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1 cnywAnu: Bonpoc akTyanmsaumm paboumx nporpamm  AUCUMNIMH - 10
cneumanbHoct 15.05.01 «IpoeKTMpoBaHMe TEXHONIOTUYECKUX MaLLWMH W KOMIIEKCOBY,
O  (cneuypanuzaums):  «lNpoekTUpoBaHME  TEXHOMOMMYECKMX  KOMM/EKCOB B
MaLLWHOCTPOEHN>.

BbICTYMUNNN: pykosogutens Ol1  "lNpoekTupoBaHME  TEXHOMOTMYECKNX
KOMMNJIEKCOB B MalLUMHOCTPOEHUN™ AoueHT A66sicoB B.M. 0 BO3MOXHOCTM MCMNO/Mb30BaHNSA
P4 2018 roga no gucumnnvHe "TpoeKTMpoBaHMe rMOKUX NPOU3BOACTBEHHBLIX MOLy/en"”
Ans  obyyeHust CTYAEHTOB MO 06pa3oBaTe/ibHOM nporpamMme Habopa 2019 roga no
cneumansHocT 15.05.01 «IpoeKTMpoBaHMEe TEXHOMOTMYECKUX MalUWUH W KOMIEKCOBY,
Or  (cneunanunsaums): «[MpoeKTUpOBaHME  TEXHOJIOTUYECKUX  KOMIJIEKCOB B
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CunTaTh cogepXxaHue paboyeil NpPorpammbl aKTya/lbHbIM U BO3MOXHbIM
MCMOMb30BaTb  pabouyto  mporpaMmy  AUCUMMNAMHBLL - "TpoeKTUpoBaHMe  TMOKMX
MPOM3BOACTBEHHbIX Mogynen”, yTBepxaéHHyto B 2018 rogy (13.09.2018r., npoTokon
Nell) pna obydyeHus cTygeHToB 2019 roga Habopa no cneymanbHocTy  15.05.01
«[pOEKTMPOBaHNE TEXHOMIOTMYECKMX MalMH W KoMmMiekcos», Ol (creumanunsaums):
«[pOEKTMPOBaHNE TEXHOOMMYECKNX KOMM/EKCOB B MaLLMHOCTPOEHUM.

3aBepyowmii Kadegpoi

KYy' Toannce dUNO.






[Iporpamma OUCILUITUHBI «[lpoexTupoBanue ruOKMux
MPOM3BOJACTBEHHBIX  MOJYJe#»  cocTaBlieHa B  COOTBETCTBUM  C
tpebosaHussmu PI'OC BO u yueOHBIM NJaHOM 0O CHEUUATBHOCTH
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1 Ilejab ocBOEHHE THUCHUNJIHHDI

1.1. Lemsimu ocBoeHust TUCHUIUIMHBI «[[poeKTHpOBaHME THOKUX MPOU3BOJACTBECHHBIX
MOJAYJIEU» SABISIIOTCS:

-popmMupoBaHue y CTyJeHTa 3HAaHUI TEOPETUYECKUX OCHOB MMPOEKTUPOBAHUS T'HOKHUX
NPOU3BOJICTBEHHBIX MOAYJIEH MAIIMHOCTPOUTEIHHOTO MPOU3BO/JICTBA;

- IPOBEJIEHUE TEXHUKO-3KOHOMHUYECKOI0 aHAJIN3a 11€JIeCO00Pa3HOCTH BBITOJHEHUS MPOEKTHBIX
paboT MO CO3TAHMIO TUOKUX MPOU3BOICTBEHHBIX MOJTyJIEH M aBTOMAaTU3UPOBAHHBIX KOMITJICKCOB;
- BBIOOP HEOOXOAMMBIX TEXHHUUECKUX JaHHBIX 11 000CHOBAHHOIO IPUHATHS PEIIEHUH 10
MPOSKTUPOBAHUIO THOKUX MPOU3BOJCTBEHHBIX MOyIEH;

- YMEHHUE BBITIOJTHUTH TEXHUKO-3KOHOMHUUYECKHH aHan3 11esecoodpazHoctu coznanus ['TIM u
TMOKUX aBTOMATH3MPOBAHHBIX KOMILIEKCOB;

- U3yYEHHUE COBPEMEHHBIX METOJUK IIPOEKTUPOBAHUS [TEPEHATAKUBAEMBIX CHUCTEM
MaIIUHOCTPOUTEIBLHOTO IPOU3BOICTBA;

1.2. Tucuummna «IIpoekTupoBaHHEe THOKUX MPOU3BOJCTBEHHBIX MOYJICH» IpHU3BaHA
c(hOpMHUPOBATH Y CTY/ICHTA MIPEJICTaBICHUE 00 MHTETPAIINH CPEACTB MPOU3BOICTBA TIPU ITOMOIIU
BBIYUCIUTENILHON TEXHUKN Ha 0aze 3HaHMii 0 cTpykType [TIM M uX coCTaBiIsIOMUX CUCTEM, 00
OCHOBHBIX Xapaktepuctukax [ TIM n MeTogax ux KOJIHMYECTBEHHOM OIEHKH, 00 0COOCHHOCTSIX
MOJIX0/1a K Pa3pabOTKe TEXHOJOTUIYECKHUX MPOIIECCOB, PEATU3yeMbIX B paMKaX THOKOTO
ABTOMAaTU3UPOBAHHOTO MPOU3BO/ICTBA.

[MocnenoBarensHOCTh pa3paboTku mpoekTa [TIM momxkHa OBITH OCHOBaHA HA YETKO
c(hOpMyJIMPOBAHHBIX UCXOHBIX JAHHBIX I Cy)eOHoro HazHaueHus Bcero ['TIM u ero
OTJICTBHBIX CTPYKTYPHBIX COCTABJISIFOIINX, JIJIS pa3pabOTKU TEXHUUYECKUX 3a/IaHul Ha
TEXHOJIOTMYECKOE, TPAHCIIOPTHO-HAKONUTEIBHOE, CKIIAJICKOE, KOHTPOJIbHO-U3MEPUTEILHOE
o0opyoBaHNe, HHCTPYMEHTAIBHOE U CEPBUCHOE OCHAIIICHUE, HA allllapaTHBIE CPEACTBA U
IpOrpaMMHOE 0OecTiedyeHUE BBIYMCIUTEIbHON TEXHUKU [Tl OCYIIECTBIICHUS YIIPABICHUS
MIPOU3BOJICTBEHHBIM MPOIECCOM. 3HAHNWE OCHOBHBIX MOJIOKEHUH OOIIETO MOAX0/1a K OIICHKE
TEXHUKO-PKOHOMUYECKOH 3P hekTHBHOCTH npoekTrpyemoro ['All u ymeHue BBITTOTHUTH
COOTBETCTBYIOIINE PACUETHI COCTABIISECT OJHY U3 OCHOBHBIX 33714 U3y4EHUS TaHHOU
JUCLUIIIIMHBI U BKJIFOYAET:

- (hopmupoBaHue TpeOOBaHUI K XapakTepucTHKe npoektupyemoro I'TIM no ypoBHsM
aBTOMAaTU3AINH, TPOU3BOJUTEILHOCTH, THOKOCTH, HaJIS)KHOCTH;

- OpraHu3aIuioo pabovnx MecT, UX TEXHHUECKOE OCHAIICHHE C pa3MelleHneM 000pyI0BaHUS;
-IPOBEJIEHNE OPraHN3alMOHHO-TIJIAHOBBIX PACUETOB 110 CO3AaHUIO WU PEOPraHU3aLUuN
MPOU3BOJICTBEHHBIX MOYJIEH.

- TIOJy4yeHHE HABBIKOB IO BBIOOPY M DSKCIUIyaTallUM TEXHOJOTMYECKOTo O0OpYAOBaHUS B
Pa3JIMYHBIX YCIOBUIX MAIIMHOCTPOUTENbHBIX MPOU3BOJICTB;

- MOATOTOBKA CTYIAGHTOB K JEATEIbHOCTH B COOTBETCTBUU C KBaJTU(DUKAIIMOHHON
XapaKTEPUCTUKON MHKEHEPA 10 IPOrpaMMe CIEUATUTETA.

1.2. Uzyuyenne nucruruinHbl «[IpoekTupoBaHue THOKUX MPOU3BOJACTBEHHBIX

MoOJyJei» cnocoOcTByeT GOPMUPOBAHUIO Y CTYA€HTAa TOTOBHOCTHU pelIaTh CIAEAYIOUINE 3a1a4l
npodecCHOHATIBHOMN 1S TeTbHOCTH:

-opranuzanus pabounx MecT, UX TEXHHUECKOE OCHAIICHHE C Pa3MeIlleHUEM TEXHOIOIHYECKOTO
00opyIoBaHus;

-IIPOBEACHNE OPraHU3alMOHHO-TIJIAHOBBIX pacuyeToB 1o co3aanuto ['TIM unu peopranuzanuu
MPOU3BOJICTBEHHBIX Y4aCTKOB.

1.3. Ilponiecc n3yueHus TUCIUTIINHBI HAMPaBJICH Ha (GOPMUPOBAHHUE CICTYIOITNX KOMIIETEHITUH:
[Ipodeccunonansurie (IIK): [ICK 23.3 u [ICK-23.7.

2 MecTo aucunniaunbl B cTpyktype OIIOII cnenunaaurera



Hucuunniuna «lIpoekTupoBaHue THUOKHUX TNPOU3BOJICTBEHHBIX MOAYJIEH»
OTHOCHUTCS K BapuaTUBHOW yacTu bioka 1 «/lucuuniauubl (MOAYJIM)» U BXOJAHUT B
0o0pa3oBaTeNbHYID TNpPOTrpaMMy TMOJATOTOBKM HHXEHEpa MO HANPaBJICHUIO
noarotroBku  15.05.01  «IIpoekTupoBaHuWE  TEXHOJOTHUYECKHUX  MAMHUH U
KOMIJIEKCOBY», Mpoduib NOAroTOoBKU «I[IpoekTUpoBaHUE TEXHOJOTUYECKHUX
KOMIIJIEKCOB B MAaIIMHOCTPOCHUU» OUHOU HpopMbl 0OyueHus.

Hucuuniuna «lIpoekTupoBaHue THUOKHUX TNPOU3BOJICTBEHHBIX MOAYJIEH»
B3aMMOCBS3aHa JIOTHYECKH M COJAEPKATEIbHO-METOAUYECKH CO CIEAYIIIHUMHU
aucuunianHaMu u npaktukamu OOII:

B 6a3oBoit vactu bnoka 1 «/lucuunauaser (MOAYIH)»:

- MaTe€MaTHuKa;

- OCHOBBI IPOEKTHUPOBAHUS,

- HHXXEeHepHas rpaduka;

- uHGOpMAallMOHHbIE TEXHOJOTHUH,

- OCHOBBI TEXHOJOTUU MAIIUHOCTPOCHUS;
- MaTepHuaJOBEeEHUE.

B BapuartuBHo# uactu bnoka 1 «lucuuniuuel (MOAYIH)»:

- 000opylOBaHHE MAIIUHOCTPOUTEIbHBIX MPOU3BOJICTB;

- mponecchl popmMooOpa3OBaHUS U HHCTPYMEHT,

- OCHOBBI TEOPUU HAJEKHOCTH TEXHOJOTHUYECKUX MAIIUH U KOMIIJIEKCOB;
- TEXHOJIOTUSl aBTOMAaTU3UPOBAHHOTO MPOU3BOICTBA;

- IPOEKTUPOBAHNE TEXHOJOTMYECKUX MAIIUH U KOMIJIEKCOB;

- OpraHu3alus U NJIaHUPOBAHUE NIPOU3BOJICTBA.

B BapuatuBHOW dYacTu AWCHUIJIIMH To BBIOOpY bnoka 1 «/Jucnunauab
(Momynu)y»:

- po6OTHU3UPOBAHHBIE TEXHOJIOTHYECKUE MAUIMHBI U KOMIIJIEKCHI,;
- aBTOMAaTU3UPOBAHHBIE COOPOUYHBIE KOMIIJIEKCHI.

3 IlepeyeHb MIaHUPYeMBbIX Pe3yJbTATOB 00y4YeHHS MO AUCUHMINJIHUHE
(MOayJI0), COOTHECEHHbIe ¢ MNMJAHHUPYeMbIMHM pe3yJbTaTaMHU OCBOEHUS
o0pa3oBaTeJbHON MPOrpaMMBbl

B pesynbpraTe OCBOCHUS OUCIHHUMNIUHBI (MOAYIA) Yy oOOydJamIuxcs
bopmupyOTCS cleAylomue KOMMNETEHUUH U JTOJKHBI OBITh JOCTUTHYTBHI
ClleyIOIHUe pe3ylbTaThl 00y4eHUs KakK 3Tanm (pOpMHpPOBaHUS COOTBETCTBYIOIIUX
KOMOETEHIUH:

1.3. IIponecc n3yueHust TUCUUIUIMHBI HAIIPaBJIeH Ha (OPMUPOBAHUE CIIETYIOIUX KOMIIETECHIIHIA:

B pesynbraTe ocBoOeHUA
Kon oOpa3zoBaTenbHOU
KOMIETEHI[UH | MPOTrpaMMBbl 00ydaromuiics

IOJIKEH o0ltaxaTh

[ITepeyeHb MIaHUPYEMBIX
pe3yabTaTOB OOyUYEHHUS MO
OUCLUIIINHE

3HaTh:
- IPUHITUIIBI U OCOOCHHOCTH CO3JaHUS
THOKHUX TTPOU3BOJICTBEHHBIX MOJTYJICH H
CrocoOHOCTBIO BEIIIOIHATE | TEXHOJIOTHUYECKUX KOMIITIEKCOB

I[ICK 23.3 paboThl Mo MEXaHOCOOPOUYHBIX MPOU3BO/ICTB;
NPOCKTUPOBAHNUIO MAalllUH U - OCHOBHBIC TCXHUYECCKUEC
TEXHOJIOTUYECKUX XapaKTePUCTUKU U TTPUHIIUIIBI
KOMIIJIEKCOB B MPOEKTUPOBAHHUSI IPOU3BOJICTBEHHOTO
MAalIMHOCTPOEHUHU npouecca g ['TIM;

- YTO TaKoe THOKOCTh




MPOU3BONCTBEHHBIX MOAYJIEH, I
Yero OHa HY)XHa U KaKUMU
CpeICcTBaMU JOCTUTAETCS;
-METOJbl ONTUMHU3AIUU NIPOEKTHBIX
pemenui I'TIM;

- NPOTPECCUBHBIE METOIbI
00paboTku U cOOPKH;

- METOJbl TEOPETUUECKOTO U
AKCIMEPUMEHTAIBHOTO
nccanenosanusa I'IIM c
HMCITOJIb30BAHHUEM COBPEMEHHBIX
MaTEeMaTHYECKUX METONOB,
CPEIICTB BBIUYUCIUTEIbHOU
TEXHUKHU,

Ymern:
- 000CHOBaHHO BBIOMpATh HEOOXOAUMOE
ob6opynosanue st ['TIM;
- IPOBOAUTH NMPOCKTHBIC PACUETHI
OTIEIBHBIX MOJICUCTEM
MEXaHOCOOPOYHOTO MPOU3BOJICTBA,
TUTAHUPOBKU TEXHOJIOTHYECKOTO
o0opynoBaHusi, CPEACTB
TPaHCHIOPTHPOBAHUS U
MPOM3BOACTBEHHBIX IUIOIIA/ICH;
- TIOJTb30BATHCS KPUTCPUSIMH
3G HEKTUBHOCTH MPOEKTHBIX PEILICHHH.
- TTOJTb30BATHCS JCHCTBYIOIIUMHU
CTaHJapTaMH, CIIPAaBOYHUKAMH U
CHeIUaIbHOMN JINTepaTypou 11t BEIOOpa
Y3JI0B M1 MEXaHU3MOB TEXHOJIOTMYECKOTO
000opyI0BaHUS;
- BEIOMpATh TEXHOJIOTUIECKUE
BO3MOYKHOCTH M KOHCTPYKTHUBHBIC
AJIEMEHTHI COBPEMEHHOTO 000PYAOBaHHUS.
— yYMETh NIPOEKTHPOBATH MPOIIECC
cOOpKU M3aenus

Baanern:
- HaBBIKAaMH BBIOOpa
000pynOBaHHUS, CPEACTB
TEXHOJOTUYECKOTO OCHANICHHS s
peanru3anuu TEXHOJIOTHICCKUX
NpPOLECCOB U3TOTOBJICHUS
NPONYKIINH;
- METOJAUKAMHU BBIOOpA Y3JIOB U
MEXaHU3MOB TEXHOJIOTHYECKOTO
00OpynOBaHUS AJNS peaiu3anuu
ONTHMAJBHOTO TEXHOJOTHYECKOTO
npoiecca.

I1CK-23.7

CHoco0OHOCTHIO BBHIIIOJIHATEH
TEXHUKO-DKOHOMHUYECKUN
aHaJM3 1eJIeCO00Pa3HOCTH

3HATH:
- TCXHOJOTHUYCCKHUC U TCXHHUKO-
PKOHOMHYECKHE KPUTCPUU OIECHKHU




BBITIOJTHCHUS TIPOCKTHBIX
paboT Mo co3AaHUI0 MAIIUH
U TEXHOJOTHYECKHX
KOMIIJIEKCOB B
MalIuHOCTPOCHUH

paszpabareiBaeMbix ['1IM

- KOHCTPYKTHUBHBIE OCOOCHHOCTH
UCTIOJIb3yEMBIX B TEXHOJIOTUICCKUX
KOMIUIEKCaX MEXaHOCOOPOUHBIX
MPOU3BOJICTB TEXHHUYECKUX CPEJICTB;
-BBITIOJIHEHUE PA0OT IO MPOCKTUPOBAHUIO
MAIllMH ¥ TEXHOJIOTUYECKUX KOMIUIEKCOB
MEXaHOCOOPOYHBIX MPOU3BOJICTB;

- 0COOGHHOCTH yCTpOHCTBA U
METOJBl DKCIIIyaTaluu
COBPEMEHHOTO 00pabaThIBaOIIETO
o0opynoBaHU;

- METOJBl ONTHMU3AIHHU
TEXHOJIOTHYECKHUX MPOIECCOB U
BHIOOpA ONMTHMAJIbHBIX KOMIIOHOBOK
o0opynoBaHUS NpHU
npoektupoBanuu ['IIM Ha Ga3e
CHCTEMHOTO MOJAX0/da K aHAlIU3y
CTPYKTYPHI B CONEPKAHUSI
MPOHU3BOJACTBEHHBIX MPOIECCOB;

- METOJIBl IPOEKTUPOBAHHUS
TEXHOJOTHYECKUX MPOLECCOB (B
ToM uuciue ¢ anementamu CAIIP);

- METOJBl TEOPETHUYECKOTO U
AKCIEPUMEHTAIBHOTO
hccienoBaHusg B obixacTtu
MaIIUHOCTPOUTEIBHOTO
MPOM3BOJACTBA C UCMOJIb30BAHUEM
COBPEMEHHBIX MaTeMaTUUYECKUX
METOJIOB U CPEJIICTB
BBIUMCIUTEIbHON TEXHUKH
- BRIOOP TEXHOJOTUYCCKHUX H
TEXHUKO-3KOHOMHUYECKHUX
KPUTEPUEB OILEHKH
NPOEKTUPYEMBIX THOKHUX
NPOM3BOJCTBECHHBIX MOJYJCH,;

YMmerh:
- IPOEKTUPOBATh MAIIUHBI U
TEXHOJIOTHYECKHE KOMILIEKCHI
MEXaHOCOOPOYHBIX TPOU3BOJICTB;
- IPOBOJIUTh TEXHUKO-3KOHOMHUYECKUI
aHaJIN3 11eJIECO00PA3HOCTH BBIITOJIHEHHUS
MMPOEKTHBIX PadOT MO CO3TAHUI0 THOKUX
TEXHOJIOTUYECKUX KOMIUIEKCOB
MEXaHOCOOPOUYHBIX TPOU3BOJICTB;
- 000CHOBaHHO BBIOMpATh HEOOXOAUMOE
000pyJ0BaHUE ISl BBIMOJIHEHUS
KOHKPETHOU TEXHOJOTHYECKOU
oIepaLuy;
- TIOJIb30BATHCS JICHCTBYIOIIUMHU
CTaHJapTaMH, CIIPaBOYHUKAMH U




CHeIUaIbHOMN JINTepaTypou I BEIOOpa
COBPEMEHHBIX y3JI0B M1 MEXaHU3MOB
TEXHOJIOTUYECKOT0 000PYA0BaHNUS;
- BBIOMPATh TEXHOJIOTHUYECKUE
BO3MO>XHOCTH M KOHCTPYKTHBHbIE
AJIEMEHTHI COBPEMEHHOTO
METaI000padaThIBAIOIIETO
00opyI0BaHUsl.

Baanern:
- HaBBIKaMU BBIOOPA HEOOXOIMMBIX
TEXHUYECKUX JaHHBIX IJIs
000CHOBAHHOTO MPUHSTHUS PEUICHUH 110
MIPOCKTUPOBAHUIO THOKUX
MIPOU3BOJICTBEHHBIX MOy
MEXaHOCOOPOYHBIX MPOU3BOJICTB;
- HaBBIKAaMH BBIOOpa
000pynOBaHHUS, CPEACTB
TEXHOJIOTUYECKOTO OCHAIICHUS I
peanu3anuyu TeXHOJOTUYECKHUX
MPOIECCOB U3TOTOBICHHUS
MPOAYKIIUU;
- METOJUKaMH BbIOOpA y3JIOB H
MEXaHU3MOB TE€XHOJOTHUYECKOTO
o0opynoBaHUS AJNS pealu3aluu
ONMTUMAJIbHOTO BapHaHTa
TEXHOJIOTHYECKOT O Mpolecca.

3. OBbEM AUCHUIIJIMHBI B BAYETHbBIX EAUHUITAX

No" /n HanmenoBanue Moayiist U TEMbI Bunrsl 3austuii Bunnl
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1 2 4 5 6 7 8 9 10
1 Monyns 1 56 2 8 4
OO11ue cBeASHHMS 110
MPOCKTHUPOBAHHIO
THOKUX MPOU3BOACTBEHHBIX MOJyJIEH
2 Tema 1.1. 28/0,75 | 6 10 4
[TocnenoBarensHOCTH pa3pabOTKH
npoekra ['TIM.
3 Tema 1.2. 280,75 | 4 10 4
Hcxonubie qaHHbIC TPEATPOSKTHOM




ctaauu pazpadotku ['TIM u ux
aHaIIn3

Monaynb 2. ®yHKIUH
TEXHOJIOTUIECKOTO 000PYAOBaAHUS
I'TIM u TpeGoBanus,
MpPEeIbSIBISEMBIC K HEMY.

148

8,0

12

Tema 2.1.

Onpenenenne ONTUMAIBLHOTO
COCTaBa TEXHOJIOTHYECKOTO
ob6opynoBanus ['TIM., BeiOop Tuma
pPOOOTOB, OOCITYKUBAIOIITHX
TEXHOJIOTHYECKOE 000pyI0BaHUE.

48/1,3

10,0

16

Tema 2.2.

OyHKIIUU 1 TpeOOBaHMS K
TPAHCIIOPTHO-HAKOMUTEIHLHOU U
CKJIAJICKOI CHCTEMAaM.

48/1,3

6,0

12

14

Tema 2.3.
@Oynkunn 1 TpeOOBaHUS K CUCTEME
WHCTPYMEHTOOOCCTICUCHHSL.

30/0,8

12

Tema 2.4.
OyHKIUHN U TPeOOBAHUS K CUCTEME
ABTOMATHYECKOTO KOHTPOJIS.

14/0,4

14

Tema 2.5.
OyHKIUHN U TPeOOBAHUS K
BCIIOMOT'aTEIIbHBIM CHCTEMaM.

8/0,22

14

10

Mognyins 3. IlpenBaputenbHas
KOMIIOHOBKA ITPOU3BOJCTBEHHOIO
obopynoBanus ['TIM.

84

11

Tema 3.1. BeiOop KOHKpeTHOH
cxemsl manupoBku ['TIM, BeiOOp
CXEMBbI paCCTaHOBKHU
MPOMBIIIJIEHHBIX pOOOTOB

14/0,4

12

Tema 3.2.

Pazpabotka mimanuposku ['TIM u
OTIpeICTICHUE €TO0 TEXHUYECKHUX
MOKa3aTesei.

42/1,2

12

13

Tema 3.3.
TeXHUKO-3KOHOMUYECKAas OllCHKA
npoekta ['TIM.. CucremaTuzauus u
OIICHKA MMPUOPUTETHOCTH BCEX

(bakTOpOB 3aTpaT ¥ SKOHOMUYHOCTH.

O1eHKa DKOHOMUYECKOU
s hekTHBHOCTH

28/0,75

14

Uroro:

288

72

12

144

3a
qq
4c

72

DKk3




ad
Bcero 288 72 | 12 162 | 1 | 72 | Ox3

4 CTpyKTypa M coaepsKaHUe JHMCIHHUIJINHBI

O6mas TpyAO0eMKOCTh AUCIHUIJINHBI COCTABIsICT 8§ 3aUeTHBIX eauHHI — 288
aKaJeMHUYEeCKHX dYaca.

Paznenst gucuuniauasl  «lIpoexkTupoBaHue THUOKUX TPOU3BOICTBEHHBIX
MOJyJE» HM3y4darTCs Ha JAEBATOM U JAECATOM CEMecTpaxX HMATOTO Kypca.

Bcero marpysku— 288 uwacoB( ayautopHbic 3ausTusi—144qaca; nexuuu - 72
yaca; mnpakTtuueckue paborsl — 72 wyaca). KP Ha 10-om cemectpe. Popma
KOHTpoOJs — 3aueT (9-#1 cemectp), sk3amen (10-o# cemecTtp).

CtpykTypa ¥ coAepXaHuUe AUCUUIIHUHB «lIpoekTupoBaHHe THOKHUX
NPOM3BOJCTBEHHBIX MOJYyJeW» Mo cpokaM U BHUAaM pabOTHl OTpaXeHbl B
[Ipunoxenuun 1.

Copepxanue paszzaenoB aucuuiiuHbel «lIpoekTupoBaHue THOKHX MPOU3BOJICTBEHHBIX
MOJIyJIei» TPUBEICHBI B IPHIIOKECHUHU A.

COJAEPXAHUE JUCHUITJIMHBI

Monyas 1. O0mue cBeieH!s 110 TPOSKTUPOBAHUIO THOKHUX MPOU3BOJICTBEHHBIX MOy el -36
4acoB
Tema 1.1. [TocnegoBaTenbHOCTH pa3padoTku mpoekTa ['TIM -28 yacor

Beenenue. Llens u 3agaun aucuumiuael. OcHoBHbIE XapakTepuctuku ['All CtpykTypa
I'TIM wu nornueckoe 000CHOBAHHE €T0 COCTABHBIX 3JIeMEHTOB. DopMUpoBaHUE TPEOOBAHUH K
XapaKTEPUCTUKE MPOEKTUPYEMOI MTPOU3BOICTBEHHOW CUCTEMBI [0 YPOBHSM aBTOMATH3AINH,
MPOU3BOIUTENILHOCTH, THOKOCTH, HaJIe)KHOCTH. CBEeIeHUS O MPOAYKIIMU: BU, HOMEHKJIATYpa,
MaTepuaibl, rabaputhl. CBEICHUS O TEXHOJIOTUYECKUX MPOIIECCaX U3TOTOBICHUS U3JCIUN:
CBEJICHHUS O 3arOTOBKax (BHJ, TOYHOCTH), ClToco0ax o0paboTku (COOPKH), TEXHOJIOTHIECKUX
0a3ax, COCTaBe TEXHOJIOTHYECKHUX TEPEX0I0B, HOpMax BPEMEHHU Ha BBIIIOJIHEHUE TIEPEXO0/I0B.
Oprann3anuoOHHO-TEXHOJIOTHYECKask CTPYKTypa U anroput™ GyHKimonupoanus [ TIM.
Jlexuust: [locnenoBarenbHOCTH pazpabotku npoekta I'TIM. 28 yac.
Tema 1.2 lcxonubie nannabie 11st pa3padotku ['TIM u ux ananus -18 yacos
Craguu MpOeKTUPOBAHUS: COCTAB U COJICPIKAHUE MPOCKTHBIX MATEPUAIOB KaXKION CTaIUU.
dopmupoBaHus ciy>keOHOTo Ha3HaueHus npoektupyemoro ['TIM. TpeboBaHus K TOYHOCTH.
TpeboBaHMsI K XapaKTEPUCTUKE MMPOSKTUPYEMOTO KOMIUIEKCA [0 YPOBHSIM aBTOMAaTH3aIUH.
Bunbl yueOHBIX 3aHATHI:
Moaysb 2. DyHKIIUU TEXHOJIOTUYECKOTO 000PYI0BaHUS U TPEOOBAHUS, MPEABSIBIIIEMbIC K
HeMy. —148 gacos
Tema 2.1. OnpeneneHre ONTUMAIBHOTO COCTaBa TEXHOJIOrHUecKoro odbopynoBanus ['TIM.,
BBIOOp THIIA POOOTOB, OOCITY)KMBAIOIIUX TEXHOJOTHYECKOE 00opynoBanue 48 4acos

PannonanbHas CTpyKTypa TEXHOJIOTHYECKON CHCTEMBI, XapaKTEPUCTHKA €€ dJIEMEHTOB,

dbyHKIMOHATBHEIE CBsI3U. Br100p 1 060cHOBanme mapametpoB I'TIM.. Kiaccudukarmms
TEXHOJIOTHYECKHUX CUCTEM B 3aBUCHIMOCTH OT THUIIA MPOU3BOJICTBEHHON CHCTEMBI;
MHOTOIIeJIEBbIE, OJTHOIIENIEBhIE, CIIELMaIN3UPOBaHHbIe, Criel[HalbHbIe. PacueT BenmnyuHbI napTuit
3arycka. Beibop u o6ocHoBanue napametpoB I'TIM ¢ yueTom BO3MOKHOCTEH HX
arperaTupoBaHus U B3auMo3amMeHseMocTu. @opmynupoBanue TpedoBanuii k ['TIM 1o
TOYHOCTH, MOIIIHOCTH, YPOBHSIM aBTOMATHU3AINH, THOKOCTH, HAJIS)KHOCTH H
npou3BoauTENbHOCTH. PacueT konmmuecta ['TIM, ncxoast u3 He0OXOAMMOCTH 00ECTICUCHHS
IIaHupyemoro Boinycka uzaenuil. ['méxocts ['TIM (monsTre ruOKoCTH, €e KOJTHYECTBEHHAsS
OLIEHKa, THOKOCTh BHYTPEHHSIS U BHEIIHSIS, CTPYKTYpHas U napaMerpuueckas). OieHKa ypoBHS
aBTOMATHU3AIMH (YJACTUYHBINA, KOMIUICKCHBIH, MIOTHBIN, KOMTUYECTBEHHAS OIICHKA). U MaJIeKHOCTh
dbyHKIMOHUpOBaHUs 000pynoBanus. DhdexTuBHOCTL padboThl [ TIM (0CHOBHBIC TTOKA3aTENH U



WX CBSI3b O IPYTUMU XapaKTEPUCTHUKAMU).

OcoOenHoctu obecrieueHust TpeOyeMoi TOUHOCTH TP U3TOTOBJICHUH U3/IETUI B YCIOBUAX
"0e3TF0AHON" TeXHOJIOTHH. 3aMBIKAIOIIEe 3BEHO TEXHOJIOTMYECKON CHCTEMbI MHOTOIIEIEBOTO
cranka ¢ UITY kak cTpyKkTypa cBsi3eil mporecca JOCTHKEHUS TPeOyeMOl TOYHOCTH
M3TOTOBJICHHS JIETANICH, M KaK IMapaMeTp TOUYHOCTH, OTPaKArOI[Ui OTHOCUTEIbHOE MOJI0KEHHE
KOOPJIMHATHBIX CUCTEM, IOCTPOCHHBIX Ha PEXKYIINX KPOMKAX HHCTPYMEHTA U TEXHOJIOIMYECKUX
0a3zax 3arotoBku. OO0OCHOBaHNE HEOOXOAMMOCTH YIIPABICHUS PA3MEPHBIMU CBS3SIMH
TEXHOJIOTUYECKON CUCTEMbl MHOTOLIETIEBOTO CTaHKa.. PaznuuHble criocoObl yIpaBieHus
aBTOMAaTUYECKON YCTAHOBKOM 3arOTOBKU U Pa3MEPHOU HACTPOMKON HHCTPYMEHTA B
KOOPJIMHATHOW CUCTEME CTaHKa. Y TIPABIE€HNE TOYHOCTHIO TUAMETPAIbHBIX PA3MEPOB.
O6ocHOBaHME HEOOXOAUMOCTH OCHAIIIEHHUS CTAHKA Pa3BETBICHHBIM U3MEPUTEITHHBIM
KoMILTeKcoM. CoCTaB U3MEPUTENBHOIO KOMILIEKCA.

Tema 2.2. ®ynkiuu u TpeOOBaHUS K TPAHCIIOPTHO-HAKOIMTEIILHON U CKIIQICKON cucteMam.48
4acoB

Omnpenenenne GyHKIui U pazpaboTka TpeOOBaHUHN K TPAaHCTIOPTHO-HAKOTTUTEIHLHOU U
CKJIajickoi cuctemam .OmpeesieHre paroHaIbHONH CTPYKTYPhI U XapaKTePUCTHK TPAHCTIOPTHO-
HakormrenbHOM cuctembl (THC) u ckimanckoit cuctempl. @opMynrpoBaHue TPEOOBaHMIA: BUI,
KOJIMYECTBO MEPEMEIIAEMBIX TPY30B, MAaPIIPYTHI epeMenieHuid. Bioop u o0ocHoBaHME
crioco0a TpancnoptupoBanus. O6ocHoBaHME 1ieecooOpazHocTu BKItoueHus: B THC
[EHTPATBLHOTO U MECTHBIX HAKOMHUTENEH. PacyeT CKOpoCTH TpaHCIIOPTUPOBAHUS TPY30B, UCXOIS
u3 TpeOyeMoi IPOU3BOJUTENLHOCTH BCEH CUCTEMBI Ha BbIXoJie. PacueTsl BMecTUMOCTH
HakonuTenel. BeiOop m 000CHOBaHUE METOAOB UIACHTH(HUKAIUS U a[PECOBAHUS TIEPEMEIIacMbIX
rpy30B. Opranu3zaiuu ynpaBleHUsl TPAHCIIOPTHO-HAKOMUTEIBHON U CKIIAJICKOM cUCTEMaMH. .
LleHTpanpHbIe 1 MECTHBIE HAKOTHUTENH.. TpaHcnopTHO-HakonuTenbHas cuctema (THC) kak
KOOPAMHATOP MAaTepUAIBHOTO MOTOKA 3aroToBOK U Aetaneil BHyTpu ['All. CriyTHUKOBBIN 1
OeccyTHUKOBBIHM criocoOb! TpancnoptTupoBanus CtpykrypHoe noctpoenne THC.. Buabl cBsa3u
HAKOMUTEJEH C TEXHOJOTHYECKUM 000pyIoBaHreM crucTeMbl. CTpyKTYypHas Kiaccudukanms
THC (1o ciocoOy TpaHCOPTHPOBaHUS, 10 NMpUHIUITY KoMmIuiekToBanus). THC pazomMkHyTOM
KOMIIOHOBKH: OJIHO- U JIBYCTOPOHHHUE, OAHO- U MHOTOspycHble. THC 3aMKHYTOIH KOMITOHOBKH:
UPKYJSIUOHHBIE HEPEPBIBHBIC, TPSIMOYTOJIbHEIE, ¢ Tieperpyxatensmu, THC
KOMOWHHPOBaHHBIE.

Tema 2.3. ®ynkiuu u TpeOoBaHUA K CHCTeME HHCTpyMeHTooOecrieuenus. 30 yacoB

Omnpenenenue GpyHKIMH U pazpaboTka TpeOOBaHUHN K CUCTEME HHCTPYMEHTOOOECTICUCHUS
Omnpenenenue pamoHaIbHON CTPYKTYPBI CHCTEMBbI, 000CHOBAaHHUE €€ MOJYJIHLHOT'O COCTABA.
Pa3zpaboTka opraHu3armOHHBIX TPUHITUIIOB pabOThI CHCTEMEBI: COOpKa, pa30opKa,
KOMIUIEKTAlMsl, XpaHEHUE, TPaHCIOPTUPOBKA. OnpeieieHre HOMEHKIIATyphl U KOJIMYECTBA
HEO00XO0IUMOT0 UHCTPYMEHTA JIJIsl oOecrieueHus: TpedyeMoil TOUHOCTH U3TOTOBICHUS U3JIEIHUH U
BBIITyCKa WX TpeOyeMOro KOJMUYECTBA B IUIAHUPYEeMbIil neproa. aenTudukanus u axpecoBaHue
MHCTPYMEHTOB BHYTpHU cucTeMbl. CIIOCOOBI aBTOMATHYECKON CMEHBI HHCTPYMEHTA Ha CTaHKaX:
CMEHa BCET0 MHCTPYMEHTAIbHOI'O MarasuHa 1 CMEHa OTJEJIbHBIX HHCTPYMEHTOB B MarasuHe.
JlocTOMHCTBa M HETOCTATKH 3TUX crioco0oB. Crucrema nncrpymernToooecnederus (CUO) -
KOOpAMHATOP MAaTepHaIbHOTO MOTOKa MHCTpyMeHTa BHYTpHU I TIM. CTpykTypHas KOMIIOHOBKa
CHO. Moaynmu CUO: onepaTUBHBIN, TAKTHYECKUM, CTPATETMYECKUN. 3a/1auu, peracMble
OTJENBHBIMU MOIYJISIMU JJIs1 0OecTiedeHust XpaHeHus1, COOpKH (pa30opku) u 1eeKTOBKH
UHCTPYMEHTA, €ro KOMIUIEKTAlUH, TPAHCIIOPTUPOBKH U pa3MEPHON HACTPOUKH.

Tema 2.4. . ®yHkuuu 1 TpeOOBaHUS K CHCTEME aBTOMAaTUYECKOTO KOHTpOJIs. 14 yacoB
DyHKIUK U TPEOOBAHMS K CHCTEME aBTOMaTu4deckoro KoHTpostsi. OcHoBHbIe 3amaun CAK.
YpoBeHb aBTOMATH3ALMN 00eCTIeUeHHs KauecTBa U3ienuid. MecTo KOHTPOJIS U UX
pacrnionoxenue B oomei crpykrype CAK. Cuctembl HaCTpOWKHU, TTOTHACTPONKH, aJaITHBHOTO



peryaupoBaHus MapaMeTPOB TEXHOJIOTMYECKOTo npoliecca. KOHTposibHO-U3MepuUTenbHas
cucrteMa(KHC). Ctpykrypabie komrnoHoBku KHNO. 3amauu, pemaeMbie OTICTbHBIMA YPOBHSIMH
KUC nns aTTecranuu KadecTBa U3ACTUH, IS BbIIaUU cepTU(dUKaTa KauecTBa, IJIsl YIIPaBICHHUS
TEXHOJIOTMYECKUMH MPOLIECCaMU, TUAaTHOCTUKU COCTOSTHUSL 000pyI0BaHUSs,- OCHACTKH U
WHCTPYMEHTA.

Tema 2.5. ®yHkiuu u TpeOOBaHUS K BCIIOMOTATEIbLHBIM CUCTEMaM 8 4acoB

Omnpenenenne QyHKIUN U pa3paboTka TpeOOBAHUI K BCIOMOTaTeIbHBIM CUCTEMAM
Omnpenenenue palroHaIbHON CTPYKTYPhI BCIIOMOTATEIbHBIX CUCTEM HCXO/I U3 MIPUHITOTO
pemieHus o TpedyeMoM ypOBHE aBTOMATU3AIIUH BCEH TEXHOJIOIMYECKON CHCTEMBI T10
CTPYKKOyAaJIeHU10, moaaue u perenepaunu COX, ouncTke, MOMKE U CYIIKE U3
3aroTOBOK, MHCTPYMEHTA U TEXHOJIOIMYECKON OCHACTKH. Pa3paboTka TEXHUYECKOTO 3a/1aHus Ha
HECTaHJIapTHOE 000pYyI0OBaHUE BCIIOMOTAaTENbHBIX cucTeM. Pa3paboTka MpUHILIUIIOB YIIPaBJICHUS
BCIIOMOTaTeNIbHBIMU cucTeMaMu. [ [pUHLINIIBI yTIpaBIIeHHUs] BCIOMOTATEIbHBIMU CUCTEMaMU IS
nogauu u pereHepanuu COX, 4 yaaneHus U NakeTUPOBAHUS CTPYKKH, JJIsI OUUCTKUA, MOUKHU
CYIIIKH 3arOTOBOK, JI€Tajleil, COOPOYHBIX SIUHUI, HHCTPYMEHTA U OCHACTKU.. DYyHKIIUU U
TpeboBaHus K cucteMme ynpasieHus. Opranuzanus ynpasienust [ TIM. YpoBHu ynipaBieHus
I'TIM. Ocobennoctu 9BM, npumensiembix B cucreme ynpasienus I'AIl. Cucrema ynpasieHus -
KOOpJMHATOP MOTOKOB HH(OPMALIUU O (PAKTUUECKOM COCTOSTHUM MPOU3BOICTBEHHOTO Mpoliecca,
peanu3yeMoro B yCIoBHAX "0€31101HOT0» MPon3BoAcTBa. CTPYKTYypa CHCTEMBI yIIpaBlICHUs,
MOJICUCTEM TEXHUYECKOTO U OPraHU3aI[MIOHHOTO YIIPABJICHHUS.

Monyas 3. IlpeasaputenpHas KOMIIOHOBKA MPOU3BOACTBEHHOT0 00opynoBanus [ TIM. 84 vaca

Ornpezenenre oNTUMAIBLHOTO COCTaBa TeXHOJorndeckoro oobopymnosanus ['TIC.
[IpenBapuTenbHas KOMIIOHOBKA IPOU3BOICTBEHHOTO 00opynoBanus [ TIM.  MHoroueneBoit
cranok ¢ YITY u mHoromeneBast coopounas Mamtuta ¢ YITY - oCHOBHBIE 37IEMEHTHI
TEXHOJIOTUYECKON CUCTEMBI JJISl IIMPOKO-YHUBEPCAIbHBIX 1 MHOTOHOMEHKIIATYPHBIX
MIPOU3BOJICTBEHHBIX cucTeM. CTpyKTypa MHOTOIIEIEBOTO CTaHKa U cOOpouHOM MamuHbI ¢ UITY,
®opmupoBanue TpeOOBAHNUN K HUM C TOUYKH 3pEHHS UX PALlMOHATIBHOM SKCILTyaTalluu B paMKax
["AIL. IlepenanaxuBaeMoe arperaTHoe 00Opy/I0BaHHUE - OCHOBHOM 3JIEMEHT TEXHOJIOTHYECKOM
CUCTEMBI JIs A€TaJIbHO-CIIEUAIIN3UPOBAHHBIX, 1€TAIbHO-OPUEHTUPOBOYHBIX U
MHOTOHOMEHKJIATYPHBIX TPOU3BOACTBEHHBIX cucTeM CTpyKTypa NepEeHaANaKUBAEMOT0
arperatHoro cranka o UIIY u nepeHanaxnupaeMoro npomslieHHOTro podora ¢ UITY,

Tema 3.1. Beibop koHKpeTHO# cxembl 1aHupoBKU [ TIM, BBIOOp CXeMbI pacCTaHOBKH
IPOMBIIIJICHHBIX POOOTOB 14 yacoB

Pacuersl 1 06ocHOBaHM 1o wiomagaMm [ TIM

Tema 3.2. Pa3zpabotka ruianupoBku [ TIM u onpenenenue TexHndeckux mokasareneit. 40 qacos
OpranuzanvoHHO-TEXHOJIOTMYECKAsl OATOTOBKA IPOU3BOJICTBA HA IPEANPOECKTHON CTaINN.
OcHoBHBIE TPeOOBaHUS K TEXHOJOTUU U OpTraHU3AIMK U3TOTOBIEHUS u3aenuii B ycnoBusx ['AlL
Opranu3alnoOHHO-TEXHOJIOTUYECKAs CTPYKTYpa U alroput™ GpyHkunonuposanus ['TIM.

Tema 3.3. Texuuko-skoHOMHUYECKast orieHka npoekrta ['TIM.. 28 yacos

Cucremaruzainus 1 OlleHKa IPUOPUTETHOCTH BCEX (PAKTOPOB 3aTPAT U SIKOHOMHYHOCTH.
OnpeneneHre CBOMCTB M XapaKTEPUCTHUK 3aIpoeKTUpoBaHHOM cuctemsl ['All ¢ BeineeHneM
(akTOpOB, OKA3BIBAIOIINX BIMSHUE HA KallUTAJIbHbIEC 3aTpaThl. MUHUMU3AIUS YUCIIEHHOCTH
pabouero nepconana. KomnuecTBeHHas orieHKa 1 00pab0TKa MmoKa3aTesei 3aTpar u
HKOHOMHYHOCTH. Bb100p MeToauku onieHkH 3¢ peKkTuBHOCTH. OIleHKa SKOHOMHUYECKOM

3¢ (peKTUBHOCTH, YCTAaHOBIIEHUE CBSI3eH MEXy (paKTopaMu 3aTpaT U IKOHOMUYHOCTH Ha OCHOBE
YTOYHEHMSI IPOU3BOICTBEHHBIX XapaKTEPUCTUK BCEH CUCTEMBI.



5} Oo0pa3oBaTelibHbIEe TEXHOJOTHH

Y4yeOnbiit kypc «IIpoekTupoBaHue THOKUX MPOU3BOJCTBEHHBIX MOJYJICH»
INOCTPOEH B BUJE B3aMMOCBSA3aHHBIX COCTABIAIOUIUX — JIEKIIUU, NIPAKTUUYECKHE
3aHATHUS (BKJIOYasi KYpCOBOM MPOEKT), U MPOBOJUTCSA C UCMOJb30BaHUEM, KaK
TPaAUIMOHHBIX TEXHOJOTUH, TAK U COBPEMEHHBIX UHTEPAKTUBHBIX. TaK, JEKIHUHU
NPOBOJSATCS B TPAIUIMOHHONW (opMe U HOCAT yCTAHOBOYHBIM XapakTep, ocBemnias
TEOPETUUYECKNE OCHOBBI JUCLUIIINHBI, @ NIPAKTUYECKHUE 3aHATHUS MO3BOJSAIOT
npenojgaBaTesilo 60jee UHAUBUAYalbHO O0OIATHCSI CO CTYAEHTAMU U MOAXOIAT
JUJISE UHTEPaKTUBHBIX METOJ0B OOyUeHHU.

AlanTUBHAS TeXHOJIOTHS 3aKII0YaeTCs B 00y4eHUH TPHUEMaM CaMOCTOSITENbHON
paboTbI, CAMOKOHTPOJIS, IPUEMaM HCCIIeI0BATEIbCKON ACATEIbHOCTU: B Pa3BUTUU U
COBEpIICHCTBOBAHUN YMEHHM CaMOCTOSTENIBHO paboTaTh, J0OBIBATH 3HAHUS, B MAKCUMAIbHON
ajanTanuy y4yeOHoro mporecca K HHIUBUAYaTbHBIM 0COOCHHOCTSIM 00y4aeMbIX; CYIIHOCTh
TEXHOJIOTHH 3aKJII0YaeTcs B OTHOBPEMEHHOM paboTe mpenoaaBaTesis o yIpaBlIeHUIO
CaMOCTOSITENIbHOW PabOoTOM BCeX ydyaluxcs, OJHOBPEMEHHOW WHANBUIYAIbHOM paboTe ¢
OTJIeIbHBIMU 00y4ae€MbIMU, OCYIIECTBICHUIO yUeTa U peallu3allii WHIUBUIYAIbHbBIX
0Cc00EHHOCTEH U BO3MOXKHOCTEH 00y4aeMbIX, MAKCUMAIbHOMY BKJIIOUEHHUIO BCEX 00y4aeMbIX B
MHAUBUAYAJIbHYIO CAMOCTOSITENIbHYIO Pa0OTY; 00BSCHEHUIO HOBOIO MaTepuasa OTBOJAUTCS
HE3HAUMTENIbHAs YacThb BpeMeHH (5-7 MUHYT), 3aTeM 3a1aeTcs TudepeHIpoBaHHOE 3a/JaHHe,
KOTOpO€ 00y4aeMble BBIMTOJIHAIOT B ayAUTOPUHU, B KOHIIE 3aHATHS MPENo/1aBaTelb OLEHUBAET
JOCTHKEHUS BCeX 00y4aeMbIX; MPEenoaBaTeb FTOTOBUT MHOTOYPOBHEBBIE 3aJaHUS 10 00beMY U
CTEMEeHH CJI0KHOCTH, 00y4aeMblil KMEeT MPaBO CAMOCTOSITEILHOTO BHIOOpA 33JaHUS; B X0J1€
3aHATUS MpENnoaBaTeib padoTaeT UHIUBUAYAIBHO, OTKII0YAs YYAIUXCs OT CAMOCTOSTEIbHON
paboTHI IO OYEPEIH.

MeTonuka npenogaBaHus JUCUUNIUHB «[[poekTHpoBaHNEe THOKHUX
NPOU3BOJCTBEHHBIX MOAYJIEN» U peanu3anus KOMIETEHTHOTO OAX0/1a B
U3J0XKEHUU U BOCHPHUATUY NMPEAYCMATPUBAET UCIOJb30BAHNUE CIEAYIOIIUX
AKTUBHBIX U UHTEPAKTUBHBIX POpPM NpOBEAECHHUS IPYNNOBBIX, HHAUBUJYAIbHBIX,
AayJAUTOPHBIX 3aHATUHN B COUETAHUU C BHEAyIUTOPHOH paboOTON C LeNbI0
bopMUpOBaHUS UM pa3BUTHUSA NMPO(ECCUOHAIBHBIX HABBIKOB 00yJaIOMUXCS:

- IIPOBEJCHNE UHTEPAKTUBHBIX 3aHATUH 110 IPOLEAYPE TOATOTOBKH K
TECTUPOBAHUIO;

- UCIIOJIb30BaHNE UHTEPAKTUBHBIX (DOPM TEKYIIETO KOHTPOJIS;

- MYJIbTUMEIMITHBIE NTPE3CHTALINH;

- co0ecel0BaHUE C MPUTIIAIIEHHBIMU CIIEIIMATUCTAMU BETYIIIUX
MalIMHOCTPOUTEIbHBIX TPEAPUATHI.

Y nenbHbIH BeC 3aHATUI, IPOBOAUMBIX B HHTEPAKTUBHBIX popmax,
onpeneseH TIaBHOU esibl0o 00pa3oBaTeNbHON MpOrpaMMbl, 0COOEHHOCTHIO
KOHTUHTeHTa 00yyaroImuxcs U coAepKaHueM ITUcUUNIuHb «IIpoekTupoBanue
rHOKHUX MPOU3BOJCTBEHHBIX MOAYJIEH» U B LEJIOM MO NUCIUMNIUHE COCTABISAET
50% aynuTOpHBIX 3aHATUN. 3aHATUS JEKIIMOHHOTO TUNa cocTaBisoT 50% oT
o0beMa ayJUTOPHBIX 3aHATHUI.

5. Ilepeyenb yueOHO-MeTOANYECKOT0 00ecrieYeHH s IJIsl CAMOCTOSITeIbHOI padoThI
00y4YaKOIIHUXCH 10 TUCHMILINHE



5.1. TeMbI KOHTPOJIBHBIX padoT

Monyns HaumenoBaHue TeMbl
OUCIHMITJINHEI

Monyns .2. Pacuer u npoextupoBanue ['TIM no
ITpoekTupoBaHue HA3TrOTOBJICHHUIO JIeTallen ,
I'M pa3paboTKa MIaHUPOBKU

Tema 2.1.

IIpoexTupoBanue

5.2. Tembl KypcOBBIX padoT (IPOEKTOB)
BrimotHeHNE KypCOBBIX pabOT(MPOEKTOB) HE IPETYCMOTPEHO.
5.3. IlepeueHb METOAUYECKUX PEKOMEHIAIUI

HaumenoBanue
N /o

1 MeToandeckue peKOMEHIAIMH TI0 BBITTOJTHEHUIO KOHTPOJILHON PabOTHI

5.4. IlepeyeHb BONPOCOB /I MOATOTOBKH K IK3aMEHY
Monyis 1
1. Ocnosusble xapakrepuctuku ['AIL Ctpykrypa ['TIM u noruueckoe 000CHOBaHHE €T0
COCTaBHBIX 3JIEMEHTOB.
2. ®opmupoBaHue TpeOOBaHUI K XapaKTEPUCTUKE MPOCKTUPYEMOM MPOU3BOJICTBEHHOM CUCTEMBI
10 YPOBHSIM aBTOMAaTHU3aI1H, TPOU3BOIUTEIBHOCTH, THOKOCTH, HAJIEAKHOCTH.
3.KomnonoBka rpynmn uzaenuit st oopadorku Ha I'TIM
4. Opranu3aImoOHHO-TEXHOJOTHUYECKas CTPYKTypa B anropuT™ pyHakmuonupoBanus [ TIM
5. Ucxonubie nanuble ams pazpadorku ['TIM u ux ananus
6.Craauu npoexktupoBanus: [ TIM, coctaB u cofepkaHue KaXa0l CTaIuu.
7.@opMupoBaHUs cIy)eOHOro Ha3HaueHus npoektupyemoro I'TIM.
8. TpeGoBaHMs K XapaKTEpPUCTUKE MPOSKTUPYEMOT0 KOMIUIEKCa 110 YPOBHIM aBTOMAaTH3aLIUU.
9. . CBeneHust 0 MPOAYKIMU: BUJI, HOMEHKJIATypa, MaTepHalibl, TabapuTHI.
10. Ber6op nmapameTpoB pazOuenust o0pabaThiBaeMbIX J€Talieil Ha OTACIbHBIE TPYIIIIHL.
. Monyas 2.
1.TpeboBanus1, mpeabSBIsIEMbIE K TEXHOJIOTHYECKOMY o0opyaoBaHuto B [ TIM
2.0npezaeneHre ONTUMAIBHOTO COCTaBa TEXHOIOTn4Yeckoro obopynosanus I'TIM.
3. Bri6op tuma po60oToB, 00CTYKUBAIOIIUX TEXHOJIOTHYeCKOe o0opyaoBanue ['TIM
4. PammonanesHas ctpykrypa ['TIM, XapakTepucTuKa ee 3J1eMEeHTOB, (YHKIMOHATIBHBIE CBS3H.
5.Bri6op u o6ocHoBanue mapametrpoB ['TIM..
6. Kmaccugukaruss ['TIM B 3aBUCUMOCTH OT THIIAa IPOU3BOJICTBEHHOM CHCTEMbI; MHOTOLIETIEBBIE,
OJIHOLIEJIEBBIE, CMIEIIUAIIM3NPOBAHHBIE, CIIELIMAJIBHBIE.
7.Pacder BenTMUMHBI MApTUH 3aIycKa.
8.Bri6op u o6ocHOBaHMEe mapameTpoB ['TIM ¢ ydeToM BO3MOXKHOCTEH WX arperaTUpOBaHHS 1
B3aMMO3aMEHSIEMOCTH.
9..Pacuer xonmuectBa ['TIM, ncxoast u3 HE0OOXOAMMOCTH 00ECTICUCHHSI TUTAHUPYEMOTO BBITyCKa
15631 (117178



10.I'n6kocts ['TIM (moHATHE THOKOCTH, €€ KOJTMUECTBEHHAs OLEHKA, THOKOCTh BHYTPEHHSIS U
BHEUIHSIS, CTPYKTYPHAs U TapaMeTpriecKas).

11.0ueHka ypoBHs aBTOMATHU3AIMH (YACTUYHBINA, KOMIUIEKCHBIH, TOJHBIN, KOTUYeCTBEHHAS
OIICHKA).

12. Hanexxnoctsb (pyHkiponupoBanus odopynosanus I'TIM. D¢ dexruBrocts padotsr ['TIM
(OCHOBHBIE TIOKA3aTENN U UX CBS3b O APYTMMHU XapaKTEPUCTHKAMHU).

13.. ®ysknyun u TpeboBaHMS K TPAHCIOPTHO-HAKOIHUTEIBHOMN U CKIaICKOM CUCTEMaM.

14. Pacyet cKOpOCTH TPAHCIIOPTUPOBAHKS TPY30B, UCXOIS U3 TPEOyeMO MPOU3BOIUTETHHOCTH
BCEU CUCTEMBI Ha BBIXOJIE.

15.PacyeTsl BMECTHMOCTH HakomuTeNne. BeiOop 1 000CHOBaHME METOI0B MACHTHU(DUKAIIIS 1
a/IpecoBaHMs IEPEMEIIAEMBIX TPY30B.

16.®yHKIMY ¥ TpeOOBaHUS K CUCTEME HHCTPYMEHTOOOCCTICUCHHS.

17.Cnioco6s1 aBTOMaTHYECKON CMEHBI MHCTPYMEHTA Ha CTaHKaX: CMEHa BCETro
MHCTPYMEHTAJILHOTO Mara3uHa U CMEeHa OT/EJIbHBIX HHCTPYMEHTOB B Marasuse. JlocTOMHCTBA U
HEIOCTAaTKU 3TUX CIIOCOOOB.

18..dynHKkIMYU ¥ TpeOOBaHUS K CUCTEME aBTOMATH4YeCKOTO KOHTpoJis. OcHoBHBIE 3amaun CAK..
19. ®yukuu u TpeOOBaHUS K BCIIOMOTATEILHBIM CUCTEMaM: CUCTEMBI TI0 CTPYKKOYIAJICHUIO,
nonaye u peredeparuu COXK, ounctke, MOMKE U CYIIKE U3ACIIHI 3ar0TOBOK, HHCTPYMEHTA U
TEXHOJOTHYECKON OCHACTKHU

Moayas 3. IlpeaBaputenbHas KOMIIOHOBKA POU3BOACTBEHHOr0 obopynoBanus [ TIM. 84 vaca

1.CtpykTypa MHOTOLIEIEBOTO cTaHKa M cOopouHoil MammHbl ¢ YITY, @opmupoBanue
TpeOOBaHUI K HUM C TOYKH 3PEHUS WX pallMOHATIBLHOM 3KCcIuTyaTanuu B pamkax ['AlL.
2.IlepenanaxxuBaeMoe arperaTHoe 000py0BaHHE B TEXHOJIOTHUECKOM CUCTEME JUIsl IETaIbHO-
CIELNAIN3UPOBAHHBIX, 1E€TATbHO-OPUEHTUPOBOYHBIX 1 MHOTOHOMEHKJIATYPHBIX
IIPOU3BOJICTBEHHBIX CHCTEM

3.CTpyKTypa nepeHaiakuBaeMoro arperatHoro ctanka o UITY u nepeHamaxnuBaemMoro
IpOMBIIIIeHHOT0 poboTa ¢ UITY,

4.PacyeTsl 1 000CHOBaHME 3aIUTaHUPOBaHHON TuIomaau ['TIM
5.0pranu3anoHHO-TeXHonornueckas noaroroska ['TIM Ha npeanpoekTHON cTaguu.
6.0cHoBHBIE TPeOOBaHMSI K TEXHOJIOTUU U OPTaHU3ALUK U3TOTOBJICHUS U3/ B YCIOBUAX
I'AIL

7.0OpraHu3anroHHO-TEXHOJIOTHYECKAs CTPYKTYpa U anroput™ pyHknuonupoanus ['TIM.
8.TexHuko-3KOHOMHUYECKas olleHKa npoekra ['TIM..

9.CucreMaTuzanys 1 olleHKa IPUOPUTETHOCTH BeeX (PaKTOPOB 3aTpaT U SKOHOMUYHOCTH.

10.. Ouenka s3xoHOMHYECKON FPPEKTUBHOCTH, yCTAHOBJICHUE CBsI3ei Mex 1y (pakTopaMu 3aTpaT
Y 5KOHOMUYHOCTH Ha OCHOBE YTOYHEHHUS IPOU3BOJICTBEHHBIX XapaKTEPUCTUK BCEH CUCTEMBI.

6. @OH OLIEHOYHBIX CPEACTB /IJIsl MIPOBEIeHUS MPOMEKYTOYHOM aTTeCTAluU
o0yvyammxcs N0 AUCHUIIUHE

@®oHJT OIICHOYHBIX CPE/ICTB VIS IPOBEACHUS TPOMEKYTOYHOM aTTECTAIH 00yJIarOITHXCSI
10 JMCLUIUIMHE 110 pelIeHuto Kadeapsl ohopMIIeH OTASIbHBIM IPUIIOKEHUEM K paboueit
nporpamme

B mnpouecce o0ydeHHs HUCHONB3YIOTCS CJHEAYIONIHE OIEHOYHBIE (HOpMBI
CaMOCTOSTENbHOW pabOTH CTYAEHTOB, OIMEHOYHBIE CPEJCTBA TEKYIIETrOo KOHTPOJS
yCIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTAIHM:

B neBaTomM ceMmecTpe: HOATOTOBKAa K BBINOJHEHUIO, INPOMEXYTOUYHAS
aTTecTalusi: 3a4erT.



B necsatom cemecTpe: BBINMOJHEHHE M 3al[UTa KypcoBOW paboTel (Mo
WHIUBHUYaJlbHOMY 3aJaHHUI0 s KaXJIOT0 O0O0ydYarmierocs); MNPOMEKYyTOUYHAS
aTTecTalus: YK3aMEeH.

6.1. KypcoBas paborTa

VcX0onHBIM JOKYMEHTOM JUIs BBITIOJIHEHUS KYPCOBOW PaOOTHI SIBISIETCS BbIJaBAEMOE
Ka)KIOMY CTYACHTY UHIWBUyaJIbHOE 3a/laHHe, COCTAaBJICHHOE 110 YCTaHOBJICHHOH dopMe.

OO0beMm rpaduyeckoil yactTu KypcoBoi pabotrsl coctaBuser 1 nuct ¢popmara
Al. [losicHuTeNbHAS 3alMCKa BKJIIOYAET pa3JAeyibl, KOTOPbI€ MPUBEAECHB HUXKE.
I[Mpumepusiit 06beM ee coctaBuser 25...30 cTp.

[lenp paGoOThl — HAYYUTHh CTYJI€HTA KOMIIJIEKCAM 3HAHUM, HEOOXOAUMBIX AT
NPOEKTUPOBAHUSA TMOKUX MPOU3BOJACTBEHHBIX MOJyJ€i, YMEHUIO CAMOCTOSATEIbHO
NpPOMU3BOIUTH NPOEKTHBIE pacueTsl U niaaHupoBku ['TIM, BeIOupaTs onTUManbHbIE
BapUaHTHl NPOCKTHBIX penreHuil. OCHOBHBIMU JTOKYMEHTaMH ISl BBITIOJIHEHHS KYPCOBOTO
MIPOEKTA SABJISIOTCS 3aJjaHue Ha pa3paboTKy, paboune YepTeku aeTajei, pa3paboTaHHbII
TEXHOJIOTUYECKUH MPOLIECC MEXaHNYECKOH 00paboTKH.
OCHOBHBIMU JOKYMEHTaMH JIJIs1 BBIMIOJIHEHUS KYPCOBOTO MPOEKTA SBJISAIOTCS 3aJjaHKe Ha
pa3paboTKy, pabouue yepTexu AeTane, pa3paboTaHHBIA TEXHOJIOTMYECKHA MpoIece
MexaHudeckoi o0padbotku [IpoektupoBanne ['TIM HaumHaeTcst ¢ mog00pa HOMEHKIATYPBI
neTanei, 00paboTka KOTOPBIX TEXHOJIOTHYECKH BO3MOXKHA U 1ienecooopasHa Ha ['TIM,
oTpezieNieHus! CIEeAYIOMUX (PaKTOpPOB:
-KOHCTPYKTHBHBIX TapaMeTPOB JieTajiel (reomerpuyeckoi (opMbl, B3aUMOPACIIOIOKECHHS
AJIEMEHTOB JIeTaJei);
-TeXHUYECKHX TPEOOBaHMMA, IPEABIBIAEMBIX K JICTANH;
-rabapuTOB M MAaCCHI JCTAJICH.
Omnpenenenue NporpaMMbl BBITYCKa JI€TaJIeH.
Br160p 1 pacdeT 0OCHOBHOTO TEXHOJIOTUYECKOTO 000OPYI0BaHHS.
Bri6op I1P ¢ yueToM TEXHOJIOTHUECKUX BO3MOXKHOCTEH U TEXHOJIOIMYECKON CTHIKOBKH C
OCHOBHBIM 00OpY/I0BaHUEM.
Pa3pabotka npeaBaputenbHoit kKomnoHoBku [ TIM.
Br160p BcrmoMoratenbHOro 000pya0BaHus, HE00X0IUMOTro i o0caykuBanus [ TIM.
OrneHka SKOHOMUYECKOH 3()(hEeKTUBHOCTH MCIIONB30BaHUS THOKUX MOIYJIEH.
Pa3zpabotka TexHomoruveckoi mianupoBku [ TIM.
KypcoBas pabota coctout u3 pacuetHo-nosicaurenbHoizanucku (PI13), rpaduueckoit gactu —
wianupoBku I'TIM — 1 nucr.
['padpraeckast 4acTh BBHIMOJTHSAETCS B COOTBETCTBUHU ¢ TpeboBanmsimu ctanaaptoB ECKJ]] Ha
mctax popmata Al mo OCT 2.301-68.11pumep BoinosnHeHUs rpadudecKoil yacT NIPUBECH B
MPUIIOKEHUH. .

. B 3amanue Ha KypcoByI0 paboOTy BXOJMT:

1. HaumeHOBaHuEe U3JI€TUIA, HAPUMED, TPYyNIa BEAYIIMX IECTEPEH 3aJHUX MOCTOB
aBromoOwmiet, LUIII" nBurateneil BHYTPEHHEro CropaHus, BaJIOB WM IIECTEpEH KOPOOOK
nepenady U APyrux U3AETUi MallMHOCTPOCHHUS 0 BHIOOPY MpernojaBaTeis;

2. Homenkiatypa oOpabaTbiBaeMbIX J1eTalieil mpeAcTaBieHa B IPUIOKEHUU. DTO JeTaln
THUIIA BAJIOB CTYMEHYAThIX,, BTYJIOK, IUCKOB. IIIECTEPEH U T.II.

3. Macca Kaxaoro u3aeius;

4. [IporpamMmMa BbIIIycKa KakJ10T0 U3AEIus ;

5. TpynoeMKOCTh WM CTAHKOEMKOCTb U3TOTOBIICHHSI KaXKIA0TO H3/1EIHS;

6. TexHOMOTHUECKHUI TIpOIIecC 0OPaOOTKH KaKIOTO U3IeTHs, BKIIFOUSHHOTO B TPYIIITY,
npeIHa3HauYeHHYIO U1t 00paboTku Ha mpoekTupyemoM I'TIM..

B 3apauu npoextupoBanus ['TIM Bxoast:
- COCTaBJICHUE HOMEHKJIATYpPHOT'O psifia JeTaleH.



— BBIOOp COCTaBa M pacyeT Ynciia 000pYyA0BaHUS CTAHOYHOT'O KOMILJIEKCa,

— BBIOOp COCTaBa M pacyeT yuciaa 000pyA0BaHUS CUCTEMbI HHCTPYMEHTAJIBLHOTO 00€CTICUeHNS,
— BBIOOp COCTaBa M pacyeT Ynciia 000pyA0BaHUS TPAHCTIOPTHO-CKIIAICKON CUCTEMBI.

Pacdetr cymmapHO# Tpy10€MKOCTH 3aJaHHOTO HOMEHKJIATYpHOTO psAsa Cs , KOTOPBIHA CBOJUTCS
CHavaJia K OIpeIeJIEHUI0 CTAHKOEMKOCTH 00paboTku 6a30Boi aetanu-npencraBuress — Ce, 115
Yero JJIsl Hee CTPOUTCS OTEePAIlMOHHBIN 3CKHU3 U pa3pabaThiBaeTcs OnepalnoHHas
texnonoruueckas kapra (OCT 3.1404-86, ¢hopma 1) ¢ HOpMUPOBaHUEM BCEX OCHOBHBIX U
BCIIOMOTaTeNbHBIX IEPEXOI0B U ONEpalliii B IIEJIOM. 3aTeM, UCIIOJIb3Ys MPUHIIMII T0100UsI, BECh
HOMEHKJIATYPHBIN psAJ CBOASAT K YCIOBHOMY OJJHOHOMEHKJIATypHOMY psiay. [Ipu aTom
TPYJAOEMKOCTh KaXXI0W JAeTaal U3 HOMEHKJIaTypHoro psaa Cj onpeaesnsior ¢ IOMOIIbIO

K02 PHULIMEHTOB IpUBECHUS IO (hopMmyIIe

Ci = KMKN KCJIC6 )

rae Ky, Ky, Ken — k03¢ puninenTs! npuBeneHus: paccMaTpruBaeMon AeTalyd COOTBETCTBEHHO 110
Macce, roJJoBOi MporpaMMe U CJII0)KHOCTH 110 OTHOILIEHHUIO K 0a30B0il neTany;

Cs— TpyHoeMKOCTh 0a30BOM JeTalH.

VYuursiBas 65113K0€ 1o00ue aeTanell B KaXJI0M U3 HOMEHKJIATYPHBIX PSI0B U UX OJIMHAKOBYIO
TOJIOBYIO MIPOTPaMMYy BHYTPH psija, 3HaueHue koddpunmentos Ky , Kq; MOKHO MpuHUMATH
PaBHBIMHU €IMHULIE, @ Pa3HULLY 110 Macce — He npepbimaromeid 20 %, T.e. 3HaueHne
koddpuimenta Ky 1o Kaxaoii qeTanu NpuHATh OIMHAKOBEIM 1 paBHBIM K, = 0,8.

Toraa cTaHKOEMKOCTb KaXKJI0M JIeTald U3 HOMEHKJIATYPHOTO psJia IO OTHOIIEHHIO K
CTAaHKOEMKOCTH 0a30Boii neranu cocrasut: Ci= 0,8C; ,

PacuuthiBaeTcsi cymmapHasi CTaHKOEMKOCTb 110 pacCMaTpUBa€MOMY TUIIOPa3Mepy CTaHKa. U
paccUMTHIBACTCS YUCIIO CTAHKOB Ha OJTHOW M3 orepanuii 00pabaTeiBaeMoii AeTanu u3
HOMEHKJIATYpHOTO psna McxoaHble naHHbIe:

- YUCJIO JIeTaleii B HOMEHKIATYPHOM DSy,

- FOJIOBas MporpamMma M3roTOBJICHUS KaXKIOW JeTalu. .

Heo6xoanMo 3HaTh CTAHKOEMKOCTH orepanui 0opadotku 6azoBoit aeranu C6. [To aToit
CTAaHKOEMKOCTH OTIPEIeNIIeTCS CyMMapHasi CTaHKOEMKOCTh OIepaluu 00paboTku JeTaneil Ha
CTaHKE paccMaTpUBAEMOI0 THIIOpa3Mepa .

ITo monydyeHHOW CyMMapHON CTAaHKOEMKOCTH OMEpaIluy ONPEAEIISAETCS YACIO CTAHKOB.
ITpunATOE YKUCIIO CTAHKOB MOCJIE OKPYTJIEHUS COCTABUT: Nyp = 2. Koo duuuenT 3arpysku npu
stom paseH K, =2/1,6 = 0,8, uro nmpeBbImaeT cpegHee 3HaueHne koddpuirenTa 3arpy3Ku
000pyI0BaHUs B IOTOYHOM IPOU3BO/ICTBE.

[Iporpamma BbIlycka BCEH TPYIIbI U3AETUN ONPEACISIIOTCS TPOSKTAHTOM MO IITYYHO-
KaJTbKYJISIIMOHHOMY BPEMEHH WJIH T10 JIMTEPATYPHBIM UCTOYHHUKAM, a B OTJEIBHBIX CITydasx
PYKOBOJUTENIEM KYpPCOBOTO MPOEKTUPOBAHUS.

[TosicHuTenpHas 3aMMCKa BKIIOYAET B ceOsl:

1. Pacuer mno TEXHHUKO-DKOHOMHUYECKUM [OKA3aTelasiM MOTPEOHOro KOJUYECTBa
OCHOBHOTO  METAJUIOPEXKYIIET0  O00OpYIOBaHUS, COOPOYHBIX CTEHJOB, TPAHCIOPTHOIO
000pyI0BaHusI, BCIOMOTATEILHOTO 000pynoBanus, pabodero cocrasa u miomazaeit ['TIM, B Tom
YHCIIe Pa3/IeNIbHO 10 KaKIOMY M3 €ro MPOU3BOICTBEHHBIX M BCIIOMOTATEIbHBIX OTACICHUN JUIS
obecrieueHus 3aJJaHHOM MPOTPAMMBI BBIMTyCKa U3ICTHH.

2. CocraBnenue cxembl KOMIoHOBKH [ TIM.

3. OnpezaeneHue OCHOBHbIE TEXHUKO-PKOHOMHUYECKUE nmokazaTenu ['TIM

[TpumepHoe conepkanue rpaduuecKoil yacTu cieayrolee:

JIucr 1 — cxema komnoHosku ['TIM.

YepTtex BBIOIHsIETCS B COOTBETCTBHHM ¢ TpeboBanmsimu ECK/I.

Tembl KypcoBBIX pabOT AOJKHBI OBITh OPUEHTUPOBAHBI, B MEPBYIO OYEpEab,
Ha  pa3paboTKy TPOEKTOB TEXHOJOTHYECKUX KOMIIJIEKCOB Ha OCHOBE
COBpeMEeHHBIX cTaHkoB ¢ UYIIY, oOpabareiBaromux IMEHTPOB, THOKHUX
NPOU3BOJCTBEHHBIX MOJYJEH.



Tunossie Tembl  KypcoBeIX pabor: «lIpoextupoBanme ['IIM mo
U3TOTOBJICHUIO BaJOB KopobKu nepedau 1€2K06020 agmomoouns»,
«IIpoektupoBanue I'IIM 1no wusrorosiuenuto UIII' OJeuecamens neecxkosozo
aABMoOMOOUNA»,».

6.2. ®oH OLEHOYHBIX CPEACTB AJS NMPOBEeJCHUS MPOMEXKYTOYHOM
arrTecTaluv O0Yy4YalMUXCH MO JUCHUNJINHE (MOLYJII0)

6.2.1. IlepeyeHb KOMNETEHI U C YKAa3aHMEM 3TAaNoOB UX (POPMHUPOBAHUSA
B Mpolecce OCBOEHHUsI 00pa3oBaTebHOIl MPOrpaMMbl
B pesynpTaTte OCBOCHHS MUCHUIIHHBI (MOAYISI) GOPMHUPYIOTCS CIEAYIOIINAE
KOMIICTCHI NN

Kon B pesynbsTare ocBoeHHs 00pa3zoBaTeNbHON MPOTrpaMMBbl
KOMIIETEHI[UU oOydJarmuiics T0JKeH 00maaaTh
IICK 23.3 CnocoOGHOCTHIO BBIMOJTHATH pabOTHl MO MPOEKTUPOBAHUIO MAIINH
U TEXHOJOTHYECKUX KOMIIJIEKCOB B MAMHOCTPOCHUU
I[ICK-23.7 CnocoOHOCThIO BBINOJHATh TEXHHUKO-PKOHOMHUYECCKUH aHAIU3
1[eJIeCO00Pa3HOCTH BBHIMOJHEHUS MPOCKTHBIX pabOT MO CO3aHHUIO
MallUH ¥ TeXHOJOTUYECKHX KOMIIJIEKCOB B MAIIMHOCTPOCHUU

B npoiecce OCBOCHHUS o0Opa3oBaTeNbHOU MpOrpaMMBbl JIaHHBIE
KOMIIETEHIIMH, B TOM 4YHCJIE€ HX OTAEIbHBIE KOMIOHEHTH, QGOPMUPYIOTCS
MOATAaNHO B XOJ€ OCBOCHHS OOydYalMUMHUCS TUCHUIINH (MOAYJEH), IPaKTHUK B
COOTBETCTBUM C Y4YeOHBIM TMJaHOM U KaJeHIapHbBIM TrpadukoM ydeOHOro
npoiecca.

CooTBeTCTBUE KOMMETEHUUNH, POPMUPYEMBIX MPU HU3YUYEHUH AUCUUIIHUHBI,
c yueToM (pOopM KOHTPOJS U KOHTPOJIBbHBIX MEPONPHUITHI.

Kon komneTenuuu ®opMBbI KOHTPOJIS KonTpoabHubie
MEPONPUATHUS

IICK 23.3 YcTHBIM OTBET Ha JieKuu | Bomnpockl alig 3k3amMeHa
u npaktuyeckoMm | (Pazmen «Odopmienue u
3aHATHUH. ONMUCAaHHE OLEHOYHBIX
3amura kypcoBoi | cpeactB ®OC») c 1 no
paboTHI. 20
IIpoBenenue
MUCHhMEHHOT0 PK3aMeHa.

TICK-23.7 YcTHBINM oTBEeT Ha Jekuuu | Bompocsl ans sk3ameHa
" npaktudeckom | (Pazgen «Odopmnenue u
3aHSATHUH. OMUCAaHWE OMEHOYHBIX
3ammura KypcoBo# | cpenctB ®POC») ¢ 21 mo
paboTHI. 40
[IpoBenenue
MUCHhMEHHOTO PK3aMEHa.

6.2.2. Onucanme nokasareJjgeu " KpUTepHeB OLeHUBAHUA
KOMNeTeHU N, GopMupyeMbIX MO0 MTOraM OCBOCHHS JAUCUHUIJIUHBI (MOAYJA),
OonucaHue MIKAJ OLEHUBaAHUSA




[loka3zaTenemM ONEHUMBAHUA KOMIETEHUMH Ha pPa3JUYHBIX JTamax UuX
bopMupoBaHus ABJISAETCS NOCTUXKEHUE 00ydJaromuMucs IIAHUPYEMBIX
pe3ynabTaToB 0OyUYeHHS MO NUCHUIINHE (MOAYIIO).

Kputepun oueHuBaHus
IToxasarens
2 3 4 5

I[ICK 23.3- cnocoOGHOCTH BHINOJTHATH PaOOTH MO NPOCKTUPOBAHUIO MAUIMH U TEXHOJOTHYECKHUX
KOMIIJIEKCOB B MAaIIMHOCTPOCHHUU

3HATh: -
0COOEHHOCTH
yCTpOWCTBA H
METOObI
dKCITyaTamuu
COBPEMEHHOT
o
MeTaminooOpa
OaTBIBAIOIIETO
o0opynoBaHHU
o, BKJIIOYas
CTaHKH c
qIry u
rudokue
MPOMU3BOJICTBE
HHBIC
CHUCTEMBI;

- METOABI
ONTHUMHU3AIUHU
TCEXHOJOTHUYEC
KHX
NpOIEeCcCCOB U
MPOCKTHBIX
pemeHui
MaIIUHOCTPOU
TEIBHOTO
NpPOM3BOJICTBA
Ha 0ase
CHCTEMHOTO
MoAX0/1a K
aHaAlU3Yy
CTPYKTYPBl U
CONMEpKAHUS
MPOM3BOJICTBE
HHBIX
MPOIECCOB;
NPOTPECCUBH
bIC METOAbI

Ob6yuaromuiics
JEMOHCTPUPYET
MMOJHOE
OTCYTCTBUE HIU
HEJIOCTAaTOYHOEC
COOTBETCTBHEC
CIEeYIOIIUX
3HAHUM:
0COOECHHOCTH
yCTpPOWCTBA U
METO b
IKCIIIyaTaluu
COBPEMEHHOTO
MeTaminoobpaba
THIBAIOIIETO
000opyIOBaHUSA

Ob6yuaromuiics
JE€MOHCTPUPYET
HEMOJHOE
COOTBETCTBUE
CIeAYIUUX 3HAHUM:
0COOEHHOCTH
YCTPOMCTBA U METObI
IKCTIIyaTaluu
COBPEMEHHOTO
MeTannoo06pabaTsiBalo
nero o0opynoBaHus.
HJonyckarwTcs
3HA4YUTEIbHBIE
OMHUOKHU, IPOSIBIASETCS
HEJIOCTAaTOYHOCTh
3HAHWUU, IO pANY
IMoKa3aTeseH,
o0yyvarouuncs
UCHBITHIBAET
3HAYHUTEIbHBIE
3aTPYAHEHUS NMpPU
ONEepUPOBAHUU
3HAHUSIMH MPU UX
nepeHoce Ha HOBBIE
CUTyalUuH.

OO6yvaromuiics
JEMOHCTPUPYET
4YacTUYHOE
COOTBETCTBUE
clieYIoMMUX
3HAHUU:
0co0eHHOCTH
yCTpOWCTBaA U
METObI
IKCIIyaTaluu
COBPEMEHHOTO
MeTannooOpabdar
BIBAIOIIET O
obopynoBaHus,
HO JOMYyCKamTCs
HE3HAYUTEIbHBIC
OININOKH,
HETOYHOCTH,
3aTpYAHEHUS MpU
AHAUTHYECKUX
omnepanusix.

Ob6yuaromuiics
IEMOHCTpPUpYE
T MOJHOE
COOTBETCTBUE
CleyIoIuX
3HAHUU:
0CoOeHHOCTH
yCTpPOWCTBA U
METO bl
9KCIIJIyaTalluu
COBPEMEHHOTO
MeTaminoobpaba
THIBAIOLIET O
obopynoBaHus,
cBOOOHO
Omepupyer
NpUOOpPETEHHBI
MU 3HAHUIAMU.




o0paboTku U
cbopku;

- MCETObI
NpPOCKTUPOBA
HUA
TEXHOJOTHUYEC
Kux
npoieccoB (B
TOM YHUCIE C
3JIEeMEHTaMHU
CAIIP);

- METO IBI
TEOPETUUYECKO
ro u
IKCIEPUMEHT
alIbHOT O
UCCIIETOBAHUS
B obOnactu
MaIIUHOCTPOU
TEIBHOTO u
MeTaminooopa
OaTBIBAIOIIETO
NpPOM3BOJICTBA
c
HUCTIOJbh30BAHU
eM
COBPEMEHHBIX
METOIOB
ImJIaHUpOBaHHU
s
IKCHEPUMEHT
a, CpEICTB
BBIYHUCIUTCIIb
HOU TEXHHUKH,
TEXHOJOTHUYEC
KHe u
TEXHHUKO-
YKOHOMHYECK
ue KpHUTEpUU
OLICHKH
pa3zpabaTbiBae
MBIX
TEXHOJOTHUYEC
Kux
NPOIECCOB.




yMEeTh : - | O6yuaromuiics Ob6yuarmmuiics OObyuaromuiics Ob6yuarmmuiics
000CHOBAHHO HE YMEET UJIU B | IEMOHCTPUPYET NEeMOHCTPUPYET NEMOHCTpUpYE
BBLIOUPATH HEJOCTAaTOYHOW | HEMOJHOE JacTUYHOE T TMOJHOE
HE00X0IUMOE CTENEHU YMEET | COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
000pya0BaHuE 000CHOBaHHO CIENYINMUX YMECHUN: CIIeYIOMUX CIeNYyIIUuX
TUTS BHIOMpATH 000CHOBAHHO YMEHUMN: YMEHUN:
BBITIOJTHEHUS HEe00X0IuMOe BHIOUPATH 000CHOBAHHO 000CHOBAHHO
KOHKPETHOM o0opynoBaHue HeoOXxoauMmoe BbIOUpATH BHIOUpPATH
TEXHOJIOTHYECKO | JJIS obopynoBaHHUE A HEeoOX0oauMoOe HEeo0X0IuMOe
11 onepanuu; BBITTOJIHEHU S BBITTOJIHEHU S o0opynoBaHue o0opynoBaHue
- TIOJB30BaThCs | KOHKPETHOU KOHKPETHOU NIl BBIMIOJHEHUS | IJs
NENCTBYIOIUMH | TEXHOJOTUYECKO | TEXHOJOTHYECKOHN KOHKPETHOM BBITTOJIHEHU S
CTaH/IapTaAMH, U omepanuu OIlEepalUu. TEXHOJOTUYECKOU | KOHKPETHOU
CIIPaBOYHUKAMU HonyckawTtcsd onepaunuu. TEXHOJOTUYECK
U CcHEeIHAILHOU 3HAYUTEIbHBIC YMeHusa O# omepalui.
JUTEpaTypoit OMMUOKHU, NPOSIBIASIETCSA | OCBOEHBI, HO CBoboano

JUISt BBIOOpA HEJIOCTAaTOYHOCTH JOTYCKAKTCS Omepupyer
COBPEMEHHBIX YMEHUH, Mo pAay HE3HAUYUTENbHBIC | IPUOOPETECHHBI
y3JI0B u nokaszareyei, OmuOKH, MU YMEHHUSIMH,
MEXaHHU3MOB oOyuaromuics HETOYHOCTH, NPUMEHSIET UX
TEXHOJOTUIECKO UCTBITHIBACT 3aTPYAHEHUS MPU | B CUTyalUAX
ro 3HA4YUTEIbHbBIE AaHAUTHYECKHUX MOBBIIIEHHOU
00opyIoBaHus; 3aTpYAHECHUS TpU omepanusx, CJIIOKHOCTH.

- BbIOMpATh ONMepUpPOBAHUU MepeHoce yMeHHU M

TEXHOJIOTHYECKH YMEHUSIMHU TPHU UX Ha HOBBIC,

€ BO3MOXKHOCTH nepeHoce Ha HOBBIE HeCTaHJAapTHBIC

u CUTYaIUH. CUTYAIlHH.

KOHCTPYKTUBHBI

e AJIEMEHTHI

COBPEMEHHOTO

MeTamuiooopabdar

BIBAIOIIIETO

000pyIOBaHUS.

BJIANETH: - | O6yuarommuiics O6yuaromuiics OO6yyaromuiics O6yuaromuiics
HaBBIKAMU HE BIaJeeT UJIU | BllaJeeT HaBBIKaMUu 4aCTUYHO B IOJHOM
BbIOOpa B BbIOOpa BIageceT obbeMme
000pyIOBaHHU | HEAOCTATOYHOW |oOOpygoBaHUA, HaBBIKAMH BlazieeT

1, CpPEACTB | CTENIEHHU CpencTB BbIOOpa HaBBIKAMU
TEXHOJIOTUYEC | BlageeT TEXHOJIOTUYECKOTO o0opynoBaHUA, BeIOOpa

KOTO HaBBIKAMU OCHAIIECHUS AT CpeAcCTB o0opynoBaHHUA,
OCHAIICHUS BhIOOpa peanusanuu TEXHOJIOTUYECKOT | CPEJCTB

hifE 000pynOBaHUA, | TEXHOJOTHYECKHUX O OCHAUIeHHUS AN | TEXHOJOTHUYECK
peanusanuu CpencTB NpOIECCOB peanu3anuu OT0 OCHANICHUS
TEXHOJIOTUYEC | TEXHOJOTUYECKO | U3TOTOBJIECHHUS TEXHOJIOTUYECKUX | AJs

KHX ro OCHAIICHUS NPOAYKIUH B MPOIECCOB peanusanuu
NpoOIeccoB Ui peajdu3aluu | HEOJIHOM o0beMme, U3TOTOBJICHUS TEXHOJIOTUYECK
U3TOTOBJIEHUS | TEXHOJOTUYECKH | JOTMYCKAIOTCs NPOAYKIHUH, UX MPOIECCOB
NPOAYKLUU; X MPOLECCOB 3HA4YUTEIbHBIE HaBBIKM OCBOEHBI, | U3TOTOBJIECHUS
- METOJUKAMH | U3TOTOBIICHU S OMUOKH, IPOSABISIETCS | HO JOMYCKAIOTCsA | NPOAYKIIUH,




BBIOOpA y370B
u
MEXaHU3MOB
TEXHOJOTHUYEC
KOTO
o6opynoBaHHU
SIS
peanu3anuu
ONTHUMAaJIbHOT
0
TEXHOJOTHUYEC
KOTO
npouecca.

NPOAYKIUU

HEIOCTAaTOYHOCTh
BIaJ€HUs HaBBIKAMU
0 psAAy NOKa3aTellen.
O6yuaromuiics
UCHBITBIBAET
3HA4YUTEIbHBIE
3aTpyAHEHUS NpuU
IPUMEHEHHUH HAaBBIKOB
B HOBBIX CUTyallHUsX.

HE3HAYUTEJbHbIC
OIINOKH,
HETOYHOCTH,
3aTpYyAHEHUS NIpHU
AHAJIUTHUYECKUX
onepanusix,
IIepeHOoCce YMEHUM
Ha HOBBIE,
HEeCTaHAAapTHBIC
CUTYyallHH.

CBOOOJHO
NPUMECHSET
nonyquHHe
HaBBIKU B
CI/ITyaI_[I/IHX
MMOBBIIIEHHO M
CIOHOCTH.

[ICK-23.7- cnocoOHOCTh BBHIMOJHATh TEXHUKO-IKOHOMHUYECKHH aHallU3 I[eJNecoo0pa3HoCTH

BBIMIOJIHEHUSI MPOEKTHHIX paboT

o CO3JaHHMIK MaAaIIWMH MU TCEXHOJOIMYECKHX KOMIIIEKCOB B

MallMHOCTPOCHUH
3HATh: OOyuaromuiics OOyuaromuiics OOyyaromuiics OOyuaromuiics
0COOEHHOCTU | JEMOHCTPUPYET |JAEMOHCTPHUPYET NEMOHCTPUPYET JEMOHCTpUpYE
yCcTpoicTBa U | HOJHOE HEMOoJHOEe JacTHUYHOE T MOJHOE

METO bl OTCYTCTBUE HJU | COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
KCMJIyaTalUH | HEAOCTAaTOYHOE | CIEAYIOIIUX 3HAHUU: CIENYIOMHUX CIEeAYIOIUX
COBPEMEHHOT | COOTBETCTBUE TpeOOBaHUH, 3HAHUM: 3HAHUW:

0 CleNYyIIuX npeabsBIsIEMBIX K TpeOOBaHUH, TpeboBaHUH,
MeTaminooOpa |3HaHUM: NPOU3BOJIUTEIBHOCTH, | HPEAbABISIEMBIX npeabsBIIEeMbI
OaTpiBalomero | Tpe6GoOBaHUM, HaJ€XHOCTHU U K X K
000pyIOBaHU | MPEABABISIEMBIX | TOYHOCTH NPOU3BOJUTENbH | IPOU3BOJAUTEND
a, BKJIIOUYas | K COBPEMEHHOTO OCTH, HOCTH,

CTaHKHU C | IpOM3BOOUTENDh | METANJIOPEKYILIETO HAJEXKHOCTH U HAJEeXKHOCTH U
qIiry U | HOCTH, 00opyIOBaHUSA. TOYHOCTH TOYHOCTH
ruldkue HaJeXHOCTH U HonyckawTtcsd COBPEMEHHOTO COBPEMEHHOTO
NPOU3BOJACTBE | TOUHOCTH 3HAYUTEJIbHbIC METANJTOPEKYIIET | METaJJIOPEX I
HHBIE COBPEMEHHOTO OWUOKH, IpOsABIAsIeTCs |0 000OpydOBaHHUA, | €TO0

CHCTEMHBI; METaJJO0peXyIlle | HEAOCTaTOYHOCTH HO JomyckKapTcs |o0opyaoBaHus,
- METOJBI | TO 3HaHUi, Mo piAny HE3HA4YUTEJNbHbIE | CBOOOAHO
ONMTUMU3ANUH | 000pyIOBaHUSA nokasareiei, OmuoOKH, omnepupyer
TEXHOJOTHUYEC oOyvaromuiics HETOYHOCTH, NpUOOpPETEHHEI
KHUX UCTBITHIBACT 3aTPYAHEHUS MPU | MU 3HAHUSIMHU.
NpoOIEeccoB U 3HA4YUTEIbHBIE AaHANUTHYECKHUX

NPOEKTHBIX 3aTpyJHEHUS MPH onepamnuix.

peumeHui ONEepUpPOBAHUU

MallMHOCTPOH 3HAHUSAMU MPU HX

TEJIBHOTO nepeHoce Ha HOBBIE

IPOU3BOACTBA CUTyalUuH.

Ha 6asze

CHCTEMHOTO

noaxonaa K

aHaIU3y

CTPYKTYpPBl U

COJEpIKAHUA

NPOU3BOJICTBE




HHBIX
NPOIECCOB;
IPOTPECCUBH
BIC METO bl
o6paboTkum ©
cbopkwu;

- METO bl
NPOEKTHUPOBA
HUS
TEXHOJIOTUYEC
KHUX
npoueccoB (B
TOM 4YHCIE C
dIIeMEHTaMU
CAIIP);

- METO bl
TEOPETUYECKO
ro u
SKCHEPUMEHT
AJIBHOTO
ucclie10BaHU
B o0macTu
MallIuHOCTPOU
TEJIBHOTO u
MeTannoo0pa
0aThIBAOIIETO
NpPOMU3BOJICTBA
c
HUCMOJb30BAHU
eM
COBpPEMEHHBIX
METOJ0B
MJIaHUPOBAHHU
oI
SKCHEPUMEHT
a, CpeAcTB
BBIUUCIIUTEID
HOM TEXHUKH,;
TEXHOJIOTUYEC
KHe U
TEXHUKO-
3KOHOMHUYECK
ue KpUTEpHUU
OLIEHKHU
pa3zpabaTsiBae
MBIX
TEXHOJIOTUYEC
KHUX
IpPOLIECCOB.




yMEeTh : OO6yuarommiics He | OOy4darmuics OO6yvaromuiics Ob6yuaromuiics
000CHOBaHHO yMEeT WU B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTpUpPYE
BHIOUpATH HEJ0CTaTOYHOM HEMOJHOE 4YacCTUYHOE T MOJHOE
HEo0X0IuMoe CTETICHH yMEeT COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
o0opyaoBaHue BbIOMpAThH CIeNYIOMUX YMEHUM: clieYIOoMMnX CleyIoIuX
IniE: HE00X0IMMOe 000CHOBaHHO YMEHUM: YMEHHUM:
BBIITOJIHEHUS obopymoBaHue Jyisi | BRIOUPATh 000CHOBAHHO 000CHOBAHHO
KOHKPETHON BBITIOJTHEHUS HeoOxoauMoe BHIOMpATh BBIOMpATh
TEXHOJIOTHYECKO | KOHKPETHOU obopynoBaHHE s HeoOXoauMoe HEOOXOgUMOE
i onepanuy; TEXHOJIOTHYECKOH | BHIMTOJMHEHHUS o0opynoBaHUue obopynoBaHuUe
- TIOJIb30BAThCA | Olepaluu KOHKPETHOH NI BBIMOJIHEHUS | 7S
JEUCTBYIOIIUMH TEXHOJIOTHUYECKOU KOHKPETHOM BBITIOJIHEHHU A
CTaH/IapTaMH, omeparnuu. TEXHOJIOTUYECKON | KOHKPETHOM
CIIPaBOYHUKAMU HonyckamTes omepamnuu, HO TEXHOJIOTUYECK
U CIeNUaJbHOU 3HAYHUTEJbHBIE JOMYCKaITCs Ol omepanuu.
JUTEPATYPOU OomuOKH, IposBAsieTCcs | He3HauuTelbHbie | CBOOOIHO

TUTSt BEIOOpA HEJO0CTAaTOYHOCTh omunoOKH, onepupyer
COBPEMEHHBIX YMEHUU, MO PAY HETOYHOCTH, NpUOOPETEHHBI
y3JI0B u nokasareiei, 3aTpYAHEHUS MNPU | MU YMEHUSMU,
MEXaHHU3MOB oOyuaromuiics AHATUTHYECKUX NPUMEHSET UX
TEXHOJIOTHYECKO UCHBITHIBAET omnepaunusix, B CUTyallUusIX
o 3HAYUTEIbHBIC IIEPEHOCEe YMEHUN | MOBBIIICHHOU
000py/I0BaHUs; 3aTpyJIHEHUS TIPH Ha HOBBIE, CJIOKHOCTH.

- BEIOHpATh OMEePUPOBAHUU HECTaHJapTHBIE

TEXHOJIOTHYECKH YMEHUSAMHU NPU UX CUTYalHH.

€ BO3MOXHOCTH nepeHoce Ha HOBBIC

U CUTYaIUH.

KOHCTPYKTUBHBI

e AJIEMEHTBI

COBPEMEHHOTO

MeTamioodpadar

BIBAIOIIIECTO

00opyToBaHuUs.

BJaJleTh: Ob6yuaromuiics Ob6yuaromuiics OObyuaromuiics Ob6yuaromuiics
HaBBIKAMU HE BIIaJieeT MU | BlaJeeT METOAUKAMU | YACTUYHO B OJHOM
BbIOOpa B HaBbIKaMHU BBIOOpa BIageceT obbeMme
000pyIOBaHHU | HEAOCTATOYHOW |oOOpygoBaHUA, HaBBIKAMH BlazieeT

1, CpPEACTB | CTENIEHHU CpencTB BbIOOpa HaBBIKAMU
TEXHOJIOTHYEC | BJIaJEeT TEXHOJIOTUYECKOTO o0opynoBaHu4, BeIOOpa

KOTO HaBBIKAMU OCHAIICHUS AT CpeAcTB 000opyIOBaHHUS,
OCHaIIEeHUS BbIOOpa peanu3anuu TEXHOJIOTHYECKOT | CpEACTB




TSt
peanu3anuu
TEXHOJOTHUYEC
KUX
npoLecCcCoB
U3TOTOBJICHHS
NpOAYKIUH,

- METOITUKAMH
BBIOOpaA y370B
u
MEXaHHU3MOB
TEXHOJOTHUYEC
KOTO
o6opynoBaHHU
SIS
peanu3anuu
ONTHUMAaJIbHOT
0
TEXHOJOTUYEC
KOTO
npouecca.

o0opynOBaHHUS,
CpeaCTB
TEXHOJOTUYECCKO
ro OCHAI[CHUS
U1 peanu3anuu
TEXHOJOTUYCCKH
X IPOIECCOB
U3TOTOBJICHHUS
NPOAYKIUU

TEXHOJOTUYECKUX
NpoIeccoB
U3TOTOBJICHUSA
NPOAYKIUH.
HonyckawTcs
3HA4YUTEIbHBIE
OMHUOKHU, IPOSIBIASETCS
HEJIOCTAaTOYHOCTh
BJaJICHUS] HaBBIKAMU
o psay nmokaszarejeu,
Ob6yuarmmuiics
UCHBITHIBAET
3HAYHUTEIbHBIE
3aTPYAHEHUS NMpPU
NPUMEHEHUH HABBIKOB
B HOBBIX CUTYyallHsX.

O OCHAamCHUA A4
peanu3anuu
TEXHOJIOTHUYECCKHUX
MpoOIEeccoB
HU3TOTOBJICHUA
NPOAYKLHUHU, HO
JOMYCKATCs
HE3HAYUTEJIbHBIE
OmMMHOKH,
HETOYHOCTH,
3aTPpYAHEHHUS IIpHU
aHAUTHYECKUX
omepanusix,
MepeHoce yMEHUU
Ha HOBBIC,
HeCTaHJapTHBIE
CUTYyalluH.

TCEXHOJOTHUYECK
OT0 OCHAIlEHUS
s
peanu3anuu
TCEXHOJOTHUYECK
UX MPOIECCOB
U3TOTOBJICHUSA
NPOOYKIIUH,
CBOOOJHO
NPUMECHSET
nonyquHHe
HaBBIKU B
CI/ITyaI_[I/IHX
MMOBHIIIEHHO M
CIOHOCTH.

HIkanbl OHeHWBAHUSA Pe3yJbTATOB NMPOMEKYTOYHOH aTTeCcTAllUM U HX
ONMHUCAHHE:
®opMa NPOMEKYTOYHOM aTTeCTAMM: 3a4eT.
I[IpomexyTouHas arTectauus oOydaromwuxcs B ¢popme 3adéTa MPOBOIUTCS

MO0 pe3yibTaTaM BBINMOJHEHHUS BCE€X BHUJOB yueOHON paboOThl, NpedyCMOTPEHHBIX
yuyeOHBIM IJIAHOM N0 JaHHOW AMUCHHUNIMHE (MOXYJIIO), MPU 3TOM YUYHUTHIBAIOTCH
pe3yabTaThl TEKYUIero KOHTPOJIS yCIIeBaeMOCTH B TeueHue cemecrtpa. OneHka
CTENEHU NOCTHXXEHHUS 00ydaroIUMHCS NMIAHUPYEMBIX PE3YyJbTaTOB OOYy4YEeHUS MO
OUcHUNINHE (MOAYNI0) MPOBOAUTCS IMpenojgaBaTeleM, BeAyIIUM 3aHITUA TO
JOUCLHUIIIIUHE (Monynio) METOA0M DKCHEPTHOU OLICHKHU. ITo UTOram
NPOMEXYTOYHON aTTeCTalUM MO JUCHHUNINHE (MOAYJII0) BBICTaBIsEeTCsA OILIEHKA
«3a4YTEHO» UJIU «HE 3aUTEHO.

O0s3aTeIbHBIMU YCJIOBUSAMM NMOATOTOBKH CTYJAEHTA K MPOMEKYTOYHOM
aTTecTaluMu.

K npoMexyTouHOW aTrecTanmuu  JONMYCKAKTCsA TOJIBKO CTYIEHTHI,
BHIMMOJIHUBIINE BCE BHIAB Yy4eOHOW paboThl, mpeaycMoTpeHHBIe paboueit
nporpaMmMoil Mo  AUCHHIUIMHE  AUCHHUIUIMHBL  «[IpoekTHpoBaHHEe THOKHUX

NPOU3BOJACTBEHHBIX MOJYyJei» (MPOIMIIN NPOMEXYTOUHBIH KOHTPOJIb, BHIIOJIHUIHU
U 3aIUTHIN TIPaKTUYECKUE paboTHhI).

Ikamxa
Onucanue
OIlEHUBAaHUA
BeimonHeHbl Bce BUAB yueOHOU paboThl, MNpPeayCMOTpPEHHBIE
3auTeHo yaeOHbIM maHoM. CTyaeHT JEeMOHCTPUPYET COOTBETCTBHUE
3HaHHM, YMEHUH, HaBBIKOB NpUBEIECHHBIM B Tabdiumax




MOKa3aTesiM, onepupyer nNpuoOOpPETECHHBIMHU 3HAHUSAMH,
YMEHUSMHU, HAaBbBIKaMU, IPUMEHSIET UX B CUTYalHUsAX MOBBIIMIEHHOM
cioxHoctu. IIpu 3ToM MOTYT OBITH NOMYIIEHHI HE3HAYHUTEIbHBIE
OMUOKH, HETOYHOCTHU, 3aTPYJAHEHUS TNPU  AHAJIUTUUYECKUX
omepanusax, MNEpPEHOCE 3HAHUW WU  yMEHHUW Ha  HOBBIE,
HECTaHJAApTHBIE CUTyalUH.

He BpimonHeH oaWH wuiIuW Oojee BUJOB YyuyeOHOW paboOTHI,
NpeAyCMOTPEHHBIX Yy4eOHbIM mninaHoM. CTyIeHT JIeMOHCTPUpPYET
HEIOJHOE COOTBETCTBHUE 3HAHUM, YMEHUH, HaBBIKOB
HpI/IBeI[eHHBIM B TaGJII/II_[aX IIokKa3aTciasiaMm, ,Z[OHYCKaIOTCH
3HAYUTEJbHBIE OMMUOKH, TPOABIIETCS OTCYTCTBUE 3HAHUMH,
YMEHUH, HABBIKOB MO pPAAY IOKa3aTejled, CTYJEHT HCIBITHIBAECT
3HAYUTEJbHBIC 3aTPYAHEHHUS TPU ONEPUPOBAHHH 3HAHHUIMHU H
YMGHI/I}IMI/I HpI/I nux nepeHoce Ha HOBBIC CI/ITyaI_[I/II/I.

He 3auTeno

®opMa NPOMEKYTOYHON aTTEeCTAMM: DK3aMeEH.

[IpomexxyTounass  arrectanmus oOydvaromuxcs B  (Gopme dk3amMeHa
NPOBOMUTCS IO pe3ylbTaTaM BBINOJTHEHHUS BCEX BHIOB Yy4eOHOW paboTHI,
NpeJyCMOTPEHHBIX Y4YE€OHBIM IJIAHOM MO JAAaHHOW OuUCHUNIUHE (MOAYIIO), HpHU
9TOM YUYHUTBIBAIOTCS PE3yIbTAaThl TEKYHIETO KOHTPOJIS yCIEBaeMOCTH B TCUYCHHE
cemecTtpa. OueHKa CTENEeHU JOCTUXKEHHUS OoOydaroUmUMHCI TJIaHUPYEMBIX
pe3ynbTaTOB OOYYEHHUS MO NUCIHUNINHE (MOAYJII) MPOBOJUTCS NpenoaaBaTelieM,
BEAYIIUM 3aHSITHUSA MO AUCHUIIUHE (MOAYJII) METOAOM dKcHnepTHOW onmeHku. Ilo
UTOTAaM TPOMEXKYTOYHOU aTTeCTalUU MO JUCHUIIHHE (MOJYII) BBICTABISIETCS
OlLleHKa «OTIUYHOY, «XO0pouoy, «yIIOBJIETBOPUTEIBHO) uiu
«HEYIIOBJIETBOPUTEIHLHOY.

O0s3aTeIbHBIMU YCJHOBUSAMM NMOATOTOBKH CTYJAEHTA K MPOMEKYTOYHOM
aTTecTAllUHU.

K mpomexyToyHoll  arrecTaliud JAONYCKalTCA  TOJbKO  CTYJIEHTHI,
BHIMOJIHUBIINE BCE BHIAB y4eOHOW paboThl, mpeaycMOoTpeHHBIe paboueit
nporpaMMoi Mo AUCUUIIIMHE (MPOMIIU MPOMEXYTOUHBIH KOHTPOJb, BHIMOTHUIHU
U 3alUTUIH TMpakTHYecKue paboThl) aucnuniuHbl «[IpoekTupoBaHue THUOKUX
NPOU3BOJICTBEHHBIX MOAYJIEH ».

[IIxana oneHUBaHUA Onucanue
BrimonHeHbI BCE BHUIBI yaeOHOo# paboThI,
npeaycMoTpeHHbie paboueld mnporpammoi. CTyaeHT
JTEMOHCTPUPYET COOTBETCTBHE 3HaAHUU, YMEHHUM,

HAaBBIKOB TMpPHBEIEHHBIM B Tabnuiax mokaszaTesei,
onepupyer MNpPpUOOPETEHHBIMHM 3HAHUSAMHU, YMEHHUSIMH,
HaBbIKAMU, NPUMEHSIET UX B CUTYyalHUsIX MNOBBIMIEHHON
ciliokHocTu. Ilpm »>ToM MOryr OBITh JAONYUIEHBI
HE3HAYUTEJbHbIC OIMMOKU, HETOYHOCTH, 3aTPYyJAHCHUS
NpU aHAaJIUTHUYECKHX ONepalnusx, NepeHoce 3HaHUU u
yMEHUUN Ha HOBbBIE, HECTAHJApPTHBIE CUTYallUU

OTnu4yHO




Xopomo

BrimonaHeHsl Bce 00sg3aTEIbHBIE yci1oBuUd MNOOATOTOBKHU

CTyJAEHTa K NPOMEXYTOUHOMN aTTecTaluH,
NIpENYCMOTPEHHBIE IpOrpaMMou JTACHUIIINHEL.
OO6yvaromuiics JTEMOHCTPUPYET YaCTUYHOE

COOTBETCTBHUC 3HaHHﬁ, YMGHHﬁ, HAaBBIKOB NMPUBCACHHBIM
B Tabnuiax mokasaTejeil, omepupyeT NpUOOpPETEHHBIMH
3HAHHUSIMHU, YMCHHUAMHU, HABBIKAMU, HO JOOMNYyCKAarTCA
HE3HAYHWTEJIbHBIE OIMMOKH, HETOYHOCTH, 3aTPYyIHCHUS
Opru aHAJIUTUYCCKUX ONCpalnuiaAX

Y 10BIETBOPUTEIBHO

BrinmoaHeHB BCe OGHB&TGHBHBIG yci1oBud MNDOATOTOBKHU
CTyJAEHTa K NPOMEXYTOUHON aTTecTaluH,
NIpENYCMOTPEHHBIE NpOrpaMMou JACHUIINHEL.
OO6yyaromuiicss IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE
3HaHUUW, YMEHHWI, HaBBHIKOB NPUBEJCHHBIM B Tabmuiax
nokasareneit. JlomyckawTcs 3HAYUTEIbHBIC OIMMUOKH,
NpOABIACTCA HEOJOCTAaTOYHOCTH 3H21HPII>1, Juge] paay
mokasaTejiei, oOyvaromuiics HCHOBITBIBAET
3HAYUTEIbHEIE 3aTPpyOHEHUSA npu OIlEpUpPOBAHUHU
3HAHUSMU MPHU UX NMEPEHOCE HAa HOBbIE CUTYalUH.

HeynoBiaeTBopuTEIBHO

He BpimonHeHB o006s3aTenbHbIE YCIOBUS MOATOTOBKHU
CTyIeHTa K NPOMEXKYTOUYHOMU aTTEeCTalluH,
NPENYCMOTPEHHbIE NPOrpaMMOW  AUCHUIIMHBI, WU
CTYJEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBHUE
3HaHUMN, YMEHHI, HaBBHIKOB NPUBEIEHHBIM B Tabiaumax
nmokazateneil, JOMYyCKAKTCs 3HAaYUTEIbHBIE OMMHUOKH,
NPOSABIAETCA OTCYTCTBUE 3HAHUW, YMEHHUH, HABBIKOB IO
psAay moka3zarenei, CTYA€HT UCHBITHIBAET 3HAYUTEIbHbBIEC
3aTPpyIHEHUS NPU ONEPUPOBAHUU 3HAHUIMU U YMEHUSIMHU
MpU UX MEPEHOCE Ha HOBBIE CUTYalluu

dopMHpOBaHUE OIICHKH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIIHH 10
HUTOraM OCBOCHHA AUCHUIIMHBI OCYIICCTBIIAACTCA C UCITOJIb30BAHUCM HpeHCTaBHeHHOﬁ HUNXKEC
OaJITbHO-PEUTHHTOBOM OIICHKH PabOTHI CTYCHTA.

bannsl
Bun yueGHOM pabOTHI, 32 KOTOPYIO CTaBATCS OaylIbl
VYuactue B online 3aHATUAX, TPOCITYITUBAHUE BUICO JCKIIUHA 0-5
KoHTposbHBIN TECT K MOAYTIO 1 0-12
KoHTpoabHbIi TECT K MOAYIIO 2 0-12
KOHTpOJIbHBIN TECT K MOAYJTIO 3 0-11
KOHTPOJIbHAS PABOTA 0-30




WUTOTI'OBbIM KOHTPOJILHBIN TECT 0-30
BCEI'O 0-100
BOHYCEHI (6amnbl, koTopbie MOTYT OBITH 100aBieHbI 10 100) bannbr
-3a AaKTUBHOCTD 0-10

- 32 y4acTue B OJTUMITHAJIC 0-50

- 3a yuactue B HUPC 0-50
-3a 0(pOpMJICHHE 3asIBOK Ha MOJIE3HBIC METOIBI (PaIpeIIIOKCHHS) 0-50

BanapHas mIKaja oneHkKu

OreHKa (3K3aMEH) Bamer
OTJINYHO 86-100
Xoporio 69-85

Y 10BIETBOPUTETHHO 51-68
HeynosnerBopurensHo MeHee 51

OreHka 1o KOHTPOJILHOW paboTe

OreHka KommuectBo 0amioB
OTJIMYHO 27-30
Xopor1o 23-26
VY 10BIETBOPUTENHHO 18-22
HeynoBnerBopurtenbHO Menee 18




@®oHABI OEHOYHBIX cpeAcTB npeacrasidedsl B [Ipuaoxenun I' k padoueit
nporpamme.

7 Y4yeOHO-MeTONMYEeCKOEe U HHPOPMALIMOHHOE o0ecneyeHHe
J M CI{UIJIHHBbI

a) OCHOBHAs JIUTepaTypa:
1.  Akynosuy /.M. OcHo8bl a8MoMamu3upo8aHHO20 MPOEKMUPOBAHUA MEXHO02UYECKUX

npoueccos 8 mawuHocmpoeHuu. Hosoe 3HaHue, IHgpa-M M.: 2012.- 496¢
2. FEeopos B.A., /lyzaHos B./., llepbakos C.M. TpaHcrnopmHO-HAKonumesbHbie cucmemsi
014 ITIC. M.:MawuHocmpoeHue , 2002.-296c.

0) IOMONHUTENbHAS JUTEpATypa:

1. Cxuptnansze A.I'., bopuckun B.M. OGopynoBaHue MamIMHOCTPOUTEIbHBIX
npennpustuii. M.: THT 00O0,-2009.- 168c.
2. TapameiHos O.B. u 0p. [lpoekmuposaHue 2uUbKUX MeXHOMA02UYECKUX CUCmeM C

npumeHeHuem 3BM. M.: MIIT'NY,- 2009.-249c.

B) IporpaMMHOE 00eCIeYeHHEe U HHTEPHET PECYPCHI:
1. http://www.intuit.ru — caiitr UHTepHeT yHHBepcuTeTa MHPOPMAIMOHHBIX
TEXHOJOTUH (BUAECO-KYPCH MO AUCIUIIINHE);
2. http://www.knigafund.ru - 3JIEKTPOHHBIN OMOIHNOTEUYHBINA calit
«Kaura®oung»
3. http://www.wikipedia.ru — cBo0oaHas dHIMKJIOIEIU;
4. http://www.twirpx.com - caiiT yueOHO-MeTOANYECCKON U mpodhecCHOHaTbHOM
JUTEpaTyphl AJS ACIUPAHTOB M MpemojgaBaTeeil TEXHUYECKUX, €CTECTBEHHO-
HAay4YHBIX U TYMaHUTAPHBIX CHECIUATBHOCTCH;
5. http://rutracker.org — caiit 6ecnuatnoro I[1O u auTepartypsi;
6. http://www.librus.ru - ca#iT ¢ D3JIeKTPOHHBIM KaTaJoroM OHOIHOTEKH
«JIubpyx»;
7. http://www.sbiblo.com — 6ubauorexka yueOHON U HaAy4YHON JTUTEPATYPHI.
8. . Internet—rexnonorun: WWW(aurn. World Wide Web — Bcemupnas [Tayruna)—
TEXHOJIOTHS paboTHI B ceTH ¢ runeprekcramu;F TP (anrn. File Transfer Protocol —
POTOKOJI Tiepeiayun (hailioB)—TEXHOJIOTHUS MepeIadn o cetu (ailyioB MPOU3BOIBHOTO
dopmara;IRC (anrn. Internet Relay Chat—-moodepenHblii pa3roBop B CETH, 4ar)
—TEXHOJIOTHSI BEJICHUSI IIEPErOBOPOB B PealbHOM MacIiiTade BpeMEHH, Jaromias BO3SMOKHOCTh
pasroBapuBaTh C APYTUMHU JIFOIBMH 0 CETH B pexxume mpsimoro auanora;|CQ (anr. | seek you
—s1 vy TeOsl, MOYKHO 3aIMCaTh TPEMsI yKa3aHHBIMH OyKBaMU)—TEXHOJIOTHS BEICHUS
IIEPErOBOPOB OJIMH HA OJIMH B CHHXPOHHOM PEXHUME.
9. Mucranunonnoe odyuenue ¢ ucnonb3oBanuem DMOC Ha mnarpopme Moodle.—Texnonorus
MYJIbTHMEMA B PEXKUME Jraiora.— TeXHOJOr sl HEKOHTAKTHOTO WH(GOPMAIIMOHHOTO
B3aUMOJICUCTBUS (BUPTYyalbHbIE KaOWHETHI, TA0OPATOPUH ).

8 MaTtepuajibHO-TeXHUYECKOe oOecrneYyeHUe JUCHMIJIUHbI

YHuBepcurer pacmoaaraetr MaTepPUAIbHO-TEXHUYECKOU 6a3oii,
COOTBETCTBYIOIIEN HOEHCTBYIOIIMM MNPOTUBOMOXAPHBIM IpaBUJIaM U HOpPMaM H
oOecrmeyuBalOIIeld MPOBEAECHUE BCEX BUJAOB JIUCIHUININHAPHOW MOATOTOBKH IO
JTUCIUIIJINHE, MPEJYyCMOTPEHHBIX y4YEOHBIM MJIaHOM. MaTepHalbHO-TEXHUYECKOE


http://www.intuit.ru/
http://www.knigafund.ru/
http://www.wikipedia.ru/
http://www.twirpx.com/
http://rutracker.org/
http://www.librus.ru/
http://www.sbiblo.com/

obecnmeuenne aucununiauabl «llpoexkTupoBaHume THOKUX TMPOU3BOJCTBEHHBIX
MO yJeil» BKJIIOYAE€T MCIOJIb30BaHUE KadeapaidbHbBIX ayIUTOPUN, a TaKke
MYJIbTUMEIMHHBIE aYyJUTOPUU YHUBEPCUTETA.

1. MynbTuMEUiHBIE Ay TUTOPHUH.

2. bubnmorexa.

3. CnpaBouHo-TipaBoBas cucrema Koncynerant Iltoc.

4. DnexkrpoHHast UHHOPMALIMOHHO-00pa3oBaTeNbHAs Cpella YHUBEPCUTETA.

5. JlokanbHas ceTh ¢ BbIX0J10M B MIHTEpHET.

JlabopaTopHass 6a3a oOecmedyeHa COBPEMEHHBIMH YHUBEPCAJIbHBIMU
CTaHKaMH, CTAaHKAMH aBTOMAaTaMH, a TaKXe KOMIIJIEKCOM CTAaHKOB U KOHTPOJBHO-
u3MeputenbHod TexHHUKU ¢ YIIY B TOM uymcie: TokapHBIA 00pabaThIBaOMIHK
neHtp INDEX cepuu ABC; oGpabarsBaromuii neatp MIKRON VCE 600 Pro;
3JEKTPOIPO3HOHHBIN npomuBouyHbid cTanHok AGIE FORM 20.

9 MeToauYecCKHEe PEKOMEHIA UM AJs1 CAMOCTOSITEJbHOUW PadoThI
CTYJI€HTOB

CamocrostenbHass paboTa sBJSETCS OJAHUM M3 BHUJIOB y4yeOHBIX 3aHATHH.
[lenp caMOCTOSATENBbHOW pabOTBl — TMPAKTHUYECKOE YCBOEHHE CTYJACHTaMHu
BOMPOCOB, pAaCCMAaTPHBAEMBIX B MPOIECCE U3YYCHHUS AUCIUTIITHHBI.

AynutopHas caMocTosTelnbHass paboTa MO MUCIHHUNINHE BBIMOJIHIETCS Ha
yu4eOHBIX 3aHATHUSAX MOJ HEMOCPEICTBEHHBIM PYKOBOJCTBOM IpPENOAaBaTENs U IO
€ro 3aJaHuIo.

BHeaynuTtopHas camocTosTenbHas paboTa BBIMOJHAETCS CTYAEHTOM IO
3aJlaHUI0 MpemnogaBaTeisi, HoO 0€3 ero HEmMOCPEACTBEHHOTO y4acTus.

3aaun caMOCTOSITEIBHOM pabOTHI CTY/ICHTA.
pa3BUTHE HABBIKOB CAaMOCTOSTENILHON yueOHO padoThI,

OCBOCHHUE COJIEPIKAHUS JUCIUILITUHBL;

yriayOieHne colep>KaHus U OCO3HAHNE OCHOBHBIX MOHSITUN JUCIUILINHBL,

HCIIOJIb30BaHNE MaTepuasa, COOpaHHOTO U MOJYYEHHOTO B X0JI€ CAMOCTOSITENIbHBIX 3aHATHH AJs
3(PEKTUBHON MOATOTOBKH K 3a4ETy U SK3aMECHY.

Bupl BHEayAUTOPHOW CAaMOCTOSITENIEHON PaOOTHI:

BBITNIOJTHEHHE KYPCOBOT'O IIPOEKTA;

CaMOCTOSITENIbHOE U3yYEHUE OTACIbHBIX TEM TUCHUIUINHBI;
MOJTOTOBKA K JIEKIIMOHHBIM 3aHSATHUSIM;

BBITMIOJTHEHHUE TOMAIIHUX 3a/IaHUui TI0 3aKPETICHUIO TEM;
y4acTue B TEMATHUYECKUX TUCKYCCHUSIX, OJIMMITHAAX.

Jlnss BBIMONHEHHS JIOOOTO BHJAa CaMOCTOSITEIbHOW paboThl HEOOXOOUMO
NPOUTH CIEAYIOIIHE ITAMbI:
oTpesieNieHUe TIeNTh CaMOCTOSITENTLHON paboThI;

KOHKpETH3aIus T03HABATEILHOM 3a/1a4;

CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENIbHOUM padore;

BBIOOD aJIeKBaTHOTO CIIOco0a ACWCTBUS, BEAYIIETO K PEIICHUIO 331a4H;

TUTAHUPOBaHKE PAOOTHI (CAMOCTOATEIHLHON MM C TIOMOIIBIO TIPETIOAaBaTeNsl) HaJl 3aJaHIEM;
OCYIIECTBJIEHUE B IMPOLIECCE BBIIOJHEHUS CaMOCTOATEIbHOW pabOThl  CaMOKOHTPOJIS
(MpOMEXYTOYHOTO U KOHEYHOTO0) PE3YIHTATOB paOOThI U KOPPEKTUPOBKA BHITTOJTHECHUS PaOOTHI,
npe3eHTalust paboThI.

Borpocsl, BBIHOCHMBIE Ha CaMOCTOSITEIBHYIO padoTYy:



1. BansiHMe THIU3UPOBAHHBIX PellleHUI Ha cTaAuiiHOCTh npoekTa. Ucnonb3zoBanne CAIIP
NPH NPOEKTHPOBAHUM YYaCTKOB U LI€X0B, CHCTEM IIPOMBIILICHHbIX POOOTOB H TEXHHUKH.

2. BunsiHMe KOOmepamuM M CHeNUAIH3aluM B OTPAc/JM Ha CTPYKTYpPY NPOHM3BOACTBA U
BCIIOMOTaTe/IbHBIX CJIYK0 NpeanpusATHS.

3. Cxema mpou3BoiacTBa. VneHTHdukanus U agpecoBaHue WHCTPYMEHTOB BHYTPH CHUCTEMBI
I'TIM.

4. MeToab! 0JIOKMPOBaHHWS M 30HHMPOBHAauWs 1HexoB. Onpenenenne pazMepoB 0JI0Ka 11eX0B
10 YKPYIHEHHBIM Nnoka3areaaM. CocTaBiieHue cXeMbl I'eHIJIaHA.

5. CocraBneHue TabJIUIBI TPy30000pOTa, BHIOOP TPAHCIIOPTHBIX T'PY30MOTOKOB, COCTABICHUE
JarpamMMbl TPy30II0TOKOB U Tpacc, BEIOOP CPEICTB U CIIOCOOOB TPAHCIIOPTUPOBKHU.

6. Beibop TexHOIOTHYECKOTO O0OpYAOBaHUS, MPOMBIIUICEHHOTO PoOOTa M BCIOMOTATEIBHBIX
YCTPOMCTB

Bo Bpemsi camocTOAITEIbHOI PadOTHI HA M3Yy4YeHHMEM MATEPUAJIOB IMCIUIINHbBI
«IIpoekTpoBanne THOKHUX TMPOU3BOACTBEHHBIX MOAYJED»  CTYAEHTHI  JIOJIKHBI
N0JIb30BAaThCSl MaTepHaJlaMH MPHUBEJICHHBIMH B pasjesie «Y4eOHO-MeToAHYecKoe U
HH(popManoOHHOe o0ecneyeHHe NUCHUIUIMHBDY JaHHOH padouyed mnporpammbl. [lias
CaMOCTOSITEJIbHOM pPadoThl cTyAeHTOB uMerwTcs 4 aynuropun AB5104, AB5105, AB5106,
AB5107 BMecTHMOCTBIO Ha 18 yeroBek KaKmas.

10 MeToauyeckne peKOMeHAA UM IJIA MpenogaBaTeas
HpH IMOJATOTOBKE OAUCIIUIIJIUHBI «HpoeKTI/IpOBaHl/Ie THOKHX

NPOU3BOACTBCHHDBIX MOIlyJIef/'I>) npenogaBaTean HOJXKHBI MHOJIb30BaThCs
MaTepualaMHi, TOpPUBEIAEHHBIMH B  pas3jnene «Y4eOHO-METOAHWYEeCKOEe U
nHpOpMaMOHHOE O0eCIeYeHn e JUCIIUIIMHBI» TaHHOW paboueil mporpaMMHEI.

Jns npoBeneHus 3aHATHUW 1O JUCUUIIIMHE HCHOJB3YIOTCS CpEeACTBa
o0y4eHHUs:
- yueOHUKH, HHPOpPMALUOHHBIE pecypchl MHTepHETA;
- CIIpaBOYHbIE MaTepHUaJibl U HOPMATUBHO-TEXHUYECKasi JOKYMEHTALl U4,
- METOJIMYECKHE yKa3aHUs JJisl BHIIOJHEHHUS 1abopaTOpPHBIX paboT.

11 Ipunoxkenus

A. CTpykTypa U colepX aHHUE€ AUCHUIINHBI
b. TemaTtuka mabopaTtopHbIX paboT
B. AunoTtanus paboueil mporpaMMbl IUCIHUIIIUHBI
I'. ®oHa OLIEHOYHBIX CPEACTB
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