MWUHOBPHAYKH POCCUHA
PEJEPAJIBHOE I'OCY IAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIbHOE YYPEXIEHUE
BBICLIEI'O OBPA30BAHMSI

«BEJIT'OPO/ICKUI I'OCYIAPCTBEHHBIM
TEXHOJIOTUYECKUU YHUBEPCUTET um. B.I.IIIYXOBA»
(BI'TY um. B.I'. lllyxoBa)

COI'JTACOBAHO

PABOYAS ITPOTPAMMA
JHCUHILUIHHBI (MOJY.JIs1)

Teopml HA1€KHOCTH B TE€XHOJIOTHYECKHX Nnmpoueccax u NMpOH3BOACTBAX

HalpaBJICHUE [TOATOTOBKH (CHeI_II/Ia.JIBHOCTL)I

20.04.01 TexHocgepnas 6Ge30nacHOCTD

Hanpasnennocts nporpammsr (mpoguiis, CrielHaIu3aLus):

Be3onacHocrs TE€XHOJIOTHY€CKHX NPOLECCOB H NNpPOHU3BOACTB

IIpoMblmIeHHAast 3KOIOrHS H PALHOHAIBLHOE HCTIO/Ib30BAHME NPHPOIHBIX
pecypcoB

KBanudukaus

MarucTp
®opma o0yueHus

OoYyHas

WHCcTUTYT: XUMHKO-TEXHOIOTHYECKHi UHCTHUTYT

Kagenpa: be3onacHocTs xu3HenesTebHOCTH

benropox 2021




Pabouas nporpamMmma npakTHKH COCTaBJIeHa HA OCHOBAHUH TPeGOBaHMIA:

* @ezepalbHOrO rocy1apcTBEHHOro 06pa30BaTeIbHOrO CTaHAApTa BICIIEro 06pa-
30BaHMs 10 HarnpaslieHHIO NoAroToBkH — 20.04.01 TexHocdepHas Ge30macHOCTS,
YTBEP)KICHHOrO MpHKa3oM MMHUCTEpCTBa HayKH Bbiciiero obpasosanus Poc-
cuiickoi Penepaunu Ne 680 ot 25.05.2020 r.

* miaHa yye6Horo nmpouecca BI'TY um. B.I'. IllyxoBa, 1o HarnpaBjieHHIO OATrOTOB-
ku 20.04.01 Texnocdepnas 6e3onacHoOCTh, BBeIeHHOr0 B AeiicTBue B 2021 romy.

CocraBuTenb: KaH]. TeXH. HAYK, JOL. %(/ (HocaroBa E.A.)

Pa6ouas nporpaMma npakTHKH oOcysk/ieHa Ha 3acelaHud Kadeapsbl

« LY » 05 20 A r., npOToxo&N.o_\ : /lf/
p P —

3aBenyrouui kapenpoi: 1-p TeXH. HayK, pod. 7. (JIonanos A.H.)

Pabouas nporpaMma NnpakTHKH COTJIacOBaHa C BhINyCKaloLIeH kadeapoit
be3onacHOCTE XKH3HEIeATEIbHOCTH

3aBenyromuii kadeapoii: I-p TexXH. HayK, npod.

« /(/ » L { 20/// r.

Paboyas nporpaMma npakTHKH 0100peHa METOIUYeCKOH KOMUCCHEH HHCTUTYTa

« / ; » /)7/ 20 JM I., MPOTOKOJ No ﬂ

[Ipencenarens kaHA. TEXH. HAYK, JOL. ; éé ; (ITopoxnrok JI.A.)




1. IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA 11O JUCHUIIJIMHE

Kareropus (rpymma)

Kon n HammenoBaHume

Kon 1 HaumeHnosanue
HHIAKATOPA TOCTIKE-

HaumenoBanue nokasarens ore-
HUBaHMSA pe3ysbTaTa 00y4eHuUs

KOMHCTGHHI/Iﬁ KOMIICTCHIINH
HHW KOMIICTCHIIUH 10 JUCHUITITIMHC
npodeccuonanbHas IIK-3. Cnoco0Gen BbI- | IIK-3.2. O6ocHoBanHO | B pe3yibTaTte OCBOCHHS JUCIIH-
KOMIIETEHIIUA MOJIHATh MOJICTHPO- | BEIOUpAET METOBI TO- | [IMHBI 00y4arOIIniiCs TOJKEH

BaHWE,  IMPOBOAWTH
dKCTIIEpTH3Y Oe3omac-
HOCTH M JKOJIOTHY-
HOCTH,  pa3pabaThl-
BaThb PEKOMEHIAINU
o MOBBIILICHHIO
ypoBHs  0Oe30IacHoO-
CTH ONACHBIX TEXHO-
JOTUYECKHX IIpoIec-
COB U B OKpY>Karolen
cpene

BBILICHHUS HaIEXHOCTHU
U YCTOMYMBOCTU TEX-
HUYECKUX 00BEKTOB

3HaTh: METOObI  IIOBBIIICHUS
HaJCKHOCTY UM YCTOWYMBOCTH
TEXHUYECKNX 00BEKTOB

YMeTb: BbIOHpAaTh METOMBI IIO-
BBIIICHUST HAJIS)KHOCTH U YCTOM-
YUBOCTH TEXHUYECKHX OOLEKTOB
Baagernb: crocoOHOCTBIO 000C-
HOBaHHO BHIOMpAaTh METOMBI TIO-
BBIIICHUST HAJIS)KHOCTH U YCTOH-
YUBOCTH TEXHUYECKUX OOHLEKTOB

1.

2. MECTO JUCIHMIIVIMHBI B CTPYKTYPE

OBPA3OBATEJIbHOU NPOI'PAMMBI

KOMHeTeHHI/IH I1K-3. CnocoOeH BHIIOJHITh MOACIIMPOBAHHNC, IIPOBOAMTD

OKCIICPTU3Y 0C30I1aCHOCTH 1 9KOJIOTHYHOCTH, DaSDa6aTBIBaTI> PCKOMCHIAIINH

I10 ITOBBIMICHUIO YPOBHA 0€30I1aCHOCTH ONACHBIX TEXHOJOTHYECKUX IIponccC-

COB U B OKPVYKAIOIIEH CpEe

I[aHHaH KOMIICTCHIIUA Q)opMpreTc;I CICAYIOMMMHU JUCHUITITIMHAMM.

Cragus HanMeHOBaHMS THCIMILUIMHBI

1 PacueT u npoekTHpoBaHUEe cUCTEM obecnieueHus: 0€30IaCHOCTH

2 Teopurst HAIEKHOCTH B TEXHOJOTMYECKHX MTPOLIECCAX U IPOU3BOACTBAX

3 MareMaTnyecKkoe IMIaHUPOBaHUE YKCIIEPUMEHTA

4 MopenrpoBaHue NpUPOAOOXPAHHBIX IIPOLIECCOB

5 MopennpoBaHue TEXHOJIOTHYECKUX MPOLECCOB U MPOU3BOJCTB IO MOKa3aTensiM 0e3-
OIACHOCTH

6 MOHUTOPHHT ¥ aHATUTUYECKUI KOHTPOJIb KAYECTBA OKPYKAKOIIEH Cpe/Ibl

7 DKcnepTu3a U ayAuT CUCTEM YIPABICHMS MPOMBIIUIEHHOW 0€30IacHOCThIO M OXpa-
HOU Tpyna

8 ITpon3BoICTBEHHAs HAYYHO-HMCCIIEJOBATENIbCKas paboTa




3 OBBEM JUCHUIIJIMHBI

OO01mast TpyI0€MKOCTh JUCIIMILINHBI COCTAaBIsIeT 4 3a4. enuHUIlb], 144 qaca
Huctunnunaa b1. B.H1.JI201 peanuzyercs B paMKax MPakKTAYECKOHN MOJTOTOBKHU:
dopMa NpOMEKYTOUHOMN ATTECTALIMH DK3aMEH

Buna yuyeOHo# padoThI Bcero Cemectp

4acoB No 2

OO01mast TpyA0eMKOCTh TUCIUTUIHHBI, 4aC 144 144
AYJAUTOPHBIE 3aHATHS, B T.4.: 36 36

JEKIHN
nabopaTopHbIE

NPAaKTUYECKHE 34 34
IPYNIOBHIE KOHCYJIBTALUU B IEPUOJ TEO- 2 2

peTHYecKOoro o0yueHus u MpoMeKyTOY-
HOU aTTecTalun

CamocrosiTesibHasA padoTa CTYAEeHTOB, B 108 108
TOM 4YHCJIE:

KypcoBoii npoekt - -

KypcoBas padora - -

Pacuetno-rpaduy. 3ananus - -

WNHnuBuayanbHOE JOMANIHEE 3aaHUe - -

pyaue 6udvl camocmoamenvroii pabomoi 108 108

dopma IpoMeKyTOUHAs aTTECTALUS 36 36
(3a4eT, SK3aMEH)




4. COAEP KAHUE JUCHUIIJIMHBI
4.1 HaumeHoBaHue TeM, UX cojep:kanne u 00beM. Kypc 1 Cemectp 2

O0beM Ha TEeMaTHYECKUI pa3fen 1mo
BHJIaM Y4eOHOU HArpy3Ku, Jac

Ne HaumenoBanue paznena e o
=
n/m (kpaTKoe coziepKaHue) o §* = 5
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= =35 8 == O &
1. CucreMHbIi NOAX0] K NpodJieMe odecriedeHNsI HATEKHOCTH TEXHOJIOTHYECKUX MPOLECCOB

u npousBojacTs (TIIull)

1

2

3 4

OCHOBHBIC KOMIIOHEHTBI W BHBI MPOU3BOJICTBECHHBIX
nporeccoB. Kiaccudukanus TEXHOIOTUYECKUX IPO-
reccoB. CTpyKTypa TEXHOJIOTHYECKOro mporiecca. Me-
TOJIOJIOTUYECKHAE OCHOBBI CUCTEMHOTO aHayn3a. AJro-
PUTMBI HCCJICIOBAHUS OIMACHOCTEH TEXHUYECKHX CH-
creM. OCHOBHBIC MMOHATHS U KOMIIOHEHTBI HAJIC)KHOCTH.
Posib 1 3HaYCHHE TEOPUH HAJACIKHOCTH U TEOPUHU PHCKA
NP PEIICHUU MPAKTHYECKUX 3aja4 oOecrieueHus 0e3-
OMAaCHOCTH TEXHOJIOTHYECKUX TPOILECCOB U IPOU3-
BOJICTB.

16

2. MaTtemaTu4eckue Moaeau U Kpurepun Hagéxuoctu TIHull

Buner mMonenupoBanus. I[loHsTHe M BUABI MOJEIEH.
Knaccudukanus u cTpykTypa MOAENeH, MPUMEHIEMBIX
ripu otieHke Haa&xkHoctu TIull. OcHoBHBIE TOKa3aTENN
HaJEKHOCTH TeXHHUYeCKuX cucteM. Kpurepun Hanéx-
Hoctu TIIull. HanéXHOCTh CUCTEMBI ITPU ITOCTENIEHHBIX
OTKa3ax. 3aKOHBI paclpeneseHusl OTKa3oB. Maremaru-
yeckash MOJENb HaI&XKHOCTU TEXHOJOTMYECKOro Ipo-
1ecca. JTanbl MOJIEIUPOBaHUA. XapaKTEPUCTUKH MOJIe-
ned. MojenupoBaHue ¢ MOMOIIBIO JUarpaMM HMpUYHH-
HO-CJIEICTBEHHBIX CBsizel TMma "nepeBo”. Xapakrepu-
CTHKa MOjeliel Tuma "nepeBo mpouciiecTBusi" u "aepe-
BO coObITUI" - ero ucxoaoB. O0ImuMe NPUHIMIIBI U TIpa-
BUJIA MTOCTPOEHMSI JepeBa MPOUCILIECTBUS U JepeBa Co-
ObITnii. KauecTBeHHBIN aHamu3 AepeBa MPOUCIIECTBUS.
[TonsiTre u criocoObl onpeaeneHnss MUHUMaJIbHBIX coYe-
TaHUN UCXOJHBIX MPEANOCHUIOK, X 3HAYUMOCTH U KpHU-
TUYHOCTH. KoNM4YecTBEHHBI aHAIN3 AepeBa MPOUCIIIE-
CTBHSI U iepeBa COOBITUH.

16

32

3.0cHoBBI ynipaBJienus u odecneuenuss Haaé:xkaoctu TTull

Cucrema cranaaptoB «HaaexHocTs B TexHuKe». Cro-
co0OBl oOecmedueHUs] HAIEKHOCTH. TeXHOJOTHYECKUE
crocoObI obecriedeHust HaAEKHOCTH U3ENUI B TIPOIIeC-
ce u3roToBjcHHs. OpraHu3alMOHHO-TEXHHYCCKHE Me-
TOJIbI TI0 BOCCTAHOBJICHUIO M TOJICPKAHUIO HAJEKHO-
CTH TCXHHUKHU HpI/I BKCHHyaTaHI/II/I. O6’BGKTBI HUCIIBITAHUA
Ha HAaJEXKHOCTh. MeTonbl oOeclnedyeHuss HaIeKHOCTH
CJIOXKHBIX TCXHHYCCKHX O6T)€KTOB. MeTO}IBI KOHTpOJ'IfI
HAJIKHOCTH M3JICUI 0 MapaMeTpaM TEXHOJIOTHUECKO-
0 MPOIlecca UX M3TOTOBJICHUS.

10

24




BCEI'O

72

4.2. Coaep:xaHue NPaKTHYECKHUX 3aHATHIA

Kypc1l Cemectp 2

/o

HaumenoBanue
pazjziena IUCUUILIUHbBI

Tema IIPAKTUYCCKOI'O 3aHATHA

K-Bo
4acoB

K-Bo
4acoB
CPC

[y

2

3

CucTeMHbBI TTOAXOJ K MPO-
oneme obecneucHuUs]
HaAEKHOCTH TEXHOJIOIHYe-
CKHX TIPOILIECCOB U IPOU3-
BoacTB (TIIulI).

Knaccudpukanus u BUABI TEXHOJIOTHUECKUX
MpOLECCOB U MPOU3BOACTB. [loTeHIManbHO
OIMacHbIe TeXHOJIOTHUYecKue mpouecchl. CTpyk-
Typa U CTaJIMH >KU3HEHHOTO ITMKJIa TEXHOJIOTH-
YeCcKoro Impoiiecca.

MeTo10JI0THYECKUE OCHOBBI CHCTEMHOTO aHa-
mu3a Knaccudukanus u oOmias XxapakTepu-
CTHUKa METOJIOB CUCTEMHOTO aHanu3a. OcoOeH-
HOCTHU CHCTEMHOTO aHajiu3a MPOLECCOB B TEX-
Hocdepe. XapaKTepucTUKa M KiacCUpUKAIUs
CUCTEM.

ba3oBbIe KaTeropuu CUCTEM: JIEMEHTHI, CBSI3H,
COCTaB, CTPYKTYpa, OKPY>KEHHUE, TPaHUIIbl CU-
ctembl. [IprHUMHHO-CIICICTBEHHOE TIOJIE OIac-
HocTed. CTpyKTypHass Mojenb 0e30MacHOCTH
TeXHOJoru4eckoro mpomecca. Ctaaum odecre-
4yeHHsI 0E30MaCHOCTH TEXHOJIOTUYECKOTo Mpo-
1ecca.

16

MareMaTudeckue MOJEIN
U KPUTEpUU HAIAEKHOCTU
TIInll

Bunesl monenupoBanusi. [loHstue m BUABI MO-
neneil. Kimaccudukamnus u CTpyKkTypa Mojesei,
MPUMEHSAEMBIX TPHU  OIEHKE HaAEKHOCTH
TIull.

OcHoBHbBIE TIOKa3aTeNHU HAAEKHOCTH TEXHUYE-
ckux cucreM. Kpurepun nanéxuoctu TIIull.
HanéxHOCTh CHUCTEMBI IPU IMOCTENEHHBIX OT-
Ka3ax.

3aKoHBI pacnpeneneHuss 0TKa3oB. Marematu-
yecKkash MOJeNIb HaJlEKHOCTU TEXHOJIOTHYECKO-
ro mpoiiecca. JTanbl MOJAETUPOBaHUA. Xapak-
TepucTUku mozeneil. [IpenmyiecTBa U HeHo-
cTaTku. MojenupoBaHue ¢ IOMOIIBIO JHa-
rpaMM TNPUYMHHO-CIICJCTBEHHBIX CBS3€H THIIa
"nepeBo". XapakTepUCTHKAa MOJEJIEeH TuUIla
"nmepeBo mpowucuiecTBus" u "nepeBo coObITHI"
- ero ucxonaoB. OOIIMe NPUHIMIIBI U MpaBHUiIa
MIOCTPOCHHUS JiepeBa IPOUCIIECTBUS U JiepeBa
coObITHii. KauecTBeHHBIN aHanu3 aepeBa Mpo-
ucmiectBus. [loHsATHE U cIIOCOOBI ONpeIeIeHUs
MUHHUMAJIBHBIX COYETAaHUN HCXOJHBIX MpPEAro-
CBUJIOK, UX 3HAYMMOCTH U KPUTUYHOCTH.
KonuuecTBeHHBI aHanu3 JepeBa IIPOUCIIE-
CTBUS U JiepeBa coObITuil. OlleHKa puckKa.

16

32
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2 3 4 5

3 | OcHoBel ympaBnenus u | Cucrema cranmaptoB «HanekHOCTh B TEXHU- 10 24
oOecrieueHns Haa&xHOCTHA | Ke». CrocoObl olOecriedeHusT HaIEKHOCTH.
TIull TexHonornueckue  crmocoObl  oOecIieueHus
HaJAEKHOCTH M3JCIUN B IPOIECCe M3TOTOBIIC-
HUSL.

Opranu3anuoHHO-TEXHUYECKHE METOJbI  I10
BOCCTAHOBJICHHIO W TOJICPKAHUIO HAEKHO-
CTH TEXHUKHU IIPH IKCILTyaTaI[UH.

OOBEKTHI UCHBITAHNS HA HANEKHOCTH. METOmBI
obecrieyeHns] HaIEKHOCTH CJIOXKHBIX TEXHUYE-
CKHX OOBEKTOB.

MeTopl KOHTPOJIS HAJISKHOCTH HU3JICIHNA I10
napaMeTrpaM TEXHOJOTHYECKOTO MpoIecca UxX
M3TOTOBJICHHUS.

CtpykTypa 3a1ad U MEpONpUSTUN TIO COBEp-
[IEHCTBOBAHHUIO OE30MMaCHOCTH M HaAEKHOCTHU
TIull.

OO01ye MPUHIUIBI U1 OCOOCHHOCTH KOHTPOJIS
HAJAEKHOCTH Ha PA3JIMYHBIX CTATUSX JKU3HCH-
HOTO IMKJIA ITPOM3BOJICTBCHHBIX IPOIIECCOB.

HNTOI'O: 34 72

4.3. Copep:xanue 1200paTOPHBIX 3aAHATHI

He mpenycMoTpeHO yueOHBIM TLIaHOM.

4.4. Copep:xxaHue KypcoBOI0 MpoeKTa/padoTsl

He npenycMoTpeHO y4eOHBIM ILIaHOM.

4.5. Coaep:kaHue pacyeTHO-TPaMUeCKOro 3aaHus

He npenycMoTpeHo yueOHBIM TIJIaHOM

5. OHEHOYHBIE MATEPHAJIBI VIS TPOBEJAEHUA TEKYIHIEI'O
KOHTPO.IS1, TIPOMEXYTOUHOM ATTECTALIMA

5.1. Peanusanus KOMIeTeHIUH

1 Komnerenuusi I1K-3. CriocoGeH BBITIOIHATH MOACIMPOBAHUE, TIPOBOAUTH AKCIIEP-
T3y O€30MacHOCTH M DKOJIOTUYHOCTH, pa3padaThiBaTh PEKOMEHIAIMH I10 ITOBBIIICHUIO
YPOBHSI O€301IaCHOCTH OTTACHBIX TEXHOJIOTHYECKUX TIPOIIECCOB U B OKPYKAFOIIIEH cpejie

HaumenoBanue HWHJIUKATOPa NOCTUXKECHUA

Hcnonp3yembie cpeaicTBa OIIEHUBAHUS
KOMIICTCHIIMN

1IK-3.2. Obocnosanno evibupaem memooul no- 9K3amen, cobecedosanue, YCmublll Onpoc
BbIUUECHUSA HAOEHCHOCTU U YCIMOUNUBOCTNU MeX-
HUYeCcKux o0beKmos




5.2. TunoBbie KOHTPOJIbHBbIE 3aJaHUS JIJISl IPOMEKYTOUYHOM aTTeCTAIUU

5.2.1. IlepeyeHb KOHTPOJIBLHBIX BONIPOCOB (TUIOBBIX 3aJaHNI)

JJIA IKR3aMEHa

HaunmenoBanue
pazjena TUCIUILITUHbI

CopepxaHue BOIPOCOB

2

3

CucreMHBIi @mOOXOH K
npobjemMe  obecnedeHus
HAAEKHOCTH TEXHOJIOTHU-
YECKHUX IPOIECCOB U MPO-
u3BoactB (TIIull).

1. OcHOBHbIE KOMIIOHEHTBI
IIPOLIECCOB.

2. Knaccudpukanusi TEeXHOJOTHUECKUX TpoueccoB. CTpyk-
Typa U CTaJIuU KM3HEHHOI'O LUKJA TEXHOJIOTHYECKOro mpolec-
ca.

3. Merononoruuecknue OCHOBbI CUCTEMHOI'O aHAJIN3A.

4. Anropurmsl uccinenosanus onacHocteit TIIull.

5. Knaccugukanus u obmas XxapakTepucTuka METOAOB CH-
CTEMHOr0 aHaian3a. OcoOOEHHOCTH CUCTEMHOI'0 aHaJIM3a IMpoLec-
COB B TexHOc(epe.

6. XapakTepucTrKa U KJIacCu(UKAIUSI CUCTEM.

7. ba3oBble KaTeropuu CUCTEM: SJIEMEHTBI, CBS3H, COCTaB,
CTPYKTYpa, OKPY>XEHHE, TPAHUIIBI CUCTEMBI.

8. IlpuuMHHO-CIEICTBEHHOE 10JI€ OITACHOCTEH.

9.CtpykTypHast Mozenb O€30IacHOCTH TEXHOJOTHYECKOTO
nporecca.

10. Cragum obGecrieueHusi 0€30MaCHOCTH TEXHOJIOTUYECKOTO
nporecca.

11. OcHOBHBIE NOHSTHS U KOMIIOHEHTBI HAJI€KHOCTH.

12. Ponb u 3HaYeHHE TEOPUM HAIEKHOCTH M TEOPUU pHUCKA
IIPU PELICHUU MPAKTUYECKUX 3a7au oOecreyeHus: 6e30MacHOCTH
TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOJICTB.

n BHJIBI IPOHU3BOACTBCHHBIX

Maremarnueckue moaenu
U KPUTEPUU HALEKHOCTU
TTIull

2. Buner mogenupoBanus. [loHATHE U BUIBI MOJIEIICH.

3. Knaccudukanus u CTpykTypa MoJeNnel, MPUMEHSIEMbIX
npu oueHke Hanéxuoctu TTIull.

4. OcHOBHBIE TOKa3aTelnM HaAE&KHOCTH TEXHUYECKHUX CH-
creM. Kputepun nanéxunoctu TIIull.

5. Han&xHocTh cCMCTEMBI IPU MOCTENEHHBIX OTKA3aX.

6. 3akoHBI pacTpeseIeHnsT 0TKA30B.

7. Maremarnyeckas MoJieNlb HAJAEKHOCTH TEXHOJIOTUYECKO-
o Ipouecca.

8. Drtambl MOAETUPOBaHUS.
[IpenmyiiecTBa U HEAOCTATKH.

9. MonenupoBaHue C TMOMOIIBIO JAWAarpaMM MPUYUHHO-
CJIEICTBEHHBIX CBsI3el Tuma "nepeBo’.

10. Xapakrepuctuka Mojiesiell Tuna "naepeBo nmpoucuecTsus”
u "nepeBo coObITHI" - €ro NCXOJI0B.

11. O0ue TPUHIMIILI U TPaBUJIa TIOCTPOSHUS JIepeBa Mpo-
WCIIECTBUS U JIepeBa COOBITUI M €rOKaYeCTBEHHBIN aHAIIN3. .

12. [lonsiTve U cnocoObl OMpeAeIeHns MUHUMAIbHBIX COYe-
TaHUN HMCXOJHBIX MPEANOCHUIOK, UX 3HAYMMOCTH U KPUTHYHO-
CTH.

XapakTEepUCTUKH  MOAEIEN.

MaremMaTudyeckue MOOeIu
U KPUTEPUU HAAEKHOCTU
TTIull

13. KoyimyecTBeHHBIN aHAIH3 JIepeBa MIPOUCIICCTBHS U Jepe-
Ba coObITHiA. O1IeHKa pHCKa.




3 OCHOBBI  yIpaBJiCHHS W 1. Cucrema ctannaptoB «HanexKHOCTh B TEXHUKEY.
obecnieyeHnst HaAEKHOCTH 2. CrocoObl obecrieyeHns HaaéKHOCTH.

TIIull 3. TexHonormueckne cCrocoObl oOecredeHuss HaIEKHOCTH
W31 B MPOIIECCE U3TOTOBJICHUS.

4. OpraHu3almOHHO-TEXHUYECKUE METObl 10 BOCCTaHOB-
JICHHUIO ¥ TOICPKAHUI0 HAIEKHOCTH TEXHUKU TPU IKCILTyaTa-
197078

5. OOBEKTHI UCIBITAHNS HAa HAJIEKHOCTb.

6. MeToanl oOecredyeHrnss HAOAEKHOCTH CJIO)KHBIX TEXHHYE-
CKUX O0BEKTOB.

7. Metoabl KOHTPOJIS HAACKHOCTH U3JICIUHI 110 TapaMeTpam
TEXHOJOTHYECKOT0 MPOIECCa UX U3TOTOBJICHUS.

8. Ctpykrypa 3aa4 U MEPONPUSITHI 1O COBEPIICHCTBOBA-
HHIO Oe3omacHocTy U Haaékuocty TIIull.

9. OOmue NPUHIMIBI U OCOOCHHOCTH KOHTPOJISI HAJEXKHO-
CTH Ha PAa3IUYHBIX CTAIUSAX >KU3HCHHOTO IIMKJIA TPOU3BOJI-
CTBEHHBIX IPOIIECCOB.

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPUAJIOB
JJIS1 32U THI KYPCOBOI'0 MPOEKTa/ KYpcoBOil padoThl

He npenycMoTpeHbl y4eOHBIM TIJIAHOM.

5.3. TunoBbie KOHTPOJIbHBIE 32IaHUA (MATEPHAJIbI)
JJISl TEKYLero KOHTPOJISL B ceMecTpe

Pasznen 2. Mamemamuueckue mooenu u kpumepuu Haoéxcnocmu THull.

3ananue. IIpousBogwiocs HaOmoneHUE 3a pabOTON TpeX 3K3EMIUISIPOB OJHOTUITHOU
anmnapatypsl. 3a nepuoJ HaOIoAeHUs ObLI0 3a(PUKCUPOBAHO MO MEPBOMY IK3EMILISIPY
amnmaparypsl 6 OTKa30B, IO BTOPOMY M TpeTbeMy -11 m 8 OTKa30B COOTBETCTBEHHO.
Hapa6otka nepBoro sk3emiuisipa coctaBuia t juac, Broporo - t o u Tperbero—i 3 uac.
TpeOyeTcs onpenenuth HApaOOTKY armapaTypbl Ha OTKa3.

t1=181+Ne sapuanma

t 2=329+MNe sapuanma

t3=245+Ne sapuanma

Paznen 2. Mamemamuueckue modenu u kpumepuu Haoéxcrhocmu TIHull.

3aganue. Ilycth Bpems paboOThI lieMEHTa J0 OTKa3a MOAYMHEHO SKCIMOHEHIIMATIBHOMY
3aKOHY pachpejeeHus ¢ napamerpom A=2,5* 10 1/uac.

Haiitn KonM4yecTBEHHBIE XapaKTEPHCTHKH HajaexHoctu snemeHta P(t), a(t),Tep,, ec-
muty=(500+Ne eapuanma), t,= (1000+Ne eapuanma), tz= (2000+Ne eapuarnma), uac.

Pa3nen 2. Mamemamuueckue mooenu u kpumepuu Haoéxcrnocmu TIHull.

3aganue. Ha ucnbitanun Haxoamnoch No=1000 oOpa3iioB HEpEeMOHTHPYEMO amnmnapa-
Typsl. Yncno otka3oB N(At) dukcupoBanoch uepes kKaxasie 100 uac padotsr (At=100
yac).

Berauciuth KonM4eCTBEHHBIC XapaKTEPUCTUKU HAJICKHOCTH U TTOCTPOUTH 3aBUCUMOCTH




XapaKTCPHUCTHUK OT BPCMCHHU. B Ta6JII/IIIe IMPUBCACHBLI JaHHBIC 00 OTKa3ax.

n(at)= n (at,) +Ne sapuanma.

Tabnuya
Jlanabie 00 oTKazax

At Hac n (at) At;, Hac Nat;) At;, Hac n (a)

0—100 50 1000—1100 15 2000—2100 12
100—200 40 1100—1200 14 2100—2200 13
200—300 32 1200—1300 14 2200—2300 12
300—400 25 1300—1400 13 2300—2400 13
400—500 20 1400—1500 14 2400—2500 14
500—600 17 1500—1600 13 2500—2600 16
600—700 16 1600—1700 13 2600—2700 20
700—800 16 1700—1800 13 2700—2800 25
800—900 15 1800—1900 14 2800—2900 30
900—1000 14 1900—2000 12 2900—3000 40

Pasznen 2. Mamemamuueckue mooenu u kpumepuu Haoéxcnocmu T1ull.

3ananue. M3BecTHO, 4TO HHTEHCUBHOCTH 0TKa30B AA=(0,02+10-3 Neapuanta) 1/4ac, a
cpennee BpeMst BoccTaHoByieHus tB =10 vac. Beruncauth dyHkmio u kodhGuimeHT ro-

TOBHOCTH U3ACIINA.

Pasnen 2. Mamemamuueckue mooenu u xpumepuu nHaoéxcuocmu  TIull 3ananue.

[Tycts BpeMst paOOTHI JIEMEHTA JO OTKa3a MOAYMHEHO SKCIIOHEHIIMAILHOMY 3aKOHY
pacrpeenenus ¢ napamerpoM A=2,5% 10° 1/uac.
Haiitn Konm4yecTBEHHBIE XapaKTEPHCTHKH HajaexHoctu snemeHta P(t), a(t),Tep,, ec-
mut1=(500+MNe eapuanma), to= (1000+Ne eapuanma), t3= (2000+Ne sapuanma), uac.

Paznen 2. Mamemamuueckue mooeau u kpumepuu Haoéxcnocmu THull,

3aganue. [Ipubop cocrTaBiieH U3 5 3JE€MEHTOB, BKJIIOUEHHBIX MO cxeMe. BeposTHocTu
OTKa30B AJIEMEHTOB COOTBEeTCTBEHHO: P1, P2, P3, P4, Ps. Haiitu BeposiTHOCTS Ge30TKa3-
HOH paboTHI IpubOpA.

No BapuanTa

1,6, 14, 20 P1 P> Ps P4 Ps
0.35 0.44 0.66 0.15 0.25

29,1116 P1 P> Ps P4 Ps
0.11 0.22 0.33 0.35 0.44

3,8,12, 18 P Py P3 Py Ps
0.15 0.25 0.35 0.20 0.35

471317 P Py P3 P4 Ps
0.20 0.35 0.45 0.66 0.15

5, 10,19,15 P1 P> Ps P4 Ps
0.66 0.15 0.13 0.35 0.44




Pa3nen 3. Ocnoswvl yvnpasnenus u obecneuenus naoéacnocmu THull.
3ananue. Ha ocHOBe JepeBa OTKa30B pacCUMTATh BEPOATHOCTh aBAPUHHON CHUTYyaIlUU C
MOSICHEHUSIMHU MTPOMEXYTOUHBIX M KOHEUHBIX 3HaueHui. Cenarh BIBOJI.

Pasnea 3. Ocrnoswvl ynpaesnenus u obecneuenus naoéxcrocmu THull.
3amanwme. [locTpouTh nepeBO MOCIEACTBUN ISl JIFOOOTO MOTEHITMATBLHO OMACHOTO 00h-
exra. [IpoBecTn ananus.

Paspnen 3. Ocnosvl ynpasnenus u obecnevenus naoéxcrnocmu TlHull 3ananue. [Ipoectn
YHCIICHHYIO OIICHKY PUCKa Yere TEXHUYECKOW CUCTEMbI U JaTh aHAIN3 €r0 U3MEHEHMS,
€CJIM U3BECTHO, YTO MpH dKcIuTyataliud N OJTHOTUITHBIX arperaToB, MOJBEPKEHHBIX 00-
meMy (GakTopy pUCKa, 3a mepuoA B T JieT: 3a nepBble 1 JIET IPOU30LLIO N1 aBapuii, 3a
nocienyroume — Ny aBapuid. CaenaTh BHIBOJI.

No BapHaHTa Hcxoanbie qanHble U151 pacuéra

1,6, 14, 20 N | T | Ti| n nz
50 | 5| 3 ]10| 20

2,9,11,16 N | T | Ti| n nz
100 |10 | 5 [ 20 | 30

3,8,12, 18 N | T | Ti| n nz
150 [ 10 | 5 | 20 | 50

4,7,13,17 N | T|Ti|jm| m
200 5 | 2 [ 20| 30

5,10,19,15 N | T | Ti|n nz
1000 | 10 | 5 |[125| 250

Pasnen 3. Ocroswl ynpasnenus u obecnewenus nadéxcnocmu Tlull 3ananue. [IpoBectu
YUCJICHHYIO OLICHKY PUCKA YEIe TEXHUUECKON CUCTEMBI, COCTOAIIECH U3 3-X MOJICUCTEM
C HE3aBUCHUMBIMU OTKa3zamu. BeposTHocTH 0TKa30B noacuctem: Pi, Py, Ps, oxunmaembie
yiiepOsl 0T oTkazoB nojacucteM U; py0, Us py0, Us py6.

NQ BapHuaHTa I/ICXOLLHBIe JAHHBIC IJIA pacqéTa
1, 6, 14, 20 Py P> P3 Uz U, Us
2.2-10% | 4310°| 2.5-10* 108 104 10°
201116 P1 P Ps3 U Uz Us
42-10° | 8310°| 7.5-10* 105 106 106
3.8,12, 18 P1 P P3 U Uz Us
82-10% [9.310°| 5.5-10* 10* 10° 108
4,7,13,17 P1 P2 Ps Ui U2 Us
6.2-10% [ 7.310° | 2.5-10* 106 10° 10°
5, 10,19,15 P Py P3 U1 U, Ui
1.2-10% [1.3-10°] 1.5-10* 10° 108 10

Pasaea 3. Ocnoewl yupaesnienus u obecneuernus Haoéxcnocmu THull
3ananue. [IpoBeCTH 4YMCIEHHYIO OLICHKY PHUCKa 4Yere TEXHUYECKOW CHCTEMbl U AaTh
aHaJiu3 €ro U3MEHEHUSs, €CIIM U3BECTHO, UTO MPH dKCIuTyaTaniui N OJTHOTUITHBIX arpera-




TOB, TOJBEPKEHHBIX 00IIeMy (pakTopy pucKa, 3a MepuoJ B T JET: 3a MmepBbie 1 JeT
MPOU30IILIO N1 aBapHii, 3a mocyueaywmue — Ny apapuii. Crenath BBIBOJ.

No BapuanTa Hcxoauble nanHbie 1151 pacuyéTa
1,6,14, 20 N | T[T m n;
50 5 3 10 20
2,9,11,16 N T T, Ny N2
100 10 o) 20 30
3,8,12,18 N T | T m n;
150 | 10 5 20 50
4,7,13,17 N T | T | m n;
200 5 2 20 30
5,10,19,15 N | T[T m N,
1000 | 10 5 | 125 250

5.4. Onucanue KPUTEPHUEB OLICHUBAaHUSA KOMHeTeHHI/Iﬁ U IIKAJbI OICHUBAaHUA

[Ipu mpoMexyTOYHOI arTecTanuu B GopMe dK3aMeHa UCIOJIb3YETCs CeAYoIIas
IIKajia ONEHUBAHUS: 2 — HEYJOBJIETBOPUTEIBHO, 3 — yIOBIETBOPUTEIILHO, 4 — XOPOIIIO,
5 — OTIUYHO.

DK3aMeH MPOBOAMUTCS B MUCbMEHHOU (opMe. DK3aMEHAIMOHHBIA OUJIET BKIIIO-
qaeT B ce0s JIBa TEOPETUUYECKUX BOMpOca U 3aj1auy. Bpems moaroroBku k otBery 1 yac.
DK3aMEHAIMOHHBIN OUJIET MarkuCTPaHT BbIOMpaeT ciydailHbIM oO0pa3zoMm. Kpome otBeTa
MarucTpaHTOM Ha TEOPETUUYECKUE BOMPOCH OMJIETa U PEIICHUS 3a]1a4l, BOBMOXKHBI JI0-
MOJTHUTEIBHBIE BOMIPOCHI U3 TIEPEYHS BOIIPOCOB K IK3AMEHY.

Pacnpenenenre BOompocoB U 3aJaHui MO OwiieTaM HaXOJUTCS B 3aKPBITOM JIJIst
MarucTpaHToB J0CTyIe. ExXeroHo no AUCHUIIIMHE Ha 3aceaHuu Kadeapsl yTBEpKaa-
€TCs KOMIUIEKT OUJIETOB JIJIsl MPOBEJICHUS IK3aMEHA MO TUCHUIUIMHE. DK3aMeH SBJISIETCS
HanOoJsIee 3HAYMMBIM OIEHOYHBIM CPEJCTBOM M PEIIAIONIMM B UTOTOBOM OTMETKE y4eO-
HBIX JIOCTHXKEHHU CTYJICHTA.

Kpurepusamu onleHMBaHUs TOCTHXKEHUN TTOKA3aTEIIEN SIBIISIFOTCS:

HanmeHnoBanue Kpurepuii onieHHBaHUSA
IMoKa3aTeCisd
OLICHHUBAaHUS

pe3ynbpTaTa 00ydeHus

0 TUCIIUILINHE

IK-3. CnocobeH BBLINOIHATE MOJCIINPOBAHUE, ITIPOBOAUTDL 3KCIICPTU3Y 0€30IaCHOCTH U OKOJIOrM4YHOCTH,
pa3pabarbIBaTh PEKOMEHIAINH TI0 TOBBIIICHUIO YPOBHS OE€30MACHOCTH OIMACHBIX TEXHOJIOTWYECKUX IPO-
IIECCOB U B OKPYIKAIOIIIEH cpejie

1IK-3.2. Obocnosanno gvloupaem memoovl NOBLIUEHUSI HAOEHCHOCMU U YCMOUYUBOCIU MEXHUYECKUX 00beK-
moe

SHaHUYg 3HaHNe TEPMHUHOB, ONIPEACICHUH, MOHATHI

3HaHKe BUIOB OMACHBIX TEXHUYECKNX 00HEKTOB

3Hanue METOAOB IIOBBINICHUA HAAC)KHOCTU U yCTOﬁ‘IHBOCTH TEXHUYECKUX O0OBEKTOB

YeTKOCTh U3JI0’KEHUS M MHTEPIPETalMi 3HAaHUI

O0beM OCBOCHHOTO MaTepHala

ITonHOTa OTBETOB HAa BOIPOCHI

VMeHus YMeHue npaBuiIbHO BEIOMPATh METOIBI TOBBIICHSI HAJISKHOCTH M YCTOWIMBOCTY TEXHUYE-
CKHX 00OBEKTOB

YMeHnue pa3pabaTbiBaTh PEKOMEHIAIMH IO MOBBIMIEHUIO YPOBHS 0€30MaCHOCTH OTIACHBIX
TEXHOJIOTHIECKUX MTPOIIECCOB M B OKpPY’KAIoOIIeH cpene




Hasriku

BHaﬂeHI/Ie CIIOCOOHOCTHEIO 00OCHOBAHHO BI)I6I/IpaTL METOAbI IMMOBBIIICHUA HAJAC)KHOCTH U
yCTOﬁ‘IHBOCTI/I TEXHUYECKHX 00BEKTOB

OHCHKa MMpenogaBaTCiICM BBICTABJIACTCA MHTCTPAJIBHO C y‘IéTOM BCCX IIOKA3aTc-
JIEU U KPpUTCPHUCB OLICHUBAHNA.

Onenka copMUPOBAHHOCTH KOMIIETSHIIMM 110 TTOKA3aTeN0 3HAHU.

Kpumepuu Yposenwv oceoenus u oyenxa
2 3 4 5
3uanue mepmunos, | He snaem mepmunvl |3naem mepmunvi u | 3naem mepmunvl u  |3naem mepmumnot u
onpeoeneHull, NOHA- | U onpedeneHuUs. onpeoenenust, Ho 00- |onpedenenus onpeoenenust, Modicem

muu

nyckaem HemoyHo-
cmu (hopMyIUPOBOK

KOPPEKMHO chopmyu-
|po6ame ux camocmosi-
MeNbHO

3nanue sudoe onac-
HbIX MEeXHUYEeCKUX

He 3naem suovl onac-
HbIX MEXHUYECKUX

3naem ne sce 6uowvl
ONAcCHbIX mexHuve-

3naem 6uowvi onac-
HbIX MEXHUYECKUX

3naem 6uovl onacHvix
MexHU4ecKux 0obex-

00vbeKmos 00veKmos CKUX 00beKmos 00beKmos, Ho 00- |mos
nyckaem HemouHo-
cmu
Buanue memooos |He 3naem memoouwl 3Haem He 6ce memo- |3naem memoonl 3uaem memoowvt noewi-

NOBbIULEHUS HAOEHC-
HOCMU U YCMOUYU-
60CMU MEXHUYECKUX
00beKmog

NOBbIEHUA HAOEHC-
HOCMU U YCMOU4UBO-
CIMU MEXHUYECKUX
00bexmos

Obl NOGLIUECHUS
HaodexcHocmu u
yemotiuusocmu mex-
HUuYeckux 00vexmos

NnosblUEeHUSA
HAOEHCHOCMU U
ycmouyusocmu
mexHu4yeckux 00v-
eKmos, HO UH020a
donyckaem Hecy-
wecmeenHvle
npakmuyecxkue
OUUOKU.

WeHUA HAOEHCHOCTNU U
YCMOUMUBOCMIU MEXHU-
yeckux 00wbekmos

Yemrxocmb uzno-
JICEHUSL U UHmep-
npemayuu 3HAHUl

Hznacaem 3nanus
0e3 no2uueckou no-
cne0osamenbHoCmu

Hsznacaem 3uanus ¢
HapyueHUuamu &
J102U1ecKoll noce-
dosamenbHOCmuU

Hznacaem 3nanus
be3 nHapyuienuli 8
J02U4ecKoll no-
Ccle0osamenbHo-
cmu

H3znacaem snanus 6
Jl02U4ecKoll nocieoo-
8amMeNbHOCMU, CAMO-
CMOsIMEeNbHO UX UH-
mepnpemupys u ana-
JIUSUPYSL

He unnrocmpupyem
U310JHCeHIe NOsC-
HAIOWUMU CXEMAMU,
pucyHKamu u npu-
Mepamu

Buvinonnsem nosc-
HAIOWUE CXeMbl U
\DUCYHKU HEOPEHCHO
U ¢ owubKamu

Buinonusem nosc-
HAIOWUE PUCYHKU
u cxemwvl Kop-
PEKMHO U noHAm-
HO

Bouinonnsem noscus-
rouue pucyHKy u
cxemul MOYHO U aK-
KYPAmuo, packpvieas
NOJIHOMY YCBOECHHBIX
3HAHUU

Hesepno uznacaem
U unmepnpemupyem
SHAHUA

\/[onyckaem ne-
MOYHOCMU 8 U3-
JIOJHCEHUU U UH-

I'pamomno u no
cyuwecmsy uznaea-
em 3HaHus

[ pamomno u mouro
uznazaem 3HaHus,
oenaem camocmosi-

mepnpemayuu meinbHbvle 6616000l
BHAHU
Obvem oceoennozo | He 3naem 3nauu- | 3naem monvro oc- | 3naem mamepuan |Obnadaem meepovim
mamepuana MenabHou yacmu HOBHOU Mamepuan | OUCYUnIuUHsL 6 U NOJIHBIM 3HAHUEM

Mamepuana oucyu-
NJIUHDBL

OUCYUNTIUHDL, He
yceoun e2o dema-
neti

00CMamo4HoM
obveme

mamepuana oucyu-
nAuHbl, eaaoeem Oo-
NOMHUMETbHLIMU 3HA-
HUAMU

Tonnoma omeemos
HA 60npocsl

He oaem omeemul
Ha OONLUUHCINGO
80NPOCO8

Jlaem nenonnvle
omeembul Ha 6ce
80NPOCH

Jaem omeembi
Ha 80NPOCHL, HO
He 8ce - NOJIHble

\/{aem noanvie, pas-
8epHymuvle Omeembl
HA NOCMAGIeHHbLE

B0NpPOCyHI




Ornenka chopMHUPOBAHHOCTH KOMIIETSHITUH MO TTOKA3aTeII0 Y meHus.

Kpumepuu

YP06€Hb OCBOCHUA U OYEHKA

2

3

4

5

Ymenue npasunvro
8b1OUPAMb Memoobl
NOBbIULEHUS. HAOEHC-

HOCMU U YCOUYU-
60CMU MEXHUYECKUX

He yMmeem 8blOU-
pams Memooul Ho-
BbIULEHUSI HAOEIICHO-
cmu U ycmouyugo-
Cmu MexXHUYecKux

ymeem ebiOUpamo
Memoobl NOBbIUEHUS
HAOeHCHOCMU U
yemouuugocmu mex-
Huyeckux 06wvexmos,

ymeem eblOUpamo
Memoowvl noeblue-
HUsL HAOEIICHOCTNU U
ycmotiuugocmu
MmexHuyeckux 0ov-

Ymeem camocmosi-
MenbHO BblOUPAMb Me-
MOObl NOBBIUEHUS
HAOEICHOCIU U YCIMOU-
YUBOCMIU MEXHUYECKUX

00beKmos 00veKxmog HO wacmo denaem €Kmo8, HoO 00NYCKa- |00beKmos
owuUOKU em HecywecmeeH-
Hble HeMmOYHOCmU He
sausiiouiue Ha 0o-
Wil ypogeHv 3Ha-
HULL.
Vmenue paspabamor- |ne ymeem pazpaba-  |Ymeem paspabamoi- |Ymeem paspaba- |ymeem camocmosimens-
6amp peKoMenoayul | muléamos PeKOMEHOA- |6amb PpeKomeHOayuu |muléams peKoOMeH- |HO paspadbamvieéams

10 NOBBIULEHUIO YPOBHSL
bezonacnocmu onac-
HbIX TMEXHONIOSUYECKUX
npoyeccos u 8 OKpy-
Jrcarowell cpeoe

YUy o NOBLILUEHUIO
VPOBHs 6e30nACHOCU
ONACHBIX MEXHON02U-
YecKUx npoyeccos u 8
oKpyscarowell cpede

10 NOBLIUEHUIO
VposHs be3onacHo-
CMiU ONACHbBIX Mex-
HOJIO2UYECKUX NPO-
yeccos u 8 OKpyJica-
foueti cpede, HO ua-
cmo oenaem oumudKu

dayuu no nosvlule-
HUIO Ypoe8Hs bes-
onacHocmu onac-
HbIX MeXHOoI02UYe-
CKUX NpOYeccos u 8
OKpYJHcaoueli cpe-
de, HO Oonyckaem
HecyuecmeeHHble
HeMmoYHOCMU He
sausouue Ha 00-
wutl yposens 3Ha-
HUL.

pexomenoayuu no no-
BbIUUEHUIO YPOBHS De3-
ONACHOCMU ONACHBIX
MEXHON02UYECKUX Npo-
Yeccos U 8 OKpYAHCaro-
wetl cpede

OI/!QHKCZ cqbopMupoeaHHocmu KomnemeHyuu no nokasameuro Hasuviku.

Kpumepuii

YpoeeHb OCBO€HUA U OYEHKA

2

3

4

5

Bnaoenue cnocobno-
Cmbio 000CHOBAHHO
8610UPaAMb Memobl
NOGbIUUEHUS HAOENC-
HOCMU U YCOUYU-
60CIMU MEXHUYECKUX
00veKmos

He enaoeem cnoco6-
HOCMbIO 000CHOBAH-
HO 8bIOUpams Memo-
Obl NOBBLIUEHUS

HaoedcHoCcmu U

VCMOUYUBOCHU MeX-
HUYECKUX 00beKmos

enadeem ¢ OONOJ-
HUMENbHOU NOMO-
Wblo CNOCOOHOCMBIO
000CHOBAHHO 6b10U-
\pamsv Memoowvl no-
BbIULEHUS HAOEIHICHO-
cmu 1 yCmouyueo-
CMU MEXHUYECKUX
00beKmos, 0ONycKa-
em ouuoKu

enaoeem cnocooHo-
CMblO 000CHOBAHHO
8b1O0UPAML MEMOObl
noGbleHs.
HaoedxcHocmu u
ycmouuugocmu
mexHuyeckux 0ov-
eKmos , Ho OONyc-
Kaem Hecyuje-
CMEeHHble Hemoy-

HOocmu

Brnaoeem cnocobno-
CMmuvio 000CHOBAHHO
eb16UPamv Memoovl
NOBbLULEHUS HAOECHCHO-
cmu U yCmou4ugocmu
MexHUYecKux oovex-
moe




6. MATEPUAJIbHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MarepuajJbHO-TEXHHYECKOE 00ecreyeHue

Ne HaumenoBanue cneruanbHbIX ToMeeHuit 1 | OCHAIIEHHOCTh CIEHUATbHBIX TOMEIICHUN 1
MTOMEIIEHUH JJIsl CAMOCTOSITENIbHOM paboThI MOMEILEHUH JIJIsl CAMOCTOSITENIbHOM paboThI
1 Y4yeOHas ayauTopusi JJisi IPOBeeHus JeKiu- | Crenuanu3upoBanHas mMeOenb, TOPTaTHBHBIN
OHHBIX U TpakTU4yeckuXx 3aHsaTui, 'YK Ne617 | MynbTUMEIuHBIA KOMIUIEKC
2 3am  9JEKTPOHHBIX  pecypcoB,  3nanue | Crenuanu3upoBaHHAs MeOeNb, KOMITBIOTEP-
oubmuorexu, Ne 302 Hasl TEXHHMKa MOAKIIOYeHHass K cetu «Murtep-
HeT» B KosmdecTBe 10 mT. W mMmeromas Jio-
CTYyll B DJEKTPOHHYIO HH(OpPMAIMOHHO-
00pa3zoBaTesbHYIO Cpeay.
3 YuranpHbli 3271 yueOHOU nuTepatypsl, 31anue | Crnenuanu3upoBaHHas MeOeiab, KOMIBIOTEp-
oubmmorexu, Ne 303 Has TEXHHUKA MOJKIO4YeHHas K cetu «MHTep-
HET» ¥ UMEIOIIasl IOCTYI B 3JIEKTPOHHYIO WH-
(dhopMaImoHHO-00pa30BaTEIbHYIO CPEAY.
4 Kabuner  mumiomHoro  mpoektupoBanus | Crenuanu3upoBaHHas MeOeiab, KOMIBIOTEPHI

kadenpsl XK/, VK Ne616(a)

B KojauuecTBe 2 mT. Ha 0a3e OJHO WU
JIBYXSJIEPHBIX MPOIECCOPOB C TaKTOBOHM da-
croroil He MeHee 2 [T, oObeMoM omepaTuB-
HOM ImamsATH He MeHee 2 I'0 1 JKeCTKOro JucKa
no 500 I'6. JlokampHast ceThb ¢ TPOIYCKHOU
crocooHocteio 100 Mourt/c.

6.2. JIMieH3MOHHOE U CBOOOIHO PacHpPOCTPaHsAieMoe MPOrpaMMHOe odecnedyeHmne

Ne

IlepedeHs JIMIIEH3MOHHOTO MPOIPAMMHO-
ro o0ecIieyeHus.

PexBU3UTHI MOATBECPKAAOIICTO JOKYMCHTA

Microsoft Windows 10 Kopnioparusnas
(Cornamenue Microsoft Open Value
Subscription V6328633 Cornamienue

nercteutensHo ¢ 02.10.2017 no
31.10.2020).

Horosop noctasku [10 0326100004117000038-

0003147-01 ot 06.10.2017

Microsoft Office Professional Plus 2016
(Cornamenue Microsoft Open Value
Subscription V6328633 Cornamienne

neiicreurensHo ¢ 02.10.2017 o
31.10.2020).

Jorosop nocrasku 110 0326100004117000038-

0003147-01 ot 06.10.2017.

Eplan Software&Service

JInnen3usg EPLOUB6460

Matlab R2014b

Jluniensust Ne 362444 (10 kOMIIBIOTEPOB, ceTeBast

Bepcus)

Autodesk Education Master Suite (Auto-
CAD)

Ne muniensnn 705 Cornamenne o COTpyTHHYECTBE B
cdepe pa3BUTHUS aBTOPU30BAHHON CepTH(PUKALINU 110

nporpamMmaM Autodesk 3026340
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HPUJIOXKXEHHUE

Huctuminaa «Teopust HaAEKHOCTU B TEXHOJOTUYECKUX Tpolleccax U MPOU3BO/I-
CTBax» OTHOCHUTCS K JMCIMIUIMHAM IO BBIOOPY LIMKJIA Y4€OHOTrO TIaHa MOJITOTOBKU Ma-
rucTpoB. Juciuruimaa 6a3upyeTcsi Ha 3HaHUU MaTeMAaTUYECKUX U €CTECTBEHHBIX HAYK.

[enpro u3yueHust Kypca sipisiercs GOpMHUpPOBaHUE Y OOYYAIOIIUXCS YMEHUS MpHU-
MEHSITBMETO/Ibl CHCTEMHOT'0 aHaJIN3a MPU OLIEHKE HAJISKHOCTH U TEXHOTEHHOTO PUCKA B
TTIull.

Pacnipenenenne mareprana TUCIMIUIMHEI IO TEMaM B TPEOOBaHUS K €€ OCBOCHHUIO
cojaepxkarcst B Paboueil mporpaMMe NUCIUIUIMHBI, KOTOPAasi ONpEEseT CoAepKaHue 1
0COOCHHOCTH M3ydeHus Kypca. OOydueHue MpoBOAUTCS B BUAE MPAKTUUECKUX 3aHSATHUH.

OmHUM U3 BOXKHBIX YCIOBUH YCTEIIHOTO OCBOCHUS M3y4aeMOU y4eOHOU TUCITH-
IJTMHBI ¥ (POPMHUPOBAHUS BBICOKOTO TPO(ECCHOHATN3MAOYIYIIIUX MAaruCTPOB SBIISICTCS
camocTosATeNbHas paboTa 00yJaronmxcs.

Wcxonubiii stan u3ydeHuss kypca «Teopus HaAEKHOCTH B TEXHOJIOTHUECKHX
mpolieccax M MPOU3BOACTBAX» MpernosiaraeT o3HakoMmieHue ¢ Paboueld mporpamMmoid,
XapaKTepU3yIIIeH cojiepkanre ydeOHOro MaTepuania, KOTOPbINA MOJIEKUT OCBOCHHUIO.

N3yyeHue oTnenpHbIX TeM Kypca HE0OXOIUMO OCYIIECTBISATh B COOTBETCTBUU C
MOCTAaBJICHHBIMUA B HUX IIEJISIMU, UX 3HAYMMOCTHIO, OCHOBBIBASICh Ha COJIEPKAHUU U 3a-
TAHUAX K TPAKTHICCKUM 3aHSATHUSM.

B yueOHuKax M y4eOHBIX MOCOOMSX, MPEACTABICHHBIX B CIIHUCKE PEKOMEHIYyEMOU
JUTEPaTyphbl, COJAEPKATCA BO3MOKHBIE OTBEThI Ha IMOCTaBJICHHBIE BOIPOCHL. WHCTpy-
MEHTaMHU OCBOCHHSI YU4E€OHOIro Marepuala SIBISIOTCS OCHOBHBIE MepMUHbL U NOHAMUS,
COCTABJIAIONIME KATETOPUUHBIA anmnapaT AUCIUILIUHBL. X oCMBICIIEHUE, 3alIOMUHAHUE
U MPAKTUYECKOE UCIIOIb30BaHUE SIBISIOTCS 00s3aTEIbHBIM YCIOBUEM OBJIAJACHUS KYyp-
coM «Teopust HAIEKHOCTH B TEXHOJOTMUYECKUX MPOIIECCaX U MIPOU3BOJICTBAX.

CamocrosiTenbHas paboTa MaruCTpaHTOB MpearosaraeT akTUBHOE, MOCe0Ba-
TEJIBLHOE U MOJPOOHOE OCBOCHHE UMHU COOTBETCTBYIONIUX yU€OHBIX MaTEPHUAIIOB JTUCIIU-
IUTMHBI 110 BCEM €€ CTPYKTYPHBIM pasjeliaM C MCIOJIb30BAHHEM PEKOMEHIIyEeMOM Oc-
HOBHOM Y JOIIOJHUTEIBHON JIUTEPATYPHI.

CamocrosiTenibHasi ayAUTOPHAsE U BHEAYAUTOpPHAs paboTa MOKET BBIMOIHATHCSA
MarucTpaHTaMH B YATAJIHLHOM 3ajie OMOIMOTEKH, B YYEOHBIX, KOMIIBIOTEPHBIX KJIacCax.

Opranuzaiusi camoCTOSITEIbHOM paboThl MarucTpa AOJDKHA MpPEeayCMaTpUBaTh
KOHTPOJIUPYEMBI JOCTYI K J1abopaTOpHOMY O00OpyJ0BaHMIO, Mpubopam, Oazam JaH-
HBIX, K pecypcy MHTepHeT.

Ha xadenpe nmerorcs yaeOHO-UCCIEI0BATENHCKUE KOMITJIEKCHI:

- «MeTO/Ibl OUHCTKHU BOJIBIY;

- «MeTo/Ibl OUKCTKHU BO3IYyXa»;

- «Onpenenenne napameTpoB Bo3ayxa pabouei 30HbI U 3alIUTa OT TEIJIOBBIX BO3JEH-
CTBUI»;

- «3BYKOM3OJISIINS ¥ 3BYKOIOTIIOIICHHEY;

- «MccnenoBanne 3pPeKTUBHOCTH BUOPOUIOIISIIHI;

- «MccnenoBanme 3¢ (HEKTUBHOCTH M KaUeCTBA OCBEIICHUS;

- «MccnenoBanue 3MeKTpoOE30MaCHOCTH TPEeX(DA3HBIX AMEKTPHUUESCKUX CETEH»;

a TaKXKe CIeIuaIbHbIe TPOTPAMMHBIE KOMIUIEKCHI:

- Dialux — mpoekTHpoBaHHe HCKYCCTBEHHOTO OCBEIICHHUS MPOU3BOJICTBEHHBIX TOMEIIIE-
HUM;



- lllym — pacuer ypoBHel 1TymMa Ha MPOMBIIIJIEHHBIX MPEANPUATUSAX U B )KUIION 30HE;
- [Ipuzma — mporpamma pacuera ypoBHEN 3arpsi3HEHHs BO3IyXa.

@DopMbI KOHTPOJISL 3HAHUM CTYJIEHTOB MPEIOIaraloT TEKYIIH U UTOTOBBIA KOH-
TpoJib. Tekymuii KOHTPOJIb 3HAHUM MPOBOJIUTCA B (hOPME YCTHOTO OIpoca Mo TeMe 3a-
HSTUSL U, TIPU HEOOXOJUMOCTH, PEIICHUS MpaKTUYeCKuX 3agad. PopMol UTOrOBOTO
KOHTPOJIS ABJIsSIETCS K3aMeH.llepesl UTOroBbIM KOHTPOJIEM MPOBOJUTCS KOHCYJIbTAIus,
B T.4. U UHJUBUIYyaJIbHAS.



