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[Mpodunu moarorosku Gakanaspa;
e DxkcmiyaTalHs U 00CITy:KUBaHHE OOBEKTOB TPAHCIIOPTA M XPAHEHHUS]
HedTH, rasa u IpoAYKTOB epepaboTKH;
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Konuuectso kpeauros 2
Koa aucuumnunsl 51.BM4.7

1. Iesin ocBoeHHst MOAYJIsI (AMCLMILIHHbI)

B pesynbrare ocBoenus aucuuiuinHel 51.BM4.7 «Mctopus HedTera-
30BOW OTPAC/M M OCHOBBI He)TEra3oBoOro jena» Gakanasp NpuOBpETaeT 3Ha-
HUS, YMEHUS U HaBBIKH, 0OecneunBaloline Joctmkenue ueneit 11, L4,

OOIT 21.03.01 «Hedrrerazosoe meno»:

o Tpebosanus ®IOC
— DopMynHpOBKa LETH Y 3aMHTEepPeCOBAHHBIX
pabortopareneit
[MoaroToBka BEIMTYCKHHKA K IPOM3-
BOJICTBEHHO-TEXHOJIOTUYECKON Jies-
TEJILHOCTH B obnactd HedTerasoso-
ro Jena, MIPUMEHEHHIO MaTeMaTHye-
11 CKUX, (usnueckux M creuuanbHbx | TpeGosanus OI'OC, kpure-
3HaHWl W HMHTErpUPOBAaHMIO HOBBIX | pun AUOP, cOOTBETCTBHE
HIeii MpU dKCILTyaTaluy, OOCIYKH- | MEX/IyHapOJHBIM CTaHap-
BaHMU MalIMH M ob6opynoBaHus s | Tam EUR-ACE u FEANI.
paspaborku, m06EIuM, TpaHCHOpPTA U | [ToTpeGHOCTH HayuHO-
XpaHeHus HedTu U rasa MCCIIE0BATENIECKUX LIEHTPOB
[Toaroroexa BeimyckHuKa K mpoekt- | OAO «TomckHUTTHHEDGTH»
HOM JIeSTENbHOCTH, TIOUCKY U MOy~ | M NpeanpusTuii Hedreraso-
YEHHUIO HOBOH MHpOpMaLuH, HeoO- | BOM IPO-MEILLIEHHOCTH,
XOIMMOM ISl PEILIEHUS UHKEHEP- npeanpustus 000 «az-
L[4 | HBIX 337124 O yNIpaBIIeHUIO KadecT- | npom», AK «TpascHe)TE»

BOM B He()Tera3oBOM MPOU3BOJICTBE,
K OCO3HAHHIO OTBETCTBEHHOCTH 3a
OpUHATHE CBOUX MPOeCCHOHAIb-
HEIX pPEIIEHUH

DRIECYIRIEOH Aearelsuners BpemeHHoii pecypc no ouHoit opme oby-
YEeHUS

Jlexuun, 4 16

IIpakTHYeCKHe 3aHATHA, Y 32

JlabopaTopHsle 3aHATHS, Y

AyAUTOpHBIC 3aHATHSI, U 48

CamocrosTenbHas paboTa, u | 24

HUTOI'O, u 72

Bun npoMexyTOUHO aTTecTaudu 3a4eT

O6ecneunBaroiee noapaszaenenue: kabeapa TXH

3aB. kadenpoit TXHI % A.B. Pynayenko

3as. kadempoit ['PHM 1/ , 0.C. YepHoBa

O. imutpues

3as. kadenpoit BC A
E.H. IMTamkos

3as. kadenpoit TIIM

PykoBonurens OOIT

0O.B. @E{)}’CHHK

ITpenonaparens

Kpeu B.I. ,//K/LLIaupuHa AB., \ﬂlf{ﬁ )

2016

Hucuumnuua B1.BM4.7 «Hctopust HedTerasoBoli oTpaciM U OCHOBEI
He(TerasoBoro Jeay rOTOBUT GakalaBpoOB K CIEAYIOIUM BUAaM mpodec-

CHOHAJILHOH JACATCIIBHOCTH,

Hay‘IHO-HCCJ'[CIIOB&TCIIBCKOFI, H TMPOCKTHO-

TEXHOJIOrHYeCKoi paboTe B 06J1acTH He)TEra3oBoro aena.

OO61weit uenplo M3y4eHHs MUCLUIUIMHBI MOJyYeHHe HadaibHOM 6a3bl
3HaHUH B pamkax Oynyiieil mpodecCHOHAIbHON eATeNsHOCTH B 06JIACTH
[POMBILIIEHHOH 6€301acHOCTH:
e  Os3HaKkOMIEHHE CTYJEHTOB C OCHOBHBIMM 3TalaMd  pa3BHTHSA

poccuiickoii u 3apy6exHoi HedTerazoBoii oTpacu;

e  HsyyeHue OCHOBOMOJAralOIMX IMPUHLMIOB MPOBENEHUS MOUCKOBO-
pa3sBeouHbIX, GypoBBIX paboT U paboT, CBA3AHHBIX C IKCILTyaTaLHel

MECTOpOKACHUH HEQYTH U ra3a, TPAHCIIOPTOM YIJIEBOAOPOIOB;
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e  M3syueHue OCHOB TEXHOJOTHYECKOrO OCOpPYHOBAHMA M TEXHHYECKHUX
CPeICTB U1 MPOBeAeHHs paboT B 06J1aCTH HETEra30BOro AENaro

2. Mecro moayJisi (THCUHIUIMHDL) B cTpyKType OOII
Hucuumnuaa 51.BM4.7 «Mcropus HedTera3oBoii oTpaciu ¥ OCHOBEI
He(Tera3oBoro fiena»  BXOAMT B MEPEUCHb JUCLMILIMH BAPHATHBHOM 4acTH
Ay BCEX 4YeThIpeX Mpoduiedl moaroToBKU GakajaBpOB M0 HANPaBICHHUIO
21.03.01 «Hedrerasosoe aeson.

Hucunnnuae 51.BM4.7 «Mcropus HedyrerasoBoli oTpaciu M OCHOBEI
He(yTerazoporo Jena» mpeaumecteyer ocsoenue mucuurand ([IPEPEKBU-
3UTEI):

b51.BM4.3 «BBezieHHE B MHXKEHEPHYIO IEATEBHOCTHY,
51.BM2.10 «2Oxoorusy;

B1.BM2.5 «Xumus 1.6»;

B1.BM2.6 «Xumus 2.6»;

b1.BM2.1 «Matematuka 1.1»;

B1.6M2.2 «MatemaTuka 2.2».

B1.BM2.3 «Matemaruka 3.3».

Coneprxanue pasnenos aucuumiueel 51.BM4.7 «Mcropus HedTeraso-
BOif OTPACc/IK U OCHOBBI HE()TEra30BOro JIENa) COMIACOBAHO C COMEPIKAHUEM
AMCUMIUIMH, U3y4aeMblxX napaniensio (KOPEKBU3UTHI):
e bl.BM4.4.1 «YuebHo-ucce[oBaTeNECKAs pabOTa CTYNEHTOBY;
e DB1.BM4.2.1 «TBopueckuit mpoeKTy;
e b1. BM5.1.1 «®H3UKO-XUMHYECKHE OCHOBBI M TEXHOJOTHH IOATOTOB-
KM, TPAHCIIOPTA ¥ XpPaHEHHUs YIJIeBOAOPOIOBY.

3. PeSlebTaTbl OCBOCHHU S NHCUHMITIIHHBLI

B cootsercreuu ¢ TpebGoBanusmu OOIl OCBOEHHE NUCLMILIMHEL
B1.BM4.7 «Vcropus HedTerasoBoi OTpaciv U OCHOBBI He(yTera3oBOro je-
JIay, HANpaBJIeHO Ha (JOPMHUPOBAHUE Y CTYAEHTOB CIEAYIOUINX KOMIIETEHLMIA
(pe3ysnbTaToB o0yuenus), B T.4. B cooTBeTcTBHH ¢ ®I'OC BIIO, kpuTepusamu

AWOP, cornacoBaHHbIX C TpeOOBAHUAMU MEXIYHAPOIHBIX CTaHAAapTOB
EURACE u FEANI (tabn. 1)

Tabnuuna 1

Cocrasnstowye pe3yIbTaToB 00y 4eHH s, KOTOpbIe GyyT MOMyYeHsl NPU
M3YYEHUH TUCLMIUIMHEI

Pesyneraret Cocrapnsiomue pe3yibTaToB 06yyeHus

o0yueHus1,

COrJIaCHO B} 3HaHus g Ymenus g Branenue

0OI1 ~ 7 N4 OIBITOM
P1
g Og 1{1 -3001(['{ [pasunsHO [TepBoHaYanLHEIM
g oot OLIEHUTH ypO- ITOM BbIOOpa
4,0K-5,0K- Hcropuio ! P ore (Gap
. BEHb TEXHUKU U TEXHOJIOTHYECKOTO
7) (EAC- HedTerazoBoii
TEXHOJIOruM Oy- o6opynoBaHus
4.20) oTpaciu; oc-
(ABET-34) |35.3 oo He:bTe- ¥5.3 | peHus ckBaxkuH, | B5.3 | s pewmeHus mo-
OK-8, OK- IA30BBIX TEX- pa3paboTku u CTaBJICHHBIX TEX~-
9) HBEE I— IKCIULyaTaluu HUYECKUX 3a1a4 B
- HedTera3oBsix CTH era-

SOIKIITK ¢rera 3 obnactu HedT

23, OITK-6, MECTOPOXKIECHUMH 30BOrO Jena

IIK-23
P3

(1IK-1, IIK-
2, I[IK-3,11K-
4, [IK-7,I1K-
81IK-9, IIK- | 35.4 V5.4 BS54

10, [TK-11,
IIK-13, [IK-

14,1TK-15)

B mpouecce ocsoenus aucuunnunel 51.BM4.7 «HMcropus Hedreraso-
BOU OTPAC/IM M OCHOBBI HE()TEra30BOro JENay CTYACHTOM JOJDKHBI GBITH JOC-
TUTHYTBI Clieaytoiue pesynstarsl (PT), Tabn. 2:

Tabnuua 2
ITnaHupyeMble pe3yJIbTaThl OCBOEHUS AUCUUIUIMHBI
Ne Pezynb-
Tara JUCLH- CounepsxaHue pe3yspTara JUCHUILTHHBI
TLIUHBI
PI1 Biianeer 3HaHHAMM 06 OCHOBHBIX XapaKTEPUCTHKAX M MPUHIMIAX
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paboThl HeGTEera3o0npPOMEBICIIOBOr0 000PYIOBAHHUS

Ymeer BbIGHpaTB TECXHHYECKUE CpEACTBA IJIA JOOBIYH HC(l)TPI H

P}IZ rasa

PaccuuteiBaer HEKOTOPBIE TEXHOJIOTMYECKHUE MapaMeTphl s

PI3 obopynoBaHus 1o0bIYK HedTH

BiazgeeT 00IHUMH BOIIPOCAMH TEXHOJIOTHH POBEAEHHUS paboT

P14
npH OypeHHH, 100bIUe U TPAHCIOPTE YIJIEBOAOPOJOB

4. CTpyKTypa U cofep KaHue JHCHHIIHMHBI
ConepxaHue TEOpPETUYECKOro paszesna aucuuruinuel 51.BM4.7 «Hcro-
pus Hedyrera3oBoit OTpaciu U OCHOBEI HE(ITEra30BOro JEJia» BKIIOUAET TEMBI
JIEKUMOHHBIX 3aHATHH OOLIEH TPYHOEMKOCTBIO 16 4acoB, TEMbI MpaKTHYE-
CKMX 3aHATHH ob1eit TpynoeMKocThio 32 uaca (Tabir. 3).

Tabnuua 3
TeMbl JIEKIIMOHHBIX ¥ MPaKTHYECKUX 3aHATHH, TabopaTopHEIX paGoT
Ne O6nbeM, u.
Hazpanue Moy s AUCLUILTHHEL
n./o JIK | 1IP
1 Monynsl. Obmue cBeaeHus; MCTOPUS HedTera3oBo oT- 2 4
paciiy; NOHATHE O FOPHBIX BEIPAOOTKAX
5 Mogayine 2. OCHOBHEIE CBEJEHHS O HE()TAHBIX, FA30BBIX H 2 )
ra30KOHIEHCATHBIX MECTOPOXIACHUAX
3 | Mognynb 3. BypeHue HeTAHBIX ¥ ra30BBIX CKBOXKHH 2 4
4 Moayne 4. [Tonarue o pa3paborke HedTIHBIX MECTOPO- 1 4
XIeHUH
5 | Monyiie 5. Hacocsl u komnpeccopsl B HedTerazonobeiye | 2 2
6 | Monynp 6. TeXHHKA U TEXHOJIOTHS q00bIuu HedTH i rasa | 2 6
7 Monyie 7. MeToasl yBENMYEHUS TPOLYKTHBHOCTH 1 )
CKBQXKUH
8 | Monysib 8. PEMOHT CKBaXKHH 2 8
9 Mogayns 9. O6opynoBanue st c60pa U MOArOTOBKH 5 4
CKBaXKMHHOH NPOAYKLMH Ha [POMBICTIE
Bcero, yacos 16 32

Monyasb 1. Obwue ceedenua; ucmopus Hepme2azo80t ompacau; nowamue o
20pHbIX GbIPAOOMKAX.

3HaueHue He)TH U rasa B MHPOBOi H OT€4eCTBEHHOI 3koHOMHUKE. OCHOBHBIE
paiioHsl 100bMu U nepepaboTku HedTu U rasa. Kparkas uctopus passuTus
HedTera3oBoit oTpaciu.

Monynb 2. OcHogHble c6e0eHUs 0 HeMAHbIX, 2a306bIX U 2A30KOHOCHCAMHBIX
MECMOPOINCOEHUSX.

Hedranas (rasosas) 3zamexp M HedTaHOe (ra3’oBoe) MECTOPOXKIEHHE.
OcHoBHBIE CTPYKTYpHBIE (OPMBI CKIAJOK HE()TErasoBbIX MECTOPOMKIACHHIL.
OTansl reo0ropa3BeJoYHbIX paboT.

Mogaynb 3. Bypenue nepmsnvix u 2a30661x CKEANCUH.

[Tonsrue «CxBaXMHA». ONEMEHTHl CKBAXKUHBI IIOHATHE O KOHCTPYKLMH
CKB@XHUHBI, THIEl KOHCTPYKUMH CKBRXXMH U [OPHHATHIX CXEMax HX
rpaduueckoro n3obpaxeHus. CoBpeMeHHbIe cIoCO6bI GYPEHHS CKBAKUH.

Monyas 4. [lonamue o paspabomke Hegpmsnwix mecmoposcoenui,

Cucrembl  pa3paGoTKM  MHOTOIUIACTOBBIX ~ MECTOPOXMICHHIH: CHCTEMBI
OIHOBPEMEHHOM  pa3paboTku 00bekToB (pasmenbHas, COBMECTHas H
COBMECTHO-pa3/ie/IbHas); CHCTEMBI IIOCIIEOBATE/IBHOM Pa3paboTku 0OHEKTOR
(cBepXy BHM3, CHM3y BBEpX); CHCTEMbl pPaspabOTKH 3KCILTYaTAaUMOHHBIX
00BEKTOB.

Monyan 6. Texnuxa u mexuonozus 0obviuu Heghpmu u 2asa.

CnocoOel  3KCTUTyaTalMH  HE(TAHBIX  CKBKMH:  (DOHTAHHEIH,
rasMM@THEIA, HACOCHBIM.  (OHTAHHAS OKCIUTyaTallds CKBAXKHH. BHIbI
(OHTAaHUPOBAHUS U TUIIBl POHTAHHEIX CKBAXKUH
Moayaw 7. Memoowt yeenuuenus npoOyKmuGHOCMU CKBANCUH.

Meronst BO3JEHCTBUA Ha 3anexb. MeTomsl BO3ACHCTBHA Ha
npu3aboiiHyI0 30Hy CKBaXXHH/

Monyab 8. Pemonm creaicun.

Tekymuit  (mMog3eMHbli) PEMOHT CKB@XKHH: BHABI  PEMOHTA,
OpraHu3auus, TEXHONIOrus, obopynoBaHue. KanuraabHbli pEMOHT CKBAKHH:
BHJIbI PEMOHTA U OpraHU3alysl.

S. O0pa3oBaTe/ibHbIe TEXHOJIOTHH
st yenemsoro ocsoexus aucuumuuuel 51.BM4.7 «Ucropus nedre-
ra3soBO¥ OTPACIIM U OCHOBBI HE(hTEra3o0BOTO Jesay MPUMEHSIOTCS Pas3IHYHbIE
00pa3oBaTeNibHBIE TEXHOJOIUH, KOTOPBle 00ECNEUYUBAIOT AOCTHXKEHUE ILa-
HUPYEMBIX DPEe3yJILTaTOB OOY4YEHHs COIJIACHO OCHOBHOM 06pa3oBaTesbHOM
nporpamme (Tabm. 4).

Tabnuua 4
MeTtons! U hopMbI OpraHu3aury 06ydYeHHs



(Doprl:fraHmauuu o0yue- e Tpehusr
HHH, Macrep- CpPC
[IpakTuku
Kjacc
Metonapt

IT-metone! X X
Pabota B koMaHe X X X

Case-study X X X

6. Opranu3aums ¥ y4eGHO-MeTOAUYECKOE o0ecnedeHne
CaMOCTOSATEJILHOMH Pa0oThI CTYAeHTOB

6.1. Buabl 1 GpopMbI CAMOCTOSITELHON PaGoThI
CamocrosrensHas pabora crymeHtoB (CPC) BKIIOYAaeT Tekylnyl u

TBOPYECKYIO NPOGJIEMHO-OPHEHTHPOBAHHYIO CAMOCTOATENBHYIO paboTy.
Texywas CPC wnampasneHa Ha yriybiieHHe W 3aKperuieHUe 3HAHHIA

CTYJEHTA, PA3BUTHE NPAKTUYECKUX YMEHHI H BKIIIOYAET:

° paboTy ¢ JIEKLUMOHHBIM MATEPHANIOM, MOHCK M 0630p JIMTEPATYpPhl M SNEKTPOHHBIX
MCTOYHUKOB MH(GOPMAaUUH MO HHAMBHAYATLHO 3aJaHHON npobneMe MMCUMIIHHBL,
BeIHeceHHo! Ha CPC;

° BBIMOJHEHHE HHAMBUAYAIbHBIX JOMALUHKMX 3aaHUif U MOATOTOBKA K NPaKTUYECKUM
3aHATHUSAM,

° paloTa C OTEYECTBEHHBIMH H 3apyOEHBIMH MCTOMHHKAMM HAYYHO-TEXHHYECKOH
JUTEPATYPBl  JUIS MOATOTOBKM AOKJIAJOB M NPE3EHTALHUl Ha BHIGPAHHYIO TeMy
(moxnam mno BBIGOPY TFOTOBAT CTYAEHTHl B KOMaHAaX Mo 2-3 wuemoBeka s
TOMyYEHUs! AOTOJIHUTENbHBIX GaIOB MpH TeKyIel arrecrauuu) B GopMaTe MUHH-
KOH(epeHLUii B MEPHO NPOBeACHUs KOH(EPEHL-HEACIH,

° MOAroTOBKA K KOHTPOJIBHBIM pa60TaM H 3a4€Ty.

TBopueckas camocTosTeNbHas paboTa BKIIOUYAET:

. IIOUCK, aHAJIN3, CTPYKTYPUPOBAHHE U NPE3CHTALM HHPOPMALUH;
. BBIMOJTHEHHE PACUETHBIX pabor;
o uCC/ieIoBaTeNbCKas paboTa M y4yacTHE B HAYUHBIX CTYIEHYECKHX

KoH(pepeHUHAX (exerofHas MexayHapoaHas KoH(EepeHUs UM. aKaje-
Mmuka A.M. Ycosa).

6.2. CoaepxaHue cAMOCTOSITEILHOM PaGoThI CTYICHTOB
CamocrosTensHas pabota B 06beMe 24 4. 10 OCBOSHUIO TEOPETHYECKHX

U MPaKTHYECKUX OCHOB AMCUMIUIMHBI B1.BM4.7 «Mcropus Hedrerazopoii

OTPaC/Ii U OCHOBBI HE(TEra30BOro JENay 3aKII0YAETCS B CIEAYIOLIEM:

. paboTa ¢ KOHCMEKTOM JICKIHi, METOAHYECKOH 1 y4ebHOi JIMTEpATypoi
B COOTBETCTBHUH C Y4eOHBIM [UIaHOM — 6 4acos;

°  MOAroToBKa pedeparoB — 8 yacos;

°  MOATOTOBKA K BXOJHOMY KOHTPOJIO, TEKYILEMY KOHTPOJIIO U HTOTOBOMY
KOHTpomo — 10 yacos.

Hﬂﬁ CaMOCTOATEILHO M MMOATOTOBKM CTYOEHTOB K BXOOHOMY, TEKYLIEMY
KOHTPOJIIO, MOArOTOBKU AOKJIaaa U Mpe3CHTauuH (HO BLIGOpy U1 TIOJTYICHU A
JOITOJTHUTEJIBHBIX 6aJ'lJIOB), [MOATOTOBKH K UTOIOBOMH arTecTaluy, NMPeajioKeH
CIedyIoLuiA epeveHb TeM AMcUUIUMHEL 51.BM4.7 «Mctopus Hedrerazopoit
OTpacyid U OCHOBBI Hed)TeFaZZOBOFO Acnan:

Texnonozus u mexuuxka gponmannoi dobvruu ¢ HIJTY.

Oxennyamayus ckeadicun ¢ npumenenuem YOLIH ¢ HITY.
Oxennyamayus creaxcun ¢ npumenenuem YIICH ¢ HI/TY.
DKCnRyamayus ckeavicun ¢ npuMeHeHuem cmpyiinbix Hacocos o5 doBeiuu Hedmu.
Opeanuzayus cucmemu: ITITJ] ¢ HITY.

Henonaodxu npu pabome ghonmannvix ckeasicun.

IKenayamayus CKealNCUH ¢ NPUMEHEHUEM NIYHIICEPHBIX TUPMO8.
Hccnedosanue cxeascun 6 HIJTY (Ounamomempus).

Oxennyamayus YILICH 6 ocnooicnennbix ycnosusx.

10.  Oxcnnyamayus nemsmbix CKEANCUH BUHMOBLIMU HACOCAMY.

11. Cucmembt pazpabomxu MHO2Z0NIACMOBbIX HEPMAHBIX MECTOPOXCOCHUT.
12, Mexanuueckue Menods! yeenuuenus npoOyKmueHOCHU HeMAHbIX CKEANCUH
13, Xumuueckue memodu: ysenuuenus npoOyKmueHOC HeMAHbIX CKEANCUH
14. Tennosvie Memoobt yeenuueHus RPOOYKMUGHOCHU HEPMAHBIX CKEANCUH
15, [Janenuii mpancnopm neghmu.

16.  Xpauenue Hepmu u 2asza.

17.  3uauenue neghmu u 2aza 6 Mupogoil u omevecmeenHoil SKOHOMUKE .

18.  Bypossie ycmarnoexu Ons Gypenus Ha Hedhmo u 2a3.

19. Tpy6u1 Onsa npombicnosslx Hedhmenpoeodos.

20.  bypoevie Oonoma ons Gypenus na vegms u 2as.

21. Bypunenvie mpyouo:.

22. Hacocro- komnpeccopHbie mpybebi.

23. Bypoevie ycmaHoBKu ¢ 2UBKUMY HEnpepbleHLIMU Mpybamu.

24.  Byposvie pacmsopei.

25.  Byposuie 3a6oiinvie Oguzamenu.

26.  Hcmopus omeuecmeennoii egymezazogoti ompacnu.

27.  Hcmopus 3apybedicroti Heghmezazosoii ompacnu.

28.  Heghmo, 2a3 u soiinel.

29.  Ilepcnexmusbt pazgumus omeuecmeenHoil Hehme2azosoii ompaciu.

30. Tlepcnexmuso pazsumus 3apybedicnoii neghmezazosoti ompacnu.

VNN LN~

Pexomenoayuu  ons evinonnenus HJ[3: B nauane pabomsr pasHo  om
axmy mo paccmamp i meMbt, 4mo moodicemn Gvtmb ceA3an0, Hanpumep, ¢ GonLUILM 06bEMOM
npu , BLICOKOI oumocmulo pabom, ca0xc A 20PHO KUMU YCNIOBSIMU U M.N.

Hanee packp cyujecmaylonas mex. u ee mexnuvecxas peanusayus. Ommeuaemcs
obnpacmy  np paccyamy i mex. mexinuyeckux cpeocmng, Oocmouncmea u
neoocmamxu. Jlonocnor Goimo puecKuti 3ensio pabomet u npeonoxicenus Ho NOGLILEHUIO
apepexmusnocmu.

Heobxooumo makoice kpamko  oc paccxamp MbIll  6ONPOC € MOYKU  3penus
aKonoeuveckoli bezonacrocmu.

Cmydenm  gvinoansem  mom p canoc T I, HOMep  KOmopoii
coomeemcmeyem nocneoneii yugppe ezo ¢pa. o co wo ¢ npenoo ex modxcem Ovims

evifpana Opyzas mema.
Paboma  Oonokcna Goime nanucana akkypammo u conpogoNCOAmMCA  SCKUIAMU U CXeMari,
homozpachusimu,  komopueie stozym Goimy Guinonens: ¢ kapandawe na obuiuol WK MURTUMEMPOBOTT
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6ymaze. B KoHye pﬂﬁol"bl npusadumc,q CRUCOK llCI10/lb3y&MGl7 mexnuyeckoli numepamypsi — KHu2u, cmanoi,

JCypHansl, HayuHele u Npou3goo: bie , Dy 0Auue QOKyMenmbl, NPOCHEKMbl, namenmol,
PAYUOHANUIAMOPCKUE NPEORONCEHUS! U M.O.
Obuyuii obvem p t 15 — 20 cmy 7 HO20 IeKcIng, GKAIONAS CXeMbl, paghuxi,
UCNOND. i pamypeol.

6.3. KoHTpoIb caMoOCTOSATENILHOM paGoThl
Ouenka pe3ybTaTOB CaMOCTOSTENbHON PabOThl OpPraHU3yeTcs KaK eHH-
CTBO JIByX (JOpM: CAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI MPENOiaBaTEIA.

CaMOKOHTPOJIb 3aBUCHUT OT OINPEJEEHHBIX KAYECTB JIMUHOCTH, OTBETCT-
BEHHOCTH 3a PE3YJILTaThl CROEro 0OYUEHHs, 3aUHTEPECOBAHHOCTH B TOJIOKH-
TENBHON OLIEHKE CBOEro TPyHa, MaTepPUaIbHBIX U MOPJIbHBIX CTUMYJIOB, OT
TOr0 HACKOJILKO 00y4aeMblifi MOTMBUPOBAH B JOCTI)XEHHH HAMITYYIIHX pe-
3yNbTaToB. 3aaya MPEnojJaBaTelis COCTOUT B TOM, YTOOBI CO3/IaTh YCIIOBHA
JUISL BBIIOJIHEHHS CaMOCTOATENBbHOM paboThl (YueOHO-MeToquuecKoe obecre-
YE€HME), MPABHIILHO HCIOJIB30BATh PA3IMYHbIC CTHUMYJbl U peald3aliu
9TOH paboThl (PEHTHHrOBasA CHCTEMA), MOBBILIATE €€ 3HAYMMOCTD, M IPaMOT-
HO OCYLIECTBJITH KOHTPOJIb CaMOCTOATENIBHOM JESTENbHOCTH CTyIeHTa
((oHz oLEeHOUHEIX CpencTs).

Kontposb texymeit CPC ocyLiecTBIsS€TCS HA MPAKTUYECKUX 3aHATHAX
BO BpPEMsl 3aIUMTHI NPAKTHYECKOH paboThl, BO BPeMs JIEKLIUH B BUAE KPATKOrO
ompoca.

Kontposk 3a mpopaboTKOH JIEKIMOHHOTO MarepHaia U CaMOCTOATEIb-
HOTO U3y4YeHHs OTAEJLHBIX TEM OCYLIECTBJIAETCS BO BPEMs PyOEKHOro KOH-
TPOJIA M TaKKe BO BPEMs 3aLIMTHI MPAKTHYECKHX PaboT B TOM YHCIE, H BO
BpeMs KOH(epeHL-Heeb.

[Tposenenne koH(epeHL-HeAeNb (OfHA HEOeNs B CEMECTPE B COOTBET-
CTBHH C JIMHEHHBIM IpadrKoM yueOHOro Iporiecca) Mo3BOJISET HOBBICHTD pe-
3yJITATUBHOCTE M KQYECTBO CAMOCTOATENBHOH NEATENEHOCTH CTYIEHTOB.

7. CpeacTBa TeKyuleil H MPOMeKYTOYHOI OLIEHKH KA4eCTBA 0CBOCHHS
AMCUHIIHHBI

Ouenka ka4yecTBa OCBOEHH AUCUHILTHHEL B1.BM4.7 «Mcropus Hedre-
ra3oBOif OTPAC/IM U OCHOBBI HE()TEra30BOI0 M€JIay MPOU3BOMUTCA 110 PE3YJib-
TaTaM CJIEAYIOIUX KOHTPOJIMPYIOIUX MEPOTIPUATHIA:

Tabnuua 5
OlLIeHKa KauecTBa OCBOECHHS AUCLUILUIHHBI

Koutponupyroiue Meponpustus PesyNETaTal ofyHenm
N0 JMCUHIUTHHE
BxoaHoii koHTpoNb PA1, PJI2, P13,
Texyuuit KOHTPOJIb PI1, P/12, PJI3, PJ14,
HToroseiit KoHTpOIB (3aueT) PIL, PJ12, P13, P[4,
9

(svinonnenue u 3auuma uHOUSUOYANbHLIX NPAKMUYECKUX PAGOM , Npe3eHMAyuy no me-
Mamuke uccnedosanuil 60 6pemsa NPoBedeHuUs KoHpepeny-nedenu, pesyromamst yuacmus
CMYOeHMO8 80 6XOOHOM, MEKYUEeM U UIMO2060M KONMpPONe U Op.)

Jns OUEHKHM KayecTBa OCBOCHHS AMCLMILIMHBI TIPH MPOBEJECHHH KOH-
TPOIHMPYIOLIKMX MEPONpPUATHH NPedyCMOTPEHBI crenyromue cpeacrsa (houn
OLIEHOYHBIX CPEJCTR):

[IprMeph! TECTOBBIX BONPOCOB TEKYLIETO BXOAHOTO KOHTPOJIA
Tecrosoe 3apanue, Mogyns 6  Bapuaur 3
1. Cornacno T'OCT 633-80 mpexycMOTpeHs! cieiyiomue yciaoBHeie pasmepsl HKT (1o
BHEIHEMY JHaMeTpy): MM C TOJIIMHOMA CTEHOK OT ___ 1O
__ MM [inuHa Tpy6 M.
2. K nazemHOMY 060pynoBaHHIO (OHTAHHBIX CKBXKHH OTHOCAT "

3. Ha KPECTOBHKE u TpOIHHKE TpyOHOIA FOJIOBKH CTaBAT
4. DoHTaHHas apMarypa BBIITyCKaeTcs Ha pabouce JlaBlieHHe
MITa.
5. Onpeaenure COOTBETCTBHE:
1. HacocHo- A. Ob6opynopauue, NpeaHa3sHaYEHHOE s OOBA3GIBAHMA ABYX M Gojee
KOMIIPECCOpPHBIE KOJIOHH, ~KOHTPOJSl [JaBJACHUA B  MEXKKOJOHHOM [POCTPAHCTBE
TpyOHI NPOBEAEHHUA PAJA TEXHOJIOTHYECKUX Onepauuii
2. Kononnas b. O6opynosanue, npeaHa3sHAHYEHHOE JUISl FEPMETH3ALMM YCThA CKBKMH,
roJIoBKa KOHTPONA M pEryliMpOBaHUS PEXUMA HX OJKCIUIyaTaUMH, a TaKKe
NPOBENEHHUS PA3NUIHBIX TEXHOJIOIHUECKUX OTEpaLnii
3. doHTaHHas B. Cneunansnbie TpyObl, MpeaHa3HAYECHHBIE A MOABEMA KHUAKOCTH H
apMarypa rasa Ha OBEPXHOCTh
4. Tpy6Has I O6opynosanue, NpeAHA3SHAYEHHOE JUIA OGBSA3BIBAHMA OJHOTO WITH JBYX
rosioBKa CKBKMHHBIX TPYOONpPOBOAOB, KOHTPONA M  YMNpPABIEHHA [OTOKOM
MUIKOCTH
e
P
B
4 -

[TpuMepbl BOMPOCOB py6exHOH KOHTPOIBHOM paboThl

Ne Bonpoc | Bapuanr 1 Bapuant 2 Bapuanr 3 Bapuanr 4 Bapuaur 5
1 Csoiicrea | Hedu IMpuponnoro rasa | ITnacrosoii TasoBoro Ta3oBoro
BOZBI ruapara Ta

2 Ipumep Tonosoii B mupe | T'ogosoit B Tonosoii B Tonogoit B OnHofi CKBaXHHBI
noGb1uu Tomckoii 06a. cccp Poccuu B Tomck. O6n.
HedTH

3 Onpenene | ckBaxuna wnyp wypd uraxra TpaHues
Hite

4 Pacumpp | AI3Y JHC ric VIIH VIIB
yiite

5 Pacumgp | VI YIILI LHC YIH YIIB
yiite
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5 =
2. IloHsaTHe 0 6YpOBO CKBAXKUHE. 16 Gwmiss
3
3. Kycr ckpakuH (IpUBECTH CXEMY). it Bammiss
Kadenpa TXHI
CocraBun Jouent ka¢. TXHI B.I'. Kpent
Yreepxpaio | Pykosoaurens OOIT O.B. BpycHuk

1 centabps 2015 roga

6 Yro 3anexs Mecropoxnaetne MopucrocTs [ponnuaemocts | Ipanynomerpuyeck
Takoe Hii_cocras
7 IMepeuncn | Toproreonoruyec | 3anexu weptH mo | Tinst TTopons- Crna6onpoxnuaems
Hre Kiie 1napameTpsl BEJIMYMHE 3aMacoB | JIOByLiek KOJIIEKTOPbI € noponbl
MECTOPOXAEHHit
8 Hassauen | Hanpasnexns Kounykropa Texuuyeckoii Okcnnyarauuonn | Bawmaxa skcrn.
He KOJIOHHBI 0ii KOJIOHHbBI KOSIOHHBI
9 Mepeuncn | Bunpl Gypenns Mexanuueckue Hemexannueck | Bumsi Gyposoro | Tunbi Gyposbix
ure BUAB Gypenus He BHIBI pactsopa YCTaHOBOK
Gypenust
10 | Mnamerp HKT o6brubx HKT rubkux BypunbHbix O6canmbix MarucTpanbHbix
bl TpYy6 HedTenposonos
11 | Haswayen | Byposoro Hacoca | Byposoii nebemku | Byposoii Poropa Onesatopa
He BBILUKH 6yposoro 6yposoro
12 | Xapakrep | 1 2 3 4 5
HCTHKA
cTanun
paspabork
"
13 | O6nacts VIICH YOLH VOBH VYOIH Y3LH
NpUMEHEeH
us
14 | Cocras Y3OLUH VYOIH YIICH Y3BH YUICH
15 | Enuunuer | O6bema Mpoussomurensro | Temnepatypsi Hasnexus JMebura ckBaxun
H3MepeHH CTH Hacoca
a
16 | Pacumndp | IIH-19 HCB g o HKT
yiite
17 | Hpeanox | doHTaHHBIM YIICH VOLH TasnudTHbIM VILH
nre criocoGom criocoGom
cnoco6st
Gopsbbl ¢
rasoM
npu
no6erue
18 | Hasosure | I'PIT JloBunbubIe Cwmena IICH Cwmena HKT 3apeska u
BHI pabotsl Gypeniie GokoBbIX
peMoHTa CTBOJIOB
CKBaXHH
(KPC wumu
TPC)

8. PeiiTHHI Ka4yecTBa 0CBOCHHS IHCLMILIMHBI (MOIY.IsI)

OueHka ka4ecTBa OCBOGHHS MMCLUIUIMHBL B XOI€ MPOMEXYTOYHOH at-
TECTALUH 00YYAIOLIMXCA OCYIIECTBIIAETCS B COOTBETCTBUH C «PYKOBOMALLIM-
MH MaTepuajiaMH Mo TeKyIeMy KOHTPOJIO YCIeBaeMOCTH, POMEXKYTOUHOM
M UTOTOBOM aTTECTaLMK CTYAEHTOB TOMCKOTO NMOJIMTEXHAYECKOTO YHUBEPCH-
TETay, yTBEPHIAEHHBIMH NPHKa3oM pexropa Ne88/om ot 27.12.2013 r.

B cootsercTBuM ¢ «KaNeHIapHBIM MIIAHOM U3YYEHUS JUCLIUMIMHEDY Te-
Kyllas aTTecTanys (OLEHKa Ka4ecTBA YCBOCHHS TEOPETHUECKOrO MaTepHana
M OLCHKA PE3YJIETATOB NPAKTHYECKOH NeATeNbHOCTH) IPOU3BOAUTCS B Teye-
HHE cemecTpa (MakcuMalbHO 60 Gauios). K MOMeHTy 3aBepiueHus ceMecTpa
CTYZEHT JOJDKEH HabpaTh He MeHee 33 Gamios. [IpoMexyTodHas aTrecTauus
(3au€r) mpousBomMTCA MO CymMMe GamioB, HAaOpaHHBIX Ha KOH(epeHII-
Heaenax (He MeHee 22 6awios us 40).

WTOroBelii peATMHr MO MMCLMIIIMHE OMPEAENTETCH CyMMHPOBAHHEM
0auIoB, MOJlyYEeHHBIX B XOAE TeKyulel U MPOMEKYTOYHOM aTTecTauuil. Mak-
CHMANbHBIA pedTHHT cooTBeTcTBYET 100 6amioB. MUHMMANBHEIA pelTHHT,
JOCTAaTOYHBIA IS MOJTyYeHus 3auéra — 55 GajuioB.

Hcmopus HI'O u ocroewr HIJT: Pyb6eocrviii xonmpone 1 -eonpocer 1- 10

Pybeorcnuiii xonmpons 2 -gonpocer 11- 18
Pybeoicnotii u umozoblil KOHMPORs KPOBOOUNCA MAKIICE HA IAEKMPOHOM IKIAMEHAMOPE.

HToroBslii KOHTPOJIBL
®opMO#i HTOrOBOrO KOHTPOJIA ABJIAETCA 3a4eT BO 2 cemectpe. [y mpo-
BEJIEHUs HTOTOBOrO KOHTPOJISI IPMBEEHBI IIPUMEPBI BOMPOCOB.

HU TITY HHCTUTYT NpUPOAHBIX pecypcoB

3avernstit 6unet Ne 1
JMcuunnuHa «HCTOpP[ﬂ He(bTerazoxsoi/’l OTpacyii © OCHOBLI Hed)TCl‘aSOBOFO ne-
Jiay

I | 1. o6sIua HedTH yCTAHOBKAMM IITAHTOBBIX CKBAXKMHHBIX

Hacocos (VIIICH) 20 6aunos

11

Hctopus nedrerasosoii otpac-
JIK H OCHOBBI HeyTerasoBoro
Jucuumiuga aena Yucno Hepens -8 Bamet
Hucturyr Uncrutyt npuponnsix pecypcos | Kon-Bo kpeautos -2
Jlekuuu, 16 vac. -
Ipaxtiueckue 3auaTus, 32 30
ac.
KontpospHas pabora | 10
Tpancnopra n xpaneHus He¢tn
Kadenpa Koutponshas paGora 2 10
H rasa
Beinonuenue U3 (noaro-
TOBKA NPE3EHTALHH H J0KIaja 10
Ha BBIOPAHHYIO TEMY AMCLHII-
JIMHBI)
Beero aynuropHoit pa6oTsi,
Cemectp BeceHHuii (2) 44 uac.
I'pynisl 2541, 2642, 2543, 2544 CamocrosTensHas paGora,
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Tabnauua 6

MaTCpPIaJ'leO-TeXHI/[‘{CCKOG obecrnieuenne JUCHHUITIJTHHBI

| [ 24 uac.
HroroBas arrecrauus 40
noueHt kad. TXHI UIIP, k.T.H. 100
Ipenoaasarenu | B.I. Kpen BCEI'O, 72 yac.
9. YyeOHo-MeToanYecKoe H HH(OPMALIMOHHOE 06ecneyeHne

JAHCUMILIMHBI
IlepeyeHn peKOMeHayeMOii JIuTepaTyphbl
OcHoBHas:

1. KpeuB.I', anpuna A.B. OcHoBBl HedTerasosoro aena. YuebHoe nocobue. —
Tomck: U3n. TITY, 2010.-179 ¢.

2. Hedrera3soBoe cTpouTeNbCTBO: yueh. M0COGHE sl CTYAEHTOB By30B, 06YaIOIUXCS
10 CeUHANBHOCTH «MEHEHKMEHT OpL.» creLuanu3aums «MeHeHKMEHT B OTPaciix
Hedrerasooro komiutekca / bensesa B.S1. u ap. Iox o6, pea. npod. M.U. Masypa
u npod. B.JI. Ianupo. — M.: U3n-so OMETA — JI, 2005. - 774 c.

JonosTHHTE ILHASE:

1. Anekymwun AWM. Okcnnyarauus HeQTAHBIX M ra3oBbIX ckBaxcun. M.: Hezpa, 1989.
360 c.

2. BoGpuuxuit H.B., FO¢pun B.A. OcHoBbI HETAHOH U ra3oBoii NPOMBIIIIEHHOCTH.
M.: Henpa, 1988. 200 c.

3. Bacunsenckuii B.H., [Terpos A.W. Oneparop 1o uccie0BaHHIO CKBKHH. M. :
Henpa, 1983. 310 c.

4. Tumarynuunos LK., Tywmomkun U.H. u 1p. PaspaboTka u skcrutyaranus
HE(TANBIX, ra30BBIX U FA30KOHAEHCATHBIX MECTOpOXAeHHUiL. M.: Henpa, 1988. 322
c

5. Hedrenpombiciosoe o6opyaopanue: koMmiekT karanoros/ [Ton obweii pen. B.I
Kpeu. Tomck.: U3n-so TI'Y, 1999. 900 c.

O6pa3zoBaTeNbHBIE Pecypehl, PEKOMEHAYEMBIE IS UCITOIE30BAHMA NPU
CaMOCTOATENIbHOH paboTe CTYyJIEHTOB, B TOM YHCJIe nporpaMMmHoe obecrieye-
Hue, Internet- v Intranet-pecypcel (3JIEKTPOHHBIE YUEOHUKH, KOMIIBIOTEPHBIE
MOJIENH U Jp.), yueOHbIE U METOAMYECKHE TOCOOHUS:

° PaGouas nporpamma aucumiuinet «Kcropus HeTerasoBoit OTPaciii U OCHOBEI HedTe-
rasoBoro jenay. http://portal.tpu.ru/SHARED/k/KRETS/Trud

° Kpeu B.I'., lMagpuna A.B. OcHoBsl Hedrerasosoro gena. Yu. [Mocobue.-ToMmck:
Hsn. TITY, 2010.-179c. http://portal.tpu.ru/SHARED/K/KRETS/Trud

° Py6exuniit koutpons. hitp://portal.tpu.ru/SHARED/k/KRETS/Trud
° WWW.oel.tomsk.ru.-OnekrponHslii karanor TITY.

10. MaTepuajibHO-TEXHHYECKOE 00ecreyeHHe JUCHMILTUHBI
OcBoenne OUMCUMIUIMHBL MPOU3BOJUTCS HA 6aze y4eOGHBIX ay IUTOpuii
MucTuTyTa NpUpOMHEIX pecypcoB. Bee ydeGHbIe ayqUTOPHHM OCHAINEHEI CO-
BPEMEHHBIM MPE3CHTAMOHHBIM 000PYI0BAHHEM, TO3BOJISIOIMM MPOBOJUT
JIEKLUHMOHHBIE, MPAKTHYECKUE 3aHATHA, @ TAKKE OPraHHU30BBIBATH POMEXKY-

TOYHbIC OTYETHBIE MPE3EHTAUNH, MHHH-KOHQEPEHUMH U KOJUIOKBUYMBI
(Tabn.6) .
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Ne HaumenoBanue Kopnyec, ayax.,
n;n (xoMmnbIoTEpHbIE KAACCHI, yueOHbIe 1aGopaTopuH, obopynosa- KOJTHYECTBO
HHE) YCTAHOBOK
1 r. Tomck, np.
1. [nasmennsie nanenu (Tenesusop Sharp LC-80LE645RU Jlenuna, 2/5,
LED TB 80") — 2 wr. YyebHo-
2. TIO: Inventor, MathCad, Microsoft OfficePowerPoint 2003 | naGopatopHsiit
3. Komnsiotep ApplelMac 21,5 kopmyc Ne 20,
ayn. 305
2 nepconansHelii PC Core 2 Duo 1.8, HHrepaktusHas gocka |r. Tomck, mp.
StarBoard FX-82W, ¢ mporpamMmueiM ofecneueHnem: Mi- | Jlenuna, 2/5,
crosoft Office PowerPoint 2003; Cucrema untepaktuBHoro | YueGHo-
onpoca u ronocosaius VERDICT ua 30 yuactaukos; Bec- | ntaGopatopHsiii
NPOBOAHOM rpadMuecKUil MIAHILET kopnyc Ne 20,
123 ayn.

[Iporpamma cocrassena na ochose Cranmapra OOII TITY B cooTBETCTBHU ¢ TPE6O-
BaHusamu OI'OC no nanpasnenmio noarorosky 21.03.01 «Hedrerasopoe genoy» ans npo-
(uneit noaroToBky GaxanaBpor «IKCIUTyaTalys W OGCIYXHBAHHE OOBEKTOB TPAHCIIOPTA K
XpaHeHus He(yTu, rasa 1 IpoLyKTOB MepepaloTkuy, «DKCIulyaTalls i 00CIyIKUBAHHE 0O BEK-
TOB 100BYH HeTHy, «Bypenne He(TAHBIX M ra30BBIX CKBKUHY, MPODECCHOHANBHBIX CTaH-
aapros 19.010 «TpancnopTupoBaHHe MPUPOAHOTO rasa MO MArkHCTPANbHBIM Ia30MpPOBO-
nam», 19.003 «O6enysuBaHie U PEMOHT TEXHONOTHUYECKOr0 060Dy I0BaHHS OpraHH3aLuil
nepepabotku HedTu u razan, 19.013 «Dkcmulyarauus ra3oTpaHCHOPTHOrO 06OpyHOBa-
Husy, 19.016 «[luarnoctuposanne 06BEKTOB JIMHEHHON YacTH MArMCTPANBHBIX Ta30IPo-
B0J0BY», 19.004 «[Jo6bI4a HedTH, ra3a v ra3soBoOro KOHIEHCATaY.

PaGouas nporpamma ono6peHa Ha 3acenanuu kadeapsr TXHI

(npotoxon NeZ9 ot s/ uions_2016r.).

ABTOpBI: - K.T.H., AoueHT kad. TXHD /l B.I". Kpeu
K.T.H., JoueHT kad). TXH W LA.B. llagpuna

Peuensent — A.T.H., npodeccop Kad).Tw . JLA. Capyes
NS T
A7
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