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cuiickoit deneparmu ot «14» aprycra 2020 r. Ne 1023
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1. HEJIA U 3AJJAYA OCBOEHUS TUCLUTLINHBI

Heabio ocBoeHus: nucuUIUIMHBL: «CHCTEMBbl aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS U
MIPOU3BOJICTBA» SIBISETCS (POPMUPOBAHME y MATUCTPAHTOB 3HAHUN M YMEHUH HUCIOIB30BAHUS
coBpeMeHHbIx CAIIP B ob6iacTé NpOEKTHPOBAHUS MAIIUHOCTPOUTEIHHOTO MPOM3BOACTBA C
MPUMEHEHUEM MEXaTPOHHBIX U POOOTOTEXHHUYECKUX IJIEMEHTOB CPEJICTB TEXHOJIOTHIECKOTO OC-
HAIICHHUS.

3agavyaMu JTUCUUIIITUHBI SIBIISIIOTCSA:

- HU3y4YeHHE OCHOBHBIX MOHITHHA, QYHKIIMH, CTPYKTYpPhl U HPUHLHUIIOB MOCTPOCHUS KOMIIb-
IOTEPHBIX CUCTEM MPOCKTUPOBAHUS U YIPABICHHUS POU3BOJICTBOM;

- HM3y4YEeHHE COCTaBa U CTPYKTYPHI MPOTPAMMHBIX U TEXHHUUECKHUE CPEICTB MOCTPOCHUS WH-
TErPUPOBAHHBIX CUCTEM MPOEKTUPOBAHUS U YIIPABIICHHUS;

- U3y4YUTh (QYHKIHMH CUCTEM NPOEKTUPOBAHUSA IIEMEHTOB aBTOMATHU3MPOBAHHOIO YIpPaB-
JICHUSI KOHTPOJIS MPOU3BOJICTB C JIEMEHTAMH MEXATPOHUKU U POOOTOTEXHUKHU;

- OCBOHTb IIPUEMBI JJIEKTPOHHOTO IOKYMEHTUPOBAHUS KOHCTPYKTOPCKO-TEXHOIOTUYECKOM
uH(GOpPMAIIUK U TPUHIUIIBI SJIEKTPOHHOTO JOKYMEHTO000POTa B €IMHOM MH()OPMAIIMOH-
HOM IMPOCTPAHCTBE MPEANPUATHS.

- O3HAaKOMWTH C MPUHILHUIAMH MOCTPOCHUS, (PYHKIHOHATHHBIMU BO3MOXHOCTSIMH M OCO-
OCHHOCTSIMU OpraHu3aluy HHPOPMAIIMOHHOTO, TEXHUYECKOTO U MporpaMmMHoro obecrie-
YCHUSI, MCIIOJIb3yeMOTO TPH PEIICHUH WHXXCHEPHBIX 3a7ad B 00JACTH MEXaTPOHUKU U
POOOTOTEXHHUKH;

- U3YYHTh IIPOTrpaMMHBIE CPEICTBA JJIsi CHHTE3a M aHAJIU3a MEXaTPOHHBIX U POOOTOTEXHHU-
yeckux cucteM ¢ npumeHenuem CAIIP;

- U3YYHUTh MPUHIMIBI MOJAEIHEHO-OPUEHTUPOBAHHOTO MPOrPAMMHUPOBAHUS CUCTEM YIIPaB-
JICHUS DJIEMEHTAMU TEXHOJIOTMUYECKOTO OCHAIICHHSI IPOU3BOJICTBA;

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JIcIMIIMHA OTHOCHUTCS K 00S3aTeNbHBIM TUCIUILUIMHAM BapUaTUBHOM YacTH y4eOHOTO
wiana 6s1ox b1 moaroroBku maructpos no HampasieHuro 15.04.06 MexarpoHuka u po6oTOTEX-
HUKA.

[IpepexBusutsl: M3yuenne «Cuctembl aBTOMaTU3UPOBAHHOIO TPOEKTUPOBAHMS U ITPOU 3-
BOJICTBa» 0a3upyercs Ha 3HAHMAX, MOJTYYEHHBIX IO MporpaMMme MOATOTOBKH OakanaBpoB IO
muciuminHam:  «Madopmatuka», «HaueprarenbHas reomMeTpus U HHXKEHepHas Trpadukay,
«Metposnorusi, cTaHaapTu3alys, cepTUUKanys», «OCHOBBI KOMIIBIOTEPHBIX TEXHOJIOTHII,
«CAIIP mexaTpoHHBIX cuctem» «CraTucTuyeckas AMHAMUKa aBTOMAaTHYECKUX cuctem», «Co-
BpEMEHHbIE MPOOJIEMbl aBTOMATH3AIMH U YIPABICHUS».

KopexBusursl: «MeTo/ibl HICKYCCTBEHHOTO MHTEIUIEKTa B MexaTpoHuke», «MHdopmanu-
OHHBIE CHUCTEMBI B MEXaTpPOHHKE U POOOTOTEXHUKe», «VHTe/IeKTyalbHOe yIpaBlieHHe MeXa-
TPOHHBIMHM CHCTEMAMM.

3. TPEBOBAHMSI K PE3YJIBTATAM OCBOEHHUSI COJAEPKAHUS
JUCLUITJIMHBI

[Ipouiecc u3yyeHns: NTUCHUIUIMHBI HaIllpaBiieH Ha GOpMHUpPOBaHUE JIEMEHTOB CIEAYIOLINX
komneteHMi B coorserctBuu ¢ ®I'OC BO n OOIT BO no nanHOMY HanpaBiIeHHUIO OATOTOBKU:

odomenpodeccuonaibubie komnereHuun (OIK):

-CII0COOEH MPHUMEHATh €CTECTBEHHOHAYUHBIE U OOILICHHKEHEPHbIE 3HAHMS, METOJbl Ma-
TEMaTHUYECKOT0 aHalIu3a U MOJICIMPOBaHus B podeccnonanbHoi nestenaproctd (OIMK-1);

- CII0COOEH MPUMEHSATh 3HAHHSI IPUHIIUIIOB aBTOMATU3UPOBAHHOTO MTPOEKTUPOBAHUS IIPH
pelieHnu 3a1ad podotusupoBanHoro mpoussojcTsa (OIIK 1.2);

- cnocoOeH pa3pabaTbiBaTh HOPMATHBHO-TEXHUYECKYIO JTOKYMEHTAIIMIO, CBSI3aHHYIO C
npodecCHOHATIBHOM AEATETLHOCTBIO C YYETOM CTaHAapTOB, HOpM U npaBui (OITK-5);



- 3HAeT COBpPEMEHHBIC CTaHAAPTHI HOPMBI W TpaBWIA ISl Pa3paOOTKH HOPMATHUBHO-
texuneckoit mokymenranuu (OITK-5.1);

- coco0eH pa3pabaThiBaTh HOPMATUBHYIO TIOKYMEHTAIIUIO, CBS3aHHYIO C aBTOMAaTHU3aIlH-
el MPOEeKTUPOBAHKSI MEXaTPOHHBIX U poboToTexHHYeCKHX ycTpoiicTB (OITK-5.2);

B pezynomame usyuenus oucyuniunvl cmyoeHm 00194CeH:

3HATh:
- IPOTPAMMHBIE MPOIYKTHI JUISI CO3JITAaHUSI MEXaTPOHHBIX U POOOTOTEXHHUYECKUX CHCTEM, X
MOJICUCTEM M OTJCJIbHBIX MoyJiei (31);
- COCTaB 3asBKH Ha 000py/I0BaHUE M KOMILIEKTYIOIIHE MEXaTPpOHHBIX (32);
- CTaHJapThl U TEXHUYECKHE YCIOBUS pa3pabOTKU KOHCTPYKTOPCKOM M MPOEKTHOM NOKY-
MEHTAI[UU MEXaTPOHHBIX U POOOTOTEXHUUECKUX cucteM (33);

yMeThb:
- TOTOBHUTHh TEXHUYECKYIO JOKYMEHTAIMIO HA PEMOHT POOOTOTEXHHYECKOTO U MEXaTpPOH-
Horo obopynosanus (Y1);
- pa3pabaThiBaTh KOHCTPYKTOPCKYIO M MPOSKTHYIO JIOKYMEHTAIIUIO MEXAaTPOHHBIX U POOO-
ToTeXHHUYeCKHX cucteM (Y2);

BJIA/IETh:
- HaBbIKAMH HCIIOJIb30BaHUs MPOTPaMMHBIX MMAKETOB MPHU PEUICHUH HH>KEHEPHBIX 33134
CHHTE3a U ONTHUMHU3ALNU KOHCTPYKIIHH, a TAK)Ke aHaju3a padoTocrnocobHoctH (Bl).



4. COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHBI
4.1 ConeprxaHue pa3iejoB JUCHHNIMHBI

Ne
paszzena

HaumenoBaunue
paszena

ConeprxaHue pasjaena

Dopmupyemas
KOMITETCHITHS
(4acTh KOMITE-
TEHIIMN)

Dopma
TEKYIIETO
KOHTPOJIA

1

2

3

4

5

CoBpeMeHHOE  Co-
crosinue CAIIP

OcHOBHbBIE IPUHLMIBI pabOTHl B
CHUCTEMax  aBTOMAaTH3MPOBAHHOIO
npoektupoBaHus. CHCTEMBI aBTO-
MaTU3HPOBAHHOIO  MPOEKTHPOBA-
HUS W HWH)XEHEPHOTO aHajlu3a
CAD/CAE. VYuuBepcalbHblE Ma-
TEMaTUYECKHE CHCTEMBI IIPOrpaM-
MHUpPOBaHMS, MOJEIUPOBAHUS U
00BEKTHO-OPUEHTUPOBAHHOIO aHa-
au3a.

OIIK-1

X), )

CucreMsl  aBTOMA-
TH3AIMM  UHKEHEP-
HBIX PacyeToB

Metoipl KHUHEMATUYECKOTO U JIMHA-
MHYECKOT0 aHajn3a MEXaHWYECKHUX
CUCTEM c UCTIOJIb30BaHUEM
CpeACTB aBTOMaTU3HPOBAHHOIO
npoektupoBanus. [lonckoBoe mpo-
EKTUPOBAaHUE, CTPYKTYpHBIH U
IIPOLIECCHBIN MOAX0AbI. MOoeNbHO-
OPUEHTHUPOBAHHOE  IPOEKTHUPOBA-
HUE TeXHUYeCKUX 00bexToB - MBE
(Model Based Enterprise). CAE

CHCTCMBEI.

OIIK-1
OIIK-5

X,
(PI3)

Enunoe wundpop-
MaIMOHHOE IIPO-
CTPaHCTBO TMpe.-
IPUSTHS

Pa3paboTka KOHCTPYKTOPCKOH J0-
KymeHTauuu.  KoHCTpykTOpCKHE
6a3pl qanHbix (PDM). [Tnanuposa-
HUE W YIpaBIEHHE MPOCKTOM,
AJIEKTPOHHBIA  JIOKYMEHTOOOOPOT.
Cucremsl ABTOMAaTU3HPOBAHHOTO
MPOEKTUPOBAHHUSI MPOLIECCOB
(CAPP). Cucremsl onepaTUBHOM J1-
arHoCTHKU U cOopa uHpopmanuu o
rapamerpax (YHKIIMOHMPOBAHHUS
obopynosanust (SCADA)

OIIK-5

), (P)

ABTOMaTH3aIUs
MIPOEKTUPOBAHUS

WHTEeTprpOBaHHBIE CHCTEMBI TPOEK-
THUPOBaHUSI MEXaTPOHHBIX M po0Oo-
TOTEXHUYECKUX Y3II0B. TexHomorus
nporpaMMmupoBanus po6oros OLP
(Of Line Programming). Bupry-
anbHBINA BBOJ B dKcmuryaranuto VC
(Virtual Commissioning) cpencts
TEXHOJIOTUYECKOTO OCHAILEHUS
npousBoAcTBa. [lapamerpuueckoe
IPOEKTHUPOBAHUE.

OIIK-1
OIIK-5

(PK),
(K,

ABTOMaTH3aIUs
MIPOU3BOJICTBA

NmuTtanmoHHass MOJEnb MPOU3BO/I-
CTBa OCHOBa Pa3pabOTKH CHCTEMBI
yIpaBJICHUS TEXHOJIOTHYECKOH
cucremoil. [IpuHsATHE TEXHUYECKUX

OIlK-1
OIIK-5

(PI3)




pelieHnii Ha OCHOBE MOJEIHpPOBa-
nus - SBD (Simulation Based
Design). MOHHTOPHUHT MPOU3BOI-
CTBEHHOM CHUCTEMBI C HCIIOJIb30Ba-
HUEM [U(PPOBBIX ABOWHUKOB.

B rpade 5 npuBonsaTcs mnaHupyembie GOpPMBI TEKYIIETO KOHTPOJIS: 3aIuTa JabopaTopHOil pa-
6ot (JIP), Bemomnenune kypcoBoro mpoekrta (KII), kypcopoit pabotsl (KP), pacuerno-
rpaduueckoro 3amanus (PI'3), momammaero 3amanus (/3) mamucanue pedepara (P), acce (D),
kosutokBuyM (K), pyoexnsiii koutpoib (PK), rectupoanue (T) u T.1.



4.2 CTpyKTypa IHCUMIIIMHBI
OO011ast TPYI0EMKOCTh AUCIUIUTHHBI COCTABIIAET 4 3aueTHBIX eauHHIbI (144 qacoB)
Ounasn gopma odyueHus

Bun paGotsr OPO
2 ceM.

O01as TPy10€eMKOCTh 144

AynuTopHasi (KOHTaAKTHas) padora: 34

Jlexyuu (J1) 17

Jlabopamopuwie 3anamus (JIP)

Ipakxmuueckue 3auamus (113) 17

CamocTrosiTejibHasi pab0oTa, B TOM 4HcJie KOHTAKTHAs: 83

Kypcogoit mpoekt (KIT)

Pacuernas rpaduueckas pabota

CaMOCTOsTeTIbHOE N3YUCHHUE Pa3/IeOB 23

CamonoaroroBka (mpopaboTka U MOBTOPEHUE JICKIIMOHHOTO Ma-

Tepuaia U Marepuana y4yeOHUKOB M Y4eOHBIX MOCOOH, MOATo- 60

TOBKa K TaOOPATOPHBIM U MPAKTHUYECKUM 3aHSATHSIM, KOJIOKBUY-

MaM, pyOeKHOMY KOHTPOJIIO | T.J.),

IloaroroBka u MpoXoKIeHNE POMEKYTOUHOMH aTTeCTALMI 27

Buja nToroBoro KOHTpoOJIst IK3aMeH

4.3 JleKuMOHHBIC 3aHATHS

Ne Tembl

Cospemennoe cocrosiare CAIIP

CucreMbl aBTOMATU3AIMH HHKEHEPHBIX PACUETOB

Ennnoe nadopmaniioHHOe MPOCTPAHCTBO MPEINPUATHUS

ABTOMaTI/I3aI_II/IH ITPOCKTHUPOBAHUSA

S R I M

ABTOMAaTH3aIMs TPOU3BOJICTBA

4.4 TlpakTHYecKHe 3aHATHSA

z

Temsl 3aHaTUN

Kunematnueckuii anann3 Mmexanusma B CAE cucreme

VccnenoBanmne kuHeMaTHKH aHTYISIpHBIX poboToB B CAD cucteme

HccnegoBanue HaHpH)KeHHO',Z[e(l)OpMI/IPOBaHHOFO COCTOSAHHA DJICMCHTOB 3axXxBaTa p060Ta

MognenmupoBanre B CAD cucreme ¢ HCIOTB30BaHUEM CIICIIUATN3UPOBAHHBIX POTPAMM-
HBIX NPHJIOKEHUI

AHan3 BpEMEHHBIX CBSI3€l MPOLIECCOB MPOU3BOJICTBA

Pa3paboTka MMHUTAIMOHHOIN MOJIeNI pOOOTH3UPOBAHHOM Ollepalvu

MopenupoBaHue coObITHITHOM JTIOTUKH paboThl poboTa B CAE cucteme

Pa3paboTka mpoCTpaHCTBEHHBIX CBSI3€H MEXIY dJIEMEHTaMU POOOTH3NPOBAHHOW TEXHO-
JIOTUYECKOH TYEHKU

e e e A I Rl I




4.5 CamocTosiTeJIbHOE H3yYeHHe Pa3/1esi0B U CIUTIIHHbI

Ne

BOHpOCBI, BBIHOCHUMBIC Ha CAMOCTOATCIIbHOC U3YUCHUEC

VYHMBepcallbHble MAaTEMATUYECKHE CUCTEMbI NIPOrPaMMHMPOBAHUS, MOJEIUPOBAHUS U
00BEKTHO-OPHEHTUPOBAHHOI'O aHAJIN3A.

WHTErprpoBaHHbIC CHCTEMbBI TPOSKTHPOBAHNS MEXAaTPOHHBIX M POOOTOTEXHHYECKUX Y3-
JIOB U arperaTos.

MoenbHO-OpUEHTUPOBAHHOE TIPOCKTUPOBAHME TEXHHUYECKHX 00bekToB - MBE
(Model Based Enterprise).

[TnanupoBaHue U yIpaBiIeHUE IPOESKTOM, SJIEKTPOHHBIA JOKYMEHTOOOOPOT.

HpI/IHHTI/Ie TEXHUYCCKHUX pemeHm“I Ha OCHOBC UMUTALIMOHHOI'O MOJACIIUPOBAHUS - SBD
(Simulation Based Design).

| O | B~ W

Texuomnorust mporpammupoBanusi poboros OLP (Of Line Programming).




5. OHEHOYHBIE MATEPHAJIBI JJIsI KOHTPOJISA YCIIEBAEMOCTU U
MPOMEXYTOUYHOM ATTECTALIUU
5.1 OueHovHble MaTepuasbl AJs TeKYLIEro U py0e:KHOro KOHTPOJIsI ycreBaeMo-
CTH
Texkymuii KOHTPOJb YCIEBAEMOCTH CTYJIEHTOB OCYIIECTBIISIETCS B COOTBETCTBUU C
OaJuTbHO-PEUTHHTOBOM cucTteMoi arrectanuu odydaromuxcs mo OI1 BO B KbI'Y. Ceenenns 06
OpTraHu3aIy padOTHI IO 3TOM CHCTEME IPUBEICHBI B TAOJIHIIC.

Ne KoHTtponbHbIe MeponpusTHs Maxc. Gan
(pacmipes.)
1 cemectp
1 INocemienue 3ausaTHIz 10 (3+3+4)
2 KomnokBuym 18 (6+6+6)
3 TectupoBanue 18 (6+6+6)
4 3ammra npakTHYECKUX paboT 24(8+8+8)
Utoro 70
KosutokBuymbl

KosokBrymel IPOBOAATCS 110 BOIPOCAM, BBIHOCUMBIM Ha IIPOMEKYTOUHYIO aTTECTa-
uto. [Ipy 3ToM Ha KaXblil U3 TpeX pyOeKHBIX KOHTPOJIBHBIX MEPOIIPUSTUS BBIHOCUTCS OJIHA
TPETh BOIIPOCOB U3 OOLIEr0 UX 4Mcia K 3a4eTy. [loaroToBka K KOJNIOKBUYMY OCYLIECTBIIIETCS
[0 MaTepuajgaM JIEKIUH, PaKTHUECKUX padOT U OCHOBHOM U JIOMOJIHUTENBHON JINTEPaTyphl,
PEKOMEH1YEMOM 110 TUCLHUTIINHE.

TecThbl

Jlis TeKymero KOHTPOJsSl YCHENIHOCTH OOYYEeHHUS HCIONb3YIOTCS KOMIIBIOTEPHOE
TECTUPOBAHUE TOKA3BIBAIOIIECE CTENEHb BIAJCHUS MPOrPAMMHBIMU CPEACTBAMHU TMOANCPKKU
JKOU. TectupoBaHUe OCYIIECTBISETCS C UCTIOIB30BAHUEM BCTPOEHHBIX B MPOTPAMMBI TECTO-
BBIX 3aJ[aHUH WM ITyTEM BBITIOJIHEHHS TUTIOBBIX MIPUEMOB PaObOTHI B TPOTrPaAaMMHOM cpefie.

IIpakTuyeckas padora

B meronnyeckux pazpaboTkax K MpakTHYECKUM paboTaM NMPHUBEAEHBI LENb U Mpo-
TpaMMa pa60TI>I, OCHOBHBIC MCTOANYCCKUC YKAa3aHUS K UX BBINIOJIHCHUIO, COACPKAHNUE OTUCTA,
KOHTPOJIbHBIE BOIIPOCH! M CIUCOK PEKOMEH1YEMOM JTUTepaTyphbl.

5.2 IIpome:kyTOoUHAsI aTTECTALUSA
Bomnpocel k 3x3ameny

1. KowmmnekcHast aBToMaTu3anus npeanpustuid. Crieruduka aBTOMaTH3AIMN JHCKPETHOTO
U HENpPEephIBHOTO IPOU3BOJICTBA.

2. Konnernmuss wu crpykrypa ckBo3Hoi uHterpupoBanHoii CAD/CAM/ CAE - cucremsl
IPOMBIIIIEHHOTO MpeAnpUaATHs. JlekoMmo3uiys 3a/1a4 aBTOMaTH3alMKd U OIpeesieHue
¢yukumonanbHbix  rpanunl  CAD/CAM/CAE-  cucrem.  CTpyKkTypa  3JIEMEHTOB
CAD/CAM- cucteM 1Mo YpOBHSIM JEKOMIIO3WIIMM B COYETAaHHU C MPOLECCHBIM IOJ-
XOJIOM.

3. Knaccudukamuss cucrem MmojenupoBaHus. MHXKeHEpHbIE pacueTsl, (YHKIHOHAIBHOE
MOJICTUPOBAHNE, MOJICITUPOBAHHE AIIEKTPOHHBIX CXEM.

4. WnxeHepHble pacyeTsl. WnxeHepHbIe pacueTbl B cucreme
Matlab+Simulink+SimMechanics: TexHomorus paboThl, OHOMHOTEKA, (YHKIIHOHAb-
HbIE AJIEMEHTHI U MporpammupoBanue B cucreme. Uurepdeiicer k CAIIP.

10



~

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

OynkimoHanipHOEe MojenupoBanne B cucteme Matlab+Simulink. Oomue cBenenus,
CTPYKTYpHasi CXeMa, BO3MOYKHOCTH W OTPaHMYEHHUs, IPUMEHEHUE, PEKUMBbI, OCHOBHBIC
npaBuiia BBOJA MH(OPMAIMK, TEXHOJIIOTHH MOJICIINPOBAHUS

[Tapamerpuueckuii cMHTE3 W MojeiaupoBanue B cucrteme SolidWorks
MojenupoBanie ¢ BUpTyalbHbIMH mpuOopamu B cucteme Matlab+Simulink.
Knaccuduxarus CAIIP  MHOroBapHMaHTHBIX CKBO3HBIX WHTETPUPOBAHHBIX
CAD/CAM/CAE- cucrem.

Cranku ¢ YITY. O630p THUNOB | MX XapakTepucTHK. [IpuHIMN ACHCTBUS, KOIH-
poBaHKE BXOAHOW MH(OpMaIUK, Macku, kKaapbl. CoBpeMeHHbIE (JIa3epHbIE) CTAHKH

¢ UITY (TouHOCTH, MPUMEHEHHUE).

[IpoextupoBanue B CAIIP. Yactotubeii ananu3. Xapakrtepuctuku. llpumenenue.
CrpykTypHas cxeMa M IMPOLECC IPOEKTUPOBAHUS T'€OMETPUU YCTPOUCTB.

Crioco6b1 3amanus HHGOpMaMU B depTexax. Buasl ueprexeit apyrux K.

O6mue npunmunsl 3D- MopenupoBaHuss M NpOEKIHOHHOro uyepueHus. Konuemnus
KapKaCHOW CETKH.

NurtepaktuBHas rpaduueckas cuctema "KOMIIAC-3D". TexHonorust momaroBoi pa-
0OTBI B pEXUME HPOCKIMOHHOrO YepueHus (2D --> BbITsDKKA --> OyJieBbI Olepanuy -->
3D --> Cb --> mpoekuuu --> pa3mepsl --> cedyeHusi). Xapakrepuctuku CAIIP "Kowm-
nac". CpaBaenue texnonoruii 2D- uepuenne u 3D--> nmpoekuusi.

WurepaktuBHas rpaduueckas cucrema "SolidWorks". TexHosorus momaroBoii pa6o-
Thl B PEXKHME MPOCKIMOHHOTO uepueHus (2D --> BBITSDKKA --> OyJIeBbI Orepanuu -->
3D --> Cb --> mnpoekiuu --> pa3Mepsl --> ceueHus). Xapakrepuctuku CAIIP " Solid-
Works ". CpaBnenue Texnonoruii 2D- yepuenue u 3D--> npoekiusi.

O6o6mennas cxema Beimycka KJ[ u TJ. Cxema mpouecca npoxoxaenus KJ u T:
BbITTycK, KouTpons, ECK]I, ECT/, ECII/, HocuTenu, mpou3BoCcTBO, n3MeHeHus. Cpas-
HUTENbHBINA aHanu3 rpaguueckux CAIIP.

Knaccudurarmsi TEKCTOBOHM JOKyMEHTAIMK Ha W3aenus TexHuku. Jlumaeiineie TJI, Ta0-
nan4aHo - opueHTupoBanubsie T/ (BC, B/I, BII, 123, CII) u g1OoKyMEeHTBbl Ha MAallMHHBIX
HOCUTEJISIX.

Texnponecc Bbimycka TekcToBOM nokymeHTauuu B CAIIP. Buast T/] u ux mpumene-
Hue. T/] Ha MamMHHBIX HOCHUTENAX. XapakTepucTukn TJ[ ¢ mo3umum MxX aBTOMAaTHU3H-
poBanHoro Bbimycka B CAIIP. Tekcrossie b/I, mpumuTBsl U mabiaoHbl. O000IIEHHBIH
texmporecc Boimycka TekctoBoir KJ[ B CAIIP-K, apxuB, mokymenrtoo6opor (WF).
Konuenuua B/l m ux npumenenue B CAIIP. Texunonoruu CYBJ] u tumnsr B/I. Certe-
Bbl€, PEBOBUJHbBIC, PENSIIMOHHBIE, MOcTpensuuonnble b/ n cnenuduka ux npumeHe-
Husa B CAIIP.

HpeoBuanas kounctpyktopckas bJl. JlepeBo KTD Mopenu, KOHUENIMsS XpaHEHHS
uH(pOpMaIlMM HAa HECKOIBKHX YPOBHSX

[TpuHLIMIIBI TOMCKOBOTO MpoekTHpoBaHMs. [loMCKOBOE MPOEKTUPOBAHUE C HCIOJIB30Ba-
HueMm b/l K/l u npyrux noruuecku cBsizaHHbIX bJI. VHTerpamusi KOHCTPYKTOPCKHX
b/l B pamkax EWII npeanpustwus.

MogenupoBanue BHOPONPOUYHOCTH KOHCTPYKIMH. MeETOJT KOHEUHBIX 3JIEMEHTOB
(MKD). ®opMbl KOHEUHBIX 3JIEMEHTOB. MoJenb pemerku ¢ 6-10 cTeneHsIMU CBOOOJIbI
B y3nax. MogenupoBanue 2D u 3D. IIporpamMMbl MoAenHpOBaHHS, TOYHOCTH U OT-
paHUYEHUS.

MonenupoBaHHIO TEIUIOBBIX PEXHMMOB MEXATPOHHOTO MOAYJA. KapTel TEmIoBBIX ITO-
ner. HMcnons3oBanue pe3ynbTaToB. [Iporpammbel MoaenupoBaHus, TOYHOCTh. Crenu-
¢duKa MOAETMPOBAHUS JUIS KPHCTAIJIOB MHKPOCXEM. ODKCIEPUMEHT C TEIUIOBHU30POM.
Cucremsl. CpaBHenue cucteM ¢ MKD (s Bcex Hampasinenuir CAIIP).
Koncrpykropckue B/ u nonckoBoe npoektupoBanue. Konuenuusa b/ u ux npumene-
Hue it CAIIP. [Ipocteie B/l Tuna "oOo3HaueHus: MHEBMAaTHYECKHUX 37eMeHTOB". O6-
M 1oaxoJ K co3gaHuio b/l THIOBBIX KOHCTPYKTHBHBIX 3JIEMEHTOB. BBOA M mouck
uHpopmanuu B b/I. Ipyrue 06azsr CAIIP.
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24.

25.

26.

217.

28.

29.

30.

Bcenomorarensnble koHCTpykTOpcKO-TexHOonornueckue CAIIP. Hanexnocts. Texnomo-
TUYHOCTb, TPYAOEMKOCTb H3TOTOBJEHHUA. PeMOHTOMPUTOAHOCTh. OKCILTyaTallHOHHBIE
HOpPMAaTHBBI, )PrOHOMHUKA.

DIEeKTPOHHBIA JTOKyMeHTOoOOopoT. OO0mue cBeaenus. Ctpykrypa cucrteMbl. Kiaccu-
¢duKanms 3ama4 ¥ cucTeM. TeXHOJOTHs B OCOOCHHOCTH TNPHMEHEHHs cucTeM. Pecypchl.
CpaBHUTENBHBIC XapaKTEPUCTUKHU. Pexxum "KiMeHT - ceppep'.

TunoBas cxemMa 3JIEKTPOHHOTO JIOKyMEeHTOooOopora. OpraHusamus padoTel B oduce ¢
TEKCTOBOM AokyMeHTanuen. b/l um ¢dopmbl AOKyMEHTOB. MapumpyThl M yIpaBJICHHE
NOKyMeHTOrnoTokoM. CpaBHUTENbHBIN aHamu3 cucteM WOrkFlow.

OcHOBBI TIJTAaHUPOBAHUS U YIpPABIEHUS XOJOM IpoeKkTa. BBeneHue B MPOEKTHBIN Me-
HeJDKMEHT. [Ipoekt. Ympasienue npoekTtom. KU3HEHHBIM LUK NpoekTa. [[uarpaMmbl
I'anTTa. CereBoe mnanupoBanue. CereBasg auarpamma. [lmanupoBanue pecypcoB. Tex-
Honorust PMIL

Ucnonp3oBanue cucrembl TIME LINE B mpomecce ympasnenusi npoektom. Haeosto-
rust paboTel: Bxox B cuctemy. TumnoBbie HauagbHbIe ycTaHOBKH. [loaroroBka k pabore.
Coznanue nuarpammbl ['anTTa (BBOA MH(pOpMAIMK, YCTAaHOBJIEHUE CBSI3EH MEXIY 3a/a-
yamu, KoppekTupoBka). CpaBaenue ¢ MS Project.

TIME LINE. Tabnuua pecypcoB M KOMIUIEKCHOE TUIaHUPOBaHHE (BBOJ, CBSI3bIBAHUE
UHPOPMAIMK U3 TaOJIUIBI PECYPCOB C 3adadamMu jauarpammbl ['aHTTa). YmpasieHue
MPOEKTOM (COXpaHEHHe MCXOIHOTO IJIaHa, BBOJ MPOLIEHTOB BBIMOIHEHUS IUIaHA, KOP-
PEKTHpOBKA TUIaHA, yTOYHEHHE TPeOyeMBIX PECypcoOB, OTYET O BBHINOJIHEHUU/ CPHIBE,
aHaJIM3 XOJa BhIMONIHEeHus miaHa). [locTpoeHue ceTeBbIX rpaduKoB MO 2-M TEXHOJO-
rusm. CpaBaenue ¢ MS Project.

OnexTpoHHBIH AoKyMeHTooOopoT. Kiaccubukanus 3anad u cucreM, GpyHKkunonan (pa-
6ota ¢ bJl, PDM, ponu, nuieH3nn, MapupyTsl, 3J1. MOAMUCH, ODUC U XOJAUHT, U Jp.).
XapakTepucTHku, Tpedyembie pecypcesl, dddekt. Pazpaborka tunosbix mpoektoB WF.
Cpasuenue bJI WF u PDM (na mpumepe "Kommac"/ Jlonman).

12



6. METOAUYECKHUE MATEPHAJIbI, ONPEJAEJJSAIOIHUE IMPOLELYPHI

OILIEHVUBAHMS 3HAHWI, YMEHUI, HABBIKOB U (WJIN) ONBITA JEATEJBHO-

CTn

6.1. Pe3yibTaThl OCBOEHHUSI YUeOHOM TMCUMILINHBI, MO/JIeKAII[He TPOBEpPKe
KonTponupye- Pesynpratel 00y- | OCHOBHBIE MOKa3aTeNud OLEHKU pe3ynb- | OreHou-
MbI€ KOMIIETEH- | YCHHUS TaTOB HBIE Cpen-
1005078 (gacThb | (OOBEKTHI OLICHU- CTBa
KOMITCTCHIIMI) | BaHUA)

1 2 3 4
cnocobHocThiO | 31 Ilepeuncnenne nporpaMMHBIX Hpoayk- | Kommok-
y4acTBOBaTh B | 3HaTh NpPOrpaMMm- | TOB JJI NPOEKTHUPOBAHUS MEXATPOHHBIX | BUYMBI,
pa3paboTke Hble  MPOAYKTHI | U POOOTOTEXHUUECKUX CHCTEM; MPHUHLHU- | TECTHUPO-
KOHCTPYKTOp- JUIS CO3JIaHMs Me- | OB paboThI ¢ MPOrpaMMHBIM obecrede- | BaHUE,
CKOM M TPOEKT- | XaTpoHHbIX U po- | HUeM CAIIP; ocHOBHbIE TOHSTHUS TMPO- | IK3AMEH
HOM  JIOKyMEH- | OOTOTEXHUYECKUX | LlecCca IPOEKTUPOBAHMS, CTPYKTYpy H
Taluu MeXa- | CUCTeM, HUX IMOJ- | KIacCU(PHUKALMIO CHUCTEM aBTOMAaTU3HPO-

TPOHHBIX M pO- | CUCTEM M OTHeNb- | BaHHOTrO npoektuposanus (CAIIP); Bu-
OoTOTEXHUYE- HBIX MOAYJIEH el obecieuenust CAITP, mecto CAIIP B
CKUX CHUCTEM B KOMITBIOTEPHO-UHTETPUPOBAHHBIX  CHC-
COOTBETCTBUHU C TeMax MPOU3BOJICTBA
UMEIOIIUMUCS 33 [Iepeunciienre ocHOB KoHUenTyaibHOro | Kommok-
CTaHzapTaMM U | 3HaTh CTaHAAPTHI | IPOSKTUPOBaHUS W WH(POPMAIMOHHOHN | BUYMBI,
TEXHWYECKMMH | U TEXHUYECKHE | MOAJIEPKKH ATAloB >KU3HEHHOI'O LHKJIA | TECTUPO-
YCIIOBUSIMU yCIIOBUSL ~ pa3pa- | MPOU3BOJICTBA; MPUHIIUIIOB TOCTAHOBKH | BaHUE,
(IK-10); OOTKM KOHCTPYK- | U (popMUpOBaHUS IIENICH MPOEKTa, TEXHU- | SK3aMEH
TOPCKOM M IIPO- | YECKOT'O 3aJaHMsl; IPUHLIUIIOB MOJEIbHO-
€KTHOI JOKYMEH- | OpDUEHTUPOBAHHOTO IPOEKTUPOBAHUA U
TallMd MEXAaTpPOH- | aHAJIM3a MEXATPOHHBIX YCTPOMCTB; Ha-
HBIX M po0O0TO- | 3HaYeHHE M (DYHKIMH CHCTEM KOMIIBIO-
TEXHUYECKUX TtepHoro mnpoektupoBanus CAD, CAM,
CHCTEM CAE;
Y2 YMeHHe HCIONIB30BaTh METOAUKY Mo- | IIpakTu-
YMerp paspaba- | JeNbHO-OPUEHTUPOBAHHOIO aHalIM3a U | YECKoe
ThIBaTb ~ KOHCT- | IPOEKTUPOBAHMSI KOMIIOHEHTOB, MOJACHC- | 3aHATHE,
PYKTOPCKYIO U | TEM MEXaTpPOHHBIX; pa3padaThiBaTh U | KOJJIOK-
IPOEKTHYK  J0- | MOJEPHU3UPOBATh M3IENUS MEXAaTPOHHU- | BUYM, OIK-
KYMEHTalMI0 Me- | KU U pOOOTOTEXHUKH C MCIOIb30BAaHUEM | 3aMEH
XaTpoHHbIX U po- | CAIIP
OO0TOTEXHUYECKHUX
CUCTEM
B1 [IpakTueckoe BiajeHue HaBblKaMu npo- | IIpakTu-
Bnanerp  HaBbl- | EKTUPOBAHUSA, KMHEMATHUYECKOTO W [U- | YECKOE
KaMHU  HCII0JIb30- | HAMHYECKOIO aHallu3a CIIOKHBIX TEXHU- | 3aHATHE,
BaHUs IPOrpaMM- | YECKMX CHCTEM C  MCIOJIb30BAaHUEM | IPaKTHUeE-
HBIX TaKETOB IMPH | CPEICTB ABTOMATU3UPOBAHHOIO MPOEK- | CKHE  pa-
pelIeHnn WHXe- | TupoBaHus; ucnoiab3zoBanus CAIIP mpu | O0TsI,
HEPHBIX 3a/la4 | pelIeHUH 3aJad MPOEKTUPOBAHMS MeXa- | KOJUIOK-
CHUHTE3a U OITH- | TPOHHBIX U POOOTOTEXHUYECKUX CHUCTEM | BUYM, OK-
MHU3ALUA  KOHCT- | U OTJEJbHBIX Y3JIOB, a TaKXKe HCIOJb30- | 3aMEH

PYKIIMH, & TaKxke
aHainmza paboTo-
CIIOCOOHOCTH

BaHUs KOMIIBIOTEPHBIX CETEW U PECypCOB
WnTepHera i pemeHus 3anad mnpodgec-
CHOHAJIbHOMU JESITEIbHOCTH
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1 2 3 4
TFOTOBHOCTBIO K | 32 [lepeuncnenue ROKyMeHTOB, 000CHOBBI- | Komok-
COCTaBJICHUIO 3HaTh COCTaB 3a- | BAIOUIMX IMPHMEHEHHE OOOPYAOBaHHS M | BHYMBI,
3aBOK Ha 000- | IBKH Ha 00Opy- | BXOASILIMX B COCTaB 3asBKM Ha KOMIUIEK- | TECTUPO-
pYAOBaHWE U | JIOBAaHHE W KOM- | TYIOUIME€ MEXaTPOHHBIX CHCTEM; IIepe- | BaHue,
KOMILJIEKTYO- IUIEKTYIOIIME Me- | YMCICHHE TEXHHYECKMX  [apaMeTpoB | SK3aMEH
IMe, K YYaCTHIO | XaTPOHHBIX CHC- | DJIEMEHTOB MEXAaTPOHHBIX CUCTEM U 000-

B IIOArOTOBKE | TEM pyIOBaHUs

TEXHUYECKON Y1 Ymenue ¢opmupoBath TexHHUYecKyro | [IpakTu-

JOKYMEHTAaUUH | YMETh T'OTOBHUTH | PEMOHTHYIO JOKYMEHTALUIO; pa30MpaTh- | YECKOE

Ha PEMOHT 000- | TEXHHYECKYIO JI0- | C B CTPYKTYPE COBPEMEHHOIO TEXHOJIO- | 3aHATHE, ,

pYAOBaHUs KyMEHTAIlMI0 Ha | TMYECKOro OOBEeKTa YIpPaBIEHUS; HC- | KOJUIOK-

(MK-21); PEMOHT pOOOTO- | MOJIb30BaTh TEXHOJIOTUIO AHAJTUTUYECKON | BUYM, OK-
TEXHUYECKOT0 M | 00pabOTKHU AAHHBIX B PEaJbHOM BPEMEHU | 3aMEH
MEXaTPOHHOTO JUIE MOHHTOpPUHTA OOOpYIOBaHUSA H JIO-
000pyIOBaHUS KaJHM3alMK OTKA30B;

6.2 Illkana oueHNBaHuUsl IVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHUs

6.2.1 Texyummii n pyOe:XKHbIi KOHTPOJIb
B pamkax Tekymiero u py0eXHOT0 KOHTPOJISI 10 TUCIUTUTHHE CTYJICHT MOXKET Ha0patTh 10
70 6aimoB. Pactipeenienne 60auioB MPUBEICHO B TAOJIHIIE.

IIIxana oreHMBaHU
Cemectp
0-35 bamioB 36-50 6amtoB 51-60 OamoB 61-70 OamoB

2 Yactuunoe  moce- | Ilomaoe wnm  4ac- | [lonnoe wiau wac- | IlomHoe wmnm  gac-
HIEHUE ayJUTOPHBIX | THYHOE IOCEUIEHUE | TUYHOE Mocelle- THYHOE IIOCEIIEHNE
3aHsATUH. Heynos- | ayAMTOpPHBIX 3aHA- | HU€ ayAUTOPHBIX | ayAUTOPHBIX 3aHs-
JIETBOPUTEIIBHOE THH. Yactuunoe | 3ansatuii. [lonmnoe | tuit. IlomHoe BEI-
BBITIOJIHEHHE TIpaK- | BHIIOJIHEHUE W 3a- | BBHIIOJHEHHUE U MOJIHEHUE U 3allnuTa
THYECKHUX paborT. | muTa MpakTUye- | 3alluTa MPaKTU- NpPaKTUYECKUX pa-
[Tnoxast moaAroToBKa | CKMX paboT. YI0B- | yeCKUX padorT. 6otr. Bbicokue mo-
K 0aJIbHO- | JIETBOPUTEIHLHBIC Xopolue mokasa- | Kazaread Mo KoJj-
PEeUTHHTOBBIM  Me- | MOoKa3aTenu IO | TEJIH IO KOJIJIOK- JIOKBUYMaM M TecC-
ponpusitusiM. CTy- | KOJJIOKBUYMaM U | BAyMaM U TECTH- | TUPOBAHUSIM.
JIEHT HE JIOMYCKaeT- | TECTUPOBAHUSIM. POBaAHUSIM.
Ci K IPOMEXKYTOY-
HOM aTTecTalun
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6.2.2 TlpomexyTOYHASI ATTECTAIUA

OreHKa pe3ylbTaTOB OCBOCHUS YI€OHOW JUCIUILIMHBI B 2 CEMECTPE MPOBOIUTCS TIO IIKA-

Je, HCHOHBSyeMOﬁ Ha 3K3aMCHC:

Cemectp

HIkama oneHUBaHUA

36-45 06amnoB IO
UTOTaM TEKYIIETrOo
U pyOekKHOro KOH-
TPOJIs, Ha 3K3ame-
HE Jaj IIOJHBIA
OTBET TOJILKO Ha
OJIMH BOTIPOC

Crynent umeer 46-
60 6aIoB IO UTOraM
TEKYIIero U pyOex-
HOTO KOHTpOJS, Ha
9K3aMeHe Jall I10J-
HBEI OTBET Ha OJUH
BOIIPOC WJIM YaCTHY-
HO OTBETWJ Ha o00a
BOITpOCA.

CTyneHT wuMeeT 110
UTOTaM TEKYIEro u
pyOEXKHOrO KOHTpPO-
ag 61-70 GamnoB Ha
JK3aMEHe He Jan
MIOJIHOTO OTBETa HH
Ha OJINH BOTIPOC.

0aJII0B IO UTOr'aM Te-
KYIIETO U PyOeKHOTO
KOHTPOJISA, Ha DK3aMEHEe
JTaj TIOTHBINA OTBET HA
OJIMH BOIIPOC M YaCTHY-
HO OTBETUJI HAa BTOPOM.
Crynent umeer 66-70
0aJIJI0B 110 UTOTaM Te-
KYIIEro U pyOeKHOTO
KOHTPOJISA, HA K3ame-
HE) J1aJl TIOJIHBIN OTBET
TOJIBKO Ha OJIUH BO-
npoc.

HeynosnerBopu- | YA0BIETBOPUTEIBLHO Xopouio OTnn4Ho
TEJIBHO (61-80 6ayoB) (81-90 6aoB) (91-100 6an-
(36-60 6ayioB) JIOB)
Crymenr  umeet | Ctynent umeer 36- | Ctynent umeer 51-60 CryneHt
36-60 OamnoB mo | 50 OamioB o uroram | OamioB no utoram te- | umeer 61-70
UTOTAaM TEKYIIEro | TeKYIIero W pyOex- | KyIero u pyoexHoro O0amioB 1O
U pYOEKHOTO KOH- | HOTO KOHTPOJIs, Ha | KOHTPOJIS, HA DK3aMEHE | UTOraM  Te-
TPOJS, Ha 3K3aMe- | DK3aMeHEe Jall TOJI- | JIajl MOJHBIA OTBET Ha KYIIIETO u
HE HE J1aJl TIOJHOTO | HBI OTBET HA OJIMH | OJIMH BOMIPOC U YacTH4- | pyOeKHOTO
OTBETa HU HA OJMH | BOIIPOC M YAaCTUYHO | HO (TIOJTHOCTBIO) OTBE- | KOHTPOJIS, HA
BOIIPOC. (TMOJIHOCTBIO)  OTBE- | THJI HA BTOPOW. IK3aMeHe
Crynent HMMEET | TWJI Ha BTOPOM. Crynent umeer 61 — 65 | nanm mosHBII

OTBET Ha
OJTMH BOIIPOC
A YaCTUYHO

(OITHOCTHIO)
OTBETUJ Ha
BTOPOM.

IIIxajia COOTBETCTBHUS PEHTHHIOBBIX OLCHOK NMATHOANIBHBIM OLICHKAM /IS OLICHUBAHUSA
KYPCOBOii pa0doThI

PeliTunrosas orenka (B Oamnax)

OI_[eHKa 10 TATHOAIIEHOW IIIKaje

91-100 COTITUIHOY

81-90 «XOpOLIO»

61-80 «YIOBJICTBOPUTEIIHHOY
MeHee 61 «HEYIOBJIETBOPUTEIBHOY
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7. YYHEBHO-METOANYECKOE OBECIHEYEHHUE JJUCHUIIJINHbI
7.1. OcHoBHasl JUTEepaTypa

1. Mamox B. H. Beenenue B coBpemennbie CAIIP: Kypc nexuuii. - M.: JIMK Ilpecc, 2014.
-192 c.: un.

2. Mynenko B. B. KomnbiorepHbie TEXHOJIOTHH 1 aBTOMATU3UPOBAHHBIE CUCTEMBI B MaIllU-
HoctpoeHuu. PT'Y HedTr u raza um. U.M.I'yokura MOCKBA 2015
3. UYepenamkoB A., HocoB H. KoMmmnbroTepHble TEXHOIOTHH, MOJAEIUPOBAHUE U aBTOMATH-

3UpOBaHHBIC CUCTeMBbl B MamuHocTpoeHun. Muadonmo, 2009. -642 c. bubmmoreka KbBI'Y
(3m.Bepcus).
4. Hopenxos U. I1. OCHOBBI aBTOMaTU3HMPOBAHHOTO MPOEKTUPOBaHUS: yueO, s By30B / M.
I1. Hopenkos. - 4-e uzn. nepepad. u gom. - M.: U3a-so MI'TY um. H. D. baymana. 2009. — 430
C.: ML

7.2. JlonoJiIHUTEJIbHAS JIUTEpaTypa

1. CropoxeB B.B. CucrteMoTexHuKa 1 MEXaTPOHHUKA TEXHOJOTHUECKUX MAIIUH U 000pya0OBa-
HUsA [ DneKTpoHHBIN pecypc]: MmoHorpadus/ CropoxkeB B.B., ®eoktucroB H.A.— DnekTpoH.
TekcToBble JgaHHble.— M.: JlamkoB u K, 2016.— 412 c.— Pexum nocryna:
http://www.iprbookshop.ru/60620.html.— DBC «IPRbooks»

2. VIHTeIeKTyalbHBIE MEXaTPOHHBIC CHUCTEMBI [DJICKTPOHHBIA pecypc]: yueOHoe mocoOue/
N.B. AGpamoB [u nap.].— DnexkTpoH. TekcToBble naHHble.— CaparoB: Ail Ilu Dp Menua,
2018.— 185 c.— Pexum jpgocryma: http://www.iprbookshop.ru/70764.html.— SBbC
«IPRbooks»

3. Pwibak JILA. PoO0TBI U POOOTOTEXHUYECKUE KOMIUICKCHI [DJIEKTPOHHBIA pecypc]: yueOHoe
nocobue/ Pridak JI.A., 'anonenko E.B., MamaeB FO.A.— DIEKTpOH. TEKCTOBBIC TaHHBIC.—
benropon: benropoackuii rocy1apCTBEHHBIN TEXHOJOTHYECKU yHUBepcuTeT um. B.I'. Ily-
XOBa, 9bC ACB, 2013.— 84 c— Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/28394.html.— 3BbC «IPRbooks»

4. AbpamoBa WN.I'. ImuTallnOHHOE MOAETUPOBAHUE OpPraHU3aAIMHM MPOU3BOACTBEHHBIX IMPO-
IIECCOB MAIIMHOCTPOHUTENBHBIX TMPEANPUATHA B HHCTPYMEHTAIbHOW cpene Tecnomatix
Plant Simulation: ma6opatopusiii npaktukym / U. I. Abpamosa, H. []. Ilponuues, /. A.
Abpamos, T. H. Kopomenxosa. — Camapa: U3n-Bo Camap. roc. a’pokocM. yH-Ta, 2014. —
80c.

5. bBecmiatHas cTyneHueckas Bepcusi mporpammbl Tecnomatix Plant Simulation 13 (64-bit),
Version 13.0.2
http://www.plm.automation.siemens.com/ru_ru/academic/resources/tecnomatix/simulation-
download.cfm 6 nexaGps 2016

6. http://www.tadviser.ru/index.php :Tecnomatix 2014

7. BateipoB Y./, bosues O.X., HapteokeB P.M., Tnubeko A.X., Dnbbaesa P. U., fAxytnos
M.M. KypcoBble U TUIIIOMHBIE TTPOEKTHI. MeToanueckue ykazanus k opopmienuto. N3na-
tenbcTBO KBI'Y. Hanpumuk 2002 . —157c.

8. MHnrerpanus manubix 06 u3nenuu Ha ocHoBe MITNU/CALS-Texnomnoruit. Yacts 1. — M.: “EB-
poneiickuii neHTp no kauecty”’, 2002. — 174 c.

9. HopenkoB W.II., Ky3emuk I1L.K. MupopmanmonHas momaepkka HayKOEMKHX HW3JIEIHN.
CALS-texnonoruu. M.: Uzn-so MBTY um. H.O. baymana, 2002. — 320 c.

10. Mapka 1., Mak-TI'oyan K. MeTtooyiorust CTpyKTypHOTO aHAJIN3a U MPOeKTHpoBaHus: [lep. ¢
aHri. — M.: “Merarexnonorus’”, 1993. — 240 c.

11. JleonenkoB A.B. O0bEeKTHO-OpUEHTHUPOBAHHBIN aHAIU3 M MPOEKTHPOBAHUE C HCIOJIb30Ba-
Huem UML u IBM Rational Rose. — M.: uTepHeT-yHUBEpCUTET HH(POPMAITMOHHBIX TEXHO-
noruit; BUHOM. JlaGoparopus 3nanwmii, 2006. — 320 c.

12. 3unsbepOypr JI.H., Monounuk B.U., A6nounukoB E.M. PEeMH)XUHUPUHT U aBTOMaTH3AIHS
TEXHOJIOTHYECKOW MOATOTOBKY Mpou3BojicTBa B MamuHocTpoeHun. CII0: “TlomuTexHuka”,

2004. - 152 c.
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http://www.plm.automation.siemens.com/ru_ru/academic/resources/tecnomatix/simulation-download.cfm
http://www.tadviser.ru/index.php

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

E.W. Sl6nounnkos, FO.H. ®omuna, A.A. CanomatnHa, KoMIbIOTEpHBIE TEXHOJIOTHH B JKU3-
HEHHOM IUKIIe u3aenusd. Yueonoe nmocodue — CII16: CIIoI'Y UTMO, 2010

I'aBpunioB J{.A. Ympasnenue npousBoacTBoM Ha 0ase crangapra MRP II. CIIG: ITurep,
2002. - 320 c.

ABTomaTtusupoBaHHoe npoektupoBanue B MIIM-Texnomorusx: y4ue0. mocobue / Barynun
S.C., Iloaknernor C.I'., Ceutun B.B. u ap. - CII16.: III'YIIC, 2010. - 126 c.

CALS (ITomnepxxka >KM3HEHHOTO LIUKJIA POIYKIMK): PykoBoACTBO 10 nipuMeHeHuto. / Mu-
HuctepctBo skoHOMHUKH P®; HUIl CALS-texnonoruii "llpuxknannas noructuka'; I'YII
"BUMN", 1999. — 44 c.

Siemens. 0630p IPOIYKTA. Plant Simulation
http://www.plm.automation.siemens.com/ru_ru/products/tecnomatix/plant_design/pla
nt_simulation.shtml.

['OCT 34.003-90 “Unudopmanmonnas texHonorus. KoMiieke cTaHnapToB Ha aBTOMAaTHU3U-
POBaHHBIE CUCTEMBI. TE€pMUHBI U ONIpEICTCHUS

I'OCT 23501.101-87 “Cucrembl aBTOMaTU3UPOBAHHOIO MPOEKTUpOBaHUsA. OCHOBHBIE IIO-
JIOXKEHUS

P/l 250-680-88 “Metoanueckne yka3zaHUs. ABTOMAaTH3UPOBaHHBIE cHCTEMbl. OCHOBHBIE
IIOJIOKEHUS

P50-1-028-2001. UundopmanroHHbIE TEXHOJIOTUHU TOAJIEPKKU )KU3HEHHOTO IHKJIAa IPOIYK-
uu. Merononorust pyHKIHOHANBHOTO MofenupoBanus. ['occtanaapt PO. — M., 2001.

P50-1-031-2001. UuadopmManmoHHBIE TEXHOJOTUHU TOAJIEPKKU )KU3HEHHOTO ITUKJIA MPOIYK-
un: Tepmunonornueckuit cioBapb. Yacts 1. CTaguu )Ku3HEHHOTO IUKIa npoayKiuu. ['oc-
crangapt PO. — M., 2001.

7.3. llepuoanyeckune U31aHUA

1.
2.
3.
4

"MHpOopManMOHHBIE TEXHOJIOTHH U BEIYUCIUTEIbHBIC CHCTEMBI'.

"NH(popMalinoHHbIE TPOLIECCH M CUCTEMBI'".

"UHdopMalinoHHbIE TEXHOIOTUH".

"Mup KOMIIBIOTEpHOM aBTOMAaTH3al[Ml - MHUP BCTPaMBAEMbIX KOMIIBIOTEPHBIX TEXHOJOTWH"

(MKA: Mup BKT)

5.

http://www.cals.ru/emag/ - anekrponssiii xxypHan "Texnomorun PLM u UJIIT".

7.4. UnTepHeT-pecypcebl

http://www.cals.ru/ - mpoekTsl u pemieHns: B 00J1aCTH HHPOPMALMOHHOTO COMIPOBOXKACHHS H
HOJICPIKKH KHU3HEHHOTO [[HKJIa HAYKOSMKUX U3JICIHiA;

http://cadobzor.ru/ - He3aBUCUMBIIT HHPOPMAIIMOHHBIN TTOPTAT O CUCTEMaX MPOCKTUPOBAHUS;
http://www.exponenta.ru — wMeToanYecKHe KOHCYJIbTallMH MO TmporpamMmmam MatlLab wu
STATISTICA.

http://www.iso.staratel.com/ — HopmaTtuBHO-cripaBo4yHass WH(OpMANUs HIHPOKOTO CHEKTpa
po0JIeM: YIIpaBICHUE MPOIECCaMU TPOU3BOICTBA; YIPABICHHE Ka4eCTBOM; WH()OPMAIHMOH-
HBIC TEXHOJIOTUH;

http://info-tehnologii.ru — o6pa3oBarensHblil caiit UyxapeBoit Onbru BasepbeBHBI. DKOHO-
MHKO-MaTeMaTHIECKHI ACTIEeKT WHPOPMAIMOHHBIX TEXHOJIOTHH KaK YHHUBEPCATbHBIH HHCT-
PYMEHT pEILICHHUS YIIPABICHUSCKUX 3a/1a4.

http://rcs.chph.ras.ru/Tutorials/matlab.htm -MatLab. PykoBoacTBo /1t HaunHarOIMINX
http://open.kbsu.ru/moodle/course/view.php?id=3966

http://www.iprbookshop.ru/586.html
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7.5. Ilepeyenn npogecCHOHATBHBIX 023 JAHHBIX H HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
http://www.diss.rsl.ru — OBJ1 PI'b - DiekTpoHHbIE BEPCUH MOJHBIX TEKCTOB TUCCEPTALIAI U aB-
TopedeparoB u3 pouaa Poccuiickoit rocyaapcTBeHHON OMOIMOTEKN

http://www.scopus.com — Sciverse Scopus u3gareiabcTBa «ib3eBup. Hayka u TeXHOIOrnm.
PedeparuBnas u ananuTHueckas 6a3a JaHHBIX

http://elibrary.ru — DnekTpoHHas 6uOIMOTEKAa HAYYHBIX MyOIMKAIIN.

http://polpred.com — O630p CMU Poccuu u 3apy0esxbs. [ToHbIe TeKCThI + aHaauTuka u3 600
u3aaHui 1o 53 orpaciiam

https://www.gost.ru/portal/gost//home/standarts - ®enepaibHOE areHTCTBO MO TEXHUYESCKOMY
PETyJIMPOBAHUIO U METPOJIOTUU

http://www.consultant.ru/ - cipaBouno-npaBoBasi cucrema Koncynbrant [Tintoc
http://www.garant.ru - CUC «I"apanT».

7.6. MeToanuyeckue yKa3aHusi K NPaAaKTHYECKUM 3aHATHAM

[TpakTdeckne pabOTHI MPOBOAATCS B KOMIIBIOTEPHOM KJlacce, OCHAIIEHHOM COBPEMCH-
HbIM 00opynoBanueM (12 kommbioTepoB ¢ mporeccopamu Intel Core 2 Duo, myasTuMeauitHOE
o0opyaoBaHue, HEOOXOAMMOE ITPOrPAMMHOE 0OeCIICUeHHE).

Mertoanyeckue yka3aHHsl K IPAKTHYECKUM pPabOTaM, AJIEKTPOHHBIC y4eOHBbIC MOCOOUs
pacmosiokensl Ha ceteBom aucke D://Work , a takxe na DVD aucke «Jlekuuu u METOAMYCCKHE
MaTepHalbl Mo AUCHUIUIMHE «CHCTEMBl aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS M TIPOU3BOICT-
Bay» C IIPUMEPaMU BBIMTOJTHCHHBIX MPAKTHYCCKUX PabOT.

7.7. IlporpamMmMHoOe oGecrieyeHre HHPOPMALHOHHO-KOMMYHUKALMOHHBIX TEXHOJIOT i
IIpoepammmuoe obecneuenue obwe2o noib308aHUSA
— KopnoparusHas noanucka st mpoaykros Microsoft (Open Value Subscription)
— Koncynprantllntoc (15 Oyxranrepuu U CTyIEHTOB)
— 1C: UTC OtpacineBoii 5 kaTeropuu.
— AwntuBupyc Kacniepckoro (Endpoint Security )
— AwntuBupyc DrwWeb
— Jlunensus na VMWARE (2 cepsepa)
— Jlunensus Hra VMWARE V Motion (2 cepsepa)
— IIporpammHoe obecniedenus Anruriornar BY3
— Esxeronusrit miarex VipNet ([uc.coBeTs)
IIpoepammnoe obecneuenue 05 yuebHo20 npoyecca
— Tecnomatix (ITomHbIi makeT)
— Siemens NX
— Kowmmnac 3D
— CAIIP TII «Beprukanb»
—  PLM «Jloman»
— Mastercam
— Sprutcam
— Solidworks
— Delcam (ITonubrit makeT)
— PTC Pro/ENGINEER
— CimcoEdit
— STATISTICA
— Math Works Matlab 2016 + Simulink
— AVRStudio
— AllFusion Process Modeler
CorelDRAW
— Arduino IDE
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Simple-Scada 2
Delphi XE2
OpenCV
Lazarus
Project Expert 7 Standard
AllFusion Process Modeler (BPwin)
Corona Renderer 3 for 3ds Max (O6pa3oBarenbHas /CTyACHUCCKAs! TUIICH3HS)
CorelIDRAW Graphics Suite 2018 Classroom License MULTI
Adobe Photoshop CC
Adobe Illustrator CC
Adobe InDesign CC
Trimble SkctchlJP Pro 2018 Educational
JINPA ACADEMIC set
IIK «I'PAH/I-Cmeta 2018» «Dnemn»
PTC Mathcad SCAD Office
ABT oMaTu3anus TOProBJIA IJIsd aIlITCK:
Monyns Anroputm-Ckiaf;
Monyns Anropurm-Po3Hunna
KnaBuaryphslii TpeHaxep «Cojo Ha KiI1aBuaType»
AllFusion ERwin Data Modeler (ERwin)
Cmyoenueckue uyen3uu npo@eccuoHaIbHbIX NPOSPAMMHBIX NPOOYKMOB:

Tecnomatix Plant Simulation, FluidSIM-p, Matlab, STATISTIKA, KOMITAC-3D, So-

lidWorks, FeatureCAM, CAMWorKks.

[MpuknaaHbie MPOrpaMMbI TS pEATU3allid PA3IMYHBIX METO/IOB MEepeIaun U 3alkCy WH-
dopmanuu, o6paboTku TekcToB U u3obOpaxkenuit: ABBYY FineReader 8.0, Snaglt 8,

Document Express DjVu, Adobe Acrobat, CyberLink PowerDirector,
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8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITIJIMHBI
NPOBE/ICHUS 3aHATUHN JICKIMOHHOIO THUIIA, IPAKTUYECKUX 3aHITUH, IPYNIIOBBIX U UHANBU-
JyaJbHBIX KOHCYJIbTALMM, TEKYIIEro KOHTPOJS M MNPOMEXKYTOYHOW aTTeCTaluU. AyIuTopuu
YKOMIUIEKTOBaHb! CIEIUATN3UPOBAHHON MEOENbI0 M TEXHUYECKUMHU CpelicTBa OOydeHHs, CIy-
KAIUMHU [T TPECTaBICHNUS HHPOPMALUU OOJBIION ayIUTOPHH.

Jlis mpoBefieHHs 3aHATUH JIEKIIMOHHOTO THUIIA UMEIOTCS IEMOHCTPALMOHHOE 000py10Ba-
HUE U y4eOHO-HarJsIIHbIe TOCOOuSI.

JUis caMoCTOATENbHOM paboThl 00YUaIOIIMXCSl UMEIOTCS TIOMELIEHHUs, OCHAIIIEHHbIE KOM-
OBIOTEPHON TEXHUKOW C BO3MOXXHOCTBIO MOJKIIOUEHHs K cetu "HMHTepHeT" M obecreueHuem
JIOCTYIIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3aIIH.

[IpakTuyeckue pabOTHI, MPOBOJATCA B CHELHUAIM3UPOBAHHBIX KOMIIBIOTEPHOM Kjlacce ¢
COBPEMEHHBIM KOMIIBIOTEPHBIM 00OpPYJOBAHUEM, MCIOJB3YIOIUM B Ipolecce O0y4eHUs CTY-
JICHTOB IPOrpaMMHOE oOecIieueHue, MPOnrcanHoe B 1. 7.7.

TpeOoBaHMs K YCJIOBUSAM pPeajin3alMu U CIUNINHDBI

Ne | Bu ayaur.
A e TpeboBanus
n/n | honHma
| F—— OcHalieHnue crienualn3upoBaHHON yueOHOU meOenbio. OcHalleHue Tex-
1. HUYCCKUMH CPEJICTBAMHU OOyUCHUs: HACTEHHBIN dKPaH C JUCTAHIIMOHHBIM
ayTUTOpUS

YIIpaBJICHUECM, MYHBTHMeﬂHﬁHOG 060py,[[0BaHI/Ie.

KaGuner IS
2. | IPaKTUYECKUX
3aHATHI

OcHaleHre CrenuaiIu3upoOBaHHON yueOHoM Mebenpro. OcHaleHue Tex-
HUYECKUMU CPEJCTBAMU OOYUYCHUS: MOJBUKHAS MapKepHas JO0CKa, CUH-
THIBAIOIIEE YCTPOMCTBO JIsl Mepedaund MHPOpMaluu B KOMIIBIOTEp; Ha-
CTCHHBI JKpaH C JUCTAHIMOHHBIM YIIPaBICHHUEM, MYJIbTUMEIUHHOE
000pyI0BaHUE.

3 Kommnsrorephsie
" | xiacchl

OcHalieHnue crienuaIn3upoBaHHON yueOHOUM mMeOenbio. OcHalleHne Tex-
HUYECKUMH cpencTtBamu oO0ydeHus: [1K ¢ BO3MOKHOCTBIO MOAKITIOUEHUS
K JIOKaJIbHBIM ceTsiM U Mutepuery. Hanuune BT u3 pacuera ogun [1K Ha
JIBA CTYJICHTA.

MarepunanbHoe o0ecniedeHHe NPAKTHYCCKUX 3aHATHI

No pabGot

MatepuanbHoe o0ecnieueHne

Bce pabotsr

[Tapk mepcoHaNbHBIX KOMIBIOTEPOB C MPOrPaMMHBIM OOecledeHneM
JUISL TIPOEKTUPOBAHUS, MATEMATUYECKOTO M MMMTALIMOHHOTO MOJENHU-
poBaHus, pabOThl C TEKCTaAMHU, paCTPOBOI U BEKTOPHOU rpadukoii, BU-
JIEOPOJIMKAMHU, TPE3eHTaluel U CO3JaHMsl WHTEPAKTUBHBIX 3JIEKTPOH-
HBIX TEXHMUYECKUX PYKOBOJACTB. KOMIBbIOTEpHI JOKHBI OBITH 00BEIU-
HEHBI B CETh UMETh BBIXOJ] B UHTEPHET.

20




9. OCOBEHHOCTMU PEAJIM3ALIUU IMCHUIIVIMHBI AJ151 UTHBAJIMAOB 1
JINL C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbS

JUisi CTYACHTOB C OIpaHUYEHHBIMH BO3MOXXHOCTSIMH 3J0POBBSI CO3/IaHBI CIEIHATIbHBIC
yCIIOBHS Ul MOJy4eHHsl 0Opa3oBaHusA. B 1ensax J0oCTynmHOCTH MOJYy4YeHHUs BbICLIEro oopa3oBa-
HUS 110 00pa30BaTeNbHBIM MIPOrpaMMaM MHBAIMAAMU M JUIIAMUA C OTPAHUMYCHHBIMH BO3MOXKHO-
CTSIMM 3/I0POBbsI YHUBEPCUTETOM 00€CIIEUMBAETCS:

1. AnpTepHaTuBHas Bepcus opuUIMAIbHOrO caiiTa B cetn «MHTEepHET» A c1aboBHIA-
IIVX;

2. JIns MHBANMIOB C HAPYIICHUSMU 3peHUs (CIa00BUSIINE, CICTIBIC)

- NPUCYTCTBHUE ACCHUCTEHTAa, OKa3bIBaIOIIEro oOyyarolmeMycs HeOoOXOAMMYIO MOMOIIb,
nyOIMpoBaHHE BCIYX CIPaBOYHOM HMH(GOpPMAIMKA O pPACIHMCAHUM y4eOHBIX 3aHATHH; HAINYHE
CPEZCTB JUIsl YCUJIEHUSI OCTaTOYHOI'O 3peHHsl, OpaieBCKONH KOMIIBIOTEPHON TEXHUKHU, BUJIEOYBE-
JMYUTENEH, TporpaMM HEBH3YaIbHOTO JOCTYyINAa K MH(OPMAIMH, POTPaMM-CHHTE3aTOPOB PEUH
U JIPYT'UX TEXHUUYECKUX CPEACTB IIpUeMa-nepesadn yueOHoi nHpopmanuu B 1OCTYIHbIX popmax
JUISL CTYICHTOB C HAPYLICHUSMU 3PCHUS;

- 3aJJaHMsl JUIs BBITTOJIHEHHSI HA K3aMEHE 3a4UThIBAIOTCSA ACCUCTEHTOM,;

- TIMCbMEHHBIE 33J]aHHs BBITIOJHSIOTCA Ha Oymare, HaJMKTOBBIBAIOTCS aCCHCTEHTY 00Y-
YaOLIUMCS;

3.J11st MTHBAJTUIOB U JIUI] C OTPAaHMYEHHBIMHI BO3MOKHOCTSIMH 37I0POBBS IO CITyXY (cmabo-
CJIpIILIAINNE, [JIYXHUE):

- Ha 3a4eTe/?K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3hIBAIOIINN CTYJCHTY HEOOXOAUMYIO
TEXHUYECKYIO IIOMOLIb C Y4ETOM MHIUBUAYAJIbHBIX OCOOCHHOCTEH;

- 3a4eT/9K3aMEH IPOBOJUTCS B MUCBMEHHOU (hopMme;

4. Il MHBAJUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMM 3/10pOBbSI, UMEIOIINUX Ha-
pYLICHHS OMOPHO-ABHTaTEIBHOTO arapara, CO3JaHbl MaTepUATbHO-TEXHHYECKHE YCIOBUS,
o0ecreynBaroIe BO3MOKHOCTh OECIIPENnsITCTBEHHOTO J0CTyna o0ydyaroluxcs B yueOHble I10-
MeIeHHsI, 00BEKTY MUTAHUSA, TyaJeTHbIE U JPYTrue MOMEUICHUs YHUBEPCUTETA, a TaKKe MPeObl-
BaHUS B YKA3aHHBIX IOMELCHUSX (HaJIMYMe paclIMpeHHbIX JBEPHBIX IPOEMOB, IOPYUHEN U ApY-
TUX PUCTIOCOOTIEHUH).

- NMCbMEHHBIE 3aJlaHMsl BBIMOJHAIOTCS HAa KOMIBIOTEPE CO CIELHATU3UPOBAHHBIM MPO-
IpaMMHBIM 00€CIIe4eHNEM HITH HAUKTOBBIBAIOTCS ACCUCTEHTY,

- 10 YKEJIAHHUIO CTYJEHTa SK3aMeH MPOBOAUTCS B YCTHOM (opme.

OOyuaronmecs: U3 4rcia JIMI ¢ OTPaHUIEHHBIMU BO3MOKHOCTSIMU 3JI0POBbBSI 00€CIICYEHBI
3JIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcaMu B (GopMax, aAalTUPOBAHHBIX K OTpaHUYEHHIM
WX 3JI0POBBSL.
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Mpunoxenne 1. JUCT U3SMEHEHUM (JOTTOJTHEHU)

Pabouast nmporpamma no auctumiae «CUCTEMbl aBTOMATU3UPOBAHHOTO MPOEKTHUPOBAHUS U TIPOU3-
BOJICTBa» T10 HAITPaBJICHUIO MOAroTOBKHU 15.04.06 —MexaTpoHHKa 1 pOOOTOTEXHHKA.
Marucrepckas rnporpamma «MexaTpoHHbIE CUCTEMbI aBTOMATU3ALIUNA B MAITUHOCTPOCHUI

Ha y4eOHBIN TOT

Hepe'{eﬂb BHOCHMBIX

Neni/m | DnemenT (mynkr) PIT . .
(nynier) P H3MeHeHH i (I0moJIHeHHuil)

IIpumeuanue

oOcykJieHa M peKOMeHJ0BaHa Ha 3acenaHuu kadenpsl «TexHomorus m obopynoBaHUE
ABTOMATHU3UPOBAHHOTO MTPOU3BOJICTBA»
pOTOKOJ Ne or" " 20 T

3aBenyromuii kageapoit / SIxyrnos M.M./

22




