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1. llesan ocBOEHMSI AN CIMIIJIMHBI

[ensamu OCBOEHHUS JUCLUIIIUHBL «HedTrerazonpompicioBoe o0opynoBaHue,
Hepa3pyLIAloNUe METOAbl KOHTPOJI» SABISETCA (GOPMHUPOBAHUE Yy OOYYarOIIUXCS ONpPEEIEHHOrO
OOIl (m. 5.4 O6mei xapakrtepuctuku OOII) cocTtaBa KOMIETEHIMH Al MOATOTOBKU K
po¢ecCUOHATILHON AEATEIbHOCTH.

COCTaBJ]ﬂlOl.lll/le pe3yjJabTaTOB OCBOCHUS

HHanKaTophbl AOCTHIKEHHsT KOMIeTeHIUiT
(1eCKpHNITOPbI KOMINIETEHIINH)

Kon

KOMIIETCHIIMU

HanmenoBanue
KOMIIeTeHIUU

Kona
HHANKATOpA

HaumeHoBanue
HHIUKATOPa
JOCTHIKEHUSI

Kon

HaumenoBanue

OIK(Y)-1

Crioco0eH pemars 3a1a4u,
OTHOCSIIIUECS K
podeCCHOHANBHOM
JIeATENbHOCTH, IPUMEHSISI
METO/IbI MOCITHUPOBAHHS,
MaTEeMaTHYECKOTO aHaIN3a,
€CTECTBEHHOHAYYHbIC 1
00I1IeMHKEHEPHBIE 3HAHUS

WL.OIMK(Y)-1.5

JleMoHCTpUpYET 3HaHHE
OCHOB TEOPETHYECKOM
MEXaHHKH, TEOPHH
MEXaHM3MOB M MallliH,
CONpPOTHBIICHUS
MaTepHaloB, fAeTaneit
MaIlIMH U OCHOB
KOHCTPYUPOBAHUS 1
MIPUMEHSIET UX TIpU
PEIICHUH TIPAKTHYECKHX
3aa4

OITK(Y)-
1.5B1

Baazeer onbiTom
TEOPETHIECKOrO
3KCIEPUMEHTAJIBHOTO
HCCJIEIOBAHMUS B MEXaHHKE,
HCII0JIb30BAHUS METO/I0B
TEOPETHYECKON MEXaHHKH,
TEOPHU MEXaHH3MOB U
MalIlH, COIPOTUBICHHS
MaTepualioB, JeTalield MallluH
U OCHOB KOHCTPYHPOBaHHS
[P PEIICHHHU MPAKTHIECKHX
3a1a4

ONK(Y)-
1.5Y1

YMeer NPUMEHSTh METO/bI
aHaIM3a u CHHTE3a
HCTIONHHUTENBHBIX
MEXaHH3MOB, METO/IbI pacueTa
U KOHCTPYUPOBaHMS JeTalei
U y3710B MEXaHU3MOB

ONK(Y)-
1531

3Haer OCHOBHBIE BUIBI
KOHCTPYKIMI ¥ MEXaHU3MOB,
METOJBl  HCCJICHOBAHUS U
pacyera HMX  CTAaTHYECKHUX,
KMHEMaTHYECKUX "
JIMHAMHYECKUX

XapaKTEePUCTHK, METObI
pacyera Ha TPOYHOCTH U
KECTKOCTh THITOBBIX
2JIEMEHTOB Pa3IUYHBIX
KOHCTPYKLUH

TIK(Y)-2

Crioco6eH pOBOIUTE
paboThI 10 IUATHOCTHUKE,
TEXHUYECKOMY
00CITy’KHBaHHIO, PEMOHTY U
9KCILTyaTallu
TEXHOJIOTHIECKOTO
o0opynoBaHuUs B
COOTBETCTBHHU C BBIOPaHHOI
cdepoit mpopeccnoHanbHON
JIeATETLHOCTH

MIIK(Y)-2.1

IIpoBOANT ANATHOCTHKY,
TEKYIIUI OCMOTp U
PEMOHT
TEXHOJIOTHIECKOTO
obopyoBaHus,
HCIIOIb3yEMOTO B
mporeccax Jo0ObIn
HedTH, Ta3a 1 Ta30BOro
KOHJIeHCaTa

TIK(Y)-2.1B1

Brnaneer metogamu
JTMaTHOCTHKH, TEXHUYECKOTO
00CITyXKMBaHHSA U PEMOHTA
[IPH SKCIUTyaTalHN
HedTera3onpoMBbICIOBOrO
o0opynoBaHuUs B
COOTBETCTBHH C
JIeHCTBYIOIIUMHU
(enepanbHBIMI HOPMaMU U
TpaBIIaMH B 001acTn
TIPOMBIIIICHHOM
0€30IaCHOCTH OITACHBIX
POHM3BOJICTBEHHBIX 0OBEKTOB

TIK(Y)-2.1Y1

'YMeer mpoBoaUTH PabOTHI MO
JIMArHOCTHKE, TEXHUYECKOMY
00CITy’)KMBaHHIO, PEMOHTY W
9KCILTyaTalu
TEXHOJIOTHYECKOTO
obopynoBaHus B
nobbun  HedTH,
ra30BOro KOH/IHCaTa

obyactu
rasa u

MK(Y)-2.131

3Haer npaBuIia,
TEXHOJIOTHYECKHIE CXEMBI,
NPHHIHIIBI OPTaHU3aLMI
paboT 1o AMAarHOCTHKE,
9KCILTyaTalui 1
TEXHHYECKOMY
00CITyKHBaHUIO
HedTera3onpoMBbICIOBOTO
000py/IOBaHHUS U JTMHEHHBIX
COOpYXKEHHI1, B porieccax
InoObIuM HedTH, Ta3a U ra30BOr0
KOHJICHCATa




. CocrapJsionye pe3yJbTATOB 0CBOCHHS
HnauKkaTopbl 10CTHKeHHS] KOMIIeTeHIHI
Koxt (1ecKpUNTOPHI KOMNIETEeHUH)
HaunvenoBanne HaumenoBanue
KOMIIETEHIMH
KOMIIETeHIHH Kon HH/AMKATOpPa Kon HaumenoBanue
HHAMKATOpPa JAOCTHKEHHsI
IK(Y)-6 CnocobeH  obecreynBath N.IIK(Y)-6.1 VYuactByer B | IIK(Y)-6.1B1 [Bnameer HaBBIKAMU
BEIIIOJIHEHHE ~ paboT 1O OpraHU3aIMOHHO- OLICHUBAHUS  TEXHHYECKOTO
TEXHUUECKOMY TEXHHUYECKOM COCTOSTHUS
00CITy)KMBaHUIO M PEMOHTY, COIPOBOXKAEHUE PabOT MO He(Tera3onpoMbICIOBOTO
JIHaTHOCTHYIECKOMY BOCCTaHOBJICHUIO 00opynoBaHUS UL
o0cIe10BaHHIO paboTocrocoOHOCTH pa3paboTku nopsijika
000pyfOBaHUs, MPOBOIUTH HedTerazonpoMBICIIOBOTO MIPOBEICHHS IUIAHOBO-
OpraHU3aIMOHHO- obopynoBaHust B cdepe IpeIyNpeUTeNbHBIX,
TeXHUUECKoe obecneyeHue 9KCILUTyaTallud  OOBEKTOB JIOKaJIM3allMOHHO-
npouecca 00BN o0bIuM HeTH U ra3a JIUKBUIALIMOHHBIX "
YTJICBOIOPOIHOTO CHIPhS aBapHitHO-
BOCCTaHOBHUTEJBHBIX  paboT
pu BO3HHKHOBEHHHU
HEIITATHBEIX W  aBapHIHBIX
CUTYyaLHi
TK(Y)-6.1Y1 [Ymeer aHaIN3UPOBAThH
Ppe3yIbTaThI IIPOBEJIEHHBIX
JTMaTHOCTHK, UCHBITAHUH,
Xapakrepa HapyLIeHNs
TEXHOJIOTHYECKOro Iporiecca,
00CTOATENBCTB, MPUYUH
aBapuit u BBIOMpATh
OIITUMAJIbHBIE YCIIOBUS IS
MIPOBEICHHS aBapuiHO-
BOCCTaHOBHUTEIBHBIX  paboT
He(Tera3onpoMBICIOBOTO
0o0OpyIOBaHHS C  Y4ETOM
MHHHMAaJbHO  3aTpaueHHOro
BpEMEHU
IK(Y)-6.131 [BHaer OCHOBHBIE TpeOOBAaHU
JIOKaJIbHBIX HOPMAaTHBHBIX
JIOKYMEHTOB H  CHOCOOBI
OLIEHKH npeaBapuiHbIX
COCTOSIHUH, METOJIbI u
cpencraa yCTpaHEeHHS
HEMOoJaI0K u
IIOCIIEI0BATEILHOCTD
JieficTBUH TP JIOKAIN3aLUKN 1
JIMKBHIAIAHA aBapuit Ha
obbekTax J100braM HedTH M
rasa

2. Mecto nucuuminnel B ctpykrype OOII

JucuuruinHa OTHOCHTCA K 0a30Boil wactu biioka 1 yueGHoro mimaHa oOpa3oBaTesbHOM
IIPOTrPaMMBI.

3. Ilnanupyemblie pe3yJibTaThl 00y4eHHs 10 JMCHUIIIHHE

Ilocne ycnemHoro ocoenuss aucuuiuinHbel «HedTerazonpomsicioBoe 000pynoBaHuE,
Hepa3pyLIAoNe METOIbl KOHTPOJIS» OYAYT chOpMUPOBAHBI PE3YNIbTAaThl O0yUEHHUS:

ITnanupyemble pe3yJIbTaThl 00y4eH sl 110 JUCHHILIHHE HnaukaTop 10CTHKEHHST
Kon Haumenosanue KOMIIETEHLHH

Omnpenensitb, CHCTEMATU3UPOBATH U MOTY4aTh HEOOXOAUMBIE PaCUETHBIE
JaHHBIC I IMMPOBEACHUA TEXHUKO-OKOHOMHUYCCKOI'0 aHajln3a

P11 | mpuMeHsieMOro HeTera3onpoMbICIOBOT0 000pYI0BaHUS U
obecrieuenus pecypcoddHEeKTUBHOCTH pa3pabOTKH M SKCILTyaTaIllun
He(TSHBIX U Ta30BBIX MECTOPOKICHHIM.

[IpoBoANTH TEXHUUECKUN KOHTPOJIb U Pa3pabOTKy TEXHUYECKOM
P12 | nOKyMeHTaIuu 1o coOIr0A€HUI0 TEXHOIOTMYECKON TUCIUILTMHBI 1
TEXHHUKHU 0€30M1aCHOCTH Ha NPEANPUATUIX HEPTEra30BOM OTpaciH.

P13 [IporHo3upoBaTh H3MEHEHHE TEKYIIETr0 COCTOSHUS 0OBEKTOB U




XapaKTEPUCTHK

IJIAHUPOBATh MEPOIIPUATHUSA 110 YIYUIIECHUIO UX IKCILTyaTallMOHHBIX

4. CTpyKTYpa M cofiep:KaHue JMCIUIIIHHbI

OcHOBHbIE BU/IbI YU€OHOI 1eSITeJIbHOCTH

Dopmupyemblit

P pesyiabTartr B GHol Obmem
a3aeJibl AU CUUILIMHbI Oﬁy"lel'll/lﬂ o HUIbI YY4COHOHU NEATEIbHOCTH BpEeMEHH,
JAMCHHUILIMHE o
Jlexmun 2
Pa3znen 1.
IIpakTuueckue 3aHgaTus 2
BypoBbie coopyxeHus u GyHKIIMOHATIbHBIC PJ1
JlaGopaTopHble 3aHATHS 2
KOMILIEKCHI 000pYI0BaHUS OYpOBBIX P13
CamocrosiTenbHast
YCTaHOBOK 18
pabora
Jlexkuun 4
Paznea 2.
. N . IIpakTHuecKue 3aHATHS 4
CunoBoii mpUBO/I, CITYCKO-TIObEMHBIN
P11 JlaGopaTopHbIe 3aHATHS 2
KOMIUIEKC U COBPEMEHHBIE ITOIPYKHbIE PII3
BUHTOBBIC 3a00MHbBIC JIBUTATENU AJIsi OypeHHUs CamocrosTenbHast 18
HE(TSAHBIX U Ta30BbIX CKBOKUH pabora
p 3 Jlexiuu 4
Ha:me.ﬂ : 5 5 5 [IpakTueckue 3aHsATUs 4
OTUBOBBIOPOCOBOE 000PYI0BaHUE OYPOBBIX
P p Py yp PJ1 JlaboparopHsble 3aHATHS 2
YCTaHOBOK, COCTaB, 000pYy/I0BaHUE U
OCHOBHBIE TpeOoBaHUsA. IHCTPYMEHTHI IS CamocrosiTenbHas 18
MOJI36MHOI'O PEMOHTA CKBAXKHH. pabota
Jlexmun 4
Pazpnen 4. PJlI HpaKTI/I‘{eCKI/Ie 3aHATUA 4
HedrenpombicioBoe ob6opynoBanue. 3armopHast P12 JlaGopaTopHble 3aHATHS 4
U peryJupylolias apMaTypa MnpH pa3inyHbIX
PEryIMpyIo pMatypa Tip1 p PI3 CamocTosgTenbHas
croco0ax HKCIUTyaTal[ii CKBaXKHH. 18
pabora
Pa3pnen S. Jlexuuu 6
[ITanroBsle U OECIITAHTOBbIE OTPYKHBIE PI1 IIpakTHuecKkue 3aHATHS 6
AJIEKTPOIICHTPOOESKHBIE HACOCHBIE YCTAHOBKH. P12 JlaGopaTopHblie 3aHATHS 4
O06opynoBaHue CKBaXXHH U 100b14a HEPTH P/3 CamocrosiTenbHast 18
JTPYTUMHU HAaCOCHBIMH YCTaHOBKaMHU. pabota
Paznen 6. Jlexuun 6
O6opynoBanue Juist MOAJIEPKaHuUs IIACTOBOTO P11 [TpakTrueckue 3aHATHS 6
JIaBJIEHUs, TUAPOPA3PhIBA IIACTA, APYTHE P2 JlaboparopHsble 3aHATHS 4
METO/IbI U 000pyI0BaHNE (PU3UIECKOTO U
N P/3 CamocrosiTenbHas
XUMHUYECKOT0 BO3JIEMCTBHS Ha IJIACT C LIEJIBIO 6 18
abora
MOBBINICHHS HEDTEOTTAuH. p
Pazgen 7. PJI1 Jlekunn 6
OO6opynoBaHue AJ1s1 TPOMBICIIOBOTO cOOpa P/12 [TpakTrueckue 3aHATHS 6
MOJITOTOBKU HE(TH, Ta3a U BOJIBI. P/13 JlaboparopHrble 3aHATHS 6




CamocrosreapHas

pabora 20

Copeprxkanue pa3iesoB AUCIUTUIMHBL:

Pasznea 1. BypoBbie coopy:keHusi 1 (PYHKIIMOHAJIbHbIE KOMILUIEKCHI 000PYy10BaHUsA OYPOBBIX
YCTAHOBOK

OcHoBHBIE TIapaMeTpbl OYpOBBIX YCTaHOBOK. BypoBbIe BBINIKHM W OCHOBaHUS OYpPOBBIX
yCTaHOBOK. VICTIBITaHHS M SKCIUTyaTalust OypOBBIX BBIIIEK. DJIEMEHTHI METAIUTHYECKIX KOHCTPYKIIUN
1 11aMoBbIe aMOapbl. OyHKIIMOHATBLHBIE KOMIUIEKCHI OYPOBBIX YCTAaHOBOK ISl 9KCILTYaTaIlMOHHOTO
Oypenus. Habop 6ypoBoro 060py/10BaHNsI KOMIUIEKTHBIX OYPOBBIX YCTaHOBOK.

TeMbl JeKIMMH:

1. BypoBoii komIieke U OypoBasi yCTaHOBKA.

TeMbl NpaKTHYECKUX 3aHATHIA:

1. YcrpoiicTBO U MOHTax OypOBBIX BBIIIEK.

2. KOHCTpYKIINY CKBKWH M XapaKTEPUCTUKA UX OTICIBHBIX YaCTeH 000PYyIOBAHHMSI.

Tema 1a60paTOPHBIX 3aHATHIA:
1. Anamu3 W3MEHEHHs PEOJIOTMYECKUX CBOWCTB Marepuaia O0OpyIOBaHUS B Mpolecce
IKCILTyaTaliH.

Paznen 2. CuiioBoii NpuBoO/, CYyCKO-MOABEMHBINH KOMILIEKC U COBPeMeHHbIe MOrPY KHbIe
BHHTOBBIE 3200iiHbIe IBUTaTeIH U1 OypeHHus HeTSHbIX H Fa30BbIX CKBAKHH
TpeOoBaHMs K CHJIOBBIM MPUBOAAM. JIBUTaTEH IS TPUBOAA OypOBOM JeOCIKH U POTOPA.
Tpancmuccun cuiaoBoro mnpuBoja. PoTopel M NMHEBMAaTWYeCKHE KIMHBS, KIMHOBBIE 3aXBaTbl U
AKCIUTyaTanusi potopoB. [lorpykHble BUHTOBBIE 3a00MHbBIE NBUTATENU JUIsl OypeHHUs HE(PTSIHBIX U
ra30BbIX CKBaXHH. Perymnarop nmogauu nosiota Ha 3a00i. Crycko-moabEMHBIN KomIuieke. TalieBble
cucreMmbl. KpaTHOCTh mojucnacrta TajaeBOW CHCTEMbl M METOAMKH ero pacuéra. KponOmoxu u
taneBble O10ku. Kproku u kprokoOioku. bypunbHbie mrponsl. TaneBble KaHAThl M KCILTyaTalus
TajgeBol cucteMbl. BepTirorn u cucremMa BepxHero mnpuBoja (cuioBoil BepTiior). HacocHo-
LUPKYJSAUUOHHBIA ~ KOMIUIeKC.  COBpEMEHHBIE  METOABl  HEPA3pyLIAIOLIEro  KOHTPOJA
He(Tera3onpoMbICIOBOT0 000pYy10BaHUS.

TeMbl JeKI N

1. OO6mue cBeneHus 0 CUIOBOM npuBoje. Jpurarenu. TpancMuccuu CHIIOBOTO TPUBOJA.

2. IIpumeHeHne METOJO0B HEepa3pyIIAIOIIEro KOHTPOJS sl OLIEHKH TEKYIIErOo COCTOSIHHS U
IJITAHUPOBAHUSL ~ MEPOIPUATAA MO  YIYUIICHHUIO OKCIUTYaTaIllHOHHBIX ~ XapaKTEPUCTUK
He(Tera3onpoMbICIOBOTO 000PYI0BaHHS HEPTIHBIX U FA30BBIX MECTOPOIKICHUH.

TeMbl NpakTUYECKUX 3aHATHIA:

1. TaneBas cucTema Kak 4acTh CITyCKO-MTOJABEMHOTO KOMILJIEKCA.

2. Tunsl TAIEBBIX KAHATOB U UX XapaKTEPUCTHKH.

3. Pacuér Ha TPOYHOCTH W MPOJOIBHYI YCTOMYHMBOCTH BpAIIAIOIIEroCs THOKOTO Baja
BHHTOBBIX 3a00MHBIX ABUTATEIIEH.

Tembl J1a00PATOPHBIX 3aAHATHIA:

1. BusyanpHO-U3MEPHUTEIBHBIE METOIBI KOHTPOJIA Je(heKTOB MaTepuaia 000py1I0BaHHUS.



Paznen 3. IIpoTuBoBBIOpOCOBOE 000py10BaHMe OYPOBBIX YCTAHOBOK, COCTAB M OCHOBHbBIE
TpeOoBaHusT K MOHTaxy. OQOopyroBaHHe W HMHCTPYMEHTHI /JIsi MOA3EMHOr0 PEeMOHTA
CKBaKHH

CoctaB 1 OCHOBHBIE TPeOOBAaHUS K MOHTAXXy TPOTHBOBBIOPOCOBOTO 000PYAOBaHUS. Y CThEBAs
4acTh 000pymoBaHusl. [lnameunslii, yHUBEpCaTbHBIA U BPAIIAOIINICS MPEBEHTOPHI. MaHu(OJIb B
COCTaBe IMPOTHBOBHIOPOCOBOTO 00OpyaoBaHus. CxeMmbl yHpaBlieHHS O00OpyIOBaHHEM IS
FEepPMETU3alUNA YCThbsl CKBAXXUHBI. ODKCIUTyaTallUsl IMPEBEHTOPHBIX YCTAHOBOK. MexaHU3Mbl U
WHCTPYMEHTBI MJI CIYCKO-TIOJBEMHBIX OlEpaluii MU PEMOHTAa CKBaXKHUH. MalllMHHBIE KIIIOYH,
aJeBaTOp-craiiiepsl. Y cTpOWCTBO aBTOMATUYECKUX OYpOBbIX Kitouel. Kommiekchbl MexaHu3MoB AJist
ABTOMATHU3AlMU CITYCKO-NIOJABEMHBIX oOlepanuil. MexaHu3sMbl 3axBaTa, MOAbEMA U PAaCCTAHOBKHU
cBeuel. ArperaThl U YCTAHOBKH JIJIs1 pEMOHTA CKBaKuH. [IpoBeieHne anain3a BO3MOXKHBIX METOI0B
HEPa3pyLIAIONIEr0 KOHTPOJIS CHIIOBOTO 000PYIOBaHUS OECKOHTAKTHBIMHU CIIOCOOAMHU.

TeMBI JeKIM:

1. VYcrbeBas 4acTh MPOTUBOBBIOPOCOBOTO OOOPYIOBAHUSI.

2. MoHTax NpPOTUBOBBIOPOCOBOIO 00OPYIOBAHMUS, IOJArOTOBKAa K paboTe M IKCIUTyaTalus
IIPEBEHTOPHON YCTAaHOBKHU B PEKMMAaX ONEPATHBHON TOTOBHOCTH U HOPMaJIbHOU paOOTBHI.

3. YcTaHOBKM M arperaTtbl Ul PEMOHTa CKB&XUH, JIOBWIbHBIA, pEeXylidl u
BCIIOMOTaTeNIbHbII HHCTPYMEHTHI.

4. AHanu3 BO3MOXKHBIX METOJIOB HEpa3pyIIAIoLIero KOHTPOJS CHUJIOBOr0 00OpYIOBAaHUS
0ECKOHTAKTHBIMH METOJ[AMHU.

TeMbl NPAKTHYECKHUX 3AHATHH:

1. CocraB u OCHOBHBIE TPEOOBaHUS K MOHTAXKy IPOTHBOBBIOPOCOBOTO 000PYIOBAHHS.

2. VHCcTpyMeHTBl  JUIs  TPOBEIEHHs  CIIyCKO-NIOABEMHBIX  Omepanuil  (31eBaTopsl,
YHUBEPCAJIbHBIE KIIOYH, CIaiaephl, TPYOOIIOBKH, OBEPIIOTHI, JJOBUTEIH, YHUBEPCATbHAS
1eyaTh, CKBAKUHHBIN TPOOOHHHUK.

Tema 1a00paTOPHBIX 3aHATHIA:

1. Marnuromerpuueckue 1 MarHuTorpauueckue MeTo 1bl KOHTPOJIS

Pa3nen 4. HeprenpombiciioBoe o0opynoBanue. 3anopHas ¥ peryJupyoias apMatrypa npu
Pa3JIHYHBIX CMOCO0AX IKCILUIYATANUN CKBAKHH.

CoBpemMeHHOE He(TEra3ompoMbICIOBOE O0OpYIOBaHHE TPHU  PA3IUYHBIX  CIOcoOax
JKCIUTyaTallii CKBAXWH HAa HE(MTAHBIX M Ta30BBIX MECTOPOXKICHUSAX. 3allopHas W PEryaupyromias
apMatypa. 3aJBI)KKH C KIMHOBBIM 3aTBOPOM, INMHOEPHBIE 3aJBWKKH, 3aJBUKKH C YIPYTUM
KJIaIIaHOM, C KIJIMHOBBIM 3aTBOPOM U3 JIBYX JMCKOB, IUIAHTO-33JIBIDKKH W C BBIABHKHBIM U
HEMOABMKHBIM  IUMUHACISAMHU, 3aJABMKKH  BBICOKOTO  JaBiieHHs. KpaHbl  KOHHMYECKHE,
HUAJTUHIAPUYECKHE W mapoBbie. [IpenoxpanutenbHble KianaHbl U uX kinaccudukanus. [IpuHnmmn
JeCcTBUS OOpaTHBIX KiamaHoB. MexdaHieBble MPYXKUHHBIE IUCKOBBIE OOpaTHBIC KIIANaHbI.
Bentwin npoxoaHbie, yrioBble, MPSIMOTOYHBIC, CMECUTEIbHBIE, nuadparMoBbie (MeMOpaHHEIE),
CHIIb()OHHBIEC, WTOJIbYaThIE, 3aMOPHO-PETYIUPYIONINE, 3alOPHBIE BEHTUIIM MPOXOIHBIE BBICOKOTO
nasneHus. lIpenoxpaHutenbHble MEMOpaHbI, PETYJISATOpPHI JaBlieHHus. TpyOHBIE TOJIOBKH W
¢dontannpie €nku. OO6opynoBaHue (OHTAHHBIX HE(MTAHBIX CKBaXWH. [IpHMeHeHHE TeCTOBBIX
METO/ZIOB HEPA3pYIIAOIIET0 KOHTPOJs [JIsi O0OECTHedeHHs] TEPMETHYHOCTH HEMOJBIKHBIX U
MOABUKHBIX COETMHEHUI.

Tembl JeKkumii:

1. 3amopnas u perymupyoomas apmarypa (3aJBHXKH, KpaHbl, OOpaTHBIH U

MpPEeIOXPAaHUTENbHBIM  KJIalaHbl, BEHTWJIH, MeMOpaHbl ~ TIPEIOXpPaHUTEIbHBIE,

PETYIHPYIOIINE KIIAITaHbl ¥ PETYISATOPHI TABICHHS).

YcrheBoe 000py1I0BaHUE CKBAXKHUH.

3. TecroBble MeTOAbI HEPa3pyLIAOIIErO0 KOHTPOJS TePMETHYHOCTH TIOABWKHBIX U
HEMOJIBUYKHBIX COCTUHEHHH.

Tembl NIpaKTHYECKUX 3AHATHI:

N



=

Pacuér ycunmii, neficTByromux Ha ¢iaHIeBoe coeIuHeHne (POHTaHHON apMaTyphl.

2. Ompepaenenue yCwIdi B MIMWIbKaX (DIAHIIEBBIX COSAUMHEHUN M BEJIMYUHBI JOITYCKAEMOTO
MOMEeHTa 3aTshKKU. [locienoBaTeIbHOCTh 3aTSKKH PE3bOOBBIX COEIMHEHUN U KOHTPOJIb
KPYTSIIEr0 MOMEHTA JUHAMOMETPUYECKUM KITFOUOM.

3. YcnoBus v 3QGHEeKTUBHOCTh MPUMEHEHHS Ta3IU(PTHOTO criocoba 100bur HE(TH.

Tembl J1a00PATOPHBIX 3aAHATHIA:

1. KoHTposab kauecTBa CBapHBIX COCIUHEHUI MPH MPOBEIECHUU CTPOUTEIHLHO-MOHTAKHBIX U

PEMOHTHBIX PadoT.

Pa3nen 5. lllTanroBble W OecIITAHIOBbI€ TMOTPY:KHbIE JIEKTPOLEHTPOOEKHbIE HACOCHI.
O6opynoBanue CKBa:KMH M 100b1Ya HeTH IPYTrUMHU HACOCHBIMH YCTAHOBKAMU

[lIranroseie HacocHbie ycTaHoBkH (IIICHY). CraHku-kadajaku, yCTbeBOE€ 00OpyIOBaHUE,
mranru HacocHele (IIH), coegunuTenbHbie My(QThI, ITaHTOBbIe CKBaknHHBIE Hacockl (ILICH).
Tunbl CKBa)XKMHHBIX LITAaHTOBBIX HACOCOB (BCTAaBHBIE C 3aMKOM HaBEPXY WJIM BHU3Y, HE BCTABHBIE C
JOBUTENIEM M 0O€3 JIOBUTENS, HE BCTABHBIC C 3aXBaTHBIM INTOKOM M T.J.). BapuaHThl KpersieHus
BCTaBHBIX HAacoCOB. beclTaHrOBble CKBa)KMHHBIC HACOCHBIE YCTAHOBKH. Y CTaHOBKM IOTPY>KHBIX
ANEeKTpoLeHTpoOexkHbIX HacocoB (YOLH). VYcTaHOBKM NOrpyXHBIX LEHTPOOEKHBIX HACOCOB B
MOJTyJIbHOM MCIIOJTHEHHUH, COCTAaB MOAYJIb-CEKIIMU HAacoca, ra3ocenapaTopsl. JIBUraTeau norpy>KHbIX
HACOCHBIX arperaToB, rujposammTa. Kabenu u tpancopmaTopHble MOACTAHIUU Ul JBUraTesen
MOTPY>KHBIX HAcCOCOB. YCTaHOBKM IOTPYXXHBIX BHMHTOBBIX M JUa(pparMEHHBIX 3JIEKTPOHACOCOB.
Komiuiekcel 060pynoBanust sl nepekpbiTust crBosia ckBaxud thuna KOC, cocrosimue u3 nakepa,
pa3beIUHUTENS] KOJOHHBl M KJamaHa — OTCeKaTeNls € 3aMKOM. [MIpOIOpIIHEBbIE HACOCHBIE
YCTaHOBKH, CTPYHHBIE HAcOCHI, OOOpYAOBaHHE Ta3MH(THHIX CKBAXHH, BUHTOBBIC IOTPYKHBIC
Hacochl C MPHUBOJOM HAa  yCTh€  CKB@KHUHBL. ~ AHAIM3  TEXHUYECKOTO  COCTOSIHHSA
He(TEera3onpoMbICIOBOTO  000pyI0OBaHUs (PYHKIMOHAJIBHBIMA METOJaMHU  HEpa3pyLIAroIIero
KOHTpoJis. Vcrnosib3oBaHue HepaspylIalolUX METOJOB KOHTPOJS 3a COCTOSHUEM HAacCOCHO-
KOMIIPECCOPHOT'0 000PY10BaHUS.

TeMBI JeKINH:

1. O6opynoBaHue CKBaXWH CO IITAHTOBBIMU HACOCHBIMU YCTAHOBKAMH.

2. OO6opynoBaHUe CKBaKUH C MOTPY>KHBIMH 3JIEKTPOILEHTPOOESKHBIMH HACOCAMH.

3. JloObr4a He)TH APYTUMU THITAMH HACOCOB, O0JIACTH UX TPUMCHCHHUS.

4. OyHKIMOHANBHBIE METOJbl HEPa3pyIIAIIIEr0 KOHTPOJS TEXHUYECKOTO COCTOSHUS

JMHAMHYECKOro 000py/10BaHuUs Ta30HE(PTEra30npOMBICIIOB.

5. Hepazpymaromiyie MeTo1bl KOHTPOIIS HACOCHO-KOMITPECCOPHOTO 000PYIOBaHMS.

TeMbl NpakTUYECKUX 3aHATHIA:

1. YcTpoiicTBO M 3KCIITyaTalusl MOTPYKHBIX AJIEKTPOIIEHTPOOSKHBIX HACOCOB, MOTPYKHBIX
AJIEKTPOJIBUTATENIEH U y3J1a UX TUIPO3AIUTHI.

2. DKCrulyatanusi CKBaXUH, OOOpPYIOBaHHBIX YCTAaHOBKAMH CKBKWHHBIMHU IIITAHTOBBIMHU
HaCOCaMHU.

3. lpyrue HacocHbIe YCTaHOBKM Mg J0OBIYM He(TH (YCTAaHOBKM BHHTOBBIX HAacOCOB,
MpUMEHsAEeMbIE B JIByX BapHaHTaX; YCTPOMCTBO H OJKCIUlyaTanus AuadparMeHHBIX W
TUAPONOPIIHEBBIX HACOCOB).

4. OcoOeHHOCTH 000PYOBAHUS FA30BbIX U HATHETATEIbHBIX CKBAXKHUH.

Tembl J1a00PATOPHBIX 3aAHATHIA:

1. CpeactBa u  MeTOAbl KOHTPOJS BHOPAIIMOHHBIX XapaKTEPUCTHK 00OPYAOBAHUS
He(Tera3onpoBoi0B.

2. MeTo/1p1 BHOPAIIMOHHOM JTUATHOCTHKH HACOCHO-KOMITPECCOPHOTO 000PYI0BaHUS.

Paznen 6. O6opynoBaHue A5 MOAAEPKAHNUS MJIACTOBOIO AaBJIeHUs, THIPOPa3PhIBa IJIACTA,
MeToAbl U 000pya0BaHNe (PU3MYECKOr0 M XMMHYECKOIr0 BO3eHCTBHS HA IUIACT € LeEJbIO
NOBBIIIEHUS ero HepTeoTAaAUYH




OO0opynoBaHME HAarHETAaTENbHbIX CKB&JKUH M MCIIOJIB30BAaHHE IIEHTPOOEIKHBIX HACOCOB
cekiponHoro tuna (HC) s monmepskanust miactoBoro jaasieHus. OOopynoBaHue st
rugpopaspeisa iacta (I'PIT). Onpenenenue konnyecTBa HACOCHBIX arperaToB U pajanyca TPEeIIuH
THJIPOPa3phIBa. Y CTAHOBKH IO MPOBEJCHUIO PAIMAIILHOTO OypEeHHsI C UCIIOIb30BaHUEM (hpe3bl, IpU
[OMOIIM THUOKOW TpyObl M IUIAaHra BBICOKOIO JABJIEHHS C TMIPOMOHUTOPHOM HACaAKOH,
oOecreunBapOIe CO3JaHHEe IIIyOOKONPOHMKAIOIINX KaHAIOB (WIBTpAllUd B  KOJUIEKTOpPE
IPOAYKTUBHOIO IIaCTa M WHTEHCU(UKALUIO JTOOBIYM YIJIEBOAOPOIAHOIO Chipbs. HacocHble
YCTAaHOBKM JJIi HArHETaHWs Pa3IMUHBIX JKUAKUX Cpel IPHU THIPaBIMYECKOM pa3pbIBE IJIACTOB,
I'MJIPONECKOCTPYHHOM nepdopanuu 1 Jpyrux MpoaaBoyHO-IPOMBIBOYHBIX paboTax. ObopynoBaHue
IUIS TETJIOBOTO. MEXAHMYECKOrO0 M XMMHYECKOTO BO3JCHCTBHS Ha IUIACT, KUCIOTHOH 00pabOTKH
32004 CKBaXHHbI M BHOPOCEHCMHYECKHUX BO3JACHCTBUH Ha MNPOAYKTUBHBIE IuIacThl. OlieHKa
TEXHUYECKOTO COCTOSIHUS HE(PTEra3onpoOMBICIOBOTO OOOPYIAOBAaHUS C MOMOIIBIO BHUXPE-TOKOBBIX
HEepa3pyLIAIOUX METOA0B KOHTPOJIS.

Tembl JeKkumii:

1. IlpumeHeHue LEHTPOOEXKHBIX HacocoB cekunoHHoro tuna IIHC mis nopnepxanus
IJIACTOBOTO J1aBJICHUS.

2. Buxpe-TokoBble  METOAbl  KOHTPOJS  TEXHHUYECKOr0  COCTOSHUS  000pyIOBaHUs
He(TEera3omnpoMbICIIOB.

TeMbl NPAKTHYECKHUX 3AHATHH:

1. Bwi6op 06opymoBaHus UIs IPOBEACHUS THAPABINIECKOTO pa3phiBa IJIACTA.

2. Ilpumenenune BUOpOCEHCMHUYECKOTO BO3JIEHCTBHSI HA NMPOAYKTHUBHBIE IUIACTBI C 3€MHOMN
MTOBEPXHOCTH.

Tempbl 1a00paTOPHBIX 3aHATHIM:

1. Buxpe-TOoKOBbIE METOJBl KOHTPOJS TEXHUYECKOTO COCTOSIHHA  0O0OpYAOBaHUSA
He(Tera3onpoMbICIIOB.

‘ Pa3nen 7. OGopynoBaHue Ajsl IPOMBICJIOBOT0 c60pPa M MOATOTOBKH He()TH, ra3a U BOJbI. ‘

[TpombiciioBBIE cOOp M moAroToBka HedTH, raza u Boabl. OOopymoBaHue s 3amepa
npoAyKIuu ckBaxuH. HedrerazoBele cemapaTophl, JOXHUMHbIE HACOCHBIE CTAHLUH, HE(TSHBIE
HarpeBaTeNd M Me4Yd, OTCTOMHHMKU U AJIEKTPOAETHAPATOPHI, OJIOKM J103UPOBAHUS XUMPEAreHTOB,
He(TsHbIE pe3epByapHbIe MAPKU Ha poMbIciax. [[puMeHeHne MHOTO(a3HbIX HACOCHBIX YCTaHOBOK.
VY cTaHOBKM MpeABapUTENBbHOIO cOpoca BOJbl M KOMILJIEKCHOM moArotoBku HegTH. Cuctemsl cOopa
MPOAYKIIMM Ha Ta3oBBIX MECTOPOXAEHUSAX (MHAMBMIYyalbHas, IPYINOBas M LEHTPaIU30BaHHA).
O6opynoBanue razoBbiX ckBakuH. OOOpynoBaHUE JUIsI OYUCTKH HACOCHO-KOMIIPECCOPHBIX TPYyO
(HKT) ot napaduna u cmos. O6opyaoBanue s oToopa npod >kuakoctu U raza. KoHcTpykuuu u
MIPUHLIMII IEWCTBUS TPOOOOTOOPHUKOB. Y CTAHOBKH IS 3JIEKTPOINIOAOIPEBA CKBAXKHH, IPOMBICIOBbBIE
NapoBble TMEpe/IBUKHBIE YCTAHOBKM M arperatbl JUIs JenapaUHU3aluu CKBAXKUH, NPUMEHEHHE
CKpEeOKOB-LIEHTPATOPOB JiIsi ouncTKU BHyTpeHHed moBepxHocTd HKT. CkBakuHHBIE yCTaHOBKHU
MarHuTHOM  OOpabOTKM  KMAKOCTU. [mymeHuwe  ckBakuH. Hepaspymaromme — MeTOAbI
MHOTOYPOBHEBBIX CHCTEM KOHTPOJS JIMHEWHOro OOOpyNOBaHUS U IUIOMIAJHBIX OOBEKTOB
He(Tera3onpoMbICIIOB.

Tembl J1eKuMi:

1. CenapaunoHHBIE YCTAaHOBKH.

2. Jlo’kxuMHBIE HACOCHBIE CTaHIIUH.

3. IoaroroBka m mepekayka Hedtu. braodynpie TpyOUaTsie eun. MHOTO(A3HBIE HACOCHBIE
YCTaHOBKH, OTCTOWHUKHU He(TU. [IpoMbICTIOBBIE pe3epByaphl.

4. MHOTrOypOBHEBBIE CHCTEMbI HEPA3pPYIIAIOIIEr0 KOHTPOJIA JIMHEWHOTO U IUIOIIATHOTO
00opya0BaHus HE(TEra3onpoBOIOB.

Tembl NPaKTHYECKUX 3aHATHIA:

1. YcraHoBKM IpeaBapUTEILHOTO COpOCa BOIBI.



2. YCTaHOBKHM KOMIUJIEKCHOM TTOATOTOBKH HE(DTH.

3. Cuctemsl cOopa MPOAYKIIMU HA Ta30BbIX MECTOPOKIACHUSX.

4. Tembl 1a00PATOPHBIX 3AHATHIA:

1. Hepaspymaromue MeToabl KOHTPOJIS TUHEHHOTO 000pyI0BaHUS U TUIOMIAAHBIX 00BEKTOB
HEe(TEera3onpoMBbICIIOB.

KypcoBoii npoekT
st BBIMIOJIHEHUST KYpPCOBOTO TipoekTa 1o auctuiuinHe «HedrerazonpomeicioBoe
o0opynoBaHue, Hepa3pyIIalolie METOIbl KOHTPOJIS MpesiaraeTcs cieayromnas TemMa:

Nen/m | Tema KypcoBOTo MpoeKTa
1. Br160p u pacuér HedrerazonpomMbIcIoBOro 000pya0BaHUS

bakasaBpel BBINOIHAIOT KypCOBOM MPOEKT COIIACHO BApHAHTaM 3a/laHUil, IPUBEIECHHBIM B
METOJIMYECKOM YKA3aHUHU 10 BBIIIOJHEHHUIO KYpCOBOI'O IPOEKTA, BbIJAHHBIM IIPENIOAABATEIIEM.

Ilenb KypcoBOro MpoOEKTa: YIIIyOJeHHE W 3aKpeleHHe 3HaHWM, MOJIyYEHHBIX CTYJICHTaMU B
npouecce u3ydeHus aucuuiuiHbl «HedrerazonpomeicioBoe 000pyJoBaHME, Hepazpyllaroliue
METOABI KOHTPOJISD».

B nmpouecce BBINONHEHUS KYpCOBOIO MpOEKTa OakajaBpbl pEIIalOT KOHKPETHbIE
WH/IMBUyaJIbHBIE 3a/1a41, UCIIOJIb3Ys KOMIUIEKC 3HAaHUM, OJYYEHHBIX KaK IIPU U3y4EHUH YKa3aHHOU
BBIIIE JUCHMIUIMHBI, TaK M JPYTUX, TECHO CBS3aHHBIX C COBPEMEHHBIM OOOPYHIOBaHHEM,
IPUMEHSEMBIM B IIpoliecce pa3pabOTKH M SKCIUTyaTallul HEQTSIHBIX M TA30BBIX MECTOPOXKICHHM.
CryneHTsl IpUOOPETAIOT ONBIT PabOThl ¢ HAYYHO-TEXHUUECKOH JINTEpaTypoi 1Jis 0OOCHOBAaHHOIO
BbIOOpa KOHKPETHOrO O0OpYyIOBAaHMS B CIELUAIBHBIX >KypHaJaX M JAPYTHX HH(POPMALMOHHBIX
WCTOYHHUKAX, BKIItoYast «IHTepHET» U 1Ip.

KypcoBoii npoekt odopmiisercst B BUae pacdyeTHo-nosicHutenbHoi 3anucku (T) oOmmm
oowvemom 35-40 crpaHu.

bakanaBp noymkeH BbIOMpaTh He(TEra3onpoOMBICIOBOE 000pYHOBaHHE IPUMEHHUTENBHO K
HOBBIM TEXHOJIOTHSIM pa3pabOTKM W OKCIUTyaTalMd HE(PTSAHBIX M Ta30BBIX MECTOPOXKICHHUH,
obecrieynBast IPU ATOM HOJYYEHUE JOCTATOUYHO BBICOKMX TEXHMKO-PKOHOMUYECKMX IOKa3aTesew,
JNOCTUTHYTHIX B Poccuu u 3a pyoexom.

BeiOop BapuaHTOB s pacu€THBIX pa3/ieloB KypCOBOTO IPOEKTa IPOBOAMTCA B
COOTBETCTBMM C HOMEPOM B CIHCKE yYEOHBIX TpyII OakajgaBpOB IO KypHally yCIIEBA€MOCTH B
JMYHOM KaOHHeTe.

5. Opranusanusi cCaMoCTOATEILHOH PadoThI CTY/IEHTOB

CamocrosiTenbHast padoTa CTYJAEHTOB MpU OCBOCHUM JucHMILIMHbl «HedrerazonpomsicioBoe
o0opyZ0BaHUE, HEpa3pylIAOLIMe METOJbl KOHTPOJS» MPEAyCMOTpEHa B CIEOYIOUMX BHIAX U
dhopmax:

— Pabora ¢ 5eKIMOHHBIM MaTepualoM, MOMCK U 0030p JUTEPaTypbl U 3IEKTPOHHBIX
MCTOYHHUKOB MH(MOPMALIUH 110 UHIAMBHIyaIbHO 331aHHON IpolieMe Kypca;

— PaGota B 3JEKTpOHHOM Kypce (M3Y4Y€HHE TEOPETHYECKOro MaTepuana, BbBIIOJIHEHUE
WHIUBUAYAIbHBIX 3a/1aHUN M KOHTPOJIUPYIOIIMX MEPONPUITUI U JIp.);

— H3ydenue TeMm, BBIHECEHHBIX Ha CAMOCTOSTEIbHYIO TPOPAOOTKY;

— Ilowuck, ananus, CTpyKTypupOBaHUE U Mpe3eHTalusl HHOpMaIuy;

— DBrobinonHenue jomamHUX — 3aJaHUN, pacdyeTHO-Tpapuyeckux padoT W JIOMAIIHUX
KOHTPOJILHBIX PadoT;

— TloaroroBka k 1a00paTopHbIM paboTaM, K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHSIM;

— MHccnenoBatenbckast paboTa M ydacTHe B HAy4YHBIX CTYJIEHYECKHMX KOH(EpEeHIUsX H
OJIMMITHAMAX;



— BreinonHeHue KypcoBOro NpoeKTa;
— TloaroroBka K OIEHUBAIOIIMM MEPOIPHUSATHUSIM.

6. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUTIIHHbI

6.1. YyeOHO-MeTOANYECKOE 00ecIedeHue

1. Mapriomes, /1. A. Dxcrumyatanus 1 00cayXuBaHue 00BEKTOB T0OBIYM HE(PTH U ra3a: yueOHOoe
nocobue [DnextpoHHbd pecypc] / Maptiomes JI. A., JlekommneB A. B.. — Bomorga: Nudpa-
WNuxenepus, 2020. — 340 c.. — Kuwura u3 komnekiun Muadpa-Uuxenepus - WHxeHEpHO-
texunueckue Hayku. — ISBN 978-5-9729-0478-5.

Cxema aoctyna: https://e.lanbook.com/book/148410 (koHTEHT)

2. CuapeB, Anatonuii iBanoBu4. Be16op u pacueT o6opymoBanus ais 100691 HepTH: YueOHOe
nocobue / Camapckuil rocynapcTBEHHBIH TEeXHHYECKM yHHBepcuteT. — MockBa: MHudpa-
Nwxenepus, 2019. — 216 ¢.. — BO - bakanaspuar. — ISBN 978-5-9729-0323-8.

Cxema goctyna: http://znanium.com/catalog/document?id=346100 (koHTEHT).

3. Jlanenko, Agnekcanapa AJeKcaHApOBHA. TeXHOJIOTMH pEMOHTa M JKCIUTyaTalluH
HedTenpoMBICTIOBOTO  000pynoBaHus: YdeOHoe mocodue / KyOaHCkuii TOCyIapCTBEHHBIN
TEeXHOJOTHYeCKuil yHuBepcutreT. — Mocksa: WMudpa-Unxenepusa, 2019. — 180 c.. — BO -
bakanaBpuar. — ISBN 978-5-9729-0282-8.

Cxema goctyna: http://znanium.com/catalog/document?id=346098 (koHTeHT)

JlonoIHUTeIbHAS JUTepaTypa:
1. HedrerazonpomsicioBoe obopyaoBaHue: yaeOHOE Tocooue [DaekTpoHHbI pecype] / B.
I'. Kpen [u np.|; HaunoHaneHbI HcciieqoBaTenbCKUii TOMCKHI MOJUTEXHUYECKUN YHUBEPCUTET
(HU TITY). — 1 xommbrotepusiii daiin (pdf; 4.6 Mb). — Tomck: U3a-sBo TITY, 2011. — 3arnasue ¢
TUTYJIBHOTO SKpaHa. — DIEKTPOHHAS BEpCUs MeuaTHOM myonukanuu. — JlocTym U3 KoprnopaTUBHOM
cetu TITY. — Cuctemusie TpeboBanus: Adobe Reader..
Cxema goctyna: http://www.lib.tpu.ru/fulltext2/m/2010/m106.pdf (korTeHT)

2. CoBpeMcHHBIC BUHTOBEIC 3a001HBIC IBUTATEIN ISl OypeHUs He(TSIHBIX ¥ TA30BBIX CKBAKHH:
yueOHoe mocobue [DnekTpoHHBIH pecypc| / HammonanpHbI uccnempoBaTenbckuil  Tomckuit
nonutexunueckuit yausepcuret (TITY), Uncturyt npupoansix pecypcos (UI1P), Kadenpa 6ypenus
ckBaxxuH (BC); coct. M. B. [IBoitnukoB, A. A. baitbynaros; K. U. bopucos; A. B. Enuxun. — 1
koMmnbtoTepHblid (aiin (pdf; 1.8 MB). — Tomck: Uzn-so TIIY, 2014. — 3arnaBue ¢ TUTYJIBHOTO
9KpaHa. — DIIEKTPOHHAS BEPCHUS MedaTHOW mybnukanuu. — Pexxum gocTymna: u3 KoprnopaTHBHOU
cetu TIIY. — Cucremnusie TpeboBanus: Adobe Reader..

Cxema goctyna: http://www.lib.tpu.ru/fulltext2/m/2014/m400.pdf (kxoHTeHT)

3. Cemakuna, Onpra KoncTanTHOBHa. MOHTaX, SKCIUTyaTallsi U PEMOHT OOOPYIOBaHHUS
otpaciu: YueOHoe mocobue / HarmmoHanbHBIA HCCIenOBaTENbCKUM TOMCKUNM TOJUTEXHUYECKUN
yHuBepcuteT. — Tomck: HanuonanpHbI HccienoBaTenbCKuii TOMCKME MOJUTEXHUYECKUN
yauBepcuteT, 2018. — 184 c¢.. — BO - bakanaspuar. — ISBN 978-5-4387-0812-4.

Cxema goctyna: http://znanium.com/catalog/document?id=344688 (koHTEHT)

4. AmueB, Brnagumup KsaszumoBuu. Hanmexuocts 000pynoBaHust B MOpPCKOW HedTeaoObIde:
VYyeOHoe mocobue / KybaHckuii rocyqapCTBEHHBIN TEXHOJOTHYECKHH YHHUBEpCUTET. — MOCKBa:
Wudpa-Umxenepus, 2019. — 144 c¢.. — BO - bakanaspuat. — ISBN 978-5-9729-0261-3.

Cxema goctyna: http://znanium.com/catalog/document?id=346099 (koHTeHT)

5. Hocos, B. B. /lnarnoctuka mMamuH u o6opyaoBanus [nekTpoHHbIi pecypc] / Hocos B. B.
— 4-e u3n., crep.. — Cankrt-IlerepOypr: Jlanp, 2017. — 376 c.. — Kuwura u3 xomnekiuu Jlanp -
WmxeneprHo-rexandeckne Hayku. — ISBN 978-5-8114-1269-3.

Cxema noctyna: https://e.lanbook.com/book/90152 (koHTeHT)

6.2. UudopManinoHHoe H POrpaMMHoe odecrevyeHne


https://e.lanbook.com/book/148410
http://znanium.com/catalog/document?id=346100
http://znanium.com/catalog/document?id=346098
http://www.lib.tpu.ru/fulltext2/m/2010/m106.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/m400.pdf
http://znanium.com/catalog/document?id=344688
http://znanium.com/catalog/document?id=346099
https://e.lanbook.com/book/90152

Internet-pecypcer (B T.4. B cpene LMS MOODLE u np. o6pa3oBarenbHbie 1 OUOIMOTEUHBIE
pecypcehl):

DnekTpoHHO-0MOIMOoTeuHast cucteMa «Jlanby - https://e.lanbook.com/
DnexkTponHo-0ubMoTeuHast cuctemMa «ZNANIUM.COMy - https://new.znanium.com/
DnekTpoHHO-0uOIMoTeuHas cucrema «tOpai - https://urait.ru/
DrekTpoHHO-0MOIMOoTeuHast cucteMa «KoucynpranT crymenTa» http://www.studentlibrary.ru/
http://fsapr2000.ru/ - poccuiickuii uHTEPHET-HOPYM MMOJIB30BaTecH 1 pazpadorunkoB CAIIP u
IT-TeXHOJIOTHIA B IPOSKTHPOBAHKH M ITPOM3BOICTBE.

JInneH3nOHHOE TporpaMMHOe obecriedeHue (B coorBeTcTBuU ¢ IlepeuHemM JIMIIEH3HOHHOTO
nporpammHuoro ooecneuyenus TITY):

Adobe Acrobat Reader DC;

Adobe Flash Player;

Cisco Webex Meetings;

Document Foundation LibreOffice;

Google Chrome;

PTC Mathcad 15 Academic Floating;

Tracker Software PDF-XChange Viewer;

Zoom Zoom

Ascon KOMPAS-3D 18 Education Concurrent MCAD ECAD;

Autodesk AutoCAD Mechanical 2015 Education;

Autodesk Inventor Professional 2015 Education;

Design Science MathType 6.9 Lite;

7. OcoOble TpeGOBaHUS K MATEPUATbHO-TEXHUYECKOMY 00ecredeHUI0 U CIHIIMHbI

B ydeOHOM mpoliecce HCHOJIB3YEeTCs Ceayroliee 000pyIOBaHHE IS MPAKTHUYECKHX M
1a00PaTOPHBIX 3aHITHIA:

HaumeHoBaHue crenuaJbHbIX

Ne .
NMOMeEIeHUH

HanmenoBanue 000pyoBaHus

AynuTopus I MpOBeNIeHUS
yueOHBIX 3aHATUI BCEX THIIOB,
KYPCOBOT'O IIPOEKTHUPOBAHHS,

KOHCYJIbTAIIHH, TEKYIIIETO KomrutekT yuaeoHot Meben Ha 90 mocaiouHbIX MECT;
1. | KOHTpOJIS U TPOMEIKYTOUHON Kommsrorep - 1 mT.;
aTTecTalyH. TeneBuzop - 2 mir.

634028, ToMmckast 00J1acTh, T.
Towmck, JleHnHA POCTIEKT, 2,
cTpoen.5, aymutopus 305.

HuszkouacToTHbIl TOMOrpad 1/00Hapy). KOPPOZHOHHBIX
MOBpeXIAeHUH B 00beMe TpyO. apmar. A104 - 1 mt.;
AyIMTOPHS U IPOBEICHHS Bubpoananuzarop AZIMA DLI DCA-60 - 1 mt.;
YUEOHBIX 3aHATHH BCEX THIIOB, | Vy15Tpo3BYKOBOIT 32-KaH. 1e(heKTOCKOI Ha

KypCOBOTO MPOCKTHPOBAHNAL, dasuposannbix pemrerkax HARFANG X-32 - 1 mt.;
KOHCYJIbTAIHH, TCKYIICTo AKYCTHKO - SMUccHOHHas cucteMa AMSY-5. 14 kananoB

KOHTPOJIA U HpOMe)i(YTO‘lHOﬁ A
2. | irreer armm (yue6man C BO3MOYKHOCTBIO 3aITHCH - 1 wr.;
nraGopaTopus). AxycTtrueckuit kamuoparop - 1 mr.;
634028, ToMcKasi 061acTh, T. Cucrema nns ieHTpoBKU o6opymoBanus Fixturlaser Shaft
Towmck, JlenuHa MpOCHEKT, 2, 300 (1-0730) - 1 mw.;
cTpoen.5, ayauropus 115. Tonmuuomep TAY-538 - 1 mwit.;

NurepaktuBHas nanens TRIUMPH BOARD MULTI
TOUCH 65 - 1 mr.;



https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.studentlibrary.ru/
http://fsapr2000.ru/

Hocka mobunbHast (¢paun-vapr) - 1 mr.;

[xad m1st TOKYMEHTOB - 1 mIT.;

Tymb0a craunonapsas - 1 mr.;

KommiekT yuebHol Mebenu Ha 12 mocaiouHbIX MECT;
Kommnbrotep - 13 mT.;

[TpunTep - 3 mir.

Aynuropus 1Jisl IPOBEACHUS
Y4eOHBIX 3aHITUI BCEX TUIIOB,
KYpCOBOT'O MPOCKTHUPOBAHMUSI,
KOHCYJIbTAIIMHA, TEKYIIETO
KOHTPOJIS U IPOMEXYTOYHOU
aTTecTaluu (KOMIIBIOTEPHBIMH
KJ1acc)

634034, Tomckas 00J1aCTh, T.
Towmck, JIernHA IPOCTIEKT, 43,
ayautopusi 218.

KommiekT yuebHoM MeOenu Ha 15 mocaiouHbIX MECT;
kad mms mokymeHToB - 1 mrt.;

Kommsrorep - 11 mirt.;

[Ipoekrop - 1 mrt.

AyauTopust A IPOBEACHHUS
y4eOHBIX 3aHATHIA BCEX THIIOB,
KYPCOBOTO MPOEKTUPOBAHMUS,
KOHCYJIbTAI[UM, TEKYILErO
KOHTPOJISL U IPOMEXYTOUHOU
aTTecTtanui (KOMIBIOTEPHBIH
KJ1acce).

634034, Tomckast 00J1aCTh, T.
Tomck, JIenrHa pOCHEKT, 43,
aymutopus 224.

DKpaH HACTEHHBIN - | mT.;

ITpoexrop Epson EB-965 - 1 mirt.;

[TpoeKIMOHHBIN 2KpaH ¢ AIEKTPOnpruBoaoM Lumien
Master Control(203*153) - 1 mir.;

IIpoexTop LG RD-JT52 - 1 mT.;

Jlocka MOBOpPOTHAs HA CTOWKE MarHUTHO-MEJIOBast
sexenast 100x400 I10-10-40M - 1 mit.;

KomriekT yueOHoit meGenu Ha 10 mocaqouHbIX MecT;
Kommnbrotep - 13 mT.;

ITpoekrop - 1 miT.




Pabouas mporpaMMa COCTaBJ€Ha Ha OCHOBE O6meit XapakTepuCTHKH 00pa3oBaTeIbHON
IporpaMMBl II0 HalpaBICHHIO 21.03.01 «HedrerazoBoe HeI0», CIEIHATA3ANIIL «PazpaboTka u
SKCILTyaTalys HeQTAHBIX ¥ Ia30BbhIX mecTopoxaeruity (mpuema 2019 r., ounas dopma oOyueHus).

PazpaboT4uKu:
JI0JDKHOCTD TToanuch [2)5(0)
ITpodeccop, A.T.H. . JL.A. Capyes
IIporpamma ofoGpeHa Ha 3acenasun OTaeeHus He(Tera3ogoro aena
(mpoToko oT «24» mrons 2019 r. Ne 15).
/MA.A. MenpauK/

U. o. 3aBeayromiero kaheapoi-pyKoBOAUTEILA
oTaesneHns Ha mpasax xadenper OH/I,
I.T.-M.H, Ipodeccop




JIucT n3MmeHeHuii padoyeil mporpaMMbl TUCHHUILUIAHBI ;

YueoHblii rox

CopepixaHue /M3MeHeHHE

OO0cy:K1eHO Ha 3acelaHNN
OHJI (npoToxo.1)

2019 /2020 | AxTyaau3upOBaHO COAEp:KaHUE pasjeia «YueOHo- Ot 24. 06.2019 .
y4eOHBII METOJIMYECKOe U MHPOPMAITMOHHOE 00eCIIeueHUE Ne 15

roj JVICIIATUTHHBDY

2020 /2021 | AkTyaau3upoBaHO COAepKaHuE pasjeiia «Y4ueOHo- Ot 26.06.2020 1.
y4eOHBII METOIMYECKOe U MHPOPMAITMOHHOE 00eCIIeueHUE Ne 25

roj

JUCHUITIINHBD)
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