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Xl/lMl/lfl, TEXHOJIOTUdA U oﬁopynonalme XUMHUYECKUX ITPOU3BOACTB

IIporokom ot 2022r. Ne
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Pabouas mporpamMMa nmepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
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ucroauenus B 2024-2025 yueOHOM roay Ha 3acegaHuu kadeapsl

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

IIporokom ot 2024 . Ne
3as. xadenpoit 1.x.H., mpodeccop I'"'M.byros

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

HuctunmuimHa « uapaBiuKay sSBISETCs 00s3aTeNbHON JUCIUILTHHON BapHaTUBHOM YacTH.

1.2

[enbto kypca - monmyvyeHue QyHAaMEHTATHBIX 3HAHWHA B 00JIaCTH MEXaHHUKH KHUIKOCTEH U Ta30B ISl TITyOOKOTO N3yICHUS
CTYI€HTaMHU COOTBETCTBYIOUINX Pa3AesioB CIIeUUANBHBIX JUCUUIUINH U TBOPUYECKOTO PEIICHUS MPOU3BOICTBEHHBIX 3a/1a4,
CBSI3aHHBIX C THPOITHEBMOMEXaHUYECKHUMU MPOIIECCAMH U SIBJICHUSMHU B TEXHOJIOTHYCCKUX CHCTEMaX.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

ux (pazzmen) OOIT: | b1.B.J1B.04

2.1

TpeOoBanus k npeABapUTeJbLHON MOATOTOBKE 00y4aIOLIerocsi:

2.1.1

st ocBoeHust muctuIuIMHEL "I unpapnuka” oOydaromuyecs JOKHBI 00JIaaaTh 3HAHUAMH, YMEHUSIMA M HABBIKaMH,
[IOJTy4E€HHBIMH MPHU U3YYSHUHU TUCIUIUIMH:

2.1.2

Maremaruka

2.13

dusuka

2.2

JIMCUMIUIAHBI M MPAKTHKH, JJIsl KOTOPBIX OCBOEHHE TAHHON THCIMILTHHBI (MOXYJIsI) HEOOXOTUMO KaK
npenmiecTByloliee:

2.2.1

OcBoeHne qucIUIUINHEL "I HnpaBiuka” sBIsSeTCs HEOOXO0MUMBIM JUTS N3yIeHHS TIOCIICIYIONINX JUCIUIUINH B paMKax
JaTbHEHIero OpMUPOBAHAS U PA3BUTHS CIEAYIONINX KOMIICTCHIIHH:

222

TemmoTexHUKa ¥ TEINIOTEXHUUCCKHUA pacyaer

223

IIpon3BoncTBeHHAs MpaKTHKa (HAyIHO-HCCIIeI0BaTEIbCKas padoTa)

224

IoaroroBka K Mmporeaype 3alUThl U IIPOLEAYPa 3AIMUTHl BBITYCKHON KBaTH()UKAIIMOHHOH PadOTHI

225

BonocHabkeHue U BOJIOOTBEAEHHE

226

CtpouTenpHas MEXaHHUKA

227

TemmorazocHadxeHne ¢ OCHOBAMH TEILUIOTEXHUKH

228

[IpennuninomHuas npakTuka

229

Texnonorun OTACJIOYHBIX U TCINIOM3O0JAIUOHHBIX MaTCPHUAJIOB

2.2.10

]_[I/I(I)pOBLIG CHUCTEMbI aBTOMAaTU3alluu U YIIPaBJICHUA

2.2.11

BBIHOJ’IHCHI/Ie, TIOATOTOBKA K MPOLCAYPE 3allIAThI U 3allluTa BLIHyCKHOﬁ KBaﬂH(bHKaHHOHHOﬁ pa60TLI

2.2.12

[TonroToBka K Mpoueaype 3alUThl U 3aIIMTa BBITYCKHON KBaTH(PUKALMOHHONW pabOTHI

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbBTATE OCBOEHUSA JUCHHUITJIMHBI

MOLYJIs)
IIK-10: cnnoco0HOCTBHIO OCYLIECTBJIATH M KOPPEKTHPOBATH TEXHOJOTHYeCKHe NPoLecchl B MeTAJJIYPruu u
MaTepuaioodpadoTke
3naTth:
YMern:
Baaners:

B pe3yjibTaTe 0CBOCHUA TUCHMIIJINHBI oﬁyqalomm‘flcn JOJIKECH

3.1 |3nath:

3.1.1 | oOmue 3aKOHOMEPHOCTH TIPOIIECCOB IBIDKEHUS XKHUIKOCTEH 10 TPyOOIIPOBOAaM, IPUHIHUIIEI Pa0OTHI U YCTPOHCTBA

000pya0BaHUS TPYOOIIPOBOJHBIX CUCTEM U CUCTEM I'MIPO- U ITHEBMOIPHUBOJIA.
3.2 | Ymers:

3.2.1 | ompenensTh TEXHOIOTHUECKHE TapaMeTphl paboThl 000PYA0BaHUS TPYOOIPOBOJHBIX CUCTEM U CUCTEM THIPO- U
ITHEBMOIIPUBO/1a, IIPOBOJIUTH UCCIIEI0BAHMUS B SKCIIEPUMEHTAIBHBIX U IPOM3BOACTBEHHBIX YCIOBUSX, 00padbaThIBaTh U
aHAIN3UPOBATH MOITYYCHHYIO HH(OPMAIIIIO C ENBI0 pa3paboTKN PeKOMEHIAINH IS BEICHHS TIpoIiecca pH H3MEHEHUH
KOHCTPYKITUH 000pYIOBaHHUS.

3.3 | Baagers:

3.3.1 | BRIIOJTHEHWEM MPOEKTHBIX pabOoT M TEXHOJIOTHIECKUX PacyeTOB TPYOOIIPOBOIHBIX CHCTEM C IIPUBIICUCHUEM
BBIYHUCIUTEIBHON TEXHUKH, CTAHJAPTHBIX U OPUTUHATBHBIX MPOTPaMM.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI (MOAYJIS)

Kon HaumenoBanmue pazaenos u tem /Bug | Cemectp / | Hacos | Komneren- | Jlureparypa | Murtpe | Ilpumeuanue

3aHATHSA 3aHATUSA/ Kypc MU PaKT.

Pa3nen 1. BBeaenue B Kypc




1.1 I'mppocraTtuueckoe gaBiieHUE U €ro JJ1.3J11.2
cBoMcTBa. AOCOIOTHBII U JI1.1J12.1
OTHOCHTEITHHBIH TIOKOH (paBHOBECHE) J2.3J12.2
KUAKUX cpel. JuddepenmansHoe 01323334
ypaBHEHHUE PaBHOBECHUS KUIAKOCTH D526 37 28
(ypaBHeHue Diinepa). OCHOBHOE 29 310311
ypaBHEHHE THAPOCTATHKH. [I10CKOCTD
CpaBHEHHS, HATIOP ¥ OBEPXHOCTH
ypoBHst. [Ipnbops! 111 M3Mepenus
nasienns. 3axoH Ilackamns. /JIex/

1.2 3anauu Kypca. Ero mecro B cucreme J1.3J11.2
3HAHUI HHXKEHEPA 110 CIIEHUAIbHOCTH. J1.1J12.1
Kparkoe coneprxanue kypca. [Ipenqmer JI2.3J12.2
rupomMexaHuk. OCHOBHbIE CBOMCTBA 0102202354
xkunkocted. neanbHas u peanbHast 2506 97 38
JKUIKOCTD. JKUAKOCTE KanenbHas U 295100511
razoo0pasHasi. PU3MKO—MeXaHUUECKUE
cBoticTBa x)uakocTed. CHhl,

JeicTByromue B )uIkoctax. /IIp/
Paznen 2. T'uaponuHamuka

2.1 Knaccudukarms BUIOB IBIKCHUS J1.3J11.2
skuaKocTi. OCHOBHBIE KHHEMATHYECKHUE JI1.1J12.1
MOHATUS: CTpyHUaTas MOJEIb IBH)KEHUS J2.3J12.2
JKUAKOCTH, TPAEKTOPHUs, JIMHUA TOKa, 21222354
JJIeMEHTapHas CTpyiika, )KHBO€E CeUeHHe, D526 37 38
CKOPOCTb, PacXo0/1, THIPABINYECKUI 29 310311
pamuyc. /Jlex/

2.2 Omnpenenenne ko3¢ hunneHTa J1.3J11.1
ruapasanueckoro Tpenus /IIp/ 01323334

3556 37 28
39310011
Paznen 3. IuddepenuuanbHoe
YPaBHeHHe IBH:KeHUS KUAKOCTH.

3.1 YpaBHeHHE HEpa3pBIBHOCTH MOTOKA. J1.3J11.2
YpaBHeHHE IBUKECHUS UACATLHON JI1.1J12.1
KUIKOCTH (ypaBHEeHHE Ditnepa). /JIex/ J2.3712.2

013233524

3556 37 28

39 310 211
Pa3nen 4. YpaBuenue Bepnyiim.

4.1 I'eomeTpuueckuii u 3HEpreTHIECKUit JI1.3J11.2
cMblcil ypaBHeHUH bepryinu. ITonublii J1.1J12.1
HaIop U ero cocrasisitonue. Teopus J2.3J12.2
TpyOku [Iuto — [Ipannrns. [Ipumenenue 013233 54
ypaBHeHUs bepHysu U1l pac4eToB 25026 97 38
HEKOTOPBIX TEXHHYECKUX YCTPOHUCTB: 393100911
PacXoa0MEpPOB JPOCCEIBHOTO THIIA,

CTPYHHBIX HacocoB. /JIek/
4.2 H3mepenue BI3KoCTH KuakocTh /J1ad/ JI1.3 J11.2
J1.1J12.1
JI2.3J12.2
313523354
30526 97 28
393100911

43 OmnpenesneHue Mot CKOpOCTel B J1.3J11.2

Tpybomposose /J1ab/ JI1.1J12.1
J2.3712.2

01323334

3556 37 28

99510011




4.4 Pacuér notepp Hanopa B MECTHBIX 6 J1.3J11.2
comnpotuBiaeHusx /Cp/ JI1.1J12.1
J2.3712.2
01323334
D536 37 38
39310211
Paznen 5. OcHoBBI TeopuM nox00Us
THAPOMEXaHUYeCKHUX sIBJICHUIA.

5.1 VYcnoBus mogo0ust, KpUTEPUN TOTOOUSI. 1 JI1.3J11.2
[Ipumenenue Teopun mo1o0us K JI1.1J12.1
PEIICHHIO 3a1a9 THAPOMEXaHuKH. /JIek/ J2.3J12.2

31323354
0536 37 38
39310311
52 Hcredyenne KUAKOCT Yepe3 HACAIKH IIPH 6 JI1.3J11.2
nocrostiHoM Harope /Cp/ JI1.1J12.1
J2.3J12.2
31323354
3536 37 38
393100911
Pasnea 6. Ilpupona noreps.

6.1 Buap! noreps 3HEpruy npu ABUKECHUU 0,5 J1.3J11.2
JKUJIKOCTHU 10 KaHanaMm. [lotepu sHepruu JI1.1J12.1
10 JUTMHE TPYOOIPOBO/ia MOCTOSIHHOTO JI2.3J12.2
ceueHus. YpasHeHue [lapcu — BeiicOaxa. 01022354
Koa¢puuueHt ruipaBIudecKoro TpeHus. 0536 37 38
AGCONI0THAs U OTHOCUTENbHAS 99210311
[IepOXOBaTOCTS. /JIeK/

6.2 Pacuér runpaBinueckoro TpeHus B 6 J1.3J11.2
TEeXHUYECKUX Tpydomposoaax /Cp/ JI1.1J12.1

J2.3712.2
31323354
35363738
393100911
Pazngen 7. Pe;kuMbl JBUKEHU S
JKATKOCTH.

7.1 Teopus maMHHApHOTO peKUMa. 3aKOH 0,5 JI1.3
U3MEHEHHS CKOPOCTH I10 CEYEHUIO J1.2J12.1
notoka. Pacxon u cpeqHssl CKOPOCTb. J12.3J12.2
KoaddunueHT KuHETHYECKOH SHEPTHH. 013233 34
Ompenenenue ko3 dunneHTa 3536 3738
THAPABINYECKOTO TPCHUS MIPH 393100911
JIAMUHAPHOM PEXUME.

TypOyNEeHTHBIN PEKUM TBIKCHHS
KUIKOCTH. TedeHne )XUAKOCTH I10
TpyOoIpoBOgaM MpH TYpOYJIECHTHOM
pexuMe. ['mapaBIuIecKy riajgkue u
[IepoXOoBaThIe TPYObl. MeTombI
ompeneneHus Ko3hhuIueHTa
TCHIPABIHYECKOTO TPSHUS MIPU
TypOyAeHTHOM peskume. DopMyItel s
OIIpeeIeHHs IOTEePh U TPAHUITBI HX
npuMeHeHus. TypOyIeHTHOCTD U e¢
xXapakTepucTuku. /JIek/

7.2 M3mepenue pacxoza KUAKOCTEH U ra3oB 5 JI1.3J11.2
B TEXHOJIOTHYECKUX JI1.1J12.1
TpydompoBoaax /J1ab/ J2.3J12.2

31323354
3536 37 38
39310011

7.3 Pacuér cymmapHbIX OoTEph B 36 JI1.3JI11.2

Tpybomnposoaax /Cp/ JI1.1J12.1
J2.3712.2

31323354

0536 37 38

9905100911




Pasnen 8. I'mapaBanyeckmii pacyer

TPYOONPOBOI0OB

8.1 Knaccudukarus TpyobonpoBo10B. 4 0,5 JI1.3 J11.2 0
Mertons! pacdera TpyOOIIPOBOIOB. JI1.1J12.1
OpHOMEpHBIE MOTOKH KUAKOCTH U Ta30B. J2.3J12.2
XapakTepucTuka TpyoOnpoBoia, KPUBbBIE 013233 54
morpebHoro Hanopa. Pacuer 2526 27 38
TpyOOIIPOBO/A TIPH ITOCIECAOBATEIEHOM 999210911

COEJMHEHUH TPYO Pa3IMuHOro JMaMerpa.
Pacyer TpybonpoBoza rmpu
TTapaJuIebHOM COSIMHEHNH TPYO 1
YJIaCTKOB C pa3BeTBICHUSIMHU. /JIek/

8.2 HccnenoBanne TuApaBIuKU peaIbHBIX 4 4 JI1.3J11.2 0
TpybomnpoBooB /J1ad/ JI1.1J12.1
J2.3712.2
013233524
D526 37 28
99910311
8.3 Bunbl motepp B TIONacTHRIX 4 14 JI1.3JI11.2 0
rugpomarriaax /Cp/ J1.1J12.1
J2.3J12.2
210222354
25026 97 38
29510 311
Paznen 9. l'uapaBianyeckue MalMHbI
9.1 [puHIun neicTBus, KiaccupuKarms. 4 0,5 JI1.3J11.2 0
OCHOBBI TEOPHH JIOTIACTHBIX HACOCOB. JIL.1J12.1
IlenTpOOEIKHBIE HACOCHI, UX JI2.3J12.2
xapaxrepuctuku. Teopus mogobus, 010209354
nepecyeT XapaKTePUCTHK JIOTTACTHBIX D526 37 38
HacocoB. HacocHast ycTaHOBKa U ee 29 310311

XapaKTEepUCTUKH. PerymupoBanue
pexumMa padoTsl Hacoca. KaBuranus B
Hacocax. /Jlex/

9.2 IIpuHIMI MoK00Ms MPU MOJEIUPOBAHNUN 4 8 JI1.3JI1.2 0
JIOMIACTHRIX TUapoMaivt /Cp/ JI1.1J12.1
J2.3J12.2
31323354
3536 37 38
393100911

5. ®OHJI OIEHOYHBIX CPEACTB

5.1. KonTposibHBIE BOMPOCHI H 3aJaHHS

Bomnpocs! k 3auery

L. ITpenmer ruapasnuku. OCHOBHBIE CBOWCTBA jkuAKOCTeH. MneanbHas M peanbHas KUIAKOCTh. JKUIKOCTh KanenbHas U
razoo0OpasHas.

Du3NKo—-MeXaHUYeCKHe CBOMCTBA )uAKocTel. CHilbl, AEUCTBYIOIINE B KUAKOCTSIX.

I'mapocraTuyeckoe AaBleHHE U €TO CBOMCTBA. AOCOIIOTHBIN U OTHOCUTENBHBIN MOKOH (paBHOBECHE) KUIKHX CPe.
Juddepennnansaoe ypaBHEHHE paBHOBECHS JKHIKOCTH (ypaBHEHHE Diiepa).

OCHOBHOE ypaBHEHHE TMAPOCTATHKH. [ITOCKOCTH CpaBHEHHS, HAIlOP U IMOBEPXHOCTH YPOBHS.

[Tpubops! 11 u3mepeHust AapineHus. 3akoH [lackans.

Knaccudukanust BUI0B IBMKCHUS XKUAKOCTH. OCHOBHBIC KWHEMATHYECKHE MOHSTHS: CTpyH4aTas MOJEIb JBIKCHUS
KUJIKOCTH, TPACKTOPHUS, JTNHHUA TOKA, dJIEeMEHTapHas CTPYHKa, )KHBOE CEUCHUE, CKOPOCTb.

Nownkwd

8. Pacxon sxuakocTH, TUIpaBINYeCKUil paguyc, SKBUBAJICHTHBIA JUaMeTp.

9. Pexxumbl aBrkeHHs KuaKocTu. Teopust TaMUHApHOTO pexkuMa. 3aKOH M3MEHEHHs CKOPOCTH IO CEUEHMIO MOTOKa.
Pacxon u cpeHsst CKOPOCTb.

10. JuddepeHnnanbHoe ypaBHEHHE TBIDKESHHS KHUIKOCTH.

11. YpaBHeHHe Hepa3pbIBHOCTH NOTOKA. Y paBHEHUE IBHXKEHUS UIeaIbHOM )KUIKOCTH (ypaBHEHHE Diinepa).

12. Ypauenue bepHymu i uaeanbHOM U peaabHON KUIKOCTEH.

13. I'eomerpuueckuii U sHEpreTUdecKuil cMeica ypaBHeHU bepHymiu. I1onaHbI Hanop U €ro COCTABISAIOILUE.

14. Teopus Tpyoku Iluto — IIpanarus.

15. ITpumenenue ypaBHeHus: bepHynau Juis pacdeToB HEKOTOPBIX TEXHUUECKHX YCTPOICTB: pacXxoIoMepoB APOCCETbHOTO
TUIA, CTPYHHBIX HACOCOB.

16. OCHOBBI TEOpUH NOTXOOUS THAPOMEXaHUIECKHUX SBICHHH.

17. YcnoBus noao6us, TeopeMbl Moa00us.




18. Kputepun nonobus. [Ipumenenne Teopun mogo0Hs K peIICHUIO 3a4a4 THIPOMEXaHUKH.
19. IIpupona noreps. Buzbl noteps SHEPruy NpH ABMKEHUHU SKHIKOCTH MO KaHAIaM.

20. IToTepu sHEprUM 1Mo AJHMHE TPYOOIPOBOIA ITOCTOSHHOTO cedeHHs. YpaBHeHue Jlapcu — BeiicOaxa.

21. Koaddunment ruapaBnnaeckoro TpeHus. AOCONIOTHAS U OTHOCUTEJIbHAS IIEPOXOBATOCTb.

22. Koadduument kunerndeckoit snepruu. Onpenenenre kodpGUIMeHTa THAPABIMYECKOI0 TPEHUS IPU JaMUHAPHOM
pexHIMe.

23. TypOyneHTHBIH PeXHUM JBIDKCHHUS KUIKOCTH. TedeHHe *XUIKOCTH IO TPYOOIIpOBOAAM TIPH TYpOYIEHTHOM pPEXHME.
24. I'mppaBaudecky riafkue U IMIepoxoBaThie TPYObl. MeTofs! onpeaeneHus ko3 GHunueHTa THAPABIMYECKOr0 TPEHUs Ipu
TypOyJIEHTHOM PEXKUME.

25. DopMyITBI IS OTIpeeTICHUs OTePh U IPAHUIIBI UX IpHMEHeHUs. TypOylneHTHOCTh W ee XapaKTEePHUCTHKH.

26. I'ugpaBnuyeckue NOTEPU B MECTHBIX COIPOTUBIICHUSX.

27. Knaccudukamus tpydonpoBogoB. Metoabl pacyeTra TpyOOIpOBOIOB.

28. OnHOMEpHbIE MOTOKH XKUAKOCTH M Ta30B. XapaKTepHCTHKA TPyOONPOBOAA, KPUBBIC MOTPEOHOTO HAIopa.

29. Pacuer TpybompoBoia IpH NOCIEIOBATETBHOM COSTHHEHHN TPYO Pa3IMuHOTO AHaMETpa.

30. Pacuer TpyOompoBo/a Ipu napanieIbHOM COSTHHEHUN TPYO U yJacTKOB C Pa3BETBICHUSIMU.

31. I'mppaBnuyeckre MamuHbL. [IpuHIUI NeHCTBUS, KiacCH(pHUKaAIMs.

32. OCHOBBI TEOPHUH JIOTIACTHHIX (IIEHTPOOESKHBIX) HACOCOB.

33. Teopus momoOus, mepecyeT XapaKTepUCTHK JOMACTHBIX HACOCOB

34, OCHOBHBIE TapaMeTpbl HEHTPOOEKHOTO Hacoca.

3s. [lTogaua Hacoca. MeTonuka onpeneneHusl.

36. IMonHEI HamoOp HEHTPOOEKHOTO HAcoCa, YACTHBIE CIIydad €T0 ONpEIeICHHS.

37. BeicoTa BcachiBaHUS.

38. MoinHocTh ruapaBinueckoi mamuabl. KITI.

39. Pabora Hacoca B cetu. [lapamiensHas v ocienoBaTeNbHAsT CXEMBI MOIKITIOYCHHS.

40. Perynmuposanue pexnma paboTsl Hacoca. KaBuramms B Hacocax.

5.2. Tembl NMCbMEHHBIX padoT

Kontponsnas padora (cocrout u3 3-x gacreii) :

1. ®dusnueckne CB-Ba )KUJIKOCTEH, BUIBI pACX0J0B XHUAKOCTH, YHCIIO Re, NBIKEHNE KUAKOCTH 110 TPYOOIIPOBOIAM;

2. OnpezerneHne MOTEph B peallbHBIX TPyOOIIPOBOJAaX HA TPEHUU U B MECTHBIX COIIPOTHBIICHHUSX;

3. Pacder rupaBIruecKUX MamIvH (HACOCOB M BEHTIIIATOPOB), MTOJHBINH Hanop Hacoca (BeHTIIATOpa), K.I1./l. ruapaBmmdeckon
MalIuHbL.

5.3. ®oH O1IEHOYHBIX CPEICTB

®DOoHJ OLIEHOYHBIX CPEACTB MO AUCLUIUIMHE IpeacTaBineHsbl B Bue [Tpunoxenus k nannoit PII/ u pasmerien B cocrase OYMK
JHMCIATIINHBI

5.4. IlepeyeHb BH/I0B OLIECHOYHBIX CPEACTB

KomMruiekT OuaeToB K 3a4€Ty, KOMIIJICKT 3aJJaHUI 1JIs0 KOHTPOJBHBIX pa60T.

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

6.1. Pekomenayemas quTepaTypa

6.1.1. OcHoBHasg JIMTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3natenscrBo, roa | Komuu-Bo
JI1.1 | Tummn, O.A.[ u np. ] |T'mapaBnuka u OCHOBBI THAPONPUBOAA [ DIEKTPOHHBIN pecypc]: Bonrorpan: 311. U31.
yueOHOoe nocobue - http://lib.volpi.ru BonrI'TY, 2016
JI1.2 | Cxuptnamze AT, I'mopasnuka B MammuHoctpoeHud. Y. 2.: YuebHuk: B 2 4. 2-¢ Crapelit Ockout: 20
MBanos B.1. W31, iepepad. u JOIL. THT, 2010
JI1.3 | Cxuprnamze A.T'., I'unpasnuka B MammaOCTpoeHHUH. Y. 1.: YueOHuk: B 2 4. 2-¢ Crapsrit Ockod: 20
HBanos B.1. u31., epepad. u o1 THT, 2010
6.1.2. JlonoiHUTEIbHASA JUTEPaTypa
ABTOpBI, COCTaBUTENHU 3aryiaBue WznatenscTBo, rox | Kommda-Bo
JI2.1 |Kynunos, B.A., I'mppasnmka: yae6HOE TocoOme M.: Beiciast 51
Kapramios, D.M. mkoia, 2006
JI2.2 | AprembeBa, T. B. [ u I'uopaBnyka, ruApOMAIIMHBL M THIPOIHEBMONIPUBOA: yieOHOE M.: Akanemusi, 25
Ip. | rnocooue 2007
JI2.3 |KymuuoB ,B.A.[ m 1p.] |['mapaBnmka: yaeOGHOE mocobne M. Beicuiast 25
mixona, 2007

6.2. [Tepeyens pecypcoB HH(POPMAIMOHHO-TeJIeKOMMYHHKALIMOHHOT ceTn "UHTepHeT"

D1 | Dnexrtponnas oubmuorexa BIIN (pumman) Bonr['TY: http://library.volpi.ru/csp/library/StartPage.csp

32 | DnexTpoHHBIE yueOHO-MeToAnIecKue koMiutekes! BITH: http://umkd.volpi.ru/




33

OnextponHO-6ubMMoTeuHas cuctema BonrI'TVY http://library.vstu.ru

24

OnexTpoHHO-0nbONMMOTeUHas cucteMa «Jlanp» www.e.lanbook.com

35

buJl BUHUTH, 6a3a pedepaTHBHBIX )XypHAJIOB IO Pa3INYHBIM 00JIaCTAM HAYKH U TeXHHUKH, http://www2.viniti.ru/

06

Hayunast snekrponHas 6ubnuoreka elibrary.ru http://elibrary.ru

97

PedeparuBnas HaykoMeTpHdeckas dJeKTpoHHas 0a3za Scopus kommanuu Elsevier http://scopus.com

38

YuuBepcurerckass uHpopmaimonHas cucreMa YC «Poccus» http://uisrussia.msu.ru

39

KoncynerantlInroc http:// www.consultantr.ru/hs

310

DenepanbHas Ciryx0a MO HHTEIUICKTYalbHONH COOCTBEHHOCTH, TATEHTaM M TOBAPHBIM 3HaKaMm http://www.fips.ru

Ol11

OnextpoHHas Oubnmoreka Poccuiickoit HarmoHansHOH OuOmmoTekn http://leb.nir.ru/collections

6.3.1 Ilepeuenb NMporpaMMHOro odecrneyeHust

7.3.1.1

ITporpammHOe oOecreueHne st IPOBEICHHS 1a00paTOPHBIX paboOT: cCTeMa KoMIbIoTepHOH MaTeMarnku MathCad,
Microsoft office Excel. IIporpammuoe obecnieueHue ay1s MPOBEICHUS IPOMEXKYTOYHOTO KOHTPOJIS: KOMITBIOTEpHAS
TectoBas cuctema Visual Testing Studio.MS Windows XP

7.3.1.2

Ionmucka Micro-soft Imagine Premium

7.3.1.3

ID df8605e9-c758-42d6-a856-ae0ba9714cc4

73.14

Cy6mmnen3noHnbIi qoroop Ne Tr000150654 (moamnwcka Ha 2017-2018rr)

7.3.1.5

Cy6munen3nonnsit norosop Ne KMC-193-2016 (moxmucka va 2016-2017rr)

7.3.1.6

Cy6munensuonnsiit goropop Ne KUC-108-2015 (moamucka va 2015-2016rr)

7.3.1.7

Cy6nunensuonusiit norosop Ne KMC-099-2014 (noamucka Ha 2014-2015rr)

73.1.8

Cy6nunensnonsslit qoroop Ne Tr018575 (moamucka nHa 2013-2014rr)

7.3.1.9

MS Office 2003

73.1.1

JInnersus Ne43344861 ot 26.12.2007 (6eccpounast)

73.1.1

APM WinMachine 2006 (V.9.1);

7.3.1.1

AutoCAD 2007

7.3.1.1

CBoOoaHas akageMuuecKas JINLEH3H.

73.1.1

ActiveState Ac-tivePython 2.6

7.3.1.1

becnnatHo

73.1.1

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

6.3.2 TlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1

WHdopMannoHHO-TTONCKOBAs cHcTeMa (eepaIbHOr0 ToCyIapCTBEHHOTO yupexaeHns «DexepanbHblii HHCTUTYT
MIPOMBIIITICHHOW COOCTBEHHOCTH (OeCIUIaTHBIIN JOCTYy). — url:

ttp://www .fips.ru/wps/wem/connect/content_ru/ru/inform_resources/inform_retrieval system. B undopmarmonso-
TIOMCKOBOH CHCTEME BO3MOXKEH TTIOHCK 110 M300peTeHNUsIM, peepaTaM NaTeHTHHIX JOKYMCHTOB Ha PYCCKOM M aHTJIMHCKOM
SI3BIKAX, MEPCTIEKTHBHBIM N300PETEHIUSIM, ITOJIE3HBIM MOJIEIISIM, TOBAPHBIM 3HaKaM, OOIIEH3BECTHEIM TOBAPHBIM
3HaKaM,HaUMEHOBAaHHUAM MECT IIPOUCXOXKICHUS TOBApOB, IIPOMBIILIEHHBIM 00pa3nam, nporpamMam s OBM, 6azam
JIAHHBIX, TOIIOJIOTHSIM MHTETPAIBHBIX MHKPOCXEM, KJlacCH(UKAaTOpaM M JOKYMEHTaM ouunanbHbIX OrojuieTeHeit 3a
IIOCTIEIHUM MeCsILL.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

7.1

[Tomernienust 11st mpoBeIeHMsI JEKIIMOHHBIX 3aHITUH YKOMIUIEKTOBaHBI HEOOXOIUMOH CIIEaTN3HPOBAHHON YueOHOM
MeOembI0 U TEXHUUSCKUMH CPEACTBAMHU TS TIpeicTaBlIeHus yaeOHoH nHdopMmarmu ctyaenTtam. Kommnbrotep-10 mT.,
00BEIMHEHHBIX B JIOKANBHYIO ceTh Kadenpsl. MymsTumenua-poextop BengMP620C, sxpar DRAPERLUMA 7070 MW.

72

JlabopaTopHbIe pabOTHI IPOBOASITCS B TabOpaTOpuu KadeIphl , 000pyIOBAHHON THAPOCTSHIIOM JJIsl TIPOBEACHUS 5
71a00paTOPHBIX PaboT.

7.3

JIa6. ycranoBku: «TpydompoBom»,

7.4

«KoxyxoTpyb4aThlii TEIIIOOOMEHHUKY,




7.5 | «Onpenenenne kod3pGUIHEHTA TETIOMPOBOTHOCTHY,

7.6 | «IlopiHeBO KOMIIpECCopy,

7.7 | «cTeueHne Bo3ayxa uepes oo,

7.8 | «Termootnaya npu 00TEKaHUH TPYOBI TIOTOKOM BO3/IyXa», yueOHbIH cTena «[ napocteHm

7.9 | [TomemeHus A5t CaMOCTOSITENIbHOU paboThI CTYIEHTOB, OCHaleHHbIe TpuHTepoM HP LaserJet 1320, 2 koMmproTepamu ¢
noctyrnoM B IHTepHET, npeHa3HaueHHbIC T paOOThl B AJICKTPOHHON HH()OPMAIIMOHHO-00pa30BaTeIbHON cpeie By3a.

8. METOANYECTKHUE YKA3ZAHUA JJISA OBYYAIOIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

K coBpeMeHHOMY CIIEIIHAINCTY OOLIECTBO MPEIBABISET JOCTATOYHO IIUPOKUI IepedeHb TPEOOBaHMUI, CpeI KOTOPBIX
HEMaJIOBaYKHOE 3HAYCHUE UMEET HAJIMYHE Y BBIITYCKHUKOB ONPE/ICIIEHHBIX CIOCOOHOCTEH M YMEHHSI CAMOCTOSATEIIFHO TOOBIBATh
3HAHUS U3 PA3IMYHBIX HCTOYHUKOB, CHCTEMATU3UPOBATh MOJTYYCHHYIO HH(DOPMAIIUIO, 1aBaTh OIICHKY KOHKPETHOW CHTYallHH.
DopMHpPOBaHKE TAKOTO YMEHHUS MIPOMCXOAUT B TEUCHHE BCETo MIEPUOAa OOYUCHUS Yepe3 y9acThue CTYICHTOB B JICKIIUOHHBIX U
NPAKTHYECKUX 3aHSTHSIX, IPH BHIITOJHEHUN PacyeTHBIX 3aMaHuil. [Ipu 5ToM caMocTosTeIbHAS paboTa CTYIEHTOB UTPaeT
pEIIaonIyo poJib B X0/ BCEr0 y4eOHOTO mporecca.

1) Hepez[ Ha4daJIOM U3Y4YCHHUA KypCa pCKOMCHAYCTCA IMO3HAKOMHUTLCA C LCIIAMU U 3aladaMU U3YYCHU Kypca. HpI/I H606XOZ[I/IMOCTI/I
MOHO ITPOCMOTPETH pas3acibl JUCHUIIIAH, ONTPECACIIAIOINX HAYaJIbHYIO IIOATOTOBKY.

2)Yka3aHusl M0 TAHUPOBAHUIO M OPTaHU3aI[MKH BPEMEHH, HEOOXOIUMOTO TSI H3YIESHHUS TUCIUITIHHBL.
PexomeHayeTcs cremyronuM o0pa3oM OpraHn30BaTh BpeMsi, HEOOX0IUMOE JIJIsl M3YUCHHS JUCITUTUTAHBL:
M3yueHne TeopeTHIeCKOro MaTepraia o y9eOHHKY U KOHCIIEKTY — | 4ac B HEZleIto.

IToaroroBka k 1abopaTopHOMY 3aHATHUIO - | Hac.

Bcero B Hepento — 2 yaca 30 MUHYT.

3)Onucanue NOCIeA0BaTEIBHOCTH AEHCTBUH CTyeHTa («CIeHAPUI H3YdEeHUS JUCIUILINHED ):

Jlnst noHMMaHus MaTepuaila 1 Ka4eCTBEHHOT'O €r0 YCBOCHUS PEKOMEH/IYeTCsl Takast OCIIe0BaTEeNbHOCTh IeHCTBHIA:

1. B Teuenne Henmenmu BEIOpaTh Bpems (1 gac) it paboTHI ¢ TUTepaTypoi B OHOIHOTEKE.

2. IIpu HOATOTOBKE K JTaOOPATOPHBIM 3aHATHS CIEAYIOMIETO THs, HEOOXOIMMO CHAaYaIa IPOYUTATH OCHOBHBIC IIOHATHS U MTOJXOJIBI
1o Teme 1abopatopHoi paboThl. [Ipu BeimoaHEeHNU Tab0paTOPHOM PabOTHl HY)KHO CHauaa MOHSTh, 4TO TpeOyeTcs B 3aaue, Kakon
TEOPETUUECKUH MaTepual Hy>KHO HCI0JIb30BaTh, HAMETHTb IUIAH PELICHHS 3a1a4u.

4)PexoMeHIaUH MO HCHONIB30BAHUIO MaTEPUAIOB YUeOHO-METOANUECKOT0 KOMILIEKCa: PEKOMEHIYEeTCS HCII0JIb30BaTh
METOANYECKUE yKa3aHHs 110 KypCy.

5)Pexomennanuy o paboTe ¢ IUTEpaTypoii:

Teopermuecknii MaTepual Kypca CTAaHOBUTCS O0JIee MOHATHBIM, KOT/a JOTOITHATEIHHO K MPOCITYIINBAHUIO JICKIINH U H3YICHUIO
KOHCIIEKTa, U3y4aloTcsl U KHUTH. Jlerye 0oCBOMTH Kype MPUIEPKUBAsICh OJTHOTO Y4eOHUKA M KOHCIIeKTa. PekoMeHayeTcs1, Kpome
«3aydrBaHM» MaTepuana, JOOUTHCS COCTOSHUS HOHUMAHHS U3ydaeMOi TeMbl TUCHMILTHHBL. C 3TOH 1IeNbI0 PEKOMEHIYeTCsl ocIe
M3ydeHHs] 09epEAHOTO Tmaparpada BBITOIHUTE HECKOIBKO MPOCTHIX YIPaXXHEHUH Ha TaHHYI0 TeMy. KpoMe Toro, oueHs moe3Ho
MBICIICHHO 33/1aTh ce0e CJIAYIOIIe BOIPOCH! (M HOIPOOOBATh OTBETHTh HA HUX): O 9eM 3TOT maparpad?, Kakiue HOBBIC OHATHS
BBEJICHBI, KAKOB UX CMBICJI?, YTO JIaCT 3TO Ha IPAKTHKE?.

6) PexoMeHmaIum 1mo moAroToBKe K 3a4eTy (9K3aMeHy):

Heo6x011M0 HCTIONIB30BaTh PEKOMEHIyeMY0 TuTepatypy. KpoMme «3ayurBaHus» MaTeprana K 3a4eTy, O4€Hb BaXKHO JOOUTHCS
COCTOSTHHS TOHMMAHUSI U3Y4aeMBbIX TeM JUCHUILIHHBL. C 3TOM 1IENbI0 PEKOMEHIYETCsI OCIe H3YUIEHHs OUepeJHOT0 MaTepHaa
BBIIIOJIHUTH HECKOJIBKO pra)KHeHI/Iﬁ Ha JaHHYIO TEMY.

HpI/I TIOATOTOBKE K 3a4€Ty HY>KHO U3YYUTHh TCOPUIO: OIIPEACICHUA BCEX MOHATUH U IoAX0oabl K OICHHUBAHUIO 1O COCTOSIHUA
NOHUMAaHHSI MAaTEpUala i CAMOCTOSATENBHO PEIIUTH [0 HECKOJIBKY THIIOBBIX 33/1a4 U3 KaK10i TeMbl. [Ipu pereHun 3a1a4 Bceria
HGO6X0)II/IMO YMETh KAYE€CTBECHHO MHTCPIIPETUPOBATL UTOT PCIICHUS.

7) YkazaHus 110 OpraHU3alUK PabOThl C KOHTPOIBHO-U3MEPUTENBHBIMU MaTepHaIaMy, IO BHINOIHEHHIO JOMAIIHUX 3aJaHuil:
I1pu BBIOJIHEHNH AOMAIIHUX 33aHUH HEOOXOMMO CHavana MPOYUTATh OCHOBHBIC OHATHS M ITOJXOABI IO TeMe 3anaHus. [Ipu
BBITIOJTHCHHH YITPKHEHUS WM 3a/1a91 HY)KHO CHaJaJna ITOHATh, 4TO TpeOyeTcs B 3a/1aue, KaKoW TEeOPETHUSCKHUI MaTepHal Hy)KHO
UCIIONBb30BaTh, HAMETUTH IUIAH PEIICHUS 3a1a4U, a 3aTEM IPUCTYIUTh K pacueTaM U CJelaTh Ka4eCTBEHHBIH BbIBOJ.

Meroaudeckue peKOMEHIAIMH 110 00YYCHHUIO JINII C OTPAaHHICHHBIMA BO3MOKHOCTSIMH 3/I0POBBS U HHBAJIHIOB

CTyzeHTHI C OTpaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBSI IMEIOT CBOM CIIECI(UIECKIe 0COOEHHOCTH BOCIIPUATHS, TepepaboTKu
Mmatepuana. [Togbop u pazpaboTka yueOHBIX MaTEepHANIOB JJIsl TAKUX CTYAEHTOB MPOU3BOAMUTCS C yI€TOM TOTO, YTOOBI
HPENOCTaBIATh ITOT MaTepHall B Pa3INYHbIX (popMax Tak 4TOOBI HHBAIU/BI C HAPYLICHUSMH CITyXa MOTyqantd HHQOpPManuio
BHU3YaJIbHO, C HAPYIICHUSIMHU 3pEHHMS - ayuanbHo. [IpeycMoTpeHo B ciydae He0OXOJUMOCTH CO3AaHNe TEKCTOBOH BEPCHH JIFOO0TO
HETEKCTOBOTO KOHTEHTA IS €70 BO3MOXKHOTO ITPe0o0pa30BaHUs B AIbTEPHATHBHBIC (DOPMBI, YIOOHBIE AT PA3THIHBIX
HOJIB30BATeNeH, aTbTePHATHBHYIO BEPCHIO MEIMAKOHTEHTOB, BO3MOXKHOCTh MacIlITAOMPOBaHHUS TEKCTa M H300pakeHnit 0e3 nmorepu
Ka4ecTBa, JOCTYITHOCTh YIIPaBICHUS KOHTCHTOM C KJIAaBHATYPHI.

Oco0eHHOCTH MPOBEACHHS TEKYIIEH W IPOMEXKYTOUHOI aTTECTAI[MHN JUIS JIUII C OTPAaHIMYCHHBIMHI BO3MOXXHOCTSIMH 37I0POBBS H
WHBAJIJOB

Jlnst ocyIecTBIEHUS IIPOLESYp TEKYIIETro KOHTPOJISL YCIIEBAEMOCTH U MIPOMEKYTOYHOMN aTTeCTalli YKa3aHHBIX 00yJaroIInXcst
co37afoTCs (POHIBI OIEHOYHBIX CPEJICTB, aJaTHPOBAHHBIC IS HHBAJIM/IOB | JIUI] C OTPAHNYCHHBIMHI BO3MOKHOCTSIMH 37I0POBbS




MO3BOJISIONIHE OIEHUTD JOCTIDKCHUE UM 3aINITAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeIbHON POrpaMMe pPe3ynbTaToB O0yUeHUS U
YpOBeHb c(hOPMHUPOBAHHOCTH BCEX KOMIICTCHIIUH, 3asIBJICHHBIX B 00pa3oBaTenbHOi nporpamme. Takne oleHOYHBIE CpeICTBA
CO371AI0TCsI IO Mepe HEOOXOANMOCTH C YIETOM Pa3IMIHBIX HO3010rHi. PopMa MpoBeaeHHs TEKyLIeH aTTeCcTaluy IS JIULL C
OTpaHWYIEHHBIMU BO3MOXKHOCTSIMU 3/{0POBBS U HHBAJIH/IOB YCTAHABINBACTCA C yI€TOM WHIUBHIYATbHBIX ICHXO(PHU3NIESCKIX
ocobeHHoCTel (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTepe, B GopMe TecTupoBaHus U T.11.). [Ipu HeoOxoaumocTu
TaKHM CTyAEHTaM 00ECIIeUHBAIOTCSI COOTBETCTBYIOIHE YCIIOBHUS IIPOBEICHHS 3aHATHH M aTTECTALMH, B TOM YUCIIC
HPENOCTaBISIETCS JOIOMHATENPHOE BPEMs ISl IOATOTOBKU OTBETA HA 3aUETE MITH IK3aMEHE.




