K-3)

31.
32.

CALS-texHonorun
CALS-crannapTsl.

33. SI3BIKH pa3METKH.
34.STEP-texuonoruu.

35.

CrangapTsl ynpapieHUsl Ka4€CTBOM IIPOMBIIIIEHHON NPOAYKLUHU, C YYETOM OCHOBHBIX Tpe-

O0oBaHUi MH(GOPMAITMOHHON O€301TaCHOCTH.

6.3 Illkajia oLleHOYHBIX CPEJICTB

O1neHOYHbBIE
YPpOBHH OCBOEHUS KOM-
N Kpurepuu onenuBanus cpeacTaa
MeTEeHUUN
(kKoJ1-BO OaIOB)
HponBuHyThIi — IIOJIHOE 3HaHMe Y4eOHOro marepuana c | TECTOBBIC 337a-

BauyTCHO», KOTIUYIHO»

HHSI
(30-40 GasoB);
TBOPYECKOE 3a-

nanwue (7-10
0aoB);
BOITPOCHI K 3a-
4eTy U SK3aMeHy,
(38-50 6amnoB)

(75 -100 6anoB) PACKpPBITHEM CYIIHOCTH U O0JAaCTH MpUME-
HEHHsI OCHOBHBIX MOJIOKEHU

—  yMEHHE MPOBOJUTH 0OOCHOBAHHUE OCHOBHBIX
HOJIOXKEHUM, KPUTHYECKH WX aHaJIU3UPO-
BaTh

— TBOPYECKOE BJIAJIEHUE METOJaMH IPAKTH-
YECKOTO MPHUMEHEHUS BCEX IIOJIOKEHUIM
JAUCUUIUIAHBI,  yMeHHe  O00OCHOBBIBATH
PHHHIMAEMbIe TIPOEKTHBIE PEIICHUSI.

Ha »tom ypoBHe oOyuaroumiicss crnocodOeH

TBOPYECKH MPUMEHATh WHOOPMAILUIO TS pe-

IICHUS] HECTAHIAPTHBIX 3aj1a4

TCCTOBLIC 3a/1a-
HUA

bazoBbrit — 3HaHWE OCHOBHBIX TOJIOKEHHH Yy4eOHOTO
(50 -74 6amna) — MaTepHualia ¢ PaCKphITHEM HX CYIIIHOCTH

«GBaUYTCHO», «XOPOILIO»

YMEHHE MPOBOIUTH 0OOCHOBAHHE OCHOBHBIX
MOJ0XKEHUMN

BJIAJICHUE METOJAMH MPaKTHYECKOro MpH-
MEHEHHSI OCHOBHBIX IIOJNIOKEHHH JHCITH-
TUTHHBI

Ha »stom ypoBHe oOyuarommiicss crnocoOeH
KOMOWHUPOBATh W3BECTHYIO HHPOPMALUIO U
MIPUMEHSTH €€ JJIs peleHus: OONbIINHCTBA 3a-
a4

(20-29 6aioB);
TBOpYECKOE 3a-
nanue (5-6 Oa-
JIOB);
BOIIPOCHI K 3a-
YeTy U 9K3aMeHy,

(25-39 Gannos)

[Toporosbiii
(35 - 49 6amoB) —

IMOBEPXHOCTHOC 3HAHMWC OCHOBHBLIX IIOJIO-
KEHHUI yueOHOro Marepuaa

TECTOBEIE 3aa-
HUSA
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«BavYTCHO», KYyAOBJIC-
TBOPUTCIIBHO»

YMEHUE IPOBOJUTh OOOCHOBAHNE OCHOBHBIX
IIOJIOKEHUH C UCIOJIb30BaHUE CIPABOYHOU
JUTEPaTyphbl

BJIaJICHME METOAAMU IPAKTUYECKOIo IpH-
MEHEHHs THUIIOBBIX IOJIOKEHUH AucIu-
TUTMHBI

(14-19 6amoB);
TBOPYECKOE 3a-
nanue (3-4 6an-
na);
BOIIPOCHI K 3a-
YeTy M 9K3aMeHY,

Ha stom ypoBHe oOyuaroniuiicst crocodeH 1o (18-26 banna)

NamMsTH  BOCHPOHM3BOIUTH HH(OpMAIM0 U
IIPUMEHSATH €€ [UIs PELICHUs TUIIOBBIX 3a1a4

Huskuii (nomoporosblii) | —
(kommieTeHus He cop-
MHUPOBaHa) -
(menee 35 6amioB) —
«HE 3aYTEHO», KHEY/IO0-
BIICTBOPUTEIILHOY -

TECTOBBIC 33/1a-
HHUS
(0-13 6amnon);
TBOPYECKOE 3a-
nanwue (0-2 6an-
na);
BOITPOCHI K 3a-
4eTy U DK3aMeHY,
(0-19 6amnoB)

HE3HAHNE OCHOBHBIX IOJIOKEHUH y4eOHOro
Mmarepuaa

HEYMEHHE TMPOBOIUTH OOOCHOBaHHE OC-
HOBHBIX TOJIOXKEHHUH, TaXe C UCIOJIb30Ba-
HHUE CIIPAaBOYHOU JIMTEPATYPBI

HEBIIAQJICHME METOJAaMH  IMPAKTHYECKOTO
MMPUMCHCHUS OCHOBHBIX MOJIOKEHUU

Ha sTom ypoBHE 00ydJaromiuiicsi He CIOCOOCH
CaMOCTOSITENIbHO, 0€3 MOMOIIM H3BHE, BOC-
MPOM3BOANUTh M MPUMEHSITH MOJYYCHHYIO HH-
(dhopmManuio

Bce xoMmiaekThl OOCHOYHBIX CPCACTB (KOHTpOJILHO-I/I?»MepI/ITeJ'ILHHX MaTCpI/IaJ'IOB), HC-
00XOAMMBIX JUIsI OIICHKH 3HAHWH, YMEHHI, HAaBBIKOB M (WJIM) OMBITA JESITEIBHOCTH, XapaKTepu-
3YIOIIUC DTaIlbl q)OpMI/IpOBaHI/ISI KOMHGTCHHI/Iﬁ B IMpoHeCcCce OCBOCHUA AUCHUILIMHBI (MOI[y.]'IS[)
0IpOOHO MPEACTaBICHBI B JOKYMEHTE «POH]I OLIEHOYHBIX CPEJICTB AUCLUILIUHBI (MOTYJIIS)».

7 Y4eOHO-MeTOoquYecKOe U MHPOPMAIHOHHOE 00ecniedeHne TUCIUIINHBI

7.1 OcHoBHasi yueOHas JJUTEpPaTypa:
1.3ampuii A.A. Ilpaktnueckuii yueOnbiii kypc CAD/CAE cuctema APM. — M.: U3ga.
AIIM, 2008.

2. Komuccapos, HO. A. OCHOBBI KOHCTPYUPOBAHUS U MPOEKTUPOBAHUS MPOMBIIUIEHHBIX
anmapatoB : yaeOHoe mocooue s By3os / 0. A. Komuccapos, JI. C. T'opaees, . I1. Berr. — 2-¢
u3n., wucnp. u gom.  — M. WMznarensctBo  IOpaiit, 2018. 368 c.
—https://biblio-online.ru/viewer/osnovy-konstruirovaniya-i-proektirovaniya-promyshlennyh-ap
paratov-416008#page/1l

7.2 JlonmoJiHUTEJILHAN Y4eOHas1 JIuTepaTypa:

1.lIenodact B.B. OcHoBbI mpoekTupoBanus Mamud. — M.: Uzn. ATIM , 2004

2. Cmanxesuu, JI. A. IHTeNNeKTyalnbHbIE CHCTEMBI H TEXHOJIOTHH : YUCOHUK U MTPAKTHKYM
s OakanaBpuara u Maructpatypsl / JI. A. CtankeBuu. — M. : U3narensctBo KOpaiit, 2018. —
397 c. Pexum JOCTYTIA:
https://biblio-online.ru/viewer/intellektualnye-sistemy-i-tehnologii-413546#page/7

7.3 MeToauyecKkue yKa3aHusl 0 OCBOEHUIO JUCHUILTUHbBI

1. APM WinMachine, (CucremMa aBTOMaTU3UpPOBAHHOTO pacdeTa U MPOEKTUPOBAHUS
MalIMH, MEXaHU3MOB U KOHCTpYyKIHil). Kpatkoe onucanue npoaykra. M.; M3a-Bo «AIIM». — 64c.

2. 3ampuit A.A. YaeOHo-meTonuueckoe nocodue «lIpaktuyuecknii yaeOHBIN KypcC.
CAD/CAE cucrema APM WinMachine» / M. 2013; 1U3n-so AIIM. — 144 c.

3. Komnac 3D V15. PykoBozactso nonb3oBareis. OAO «AcKoH».

4. Kommnac 3D V15. [Ipaktuueckoe pykoBoacTtBo. OAO «AcKoH».

7.4 Undopmanmonnbie M HU(POBbIE TEXHOJI0THH (IPOrpaMMHoOe odecneye-
HHUE, COBPpeMeHHbIe MPodeCCHOHAJIbHBIE 0a3bl JAHHBIX U HHPOPMAIIMOHHbIE

CIIPABOYHbIE CUCTEMBI)
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VYuebHasg nucHuIuinHa (MOIyJIb) MPEAyCMAaTPUBAET OCBOGHHE MH(OPMALMOHHBIX U LU-
POBBIX TeXHOJOrMi. Peanuszanus mu@poBbIX TEXHOJIOIMH B 00pa30BaTEbHOM IPOCTPAHCTBE
SIBJIICTCS. OJTHOW M3 BaXKHEUIIHX IeJiel 00pa3oBaHus, AIONICH BOZMOXHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHbBIE KayecTBa 00y4aromMXcsl Kak OyTylIMX BbICOKOKBAIM(DHUIHMPOBAHHBIX CIIELHU-
AJIMCTOB.

[{udpoBble TEXHOJIOIUU MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB A(P(MEKTUBHOIO PEIICHUS
3aa4 IpOoQecCHOHATBHOTO, COIMAIBHOTO, JTUYHOCTHOIO XapaKTepa ¢ HCIOJIb30BaHUEM pas-
JIMYHBIX BUJ0B KOMMYHUKAIIMOHHBIX TEXHOJIOIHH. OcBoeHHE HUPPOBBIX TEXHOJIOIUH B paMKax
JTAHHOM NUCHMIUIMHBI (MOIYJSl) OPUEHTHPOBAHO Ha CIIOCOOHOCTH O€30MacHO M HAAJISKAIIUM
00pa3oM HoJIy4aTh JOCTYI, YIPABIATh, MHTEIPUPOBaTh, OOMEHUBATHCS, OLIEHUBATh U CO3/1aBaTh
MHPOPMALIMIO C TOMOUIbIO HU(POBBIX YCTPOMCTB M CETEBBIX TexHOJOruil. dopmMupoBaHue
UG POBON KOMIIETEHTHOCTHU MpeArnoiaraeT padoTy ¢ JaHHBIMHU, BJIJICHUE MHCTPYMEHTaMM IS
KOMMYHHUKAaIUU.

7.4.1 J1eKTPOHHO-0MOJINOTEYHbIE CUCTEMBI 1 0a3bI JTAHHBIX

1. 000 «9BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue ycayr ot 03.04.2024
Ne 6/u (CeteBast aneKTpoHHAs OMOINOTEKA)

2. baza manHbIX 31MeKTpoHHBIX HHGopManmoHHbX pecypcoB ®I'BHY ITHCXDB (morosop
110 00ECTIEYCHHUIO TOCTYIIA K 3JIEKTPOHHBIM HHPOopMarmonHbiM pecypcam @I'BHY ITHCXB uepes
tepmuHan yaanennoro aoctyna (TY ®I'bHY LHTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas 6ubimoreunas cuctema «HammonaneHeli nudpoBoii pecypc «PykoHT»:
Komnekiuu «ba3ossiii Mmaccus» u «Komoc-c. Cenbekoe xo3stiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIIYT IO MPEJ0CTaBICHHIO J0CcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnekrporHoe H3naTenbcTBo FOPAWTY (https://urait.ru/) (oroBop Ha okasaHue
YCIIYT TIO TIPEIOCTaBICHUIO JocTymna K oOpa3zoBarenbHoi miathopme OO0 «DNeKTpOHHOE U3-
narenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMbOMMOTeYHas cuctema «Bepraackuity» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3/THOE UCIONIb30BaHKe TIpousBeneHui oT 26.03.2020 Ne 14/20/25)

6. baza mannsix HOB «HarmonanbHas snekrponHas oubamoteka» (https://rusneb.ru/)
(morosop o noaxmoueHnu Kk HOb u npenocrasnennn nocrymna k oobexrtam HOb ot 01.08.2018 Ne
101/H2b/4712)

7. CornamieHue O COTPYIHHYECTBE MO OKa3aHUIO OMOIMOTEYHO-MH(OPMAIMOHHBIX U
COIMOKYJIBTYPHBIX YCIYT TOJIb30BATENsIM YHHBEPCUTETA U3 YHCIIAa WHBAIUIOB TI0 3PEHUIO, Cia-
OOBUASIINX, UHBAIUAOB JPYTUX KaTerOpHi ¢ OrpaHMYEHHBIM JIOCTYNIOM K MH(OpMaIuu, JIuil,
UMEIOLUX TPYAHOCTU ¢ uTeHueM ruiockoneuatHoro Tekcra TOI'BYK «TambOoBckas obnactHas
yHHBepcalibHasi Hay4dHas Oubnmoreka um. A.C. Ilymkuna» (https://www.tambovlib.ru) (cor:a-
uieHue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. MudopmManuoHHbIe CIPABOYHbIE CUCTEMBI

1. CnpaBounas npaBoBasi cucteMa Koncynbrantllimoc (10roBop nocTaBKu, alanTalud U

cornpoBoXkaAeHUs dKk3eMIuIapoB cucteM Koncynbrantllmtoc ot 11.03.2024 Ne 11921 /13900/3C)

2. DnexTpoHHBIN nepuoanueckuii cnpaBoyHuk «Cucrema 'APAHT» (norosop Ha yciyru
o conpoBokacHHIO 0T 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe podecCHOHATIbHBIE 0a3bl JaHHBIX

5. ba3a nmaHHBIX HOPMAaTHMBHO-TIPABOBBIX AaKTOB HH(OPMAalMOHHO-00pa30BaTENbHON MpoO-
rpammsbl «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)
6. baza manneix Hayunoit snextponnor 6mbimorekn eLIBRARY.RU — poccuiickuii un-

(bOpMaL[I/IOHHO-aHaJ'II/ITI/ILICCKI/Iﬁ nopralil B obiactu HAayKH, TCXHOJIOTUHU, MCIUIIUHBI U 06pa3013a-
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uus - https://elibrary.ru/

7. [TopTan oTKpHITEIX JaHHBIX Poccuiickont deneparuu - https://data.gov.ru/

8. OtkpeiTeie  naHHble  DenepanbHON  CIy)KOBI  TOCYIapCTBEHHOM  CTaTUCTUKH -
https://rosstat.gov.ru/opendatallpodeccuonanbupie  0a3pl  JaHHBIX.  3ammra  HHPOpPMa-
muu  http://www.iso27000.ru/

9. [Mpodeccuonanbhbie 6a3nl qanHbIX. OpenNethttp://www.opennet.ru/
[MpodeccnonanbHbie 0a3bl JAHHBIX. DIEKTPOHHAsA OMOIMOTeKa HCTUTYT HH)XKEHEPOB 110
AJICKTPOTEXHHUKE M JIeKTpoHUKe: https://ieeexplore.ieee.org/Xplore/home.jsp

7.4.4. JInueH3M0HHOE U CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoe odecrie-
YeHHe, B TOM YHCJIe 0Te4eCTBEHHOT0 MPOM3BOICTBA

Ne| HaumeHoBaHue Pazpabot- Hocryn- Ccrika Ha EnuHbIi peecTp poccHiicKix PexBuzuthl
gnk [10 HOCTh (- | mporpamm it OBM u B/] (pu Hanmmaun) | moaTBepkaa-
(mpaBo00- | IEH3WOHHOE, FOIIEro JOKY-
JIa7aTeIh) CBOOOIHO MeHTa (TIpu
pacrpo- HaJINYUH)
CTpaHseMoe)
1 Microsoft Microsoft Jlunensu- - JInnensust
Windows, Corporation OHHOC ot 04.06.2015
Office Ne 65291651
Professional CPOK JICHCTBHSI:
OeccpodHo

2| AHTHBUpPYCHOE AO «JIabo- | Jlunensu- https://reestr.digital.gov.ru/reestr/366574/ | CyG6nuueH3u-

pOrpaMMHOE paropus OHHOE ?sphrase_id=415165 OHHBI#1 J0TO-
oOecrieucHue Kacnepcko- Bop ¢ OO0
Kaspersky ro» «Codreke» ot
Endpoint Security | (Poccust) 24.10.2023 Ne
1u1s Or3Heca 0/H, CpOK Jieii-
CTBHSL: C
22.11.2023 o
22.11.2024
3| MoiiO¢duc Cran- | O0O «Ho- Jlvnensu- https://reestr.digital.gov.ru/reestr/301631/ Konrpakr ¢
JApPTHBIN - BbI€ 00a4- OHHOE ?sphrase_id=2698444 000 «Py6u-
OducHblit makeT | HbIe TEXHO- KOH»
JUI paboTHI C J10- JIOTHI ot 24.04.2019
KyMEHTaMH (Poccmst) Ne
1 TIOYTO 036410000081
(myoffice.ru) 9000012
CPOK JIEHCTBHUSL:
OeccpodHo

4 | OducHsrii naker AO «P7» JInuensu- https://reestr.digital.gov.ru/reestr/306668/ Konrpaxr ¢
«P7-Oduc» OHHOE ?sphrase_id=4435041 000 «Cop-
(meckromHas TEKC»
Bepcus) ot 24.10.2023
Ne
036410000082
3000007
CpPOK JIeHCTBHUS:
6eccpodHo

5| OnepaunoHHas 00O "ba- JInuensu- https://reestr.digital.gov.ru/reestr/303262/ Konrpakr ¢

cucreMa «AJbT 3aJbT CBO- OHHOE ?sphrase_id=4435015 000 «Cod-
O0pazoBanue» 6oxnHOE TEKC»
poTpaMM- ot 24.10.2023
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Hoe obec- Ne
neueHue" 036410000082
3000007
CPOK JIEHCTBHUSL:
6eccpodHo
6| IIporpammHast AO «A=- Jluuensu- | https://reestr.digital.gov.ru/reestr/303350/ | Jluuen3uoH-
cucrema Juis 00- | TUIUIAruaT» OHHOE ?sphrase_id=2698186 HBIU JIOTOBOP C
Hapy>XCHMs TEK- (Poccust) AO «An-
CTOBBIX 3aUM- THILTarMaT» OT
CTBOBaHUIl B 23.05.2024 No
y4eOHBIX U HAyY- 8151, cpoxk
HBIX paboTax IIEHACTBHS: C
«AHTHILTarHAaT 23.05.2024 o
BY3» 22.05.2025
(https://docs.antipl
agiaus.ru)
7| Acrobat Reader Adobe CBoboznHO - -
- MPOCMOTP JOKY- Systems pacmpo-
MeHToB PDF, CTpaHseMoe
Djvu
8 Foxit Reader Foxit CB00OOIHO - -
- mpocMoTp AoKy- | Corporation pacrpo-
meHToB PDF, CTpaHseMoe
Djvu

7.4.5. Pecypcbl HHGOPMALHMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTu «AHTEepHET»

akrwn

oakrwdnpE

1. CDTOwiki: 6a3a 3Hanuit o uupooii Tpancopmaruu https://cdto.wiki/

http://apm.ru/ - urxeHepHBIC pacyeThl ISl MAIIIMHOCTPOCHHS U CTPOUTEIIHCTBA
http://tflex.ru/ - cuctemMbl aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHMUS

http://solidworks.ru/ - - cuctembl aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHUS

https://ascon.ru/ - umkeHepHOe TPOrpaMMHOE 0OeCIIeYeHHEe
7.4.6. HudpoBble HHCTPYMEHTbI, IPUMEHsIeMble B 00Pa30BaTeJILHOM MPO-

LMS-mrardopma Moodle
BuptyanbsHas nocka Mupo: miro.com

Bupryanbsnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Ob6naunslie cepBuchl: Anaexc./luck, Obmnako Mail.ru
. Cepucsl ompocoB: Suaexc @opmel, MyQuiz

7 4.7. {udpoBbie TEXHOJIOTHN, IPUMEHsSIeMble P U3YyYe€HUH U CHUIINHbI

mecce

Ne | IludpoBsie TEXHOIOTHH Bunet yaeOHOM pabOThI, BBITOIHS- dopmupyembie
eMbI€ C IPUMEHEHHEM ITU(BPOBO KOMIIETEHLINHU
TEXHOJIOTHH
1. | OOnauHBIE TEXHOIOTHH Jlexmu OIIK-9
[IpakTrueckue 3aHATUSL
(JTaboparopHubie pabOTHI)
2. | Bonemmme nanusie Jlexun OI1IK-9
[IpakTrueckue 3aHATUSL
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(JJaGoparopHsie paboThI)

3. | Texuonoruu Jlexrn OIIK-9
OeCIIPOBOIHOM CBSI3U [IpakTryeckue 3aHITUS
(JIaGoparopHbie paboTHI)
4. | HoBble Jlexmu OIIK-9
MPOM3BOJICTBEHHBIC [MpakTHuveckue 3aHATHS
TEXHOJIOTHH (JIaGopatopHsbie paboThI)

8 MartepuanbHo-TexHu4Yeckoe obecneyeHne gUcUMNIMHbI (Moayns)

VYueOHas ayauTopust
JUISL TIPOBEJICHUS
3aHATHUM JICKITUOH-
HOTO THUIIa, 3aHATHI
CEMHHApPCKOro THUIIA,
TPYIIIOBBIX U UH-
JUBUTyaJIbHBIX
KOHCYJIbTa-

LM, TEKYLIEr0 KOH-
TPOJISL U IPOMENKY-
TOYHOM aTTeCTalllu
(r. MuuypuHCK, yi1.
HNuTepHanuonanb-
Has, joM Ne 101,
4/14)

1. [TpoekTop Aser (uHB. No
1101047434)

2. Hoytoyk Samsung (uHB. Ne
1101044517)

3. locka knaccHas (MHB.
No2101060511);

4. AynuoBu3yajbHbIE CPEJICTBA,
Ha0OPHI IEMOHCTPAIMOHHOTO 000pY-
JIOBaHMSI U y4eOHO-HATJISIHBIX TOCO-
owuil.

1. Microsoft Windows 7
(muuens3us ot 31.12.2013 Neo
49413124, 6eccpouHo).

2. Microsoft Office 2003
(mmensus ot 04.06.2015 Neo
65291658, 6eccpouHo).

KaOuner nndopma-
TUKHU (KOMITBIOTEP-
HBIN KJ1acc)

(r. MuuypuHCK, yi.
HNuTepHanuoHans-
Has, 1. 101 - 1/203)

1. KomneroTep B cocTaBe: IpoLeccop
Intel 775 Core Duio E440, morutop 19"
Aser (uaB. Ne 2101045115);

2. KomneroTep B cocTaBe: Mporeccop
Intel 775 Core Duio E440, monuTop 19"
Aser (uaB. No 2101045114);

3. KomneioTep B cocTaBe: Mporeccop
Intel 775 Core Duio E440, monuTop 19"
Aser (uaB. Ne 2101045112);

4. KoMnploTEp B COCTaBE: MPOLECCOP
Intel 775 Core Duio E440, monuTop 19"
Aser (uaB. No 2101045121);

5. Kommbrotep Intel Core 2 Quad Q
9400 Mounutop Asus TFT 21,5" (uns.
Ne 2101045134);

6. Komnsrorep Intel Core 2 Quad Q
9400 Monutop Asus TFT 21,5" (uns.
Ne 2101045133);

7. Komnsiotep Intel Seleron 2200 (uHB.
Ne 1101044550);

8. Kommnsiotep Intel Care DUO 2200
(uHB. Ne 1101044549);

9. IIpoexrop (muB. Ne 1101044540);

10. Kommnext nporpamm AIIM (uHB. No
2101062312);

11. Kommnext nporpamm AIIM (uHB. Ne
2101062315);

12. Kommiext nporpamMm AIIM (uHB. Ne

1. Microsoft Windows XP,7
(mmensus ot 31.12.2013 Ne
49413124, 6eccpouHo).

2. Microsoft Office 2003,
2010 (uueH3us ot
04.06.2015 Ne 65291658,
OeccpovHo).

3. AutoCAD Design Suite
Ultimate (moroBop oT
17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1
JIoKajbHas, 00pa3oBaTeb-
Has JINLEH3US, CEPUMHBIN
Homep NC50B-270716 nu-
LEH3US IEHCTBUTENIbHA
OeccpouHo, OecriaTHas).

5. IIporpaMMHBIN KOMILIEKC
«ACT-Tect Plus» (iuuen-
3HOHHBIA JOTOBOP OT
18.10.2016 Ne JI-21/16).
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2101062314);

13. Kommnext nporpamMm AIIM (uHB. Ne
2101062313);

14. Kommext nporpamMm AIIM (uHB. Ne
2101062311);

15. [Tnorrep HP Design Jet 510 24"
(unB. Ne 341013400010);

16. locka menuyMm (uHB. Neo
2101041641);

17. locka yueOHas (uHB. Ne
2101043020);

18. Yeprexnas nocka A2/S0213920
(uHB. Ne 21013600719);
KommnbproTepHas TeXHHKA OAKIIOUEHA K
cetu «MHTepHEeT» M oOecneueHa J10-
crynom k DUOC yHuBepcurera.
Kabuner ocHalleH Maketamu,
HaIISIIHBIMUA Y9€OHBIMU TTOCOOUSAMH,
TpEeHaXepaMH U IPYTUMHU TeXHUYE-
CKUMHU CpEJICTBAMH.

Ilomenienue nist
CaMOCTOSTEILHOMN
paboThl

(r. MuuypuHCK, yi1.
HNuTepHanuonanb-
Has, 1. 101 - 1/115)

1. Komnetorep Celeron E3500 (unB.
Ne2101045275)

2. Kommetorep Celeron E3500 (unB.
Ne2101045276)

3. Komnsiorep Celeron E3500 (uns.
Ne2101045277)

4. Komnstotep Celeron E3500 (uHB.
Ne2101045278)

5. Kommetorep Celeron E3500 (uHB.
Ne2101045279)

6. Kommerorep Celeron E3500 (unB.
Ne2101045280)

7. Kommetorep Celeron E3500 (unB.
Ne2101045281)

8. Kommrerotep Celeron E3500 (unB.
Ne2101045274)

KomnbroTepHast TeXHHKa TOJKIIIOYEHA K
cetu «MHTepHET» U 0OecreueHa J10-
crynom k OUOC yHuBepcurera.

1. Microsoft Windows XP
(muuensus ot 31.12.2013 Neo
49413124, 6eccpouHo).

2. Microsoft Office 2003
(mumensus ot 04.06.2015 Ne
65291658, 6eccpouHo).

3. Project Expert 7 (zorosop
oT 18.12.2012 Ne
0354/111-06).

4. Audit Expert 4 Profes-
sional (oroBop ot
18.12.2012 Ne 0354/111-06).
5. Statistica Base 6 (zoroBop
ot 12.01.2012 Ne 6/12/A)

6. Statistica Ultimate, xon-
TpakT ot 25.04.2016
Ne0364100000816000014,
0eccpoyHo;

Statistica Ultimate, konTpakr
ot 05.05.2017
Ne0364100000817000006;
Statistica Ultimate, koHTpakT
ot 07.05.2018
Ne(0364100000818000014).
7. IlporpamMmmHOe obecrie-
yenne «AHTUniaarunart. BY3»
(JIMTIEH3UOHHBIN JOTOBOP OT
21.03.2018 Ne193, Gec-
CPOYHO; JIMIIEH3UOHHBIN
norosop ot 10.05.2018
Ne193-1, 6eccpouno).
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8. Nudopmarmon-
HO-00pa3oBaTeNbHas Mpo-
rpamma «Pocmeron» (moro-
Bop oT 17.07.2018 Ne 2135).

Pabouas nporpaMma qUCHMITIMHBI «ABTOMaTU3UPOBAHHOE MTPOESKTHUPOBAHUE J€Tajle U MalIuH»
cocTaBiicHa B cooTBeTcTBUU ¢ TpeboBanusamMu OI'OC BO — GakayaBpuar 110 HaIpaBJICHUIO O/~
roroBku 09.03.01 MudopmaTuka v BEIYHCIUTEIbHAS TEXHUKA, YTBEPKIACHHOTO MpUKa3oM Mu-
HoOpHayku P® ot 19.09.2017r. Ne929.

Asrop: Jlannes B.1O. npodeccop kadeapsl TpaHCIOPTHO-TEXHOIOTUYECKUX MAIINH U OC-
HOB KOHCTPYUPOBAHUS, JI.T.H.

Penienzent: XmeipoB B.J1. — mpodeccop kadeapbl TEXHOIOTHIECKHUX MPOILIECCOB U TEXHO-
cthepHoii 6€30MMacHOCTH, I.T.H.

[Iporpamma pazpaborana B cootBeTcTBUU ¢ TpeboBanusimu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceaHiH Kadeapbl TPaHCTIOPTHO-TEXHOJIOTHYECKUX MAIIUH
1 OCHOB KOHCTpyupoBaHus. [Ipotokon Ne 8 ot «28» mapta 2019 r.

[Iporpamma paccMOTpeHa Ha 3aceTaHud y4eOHO-METOAMYECKOW KOMUCCHU WHKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii I'AY, nporokon Ne 9 ot 22 anpens 2019 r.

[Iporpamma yrBepkaeHa PemenneM yueOHO-METOIUYECKOTO COBETA YHHBEPCHUTETA TPO-
TokoJ1 Ne§ ot 25 anpens 2019 rona.

PaGouas nporpamma nepepadorana B cootBeTcTBUU ¢ TpedboBanusmMu OPI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceaHiH Kadeapbl TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIUH
Y OCHOB KOHCTpyHpoBaHus. mpoTokoa Ne 11 ot «27» mapta 2020 r.

[Tporpamma paccMOTpeHa Ha 3acelaHu y4eOHO-METOAMYECKOW KOMUCCUN MHIKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuit I'AY, nporokon Ne 9 ot 13 anpens 2020 r.

[Iporpamma yTBepxaeHa PenieHneM ydeOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA IPO-
Tokoa Ne8 ot 23 anpens 2020 roaa.

ITporpamma nepepaboTaHa 1 A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kageapsl TPAHCIOPTHO-TEXHOJIOTHYECKUX MAITUH
1 OCHOB KOHCTpyHpoBaHus. [Ipotokon Ne 7 ot «16» mapta 2021 r.

[IporpamMma paccMoTpeHa Ha 3acelaHuu yueOHO-METOINYECKOW KOMUCCHUU HHKEHEPHOTO
nncturyra ®I'6OY BO Muuypunckuit 'AY, nporokon Ne 9 ot 05 anpens 2021 r.
IIporpamma yTBepkaeHa PemieHneM y4eOHO-METOIMUYECKOTO COBETAa YHHBEPCUTETA MPOTOKOJN
Ne8 ot 22 ampens 2021 rona.

[Tporpamma nepepaboTana U A0MOIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu GI'OC BO.

[TporpamMma paccMoTpeHa Ha 3aceaHuH Kadeapbl TPAHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH
1 ocHOB KoHcTpyHupoBaHus. [Iporokos Ne 8 ot «10» nrons 2021 r.

[Tporpamma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOAMYECKOH KOMUCCUN UH)KEHEPHOTO
nacturyta ®I'BOY BO Muuypunckuii 'AY, npotokon Ne 11 ot 15 nrons 2021 r.

[Iporpamma yTBepskeHa Pemenrem yue6HO-METOAMIECKOT0 COBETa YHUBEPCUTETA MPOTOKOI Nel2
ot 30 urons 2021 roxa.

ITporpamma nepepaboTtaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.

[Tporpamma paccMoTpeHa Ha 3acefaHuu Kageapbl TPAHCTIOPTHO-TEXHOJIOTHIECKUX MaITHH
1 OCHOB KOHCTpyHupoBaHus. [Ipotokon Ne 7 ot «13» anpens 2022 .

[IporpamMma paccMoTpeHa Ha 3acelaHuu yueOHO-MEeTOINYECKOW KOMUCCHUU HHKEHEPHOTO
nnctutyra ®I'6OY BO Muuypunckuit 'AY, nporokosn Ne 7 ot 14 anpens 2022 r.
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[Tporpamma yTBepkaeHa PermenuneM ydeOHO-METOAMYECKOTO COBETA YHHBEPCHTETA MPOTOKOI
No8 ot 21 anpensa 2022 roaa.

[Iporpamma nepepaboTaHa U JIOMOIHEHA B COOTBEeTCTBHH ¢ TpeboBaHusimu OI'OC BO.

[TporpamMma paccMOTpeHa Ha 3aceaHuy Kadeaphl TPAHCIOPTHO-TEXHOJIOTHISCKUX MAIIHH
1 oCcHOB KoHCTpyupoBaHus. [Iporokon Ne 11 ot «06 » utons 2023 r.

[TporpamMma paccMOTpeHa Ha 3acelaHui Y4eOHO-METOINYSCKOM KOMUCCUN UHKEHEPHOTO
unctutyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 10 ot 19 urons 2023 r.

[Iporpamma yTBepkaeHa PereHueM y4eOHO-METOAMYECKOTO COBETAa YHUBEPCUTETA IIPO-
TOoKOJ Nel0 ot 22 urons 2023 roxa.

[TporpamMma nepepaboTaHa u JOMOTHEHA B COOTBETCTBUU ¢ TpeboBanusmu GI'OC BO.

IIporpamma paccMOTpeHa Ha 3aceaHuu Kadeapbl TPaHCIIOPTHO-TEXHOJIOTMYECKUX MaIIUH
1 ocHOB KoHCTpyupoBaHus. [Ipotokon Ne 09 ot «09» ampens 2024 r.

IIporpamma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOAMYECKOW KOMUCCUU MHKEHEPHOT O
unctutyra ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 09 ot 20 mast 2024 r.

IIporpamma yTBepskaeHa Pemenuem yueOHO-METOIMYECKOTO COBETa YHUBEPCUTETA IIPO-
TokoJ1 Ne09 ot 23 mast 2024 rona.

OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape MaTeMaTWKH, (PU3UKU U UHPOPMAIIMOHHBIX TeX-
HOJIOTUH
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