MUWUHUCTEPCTBO HAYKHU Y BBICILIET'O OBPA3OBAHHS POCCUMCKOU ®EJIEPALIMU

denepanbHOE rocy/1apCTBEHHOE ABTOHOMHOE O

«HAIIMOHAJIbHBIN

PABOYASI ITIPOI'PAMMA JINCHUTLIAHBI

s

GpasoBaTebHOE YUPEXKICHHE BbICLIECTO obpa3oBanus
I/ICCJIEIIQBATEHI)CKVII/I
TOMCKHWH MOJIMTEXHUYECKHUU YHUBEPCHUTET»

A. Cennesn
2020 r.

IMPUEM 2017 r.

OOPMA OBYUYEHMUS 3a0unas

—

MeToabl 1 IPUOOPHI KOHTPO/ISi H MOHHTOPHHIA TexHochepbl

]

HanpasJieHne moaroToBKu/
CHEIHATBHOCTD
OOpasoBaresibHas mporpamMma
(HanpaBJIeHHOCTD (TTPOhHIIL))
Cnenunanu3anus

YpoBenb 00pa3oBaHus

20.03.01 Texnocdepnas 6e301acHOCTb

Texnocdepnas 6e30MaCHOCTD

3aiurTa B Ype3BbYaiHbIX CHTYaLUsIX

Bbiciee oOpazoBaHue - OakaraBpHar

Kype 4 | cemectp | 8
Tpy10eMKOCTb B KpeiuTax 3
(3a4eTHBIX €MHUIIAX )

Bu/ibl yueOHO#M e TeIbHOCTH BpemenHnoii pecype
- Jlexuum B 10
KonTakTHas (ayMTopHas) - IlpakTHyecKne 3aHATHS 8
pabora, 4 JlaGopaTopHble 3aHsATHS 6
BCEI'O 24
CamocTrosTenbHas padboTa, 4 84

B T.4. OT/ICJBbHBIE BH/IBI CAMOCTOSITEILHOMH paboThI €
BbIJICJICHHON ITPOMEKYTOYHO# arTecTanuei (KypcoBoi
POEKT, KypcoBas paboTa)

KypcoBasi padora

UTOT'O, u 108
Buj npomexyrounoit | Dk3ameH, | OOecneuuBaromiee
o Hee | oK1 UILIHKB
arrecraiuu | Jnd.3aver MOJpa3/Ie/ICHHE
3asenyrouuii kadeapon - B A.TL. CypxuKOB
PYKOBOJMTEIb OT/CJICHUS Ha e <
npasax kadeapbl OT/1eIEHHUS P
KOHTPOJISl M IMATHOCTHKH |« —
PykoBoautens OOIT | Fyrz | A.H. BropyummHa
[Ipenoasateib [ FZ) M.D. I'ycenpHHKOB
. 7 A



1. Iesin ocBOEHUS TUCHUTLIMHBI

[lenssMu OCBOCHHSI TUCIUILTHHBI SBJSIETCS (QOPMUPOBAHKE Y O0YUAIOIIUXCS ONPEICICHHOTO
OOIl (m. 6. OOmeii xapaktepuctuku OOII) cocTaBa KOMIETCHIWH s MOATOTOBKH K
poeCCHOHATLHON JIeATEIbHOCTH.

P T -
KOH (ii;‘z:ﬂu:lbl CocrapJsiomme pe3yJibTaTOB OCBOCHHUSA (lIecKle'lTOpbl KOMHeTeHHl/ll/l)
KOMIIETCHIINN HaumeHnoBanue KoMrmeT CHIHH oon T e e
Kon
CHIOCOGHOCTh  ONPEEIATE TIK(Y) YMeeT monbp30BaThCs CPEACTBAMH MOHHTOPHHTA
HOpMaTHUBHbBIE YpOBHH -14.V6 OCHOBHBIX TeXHOC(i)epHLIX OTAacHOCTEH
TIIK(Y)-14 | nomyctumbix HETaTHBHBIX P9 ) XAMHUYECKUX, PU3NICCKUX, MEXaHUICCKUX H JIp.
Y
BO3/ICHCTBUI Ha YCIOBCKA M IK(Y) | 3HaeT HOpPMATUBHBIE YPOBHH, BEJIHYUHBI U
OKPYKAIOLIYIO CpELy -14.36 | pa3MepHOCTH OmacHOCTeH
TIK(Y) Brnaneer MeTogukaMu pacueTa METPOIOTHUECKUX
15B] | XapaKTepucTuK pe3yapTaToB KOHTPOJIS
CIOCOOHOCTH MPOBOIUTH -Lo. OIACHOCTEMH
U3MEpEHUs ypoBHeil
ogaCHOCTeH 6B 5 cpene IIK(Y) | YMeeTr wucmnonp30BaTh  OCHOBHBIE  NIPHEMBI
OOHUTaHUA 00pabaThIBaTh
[IK(Y)-15 ’ p P8 -15.Y1 | 00paboTku 3KCIIEpUMEHTAIbHBIX JaHHBIX
MOJTy4YEHHbIE pe3yNbTaThl,
COCTaBJIATH IIPOTHO3BI
BOBMOIKHOTO ppagBmm 3HaeT IMOJIOKEHUs, JIeXkKalllie B OCHOBE METOIOB
cHTyaun ITIK(Y)- | moHUTOpHHTA OCHOBHBIX TeXHOC(EPHBIX
15.31 | omacHocTeit (XUMHUYECKUX, (usnuecKux,
MEXaHMYECKUX U Jp.)
Bnameer  HaBbIKAaMM =~ M3MEpEHHMS ~ YpOBHEH
[K(Y) | omacHOCTEW Ha MPOU3BOJACTBE M B OKPY)KAIOLICH
-17.B3 | cpene, UCNONb3YsI COBPEMEHHYIO H3MEPUTEIBHYIO
CIOCOOHOCTH OIpeneNsiTh TEXHUKY
TK(Y)-17 OIIacHEIE, Ype3BbIYAHO P9 MK(Y) | Ymeer npoBoauTh pacdeT KIaccoB BPETHOCTH U
OracHbIC 30HE, 30HBI -17.Y3 | omacHOCTH IPOM3BOJICTBEHHBIX (JAKTOPOB
MpUEMJICMOI'0 prUCKa 3HaeT an60pHoe OCHAILICHUE METOJI0B
[K(Y) | moHUTOpHHTA OCHOBHBIX TexHOC(hepHBIX
-17.33 | omacHocTe# (XuMHYECKUX, (uznueckux,

MEXaHMYECKUX U JIp.)

2. Mecto qucuumiunsl (MmoayJs) B ctpykrype OOIT
JIMCUUIUIMHA OTHOCUTCSI K BapUaTHUBHOM YaCTH MEXAUCHUIUIMHAPHOTO MPO(ECCHOHATBHOTO
Monyisa biioka 1 yueGHOTrOo naHa 06pa3oBaTeIbHON IPOrPaMMBI.

3. [lnanupyemble pe3yJibTaThbl 00y4eHHs N0 JUCHUIITIHHE
ITocre ycrieniHoro OCBO€HHUs AUCHUILIMHBI Oy1yT c(OPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:

Il1aHupyeMble pe3y/ibTaThl 00y4eHHs 110 JUCIUILINHE Komnerennus
Kon HaumeHoBanue
PJ-1 3HaHMe MpaBUJI HOPMUPOBAHHUS OMACHBIX U BPEIHBIX TPOU3BOJCTBEHHBIX IK(VY)-14
(bakTopoB
PJI-2 CrniocoGHOCTH BBIOpaTh 000pyI0BaHKE, OpraHU30BaTh U npoecTd KoHTposb | [IK(Y)-15
napaMeTpoB TEXHOChEpHI
PJI -3 CriocoOHOCTh OLICHUTH YCIIOBHS TPyJla Ha paboyeM MecTe ITK(Y)-17

OHGHO‘—IHBIG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMe}KYTOQHOﬁ arTeCTaluu NpcaACTaBJICHBI B
KaJICHIapHOM peﬁTHHF-HJ’IaHe JUCHUITIINHBI.




4. CTpyKTYpa U coliepKaHue TUCHUILINHBI
OcHOBHBIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH

Paznebl AMCUUMIIMHBI Dopmupyemblii Buabl yueOHoli 1eATeIbHOCTH O0bem
pe3yJbTaT BpPEMeHH, 4.

00yuyeHus no

JUCHHUILIHHE

Pa3nen (moayJinb) 1. PJI-1 Jlekun 1
HopmaTuBHO-IpaBOBbIE OCHOBBI [IpakTuueckue 3aHATHS -
MOHHMTOPHHTIA TeXHOCpephI JlaboparopHble 3aHATHS -
CamocTosTenbHas paboTa 10
Pa3nen (MoayJs) 2. P/-1, P/1-3 | Jlexkuuu 2
XuMHUYeCKHUe 3arpsI3HUTETH [IpakTuueckue 3aHATHS 2
TexHoc(epbl U UX HOPMUPOBAHUE JlaboparopHbIe 3aHATHS -
B Poccuu CamocrositenbHas pabora 10
Pa3nen (moayJib) 3. PJI-1, PA-3 | Jleknuu 2
HopMmuposanue Ppuznyeckux [IpakTryeckue 3aHATHS 2
3arpsisHUTeJIel TexHocdepbl JlaGopaTopHbIe 3aHITHS -
CamocTositenpHas paboTa 10
Paznean (Moayanb) 4. PJI-2, PA-3 | Jlekuuu 1
IIpudopsi KOHTPOJIA [IpakTryeckue 3aHATHS -
MeTeOpOJIOTHYECKUX MapaMeTpoB JlaboparopHbIe 3aHATHUS 2
armocdepsbl " napaMeTpoB CamocrosiTenpHas padora 10
OCBEIIEeHHOCTH
Pa3nen (MoayJs) 5. P/-2, P/1-3 | Jlekuuu 1
MeTtoapl W npPUOOPHI KOHTPOJISA [IpakTrueckue 3aHATHS -
IyMOB ¥ BUOpAIHii. JlaboparopHsble 3aHATHS 2
CamocTosiTenpHas paboTa 10
Pasznen (Mogy.b) 6. PII-2, P1-3 | Jlekuuu 1
IIpu6opsl KOHTPOJIA [IpakTrueckue 3aHATHS -
3JIeKTPOMATHUTHBIX " JlaboparopHsble 3aHATHS 2
HOHU3HPYIOUIMX H3JTyYeHHi CamocTosTenbHas paboTta 10
Pa3nen (Mogyas) 7. P/I-2 Jlexnun 1
Metoabi aHaJmM3a cocTaBa [TpakTuyeckue 3aHATHS 2
BeleCTB JlaboparopHbIe 3aHATHS -
CamocrosTenbHas pabora 10
Pa3nen (Moxysn) 8. P/I-2, P/1-3 | Jlexuun 1
MeTtoabl OLEHKH TSAXKECTH U [TpakTuyeckue 3aHATHS 2
HANPSKEHHOCTH TPyaa JlaboparopHsble 3aHATHS -
CamocrosiTenpHas pabora 14

ConepxaHue pa3aenoB JUCHUATUIAHDI:

Paznen 1. Hopmamueno-npasogvie 0cHo6bl MOHUMOpUH2A MexHochepol

Ilpeomem, wyenv u codepyxcanue Kypca. Ilpasosvie OCHO8bI MOHUMOPUHEA MEXHOCPHeEPDL.
Meswcoynapoonoe sxonocudeckoe u OXpanHo-mpyoogoe npago. llpasosvie 0CHOBbI MOHUMOPUHEA
mexHocghepol 6 Poccuu. 3apybedchulii onblm opeanuzayuu MOHUMOPUH2A MeEXHOCHepbl.

Ilonamue u  6udbl  nocpewHocmeti  uzmepenus. Memponocuueckas nogepka u
Memponocuieckas ammecmayus, Memooux u npubopos Ojisl usMepenus napamempos OnacHuvix U
8DEOHBIX NPOU3BOOCMBEHHBIX ¢hakmopos. Tpebosanus «k Mmemooam u npubopam auaiu3d
napamempo8 ONACHLIX U 8PEOHbIX NPOU3BOOCMBEHHLIX (pakmopos. Tpebosanus K oghopmnenuio
pe3yIbmamos uzmepenull.

Tembl JeKuMi:

1. HopmaruBHO-TIpaBOBEIC OCHOBBI MOHHTOPHHTA TEXHOC(EPHI.



Paznen 2. Xumuueckue 3azpaznumenu mexnocghepul u ux Hopmuposanue ¢ Poccuu

Eounuyvr usmepenus konyenmpayuii u Hopmuposanue 3azpsaznumeneti 6030yxa. Buowsi sazpsasnenus
oHcuOKocmet, ux eOUHUYbL USMepeHUsl U HopMUuposanue. 3azpA3Humenu noY8 U Ux HOpMUpPosauue.
TeMBI JeKIM:
2. XuMHYECKHUE 3arpsi3HUTENHN TeXHOC]epsl 1 UX HOpMUpoBaHue B Poccum.
TeMbl NpakTUYeCKUX 3aHATHIA:
1. Ot0op 1 moAroTOBKA [T aHATTN3A KUIKUX TIPOO.

Pasznen 3. Hopmuposanue puzuueckux 3azpaznumerieii mexunocgepol

Hopmuposanue napamempos oceewjeHnocmu, Yypo6Hel wymos, eubpayuti, VIbmpa3zeyKd,
UHGpasz8yKa, meniosvix, dINeKmpOMASHUMHBIX U UOHUSUPYIOWUX U3TLYYEHUIL.

TeMbl JeKIMMH:

3. HopwmmpoBanue pusnyeckux 3arps3HUTENEH TeXHOChEpHI.

TeMbl NpaKTHYECKUX 3aHATHIA:

2. HopmupoBaHue nmapameTpoB IlymMa 1 BUOpAIIHH.

Paznen 4. Ilpubopvt KOHmMpONA MemeoponocUYecKuUx napamempos ammocgepvl u
napamempoe oceeuieHHoCmu

Memoovl u npubopvl 0151 usMepeHusi memnepamypbvl, OAGLeHUsl, GLANCHOCMU U CKOPOCHIU
08UIICEHUS 8030VXA, A MAKHCE OJIsl USMEPEHUS MOWHOCIU MENI08020 U3LYYEHUSL.

Memoost u npubopvl 01  UMepeHus O0C8eueHHOCmU, Kod(pduyuenma nyrvcayuu
oceewjeHnocmu, Apkocmu. Memoovl uzmepenus Ko3¢hguyuenma ecmecmeenHol 0C8euweHHOCMU

TeMBI JeKINH:

4. TIpuOopsl KOHTPOJISE METEOPOJIOTHUECKUX MAPaMETPOB U TAPAMETPOB OCBEUICHHOCTH.

Ha3Banus 1adbopaTopHbIX padoT:

1. Pabota ¢ mpubopaMu U3MepeHHsI MapaMeTpOB MUKPOKIMMATA.

Pasznen 5. Memoowt u npudopwvt Konmpona wiymos u eudpayuil.

Memoowl u npubopwvl 015 UsMepeHUs YPoBHell WyMo8, Uubpayull, yibmpazeyKad, UHppazeyka
TeMbl JeKINA:

5. Metonpl u mpuOOPHI KOHTPOJIS ITyMOB, BUOpaIuid, yIbTpa3Byka, HHGpa3ByKa.
Ha3panus 1adopaTopHbIx pador:

2. VI3mepeHue mapaMeTpoB IIyMa.

Pa3znen 6. Ilpubopsr Konmponsa 31eKmMpoMazZHUMHbBIX U UOHUZUPYIOUWUX U3TTYYeH UL

Ipunyunwvt deticmsust u ycmpoucmeo npudopos KOHMPOJisL JNEeKMPOMASHUMHBIX U UOHUSUPYIOUWUX
U3Iy4eHu.

TeMbl JIeKIUA:

6. IIpuGopsl KOHTPOJIS STEKTPOMATHUTHBIX U MOHU3UPYIOMINX U3TyICHHM.

Ha3zBanus j1a6opaTopHbIX padoT:

3. H3mepeHue mapaMeTpoB HOHU3UPYIOLIUX U3ITyUYEHUH.

Paznen 7. Memoowl ananuza cocmaea éeuiecme

Ochosbl meopuu CneKmpoCcKOnuu, IMUCCUOHHASL AMOMHASL CNEKMPOCKONUs, abcopOYUOHHAs
AMOMHASL CNeKMPOCKONUS, TIOMUHECYECHYUS, XeMUTIOMUHECYEHYUs, MOJIEKYIAPHAL aOCOPOYUOHHAS
cnekmpockonus. — Tepmoxumuueckue, MepMOKOHOYKMOMempuieckue U  mepMOMAacHUmmbvle
eazoananuzamopul.  Ilonynposoonukosvie —2asoananrusamopwvi. Teopus u cymv  2a3060u
xpomamoepaghuu, macc-cnekmpockonuu. Konopumempus, mumpomempus, xumudeckue memoovl
aHanuza 2a3oe.

Dnexmpoxumuueckue mMemoovl aHAnU3a COCMAsa HCUOKOCMeU (KOHOYKMOMempus, UOHOMEmpus,
noaapoepagus). Xpomamozpagus, pomoroniopumempus, mumpomempus, cpagumempus. Amomuo-




IMUCCUOHHBINL CNEKMPATbHbIL anaius. Hueepcuonnas eonvmamnepomempus. Paouoxumuyeckuii
aHanu3 cocmasa meepovlx eujecma.

TeMbl JeKIMMH:

7. MeTonpl aHaJIK3a COCTaBa BEIIECTB.

TeMbl NpaKTUYECKUX 3aHATHIA:

3. OT60p M MOATOTOBKA JJIsI aHAJIKU3a MPOO ra3oB..

Paznen 8. Memoowt ouenku maxcecmu u HANPANCEHHOCMU MPYOa

IIpubopwr u 0ob6opyoosanue, ucnoib3yemvle npu oyerke msdcecmu mpyoa. Memoouka oyenxu
msdcecmu mpyod.
TeMBI JeKIM:
8. MeTobl OLIEHKH TSKECTH U HANPSHKEHHOCTH TPY/a.
TeMbl NpakTUYeCKUX 3aHATHIA:
4. OreHKa TSKECTH TpyAa.

TemaTnka KypcOBBIX IPOEKTOB:
1. MOHUTOpUHT 0€30M1aCHOCTH MPOU3BOACTB XJIOpa METOIOM 3JIEKTPOJIN3a
2. MOHUTOPHHT 06€3011aCHOCTH IKCILITyaTallud aMMHAYHBIX XOJIOJWIbHBIX YCTaHOBOK.
3. MOHUTOpPUHT 6€3011aCHOCTH MTPU IPOM3BOJICTBE BOAOPOIa METOAOM 3JIEKTPOJIU3a BOJbI
4. MOHUTOPHUHT O€30MaCHOCTH IMPH MPOU3BOJICTBE PACTUTENBHBIX MACET METOAOM IIPECCOBAHUS U
IKCTpaKLUU
5. MoHUTOPUHT G€30MaCHOCTH IMPOU3BOICTBA JIAKOB M AMaJICH Ha dHpax HEIITI0I03bI
6. MOHUTOPUHT 6€3011aCHOCTH NPOU3BOACTBA OYpOBBIX padoT
7. MoHHTOpHHT 06€30MTaCHOCTH JIMHEWHOM YaCTH MaruCTpalbHBIX He(PTEIIPOBOIOB
5. Opranu3anusi CaMoOCTOATEJIbHON PadoThI CTY/ICHTOB
CamocrosiTenbHast paboTa CTyJ€HTOB IIPU U3YYEHUH TUCLUILIMHBI (MOIYJIsl) IPEAyCMOTpEHa
B CJIEAYIOLIMX BUAAX U popMax:
— Pabora ¢ neKUMOHHBIM MaTepuajioM, NOMCK U 0030p JUTEpaTyphl M 3JIEKTPOHHBIX
MCTOYHUKOB MH(GOPMAIUH 110 UHAWBUIYaJIbHO 33/1aHHOM npo0ieme Kypca;
— H3yueHue TeM, BBIHECEHHBIX HAa CAaMOCTOSITEIbHYIO IPOPAOOTKY;
— Tlouck, aHanus, CTpyKTYpUpPOBAHUE U MTPE3EHTAIMsT UHPOPMALIUY;
— TloaroroBka k 1abopaTopHbIM paboTaM, K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHM;
— Beinosnnenue kypcoBoit paboThl;
— IloaroroBka K OLIEHUBAIOLIMM MEPONIPHUATHUSM.

6. YuyeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecTedyeHre JUCIUTINHBI
6.1. Y4yeOHO-MeTOAMYECKOE OOecTIedeHHe
OcHoBHasi JIuTeparypa:

1. Meronsl u TpuOOpPHl KOHTPOIS OKpYXKAIOMIeH cpeapl U HSKOJOTHYECKH MOHUTOPUHT
[DnexTponHbIl pecypc]: yueOHoe mocobume / M. 3. TI'ycenbnmkon, FO. B. boponus;
HanmonaneHnelii uccnenoarensckuii ToMckuii monutexuuueckuit yausepcurer (TITY). — 1
komnbioTepHblit  daiin (pdf; 2.4 MB). — Tomck: Uzg-so TIIY, 2010. — 3armaBue c
TUTYJABHOTO OJKpaHa. — DIIEKTPOHHAs Bepcus TNedaTHoW myOmukamuu. — Joctyn wu3
koprnoparuBHoit cetu TIIY. — Cuctemusle TpeboBanusa: Adobe Reader.. Cxema pocryma:
http://www.lib.tpu.ru/fulltext2/m/2011/m27.pdf

2. Jmutpenko, B. Il. Dkonornyecknii MOHUTOpUHT TexHOChepsl : yueOHoe mocodue / B. II.
Hmutpenko, E. B. CotaukoBa, A. B. UepnsieB. — 2-e uzn. ucnp. — Cankr-IlerepOypr : Jlaus,
2014. — 368 c. — ISBN 978-5-8114-1326-3. — Tekcrt : a5eKTpoHHBIH // JIaHb : 3JIEeKTPOHHO-
oubnmuoreuynass cucrema. — URL: https://e.lanbook.com/book/4043 (mata oOpanieHus:
08.02.2020). — Pesxum mocTyma: Uit aBTOPH3. IMOJIb30BATENCH.

3. BapranoB AnekcaHap 3apaupoBud MeToabl W IPHOOPBI KOHTPOJSI OKpYXKAroIled cpeipl |
9KOJIOTMYCCKUH MOHUTOPHHT : yueOHHK / A. 3. Bapranos, A. JI. Py6an, B. JI. lllkypatuuk ; moz pen.



http://www.lib.tpu.ru/fulltext2/m/2011/m27.pdf

gi1.-kopp. PAH A. JI. Pybana. — Mocksa: ['opnas kaura, 2009. — 639, [1] c.: wi1.. — . — bubnuorp.:
c. 626-627 (18 nasB.).. — ISBN 978-5-7418-0629-6. — ISBN 978-5-98672-188-0: 1630-81. Cxema
nocryma:  http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1494 (mata oOpaieHus:
08.02.2020). — Pexum poctyma: /i aBTOPH3. MOJIb30BaTEIICH.

JlonoJiHUTe/ILHASA JIUTEPATYpA:

. Epmmos, Oner Muxaiinosnd Bo3geiicTBrie 00beKTOB T'a30BOM NMPOMBIIIICHHOCTH Ha CEBEPHBIC
AKOCHUCTEMBI M IKOJIOTMYECKasi CTaOMIBHOCTh MC€OTEXHUYECKUX KOMIUIEKCOB B KproiuTo3oHe / O. M.
Epmunos, I'. U. I'puBa, B. 1. Mocksun. — Hosocubupck: M3a-so CO PAH, 2002. — 148 c.. —
Bubmuorp.: c. 140-146.. — ISBN 5-7692-0542-3.

. I'puBa, I'ennagmii MiBanoBu4 Bo3zaeiicTBre 00BEKTOB ra30BOi IMPOMBINIJICHHOCTH Ha CEBEpPHEIC
IKOCHCTEMbl U O3KOJOTHYECKas CTa0MIBHOCTh TI'COTEXHHYECKHX KOMIUIEKCOB B KPHOJIHTO30HE
aBTopedepat IuccepTaliy Ha COMCKAaHWE YYEHOH CTENeHH KaHIuaaTa reorpapudeckux Hayk : Crer.
11.00.11 / T'. K. T'pusa; OAO "T'azmpom"; mayu. pyk. O. M. Epmuno. — Tomck: b.u., 2000. — 24 c.:
ni.. — bubmmorpadus: c. 20-24 (38 HasB.).

o Pazsmos, A. 3. Meroasl U npuOOPBI KOHTPOJII OKPYXKAIOIIEH Cpelbl U AKOJIOTMUECKU
MOHHUTOPHUHI:  BBICOKOUYBCTBUTENIbHBIE  METOJbl  KOHTPOJIA  3arpsA3HEHUN  OOBEKTOB
OKpy>Karomie cpeapl : yueoHnoe mocodue / A. 3. Pazsmos, U. B. Kyapun, /1. A. llanoBanos. —
MockBa : MUCHC, 2001. — 30 c.— Tekct: snekTpoHHBbIH / JlaHb : 37IE€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/116829 (mara oOpameHus:
08.02.2021). — PexuM mocTyma: Ui aBTOPHU3. MOJIb30BATEIICH.

6.2. UndopManmoHHOE M MPOrpaMMHOe oecrieyeHune

Internet-pecypcst (B 1.4. B cpene LMS MOODLE u np. oGpa3oBarenbHbie U OMOTHOTESYHBIC
pecypcbl):
[Mpodeccuonanpubie 0a3bl AaHHBIX W HWHPOPMAIIMOHHO-CIIPABOYHBIC CHCTEMBI JOCTYIIHBI 10
cepuike: https://www.lib.tpu.ru/html/irs-and-pdb
HNudopmanmonHo-cipaBouHbIx cucrema «Komeke» - http://kodeks.lib.tpu.ru/
Hayuno-anextponnas oubnmorexa eLIBRARY.RU - https://elibrary.ru/defaultx.asp
DnekTpoHHO-0nOIMoTeuHas cuctema «KoHcynpranT crynenTa» http://www.studentlibrary.ru/
DekTpoHHO-0MOIMOTeuHast cucteMa «Jlanby - https://e.lanbook.com/
DaeKTpOHHO-0MOIMoTeuHas cucreMa «fOpait» - https://urait.ru/
DrnekTponHo-0ubMoTeuHast cuctemMa «ZNANIUM.COMy - https://new.znanium.com/

JluneH3noHHoOe TporpammHoe obecrniedeHue (B coorBeTcTBuU ¢ IlepeuHeM JTHIIEH3MOHHOTO
nporpammuoro odecnedenusi TITY): WinDjView; 7-Zip; Adobe Acrobat Reader DC; Adobe
Flash Player; AkelPad; Document Foundation LibreOffice; Far Manager; Google Chrome; Mozilla
Firefox ESR; PTC Mathcad 15 Academic Floating; Tracker Software PDF-XChange Viewer

7. OcoOble TPeOOBAHNS K MATEPUATbHO-TEXHUYECKOMY 00ece4YeHUI0 IU CIUTIIHHbI
B ydeOHOM mpolecce HCMOIB3YyETCs clenyromee JgadopaTopHoe OO0OpyAOBaHHUE IS
MPAKTUYECKHUX U TA0OPATOPHBIX 3aHATHIA:

Ne HaumeHoBaHMe cieMAJIbHBIX OMeEIeHH i HaumeHnoBaHue 060py/10BaHus

1. Aynutopus Ui nposeaeHust yueOHsix | Kommbrorep - 1 mit.; [Ipoexrop - 1 mmT.;
3aHATHH  Bcex  TumoB, KypcoBoro | IIpoextop LG RD-JT91 - 1 mr,;
IIPOEKTUPOBAHMS, KoHCynbTanui, | Jlocka MmarautHo-MapkepHas 120x200 cm - 2 mwt.;
TEKYIIET0 KOHTPOJII U MpoMexxyTouHor | KommiekT yueOHOM Mebenu Ha 24 mocaqouHbIX MECT
aTTecTalluu

634028, Tomckas oOmacth, T. ToMCK,
CaBunbIX ynuia, 1. 7, 606
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2. Aynuropus Uit npoBeaeHus ydeOHbIX | MoHoOn0K Lenovo S50 - 1 mr.; TeneBuzop LG 60LX341C - 1
3aHATHA  BCEX  THIOB, KypCOBOIO | IUT.;

MIPOEKTUPOBAHMS, KoHCynbTamwii, | ['a3oananm3arop MHOroKOMIoOHeHTHBIH Komera-4 - 1 T,
Tekymero KoHtposst u mpomexyrouHoit | [Ipubop TKA-IIKM (Mogmens 41) - 2 mrT.; HoHomep
aTTecTanuy (yaeOHas aboparopus) MHUKpOTpoIieccopHbIi adopatopusiii 11-500 - 2 m.; Ilxad

BeITsDKHOH B-203 - 1 mr.; Ocmumorpag C 1-114 - 1 mr,;
Hozumerp MKC-15311 - 1 mr.; U3Mepurens HanpsyKeHHOCTH
an. moins WHDBII - 1 mT.; H3Mepurens HanpsKeHHOCTH
aNeKTpuyeckoro U MaruutHoro mons "MIIM-101M" - 1 mr,;
W3mepurens KOHLIEHTpaumuu Kuciopona "AHkar-7645-02" - 1
wt.; ['a3oanamusatop "TTAHK-4" - 1 mir.; Kommuiekt agantepos
JUIsl u3MepeHus BuOpauuu - 1 wr.; [IpenusnoHHbIi rymoMep-
Bubpomerp OKTABA-110A-LF-2037 - 1 mr.; Mereomerp
MDC-200A - 1 mr.; JTrokemerp-sipkomep TKA-04/3 - 1 r.;
Ocmunorpagp C 1-112 - 1 mwr.; Cron ans cresna bx-8 - 1 mr.;
W3mepurens  BHOCHMOTO — HANpPSHKCHUS ~ BHXPETOKOBOTO

634028, Tomckas obOmacts, . ToMmck,
CaBuHBIX yiua, a. 7, 608

mpeobpazoBarenss MBH-03 - 2 mr;  M3mepurens
anekrpoctarnaeckoro momss WICII-7 - 1 mrT.; Monyns
n3MepeHusi BuOpanmu - | mT.; V3Mepurens cMemaHHBIX

curaiioB RIGOL DS 1102C - 1 mr.; [Ipu6op TKA-xpanuTens
- 1 wr.; Creag BX- 7/1 - 1 wr.; Creag BXK-8 - 1 wr,;

Usmepurens  BE-merp-AT-002 - 1 wr; MAC-01
MaJiorabapuTHBII cYeTYMK a’pouoHoB - 1 mt.; [Iupomerp C-
20.3 - 1 mt.;

Kowmmnekt yue6HO# Mebenu Ha 30 mocaqouHBIX MecT.

Pabouass mporpamma cocrtaBieHa Ha ocHoBe OOmIeH XapaKTEpUCTUKUA 0O0pa30BaTEILHOM
nporpamMmsbl 1o HampasieHuto 20.03.01 Texnochepnas 6e3onacHOCTb, crienuamu3anus «3aiura B
4Ype3BbIUAHBIX cUTyarusix» (mpuem 2017 1., 3aouHast popma oOydeHus).

Pa3paborunk(n):
JlomKHOCTD YdeHast CTENeHb 0)4(0)
Homent OK /] K.T.H. I'ycenpHukoB M.O.

[Iporpamma ono6pena Ha 3aceganuu kadeapsr 6K MHK (mpotokon Ne 11 ot 15.05.2017r.).

3aB. kaenpoit — pyKoBOAUTENb OTACIICHUS g
Ha IpaBax Kadeapbl OTAeNEeHUs KOHTPOIIS T —
Y TUATHOCTHUKH, 1.(h-M.H, Ipodeccop A / A.I1. Cypsxukos /
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