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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHSI TUCIHMILIMHBI SBJISIETCS (DOPMUPOBAHHE Y O0YYAIOIIUXCSl OTPEICIICHHOTO
OOIl (m 5. OO6me# xapaktepuctuku OOII) cocraBa KOMIIETEHIIMH JUIsI TIOJTOTOBKH K
poheCCHOHATTLHOMN JIeATEIbHOCTH.

Kon Cocrapasione pe3yJIbTaTOB 0CBOEHHs (1eCKPHIITOPbI KOMIIeTeHIIHI)
HaumenoBanue
RS KOMIIeTeHIHH Kox HanmenoBanue

CriocobeH cobupatb U Bitazieer onbIToM cOOMpaTh U AHATM3UPOBATH HCXOTHBIC
aHaIU3HPOBATh MH(POPMALIMOHHbIE JAHHbIE JJI ONUCAHHS TEXHOJIOIMYECKHX MIPOLIECCOB
HCXOJHEIE TIK(Y)-1 B7 HI'O, cpencTs U cHCTeM aBTOMATHU3ALIH, KOHTPOILS, 5
UH(POPMAIMOHHbIE TEXHOJIOTHYECKOI0 OCHAIIEHUS], TUaTHOCTHKY, UCIILITAHUHN, YIIPaBIeHUs
JTaHHbIE JUIS MPOLECCAMU, )KU3HEHHBIM LUKJIOM NPOIYKIIUH H €€ KaueCTBOM B
IIPOEKTUPOBAHHS He()Tera3oBoH OTpaciIu
TEXHOJOTHYECKHX YMeeT coOupath U aHATH3UPOBATH UCXOIHBIE HH(OPMAIMOHHBIE JaHHBIE
IIPOLIECCOB JUISL OTIMICAaHUS TeXHOJOrmIeckux mnponeccoB HI'O, cpencts u cucteM
HM3TOTOBJICHUS IKY)-1v7 aBTOMATH3AaIMH, KOHTPOJIS B HE(pTEra30BoOH OTPACIIH, TEXHOJIIOTHIECKOTO
MPOIYKLHH, CPEICTB U OCHAILIEHHs, TUarHOCTUKY, UCIIBITAHUH, YIIpaBIEHHs IIPOLIECCAMU,
CHCTEM aBTOMATH3aLUH, JKU3HEHHBIM IIMKJIOM MPOAYKIMH U e¢ KaueCTBOM
KOHTPOJIA, 3HaeT crneruduKy aHaau3a UCXOTHBIX HH(POPMALMOHHBIX JaHHBIX IS
TEXHOJIOTHYECKOr0 onucaHus TexHojoruueckux npoueccos HI'O, cpeacts u cucrem
OCHAILCHUS, TK(Y)-1 37 aBTOMATH3aLUH, KOHTPOJISI, TEXHOJIOTMYECKOTO OCHAIIEHHS, TUarHOCTHKH,
JANArdoCTHKH, UCTIBITaHUH, YIIPaBJIEHUS MPOLIECCAMU, AKU3HEHHBIM LIUKJIOM MTPOIYKIUH 1
UCTIbITAHMH, ee KaueCTBOM B HepTera3oBoil oTpaciu
yIpaBlIeHHs

I[K(Y)-1 npoueccam,
JKU3HEHHBIM [IUKJIOM
MPOIYKLHUH U ee
Ka4eCTBOM;
y4acTBOBaTh B paboTax
10 pacyuery u
MIPOEKTUPOBAHHIO
MIPOIIECCOB
H3TOTOBIICHHS
MIPOIYKIUH 1
yKa3aHHBIX CPEJCTB U
CHCTEM C
HCTIONB30BaHUEM
COBPEMEHHBIX
HHOOPMAITHOHHBIX
TEXHOJOTHH, METOJIOB U
cpencTB
MIPOEKTUPOBAHHS
CrocobeH BEIOHpaTh TIK(Y)-2 B4 Birageer HaBEIKaMH BBIOOpa CTaHIAPTHBIX MeToI0B onucanus TII,
OCHOBHBIE U MIPOrPECCUBHBIX TEXHOJIOTUI JKCIuTyaTanuu ycraHoBok HI'O
BCIIOMOTaTeIbHbIE K(Y)-2 V4 ‘YMeer BEIOHpATh CTaHIapTHBIE METOAB! popManm3amy onucanus TT1
MaTepHaIbl st K(Y)-2¥ TEXHOJIOTHIECKHX YCTaHOBOK
M3TOTOBIICHHS U3/IENIHIA, TIK(Y)-2 34 3HaeT cTaHJapTHBIE METOABI MPOEKTHBIX 3ananuii TI1, mporpeccuBHbIC
CrIoco0bl peam3anun METOJIbI SKCIUTyaTallMM TEXHOJIOTHYSCKHUX YCTAaHOBOK
OCHOBHBIX TIK(Y)-2 B5 Brnaneer HaBbIKaMu 0OBSICHEHUH PabOTHI OCHOBHBIX TEXHOJIOTHYECKUX
TEXHOJIOTUUYECKUX MIPOLIECCOB HI'O
MpOLECCoB, MK(Y)-2 Y5 YMeeT onMchIBaTh peaju3aliid OCHOBHBIX TEXHOJIOTHUYECKHUX MPOIIECCOB
AHAUTHYECKHE 1 3HaeT 0COGEHHOCTH aBTOMATH3UPYEMBIX TEXHOJNOTHYECKUX TIPOIIECCOB
“UCIICHHBIC MCTO/IBI LIPH JI0OBIYH, TIEPEPabOTKH, TPAHCTIOPTA, XPAHEHHS, PACTIPEICTICHUS HE(TH,
paspaborie ux TIR(Y)-2 35 rasa, ra30BOr0 KOHJIEHCATA U TIPOyKTOB UX MEPepabOTKH (anee —

K (Y)-2 MaTeMaTHICCKIX YIJIEBOIOPOJIHOE CHIPHE), B TOM YHCJIE BCTIOMOTATENBHBIX
Mozenei, MeToIbI
CTaHJApTHBIX
HCTIBITaHUH 11O
OIPEIEIEHHIO (PU3UKO-
MEXaHUYECKHX CBOUCTB
U TEXHOJIOTHYECKUX
noKasatesnein
MaTepHaoB U FOTOBBIX
W3JIeNUH, CTaHlapTHbIE
METOJBI HX
IIPOEKTUPOBAHHS,
MIPOrPECCUBHBIE METObI
9KCILTyaTalluH H3/euH
I'oToB mpuUMeHATD Brasmeer HaBbIKaMH BBIOOpa COBPEMEHHBIX MAalOOTXOJHBIX,

TIK(Y)-3 CIIOCOO0bI TIK(Y)-3 B2 3HEprocOEeperaroNyX 1 SKOJOrNUECKH YUCThIX TexHonoruit HI'O ¢
PaLHOHAIBHOTO UCIIONB30BAHHEM CPEJCTB aBTOMATH3AIMU TEXHOIOTHYECKHIX IPOIIECCOB H
HCTIONB30BAHUS IPOU3BOJICTB




Konx CocraBisionye pe3yJbTaTOB 0CBOCHHUs (1eCKPHIITOPbI KOMIIETEHIIHI)

HaumenoBanue
KOMITeTEHIIMH

KOMITETEHIIMH Kon HaumenoBanue
CBHIPLEBBIX,
SHCPIreTUYCCKUX U 3HaeT THIOBHIE TEXHOIOITHIECKUE CXEMBI 00CITy)KUBAEMBIX 00BEKTOB
JApyrux BUJ0B 00BIYH, TIEpepabOTKH, TPAHCIIOPTA, XPAHEHHUSI, PACTIPEACICHHS
pecypcos, YIJICBOJOPOIHOTO CHIPhs. 3HAET CIIENH(UKY COBPEMEHHBIX
COBPEMCHHbIC MCTO/bI TIK(V)-3 32 MaJIOOTXOJIHBIX, YHEPTOCOEPETraroIiX H IKOIOTHIECKH YHCTBIX
pa3paboTku TEXHOJIOTHH C UCIIOJIb30BAHUEM CPE/CTBA aBTOMATHU3ALUU
MaJjIoOTXOJHBIX, TEXHOJOTUYECKUX MPOLIECCOB ¥ MPOMU3BOJCTB.

9HeprocOeperaIux u

9KOJIOTHYECKH
YUCTBIX TEXHOJIOTHH,
cpencra
aBTOMATHU3ALMN
TEXHOJIOTHYECKUX
MPOLIECCOB U
TIPOM3BOJICTB

2. Mecto aucuumiannsl (Moay.as) B crpykrype OOII

JucuunnuHa oTHocuTcs K 0a30oBoil wactu bioka 1 ydeOHoro mimana oOpa3zoBaTenbHOU
nporpamMmbl 1 umeeT uHaekc b1.bM2.10.

3. [lnanupyemble pe3yJbTaThbl 00yUeHHs 110 JHCHHUIIJIMHE

ITocne YCIICHIHOT'O OCBOCHU A NUCHUIIJIMHBL 6y,Z[YT C(i)OpMHpOBaHBI PE3YIbTATHI O6Y‘ICHI/I${Z

I1aHupyeMble pe3y/IbTaThl 00y4eHHs 110 JUCIUILITHE Komnerennus
Kon HaunmenoBanue
PI1 3HaTh TEPMHHOJIOTHIO He(DTETa30BOM OTpacH B paMKax HAIIPABJICHUS OATOTOBKH MK(Y)-1

«ABTOMAaTHU3a1Ms TEXHOJIOIHYECKUX IPOLIECCOB U MMPOU3BOACTBY;

HCTOPHIO, TEKYIL[Ee COCTOSIHUE U TIEPCIIEKTHBBI Pa3BUTHA HeTera3oBoii oTpaciu;
COCTaB U CBOMCTBA YIVIEBOJOPOIHOIO ChIPbs, YCJIOBUS €0 3aJeraHus;

9Tamnbl OCBOSHMSI, Pa3pabOTKH U SKCIIITyaTallMy He(pTera3oBbIX MECTOPOKACHHUH.

P/12 3HaTh OCHOBHBIE TEXHOJOTUYECKUE MPOIIECCHI M HCIIOJIb3yeMOe 000pyI0BaHHE MK(Y)-2
HedTerazoBoii 0Tpaciu. MK(Y)-3

OI_IGHOLIHLIC MCPOIPUATHA TCKYIICT'O KOHTPOJIA U HpOMe)I(YTOLIHOI‘/JI aTTeCTalluu NpCACTABJICHBI B
KaJICHIapHOM peﬁTHHF-HHaHC JAUCIIMITIIMHBI.




4. CTpyKTYpa M coiep:KaHue TMCIHUIIHHbI

OcHoBHBIE BH/IbI Y4eOHOM 1eSITeJJbHOCTH

Pa3zaesbl IMCHUNINHBI Dopmupyemblii Buabl yueOHoi 1eATeIbHOCTH Oobem
pe3yJbTaT BpEMeHH, 4.
00yueHus no
JHCIHUIIIHHE
Pazgen (momynn) 1. PJI-1 Jlexuun 2
CocraB U PU3NKO-XMMUYECKHE [IpakTuyeckue 3aHATHS 0
CBOMCTBa He()TH, IPUPOJIHOTO Ia3a, JlabopaTopHbIC 3aHATHUS 0
YIJICBOAOPOAHOTO KOHACHCATA U CamocrosiTenpHas padbora 16
IJIACTOBBIX BOJ.
Pazgen (Mmomynn) 2. PJI-1 Jlekuun 2
OCHOBHBIE CBEJICHUS O CTPOCHUU [TpakTuyeckue 3aHATHS 2
3eMHOM KOpbI, He(PTAHBIX, TA30BbIX U JlaGopaTopHbIe 3aHITHS 2
ra30KOHACHCATHBIX CamocrosiTenpHas paboTa 34
MECTOPOKICHUSIX.
Pazgen (momynn) 3. P/I-2 Jlexuun 2
Oransl 10ObIYM HEPTH U Taza. [IpakTryeckue 3aHATHS 2
JlabopaTopHbie 3aHITHS 2
CamocTosTenbHas paboTa 48
Paznen (momysnn) 4. P/I-2 Jlexuun 2
COop, MOArOTOBKA U TATbHHIA [IpakTudeckue 3aHATHS 2
TpaHCIIOPT NPOAYKIIMH CKBAKUH. JlabopatopHble 3aHATHS 2
CamocTosTenbHas paboTta 48
Pa3znen (Moaymnp) 5. PJI-2 Jlekuun 2
[lepepaboTka HE(TH, Ta3a, TA30BOTO [IpakTUyeckue 3aHATUS 2
KOHJCHCATAa, XpPaHCHUC U TPAHCIIOPT Ha6opaT0prIe 3AHSITUS 2
TOJTy4aeMOH TIPOIYKIUH. CamocrostenbHas paboTta 34

Coz[epxcaHI/Ie pa3acsIoOB JUCHUTIIINHBI:

Moayas 1. CocTtaB u puznKo-xumMmuieckue cBoiictsa HeTH, NPUPOIHOIO rasa,
YIJIEBOAOPOAHOI0 KOHIEHCATA U MJIACTOBBIX BOJ

[IpenmMer, 1enu U 3afaud Kypca U CBsI3b €r0 C JAPYTMMU y4YEOHBIMU JUCHUIUIMHAMHU.
VYTreBoopoiHOE ChIph€ W €ro MpakTUUecKoe Hucmoiib3oBaHue. Ponbs  HedTerasonoit
MPOMBILIJIEHHOCTY B MHPOBOM M OTEUECTBEHHOW »JKOHOMHKe. VcTtopus, cocTosiHUE U
nepcneKkTUBhl Hedrerazono0bun B Poccun u 3a pyoexom.

CoctaB 1 U3UKO-XUMHUYECKHE CBOMCTBA HE(PTHU B MIACTOBBIX M MOBEPXHOCTHBIX YCIOBHUSX.
CBoiicTBa MPUPOJHOTO Ta3a: COCTaB, IUIOTHOCTh, BSI3KOCTh, CKHMMAEMOCTh, TEIJIOTa CTOPAHMS,
B3pPBIBAEMOCTh, PACTBOPUMOCTH B HEPTH. [ MIpaThl YriieBOAOPOI0B. YTIIEBOJOPOIHBIN KOHEHCAT.

CBOMCTBA MJIACTOBOM BOJBI: COCTAaB, IJIOTHOCTh, BI3KOCTD.

TeMmbl JIeKLNM:
1. Baexpenue. YTIIeBOAOPOIHOE CHIPHE U €T0 MPAKTUYECKOE HCTIONb30BaHue. CocTaB v PU3UKO-
XUMUYECKHUE CBOWCTBA HEPTHU U MPUPOJTHOTO ra3a.

Tembl NpaKTHYECKUX 3AHATHIA:

Tembl 1200paTOPHBIX 3aAHATHIA:




Monayab 2. OcHOBHbIE CBeIeHUS 0 CTPOEHUH 3eMHOI KOpPbI, HeTAHBIX, TA30BbIX H
ra30KOHIEHCATHBIX MECTOPOKACHHAX

CtpoeHue 3eMHOM KOpHI U ee n3MeHeHus. HedrsHas (ra3zoBas) 3anexs u HeTIHOE (Ta30BOE)
Mectopokaenne. OCHOBHBIE CTPYKTypHBIE (DOPMBI CKJIaJ0K HE(PTEra3oBbIX MECTOPOKICHUU.
Hedreconepkamiye KOIIEKTOPl M HMX CBOICTBa (IpaHyJIOMETPUYECKUN COCTaB, IUJIOTHOCTb,
MOPHUCTOCTb, HE(PTEra30BOJOHACKIILIEHHOCTD, TPOHUIIAEMOCTh, KAPOOHATHOCTB ).

[InactoBast sHEPrus U CUJIBL, ACHCTBYIOUINE B 3AJI€KU. PeXKUMBI paboThl HEPTIHBIX U FA30BBIX
3aJIEKEH. Hedrerazokonaencatooriaya  IJIacTOB. I'opHo-Teonornueckue rapameTpsl
MECTOPOXKIACHUM.

Tembl JeKkumii:
1. VYcrnoBus 3aneranusi U MECTOPOKICHUS HEPTH U rasa.

TeMbl NpakTUYeCKUX 3aHATHIA:
1. Meroas! yBenndenus ko3dduumenra nuzpaeueHust HeTH.

Tembl J1a00PATOPHBIX 3aAHATHIA:
1. TexHonoruueckuil pacuéT U3BJICUEHUS KOHEHCATa U3 Fa30KOHACHCATHOM 3aJIXKH.

Moayasb 3. ITansl 100b1YH HE(PTH U ra3a

BcekpoiTie He(TAHBIX M Ta30BBIX IUIACTOB. bypuiibHOe oOoOpymoBaHHe U 00OpYAOBaHUE
3a00eB ckBaxuH. O0OpYyIOBAaHUE CTBOJIA U YCThS CKBAKHHBI. OCBOCHUE CKBAYKUH.

CrniocoOslI KcITyaTaluu HeQTSIHBIX CKBAXKHUH: (POHTAHHBIN, ra3Mu(THBIA, HACOCHBIH.

doHTaHHas dKCIUTyaTalus CKBaXKWH. Buabpl (JOHTAHUPOBAHMS U THIHI ()OHTAHHBIX CKBAYKUH.
bananc onHeprum B goObIBaromiel CKkBakuHEe. YcioBusi (onTanupoBanus. OOopymoBaHue
(OHTAaHHBIX CKBOXHH (HACOCHO-KOMIIPECCOPHBIE TPYyOBI, KIIAaHBI-OTCEKAaTeIH, (OHTaHHAS
apmarypa). PerynupoBanue hoHTaHHBIX ckBakuH. Hemomnanku npu pabore (POHTAHHBIX CKBAKUH.

laznudTHAs SKCIUTyaTanus He(PTSAHBIX CKBKUH: CXEMBI, TEXHOJIOTHS, 000pyI0BaHNUE.

Okcmtyatanus HEPTSHBIX CKBRXHH YCTAaHOBKAMHU INTAHTOBBIX CKBAKMHHBIX HACOCOB
(YIICH), ycTaHOBKamMH TOTPYXHBIX 3JIEKTPOLEHTPOOSKHBIX HacocoB (YOIIH), BUHTOBBIMH,
THIPOTIOPIITHEBBIMU U AapparMeHHBIMU HACOCAMU M YCTaHOBKaMU TUTYHKEPHOTO TU(TA.

Kontpone  paboTbl  riIyOMHHOHACOCHBIX  CKBXKHMH. [ JIyOMHHBIE  HCCIEIOBaHUS,
JMHAMOMETPHUPOBaHHUE, OTOOP MPOoO H0OBIBAEMOI MPOIYKIUH.

Henonaaku u Oopbba C OCIOXKHEHUSMU IpU pPabOTE HACOCHBIX CKBaKMH. TeXHHMKA U
TEXHOJIOTHUS DKCIUTyaTalluy Ta30BBIX CKBAKHH.

Cucrembl pa3pabOTKM MHOTOILIACTOBBIX MECTOPOXKJIEHUH: OJHOBpPEMEHHas pa3padoTka
(pa3nenbHasi, COBMECTHAss M COBMECTHO-pa3jielibHasi); IMOCienoBaTeabHas pa3paboTka OOBEKTOB
(cBepxy BHM3, cHU3Y BBepx). Cuctembl pa3pabOTKH SKCILTyaTallMOHHBIX OOBEKTOB (3ajexent).
Pasmemenne ckBakuH. ILOTHOCTE ceTkm ckBakWH. CHcTeMbl pa3pabOTKH C HCKYCCTBEHHBIM
3aBoJHEHHEM IaacToB. CTaguu pa3paboTKH MECTOPOKIACHUMN.

TeMbl JeKI N
1. bypeHue HEQTIHBIX U ra30BbIX CKBAXKUH.

Tembl NpaKTHYECKUX 3aHATHIA:
1. IIuKJ CTPOUTENBCTBA CKBAKUHBI.
Tembl 1200paTOPHBIX 3aHATHIA:
1. MogaenupoBaHHe C)XaTHUs JIera3uPOBAHHON HEPTH.

Mopayasb 4. Coop, IOATOTOBKA U JAJbHUI TPAHCNIOPT NPOAYKIMHU CKBAKUH

OcHOBHBIE cHCTeMBl cOopa HedTH: JBYXTpyOHas caMOTE€uHas, BBICOKOHANOpPHas
OJHOTpYOHas1, HarnopHas. OCHOBHBIE CXEMBbI IIOCTPOEHUSI CUCTEMBI cOOpa rasa: JIMHeiHas, Jy4eBas,
KOJIbLIEBAS M IPYIIIIOBAsL.




OcCHOBHbBIE TEXHOJIOTMUECKHE IMPOLECChl MOATOTOBKM HedTH: Aerazanus, o0e3BOKMBaHUE,
obecconuBanue W crabmim3anus. CocTaB JOXKHUMHOW HACOCHOW CTallMd W PErJiaMeHT pPadOoThI
YCTaHOBKH TMpeaBaputTeiabHoro copoca Boabl. lIpuHnunuanbHas cxemMa yCTaHOBKHM KOMILJIEKCHOM
noarotoBku He(Tu. [loaroToBKa CTOYHON BOBI IJIsl 3aKAYKH B HATHETATEIHHBIC CKBAXKIHBI.

[ToaroroBka raza. TexHonOru4eckue mnpouecchl 1 000pyAoBaHUE IJII OYUCTKU MPUPOIHOTO
raa OT MEXaHWYECKHX IPUMECEH, TSDKEIBIX YIJIEBOJIOPOJOB, MAapOB BOIbI, CEPOBOAOPOAA M
YTJIEKUCIIOrO rasa.

TpeboBanust K cucTeMaM TpaHCIOpTa HETH M Ta3a, OCHOBHOE oOopymoBaHue Hedre- U
ra3onpoBOJIOB, TeXHoJornyeckue omnepauuu. CrnocoObl XpaHeHHs HEe()TH U rasza, perjaMeHTHbIE
olepanuu.

Tembl JeKkumii:
1. Co6op u moaroroBka HeTH HA TIPOMBICIIE.

TeMbl NpakTUYECKUX 3aHATHIA:
1. Pa3zpaborka (yHKIMOHAILHON CXEMBI YCTAaHOBKM TNPEIBAPHUTEIHLHOTO cOpoca BOABI Ha
[ToBXOBCKOM MECTOPOKACHHH.

Tempbl 1a00paTOPHBIX 3aHATHI:
1. MoaenupoBanue pabOTHI Ta30BOTO cenapaTopa.

Moayas 5. IlepepadoTka HedpTH, ra3a, ra30Boro KOHJAEHCaTa, XpaHeHHe U TPAHCIIOPT
N0JIy4aeMoil POAYyKIIUH.

TexHonornueckue npormeccsl HedrenepepabarpiBaromero 3aBoga. IIporecchl MOATOTOBKH
Hept K mepepaboOTKe (IOMOJHUTENIbHOE OO0e3BOKMBaHHME M oOecconmBaHue). [lepBuuHas
nepepaboTka HeTH (TeperoHka Ha PeKTH(PHUKAIMOHHON KOJoHHE, atMochepHo-TpyOuaroii AT u
atMoc(epHo-BakyyMHONH TpyOuaroit ABT ycranoBkax). Bropuunas mnepepaborka HedTH
TePMHUYCCKUMH (KPEKUHT, KOKCOBaHUE, TTUPOJIN3) U KATATUTHUYECCKUMHU (KATAIUTHICCKUN KPCKUHT,
pudopmunr) merogamu. OUYUCTKA CBETJIBIX HEPTEHPOAYKTOB: IIEIIOYHAS M KUCIOTHO-IEIOYHAs
OYHCTKA, JenapapuHu3anus, TuApOOYUCTKa, HHTHOMpoBaHUe. OYNCTKA CMa30YHBIX Macell.

[TepepaboTka ra3zoB. OCHOBHBIE TEXHOJOTHYECKHE IMPOIECCHl Ha ra3zornepepadaThIBAOIINX
3aBOJIaX: TOJATOTOBKa (OYMCTKA, OCYIIKA...) Taza K mepepadoTKe, KOMIPUMHUPOBAHUE rasza o
JaBJICHUS, HEOOXOIUMOTOo ISl TepepadOTKH, OTOCH3MHUBAHUE rasa, pas3/iefieHHe HeCTaOMIbHOTO
OeH3MHa, XpaHEHHE U OTIPY3Ka KHUIKOH MPOTYKIIUU 3aBOJIA.

TeMbl JeKI N
1. TlepepabGoTka HEeTH U rasa.

TeMbl NpakTHYeCKUX 3aHATHIA:
1. Bropuunas nepepaboTka HeTH.

Tembl 1a00PATOPHBIX 3aAHATHIA:
1. Texnonoruyeckas cxema Amxkepckoro HIT3.

5. Opranusanusi caMoCTOATEIbLHON PadoThI CTY/IECHTOB

CamocrosiTenbHast paboTa CTyIEHTOB MPU U3YyYEHUH TUCHUILIUHBI (MOIYJIs) MpeaycMOTpeHa
B CJICAYIOUIMX BUAAX U POPMAX (YKazamp HydwcHOe).
— PabGota ¢ TeopeTHyecKMM MaTepUaOM, MOMCK M 0030p JUTEpaTypbl M 3JIEKTPOHHBIX
MCTOYHUKOB HH(GOPMAIMH M0 UHAUBHUIYAIbHO 33JaHHON Mpobieme Kypca.




W3ydeHue TeM, BHIHECEHHBIX Ha CAMOCTOSITEIIEHYIO TTPOPA0OTKY.

[Touck, ananus, CTPyKTYpHUpOBaHUE U TIPE3eHTAIUsT WH(OPMAIUH.

Brimmonnenue noMamiHux 3axaHuid.

[ToaroToBka K J1abopaTopHBIM pabOTaM.

HccnenoBarenbckass paboTa W ydyacTHE B HAyYHBIX CTYJAEHYECKHX KOH(EpeHIHUsX,
CEMHUHapax U OJUMIIUagax.

[ToaroToBKa K OLIEHUBAIOIIUM MEPOTPUSITUSIM.

6. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHHe AUCIUTNIHHbI

6.1. YueOHO-MeTOANYECKOe o0ecrmedyeHue

1.

2.

OcHoBHasl.
Craponyd M.B. u np. TexHomorus HedTH: MOATOTOBKA HEPTH K mepepadoTKe: ydeOHOe
nocobue. - Kpacnonap: U3znarensckuii lom — FOr, 2011. — 120 c.
Kpen B. I'. OcHoBbl HedTerazosoro nena: yueonoe mocooue / B. I'. Kpen, A. B. [llagpuna.
— 2-e 3., mepepad. u no. - Tomck : TITY, 2016. - 200 c. - Tekcr : anexTpoHHsIii // JIans :
AJIEKTPOHHO-OMOmoreynas cuctema. - URL: https://e.lanbook.com/book/107739 (mara
obpamenust: 09.04.2020). — Pexxum gocTyna: ajis aBTOPHU3. MOJIE30BATEIICH.
Kopmak Anekceit AnatonbeBud. OCHOBBI TPAHCIIOPTA, XPAaHCHUS U TIEpepabOTKU HePTH u
raza: yueoHoe nmocodbue aist By3oB / A. A. Kopmaxk. - PoctoB-Ha-Jlony: @enukc, 2015. -365
c.: WIL.. - Beiciiee oOpa3oBanue. -budnuorp.: ¢. 359. - OCHOBHBIC TIOHSATHS U ONPEICIICHUS:
c. 354-358.. -ISBN 978-5-222-24733-4.
Terensmun B. B. Hedrerazosoe aemno. [lonnblit kype: yuedbnoe nocobue / B. B. Terenbmun

B. A. S3eB. - 2-e m3n. - Honronpynusiit: Uatemnekr, 2014. - 800 c. - (Hedrerazosas
nmkenepus) - ISBN  978-5-91559-063-8. - Tekct: osmekrtponHsid. - URL:
https://znanium.com/catalog/product/542471 (nata o6pamienus: 18.06.2020) - Pexum
JOCTYIIA: JUIsl aBTOPHU3. TIOJIb30BATEIICH.

Kopmak A. A. HedrerazonpomsiciioBoe aeno. BBeieHue B CHEIUMANIBHOCTB: ydeOHOE
nocobue 11 By30B / A. A. Kopmiak. - PoctoB-na-Jlony: ®ennke, 2015. - 348 c.

JlomoJIHuTeIbHAS JIUTEpaTypa

. Kanycrun Bnagumup Muxaiinosud. TexHomorus nepepadoTku HedTH: ydeOHOe mocodue

1Uis By30B: B 4 4u.: / Poccuiickuii rocyjapcTBeHHbIN yHUBEpcUTET HEPTH U raza um. 1. M.
I'yoxuna (PT'Y Hedru u I'aza). - Mocksa: Xumus , 2012-2017

Y. 2: ®dusuko-xumudeckue npoueccsl . - 2015. - 395 c.: un.. - bubnuorp.: c¢. 394-395.. -
ISBN 978-5-98109-099-8.

Jlyromkun I'. C. COop u moaroroBka HedTH, raza v Bojabl: yueOHHK ais By3oB / I'. C.
Jlyromkun. - WM3n. crep.. - MockBa: AnpsnC, 2014. - 319 c.. un. - Tekcr:
HEIOCPEACTBEHHBIM.

Nmmyp3uH, A. A. Mamusbsl 1 o6opynoBaHue uis JOOBIYU U MOATOTOBKM HE(TH U rasa:
yuebnuk / A. A. Ummyp3un, 0. I'. MatBee; Ydumckuii rocyaapcTBeHHbIH HedTIHON
texunueckuil ynusepcuteT (YIHTY). - Yda: Hedrerazosoe neno, 2014. - 532 c.: un. -
TekcT: HemocpeICTBEHHBIM.

OKcmulyaTtalidss MarucTpalibHbIX Ta30HE(TENpPOBOJOB M XpaHWIUII: ydyeOHoe mocobdue /
Haunonanenbiii uccnenoBarensckuii Tomckuil nonutexHuueckuil ynuepcutet (TIIY);
coct. A. JI. Capyes. - Tomck: U3a-so TIIV, 2014. - Jloctyn u3 kopnopatuBHoi cetu TITY. -
URL: https://www.lib.tpu.ru/fulltext2/m/2014/m460.pdf (nata obpamenus: 09.04.2020). -


https://e.lanbook.com/book/107739
https://znanium.com/catalog/product/542471

Pexxum noctyna: u3 kopnoparuBHoi cetu TITY. — TekcT: 351eKTpOHHBII.

5. TMapwmiickuii FO.M. OcHoBbl HedTerazoBoro aena: y4ye0. Mmocodbue MO MPAKTHUYECKUM
sansaTusM / FO.M. [Taputickuii. — CI16.: ['opubrit uH-T, 1999. — 91 c.

6. KpaBuoB A.B. u gap. MaremaTHueckoe MOJEIUPOBAHUE XUMHUKO-TEXHOJIOTUYECKUX
nporieccoB. JlabopaTopubiii mpakTukyM. — ToMck: M31-Bo TOMCKOTO MOJIMTEXHUYECKOTO
yH-Ta, 2009. — 136 c.

6.2. UudopmanmonHoe 1 NporpaMMHoe odecrieyeHmne

Internet-pecypcer (B T.4. B cpene LMS MOODLE u np. oGpa3oBarenbHble B OUOIMOTEUHBIE
pecypcenl):

1. BepmikoBa Enena MuxaiimoBHa. OcHOBBl HedTerazoBoro jaena |[DJIEKTPOHHBIH pecypc
]yuebnoe mocobue: / E. M. BepmkoBa ; HanmoHanbHBIN uccienoBaTenbCckuii TOMCKHIA
nonmutexanuecknii yausepcuteT (TITY), Uactutyt npupoausix pecypcos (UIIP), Kadenpa
9KOHOMMUKH npupoanbix pecypcos (JIIP) . — Tomck : U3n-so TITY , 2013.

Y. 1. — 1 xomnsrorepusiit daiin (pdf; 1.8 MB). — 2013.-92 ¢. — 3arnaBue ¢ TUTYJIBHOTO
skpana. — Jloctyn u3 xopnoparuBnoil cetn TIIY. — Cucremusie TpedoBanms: Adobe
Reader.

Cxema aoctyna: http://www.lib.tpu.ru/fulltext2/m/2014/m286.pdf (kouTeHT)

2. CemenoB Huxkomaii Muxaiinosuu. IloaroroBka, TpaHCHOPT M XpaHEHUWE CKBAKUHHOU
MIPOIYKIIMH : 3JIEKTPOHHBIN Kypc [Dnekrponnsiii pecype] / H. M. CemenoB; HanimoHabHBIH
uccieaoBarebckuii  TOMCKUN TOJUTEXHUYECKUW YHHUBEpPCUTET, WH)KeHepHas mIKosa
MHPOPMAIIMOHHBIX TEXHOJOTHH W poboToTexHUKH, OTaeneHne aBTOMATH3AlMH U
po6ototexuuku (OAP). — Dnekrpon. mnan.. — TPU Moodle, 2015. — 3arnaBue ¢ 3KpaHa.
— JlocTyI 1o JOTHHY U HapoJIto.

Cxema moctyma: http://design.Ims.tpu.ru/course/view.php?id=2747 (kouteHT)

3. CemenoB Huxomaii MuxaiinoBud. OCHOBBI HE(pTEra3oBOro Jeja: BHICOJCKIUSI
[Dnextponnsiii pecypc] / H. M. CemenoB; HanmonanbHelil uccnenoBarensckuii ToMckuii
MOJINTEXHUYECKUN yHUBepcuTeT, MHkKeHepHas IIKojga MUHMOPMAIMOHHBIX TEXHOJIOTUH U
pobororexHuku, OTaeneHne aBToMaTu3auu 1 poooTotexHuku (OAP). — DnekTpoH. AaH..
— Tomck: TPU Moodle, 2018. — 3arnaBue ¢ skpana. — J[oCTyII 10 JIOTHHY U MApOJIIO.
Cxema moctyma: http://Ims.tpu.ru/course/view.php?id=11661 (koHTeHT)

4. Pocmsix Anekcannp TuxoHoBud. @Pu3nMyecKHue CBOWCTBA KOJJIEKTOPOB M  IUIACTOBBIX
¢barounoB: ydeOHoe mocobue [Dnektponnsiii pecype] / A. T. Pocmskx; HanmonanbHBIiM
uccnenoarenbckuii  Tomckuit  monutexHuuyeckud — yHusepcuter  (TIIY). — 1
KomnbloTepHbId ¢aitn (pdf; 2.9 MB). — Tomck: Uzn-so TIIY, 2010. — 3arnaBue c
TUTYJABHOTO 3KkpaHa. — JlocTyn u3 koprnopartuBHoii cetu TITY. — Cucremubie TpeOoBaHUS:
Adobe Reader.

Cxema noctyna: http://www.lib.tpu.ru/fulltext2/m/2011/m96.pdf (xouTeHT)

JIunieH3noHHOE MpOorpaMMHOe obecrieueHue (B cooTBeTCTBHM ¢ [lepeuHeM JIMIIEH3HOHHOTO
nporpammHuoro odecneuenus TITY):

1. Microsot Office.

2. Delphi XE4

7. Oco0ble TPeOOBaHNSI K MATEPUATILHO-TEXHUYECKOMY 00ecneYeHU 0 TN CIUTIIHHbI
(3amoJiHsAeTCS IPU HAJUYHH)
B ydeOHOM mpoliecce HCMONB3YyeTCsl Clenyromee jgadbopaTopHoe OO0OpyAOBaHHE IS
MPAKTUYECKHUX U TA0OPATOPHBIX 3aHSATHI:

‘ Ne ‘ HaumeHoBaHue cieniiaJIbHbIX NOMeELIeHHIT ‘ HaumenoBaHue 000py1oBaHus




Ne HauMeHoBaHHe cIIelIHAJILHBIX MOMelIeHHit HaumeHoBaHne 000py10BaHUs
1. Ayautopust IUTsl IPOBENESHUS yISOHBIX 3aHATHH BCex Jocka ayauropHas HacTeHHas - 1 mT.;[1Ikad
THUIIOB, KypCOBOTO TPOEKTUPOBAHUS, KOHCYJIbTAaIINH, qutst opex bl - 1 m.;kad mis nokymeHTos - 4
TEKYIIETO KOHTPOJIIS B MTPOMEKYTOUHON aTTeCTANN mt.; Tym6a moakaTHas - 5 mT.;Cton
634028, Tomckas obmacts, T. ToMck, JIeHnHa pocekT, | JabopaTtopHBId - 5 mT.;KommekT yueOHOH
I 2 Mebenu Ha 34 mocagOYHBIX MECT;
(YueOnsiii kopmyc Ne 10), Maket kocmuueckoro anmnapara [ JIOHACC-K
aynurtopus 415 B Maciutade 1:10 - 1 mT.;MakeT KOCMHYECKOTO
anmapata JIVY B macmta6e 1:10 - 1 mir.;Maxker
kocmuueckoro annapara MOJIHUA B
macmrabe 1:10 - 1 mT.;
Kommnsrotep - 1 mr.; [Ipoekrop - 1 mit.
2. AynuTtopus Ui IPOBEICHHUS YIeOHBIX 3aHATHH BCEX
TUIIOB, KypCOBOI'O IPOEKTUPOBAHMS, KOHCYJIbTALUH, Kommekt yue6HO# Mebenu Ha 15 mocamouHbIX
TEKYIIEro KOHTPOJIS ¥ IPOMEXXYTOUHOH aTTeCcTalun MECT;
(KOMITBIOTEpHBIN KJ1acc) Tymba cTrannonapHas - 2 mrT.;
634028, Tomckas obmacts, T. Tomck, JleanHa mpocnexr, | Kommberotep - 9 miT.
o.2
(Yueonsrii kopmyc Ne 10),
aymuropus 106
3. Aynutopus AJsl IPOBEICHUS YUeOHBIX 3aHITHIT BCeX Kommnsrotep - 22 mt.; Ipuntep - 1 mr,;
THITOB, KYPCOBOTO MPOCKTUPOBAHUSI, KOHCYJIbTAIIHI, IpoexTop - 2 mir. Acrobat Reader DC
TEKYIIEr0 KOHTPOJIS M POMEXYTOYHON aTTeCTalnH and Runtime Software Distribution Agreement;
(KOMITBEOTEPHBII KITAcC) Visual C++ Redistributable Package;
634028, Tomckas obnacts, r. Tomck, Jlennna npocrekr, | PascalABC.NET; MATLAB Full Suite R2020a
. 2 TAH Concurrent; MathType 6.9 Lite; K-Lite
(Yuebusrii kopmyc Ne 10), Codec Pack; GNU Lesser General Public
ayautopus 116A License 3; GNU General Public License 2 with
the Classpath Exception; GNU General Public
License 2; Far Manager; Chrome "634028,
4, 415 213106 634028, Tomckast obmacth, r. Tomck, Jlennna

106-KomnbioTepHblii KjaccAyauTopus As
MIPOBEICHUS YUCOHBIX 3aHITHI BCEX TUIIOB,
KYpPCOBOT'O MPOEKTUPOBAHHUS, KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON
aTTecTtanuu (KOMIBIOTEPHBIHN Kinacc) KoMmekT
yaeOHOM Mebenn Ha 15 mocamouHbIx
mecT; Tym0Oa cranimoHapHas - 2 miT.;
WNudopmannonnsiii crern Ne 1 - DKC
"AnroMuHHEBBIE KaOenpHbIe KaHaNbl" - 1
mT.;Creng Ne 2 "KitemMHOe oGecrieuenue
aBTOMAaTU3UPOBAHHBIX cucTeM" - | wT.;CTeHA
No 4 "KoMmmyTannoHHass MOy IbHas
anmapatypa (EKF electronica) - 1
T, ; Mcrounnk nmuranusa NES-100-12 - 1
wt.;Ctern Ne 5 "CunoBoe o0opynoBanue u
kHonku" - 1 mT.;Ctena Ne 6 "Merannokopiyca
JUTS DJIeKTporuToB" - 1
miT.; CenanTu3upOBaHHbIN y4eOHO-HayIHbII
KOMILJIEKC HHTETPUPOBAHHBIX KOMITBIOTEPHBIX
cucteM - 1 mr.;Crenn Ne 3 "CunoBsie
aBToMaTrueckue Boikimrouatenu (EKF) - 1 m.;
Kommerotep - 9 mit.  Acrobat Reader
DC and Runtime Software Distribution
Agreement; Visual C++ Redistributable
Package; PDF-XChange Viewer; Mozilla

MPOCHEKT, 1. 2




Ne HaunmeHnoBanue cnmenuaJbHbIX ﬂOMel[IeHl/lﬁ HaumenoBaHue 060pyn03amm
Public License 2.0; MATLAB Full Suite
R2020a TAH Concurrent; MathType 6.9 Lite;
Mathcad Prime 6.0 Academic Floating; K-Lite
Codec Pack; GNU Lesser General Public
License 3; GNU General Public License 2 with
the Classpath Exception; GNU General Public
License 2; Far Manager; Chrome; Berkeley
Software Distribution License 2-Clause
213-IloTo4Hasi JIEKIINOHHAS ayAUTOPHUS
AyauTopus Juisl TpOBeIeHUs YI€OHbIX
3aHATHI BCEX TUIIOB, KypCOBOI'O
MPOEKTUPOBAHUS, KOHCYJIbTAlU/, TEKYILIETO
KOHTPOJISL U IPOMEKYTOUHOM aTTECTALMKU
Jlocka aynutopHas HacTeHHas - 1
wt.;KommiekT yaeoHoit mebenu Ha 88
IOoCaaAO04YHbIX MCCT, KOMHBI—OTep -1
wt.; [Ipoekrop - 1 wir. Acrobat Reader
DC and Runtime Software Distribution
Agreement; Visual C++ Redistributable
Package; Mozilla Public License 2.0;
MathType 6.9 Lite; K-Lite Codec Pack; GNU
Lesser General Public License 3; GNU General
Public License 2 with the Classpath Exception;
GNU General Public License 2
415-YyeOHas aynutopuss  Ayautopus JUis
IMPOBCACHU y‘le6HbIX 3aHSTUMN BCcEX THIIOB,
KYPCOBOT'O IIPOEKTUPOBAHHUS, KOHCYJIbTALUH,
TEKYIICTO KOHTPOJIA U HpOMe)KYTO‘{HOﬁ
arrectauun  Jlocka ayIMTOpHAsi HACTCHHA -
1 mrr.;lIkad ansg ogexast - 1 mwt.;kad mis
JTOKYMeHTOB - 4 mT.;Tym0a noakaTHas - 5
wt.;Cron 1abopatopHslit - 5 mt.;Kommiekt
yaeOHOM Mebenn Ha 34 MocagouHbIX MECT;
MakeT KOCMHUYECKOIr 0 arrapara
I''TIOHACC-K B macmtabe 1:10 - 1 mt.;Maker
KocMuueckoro anmnapara JIYY B maciirabe
1:10 - 1 mt.;MakeT KOCMHUYECKOT0 anmapara
MOJIHM A B macmtade 1:10 - 1 mT.;
Kowmnetotep - 1 mt.; [IpoexTop - 1 mrT.

Pabouas mporpamMma coctaBieHa Ha ocHOBe OOImiel XapaKTepHCTUKH 00pa3zoBaTeIbHOMN
nporpaMMbl 10 HampaBieHuio 15.03.04 ABromaTu3ams TEXHOJIOTWYECKHX TIPOIECCOB U
npou3BojacTB.  Cneumanmzanuu  [IporpamMmmHO-  ammapaTHble  KOMIUIEKCHI  YIIpaBJICHUS
MIPOU3BOJICTBEHHBIMH CUCTeMaMH U VHTeIeKTyaabHble CUCTEMbl aBTOMATH3aIlUN W YIPaBICHUS
(mpuema 2019 r., 3a04Has popma oOyueHHs).

Pa3pabotunk(n):

JI0mKHOCTD Tloamuce DUO

Crt. mpenoiaBarelib CemenoB H.M.




[IporpaMmma omoOpeHa Ha 3acemaHuu  Bbimyckaromero OTaeneHHWsT aBTOMATHU3AMA |
poboroTexuuku (mpotokos Ne 18a, ot 28.06.2019 1.)

3aBenyronuit kadeapoit —
pykoBoaurens OAP :
K.T.H, JOLIEHT j [ ®unmunac A.A/
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