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1.11lesti ocBOEHUS TUCITUILITHHBI

LeasiMu oCBOEHMS] TUCUMILUIMHBI: SBISACTCS YIIyOJIEHHOE H3YyYeHHsI IMPOSKTUPOBAHHSA
npeanpusTHii HeTenepepadaThIBAIOIIET0 KOMILIEKCA!

- IOJITOTOBKA 33aJJaHU Ha Pa3pabOTKy MPOEKTHBIX PEIICHHIA;

- IPOBE/ICHUE NMATEHTHBIX UCCIIEIOBAHUM C L1€JIbI0 00ecrieueH sl TaTeHTHOM YMCTOThI HOBBIX
IIPOEKTHBIX PELICHU;

- pa3paboTKa pa3IMYHbIX BAPHAHTOB TEXHOJIOIMYECKOIO MPOLIecca, aHaJIu3 ATUX BApUAHTOB,
IIPOrHO3UPOBAHUE MTOCIEICTBUI, HAXOKICHUE KOMIIPOMUCCHBIX PELIECHUN B YCIIOBUAX
MHOTOKPUTEPUAIIBHOCTH HEONIPEAEIIEHHOCTH, IUTAHUPOBAHKUE pealIn3alluy IPOEKTa;

- pa3paboTKa MPOEKTOB TEXHUUECKUX YCIOBUM, CTAHAAPTOB M TEXHUYECKUX OMMCAHUN HOBBIX
MaTepHaJIOB U U3CIIHMN.

3agauM JTMCHMIUVIMHBI: - U3yYCHHE OCHOB IPOCKTHPOBAHUS MPEANPUATHIA U 000pyJOBaHUS
HedTenepepaOaThIBAIONIEH  MPOMBIIUICHHOCTH,  COCTABJICHHIO  IPOEKTAa  TEXHOJIOIMYECKHX
YCTAHOBOK, IIPOEKTHOM TOKyMEHTaluu, NpuMeHeHuto OBM npu npoekTupoBaHuM 000py10BaHUs U
TE€XHOJIOTMYECKHUX YCTaHOBOK.

2.MecTO IUCHUILIMHBI B CTPYKTYpe MarucTepckoil 00pa3oBaresbHOI MPOrpaMMbl

Jucnummna «IIpoexktupoBanue mnpennpusTuii HedTenepepadaThIBAIOIIEr0 KOMIUIEKCa»
OTHOCHUTCS K BAapUaTHBHOW dYacTu mpodeccuoHanbHOro numkia. Jns u3ydeHuss Kypca TpeOyercs
3HAHUE:

obopynoBanusi  HedTenepepabOTKH, COBPEMEHHbIE  METOAbl  aHalu3a HepTH W
HEPTENPOIYKTOB, IPOMBILIICHHAS SKOJIOTHUS, 3alIUTa OKPY>KaloIIel Cpebl.

JlaHHBIN Kypc, IOMHMMO CAaMOCTOATEIBHOTO 3HAYEHUS, ABJIAETCSA NHUCLUUIUIMHOM, YMTAEMOMN
OJIHOBPEMEHHO C KypCaMU CIEAYIOUUX TUCUUIUINH: TEOPUS W TEXHOJIOTHUS XMMHUYECKHX MPOLIECCOB
IPUPOJIHBIX JHEPrOHOCUTENEH U YIVIEPOJHBIX MAaTepUalioB, 3HEprocoeperarne TEXHOJIOTUU
paszieNieHns yriIeBOJOPOJHBIX CUCTEM, COBPEMEHHBIE I'MJIPOTr€HU3AlMOHHbIE MPOIECCHl, MOJy4YEeHUE
aIbTEPHATUBHBIX TOIUIMB U OCTATOYHOTO CHIPHSL.

OcBoenne gucruiuinHbl: «lIpoekTupoBanne mnpeanpusITHl HepTenepepadaThIBAIONIETO
KOMILIEKCa» KaK MpEeIIeCTBYIOUIe HEOOXOAUMO Ui M3Y4EHHUS JUCLUIUIMH:  IPOLECCHI
MaccornepeHoca B CUCTEMax € y4acTueM TBeploi (a3bl, aBTOMAaTU3UPOBAHHbIE CUCTEMBI YIIPaBICHUS
XUMHKO-TEXHOJOTMYECKMMH  IpOIeccaMy, KaTajau3 M KaTajau3aTopbl B HedrenepepalboTke,
COBPEMEHHOE COCTOSIHUE M MEPCIIEKTUBbI Pa3BUTHS MIPOIIECCOB He(TenepepadoTKH.

3. TpeOoBaHus K YPOBHIO OCBOEHHS AU CHUIJINHBI
B rporecce OCBOEHHUS JUCLIUIUTUHBI «IIpoexTnpoBanue MpEANPUITHI
He(drenepepabaTpIBarOIIET0 KOMIUIEKca» MaructpadT mpu ocBoeHun OIl BO, peammsyromeit ®I'OC
3+ BO, ¢opmupyer u AeMOHCTPUPYET CIEAYIOUIUE OOIIEKYIbTYpHbIE, 00IIenpodecCHOHaTbHBIE H
npodeccuoHaIbHbIE KOMIETEHIINH:
- CIIOCOOHOCTh Ha NPAKTUKE MHCIOIB30BaThb YMEHHs W HABBIKM B  OpraHM3aluU
UCCIIEI0BATEIbCKUX U IIPOSKTHBIX padoT, B yrnpasieHuH KouiektiuBoM (OK- 7);
- TOTOBHOCTh K 3alllUTe OOBEKTOB HMHTEIIEKTYaJbHOM COOCTBEHHOCTH M KOMMEpIHATIU3alluN
npaB Ha 00BEKTHI HHTEIUIEKTYalIbHOU coOcTBeHHOCTH (OITK-5);
- CHOCOOHOCTh CTPOUTh M MCHOJb30BaTh MaTeMAaTUYECKHWE MOJIENM JJs ONHCAHUA U
MIPOTHO3UPOBAHUS PA3IUYHBIX SIBJICHU, OCYIIECTBISATh UX KAUECTBEHHBIN M KOJTMYECTBEHHBIN aHANIN3,



CIIOCOOHOCTB MCTIONIB30BATh MAKEeThl MPUKIAAHBIX POTPAMM IIPH BHIOJTHEHUN MPOeKTHHIX padot (ITK-
14);
- CIOCOOHOCTH MPOBOJUTH TEXHOJIOTHUECKUE M TEXHHUYECKHUE PACUEThl MO MPOEKTaM, TEXHUKO-
IKOHOMHUYECKUI U (PyHKIIMOHAILHO-CTOMMOCTHBIH aHamm3 3d¢dektuBHOCTH MpoekTa ([TK-16);
-CII0OCOOHOCTh pa3pabaThiBaTh METOAMYECKHE M HOPMATHUBHBIC JIOKYMEHTBI, TEXHHYECKYIO
JOKYMEHTAIHIO, a TaKXKe MPEAJIOKEHHS U MEPOIPUATHS MO pPEean3aluy pa3pabOTaHHBIX MPOEKTOB M
nporpamm (ITK-17);

B pe3ynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJarOITUICS JOJIKEH:

3HATh:

- FICTIOJIb30BaTh YMEHUS M HAaBBIKH B OPraHU3alliy HUCCIIEAOBATENLCKUX M MPOEKTHBIX padoT, B
yrpasieHuu kojuiektusom (OK- 7);

yMeTh:

- HCIOJb30BaTh MaTEeMAaTWYECKHE MOJENM JUIsl ONUCAHHUSA U MPOrHO3UPOBAHMS Pa3IMUHBIX
SBJICHUH, OCYIIECTBJIATh UX KAYECTBEHHBIH M KOJMUYECTBEHHbIH aHalu3, CIOCOOHOCTh HCIIOJIb30BATh
HaKEeThl IPUKIIAJHBIX IPOrPaMM IPH BBIIOJHEHHU MPOEKTHBIX padot (I1K-14);

- IPOBOJMTH TEXHOJIOTUYECKUE U TEXHUUECKUE PACUETHI 0 MPOEKTaM, TEXHUKO-3KOHOMHUUECKHUI
U (QYHKIIMOHATbHO-CTOMMOCTHBIA aHanmi3 3ddekxruBHOCTH TpoekTa ([TK-16);

-pa3pabaTbeiBaTh METOJUYECKUE U HOPMATUBHbBIE JTOKYMEHTbI, TEXHUUECKYIO JOKYMEHTALUIO, a
TaKKE MPEJIOKECHUSI U MEPOIIPUATHS 110 pealn3allii pa3paOboTaHHbIX PoeKToB U nporpamm (I1K-17);

BJIAJETh!

- 3HAHUSAMM, YMEHUSIMH, HaBbIKAMH K 3alUTe OOBEKTOB MHTEIJIEKTYaJbHOH COOCTBEHHOCTH U
KOMMEPIHAITH3aIHH [TPpaB Ha 00bEKThI HHTEIICKTYanbHOM coocTBeHHOCTH (OITK-5);

4.00beM JUCHMIIJIMHBI U BUABI y4eOHO# padoThl

Tab6aununa 1
Bcero Cemectpsl
Bup yueoHoii padoThl yacos/ 3a4.e]1. 2 3

10010 0390 101010 0390
AyauTopHbIe 3aHATHS (BCEro) 42/1,2 36/1,0 42/1,2 36/1,0
B ToM uucne:
Jlexiyn 14/0,4 12/0,33 14/0,4 12/0,33
[TpakTHyeckue 3aHATHS 28/0,8 24/0,67 28/0,8 24/0,67
CeMuHapsl
JlaGopaTopHbie pabOTHI
CamocTosiTe/ibHasi pa6oTa (Bcero) 102/2,8 108/3 102/2,8 108/3
B Tom uncine:
Kypcosast pabora (mpoexr) 40/1,1 40/1,10 40/1,1 40/1,1
PacuetHo-Tpaduueckue paboTsl
UTPp
Pedepatsr 30/0,83 36/1,00 30/0,83 | 36/1,00
Jloxnaast
IIpe3enTanun
U (unu) Opyeue 6udbl camocmosmenbHoOU
pabomui:
[ToaroroBka K 1a00paTopHBIM paboTam
[ToaroToBka K MPaKTUYECKUM 3aHATHIM 22/0,61 22/0,61 22/0,61 22/0,61




[ToaroToBka K 9K3aMeHy 10/0,28 10/0,28 10/0,28 10/0,28
Bua oryerHocTH IK3 IK3 IK3
Ob6mas 144 144 144 144
TPYA0EMKOCTh 4 4 4
AUCHUILIMHBI
5. Coneprxanue pa3/iesioB AUCHUNITHHBI
5.1. Pa3nenbl AUCHUNITUHBI M BU/IbI 3aHATHH
Buabl yueOHo# padoThbl, BRIKOYAS DopMbI
Pazngen CaMOCTOSITeJILHYI0 Pa00Ty CTYJ1€HTOB TeKy1Iero
Ne JTUCHUTIINHBI g_ U TPYA0EMKOCThb (B Yacax) KOHTPOJIA
n/n 5 ycIeBaeMOCTH
g % Jlexnuu | Ilpaktuka | Kypce Cam (mo neoenax
S| © ype. 5 cemecmpa)
& % pabora | padota ®opma
g MPOMEKYTOYHOM
= aTrecTanuu (no
cemecmpam)
14 28 2 102 OK3
1 Oo6mue CBEICHUS o| 2 1 2 5 VYcrHbIi onpoc
MIPOCKTHPOBAHHUH
HedTenepepabaThIBAIOIITUX
npeanpustiii. OCHOBHbBIE
CBEJICHUS 00
VHKWHHAPUHTE. Kiac-
cubukaus U HCTOPHUS
WHXUHUpUHTA. DOpMBI U
COCTaBHbIE 4acTH
WHXUHUPHUHTOBBIX YCITyT
2 Ilonatne o mpoekre u| 2 | 2 2 2 5 YcTHBIN onpoc
npoektupoBanuu. Cocrtas
MIPOEKTHOMN JIOKYMEH-
Talu. OcHOBHEBIE
UCXOJHBIE  JaHHBIE U
CTaJlud  MPOCKTHPOBAHUS.
[IpoekTHbIE HHCTUTYTHI U
WHXUHUPHUHTOBBIC
KOMITaHUH.
3 Cucrema  aBTOMaTH3WpO- | 2 | 3 2 10 2 30 YcTHBIH ompoc
BaHHOTO MPOCKTHPOBAHUS
HX3. Pazpabotka
TEXHOJOTHYECKOH  YacTu
MPOEKTA HII3 51
MIPOEKTUPOBAHUE OOBHEKTOB
00111€3aBOICKOT0 XO3sH-
ctBa (0O3X). CoctraB O3X
4 Tunsl TPOMBIIIIEHHBIX 2 | 4 2 4 15 YcTHBIN onpoc
3MaHUK (OHOITAXKHBIC U
MHOTO3TaXKHBIC




MIPOMBIIIICHHBIC 31aHUS).
BcmomorarennHbIe 31aHUS
M TIOMEIICHUS XUMHUUECKHX
NPEIIPUATHHI, CKIIAJIbI
MPOMBIIUL.IIPEANPUITU I

NHkeHepHBIE COOPYKEHUS.
Omnopel 1 3cTaKanbl.
TpyOGorpoBoabl. DcTakaabl
u ranepen. Kanansl u
ToHHeNU. byHkepa u
cwiIocel. Metamnueckue
pe3epByapsl U ra3roJibIepsl
I'pagupHu, BoIOHANIOPHBIE
OamrHu

15

YeTHBII onpoc

CrnenuanbHble  BOIPOCHI
MPOEKTHpOBaHUsl  HedTe-
nepepadaThHIBAIOIINX
HNpEANPUATUI

Otorulenue, BEHTWISALMS U
KOH/IMIIUOHUPOBAHHE
BO31yxa. BomocHaOxeHue.
Kananmuzanus. VYcenosus
IPOTHUBOIIOKapHOH
0e30macHOCTH "
B3PBIBOOITIACHOCTH 3/IaHUH

20

YcTHbI onpoc

Cocrasienune TeHIUIaHa
HedTenpepadbaTHIBAIOIINX
NpEANPUATUI
[Ipennpustus c
IIOJIyOTKPBITBIM

3aKpPBITHIM
000pyOBaHUEM,
NPEANPHUATHS CIUIOIIHON U
CMELIaHHOM 3aCTPOUKHU.

12

VYcTHbII onpoc

14 28

102

OK3

5.2. Jlekuuu

Taoaumna 3

Ne HaumenoBanme pa3jaena

n/n JTUCIUIIINHBI

Conep:xanue pasaena

3

OO01me CBeIeHN O

OO61me
HpOMBIII_U'IeHHI)IX

CBCIACHUA

(0]

IIPENNPUATHMN.

MPOCKTUPOBAHNUU

OcHoBHas  3agada




MIPOEKTUPOBAHUH
MIPOMBIIIIJICHHBIX MPEATMPUSATHH.
OcHoBHbI€ cBesieHUs 00
WHXUHUPUHTE.

Opranu3zanus NpoeKTUPOBAHUS
HedTenepepadbaThIBAIONINX
NPEINPUATHI U
TEXHOJOTHYECKHX YCTAHOBOK

npoektupoBanus. Ctaauu npoekTupoBanus. OnpeneneHue

nHxuHupuHra.  Kparkue  cBeleHus 10 HCTOpHH
WH)XXUHUPUHIA.  OJEMEHThl  LEHTPAJIU30BaHHOTO U
"pbiHOYHOTO"  mpoekTupoBaHus.  Dopmbl  OkazaHuUsA
WH)XUHUPUHIOBBIX  ycuyr  Knaccudukaumm — gopm
HHXEHEPHOU JIESITEIIBHOCTH. CocraBHble qacTu

uHxuHUpuHTa. HedTsaHble BepTHKaIbHO-UHTEIPUPOBAHHBIE
KOMITaHUH.

ITonsTHE O IPOEKTE U

Omnpenenenue npoekta OCHOBHBIE 3JIEMEHTHI TPOEKTa

npoektupoBanuu. Coctan NuBecTUIMOHHBIN MPOEKT. CocraBHbIe qyacTu
MIPOEKTHOM TOKYMEHTALIUH. npoektupoBanusi. CocTaB MPOCKTHOM TOKYMEHTALIUH.
OCHOBHBIE UCXOIHBIE TAHHBIE U HCXOIIHEUIV AOKyMeHTanust — JUIsi  MPOCKTUPOBAHUS
CTa/MM TIPOSKTHPOBAHHS. ABTOPCKHIT Ha{30p 3a CTPOUTENIBLCTBOM HPCAIPHATHI,
TTpOCKTHbIC HHCTHTYTH 1 3MaHUH U COOpy}KeHI/I6I/I [lepeuenr poccuiickux
OpraHM3aliiii ¥  3apyOeKHBIX  HMHXUHUPHUHIOBBIX
WHXWHHUPHUHI'OBBIC KOMIIAHUH. KOMITIaHUH, BEIYLIUX MPOEKTUPOBAHUE
He(renepepabaThBAIONINX W HE(PTEXUMHUYCCKHX
3aBOJOB. Bribop pa3paboTdrka TpoeKkTa, TEHIEpHas
MpoIeaAypa.
Cucrema aBTomarusupoBaHHoro | [I[pumenenne OBM s aBTomMaru3amuu — Iporecca
MIPOCKTUPOBAHUS HII3. | mpoekTupoBaHusi. OcHoOBHBIE MPEUMYIIECTBA
Pa3paboTka  TEXHOJIOTMYECKOH | aBTOMATU3AlUU MPOEKTUPOBAHHUS. Pazpabotka
4acTu [IpOEKTa HII3 U | TEXHOJOTMYECKOM  YacTM  MPOEKTa U OOBEKTOB
MIPOCKTUPOBAHUE 00BEKTOB | 00IIE3aBOICKOTO X0351CTBA (03X). CocraB
00111€3aBOICKOTO xo3siicTBa | obmie3aBojackoro xossiiictBa HIT3. OOmme cBeneHus o
(O3X). Cocras 03X CKJIAJICKOM, PEMOHTHOM, TPAHCIIOPTHOM  XO34iCTBax
He(pTEeXUMHUUECKOTO 3aBOJA. IIpoekTupoBanne

00I11€3aBO/ICKMX OUHCTHBIX COOPYKEHUH.
®daxkenpHOE X0351cTBO. CoCcTaB (haKeIbHOTO XO3SICTBA.

TuIIbI TPOMBIIUIEHHBIX 31aHUN
(OTHOATAKHBIE U MHOTOATAXKHBIE
MIPOMBIIIIJICHHBIE 3aHU).
BcmomorarensHBIC 31aHUS U
MOMEIIEHUS XUMHYECKUX
NPEINPUATHHI, CKIIA b
MIPOMBIIUIEHHBIX IPEATIPUATUN

Tunsl 3JTaHUMN 1A HII3. AJIMUHHCTPATUBHO-
oOmecTBeHHBIH MEHTP. CTPOUTENHCTBO MHOTO3TAXKHBIX
3MaHUM Uil pa3MEIIEHUsS] TEXHOJOTMYECKHX YCTaHOBOK.
VYcranoBka 000pyZoBaHUS Ha OTKPBITHIX IUIOMIAJIKaX.
BcnomorarennHbie 3JaHUS H ITOMEIICHUS
XuMuYeckux npennpuatuid. Ckiaabl  TPOMBIIUIEHHBIX
MpEANPUATHI

WNHxeHepHbIE COOPYKEHUS.
Ornopsl U CTaKaIbI.
TpybonpoBoabl. DcTakaabl U
rajeper. KaHayibl 1 TOHHEIH.
byHkepa 1 cunocsL.
Merannuueckue pe3epByapsl U
rasroJyibziepsl ['paagupHu,
BOJIOHATIOPHBIE OANTHA

WHXeHepHble CETH, TEXHOJOTHYeCKHue TpyOOmpoBOIbI,
TPAHCIIOPTHBIE CHUCTEMBl. Pe3epByapHble MNapKu CbIPbS,
rOTOBOM NPOAYKIIHMH, COOPYKEHHS IO NPUEMY CBIpbS H
oTrpy3ke HedTenpoaykToB. HazHaueHne scTakas, rajiepeu,
KaHaJIOB M TOHHEJEW, OyHKepOB, CHJIOCOB, T'PaJUpeH U
BOJIOHAIIOPHBIX OallleH.

CrneunanbHbie BOIIPOCHI
MpOEeKTUpOBaHUsl  HedTenepepa-
0aThIBAIOIINX MPEANPUATUHN.
[IpoekTupoBanue CHCTEM
3EKTPO-TEILI0- cHaOXeHHUSI.
OromieHne,  BEHTWIANUAS U
KOHJIMIIMOHUPOBAHUE  BO3]yXa.

[IpoexTupoBanue CUCTEM 3JEKTPO-TEIIO-1
BOJIOCHAOKEHUSI HEPTEXUMUYECKOTO 3aBoaa. CHCTEMBI
TEIUIO- U TOIUIMBOCHAOXKEHNE HEe(PTEXMMHUYECKOrO 3aBOja.
CuabxxeHnue HedTenepepadaTHIBAIONIECTO 3aBOJa MapoOM H
ropsiuel BOAOW, CXATbIM BO3AYXOM, HHEPTHBIM Ta30M,
KHCJIOPOJIOM M BOJOPOJAOM. TpeboBaHUS K KadecTBY
ucnonb3yemoir Boasl Ha HIT3. Cuctemsl BomocHaOXeHUS.




Bonocua0Oxenue. Kanamuszanus. CoctaB u

TPUHIIAT
BogocHaOxeHuss. OCHOBHOE 000pyI0BaHKE BOJOOIOKOB.

paboTsl

cucteM  0OOpPOTHOTO

CocraBnenue redmiana | ['eHepaibHBIN TutaH HedTenepepadbaThIBAIONIETO 3aBOJA.
HedTenepepadbaThIBAIOIINX OcHOBHBIE HOpPMAaTUBHBIE JIOKYMEHTBl. 3OHHPOBAHUE
HMpEATPUITHI TEHEPAJIIBHOIO IUIaHA. ['Opu30HTaNbHAs M BEPTUKAJIbHAS

[IpenmnpusTus ¢ NOTYyOTKPHITHIM | TiaHupoBka. [lmomaawr 3actpoiiku. Kpurepun BbiGOpa
U 3aKpBITBIM 00OpymOBaHHEM, | Tuomaaku st crpoutenscTsa HII3. CanurapHo-3amuTHas

OpEeNnpusATHs  CIUIOIIHOM W | 30HA.
CMEUIaHHOM 3aCTPOUKHU.

5.3. JlabopaTopHbIi NPAKTUKYM — OTCYTCTBYET

5.4. lIpakTuyeckue 3aHATHS (CEMUHAPDI)

Taoauna 4
o S IIpakTrka
Ne Paznen § 5 £
n/n JTUCHUIIINHBI 5 x g
o = 3
1 2 3 4 5
1 Pa3paboTka TeXHOJIOTHYECKOM CXEMBI 2 2 8
nepepaboTKu HePTH MO TOTUTMBHO —
HEe(PTEXUMUYECKOMY BapHaHTY
2 [TpoexTrpoBaHrEe 0OBEKTOB OOIIE3aBOICKOTO 2 3 4
XO0341CTBa.
3 [IpoexTupoBanue dakenpHOro xo3siicrea HIT3. 2 4 2
4 [TpoexkTrpoBaHHE CUCTEM DIEKTPO-TEILIO-H 2 5 2
BostocHaOxeHus: HII3
5 [TpoexTupoBanue 00111€3aBOACKIUX OUUCTHBIX 2 6 2
COOPYKEHHI
6 [IpoexTupoBaHue CKIAICKOTO, PEMOHTHOTO U 2 7 2
TpaHcnopTHoro xo3saiicrsa HII3
7 ABTOMAaTH3a1Ms TEXHOJIOTHYECKUX MPOLECCOB 2 8 2
8 Cocrasnenue resepanbHoro iana HIT3 2 9-10 2
9 [TporpamMHoOe oOecnieueHne, IpUMEHsIEMOE MTPH 2 11-12 2
npoektupoBanue HII3
10 | PacuetHbIe mpoOTpaMMBbI, HCTIOIB3yEeMBbIC TIPH 2 13-14 2
POCKTHPOBAHNE TEXHOJIOTHIECKON YaCTH
IpOeKTa
28




Oopa3oBaTe/ibHbIE TEXHOJIOTUH

JUist MOCTHXKEHHS TUTAHUPYEMbIX pe3ynbTaToB oOyueHuss B aucuuiummbe «lIpoextupoBanue
npeanpusTHii HerenepepadbaThIBAIOMIETO KOMILIEKCa» MCHOIB3YIOTCS Pa3InyHbe 00pa3oBaTeIbHbIC
TEXHOJIOTUH:

1. Uugpopmayuonno-passusarowue mexunono2uu, HanpapieHHble Ha (OPMUPOBAHHE CHCTEMBbI
3HAaHUU, 3aIIOMUHAHKE U CBOOOIHOE ONIEPUPOBAHHIE UMHU.

Hcnonb3yeTrcst caMOCTOSITENbHOE U3YYEHHE JTUTePaTyphl, IPUMEHEHHE HOBBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI JUIsi CaMOCTOSITENIbHOTO IMOMOJHEHHs] 3HAHUN, BKJIIOYAsl UCIOJIb30BAaHUE TEXHUUYECKUX U
AIIEKTPOHHBIX CPEICTB MH(OPMAITHH.

2. [eamenvHocmHble — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOLOo2UU,  HAIpaBICHHBIE  Ha
dbopMUpOBaHHE CHUCTEMBI TMPOPECCHOHANBHBIX  NPAKTHUYECKUX yMEHHW TpPU  [POBEICHUU
HKCIIEPUMEHTAJIbHBIX MCCIEN0BAaHUN, OOECIEUMBAIOLIMX BO3MOXXHOCTh KAYE€CTBEHHO BBIIIOJIHATH
pohecCHOHANBHYIO 1eATEIbHOCTb.

Hcnonp3yercs aHanu3, CpaBHEHHE METOAOB IMPOBENEHUS (DU3MKO-XUMUYECKHX HCCIIEIOBaHUM,
BBHIOOp MeTO/la, B 3aBUCUMOCTH OT OOBEKTa HCCIEAOBAHHS B KOHKPETHOM MPOU3BOJCTBEHHOU
CUTYaIlMU U €T0 MpaKTU4ecKas peaan3arus.

3. Pazsusarowue  npoOIeMHO-OPUEHMUPOBAHHbIE — MEXHOAo2Uu,  HalpaBJICHHbIE  Ha
(dopMUpOBaHHE U pa3BUTUE NPOOJIEMHOTO MBILIUIEHUS, MBICIUTEIBHON aKTUBHOCTH, CIIOCOOHOCTH
BUICTh U POPMYIUPOBATH MPOOIIEMBI, BRIOMPATH CIIOCOOBI M CPEACTBA AJISl MX PEUICHUS.

Hcnonp3ytorcsi  BHIBI  NPOOJEMHOTO  OOYyYEHHS:  OCBEIIEHHE  OCHOBHBIX  IpoOieM
MPOMBINIICHHOTO  MPOU3BOJCTBA  KAaTaJU3aTOPOB UX  HCCIEAOBaHUS, y4eOHBbIE JUCKYCCHH,
KOJUIEKTUBHAS. MBICIHUTENbHAS JIEATEIbHOCTh B TPYIINax IMPH BHIIOJHEHUH MPAKTHUECKUX U
MOMCKOBBIX J1ab0opaTOpHBIX padoT. Ilpu ATOM HCMONB3yIOTCS TEepBbIE TPH YPOBHS (U3 UYETHIPEX)
CJIO)KHOCTH U CaMOCTOSATEIbHOCTH: MPOOJIEMHOE M3JI0KEHHE Y4eOHOro MaTepualla MperoiaBaTeliem;
CO3/IaHME TIperno/iaBaTeieM MPOOIEMHBIX CUTYallMid, a o0ydyaeMble BMECTE C HUM BKIIIOYAIOTCS B MX
paspelleHre; npenoaaBaTelb JUIIb CO3/1aeT IPOOJIEMHYIO CUTYAIlUIO, a pa3pemarT e€ o0yyaeMble B
X0JI€ CAMOCTOSITEIIbHOU e TENIbHOCTH.

4. Jluunocmmuo-opuenmupogantvle mexHoio2uu 0oy4uenus, 00ecIieuuBarole B X0Ae yueOHOro
mpolecca Y4eT pa3iMuHbIX CHOCOOHOCTEH 0O0y4aeMmblX, CO3/IaHUE HEOOXOJUMBIX YCIOBUH JUIs
Pa3BUTHS UX UHAUBHUIYAIBHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B y4eOHOM Tpoliecce.
JIMYHOCTHO-OpUEHTHPOBAHHBIE TEXHOIOTUN OOYUYEHUS PEeaTn3yloTCs B pe3yabTaTe WHIUBUIYaTbLHOTO
oOlIeHus] TperoaaBarelss U CTyAeHTa MpU MOATOTOBKE K MPAKTHYECKHMM paboTaM, MOJITOTOBKE
WHAUBUAYAIbHBIX OTUYETOB MO MPAKTUYECKUM PabOTaM.

Jlia ueneHamnpaBieHHOTo M 3P(GEeKTUBHOIO (GOPMHUPOBAHUS 3aINTAHUPOBAHHBIX KOMIIETEHIUH y
0o0ydJaronuxcsi, BEIOpaHbl CIEAYIONTHE cOYeTaHusi (OpM OpraHU3AIMK Y4eOHOTrO Mpollecca U METOJ0B
AKTHBHU3AINH 00Pa30BaTEIHLHON NEITEIbHOCTH:

6.CamocrosiTeqibHasi pa0doTa CTYICHTOB 10 JUCLHHUIINHE
Y4eOHO-MeToInYecKoe 00ecTIeYeHne CaMOCTOSATENIbHOM paboThl MarucTpaHToB. OlleHOUHBIE CPECTBA

IJid TCKYHICI'O0 KOHTPOJIA YCHIEBACMOCTH, HpOMC)KyTO‘-IHOI\/'I arreCTalluu 110 HUTOraM OCBOCHUSA
JUCIHMITIIMHBI.



6.1 Texymas camocrositesbHasi padora (CPC)

Texymas camocTtodrenpHas pabora 1o gucuuiuinHe «lIpoexkTupoBaHue npeanpUATHIA
HedTenepepabaTHIBAIOIIETO KOMIUIEKCA», HalpaBleHHas Ha YyrIIyOJeHWEe M 3aKpeIuieHHe 3HaHUN
MarucTpaHTOB, HA Pa3BUTHE NPAKTUUYECKUX YMEHUN, BKIIIOUACT B ce0sl CIIEIYIONINE BUBI Pa0OT:

® U3yuYeHHE TEM, BEBIHECEHHBIX HAa CAMOCTOSTEIbHYIO IPOPAOOTKY;

®  BBINOJIHEHUE JOMAIIHUX WHAUBUYAJIbHBIX 3aaHUM;

® [OJrOTOBKA K IPAKTUYECKUM paboTaM, IOArOTOBKA K 3alUTE IPAKTUYECKUX padoT;

® [IOATOTOBKA K 3K3aMEHY

6.2. TBopueckasi npo0./IeMHO-OPHMEHTHPOBAHHAS caMocTosiTeabHass padora (TCP)

TBopueckass MpoOJIeMHO-OPUEHTUPOBAHHAsL ~CaMOCTOsITeNbHAas padoTa 1O  JUCLUIUIMHE
«[IpoextupoBanue mnpeanpuaTHil HedTenepepadaThIBaIOIEr0 KOMIUIEKCa», HalpaBlieHHass Ha
pa3BUTHE WHTEIUICKTYAJIbHBIX YMEHHH, OOIIEKYIbTYPHBIX W MTPOPECCHOHATBHBIX KOMIICTEHIIHA,
pa3BUTHE TBOPYECKOTO MBIIUICHHUS Y CTYAEHTOB, BKJIIOYAET B Ce0s CIEAYIOMIHE BUABI pabOT IO
OCHOBHBIM IIpo0JieMaM Kypca:

® [IOMCK, aHAJIN3, CTPYKTYpUpOBaHUE UHPOPMALIUY;

e BBINOJIHEHUE PacYETHBIX paboT, 00paboTKa U aHAJIN3 aHHBIX;

® yYyacTHe B HAYYHO-TIPAKTHUYECKUX KOH(PEPEHIUSAX MO MPOSKTUPOBAHHUIO;
® aHaJM3 HAy4YHBIX MYOJIMKALMH 110 ONPEIETICHHOM MPEIo1aBaTeleM TEME.

6.3. Conep:kanue caMoOCTOSITEIbHOI PaGoThl MATUCTPAHTOB MO TUCIHHUILINHE

1. Ilepeuens nayunvix npobnem u HanpasieHull HayYHblX UCCAO008AHUL

Ne i/t Tema
1 AHann3 COBpEMEHHBIX METOJOB MMPOCKTHUPOBAHUS
2 O3HaKOMJICHHE C TPHHIMAIIOM pa0OThl COBPEMEHHOTO IPOTPaAMMHOTO

obecrieueHus 1Mo MPOEKTUPOBAHUIO HedTernepepadbaThIBaIOIIETO 3aBOIa

3 W3ydyeHne pacyeTHBIX MPOrpaMM, HCIOJIb3YEMBIX IIPH MPOEKTHUPOBAHUE
TEXHOJIOTUYECKOM yacTu HerenepepadaTbIBaroIIero 3aBojia

2. Temwl, gblHOCUMbIE HA CAMOCMOAMENbHYIO NPOPADOMKY

Noemm/m | Tema Yacer

1 ®daxTophl, BIAUSAIOLIME Ha BbIOOp MomHOCTH 3aBoja. [Ipenmymiecta 5
xomOunupoBanusa HII3 ¢ neprexumuueckumu 3aBogamu. Opranuszanus
IIPOEKTHPOBAHHUS HedTenepepabaThIBAIOLIETO 3aBoja "
TEXHOJOTMYECKMX  YCTAaHOBOK. McxonmHas — JOKyMEHTauus Ul
NPOEKTHPOBaHUS HedTenepepadaThIBAIOIIEr0 3aBO/IA.

2 OntumanbHas  cXeMa  ad’pallMd  TPOMBIIUICHHBIX  TUTOMIAOK. 5
CucTeMaTU3UPOBaHHAS TPACCUPOBKA JTFOJACKUX U TPY30BBIX ITOTOKOB.
[lenTpanu3zoBaHHOE pa3MelIeHHE OOBEKTOB KYJIbTYPHO-OBITOBOTO
o0CTyKUBaHUSI.

3 PesepByapHble mapku CbIpbsi, TOTOBOW NPOAYKLHH, COOPYXEHHUS IO )




IIPUEMY CBIPbsI U OTIPYy3Ke HE(PTEIPOLYKTOB.

4 Pasmerienne  QaxenpHBIX  YCTaHOBOK  HedTernepepadbaThiBaIOLIETO 6
3aBoaa. HopmaTuBHas 1oKyMeHTanus.

5 CuabGxxenue HedTenepepadaThIBAIOIIET0 3aBOJIa MApOM U TOPSYCH 6
BOJIOW, CKAaThIM BO3JyXOM, HMHEPTHBIM Ta30M, KHCJIOPOJOM H
BOJIOpOJIoM. TpeOoBaHUsI K Ka4eCTBY HMCIOIb3yeMoil Bolbl. OCHOBHOE
00opy1oBaHrEe BO0OJIOKOB.

6 O0111€3aBOJICKHE OUUCTHBIE COOPYKEHUS 6

7 OOmue cBegeHUss O CKIAACKOM, PEMOHTHOM, TpPAHCIOPTHOM 6
XO034HCTBaxX HedTenepepadaTHIBAIONIETO 3aBOIA.

8 Ucrtopus pazsutus CAIIP. OcHOBHbBIE MPEUMYIIIECTBA aBTOMATU3AlUU 6
npoektupoBanus. OcHoBHble TpeOoBanus k CAIIP. Pacmmpenue
00JacTu MPUMEHEHUS

9 Texauueckoe obOecreuenne ACYTII HedTenmepepabaThIBaOmEro 6
3aBojia.

10 OcHoBHblE TOJOXKEHUs (enepanbHOro 3akoHa «O NPOMBIIUIEHHOM 6
0€30IaCHOCTH OIACHBIX IMPOU3BOJACTBEHHBIX OOBEKTOBY.

11 [IpoekTupoBaHue aIMUHUCTPATHBHBIX U OBITOBBIX 31aHHI. 6

12 OCHOBHBIC HOPMATHUBHBIC JOKYMEHTHI JIJISi COCTABJICHUS] TEHEPATbHOTO 7

I1aHa HeTenepepadaThBAIONIETro 3aB0/1a. 30HUPOBAHHUE TEHEPATEHOTO
IUTaHA.

13 [IporpamMHOe o0OecriedeHne, TPUMEHSEMOe MPU TMPOCKTUPOBAHHE 16
HedrenepepabarbiBatoniero 3aBona. CAIIP, mocTpoeHHble Ha OCHOBE
cooctBeHHO  Tpaduueckoro  smpa.  CAIIP,  ucmomb3yromme
oOIen3BecTHBIE Tpaduyeckue penaktopbl. Crenuanu3upoBaHHBIC
Cpe/CTBa MPOESKTUPOBAHHUS H JIP.

14 PacueTHble mporpammel, HMCHOJB3yeMbIE B TEXHOJOTMYECKOM YacTH 16
rmpoekTta. Crienuaiu3upoBaHHbIE TPOrPaMMBbI pacyeTa.
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6.4 KonTpoub camMocTosiTe1bHON PadoThI

OneHka pe3yJabTaTOB CAMOCTOSITEIBHOM pabOThl OpraHu3yercs Kak €IUHCTBO JBYX (opM:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IIPENOAABATES.

CaMOKOHTpOJ'II) 3aBHUCUT OT OINPCACIICHHBIX KAYC€CTB JIMYHOCTHU, OTBCTCTBCHHOCTH 3a PE3YyJIbTAThI
CBOEro 00Yy4eHMsI, 3aMHTEPECOBAHHOCTU B IMOJIOKUTEIHLHOW OLIEHKE CBOETO TpyZAa, MaTepUalbHBIX U
MOpaJIbHBIX CTHUMYJIOB, OT TOI'O HACKOJIBKO O6y‘IaeMBII\/'I MOTUBHPOBAH B AJOCTHXXCHHUHN HAWTYyUIIUX
pe3yibTaToB. 3ajada IpernojaBaTells COCTOMT B TOM, YTOOBI CO3JaTh YCIOBMS JUIS BBIIIOJIHEHUS
CaMOCTOSITENIbHOW ~ paboTel  (ydeOHO-MeToAuueckoe oOecreyeHue), MpaBHIBHO HCIOJIb30BATh
pa3IM4YHbIe CTHUMYJbl Ui peald3alud 3ToW paboThl (peWTHHroOBas CHCTEMa), MOBBIMIATH €&
3HaYMMOCTb, M TPAMOTHO OCYILECTBJIATH KOHTPOJIb CAMOCTOSTEIILHOM JeATeIbHOCTH CTyAeHTa ((hOH[
OILICHOYHBIX CPEJICTB).



6.5 YueOHO-MeTOAUYECKOE 0DecTiedeHre CAMOCTOSITeILHOI padoThl MATHCTPAHTOB

Jl1s opranu3anuy caMOCTOSTEIbHON pab0Thl MarCTPaHTOB (BBINOIHEHHS] UHIUBUIYAIbHBIX
JIOMAIIIHUX 3aJIJaHHii; CAMOCTOSATENILHOM POPAOOTKU TEOPETUIECKOTO MaTepralia, MOATOTOBKH 110
JEKIIMOHHOMY MaTepHaily; MOATOTOBKH K MPAKTUYECKUM 3aHATUSAM, KOJJIOKBUYMAaM )
npernojiaBaTessiMu Kadeapsl peiararoTcs cleayomue yueOHo-MeToIn4ecKre NocoOus 1 yKa3zaHus,
IPUBE/CHHbIE B IIyHKTE 8.

6.6. KoHTpOJIbHBIE BONPOCHI /IJIsl POBEEHUS TEKYIIEro KOHTPOJISI M MPOMEXKYTOYHOM
aTTecTAUMHU 10 UTOraM OCBOEHHS M CHHUILTIUHbBI
1.Bompocsl k arTectanuu
2. KomnokBryMbl IO HAUUTAHHOMY KYPCY JIEKIIH.
3. KoniokBHyMBI IO CAMOCTOSITENIBHO U3y4aeMOMY KYpPCY JIEKLIMH.
4.Bonpochl K 5K3aMEHY.
5.Tems! pedeparos.

7. ®OHIBI OLIEHOYHBIX CPECTB

7.1. MacnopT (poHAa OLIEHOYHBIX CPeaCcTB AUCHUILIUHBI «[IpoekTHpOBaHUe NpeANPUATHI
He(TenepepadaThIBaIOLIET0 KOMILIEKCA

K .
No Koutponupyemslie pa3aessl (TEMBbI) OR ROHIPOITHPYeMOH HaunmenoBanue
KOMIIETEHINH (WM ee
n/m JUCITUTLIAHBI OLIEHOYHOT'O CPEJCTBA
YaCTH)

1 | Pa3paboTka TEXHOJOTHYECKON CXEMBI Bonpocs uis ycTHOTO
nepepaboTKU HEPTH MO TOMIIMBHO — OK-7,0IIK-5 orpoca
He()TEXUMHUECKOMY BapUAHTY

2 |10

POEKTHPOBAHHUE O6”b€VKTOB OK-7.0I1K-5 O6cy>1<z[eHI/£e
00I11€3aBOICKOr0 X03SCTBA. COOOIIEHN

3 |10 i

POEKTHpOBaHUE (PaKeTHHOTO X035iCTBa [1K-14.TTK-16,[K-17 060y>1<L[eHHve
HIT3. cooOIeHni

4 |II - -

POEKTHPOBAHUE CHCTEM DIIEKTPO-TEILIO-U [TK-14.TTK-16,[TK-17 Bmit-ompoc
BoxocHa0xeuus HIT3
IT

5 POEKTHPOBAHHUE O6mi§3&BOI{CKHX [TK-14.TTK-16,[K-17 O6cy>1<neHI/£e
OYHCTHBIX COOPYKEHUHN COOO0IIeHUH

6 | [IpoexTupoBanue cxna;vlcxoro, PEMOHTHOTO [1K-14.1TK-16,[K-17 Buit-ompoc
U TpaHcnopTHoro xo3siicrea HII3

7 | A 06

BTOMATH3AIUS TEXHOIOTUIECKUX [1K-14.1TK-16,[K-17 cyxcz[eHPie
MIPOIIECCOB COOO0IIeHUH
8 | CocraBnenune renepanpHOTo miana HIT3 [1K-14,ITK-16,[TK-17 Bau-ompoc
9 |II
porpaMMHOe o0ecrieueHne, MpUMEHsIEMOe [TK-14.TTK-16,[K-17 O6CY>KI[CHI/£C
npu npoextupoBanue HII3 coo01eHn i
10 | Pac
YEeTHBIC MPOTPAMMBI, chonwaMme pH OGeysnene
MPOEKTUPOBAHNE TEXHOJOTHUYECKON YacTH IK-14,11K-16,ITK-17 .
coo0IIeHn i
MPOEKTa




7.1 Bonpocsl Kk | arTecTanmnu

1.00mue cBeneHuss 0 NPOEKTUPOBAHMM NPOMBINUIEHHBIX MNpeanpustuil. OCHOBHas 3aaaya
npoekTupoBaHus. Craguu npoektupoBanus. OmnpexneneHue WHXUHUpHUHTA. KpaTkue cBeneHus o
VCTOPUU WHKUHUPHUHTA. DJIEMEHTHl LIEHTPAIU30BAaHHOIO U "pbIHOYHOIrO" mpoekTupoBaHus. ®opmsl
OKa3aHMsI MHXKMHUPUHIOBBIX yciyr Knaccugukanuu ¢popMm nHx’eHepHOH aesrenbHocTH. CocTaBHbIE
4acTH MHXUHUPHUHTA. HedTsHbIe BepTHKAIbHO-UHTETPUPOBAHHBIE KOMITAHHH.

2. Ompenenenne npoekta OCHOBHBIE 3JE€MEHTBl MpOeKTa. VIHBECTHLIMOHHBIM MPOEKT.
CocraBHble yacTH NpoeKTUpoBaHUsA. CocTaB MPOEKTHOM JOKyMEHTaluu. TeXHHYECKOe 3aJaHue Ha
npoekTHpoBaHue. MicxoaHas JOKyMEHTALMs Ul IPOSKTHPOBAHUS.

3. ABTOPCKHMI HaA30p 3a CTPOUTEIBCTBOM MPEANPHUITUHN, 31aHUI U coopykeHnid OcHOBHas
3a7iaua npoektupoBanus. Ctaauy NpOeKTUPOBAHUS.

4. TlepedeHb POCCHICKUX OpPraHU3aIMi U 3apyOeKHBIX HHXKUHUPHUHTOBBIX KOMITAHUHN, BEIYILIUX
IPOEKTHpPOBaHUE HedTenepepadaThIBAOIIUX M HE(PTEXMMUYECKUX 3aBOJOB. Bribop paspaborurka
MPOeKTa, TEHACPHAS MPOIeaypa.

S5.IIpumenenne OBM s aBTOMaTM3anMM  Ipolecca NpoeKTHpoBaHUs. OCHOBHBIE
[IPEUMYIIIECTBA aBTOMATU3AL[N IPOEKTUPOBAHUS.

6.PazpaboTka TEXHOJIOTMYECKOM YacTH MHpoeKTa U OOBEKTOB OOIIE3aBOJCKOrO XO3siiicTBa
(O3X). OcHoBHOE 000PYIOBaHHE U TIPOIECCH HEPTEXUMUICCKOTO MPEATIPUSITHS.

7.0Opranuzauus npoexkrupoBanus HII3 u TexHonmornueckux yctaHoBOK. DakTOpbl, BIUSIOIINE
Ha BbIOOp miom@aaku noj crpoutenbctBo HII3. Mcexonnas gokymeHTanust A NPOEKTHPOBAHMSL.
OcHoBHble npuHIMINbI poexktupoBanust HII3 (TexHomoruueckas yacts)

8.000cHOBaHME BBIOOpPA CTPOUTEIIBCTBA HOBOTO WJIM paciimpeHus aedctByromero HII3.
dakTopbl, BIMAIOLIME Ha BbIOOp MolrHOCTH 3aBoja. llpemmymectBa komOunupoBanus HII3 c
He(pTEXUMUYECKUMU 3aBOJAMH.

9.CocraB obmie3aBojckoro xossiicrBa HII3. OOmme cBeneHHs O CKIIAJCKOM, PEMOHTHOM,
TPAHCIOPTHOM XO3sICTBaX HePTeXMMHUYECKOTro 3aBoja. [IpoexkTupoBanmue 00IIe3aBOACKIX OYHCTHBIX
COOPYKEHHUM.

10.ITpoexTnpoBanre 00BeKTOB 0OImIe3aBoackoro xo3siictea (0O3X). CocraB 0011€3aBOICKOTO
xo3siictBa HIT3. MHkeHepHble ceTH, TEXHOJIOTHYECKUE TPYOOIIPOBOIbl, TPAHCIIOPTHBIE CHCTEMBI.

11.®akenvHoe xo03siicTBO. CocTaB (hakenpbHOro xo3siicTBa. IlpuHuunm paboThl (hakenbHOU
ycraHoBkHM. Kraccudukamus (QaxenpHbIX ycTaHOBOK. Pa3menieHne (akenpHBIX — YCTAaHOBOK.
HopmaruHas qokymeHTamnus.

12. PesepByapHble TapKHU CbIPbs, TOTOBOW MNPOAYKIHMH, COOPYXEHHMS O MHpPUEMY ChIpbS U
OTTpy3Ke HE(PTENPOYKTOB.

13. Tennocuabxenune HIT3.

14. TonnuBocHabxxenue HII3. CuaGxenune HII3 mapom u ropsiueit Bonmoil. CuabOwxenue HII3
CKAaTbIM BO3/1yXOM, HHEPTHBIM I'a30M, KMCIOPOIOM U BOJOPOJIOM.

15. Bogocuabxxenne HII3, kaHanu3anus U OYMCTKA CTOYHBIX BOJI.

16. Bonocnatbxenune HII3. O0mue cBenenus. TpeGoBaHus K KayecTBY HCIOJIb3yeMOW BOJBI.
Cucremsl BogocHadxenust HIT3.

17. CocraB 1 npuHIHUI pabOTHI CUCTEM 0OOPOTHOTO BogOCHAaOkeHus1. OCHOBHOE 000pYAOBaHUE
BOJOOIOKOB.

18. Kananuzauus u crounsix Bog HII3. JlokanpHas o4yrcTka MPONU3BOJCTBEHHBIX 3arpsi3HEHHBIX

cTokoB. O0111€3aBOJICKHE OUNCTHBIE COOPYKEHHUS.

19. Cknanckoe xo3siicrso HIT3.

20. PemonTHOE X03s1ticTBO HII3.

21.TpancnoptHoe xo3siictBo HIT3.

22. DnexrpocHabxenue HIT3.

23. ABTOMaTru3alusl TEXHOJIOrMYecKux mporeccoB. 3anaun u ypoau ACYTII. Beibop cucrem

ACVYTIIL. ACYTII npenmpusitusa. Hasnauenme u menp cozmanmst ACYTIL.  ®Dynkmnww,

TEeXHUYecKoe obecnieueHue U HaiexHOCTh pyHkimonupoanus ACYTIL



7.2 Bonpocsl k |1 arTecTanun

1.Tuner 3manuit gns HII3. AjMuHHCTpaTMBHO-OOMIECTBEHHBIH 1EHTp. CTPOUTEIHCTBO
MHOTO3TXHBIX 3/ITaHUH AJIs1 pa3MEIICHUs TEXHOJOTHYECKUX YCTAaHOBOK. Y CTaHOBKA 000pY/I0BaHUS Ha
OTKPBITHIX IIOIIAKAX.

2.BcioMorarenbHble  3aHUS W T[OMEIIEHUS  XUMHUYecKux npenmpustuid. Ckianbl
IIPOMBIIIIEHHBIX TPEANPUATHIH.

3.MnxeHepHbIe ceTH, TEXHOJIOTHYECKHE TPYOOIIPOBO/IbI, TPAHCIIOPTHBIE CUCTEMBI.

4.Pe3epByapHble IApKU ChIpbs, IOTOBOM NPOAYKLHH, COOPYKEHHUS IO IPUEMY ChIpbi U
OTTpy3Ke HE(PTETPOTYKTOB.

5.Ha3nauenue scrakaj, rajepeil, KaHAJIOB W TOHHENEH, OyHKEpOB, CHIJIOCOB, TPaJUpEeH H
BOJIOHAIIOPHBIX OalleH.

6.ITpoexTHpoBaHHE CHCTEM OHJIEKTPO-TEIUIO-U BOAOCHAOXKEHUs HedTenepepadbaThIBaIOLIETO
3aBojia. CHCTEMBI TEIJIO- U TOIUIMBOCHa0XKeHHEe HedTenepepabaThIBaIOIIEro 3aBO/1a.

7.Cuabxenue HedremepepadaTHIBAOIIETO 3aBOJla TApoOM M Topsueid BOJOH, CIKAThIM
BO3/IyXOM, HHEPTHBIM ra30M, KUCIOPOJOM U BOJOPOAOM.

8. TpeboBanmsi k KauecTBY ucnoiib3yeMoit Bojbl Ha HIT3. Cucremsr BogocHab)eHusi. CoctaB u
OPUHLIUI PabOTHI CUCTEM 000POTHOTO BoJoCHA0kKeHHs. OCHOBHOE 000pyI0BaHUE BOIOOIOKOB.

9.I'enepanpHblii  TIaH HedTenepepadaTeiBaromero 3aBojga. (OCHOBHBIE HOPMATHBHBIC
JOKYMEHTHI. 30HMPOBAaHHWE TEHEPAIbHOTO IUIaHa. ['OpuU30HTaAlbHAS M BEpPTUKAJIbHAS IJIAHUPOBKA.
[Tmomaae 3aCTpOMKH.

10.Kpurepuu BriOopa muiomaaku s crpoutenbersa HIT3. CanurapHo-3amuTHas 30Ha.

11.IIpombiienHas Oe3omacHocTh npeanpustuil. Karteropust 3maaHuii W NOMELIEHUH.
Kareropus HapyxHbix ycraHoBoK coryiacHo HIIb 107-97. O6uue nonoxeHus.

12. Kareropust Hapy>KHBIX yCTAaHOBOK TIO MOKapHOM OMacHOCTH. BBIOOp B3pBIBO3AMIMIIICHHOTO
o0opynoBanus. MapKupoBKa B3phIBO3AIIUIIEHHOTO AJIEKTPOOOOPYI0BAHUS.

13. IIpoexTrpoBaHUE aIMUHUCTPATUBHBIX M OBITOBBIX 3JaHHM.

14. 3onupoBaHME TeHEpalIbHOIO IUIaHA. ['OpuM30OHTalIbHAs W BEpPTHKAIbHAS IJIAHUPOBKA.
ITnomane 3actpoiku. Kilmmarnueckue ycaoBus MIIOMAKH CTPOUTENBCTBA.

15. CanuTapHo-3aIUTHAas 30Ha.

16.ITIporpammHOe obecnieuenue, mpuMeHsiemMoe pu npoektuposanue HI13. O6mue cBeneHusI.

17. PacueTHble IPOrpaMMBbl, HCIIOJIb3YEMbIE B TEXHOJIOTHYECKOHN YacTH MPOEKTa.

7.3 Bonpochl K 3K3aMeHy

1.00ume cBeneHHUs O MPOEKTUPOBAHMM IMPOMBINUIEHHBIX Npennpuartuil. OcHOBHas 3aiaya
npoektupoBanus. Cragun npoektupoBanusa. OmnpeneneHne MHXMHUpUHTa. KpaTkue cBeneHus 1o
VCTOPUU VHKUHUPHUHIA. JJIIEMEHTHl LIEHTPAJIM30BAHHOIO U "PBIHOYHOIrO" MpoeKTUpoBaHusi. Dopmbl
OKa3aHWs MHXKUHUPHUHTOBBIX yciyr Knaccudukauuu ¢opM MHKEHEpHOH nesTenbHOCTH. CocTaBHBIE
YacTH MHXUHUPHHTA. HedTsHbIe BepTHKaIbHO-UHTETPUPOBAHHBIE KOMITAHHH.

2. Ompenenennie npoekTa OCHOBHBIE JJIEMEHTHI MPOEKTa. VIHBECTHIIMOHHBIA TPOEKT.
CocraBHble yacTH NpoeKkTupoBaHusa. CocTaB NMPOEKTHOM NOKyMEHTaluu. TeXHHUYECKOe 3aJaHHe Ha
npoekTupoBanue. MicxoaHast ToKkyMeHTanus AJis IPOEeKTHPOBAHMUS.

3. ABTOPCKHMI Haa30p 3a CTPOMTEILCTBOM MNPEANPHUIATUHN, 371aHUI U coopykeHHi OcHOBHas
3ajava nmpoektupoBanus. CTaguu NpoeKTUPOBAHUSI.

4. TlepeyeHb POCCHMCKUX OpraHU3aIMi U 3apyOeKHBIX MHKUHUPUHIOBBIX KOMIIAHUHN, BEIYIIUX
MPOEKTUpOBaHUE HedTenepepadaThIBAOIUX M HEPTEXMMUYECKUX 3aBOJIOB. Bsibop paspaborumnka
MIPOEKTA, TEHECPHAs NIPOLENYPA.

S.IIpumenenne OBM jams  aBTOMarm3anuu —mporecca TpoekTupoBaHus. OCHOBHBIE
IIPEUMYILIECTBA aBTOMATH3aL[H IPOEKTUPOBAHUS.

6.Pa3zpaboTka TEXHOJOTHYECKONW YaCTH MPOEKTa W OOBEKTOB OOIE3aBOJCKOTO XO3SIMCTBA
(O3X). OcHoBHOE 000pyAOBaHME U MpoLecchl HedTenepepadaThIBAIOIIETO MPEIIPUATHSL.



7.0Opranunzanus npoexktupoBanust HII3 u TrexHonormdyeckux yctaHOBOK. PakTOpbl, BIUSIOLINE
Ha BBIOOp mromanku moxa crpoutenbcTBO HII3. Mcxomnas moxkymeHTanus ajisi MPOSKTHPOBAHUSI.
OcHoBHble TpuHIMITEI poekTupoBanus HII3 (TexHonornyeckas yacTp)

8.000ocHOBaHME BBIOOpPa CTPOMTENIHCTBA HOBOTO WJIM pacmdpeHus aewctByromero HII3.
®dakTophl, BIMAIOININEC HAa BBIOOP MOIIHOCTH 3aBoja. lIpemmymiectBa komOunupoBanus HII3 ¢
He(PTEXUMUYECKUMU 3aBOJAMH.

9.CocraB obme3aBoackoro xo3siicrea HIT3. OOmue cBefeHHs O CKIIAJICKOM, PEMOHTHOM,
TPAHCIIOPTHOM XO035HCTBaX HedTeXxuMHuecKoro 3aBoja. IlpoexktupoBanue oOII€3aBOJACKIX OUYMCTHBIX
COOPYKEHHUI.

10.ITpoekTupoBanre 0O6bekTOB 001Ie3aBoACKOro Xo3siicTBa (O3X). CoctaB 00111€3aBOJICKOTO
xo3siictBa HII3. IH)xeHepHBbIe CETH, TEXHOIOIMYECKHUE TPYOOIIPOBObI, TPAHCIIOPTHBIE CUCTEMBI.

11.®akenpHoe xo03siicTBO. CoctaB (akenpHOro xossicrea. [lpuHiun pa®oTel (akeabHOM
ycraHoBKH. Kiaccugukamus (akenpHBIX yCTAaHOBOK. Pa3memieHue (akeNbHBIX —YCTaHOBOK.
HopmaTtuBHas qokyMeHTaIusl.

12. Pe3epByapHbIe TapKH CHIPbS,, TOTOBOW IMPOIYKIIUU, COOPYKEHHUS IO TPUEMY CHIPbS U
OTTpy3Ke He(PTETPOTYKTOB.

13. Tenmocuabxenne HIT3.

14 . TonuBocHabxxenue HII3. CuaGxenune HII3 mapom u ropsiuein Bogoi. CuaGxkenune HII3
CKaTbIM BO3/1yXOM, HHEPTHBIM I'a30M, KMUCJIOPOJIOM U BOJOPOJIOM.

15. Bogocna6xxenue HIT3, kananuzanus u OYUCTKA CTOYHBIX BOJI.

16. Bogocnabxenne HII3. 00mme cBenenus. TpeOGoBaHMs K Ka4eCTBY HCIIOIB3YEeMON BOJIBI.
Cucremsbl BogocHaOxenust HIT3.

17. CocraB wu mnpuHIUI pabOTBl CHCTEM O0OpOTHOrO BoaocHaOkeHUs. (OCHOBHOE
00opynoBaHue BOI0OIOKOB.

18. Kanammzaumuss u crounbix Boj HII3. JlokanbHas oyMCTKAa IPOU3BOJCTBEHHBIX
3arpsi3HEHHBIX CTOKOB. OOI11€3aBOACKUE OYHCTHBIE COOPYKEHUS.

19. Cknaackoe xo3siictso HIT3.

20. PemonTHOe x03siictBo HIT3.

21.TpancnoptaOe x03siictBo HIT3.

22. DnextpocHabxenue HII3.

23. ABTomMaTH3aIus TEXHOJIOTHIECKHX mporeccoB. 3amaun U ypoBHu ACYTII. Beibop cucrem
ACVYTIIL. ACYTII npeanpusitus. Hasnauenue u uenb cozpanuss ACYTIL. ®yHkuum, TeXHHUECKOE
oOecnieueHre u HaiexHOCTh pyHKImoHupoBanus ACYTII.

24 Tunbt 3panuii qist HIT3. AnMuHUCTpaTHBHO-OOIIECTBEHHBINM 1EHTp. CTPOUTENHCTBO
MHOTO3TaXXHBIX 3/ITaHUI 17151 pa3MeIIeHNs TEXHOJOTHYECKHX YCTAHOBOK. Y CTaHOBKa 00Opy/IOBaHUS Ha
OTKPBITHIX TTOMIAKAX.

25.BcriomorarenbHbie  37aHWS W TIOMENICHHS XUMHYECKUX  mpeanpustuii.  Criiasl
MPOMBINIICHHBIX MTPEATNPUSATHIH.

26.11HXeHepHBIE CeTH, TEXHOJIIOTHYECKHE TPYOOIIPOBO/IBI, TPAHCTIOPTHBIE CUCTEMBI.

27.Pe3epByapHble TapKH CHIPbsS, TOTOBOW MPOAYKIIMH, COOPYKEHHUS MO TPUEMY CHIpbS U
OTTpy3Ke HE(PTETPOTYKTOB.

28.Ha3naueHue ScTakaj, rajiepeil, KaHAJIOB W TOHHeINEeH, OYHKEpOB, CHIIOCOB, TPalUpeH H
BOJ/IOHAIIOPHBIX OallleH.

29.IIpoeKkTHpOBaHUE CHUCTEM OJJIEKTPO-TEILIO-U BOJOCHAOXKEHUs HedTernepepadaThIBAIOIIETO
3aBojia. CHCTEMBI TEIJIO- U TOTUTMBOCHAOKeHHEe HedTernepepadbaThIBarOIIETro 3aB0/1a.

30.Cnabxenue HedrenepepabaThIBAIONIETO 3aBOJa MapoM U TOpsSdYe BOJMOH, CXKAThIM
BO3/IyXOM, HHEPTHBIM ra30M, KUCIOPOJOM U BOJOPOAOM.

31.TpeboBanus k kauecTBy ucrnoib3yeMoit Boasl Ha HII3. Cucremsl BogocHabxenus. Cocras
Y TIPUHLMUI paboThI cUcTeM 00OPOTHOIO BoocHa0keHus1. OCHOBHOE 000pyJ0BaHKE BOJOOIOKOB.

32.I'enepanbHblii  T1aH  HedTenepepabarbiBatomiero 3aBojga. (OCHOBHbIE HOpPMATHUBHBIC
JOKYMEHThI. 30HHUPOBAaHHE TEHEpaJbHOTO IUIaHa. ['Opu30HTaNbHAs M BEpPTUKAJIbHAS IUIAHUPOBKA.
[1;momaae 3aCTpOMKH.

33.Kpurepuu Be160opa miomaaku st crpoutenbetBa HIT3. CanurapHo-3aniuTHas 30Ha.



34.IlpombiniuieHHast  Oe3omacHOCTh npeAnpusTuil. KaTteropuss 3maHuii M HOMEIICHUH.
Kareropus HapyxHbIX ycTaHoBok coriacHo HITB 107-97. O6mue nonoxxeHus.

35. Kareropust Hapy>KHBIX YCTAHOBOK IO TIOXKAPHOM OMacHOCTH. BBIOOP B3pHIBO3AIMUIIICHHOTO
o0opynoBanus. MapkupoBKa B3phIBO3AIIUIIEHHOTO JIEKTPOOOOPYI0BaAHUS.

36. [IpoexTupoBaHne aIMUHUCTPATUBHBIX M OBITOBBIX 3JaHUM.

37. 30oHMpOBaHUE TEHEPAJIBLHOTO IUIaHA. [ OpU3OHTaNbHA U BEPTUKAIbHAs IUIAHUPOBKA.
[Tmomaae 3actpoiiku. Knnmatnueckue ycnoBus INIOMAAKH CTPOUTENBCTBA.

38. CanuTapHO-3alUTHAS 30HA.

39.IIporpammHoOe obecriedenue, npuMensemoe npu npoekrupoanue HI13. O6mue cBeneHusl.

40.PacyeTHble MPOrpaMMBbl, HCIOJB3YEMbIE AJ MPOSKTUPOBAHMUS TEXHOJOTMUYECKON YacTH
npoekra HII3.

7.4Tembl pedepatoB

1.CanurapHo-3amuTHas 30Ha. OCOOEHHOCTH TNPOEKTHUPOBAHUS I0XKAPO- M B3PHIBOONACHBIX
IPOU3BOJCTB. ['OpHU30HTaNbHASL M BEpTHUKaJIbHAs IJIAHUPOBKA TEPpUTOpUU Mpeanpusths. Cxemsl u
CUCTEMBI BEPTUKAJIBHOH INIAHUPOBKH.

2.IIpoexTupoBaHue BoJOoCHAOXeHUs M KaHainu3auuu. BogocHaOGxenue 3aBoja. IloTpeburenu
BOJibl. MicTouHnku BostocHaOxeHus. TpeboBaHus K KauecTBY BoJibl. CXxeMbl BOJOCHAOKEHHUS.

3.IIpoekTrpoBaHuE KaHAIM3ALMOHHBIX cUcTeM. Buabl cuctem. XapakTepuCTHKa CTOKOB M MX
ouncTka. PemieHue npobiem okpyskarolel cpeibl B IPOEKTaX MPOMBIIIIEHHbIX MPEANPHUATHI.

4.IlpoextupoBanue napocHaOxenud. Mcrounuku napocnabGxenust. COop, ouMcTKa, BO3BpaT
KOHJIEHCaTa.

5.IIpoextupoBanue snexkrpocHabxkenust HII3. Uctounuku »snekrposnepruu. Cxema
anekTpocHadxkenus HIT3. TIpoekTupoBanue cucteM KOHTPOJS M aBTOMATH3AIMU TTPOU3BOJICTBEHHOTO
npouecca. YpOBHHU aBTOMartu3anyy. KoMIuiekcHast aBToMaTH3ausl.

6.00111e3aB0JICKOE X035HCTBO. XpaHEHHE ChIPbsl U POAYKTOB OpraHMYeckoro cuHTesa. [Ipuem
U TPAaHCIOPTUPOBKA CBIPbS M IPOAYKTOB OPraHMYECKOro cuHTe3a. lIpurorosieHue TtoBapHOU
IPOIYKIIMH.

7.CrnenranbHble BOIPOCH IPOEKTUPOBaHUsI HedTernepepadaThIBAIOLIUX PEATIPUATHI.

8.Pa3paboTka mpoeKkTHON JOKYMEHTAIMH 110 OXPaHE OKPYKAIOIIEH CpeIbl.

9. TexHONOrMYeCKnii MpoIEecC KaKk OCHOBA MPOMBIIIUIEHHOTO IPOEKTUPOBAHUS.

10. OcHoBHbIE IIPUHLIUIIBI [IPOEKTUPOBAHUS 31aHUI 51 COOpYKEHUN
HedTenepepadaTHIBAIOIIHX.

11.Hctopus pazsutus CAIIP.

12.0cnHoBuble npuHLunel cozganus CAIIP.

13.ITpumenenne OBM nns aBTOMartuM3alMM Ipoliecca MPOEKTUpPOBaHMs. ABTOMAaTHYECKOE
M3TOTOBJICHUE YEPTEKEM.

14. OcHOBHBIE IPEUMYIIECTBA ABTOMATHU3aMN TPOEKTUPOBAHMSL.

15. IlporpammHoe obecrieuenue, npuMeHseMoe npu npoexktuposanue HIT3.

16. PacuerHble mporpaMmsl, MCHOJb3yeMbIE€ NMPHU NPOECKTUPOBAHMM TEXHOJOTMYECKOW YACTH
npoekra HII3.

KpoMme nepednciaeHHbIX TeM CTYJeHTaMH MOTYT OBITh BHIOpAHBI IO CBOEMY YCMOTPEHUIO U 110
COIJIACOBAHUIO € MperoiaBaTesieM Ipyrue TeMsl pedeparoB mo usyuaemomy Kypey «lIpoextupoBanue
npennpusaThii HedrenepepadaThIBAIOIIETO KOMILIEKCA.



8. YueOHOo-MeTOAMYecKOe U MH(OPMAITUOHHOE O0ecTeuyeHHue TUCIIUIIMHbI

@) OCHOGHaA Tumepamypa.

1.B.M.Kocunues, A.1. Muxaiinuuenko. H.C.Kpamennukosa, B.M.Muponos, B.M.Cytsauun. OcHOBbI
NPOEKTHPOBAHUS XUMUUECKuX mpou3BoacTB. M.: UKL, Axanemkuura,2005. -332 c. B unmepueme.
2. C.N. Oeopeukuit, I'.C. Kopmunbiun, B.®. Kanuaud. OCHOBBI TPOCKTUPOBAHUS XUMUUECKUX
npou3BoACTB. M3a.: MammHocTtpoenue-1. 2005

3.Konapamesa H.K. OcHoBbI mpoekTupoBanus HedTenepepadaTbiBatomux 3aBo1oB. - 2003.- 60c.B
unmepHeme.

3.BnacoB. OCHOBBI IPOEKTUPOBAHUS U SKCILITyaTalluy TEXHOJIOTHYECKOro 000pyaoBanusl.- U3 .
TACY .- 2004. B unmepneme.

4. B.I1.IlepeBanos, I'"..Kongo6ckuii. OCHOBBI MPOSKTHPOBAHUS H 000PYIOBaHNUE TPOU3BOICTB
TOHKOT0 opranudeckoro cunresa. M3n.: Xumuda. — 1997. C. 288. B Unmepneme.

5. bapanos /I. A., Kyrenos A. M. IIpoueccs! u annaparsl MockBa, Akagemusi, 2004.

6.Jlexiuu. O0opynoOBaHUE XUMUYECKON OTPACIN U OCHOBBI MPOCKTHUPOBaHUS. BocTouHOyKpanHCKHii
HalMOHaNbHBIN yHUBepcuTeT uM. B. Jlans. Texnonornueckuit uactuTyT. CeBepogonenk. 2006. 31 c.
B unmepneme.

0) oononHumenvHan aumepamypa

1. Tumodees B.C., Cepadumon JI.A., Tumomenko A.B. [IpuHIUTIBI TEXHOIOTHH OCHOBHOTO
OpPraHNYeCcKOTO U HEPTEXUMHUECKOTO CHHTEe3a: Yueb. nocobue st BY3oB: Uzn.3, mepep. u gom.
Ws3n.: Beiciras mkoia, 2010r. Hweemces 6 bubauomexe.

2.JIe6ene H.H. Xumus u texnosoruss OOC u HXC. -M.: Xumus, 1988. imeercst B OMOIHOTEKE.
3. AxmetoB C., Cepukos T. TexHosorust 1 000py10BaHH€ MPOLIECCOB NepepadOoTKU HEPTH U Ta3a,-
2006. Hmeemcs 6 bubnuomexe u Ha kageope.

4 M.I'. Pynun, B.E. ComoB, A.C. ®omuHn - KapmaHHbIii cipaBoYHUK HedTenepepaboTunka. -2 004.
Hmeemcs 6 bubnuomexe u na kagheope.

8) npozpammuoe obecneuenue u Humepnem-pecypcel:

1. DNeKTPOHHBIN KOHCIIEKT JICKITH.

2. MeTtoaudeckue yKa3aHHs K BBIITOJIHEHHUIO MTPAKTUYECKUX PadoT.
3. HHTEpPHET-PECYPCHI:

9. MaTepuaibHO-TeXHHYECKOe o0ecneyeHne TUCHUNIMHBI (MOLYJI51)
1. Knacc ¢ nepcoHanbHBIMU KOMIIBIOTEPAMU I TPOBEICHUS IPAKTUYECKUX padoT.
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