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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Aucunnnuaa «'uapaBnnka ¥ OCHOBEI THAPOIIPUBOIAY» SBIACTCS 00g3aTeTbHON TUCIUILIMHON BAPHATUBHOI JacTH.

1.2 | Llens n3ydeHus] AUCUUILIMHEI - MOTydeHue (GyHIaMEHTAIBHBIX 3HAHIH B 00J1aCTH MEXaHUKH JKUIKOCTEH M Ta30B IS
I'TyOOKOTO U3y4eHHs CTyAEHTaMH COOTBETCTBYIOLIUX PA3/eiIOB CIICIMAIBHBIX JUCIUIIINH 1 TBOPYECKOTO PELICHUS
MIPOU3BOJICTBEHHBIX 33/1a4, CBA3aHHBIX C THAPOMHEBMOMEXaHHUYECKUMH MPOLECCAMU U SBIEHUAMH B TEXHOIOTHUECKHUX
cUCTEMAX.

1.3

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazgen) OOIT: b1.B

2.1 | TpeGoBanus K npeaBapuTeIbHON NOAT0TOBKE 00y4al0IIerocs:

2.1.1 | Jast ocBOSHMS AUCUUILTUHBI «[ HApaBINKa M OCHOBBI THAPOIIPHUBOIAY 00yJaIOLIHecs AOJKHBI 00Ia1aTh 3HAHUSIMU,
YMEHUSIMU U HAaBBIKAMHU, MIOJyYEHHBIMH NPU U3YyYEHUU AUCIUILINH:

2.1.2 | MaremaTuka

2.1.3 | ®usuka

2.2 | AucuMnJMHbI M NPAKTHKH, JAJI5 KOTOPBIX OCBOEHHE JAHHOMH TUCHUILUINHBI (MOIY/Is1) HEO0X0AUMO KAK
npeauIecTByOIIEe:

2.2.1 | OcBoeHre UCIUITIMHEI "I UApaBINKa H OCHOBBI THIPONPUBO/A" SBIISETCS HEOOXOUMBIM JUTS U3YyICHUS TTOCIIETYIONTIX
JTUCHIUIUIMH B PaMKax JAIbHEHIero GopMupoBaHus 1 Pa3BUTHUS CIEIYIONIMX KOMIETEHIIHIA:

2.2.2 | TexHonoruueckue Mporecchl aBTOMaTH3UPOBAHHBIX MPOU3BOJICTB

2.2.3 | IlpepauninoMHasi IpakTUKa

2.2.4 [ [ToaroToBKa K MpoLeaype 3alIUTH B IPOIeTypa 3alIUTHI BEITYCKHOH KBATH(HUKAITHOHHON pabOTHI

3. KOMIIETEHLINU OBYYAIOIIETOCSI, POPMUPYEMEIE B PE3YJIBTATE OCBOEHNS ANCLUILINHEI
(MOZY.JIsA)

OIIK-1: crioco0HOCTHIO UCII0JIB30BATH OCHOBHbIE 32aKOHOMEPHOCTH, /ICICTBYIOIINE B NMPoLiecce M3roTOBJIEHUS MPOAYKIIUH
Tpeﬁyemoro Ka4iyecTBa, 3a1aHHOI0 KOJIMYECTBA IIPH HAUMEHBIIHUX 3aTpaTax oﬁmecn;enﬂoro Tpyaa

3HaTh: o01Ire 3aKOHOMEPHOCTH MTPOIIECCOB ABIKEHUS KHUAKOCTEH M0 TPyOOIpOBOIaM, IIPHHITUITE pabOTHI B yCTPOHCTBA

YMmern: BRBRNERE Ry RO HRARQIIP R SHAETY I SXGI T bBBBY 1 EsdH HBMPNBBEPBB01HbBIX CHCTEM M CHCTEM THPO- U

Baaners: gﬁ%ﬂ@ﬁﬂ%ﬁ%&%&%@%ﬁ%&%ﬁwwwm%mﬁw e

MK-2: cnoco0Ho

peann3anum 0CHOBHE HOJOrAYeck ! HH AL
MaTeMaTHYeCKHX MojieJieii, MeTOIbl CTAHJAPTHBIX HCIBLITAHUIA 10 ONpeIeIeHNI0 qmsmco-Mexaanecxnx CBONCTB H
TEXHOJOI'NYECCKHUX n0Ka3aTeJ1en MaTepna.ﬂos M I'OTOBbIX mz]emm, CTaHHapTHLIe METOAbI UX l'lpOEKTPlpOBaHI/lﬂ,
nporpeccnsﬂme METOAbI 31can1yaTa1mu H3}1€J1ﬂi/'l

3HaThb:

Ymerb:

Baaners:

B pesyibTarte ocBOeHUS JMCHMILIMHBI 00Y4AIOLIUICS J0JKEH

3.1 (3HaTh:

3.1.1 | oOmrrie 3aKOHOMEPHOCTH MPOLIECCOB JIBHKCHHS )KUAKOCTEH MO TPyOOIPOBOIaM, IIPHHIIMITEI paOOTHI H YCTPOKCTBa
000pyI0BaHKS TPYOOIIPOBOJHEIX CHCTEM M CHCTEM THAPO- U ITHEBMOIIPHBOIA.

3.2 | YMeTh:

3.2.1 | ompenensTh TEXHOIOTHYECKHE TapaMeTphl paboTHl 000PYIOBaHHS TPYOOIIPOBOIHBIX CHCTEM H CHCTEM THIPO- U
ITHEBMOIIPHBO/IA, TPOBOANTD MICCIIEAOBAHIS B SKCIICPHIMEHTAIBHBIX W IIPON3BOACTBEHHBIX YCIOBHAX, 00pabaTeIBaTh U
aHAIM3UPOBATH MOIYyYEHHYIO0 HHOOPMAIHIO C LIENIBI0 pa3pabOTKU PEeKOMEHAAINH JUI BEJCHUS IIponecca MpH U3MEHECHUT
KOHCTPYKLIMU 000PYIOBaHUS.

3.3 | Bragern:

3.3.1 | BBIMOJHEHUEM MTPOEKTHBIX paOOT U TEXHOJIOTHUECKUX PACUETOB TPYOOIIPOBOAHBIX CHCTEM C MPUBIICUEHUEM
BBIYMCIIUTENBEHOH TEXHUKH, CTAHAAPTHBIX ¥ OPUTHHAIBHBIX POTPAMM.

4. CTPYKTYPA 1 COAEPKAHHUE JUCLHUILIAHBI (MOAYJIST)

Kon HaumenoBanue pazaenoB u Tem /Bua | Cemectp / | HacoB | Komneren- | Jlureparypa | Mutpe | Ilpumeuanue
3aHATHSA 3aHATUA/ Kypce IHH PaKT.

Pa3nen 1. BBenenue B kypc




1.1 3anaun kypca. Ero mecto B cucteme 0,4 OIIK-1 TIK- JI1.1J11.2
3HaHWI WHKEHEPa 110 CHEeIHaTbHOCTH. 2 JI1.3J12.1
Kpatkoe conepkanue kypca. [Ipenmer 2.2
runpomMexaHuk. OCHOBHBIE CBOMCTBA JI2.3J13.1
skunkocted. UneanbHas U peanbHas 215253 54
JKUIKOCTb. JKHUIKOCTh KamnenbHas U 252627 38
razoo0pa3zHas. ®u3nko—MexaHuIecKue 29 310
cBo¥cTBA KuaKocTed. CHIIBI,

JEHCTBYIOIINE B XHUIKOCTAX. /JIek/
Pa3nen 2. l'mapocraTuka.

2.1 TI'mppocraTrueckoe naBIeHUE U €ro 0,4 OIIK-1 IIK- JI1.1
cBolicTBa. AOCOIOTHBIN U 2 JI1.2J12.1
OTHOCHUTEJIHHBIN MOKOH (PaBHOBECHE) J2.2712.3
xuakux cpel. JuddepenimansHoe 31323354
ypaBHEHHE PaBHOBECHUS KHUIKOCTH 2536 27 38
(ypaBHeHue Diinepa). OCHOBHOE 29 210
ypaBHEHHUE TuApPOCcTaTUKU. [I10CcKOCTh
CpaBHEHHS, HATIOP ¥ TOBEPXHOCTh
ypoBHs1. [IpuOOpHI 7151 U3MEpEHUS
nasnennd. 3akoH ITackams. /JIex/

2.2 W3mepeHue naBiieHys B annaparax u 1 OIIK-1 ITK- J1.1
TpybompoBoaax /J1a6/ 2 JI1.2J12.1

2.2
JI2.3J13.2
21323354
3536 37 38
39 310
Paznen 3. l'uapoaunamuxa

3.1 Knaccudurkarus BUIOB IBHXKCHUS 0,4 | OIIK-1 IIK- J.1
skuakocT. OCHOBHEBIE KHHEMATHYECKHE 2 JI1.2J12.1
TIOHATHS: CTpyHUaTasi MOZIEIb ABVKCHUS J12.2 J12.3
JKUIKOCTH, TPACKTOPHS, TUHUS TOKA, 2122323 54
3JIEMEHTapHas CTpyHKa, )KUBOE CEUCHHUE, 2506 97 38
CKOpOCTbh, PacXo, THAPABINIECKUN 29 210
pamuyc. /Jlex/

3.2 OnpenencHue K03 UIHMESHTA 2 OIIK-1TIK- | JI1.1 JI1.2
ruapasangeckoro Tperus /Cp/ 2 JI1.3J12.1

2.2 712.3
313233 54
3536 3738
39310
Paznen 4. {uddepennnanbnoe
yYpaBHeHHe IBHKEHHUS KATKOCTH.

4.1 YpaBHeHHE HEPA3PBIBHOCTH TIOTOKA. 0,4 | OIIK-1TIK-| JI1.1JI1.2
YpaBHeHHE IBMKEHUS UACATEHON 2 JI1.3J12.1
KHUIAKOCTH (ypaBHeHHE Ditnepa). /JIex/ J22J12.3

31323354
3536 37 38
39 310
Pasnen 5. YpaBuenne bepnyiin.

5.1 I'eomerpuueckuii 1 SHEPreTUUEeCKUn 0,4 | OIIK-1 IIK- J.1
cMbIcn ypaBHeHUH bepHymu. TTonHbrii 2 JI1.2J12.1
HaIIop W €ro cocTasisitomue. Teopust J2.2712.3
Tpyoxu IInto — [Ipanarns. [Tpumenenne 010202354
ypaBHeHUs bepHymm [uis pacueToB 0536 37 38
HEKOTOPBIX TEXHUYECKUX YCTPOUCTB: 99 310

PacxoOMepOB JPOCCETBEHOTO THIIA,
CTPYHHBIX HacocoB. /JIex/




5.2 N3mepenue BI3kocTH xKuIKOCcTH /J1ab/ 1 OIIK-1 TIK- JI1.1J11.2
2 JI1.3J12.1
2.2
J12.3J13.1
JI3.2
21222354
2506 97 38
39310
53 OmnpexeneHue mos CKOPOCTe B | OIIK-1IIK- | JI1.1JI1.2
Tpybomposoe /J1a6/ 2 JI1.3J12.1
2.2
J12.3713.1
JI3.2
31323354
2506 97 38
29 210
54 PacueT notepr Hamopa B MECTHBIX 4 OIIK-1 TIK- | JI1.1JI1.2
compoTuBieHusx /Cp/ 2 JI1.3J12.1
2.2
JI2.3713.1
210222354
2502627 38
39310
Pa3nen 6. OcHOBBI TeopuH MOA00UsI
THAPOMEXaHUYeCKHUX SIBJIEeHUI.

6.1 VYcnoBust mogo0Hst, KPpUTEPUH TTOA00NS. 0,4 OIIK-1 IIK- JI1.1 J11.2
[Ipumenenne Teopuu Mogo0OMs K 2 JI1.3J12.1
PpeLIeHUIo 3aa4 THAPOMeXaHuKY. /JIex/ J22J12.3

21222354
2526 27 38
39 310
6.2 HcTeueHne )XuaKoCTH 4yepe3 HacaaAKu IIpU 4 OIIK-1IIK- | JI1.1JI1.2
nocrtossHHOM Hamnope /Cp/ 2 JI1.3J12.1
J2.2J12.3
31323354
0536 37 38
99 210
Pazpgen 7. Ilpupona noreps.

7.1 Buabl notepb SHEPrUM NP IBUKECHUHI 0,4 | OIIK-1 IIK- J.1
JKUJIKOCTU 110 KaHanaM. Ilotepu sHepruu 2 JI1.2J12.1
II0 ATIMHE TPYOOIPOBOAA TTOCTOSHHOTO J22J12.3
ceueHus. YpasHenue Jlapcu — Beiic6axa. 21223324
KoaddunmeHT ruapaBingeckoro TpeHusl. 2536 27 38
AOGcoroTHas M OTHOCHTEIBHAS 99 210
1IepOXOBATOCTS. /JIek/

7.2 Pacuér runpaBnuueckoro TpeHus B 4 OIIK-1 ITK- JI1.1
TEeXHUYECKUX TpyoomnpoBoaax /Cp/ 2 JI1.2J12.1

J2.2J12.3
013233524
252627 38

39 310

Pa3nen 8. Pe;kuMbl JBHKEHHS
SKHAKOCTH.




8.1 Teopus naMUHApHOTO pexuMa. 3aKOH 0,4 |OIK-1TIK-| JI1.1J11.2
HU3MEHEHUS CKOPOCTH 10 CEUYEHUIO 2 JI1.3J12.1
noroka. Pacxon u cpeHsisi CKOpOCTb. J22J12.3
Koa¢punuent kuHeTHIeCcKoil SHePTHH. 01323334
Onpexenenue kodppuIreHTa D526 37 28
TU/IPABIMYECKOTO TPEHUS MPU 29 310
JTAMHHAPHOM PEXHME.

TypOyneHTHBIA pexXuM JBHKECHUS
KHUIKOCTU. TeUCHUE KUIKOCTH T10
TpyOOIIPOBOAAM IIpH TypOYJICHTHOM
pexxume. ['mapaBnudecku raagkue u
iepoxoBaTbie TpyOsl. MeTo b1
onpeneeHus: KodpPHUIreHTa
THIPABINYECKOTO TPEHUS IIPpU
TypOyneHTHOM pexume. Dopmyinsl 1uis
OIpeIeIICHHs IOTEPh ¥ IPaHUIIBI UX
npuMeHeHns1. TypOyneHTHOCTD U ee
XapaxkTepucTHKH. /JIex/

8.2 H3mepenue pacxoaa )KUIKOCTEH U Ta30B 1 OIIK-1 TIK- J1.1
B TEXHOJIOTUYECKUX 2 JI1.2J12.1
TpybompoBoaax /J1a6/ 2.2

J2.3J13.2
21323354
3536 37 38

39 310

8.3 PacueT cymmapHbIX TOTEpH B 4 OIIK-1 TIK- JI1.1
Tpybomposogax /Cp/ 2 JI1.2J12.1

J2.2J12.3
31323354
0536 37 38

39 310
Paznen 9. l'uapaBaunyeckuii pacuer
TPyOONpPOBOI0B

9.1 Knaccudukarus tpyoompoBoI0B. 0,4 | OIIK-1 IIK- J1.1
Mertons! pacyera TpyOOIIPOBOAOB. 2 J1.2J12.1
OpHOMEpHbIE MOTOKH KUAKOCTU U Ta30B. J12.2 J12.3
XapakTepucTiuka TpyoOoIrpoBoa, KpUBBIC 013233 54
motpedHoro Hamopa. Pacuer 35363738
TpyOOIPOBOa MPH MOCIE0BATETLHOM 39310
COCIMHEHUH TPYO pa3IMuHOrO JHaMeTpa.

Pacuer TpybomnpoBona mpu
MapauIeIbHOM COSIVHEHUH TPYO U
YY4aCTKOB C pa3BeTBICHUAMH. /JIex/

9.2 HccenenoBanue ruipaBiviKu peaibHbIX 2 OIIK-1 IIK- JI1.1 J11.2

TpyOompoBoaoB /J1ad/ 2 JI1.3J12.1
2.2

J12.3713.1
31323354
3536 37 38

39310

93 Bunpl noteps B JIonacTHBIX 4 OIIK-1 TIK- JI1.1J11.2

runpomanuaax /Cp/ 2 JI1.3J12.1
2.2

J12.3J13.1
21323354
3536 37 38

39 310

Pasnen 10. I'mapaBinyeckne MalIHHbI




10.1 [IpuHun necTBus, KaaccupuKaIms. 2 0,4 OIIK-1 TIK- JI1.1J11.2 0

OCHOBBI TEOPHH JIOTIACTHBIX HACOCOB. 2 JI1.3J12.1
LenTpoOeKHBIe HACOCH, HX J22J12.3
xapaxTepucTuku. Teopus moxodus, 01323334
nepecyeT XapakTePUCTUK JOMAaCTHBIX D526 37 28
HacocoB. HacocHast ycTaHOBKa U ee 29 310

XapaKTepUCTHKH. PeryaupoBanue
pexuma pabotsl Hacoca. KapuTaiust B
Hacocax. /Jlex/

10.2 TpuHIUI MOT00US IPU MOICTUPOBAHUN 2 4 OIIK-1 IIK- J.1 0
rugpomantiH /Cp/ 2 JI1.2J12.1
.2
J12.3J13.1
31323354
3536 37 38
39 310

5. ®OHJI OIEHOYHBIX CPEJACTB

5.1. KoHTpo/IbHBIE BONIPOCHI M 3a/IaHUSI

Bormpocsr k 3aueTy

1. [Ipenmer ruapasnuku. OCHOBHBIE CBOMCTBA >KUAKOCTEH. lneanbHas u peanbHas KUAKOCTb. JKUAKOCTH KarenabHas U
razoo0pasHas.

2. DU3NKO—MEXaHUYECKHE CBOMCTBA XUAKOCTeH. Cuibl, AEHCTBYIOLINE B KUAKOCTSX.

3. I'uapocraTHyeckoe NaBICHUE U €ro CBOWCTBA. AOCONIOTHBIM W OTHOCHTENBHBIA TOKOH (paBHOBECHE) YKHUIKUX CPEI.
4. JuddepeHnnanbHoe ypaBHEHHE PAaBHOBECHS KHUIKOCTH (ypaBHEHHE Ditnepa).

5. OCHOBHOE ypaBHEHHE THMAPOCTATHKH. [IIOCKOCTh CpaBHEHHS, HAOp M MOBEPXHOCTH YPOBHSI.

6. [pubops! i m3MepeHHs naBieHUs. 3akoH [lackais.

7. Krnaccudukanus BUIOB IBIKECHUS XHUIKOCTH. OCHOBHBIE KHHEMATHUECKHE MOHATUS: CTpyHUaTas MOJENb JIBIDKCHUS
JKUJIKOCTH, TPaeKTOPHsl, IUHUS TOKA, dIEMEHTapHAas CTPyHKa, )KHBOE CEYeHHE, CKOPOCTb.

8. Pacxon >kuaKocTH, THAPABINYECKUN paanyC, SKBUBAJICHTHBIN AUaMETD.

9. Pexxumbl nBrKeHHS KUAKOCTH. TeopHs TaMHHApHOTO peknMa. 3aKOH W3MEHEHHS CKOPOCTH II0 CEUSHHIO ITOTOKA.
Pacxon u CpEenHsAA CKOPOCTb.

10. JuddepeHunanbHoe ypaBHEHHE JIBHKCHHUS KUIKOCTH.

11.  VYpaBHeHuE HEpa3pHIBHOCTH MOTOKA. Y paBHEHUE JIBUKEHHS HJICAIbHOM JXUIKOCTH (YpaBHEHHE Dinepa).

12. VpaBHenue bepHynnu 1 uacanbHON U PEaNbHON KUIKOCTEH.

13. I'eomerpudeckuii U SHEPreTUUECKUl cMbIca ypaBHeHMH bepHyiiu. I10oaHBI HANOp U €ro COCTaBIISIOLIUE.

14. Teopust Tpyoxu ITuto — IMpanamis.

15. IMpumenenne ypaBHeHUs BepHymmm Ui pacdeTOB HEKOTOPBIX TEXHUUECKHX YCTPOMCTB: PacxXxoIOMEpOB JPOCCEIHHOTO
THUIA, CTPYHHBIX HACOCOB.

16. OCHOBBI TEOpUHU MOAOOUS TUAPOMEXAHUUECKUX SBICHHUM.

17. YcnoBust mogo0usi, TEOPEMBI TTOTO00MS.

18.  Kpurepun nomobus. [[ppumeHeHre Teopruu mo1001s K pEIIeHUIO 321a9 THPOMEXaHUKH.
19. TIIpupona noreps. Buasl moTeps S3HEPrUU NPH ABMKEHUHU KHJIKOCTH 10 KaHAJIAM.

20. ITotepu sHeprum mo AnMHE TPYOONPOBOAA MOCTOSHHOTO cedeHHs. YpaBHeHnue Jlapcu — Beiic6axa.

21. Koa¢pouumenTt ruapaBmngeckoro TpeHns. AOCOTIOTHAS M OTHOCHTEbHAS IIEPOXOBATOCTb.

22. Koa¢pdumument kunernueckoit seprun. Onpeneneane ko3(GUnruenTa rugpaBIndeckoro TpeHUs Py JJaMUHAPHOM
pexuMe.

23. TypOyaeHTHbIH pEeXKUM IBIXKCHUS XKUAKOCTU. TedeHue )KUIKOCTH 10 TPyOOIpPOBOAAM IIPH TYpOYJICHTHOM PEXHME.
24. I'mppaBnwudeckyn TiIafkne W IMIepoxoBaThle TPYObl. MeTopl onpeneneHus ko3 GUIneHTa THAPABIMIECKOTO TPSHUS U
TypOyJIEHTHOM pEXUME.

25. Dopmyibl A1t ONpeeIeH s OTePh U FPaHULbl UX NPUMEHEHUs. TypOyJIeHTHOCTh U €€ XapaKTePHCTHUKHU.

26. I'mppaBiaudeckne MOTEPH B MECTHBIX CONPOTHBICHUSIX.

27. Knaccudukanus tpybompoBogoB. MeToas! pacuera TpyOOIpOBOIOB.

28. OpnHOMepHBIE MOTOKH JKUAKOCTU M Ta30B. XapaKTepUCTHKa TPyOONpoBoaa, KpUBbIE MOTPEOHOTO HAmopa.

29. Pacuer TpyOonpoBosa mpH MOCIEOBATEIBHOM COSIMHEHUH TPYO Pa3iIndHOIO JUaMETpa.

30. Pacder TpybompoBoa Mpu NapaieIbHOM COeTMHEHUN TPYO M YIaCTKOB C Pa3BETBICHHUSMH.

31. I'uapaBnudeckue MamuHbl. [TpuHIUN ASHCTBUS, KIacCUPHUKALILSL.

32. OCHOBBI TEOPUH JIOTIACTHBIX (LIEHTPOOEIKHBIX) HACOCOB.

33. Teopust mogoOus, epecyeT XapakTePHCTHK JOMACTHEIX HACOCOB

34. OCHOBHBIE TTapaMeTpPhI IIEHTPOOEKHOTO Hacoca.

35. [Tomaua Hacoca. MeToauka onpenencHus.

36. [TonHbIi HaMOp HEHTPOOEKHOIO HACOCA, YACTHBIC CIydad €ro ONpeeICHHS.

37. BeicoTa BcachIBaHUS.

38. MoHocTh ruapaBnuyeckoil mamuabl. KITI.

39. PaGota Hacoca B cetu. IlapajutenbHast ¥ OCIEI0BATENbHAS CXEMbI TTOIKIIIOUCHUSL.

40. Perymuposanme pexuma padoTel Hacoca. KaButanms B Hacocax.




5.2. Tembl nUCbMEHHBIX PadoT

TeMBI KOHTPOJIBHBIX padoT:

KonTpomnsHas padora Nel:

Ou3nuecKue CB-Ba KHUIKOCTEH, BUIBI PACX0J0B )KUIKOCTH, YACIO Re, ABImKEeHNE )KUAKOCTH MO TPYOOTIPOBOAAM;
OmnpeneneHue NOTEPb B peajbHBIX TPYOOIPOBOAAX HA TPEHUH U B MECTHBIX COMPOTUBIICHUSX;

PacdeT rumpaBaruecKiuX MamiH (HACOCOB M BEHTHWJIATOPOB), MOTHBIM Hanop Hacoca (BeHTwiaTopa), K.I1.JI. ruapasindeckoit
MaIIHBI

5.3. ®oH/ OLICHOYHBIX CPEACTB

DOoHJ1 OLIEHOYHBIX CPEICTB 110 JUCLIMIUIMHE NpecTaBiaeHbl B Buae Ilpunoxenus k qannou PITJI u pasmenen B coctae OYMK
JUCHUIIHHBI

5.4. IlepeyeHb BHI0B OIIEHOYHBIX CPEICTB

KommuiekT GuiieToB K 3a4eTy, OTYETHI 0 JIAOOPaTOPHBIM padoTaM, KOMIUIEKT 3aJaHUi 7151 KOHTPOJIBHBIX padoT.

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOZY JIS)

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, rox | Komuu-Bo
JI1.1 | Cxuptnamze A.T., I'mppapnvka B MammHOCTpoeHHH. Y. 1.: YyeOHHK: B 2 4. 2-¢ Crapslii Ockoin: 20
WBanos B.1. U3, mepepad. u o1 THT, 2010
J1.2 [Cxmprmamse A.T'., I'mppasnuka B MmammHOCTpoeHHN. Y. 2.: YueOHHK: B 2 4. 2-¢ Crapsrit Ockoi: 20
WBanos B.U. u31., nepepad. u JOIL. THT, 2010
JI1.3 | Tummn, O.A.[u ap.] |TuapaBnuka u OCHOBBI THAPONPUBOIA [ DIEKTPOHHBIN pecypc]: Bonrorpan: 1. U3,
yaeOHOe Tocobwue - http://lib.volpi.ru Bour'TY, 2016
6.1.2. JlonosiHUTEIbHASA JTUTEPATypa
ABTODBI, COCTABUTENN 3arnaBue WznarensctBo, rox | Komuu-Bo
JI2.1 |Kynunos, B.A., I'mppasnmka: yae6HOE TocoOHe M.: Beiciast 51
Kapramos, 9.M. mikona, 2006
JI2.2 |KymuuoB ,B.A.[ u np.] [['mapaBnmka: yaeGHOe mocobue M. Beiciiast 25
mkoia, 2007
JI2.3 | AprembeBa, T. B. [u lMunpasivka, TuIpOMaIIMHBI M THAPOITHEBMOIIPUBO/L: YaeOHOE M.: Akanemus, 25
ap. | nocobue 2007
6.1.3. Meroguueckue pa3padoTku
ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, rox | Komuu-Bo
JI3.1 | Mokpenosa U.C. Pacuér koxyxoTpy04aToro Terio00MEHHUKA METOJIOM Bonrorpan: 1. U3,
Harpy304HbIX XapaKTePUCTHUK: «MeTouuecKue yKa3aHus». BonrI'TVY, 2015
Brimyck 3
JI3.2 | baiinakosa, H. B. [u MeTtoandeckue yKazaHHsI [0 BHIIOJHEHHUIO Ta00paTopHbIX padoT | Bomkckuit: [b.u.], 91 U3,
Ip.] no nucuuruinHe "['unpasnvka u 2017

TUIPOITHEBMONPUBOA" [DIEKTPOHHBIN pecypc]: METOAUYECKHE
ykazaHus - http:/lib.volpi.ru

6.2. Ilepeyens pecypcoB MH(POPMALIMOHHO-TeJIeKOMMYHMKALMOHHO# ceT "UHTepHeT"

31 | Onexrponnas 6ubnuorexa BITN (punuan) Bonr['TVY: http://library.volpi.ru/csp/library/StartPage.csp

32 | DnexTpoHHBIE yueOHO-MeToauueckue Kommekcsl BITU: http://umkd.volpi.ru/

33 | DnexTpoHHO-6MOMHOTEUHast cucteMa BonrI' TV http:/library.vstu.ru

24 | DnexTpoHHO-OHONMMOTEUHAs cucteMa «JlaHp» www.e.lanbook.com

35 | bu/l BUHNTH, 6a3a pedepaTuBHBIX KypHAIOB IO PA3TMIHBIM 00JIAaCTSIM HAyKH M TeXHUKH, http://www2.viniti.ru/

D6 |Hayunas snexrponHas 6mbnmorteka elibrary.ru http://elibrary.ru

97 | YuuBepcuretrckas uHpopmarmonnas cucrema YUC «Poccusi» http://uisrussia.msu.ru
PedeparuBHas HaykoMeTpudecKkast 3IeKTpoHHast 0a3a Scopus xommanuu Elsevier http://scopus.com

38 | Koncynsrantllnroc http:// www.consultantr.ru/hs

39
DeneparnpHas ciryx0a M0 HHTSIUICKTYyIbHOM COOCTBEHHOCTH, IIATCHTaM M TOBapHBIM 3HakaM http://www.fips.ru

D10 |DnektponHass OubiMoTeka Poccuiickoit HaroHambHON OuOnHoTeku http:/leb.nir.ru/collections




6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

73.1.1

ITporpamMHOe obecriedeHne AT IPOBEACHHS JJAOOPATOPHEIX PadoT: cHcTeMa KoMIbloTepHoH MatemaTnku MathCad,
Microsoft office Excel. IIporpammHoe obecnieueHue AJsi MPOBEACHUS MPOMEXKYTOYHOT'O KOHTPOJIS: KOMIIBIOTEpHAS
TectoBas cucteMa Visual Testing Studio.MS Windows XP

73.1.2

Ioamucka Micro-soft Imagine Premium

7.3.1.3

ID df8605e9-c758-42d6-a856-ae0ba9714cc4

7.3.1.4

Cy6munensuonnsiii qoroop Ne Tr000150654 (moamucka Ha 2017-2018rr)

7.3.1.5

Cy6munensuonnsiit qoroop Ne KMC-193-2016 (moanucka Ha 2016-2017rT)

7.3.1.6

Cy6mmuensnonHsIi norosop Ne KMC-108-2015 (moxnucka va 2015-2016rT)

73.1.7

Cyommnensuonnblit qoroop Ne KMC-099-2014 (moanucka Ha 2014-2015rr)

73.1.8

Cy6muren3nonnblit qorosop Ne Tr018575 (moamucka Ha 2013-2014rr)

7.3.1.9 | MS Office 2003
7.3.1.1 | JTunensus Ne43344861 ot 26.12.2007 (6eccpounast)
0
7.3.1.1 | APM WinMachine 2006 (V.9.1);
1
7.3.1.1 | AutoCAD 2007
2
7.3.1.1 | CBoOOgHAs akageMHUdecKas JIMIEH3HU.
3
7.3.1.1 | ActiveState Ac-tivePython 2.6
4
7.3.1.1 | becimatHO
5
7.3.1.1 | https://www.activestate.com/activepython)
6
6.3.2 Tlepeuenb MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | Ua(opMaIimOHHO-IIONCKOBAs CHCTEMa (DeIepaTbHOTO FOCYIapCTBEHHOTO yupexaeHus «PenepaabHbIii HHCTUTYT

MIPOMBIIIICHHON cOOCTBeHHOCTH (OecTIaTHbIN AOCTYI). — url:

ttp://www .fips.ru/wps/wem/connect/content_ru/ru/inform_resources/inform_retrieval system. B undopmarmonso-
MOMCKOBOH CHCTEME BO3MOXKEH IOUCK MO M300peTeHUsIM, pedepaTaM NaTeHTHBIX JOKYMEHTOB Ha PYCCKOM M aHTJIHHCKOM
SI3BIKAX, IEPCIICKTHBHBIM N300PETEHHSM, [TOJE3HBIM MOJICIISIM, TOBAPHBIM 3HAKaM, OOIICH3BECTHBIM TOBAPHBIM
3HAKaM,HAMMCHOBaHHSM MECT IIPOUCXO0XKICHHUS TOBAPOB, IPOMBIIUICHHBIM 00pa3nam, nporpamMmam ajist 9BM, 6azam
JIAHHBIX, TOTIOJIOTHSIM HHTETPAIbHBIX MUKPOCXEM, KiacCH(pHKaTOpaM M TIOKyMEeHTaM ObHIHaIbHbBIX OloJIeTeHel 3a
TTOCIICTHUM MECHILL.

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUIIIIMHBI (MO Y JI5I)

7.1

[omemeHus U1 IPOBEICHNUS JICKIIMOHHBIX 3aHATHI YKOMIUIEKTOBaHBI HEOOXOIMMOM CTIeIHaIN3NPOBaHHON yaeOHON
MeOeIbI0 ¥ TEXHUUECKUMH CPEACTBAMHU IS TPEACTaBIeHNUs yaeOHoH nHpopMarmu crynearaM. Komnstorep-10 mr.,
00BEMHEHHBIX B JIOKANBHYIO ceTh Kadeapsl. MynsTumeaua-npoextop BenqMP620C, sxpan DRAPERLUMA 7070 MW.

7.2

JlabopaTtopHBIe paboOTHI IPOBOAATCA B TabopaTopun Kadeapsl , 000pyJOBAaHHON THIPOCTEHAOM IS IPOBEICHUS 5
11ab0paTopHBIX paboT.

7.3

JIab. ycranoBku: « TpybonpoBoay,

7.4

«KoxyxoTpyOuaTslii TEII000MEHHUKY,

7.5

«Ompenenenne ko3 duiuerTta TemIONpPOBOTHOCTIY,

7.6

«IlopiiHeBoi KOMIIpECCOPY,

1.7

«Hcreuenue BO3ayXxa 4epe3 COIio»,

7.8

«TemnooTnaya mpu oOTEKaHUH TPYOBI IIOTOKOM BO31yXa», YUEOHBIH cTeH ] «[ HIpOCTCHI»

7.9

[TomernieHus Ist cCaMOCTOSITENLHOM paboThl CTYIEHTOB, ocHaleHHbIe mpuHTepoM HP LaserJet 1320, 2 komnbroTepamu ¢
JocTynoM B MIHTepHeT, peaHa3HaueHHbIE U1 paOOThI B 3JIEKTPOHHONW HH(OPMAIMOHHO-00pa30BaTEJILHON cpesie By3a.

8. METOAMYECTKHE YKA3ZAHUSA JJISA OBYYAIOIIUXCA IO OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

K coBpemeHHOMY crienuanycTy oOIECTBO NPEAbABIAET JOCTATOYHO MIMPOKHI IepedeHb TPeOOBaHHM, Cpeu KOTOPBIX
HEMaJIOBa)KHOE 3HAYCHUC UMEET HaJIMYHE Y BEITYCKHUKOB ONPE/ICIICHHBIX CIIOCOOHOCTEH M YMEHHS CaMOCTOSITEIFHO T0OBIBATE
3HAHUSA U3 PA3IHMYHBIX HCTOYHUKOB, CHCTEMAaTH3UPOBATh IIOyIeHHYIO HH(OPMAIIHIO, TaBaTh OLICHKY KOHKPETHOHM CHTYaIliH.
DopMHPOBaHUE TAKOTO YMEHUS IPOUCXOIUT B TEUCHUE BCETO TIeproa 00yueHHUs uepe3 ydacTHe CTYICHTOB B JIEKIHOHHBIX U
NPaKTHYECKUX 3aHATHAX, IIPU BBIIOJIHEHUU PACUCTHBIX 3anaHuii. [Ipn sToM camocTosiTenbHast padoTa CTY/ICHTOB UTpacT
PEIIAIONIYI0 POJIb B XOJIE BCETO Y4eOHOTO IpoLecca.




1) Hepe/:[ Ha4aJIOM U3Y4YCHHUA KypCa pEKOMCHAYCTCSA IMO3HAKOMHUTHLCA C HEJSIMU U 3aJadaMi U3YyUCHHS Kypca. HpI/I HCO6XOZ[I/IMOCTI/I
MOXHO ITPOCMOTPETH PA3ACIIbl AUCHUIUINH, OTIPCACIIIIOINX HAYaJIbHYIO ITIOATOTOBKY.

2)YkazaHusl 10 UIAHUPOBAHUIO M OPTaHU3aIlMH BPEeMEHH, HEOOXOUMOTO JUIS U3YUECHUS TUCIUILIMHBL.
PexomeHayeTcs chnemyronmM 00pa3oM OpraHu30BaTh BpeMsl, HEOOXOUMOE JUTS U3yICHUS TUCIUITIHHBI:
M3yueHne TeopeTHIECKOro MaTepraa 1mo yaeOHUKY ¥ KOHCIIEKTY — | Jac B HEIeIro.

IoaroroBka k 1a60paTOPHOMY 3aHATHUIO - | Hac.

Bcero B Heaento — 2 yaca 30 MUHYT.

3)Onucanue mociaen0BaTeIbHOCTH ICHCTBHI CTyeHTa («CLIIEHAPUI N3YUSHUS TUCIUILITHHED ):

Jnst HOHNMaHKs MaTepHrana U Ka4eCTBEHHOTO €ro YyCBOGHHsI PEKOMEHyeTCs! TaKasi I0CJIe/I0BaTeIbHOCTh NeHCTBHIA:

1. B Teuenne Henenu BeIOpath BpeMs (1 wac) aist paboThl ¢ IuTEpaTypoii B OubIHoTEKE.

2. IIpu noATOTOBKE K TAOOPaTOPHBIM 3aHATHS CIICIYIOIIETO JHS, HEOOXOANMO CHadalla MPOYNTaTh OCHOBHBIC TIOHATHS M ITOX OB
1o TeMe 1abopaTopHOH paboTeL. [Ipu BeITONHEHNH Ta00paTOPHOIT PabOTHI HY)KHO CHaydala MOHATh, YTO TpebyeTcs B 3aaue, KaKoH
TEOPETHYECKUI MaTepHall Hy)KHO HCIIOIb30BaTh, HAMETHUT IUIaH PELICHHS 3a1a4u.

4)PexoMeHIAINH IO MCHOIB30BAHUIO MaTEPHAIOB YIEOHO-METOIMUECKOTO KOMIUIEKCA: PEKOMEH IyeTCs HCIIOIB30BaTh
METO/IMYECKUE YKa3aHHs 110 KypCy.

5)Pexomennaunu o pabote ¢ IUTEPATypON:

TeopeTnueckuii MaTepra Kypca CTAaHOBHTCS OoJree MOHATHBIM, KOT/Ia TOMOTHUTENEHO K MIPOCITYIINBAHHIO JIEKITHH 1 H3yICHHIO
KOHCIEKTa, U3y4aroTCs ¥ KHUTH. Jlerue ocBOUTH Kypc MPHACPKUBAACH OJHOTO yIeOHMKA U KOHCIIeKTa. PekoMmeHntyeTcs, kpome
«3ay4rBaHU» MaTepHana, J00UThCs COCTOSHUS TIOHUMaHUS U3ydaeMOoH TeMbl ANCHUIUIMHEL C 3TOH 1EeIbl0 pEKOMEHIYeTCs! IoCIe
M3ydeHHs 09epeTHOTO Maparpada BBITOIHUTH HECKOJIIBKO MPOCTHIX YIIPpaKHEHNH Ha JaHHYIO TeMy. KpoMme Toro, o4eHb MoJIe3HO
MBICIICHHO 33/1aTh ce0e CJIeAYIOIINe BOIIPOCH! (M IOIPOO0OBAaTh OTBETUTH HAa HHUX): O YeM ATOT maparpad?, Kakue HOBBIC ITOHATHS
BBE/ICHBI, KAKOB UX CMBIC]I?, YTO AACT 3TO Ha MPAKTHKeE?.

6) PexoMeHmaIum 1mo moAroToBKe K 3a4eTy (3K3aMeHy):

Heo6xoanmo HCHonb30BaTh peKOMEHAYeMYIo IuTepaTypy. KpoMe «3ayunBaHus» MaTepuana K 3a4eTy, OUCHb BaXKHO JOOUTHCS
COCTOSTHHMS TOHUMAHHS H3y4aeMbIX TeM AUCHUIUTHHBL C 3TOM LEIbI0 PEKOMEH/IYETCS MOCIIe U3YUEeHHs OUepPETHOTO MaTepHraa
BBIIIOJIHUTH HECKOJIBKO ynpa)cheHm?I Ha TaHHYIO TCMY.

HpI/I TIOATOTOBKE K 3a4C€Ty HY>KHO U3YUUTH TCOPUIO: OIPEACICHUA BCEX MOHATHH 1 IO0AXO0Abl K OICHUBAHUIO 1O COCTOAHUA
IMOHMMaHHuA MaTeprajla U CaMOCTOATECIILHO PCIIUTL IO HECKOJILKY THITOBBIX 3a/1a4 U3 Ka)K,IlOﬁ TEMBI. le/l peuieHnu 3aga4 Bceraa
HEOOXOAMMO yMETh KaueCTBEHHO MHTEPIPETUPOBATH UTOT PELICHHSI.

7) YkazaHus 110 OpraHU3AIUH PAOOThI C KOHTPOIBHO-U3MEPHUTEIHHBIMU MaTepUalaMH, [0 BHITIOJIHCHUIO JOMAITHUX 3a1aHUA:
[Tpu BBINOJIHEHNH AOMAIIHUX 3aJaHUH HEOOXOJMMO CHavasla MPOYUTATh OCHOBHBIEC TIOHATHS U MOJXO/BI 110 TeMe 3a1anus. [Ipu
BBITIOJTHEHHH YIIPKHEHUS WM 3a/1a91 HY)KHO CHaJaJa IIOHATh, 9TO TpeOyeTcs B 3a7ade, KaKoil TEOPEeTHIECKI MaTepHal Hy)KHO
UCIIONIBb30BaTh, HAMETUTS ILIAH PELICHUS 3a1a4H, a 3aTe€M IIPUCTYIHUTh K paCUeTaM U CIeIaTh Ka4eCTBEHHBIN BBIBOL.

Metonuyeckre peKOMEHIAIUN 110 00YUEHHUIO JINL] C OTPAaHUYEHHBIMI BO3MOXKHOCTSIMH 3/J0POBbSI U HHBAJIHJIOB

CTyneHTs ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSMH 3[J0POBBS IMEIOT CBOM CHEU(PHIECKHE 0OCOOCHHOCTH BOCTIPHATHS, ITepepaboTKu
Mmatepuana. [Ton6op u pa3paboTka yueOHBIX MaTEepHATIOB IS TAKHX CTYICHTOB IIPOM3BOAUTCSA C yI€TOM TOTO, YTOOBI
HPENOCTaBIATh ATOT MaTepuall B pa3IMIHbIX (OPMax TaK YTOObI MHBAIMIBI C HAPYLICHUSIMH CITyXa MOTy4aId HHYOPMALHUIO
BHU3YaJIbHO, C HAPYIICHUSIMHU 3pEHHMS - ayiuaibHo. [IpenycMoTpeHo B cirydae HEOOXOANMOCTH CO3/IaHUE TEKCTOBOM BEPCHH JIF000TO
HETEKCTOBOTO KOHTEHTA JUIS €T0 BO3MOXHOTO TIPe0Opa30BaHNs B aIbTCPHATHBHBIC (POPMBI, yIOOHBIE IS pa3IHIHBIX
N0JIb30BaTeNIeH, allbTEPHATUBHYIO BEPCUIO MEJMAKOHTEHTOB, BO3MOXKHOCTh MaclITaOMPOBaHMs TEKCTA M M300paskeHUH Oe3 moTepu
KauecTBa, JOCTYITHOCTb YIIPABICHUSI KOHTEHTOM C KIIaBHATYypBL.

Oco0OeHHOCTH MPOBEACHUS TEKYIIEH 1 MPOMEXYTOIHON aTTECTAIINH IS JIUI] C OTPAHHYCHHBIMHI BO3MOYKHOCTSIMH 37I0POBBS
UHBaINUI0B

Jlnst ocyIecTBIICHUS NPOLEYp TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHON aTTeCTallMi YKa3aHHBIX 00yJalomuxcs
co3naroTcst (POHIBI OLICHOYHBIX CPEJICTB, aIalTHPOBAHHbIC TSI HHBAINIOB U JIMII C OTPAaHWMICHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI 1
TIO3BOJISIONIHE OICHUTD JOCTIKCHUE UMM 3aIJIAHUPOBAHHBIX B OCHOBHOM 00pa30BaTeNIbHOII IporpaMMe pe3ylIbTaToB 00ydeHHS ’
YpOBeHb c(HOPMUPOBAHHOCTH BCEX KOMIIETEHIINH, 3asBICHHBIX B 00pa30BaTeJIbHON MporpamMme. Takue OLEeHOYHBIE CPEeICTBA
CO3/1aI0TCSI IO MEpe HEOOXOAUMOCTH C YUETOM Pa3JIMYHbIX HO3010rHi. DopMa IpoBeieHns TEKYIEeH aTTecTallly VIS JIMI] C
OTpaHWIEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI M HHBAJH/IOB YCTAHABIIMBACTCS C YUSCTOM HHIAWBHIYAbHBIX IICHXO(DHU3MIECKAX
0co0eHHOCTeH (YCTHO, MUCBMEHHO Ha Oymare, MIChbMEHHO Ha KOMIIBIOTEpe, B (hopMe TecTHpoBaHus U T.11.). [Tpu HeobxoaumocTu
TaKHUM CTy/ICHTaM 00eCIeYHBAIOTCS COOTBETCTBYIOIIME YCIIOBUS IPOBECHHS 3aHATUH 1 aTTECTalllH, B TOM YHCIIE
HPENOCTaBIACTCS JOTOIHUTEILHOE BPEMsI IS ITOJI'OTOBKH OTBETA Ha 3a4€TE MMM IK3AMEHE.




