Muaucreperso odpasosanns n Hayku Poccuiickoii ®enepannu
DejepalibHOE rOCYIAPCTBEHHOE OI0/DKEeTHOE 00pa30BaTEIbHOE YUPEK/IEHUE

BBICUICTO leO(l)eCCI/IOHE:UIbHOI‘O 06pa303aHH;1

«BiaaauMHupceKuii rocy 1apcTBeHHbIN YHABEPCUTET

umenn Astekcanapa I'puropsesuya u Hukonast I'puropseBuva CrosieroBpix»

Bal'y)

NCTOIMYECKOH paboTe

_AA. Tlanduiio
2015,

PABOYAS [IPOT'PAMMA JIMCHUITVIMHbBI
«BOJOCHABXEHUE NPOMBIIJIEHHBIX IPEALPUS TUI»

Hanpagienune o aroroBku — 08.03.01 «Crpourtesnbetaoy
[poguib noaroroskn — «BogocHadkenne U BOJLOOTBEICHUEN
Yposeup Bbicmiero odpasoBanust — 6akajiaBpuar (aKajeMUYeCKUi )

Popma o0yueHusi — OuHas

Tpyioem- Jlex- | llpaxrtuuy. | JlaGopar. CPC dopma HPOMEKYTOUHOI'O
Cemectp KOCTb 1 H, 3aQHSITHS, paboThl, wac ’ KOHTPOJISI
3a4. €., 4yac. | yac. qac. yac. ' (pK3./3a49eT)
4 3au. 1., ; .
6 18 18 18 90 3auer ¢ OIEHKON
144 qaca
4 3au. ¢J1. ]
7 Fra 36 36 36 Dx3ameHn (36 yacos), Kl
144 yaca
8 3au. ¢j1., . 3ayer ¢ OUCHKOH,
Wrtoro X , 54 54 18 126 e
288 wacos sk3ameH (36 wacon), K11

Buaajumunp, 2015




1. EJIM OCBOEHMUA JUCIIUAITJINHbBI
«BOJJOCHABXEHUE NPOMBIIIJIEHHBIX ITPEAITPUATHI»

Henvro oceoenun oucyunaunsvt «BonocHadxeHUE TPOMBIITUICHHBIX TIPEANPUITHIT» POopMuU-
poBaHue y o0yuaronierocsi mpoeCCUOHAIbHBIX 3HAHUI M HaBBIKOB JJIsI PEIICHUS IPAKTHUECKUX 3a-
Jla4 TI0 CO3JJaHUIO U JKCIUTyaTallid COBPEMEHHBIX CUCTEM BOJIONOATOTOBKHU MPOMBIILIEHHBIX TPe/i-
NPUITHI U 00BEKTOB TEINIO3HEPT€TUKHU, TIOATOTOBUTH BHIITYCKHUKOB K IPOEKTHOM 1 IPON3BOACTBEH-
HOM JIeATEIBHOCTH B 00JIACTH BOJIOCHA0KEHHS U BOJOOTBEACHHUS.

3aoauamu uzyueHus OUCYUNIUHBL SIBIISIOTCS !

e JaTh MPEJICTAaBICHHUE O BOJOXO3IUCTBEHHOM KOMILUIEKCE MPOMBIIUIEHHBIX NMPEANPUATHH, 00 Hc-
MOJIb3YEMBIX B 3TOW O0JIACTH METOJaX, TEXHOJOTHIX U 000PYAOBaHUU MPOMBIIIJICHHONW BOJO-
OYUCTKH,

® HAy4YUTh pPEIIaTh TUIOBBIC 33/1a4M BOJAOMOATOTOBKHU JIJIsl IPOU3BOJACTBEHHBIX HYX]I;

® HAy4YUTh CTYJECHTOB OCHOBHBIM IIPHEMaM pacuera U METOJaM MPOEKTUPOBAHUS COOPYKEHUHN BO-

JIOTIOATOTOBKH, OCHOBAaM CO3aHHsI OOOPOTHBIX U O€CCTOYHBIX CHCTEM BOJAOCHA0KEHUS.

2. MECTO JUCIUIIJIMHBI «BONJOCHABKEHUE INTPOMBIIIJIEHHBIX
MPEANPUSTHUI» B CTPYKTYPE OIIOII BO

JNuctuumna «BogocHabxenne npombinuieHHsix npeanpustuii» (b1.B.0OJ1.13) orHocutcs
K BapUaTUBHON 4YacTH 00s3aTeNbHBIX AUCHUUIUIMH npoduist «BogocHaOxeHHe U BOJOOTBEIECHUE»
U yuTaercs B 6 u 7 cemectpax. JucnumuinHa 6azupyeTcst Ha 3HAaHUAX, YMEHHUSIX U HaBBIKaxX, MPHOO-
PETEHHBIX B X0/1€ U3yUEHUS JUCHUILINH: «Du3uka», «XuMHs», «MexaHuKa )KUIKOCTH U razay, «1H-
XKeHepHbIe ceTn», «BonocHabxenne», «CaHUTapHO-TEXHUYECKOE 000pyI0OBaHHUE 3/1aHUI» — U CIly-
KHUT OCHOBOM AJIs1 U3y4EeHUS AUCLUIUINH NPO(UIbHON HAIIPABICHHOCTH.

W3yuenne muciuImInabl GopMHpYeET y OakanaBpoB oOlee BUIEHHE B 00JaCTH BOJOCHAOXKE-
HUs TpoMbIuieHHbIX npeanpustuii (BCIIT). CnoxxHOCTb PyHKIIMOHATBHO-TEXHOJIOTUYECKUX U TEX-
HUKO-9KOHOMHUYECKHUX 33Jja4 BOJOCHA0KeHHs TpeOyeT TBOPUECKUX PEIICHUH, KOTOPbIE JOKHBI Oa-
3MPOBAThCS HA MTyOOKOM 3HAaHUU JTUCLMIUIMHBL, TEHICHIIMNA TEXHOJIOIMYECKOI0 pa3BUTHUS B 00J1aCTH
BB 1 umxeHepHbIX ceTell. JIMCIUIUIMHA TECHO CBS3aHa C APYTMMHU JTUCIHUILTMHAMU npoduis: «Bo-
TocHa0keHne» «Kcruryaranus ceteit BB», «BomooTBoasiye cucTeMbl TPOMBIIIIICHHBIX TPEATPH-
ATAN», «TeXHOJIOrNA BOAONOATOTOBKHA U OUYMCTKU BOJBI» U JIp.

Tpebosanusi Kk 6XOOHbIM 3HAHUAM, YMEHUAM U KOMNEMEeHYUusam cmyoenmos. J{isi yCBoeHus
Kypca CTYJIEHT JJOJKEH 3HaTh OCHOBHBIE 3aKOHBI THIPABINKY, (PU3UKH, XUMUH, SIKOJIOTUH, THIPOJIO-

ruu. ImeTh XOpOomHre€ 3HAHUS MHIKCHCPHLIM CCTAM U COOPYIKCHHUAM.



3. KOMIIETEHLIMY OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JUCHUATLINHBI «BOJJOCHABKEHHUE MTPOMBIIIJIEHHBIX
MPEANIPUSATHIN»

B npouiecce ocBoeHMs TaHHOW TUCIMILIMHBI CTYACHT (OPMUPYET U AEMOHCTPUPYET CIIEy-

I011E MPOPECCHOHATbHBIE KOMITETEHLIUU!

e CriocoO€H HCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AMCHUIUIMH B Mpodeccuo-
HATBHOW JCSITENbHOCTH, IPUMEHATh METOJIbl MaTeMaTHYEeCKOTO aHaln3a U MaTeMaTUYeCKOTrO
(KOMIIBIOTEPHOT0) MOJICTUPOBAHUS, TEOPETHUECKOIO U SKCIEPUMEHTAIBHOTO HCCIIEeIOBaHUS
(OIIK-1);

e BiaaeeT 3QGEeKTUBHBIMYU MTpaBUIaMHU, METOJAMH U CPEACTBAMHU cOOpa, 0OMeHa, XpaHSHUS U 00-
paboTku nH(MOpPMAIHU, HABBIKAMU PabO0THI C KOMIIBIOTEPOM KaK CPE/ICTBOM yIpaBJICHHs] HHPOP-
marueit (OIIK-4);

® yMEeT UCIOJIb30BaTh HOPMATUBHbBIE IIPABOBBIE TOKYMEHTHI B TPO(EeCCHOHANBHOM AeATeIbHOCTH
(OIIK-8);

e 3HAaeT HOPMAaTHBHYIO 0a3y B 00JACTH MHKEHEPHBIX WM3BbICKAHUN, MPUHIIUIIOB MPOEKTUPOBAHUS
3IaHHI, COOPYKEHHH, MH)KEHEPHBIX CUCTEM M 00OpYAOBaHMS, TNIAHUPOBKH U 3aCTPONKH Hace-
nennbix mect (ITK-1);

e Crioco0eH y4acTBOBAaTh B IPOCKTUPOBAHUH U U3BICKAHUH OOBEKTOB MPO(PECCHOHATBHOM AeATeNb-
Hocru (I[1K-4);

® CIOCOOEH OCYIIECTBIIATH U OPraHU30BbIBATh TEXHUYECKYIO SKCILTYyaTallUIO 3/1aHUui, COOPYKEHU I
O0BEKTOB KHIIIUITHO-KOMMYHAIHLHOTO XO0341CTBA, 00eCIeYnBaTh HA/ICKHOCTh, OE30MAaCHOCTh U
apdexruBHOCTD UX padboTs! (I1K-6);

e BJaJeeT METOJAMHU OTBITHOM MPOBEPKU 00OPYAOBAHUS U CPEICTB TEXHOJIOTHIECKOTO obecreye-
uus (ITIK-17).

B pe3ynbrare u3yueHus: AMCUUIIUHBI CTYACHT JOJIKEH:
3nams: cnenuPuKy, OCHOBHBIE HANpaBICHUS U MEPCHEKTUBBI Pa3BUTHUS CUCTEM TEXHHUYE-

CKOTO BOJIOCHA0KEHUS PEANPUITUN; HOPMATUBHO-TEXHUYECKUE JOKYMEHTBI, KOTOPBIMHU PETIaMEH-

TUpyIOTCs ycnoBus npoekTupoBanus cucteM BCIIII, ourCTHBIX COOPYKEHHMI M MX KOHCTPYKIIMIA;

TpeOOBaHUS K KaueCTBY BOJbI, HCIOIb3YEMOM IS PA3IUYHbBIX HYXK] MPOMBIIIJIEHHOCTH U TEIUIO-

SHEPreTHKHU; BEJIMUMHBI U TapaMeTPhl, XapaKTEPHU3YIOIINE COCTAaB U CBOMCTBA MPUPOIAHBIX BO/I.

Ymemsb: Ha cOBpeMEHHOW TEXHHYECKOH OCHOBE BHIOMPATh M IPOEKTHPOBATH CHUCTEMBI U

CXEMBI BOJJOCHA0KEHHUSI IPOMITPEATIPUSATHI, BOAOIIPOBOIHBIC CETHU HA HUX; UCIIOJIH30BATh METOIUKH

pacuera ¥ MPOEKTUPOBAHUS OTIEIBHBIX TEXHOJIOTHUYECKUX Y3JI0B U KOHCTPYKIIMI COOpYXEHHIl BO-

JOTIOATOTOBKH; MIPUMEHSTh TUIIOBbIE PEUICHHS B 00JIACTH MPOEKTUPOBAHMS M pacyeTa CUCTEM IpO-

MBIIICHHOTO BOJIOCHA0KEHUS C YI€TOM HOBEHUIITUX JOCTHIKEHUIN HAYKU U TEXHUKH.

Bnaoems: npuemamMu pacueta 1 MetoaMu rpoextupoBanus cucreM BCIIIT 1 00beKTOB Ten-

JIOSHEPreTUKY; HaBbIKAMH PELICHMs 3a]a4, CBSI3aHHBIX C PAl[MOHAJIbHBIM BBIOOPOM TEXHOJIOTHYE-

CKHX, KOHCTPYKIIMOHHBIX U MTPOEKTHBIX PEIIECHUI B BOJHOM XO3SIICTBE MPOMBIIIJIEHHOT'O TIPEIIPHsI-

THsA, BKIIFOYasa TCXHUKO-3KOHOMHNYCCKOC 000CHOBaHUE IMMPOCKTHBIX peLLIeHlflfl.



4. CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI
«BOJJOCHABXEHUE NPOMBIIIJIEHHBIX ITPEANTPUATHI»

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 8 3aUeTHBIX euHull, 288 4acos.

Bubr yueOnoii padotsl, Bkiarodas | O6beM | DopMbI TEKY-
S | CaMOCTOATEIbHYIO paboTy CTy- y4eOHOH |IIero KOHTPOJIs
5 |IEeHTOB M TPYIOEMKOCTH (B 4acax)| paboThl, ¢ | yCIIEBAEMOCTH
No Paszien (Tema) § % o 2 g npuUMeHe- | (no Hedenim
n/ S| o = | 2 w|E B A, | HUEM UH- | cemecmpa),
JTUCIUTUTUHBI 5 = = S E|l8A2E v i i
1 ol 5 5= |EE|2§E 5 8 * | TepakTHB- | hopMa mpome
5 5 E £ 2§ &'g O| & |HbIX MeTo-| KyTOUHOI aT-
= = g Lc% Az A ~ | 1o (B wa-| Tecranuu (no
= = cax/%) | cemecmpam)
1 2 3 4 5 6 7 8 | 910 11 12
6 cemecTp
1 |IloTpebneHue BoasI Ipo-
MBIIUICHHBIMU Tipeanpu- | 6 | 1-2 2 2 2 10 1,5/25%
SATHIMH.
2 |bamaHcoBbIe CXEMBI IBHU- 1 pelAiTUHT-KOH-
JKEHUsI BOJIBI M TIPHMeECE 6 3-8 10 10 6 30 4,5/25% TpIZ)HB
B CHCTEMaXx MPOMBIIUICH- ] or |2 PElTHHT-KOH-
HOT'O BOJIOCHAOKEHHUSI. 9-12 4 20 3/25% TPOJIB
3 |Oxnaxaaromue ycTpou-
CTBa CHCTEM 0OOPOTHOTO 13-14 2 10 1,5/25%
BoJlIocHaOXeHus1. Bojo- 6 3
XPaHUIIUINA-0XJIAIUTEIIH.
BpbI3raibHbie YCTPOii- 15 5 0,75/25%
CTBa.
4 |OxJaKIaronue yCTpo-
CTBa CHCTEM 00OPOTHOTO 6
BoJocHaOxeHus. [ pa- 4
nupHu. [Totepu BojbI B 3 peHTHHT-KOH-
oxJaguTensax. BonHslit 6 |16-18, 3 15 2,25/25%
peXHUM cUCTEM 000POT- TpoJb
HOT'O BOJOCHAO0XKEHMUS.
Br16op THIa OXJ1aau-
TEJISL.
Bcero 3a 6 cemectp: 144 uaca 18 | 18 | 18 90 13,5/25% ii;” ¢ oftert-
7 cemecTp
5 |Metonpl yMmsArdeHust 71 1-2 4 4 6 2/25%
BO/IbI
6 |Meronsr obeccomuBaHUs 7| 35 6 6 6 3/25%
BO/IbI
7 |MeTobl OITpeCHEHUS | peifTHHI-KOH-
BO/BI. MeTozbt 00e3xke- | 7 | 6-8 6 6 8 3/25%
JIC3UBAHMUS BOJIBL. TpoTb
8 |MeToab! mera3anuu
BobI. MeTonnl ctabwmm-| 7 | 9-11| 6 6 6 3/25%
3aI[1H BOJIBI.




1 2 3 4 5 6 7 8 | 910 11 12
9 |O6paboTKa BOBI JIEK-
TPUYCCKUMHU M MarHUT- 2 peHTHHT-KOH-
HbiME T10J1siME. OGpa- 7 112-13| 4 4 2/25%
00TKa BOJIBI YIBTPA3BY- 6 TpoJIb
KOM.
10 |Metoast o6eckpeMHUBA-
HUS BoAbl. boprba ¢ 6mo- 14 3 1/25%
JIOTUYECKUM 00pacTa- 7 4
HHEM TPyO U TerI000- 15 3 1/25%
MEHHBIX anmnapaToB. 4
11 (TIpuMepsl OpraHu3anuu 16 1/25%
CHCTEM BOAOCHAOKEHUS 7 6 RN —
MIPOMBIIJICHHBIX TIPE- 17-18 4 2/25% p
NPUATHI TpOJIb
Bcero 3a 7 cemectp: 144 yaca 36 36 — 36 |KII| 18/25% |Jx3amen
Hroro 54 | 54 | 18 126|KT1| 31,5/2505 [321¢T ¢ onten-

KOii, 7K3aMeH

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA TP OCBOEHUU JUCHUITJIMHBI
«BOJJOCHABXXEHUE NPOMBIIIJIEHHBIX ITPEAITPUATHI»

5.1. OcHOBHBIE BHABI 00pa30BaTeIbHBIX TEXHOJIOTHIi, HCIIOJb3YeMbIX IIPH U3YYeHUH
AMCHUIIMHBI «BomocHa0keHHe MPOMBINIJIEHHBIX NPeINPUusTHII»

Jlig u3y4eHus TUCIUIUIMHBI UCTIONB3YIOTCS CeAYIONUe 00pa3oBaTeIbHble TEXHOIOTHH:
npoeeoenue N1eKYUOHHbIX 3aHAMUL, Ha KOTOPBIX M3JIaraeTcsl TEOPETUYECKHI MaTepHal ¢ UCIIOJb-
30BaHHEM KOMITBIOTEPHBIX U TEXHUUYECKHX CPEACTB (UTEHUE JIEKIUI C MCIONb30BAaHUEM IIPOEK-
TOpa, MoKa3 KUHO(MUIBMOB U Jp.), HATPABJICHHBIX HA IPHOOPETEHUE CTYIACHTOM TEOPETHUECKUX
3HAHUI;

JabopamopHble 3auamus — MPeAyCMaTPUBAIOT PUOOPETEHHE CTYIEHTAMH HaBBIKOB H3MEPEHUS
(U3MYECKUX BEIMYUH U MTPOCTEHIIINX IKCIEPUMEHTATBHBIX UCCIICIOBAHUM;

npakmuyecKkue 3auamusi — MpeJHa3HaYeHbl U1 MPAKTUYECKOTO 3aKpEeIJICHUs] TEOPETUYECKOTO
Kypca U OCBOEHUS CTYJ€HTaMH OCHOBHBIX METOJIMK pacuera B Kypce JUCIHUIUINHBI;

npobnemnoe ooyuenue — sl CTAMYJIHUPOBAHUS CTYACHTOB K CAMOCTOATEILHOMY MPUOOPETEHHIO
3HAHUU B KOHIIE JICKIIUU CTYICHTAM 3a/1al0TCs BOIIPOCHI 10 TEME JIEKINH, a Ha CIIEeIyIOIIeH JIeK-
IIUH IPOU3BONUTCS YCTHBIM OMPOC U 00CYXICHHE OTBETOB;

camocmosamenvHas paboma CTyJEHTOB MpeAHa3HAUYEHa /ISl BHEAYJUTOPHOU pabOThI CTY/I€HTOB
0 3aKPEIJICHUIO0 TEOPETUYECKOT0 MaTepralla U Mo U3yYSHUIO JOTOJTHUTENBHBIX Pa3/IeoB JHC-
IUIUTMHBI U BKJIFOYAET: MOArOTOBKA K JICKIUM, JIJAOOPaTOPHBIM paboTaM, oopMIiIeHHE KOHCTIECK-
TOB JICKITUH, HAITMCAHWE OTUYETOB I10 JJAOOPAaTOPHBIM paboTaMm, HanmMcaHue pedeparos, paboTa B
AJICKTPOHHOU 00pa30BaTeIbHON CpeEJIe;

paboma 8 komande (paboTa B MaJOW TPYIIIE) UCMOJIB3YETCS TP BBHITOTHEHUHN JT1a00pPaTOPHBIX
WM IPAKTHYECKUX paboT; MPU 3TOM IpPeayCMaTpPUBACTCS] MPUOOPETEHUE CTYIEHTaMH HAaBbIKOB

u3MepeHus: GU3NIECKUX BETHUUH U MPOCTEUIINX SKCIIEPUMEHTALHBIX UCCIICAOBAHMIM.




VY nenbHBIA BeC 3aHATHN, MPOBOJAUMBIX B MHTEPAKTUBHBIX (hOpMax, OMpeaesseTcs TriIaBHON
LEJbI0 MPOTPaMMbl, 0COOEHHOCTHIO KOHTHHI€HTa 00YYaroIIMXCs U COJEPKaHUEM KOHKPETHBIX JHC-

IIUIUTAH, U B 1I€JIOM B Y4eOHOM IPOIIECCe OHU COCTABIAIOT 25% ayTUTOPHBIX 3aHATHHA.

5.2. llpakTHyecKue 3aHATHSA

Ne Ne Komn-Bo
HanmenoBanue paboThl
n/m | pasmena 4acoB
6 cemecTp
CxeMmbl BOJOCHA0XEHHS TPOMBIIIJICHHBIX TPEANPUATHHA. 2
Pa3zpaboTka mpUHIUNHAIBHBIX CXEM BOJIOCHAOXKEHHS MPOMBIILICH- 6
HOTO MPEANPUATHSL.
3 2 Pa3paboTka OalaHCOBBIX CXEM PACIpeIeICHHS BOJIBI IO IIeXaM Ipo- 4
MBIIICHHOTO TPEATPHUATHS
3 TenioBble pacueThl OXJIAXKIAIOLIUX CUCTEM. 2
5 3-4 TexXHUKO-?KOHOMHUYECKHUI BHIOOP OXJIaXIAIOLINX CUCTEM
7 cemecTp
Br160op criocoba 1 cXeMbl yMATYEHUS BOJIbI 4
6 TexHOJIOrnYeCKUil pacyeT YCTaHOBKU HATPUI-KaTHOHUTHOI'O yMsArde- 5
HUS BOJIBI.
7 Br160op crioco0a u cxembl 00€CCOMMBAHMS BOJIBI 6
8 TexHonornyeckuit pacyeT yCTaHOBKH 00ECCOTMBAHUS BOJIBI. 6
10 9 Br16op crocoba 1 cxeMbl Jiera3arii BOIbI 6
11 10-11 | TexHOJOTHYECKHI pacyeT YCTAaHOBOK JETa3alliy BOJbI. 4
12 11 TexHOIOrHYEeCKUil pacyeT yCTaHOBOK 00E€CKPEMHUBAHUS BOIBI. 4
5.3. JIaGopaTopHbIii NPAKTUKYM
Ne Ne Kon-Bo
HanmenoBanme paboThl
n/m | paszuena 4acoB
6 cemecTp
1 1 O3HakoMJICHUE W W3y4eHHE OOOPOTHON CHCTEMBI BOJOIOATOTOBKU i
oL
2 O3HakoMIIEHHE U U3yYEeHHE CIIOCO00B 00paOOTKM BOJIBI JUIsl KOTJIOB. 6
2 O3HakoOMJICHHE M M3yYEHUE YCTAaHOBKH OXJIaXIeHHsI BOJIbL. [ paaupHu.
3-4 O3HaKOMJICHHE U U3yYECHHUE YCTAHOBKU YMSATYEHUS BOIBI. 6

5.4. TemaTHKa KypcOBOro NpOeKTHPOBAHUSA

Lesb KypcOBOTO MPOEKTa — MPUBUTH CTYACHTAaM IPAKTUUYECKNE HaBBIKH BEIOOpA U 000CHOBA-
HUS CUCTEM TEXHUYECKOI0 BOJIOCHAOKEHMSI U Pa3pabOoTKe TEXHOJIOIMUYECKON CXEMBI OJTHOTO U3 CIIe-
LUAJIbHBIX, HAN0O0JIEE YaCTO MPUMEHSEMBIX B IPOMBIIIEHHOCTH METOJI0B BOJOMOIIOTOBKH — YMST-
YEeHHUs BOJBI JJIS TIOAMUTKUA CUCTEM 0OOPOTHOTO M 3aMKHYTOT'O BOJIOCHA0KEHUS, a TAKXKE IS HYXK]T

TEIUIOBOTO XO3SIUCTBA.



B xypcoBom npoekTe TpedyeTcs (1o 3aJaHHOMY BapHaHTY):

- pa3paboTaTh CXeMy TEXHUYECKOT0 BOJJOCHA0KEHHS TPOMBIIIIIEHHOTO MIPEANPUSATHUS 110 JaHHBIM Ba-

puaHTa,

- OTIPEICIUTH PACUETHBIE PACXO0/IbI BOJIBI B IIEJIOM IO MIPOMIPEANPUATHIO U COCTaBUTH OanaHC BOO-

noTpebsieHUs: M BOJOOTBEACHHUS 110 €T0 IeXaM;

- BBIMIOJIHUTH PacueThl U pa3paboTaTh TEXHOJIOTHUECKYIO CXeMY YCTAaHOBKH YMATYEHUS PUPOTHBIX

BOJI KATHOHUTOBBIM METOIOM JIJIsl HY’K]] 3aBOJICKON KOTETbHON B COOTBETCTBHH C 331aHUEM.

IIpu 3TOM HaO ONPENEIINUTD:

® KOJIMYECTBO U OCHOBHBIE XaPaKTEPUCTUKH (PMIBTPYIOIIMX aNIapaToB 3aBOJACKOI0 U3TOTOBJICHUS
st 3arpy3ku cynbdoyrist (TOCT 5696-84);

® BMECTHMOCTb pe3epByapa AJisl B3PHIXJICHUS CyIb(OyTIIs;

e noTpebdHOCTh B moBapeHHoU comu (TY-6-13-14-87) mis pereneparuu cyabQoyriis;

® KOJIMYECTBO U BMECTUMOCTH OAKOB JJIsi MOKPOT'O XpaHEHUS TIOBAPEHHOW COJIH;

® KOJHMYECTBO U OCHOBHBIE XapaKTEPUCTUKHU cosiepacTBopuTeeit ((GUibTpoB) 3aBOJCKOT0O U3TOTOB-
TICHUS;

® KOJUYECTBO M BMECTUMOCTH 0AaKOB I pa30aBiIeHUs KPEMKOro pacTBOpa MOBapEeHHOM couu;

® pacxo BOJbl HA COOCTBEHHbBIEC HYX /bl CTAHIIMM YMSTUEHUS BOJIBI.

B pacueTHO-TIOSICHUTENBHYIO 3aMUCKY HEOOX0IUMMO BKJIIOUHUTh: OIJIaBJIEHUE, UCXOIHbIE JIaH-

HBIE, OIPEJIeTICHHE BOJIONOTPEOIeH s, TpeOyeMbIX CBOOOIHBIX HAIlOPOB, pacyeThl OCHOBHBIX Mapa-

METpOB (MPOIYCKHON CIIOCOOHOCTH M pa3MepOB) OCHOBHBIX M BCIOMOTATENIbHBIX COOPY)KEHUH CTaH-

MY KaTHOHUTOBOTO yMSITYEHHs] MUTHEBOW BOJIBI U OOOCHOBaHHE BBIOPAHHBIX TEXHOJOTHYECKHX

CXEM U OTJIEIbHBIX COOPYKEHUH.

B rpaguueckyro yacTb mpoeKTa ciaelyeT BKIOUYUTS!

® PUHIUMNHAIBHYIO CXEMY CUCTEMbl TEXHUYECKOTO BOJOCHA0KEHUS IPOMBILIUIEHHOTO MPEANpUsi-
Tus (6e3 macimrada);

e (QalaHCOBYIO CXEMY paclpezesieHusl pacxo/a BoJbl Ha MpoMnpeAnpuatuu. Ha cxeme BenTUYMHbBI
pPacxoa0B BOJbI MOKA3bIBAIOT B BUJE AMIOP B MPOM3BOJILHOM MaciTabe U YKa3bIBalOT UX 3HAUe-
Hus. [lyTeM OTMBIBKH WM IITPUXOBKU OTIMYAIOT PACXOJIBI BOJBI PA3IMUYHOTO KA4eCTBa;

® TEXHOJOTHYECKYIO0 cxeMy (0e3 macmraba) u 1miaH (B MacmTade) YyCTaHOBKH KAaTHOHHUTOBOTO
YMSITYEHHUS BOJIBI C peareHTHBIM X0351icTBOM. OCHOBHBIE ¥ BCIIOMOTATENIbHBIE COOPYKEHHUS U all-
napaThl MOKa3bIBAIOT B BUE rpaudeckux GUryp, CXoxei ¢ peasbHbIMU 00bEKTaMH 110 KOH(H-
rypanuu. TpyOGomnpoBoasl n300paxaroT B 0aHY JuHUIO. Ha TpyOompoBoaax ¢ MOMOIIbIO CTaH-

JApTHBIX CUMBOJIOB MIOKA3bIBAIOT BCIO HEOOXOIUMYIO apMaTypy U 000pyI0BaHUE.



6. OHEHOYHBIE CPEJICTBA JIUVIAA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMHA IO U'TOTAM OCBOEHUA JUCIHUATLTAHBI
U YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM PABOTHI
CTYAEHTOB

6.1. Bonpochl K peiiTHHI-KOHTPOJIIO 3HAHUI CTY/IEHTOB

OneHnBaOUMMHI CPEJCTBAMH JIJIsl TEKYILIEr0 KOHTPOJS yCIIEBAEMOCTH SIBJISIIOTCS PEUTHHT-

KOHTPOJIH.

Petimune-xonmponw Ne 1 — 6 cemecmp

Knaccugukanus kaTeropuii Boabl B IpOM3BOACTBEHHOTO BOJ00OECTICUCHHSL.
[Toxa3zarenu orieHKH 3()(HEKTUBHOCTHU MCIIOIB30BAHHSI BOIBI.

Cucrembl BOTOCHA0KEHNS TIPOMBIIIICHHBIX MTpeanpuaTuii. KpaTkas xapakrepucTuka.
OCc00EHHOCTH CHCTEM MPOU3BOJICTBEHHOTO BOJIOCHAOKECHHS.

Cucrtema npsSMOTOYHOTO BOJOUCIIONH30BAHUSI.

bananc BoJbI Ipy IPSIMOTOYHOM BOJOHUCIIONB30BAHUH.

bananc npumecu npu mpSsMOTOYHOM BOIOMCIOIB30BAaHHN.

Cucrema 000pOTHOTO BOJIOMCIIOIB30BAHUS.

© ©o N o s wDhR

bananc BoasI Tpyt 00OPOTHOM BOJIOMCIIONB30BAHUH.

[EEN
o

. bananc npumecu npu 060pOTHOM BOJIOUCIIONB30BAHUN

[EEN
[EEN

. [TpyarHBI HEOOXOAMMOCTH OTBEICHUS BOJIBI M3 00OPOTHOTO IUKIIA.

[EEN
N

. Cucrema IIOCJICA0OBATCIBHOT'O BOJOUCIIOTIB30BaHUS.

[EEN
w

. bananc BOJBI IIpH MOCJICAOBATCIIBHOM BOJAOUCIIOJIB30BAHUU.

[EEN
SN

. bananc MNpUMECH IIPU MOCICAOBATCIBHOM BOAOUCITIOJIB30BAHUU.

[EEN
S

. CpaBHEHHE CHCTEM MPSIMOTOYHOTO M OOOPOTHOTO BOJOCHAOKEHUSI.

[EEN
(o))

. CpaBHeHI/Ie CHUCTEM NIPAMOTOYHOTI'O M ITOCIEA0OBATCIIBHOTO BOI[OCHa6}KeHI/I$I.

Petimune-konmpons Ne 2 — 6 cemecmp

Tune! oxIaguTesIeH.

Hpoueccm OXJIAXKACHUA BOABI B OXJIAAUTCIIAX.

CpaBHUTENIBHBIE XapAKTEPUCTUKN NCIIAPUTEIBHBIX U PAJIMaTOPHBIX OXJIaIUTENIEH.
TennooOMeH B UCTIAPUTENBHBIX OXJIATUTEIISIX.

[ToTepu BOJIbI B MCTTAPUTEIBHBIX OXJIAJUTEIISX.

TGHHOO6M€H B BOI[OXpaHI/IJII/IH_IaX- OXJIAAUTCIIAX.

TerooOMeH B pailuaTOPHBIX OXJIAIUTEISX.

[upkynsius BOAbI B BOJIOXPAHMIAIIAX-OXJIATUTEIIAX.
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TennoBoi pacyeT BOJOXPAHUIUII-OXJIATUTEIICH.

[EEN
o

. OCHOBHBIE COOPY>KEHHUS BOAOXPAHUIHUIL-0XIaAUTENEH.

Petimune-konmpons Ne 3 — 6 cemecmp

bpe1sranbsHbie yCTpOKCTBA, UX PACIIONIOKEHUE U UCIIOJIb30BaAHUE.

Bonopacnpenenurenbable 1 OpOCUTENBHBIE YCTPONUCTBA IPAJUPEH.
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TermnoBol 1 a3pOIMHAMUYECKHI pacyeT rpagupeH.
OTKpBITBIE TPaAUPHHU.

bamenHble rpagupHu.

Bentunsitopublie rpaiupHu.

CpaBHUTENBHBIE XapPAKTEPUCTUKHU I'PAIUPEH.
Pannaropnsie oxitaguTeny.

HOTepI/I BOABI B OXJIaAUTCIIAX.

. Boaublit pexxuM cructeM 000pOTHOTO BOJIOCHAOKEHHS.

. Be1bop Tumna oxmaguTens.

Petimune-xonmponv Ne 1 — 7 cemecmp

BomonoaroroBka k TEXHOJIOTHYECKUM ITPOIIECCAM MPOMBIIIIIEHHBIX MPEATPUSITHIA.
Ywmsrdyenue Boabl. MeToabl yMITr4eHHs BOJIbI.

PearentHoe ymsrdenue BoAbl. MeTOABI M YCTAHOBKH JIJISl PEareHTHOT'O YMSTYCHHSI BOIBL.
KartuonutHoe ymMsardeHue BOIbI.

OcHOBHBIE XapaKTEPUCTUKU HOHUTOB.

Y cTaHOBKM KaTOHUTHOTO YMSTUEHUSI.

YMsrdeHue BOJbI JHATU30M.

OOGecconuBanue Bojbl. HazHaueHue, MeTo b1 00€CCOIMBAHUS.

O0eccoBaHye BOABI NUCTHILIALMEHA. Y CTAHOBKH.

. O0ecconmBanue BOIbI HOHHBEIM OOMEHOM. Y CTAaHOBKH.

Petimune-konmpons Ne 2 — 7 cemecmp

OnpecHenue BoJibl. MeTObI.
OrnpecHeHne BOAbI TUCTUIUISIUEH.
OnpecHeHne BOIbI HOHHBIM OOMEHOM.
OnpecHeHus BOJIbI AIEKTPOIUATIUZ0M.
MeMOpaHHBIE METO/IBI OITPECHEHUS BOJIBI.
VY nanenue U3 BOJBI Jkelie3a. MeToIbl.
Jlerazaniys BOJIHL.

Crabunn3anus BOIEL.

PexapOonuzarus 000pOoTHOH BOIBI.

. CoBmecTHast 06paboTKa BOJBI MOAKUCICHHEM U (pochaTupOBaHUEM.

. O6paboTKa BoABI 000POTHOTO BOAOCHA0KEHHUS BHICOKOYACTOTHBIM AJIEKTPHUYECKUM TTOJIEM U YIIb-

TpPa3ByKOM.

. MarauTHas 06paboTKa BOJIBI.

Petimune-konmpons Ne 3 — 7 cemecmp

MexaHn4eckasi O4MCTKa CTOYHBIX BOJI 0OOPOTHOTO BOJOCHAOKEHHSL.
OuuncTKa CTOYHBIX BOJ 00OPOTHOTO BOAOCHA0KEHHUS B TUAPOLIMKIOHAX.
OuncTka 060pOTHON BOJBI B OTCTOMHHUKAX.

Mertoapl 06ecKpeMHUBAaHMS BOJIBI (OCAXIACHUE, COPOITHs, (DUIBTpAIIus).
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11.

12.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

boprba ¢ Ouonornyeckum oOpacTaHreM TpyO U TETNTIOOOMEHHBIX alapaToB.

BomocHabxeHust mpeanpusTUid JETKOW MPOMBIIIJIEHHOCTH.

BonocHaOkeHus CTPOUTENBHBIX TIOMIAIOK.

VY cTaHOBKM 3aBOJCKOM TOTOBHOCTH ISl YYUYIIEHUsI KQUe€CTBA BOJIbI B CCTEMaX BPEMEHHOIO BO-
IOCHAOKEHUS.

KomOunMpoBaHHOE BOIOCHAOKEHUE MPOU3BOJICTB OXJIAXKIAIOIEH BOION OT TPAIUPHU B apTE3H-
AHCKOW CKBa)KUHBI.

KoMOuHMpoBaHHOE BOJOCHAOKEHUE MPOU3BOICTB OXJIAXKIAIONIEH BOJOW OT TPAIUPHU H MapO-
KOMIIPECCUOHHOW XOJIOJIUIIBHOW YCTaHOBKH.

KomOuaMpoBaHHOE BOJIOCHAOKEHUE TIPOU3BOJICTB OXJIAKIAIONICH BOJAOW OT TPaJMPHU U TIapo-
KEKTOPHOM XOJOAUIBHON MAlIVHBI.

KomOuHupoBaHHOE BOJIOCHA0KEHNE TIPOU3BOJICTB OXJIAXKAAIOUICH BOJON OT TPaJupHU U OT ab-

COpPOITMOHHOM XOJIOIUIBLHON YCTAaHOBKH.

6.2. Bonmpocsl K 3a4eTy ¢ oleHKoli (6 cemecTp)

Knaccudukanus kareropuii BoJbl B IPOU3BOJICTBEHHOTO Bojoo0ecnieueHs. [loka3zaTenu oneHkn
3¢ PEKTUBHOCTH HUCTIOTH30BAHUSI BOJIBI.

CucteMbl BOTOCHA0KEHUS TPOMBIIIJICHHBIX NpeaAnpusaTuil. KpaTkas xapakrepucTuka.
Oco0eHHOCTH CUCTEM MPOU3BOJICTBEHHOTO BOIOCHA0KECHHS.

Cucrema nIpsIMOTOYHOTO BOJOHUCIIONB30BaHUSI.

Cucrtema 000pOTHOTO BOJIOMCIIONIE30BAHMSL.

HpI/I‘II/IHBI HGOGXOI[I/IMOCTI/I OTBCIACHHUSA BOABI U3 O60pOTHOFO IIUKIJIA.

Cucrema IIOCJICO0BATCIIbHOT'O BOAOHNCIIOJIIB30BaHN .

CpaBHEHHE CHCTEM MPSIMOTOYHOTO M OOOPOTHOTO BOJIOCHAOKEHUSI.

CpaBHeHI/IH CHUCTEM NIPAMOTOYHOI'O M ITOCIEA0OBATCIIBHOT'O BOI[OCH36}KGHI/I$I.

. Tunsl oxyagureneit. [Ipoueccel 0XnaxaeHust BOAbL B OXJIAUTEIAX.
. TermmooOMeH B HCTIApUTENBHBIX OXJIAUTEISX.

. TemmooOMeH B BOAOXPaHWIIHINAX- OXJIAIUTEIISAX.

. TenmooOMeH B paiuaTOPHBIX OXJIAIUTEIISX.

. upKyaus BOAbI B BOJOXPAaHWINILAX-0XJIAAUTENAX. TEeIIoBOM pacyeT BOJAOXPAaHWIIUIL-0XJIa-

nuteneil. OCHOBHBIE COOPYKEHHS BOJIOXPAHMIIHIL-OXIIAUTEICH.

OCHOBHBIE COOPY>KEHHUS BOJAOXPAHUIIUIL-OXJIATUTEIICH.

Bpb3rasibHbIe YyCTPONCTBA, X PACTIOJIOKEHUE U UCITOIb30BaHUE.
BonopacnpenenutenbHble 1 OpOCUTENBHBIE YCTPOUCTBA TPAAUPEH.

TernnoBol 1 a3pOoAMHAMHUYECKUI pacyeT TpajupeH.

OTKpBITBIE TPAAUPHU.

bamenuneie rpagupHu.

Bentunstopusie rpaiupHu.

Panuaropusie oxyiaguTent.

[ToTepu BonbI B oxJaauTeNsax. BogHbIil pexxuM cucteM 000pOTHOTO BOJOCHAOKEHHUS.

Br16op Tuma oxmagurens.
10
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24.

25.

26.

217.

6.3. BonmpocsI k 3k3ameny (7 cemecTp)

BogomnoaroroBka k TeXHOJOTHYECKUM MPOIIECCaM MTPOMBIIIIICHHBIX MPEATPUSTHH.
Ymsraenue Boibl. MeTOIbI YMSATUCHUS BOJIBI.

PearentHOe yMsardeHue BOAbl. METOBI M YCTAHOBKH JIJISI PEareHTHOT'O YMSTYCHHSI BOIBI.
KaruonutHoe ymMsardeHue BOIbI.

OcHOBHBIE XapaKTEPUCTUKU HOHUTOB.

Y CTaHOBKH KaTHOHUTHOTO YMSTUCHUS.

YMsardeHue BoAbl JUATH30M.

OoGecconuBanue Bojbl. HazHaueHue, MeTo 161 00€CCOIMBAHMUS.

O06eccoiMBaHyEe BOAbI TUCTWLIALMENA. Y CTAHOBKHU.

. O0ecconmBanne BOIbI HOHHBEIM OOMEHOM. Y CTAaHOBKH.

. OnpecHenue BoJibl. MeTObI.

. OnpecHeHue BOJIbI TUCTUILISIUCH.

. OnpecHeHue BOJIbI HOHHBIM OOMEHOM.

. OnpecHeHust BOJbI 3JEKTPOIUAIIA30M.

. MemOpaHHbBIE METOIbI OTIPECHEHUS BOJIBI.

. Y 1aneHue u3 BOJbI xkene3a. MeTobl.

. Jlerazarus Boabl. CTaOunm3arus BOIbI.

. MarauTHas 06paboTKa BOJIBI.

. MeTonpl 00eckpeMHUBAHUS BOJIbI (OCAXKICHHE, COPOIHS, PUITBTPALIHS).
. boprba ¢ Guonoruueckum odpacTaHueM TpyO U TEIII0O0OMEHHBIX arnapaToB.
. BomocHabxeHust mpeinpusaTuil 1IErkoi MPOMBIIUIEHHOCTH.

. BonocHa0eHusi CTPOUTENBHBIX TUIOMIAI0K.

. YCTaHOBKH 33BOI[CKOI71 TOTOBHOCTH IJIA YIYUHICHUSA Ka4€CTBa BOABI B CUCTEMaX BPEMEHHOT'O BO-

IOCHAOYKEHMUSL.

KoMOuHMpOoBaHHOE BOIOCHAOKEHHUE TPOU3BOJICTB OXJIAKIAIOIICH BOION OT IPaIuPHH U apTE3U-
AHCKOM CKBa)KHHBI.

KomOuHMpoBaHHOE BOJOCHAOKEHUE TIPOU3BOJICTB OXJIAKIAIONICH BOJAOW OT TPaJMPHU U TIApO-
KOMIIPECCHOHHOM XOJIOAUIBHON YCTaHOBKHU.

KoMOuHMpOoBaHHOE BOJOCHAOKEHUE MPOU3BOICTB OXJIAXKIAIONIEH BOJOW OT TPAAVPHU U Mapo-
KEKTOPHOM XOJOAWIBHON MalIUHBI.

KomOuHMpoBaHHOE BOIOCHAOKEHHE TTPOU3BOJICTB OXJIAK/IAIOMICH BOJAOK OT TPAJUPHH U OT al-

COpOIIMOHHON XOJIOAUIBHON YCTAaHOBKH.

6.4. Bonpocsl k CPC
6 cemecmp

OCHOBHBIE KaTETOPHUU BOAOTIOTPEOICHNUS TPOMBIIUICHHBIX TPEATIPUATHIA  UX 0COOCHHOCTH.
Bunsl cucteM mpou3BOJICTBEHHOTO BOJIOCHA0KEHUS: MIPSIMOTOYHAS, C TIOBTOPHBIM MCIOJIb30Ba-
HUEM, 000pOTHAs, 3aMKHYTasl.

Oco6eHHOCTH BOJOCHAOKEHUSI IPEATTPUATHI MTUIIICBOW MPOMBIIIIICHHOCTH.

11
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11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.
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OcobeHHOCTH BOIOCHA0KEHUS HEPTenepepadaThIBAIONINX 3aBOIOB M IPEANPUATHA HEDTEXUMHU-
YECKON U XMMHUYECKOUN MPOMBIIIJIEHHOCTH.

OcobeHHOCTH BOJOCHAOKEHHSI TPEIIPUATHI MUKPOIIEKTPOHUKH.

Oco0eHHOCTH BOJOCHAOKEHNS TEIIOBLIX U @TOMHBIX CTAHIIWH.

TpeboBanust K Ka4eCTBY MUTATENBHON BOJABI AJI KOTJIOB HU3KOT0, CPEHETO U BHICOKOTO JIaBlie-
HUSL

TpeboBanust K KaueCTBY MUTATEIBHONW BOJIBI I BOJIOTPEUHBIX KOTJIOB.

[Ipon3BoacTBO BOAAHOrO napa. L{MKiIbl TEMIOBBIX CTAHIUM.

[TpuHIMIIBI BEIOOPA TEXHOJIOTUU BOAOIIOATOTOBKH M BOJIOMCTOYHHUKA HA OCHOBE SKOHOMHUYECKOTO
CpaBHEHHE BapHaHTOB.

[TpuHIHITB TEXHUKO-3KOHOMUYECKOT0 000CHOBAHUS CUCTEMBI BOJIOCHAOKEHUSI.

CxeMbl mpeABapUTEIHHON MOATOTOBKH BOJIBI TIEPEl HOHHBIM OOMEHOM JIJ1s1 BOJIBI U3 TIOBEPXHOCT-
HBIX ¥ MOJ3€MHBIX UCTOYHUKOB. TpeOoBaHuUs K BOJIE, I0JJaBaeMOil Ha HOHOOOMEHHbIE (PUITBTPBHI.
CxeMmbl IpeBapUTENbHOM MOATOTOBKH BOJBI Mepe 0OpaTHBIM OCMOCOM JJIsi BOJIbI U3 MOBEPX-
HOCTHBIX U TOJ3EMHBIX HCTOYHHUKOB. TpeOoBaHUS K BOJE, MOJaBaeMOil Ha 0OpaTHOOCMOTHYE-
CKHE YCTAaHOBKH.

Tepmoxumuueckuit MeTof ymsirueHus Boabl. O01acTh MpUMEHEHHs U 000pyI0BaHUE.

Urto npencTaBistoT co00il HOHOOOMEHHBIE CMOJIbI. KaTHOHUTHI M1 aHMOHUTHI: MX CBOWCTBA M Xa-
PaKTEePUCTUKH.

[TpunIUIBl pabOTH HOHOOOMEHHBIX (pUIbTPOB. MOHHBINM 0OMEH U perenepanusi.

KoncTpykuus napanienbHOTOYHOT0 HOHOOOMEHHOTO GuiibTpa s Na-KaTHOHUPOBaHUS.
KoHncTpykins napamienbHOTOYHOIO0 aHHOHUTOBOTO (PUIIBTpA.

KoHcTpyKIus TpOTHBOTOYHOTO HOHOOOMEHHOTO (QUIIBTpA.

KoHcTpyKIny qUCTHIUTSIIMOHHBIX YCTAHOBOK, METO/IBI CHIDKCHUS 3aTpaT SHEPTUU Ha JUCTUILIIS-
LHUIO.

MHoroctyneHuarble JUCTUUISIIUOHHBIE YCTAHOBKHU.

YcTpoiicTBO anrabaTHBIX, BRITAPHBIX U TEPMOKOMIIPECCOPHBIX YCTAHOBOK. Pa3nuuus u npenumy-
1eCTBa.

[Tpunnumner o6paTHOTO 0cMoca. [ToHsITHE OCMOTHYECKOTO JaBiieHus. MeMOpaHsbI 711 00paTHOTO
ocMoca.

OcCHOBHbBIE IPUHIIMIIBI pacyeTa yCTaHOBOK 00paTHOrO ocMoca. PacueTHble 3aBHCHMOCTH.

7 cemecmp

[Tpununs! paboTh AneKTpoananu3a. MonooOMeHHbIe MEMOpPAHHBI.

OcCHOBHBIE PUHIIUITHI pacueTa dIEKTPOIUATU3HBIX YCTAHOBOK.

TexHonornueckas cxema rirybokoro o0eccoauBaHus BOIbl HOHHBIM OOMEHOM.
TexHonornueckue cxeMpl rTyOOKOr0 yMSTYEHUS BOJIbI C HCIOJIb30BaHUEM O0OPaTHOTO OCMOCA.
Ou3ndecKue ¥ XUMUYECKHE METO/IbI YAAICHUS Ta30B. Adpanus U BaKyyMHasl JIera3aiusi.

Y CTpoCTBO BAKyyMHBIX J€Ta3aTOPOB.

Y CTpoiCTBO a3pallMOHHBIX JIETa3aTOPOB.

Meroapl ynaneHus U3 BOJABI YTICKUCIOTHI.

12
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24.
25.

MeTtoab! ynaaeHus U3 BOJIbI CEPOBOIOPO/IA.

MeTtop! ynaneHus U3 BOJIbI METaHa.

MGTOI[BI yYAaJlCHHA U3 BOAbI KHCJIOPOJa.

MeTtop1 00€CKpEeMHUBAHUS BOJIBI.

CopO1roHHOE 00€CKPEMHUBAHKE BOJIBI.

ObeckpeMHHBaHKE BO/IbI HOHUTAMHU.

Teopernyeckne BO3MOKHOCTH OXJIaXICHUS UCTIapeHueM. TemmnepaTypa o CyxoMy U BIa)KHOMY
TEPMOMETDY.

Bogoxpanunuina-oxigaauTenu: 006J1acTh MPUMEHEHHS, COCTaB COOPYKEHUH.

Bpeisransabie 6acceiHbl: 00J1aCTh TPUMEHEHHUS, COCTaB COOPYKECHUM.

OcHOBHEIE KOHCTPYKTUBHBIC COCTABJIIAIOIIUC I'PAIUPCH: OPOCUTCIIU, CUCTCMBI pACIIPCACIICHU.
KoHcTpykuuu GaleHHbIX TpaIupeH.

[TpuHIMIBI pacyeTa OalleHHbIX TPagUpPEH.

KoHCcTpyKIIMK BEHTUIISITOPHBIX TPAUpPEH.

IIpuHIUIIBI pacyeTa BEHTUISATOPHBIX TPAIUPEH.

[Tpuniun paboTsl 1 KOHCTPYKLIUU CYXHUX TPATUPEH.

bananc cosneit B 000poTHO# cucteme oxnaxaeHus. [loanuTka u nmpoayBka 000OpPOTHBIX CHCTEM.

O6paboTka BOIBI [71s1 00OPOTHBIX CHCTEM OXJIAKICHUS.

7. YYHEBHO-METOJUYECKOE U THOPOPMALIMOHHOE OBECIIEYEHUE
JTACIHUILIAHBI «BOJJOCHABKEHUE ITPOMBIIIJIEHHBIX ITPEANPUSATHIA»

7.1. OcHoBHasl JUTEepaTypa

Anexcees JI.C., [Tanmunosa U.1., Uenesa I'.A. OCHOBBI MPOMBIIINIEHHOTO BOJOCHA0KEHUS U BO-
nootBeneHus: yueoHuk. — M.: ACB, 2013. — 368 c. (ObC «KoHCYIbTaHT CTyICHTA»)
Bonocnabxenne. TexHOMOTHS OUNCTKH TPUPOIHBIX BOI: MeTo . YkazaHust / Coct.: A.I'. IlepBos,
A.I1. Auapuanos, /[.B. CnumoB u ap. — M.: MI'CY, 2014. — 88 ¢. (OBC «IPRbooks»)

I'oruna E.C., I'ypunosuu A.Jl., Ypeukuii E.A. PecypcocOeperaroiyie TeXHOIOTHH TPOMBIIIIJICH-
HOTO BOJIOCHAOXEHMsI M BOAOOTBENEHUS: crmpaB. mocodue. — M.: ACB, 2012. - 312 c. (ObC
«KoHCynbTaHT CTyAeHTa»)

Craposepos C.B., Kupees B.M. BogocHabkeHre NMpOMBIIUIEHHBIX MPEANPUATHI: y4el. moco-
oue. — benropox: benl'TY um. B.I'. Illyxosa, 2012. — 93 c. (OBC «IPRbooks»)

®por b.H., IleproB A.I'. Bogonoaroroska: yueonuk. — M.: ACB, 2014. — 512 c¢. (ObC «Kon-

CYJIbTaHT CTY/ICHTa»)

7.2. JlonoTHUTEIbHAS JTUTEPATYypa

1. Ao6pamos H.H. Bogocuabxenue: yueonuk. — M.: Ctporinzaar, 1982, — 440 c. (bubn. Bal'Y)

2. Anekcees E.B., Bukynuna B.b., Bukynun I1./]]. OcHOBBI MOAETHPOBAHUS CUCTEM BOJIOCHAOXeE-

HUS ¥ BOJIOOTBeIeHUs: yueO. mocooue. — M.: MI'CY, 2015. — 128 c. (OBC «IPRbooks»)

13



10.

baxmetrseBa JI.K., baxmerseB A.B., benbix JI.E. ITogroroBka BoasI 11 TSXHUYECKOTO BOIOCHA0-
KEHHSI TPOMBIIIICHHBIX TpeanpusaTHii. IoHOOOMEHHBIE METO/IBI YMSTUEHUS BOJBL: yueO.-METO/I.
nocodue. — Bopouex: Bop[’ACY, 2013. — 77 ¢. (OBC «IPRbooks»)

Kmaxkos I'.H. Dxcruryaraus 000py10BaHus U CUCTEM BOJOCHA0KEHUS U BOJJOOTBEICHUS: yueo-
Huk. — M.: Uadpa-M, 2015. — 236 ¢. (OBC «Znaniumy)

Kypba M.I"., Cokonos JI.U., I'oBopora XK.M. Bogocuabxenue. [IpoektrupoBanne CUCTEM U CO-
opyxeHuii: yue6. mocobue B 3 T1. — M.: ACB, 2010. [T. 1. Cucremsl BoJOoCHAOXKEHHSI, BOJI03a-~
6opubie coopyxkenust. — 400 c.; T. 2 Ouuctka U KOHAUIMOHUPOBAHUE TPUPOIHBIX BoA. — 496 C.;
T. 3. Cuctemsl pacnpenenenus u mogadn Bojabl. — 256 €.] (3bC «KoHCynmbTaHT CTYACHTA»)
OpioB E.B. Bonocna6xenne. Bonozabopasie coopykenus: yued. mocooue. — M.: ACB, 2015. —
136 c. (OBC «KOoHCYIbTaHT CTYIEHTA)

Op:os E.B. MHxenepHble CUCTEMBI 31aHUH U coopykeHH. BonocHabxenue u BOIOOTBEICHUE:!
yue6. mocobue. — M.: ACB, 2015. — 216 c. (ObC «KoHCynbTaHT CTyIeHTa»)

[Tyraues E.A. Texnonorust 3(eKTUBHOTO BOOIOIB30BaHMS B MPOMBIIIUICHHOCTH: MOHOTpA-
¢us. — M.: ACB, 2009. — 176 c. (OBC «KoHCYNnbTaHT CTyJCHTa»)

ComoB M.A., Ksutka JI.A. Bogocnabxxenue: yueOnuk. — M.: Uudpa-M, 2014. — 286 c. (ObC
«Znaniums)

®por b.H., IleproB A.I'. Bogonoaroroska: yueonuk. — M.: ACB, 2015. - 512 ¢. (ObC «Kon-

CYJIbTAHT CTY/ICHTA)

7.3. HopmaTuBHasl 1uTepaTypa

CHull 2.04.01-85*. BHyTpeHnHuil BOZONpoBoa U KaHanu3auus 3aaHui. CTpOUTEIbHBIE HOPMBI
u ipasuia / ['ocerpoit CCCP. — M.: I'TI LTI, 1996. — 67 c. (bu6n. Bal'Y)

CHulII 2.04.02-84. Bonocuna6xenue. Hapyxupie cetn u coopyxkeHusi. CTpoUTeIbHBIE HOPMBI U
npasuna / I'occtpoit CCCP. — M.: Crpoiiuzaar, 1985. — 134 c. (bubn. Bal'VY)

CHull 3.05.04-85%*. Hapy>KHbI€ CETH U COOPYXEHHS BOJOCHAOKEHH ¥ KaHanu3auuu / ['occTpoit
Poccun. — M.: T'VIT LIIIT, 1998. — 49 c. (bu6a. Bal'Y)

CIT 31.13330.2012. Bomocuab:xenue. Hapyskusie cetu u coopyxenus /| Munperunon Poccun. —
M.: Crpontuznar, 2012. — 124 c. (buba. Bal'Y)

CII 40-102-2000. ITpoekTupoBaHue U MOHTaX TPYOOIIPOBOJIOB CUCTEM BOJOCHAOKEHUS U KaHa-
JHM3aluy U3 TTOJIMMEPHBIX MaTepuanoB. Oouue TpedoBanus / ['occtpoii Poccuu. — M.: Ctpoiins-
nat, 2001. — 30 c. (buba. Bal'Y)

APXHUTEKTYPHO-CTPOUTEIBHOE TTPOCKTHpOBaHUE. [IpoekTHpOBaHNEe HAPYKHBIX CETE BOJOCHA0-
KEHUS U KaHAIM3ALUU 3[aHU|, CTPOCHUH, COOPYKEHUN: COOPHUK HOPMAaTHBHBIX aKTOB H JIOKY-
MeHTOB. — CapatoB: A [Tu Dp Menaua, 2015. — 347 ¢. (OBC «IPRbooksy)

Kopxog B.1O., IlerpyceBa H.A., Ily3akoBa b.K. KommenTtapuit k ®3 ot 7 nexabps 2011 r.
No 416-®3 «O BomocHA0KEHUH M BOJOOTBEICHUI»: TIPAKT. mocooue. — Capartos: At [Tu Op Me-
mua, 2013. — 340 c. (OBC «IPRbooksy)

CTpOUTEnbCTBO, PEKOHCTPYKIMS, KAUTAIBHBIH PEMOHT OOBEKTOB KallUTAJILHOTO CTPOMTEINb-

ctBa. MlH>keHepHOEe 000pyI0BaHKE 3IaHUM U COOPYKEHUH M BHENTHUE ceTH. BogocHabxeHnue u
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KaHaM3amus: cCOOPHUK HOPMATHUBHBIX aKTOB W JOKyMeHTOB. — CaparoB: A Ilu Dp Menamua,
2015. — 437 c. (OBC «IPRbooksy)
®por b.H., IlepBoB A.I'. Bogomoaroroska: yueonuk. — M.: ACB, 2015. - 512 c. (OBC «Kon-

CYJIbTAHT CTY/ICHTA)

7.4. Ilepuoauveckue U3IaAHUs
«ABOKY.
«Bomoouncrtka. Bogonoaroroska. BogocHa0xeHue».
«BomocHaOxeHNEe M MHKCHEPHBIE CUCTEMBI».
«HoBbIe TeXHOIOTUHU ¥ 000PYJIOBaHHE B BOAOCHA0KEHNUN U BOJIOOTBEICHUIIY.

«JHeprocOepereHNE U BOJOMOATOTOBKAY.

7.5. UuTepHET-pecypchbl

http://automation.croc.ru // KPOK — UmxeHepHbIe CUCTEMBI 3TaHHH.

http://pump.ru/ // 3A0 «BonocHabxenue u BomoorsenecHuey.

http://raww.ru/ // PABB — Poccuiickast accoruariusi BOIOCHa0KEHUS U BOAOOTBEICHHUS.

http://www.abok.ru // ABOK — Hekommepueckoe [TapTHEpCTBO HHKECHEPOB 110 OTOILICHHUIO, BEH-

THIIAAH, KOHAAITHOHMPOBAHHIO BO3/1yXa, TEIUIOCHA0KCHUIO U CTPOUTEIHLHOMN TemTo(hu3nKe.
http://www.sapr.ru/article.aspx?id=6903&1id=282 // Openbsina U. ['uapaBaudeckue pacyersl C
FluidFlow.

http://www.truboprovod.ru/ // OO0 «HTII Tpy6omnpoBoa»: MHKeHEPHBIE PEMICHHS U TIPOTPAMM-

Hoe o0ecrneuecHue.
https://eng-software.com/products/pipe-flo/ // PIPE-FLO®.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI
«BOJJOCHABXEHUE NPOMBIIIJIEHHBIX ITPEANTPUATHI»

HJ’IH IMPOBCACHUA JICKIWMOHHBIX 3aHATHH HCO6XOI[I/IM3 AyauTopus, OCHalllCHHAasg MYJIbTUMC-

JTUIHHBIM 000pYI0BaHUEM U KOMIIBIOTEPOM.

Jlnst mpoBeneHust 1a00paTOPHBIX pabOT MMeeTcsl JabopaTopHs, OCHAIIEHHAs CIETyIOIUM

000pyIOBaHUEM: THIPABINYECKUN CTEH]I; CTEH/I PErYJIHUPYIOLIeH U MPEI0XPAHUTEIBHON apMaTyphI,

KOMIUJIEKT JIa0OpaTOpHOTO 000pYyI0BaHUS «ABTOMATH3AIIAS CUCTEMBI BOJIOCHA0KEHUS U BOJIOOTBE-

JIEHUASY.
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