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BusupoBanue PII/I 1151 ucno/iHeHUs1 B 04e€pPeTHOM Y4eGHOM IOy
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Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay
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ucronauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

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

IIpoTokomor 2021r. Ne
3as. xadenpoii 1.x.H., mpodeccop I'"'M.byros

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Aucunnmunaa «'uapaBnuka 1 OCHOBBI THAPOIIPUBOIAY» SBIACTCSA 00S3aTENFHOM IUCIMIUINHON BapHaTHBHOM YacTH.

1.2 | Henpro kypca - mosrydeHne GpyHIaMEeHTATHBIX 3HAHUH B 00JIACTH MEXaHUKH JKUIKOCTEH U ra30B IS TITyOOKOTO H3YUeHHsSI
CTYJICHTaMH COOTBETCTBYIOIINX PA3JIeTIOB CHENUATbHBIX JUCHUILIMH U TBOPYECKOTO PELICHHUs IPOU3BOICTBEHHBIX 3a/1a4,
CBSI3aHHBIX C TMPOITHEBMOMEXaHWYECKUMU MPOIECCAMU U SIBICHUSIMU B TEXHONOTHUECKHUX CHCTEMAaX.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII
Huxn (pazpen) OOIT: b1.B

2.1 | TpeGoBaHus K NpeABAPHTEIbHOM IOATr0TOBKE 00y4alomerocs:

2.1.1 | At ocBOEHHS AUCIUIUTHHEI «[ MApaBIiKa ¥ OCHOBBI THAPOIPHBOIAY 00yUaromuecs JOJDKHBI 00J1aaTh 3HAHUSIMI,
YMEHUSIMU U HaBbIKAMU, OTy4eHHBIMU NIPHU U3YUYCHUHU JUCHUIIINH:

2.1.2 | Xumus

2.1.3 | ®usuka

2.1.4 | Maremaruka

2.2 | JMCUMIINHBI U NPAKTUKH, 1/ KOTOPBIX 0CBOCHHE JAHHOH THCHHUILIHHBI (MOXY/I15) He00OX0AMMO KaK
NpealIecTBYyIOIIee:

2.2.1 [ OcBoenue aucHMILIUHGI «I MapaBIUKa U OCHOBBI THAPONPUBOAAY SIBISETCS HEOOXOAUMBIM ISl U3y4EHHS MOCIETYIOIUX
JWCIAIUIAH B paMKax JajbHEHIero GopMHUpPOBaHHS U PA3BUTHS CICIYIONIMX KOMITCTCHITHA:

2.2.2 | TeroTeXHUKA U TPAHCIIOPTHAS SYHEPTETHKA

2.2.3 | ConpoTuBIIEHHE MaTEPHAIIOB

2.2.4 | TeopeTnueckasi MEXaHUKa

2.2.5 | TexHuka TpaHCIIOPTa U TPAHCIIOPTHBIE CPEJCTBA

2.2.6 | Texandeckast MeXaHHKa (TCOPHUS MEXaHU3MOB M MAIIIHH)

2.2.7 | 'mapaBnuyeckre ¥ MHEBMATUYECKUE CHCTEMBI

2.2.8 | [Ipon3BoacTBEeHHAS MPaKTHKa (IIPaKTHKA IO ITOIyIeHHIO TPO(ECCHOHATBHBIX YMEHHUH U OIBITa PO EeCCHOHATBHON
nesiteTbHOCTH). YacTsh 2.

2.2.9 [ToaroToBKa K MpoNEAype 3aIIUThl U MPONIEAypa 3aIIUTHI BEITYCKHOW KBATH(DHUKAIIMOHHOH paboTHI

3. KOMIIETEHIIMA OBYYAIOIMIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JTUCIIUITJINHBI

(MOJLYJIS)

OIIK-3: roTOBHOCTBIO IPUMEHATh CUCTeMY (PyHIaMeHTaJbHbBIX 3HAHUI (MATEeMATHYECKHX, €CTECTBEHHOHAYYHbIX,
HHKEHEPHBIX M 9KOHOMHYECKHX) /1 HICHTH(PUKAL UM, (POPMYIMPOBAHNS U PellIeHHs TEXHUYECKUX H TEXHOJOIHYeCKHX
npodJieM IKCIITYaTAIIMH TPAHCIIOPTHO-TEXHOIOTHYeCKUX MAIIMH H KOMILIEKCOB

3HaTh:

YMmerb:

Baagers:

IK-12: BaageHneM 3HAHUSIMH HATIPABJICHHI M0JI€3HOTO UCIOIB30BAHUS MPHPOIHBIX PECYPCOB, YHEPTUU M MATEPHAJIOB IIPH
IKCITYyaTAIIHH, PEMOHTE U CEPBHCHOM OOCTY)KMBAHHH TPAHCHOPTHHIX H TPAHCIIOPTHO-TEXHOJOTHYECKNX MAIIHH 1
000pyT10BaHUS PA3JIMYHOr0 HA3HAYEHHS, HX ATPEraTOB, CHCTEM H 3JIEMEHTOB

3HaThb:

Ymerb:

Baaners:

B pesyibTarte ocBOCHUS JUCHMILIMHBI 00Y4AIOLIUICS 10J2KEH
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3HaTh:

3.1.1

o0IMe 3aKOHOMEPHOCTH IPOLIECCOB ABH)KEHHMS JKUIKOCTEH O TPyOOIIPOBOIaM, TIPHHIIHUITEI PAOOTHI U YCTPOUCTBA
000pyIoBaHKs TPYOOTIPOBOIHBIX CHCTEM M CHCTEM THAPO- M ITHEBMOIIPHUBOAA.

3.2

YMmerhb:

3.2.1

OMpeeNsATh TEXHOJIOTHYECKUE TapaMeTpbl pabOThl 000PYAOBaHHs TPYOONIPOBOAHBIX CUCTEM U CUCTEM THIPO- U
ITHEBMOIIPUBO/IA, TPOBONTH UCCIEIOBAHMUS B SKCIICPIMEHTAIBHBIX U ITPOU3BOJICTBEHHBIX YCIOBHAX, 00padaThIBaTh U
aHAIN3UPOBATH MOTYYCHHYIO HH(GOPMALUIO C IENbI0 pa3pab0oTKH PeKOMEHJalUH IS BEACHHS Ipolecca P H3MEHEHUH
KOHCTPYKI[MH 000pYA0BaHHS.
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Baanern:

33.1

BBIITOJTHEHUEM TIPOCKTHBIX pa60T 1 TEXHOJIOTUYECKUX PaCUCTOB pr60HpOBOI[HI)IX CHUCTEM C IPUBJICYCHUEM
BBIUUCIIUTEILHON TEXHHUKHU, CTAHAAPTHBIX U OPUTHHAJIBHBIX ITPpOrpaMM.




4. CTPYKTYPA 1 COAEPKAHNUE JUCHUILIAHGI (MOIYJIST)

Kon HanmeHoBaHue pa3iesioB U TeM /BHJ Cemectp | Yacos | Komneren- | Jluteparypa | Hutpe | IIpumeuanne
3aHATHSA 3aHsaTus/ / Kypc M1 PaKT.
Pa3nen 1. BBeneHnue B kypc

1.1 T'mppocraTtuyeckoe JaBliCeHUE U €T0 2 0,5 OIIK-3 IIK- JI1.1 J11.2 0
CBOMCTBa. AOCOIIOTHBIN H 12 JI1.3J12.1
OTHOCHTEJbHBIN TIOKO# (paBHOBECHE) JI22J12.3
KUIKUX cpel. Juddepenunansnoe 21223324
ypaBHEHHE PaBHOBECHUS KHUIKOCTH 2536 27 38
(ypaBHeHue Diinepa). OCHOBHOE 29910 311
ypaBHEHUE THIPOCTATUKHU. [I10CKOCTD
CpaBHEHMs, HAIlOp U MOBEPXHOCTh
ypoBHs. [IpuOOpHI 151 U3BMEPEHUS
nasnenns. 3akoH Ilackamsa. /JIex/

1.2 3amaun kypca. Ero mecro B cucreme 2 0,5 | ONK-3TIK-| JI1.1J1.2 0
3HAaHUI HH)KEeHepa 110 CTIeHUaTbHOCTH. 12 JI1.3J12.1
Kparkoe conepskanue kypca. [lpenmer J22712.3
rupomMexaHuk. OCHOBHBIE CBOMCTBA 010202354
JKUIKOCTe!. MneanpHast U peanbHast D556 D7 B8
JKUIKOCTD. JKHUAKOCTH KanejabHas U 295100511
razoo0pa3nas. OU3nKo—MeXaHUIeCKUue
cBoiicTBa xuakocren. Cuibl,

JCHUCTBYIOLINE B )KUAKOCTX. /JIex/
Pa3nen 2. l'napocraTuka.
2.1 M3mepeHue naBneHus B anmnaparax u 2 1 OIIK-3 TIK- | JI1.1JI1.2 0
TpybomnpoBonax /J1a6/ 12 JI1.3J12.1
2.2
JI2.3713.1
210222354
25026 27 38
393100911
Paznen 3. Tuaponunamuka

3.1 Krnaccudukarus BugoB ABHKCHUS 2 0,4 OI1K-3 TIK- JI1.1 J11.2 0
skuakocTd. OCHOBHBIE KHHEMATHYECKHUE 12 JI1.3J12.1
MOHATHUSA: CTpyiuaTasi MOJIeJb ABUKEHUS J22J12.3
JKUIKOCTH, TPACKTOPHSL, TMHUS TOKA, 21222354
3JIEMEHTapHas CTPYHKa, )KUBOE CEUECHUE, 0536 37 38
CKOPOCTB, PaCXo, TUAPABINYECKUN 29 310311
pamuyc. /Jlex/

32 Onpenenenne ko PuUIEeHTa 2 10 | OIIK-3TIK-| JI1.1JI1.3 0
rugpasanueckoro tperus /Cp/ 12 01323334

2526 27 38
39 310 D211
Pa3nen 4. luddepenunaibHoe
YpaBHEHHE IBHKEHUsI ;KUIKOCTHU.

4.1 YpaBHeHHE HEPa3pPbIBHOCTU MOTOKA. 2 0,4 | ONK-3T1IK-| JIL.1J1.2 0
YpaBHEeHHE IBUKECHUS UACATLHON 12 JI1.3J12.1
KUIKOCTH (ypaBHEeHHE Ditnepa). /JIex/ J2.2J12.3

01323334

D526 37 38

99910 311
Pa3nen 5. YpaBuenue Bepnyiim.

5.1 T'eomeTrpuueckuii U S3HEPreTUUECKUH 2 0,4 | OIK-3TIK-| JI1.1JI1.2 0
cMblcil ypaBHeHUH beprynnu. ITonubii 12 JI1.3J12.1
HaIop U ero cocrasisomue. Teopus J2.2J12.3
Tpyoku ITuro — [panatis. [IpumeneHue 013233 54
ypaBHeHUs bepHyiu 151 pacyeToB 25026 97 38
HEKOTOPBIX TEXHUUECKUX YCTPOHCTB! 39310011

Pacxo0MepPOB POCCENHHOTO THUIIA,
CTpYHHBIX HAacocoB. /JIek/




5.2 N3mepenue BI3KoCTH XuaAKocTH /J1ab/ 1 OI1IK-3 TIK- JI1.1J11.2
12 J1.3J12.1
2.2
J12.3J13.1
21323354
3536 37 38
39310011
53 OmnpeneneHre most CKOPOCTEH B 1 ONK-3 TIK- | JI1.1 JI1.2
TpyOomposose /J1ab/ 12 JI1.3J12.1
2.2
J12.3J13.1
01323334
3536 37 38
39 310 211
54 Pacuér noreps Haropa B MECTHBIX 20 OINK-3 TIK- | JI1.1JI1.2
comnpoTuBneHusx /Cp/ 12 JI1.3J12.1
2.2 J12.3
31323354
35363738
393100911
Pa3nen 6. OcHOBBI TeopuH MOA00USI
THIPOMEXaHNYeCKUX SIBJICHUM.

6.1 VYcnoBust mogo0usl, KpUTEPHH TOI00MS. 0,4 | OIK-3TIK-| JI1.1JI1.2
[Mpumenenne Teopuu momxoous K 12 JI1.3J12.1
PpeleHuio 3a1a4 TuapoMexanuku. /Jlex/ J2.2J12.3

31323354
3536 37 38
39310011
6.2 Hcreuenne xKuIKOCT Yepe3 HaCalKU IIpU 10 | OIIK-3TIK-| JI1.1J11.2
moctostHHOM Harope /Cp/ 12 JI1.3J12.1
J2.2J12.3
31323354
D536 37 38
39310211
Paznen 7. [Ipupona noreps.

7.1 Buapl notepb SHEPruu Npy ABHKEHUU 0,4 | OIK-3TIK-| JI1.1JI1.2
JKUJIKOCTH 10 KaHanaM. ITorepu sHepruun 12 JI1.3J12.1
10 JUIMHE TPYOONpPOBO/Ia MOCTOSTHHOTO J2.27J12.3
cedyeHus. YpaBHenue Jlapcu — Belicbaxa. 013233 54
Koah¢pummerT ruipaBInaeckoro TpeHus.. 2526 27 38
AOGCONIOTHAS B OTHOCHUTEIIbHAS 29310911
IepOX0BaTOCTh. /JIex/

7.2 Pacuér ruapaBinueckoro TpeHus B 20 OIIK-3 TIK- | JI1.1 JI1.2
TEXHUIECKUX TpybornposBomax /Cp/ 12 JI1.3J12.1

J2.2J12.3
010323334
3536 37 38
39310011

Pa3nen 8. Pe;kuMbl JBHKEHHSI
JKHAKOCTH.




8.1 Teopust TaMHHAPHOTO peXHMa. 3aKOH 0,4 | OIIK-3 IIK- J1.1
HM3MEHEHHS CKOPOCTH 110 CEYCHHUIO 12 JI1.2J12.1
noroka. Pacxon u cpeHsas CKOPOCTb. J22J12.3
Koa¢hpunnent KnHeTHIeCKOH SHEPTHH. 01323334
Onpenenenue ko3 puIrenTa D526 37 28
TU/IPABIMYECKOTO TPEHUS IIPU 29 310311
JTAMHHAPHOM PEXHME.

TypOyneHTHBII peKIM ABHKCHUS
KHUIKOCTH. TeueHne KUIKOCTH 1O
TpyOOIIpOBOIAM TIPH TYPOYIEHTHOM
pexxume. ['mapaBnudecku raagkue u
LIepPOXOBaThIC TPYObl. METOMBI
omnpeneeHus: KodppuireHTa
THPABINYECKOTO TPEHHUS IIPH
TypOyneHTHOM peskxume. PopMyabl s
OIpeIeIICHHs IOTEPh U TPAHHIIBI KX
npuMeHeHns. TypOyIeHTHOCT U ee
xXapakTepucTukw. /JIex/

8.2 M3mepenue pacxoa )KUIKOCTEH U T'a30B B 0,5 | ONK-3TIK-| JIL.1J1.2
TEXHOJIOTHYECKHUX TPyOompoBoaax /J1ad/ 12 JI1.3J12.1

2.2
J12.3J13.1
21323354
3536 37 38
39310011
83 Pacuér cymmapHbIX oTeps B 10 ONK-3TIK- | JI1.1JI1.2
Tpybonposogax /Cp/ 12 J1.3J12.1
J2.2J12.3
31323354
0536 37 38
39310311
Paznen 9. l'uapaBaunyeckuii pacuer
TPyOONpPOBOI0B

9.1 Knaccudukarus TpyoonpoBoIoB. 0,4 | OIK-3TIK-| JI1.1J11.2
Mertozp! pacueTa TpyOOIIPOBOJIOB. 12 JI1.3J12.1
OpHOMEpHbIE MOTOKH JKUAKOCTH U Ta30B. J12.2 J12.3
XapakTepHucTHKa TPYOOIPOBO/Ia, KPUBBIC 013233 54
norpebHoro Hanopa. Pacuer 35363738
TpyOONpoOBOIa MPH MOCIEI0BATEIHHOM 393100911
COC/IMHCHUH TPYO pa3IMYHOIO TUAMETpa.

Pacuer TpybonpoBoaa npu napamieI-HOM
COCIMHEHNH TPYO U yIaCTKOB C
pa3BeTBieHUsAMH. /JIeK/

9.2 HccenenoBanue ruipaBiviKu peaibHbIX 0,5 OIIK-3 IIK- JI1.1 J11.2
TpybonpoBooB /J1ab/ 12 JI1.3J12.1

2.2
J12.3713.1
31323354
3536 37 38
393100911
93 Bunpl noteps B J10MACTHBIX 10 OI1K-3 TIK- JI1.1J11.2
runpomanuaax /Cp/ 12 JI1.3J12.1
J2.2J12.3
01323334
D536 37 38
39310211
Paznen 10. I'mapaBinyeckue MalIuHbI

10.1 IpuHIUN neicTBUS, KilacCu(UKAIHSL. 0,2 | OIK-3TIK-| JI1.1JI1.2
OCHOBBI TEOPUU JIONACTHBIX HACOCOB. 12 JI1.3J12.1
LenTpoOexxHbIe HACOCHI, UX J2.27J12.3
xapakTepucTuku. Teopus momoodwus, 013233 54
nepecyeT XapaKTepPUCTUK JIONACTHBIX 25026 97 38
HacocoB. HacocHast ycraHOBKa U ee 29910 311

XapakTepucTUKH. PerymupoBanue pexnma
pabotsl Hacoca. KaBuranus B
Hacocax. /Jlex/




10.2 [puHun moxo0us Npu MOICIMPOBAHUN 2 16 OI1IK-3 TIK- JI1.1J11.2 0
JIOTIACTHBIX THApoMariuH /Cp/ 12 JI1.3J12.1
J2.2J12.3
21223324
D536 37 38
39310211

10.3 OmnpeneneHue GU3MUECKUX TAPaMETPOB 2 1 OIIK-3 IIK- | JI1.1JI1.2 0

KHUIKOCTeH MeTonoM nHTeprossuun /I1p/ 12 JI1.3J12.1
227123

31523354
353829
210011

10.4 PexxuMebl 1Bmkenus xxuakoctren. Yucno 2 1 OI1K-3 TIK- JI1.1J11.2 0
Petinonbaca /Tlp/ 12 JI1.3J12.1
J2.2J12.3
D152 93 54
D556 28 99
210511

10.5 [orepu Hamopa (1aBIIeHHs) HA TPESHHE U B 2 1 OIIK-3 IIK- | JI1.1JI1.2 0
MECTHBIX conpoTusieHusx /IIp/ 12 JI1.3J12.1
J2.2J12.3
313203354
3556 38 59
2100311

10.6 IMon6op ruapasnuueckux MamuH /IIp/ 2 1 OIIK-3 IIK- | JIL.1JI1.2 0
12 J1.3J12.1
227123
0103232334
3536 98 39
310911

5. ®OHJI OIEHOYHBIX CPEJACTB

5.1. KoHTpoJIbHBIE BONPOCHI M 32JaHUS

Bonpocs! k 3auety

1. [Ipenmer ruapaBnuku. OCHOBHBIE CBOMCTBA KHUAKOCTEH. MmeanbHas U peanbHast KUIKOCTb. JKUAKOCTh KamenbHas U
razoo0pasHasi.

2. DuznKo—MexaHn4ecKre CBOMCTBa XuAKocTe. Cuilbl, IEHCTBYIONINE B )KUIKOCTSIX.

3. I'mapocraTudeckoe aBieHUE U ero CBOWCTBA. AOCOMIOTHBIN W OTHOCUTENBHBIN NOKOH (paBHOBECHE) KUIKUX CPE.
4. JuddeperunanbHoe ypaBHEHHE PaBHOBECHS JKUIKOCTH (ypaBHeHHE Ditepa).

5. OcHOBHOE ypaBHEHHE THAPOCTATHKH. [[IOCKOCTH CpaBHEHHS, HATIOP M MTOBEPXHOCTH YPOBHSI.

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

7. Knaccugukamnust BUIOB ABMKEHUS KUAKOCTH. OCHOBHbIE KMHEMATUYECKHE MOHITHA: CTpyiuaTas MOJIENb ABHKCHUS
SKUJIKOCTH, TPACKTOPHSL, IMHUS TOKA, JJIEMEHTapHas CTPYIKa, )KHUBOE CEYEHUE, CKOPOCTb.

8. Pacxon XuaKOCTH, THIPABINYECKUI pailyC, SKBUBAJICHTHBIA JUAMETP.

9. PexxuMbl ABHKEHHS KUAKOCTU. TeopHs JJaMHHApHOTO pexXrMa. 3aKOH M3MEHEHHs CKOPOCTH IO CEYEHHIO TOTOKa. Pacxon
U CPEeNHSS CKOPOCTb.

10. JuddepeHnnanbHoe ypaBHCHHE TBIDKESHHS HKHUIKOCTH.

11. YpaBHeHHE HEpa3pbIBHOCTH NOTOKA. Y paBHEHHE JBIDKCHUS HICANBHOMN XUIKOCTH (YpaBHEHHE DHepa).

12. YpaBHenue bepHymnu Ui uaeanbHON U peaqbHOM KUAKOCTEH.

13. ['eomeTprueckuii 1 HEpreTUYECKUd CMbICI ypaBHeHHM bepHymmn. [1onHBIA HAmop U €ro COCTaBISIOIINE.

14. Teopust Tpyoxu ITuro — IIpanaTis.

15. IIpumenenue ypaBHeHUs bepHYIM A pacueTOB HEKOTOPBIX TEXHUUYECKUX YCTPOMCTB: PACXOJOMEPOB JPOCCEIBHOIO
THMA, CTPYHHBIX HACOCOB.

16. OCHOBBI TCOPHHU MOAO00US THAPOMEXAHUUCCKUX SBICHHM.

17. YcenoBust momo0usi, TEOPEMbI TIOJ00HS.

18. Kpurepuu nogo6ust. [lpumenenune Teopun moJo0us K peIeHHIO 3a7ad THAPOMEXaHUKH.
19. IIpupona noreps. Bupl noTeps SHeprun py IBMXCHUH JKUIKOCTH 110 KaHAIaM.

20. Iotepu sHEprUM 1Mo ANHMHE TPYyOONPOBOJA ITOCTOSHHOTO cedeHHs. YpaBHeHnue Jlapcu — BeiicOaxa.

21. KoaddunmeHt ruapaBnndeckoro Tperus. AOCONIOTHAS U OTHOCUTENbHAS IIEPOXOBATOCTD.

22. Koaddunuent kunerndeckoit sneprun. Onpezaencaue kodhUIeHTa THIPABIMIECKOr0 TPEHHS IPH JaMHUHAPHOM
pexKIMeE.

23. TypOyneHTHBIN PexXHUM JBIKCHUS KUIKOCTH. TedeHne HUIKOCTH 10 TPYOOIIPOBOAAM TIPH TYpOYIEHTHOM PEXHME.

24, I'uapaBnudecku riagkue U MIepoxoBaTbie TpyObl. MeTonsl onpeneneHust KodpuuuenTa ruipaBIuaeckoro TpeHus mpu

TypOYJICHTHOM pEXHME.
25. Dopmynbl TS ONIPEICTICHHs TIOTEPh W TPAHUIIBI UX TPUMEHEHHs. TypOyJIeHTHOCTh U €€ XapaKTePUCTUKH.




26. I'uppaBnudeckue NOTEPU B MECTHBIX CONPOTUBICHUSX.

217. Knaccudukanust TpybonpoBosoB. Metopl pacyera TpyOOIIPOBOJIOB.

28. OpHOMEpHBIE TIOTOKHU XHUIKOCTH M Ta30B. XapaKTepHCTHKA TPYOOIIpOBOIa, KPUBEIE OTPEOHOTO HAropa.
29. Pacuer TpybompoBosia IpH MOCIEI0BATEIFHOM COSTUHEHHN TPYO Pa3IMuHOTO JHaMeTpa.
30. Pacuer TpyOomnpoBoa Mpy NapajuieIbHOM COSTUHEHNH TPYO U YYaCTKOB C Pa3BETBICHUSIMHU.

31. I'mppaBnuyeckre MamuHbL. [IpuHOUI 1eHCTBUS, KilacCH(pHUKaIMs.

32. OCHOBBI TEOPUH JIOTIACTHHIX (IIEHTPOOEKHBIX) HACOCOB.

33. Teopust mogoOust, mepecyeT XapakTePUCTUK JOMACTHBIX HACOCOB

34, OcCHOBHbBIE TTapaMeTpbl IIEHTPOOEIKHOTI0 Hacoca.

35. [Tomaua Hacoca. MeTonuka ornpeneneHus.

36. IMonHBI HAMOpP HEHTPOOEKHOTO HACOCA, YACTHBIE CIIydau €T0 OMpPEIC/ICHHS.

37. BricoTa BcachiBaHUS.

38. MoinHocTh ruapaBiuueckoit mamuabl. KIT.

39. Pabota Hacoca B ceru. [lapamiensHas U TOCIeAOBaTENbHAS CXEMBI TIOAKITIOYCHUSI.

40. Perynuposanue pexnma paboTsl Hacoca. KaBurtamus B Hacocax.

5.2. Tembl NMCbMEHHBIX padoT

TeMbl KOHTPOIBHBIX PabOT:

Konrpomabnas padota Nel:

du3nvecKue CB-Ba KHUIKOCTEH, BUIBI PACXOOB KHIKOCTH, YUCIIO Re, IBIKEHNE KUIKOCTH MO TPYOOIIpoBOIaM;
OmnpeneneHne NOTEPs B PeaAIbHBIX TPYOOIPOBOIaX HA TPEHUH U B MECTHBIX CONPOTHUBIICHHSAX;

Pacuer ruapaBinyeckux MamuH (HACOCOB U BEHTHJIITOPOB), MOJHBIIM Hanop Hacoca (BeHtuisaTopa), K.I1.JI. ruapaBnuueckoii
MalIuHbL.

5.3. ®oH/ OLIEHOYHBIX CPEACTB

®DoH/J1 OLICHOYHBIX CPEJCTB MO AUCUUIUINHE MpeacTaBieHsbl B Buae [Ipunoxxenus k gannoit PI1J] u pasmemen B coctare O9YMK
JUCTIATUTAHBI

5.4. IlepevyeHb BU/I0B OLICHOYHBIX CPEACTB

Kommrekt OMIIeTOB K 3a4eTy, OTYETHI 110 JTa00paTOPHBIM paboTaM, KOMIIEKT 3aIaHHi I KOHTPOJIBHBIX PaboT.

6. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUE JUCIHUITIJIMHBI (MOJY JIA)

6.1. Pexomenayemasi imTeparypa

6.1.1. OcHoBHasi JuTEpaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, roa | Komuu-Bo
JI1.1 | Cxuprnamze A.T'., l'unpasnuka B MammHocTpoeHuu. Y. 1.: YueOHuk: B 2 4. 2-¢ Crapsriit Ocko: 20
MBanos B.1. W31, iepepad. u JOIL. THT, 2010
JI1.2 | Cxuptnamze AT, I'mppapnvka B MammHOCTpOoeHNH. Y. 2.: YueOHUK: B 2 4. 2-¢ Crapslii Ockou: 20
MBanos B.U. u31., mepepad. u o1 THT, 2010
JI1.3 | Tumwmn, O.A.[u np. ] |[uaopaBnuka u OCHOBBI TUAPONIPHBOAA [ DIEKTPOHHBIN pecypce]: Bonrorpan: 31. U3 1.
yde6HOe mocobue - http://lib.volpi.ru BonrI'TY, 2016
6.1.2. JlonotHUTEIbHAS JINTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, rox | Komuu-Bo
JI2.1 |Kynunos, B.A., I'unpaBnuka: yauebHoe mocodue M.: Briciast 51
Kapramos, 3.M. mkoia, 2006
JI2.2 |KymuuoB ,B.A.[ m nip.] |[I'mapaBnmka: yaeGHOE mocobne M. Beiciast 25
mkouna, 2007
JI2.3 [AprembeBa, T. B.[u  |['mapaBnuka, rHApOMANIHHEI ¥ THAPOITHEBMOIIPUBOM: yaeOHOe M.: Akagemus, 25
ap. ] nocobue 2007
6.1.3. MeTronnueckue pa3padoTKku
ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, roa | Komuu-Bo
JI3.1 |baiinakosa, H. B. [u MeTtoauueckue yka3aHus 10 BBIIOJIHEHHIO Ja0opaTopHbIX pabor | Bomkckuit: [b.u.], 1. U3,
Ip.] no nmucuuruinHe "['unpasnvka u 2017

TUIPOITHEBMONPUBO" [DIEKTPOHHBIN pecypc]: METOIUYECKUE
ykaszanus - http://lib.volpi.ru

6.2. Ilepeyenn pecypcoB MH(POPMALMOHHO-TeJJEKOMMYHUKAUMOHHOI ceTu "MHTepHer"

D1 | Dnexrponnas 6ubnuoreka BIIU (¢punman) Boar ' TY: http://library.volpi.ru/csp/library/StartPage.csp

32 | OnexTpoHHBIe yueOHO-MeToauueckue komiiekcsl BITH: http://umkd.volpi.ru/

33 | DnexrponHO-6HOMMOTeuHas cuctemMa BonrI TV http:/library.vstu.ru

24 | DnexTpoHHO-OMOIHOTEYHAst cucteMa «Jlanpy www.e.lanbook.com




35

bu/l BUHNTH, 6a3a pedepaTUBHBIX *KYPHAIOB 10 PAa3IMYHBIM 00TACTSIM HayKd M TEXHUKH, http://www2.viniti.ru/

26

Hayunas snextponHas 6ubnmnoreka elibrary.ru http://elibrary.ru

97

PedeparnBHas HaykoMeTpUdeckas 3JeKTpoHHas 6a3a Scopus kommanuu Elsevier http://scopus.com

98

VYuuBepcurerckas nHpopmanuonHas cuctema YUC «Poccus» http://uisrussia.msu.ru

39

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

310

DenepanbHas Ciryx0a M0 HHTEIUIEKTYaIbHOH COOCTBEHHOCTH, IIATEHTaM U TOBAapHBIM 3HakaMm http://www.fips.ru

11

OnexrponHast Oubmnorexa Poccuiickoil HarmoHanbsHON O6ubmuoTexu http://leb.nir.ru/collections

6.3.1 Ilepeuenb MporpaMMHOro odecrneyeHust

73.1.1

IIporpamMHOe obecriedeHne AT IPOBEACHHS JIAb0paTOPHEIX paboT: cucTeMa KoMIbloTepHOi Matemaruky MathCad,
Microsoft office Excel. IIporpammuoe obecniedenue st MPOBEACHHUS IPOMEKYTOYHOTO KOHTPOJISA: KOMIBIOTEpHAS
TectoBas cucrema Visual Testing Studio.MS Windows XP

73.1.2

[Monnucka Micro-soft Imagine Premium

7.3.13

ID df8605e9-c758-42d6-a856-ae0ba9714cc4

73.14

Cy6mnensuonnslii qorosop Ne Tr000150654 (moamucka Ha 2017-2018rT)

73.1.5

Cyommnensuonnsiit qorosop Ne KMC-193-2016 (moanucka Ha 2016-2017rT)

7.3.1.6

Cyommrnensuonnblit qoroop Ne KMC-108-2015 (moanucka Ha 2015-2016rT)

73.1.7

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

73.1.8

Cy6nunensuonssiit foroop Ne Tr018575 (moamnucka na 2013-2014rr)

7.3.19

MS Office 2003

73.1.1

JIunensus Ned3344861 ot 26.12.2007 (6eccpounast)

7.3.1.1

APM WinMachine 2006 (V.9.1);

7.3.1.1

AutoCAD 2007

7.3.1.1

CB06OZ[HaH aKaJCMHUYCCKas JTMICH3HUA.

7.3.1.1

ActiveState Ac-tivePython 2.6

73.1.1

BecmmatHo

7.3.1.1

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

6.3.2 TlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

73.2.1

WHdopMannoHHO-ITOUCKOBasI CHcTeMa (eepaIbHOTO TOCYIapCTBCHHOTO yUpekaeHus «DenepanbHblii HHCTHTYT
MIPOMBIIIICHHOW COOCTBEHHOCTH (OecIuIaTHBIN A0OCTYI). — url:

ttp://www .fips.ru/wps/wem/connect/content_ru/ru/inform_resources/inform_retrieval system. B undopmariosHo-
ITOUCKOBOW CHCTEME BO3MOKEH TIOMCK 10 M300peTeHMAM, pedeparaM MaTeHTHBIX JOKYMEHTOB Ha PYCCKOM M aHTJIHHACKOM
SI3BIKAX, ICPCIICKTHBHBIM M300PETCHHUSM, TIOJIC3HBIM MOJIEIISIM, TOBAPHBIM 3HAKaM, OOIICH3BECTHBIM TOBAPHBIM
3HAKaM,HAUMCHOBaHHUSIM MECT MPOUCXOXKICHHS TOBAPOB, MPOMBIIIICHHBIM 00pa3iaM, nporpammam it 9BM, 6azam
JaHHBIX, TOTIOJIOTHSM HHTETPAIBHBIX MAKPOCXEM, KJIAaCCU(HKATOPaM H JOKYMEHTaM O(pHIINaIbHBIX OFOJUICTCHEH 3a

MOCHEIHUN MECSII.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIA)

7.1

IMomereHust AJ1st IPOBEECHUS JICKIMOHHBIX 3aHATHH YKOMIUIEKTOBaHbI HEOOXOMMOH CriennaaIn3npOBaHHOM yueOHOM
MeOeIbI0 M TEXHHIECKIMH CPEICTBAaMH JUTS TIpeJICTaBIeHNs yaeOHO! nHpopmannu cTynerTaMm. Kommnerorep-10 mT.,
00BEIMHEHHBIX B JIOKANBHYIO ceTh Kadeapsl. MynsTuMeana-mpoekrop BenqMP620C, skpan DRAPERLUMA 7070 MW.

7.2

JlabopaTopHbIe pabOTHI MPOBOASTCS B TabopaTopuu Kadeapsl, 000pyI0BaHHON THAPOCTEHIOM JIJISl IPOBEICHUS 5
nabopaTOpHBIX paboT.
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JIa6. ycranoBku: «TpybompoBoay,

7.4

«KoxyxoTpyOuaTsIif TEIIIOOOMEHHUK,

7.5

«Omnpenenerne k03 HUIIEHTa TEIUIOTPOBOAHOCTHY,

7.6

«IlopiHeBoit KoMIIpeccopy,

7.7

«Hcredenue BO3ayXxa 4epe3 COIIo»,




7.8 | «TemmnooTaava mpu o0TeKaHUK TPYOBI IIOTOKOM BO3yXa», yaeOHbIH cTena «[ mapocTenm»

7.9 | [TomemnieHUs 711 CaMOCTOSITENBEHOM PaboTHI CTYAEHTOB, OcHaIIeHHbIe TprHTepoM HP LaserJet 1320, 2 kommbeioTepaMu ¢
noctynoM B MHTepHeT, npeqHa3HaueHHBIE I paOOThI B AJIEKTPOHHON HHPOPMANMOHHO-00pa30BaTeIbHON Cpeie By3a.

8. METOANYECTKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

K coBpeMeHHOMY cHeIaIuCTy 00IIEeCTBO NPEIBSBISET JOCTATOYHO MMPOKUH IIepedeHb TPeOOBaHNUI, Cpey KOTOPBIX
HEMaJIOBa)KHOE 3HAUCHUE UMEEeT HaJIMUHe Y BBITYCKHUKOB OIIPEAENIEeHHbBIX CIOCOOHOCTEH U yMEHUS CaMOCTOSITENBHO 100BIBATH
3HaHUS U3 PA3INYHBIX HCTOYHUKOB, CHCTEMATH3UPOBATh ITOJIyYCHHYIO HH(QOpPMaNuio, 1aBaTh OLEHKY KOHKPETHON CUTYyalllH.
DopMHIpOBaHKE TAKOTO YMEHHS IPOMCXOAUT B TEUCHHE BCETO IEpHOa O0YICHNUS depe3 yIaCTHE CTYACHTOB B JICKIIHOHHBIX U
MPaKTHYECKUX 3aHATHUSIX, IPU BHIMOTHEHHH PacueTHBIX 3aaaHui. [Ipu 3ToM caMocTosTensHas paboTa CTyIeHTOB UrpaeT
PELIAIOLIYI0 POJIb B XOJI€ BCETO Y4eOHOTO Ipolecca.

1) ITepen HawamoOM H3y4eHHS Kypca PeKOMEHAyeTCs MO3HAKOMHUTHCS C IETSIMU M 3ala9aMy U3ydeHus Kypca. [Ipu HeoOXxommMocTi
MO>KHO IIPOCMOTPETH Pa3liebl JUCLUIUIMH, ONPEAEIIAIOIUX Ha4aJIbHYIO IIOATOTOBKY.

2)Yka3zaHus 1O IIaHUPOBAHHIO M OPTaHU3AIMH BPEMEHH, HEOOXOIMMOTO JUTS H3YUSHHUS JTUCIUIUIAHEL.
Pexomenyercs ciemyrommM 06pa3oM OpraHU30BaTh BpeMsl, HEOOXOAUMOE IS U3yIEHHsI TUCIIUILUIHHEL:
W3y4yeHne TeopeTHIecKoro MaTepuaa 1o yueOHHKY M KOHCIEKTY — | uac B HeJeIo.

[Toxroroka K 1a00OpPaTOPHOMY 3aHSTHIO - | Hac.

Bcero B Henento — 2 yaca 30 MUHYT.

3)OmnucaHue NOCieI0BaTEIPHOCTH JCUCTBHH CTYICHTA ((CICHAPUI N3yIeHHS TUCIUTUIHHBD)):

Jlns MoHMMaHus MaTeprala i KaueCTBEHHOTO €r0 YCBOCHHS PEKOMEHIYETCsI TaKast OCIIeI0BAaTEIbHOCTE ICHCTBHIA:

1. B Teuenue Henenu BeIOpaTh BpeMs (1 dac) st paboTHI ¢ TUTEpaTypoit B GUOIHOTEKE.

2. Ilpu HOATOTOBKE K JTa0OPAaTOPHBIM 3aHATHS CICIYIOIIETO JHs, HCOOX0IUMO CHavYaua MPOYHTaTh OCHOBHBIC MOHITHS M TOAXO/IBI
o TeMe J1abopaTtopHO paboThL. [Ipy BBITOHEHHH JTA00PaTOPHON pabOThI HY)KHO CHavalla MOHSITh, 4TO TpeOyeTcs B 3a/1a4e, KaKou
TEOPETUUECKHI MaTepHal Hy)KHO HCIIOJIb30BaTh, HAMCTHUTH ILIaH PEIICHUS 3a1a9H.

4)PexoMeHIaNH 1O CIOIB30BAHUI0 MaTEPHANIOB YUeOHO-METOANIECKOT0 KOMITICKCa: peKOMEHIYETCSI UCIIOIh30BaTh
METOIUYECKHE YKa3aHHs 10 KypCy.

5)PexoMenpaum mo paboTe ¢ TUTEPaTypoi:

TeopeTnveckuii MaTepuan Kypca CTaHOBUTCS O0Jiee MOHATHBIM, KOTJa JOIOJIHATENBHO K MIPOCTYIIHBAHHIO JICKIIMU W U3YYCHUIO
KOHCIIEKTa, U3Y4aroTCs U KHUTH. Jlerde OCBOUTH KypC MPUACPIKUBASICH OJJHOTO YUeOHUKA M KOHCIIEKTa. PeKOMEeHIyeTCs, Kpome
«3ayYMBAHUSD) MaTepuala, JOOUTHCS COCTOSIHUS MTOHUMAaHUSI U3y4aeMOi TEMBI TUCIUIUTHHBL. C 3TOH HENbI0 PEKOMEHIYEeTCs TIOCIIe
U3y4eHHs 0YEPEAHOTO maparpada BBIIOIHUTH HECKOIBKO MPOCTHIX YIPAKHEHHUI Ha JaHHYIO TeMy. Kpome Toro, o4eHsb moje3Ho
MBICIICHHO 33/1aTh ce0e CIIeAyIore BOPOCH (M MOMpoOOBaTh OTBETUTH HA HUX): O YeM 3TOT maparpad?, Kakue HOBBIC TOHATHS
BBEJICHBI, KAKOB UX CMBICJI?, 4TO JACT 3TO HA MPAKTHKE?.

6) PekoMeHanuu 1o nmoAroToBKe K 3a4eTy (3K3aMeHy):

Heo6xommuMo UCIoNTb30BaTh PEKOMEHIYEMYIO JTUTEpaTypy. KpoMme «3aydnBaHHs» MaTepraa K 3a4eTy, O4¢Hb BaXKHO JTOOUTHCS
COCTOSIHUSI TIOHUMAaHUS H3Y4aeMbIX TeM JUCHUIUTHHBL. C 3TOH IEeTbI0 PEKOMEHIYETCS MOCIe H3YUSHHS 0YePETHOTO MaTepraa
BBIMIOJIHUTH HECKOJIBKO YIIPAXKHEHUI Ha TAHHYIO TEMY.

ITpu moAroTOBKE K 3a4eTy HYXKHO U3y4YHUTh TCOPUIO: ONPEICICHUS BCEX MOHATHH M MOAXOIBI K OLICHUBAHHUIO IO COCTOSHUS
MOHUMAaHHUS MaTepraja U CaMOCTOSTEIHHO PEIINTh 110 HECKOJBKY THITOBBIX 3a71a4 M3 Ka10i TeMbl. [Ipu pemennn 3a1a4 Bceraa
HEOOXOIMMO YMETh Ka4eCTBEHHO HHTEPIPETUPOBATH UTOT PELICHUSI.

7) YkazaHus 10 OpraHU3auy paboThl C KOHTPOJIHHO-U3MEPUTEIBHBIME MaTepHaIaMH, 110 BBHITIOJTHEHHUIO IOMAIIHAX 33JaHUH:
[Ipu BHITOTHEHUY TOMANTHHUX 3aIaHI HEOOXOIMMO CHavasa MpOvYnTaTh OCHOBHBIE MTOHATHUS M MTOJIXO/BI [0 TeMe 3aaanus. [Ipu
BBINOJIHEHUHU YIIPaKHEHHS WM 33/1a4H HY)KHO CHauana IMOHATh, YTO TpeOyeTcsl B 3a7a4e, KaKoil TeoOpeTHYeCKUid MaTepHrai Hy)KHO
WCIIOb30BaTh, HAMETUTH IUIAH PELICHUS 3a/1a4H, a 3aT€M IIPUCTYIHUTh K pacueTaM U CIEIaTh KaUeCTBEHHBIN BBIBO/.

Mertoauueckre peKOMEHIAINH 10 00y4IEHHIO JIUI] C OTPAHNUCHHBIMHI BO3MOXKHOCTSAMH 3JJOPOBbS I HHBATUIOB

CTyIeHTHI ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbSI HIMEIOT CBOM CIIEIU(HUIECKHE 0COOEHHOCTH BOCIIPUSATHSL, IepepadoTKH
Mmarepuaina. [Togbop u pa3paboTka y4eOHBIX MATCPHAIOB IS TAKUX CTYACHTOB IIPOU3BOIUTCS C YIETOM TOTO, YTOOBI
MPEIOCTABIATh 3TOT MaTepHall B PA3INYHBIX (hOPMaxX Tak YTOOB! HHBAIUIBI C HAPYIICHUSIMH CIIyXa MOITy4Iaad HH(OPMAIIHIO
BU3YaJIbHO, C HAPYIICHUSIMU 3pEHHUS - ayIuanabHo. [IpegycMoTpeHo B Cilydae HeOOXOAUMOCTH CO3aHIE TEKCTOBOH BepcuH 1H000ro
HETEKCTOBOT'O KOHTEHTA JUISl €r0 BO3MOXKHOTO TIpe0o0pa3oBaHys B allbTepHATHBHEIEC (POPMBI, yIOOHbIE Ul Pa3IHYHBIX
TIOJTb30BATEIICH, aTbTEPHATHBHYIO BEPCHIO MEHaKOHTECHTOB, BO3MO)KHOCTh MacIITAONPOBAHMS TEKCTA M H300paKeHUH 06e3 moTepH
Ka4yecTBa, JOCTYIIHOCTb yIIPABICHUSA KOHTEHTOM C KJIaBUATYPBI.

Oco0OeHHOCTH ITPOBEACHUS TEKYLEH 1 MPOMEXYTOUHON aTTeCTalluy IS JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbS U
WHBAJII0B

Jln1st ocyIecTBICHUS IPOUEAYpP TEKYIIETO KOHTPOIS yCIIEBAEMOCTH U TPOMEKYTOYHOM aTTECTAINH YKa3aHHBIX 00yJIalomuxcs
€037at0TCs (DOHIBI OLIEHOUHBIX CPEJICTB, aJalTUPOBAHHBIE U1 HHBAIUIOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI U
MO3BOJISIOLINE OLICHNUTD TOCTH)KEHNE MU 3aINIaHMPOBAHHBIX B OCHOBHOH 00pa3oBaTelIbHON IIporpaMMe pe3yIbTaToB 00ydeHus 1
YPOBEHB c(HOPMHUPOBAHHOCTH BCEX KOMIETEHIINH, 3asBICHHBIX B 00pa30BaTeNbHOI MporpamMmMe. Takue OIleHOYHBIEe CPEeICTBA
CO3/JaI0TCS [0 Mepe HEOOXOAUMOCTH C YUETOM PAa3IUUIHBIX HO30JI0THH. DPopMa MpoBeJeHUs TeKyIeH aTTeCTaIl[uy JUIs JIUII C




OTpaHUYEHHBIMHU BO3MOKHOCTSIMH 3[JOPOBBSI I MHBAJUIOB YCTAHABIMBAETCS C yI€TOM MHINBUIYATbHBIX MCUXOPU3NUECKUX
0c00CHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MMCBMEHHO Ha KOMITBIOTEpE, B (hOpME TECTUPOBAHUS U T.11.). [Ipu HeoOxoauMocTu
TaKUM CTYJCHTaM 00ECIIeUNBAIOTCS COOTBETCTBYIONIHNE YCIOBHS TIPOBEIICHUS 3aHATHIA U aTTECTAIIMH, B TOM YHCIIE TPEIOCTABIISICTCS
JIOTIOTHUTETIHHOE BpeMs IJIsl IOATOTOBKH OTBETa HA 3a4eTe MM dK3aMeHe.




