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Xl/lMl/lﬂ, TEXHOJIOTUdA " oﬁopyuosa}me XUMHYECKUX ITPOU3BOACTB

IIpotokom or 2021r. Ne
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lon Paspen P BHeceHHble u3MeHeHus




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 | ConpoTHBIEHUE MATEPUAIIOB

2.2.3 | MopenupoBaHue CUCTEM U IIPOLIECCOB

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 J11.2
cBolicTBa. AOCOIOTHBIN U 2 JI1.3J12.1
OTHOCHUTEJIHHBIN MOKOH (PaBHOBECHE) J2.2712.3
xuakux cpel. JuddepenimansHoe 21323354
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-1IIK- | JIL.1JI1.2
TpybompoBoaax /J1a6/ 2 JI1.3J12.1

2.2
J12.3713.1
J3.2
31323354
3536 37 38
29 210
Paznen 3. T'uaponunamuka

3.1 Knaccudukarus BuoB ABHKECHUS 0,4 OIIK-1 TIK- JI1.1J11.2
skuakoctd. OCHOBHBIE KHHEMATHYECKHE 2 JI1.3J12.1
MOHATUS: CTpylHYaTast MOJENb ABUXKEHUS J22J12.3
JKUJIKOCTHU, TPAEKTOPHSI, JIMHUS TOKA, 2132033 54
aJIeMEHTapHas CTpYyiKa, )KUBOE CeueHHe, D526 37 38
CKOPOCTb, PacXo/i, THJPABINYECKHI 29 310
pamuyc. /Jlex/

32 Onpenenenne ko3 PUIHESHTA 8 OIIK-1 TIK- J1.1
ruIpaBIryeckoro Tperus /Cp/ 2 JI1.2J12.1

J2.2J12.3
212253 54
0536 37 38
39 310
Paznen 4. AuddepenuuanbHoe
YpaBHEHHE IBHKEHUsI sKUTKOCTH.

4.1 YpaBHeHHE HEPA3PBIBHOCTHU TOTOKA. 0,4 OIIK-1 TIK- JIT.1 J11.2
YpaBHeHHE IBU)KEHUS UACATIBHON 2 JI1.3J12.1
JKUIKOCTH (ypaBHeHHUe Diiepa). /Jlek/ J22712.3

2132253 54
3536 37 38
39 310
Paspnea 5. Ypasuenne bepnyiin.

5.1 I'eomeTpuyeckuii U SHEPreTUUECKUI 0,4 | OIK-1TIK-| JIL.1J1.2
cMbIch ypaBHeHU# beprysum. [lomHbii 2 JI.3J12.1
HAIOp U €ro cocrasisitomue. Teopus J22J12.3
TpyOxu IIuto — IIpanarns. [pumenenne 01323334
ypaBHeHUS bepHyiu s pacyeToB 2536 27 38
HEKOTOPBIX TEXHUYECKUX YCTPOUCTB: 99 910

pacxoJoMepOB IPOCCENBHOTO THUIIA,
CTpyHHBIX HacocoB. /JIex/




5.2 N3mepenue BI3kocTH xKuIKOCcTH /J1ab/ 1 OIIK-1 TIK- JI1.1
2 J1.2J12.1
2.2
J12.3J13.2
01030233524
35356 37 38
39 310
53 Omnpenenenue nosi CKOpoCcTel B 1 OIIK-1 IIK- J.1
Tpybomposoze /J1ab/ 2 JI1.2J12.1
2.2
J12.3J13.1
J3.2
3103203354
3556 37 08
39 310
54 Pacuet notepr Hamopa B MECTHBIX 8 OIIK-1TIK- | JI1.1 JI1.2
conporusieHusx /Cp/ 2 J1.3712.1
2.2
J12.3J13.1
010323334
3536 37 38
39 310
Paznen 6. OcHOBBI TeOpuM 1M0100US
THAPOMEXaHUYeCKUX SABJICHU.

6.1 YcnoBus nogo0ust, KpUTEPUHU TOA00USI. 0,4 OIIK-1 TIK- JI1.1J11.2
IIpuMeHeHHe TEOPUH MOI00HS K 2 JI.3J12.1
peIIeHnIo 3aa4 THAPOMEXaHHKH. /JIek/ J2.2J12.3

01323334
3536 3738
39510
6.2 HcTeueHne )XuaKoCTH Yepe3 HAaCaAKU IIPU 8 OIIK-1 IIK- J1.1
noctostHHOM Harope /Cp/ 2 JI1.2J12.1
J2.2J12.3
3103203354
35056 07 08
39310
Pasnea 7. Ilpupona noreps.

7.1 Buas! noreps dHEpruy Npu ABUKECHUU 0,4 | OIIK-1IIK- J1.1
KUAKOCTH 10 KaHanaMm. [lotepu sHeprun 2 JI1.2J12.1
IO JTHHE TPYOOIIPOBOA TIOCTOSTHHOTO J22J12.3
ceueHus. YpasHeHue [lapcu — Belicbaxa. 010209354
KoadduuuneHt ruapaBnndeckoro TpeHusl. D526 37 38
AOCOIOTHAS M OTHOCHTEITBHAS 399 210
IIepOXOBaTOCTH. /JIek/

7.2 Pacuér runpaBnrueckoro TpeHus B 8 OIIK-1 TIK- JI1.1
TeXHUYIECKUX Tpybomposoax /Cp/ 2 J1.2J12.1

J2.2J12.3
31323354
25036 27 28

39310

Paznen 8. Pe:xxuMbl ABHKEHUS
JKHIKOCTH.




8.1 Teopus naMUHApHOTO pexuMa. 3aKOH 0,4 | OIIK-1IIK- J1.1
HU3MEHEHUS CKOPOCTH 10 CEUYEHUIO 2 JI1.2J12.1
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
XapakTepucTuku. /Jlex/

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

83 PacueT cymmapHbIX TOTEpH B 10 OIIK-1 TIK- J.1
Tpybomposogax /Cp/ 2 JI1.2J12.1

J2.2J12.3
31323354
0536 37 38

39 310
Paznen 9. l'uapaBaunyeckuii pacuer
TpyOOnpoBoa0B

9.1 Knaccudukarus tpyoompoBoI0B. 0,4 | OIK-1TIK-| JI1.1J11.2
Mertons! pacyera TpyOOIIPOBOAOB. 2 JI1.3J12.1
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
napajuieIbHOM COSIMHEHUH TPYO U
YY4aCTKOB C pa3BeTBICHUAMH. /JIex/

9.2 HccenenoBanue ruipaBiviKu peaibHbIX 2 OIIK-1 IIK- JI1.1
TpyOompoBoaoB /J1ad/ 2 J1.2J12.1

J2.2J12.3
21323354
3536 37 38

39 310

9.3 Bunpl noteps B JI0nacTHBIX 10 OIIK-1 TIK- JI1.1
rugpomanrisax /Cp/ 2 J1.2J12.1

J2.2J12.3
31323354
D536 37 38

39 310
Pa3nen 10. I'mapaBinyeckue MaIIHHbI

10.1 IIpunHiyn aeicTBus, KacCUpUKaIUS. 0,4 | OIIK-1TIK-| JI1.1JI1.2
OCHOBBI TEOPHH JIOMIACTHBIX HACOCOB. 2 JI1.3J12.1
LlenTpoOeXHbIe HACOCH, HX J22J12.3
XapaxTepucTuku. Teopus nmoxodus, 01323334
TepecyUeT XapaKTePUCTHK JIOTIACTHBIX 2536 27 38
HacocoB. HacocHast ycTaHOBKa U ee 29 310

XapakTepUcTHKU. PeryianpoBanue
pexxuma paboTel Hacoca. KaBurarus B
Hacocax. /JIek/




10.2 [puHun moxo0us Npu MOICIMPOBAHUN 2 10 OIIK-1 TIK- JI1.1 0
ruapomarius /Cp/ 2 JI1.2J12.1
J2.2J12.3
D152 23 54
D556 97 28
29 910

5. ®OHJI OIEHOYHBIX CPEJACTB

5.1. KoHTpoJIbHBIE BONPOCHI M 3aJaHUS

Bonpocs! k 3auety

L.

[Ipenmer ruapaBnuku. OCHOBHBIE CBOMCTBA KHUAKOCTEH. MmeanpHas U peanbHasi KUIKOCTh. JKUAKOCTD KamenbHas U

razoo0pasHasi.

2. Duznko—MexaHn4eckre cBoiicTBa kuakocted. Cuibl, NEHCTBYIOMINE B KUIKOCTSX.

3. I'mapocraTnyeckoe naBieHUE U €ro CBOWCTBA. AOCONIOTHBIM W OTHOCHTENBHBIA TOKOH (paBHOBECHE) YKUIKUX CPE.
4. JuddeperunanbHoe ypaBHEHHE paBHOBECHS JKUIKOCTH (ypaBHEHHE Diiepa).

5. OCHOBHOE ypaBHEHHE THAPOCTATHKU. [IITOCKOCTH CpaBHEHWs, HAIlOP W ITOBEPXHOCTh YPOBHS.

6. [Tpubops! 1 u3MepeHust AapineHus. 3akoH [lackans.

7. Knaccugukamnust BUIoB ABMKEHUS KUAKOCTH. OCHOBHbIE KMHEMATUUECKUE MOHITUS: CTpyiHyarasi MOJENb ABHKCHUS
>KUJIKOCTH, TPaeKTOPHsl, TUHUS TOKA, HIEMEHTapHas CTpyHKa, )KUBOE CEYEHHE, CKOPOCTb.

8. Pacxom *KHAKOCTH, THAPABIMYECCKUI paguyc, SKBUBAJICHTHBINH AWaMeTp.

9. Pexxumbl ABHKEHHS KUAKOCTH. TeopHs TaMHHApHOTO peXnMa. 3aKOH M3MEHEHHSI CKOPOCTH II0 CEUCHHIO IOTOKA.
Pacxon u CPEeIHsIsl CKOPOCTb.

10. JuddepeHnmanbHoe ypaBHCHUE TBIDKSHHS XKHUIKOCTH.

11.  YpaBHeHHe HEpa3pHIBHOCTH IIOTOKA. Y paBHEHHE IBIDKCHUS HICANBHOMN XKUAKOCTH (ypaBHEHHE Ditnepa).

12. YpaBHenue bepHymnu Ui uaeanbHON U peaqbHOM KHUAKOCTEH.

13. I'eomeTprueckuii u 3HEepreTUdeckuil cMbIca ypaBHeHU bepHymnu. [lonHbI Hamop U €ro COCTaBIAIONINE.

14. Teopus Tpyokn Iluto — IIpanaris.

15. IIpumenenue ypaBHeHUs bepHYIIM A pacueTOB HEKOTOPBIX TEXHUYECKUX YCTPOMCTB: PacXxoJOMEPOB JPOCCEIBHOIO
THUIA, CTPYHHBIX HACOCOB.

16. OCHOBBI TEOPUU MOAOOUS THAPOMEXAHUUCCKUX SBICHHM.

17. YcenoBust moo0usi, TEOpEMbI TIOJO0HS.

18. Kpurepuu nogobus. [IpumeneHne Teopuu moaoous K pereHuio 3a1a4 THAPOMEXaHUKH.

19. IIpupozna noreps. Buasl noTeps 3HEpruy Npy ABUKEHUH KUIKOCTU IO KaHaJIaM.

20. IoTepu sHEprUM 1Mo ANHMHE TPYOONPOBOAA ITOCTOSHHOTO cedeHHs. YpaBHeHue Jlapcu — BeiicOaxa.

21. Koaddunment ruapaBimaeckoro TpeHus. AOCOMIOTHASE U OTHOCHTENbHAS IIEPOXOBATOCTb.

22. Koaddunuent kunetnveckoit sHeprun. Onpezencaue kodhUIMeHTa THAPABIMISCKOr0 TPEHUS PH JaMHHAPHOM
pexKIMeE.

23. TypOyeHTHBIH PeXHUM JIBIKCHUS KUIKOCTH. TedeHHe KUIKOCTH IO TPYOOIIpoBOaM TPH TYpOYICHTHOM pPEXHME.
24, I'uapaBnudecku raagkue U MIepoxoBarbie TpyObl. MeToasl onpeneneHust Kodpuiuenta ruipaBIuuaecKoro TpeHusl Mpu
TYpOYJICHTHOM pEXUME.

25. DopMyITEI IS OTIpeeTICHIUS IOTePh U TPaHUIIBI UX NpHMeHeHHs. TypOyJIeHTHOCTh U €€ XapaKTepHUCTHKH.

26. I'mppaBaudeckue MOTEPH B MECTHBIX COINPOTHBICHUSIX.

27. Knaccudukamnus tpyoonpoBogoB. Metonsl pacyera TpyOONIpOBOJIOB.

28. OnHOMEpHBIE MMOTOKH JKUIKOCTH M Ta30B. XapaKTepPHCTHKA TPyOOIpOBO/Ia, KPUBbIC MOTPEOHOTO HAamopa.

29. Pacuer TpybomnpoBosa IpH MOCIEIOBATEIEHOM COSTHHEHHN TPYO pPa3IMuHOTO AHaMeTpa.

30. Pacuer TpybompoBoa mpu napauieabHOM COeIMHEHUU TPYO M YIacTKOB € Pa3BETBICHUSAMHU.

31. I'mppapiaudeckue MamuHbL [IpuHIMD DeHCTBUS, KiTacCH(UKAIUS.

32. OCHOBBI TCOPHH JIOTIACTHBIX (IIEHTPOOESKHBIX) HACOCOB.

33. Teopust mogoOust, mepecyeT XapaKTePHCTHK JOMACTHBIX HACOCOB

34, OCHOBHBIE TTapaMEeTPhI IIEHTPOOESIKHOTO Hacoca.

35. [Tomaua Hacoca. MeToauka ornpeneneHus.

36. INonHEI HaMOp HEHTPOOSKHOTO HACOCA, YACTHBIC CIIydad €T0 OMpEIeICHHS.

37. BricoTa BcachIBaHUSI.

38. MoiHocTh ruapaBiuueckoi mamuabl. KIT.

39. Pabora Hacoca B cetn. IlapamiensHas U TocieoBaTeNbHAs CXEMBI MOIKITIOYCHHUS.

40. Perymuposanue pexnma paboTsl Hacoca. KaBuranus B Hacocax.

5.2. Tembl nUCbMEHHBIX PadoT

TeMbl KOHTPOJIBHBIX PAOOT:

KonTpomnpHas padora Nel:

®du3nvecKue CB-Ba KHUAKOCTEH, BUJIBI PACXOTOB XKHUIKOCTH, YHCIO Re, MBIKEHNE )KUAKOCTH IO TPYOOIIpOBOIaM;
OrmpezenieHne NOTEph B peasibHBIX TPYOOIPOBOIaX Ha TPEHUH M B MECTHBIX CONPOTHBIICHHUSIX;

Pacuer ruzipaBIMYecKUX MaluH (HACOCOB M BEHTHIIITOPOB), TIOJIHBIN Harop Hacoca (BeHTwsTopa), K.I1.JI. ruxpaBmyeckoit
MaII’HBL

5.3. ®oH/ OLICHOYHBIX CPEACTB




DOoHJT OLIEHOYHBIX CPEACTB MO TUCLUILIINHE NpeAcTaBieHs! B Bune [Ipunoxenns k ganHoi PITJ] u pasmemen B coctae DYMK
JUCHUIIUHBI

5.4. IlepeyeHb BH/I0B OLIEHOYHBIX CPEACTB

KommtekT OmmeToB 3a4€Ty, OTUYCTHI 110 J'Ia60paT0pHI>IM pa60TaM, KOMILJIEKT 3aJIaHui J1s KOHTPOJIbHBIX pa60T.

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JUCIUIIJINHBI (MOAY JISA)

6.1. Pekomenayemas uTepaTypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue N3parensctBo, ron | Konuu-Bo
JI1.1 | Cxuptnamze AT, I'mppapimka B MmammHOCTpoeHHH. Y. 1.: YueOHHK: B 2 4. 2-¢ Crapsit Ockon: 20
WBanos B.U. u31., nepepad. u JOIL. THT, 2010
JI1.2 | Cxuptnamze A.T'., I'unpasnuka B MammHocTpoeHud. Y. 2.: YyeOHuk: B 2 4. 2-¢ Craperii Ockodn: 20
Mpanos B.1. U31., iepepad. u AoI. THT, 2010
JI1.3 | Tummn, O.A.[uap.] |TuapaBnuka u OCHOBBI THAPOTIPUBOA [ DIEKTPOHHBIN pecypc]: Bonrorpan: 1. U3,
yueOHOe Tocobue - http://lib.volpi.ru Bonr['TY, 2016
6.1.2. Jlono/iHUTEIbHASA JIUTEPAaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue N3parensctBo, ron | Konuu-Bo
JI2.1 |Kynunos, B.A., I'mppasnmka: yae6HOE Tocobme M.: Beiciast 51
Kaprammos, 2.M. mkoja, 2006
JI2.2 | Kyaunos ,B.A.[ u np.] [['mapaBnuka: yaeOHOe mocodue M. Briciast 25
mkoia, 2007
JI2.3 | AprembeBa, T.B. [ un I'mppapivka, THIPOMAIIHHEL M THAPOITHEBMOIIPUBOM: yaeOHOe M.: Akanemus, 25
ap. | nocobue 2007
6.1.3. Meroaquueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue N3parensctBo, ron | Konuu-Bo
JI3.1 | Moxkpenosa U.C. Pacuér xoxxyxoTpy094aToro TermIo00MeHHUKA METOIOM Bonrorpan: 1. U3,
Harpy304HbIX XapaKTEPUCTUK: « MeTOIUUECKUE yKa3aHUI. BonrI'TY, 2015
Beimyck 3
JI3.2 | baiinakosa, H. B. [u MeTtonuveckre yKka3aHHs MO BBITOJHEHHUIO JIA00OPAaTOPHBIX paboT | Bomkckuii: [b.u.], 371. U3.
Ip.] no nucrumuivHe "['unpasnuka u 2017

THIPOITHEBMOIIPUBOA" [DNEeKTPOHHBIA pecypc]: METOANYECKHe
ykaszanus - http://lib.volpi.ru

6.2. Ilepedyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHO¥ ceTH ""UHTepHeT"

D1 | DnekrponHnas oudaunoteka BIIN (pumman) BoarI'TY: http:/library.volpi.ru/csp/library/StartPage.csp

32 | DnekTpoHHBIE yueOHO-MeToauueckue kommuiekebl BITU: http://umkd.volpi.ru/

33 | DnekTpoHHO-0MOMHOTEUHast cucteMa BonrI' TV http:/library.vstu.ru

24 | DnexTpoHHO-OuONHOTEUHAs cucTeMa «Jlanp» www.e.lanbook.com

35 | bul BUHNTH, 6a3a pedepaTuBHBIX KypHATIOB 10 PA3IUIHBIM 00TAaCTSIM HAyKU U TeXHUKH, http://www2.viniti.ru/

36 |Hayunas snextponHas 6ubmuoteka elibrary.ru http://elibrary.ru

37 | Yuusepcuterckas nHpopmanuonHuas cucteMa YUC «Poccus» http://uisrussia.msu.ru
PedepatnBHas HaykoMeTpHueckas 3IeKTpoHHast 6as3a Scopus kommanuu Elsevier http://scopus.com

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

39

®enepanpHas ciryx0a M0 HHTSIUICKTyIBHON COOCTBEHHOCTH, TTATCHTaM M TOBapHBIM 3HakaM http://www.fips.ru

310 |DnexrponHas Ombimoreka Poccmiickoli HaroHanbHOH OnOMHoTekn http:/leb.nir.ru/collections

6.3.1 Ilepeuenb MporpaMMHOro odecreyeHunst

7.3.1.1 | IIporpaMmmHOe obecrieueHue i POBEICHNUS JIAOOPATOPHBIX paboT: cHCTeMa KOMIIbIOTepHO# MaTeMaTiki MathCad,
Microsoft office Excel. [IporpammHoe obecrieueHue AJis MPOBEACHUS IPOMEKYTOUYHOTO KOHTPOJIS: KOMITBIOTepHAS
TectoBas cucrema Visual Testing Studio.MS Windows XP

7.3.1.2 | Topmucka Micro-soft Imagine Premium

7.3.1.3 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4

7.3.1.4 | Cyomuuensuonnsiid gorosop Ne Tr000150654 (moamwucka Ha 2017-2018rT)

7.3.1.5 | Cyomunensunonnsiii goroop Ne KMC-193-2016 (moamnucka Ha 2016-2017rr)

7.3.1.6 | Cyonuuensuonnslii gorosop Ne KMC-108-2015 (moanucka Ha 2015-2016rr)




7.3.1.7 | Cyomuuensnonnstii goroBop Ne KMC-099-2014 (moanucka Ha 2014-2015rT)

7.3.1.8 | CyommmensnorHbI norosop Ne Tr018575 (moxnmcka Ha 2013-2014rT)

7.3.1.9 | MS Office 2003

7.3.1.1 | JTuniensus Ne43344861 ot 26.12.2007 (6eccpounasi)

7.3.1.1 | APM WinMachine 2006 (V.9.1);

7.3.1.1 | AutoCAD 2007

7.3.1.1 | CBoOOHAs akameMuduecKas JINIEH3H.

7.3.1.1 | ActiveState Ac-tivePython 2.6

7.3.1.1 | Becrmatao

7.3.1.1 | https://www.activestate.com/activepython)

6.3.2 Ilepeuens HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | UuopMaimoHHO-IOUCKOBAs cucTeMa (heiepalbHOr0 rOCYIapCTBEHHOTO yupexaeHus «DenepanbHblii HHCTUTYT
MIPOMBITIICHHOW COOCTBEHHOCTH (OeCTIaTHBIH JOCTYIT). — url:

ttp://www .fips.ru/wps/wem/connect/content_ru/ru/inform_resources/inform_retrieval system. B uadopmarnmonno-
MTOUCKOBOM CHCTEME BO3MOXKEH MOKCK 110 U300peTeHHsIM, pedepaTaM MaTEHTHBIX JOKYMEHTOB Ha PYCCKOM M aHTJIHHACKOM
SI3BIKAX, IEPCIICKTHBHBIM N300PETEHHSM, MTOJE3HBIM MOJICIISIM, TOBAPHBIM 3HAaKaM, OOIEH3BECTHBIM TOBAPHBIM
3HaKaM,HAaNMCHOBAaHUAM MECT IPOUCXOKACHNUA TOBAPOB, ITPOMBINIICHHBIM 06pa3uaM, IporpamMmam Jiist SBM, 6a33M
JIAHHBIX,TOTIOJIOTHSIM MHTETPATBHBIX MHKPOCXEM, KITacCH(UKATOpaM B JOKYMEHTaM O(QUIINATbHBIX OrOJUICTeHEH 3a
MOCJICAHUIA MECSII.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAY JIS)

7.1 | [TomemnieHUs 1S IPOBEACHUS JEKIIMOHHBIX 3aHATHI yKOMILIEKTOBaHBI HEOOXOAUMOM CIIeHaTU3UPOBAHHOMN ydeOHOM
MeOeIbI0 M TEXHUYECKUMH CPEACTBAMU JUIS IIpeIcTaBIeHHs yaeOHoi nHdopmanuu crynenTam. Kommsrorep-10 .,
00BEIMHEHHBIX B JIOKAIBHYIO ceTh Kadeapsl. Mynstumenua-npoextop BenqMP620C, skpan DRAPERLUMA 7070 MW.

7.2 | JTabopatopHbie pabOThI MPOBOASATCS B IaGopaTopuu Kadeapsl , 000pyI0BaHHON MMAPOCTEHAOM IS IPOBEICHUS 5
a00paTOPHBIX padoT.

7.3 | JIa0. ycranoBku: « TpyOoomnpoBom»,

7.4 | «kKoxXyXOoTpyOUaThlii TEMII000MEHHUKY,

7.5 | «Onpenenenue ko3¢ duIEeHTa TEMI0NPOBOTHOCTHY,

7.6 | «IlopurHeBoit KOMIpeccopy,

7.7 | «AcTeueHue BO3ayxa uepes3 COILIoy,

7.8 | «TemnooTnaya mpn oO0TeKaHUH TPYOBI IIOTOKOM BO3yXa», YIEOHBIH cTeH «I HIpoCcTeHI»

7.9 | [TomenieHUs 7151 CaMOCTOATENIFHON pabOTHI CTY/IEHTOB, OCHaIeHHbIe mpuHTepoM HP LaserJet 1320, 2 xommproTepamu ¢
noctynoM B VIHTepHeT, TpeTHa3HAUEHHBIE U PaOOTHI B AIEKTPOHHOH NMH(POpMAIHOHHO-00pa30BaTENbHON cpe/ie By3a.

8. METOANMYECTKHUE YKA3ZAHUSA JJISA OBYYAIOINUXCSA ITIO OCBOEHUIO JUCIUITIIMHBI (MO Y JIST)

K coBpemMeHHOMY CIIEIIHaINCTy OOIIECTBO MPEABSIBISLCT JOCTATOYHO ITUPOKHI ITepedeHb TpeOOBaHMI, CpPeIN KOTOPBIX
HEMaJIOBa)KHOE 3HAYCHUE UMEET HaJIU4IKe Y BRITYCKHUKOB ONPEIEICHHBIX CIIOCOOHOCTEH U YMEHHS CaMOCTOSTENIFHO 100BIBATh
3HaHUS U3 PA3INYHBIX HCTOYHUKOB, CHCTEMaTH3HPOBATh MOIY4EHHYIO HH()OPMALHUIO, 1aBaTh OLIEHKY KOHKPETHOW CUTYyalllH.
®dopMIpOBaHKE TAKOTO YMEHUS ITPOUCXOIUT B TEUCHHE BCETO TIepHo/ia 00yUeHHNs yepe3 yIacTHe CTYICHTOB B JIEKIIMOHHEIX U
MPaKTUIECKUX 3aHATHAX, IIPH BBITIOHEHNH PACUYETHBIX 3amaHui. [Ipu 3ToM camocTodTenpHas paboTa CTyIEHTOB UTPAeT
pelIaloNIyto pojb B X0JIe BCEro yueOHOro mporecca.

1) Hepe;:[ HavaJIOM U3YUYCHUS KypCa pEKOMCHIAYCTCA ITO3HAKOMHUTHCA C LEISIMU U 3aJladaMi U3YYCHUA Kypca. HpI/I H€O6XOI[I/IMOCTI/I
MOKHO IMPOCMOTPETH pa3acyibl AMCHUIUINH, ONPEACIAIONNX HAYAJIbHYIO ITOATOTOBKY.

2)Yka3aHus 10 IIaHUPOBAHHIO M OPTaHMU3AIMH BPEMEHH, HEOOXOIMMOTO JUTS H3YUCHUS UCIUIUINHEL.
Pexomenyercst ciemayromuM 00pa3oM OpraHU30BaTh BpeMs, HCOOXOIUMOE JUTS H3YUCHUS TUCIUILUINHEL:
V3yueHne TeOpeTHUECKOro MaTepHaa o y4eOHUKY ¥ KOHCIIEKTY — 1 Jac B HeJello.

[ToxroroBka K J:abOpaTOpHOMY 3aHATHIO - 1 4ac.

Bceero B Hepento — 2 yaca 30 MUHYT.

3)OmnucaHue NOCleN0BaTeIbHOCTH ACHCTBHI CTyIeHTa («CIIeHAPHIA H3YUCHUS JUCIUIUTAHBD ):




Jlns moHUMaHUs MaTepuaia U KaYeCTBEHHOTO €0 YCBOGHHUS PEKOMEHIyeTCsl TaKas IOCIIe[0BaTeNbHOCTD AeHCTBHIA:

1. B Teuenue Henenu BeiOpath Bpems (1 gac) st paboThl ¢ TUTEPATYPOH B OMOIHOTEKE.

2. IIpu mOATOTOBKE K JTAOOPaTOPHBIM 3aHATHS CIICIYIOIIETO JHS, HEOOX0ANMO CHavdasla MPOYUTATh OCHOBHBIC TIOHATHS M TTOIXOIBI
1o TeMe J1abopaTopHOH paboTeL. [Ipu BeITONHEHNH Ta00PAaTOPHOIT PabOTHI HY)KHO CHadaJa MOHATh, 9TO TpeOyeTcs B 3a1ade, KaKoH
TEOPETUYCCKHUIT MaTepHall HY>)KHO HCIOJIb30BaTh, HAMETUTD IUIAH PEIICHUS 3aJa4H.

4)PexoMeHaIMK TI0 MCTIONB30BAHUIO MATEPHUAIOB Y4eOHO-METOINIECKOTO KOMIUIEKCA: PEKOMEH/IYeTCs NCTIONb30BaTh
METOANYECKHE YKa3aHHs MO KypCy.

5)PexoMeHaaIuu 1Mo paboTe ¢ JIUTEPATYPO:

TeopeTrueckuii MaTepraj Kypca CTAaHOBHTCS 00Jiee MMOHATHBIM, KOT/Ia TOTIOTHUTENBHO K MPOCITYIINBAHKIO JCKITMH U H3Y4CHHIO
KOHCTIEKTa, U3y4aroTCsl M KHUTHU. JIerde 0CBOUTh KypC MPUAEPKUBAsICh OJTHOTO YIeOHMKA M KOHCTIeKTa. PekoMeHayeTcs, Kpome
«3ay4MBaHUS» MaTepHaia, JOOUTHCS COCTOSHUS MOHUMAaHUSI U3y4aeMO TeMbl TUCUUIUIMHBL. C 5TOH 1eTIbI0 PEKOMEHIYeTCs oce
M3y4eHHs 0YEePEIHOTO maparpada BBITOJHUTH HECKOJIIBKO IPOCTHIX YIIPaKHEHUH Ha JaHHYIO TeMy. KpoMme Toro, o4eHb MojIe3HO
MBICJICHHO 33J1aTh ce0e CIIeqyIOIINe BOMPOCH (M MOMpoOOBaTh OTBETUTH Ha HUX): O YeM ATOT maparpad?, Kakue HOBBIC TIOHSITHS
BBE/ICHBI, KAKOB UX CMBICII?, YTO AACT 3TO HA TPAKTHKeE?.

6) PexoMeHmaIuu 1Mo MmoAroToBKe K 3a4eTy (3K3aMeHY):

Heob6x0auMo HCIONb30BaTh PEKOMEHIYEMYIO JINTEepaTypy. KpoMe «3aydrBaHusy MaTepuaia K 3a4eTy, OUCHb BAKHO TOOUTHCS
COCTOSTHHUS TOHUMAHHS M3y9aeMbIX TeM AUCHUIUTUHEL C 3TOH [EIbI0 PEKOMEH/IYETCS MOCIIE U3YUEeHH s OUePETHOTO MaTepHaa
BBITIOJIHUTH HECKOJIBKO YIPAXXHCHHUH Ha TAHHYIO TEMY.

IIpu MOATOTOBKE K 3a4eTy HY)KHO H3YYUTh TEOPHIO: OIPEICIICHAS BCEX MOHATHI M MOAXOIbI K OIICHUBAHUIO IO COCTOSIHUSI
MOHMMAHHS MaTepHaa i CAMOCTOSTENBHO PEIIUTh IO HECKOJIbKY THUITOBBIX 33124 U3 KaX/0il TeMbl. [Ipu pelieHnu 3a1a4 Bceraa
HEOOXOAMMO yMETh KaueCTBEHHO MHTEPIPETUPOBATH UTOT PEIICHHSI.

7) YkazaHus 10 OpraHu3auy paboThl ¢ KOHTPOIBHO-U3MEPUTENBFHBIMI MaTepHaaMH, 110 BBITIOTHEHUIO IOMAIIHUX 3aJJaHu:
IIpu BHIMOTHEHUN TOMALIHUX 3aJJaHUH HEOOXOMMO CHavaja MPOYUTaTh OCHOBHBIE MOHITUS M MOJXOABI 10 TeMe 3aaanus. [Ipu
BBIMOJIHCHUHN YIPAXKHEHHS WM 33/1a9K HY)KHO CHayaJa MOHTh, 4TO TpeOyeTcs B 3a/1a4e, KAKOW TEOPETHUECKUI MaTeprall HyXKHO
WCIOJIb30BaTh, HAMETHUTD IUIAH PEIICHUS 3a]]a4H, a 3aTeM MPUCTYIIUTh K pacdeTaM U cliejaTh KaueCTBEHHBIN BHIBOJ.

Metonuyeckre peKOMEHIAIUH 110 00Y4EHHUIO JINL] C OTPAaHUYEHHBIMI BO3MOXKHOCTSIMHU 3/J0POBbSI M HHBAJIHIOB

CTyIeHTH ¢ OTpaHHYEHHBIMH BO3MO)KHOCTSIMH 3/J0POBBS IMEIOT CBOM CHEIU(PHIECKHE 0COOCHHOCTH BOCTIPHATHS, ITepepaboTKH
Mmarepuana. [Ton6op u pa3paboTka yaeOHBIX MaTEpPHAIOB IS TAKHX CTYICHTOB IIPOM3BOAUTCSA C YIETOM TOTO, YTOOBI
NPENOCTaBIATh ATOT MaTepuall B pa3IMIHbIX (OpMax Tak YTOObI MHBAIMIbI C HAPYLICHUSIMH CITyXa MOTy4aId HHYOPMALHUIO
BHU3YaJIbHO, C HAPYIICHUSIMU 3pEHHMS - ayiuaibHo. [IpeycMoTpeHo B cirydae HEOOXOANMOCTH CO3/laHUE TEKCTOBOM BEPCHH JIF0O0TO
HETEKCTOBOTO KOHTEHTA JUIS €T0 BOZMOXHOTO TIPe0Opa30BaHus B aIbTEpPHATHBHBIE (POPMBI, yIOOHBIE IS pa3IMIHBIX
MOJb30BaTeNel, aTbTepHATHBHYIO BEPCHIO METHAKOHTCHTOB, BO3MOXKHOCTh MacIITaOUPOBAHUS TEKCTa U 300pakeHHit 0e3 moTepu
KauecTBa, JOCTYITHOCTb YIIPABJICHUSI KOHTEHTOM C KIIaBHATYypB.

Oco0OeHHOCTH POBEACHHS TEKYIIEH U MPOMEXYTOYHOH aTTeCTAIINH JIIS JIUI] C OTPAHHYCHHBIMHI BO3MOKHOCTSIMH 37I0POBBS 1
WHBAINI0B

Jlnst ocymiecTBIICHUs NPOLEYp TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHON aTTeCTallMi YKa3aHHBIX 00yJalomuxcs
co31at0TCst (POH/IBI OLICHOYHBIX CPEJICTB, aAaNTHPOBAHHBIE JUISl HHBAJIUJIOB U JIUIL] C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 3/10POBbS U
TI03BOJISIONIHE OICHUTD TOCTIKCHUE UMM 3aITIAaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeNIbHOI IIporpaMMe pe3ylIbTaToB 00ydIeHHS ’
YpOBEHb c(HOPMHUPOBAHHOCTH BCEX KOMIIETECHIINH, 3asBICHHBIX B 00pa30BaTeNbHOIl mporpamMmMe. Takue oleHOYHBIE CPeCcTBa
CO3/1AI0TCSI 110 Mepe HEOOXOANMOCTH C YUETOM Pa3JIMYHbIX HO30J10rHi. DopMa poBeieHNs TeKyIIeH aTTecTallly VIS JIMI] C
OTpaHWYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI M HHBAJIH/IOB YCTAHABIIMBACTCS C YUSTOM HHIWBHIYABHBIX IICHXO()HU3MIECKAX
0co0eHHOCTeH (YCTHO, MICEMEHHO Ha Oymare, MIChbMEHHO Ha KOMITBIOTEpE, B (hopMe TecTHpoBaHus H T.11.). [Tpu HeoOxoaumocTn
TaKHUM CTy/IEHTaM 00eCIeYMBaIOTCS COOTBETCTBYIOIIME YCIIOBUS IPOBECHHS 3aHATUH M aTTECTalluK, B TOM YHCIIE
HPENOCTaBIAETCS JOMOIHUTEILHOE BPEMsI IS IOJI'OTOBKH OTBETA Ha 3a4eTe WM IK3aMEHE.




