MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHM S POCCUMCKOM ®EJEPAITUUA
®EJIEPAJIbHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUPEXXJIEHWE BBICIIIEI'O OBPA3OBAHUS
«HALTMOHAJIbHBIN YICCJIEJOBATEJILCKHIM TOMCKUM ITOJIMTEXHUYECKHIA
VHUBEPCUTET»

VTBEPXJIAIO

HN.o. nupexropa AITIIT
H.B. g@m 4

«3O0% OF 2050 T.

PABOYAS ITPOTPAMMA JIUCITAIIJIMHBI
TIIPHUEM 2020 r.
DO®OPMA OBYUYEHWUSI ounas

Yupapjenne HeTera3oBbIMH T€XHOJIOTHIECKHMMM IPOIECCAMHE

Hampasnenne nogrorosku/ | 21.04.01 «Hedreraszosoe genox»
CIIEIIHAIFHOCTD

O6pazosarensnas mporpamma | «Pa3paborka u SKkcmuryaTanus HeTAHBIX H
(HarpaBIeHHOCTH (IPOGHIIL)) | ra30BBIX MECTOP OKICHHID

Coennamisanus | «Pa3paboTka U 9KCILIyaTanus HepTHHBIX H
ra3oBbIX MECTOPOXKIEHHID)

Yposens 06pa3oBaHus | BEICIIEe 00pa3oBaHUe — MArMCTPATypa

Kypc 1| cemectp | 1
TpynoeMKoCcTh B KpeauTax 3
(3aUeTHHIX €IMHHUIAX)
Buns! yueOHOM gesTensHOCTH BpemenHoi# pecypc
Jlexium 8
KonTtaxThas (aymuropHas) [IpakTudeckre 3aHATHS 40
paboTa, u JlabopaTopHbIe 3aHTHS -
BCET'O 48
CamocrosrtenpHast paboTa, 4 60
B T.4. OTJEIbHEIE BUABI CAMOCTOSTEILHOM PabOTEI C KYPCOBOIi MpoeKT
BBIZIEJIEHHOM IIPOMEXYTOYHOH aTTecTanueit (KypcoBoi
IIPOEKT, KypcoBas paboTa)
HUTOI'O, u 108
Bupn mpomexyTounoii | 3k3amen, | OGecmeumBaromee o
arrecranuy | aud. 3ager | II0JIpa3/IeIeHIE HIL
/]
H. o. 3aBenyromero xadempoii - - ':\\ N.A. Mensuuk
PYKOBOIHMTEIIS OTEIICHHS Ha V{/\/ F
npaBax Kagenpsr OHJI 7 ﬁ/
PyxoBomurens OOIT %W“S@/ I1.H. 3atukoB
IIpenonaBatens X/ Mh IL.H. 3sTuxoB

2020



1. [lesiu 0OCBOEHUSA TUCIUTLIHHBI

[lensiMmu OCBOEHUSI TUCIHUIUIMHBI «YTpaBieHHEe He(TEera3oBbIMU TEXHOJOTHYECKUMU
mporeccammuy siBisiercst opMupoBanue y odyuarommxcst onpenenennoro OOIT (m. 5.4 Obmeit
xapaktepuctuku OOII) cocTtaBa KOMIETEHIIMH i1 TOATOTOBKH K TMpodecCHOHaIbHON

ACATCIIBHOCTH.
. Cocrapsiionye pe3yJbTaTOB 0CBOCHHS
HnauKkaTophbl 10CTHKeHHsS] KOMIIeTeHIHI
Ko (1eCKpPHNITOPbI KOMMNIETEHIIMH)
HanmenoBanne HaumenoBanue
KOMIIETeHIH
KOMIIeTeHIHH Kon HHIHKATOpa Kox HanmenoBanue
HHAMKATOpa J0CTHKEHH S
OIIK(Y)-3 Cnoco6eH paspabarsBars  |[M.OIIK(Y)-3.1 Amnanmupyer OIIK(Y)3.1B1 Brnaneer onbitom aHanu3a
Hay4YHO-TEeXHUUYECKYIO, nHbOpMAaLHIO u nHbopMaImy,
HPOEKTHYIO H CIyKEOHYIO COCTaBIISIET 0030pBHl, coCTaBJICHHS 0030pOB,
JIOKYMEHTaIHIo, OTYeTHI 0T4éTOB
0(hOpMIIATH HAYYHO- OIIK(Y)3.1V1 YMeeT aHaIu3upoBaTh
TEXHUUYECKHE OTUETHI, MH(POPMALHIO, COCTABIISITH
0030pbI, yOIHKalKy, 0030pBbI, OTYETHI
peneH3un OIIK(Y)-3.131 3HaeT HopsII0K
odopmieHus nmpasuia
COCTaBIICHHSI OTACIBHBIX
0T4ETOB, 0030pOB
MK(Y)-1 Crnoco6Hoctb paspabarsiBary  M.IIK(Y)-1.1 VYuactByer B pa3zpaboTke MK(Y)-1.131 3Haer pyKoBoasIIne
METOIMYecKoe obecreyeHue METOJINYECKHX JIOKYMEHTHI, (peiepaibHble
ULt TIepBUYHOI JOKYMEHTOB o HOPMBI u IpaBuia,
HEePUOAUYECKON IMOATOTOBK BOIIPOCAM  IIPOBEEHUS 0COOEHHOCTH IOATOTOBKU
M aTTECTallMH CIIEIHAIACTO! T€0JIOTO-IIPOMBICIIOBBIX n aTTecTalui
B obnactu J00bIY padot, MpPOEKTHUPOBaHUS, CHELUAINCTOB, CTaH1apThI
YIJIEBOJOPOJHOTO ChIPhS OTYETHOCTH, IOJIrOTOBKU TIK(Y)-1.1V1 Ymeer pa3pabaTbIBaTh
U aTTecTaly B 00MacTH METOJNYECKHE
MIPOMBILIEHHON PEKOMEH/IALN 1 THUIIOBBIC
0e3omacHoCTH Ha (OpMBI  TOKYMEHTOB B
OIacHbIX npoecCHOHATEHOU
MIPOU3BOACTBEHHBIX JIeSITEIIbHOCTH
obbekTaXx B IIpoleccax IK(Y)-1.1B1 Baneer HaBBIKaMH
J00BIuM pa3paboTKu
YIJI€BOAOPOAHOI'O CBIPbA METOIUYECKOTO
obecrnieueHus B
IIPOU3BOJICTBEHHBIX
mpomeccax, a  TaKxke
TIPOBEICHHS
KOHCYIIbTaIHit o
BOIPOCAM
npoeccHOHATEHON
JIeSATETHOCTH
MK(Y)-3 Cnocoben N.IIK(Y)-3.1 OleHNBAET TOBBILICHHE MK(Y)-3.1B1 Brangeer METOAUKAMH
oreHnBaTh 3PPEKTUBHOCTD 3 peKTHBHOCTH TOOBIYN pacuera 3KOHOMHMYECKOM
HMHHOBaIlMOHHBIX YTTIEBOJIOPOJTHOTO  CHIPhSI 3¢ dexTnBHOCTH
TEXHOJIOTMYECKUX PEeIIeHHI U TpPOBEJICHHSA Te0JI0ro- MOJIEpHU3ALUU TIPOLIECCOB
B TIPOIIECCE BBINONHEHUS MPOMBICTIOBBIX paboT B 1 000pyOBaHUS
TIPOU3BOICTBEHHBIX MPOIECCE  BBIMOJHEHUS IK(Y)-3.1Y1 Ymeer TPOBOJIUTH
HoKasaTenei npu MPOM3BOICTBEHHBIX SKOHOMHYECKYIO  OLEHKY
paspaboTke n oKasaresen pH BApUAHTOB  Pa3paboTKu
9KCIUTyaTallun HEQTIHBIX H pazpaboTke u MECTOpPOKJICHUH, —pacuder
ras’oBbIX ~ MECTOPOKACHMI 9KCILTyaTallul He(TIHBIX 3(}EKTUBHOCTH T€OIOr0-
YTIIEBOIOPOTHOTO CHIPhSI n Ta30BbIX TEeXHUYECKUX
MECTOPOKAECHUH MEepONpUATHI npu
paspaboTke u
9KCIUTyaTalHl HEeDTSIHBIX
u Ta30BbIX
MECTOPOXKICHU
YTIIEBOJIOPOJIHOTO CHIPhsI
MK(Y)-3.131 3Haer Hay4HO-
TEeXHUUECKHUE
JOCTIDKEHHSI,  TEXHHKO-
HKOHOMHUECKHE
MoKaszaTenu pa3paboTKu,
nepe1oBon
OTEUECTBEHHBII u

3apyOeXHBIIl OMBIT, PUCKU




Kon
KOMITETCHIIUN

HaumenoBanue
KOMINETeHIUN

HNHaMKaTOPbI JOCTHXKEHH S KOMIIeTeHIUii

Cocrapisiioniye pe3yJbTaToOB 0CBOCHHS
(1ecKpUNTOPHI KOMIETEeHHH)

Kon
HHAHKATOpa

HaumenoBanue
HHIMKATOpPA
JIOCTHIKEHUsI

Koxn

HaunmeHnoBanue

BHEJPEHHUS HOBOM
TeXHUKH, TEXHOJIOTHH H
HMHHOBAIUH,
JKOHOMUYECKHE KPUTEPUH
OLCHKH  pa3paboTKu U
9KCILTyaTalud HEeQTIHBIX
u Ta30BbIX
MECTOPOKACHUI
YIJIEBOJOPOJIHOTO ChIPbs

TIK(Y)-5

CrocobeH ydJacTBOBaTH B
yIIpaBIICHHN
TEXHOJIOTHYECKUMH
KOMIUIEKCaMH, MPUHUMATh
pemieHnss B YCJIOBHSX
HEOIPEEICHHOCTH

WLIK(Y)-5.1

PykoBoAMT mEpcoOHATIOM
o/pasaeeHui o
Jo0bIue
YTIIEBOJOPOJHOTO  CHIPBSI
U T€0JIOrO-IIPOMBICIIOBBIX
pabot B nporiecce
pa3paboTku u
9KCIUTyaTally HEe(TSIHBIX
u ra30BbIX
MECTOPOXKICHUN

TIK(Y)-5.131

Braneer OIIBITOM
BBITIOJTHEHUS
MEpONPUATHH,
HaIpaBJIeHHBIX Ha
BHEJIpEeHHE HOBOM
TEXHUKH U TEXHOJIOTHH, B
COOTBETCTBUH
TpeOOBaHUAM OXpPaHbI
TpyJa, NPOMBIIUICHHOW U
TIOXKapHOH 0€30MacHOCTH

TIK(Y)-5.1Y1

YMeer aHanu3upoBaTh M
000011aTh repeoBon
OIBIT Pa3pabOTKH HOBBIX
TEXHOJIOTHIECKHX
MPOLIECCOB u
obopynoBaHus,
MEpONpUATUi no
OIITUMHU3ALUH JOOBIYH
YIJIEBOJJOPOTHOTO  CHIPbS,
B3aMMOJIEHCTBOBATH c
3aKa34UKOM,
TIOJIPSTIUKOM u
CEpPBUCHBIMU
OpraHu3aLUsIMU

TIK(Y)-5.1B1

3HaeT TEXHOJOTHYECKHe
MIPOLIECCHI J00bIYH
YIIIEBOIOPOIHOTO  CHIPBS,
METOJIBI IIPOBEICHHS
TEXHUYECKHX PAcyeToB U
Ompe/eIeHuUs

3¢ dexTHBHOCTH
9KCILTyaTalu u
MOJICPHU3ALMI
00opyoBaHus,
TpeOOBaHU OXpaHbl
TpyAa, IMPOMBIIIJICHHOM,
MOKapHOM u
9KOJIOTMYECKOI
6e30macHOCTH

2. Mecto aucuumiannsl B ctpykrype OOII

JucuuruinHa oTHOcUTCs K 0a3oBoi yactu bioka 1 ydyeGHOro mimana oGpa3oBaTellbHON
IIPOTrPaMMBI.

3. [Inanupyemble pe3yJbTaThl 00y4eHHs M0 TUCHUIIINHE

[locne ycremHOro OCBOEHHUS AUCHMILIMHBI OyayT cGOpPMUPOBAHBI PE3YJbTATh
o0yueHus:
ILnanupyemble pe3y/1bTATBI 00y4eH sl 110 JHCHHILIHHE HNHauKaTop 10CTHKEHUST
KO[[ HawnmeHoBanue KOMIICTCHITHHA
11.0TIK(Y)-3.1
3 6 6 6 VLITK(Y)-1.1
P 1 HATb U BBIOMPATh Hauboee YPPEKTUBHBIEC PECYPCO- M SHEPTOCOCPETAIOIINE |y 17K(v)-3.1
TEXHOJIOTHH JUISl PELICHUS 33124 33 Pa3pabOTKOH pa3IMYHBIMH METOIAMH. MLITK(Y)-5.1
P2 |y 5 6 11.0TIK(Y)-3.1
pill METh BRIOUPATh ONTUMAJIbHBIE PEKUMBI (PYHKIIMOHUPOBAHHS 000PYI0BaAHHUS VLTTK(Y)-1.1




He(Tera3oBoil OTPACIIM U PemaTh NpodecCHOoHaNbHbIE 3a1aun 110 Texuuke u  [MIK(Y)-3.1
TEXHOJIOTUH KOHTPOJIS pa3pabOTKH MECTOPOXKACHUH THIPO- IK()-51
ra30JHHAMHYCCKUMHU METOIAMH.
BriazieTs pUKIaAHBIMK METOJMKAMH PACYCTa ONTHMANBHBIX PEXXUMOB PabOTHI |1 ik (v)-3.1
o0opymoBaHus PH pa3paboTke He(TEra3oBbIX MECTOPOKACHUH U YMETh MLITK(Y)-1.1
P/ 3 | rpaMOTHO KCIIOJIB30BaTh COBPEMEHHBIE TEXHOJIOTHH MUPOBBIX TIPAKTHUK 10 ggﬁgggi
3¢ PEKTHBHOMY U3BICUCHHIO YTIIEBOAOPOIOB, JOOBIYH, TPAHCTIOPTA U ’ '
XPaHCHUSL.

OHCHO‘IHBIG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘-IHOfI arrecTauu nNpcACTaBJICHbL
B KaJICHOapHOM pCﬁTHHF'HHaHe JUCHUITIIMHBI.

CTpyKTypa u coepkaHMe QU CHUILTHHbBI

OcHoBHBIE BH/IbI Y4eOHOH 1eSITeJIbHOCTH

DopMuUpyeMblii
PMYPY . O0bem
pe3yJbTart Buabl yueoHoii
Pa3nesibl A CUMIIMHBI BpeMeHHU,
00yuyeHus1 Mo NeSTeIbHOCTH u
JUCHUILIMHE :
Paznen 1. Jleximn 2
1. Beenenue. Llenn u 3amaun IpakTnyeckue 8
JUCIMITIINHBIL. Pl 3aHATUS
2. Krnaccudukanus HedTerazoBbix P12 JlaboparopHbie i
TEXHOJOTHYECKUX MTPOLIECCOB. PJ13 3aHATUSA
3. OCHOBHBIE TEXHOJIOTUYECKUE CamocrosiTenpHas 12
napaMmeTpsl B He()TEera3oBbIX MPOIIECCax. pabora
Pazpean 2. Jlexmuu 2
1. I'mppo-razoanHaMuyeckue
IIpakTrueckue
MIPOLIECCHI, pPa3MepHbIE U Oe3pa3MepHbIE SAHATHS 12
napameTpsl TIpu pa3padoTke P11
JlaboparopHblie
He(TerazoBoro MECTOPOKICHUSI. P/12 -
AHSATHUS
TepmoanHamuka, Temio-maccooOmennbsie | PJI3 3
MPOLIECCHI, pa3MepHBIE U Oe3pa3MepHbIe CaMOCTOSTebHAS 18
napameTpsl TIpu pa3padoTke pabora
He(TEera3oBoro MECTOPOKICHUSI.
Paznea 3. Jlexunn 2
1. Xumunuecku AKIMOHHBI
ecKue (peakio ¢) [IpakTnueckue
POLECCHl, PU3UKO-XUMHUECKHE 12
., Pl 3aHSTUA
CBOMCTBA XHUJKOCTH U Ta3a. P2
2. MexaHW4ecKue IPOLECCHI, PI3 JIabopaTopHbie i
pa3MepHbIe U Oe3pa3MepHbIe TapaMeTphl 3aHATHA
npu pa3paboTke He(TErazoBoro CaMOCTOSTEIbHAS 18
MECTOPOKIACHUSI. pabora
Pasznen 4. Jlexuyn 2
1. Anmapatsl u puOOpHI IS
p PHOOPRI L [IpakTnueckue 8
OTIpeIeTICHUS TTapaMETPOB B
pen | nap p PJI1 3aHATHS
He(Tera3oBoi OTpaciu.
P12 JlaGopatopHsble
2.  ABroMmarusanus -
P/3 3aHATHS
TEXHOJIOTMYECKHUX MPOIECCOB MPHU
pa3paboTke HedTerazoBoro CamocrosiTenbHast 12
MECTOPOXKIACHUS. pabora




Coneprxkanue pa3ienoB AUCIUTUTHHBL:

Pa3nea 1. Beenenne. llean n 3axaun nucnuniunel. Kinacendukanus HedrerasoBbix
TeXHOJIOTHYeCKUX npoueccoB. OCHOBHBIE TEXHOJOTHYEeCKHEe TapaMeTpbl B HedTerazoBbix
npoueccax.

JucuuruimHa  «YTpaBieHHe He(PTEra3oBbIMH  TEXHOJIOTHUYECKHMMH  IPOIIECCAMI»
uccieayer obmue Juid HedTerasoBol OTpacid TEXHOJIOIMYECKHE IPOLECChl, H3ydyaer
U3MEpEeHUe TMapaMeTpoB OSTUX IPOLECCOB, NPUOOPHI U ammaparbl, HCIOJIb3YeMbIe IPH
pa3paboTke He(TerasoBoro MeCTOpOXKIeHMs M ux aBToMaTtu3auuioo. CoBpeMeHHas
HedTerazoBass OTpacib BKJIIOYAeT OONBIIOE YHCIO  pa3iuyHbIX — mpou3BoAcTB. C
UCIOJIb30BaHUEM (PU3UKO-XMMHUYECKMX M TEXHOJIOI'MYECKMX METOAO0B OOpabOTKH HCXOAHOTO
YIJIEBOAOPOAHOTO MHHEPAJIBHOTO CBHIPhSl TPOBOAMTCS UHIMPOKHWH BbIOOp mpu OypeHuw,
pa3paboTKH, FKCIUTyaTallMM U TPAHCHOPTHPOBKM HE(PTH M ra3a pa3zHOOOpa3HbIX MPOJIYKTOB,
BKJIIOYAIOIUN HEOPraHWYECKUE KHUCIOThl U UX COJM, LIEJIOYH, CTPOMUTENIbHbIE MaTepHallbl,
MHOT'OYHCIICHHbIE OPIraHUYECKHE COCMHEHUS.

TeMBI JeKIMii:

1 Kuaccudukanuus HeTera3oBbIX TEXHOJIOTHYECKUX IIPOLIECCOB. OcHoBHbIE

TEXHOJIOTHYECKHE ITapaMeTphbl B He(hTera3oBbIX Mpoleccax.
Ha3BaHusi npakTH4YecKuX pador:

1 TlocesieHa TEOPETUUYECKUM HCCIEIOBAHUSAM METOJOB pacueTa (PU3HYECKHX CBOMCTB
He(i)TI/I U Ta3a, pacCMaTrpuBarOTCA KOPpPCIAIHNMU, IOJTYYCHHBIC OTCYHCCTBCHHBIMU U
3apyOeKHBIMU HCCIIEIOBATENsAMH, ISl pacyera: JaBJICHUs HACHILEHUS HepTH raszom;
ra3ocoziepanus; 00BeMHOTo (akropa He(TH; IUIOTHOCTH HE(PTH; MEPECUYETHOTO
(akTopa; BI3KOCTH; IOBEPXHOCTHOI'O HATsKEHUs. 3ajauyl 110 JaHHOMY HaIpaBJICHUIO.

2 Ilponenypa MoOANEpKKH TMPHHATUS PEIICHUI MO BHIOOPY M YTOYHEHHUIO (PH3UUECKUX
CBOWCTB He(pTH M raza. 3ajjauu 10 JAHHOMY HaIIPABJICHUIO

3 AHanM3 NPUMEHMMOCTH KOPPEJSIIHNA TpeIHa3HAYeH ISl OmpeneieHus KodpuienTa
JIOBEpHs, KOTOPBIA SABISETCA CTENEHbIO JOCTOBEPHOCTH PACUETHOTO 3HAYEHUS.
[Tpumepbl, KOTOPBIE SIBIISIOTCS CTENIEHBIO IOCTOBEPHOCTH PACUETHOTO 3HAUCHHUSL.

Pasnen 2. TI'mapo-razonMmHamMuvyecKHe TpoLecchl, pa3MepHble U  0(e3pa3MepHbIe
napaMeTpbl NpH pa3padoTke HedTerazoBoro Mecropoxiaenusi. TepMoaHHAMUKA, TENJI0-
Maccoo0OMeHHBbIe TPOIecChl, pa3MepHble W 0e3pa3MepHble MapaMeTphbl NpPH pa3padoTke
Hed)Tera3oBoro MecTopoKAeHHsI.

I'mppo-razoquHaMU4ecKHe IPOLECCHI, CKOPOCTh KOTOPBIX OIpPENEISAeTCS 3aKOHAMHU
TUIPO-Ta30/IMHAMUKH — 3TO JIBUYKEHUE KUJKOCTEH U Ta30B.

TepmoauHaMuyeckne Mporecchl paccCMaTpUBAET MOBEACHHE CUCTEM, TO €CTh OOBEKTOB,
M0-BUJIMNMOMY, COCTOSIIIMX M3 HEKUX 3JIEMEHTOB, YacTHIl; HauboJsiee OOIIMM Ha3BaHHUEM JJIs
COCTaBHBIX YacTeil cucTeMbl OyIeT MoAcucTeMa.

TemnoBele npoueccsl, CKOPOCTh KOTOPBIX ONPEENAeTCs 3aKOHaMU TEIIoNepeadu — 3TO
0 crioco0ax pacmpoCcTpaHeHus Teria.

Tembl JeKuMit:

2 T'mapo-TazoMHAMHUYECKHE TPOIECCH, pasMepHbIe W Oe3pa3MepHbIE MapaMeTphl MPH
pa3paboTke He(TerazoBoro MeCTOpOoXJIeHHs. TepMoAMHAMHUKa, TelIo-Macco-
oOMEeHHBbIE TpPOLECCHl, pa3MepHble U Oe3pa3MepHble NapaMeTpbl MpU pa3zpaboTke
HePTEra30BOro MECTOPOKIACHHUS.

Ha3panus npakTuyeckux pador:




4 PemieHue BHYTPEHHHX 3a/1ay, CBA3aHHBIX C aHAJIU30M JIBHXKEHUS KUAKOCTEH BHYTPH
Tpy0O ¥ KaHAJIOB W CMEIIAHHBIX 3a/ad ABWKCHHS >KHIKOCTEH WM Ta30B depe3
nopucThiid cinoil. Pacuer ¢(usmueckux cBOMCTB HE(TAHOTO raza C HCIOJIb30BAHUEM
ypaBHEHHsI COCTOsHUA. Pacder (uU3MUEeCKUX CBOMCTB IUIACTOBOM HepTH mpu e
OJIHOKPAaTHOM pa3ra3upOBaHUU.

5 TexHonoruu ruApOAMHAMUYECKUX HCCIIEIOBaHUN CKBaxuH. VccnenoBanue CkBaXxuH
METOJIOM  YCTaHOBUBIIMXCS ~ 0TOOpoB. lccnmepmoBaHue — CKBaXXMH  METOAOM
BOCCTAHOBJIEHMSI IaBJICHUS. 3a1a4y 110 ’TOMY pa3Jeiy.

6 Temroodbmen u comporuBienre B HKT npu mepemeHHBIX (Pu3MUecKHX CBOWMCTBAX U
FPaHUYHBIX yCIOBUSX 1-ro poja Ha HavalbHOM YydacTke Teruio-macco-
rUApoJMHAMUYeckoe Tmogo0ue ¥ METOJ aHajdu3a pa3MepHOCcTed B 3aJayax
HedTerazoBoi oTpacin. MHOTOKOMIIOHEHTHBIE cucTeMBbL. Tepmoauddysus. 3aaauu mo
3TOMY pazzieny.

Paznen 3. Xumuyeckue (peakinMOHHBbIE) Impouecchl, (U3NMKO-XUMHUYECKHE CBOICTBA
JKMIKOCTH M ra3a. MexaHuyecKHe NMPoOLecChl U anmapartbl, pa3MepHbie U 0e3pa3MepHbIe
napaMeTpsbl B He(pTera3oBoi OTpacJIu.

Hcnonb30BaHne XMMUYECKUX IPOLIECCOB obecrieunBaeT Oosiee TIyOOKyI0 mepepadoTKy
He(PTH C TIONYYCHHEM CBETIBIX HEPTEHPOAYKTOB B KOJIMYECTBAX, IPEBBIMIAIONINX X
coJiep>kaHue B cxoaHou Hedtu B 1,5 — 2 pasa.

XUMHUYECKHE TPOIECCHl MO3BOJISIOT MOJY4YaTh CHIPbE IS MHOTUX HEPTEXMMHYECKUX
MIPOU3BOJICTB, B YACTHOCTH, HEMPEICNIbHbIE YIIIEeBOAOPOIbl — AITHIICH, IPOMUICH, OyTUIICHBI,
OyTaaueH, apoOMaTUYEeCKHE YIJIEBOJAOPOAbI — OCH30J, TOJYOJ, STWIOSH30J, KCHIIOJHI,
n3onponuiden3on u ap. Ha 6a3e Takoro ChIpbsi OCYILIECTBISETCS MPOU3BOJCTBO IJIACTMACC,
CUHTETUYECKUX KAaydyKOB, CHHTETUYECKHUX BOJIOKOH, MOIOUIUX CPEJICTB M JPYTUX IEHHBIX

MMPOAYKTOB.

TeMBI JeKIMii:
3 Xumunyeckue (pPeaklMOHHBIC) MPOIECCH, (PU3MKO-XMMHUYECKHE CBONCTBA JKUAKOCTH U
rasa. MexaHuuyeckue IpoLEecCchl U anmnaparhl, pa3MepHble 1 Oe3pa3MepHble TapaMeTphbl
B He()Tera3oBoi OTpaciy.
Ha3Banusi npakTu4eckux pador:

7 TepMonnHaMuyeckue acrekTbl (a3oBbIX MEPEXOAOB B HEPTIHOW AMCIIEPCHON
cucreme. CtpykTypa acganbTeHOBbIX MoOyeKyl. CTpoeHue ac(anbTeHOBBIX YAaCTHIL:
monemu Mewa, Ildaiipepa n Caanema, muramuueckas mojens CioHseBa, YHrepa,
lena-MynnuHca, hpakTanbHas MOJEb arperalyy. 3a1auy B 3TOM HaIPaBICHUN.

8 3amaun ¢ pasfeneHHeM HEOJHOPOJHBIX CHUCTeM (OCaxIeHHUe, KiIacCHu(pUKaIs,
bunpTpoBaHMEe, MOKpas OYMCTKA W Jp.) TMpH pa3zpaboTke HePTErazoBoro
MECTOPOKICHHUS.

9 3anauyn ¢ 06pa3oBaHUEM HEOTHOPOJHBIX CUCTEM (TIepeMEININBaHNe, JUCTIEPTUPOBAHHE,
TICEB/IOOKIKEHUE, reHoo0pa3oBaHue npu pa3zpaboTke He(dTerazoBoro
MECTOPOXKACHHUS.

Paznen 4. Anmaparel ¥ npuOopbl Ui ONpe/fesieHHs] NapaMeTpoB W paldoThl B
HedTerazoBoil oTpaciau. ABTOMATH3AIUS TEXHOJOIMYECKHX NPOLECCOB NMPH pa3padoTke
He(TerazoBoro MecTopoKICHHUs.

Hacroammuii pasznen mnpenHasHadeH i M3YYEHUS THUIIOBOTO TEXHOJIOIMYECKOIO
0o0Opy/nOBaHUs, BXOJSIIErO0 B COCTaB TEXHOJOTMYECKUX YCTAaHOBOK TIpU pa3paboTke
He(TEra30BOro MECTOPOKICHUSA. MPOMBICIIOBOH MOArOTOBKM HepTH M rasa. HedTh u ras,
noObIBaeMble U3 HEJpP, TOMUMO LIEJIEBBIX MPOAYKTOB COAEPKAT TaKKE pa3IUYHbIE MMPUMECH,
KOTOpbIE HEOOXOAMMO YAAIUTh Nepes TPAaHCIOPTUPOBKOM U MepepabOoTKOM yriieBOI0pOIHOTO
celpbsi. IloAroToBka chIpbs Ha TMEPBOM CTAagUM OCYLIECTBIAETCS HEMOCPEACTBEHHO Ha




poMbIciie (MPOMBICIIOBAs TOATOTOBKA), HAa BTOPOM CTaauu — Tepeln mepepadoTKON Ha
NPEINPUATHIX COOTBETCTBYIOLIETO MPODHIIS.

TeMmbl JIeKIHH:

4

Arnmaparbl U npuOOpsl A7 ONpENeNIeHUs MapaMeTpoB U paboThl B HedTerazoBoi
oTpaciu. ABTOMAaTH3alMs  TEXHOJOTMYECKUX  MPOIECCOB MpHU  pa3paboTke
He(TEera3oBoro MECTOPOKICHHUS.

Ha3Banus NMPAKTUYIECCKUX p360T:

10

12

3ajaun 1o ImpoueccaM pas3feleHUs HEOAHOPOAHBIX CHCTEM THUIA «KHJIKOCTb-
KUAKOCTBY, <OKUAKOCTb-Ta3z» M «KUIKOCTb-TBEPJOE TEJIO0», K KOTOPbIM OTHOCSTCS:
Ipolecchl  OTCTaMBAaHUS WM  OCAXKICHMs, pealu3yeMble 1OJ  JeHCTBUEM
IPaBUTAIMOHHBIX WM HEHTPOOESKHBIX CHJI 1 OCHOBAHHBIE Ha PAa3HOCTH IUIOTHOCTEH
COCTaBJIAIOLIMX HEOJHOPOAHOM CUCTEMBI; TPOLIECCHI cenaparus

3ajaud 1O aaBTOMATHU3AaLUU TEXHOJOIMYECKMX IIPOLIECCOB IpPHU  Pa3pabOTKe
He(TEera30Boro MECTOPOKICHHUS.

TeMaTHKa KypPCOBBIX IPOEKTOB:

N =

o

10.
11.
12.

13.
14.

15.

16.
17.

OCHOBHBIE TEXHOJOTUYECKHE MTPOIIECCHl B He(PTEra3oBoii OTpaciu

I'maponnHamuka qByx(a3zHOro NOTOKA MObEMHBIX TPyOaxX HEPTSIHBIX CKBAXKUH
AHanmm3 METO0B YTHIIM3ALUH ITOIYTHOTO HE(PTSIHOTO Ta3a

IIpuMeHeHre rOpU30HTANBHBIX CKBAXKUH JJIS MOBBIIIEHUS 3()(HEKTUBHOCTH Pa3pabOTKU
MECTOPOKACHUI

I'mapoarHamMuKka BOCXOJALIET0 HEPTEra3oBOro IMOTOKA B CKBaXHMHE C YCTaHOBKOM
ANEKTPOLIEHTPOOEKHBIX HACOCOB

ANropuT™ pacueTa reOMETPUH TPELIMHBI B OCAaZ0YHBIX TOPHBIX IOPOJIAx
[IpakTueckoe NMpUMEHEHHE PE3yIbTaTOB MHIUMKATOPHBIX HCCIEIOBAaHUI B Ipoliecce
pa3pabOTKU MECTOPOKICHUN HEPTU U ra3a

MHorocraguiiHplii TUAPOPA3pPbIB IIACTa KaK METOJ WHTEHCHU(PHUKAIUU I[PUTOKA
KHUJKOCTU K CKBaKHUHE

Bbopn0a ¢ neckonposiBieHNEM MEXaHUYECKUMHU METOJJaMH B pU3a00iHOM 30HE

AHanu3 BAMSHUS TEpMOOapUUECKUX YCIOBHM Ha poCT ra3oBoro (hakropa

TexHonorus 100bIUM BEICOKOBA3KOM HEPTH

Kputepun 060CHOBaHUS MPUMEHEHUSI METOOB yBEIMYEHHUS He(PTeOoTHauyu IjiacTta Ha
MO3/THEN CTaauu Pa3pabOTKH MECTOPOKICHUS

AHanu3 BAMSIHUS BOJHOBBIX METO/I0B MOBBIIIEHHS HE(PTEOTAAUH B CKBAKHHAX
WccnenoBanne MeToA0B MHTEHCHU(UKAIMK TNpUTOKa (iaouga K CKBaXHWHE Ha
MECTOPOKICHUH

AHanu3 3()(PEeKTUBHOCTH SKCIUTyaTallud YCTAaHOBKH 3JIEKTPOLIEHTPOOEKHOI0 Hacoca
npu 106b14e HepTH

AHanu3 Bo3A€MCTBUSI MArHUTHOT'O TIOJISL HA JIEAMYJIbCAIIMIO BOJIOHEPTIHBIX IMYJIbCUN
Bb160op 1 060CcHOBaHME TEXHOJOTHUH OYUCTKH MPU3a00HHOMN 30HBI IJIacTa B PA3IUYHBIX
re0JOrMYeCKUX YCIOBHIX Ha MECTOPOXACHUIX 3anagHoi Cubupu

5. Opranusanusi CaMOCTOATEJIbHON PadOThI CTY/ICHTOB

CaMocrtosiTenpbHast paboTa CTYACHTOB TpU U3YYCHUU AWCHUILIUHBI TPEIyCMOTpEHa B
CIIEYIOIUX BUAAX U popmax:

Pabora ¢ eKIIMOHHBIM MaTEpUaIOM, TOUCK U 0030p JINTEPATYpPhI U 3JIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH 110 UHAUBHIyaIbHO 331aHHON po0ieMe Kypca;
W3yuenne TeM, BHIHECEHHBIX HAa CAMOCTOSITEILHYIO IPOPAOOTKY;

ITouck, ananu3, CTpyKTypUpOBaHME U Mpe3eHTalus HHpopMaIumy;

AHanu3 Hay4YHbIX MyOJUKALIUN MO 3apaHee ONpe/IeJIeHHON IPEernoaaBaTeieM TEME;
BelIrmonnHeHne KypcoBOro nmpoeKTa;



— MHccnenosarenbckas paboTa M yuacTHE B HAYYHBIX CTYIEHYECKUX KOH(EPEHIUsX,
CEMHUHapax U OJIUMIINAJax;
— IloaroroBka K OLIEHMBAIOLIUM MEPOIIPUATHSIM.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00eceuyeHue TUCIHILIMHBI
6.1. YueOHO-MeTOAUYECKOE O0ecTieueHne

1. TerensmuH, B. B. Hedrerazosoe neno. [Tonnslit kypc: Yuebnoe nmocobue/TerensmMun
B. B, f3eB B. A., 2-e usn. - Honronpynssiii: Muatemtekr, 2014. - 800 c. (Hedrerazopas
umxkenepusi)  ISBN  978-5-91559-063-8. -  Tekct:  amekrtponHsidi. -  URL:
https://znanium.com/catalog/product/54247 1 (mara oOpamenus: 14.12.2020). — Pexum
JOCTyMA: 110 MOJIHUCKE.

2. OCcHOBBl ~ aBTOMAaTH3allUd  TMPOM3BOACTBEHHBIX  IMPOIECCOB  HEPTErazoBOTrO
MIPOU3BOJICTBA: YYEOHUK B AJIEKTPOHHOM (popmate [DnexTpoHHbIH pecype] / mon pen. M. HO.
[IpaxoBoit. — 2-e u3m., uchp.. — Mynbrumenna pecypebl (10 aupexrtopuii; 100 daiinos;
740MB). — Mocksa: Axazxemus, 2014. — 1 Mynerumenqua CD-ROM. — Beicuiee
oOpaszoBanue. bakanaspuar. —Hedrerazosoe neno. — Jloctyn u3 koprnoparuBHoit cetu TIIV.
— Cucremnbie TpeboBanus: Pentium 100 MHz, 16 Mb RAM, Windows 95/98/NT/2000,
CDROM, SVGA, 3BykoBas kapTta, Internet Explorer 5.0 u Boime.. — ISBN 978-5-4468-0658-4

Cxema noctymna: http://www.lib.tpu.ru/fulltext2/m/2014/EN/fn-96.pdf (konTent)

JlonoJIHUTeIbHAS JIUTepaTypa

1. Anrynun, A. E. TexHonoruueckue pacyeTsl MNpU YIPaBIEHUH MPoOLIeCCaMU
HedTerazof00bYM B YCIOBHUSX HEOINPENEIeHHOCTH [DneKTpoHHbIH pecype| / Antynun A. E.,
Cemyxun M. B., Ky3zsakoB O. H. — Tromens: TromI'HI'Y, 2015. — 187 c.. — Kuwura us
koekun Trom[HI'Y - HmxenepHo-texundeckue Hayku.. — ISBN 978-5-9961-1144-2.
Cxema noctyma: https://e.lanbook.com/book/91824

2. IlpsiBuenko, T. A. ABTOMaTH3UpOBaHHBIE HH()OPMAITMOHHO-YIIPABIISIONINE CUCTEMBI C
npumeHeHneM SCADA-cucrembl TRACE MODE: yue6noe nocobue / T. A. IIbsiBueHKO. —
Cankr-IlerepOypr: Jlams, 2015. — 336 c. — ISBN 978-5-8114-1885-5. — Tekcr:
AJIEKTPOHHBIN // Jlans: 3JIEKTPOHHO-OMOIMOTeUHas CUCTEMA. — URL:
https://e.lanbook.com/book/67468 (mara obpamenus: 14.12.2020). — Pexxum moctyna: mis
aBTOPU3. MTOJIb30BATEIEH.

3. Sradapos, A. K. Pa3paborka He(TSIHBIX U Ta30BbIX MECTOPOXACHUN: ydyeOHOE
nocobue / A. K. Sradapos, U. U. Knemenko, I'. I1. 303ynsa. — Tromens: Trom[HI'Y, 2010. —
396 c¢. — ISBN 978-5-9961-0326-3. — TekcT: 31eKTpoHHbIM // JlaHb: 31IEKTPOHHO-
oubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/28321  (mara oOpaineHus:
03.12.2020). — PexuM gocTyIa: i aBTOPHU3. MMOJIb30BATEICH.

4. besHocukoB, A. @.. Pa3paboTka M 3KCIUTyaTalus ra3oBbIX M Ta30KOHIAEHCATHBIX
MECTOPOXKICeHH: ydeOHoe mocobue [DnexTponHbid pecypc] / besnocuko A. @., Cunmos 1.
A., 3aboeBa M. U., Ocramuyk . A.. — Tromens: TroM[HI'Y, 2016. — 80 c.. — Kuwura u3
komekuu TioMI HI'Y - UnxenepHo-Texundyeckue Hayku.. — ISBN 978-5-9961-1271-5.

Cxema noctymna: https://e.lanbook.com/book/91818 (koHTeHT)

6.2. UudopManiuoHHOE H POrPaMMHOE odecrnedeHne

Internet-pecypcer (B8 T.4. B cpene LMS MOODLE wu nap. oOpa3oBarenbHble U
OMOIMOTEYHBIE PECYPCHI):

Wudopmarmonno-cnpaBounbix cucrema «Komeke» - http://kodeks.lib.tpu.ru/

Hayuno-anexrponnas oubnmorexa eLIBRARY.RU - https://elibrary.ru/defaultx.asp



https://znanium.com/catalog/product/54247
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-96.pdf
https://e.lanbook.com/book/91824
https://e.lanbook.com/book/67468
https://e.lanbook.com/book/28321
https://e.lanbook.com/book/91818
http://kodeks.lib.tpu.ru/
https://elibrary.ru/defaultx.asp

ko E

DNeKTpOHHO-OUOIMOTEeUHAS
http://www.studentlibrary.ru/

CucremMa

«KoHcynpTaHT CTYJEHTa»

DrekTpoHHO-0MOIMOTeUHast cucTeMa «Jlanpy - https://e.lanbook.com/
DnekTpoHHO-0uOMoTeuHas cucrema «tOpai - https://urait.ru/
DrnexkTpoHH0-0nbIMoTeuHast cucteMa «ZNANIUM.COMy - https://new.znanium.com/
Kypnan «Hedrsnoe xo3siictBo» — Www.0il-industry.ru

XKypuan «Hedrerazosoe meno» — http://www.ngdelo.ru/

Kypnan «bypenue u Hed1b» — http://www.burneft.ru

JInueH3noHHoe mporpamMmHoe odecneueHue (B coorsercTsruu ¢ Ilepeunem
JIMIIEH3MOHHOT0 MporpaMMHuoro ooecnedenus TIIY):

Cisco Webex Meetings;

Microsoft Office 2007 Standard Russian Academic,

Document Foundation LibreOffice;
Adobe Flash Player;
Google Chrome.

7. OcoOble TPeOOBaHNS K MATEPUATIbHO-TEXHUYECKOMY 00eceYeHUI0 TN CIUTIHHbI
B yuebHOM mpoliecce UCoIb3yeTces cienyroliee 1aboparopHoe 000pyIoBaHUE IS
71a00paTOPHBIX 3aHSATHIA:

y4eOHBIX 3aHITHH BCEX TUIIOB,
KYPCOBOTO MPOESKTUPOBAHUS,
KOHCYJIbTAIIMH, TEKYIIETrO KOHTPOJISI
1 TIPOMEKYTOYHOH aTTeCTaluu
(KOMIIBIOTEPHBIN KiIace).

634028, Tomckast 0obiactb, . Tomck,
Jlennna pocmekT, 2, CTpoeH. S,
aynurtopus 338.

Ne HaumeHoBaHHe crieHAJbHBIX NOMELICHUIT HaunmenoBanue 060py10BaHHs
1. | Ayauropus JUIsL npoBeneHust | KommiekT yueOHoii MmeOenn Ha 32 mocaJjoYHbIX MECT;
yueOHBIX 3aHATHH Bcex TuNOB, | llkad mis moxkymeHToB - 1 1wT.;
KypCOBOTO npoekTupoBanus, | KommnbroTep - 12 mt.
KOHCYJIbTallu{, TEKYIIEero KOHTPOJIS
Y IIPOMEKYTOYHOM aTTecTanuu.
634028, ToMckas o0sacTh, I. TOMCK,
Jlenuna npocnekrt, 2, cTpoeH.S,
aynutopus 337.
2. | Ayauropus Ui MpoBeIeHUS Jocka mobunbHas (aumn-uapr) - 1 mrT.;
y4e0OHBIX 3aHITHI BCEX THUIIOB, [xad mrst mpubdopos - 1 mT.;
KypCOBOT'O NMPOEKTUPOBAHUS, Tymb6a cranmonapHas - 1 mr.;
KOHCYJIBTALIMH, TEKYILIETO KOHTPOJIS Tymb6a nojkarHas - 1 wr.;
Y IPOMEKYTOYHOM aTTecTaluu Kommuekt yueOHO# Mebenn Ha 15 mocaiouHbIX MecT;
(KOMIIBIOTEPHBIN KJace). [IpoexTop - 1 wirt.;
634028, Tomckas obmacts, r. Tomck, | Kommerorep - 13 mT.
Jlenuna mpocmekT, 2, CTpOeH. S,
aynuropus 316.
3. | Ayauropus 1uis MpoBeaeHUS KommekT yuebHoii Mebenn Ha 51 mocajjouHbIX MECT;
y4eOHBIX 3aHSTUI BCEX THUIIOB, [IpoexTop - 2 mit.;
KypCOBOT'O IPOEKTHPOBAHUH, Komnerorep - 1 .
KOHCYJIbTAlIU{, TEKYIIETO KOHTPOJIS
Y IIPOMEKYTOYHOM aTTecTaluu.
634028, Tomckast 0o6actb, . Tomck,
Jlenuna npocrmekt, 2, CTpoeH.S,
aynurtopus 314.
4. | AymuTopust IUIst IPOBEICHUS Kommuiekt yuebHo# Mebenn Ha 17 mocaiouHbIX MECT;

Tymba noakaTtHas - 2 WT.;
IIpoekrop - 1 wT.;
Komnsrotep - 19 mr.
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Pabouas nporpaMma cocrtaBieHa Ha ocHoBe OOImell XxapaKTepHCTHKH 00pa3oBaTENbHOMN
nporpaMMbel 1o HampasieHHro 21.04.01 «Hedterazosoe nmenoy», mpoduas «Paspaborka u
9KCIUTyaTanuss He()TIHBIX M Ta30BBIX MecTopoXxaeHuit» (mpumema 2020 r., ounas ¢dopma
o0ydeHus).

PazpaboTuuk:

JlomxHOCTD [ogmues , ono

[
IIpodeccop, A.T.H. Y. M/( I1.H. 3aTuxos

ITporpamma onobpena Ha 3acenanuu OTaeneHus HeGTera3oBoro aena
(mpoTokoi oT «26» mioHs 2020 r. Ne25).

H. o. 3aBenyromero xagpeapoi-pyKoBOAUTENS OTAEIEH

Ha npaBax kadenpst OHJI x.r-m.H, mpodeccop "~ /M.A. Mensaux/

MOJAITHUCH




JIuct nu3MeHeHuii padoyeil MporpaMMbl I CHUILIMHBI:

YueoHblii rox

CopepixaHue /M3MeHeHHe

O0cy:k1eH0 Ha 3acelaHNH
OH/I (npoToko.1)
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