MUWHUCTEPCTBO OBPABOBAHUS 1 HAYKU
JIOHELIKO HAPOJTHOM PECITYBJIMKU
T'OCYJIAPCTBEHHOE OBPA3BOBATEJIbHOE YUPEXXJIEHUE
BBICIIEI'O ITPO®ECCUOHAJIBHOI'O OBPABOBAHNS
«TOHELIKUI HALITMOHAJIBHBIN TEXHUYECKWI YHUBEPCUTET»

20 45 roma

PABOYAS ITPOI'PAMMA JUCHUII/IMHBI
b1.B.10 CriermaibHEIe CPECTBA U CXEMEI TPAHCIIOPTHPOBAHUS YKUJIKOCTEH W THAPOCMECEN

(HaMeHOBaHNE AUCLUILIIHBI COTTACHO y4eOHOMY ILIaHy)

Hanpasnenne noaroToBku: 15.04.02 TexHOJOrnYeCKNEe MAIIWHbI U
o0opyaoBaHue
(KOZ[ 1 HAaUMEHOBaHUE HAIIPABJICHUS / CHCHHaJ]LHOCTH)
HanpasnenHocts (mpodusib): ['mapaBaryecKre MallMHbL, THIPOIPUBOJIBI

U TUMAPOITHEBMOABTOMATHKA

(HaMeHOBaHHe MPOQUIIS / MarucTepcKoil IPOrpaMMbl / CISHATH3AIIAN)

IIporpamma: Marucrparypa
(bakanaBpuat, MarucTpaTypa, CeluaInTeT)
®opma o0ydeHHUs: OYHas/3a04Hasl
(ouHas, 3a04HAsL, OUHO-3a0UHAS)
dopma o0yueHus: ouHasi 3a04Hast
Cemectp(bl) 1 1
OO61as TpyA0EMKOCTS B 3.€./4acax 4/144 4/144
KonrakTtHast paboTa (4ac.), B TOM 4ucIe: 55 18
JIeKLMHM (4ac.) 17 4
MpakTUYecKue (CeMUHApCKUe) 3aHsTus (Jac.) - -
JnabopatopHble paboThI (4ac.) 34 6
CamocTtosaTenpHas pabora (4ac.), B TOM YUCJe: 89 126
KypCOBOU MpoeKT/paboTa (cemecTp/dac) 1/27 1/27
KonTponsb (9k3ameH, yac/3auér): 3a4€T 3a4€T

Jonenxk, 2023r.



Pabouas mnporpamMma aucummiivHbl «CrenuanbHble CpeICcTBA M CXEMBbI
TPAHCIIOPTUPOBAHUS JKUJIKOCTEM W THUAPOCMECEN» COCTABIEHA B COOTBETCTBUU C
y4eOHBIMU IJJaHAMU 1O HamnpaBieHuto mnoarotoBku 15.04.02 TexHonoruueckue
MallliHbl U 000pynoBaHue (HampaBieHHOCTh (rpoduisb) — ['uapaBauyeckue MallivHbI,
TUAPONPUBOJLI M TUIpONHEBMOaBTOMaTHka) miasa 2023 roma mpuéma mo OYHOU U
3a04HOM (hopmMaM OO0y4deHMUSI.

CocTaBUTEIND:
JOLIEHT Kadeapbl « JHEProMeXaHUYECKUE CUCTEMBDY,

K.T.H., JIOIICHT // ‘e (C%S = Moprynos B.M.

(moxmuce)

Paboyast mporpaMMa paccMoTpeHa W NPHHSATA Ha 3acelJaHuK Kadeapsl SHEPro-
MEXaHNUYECKUX CHCTEM.

IIpotokomn oT « 44 » S5 23roma Ne ®

[ -

Q——J‘\sﬁ‘
KonoHenk0 A.IL

(®.1.0.)

3aBenyromuii kadenpoit

TIHACH)

PabGouas nmporpamMma oxoGpena yueOHo-MeToauueckoii komuccueii 'OYBIIO
«JOHHTY» nmo nampasienuro moarotoBkd 15.03.02 «TexHomoruyeckue MaIlMHBI U
obopynoBaHue.

IIporokonoT « §d>» p O 2023 roma Ne Y
/
ﬂpencenaTenb : OHOHEHKO A-T1.
(nomtp) (®.1.0.)

/



Pabouast mporpamMmma nmpoasiena s 20

«JHEProMeXaHUYECKNE CUCTEMbBD)
[IpoTokom oT « »

roja npuéMa Ha 3acegaHuu Kadeapbl

20 romaa Ne

3aBenytomuii kadeapoit

(moxmnuce)

Pabouas mporpamma nmpoasiena s 20

«JHEProMeXaHUYECKNE CUCTEMbBD)
[IpoTokom oT « »

(®M.0)
roja npuéMa Ha 3acegaHuu Kadeapbl

20 roma Ne

3aBenytomuii kadeapoit

(moxmnuce)

Pabouast mporpamma nmpoasiena s 20

«JHEProMexaHNYeCKHEe CUCTEMBI
IIpoTokom oT « »

(®M.0)
roja npuéMa Ha 3acegaHuu Kadeapbl

20 roma Ne

3aBeayronui kadeapoit

(monmnuce)

Pabouast mporpamma nmpoasiena s 20

«JHEProMexaHUYEeCKHE CUCTEMBI
ITpoTokon oT « »

(®.1.0.)
roja npuéMa Ha 3acegaHuu Kadeapbl

20 roxa Ne

3aBenyronuid kadeapoit

(monmnuce)

Pabouas mporpamma nmpoasiena st 20

«JHEProMexaHU4eCKHEe CUCTEMBI
ITpoTokom OT « »

(®I.0.)

roja npuéMa Ha 3acegaHuu Kadeapbl

20 roma Ne

3aBenytouit kadeapoit

(momnuce)

Pabouas mporpamma nmpoasena st 20

«JHEProMexaHNYEeCKHE CUCTEMBI
IIpoTokom oT « »

(©.1.0.)
roja npuéMa Ha 3acegaHuu Kadeapbl

20 roga Ne

3aBenytomuii kadeapoit

(monmnuce)

Pabouas mporpamma nmpoasiena s 20

«JHEProMexaHN4eCKHe CUCTEMBI
IIpoTokom oT « »

(®.1.0.)
roja npuéMa Ha 3aceaaHuu Kadeapbl

20 roga Ne

3aBenytomuid kadenpoi

(monmuce)

(®I.0))



1 OBBEKT, HEJIb 1 3ATAYY OCBOEHUA JUCHUITJIMHBI

JlucuurniavHa paccMaTpUBaeT OCHOBBI TEOPUU U BOMNPOCHI AKCIUTyaTalluu
CHELUATIBHBIX CPEJICTB U CXEM TPAHCIOPTUPOBAHUS KUJKOCTEH U THIPOCMECEH.

Leab1o AUCIUIUIAHBI SABJISIETCS

— HepeaaTh CTyJeHTaM HeOOXOUMbI 00beM 3HAHUM U CBEJEHUM MO pa3paboTke
U BBIOOPY CX€M, pacuery U OOCIYyXMBAHUIO CHEIUATbHBIX CPEICTB MOAbEMA U
TPAHCIIOPTUPOBAHUSI TOBEPXHOCTHBIX, TPYHTOBBIX (MPU BOJOMOHMKEHUHM) BOA U
TUAPOCMECEHN, OYUCTKH MPOU3BOJICTBEHHBIX BOJIOCOOPHBIX €MKOCTEH OT B3BECEH; IO
CHEUUANIbHBIM CIOCO0aM 3alIUBKU PAJHAIBHBIX HACOCOB, TEOPETHUYECKUM OCHOBaM
pabouuXx MPOIECCOB IPYHTOBBIX HACOCOB, TUAPOAIIEBATOPOB U IPIUDPTOB;

— M3YYHUTh KOHCTPYKIMU M HKCIUTYyaTallMOHHBIE XapaKTEPUCTUKU CHEIUATIbHBIX
CPEACTB BOJAOOTINBA, BOAOIIOHWKEHHSI TPYHTOBBIX BOJ U THAPOINOAHEMA, OCOOCHHOCTH
UX JKCIUTyaTalliy, a TaKXKe mpaBuiia 0€30MacHOCTU MpU padoTe C HUMU;

— O3HaKOMUTH C TPOIECCAMH BOJOMOHUKEHUS TPYHTOBBIX BOJ MpPHU BEACHUU
3eMJISIHBIX paboT; C TEOPETUYECKUMHU OCHOBAMH THUAPO- U MHEBMOTPAHCIIOPTA CHIMYUHUX
MaTepuanoB; 00€3BOKUBAHUIO THAPOCMECEH U OCBETICHUIO TPOMBIIIIEHHBIX BOJ.

[lonyueHHble 3HaHMST W HABBIKM JOJXKHBI CTaTh Oa3oil st Oyayiuen
MPAKTUYECKOU e TETbHOCTH.

B pesynbrare 0CBOCHUS JUCHUIUIMHBI MaruCTPaHT JTOJKEH:

— 3HATh IPUYKUHBI U YCIOBUS UCIIOJIb30BAaHMSI, HA3HAYECHUE CTICI[UATIbHBIX CPEJICTB
U CXeM TPAHCHOPTUPOBAHMS M TOIBEMA KUAKOCTEH M THApPOCMEcEH; crelualbHbIe
CXEMbl U CPEJICTBA 3aJUBKU PAIUANBHBIX HACOCOB; TEXHOJOTHUIO palOT, cCHelUalIbHbIC
CpeACTBA W CXEMbl BOJOIMOHMKEHUSI TPU CTPOUTEIHCTBE TPAHILIEH W KOTJIOBAHOB;
YCTPOMCTBO, Ha3HAUC€HHE, MPUHIUI JEHUCTBUS, OCHOBHBICE TEXHHYECKHE MOKA3aTElNH,
XapaKTEPUCTUKU THAPOAIIEBATOPOB U CIEIUATIBHBIX 3pIU(PTOB; 0COOEHHOCTU PabOTHI
paualibHBIX HACOCOB Ha THAPOCMECH, CPOK CIIY>KObl HACOCOB, aHAJIM3 XapaKTEPHBIX
BHJIOB U3HOCA JIeTajeil Hacoca; OCHOBBI pacyeTa MmapameTpoB U BbIOOpa 000pynoBaHUs
CUCTEM THUAPOTPAHCIIOPTA CHIMYYUX MaTEPUATIOB, OOE3BOKMBAHMS TUIIPpOCMECEd U
OCBETJICHUS MPOU3BOACTBEHHBIX BOJI; MpaBuia OE30MAaCHOCTU M OXpaHbl OKpYKarouen
cpeabl TpU BKCIUTyaTalldd ¢ OOCIYKMBaHUU CIHELUHAIBHBIX CPEICTB M CXEM
TPAHCIIOPTUPOBAHUS KUIKOCTEN U TUAPOCMECE.

— yMeThb aHAJIU3UPOBATh COBPEMEHHOE MOJI0KEHUE BOJHO- U TUIPOTPAHCIOPTHBIX
cucTeM, pa3pabdarbiBaTh U BHIOMPaTh HEOOXOAMMBIE CIIEIUANIBHBIE CPEJICTBA U CXEMBI B
COOTBETCTBUM C CYIICCTBYIOIIMMH YCIOBHSIMU Ha MPEAIPHUSTUU, KOTOPHIE MO3BOJIST
MOBBICUTh  JKCITyaTallMOHHbIE M TEXHUKO-DKOHOMHUYECKHUE IIOKa3aTelau pabOThI
o0OpynoBaHUs, YAYUIIUTh YCIOBUS Tpyla U HUCKIIOUUTH 3aTparbl py4dHOro Tpyaa IO
OYUCTKE BONOCOOpHBIX emkocTed. HaydHo OOOCHOBBIBAaTH HPHUHSATHIE TEXHUYECKHUE
pelleHus, OMpeaesaTh paboure PEeXKUMbl CIEUHAIbHBIX HATHETATENbHBIX W
TUAPOTPAHCIIOPTHBIX yCTAHOBOK. [IpUMEHSATH OCHOBHBIE 3aKOHBI M YpaBHEHUS
MPOrpaMMHOr0 MaTepuasa Mpy peleHUH IPaKTUYECKUX 3a/1a4, CBA3AHHBIX C PACUETOM,
MPOEKTUPOBAHUEM, BBIOOPOM OOOPYIOBaHMS, OSKCIUTyaTallUell W HCCIEIOBAHUEM
CHEUUANIbHBIX CPEJICTB W CXEM TPAHCIOPTUPOBAHUA KUIAKOCTEH, THAPO- U
MMHEBMOTPAHCIIOPTA CHIITYYUX MaTEPHUAJIOB.

— BJAJIeTh BJAJETh HABBIKAMU PEIICHUS] MPAKTUUYECKUX 3a]ay, CBS3AHHBIX C
pacyeToMm, MPOEKTUPOBAHUEM U IKCIIEPUMEHTAIBLHBIMU HCCIIEIOBAHUSIMU CIIEHHATbHBIX



CPEIICTB U CXEeM TPAHCIIOPTUPOBAHUS U TOIBEMA KUIKOCTCH U THAPOCMECEH, 3aTUBKU
paauaibHBIX HACOCOB, BOIOTIOHIDKEHUS TMPHU CTPOUTEIIHCTBE TPAHIIECH M KOTIIOBAHOB,
CUCTEM THIIPOTPAHCIIOPTA CHIMTyYUX MATEPUATIOB.

[lepeuncnenHbie pe3ynbTaThl O0yUEHUS SBISIOTCS OCHOBOW JUIsT (hOPMHPOBAHUS
CIIEAYIOIINX KOMIETEHIINMN:
— CHOCOOHOCTHIO pa3palaTbiBaTh TEXHUUECKUE 3aJlaHUsi HAa MPOCKTUPOBAHMUE,
W3TOTOBIICHUE, TEXHUYECKOE OOCITYy)XMBAaHWEC W PEMOHT MAIlWH, CHCTEM, IPHBOJIOB,
HECTaHJIAPTHOTO OOOPYIOBAHUS U CPEJCTB TEXHOJIOTHUECKOTO OCHAIICHUsS, BHIOWPAThH
o0opyioBaHuE U TexHOJOrH4eckyto ocHacTKy (I1K-1).
— cioco0eH ympaBisITh MPOEKTOM Ha BCEX ATamax ero ku3HeHHoro mukia (YK-2);
— CIIOCOOCH OMpeAeNUTh U Pealn30BaTh MPUOPUTETHI COOCTBEHHON ICSTENBHOCTH U
crocoObl €€ COBEPIIEHCTBOBaHUS Ha OCHOBe camoolieHkH (YK-6).

2. MECTO JUCIHUIIVIMHBI B OCHOBHOHN OBPA3OBATEJILHOM
IPOI'PAMME

Jlucuurivaa OTHOCUTCS K 4acT, GOPMUPYEMON y4aCTHUKAMU 00pa30BaTEIbHbIX
otHoueHut brnoka 1 aucnunnun (Moaysei) yaueOHOro riaHa.

bazupyeTcst Ha 3HAHUAX U YMEHHUSIX, KOTOPbIE CTYACHT IprUoOpena mpu OCBOCHUU
TUCHMIUIMH TIpOrpaMMbl  TMOJATOTOBKM OakamaBpa 1o HampasiaeHuio 15.03.02
«TexHonoruueckue MalMHBL W 00OpPYAOBaHHE», HAIMPABICHHOCTh (MPOQUIIb)
«'uapaBauyeckre MalllvHbl, TUAPOIPUBOIBI U THIPOMTHEBMOABTOMATHKA»: «DU3UKAY,
«Teopernyeckass MexaHuka», «Jletanu Mamumba», «MexaHUMKa >KHIKOCTH M Ta3zay,
«TuapaBiaukay, «l'uaponuHaMuyeckue MallMHBL U nepenaun», «OO0beMHbIE
TUAPOMAIIMHBL U Tuaponepenaun», «l UapaBIWyecKuil TMPUBOJ U  CPEACTBa
aBTOMAaTUKN», «I[HeBMaTH4eCKUii MPUBOJ U CPEJICTBA ABTOMATUKI».

3HaHUA W yMEHUS, NPUOOPETEHHbIE MPU OCBOCHUU JNAHHOW JUCHUUILIUHBI,
UCIIONB3YIOTCS CTYJEHTOM TMPU HU3YYCHUU JUCHUIUIMH: «ABTOMaTH3UPOBAHHbIC
TEXHOJIOTUYECKHE KOMIUIEKChD», «CHUCTeMbl aBTOMATHU3UPOBAHHOTO TMPOECKTUPOBAHUS
ruAponHeBMocucTem»,  «COBpeMEHHBIE  MAIIMHOCTPOUTENIbHBIE  CHUCTEMBI» U
peaIu3yloTCcsi CTYJEHTOM TMpPHU MPOXOXKJACHUU TMPOUZBOJACTBEHHOW TMPAKTUKU H
roCyJapCTBEHHONW UTOTOBOM aTTECTAIIHH.

3CTPYKTYPA U COAEP KAHUE JUCHUIIIMHbI

3.1 Pacnpeneﬂeﬂne yqeﬁmﬂx 4aco0B 110 TeMaM JUCIHUIIVIMHBI 1 BHIaM 3aHATHH

KonunuectBo yacoB (ounasi/3aounast hopma)
HaunmenoBanue tem B Ttom yncne
(comepKaTenbHBIX MOIYIIEH) Bcero | Jlekuum | Ilpaxr. | Jlabop. CP
(Cemun.)

1 2 3 4 5 6
Tema 1. Bsepenue. IlpuunnHbl n
yCJIOBUS UCIIOIb30BaHUs

CHELUANIBHBIX CPEJICTB U CXEM 5/5 1/0 — — 4/5
TPAHCIIOPTUPOBAHUS KUJIKOCTEH U

TUIPOCMECE.




1

Tema 2. Knaccudukamuss cxem u
CPEACTB TPAHCIIOPTUPOBAHUS.
KHUIKOCTEN 51 TUJIPOCMECEM.
KoHCcTpyKInu crien. Haruerareneu

11/11,5

1/0,5

4/1

6/10

Tema 3. CxeMbl U CpeICTBA 3aJIMBKH
paJuaIbHbIX HACOCOB.

10/11

2/0,5

2/0,5

6/10

Tema 4. TexHosoruss BeICHUS
paboT W  CHEHUAIBHBIE CXEMBI
BOJIOMIOHMIKEHUSI TIPU YCTPOWCTBE
TpaHIIEH U KOTJIOBAHOB.

12/11,5

2/0,5

4/1

6/10

Tema 5. CxeMbl BOJOCOOPHBIX
€MKOCTE MPOU3BOJICTBEHHBIX BOJI
U yAQJeHHUS OCaJKa U3 HAKJIOHHBIX
U TOPU3OHTAJIbHBIX  E€MKOCTEH.
Cxema TUAPOAUHAMUYECKOMN
OUYHCTKU BOJJOCOOPHBIX €eMKOCTEH.

16/13,5

2/0,5

6/1

8/12

Tema 6. TeopeTndeckue OCHOBBI
CTPYMHBIX aIlapaToB.

10/10,5

2/0,5

2/0

6/10

Tema 7. CxeMBl OTKAQUKU BOIBLI C
HCTIOJIb30BAHUEM THIAPOIIEBATOPOB.
HacocHo-ruaposnesaropHblie
YCTAHOBKH.

9/11

1/0,5

2/0,5

6/10

Tewma 8. CrientnanbHbie 3paudTHL

14/11

2/0

6/1

6/10

Tema 9. HacocHo-apaudTHbIi
BOJIOOTJIUB.

9/11

1/0,5

2/0,5

6/10

Tema 10. Paborta paauanbHBIX
HAacOCOB Ha THUIPOCMECH.
Teopernyeckue OCHOBBI  THAPO-
MMHEBMOTpPAHCIIOPTA CBIMTYyYUX
MartepuanoB (METOJbI pacuera)

15/13

1/0,5

6/0,5

8/12

KonTakTHas pabora
(monoaHUTENBHAS )

4/8

Kypcosast pabota (IpoekT)

27/27

27/27

Hroro mo Bumam 3aHATHHI

144/144

17/4

34/6

89/126

KonTponb

UTOI'O:

144/144

(I)opanOBaHne KOMHeTeHIII/Iﬁ B pe3yjbTaTte 0CBOCHUA TEM NUCHUIIJTUHBI

KoMmnerenuuu TeMbl JHCHUIUIMHBI, HAllEJIEHHbIE HA (JOPMUPOBAHHE
KOMIIETEHIHH
IIK-1 Temsr 5, 7, 8, 10
YK-2 Temnr 1,2, 6,9, 10

YK-6

Temnr 1, 3,4, 6




3.2 Jlekuun

Tema 1. Beenenue. [IpuuuHbl 1 yCIOBHS MCMOJB30BAHUS CHEHUAIBHBIX CPEACTB
Y CXEM TPAHCIIOPTUPOBAHUS KUIKOCTEN U TUAPOCMECEH.

Conepxanue Tembl 1: [IpuyuHBI W yCIOBHS ISl TPUMEHEHUS CHELHUAIBHBIX
CPEACTB M CXEM TPAHCIOPTHUPOBAHUS KUJIKOCTEW W TUAPOCMECEH IPU MPOBEACHUU
3eMJISIHBIX paboOT MpU YCTPOWCTBE TpaHIIEd U KOTJIOBAaHOB, HEMOCPEACTBEHHbBIN
BOJIOOTJIMB, BOJAOYJIABIMBAHUE, MPEIBAPUTEIBHOE UCKYCCTBEHHOE 3aKPBITUE TPEIIUH U
BOJIOTOKOB, IIPM BOJONOHWXEHHU B CIOXKHBIX TOPHO-T€OJIOTHYECKUX YCIOBHIX
KapbepoB, MPU OYUCTKE PA3IUYHBIX BOJOCOOPOHBIX EMKOCTEH.

Jlurepatypa k Teme 1: [1, 2]

Tema 2. Knaccudukanus cxem U CpeACTB TPAHCIOPTUPOBAHUSA KUAKOCTEH U
rugpocMeceil. KoHCTpyKInM crien. HarHeTaTenen.

Conepxanue Tembl 2: CxXxeMmbl WM CpeACTBa BOJOOTJIMBA, TPAHCIIOPTUPOBAHUSA
TUAPO- W MHEMOCMECEW ChIyuyux MarepuasioB. [Ipoxomueckne, CKBa)KUHHBIC,
CTpYHMHBIE, apTE€3UAHCKHE, TPYHTOBBIE HACOCHI, KOMITPECCOPHI, BAKYYM-HACOCBHL.

Jlutepatypa k teme 2: [1, 2, 3, 4]

Tema 3. CxeMbl U CpEICTBA 3aJIMBKH PAIHATbHBIX HACOCOB.

Conepxkanue Tembl 3: Knaccudukaiusi cnocoO0B 3aJIMBKH pauaibHBIX HaCOCOB.
3anuBKa paguaIbHBIX HACOCOB: C TIOMOIIBI0O 0AaKOBOTO akKymylsTopa, Oaka-
HaKoMUTENs!, CUPOHHBINA cIOCOO 3aJTMBKHU, U3 HarHETATEIbHOTO TPYOOIpOBOAa, 3aJIUBKA
BCIIOMOTaTEIbHBIM HACOCOM, 3aJIUBKA C MOMOIILI0 THAPO3JIEBATOpPa U BaKyyM-Hacoca.
['mapaBnuueckas amnmaparypa, NpUMEHsieMasl MPU 3aJIMBKE HACOCOB M JJISl KOHTPOJIS
3aJIUBKHU.

Jlutepartypa k teme 3: [1, 2]

Tema 4. TexHonorusi BeAeHUss pabOT M CHEIUATBHBIE CXEMbl BOJOTOHMKECHUS
IIPU YCTPOMCTBE TPAHILIEU U KOTIOBAHOB.

Conepxanue TeMbl  4: CymHOCT, BOAONOHWXKEHUS. [IpenBapurenbHOE U
napajiesibHoe BOJONOHIKEeHUE. [loBepXHOCTHBIN, MOA3EMHBIH M KOMOMHUPOBAHHBIN
crocoObl  BOJOMOHIKEHUSI. BomonoHukeHne OObIYHBIM U BaKyyMHBIM ITyTEM.
YcranoBku BogonoHwxkeHuss JIMY, 0OUM-25. Teopermyeckne OCHOBBI pacueTa
BOJIONIOHMKEHUSA B CJI0KHBIX THAPOTr€OIOTHYECKUX YCIOBUSX.

Jlutrepatypa k Teme 4: [4, 7, 9]

Tema 5. CxeMbl BOJIOCOOPHBIX €MKOCTEH MPOM3BOACTBEHHBIX BOJ M YAAJICHUS
OCaJIka M3 HAKJIOHHBIX W TOPHU3OHTAIBHBIX €MKOCTel. CxeMa THMAPOAMHAMUYECKON
OUYUCTKHU BOJJOCOOPHBIX €MKOCTEH.

Conepxxkanue Tembl 5: IlpwymHbl 3auauBaHUS BOJOCOOPHBIX EMKOCTEH.
I'maponmHaMudeckas OYMCTKA TOPHU30HTATIBHBIX BOAOCOOPHUKOB. CXEMbI BOJIOOT/IMBA C
CaMO CMBIBAIOIIUMHUCS BOJOCOOPHUKAMH. [ paBUTAIIMOHHOE OCaXKJICHHUE B3BeCel B
TOHKOM CJIO€ Y B T0JI€ [IEHTPOOECKHBIX CHUIL.

Jlurepatypa k Teme 5: [1, 3]

Tema 6. TeopeTnueckue OCHOBBI CTPYHHBIX alMapaToB (TUAPOIIEBATOPHI).
Conepxanue tembl 6: KoncTpyktuBHOe wucnonHenue. OO0iactb NPUMEHEHUs
TUAPOAIEBATOPOB B MPOMBINLIEHHOCTH. KOHCTPYKTUBHBIE OCOOEHHOCTH U OCOOEHHOCTHU




coopku. OCHOBBI TEOPHUU THIAPOIIEBATOPOB: OalaHC MOIIHOCTH, HAIOPHBIE,
0e3pa3MepHbie, TUTIOBBIC U JPYTUE XapaKTEPUCTUKHU, aHATU3 KABUTAIIMOHHBIX KAaYEeCTB.
NuxeHnepHbIld METOA pacueTa M TEOMETPHUS MPOTOYHON YacTH THAPODICBATOPOB.
Bnusinue ycioBuil BcacblBaHUS Ha 1OJjavy TUIpO3JIeBaTopa.

Jlutepartypa k teme 6: [1, 2]

Tema 7. CxeMbl OTKaQ4KM BOABI C MCHOJIB30BAHUEM THPO3JIeBaTOpOoB. HacocHo-
TUPOIIIEBATOPHBIE YCTAHOBKH.

Conepxxanue Tembl 7: Pa3oMKHyThIE M 3aMKHYTBIE CXE€Mbl OTKAa4Kd BOJBI C
WCMOJIb30BAHUEM THAPOSJIECBATOPOB. llepenBukHas BOJOOTIMBHAS YCTAHOBKA C
rugpodsieBatopoM. l[locTpoeHne cymMMapHON HAamOpHOW XapaKTEPUCTUKHA HACOCHO-
TUIAPO3IIEBATOPHOM YCTAHOBKH.

Jlurepatypa k Teme 7: [1, 2]

Tema 8. Cnennanbabie 3pauThI.

Conepxkanue TeMbl 8: YCTpOHCTBO, MPUHLIMI JIEUCTBUSI, OCOOCHHOCTH 3paudTa
CO CMECHUTEJIeM ¢ DJJIEMEHTaMHU CTPYWHOrO ammapara, BaKyyMHOro »spiaudra,
cu(OHHOBaKyyMHOTO J3piudTa, >paudra ¢ PKEKTOPOM B  BO3AYXOMOJAIOIIEM
TpyOompoBoae, »paudra ¢ JOMOJHUTENBHON moABOAsIICH TpyOoi. WMmxeHepHBI
METOJ] pacueTa CeIUaIbHbIX 3PIU(THBIX YCTAHOBOK.

Jlurepatypa k Teme 8: [1, 2, 4, 7]

Tema 9. HacocHO-3piu¢ THBINA BOJIOOTIIUB.

Conepxanue TeMbl 9: CxemMa HaCOCHO-3PIU(PTHBIX BOJOOTIMBHBIX YCTaHOBOK.
O6nactp mnpumeHeHusa. JloctomHcTBa U HemocTtaTku. llocTpoeHue pacxomgHOM
XapaKTEPUCTUKU HSpiaudTa 3aMKHYTOM CXEMbl HACOCHO-3PIU(PTHON BOJOOTIMBHOU
YCTaHOBKH.

Jlurepatypa k Teme 9: [1]

Tema 10. PaboTa maxTHbBIX paguaibHbIX HACOCOB HA THAPOCMECH.

Conepxanue Tembl 10: OnpeneneHue TUAPOCMECH, OCHOBHBIE €€ MapaMeTphl U
xapakTepucTUKu. Cpok chyXObl HaCOCOB, OCHOBHBIE (DAKTOpPBI, KOTOPHIE BIUSIOT Ha
CPOK CHYKObl HAcoCOB. AHAIU3 XapaKTEpPHBIX BHUJOB H3HOCA JIE€TAJIE HACOCOB.
Teopetnueckue OCHOBBI THUIIPO-TTHEBMOTPAHCIIOPTA CHIIYYUX MATEPUATIOB (METOJIbI
pacuera).

Jlutepatypa k Teme 10: [1, 4, 5, 10]

3.3 [IpakTuyeckue (CeMHUHAPCKHE) 3aHATHSA

[IpakTuueckue (CeMHHApCKHUE) 3aHATUSI MO JIUCHUIUIMHE y4E€OHBIM IIJIJAHOM HeE
MPEAYyCMOTPEHBI.

3.4 JIabopaTtopHbIie padoThI

Ne O06mbewm, yac. |Jlurepa
Tembl m1abopaTOpHBIX paboOT
n/n OYH./320YH. | Typa

1 2 3 4

1 I/I3yquHe CIiIcouaJIbHBIX CXEM H CpeI[CTB 3aJIMBKH JIOIIACTHBIX 2/ [l]
HacoCOB. —




1 2 3 4
2 | KoHCTpyKIMH M HHXEHEpHBI METOJ pacueTa INapaMmeTpoB 2/ 1]
0aKOBBIX aKKyMYJIITOPOB. -
3 | 3yyeHue cXeM HAacOCHBIX YCTAaHOBOK CO CTPYHHBIMHU 2. (L 2. 6]
anmnapaTramu. -7
4 | 3yyeHne CcXeM HAcCOCHO- OJpIU(THBIX H  HACOCHO-
TUAPOIJIECBATOPHBIX ~ YCTAHOBOK Il TPAHCIOPTUPOBAHUS 4/1 [1]
YKUJIKOCTEN U TUAPOCMECEN.
5 | JJaboparopHas pabora Nel. OmpenerneHue XapakTepUCTHKH 271 (L 2. 6]
TUJIPODJIEBATOPA. -7
6 | JJaboparopHast pabGorta Ne2. OmpeneneHue 3HEPreTHUYECKON 271 (L. 6]
XapaKTePUCTUKH dpaudra. =
7 | U3yyenue cxeM OSpauTOB €O CTPYHHBIM  ammapaToM.
OmnpeneneHne KOHCTPYKTUBHBIX TapaMeTpoB 3piudTa co 2/- [1]
CMECHUTEIIEM C JIeMEHTaMH CTPYHHOTO anmnapaTa.
8 | M3ydenue cxem BaKyyMHBIX 3pJIM(THBIX YCTAaHOBOK. 4/- [1]
9 | JJaboparopHast pabota Ne3. DKkcriepuMeHTAIbHOE ONpeIeTICHNE 21 [4, 6]
THJIPABIMYECKOM KPYITHOCTH TBEPABIX YACTHII. =7
10 | CneunanbHble CpeAcTBa TPAaHCIOPTUPOBAHUSA THUIPOCMECEH. 2/ (L, 4]
BcaceiBaronie-1o3upyronue yCTpoucTsa JJisl THIPOCMECEH. =
11 | JJaboparopHast pabGora Ne4 OcCOOEHHOCTH KOHCTPYKIHIA 21 (5]
I'PYHTOHACOCHBIX YCTaHOBOK. ~
12 | U3yueHne KOHCTPYKLUMI W MNpUHIUNA ACUCTBHA NUTATENe
I'TY. VYcranoBka co CBOOOAHO  MEPEMEUIAIOIITUMUCS 2/- [4]
MOPIIHSMH.
13 | M3y4yeHue cxeM U CpeCTB THEBMOTPAHCIIOPTA. 2/- (4]
14 | N3y4yeHne KOHCTPYKLUHUI CPEACTB BOJONOHMKEHUS U yOaJIECHUS 4/1 3]
I'PYHTOBBIX BOJI, SJIEMEHTOB UITIO(QUIBTPOBBIX YCTAHOBOK. =
NTOI'O: 34/6
3.5 CamocrosiTeibHas padoTa CTyAeHTa
No O0mbewm,
y Bunbl camocToATenbHOM pabOThI CTYIEHTA yac.
. OYH/3204YH
1 N3ydeHune JIEKIMOHHOTO MaTepralia 22/69
2 [ToaroToBKa K MPAKTUYECKUM 3aHSITHUSIM —
3 [loaroroBka k 1abopaTopHBIM paboTam 40/30
4 BrinosiHeHuEe KypcoBOIo IPOEKTa -
5 Brinonnenue kypcoBoit paboThI 27/27
6 BrimonHenue nHAUBULYAIBHOTO 3a0aHUS —
UTOTO: 89/126

3.6 KypcoBasi padora (IpoeKT), MHAMBU/IYaJIbHOE 3a/IaHUE

KypcoBass pabGora mno pgucuuminHe «CrnenuanbHble CpeIcTBA U CXEMBbI
TPAHCHOPTUPOBAHUS KUJAKOCTEW M TUAPOCMECEN» BBINOJHACTCS MO 3aJaHUI0 U MOJ
pykoBoacTtBoM pykoBoautenss HUPC ¢ ucnonp30BaHMEM MOJYYEHHBIX PE3YJIBTATOB
HAay4YHO-HMCCJIEIOBATEIbCKOM  pabOThl  CTYJIEHTOB B  MPEIBIAYIIUX CEMECTpax.




Pe3ynbTaThl KypCcOBOTO MPOEKTA SIBISIOTCS OCHOBOM UTOTOBOM aTTECTAlIMOHHOU pabOTHI
CTy/ICHTA.
O0beM yueOHOM Harpy3KH NpH BBITOJIHEHUH KypCOBOM paboThl — 27 4acoB.
PexomeHyemMblii 00beM MOSACHUTENBHOM 3alUCKU MO KYpCOBOM paboTe — He
ooinee 25 crpanui popmata A4 (210%x297 mm).

V4eOHBIMH TIJTAHAMU HE npeayCcCMarpmuBacTCda BBIITOJIHCHUEC WHIAWBUAYAJIBHOTO
3aJaHus.

4 POHA OHEHOYHBLIX CPEACTB

4.1 Kpurepuu ¥ mKaJdbl I8 HWHTETPUPOBAHHON OLCHKH YPOBHS
c¢hopMHUPOBAHHOCTH KOMIIETEHIUI

Cocmaenarwwas komnemenyuyu — NOAHOMA 3HAHUU

- HyJIeBOM YpOBEHb: HEBEpPHbIC, HE APTryMEHTHUPOBAHHBIC, C MHOXECTBOM TIPYOBIX
OIKUOOK OTBETHI Ha BOMPOCKHI. YPOBEHb 3HAHUN HUKE MUHUMAIbHBIX TPeOOBAHUIA;

- MUHUMAJIBHBIM YPOBEHb: JIaHbl HEMOJHBIE, HETOYHBIE W HEAPryMEHTUPOBAHHBIC
OTBETHl Ha BOMPOCHL. JlomyllleHO MHOr0 TpyOBIX OIIMOOK. YPOBEHb 3HAHUW HMXKE
MUHHMAaJIbHBIX TPEOOBAHU;

- IOPOTOBBI YPOBEHB: JAaHbl HENOCTATOYHO ITOJHBIE, TOYHBIE U apPTyMEHTHUPOBAHHBIE
OTBETHI Ha BOIPOCHL. [[10X0 3HAaET TEpPMHUHBI, ONPEAEICHUS U IOHATHUS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHUSI, MPUHIIUIIBI. J[OMyIIIeHO MHOTO HErpyObIX OIINOOK;

- CPEOHUN YPOBEHB: AAHBI JOCTATOYHO MOJIHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI
Ha BONpPOCHL. B 1enom 3HAET TEPMHUHBI, OMNPENCICHUS W TMOHSITUSA, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHHUS, NOPHUHIUIBL. JIOMYyIIEHO HECKOJBbKO HErpyObIx
omuooK;

- IPOJABUHYTHIA YPOBEHb: JAHBI IMOJHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHL. 3HAET TEPMHHBI, ONPEICICHUS M TOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUIEHUS, MPUHIIUIBL. J[OMyIIeHO HECKOIBKO HETPYObIX OLIUOOK;

- BBICOKMM ypOBEHb: JaHbl I[IOJHBIC, TOYHBIE W APTYMEHTHUPOBAaHHBIE OTBETHI Ha
BOIIPOCHL. 3HAET TEPMHHBI, OINPEICICHUS M IOHATHUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, IPUHUHUIBI. J[OIMYyIIIEHO HECKOJIIBKO HETOYHOCTEM.

Cocmaenarnwas KomnemeHyuu — ymeHus
- HyJIEBOM ypOBEHb: MOJHOE OTCYTCTBUE MOHUMAHMS CYTH METOJUKHU PEIICHUS 3a/1auu,
JIOMYIIIEHO MHOKECTBO rpyOeHinnx omuodoK / 3aaHus HE BBIMOJIHEHbBI BOOOIIIE;
- MUHUMAQJIBHBIA YPOBEHb: c1ab0€ MNOHMMAHHUE CYTH METOJMKU pEeUIeHUs 3aJayH,
JOMyIIeHbI TpyOble omuOku. Pemenus He oOocHoBaHbl. He ymeeT ucmonb3oBaTh
HOPMAaTHUBHO-TEXHUYECKYIO JuTeparypy. He opueHTUpyeTCs B cienqualbHOM HayYHOU
JUTEpaType;
- IOPOTOBBIM YPOBEHB: JOCTATOYHOE IMOHUMAaHWE CYTH METOAMKH pEIIeHUs 3a/layu,
JonyileHbl omuOku. Pemenuss He Bcerma 0OOCHOBaHBL. YMEET MCIHOJIB30BAThH
HOPMaTUBHO-TEXHUYECKYIO0 JuTepaTypy. Cnabo opHEHTHUpYyeTCs B CHEHHUATbHOU
Hay4YHOU JINTEPATYPE;
- CPEIHUI YPOBEHB: B II€JIOM MOHUMAET CYTh METOJMKHU PEIICHUS 3aJaud, JOMYIIECHBI
omnOku. PemeHuss He Bcerga OOOCHOBAaHBL. YMEET HCHOJb30BaTh HOPMATHUBHO-



TEXHUYECKYIO ¥ CIIEHHAIBHYI0 HAYUHYIO JIUTEPATYPY;

- IPOJABUHYTHI YPOBEHb: B IEJIOM IMOHMMAaeT CYThb METOJMKM pELICHHs 3aJayu,
JomnymieHsl HeTo4HOCTH. CrocoOeH 00O0CHOBaTh pEIICHHsS. YMEET HCIO0Ib30BaTh
HOPMaTUBHO-TEXHUYECKYIO U CIIEIUAIBHYIO HAYYHYIO JIUTEPATYPY;

- BBICOKMI YpPOBEHb: NOHMMAE€T CYThb METOAMKM pemeHus 3aaadn. CrnocobeH
000OCHOBaTh  pEIICHHs. YMEET HCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U
CHELHAJIBHYIO HAYYHYIO JINTEPATYPY, IEPELOBON OIBIT.

Cocmasnaowas kKomnemeHyuy — 81a0eHue HaeblKamu

-HyJIEBOM ypPOBEHb: HE JEMOHCTPUPYET BJIAJCHHE HABBIKAMH  BBIITOJIHEHHUS
npodeccuoHanbHBIX 3a7a4. He MOXeT BBIMOJHUTH 3aJaHUS;

- MUHUMAJIBHBIM YPOBEHb: HE JEMOHCTPHUPYET BJIAJCHUE HABBIKAMHM BBIITOJTHEHHUS
npodecCUuOHaNbHBIX 3a/1a4u. VICTIBITHIBAET CYIIECTBEHHBIE TPYIHOCTHU MPU BBIMOJIHEHUH
OTJICJBbHBIX 3aJaHUI;

- IOPOTOBBIM YPOBEHb: BIIaJIc€T HABbIKAMH BBITIOTHEHUS NPO(eCcCHOHANBHBIX 3a7a4 Ha
IIOPOTOBOM YpOBHE. 3aJJaHHs BBINOJIHIET MEAJICHHO U HEKAYE€CTBEHHO;

- CpeIHUM YpOBEHb: BIAJCET HABBIKAMH BBIMOJTHEHUS MPO(PECCHOHANBHBIX 3ajad.
3a7aHus BBITIOJIHSET HA CPETHEM YPOBHE MO OBICTPOTE U KAYECTRY;

-TIPOJBUHYTHI  ypPOBEHb:  BJAJCET  YBEPECHHLIMH  HABBIKAMU  BBINIOJHEHHUS
npodecCHOHANIbHBIX 3a7ad. BBICTpO M KayeCTBEHHO BBIMOJHAET 3aJaHHs, HWHOT]A
JOITyCKasi HE3HAYUTEIIbHBIC MMOTPEIIHOCTH;

- BEICOKHUM YPOBEHb: BJIAJICET YBEPEHHBIMHU HaBBIKAMH BBITTOJTHCHU S
nmpoeCCHOHANIBHBIX 3a/Jad. BBICTPO M KadeCTBEHHO BBIMOJHSACT 3aJaHUs, TMPH
HEOOXOMMOCTH IEMOHCTPUPYS TBOPUECKHUH MOIXOI.

Obobwennas oyerka cghopmuposanHocmu KomnemeHyuil

- HyJIEBOW ypOBEHb: Ha HYJEBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABISAIOIIME; OJHA
WJIW JIBE U3 TPEX, OCTAJIbHBIC — HA OOJIee BHICOKOM YPOBHE;

- MUHUMAJIbHBI ~ YPOBEHBb: HAa MHHUMQJIBHOM YpPOBHE C(QOPMHUPOBAHBI: BCE
COCTABJISIIOIINE; OJTHA U JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIe€ BLICOKOM YPOBHE;

- IOPOTOBBIM ypOBEHb: HA IMOPOTOBOM YPOBHE C(HOPMHPOBAHBI: BCE COCTABIISIOIINE;
OJTHA WJIK JIBE U3 TPEX, OCTaJIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

- CpeIHUM YpPOBEHb: Ha CpeAHEM YPOBHE C(POPMHUPOBAHBI: BCE COCTABISIONIME; OJHA
WJIY JIBE U3 TPEX, OCTANIbHBIC — HA O0JIEe BHICOKOM YPOBHE;

- IpOJABHMHYTHIM  ypOBEHb: Ha  TMPOABUHYTOM YpPOBHE C(OPMHUPOBAHBI:  BCE
COCTABJIAIOIINE; OJTHA WK JIBE U3 TPEX, OCTAIBHBIC — HA BBLICOKOM YPOBHE;

- BHICOKMH YpPOBEHb: Ha BBICOKOM YypOBHE C(OPMHPOBAHBI BCE COCTABIISIONINE
KOMIICTECHITUM.

4.2 Boripochl K 3K3aMeHY U IIPUMeEpP IK3aMEeHAMOHHOI0 OnJiera

VY4eOHBIMU TJIaHAMHU 3K3aMeH 1Mo aucuuminie «CrenuanbHble CPeACTBAa U CXEMBbI
TPAHCIIOPTUPOBAHUS KUJIKOCTEN U THIPOCMECE» HE 3alJIaHUPOBaH.

4.3 Kpurepun oueHMBaHMS

OueHMBaHUE YpPOBHSI OCBOCHHS CTYJIEHTOM Y4eOHOro MaTepuayia JUCUUTIUIMHBI
«CrenuanbHble CPEACTBA U CXEMbl TPAHCIOPTUPOBAHUS KUIAKOCTEH U THAPOCMECEN)



MPOM3BOJUTCS TIO pe3yibTaTaM TEKYIIero KOHTpoiisa. Tekymiuii KOHTPOJb 3HAHUN
CTyJIEHTa OYHOU M 3a09HOH (hOpPM 00yUEHHUs OCYIIECTBIISIETCS IO PE3YJIHTATAM:

— BBITIOJTHEHUS 1a00paTOPHBIX PadoT;

— 3aIUTHI OTYETOB O JIAOOPATOPHBIX pabOTaX;

— BBITIOJTHEHUSI KypCOBOU PabOTHI;

— 3aIUTHI KyPCOBOM MPOEKTHI.

3ammTa 1abOpaTOpHBIX paldOT, KypcOBOM pabOThl NPOBOJUTCS B BHUJIE
cobece10BaHuA.

Ntorosas onenka mo 100-0amibHON IIKajge ompeAeiseTcs CymMMon OajioB 3a
CJIEaYyIOIINE BUIBI pa0OT COTIaCHO TaOJHIIE:

Bugsr padot MaxkcuMalIbHOE KOJIMYECTBO 0aIJIOB
Brimonnenue nadbopatopHoi paboThI 3 (3a 011HY)
3amuTa 1a00paTOpHON PadOTHI 1 (3a onHy)
BrinonHnenue KypcoBoit paboThI 40
3amnmTa KypcoBoil paboThI 24

Brinmonnenue Bcex J1a0OpaTOpHBIX  padoOT, MPETyCMOTPEHHBIX pabouei
POrpaMMON TUCUUILINHBL, SBJIAETCA 0053aT€IbHBIM.

[lonyyennass ouenka mno 100-OayuibHOM 1IKajme ONpeAenseT OLEHKY IO
rocynapcrBeHHou mkaine u mkaine ECTS:

Cymma 6amoB o 100- | Ouenka no mkase OneHka 1o rocyJapCTBEHHOU
OaJIbHOM ITKaJe ECTS HIKaJye
90-100 A OTan4HO / 3a4TEHO
80-89 B XopoIo / 3a4TeHo
75-79 C
70-74 b YV 10BIETBOPUTENILHO / 3a4TEHO
60-69 E
35-59 FX HeynosnerBopuTtenbHo / HE
0-34 F* 3a4TEHO

* — ¢ 00s13aTEIBLHBIM MOBTOPHBIM M3YYCHHUCM NUCIUILINHBI.

4.4 TlpuMep TeKylIEero ONMPOCAa HA MPAKTHYECKHUX (CEMHMHAPCKHUX) 3AHATHAX U
J1adopaTopHBIX padorax

Ha mpumepe tembl «OrnipeieneHue YHEPreTHIECKON XapaKTePUCTUKU IPIUPTay:
. UTo Takoe OTHOCHUTENIbHOE MOTrpyKeHue apaudra’?
. Kakoii Bug uMeroT pacxoaHasi U SHEPreTUUYECKasi XapaKTEPUCTUKU dpaudTa?
. C moMo1Ib1o KakuxX MpuOOpPOB U YCTPOIMCTB onpeaesieTcs nojgaya paudra’?
. Kak onpenensiercss 00beMHBIN pacxo i Bo3ayxa 3paudTomM?
. UTo Takoe yJenabHbIN pacxo/l Bo3ayxa B spaudre?
. Kak M0oxHO BerunciuTh KITJ apiudra?
7. Kak U3MEHSI0TCSl paCXOJIHbIE U SHEPIEeTUUECKUE XapaKTePUCTUKHU SpaudTa npu
YBEJIMYEHUU UM YMEHBIIICHUU T€OMETPUUECKOTO UM OTHOCUTEIBHOTO MOTPYKEHUS ?
8. UTO MOHUMAIOT MO/ T€OMETPUUYECKUM MOTrpyxKeHueM 3paudra?
9. Uto npencrapisieT coOO0M BbICOTA TOAbEMA KUJIKOCTU dpaudra?

AN DN AW~




4.5 KypcoBoe npoeKTHpPOBaHuUe

Tematuka KypcoBoil paboTel omnpenensercs pykoBoautenem HUPC ¢
UCIIOJIb30BAaHUEM TIOJIYYEHHBIX pe3yJbTaTOB HAaYYHO-UCCIEAOBATEIbCKOM paboThI
CTYAEHTOB B MPEIBIAYIINX CEMECTPAX.

KonnuecTBo 0aioB 3a BBIMOJHEHHE KYPCOBOM paOOThI OMPEAEIIeTCsl Kak cymMMa
0aJJIOB CIEAYIOUUM 00pa3oM:

ITokazarenp KonunuectBo 6anios
Odopmienue oTuera 0-5
Cobntonenue rpaduka BbINOTHEHUS 5
C110KHOCTBH BEIOPAHHOM TEMBI 0-10
[lonHoTa peleHnst TOCTaBACHHOMN 3a/1aun

[lonyyennas ouenka mno 100-OayuibHOM 1IKajne ONpeAenseT OLEHKY IO
rocynapcrBeHHon mkaine u mkaine ECTS:

Cymma OamnoB o 100- | OueHka mo mkasue OueHka no rocyJapCTBEHHOU
OaJIbHOM IIKaJe ECTS IKaje
90-100 A OTan4HO / 3a4TEHO
80-89 B Xopo11o / 3a4TeHo
75-79 C
70-74 b Y I0BJIETBOPHUTELHO / 32U4TEHO
60-69 E
35-59 FX HeynosnerBopuTtenbHo / HE
0-34 F* 3a4TEHO

* — ¢ 00s13aTEIBLHBIM MOBTOPHBIM M3YYCHUCM NUCIHUIINHBI.

S PEKOMEHAYEMAS JIMTEPATYPA

I Ocnosnaa numepamypa
1. Opnud Tl U TUAPOIIEBATOPHI B TOPHOU MPOMBIILIEHHOCTH [DJIEKTPOHHBIN pecypc] :
yueOHoe nmocobue ais By30B / JI. H. Kossipsixkuii, B. M. Moprynos, B. M. flkoBines,
O. A. T'emmepaunr ; 'OYBIIO "JOHHTY". - 5 M6. - Honenx : I'OYBIIO
"IOHHTY", 2017. - 1 ¢aitn. - Cuctem. tpeboBanusi: Acrobat Reader. - Pexum
nocrtyna: http://ed.donntu.org/books/18/cd8356.pdf. - 3arn. ¢ skpaHa.

II /lononnumensnasa naumepamypa
2. CazonoB HO. A. PacueT u KOHCTpYHpPOBaHUE CTPYWHBIX ANNapaTtoB [DIEKTPOHHBIN
pecypc] : yue6Hoe nocodue / FO. A. Cazonos ; Poc. roc. yH-T HedtH u raza um. .M.
I'yOkuna. - 918 K6. - Mocksa : PI'Y nwedtu u raza um. U.M. I'y6kuna, 2016. - 1
¢daitn. - Cucrem. TpeboBanus: Acrobat Reader. - Pexum pgocrymna:
http://ed.donntu.org/books/20/cd9739.pdf. - 3arm. ¢ skpana.
3. Komkuapko B. I'. OcHoBbI porpammupoBanus B cucreme MATLAB [OnekTpoHHBIN
pecypc] : yue6Hoe nocobue ans By3oB / B. I'. Komkunbko, A. W. Tlansiues ; ®I'AY
BO "FOxH. denep. yu-1", Unx.-rexHon. akaa. - 15 M6. - Taranpor : U3n-Bo FOxH.



http://ed.donntu.org/books/18/cd8356.pdf
http://ed.donntu.org/books/20/cd9739.pdf

dbenep. yu-ta, 2016. - 1 ¢daitn. - Cucrem. TpeboBanus: Acrobat Reader. - Pexum
nocrtyna: http://ed.donntu.org/books/17/cd7675.pdf. - 3arn. ¢ sxpaHa.

. Kospipsimkuit  JI. H. Mexanuyeckoe o00opyaoBaHHe OOBOAHEHHBIX KapbhbepoB
[DnexkTpoHHbIid pecypce] : [yuebHoe nmocobue mnsa By3oB] / JI. H. Ko3sipsiukuii, B. M.
Moprynos, O. B. ®enopos ; I'BY3 "HonHTVY". - 17 M6. - Honeuk : I'BY3
"HouHTVY", 2017. - 1 ¢aiin. - Cucrem. TtpeboBanus: Acrobat Reader. - Pexum
OOCTyma: . - 3arl. ¢ 9KpaHa.

. Hukynmuua O. K. Metogonmorust pacueToB THAPOIUHAMUYECKUAX MTapaMeTPOB MIAXTHBIX
aBTOMATU3UPOBAHHBIX CTAIIMOHAPHBIX YCTAHOBOK C IIEHTPOOSKHBIMA HarHETATEIIMU
[OnekTponnslii pecypc] : Monorpadusi / O.K. Hukynun, W.B. Kosanera, K.H.
Mapenuu. - 2 M6. - Jouneuk : YHUTEX, 2015. - 1 ¢aiin. - Cuctem. TpeboBaHuUS:
Acrobat Reader. - Pexxum nocrtyna: http://ed.donntu.org/books/cd2157.pdf. - 3arm. ¢
JKpaHa.

6 YAEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIJINHbI

YueOHO-MeTOAMYECKHE U31aHKs, paspadoTannbie B JOHHTY:

. Metonuueckne ykazaHusi K BBIIOJHEHUIO JTa0OpAaTOPHBIX pabOT MO HU3YYEHUIO
KOHCTPYKIIMI HAaCcOCOB JJISI TUAPOCMECEN [DIIEKTPOHHBIA pecypc| : i CTyAEHTOB
cnenuansHocteit 7.090209, 7.090216 u 7.090303 / JonHTYVY, Kad. sHepromexanuu.
cucteMm ; cocT.: JI. H. Kospipsaukuii, A. B. ®enopos. - 19 M0O. - Jlonenk : JJonHTY,
2017. - 1 ¢aitn. - Cuctem. TpeboBanus: Acrobat Reader. - Pexxum noctymna: .-
3aru. ¢ 3KpaHa.

. Meronuueckue ykazaHus K J1aDOpaTOPHOMY MPAKTUKYMY MO THUApPOMAIIMHAM U
TUAPONIPUBOAY [DNEKTPOHHBIM pecypc]| : i  oOydaronuxcsi HampaBlICHUS
noarotoBku  15.04.02 "TexHonoruueckue MamiMHbl U o0opymoBaHue" U
crienmanbHocTH 21.05.04 "T'oproe neno" / TOYBIIO "JOHHTYVY", Kad. sHepromex.
cucteMm ; cocT.: O. B. ®enopos [u ap.]. - 2 M6. - Jouenk : OYBIIO "JIOHHTVY",
2019. - 1 ¢aitn. - Cuctem. TpeboBanus: Acrobat Reader. - Pexxum noctymna: .-
3aru. ¢ 3KpaHa.

. MeTtoanyeckue ykazaHUs K BBIIIOJHEHUIO KYpCOBOTO MPOEKTA IO JUCUUILIAHAM:
"CrienmanbHbIE CPEJICTBA U CXEMBI TPAHCIIOPTUPOBAHUS KHUAKOCTEN U THAPOCMECE ",
"CrnenuanbHble CpPEICTBA M CXEMbl IMAXTHBIX BOJOOTJIMBHBIX, BEHTUISTOPHBIX
YCTAHOBOK M ruaponoabeMa" [DIeKTpoHHBIM pecypc| : aisg oOydarommxcs o
HampasjaeHuio moAroToBk 15.04.02 "TexHonornueckue MaIimHbl 1 000pyaoBaHuE",
Marucrepckass nmporpamma: "l'mapaBiuyecKHe — MAllUHBI, THAPONPUBOA U
ruJporIHEBMOaBTOMAaTHKa", cnennaibHocTh 21.05.06 "['opHoe neno" cnennanuzanuu
"T'opHble MaimuvHbl W 00OpyHoBaHHME" JTHEBHOM U 3aoyHOM (opm oOydenus: /
['OVYBIIO "IOHHTY", Kad. suepromex. cucteMm ; coct.: A. I1. Kononenko [u ap.]. -
5 MO. - Houeux : TOYBIIO "HOHHTY", 2020. - 1 ¢aiin. - Cucrem. TpeOOBaHUS:
Acrobat Reader. - Pexxum noctyna: . - 3ari. ¢ skpaHa.

DJIeKTPOHHO-UH(POPMALIMOHHBIE PeCYPCHI
ObC JJOHHTY — http://donntu.ru/library
OBC IPR SMART - http://www.iprbookshop.ru.

Internet-pecypcsl


http://ed.donntu.org/books/17/cd7675.pdf
http://ed.donntu.org/books/cd2157.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/

9. BOIONOHW)KEHUE TPYHTOBBIX BOJ HA CTPOUTEIBHBIX IUIOMIAJKAX [DIEKTPOHHBIN
pecypcl. - DJIEKTPOH. JIaH. - Pexum JIOCTyIa:
http://jsnip.ru/Jlom/vodoponizhenie.html. - 3aru. ¢ skpana.

10. leranu MamuH. DJIEKTPOHHBIA Y4EOHBIHA KypcC ISl CTYJE€HTOB OYHOM M 3a0YHOU
dbopm o00yuenus CocrtaBuUTENb: K.T.H., JOIEHT Kadeapbl TEOPETUYECKOU U
npuknagHon wmexanukn WM.  Kapumon. Pasgen 31. T'magpaBnuueckuii u
MMHEBMATUYECKUN TPAHCIOPT. [DIEKTPOHHBIA pecypc]. - DIEKTPOH. AaH. - Pexum
nocrtyna: http://detalmach.ru/lect31.htm. - 3arn. ¢ skpana.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JTUCHUITJIMHbI

1. Yueonas aymutopust Nel.116 yueOnsiii kopmyc 1 juisi mpoBeneHHUs 3aHSATUN
JEKIIMOHHOTO THUMA, KypCOBOTO MPOEKTUPOBAHMS (BBIMOJHEHHSI KYPCOBBIX NMPOEKTOB),
TPYIIOBBIX W WUHAUBUAYAIbHBIX  KOHCYJbTAIM, TEKYIIEr0  KOHTPOJS U
MPOMEXKYTOYHOM aTTecTalinu (MyIbTUMEIUIHOE 000pyI0BaHKe: KoMnbioTep Pentium —
I, onmepanmonnas cucrema Linux Ubuntu 18.04 (2018), LibreOffice 6.3.0 (2019),
mouutop TFT HANNS-GHW 173A 19", 4 TteneBusopa 22" Samsung;
CrelUaIu3upoBaHHas MeOeslb: JO0CKa KIacCHash CTEKJISIHHAs, CTOJbl ayJIUTOpPHbIC
JIBYXMECTHBIE, CTOJI MUChMEHHBIN, CTYJbs; Yu4eOHO-HATJISIHbIC MOCOOMS: TJIAaKaThl C
WJUTIOCTPATUBHBIM MaTEPHUATIOM ).

2. Cnenmanu3upoBaHHas 1a0opaTopus THAPABINYECKUX MAIIMH U TUAPOIPUBOJIA
Nol.117 yueOnbiit kopiyc 1 juist mpoBeieHUsI 1a0OpPaTOPHBIX 3aHITUN (KoMmmbloTep Intel
C-E1400, omepanmonnas cuctema Linux Ubuntu 16.04 (2016), LibreOffice 5.3.4
(2017), monmtop Samsung 755DF; mpuntep HP LJ 1200; cneumanu3upoBaHHas
MeOelb: TOCKa ayJuTOpHAas, MapThl; y4eOHO-HATJISIAHBIE MTOCOOUS: TEMOHCTPALIMOHHbBIE
MJIAKAThl; BEHTUJISITOPHAsI YCTAHOBKA JJISI CHATUSI adpOJUHAMHYECKON XapaKTEPUCTUKU
BEHTWISATOPA; BEHTWISATOpPHAs YCTAHOBKA JUISi M3MEPEHHS CKOPOCTEM W PacXxod0B
BO3/lyXa M TMOJIyYECHHE HAMOPHON XapaKTepPUCTHUKU BEHTWISITOPA; MOJEIb IIaXTHOU
BEHTWJISITOPHOM YCTAHOBKM C IEHTpOOekHbIM BeHTWisiTopoM BIJI — 32 wu
PETYJIMPYEMBIM JIEKTPONPUBOAOM; HACOCHas1 ycTaHOoBKa 1,5K-6 miist cHATHS HAanmoOpHOU
XapaKTePUCTUKU HAacoca M MPOBEPKU OSKCIEPUMEHTANbHBIA IyTEM 3aKOHOB
MpPOMOPUUOHATILHOCTA ~ TypOoMailivH;  3piaudTHass  yCTaHOBKAa  JUIsl  CHSTHUSA
XapaKTEPUCTUKHU 3pau@Ta; BOJOOTINBHAS YCTAHOBKA C THAPOAJIEBATOPOM ISl CHSTHUS
HAMoOpHOM XapaKTEepUCTUKU HAcOCa U TUJIPORJICBATOPA; BEHTUIISITOPHAS yCTaHOBKA C
BEHTWISITOPOM MECTHOTO IpoBeTpuBaHus BM-5 nns momydeHus a’poauHaMUYECKON
XapaKTEPUCTUKMA  BEHTWJIATOpPA; HACOCHas ycTaHoBka 4/[-6 mid  noiryyeHwus
WHJMBUAYallbHOM XapaKTepUCTHUKU HAcoca, HU3MEPEHUsi O0O0BbEMHOTO pacxoja ¢
MIOMOIIBKD  TPEYrOJIBHOIO  BOJOCIMBA; YCTAHOBKAa  AaBTOMATU3AallMd  TJIABHOM
BOJIOOTJIMBHOM YCTAaHOBKU C TPEMsi HACOCHBIMU arperaramMu U C TpeMsi HAaCOCHBIMU
arperatamMi U ¢ 3JIMBKOW HACOCOB MOTPY>KHBIM HACOCOM, OOKOBBIM aKKyMYJISITOPOM U
BOJIOBO3AYIIHBIM 3KEKTOPOM; BEHTWUJIATOPHASI YCTAaHOBKA C BEHTWJISTOPOM MECTHOTO
MIPOBETPUBAHUS; KOMIIPECCOPHAsI YCTAHOBKA C BUHTOBBIM Kommpeccopom 31D IIB-5
JUISL OINIPENECNICHUs] TMMOJa4d KOMIIPECCOpa; KOMIIPECCOPHAs YCTAHOBKA C IMOPLIHEBBIM
KOMIIPECCOPOM ISl ONPEACNICHUs IMOJadyd KOMIIPECCOpa M CHATHS WHIAWKATOPHOU
JIUarpaMMbl; BOJIOOTJIMBHAsI YCTaHOBKA € LEHTpoOexkHbIM HacocoM K-20 nmmsa cHsTug
JAaBJICHUM M U3MEpPEHUs] 00bEMHOr0 pacxoja ¢ MOMOIIbI0 JuadparMbl; BOJOOTIUBHAS
YCTAaHOBKa C mMapajyieJbHO padoTarommumu HacocamMu K-8 1 cHATHS HamopHOM


http://jsnip.ru/���/vodoponizhenie.html
http://detalmach.ru/lect31.htm

XapaKTEPUCTUKU TMapaJJIEIbHO padoTaromuX TypOOMaIinH, paldoTalolUX PSJIOM;
BOJIOOT/IMBHAasA ycraHoBKa ¢ Hacocom KC-10 pns mnoiydyeHHss KaBUTAaIMOHHOMU
XapaKTEPUCTUKHU IIEHTPOOEKHOIO0 HACOCA; BOJOOTIIMBHAS YCTAHOBKA C BEPTUKAIHHBIM
orpykHeIM HacocoM BII-50 myisi CHATUS HAOPHBIX XapaKTEPUCTHK HACOCA; HACOCHAs
yctaHoBka 2K-6 s KaBUTAllMOHHBIX MCHBITAHUW U TPOBEPKU OMNBITHBIM IYTEM
3aKOHOB  MPOMOPIMOHAIBHOCTH TypOOMAalIuH; BOAOOTIMBHAs YCTaHOBKA  JJIs
onpeNieNieHUs] TUAPABINYECKON KPYMHOCTH TBEPIbIX (hpakiuil U3 pa3HOro mMaTepuania;
YCTAHOBKA [JIi MUCHBITAaHUA THUAPOMY(DTHI C I1EJIbI0 MOMYy4YEHUSI €€ MEXaHUYECKOU
XapaKTEPUCTUKHU; YCTAaHOBKAa [Jii MCHBITAHUS IIECTEPEHHOrO0 Hacoca ¢ IENbIo
MOJIYYEHUS] €ro MEXaHMYECKOM XapaKTEepUCTUKH; YCTAaHOBKA IS HCIHBITaHUS
MOPIIHEBOTO THAPOMOTOPA C IEJBIO0 MOJYUYEHUSI €Tr0 MEXAaHUYECKOW XapaKTEPUCTUKHU;
1a00OpaTOPHBIM CTEHJ [JIsi TAPUPOBKU MPYKUHHBIX MAHOMETPOB; YCTAHOBKA JIJIs
UCIBITAHUSI BHUHTOBOTO HAcoca C I1EJIbl0 TOJYYEHUS €ro MEXaHUYECKOU
XapaKTEPUCTUKHU; YCTAHOBKA Jisi JEMOHCTPAIlMM PEXKUMOB JBUKEHUS KHUIAKOCTH;
HACOCHasl yCTaHOBKA ISl ONPEACIICHUS MOJIaud KalreJlbHbIX KUJIKOCTEH; YCTaHOBKA JIJIsI
n3MepeHuit K03 (OUIIMEHTOB MECTHBIX COMPOTUBJICHUHN; YCTAHOBKA JJIsi MCCJIEI0BaHUS
napajuieIbHOW M MOCJeI0BaTeIbHON paboThl IEHTPOOEKHBIX HACOCOB; YCTAaHOBKA IS
OMpeIeNICHNs KOJIMYECTBA UMIYJIbCOB U MYJIbCUPYIOIIETO JABICHHUS ).

3. [lomenieHus st caMOCTOSITENILHON pabOThl C BO3MOXKHOCTBIO MOJKIIOUECHUS K
cetu "MuTepHer" u oOecriedyeHUEM JIOCTyNa B BJIEKTPOHHYIO HWH(OPMAIMOHHO-
0o0pa3oBaTeNbHYIO Cpelly OpraHM3allM: YUTaJIbHbIE 3alibl, ydyeOHble Kopmyca 2, 3
(KoMmmbroTepHass TEXHMKa C BO3MOXHOCTHIO MNOJAKIIOUEHHS K ceTu «HHTepHeT» u
o0ecrieueHeM JOCTyMa B 3JIEKTPOHHYIO HH()POPMAIIMOHHO-00PAa30BaTENbHYIO CpPEay
(BUOC NOHHTY) u snektponHo-o6ubaunoteunyto cucremy (ObC [PRbooks), a Takxke
BO3MOKHOCTbIO MHAMBHUIYaJIbHOIO HEOIPAHUYEHHOTO JocTyma oOyyatomuxca B ObC u
OUOC nocpeactsom Wi-Fi ¢ nepconanbubix MoOWinbHbIX ycTporcTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — obmectBennas ynuren3us MPL 2.0, Grub loader for
ALT Linux - munensus GNU LGPL v3, Mozilla Firefox - munensust MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nuiien3zust GNU GPL).
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