MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B./IB.01.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

IIpouecchl U anNapaThl 3aIMTHI OKPYKAKOIIEH cpeabl

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAIMPABJICHUIO IMOATOTOBKH
18.03.02 Duepro-u pecypcocbOeperaroiue nporecchl B XUMUYECKOM TEXHOIOTHH, He(hTEXUMHUH U
OMOTEXHOJIOTHH

HaIpaBICHHOCTH (TIPodHIIb)
ParmonansHoe MpUPOIONIONIB30BaHNE, PEIUKIMHT U YTHIIN3AUS OTX0/I0B

®opma o0ydeHUs: 3a09HAs
I'ox mabopa: 2021
Oo6mas Tpynoemkocts: 3 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Kype 5
®opma KOHTPOJISA 3auer Hroro

Bun 3ansaruit
Jlexun 4 4
JlaGopaTopHbie 4 4
[TpakTuyeckue 6 6
PykoBocTBO: KypcoBbie paboThl (tipoekTsi) / PI'P
[TpomexyTouHas arTecTanus 0,25 0,25
KonraktHas pabota 14,3 14,3
CamocTosTenbHas pabora 90 90
KonTtpons 3,75 3,75
Hroro 108 108




Pabouyto mporpammy coctaBui(u):

Crapuuii mpenogaBareib, y4eHOE 3BaHUE OTCYTCTBYET, yU€Hasl CTeNeHb OTCYTCTBYeET, LlleBuenko
10.H.

(OodicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penensent

(OondxcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuiminHbl coctaBiena Ha ocHoBanuu @I'OC BO u yyeOHoro miana
HarpaBjieHus: moAarotoBku 18.03.02 DHepro-m pecypcocOeperaronime npoeccbl B XUMHYECKOU
TEXHOJIOTUH, HEDTEXUMHUHU U OMOTEXHOIOI U

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«XHUMHYECKasi TEXHOJIOTHSI U PECypcocOepeKeHe»

(mporokon 3acemanust Ne 1 ot «07» cenrsops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp ocBOeHMS IUCHMIUIMHBI — (OPMHUPOBAHUE MPAKTHYECKUX HABBIKOB B BBHIOOpE U
UCIOJIb30BAHUM OCHOBHBIX TEXHOJIOTMYECKMX IIPOLIECCOB M OOOPYIAOBAaHUS [JIi OUYUCTKU U
00e3BpeKMBAHMS BPETHBIX IPOM3BOJICTBEHHBIX BEIOPOCOB B aTMOc(epy, COPOCOB MPOMBIIIIIICHHBIX
1 OBITOBBIX CTOYHBIX BOJ B TUIpochepy.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTHKKW, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTc;1 JaHHas JUCHHMILIMHA:
«Bricmras MaT€MaTUuKa», «(DI/I?)I/IKa», «HH)KCHCpHaf[ H KOMIIBXOTCpHAA r‘pa(bHKa», «Hpoueccm u

arrmaparebl B XUMHUYECKOH TEXHOJIOTHU U OMOTEXHOJIOTHN .

JIMCUMIUIMHBL ¥ TIPAKTHKH, JJISI KOTOPBIX OCBOCHUE MAHHON TUCIMILIMHBI HEOOXOJMMO KaK
npezmecTytoniee: «TexHonorus nepepaboTKu M yTWIM3alMU OTXO0A0B 2», «IIpon3BoicTBeHHas
IPAKTHKA (MPEAIUIIIIOMHAs IPAKTHKA)).

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpyeMble AOCTHKEHUSI I[lnannpyemble pe3y/bTaThl
KOMIIeTeHIINH KOMIIeTeHIH i o0yueHust
(K0J1 1 HAUMEHOBaHUE) (K0J1 1 HAUMEHOBaHUE)

[TK-2 - Crnoco6en | [1K-2.2. Nmeer | 3HaTh: OCHOBHBIE UCXOJIHBIEC IAHHBIE
HCII0JIb30BaTh MPaKTUYECKUI OMBIT | JIJISl pacueTa anmnapaToB 3al[UThI
COBpPEMEHHBIC MPUMEHEHHUS TIPUKIIATHBIX | OKPYKAIOMIEH CpeJIbl
uH(pOpMaIlMOHHbBIE nmporpaMM Juis  pacyera | YMmertb: pabotath ¢ MathCAD Bepcus
TEXHOJIOTHH, MPOBOJUTH | TEXHUYECKUX TapaMeTpoB | 14 mumum 15.
00paboTKky uHbOpMaIUU C | SHEPro- 1 | Brajgers: ONBITOM pacuera
HCIIOJIb30BaHUEM pecypcocOeperarommx KOHCTPYKIIMOHHBIX [TapaMeTPOB

NOPUKIAJHBIX TPOTpaMM U
0a3 maHHBIX JUIS pacyera
TEXHOJIOTUYECKUX
napamMeTpoB 00OpYJOBaHUS
u MOHUTOPHHIA
OPUPOIHBIX CPex

IIPOLIECCOB U IIPOBEIACHUS
MOHUTOPHHIA IPUPOIHBIX
cpen

arImaparoB 3allUThl OKPYIKaroIIeH
cpebl

[1K-3 - CnocobeH u3ydath
HAYYHO-TEXHHYECKYIO

UH(pOpMaLIHIO,
AHATM3UPOBATH
OTEYECTBEHHBIN u
3apyOCXHBIH  OMBIT  TIO

TEMAaTHUKE UCCICA0BaHUI

ITK-3.2. Kputnuecku
aHATU3UPYeT
UH(pOpMaILIHIO,
HEO0OXOMMYIO 1A
ONTUMU3AIMH TPOBEICHHS
DHEPro u
pecypcocOeperaronmx
MPOIIECCOB (137
MOBBIIIICHUS

s exTuBHOCTH
MIPOM3BOJICTBA

3HaTh: OCHOBHBIE MPOIIECCHI, TEXHUKY
1 000opyIoBaHuE IS 3aLIUTHI BCEX
cdep oKpyxKarolieit cpeasl oT
HETaTUBHEIX BO3JIEHCTBUM
Pa3TUYHOTO MPOUCXOXKICHUSI.

YMeTh: BBIOUpaTh anmnaparypy s
KOHKPETHOT'O XUMHUKO-
TE€XHOJOTMYECKOr0 IpoLecca.

Bnaners: MeTogamMu onpeneneHus
ONITUMAITLHBIX, PAIIMOHATBHBIX
TEXHOJIOTUYECKUX PEKUMOB PaOOTHI
000pyTOBaHUS.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbI TEKYLIETO

Moyb Bun HauMeHOBaHHe T€M 3aHSITHI K 06 E i KOHTPO.JI51
(pa3nen) | yuebHoii padoThI (yuedHoii padoThI) ype BEM, 1. DAJLIEL HTCPAKTHE, 1. (HanMeHoBaHHe
OLIEHOYHOT0
cnencTra)
Monayas 1. |[Cp N3yueHne TeOpeTHUECKOrO Marepuana 5 10
[Ipoueccs! u 10 TEME:
arnapaTel «Heobxonumas ~ CTemeHb  OYUCTKH
3aIUTHI cTouHbIX Boj. Kiaccudukamms meTonos
ruapochepsl OUYMCTKU MPOMBIIIJICHHBIX CTOKOBY
Jlex 1 [Iporieccrl 1 anmapaTbl MEXaHHYECKOM 7 2
OYHCTKH CTOYHBIX BOJI
IIp1 O6opynoBaHust UIsl MEXaHUYECKON 7 2 Otuer 10|
OUMCTKU CTOYHBIX BoJ. Pacuer MPAKTHYECKOMY
TOPU30HTAIBHOTO OTCTOMHUKA. saHATHIO No |
JIa6 1 Koarymsiuus 1ucnepcHbIX CUCTEM 5 4 Otuer o
imabopaTopHOU paboTE]
N 1
Cp N3yuenne TeOpeTHUECKOTO Marepuasa 5 10
0 TEME:
Y CTaHOBKH | amnmaparsl sl PU3UKO-
XUMHUYECKONH OUYUCTKU CTOYHBIX BO/I.
ATmaparsl 111 XUMAYECKON OYHCTKH
CTOYHBIX BO/I.
Jlex 2 Bbrnonornueckme METOIBI OUMCTKH BOJIBI 5 2
Ip 2 Pacuer asporenka ) 2 OTuer 1o
MPAKTHYECKOMY

3aHaTuio Ne 2




Monayab
(paszaen)

y4eOHoi1 padoThI

Bun

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Kypc

Oo0nem, u.

Banabl

HNHTepakTHB, 4.

@®opMbI TEKYLIETO
KOHTPOJIA
(HAaUMeHOBaHMe
OLEHOYHOI 0

cnencTra)l

Moay.an2.
[Ipoueccsl U
arnmaparsl
ra3004rCTKU

Cp

W3yueHne TEOPETHUECKOro Marepuania
10 TEME:

HcTounuku 3arpsisHeHUs: aTMOC(hepbl
BPEIHBIMH Ia30BBEIMH BBIOpOCAMHU.
Knaccugukaius MeTo10B OUUCTKH
OTXOJISIIUX Ta30B ¥ MPOMBIIIIICHHBIX
BBIOPOCOB

10

HSy‘leHI/IC TCOPCTUYCCKOI'O MaTrcpualia
10 TEMC:

Cucremsbl nu alraparThbl
MbUICYJIaBJIMBAHUA.

10

Pacuer nmukiona.

OTtuer
MPaAKTUYECKOMY
3aasaTuro Ne 3

10|

W3ydeHne TeOpEeTHUECKOro MaTepuana
0 TEME:
AOcopOIIMOHHAsT OYMCTKA Ta30B

10

N3ydyeHne TeopeTHYecCKOro MaTepuaia
10 TEME:
AicopOIIMIOHHAs OYMCTKA T'a30B

10

Cp

N3yueHnne TeopeTHUECKOro marepuana
10 TEME:
buonoruueckne MeTo1bl OUMCTKH ra30B.

10




@®opMbI TEKYLIETO
MonyJib Bun HaunMeHoBaHMe TeM 3aHATHI K 06 E " KOHTPOJIH
(pasmea) | yueGHoii padoThI (yueOHoii padoThbI) ype BEM, H.| DAIBL | VIHTCPAKTHE, ¥. (HauMeHOBaHHe
OLIEHOYHOT0
cnencTra)
Cp [ToaroroBka OT4ETOB MO MPAKTHUYECKUM 5 20 OtyeTsl 110
3aHITHSIM U 1a00paTOPHBIM padboTam. MPaKTUYECKUM
BaHATHUSIM U
lmabopaTopHbIM
paboTtam.
IMA 5 0,25
[TpoBencHue 5 3,75
3ayera
Hroro:| 108




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[lpu  peammzanuu  AUCHUIUIMHBI ~ MPEIIONAracTCs  WCIOJIb30BAaHHE  TEXHOJIOTHH
TPaIUIIMOHHOTO OOYYECHHUS: JICKIMH, TPAKTUIECKUE 3aHATHS, TabopaTopHble paboThl. Ha neknusx B
OCHOBHOM HCIIOJIb3YIOTCSI HATJISIHBIC U CIIOBECHBIC METOBI O0YUYCHHUSI.

6. Meronuyeckue yKa3aHus M0 0CBOEHHIO TUCIMILIHHbI

BoinonHeHne NpakTHUECKUX 3aHATUH JOMKHO OBITh OQopmiieHO B TeTpagu s
NPaKTUYECKUX paboT, U BKIIOYATh B CEOA:
1. HaumeHoBaHu€ 1 BapuaHT pabOTHI.
2. VicxomHble TaHHBIC IS PACUETOB.
3. Cxemy ammapara.
4. MeTtoauKy pacueToB C pe3yJibTaTaMHi BbIYUCIICHUH.
5. CBOAHYIO pacueTHYIO TaOJIHILy.
6. OOmiee 3aKITIOYCHHE IO PE3yJIbTaTaM padOoTEHI.
Brimonnaenue mabopaTopHbIX pabOT: OTYeT IO JjabopaTopHOH padoTe TOJDKEH OBITh
oopmieH B cooTBeTcTBUM ¢ TpeOoBaHWsAMHU. [IpM MOATOTOBKE K 3alIUTE CTYACHTY H3Yy4YUTh
KOHTPOJIbHBIE BOTIPOCHI.



7. OueHOYHBIE CPEACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa xonTposmpyemoii HaumenoBanue
KOMIEeTeHIUH (WM ee YaCTH) OLIECHOYHOI'0 CpPe/ICTBA
7 I1K-2.2 OT4eThl 1O MPAKTHICCKUM 3aHATHSIM Nol-3
7 [1K-3.2 OTueTsl O MpakTU4eCKuM 3aHsATusIM Nel-3

Otyet mo nabopatopHoit padote Nel
Bonpocs! k ak3ameny Nel-Ne58.

7.2. TunoBble 3aJaHUSA WU MHbIE MATEPHAJIbI, HEO0OXOUMBbIE JJIfl TEKYIEero KOHTPOJIst

7.2.1. OT4eTHI 10 MPAKTHYECKHUM 3aHsaTHAM Nel-3.
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunosble NPaKTHYECKUE 3aaAHUS
IIpakTuyeckoe 3ansaTue Ne 1
O6opynoBaHus 17151 MEXaHUYECKOM OUYUCTKU CTOYHBIX BOJ. PacueT ropuzoHTalIbHOTO
OTCTOMHUKA.
Heapb padoThl: MproOpeTEeHNE HABBIKOB BEIOOPA U pacueTa BEPTUKAIBLHOTO OTCTOWHUKA.
3agaHue: pacCuuTaTh KOHCTPYKIIMIO TOPU3OHTAIILHOTO OTCTOMHHUKA 10 WHIUBUIYAIBHOMY

BapUaHTYy.
KonTpoabHbie Bonpochkl:
1. Yro Takoe mpouexnpaHue?
2. J51s yero NpuMEHsI0TCS MECKOJIOBKH?
3. Jaiite knaccupuKao OTCTOMHUKOB.
4. Jl1s yero npuMeHs0TCs He(TEIOBYILIKH?

Kpurtepun onenku:

OneHka «3a4T€HO» BBICTABISETCS CTYIAEHTY, €CIH OT4eT O(OpMIIEH B COOTBETCTBUU C
TpeOOBaHUSIMHU, YKa3aHHBIMU B YY€OHO-METOAUYECKOM MMOCOOHH, CIECIaHbl HEOOXOIUMbIE BBIBOJIBI.
CTyaeHT npaBuIbHO OTBEYAET HA JIBa KOHTPOJIBHBIX BOIIPOCA.

Or1eHKa «HE 3a4TEHO» BBICTABIISIETCS CTYACHTY, €CJIU pacdeT MPOU3BE/ICH C OMOKaMu, HE B
COOTBETCTBUHU C TpPeOOBaHUSIMH, yKa3aHHBIMH B y4E€OHO-METOJUYECKOM MOCOOWH, CTYIEHT HE B
COCTOSIHUM TIPOKOMMEHTHPOBATh XOJ pabOThl W €€ pe3ysibTaThl, OTBETUTh Ha KOHTPOJHHBIC
BOITPOCHI.

IIpakTnueckoe 3ansaTHe Ne 2
Pacuer asporenka

Heab padorsl: mproOpeTeHNE 3HAHUN U HABBIKOB 10 pacueTy MPOIECCOB U COOPYKEHUMN
OMOJIOTYECKON OYMCTKU CTOYHBIX BO/I.
3agaHue: paccunTaTh KOHCTPYKIHUIO a3POTEHKA IO MHANBUAYATbHOMY BApUAHTY.
KoHnTpoJsbHbBIE BONIPOCHI:
THuIBI KOHCTPYKIIMI a3pOTEHKOB.
[aiite onpeneneHre akTUBHOIO HUIIA.
Haiite onpenenenne BITK, XTIK.
Bomnpocs! yrunu3anuyu akTUBHOTO WIIA.
ITpoOnema BbIHOCA aKTUBHOTO WIIA.
Jl1 yero HyKHbI BTOPUYHBIE OTCTOMHUKU?
Kaxk ocymiecteigercs aspanus?

NoookowhE



8. [Tpuniun paboThl METaTEHKA.
9. [TpunHiMn paboThl OKCUTECHKA.

Kpurepun oneHku:

OI_ICHKa «BauTCHO» BBICTABJIACTCA CTYACHTY, C€CJIM OTYCT O(i)OpMJIeH B COOTBCTCTBHUH C
TpeOOBaHUSMH, YKA3aHHBIMH B Y4€OHO-METOJUYECKOM MOCOOUH, ClIeTaHbl HEOOXOIMMBbIE BBIBOJIBI.
CTYI[CHT MPpaBHUJILHO OTBCYACT HA IBA KOHTPOJILHLIX BOIIPpOCA.

OneHka «He 3aU4TEHO» BBICTABIIAETCS CTYJEHTY, €CJIM pacueT MPOU3BEIEH C OINOKaMHU, HE B
COOTBCTCTBUHU C Tpe6OBaHI/I$IMI/I, YKa3aHHbBIMU B y‘I€6HO-MeTOI[I/I‘-ICCKOM HOCO6I/II/I, CTYACHT HC B
COCTOSTHUM MPOKOMMEHTHUPOBATh XOJ pabOThl M €€ pe3yldbTaThl, OTBETHUTb HA KOHTPOJIbHbBIE
BOIIPOCHI.

IIpakTnueckoe 3ansaTne Ne 3
Pacuer nukiona

Heab padoTsl: mprOOpeTEHNE 3HAHUN M HABBIKOB 10 PAcueTy MPOIIECCOB M COOPYKEHUU
OMOJIOTMYECKON OYMCTKUA CTOYHBIX BOJI.

3agaHue: pacCcuUTaTh KOHCTPYKIIMIO IMKJIOHA 110 MHAWBUIYaJTbHOMY BapHaHTY.

KouTpoJbHbIe BOpOCHI:

1. Kakue mokasarenu HCIONB3YHOTCS IJIi OUEHKU 3(()EKTUBHOCTH OYHUCTKU ra3oB OT
npumecei?

2. Kak ycrpoens! 1 pa00TaoT IbLICYIOBUTENH YIAPHO-MHEPLIMOHHOTO IeHCTBUA?

3 JlaliTe MOHATHE CEIMMEHTALMOHHOTO JUaMETPa.

4. Kakue TpebGoBaHMs MPeIbBIIAIOTCS K SKCILTyaTalluy [IUKIOHOB.

) B kakux cnyyasx npumeHsieTcst 0atapes HUKIOHOB?

6 Jaiite moHsTHE a0pPa3sUBHOCTH YaCTHULIBI, YJIEKTPOIPOBOJHOCTH.

Kpurepun onenkmn:

O1meHKa «3a4TE€HO» BBICTABIIAETCS CTYAEHTY, €CIIM OT4ET O(QOPMIIEH B COOTBETCTBHM C
TpeOOBaHUSAMH, YKa3aHHBIMU B y4€OHO-METOIUUYECKOM MOCOOUH, C/IeaHbl HEOOXOIUMbIE BBIBOIBI.
CTYZIGHT MMPaBHUJIbHO OTBCYACT HA JIBaA KOHTPOJIBHBIX BOIIPpOCA.

O1eHKa «He 3aYTEHO» BBICTABISETCS CTYICHTY, €CIIM pacyeT MPOU3BE/IeH ¢ OIINOKaMH, HE B
COOTBETCTBUU C TpC6OBaHI/I$IMI/I, YKa3aHHbIMU B y‘~I€6HO-MeTOI[I/I‘~IeCKOM HOCO6I/II/I, CTYACHT HC B
COCTOSIHUM MPOKOMMEHTHPOBAaTh XOJI paOOThl M €€ pe3yiabTaTbl, OTBETUTh Ha KOHTPOJbHBIE
BOIIPOCBHI.

7.2.1. Oruersl o JadopaTopHoii padore Nel.

Jladoparopnasi padora Ne 1
Koarymnsiuust 1ucnepcHbIX CUCTEM

Leap padoThl: U3YUYUTH SBJICHUE KOATYISUU AUCIIEPCHBIX CUCTEM.

1-e mpaBuno Illynbue-I'apau: Koarysisiiuio 307 BBI3BIBAET TOT MOH 3JIEKTPOJIHUTA, 3apsil
KOTOPOTO MPOTHUBOIIOJIOKEH MO 3HAKY 3apsly IPAHYIIbI 30JI.

2-¢ npasuio Ulynbre-I'apan: xoarynupyromiee neiicTBUe JBYXBaJIeHTHBIX HOHOB B 50-70
pa3, a TpexBasieHTHBIX — B 500-700 pa3 BellIe KOAryJIupyrOLIEro ASUCTBUS OJHOBAJICHTHBIX HOHOB.

ITopor koarymisiuu - 3T0 MUHMMaJbHas KOHLIEHTpALUs 3JEKTPOJIUTA B 30JI€, IIPU KOTOPOM
HauMHAETCs OBICTpast KOAryJIsiusl.

AJITOPUTM BBIIIOJIHEHHS:

1. Onpenenuth MOPOTOB KOATyJISIUU M 3HAKa 3apsiia 4YacTUI[ 3075 BHU3yaJbHBIM
METOJIOM.
2. W3y4uuTh SBIIEHUS 3aLUTHI

3. PesynbraTsl paboThl MpeACTaBUTH B BUJIE TAOIUI], Ipa)uKOB, BHIBOJOB.



4, ITuceMeHHO OTBETUTH Ha KOHTPOJIbHBIC BOITPOCHI.

KOHTPOJILHBIG BOIIPOCHI:

1. UYTto Takoe KHHETHYECKasl U arperaTiBHas yCTOMYUBOCTH 30J1ei? OT Kakux (pakTOpoB
Ka)kKJast U3 HUX 3aBUCUT?

2. [aiite onpeneneHuss NMOHATUAM: KOAryJsilus, CEAUMEHTALUs, CKpbITas U SBHAs
koaryssiuus. Yro HaspiBaroT noporoM koaryssuuu? Kak on onpenensercs?

3. [lepeuucnure GhakTopbl, NPU ASUCTBUN KOTOPBIX MPOUCXOAUT KOATYJIALUS 30J1€H.

4. B uém mposiBasiercss 0COOEHHOCTh KOAryisiIMK 30JIeH TMOJA JeHCTBUEM CMECH

31ekTposuToB? UTO Takoe aJJuTUBHOCTb, CHHEPrU3M M aHTaroHu3sM HoHOB? Ilokaxure 3TO
rpadpuuecku. Kak 3tu siBneHus: oOwscHstorcs? [lokaxkure poiib aHTaroHMW3Ma MOHOB B JKU3HU
JKUBBIX CYLIECTB.

S. Uro Takoe B3auMHas koaryssiusa? Kakoe mpakTuueckoe NpUMEHEHHUE HAaXOIUT 3TO
ABJICHUE?

6. Kaxkoe siBjieHue Ha3pIBaeTCA KOJJIOMIHOM 3aIUTON? UTO SBJISETCS MEPOM 3aIIUTHOTO
neiicrBus? Kakoe npakTnyeckoe MpUMEHEHUE HAaXOJUT 3TO SBJICHUE?

7. Kakue psiabl HazbiBaroT JUOTponHbIMU? UTO OHM mokasbiBaioT? B cooTBercTBUU C
KaKMMHU CBOMCTBaMM PACIIOAraloTCsl MOHBI B IMOTPOIHBIN sl KOAryJupyromend criocoOHoCTH?

8. Kakoe siBneHue Ha3bIBaeTCsl IPUBBIKAHUEM?

Kpurtepun onenku:

OneHka «3a4TeHO» BBICTABISICTCS CTYAEHTY, €CIM OT4eT MO JlabopaTopHOi pabote
0hopMIIEH B COOTBETCTBUM C TPEOOBAHUSMHM, YKAa3aHHBIMH B y4€OHO-METOJMYECKOM IOCOOHH.
CTyneHT npaBHJIbHO KOMMEHTUPYET X0/ paboThl, pe3yIbTaThl.

OneHka «HE 3a4T€HO» BBICTABIACTCA CTYIEHTY, €CJIM CTYICHT HE B COCTOSHUU
MIPOKOMMEHTHPOBATH X0/ PabOThI U €€ PE3YNIbTaThI.



7.2.2. KypcoBasi padora
VY4eOHBIM IJIAHOM HE MPEyCMOTPEHO.

7.3. OIIeHO‘IHLIe cpeacrea aJid l'lpOMG)KyTO‘lHOfI aTrTeCTallum 1Mo uToramMm OCBOCHHUSA

JUCHHUILIHHBI

7.3.1. Borpochbl K IPOMeKYTOYHO aTTeCTANNMH

Cemectp 6_
Ne
u/n Bonpocsl k 3a4ery

1. | Pemetku. OCHOBHBIE KOHCTPYKITUH.

2. | ®notauus. Hanopuas dnortanus. Ipyrue Buasl guoranuu.

3. | O6parusiii ocmoc. TexHomornyeckas cxeMa u ammapaTrypHoe oopMIICHHE.

4. | MemOpanbl. XapakTepucTUKa MeMOpaH. YCIOBHMsS pereHepauuud MemOpaH. Buusnue
pa3nuyHbIX (HaKTOPOB HA pabOTy MeMOpaH.

5. | Ilpouecc ynbTpaduiabTpaliii, CXeMbl YCTAHOBOK, YCTPONCTBO allapaToB

6. | Mcnonp3oBaHMEe MOHOOOMEHHBIX MPOIIECCOB JUISI OYMCTKHA CTOYHBIX BOJA. YCTPOHCTBO
MOHOOOMEHHBIX aliaparos.

7. | IIpouecc ¢puibTpoBanus. Vcrnonb3oBanue npouecca GUIbTPOBAHUS AJIsl OUUCTKHU I'a30B U
CTOYHBIX BOJI. Pa3nnynble THIIBI GHIIBTPOB.

8. | 3epuuctsie GpuabTphl. X XapakTepucTUKa U 006J1aCTh IPUMEHEHHUS.

9. | YnaneHue B3BEUICHHBIX BEMIECTB IO JEHCTBHEM IEHTPOOEKHBIX CHII. | MIAPOIMKIIOHEI.
Y CTpoiCcTBO, TapaMeTpsbl pacyera.

10.| [IpupoaHbIe 1 cHHTETHYECKHE HOHUTBI. CXeMBbl HOHOOOMEHHBIX YCTaHOBOK.

11.| Ouucrka BoJ Koaryssiuuen u (oraruen.

12.| Helitpanu3anus n o6e33apakuBaHue CTOYHBIX BOJ: XJIOPUPOBAHKE U O30HHUPOBAHUE.

13.| DneKTpoXUMUYECKHEe METOJbl OYUCTKH CTOYHBIX BOJ. AHOJHOE OKHCIIEHHE M KaTOTHOE
BOCCTaHOBJIEHHE. DIIEeKTpOoIoTalHS.

14.| Xapakrepuctuka OMOXMMHYECKOIO METOJAa OYMCTKU CTOYHBIX BOA. CocTaB aKTMBHOTO
wia ¥ OMOIUIEHKU. BuoxuMuyeckuii mokasaresb.

15.| bapaGaHHble CETKH U MUKPO(DUIIBTPHIL.

16.| YcTpoiicTBO a9pOTEHKOB M OMO(UIBTPOB.

17.| AnaspoOHble MeTo/1bl OMOXMMUYECKOH OUUCTKH. MeTaHTeHKH

18.| O6paboTka OCaJKOB CTOYHBIX BOJ: YIUIOTHEHHE, CTa0WIM3anus M 00e3BOXHBAHUE
0CAaJIKOB.

19.| Tepmuueckre MeToabI 00PaOOTKHU 0caaKoB. [pyrue crocoOsl mepepaboTKu OCaJKOB.

20.| PU3MKO-XUMHUECKHE METO/Ibl OUYMCTKH CTOYHBIX BOJ M 00JIaCTh UX MPUMEHEHHUS.

21.| Coopy>keHwsl TEpBHYHON 00paOOTKH CTOYHBIX BOJ.

22.| CnocoOslI perenepanuu ajicop6eHToB. OCHOBHBIE THIIBI aJICOPOEPOB

23.| Vcnomp30BaHme MPOIIECCOB BHITTAPUBAHMS JUISI OYUCTKH CTOYHBIX BOJI.

24.| IlpouexxuBaHue W OTCTauBaHHE. MeEXaHHYECKHE CIIOCOObI OYUCTKH CTOYHBIX BOJI.
ITeckoJIOBKHM, OCBETIUTENIN, OTCTONHHUKH.

25.| YcTaHOBKHM 111 KOAryJIMPOBaHUs M (PIIOKYJIMPOBAaHUS MPUMECEH CTOUHBIX BOJ.

26.| A3poOHbIe METO bl OMOXUMHUYECKON OUMCTKHU. Adpariusl.

27.| O6e33apakMBaHUE CTOYHBIX BOJI.

28.| X¥MU4eCKHe METO/Ibl OUUCTKU BOJIBI.

29.| OGpaTHbIil ocMoc. YIbTpaduibTpanus.

30. | IIpuHIMIIBI HOPMUPOBAHMS 3arPS3HSIIONINX BEIIECTB.




n/n

BOHpOCLI K 3a49€Ty

31.

Mokpsle crocoObl OYMCTKM ra3oB: IOJbIE UM HacaJouyHble CKpyOOepbl. LleHTpoOexHbIe
cKkpy00epbl. KoHCTpYKIIMY, IPUHIINTT ICHCTBHSL.

32.

Ouncrtka ra3oB ¢uiabTpoBaHueM. QPUWIBTPbI C 3€PHUCTBIM CIOEM, MOIYXKECTKUMU U
OPUCTBIMU [IEPETOPOIKAMH.

33.

OnextpodunsTpbl. KoHCTpyKIIMK annmapaToB, NPUHIUN IEHCTBUSL.

34.

A ncopOIMOHHBIC CITOCOOBI OUYMCTKHU T'a30BBIX BBIOpOCOB. Pacuér ancopbepos.

35.

Xumudgeckue METOJAbI OYHCTKHU I'a30B.

36.

IlenTpoOexxnas cuma, Gakrtop pasgenenus. Lukmonsl.  [lpuHnunm — aecTBus,
KOHCTPYKTHUBHBIE OCOOCHHOCTH.

37.

Ientpudyruposanue. KOHCTpyKIIMY, TPUHITUT ACHCTBUSI.

38.

Mokxkpas ouncTka razoB. KOHCTpyKIuu annaparoB, IPUHINI JEHCTBHUS.

39.

OuncTka ra3oB B I10JIC I_IeHTpa6e)KHLIX CHII. HpI/IBe,Z[I/ITe IIPHUMCPEI allllapaToB.

40.

Ilennble annaparsl. KOHCTpYKIIMY anmapaToB, IPUHIAI JEHCTBHSL.

41.

PykxaBuble punbTpsl. KoHCTpyKIMY anmnapaTtoB, IPUHIUI AEHCTBHUS.

42.

OuncTKa NMPOMBILIUIEHHBIX BBIOPOCOB OT TOKCHYHBIX nHpumeced. [IpuBenute mpumepbl
anmnaparos.

43.

Karanutndyeckas ouncTka F33006pa3HHX OTXOO0B. HpI/IBeI[I/ITe IIPUMCPLI aIlliapaToB.

44,

Tepmuueckoe 00e3BpeKUBaHUE TA30BBIX BEIOPOCOB.

45.

Ckpy60epsl. KoHCTpyKIINM anmnapaTtoB, IPUHIINI ACHCTBHUS.

46.

q)I/IJII)TpOBaHI/Ie IBLICTAa30BbIX CUCTCM.

47.

Oumncrka ra3oB OT TBCPAbIX 4aCTHLI.

48.

WNuepumonnsle neuieynoButeny. KoHCTpykmu annaparos, IpUHIUI AEHCTBUS.

49.

Porannonnsie neeynoBurenu. KoHCTpyKIMu annaparoB, IPUHIUN AEWCTBUS.

50.

YcTraHoBKH TepMOO663Bpe)KI/IBaHI/I5{ T'a30BbIX BLI6p0COB.

51.

WMHepunoHHbI bUIeyn0BUTENb. KOHCTpYKIIMM annapaTroB, IPUHIUN AEHCTBUS.

52.

I[ecop6uml. CnocoObl BBIACJICHUA ITOTJIOMICHHOI'O BEIICCTBA U3 IOTJIOTHUTCIIA.

53.

Kakue annapatbl HCIOIB3YIOTCS IJIs YJIABJIUBAHMsL ad3p030J1eii?

54.

TexHomorus a6COp6I_[I/IOHHOI7I OYHMCTKHU NPOMBIIINICHHBIX BH6pOCOB.

55.

Ha3nauenuwe, nmpuHUMO JAEHCTBUS M OCHOBHBIE XapaKTEPUCTHKU HIIEKTPO (UIBTPOB.
Kakue paxTopsl onpenensoT creneHb OYUCTKU Ta30B B AJIEKTPOPMIbTpax?

56.

JlaiiTe knaccuuKalmio U CPAaBHUTEIBHYIO XapaKTEPUCTUKY CKpyOOepoB

S7.

ITputeocaguTenbHble Kamepsl. KOHCTpyKIIMNY anmapaToB, IPUHIINI TEHCTBHSL.

58.

Bbuodmibtpel. KoHCTpyKIIMUK anmnaparoB, MPUHLIUN JEHCTBHUS.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NMPoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI
arTecTalnu
7 3ayer «3a4TEHO» OtBer Ha TEOPETUYECKUI
Marepuail Mo OAHOMY U3 JBYX
TEOPETUUECKHUX BOIIPOCOB
MOJIHBIHN, OTBETHI Ha
JIOTIOJIHUTEJIBHBIE  BOMPOCHI  T10
TEOPETUUECKOMY Marepuany
JTOJDKHBI ~ OBITH  ONU3KUMH K
TEOPUH.

«HE€ 3a4TCHO»

He orBewaer HM Ha OAHMH U3
TCOPCTUUCCKHUX BOIIPOCOB, HE
MOXKCT OTBCTUTP HHM Ha OJIHH
I[OHOJIHI/ITGJILHI:Iﬁ BOIIPOC.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. O0s3aTesIbHas JUTEpPATYpa

Tun (yueOHHK, yueOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocooue, y4eoHO- Ton
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJioBoK) oudamoreke /
n/n MeToIMYecKoe nmocooue, U31aHus
HpaKTHRYM, 1p.) HaumeHoBaHue
p y b p' BBC
1 Beromkun A.T. TexHUYeCKUe CpefiIcTBAa HHXKEHEPHON KOJIOTHU yaeOHoe ocooue 2018 OBC «Jlanby
2 Beromkun A.T. OCHOBBI MH)KEHEPHON HKOJIOTHH. yuebHoe rocobue 2018 9BC «Jlanb»
3 Jlykanun A.B. WHxeHepHast 3KOJIOTHS: TPOIECCHl M alnapaThl yaeOHoe mocooue 2018 9bC
OYHCTKHU CTOYHBIX BOJ U IEPEepPabOTKH OCAIKOB. «New.znanium.co
m»
4 I'yaxos A.T. MexaHU4YecKast OUMCTKA CTOYHBIX BOJI yuebHoe mocobue 2019 SBbC
«New.znanium.co
m»
5 Jlykanun A.B. [Iporiecchl u ammapatbl OMOTEXHOJIOTUYECKOM yueOHoe mocodue 2020 3BC
OYHMCTKH CTOYHBIX BOJL «New.znanium.co
my»
6 JIykanun A.B. WHxeHepHas DKOJIOTHS: MPOLIECCHl U aIapaThbl yuebHoe rnocobue 2019 9bC
OYHCTKH T'a30BO3/1YIIHBIX BEIOPOCOB «New.znanium.co
m»
8.2. lonotHuTEIBHAS JIATEPATYPa
KoimnuecTBo B
Tun (yueOHukK, yueoHoe o
HAY4YHOM
Ne nocooue, yueoOHo- I'on
ABTOPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) oudamorexe /
n/n MeToauuYecKoe nmocooue, U3IaHus
IpaKTHICYM, 1p.) HanMeHoBaHHe
P yM, - 3BC
1 Kmomenkosa M.H. M. W. 3ammra oOKpyXKaromeid cpeabl OT yuebHoe rnocodue 2019 3BC
MPOMBIIIJICHHBIX Ta30BBIX BBIOPOCOB: yueol. «New.znanium.co
nocobue m»




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
CHCTEM

—HMHuTtepuer-nopran «Jlekropuym»;

—Enuna xomnekuus nu@poBbIx 00pa3oBaTeNbHbIX PECYPCOB;

— MepepanpHblil TOpTad «OTKPEITOE 00pa30BaHUE.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 MathCAD Bepcusil4 wm 15 Akt /m ot 21.07.09 (I'oc. Kontpakt 487
ot 28.05.09), 6eccpounblit
2 Windows Horosop Ne 690 ot 19.05.2015r., cpok
JIefcTBUS], 0€CCPOUHBIN
3 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nenctBusi, 0eccpounsiif; JJoroBop Ne 727
OT 20.07.2016r., CpOK JIENCTBHS,
OeccpouHbIN

8.5. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHSA
00pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeToB, 1a00paTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB 151 IPOBeIeHU

n/n | MPaKkTHYeCKHX U Ja00paTOPHBIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl oGyuaomuxcsi (HOMep ayAuTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

JIaboparopus «IIporeccs! 1 annapaTbl CTonbl y4eHHYEeCKHe MOHOOJIOKH, CTOJIBI,
3alUThl OKpYXKarollel cpenbl». YueoHas CTyJbsl, JOCKa ayauTopHass (MeyoBas),
ayAUTOpUs JJIs IPOBECHMS 3aHATHIH IPOEKTOP, HOYTOYK, 3KpaH HEepEeHOCHOM,
CEeMHUHAPCKOTO THIA. Y4eOHas ayIuTOPHs U | YCTAHOBKA TEXHOJIOTUYECKOTO KOMILIEKCa,
KypPCOBOTO IPOSKTHPOBAHUS (BBIIIOIHCHUSI MO3BOJIAIOIIAs CHU3UTh PACHpPOCTPaHEHUE
1 | kypcoBbIX pabot). YueOHast ayquTopus JjIs a’POIUCTIEPCHOM CUCTEMBI B
MIPOBE/ICHUS TPYNIOBBIX M MHAUBHUYAJIbHBIX | IPOCTPAHCTBE. YCTAHOBKA, MO3BOJISIONIAS
KOHCYJIbTAIMi Y4eOHast ayTUTOPHS IS CO3/1aTh adPOAMHAMHUYECKYIO TATY

MPOBEICHUS 3aHATUN TEKYILETO KOHTPOJIS U
MPOMEKYTOUYHOM aTTECTANK

(A-409)

Komnerorepnsiii kiacc. YueOnas aynutopus | Ctoibl YYEHUYECKHE, CTYJIbS
JUISL TIPOBEJICHUS 3aHATUM JICKLIMOHHOTO TUIA. | YYEHUYECKHUE, JOCKa ayIUTOpHAs
VYyeOHast ayuTOpus AJisl IPOBEICHUS (menmoBast), IIK, mpoektop, 3KpaH
3aHATUI CEMHUHAPCKOTO THIA. YuyeOHas NEePEeHOCHOW, pabouunii CTOJ, MHUCbMEHHBIN

ayJIUTOPHS IS IPOBEACHUS Ta00PaTOPHBIX YIJIOBOM CTOJI, TPENOJaBar. CTOJ.
pabot. YuebHas aynuropus Ui KypcoBOTO

2 MIPOCKTUPOBAHUS (BBITIOTHEHUS KYPCOBBIX
pabot). YueOHast ayTuTopust Ak TPOBEICHUS
TPYNNOBBIX U UHANBUYATbHBIX
KOHCYJbTalli YueOHast ayiuTopus JIs
MPOBEJICHUS 3aHATUM TEKYIIIErOo KOHTPOJISI U

MIPOMEKYTOUYHOM aTTECTALUU
(A-415)




HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)
JlaGopaTopus "Bricokomonekynsapabie | CTo J1abopaTOpHBIA OCTPOBHOW — 2 IIIT.;
COeIUHEHUS " cTon nabopatopHbli — 3 mT.; mKad
YuyebHas  ayauTopus JUII  TPOBEICHHUS | BRITSDKHOM — 1 1mmT.; 1mKad BBITSKHON
3aHATUN CEMUHAPCKOIO THUIIA. 1500lB — 1 mr.; Bechl aHATUTHYECKUE
VYuebnas  aymuropus st kypcoBoro | BJIP200 — 1 mr.; cymmnpHbIA mkad Snol
MIPOCKTUPOBAHUS  (BBINOJIHEHUS KypcoBbIX | 58/350 — 1 mit.; cTos BUOPOYCTOWYMBBIN —
pabor). I mT.; CTOM NMUCBMEHHBIA -2 MT.; mKad
VYyeOHast ayautopust JUid  TIPOBEACHMS | A XUM.peaTUBOB — 2 IUT.; TymOa s
3 | TPYmIOBBIX u WHAUBUAYAIBHBIX | IOCYAbl W XHUM.PEaKTHBOB — 4 IIT.;
KOHCYJIbTALIUI xonoaiibHUK «Opck» - 1 mT.; perynstop
YyeOnass ayautopust g npoBedeHus | HanpspbkeHus bI12100 — 1 miT.; MmarHuTHas
3aHATUN TEKYLIETO KOHTpPOJIS u | Memanka MMO2 — 2 mr.; TepmocTar
MIPOMEXKYTOYHOM aTTecTaIuu. UTU4 - 1 mr.; aBrokmaB — 1 1iT.;
(A-220) noiuMepusatop — 1 wT.; mTarus
1abopaToOpHBIi - 7 WIT.; TOCKA ayAUTOpPHAs
TpexcekuMoHHas — | wmT.; Tabyper
nabopaTopHbli — 16 1IIT.; XUMHYECKas
ocyza.
[Tomemienue nns camocToATenbHOU pPaboThl. | CTOINBI YYEHHUYECKHUE, CTYJIbA
4 | (I'-401) yuennueckue, IIK ¢ BbIXOIOM B cCeTh

WNHuTtepHer




