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[TpomexyTouHas arTectanus 0,35 0,35
KonraktHas pabota 85,35 85,35
CamocrosTenpHas padoTta 95 95
KouTtpons 35,65 35,65
Hroro 216 216




Pabouyto mporpammy coctaBui(u):

Crapummnii npenoaasarens,lllesuenko FO.H.
(OondicnHocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

(OozndicHOCmb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensenrt

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuuiminHbl coctaBiena Ha ocHoBannu @I'OC BO u yueOHoro miana
HarnpaBiaeHuss moarotoBku 18.03.02 DHepro-u pecypcocbOeperaronme Mmporeccbl B XMMHUYECKOM
TEXHOJIOTHH, HEDTEXUMHUHU U OMOTEXHOIOIUHU

Cpok neiicTBus padoueil mporpaMMbl AMCUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acemannm kadeaps
«XUMHUYECKasi TEXHOJIOTHS U PECypcocOepeKeHIe»

(mpoTokoi 3acemanusi Ne 2 ot «19» cenrsaops 2019 r.)



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp ocBOeHMS IUCHMIUIMHBI — (OPMHUPOBAaHUE IPAKTHUYECKUX HABBIKOB B BBHIOOpE U
UCIOJIb30BAaHUM OCHOBHBIX TEXHOJIOTMYECKMX IIPOLECCOB M 00OpYIOBaHUS [UIs OYHUCTKU U
00e3BpeKMBaHMS BPEIHBIX IPOU3BOJICTBEHHBIX BEIOPOCOB B aTMOC(EpPy, COPOCOB MPOMBIIIIEHHBIX
1 OBITOBBIX CTOYHBIX BOJ B TUJpochepy.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKM, HAa OCBOCHMM KOTOPBIX Oasupyercss NaHHAs AWCLUIUIMHA!
«Bbicmias maremaruka», «®usuka», «HxkeHepHas W KoMibloTepHas rpagpuka», «lIpoueccsl u
anmaparbl B XAMHUYECKOW TEXHOJIOTHH U OMOTEXHOJIOTUI.

JIMCUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE NAHHON TUCIMIIMHBI HEOOXOAUMO Kak

npenuectBytomiee: «lIpoekTupoBanue sHepropecypcocOeperarmux TeXHoJIoruiiy,» TexHnonoruu
OYHUCTKHU CTOYHBIX BOJIY.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMIETEeHIHH
(Koa 1 HAMMEHOBaHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

I1K-5 - FOTOBHOCTBIO - 3Hars:

000CHOBBIBATh —— OCHOBHBIE IPOLIECCHI, TEXHUKY
KOHKPETHBIE TEXHUYECKHE ¥ 000pyIOBaHUE JUIS 3AIMTEI
peleHys Ipy pa3paboTke Bcex chep  OKpyXKaromieH
TEXHOJIOTUYECKUX cpenbl oT HEraTHBHBIX
IPOLIECCOB; BEIOMPATh BO3JICHCTBHIA Pa3IUYHOrO
TEXHMYECKUE CPEJICTBA U TIPOHMCX OXKICHHIS.

TE€XHOJIOTUH, YMeTh:

HaHpaBJ'[eHHBIG Ha
MUHUMM3AILUIO
AHTPOIIOIE€HHOIO
BO3JICHCTBUS Ha

OKPYXXAIOUIYIO CPEIy

— BBIOMpATH anmaparypy JJis
KOHKPETHOT'O XUMHUKO-
TEXHOJIOTMYECKOr0 Mpouecca.

Bnagers:

— METOJIaMH OIpEeIeTICHUS
OINITUMAJIbHBIX, PAIHOHATBHBIX
TEXHOJIOTHYCCKUX PEIKNMOB
paboThl 000y IOBAHHUS.




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

DopMBbI TEKYLLET0

Monayab Bun HaumeHoBaHue TeM 3aHATHI KONTPOIS
. N Cemectp |O0beM, u.| baaabl | UHTepakTuB, 4. | (HAaUMeHOBaHHeE
(paznes) |y4eOHOI padoTHI (yueoHO¥i padoThI)
OLIEHOYHOI0
cpeacrsa)
Monyas 1. |Jlexnus Nel HeobOxonuMast cTernedb OYUCTKU CTOYHBIX 7 2
[Iporeccol u Boa. Kiaccudukanus METOIOB OYHCTKHU
arnapaTel MIPOMBIIIIJICHHBIX CTOKOB
ii?;ggbepm Jlexums Ne 2,34 | IIpouiecchl 1 anmnaparbl MEXaHUYECKON 7 6
OUYHUCTKU CTOYHBIX BOJ
[TpakTueckoe | O60OpyaOBaHMS ISl MEXaHUYECKON 7 6 Otuer 10|
3anstue Nel OUYHUCTKHU CTOYHBIX BOJ. Pacuer MPAKTHYECKOMY
BEPTUKAJIIBHOIO OTCTOMHUKA. saHsTHio No 1
Jlexmms Ne 5,6,7 | YcTaHOBKHM M armapaThl 1151 (PU3UKO- 7 6
XUMUYECKON OUMCTKH CTOYHBIX BOJI.
Ammapatsl 17151 XMMAYECKOW OYUCTKU
CTOYHBIX BO/I.
IIpaktnueckoe | @uibTpanus cTo4HbIX BoA. Pacuer 7 6 Otuer 10|
3aHsTue Ne2 HAMOPHOTO 3€PHUCTOTO (PHUIBTpa MPaKTUYECKOMY
BaHsTHIO No 2
[TpakTueckoe | DIEKTPOXMMHUYECKAs OUUCTKA CTOYHBIX 7 6 Otuer 10|
3aHsTHE N3 BoJ. Pacuer anekrpokoarynstopa. MPaKTUYECKOMY
saHsTHIO Ne 3
JIexrmst Ne§,9 bronornyeckme MeTOIBI OUYNCTKH BOJIBI 7 4
[IpakTuueckoe |Pacuer HamOPHOTO TMIPOLIMKIOHA 7 6 Otyer no
3ansaTue Ned IPAaKTUYECKOMY

zausaTuro Ne 4




DopMBbI TEKYLLET0

. KOHTPOJIA
Monayab Bun HaunMenoBanue TeM 3aHATHH
. N Cemectp |O0beM, u.| baaabl | UHTepakTuB, 4. | (HAaUMeHOBaHHeE
(pa3zaen) |ydeOHOl padoThI (yueOHoli padoTHhI)
OLIEHOYHOI0
cpeacrsa)
IIpaktnueckoe | Pacuer cemapaTopa 7 6 Ortuer 10|
3ansaTue Ne5 [IPAKTUYECKOMY
BaHsATHIO No 5
[Tpaktueckoe | Pacuer a’poTenka 7 4 Otuer 1o
3aHsTue Ne6 [IPAKTUYECKOMY
BaHsATHIO No 6
JlaGopatopnast | PacyeT cuctemMbl BOJOMCIIONB30BAHUS C 7 2 Otuer To|
pabota Nel MPYAOM OXJIaJIUTEIEeM mabopatopHoit pabdoTe]
No 1
Jlaboparopuass | Pacuyer 000pOTHOM cUCTEMBI 7 2 Otuer To|
pabota No2 BOJOCHAOKEHUS imabopaTopHOl paboTe]
No 2
[IpomexyTouHas 7 0,35 - - [IpomexyTouHbIit
aTTecranus TecT
Moayas2. | Jlexmus NelO HcTouHukH 3arpsi3HeHUs: aTMochepbl 7 2
[Ipoueccel U BPETHBIMU Ta30BBIMHU BBIOPOCAMU.
arapaTel Knaccudukanus MeTo10B O4MCTKU
ra3004MCTKU OTXOJISAIINX Ta30B M MPOMBIIIJICHHBIX
BBIOPOCOB.
JlaGopatopnast | Pacyet mplieocaiuTenbHON KaMephl. 7 2 Otuer 10|
pabota Ne3 mabopatopHoit paboTe]
Ne 3
Jlekuus Nel1,12  |Cucremsl U anmapaThl NbLUICYIaBIMBaHUA. 7 4




DopMBbI TEKYLLET0

. KOHTPOJIA
Monayab Bun HaunMenoBanue TeM 3aHATHH
(pasien) |yaeOmoii pagoTwI (yaedHoii paBoTsI) Cemectp |O0bem, u.| Banabl | UHTepakTHuB, 4. | (HaMMeHOBaHHMe
OLIEHOYHOI0
cpeacrsa)
Jlaboparopnas | Pacuer nmeHHOTro MbLICYIOBUTENS. 7 2 Otuer 1o
pabora Ne4 mabopatopHoii pabdoTe]
Ne 4
Jlexmms Nel3,14 | AGcopOrmoHHasi O4rCTKa ra30B 7 4
Jlexumst Nel5 AncopOIMOHHAs OYUCTKA Ta30B 7 2
Jlaboparopuass | Pacuer aGcopbepa 7 2 Otuer 1o
pabota No5 mabopatopHoit pabdoTe]
Ne 5
Jlekiug Nel6 buonornyeckne MeToObI OUUCTKH. 7 2
JlaGopatopHast | Pacuer ckpy60epa Bentypu 7 2 Otuer o
pabota Ne6 lmabopaTtopHoii pabdoTe)
N6
Jlexumst Nel7 TepMokaTanuTUyeckass O4YMCTKA ra30BbIX 7 2
BbIOpOCcOB. Tepmuueckas oOpaboTka
ra30BBIX BRIOPOCOB.
JlaboparopHas  |HToroBoe mpakTHUECKOE 3aHATHE. 3alIuTa 7 4 OTtueTsl 1o
pabota No7 OTUYETOB U JJA0OPATOPHBIX PabOT. MPaKTUYECKUM
BaHITHIIM 171
lmabopaTopHBIM
BaHSITHSIM.
KypcoBas pabota 7 1 [losicnutenpHas

BaIIMCKa, YCPTCIKU




DopMBbI TEKYLLET0

. KOHTPOJIS
Monayab Bun HaunMenoBanue TeM 3aHATHH
. N Cemectp |O0beM, u.| baaabl | UHTepakTuB, 4. | (HAaUMeHOBaHHeE
(paznest) |y4eOHOI padoTHI (yueoHO¥i padoThI)
OIIEHOYHOT 0
cpeacrsa)
CamocrositensHa | Hanmucanue KYpPCOBOM paboTHI. 7 95
s paboTa. [ToaroToBka OTYETOB MO MPAKTUUYECKUM
3aHSATHUSM U JTA0OPATOPHBIM PadOTaM.
[TonroroBka Kk 36,5
IK3aMEHY
Hroro: 216




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[lpu  peamuzanuu  AUCHUIUIMHBI  MPEIIONAracTCs  WCIOJIb30BAaHME  TEXHOJIOTHH
TPaJUIIMOHHOTO OOYYEHUS: JIEKLIMHU, MPAKTUYECKUE 3aHATH, J1abopaTopHble pabOThl M KypcoBas
pabota. Ha jieknusx B OCHOBHOM UCIIOJIB3YIOTCS HATJISTHBIC M CIIOBECHBIC METOJIbI OO yUCHHSI.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

BoinonHeHne mOpakTHUECKUX 3aHATUNH JOMKHO OBITh OQoOpMIIeHO B TeTpaau s
NPaKTUYECKUX paboT, U BKIIOYATh B cEOA:
HaumenoBanue 1 Bapuant paboThl.
HcxonHble JaHHbIE U1 PaCUETOB.
Cxemy anmnapara.
MeToauKy pacueToB C pe3ysbTaTaMy BbIUMCICHUM.
CBoHYIO pacueTHYIO TaOIHILy.
OO11ee 3akITI0YECHUE 110 pe3ysIbTaTaM padOTHI.

ogakrwdE



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koa koHTpO/IMpyeMoii KOMIIETeH UK HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
7 IK- 5 OTueThl 10 NMPAKTUYECKUM 3aHATHAM Nol -

12. KypcoBas pabora.
Bomnpocsl k s3x3ameny Nel-Ne58.

7.2. TunoBblie 3alaHusl WJIN UHBIC MaTepUuaJibl, He()ﬁXO}IHMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. OT4ersl IO HPAKTHYECKUM 3aHATHAM Nel-12.
(HaumeHo8aHUe OYEHOUHO20 CPeOCmEad)

Tunosble NpakTHYecKue 3a1aHUSA
IIpakTHyeckoe 3anaTHE Ne 1
O6opynoBaHus 1151 MEXaHUYECKOW OUYHMCTKU CTOYHBIX BOJI. PacueTr BepTUKaJIbHOTO
OTCTOMHHKA.
Leab padoThl: mproOpeTeHNE HABBIKOB BHIOOPA U pacueTa BEPTUKAIbHOTO OTCTOMHUKA.
3ajaHue: paccuuTaTh KOHCTPYKLHUIO BEPTUKAIBHOTO OTCTOMHUKA MO WHIUBUIYAIbHOMY
BapHaHTy.
KoHTpoJibHbIE BOPOCHI:

1. Urto Takoe nporexuBanue?

2 J1J1s 9ero mMpuMEHSIFOTCS TECKOJIOBKH?

3. Jaiite kitaccupuKaIuio OTCTORHUKOB.

4 J1J1s 4ero mpuMeHSIFOTCS HePTETOBYIIKH?

Kpurepun oneHku:

OrmeHka «3a4TE€HO» BBICTABISACTCS CTYACHTY, €CIM OT4YeT O(QOPMIICH B COOTBETCTBHH C
TpeOOBaHUSMU, YKA3aHHBIMH B Y4€OHO-METOUYECKOM MOCOOUH, ClIeNaHbl HEOOXOIUMBbIE BBIBOJIBI.
CTYZIGHT MMPpaBHUJIbHO OTBCYACT HA IBA KOHTPOJBHBIX BOIIPpOCA.

OrneHKa «He 3aUTEHO» BBICTABISIETCS CTYICHTY, €CIH pacyeT MPOU3BEACH ¢ OMIMOKaMHU, HE B
COOTBETCTBUU C Tpe60BaHI/I$IMI/I, YKa3aHHbIMU B y‘~I€6HO-MeTOI[I/I‘~IeCKOM HOCO6I/II/I, CTYACHT HC B
COCTOSTHUM TMPOKOMMEHTHUPOBATh XOJ paboThl M €€ pe3ylbTaThl, OTBETUTh HA KOHTPOJIbHBIC
BOITPOCHI.

IIpakTuyeckoe 3ansaTue Ne 2
OubTpalys CTOYHbIX BoA. PacyeT HamopHOTo 3epHUCTOTO (PUIBTpA.

Ilesan padoThl: NpuoOpeTEeHNE 3HAHUHM U HABBIKOB 110 pacueTy 3€pHUCTBIX (PUIBTPOB.

3ajganmne:paccunTaTh KOHCTPYKLHIO HaIlOPHOTO 3€pHHUCTOIO ¢unbTpa o
WHJUBUyaJIbHOMY BapUaHTy.

KoHTpoJibHBbIE BONIPOCHI.

1. Yro takoe punbTpanus’?

2. Kakwne Marepuaibl HCTIONB3YIOTCS IS (PUITBTPOBAHUS BOJIBI?

3. OO0BsacHUTE cXxeMy QUIBTPa ¢ BOCXOSIIUM ITOTOKOM.

4. [TapameTps! GUIBTPOB U UCXOAHBIE TApaMETPhI 171 pacyeTa (pUabTpoB: PU3NIECKUit

CMBICJI U CAUHHULIBI USMCPCHU.

Kpurepun onenkmn:



O1eHKka «3a4TE€HO» BBICTABIIETCS CTYACHTY, €CJIM OT4YeT O(GOpPMIIEH B COOTBETCTBHH C
TpeOOBaHUSIMH, YKa3aHHBIMU B YYEOHO-METOAMYECKOM MMOCOOHH, CACIaHbl HEOOXOIUMBIE BHIBOJIBI.
CTYZ[CHT HpaBI/IJIBHO OTBE€YACT HA ABa KOHTpOHBHBIX BOHpOCH.

OreHKa «HE 3a4TEHOY» BBICTABIIACTCS CTYJCHTY, €CIIM pacyeT MPOU3BECH C OIIMOKaMH, HE B
COOTBCTCTBUU C TPGGOBaHI/ISIMI/I, yKa3aHHBIMI/I B y‘l€6HO-MeTOIII/I‘-IeCKOM HOCO6I/II/I, CTYIIGHT HC B
COCTOSTHUM TTPOKOMMEHTHUPOBATh XOJ pabOThl M €€ pe3yJbTaThl, OTBETHTh Ha KOHTPOJIbHBIC
BOTIPOCHI.

IIpakTnueckoe 3ansaTne Ne 3
DIEeKTPOXUMHUECKasi OYUCTKA CTOUHBIX BOJ. Pacder anekTpokoaryssropa.

Heabp pabGoTbl: mpuoOpeTeHHE HABBIKOB pacuera 3JIEKTPOKOAryjsiTopa i OYHCTKH
CTOYHBIX BO.
3agaHMe: paccuuTaThb KOHCTPYKLMIO DJIEKTPOKOAryJIsTOpa MO HHIAUBUAYAIBHOMY
BApPUAHTY.
KoHTpoJibHbIE BOIPOCHI:
3JI€KTpOXI/IMI/ItIeCKI/IC METOAbI OYUCTKHU CTOYHBIX BO.
B 4ewm 3akirogaercs mporecc 3MeKTPOKOarysiuu?
Knaccugukamus 3J1eKTpoKoaryisiTopoB.
[IpeumytiecTBa U HEAOCTATKHU AIIEKTPOKOATYIISIUH.

Eall el

Kpurepun oneHku:

OIIGHKa «BauTCHO» BBICTABJIACTCA CTYACHTY, €CJIU OTYCT O(l)OpMJICH B COOTBETCTBHU C
TpeOOBaHUSMU, YKA3aHHBIMH B Y4€OHO-METOUYECKOM MOCOOUH, ClIeTaHbl HeOOXOIUMBbIE BBIBOJIBI.
CTYZ[GHT IMPAaBUJIBHO OTBCYACT HA ABA KOHTPOJIbHBLIX BOIIPOCA.

OrneHKa «He 3aU4TEHO» BBICTABIIACTCS CTYJEHTY, €CJIM pacdeT MPOU3BEICH C OIMUOKaMu, HE B
COOTBECTCTBUU C Tpe6OBaHI/I$IMI/I, YKa3aHHbIMU B y‘~I€6HO-MeTOIII/I‘~I€CKOM HOCO6I/II/I, CTYACHT HC B
COCTOSSHUM MPOKOMMEHTHUPOBATh XOJ pabOThl M €€ pe3yldbTaThl, OTBETHUTh Ha KOHTPOJbHbBIE
BOITPOCHI.

IIpakTuyeckoe 3ansiTue Ne 4
Pacuer HannopHOro rUAPOLUKIIOHA.

Ieanb padorsl: npuoOpeTeHNEe HABBIKOB pacdyeTa HAOPHOIO TMIPOLUKIOHA JJIS OUYUCTKH
CTOYHBIX BOJI.

3agaHMe: paccuuTaThb KOHCTPYKIIMIO HAalOpPHOIO THAPOLMKIOHA IO WHAWBUAYAIBHOMY
BapHaHTy.

Kpurtepun onenku:

OrneHKa «3a4T€HO» BBICTABISETCS CTYACHTY, €CIH OT4eT O(GOpPMIIEH B COOTBETCTBUHU C
TpeOOBaHUSIMHU, YKa3aHHBIMU B YYEOHO-METOAUYECKOM IMOCOOHH, CAEIaHbl HEOOXOMMbIE BBIBOJIBI.
CTyaeHT npaBuIbHO OTBEYAET HA JIBa KOHTPOJIBHBIX BOIIPOCA.

Or1eHKa «HE 3a4T€HO» BBICTABJISIETCS CTYACHTY, €CJIM pacueT MPOU3BENICH C OITMOKaMHU, HE B
COOTBETCTBUHU C TPeOOBaHUSAMH, yKa3aHHBIMH B y4E€OHO-METOJUYECKOM MOCOOWH, CTYIEHT HE B
COCTOSIHMM TPOKOMMEHTHPOBATh XOJ pabOThl W €€ pe3ynbTaThl, OTBETUTh Ha KOHTPOJIHHBIC
BOITPOCHI.

IIpakTnyeckoe 3ansaTue Ne 5
Pacuer cenapatopa.

ean pabdoThl: MprOOpPETEHNE HABBIKOB pacyeTa cenaparopa Jjis OYMCTKH CTOYHBIX BO/I.
3anaHue: paccunTaTh KOHCTPYKIMIO Cenaparopa no WHAMBHU1yalIbHOMY BapUaHTY.



Kpurepun oneHku:

OI_ICHKa «BauTCHO» BBICTABJIACTCA CTYIACHTY, C€CJIU OTYCT O(l)OpMJICH B COOTBCTCTBHUH C
TpeOOBaHUSMH, YKA3aHHBIMH B Y4€OHO-METOUYECKOM MOCOOUH, ClIeNaHbl HEOOXOIMMBbIE BBIBOJIBI.
CTYI[CHT MMpaBHUJILHO OTBCYACT HA IBA KOHTPOJIbHBIX BOIIPpOCA.

OrneHka «He 3a4TE€HO» BBICTABIIACTCS CTYJIEHTY, €CJIM pacdeT MPOU3BEICH ¢ OIHUOKaMu, HE B
COOTBCTCTBUHU C TpGGOBaHI/ISIMI/I, YKa3aHHbIMU B y‘I€6HO-MeTOIII/I‘-ICCKOM HOCO6I/II/I, CTYACHT HC B
COCTOSTHUM MPOKOMMEHTHUPOBATh XOJI pabOThl M €€ pe3yJbTaThl, OTBETHUTh Ha KOHTPOJbHbBIE
BOIIPOCHI.

7.2.2. KypcoBas pa6ora
Tema KypcoBoii padoThl: «AHAIU3 U pacyeT anmnapaToB 3aIIUThI OKPYKAIOIIEH CPEabI».

Kparkoe onucanue u perjiaMeHT BbITNOJTHEHHUS

OcHOBHasl 1IeJTb KypCOBOT'O IMPOCKTUPOBAHUS 3aKITFOYACTCS B 3aKPEIUICHUN W PACHIMPEHUU
TEOPETUYCCKUX 3HAHUM CTYACHTOB, B NMPUOOPETCHHH MMH HABBIKOB I10 PEHICHUIO WHKXCHEPHBIX
3a1ad.

[lo wHAMBHIyalbHOMY BapUaHTy CTYIEHT IPOBOJUT pACUEThl YETHIPEX AalllapaToB.
AHanM3upyeT KOHCTPYKTHUBHBIC CXEMBI, BBISBIISAS JOCTOMHCTBA W HEIOCTATKH. 10 MOITy4eHHBIM
pacyeTHBIM JAaHHBIM CTYJICHT YePTHT YepTeku B mporpamme Kommac 3D.

3aKOHYEHHAs! W TMOJIHOCTHIO OopMIIeHHas: paboTa coaeTcss Ha MPOBEPKY IPETOIaBaTelio.
[Tocne mpoBepKU ¥ BHECEHUS MCIPABICHUN MPOBOAUTCSA 3alUTa KypcoBod pabothl. OuieHuBaeTcs
KypcoBasi paboTa ¢ y4eTOM KaueCTBa BBIMOJTHCHHUSI, YPOBHS 3aIIUThI U CTEIICHU CAMOCTOSITEIIbHOCTH
pH padorTe.

Kputepun onenkmn:

OneHku Kpurepuu u HOpMBI OLICHKH

«OTJIMYHOY» [TosicHuTenpHasT 3amMCKa BBINIOJTHEHA B COOTBETCTBUU C
TpeOOBaHUSAMH, YKa3aHHBIMH B Y4€OHO-METOAMYECKOM MOCOOHH.
['paduueckast 9acTh BBINIOJHEHAa aKKypaTHO, W OTBEYAET BCEM
tpeboBanusm ['OCT u ECK/I.

[Tpu 3ammre KypcoBoil pabOThI CTYJICHT 3HAET:

1.TeopeTnueckuili Marepual HO TeMe€ KypCOBOW pabOTHI.
CryneHT oTBevaeT Ha JiBa BOIIpOca.

2.0cOo0E€HHOCTH KOHCTPYHUPOBAHUSI 3aJaHHOTO ammnapara,
ycraHoBKH. OTBeuUaeT Ha JiBa BOIpoca.

«XOpouIo» [TosicHuTenpHast 3amUCKa BBIIOJIHEHA B COOTBETCTBUM C
TpeOOBaHUAMH, YKa3aHHBIMH B Y4€OHO-METOAMYECKOM IOCOOHH.
I'padmueckas yacTh BBINOJHEHA AaKKypaTHO, M OTBEYaeT BCEM
tpeboBanusiMm 'OCT u ECK]/I, HO momyckaioTCsi HETOUYHOCTH B
MPABWJIBHOCTH TOCTAHOBKH pPa3MepoB (M30BITOUHOCTH Pa3MEpOB,
OTCYTCTBHE ONTUMAJIbHON KOMIIOHOBKN).

[Ipu 3amuTe KypcoBOl paOOTHI CTYJIEHT 3HACT:

1. Teopetnueckuit marepuan. CTyIEeHT OTBEYaeT Ha OJUH
BOIIPOC.

2.0co0eHHOCTH KOHCTPYMPOBAaHHUS 3aJaHHOIO ammapara,
yctaHoBku. OTBeUaeT Ha J[Ba BOIPOCa.




«YAOBJIETBOPUTECJIBHO»

[TosicutenbHasi 3amUCKa BBIOJIHEHA B COOTBETCTBUM C
TpeOOBaHUSAMH, YKa3aHHBIMH B Y4e€OHO-METOIMYECKOM MOCOOHH..
I'padmyeckas yacThb BBINIOJIHEHA AaKKypaTHO, M OTBEYaeT BCEM
tpeboBanusim ['OCT u ECKJI, HO momyckaroTCs HETOYHOCTH B
MPABWJIBHOCTH TMOCTAHOBKH pPa3MepoB (M30BITOUHOCTH Pa3MEpOB,
OTCYTCTBHE ONTUMAJIbHON KOMIIOHOBKH).

[Tpu 3amuTe KypcoBoii paboThl CTYIEHT 3HAET:

1.Teopernueckuit marepuan. CTyJeHT OTBEYaeT HA OJIUH
BOIIPOC.

2.0c00CHHOCTH KOHCTPYMPOBAHUS 3a/JIaHHOTO alapara,
ycraHoBkH. OTBEYaeT Ha OJIMH BOMpPOCa.

«HEYAOBJECTBOPUTEJIBHO»

ANTOPUTMBI PAacyeTOB HE OCBOEHBI, MHOTO 3aMEUYaHWil IO
obopmIIeHHIO TpadHuUecKol YacTH KypcoBOM pabOThI (MOIHOE
orcyrctBue 3HaHui o 'OCT u ECK]I), nosicHUTeNbHOM 3alKCKU.
[Ipu 3amuTe KypcoBoil pabOThl CTYIEHT HE MOXET 00OOCHOBAThH
BEIOOp W pacder ammapara. TeopeTHdYecKuil marepual CTYACHT
3HAaeT MPUOIM3UTETHHO, HE MOXET JaTh OTBETHl Ha 3aJaBaeMbIe
BOTIPOCHI.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 7_
Ne
/i Bomnpocsl k 3xk3amMmeny
1. | Pemetku. OCHOBHBIE KOHCTPYKIIUH.
2. | ®noramms. Hanopuas ¢uorarnus. pyrue Buasl hiaoTaruu.
3. | O6parusiii ocmoc. TexHomornyeckasi cxema u anmapaTrypHoe oopMIIeHuUe.
4. | MemOpanbl. XapakTepucThuka MeMOpaH. YCIIOBUSI pereHepanuud MeMmOpaH. BnusHue
pa3iInYHbIX (AKTOPOB HA paboTy MeMOpaH.
5. | IIponecc ynbprpadunabTpanuu, CXeMbl YCTAaHOBOK, YCTPONCTBO allapaTroB

6. | Mcnonp3oBaHne MOHOOOMEHHBIX MPOLIECCOB JJISi OYMUCTKU CTOYHBIX BOJ. Y CTPOWCTBO
MOHOOOMEHHBIX aIllapaToB.

7. | Ilpouecc ¢unbTpoBanus. Mcnonb3oBanue mnpoiecca GUIBTPOBAHUS AJII OYUCTKHU Ta30B U
CTOYHBIX BOJI. Paznuunblie Tunsl GUIbLTPOB.

8. | 3epuuctsie GunbTpel. VX xapakTepucTika 1 00J1acTh NPUMEHEHUS.

9. | YaneHue B3BEIICHHBIX BEIIECTB TOJ JECHCTBUEM LEHTPOOSKHBIX CWI. [ MAPOIMKIOHBI.
YCTpOoHCTBO, TApaMETPHI pacyera.

10.| [IpupoaHble 1 cHHTETHYECKHE HOHUTHI. CXEeMBl HOHOOOMEHHBIX YCTaHOBOK.

11.| Ouuctka Bog Koarymsiueil u guoranuen.

12.| Heiirpanmzanus u 006e33apaKkiBaHre CTOYHBIX BOJI: XJIOPUPOBAHNE U O30HUPOBAHUE.

13. 3JI€KTpOXI/IMI/ItIeCKI/IC METOJABI OYHUCTKM CTOYHBIX BOA. AHOIIHOG OKHCJICHHUEC W KAaTOJHOC
BOCCTaHOBJICHHC. :‘)HGKTpO(bJ'IOTaLII/IH.

14.| Xapakrepuctuka OMOXMMHYECKOTO METOJa OYUCTKH CTOUYHBIX BOJ. COCTaB aKTHBHOTO
nia ¥ OMoTIEHKHU. BHOXUMUYECKHIA TOKa3aTeb.

15.| bapaGaHHble CeTKH U MUKPO(DUIBTPBHI.

16.| YcTpoiicTBO a9pOTEHKOB M OMO(UIBTPOB.

17.| AHaspoOHbIE METOJIbI OMOXUMUYECKON OUUCTKU. METaHTeHKHU

18.| O6paboTka OCaIKOB CTOYHBIX BOJ: VIUIOTHEHHE, CTaOuiu3anuss U 00e3BOKUBAHUE
0CaKOB.

19.| Tepmuueckre MeToI6I 00pabOTKHU 0caakoB. [pyrue crmocoOs! mepepaboTKH 0CaIKOB.

20.| OU3NKO-XUMHYECKHE METOJABI OUYMCTKH CTOYHBIX BOI U 00J1acTh uX IIPUMCHCHUS.

21.| Coopy>keHusl TepBHYHON 00paOOTKN CTOYHBIX BOJ.

22.| CnocoObl pererepanuu ajicop6eHToB. OCHOBHBIE THIIBI aJICOPOEPOB

23.| HUcnons30Banne IIPONCCCOB BbIITApUBAHUA JJIS1 OUUCTKU CTOYHBIX BO/.

24.| TlponexxuBaHue W OTCTauBaHUE. MeEXaHWYECKHE CIIOCOOBI OYHMCTKH CTOYHBIX BOJI.
IIecko0BKH, OCBETIIMTEIHN, OTCTOMHUKH.

25.| YcTaHOBKHM JJ1s1 KOAryJIMpoBaHus U (JIOKYIMPOBAHUS IPUMECEN CTOUHBIX BOJI.

26.| AdpoOHbIe METO/Ibl OMOXUMHUYECKOM OUMCTKHU. Adpariusl.

27.| O06e33apakMBaHUE CTOYHBIX BOJI.

28.| Xumuueckue METOJABI OYHMCTKHU BOAbI.

29.| OOpaTHBIii ocMOC. YIbTpadHiIbTparus.

30. | ITpuHIMIIBI HOPMUPOBAHMS 3arPS3HSIONINX BEIIECTB.

31.| Mokpble crocoOBl OYMCTKU Ta30B: IMOJIBIC M HAcaJ04HbIe CKpyOOepbl. LleHTpoOexHbIe
ckpy006epbl. KoHCTpyKIIMM, TPUHIIUTT ACHCTBHUSL.

32.| Ounctka ra3oB ¢uibTpoBaHHEeM. DUIBTPHI C 3EPHUCTBIM CJIOEM, IMOIYKECTKUMH H
MOPUCTBIMU MTEPETOPOIKAMH.




Ne
Bomnpocsl k 3xk3amMeHny
n/n
33.| OnekrpoduibTpsl. KOHCTpyKIIMK annapaToB, IPUHLIKN IEHCTBHSL.
34.| AncopOumoHHBIE CIOCOOBI OYMCTKH Ta30BBIX BEIOPOCOB. Pacuér agcopOepos.
35.| XuMHYECKHE METObl OYMCTKH I'a30B.
36.| LleaTpoOexxknass cuma, ¢akrop pasnencaus. [lukmonsl. [lpuHtun — geictBus,
KOHCTPYKTUBHBIE OCOOEHHOCTH.
37.| Hentpudyruposanue. KoHCTpyKIIuM, MPUHIUT ICHCTBHUS.
38.| Mokpast ouncTka ra3oB. KoHCTpyKInu anmaparoB, IPUHIUN JEHCTBHUS.
39.| Ouucrka ra3os B 1oJie ieHTpadekHbIX cui. [IpuBeauTe npuMepsl annapaTos.
40.| Ilennsie anmapatsl. KOHCTpYKIIMK anmapaToB, IPUHLIUT JICHCTBHS.
41.| PykaBHble puiabTpbl. KOHCTpYKIMK annapaToB, IPUHLMIT AEHCTBUSL.
42.| OuucTKa MPOMBIIUICHHBIX BBIOPOCOB OT TOKCHYHBIX mpumeceil. [IpuBemure npumeps
anmnaparos.
43.| KaTanuTrueckasi O4MCTKa ra3000pa3HbIX 0TX010B. [IprBeuTe mpuMepsl anmnaparos.
44.| Tepmuueckoe 00€3BpeKMBAHIE I'a30BbIX BEIOPOCOB.
45.| Ckpy60epsl. KoncTpykium anmnapaTtoB, IPUHIIUI AEHCTBUS.
46.| OuIbTPOBAHUE MBUIETA30BBIX CHCTEM.
47.| OuucTka ra3oB OT TBEPJbIX YACTHII.
48.| aeprmonHble nbuieyaoBuTend. KOHCTpYKIMK annapaToB, IPUHIINAIT AEHCTBHSL.
49.| PoranronHsle npuieyaoBuTeny. KoHCTpyKIMM annapaToB, IPUHIMI AEHCTBHSL.
50.| YcraHoBKH TepM00OE3BpEKMBAHNUS Ta30BBIX BHIOPOCOB.
51.| MHepunoHHbIN nblIeyn0BUTENb. KOHCTpYKIIMM annapaToB, NPUHIUN IEHCTBUSL.
52.| Hdecopbuusi. CriocoObl BbIJIEJIEHUS MOTJIONIEHHOTO BEIECTBA U3 MOTJIOTUTEIIS.
53.| Kakwe anmapartbl HCIIONIB3YIOTCS ISl YIIABIMBAHUS a9PO30JICH?
54.| TexHonorust abCOpOIMOHHOM OYMCTKH MTPOMBIIUICHHBIX BEIOPOCOB.
55.| HazHaueHue, NpuHIUN AECUCTBUS M OCHOBHBIE XapaKTEPUCTUKU DJIEKTPO (PUIBTPOB.
Kakue pakTopsl OIpeeisiioT CTeleHb OYUCTKU Ta30B B 31EKTpopuiIbTpax?
56.| JlaiiTe kacCH(PUKAIIMIO U CPABHUTEIHHYIO XapaKTEPUCTHKY CKpyOOepoB
57.| ITeimeocagutenbuble kKamepbl. KOHCTpyKIMK annapatoB, NPUHIUI AEHCTBHUS.
58.| buodunsrpel. KoHCcTpyKIIMM annapaToB, IPUHIMIT ASHCTBUS.
7.3.2. Kputepuu u HOPpMbI OLEHKH
dopma
Cemectp NMPOBCICHMN Kpurtepuu u HopMbI OLleHKH
NPOMEKYTOYHOM
arrecTaluu
7 DK3aMeH OTBeTr Ha /Ba TEOPETHUYECKUX

BOMpPOCA, CTYICHT B MOJHOM
o0ObeMe BIAJICET MaTepHalioM H

«OTIUYIHO» OTBC€YACT Ha OJIMH
I[OHOJIHI/ITCHLHHﬁ BOIIPOC C
IIOHUMAaHHUEM, IIPpUBOAUT
IIPUMCPHI.

OTBeT Ha JBa TeOpeTI/I‘—IeCKI/IX
BONPOCAa, CTYACHT B IOJHOM
o0beMe BIaZeeT MaTepualoM,
OTBET Ha TEOPETUUECKHI
MaTepHuag OJHOTO W3 BOIIPOCOB
JK3aMEHAIIMOHHOT'0 ouiera

«XOpOILIOY»




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

HENOJHBIA, HE OTBE4YaeT Ha
JOTIOJTHATEIbHBII BOIIPOC,
IPUBOJUT NPUMEDPHI.

«YIOBJIETBOPUTEIILHO»

OtBer Ha TEOPETUYECKUI
MaTepuay IO OJHOMY M3 JBYX
TEOPETUICCKHUX BOIIPOCOB
ITOJIHBIM, OTBETHI Ha
JIOTIOJTHUTEIBHBIE ~ BOIMPOCHI  T10
TEOPETUUECKOMY
JK3aMCHAIIMOHHOMY  MaTepUaTy
oniera NOJDKHBI OBITH OJIM3KAMHU
K TEOPUHU.

«HEYHOOBJICTBOPUTCIIBHO»

He orBewaer HM Ha OOAHMH U3
TCOPCTUUCCKHUX BOIIPOCOB, HEC
MOXKECT OTBCTUTH HHM Ha OJIHH
I[OHOJIHI/ITCHLHBIﬁ BOIIPOC.




8. YueOoHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHre TUCITHIIITMHBI

8.1. O6s13aTesibHAsI JIUTEPATypa

Tun (yueOHMK, yueOHOe

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeToMYecKoe nmocooue,
IpaKTHRYM, 1p.) HaumeHoBaHue
p y 2 p‘ BBC
1 Beromkun A.T. TexHU4Yeckue cpeacTBa HHKEHEPHON yaeOHoe mocooue 2018 OBC «Jlanb»
9KOJIOTUU
2 Beromkun A.l'. OCHOBBI HH)KEHEPHOM YKOJIOTHH. yuebHoe mocobue 2018 OBC «Jlanb»
3 Jlykanun A.B. WNuxeHepHas  DKOJIOTHSA:  IIPOLECCHl U yuebHoe rocobue 2018 9bC
ammapatrbl  OYUCTKH CTOYHBIX BOJI W «New.znanium.c
nepepaboTKH 0CAIKOB. omy
4 I'yaxos A.T. MexaHn4uecKast OUMCTKA CTOYHBIX BOJI yuebHoe mocobue 2019 SBbC
«New.znanium.c
omy
5 Jlykanun A.B. [Tponeccer " ammaparsl yueOHoe rmocodue 2020 3BC
OMOTEXHOJIOIMYECKOH OYMCTKH  CTOYHBIX «New.znanium.c
BOJI omy
6 Jlykanun A.B. WnxenepHas 9KOJIOTHSI: MIPOLIECCHI yuebHoe nocobue 2019 3BC
W anmapatbl  OYHCTKH  Ta30BO3IYIIHBIX «New.znanium.c
BbIOPOCOB om»
7 | lleneuna JI. @. [Tporeccer u anmapatsl y4eOHUK 2020 OBC «Jlaub»
8.2. lonoiHMTEILHAS JIMTEPATYpPaA
KosnuecTBo B
Tun (yueOHUK, ydeOHOe .
HAY4YHOM
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEH 3ar/iaBue (3aroJjioBoK) I'oa u3nanus oudamnorexe /
n/n MeToAnYecKoe mocooue,
IPAKTHKYM, 1p.) HanMeHoBaHHe
PATTHIYM, Ap- 9BC
1 | Kpuomensn /I.A. OCHOBBI  KOJIOTMYECKOHW  0e30macHOCTH yuebHoe nocobue 2017 OBbC «Jlanp»




Tun (yueOHHMK, yueOHOe

KoaunuecTBo B
HAY4YHOH

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoM4YecKoe nmocodue,
IpaKTHRYM, 1p.) HaumeHoBaHue
p y 9 p' 3BC
IIPOU3BOJICTB: YueOHOE mocodue
2 Kirommenkosa M.U. M. WM. 3ammra OKpyKawIIeH Ccpeabl OT ydaeOHoe rocodue 2019 9BbC
MPOMBIIIICHHBIX T'a30BBIX BBHIOPOCOB: yueo. «New.znanium.c
rocobue omy




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

—HMHuTtepuer-nopran «Jlekropuym»;

—Enuna komnekus nudpoBbIX 00pa3oBaTeIbHbIX PECYPCOB;

— MepepanbHbiil TOpTan «OTKpeITOE 00pa30BaHUEN.

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), 6eccpounbIit
2 Windows Joroop Ne 690 ot 19.05.2015r., cpok
JIefCcTBUS, 0€CCPOUHBIN
3 Office Standart Joroop Ne 690 ot 19.05.2015r., cpok
nerctBusi, 6eccpounsiif; JoroBop Ne 727
OT 20.07.2016r., CpOK JIENCTBHS,
OeccpouHbIN

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOIl 1JI5 OCYyIIeCTBJIEHHS
00pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeToB, 1a00paTopuii, MACTEPCKUX U

Ne JAp. 00bEKTOB /JIsl IPOBEIeHUs

/Il | MPaKTHYeCKHUX U JJA00paTOPHBIX 3aHATHIA,
NMOMENIeHUH IJIfl CAMOCTOATEILHON

padoThl 00yuaomuxcsi (HOMep ayAuTOPHH)

[lepeyeHb 0OCHOBHOTO 000PY/10BAHUSA

JlabopaTopus "IIpoueccoB u AXII". JlabopaTtopHble yCTAaHOBKU IO H3YYEHHUIO

VYuebHas  ayauTopus NS TPOBEACHUS | Iporecca peKThudukanuud , Tporecca

3aHATUN CEMUHAPCKOI0O THUIIA. Teronepenaun  (tpydéa B TpyOe),

VYyeOnast  ayauTopusi  Ais  KypcoOBOToO | JlabopaTopHasi yCTaHOBKA JJIsi U3MEpPEHUs

MPOEKTUPOBAHMS  (BBITIOJIHEHHUS] KYPCOBBIX | JIaBIEHUS ,CTalIMOHAPHOE Meaua
1 pabor). o0opysOBaHHE, MHTEPAKTUBHAs  JIOCKa.

YyeOnass ayautopuss g npoBeneHus | CTob YYEHHUECKHE , CTYJIbA

TPYTIOBBIX u WHJIUBUIYAIbHBIX | YUCHUUECKHE.

KOHCYJIbTALIUI

VYyebnas  aymutopus Ui TPOBEICHUS

3aHATUN TEKYUIEro  KOHTPOJs U

POMEXYTOUHOH arTectarmu. (A-118)

5 [Tomenienne i caMOCTOSATENLHOU padoThl | CTOIBI, CTYIIbS, KOMITBIOTEPHI
obyuaromuxcs (I'-401)

Jlabopatopuss  "llpomtieccbt u  ammapatsl | CTOmBI YYCHHUECKHUE , CTOJIBbI
3aLUThI OKPYXKAaroIleH cpenbl'. KOMIIBIOTEPHBIE, CTYJIbSI. J0cKa
VYyeOnast ayautopust Jis  TPOBEACHMS | MEpeABUKHASL, MPOEKTOP, HOYTOYK, SKpaH
3aHATUN CEMUHAPCKOI0O THIA. IIEPEHOCHOMH, yCTaHOBKa

3 YyeOHast  ayauTopusi  AisS  KypCOBOTO | TEXHOJIOTHUYECKOTO KOMILJIEKCa,
MPOEKTUPOBAHUS  (BBIOJIHEHUS KYPCOBBIX | TIO3BOJISIIOIAS CHU3UTH PACIPOCTPAHEHUE
pabor). a’poJIMCIIEpCHOMN CUCTEMbI B
VYuebHas  ayauTopust AN TPOBEAEHUS | IPOCTPAHCTBE, I[IK-7 ,  creHn
TPYIIOBBIX 51 MHAUBUAYAIbHBIX | HHPOPMAIIMOHHBIH 11/a467.

KOHCYJIbTALIUI




n/n

HaumeHoBaHne 000py10BAHHBIX YUeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

YueOHass  aymauTopus ISl TPOBEACHUS
3aHATHN TEKYIIeT0  KOHTPOIs |
IPOMEKyTOUHOM aTrectanu. (A-409)
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