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1. OIMMCAHME YYEBHOW IUCIUIIAHBI

HammMeHnoBaHHe TTOKa3aTeNsd

HaumenoBanue yKpyITHEHHON

XapakrepucTuka yaeOHoH

rpyIIB! HallpaBjieHH# ITOATOTOBKH, A CITUTLIIHB]
HaIpaBJIeHHE IOATOTOBKH, O4Has 3a04Has
npoGuIb, IPOrpaMMa BHICIIEr0 dbopma (bopma
o0Opa3oBaHus o0ydeHus o0yueHus
KonuuecTBo 3a9€THBIX VKpyHHEHHAs TPyIIa HalpaBIeHUH YacTs, popMupyemas yqacTHUKaMH
€ IVHHUILL IOITOTOBKH 06pa3oBaTeNbHbIX OTHOMIECHHH
o.b.o-4 13.00.00 Dnexrpo- 1
3.0.0.— 4 TEIJIOOHEPTreTHKA
HarmpaBieHHe OATOTOBKH
13.03.03 DHepreTuyecKkoe
MAIIMHOCTPOEHHE
Monyneii — 1 [Mpodums o MOAroTOBKH
CMBICJIOBBIX MOfy el — 4 XonoAuIbHBIE MAITHHEL X 3-# 3-i
O01ee KOJIMIECTBO YCTaHOBKH CemecTp
4acoB 5-i \ 5-i
o.b.0.— 144 JIeKnuun
3.d.0.- 144 324ac. | 8uac.
KompuecTBO 4acoB B IIporpamma Beicurero obpasosarms | IlpakTadecKue, CeMHHAPCKHE
HeJIeJTI0 it O9HOH HOPMBI — nporpamma GakanaBpuaTa 3aHATHS

obygeHus:

ayIATOPHBIX — 4;
caMOCTOATENEHOM pabOTEI
o6yuarormerocs — 6

JlaGopaTopHbie 3aHATUH

32 ygac. 10 gac.

CamocTosiTeNbHAs padoTa

78,154ac. | 122,55 uac.

WuauBHayadbHble 3aaHHS:

1,85 3,45

4 TMK 4 TMK

dopma npoMeKyTOIHOMH
aTTecTalHu:

(3a4eT C OLIEHKOH, IK3aMEH)

3a49€T 3a4eT

* s ouHOM (opMel OOydeHHs YKa3hlBAeTCs KOJMYECTBO MPOBOAMMEIX TeKyIMUX MOJYJIbHBIX KOHTpOJNEH
(sanpumep, 2TMK), ipy HaTMIUK — KypcoBas pabota/mpoext (KP/KIT)

JUIS 3209HO# GOpMBI 00YHESHHA YKA3bIBACTCH, PH HATHEHH, 2y AHTOP

(ATIP), KypcoBas paboTa/lpoeKT (KP/KIT)

Has mIcEMeHHas paGoTa/koHTpoNbHasA paboTa

COOTHOMEHHE KOJNMYECTBA YACOB AYJWTOPHBIX 3aHATHH K CaMOCTOSTENBHOM  PabOThI

COCTaBJIICT:

st ouroi opmer o6yderns — 64/90
71t 3209HOM dopMe 06yuenns — 18/126




2. IIEJIb Y 3AJIAYM YYEBHOM JUCITATLTAHBI

Iens yueOHOH AHCHMILIHHBI:

COCTOMT B TOM, 9TOOBI IaTh CTYEHTY NPEICTABICHAE O QU3MIECKAX ¥ XUMHUICCKUX ABICHUAX,
IPOMCXOIMIUX TIpA (ha3oBoM Hepexoje paboyero Tea B NapoKOMIPECCHOHHBIX A a6copOIHOHHbIX
CcHCTEMAX, HA KOTOPHIX Oasmpyercs paboTa XONOMIBHBIX MPHOOPOB, PasBuTb y CTYNCHTOB
MaTreMaTH4YeCKOoe MBINIICHHE H IbOpMEUIBHOC HCIIONIB30BAaHHE MaTeMaTH4YeCKOro amniapara. B
(GopMHEpOBaHHM y CTy[EHTa CHCTEMAaTH3WPOBaHHBIX 3HaHUM B 00acTH SBIICHHH, CBA3aHHBIX C
3aKOHOMEPHOCTAMHA OBUIKEHHSA MHUIKOCTH H rasa, IIpH HX B3aUMOJICHCTBHHU C 00TeKaeMBIMH TBEPABIMHA
TeNaMH WM OTPAHMUYMBAIONIMMHA IOBEPXHOCTSMH; ASPOTHIPOIMHAMUYICCKAX CHIBI M TCIIOBBIX
MIOTOKOB; XapaKTepPHBIX YCIOBHN JBHIKCHUS 00BEKTOB; KMHEMATHKKA CIUIOIIHOM CpEIbl; ITHHAMHKH
CIIJIOIIHOM CpEeMIBL.

Sagaun y4e0HOoH JUCIMILIHHDL:

qBIISETCS W3I0XEHHME OCHOBHBIX IIONIOXKEHHMH TIMAPABIMKA XOJNOIMIBHBIX CHCTEM, KOTOPBIC
HEOGXOIMMBI U M3ydeHHs PAa PasfeloB APYTuX MUCIUILIAH («KOHIMIMOHHPOBAHHME BO3/yXay,
«TemIOUCIIONB3YIOMKE  XOJNOAMIbHBIE — MAlIMHBl ¥ TCIUIOBBIC  HACOCHD), «X0I0AUITBHOE
TEXHOJNOTHYecKoe 060py/I0BaHHe», «XOIOMMIbHbIC MAMHBI, YCTAHOBKA U KPHOICHHAA TEXHHKA,
«XONOMIbHAS TEXHONOTHs», «CHCTEMBI XIaIoCHAGKeHHs MPEIPHATHH TOPTOBJIM»), @ TaKKe
H3TI0KEHHE CBEEHUH 0 (PH3UKO-XUMHIECKAX CBOHCTBAX XJIafareéHTOB, THPABINICCKHUX HATPy3kaxX H
IOTEPSAX B MATHCTPAILIX XONOMMIBHOTO 000y I0BAHHUS.

3. MECTO YYEBHO! JUCIHHUILJINHLI B CTPYKTYPE OIIOII BO

Vuebuas aucmummmEa b1.B.02 «l'mapaBiuka XOJNOIHMIBHBIX CHCTEM) OTHOCHTCS K YacTH,
dopmupyemoii ydacTHIKaMu 00pa30BaTEeIbHEIX ornomenuit OITOII BO.

Hsyuenue Oannoti y4ebHou OUCYUNIUHDBL Gasupyemcs HA 3HAHUAX Y4eOHbIX OUCYUNTUN:
«Duzuxay, «KXHAMAI»

4. IIEPEYEHD ILTAHAPYEMBIX PE3YJBTATOB OBYYEHMA 11O YYEBHOM
JTUCHUIIMHE (MOJYJIIO), COOTHECEHHBIX C IJIAHUPYEMBIMHA
PE3VJIBbTATAMHA OCBOEHMSA OBPA30OBATEJILHOM IIPOT'PAMMBI

B pesynbTaTe OCBOCHHA H3yICHHS yueOHON MCLHIUIMHEL Y O0y9aromerocs AOJDKHEL OBITH
c(hOpMUPOBAaHEl KOMIIETEHIHH !

Kox 1 HauMeHOBaHHA KOMIICTEHIIHH Kon 1 HauMeHORaHHE

HHAMKATOpa JOCTHKEHHA KOMIIETEHIHH

ITK-7 TIK-7.1 CnocobeH K IpPOBEAECHHIO KOMILIEKCHBIX

ToToB pa3pabaTsiBaTh ¥ NPHUMECHATH UCIIBITAaHUM HOBBIX TEXHOJIOTHM MEXaHH3allny,

sHeprosd ek THBHBIE MALIKHEL, YCTAHOBKH, aBTOMATH3AIMK ¥ POOOTH3AMH MPOMBIIIICHHBIX

JBUTATENM ¥ allapaThl IO IPOU3BOJCTBY, JIMHUH 10 TPOM3BOJICTBY HHIIEBOM IPOTYKIHH

1Ipeo6pa3s0OBaHMIO H MOTPEOICHHIO PA3IMIHEIX [1K-7.2 Ymeer pa3pabarTeiBaTh

(hopM HEPTUA (byHKIHOHAIBHYIO, JIOTHCTHYECKYIO u
TEXHUYECKYIO OpraHu3al|io TIPOLIECCOB
MEXaHM3alliK, aBTOMAaTH3alud H PobOTH3AIMH
NPOMBINUICHHBIX ~JIMHWA 1O  TPOU3BOIACTBY
[IHINEBOU MPOIYKIHH

B pesynbTare H3ydeHus yueOHOH TUCIHILIHHEL 00y JaroIuHcs TOJDKEH:

3HATH: OCHOBBI THPOTA30IMHAMUKH, TIOHATHS U 3aKOHOMEPHOCTH ABIKCHHA pabouero Terna,
MeTOJIb] pacyeTa moyel CKopocTei 1 AaBICHUH B XOJIOATGHOM MalluHe; Kiaccu(uKalmy yCTpOHCTBA
¥ IPUHIAIB] JEHCTBHS TUAPABIMYCCKUX, ITHEBMATHICCKHX YCTPOHMCTB XONOMMIBHBIX MAllAH H
obopynoBaHHS.




yMeTh: pACCUATHIBATE ONTHMAIBHO-JOMYCTAMBIC —IIapaMeTpEL paboTBl  XOJIOAMIBLHOTO
o6opyoBanme (pabodee MaBleHHs, JO03bI 3aNPaBKH XONOJWILHOIO arcHra H T.1.); TPOBOIHTH
TH/PABIMYECKAE DACUEThl; TEOPETHYCCKH OCMBICIMBATE H 06OCHOBBIBATE pacder, BHIOOP H
PAIMOHATBHYO KCILTYaTaIl|iO TPYOOIPOBOIHOTO 1 KOMIIPECCOPHO-KOHIEHCATOPHOTO 000PY IOBAHHS,
YMeTb UHTATh ¥ COCTABIATH CXEMBI THAPONPHBOIOB XOIOHIBHBIX CUCTEM.

5. IPOTPAMMA YUYEBHOM JUCIHHUILIAHBI

CMBICTIOBOM MOZyb 1. OCHOBHBIE IIOHATHS H yPaBHEHUSA THAPOCTATAKA M THIPOAMHAMIKH

Tema 1. OcHOBHBIe CcBoMcTBa JKHAKOCTH. IIpenmer TrHIpaBIUKA. Wcropusi pa3BUTHA
rUpaBIuKy. [IpUMeHeHHe T'HAPOMAIVH, TH/APONPHBONOB H THPOABTOMATHKH B COBPEMEHHOM
MAIIHHOCTPOSHHH ¥ B KOMIUIEKCHOW MEXaHM3alWH U aBTOMATH3AlMH npousBoacTea. OmpenencHue
JKHIKOCTH. [LIOTHOCTS M yIENbHBI BeC KUAKOCTA. KpaTKoCTh KHUAKOCTH. Bsi3kocTb. [ToBepXHOCTHOE
paTsokeHue. JlaBlneHHe HACBINEHHBIX MApOB  KHIKOCTH. PacTBOpeHHEe TIa30B B IKHIKOCTH.
OcoBeHHOCTH JKHIKOCTEH, IPHMEHAEMBIX B THIPOCHCTEMAX. 3aKOH . HeroToHa Ans KHIKOCTHOTO
Tpenus. Moienb uieaabHON XKUIKOCTH. HeHBIOTOHOBCKUX JKHIKOCTH.

Tema 2. JlaBiueHue B HeroBIKHON kuaKocTd. CHIBL, JASHCTBYIOIHE B HEIOABHKHOMN
KUIKOCTH. IIOHATHE O JaBJEHHH. ['MIPOCTaTHIECKOE MABICHHE H €O CBOMCTBA. Y paBHEHHA
paBHoBecus xuakoctu JL. Diinepa u uX dusudeckoe MOHMMaHUE. VHTErpHpOBaHHSL ypaBreHu# JL.
Ditnepa. OCHOBHOE YpPaBHEHHE TIHAPOCTATHKH. [TOBEpXHOCTb PABHOIrO JaBJICHHUA. CsobopHas
IIOBEPXHOCTH JKHIKOCTH. BH/IBI aBICHHUL. TToHsiTHE O HANOP M HANOPHYIO IOBEPXHOCTB. 3aKOH b.
TMackans. Tunpasiudeckuit mpecc. [TpuOOpsI UL M3MEPEHHS NABICHUA. CoeuHEHHBIE COCY B

Tema 3. CHIIsI NaBieHHS XUAKOCTH HA IUIOCKHE M KPUBOJMHCHHBIC MOBEPXHOCTH. OcHOBBI
TEOpHH ILIABAHHUS TeJl. DIMIOPbI THAPOCTATHYECKOr0 NaBICHUS. Cuitbl JaBJIeHHS )KUAKOCTH Ha MJIOCKHE
moBepxHocTH. CHila JaBleHus XKHUIKOCTH Ha KPUBOJIUHEHHBIE TIOBEPXHOCTH. JIaBIEHHE XKUKOCTH Ha
IMJIMH(PAYECKAE CTEHKHM TpyOOIpOBOIOB. 3akon Apxumena. [lnaBamme Ten. OTHOCHTENBHOC
CHOKOMCTBYE XUAKOCTH. IIpEMepsl IPEMEHEHHs TUPOCTATHKA B THAPOCHCTEMAX MHIIEBOH OTPACIIH.

Tema 4. OcHOBHBIE OHSATHS THAPOIMHAMUKHA. OCHOBHBIC MOHATHS THAPOIAHAMUKH JKUIKOCTH!
JIMHWS TOKa, TpyOKa TOKa, pydel, KMBOE CEYCHHEC, PACXOll. [Torox xuakoctd. CpenHsas CKOPOCTh
[MOTOKA. Y paBHEHHE Pacxo/ia JKUAKOCTH.

Tema 5. OcHOBHBIE ypaBHEHHMs TI'MIPOJMHAMUKH. Jluddepennmanbable ypaBHEHUS JBIKCHHIA
pneansHOM JkEmKocTH. YpasHenwe [l BepHymmu Ui yCTaHOBHBINEIOCH IBUYKEHHS HIEATbHON
KUIKOCTH. | €OMETPHYECKOe U SHEPreTHYECKOe TOJIKOBAHHE ypaBHCHIA J1. Bepryum. Ypasaenue /1.
BepHy/UIH U1 OTHOCHTENBHOIO JBHIKCHHA yneanbHOM xuaxoctu. YpasHenue I, bepHymm U
moTOKa Bs3ko# xwunkoctd. Koabduuuent Kopuonuca. O6mue cBefeHHs O THIpaBIMUecKUe TTOTEPH.
Byl THAPABIAYECKUX OTeph. TpyOKa I[Tuto. Pacxomomep Bentypu. Kparkue cBEICHHA O IBHIKEHHH
ra30B; yCIIOBHA IPEMEHAMOCTH 32KOHOB IH/IPABIMKY K IBIOKCHHIO Ta308.

CMBICIIOBO# MOIYIH 2. ['HIpaBIUIeCKHe MOTCPH

Tema 6. PexxumMbl JBAKEHUS KHIKOCTH. OCHOBEI THPOIMHAMAYECKOM CXO/ICTBA. JlaMuHapHBIHA
¥ TypOyJdeHTHBI PEXHMBI JABMKCHHS IKHIKOCTH. Upcno Petironsaca. OCHOBBI TEOPHH
CHIPOIMHAMAYECKOTO  TIOJ00H. Kputepus T'HAPOIUHAMHIECKOTO nojpobusa. MojenupoBaHue
TH/[POIMHAMUYECKHX sBIeHUH. CXONCTBO MONHAS H JACTATHAS.

Tema 7. JlaMHHApHBIA DEXHM [BMIKCHHA JKHUIAKOCTH. dusnyeckas KapTHHA JIAMUHAPHOTO
JIBYKEHHS KHIKOCTH. Pacipe/eieHne CKOPOCTeH IO CEHCHHIO KpyrJioi TpyObl NpH JIAMHHAPHOM
pexxume. [loTepu Hamopa Ha TPEHHE 1O JUTHHE Tpy6BI (popmyia [Tyazeiist). HaganpHpli y4acToOK
moToka. JlaMHHapHOEe TedeHHE B IUIOCKHMX H KOJBIEBBIX 3330pax. Ocobple cay4yad JaMUHAPHOTO
TeyeHus (IepeMEeHHas BA3KOCTD, ob6mTeparus).

Tema 8. TypOy/eHTHBI! PEXUM JBHKCHHS JKHIAKOCTH. OcoberHocTH TypOyJIEHTHOTO pexHMa
IBYOKEHMS okupkocTH. Ilynmbcanmu cKopocTe# M JaBJ€HUH TIpU TypOyJIEHTHOM  PEXHME.
PacnpeerneHne CKOPOCTeH 110 CEUCHHIO Tpy6s1. KacaremnbHble HAIPDHKCHUS B TypOyJIEeHTHOM IOTOKE.
TTotepu Hamopa B TpyOax HpH TypOYJICHTHOM PEXKUME. ®opmyna Japcu. Koapduipment noreps Ha
TpEeHHE 10 JJIMHE (xoadduument Jlapcn). IllepoxoBatocTh CTEHOK TpyObl: abcomoTHas |
otaocutenpHas. I'paduxu W. Huxypanse u I'. Mypusna. ['mapaBinydecKue IIaiakue u IIepOXOBaThIe



Tpy6EL. DOpMyIIBl UIs Onpeenenus KoddpuruenTa Jlapcu u obnacTé MX TIpuUMEHEHus. [[BIKCHHE
JHUIKOCTH B HEKPYTJIBIX TpyOax.

Tema 9. MecTHble THApaBIMYecKue conpoTusienus. OCHOBHBIE —BHJBI ~MECTHBIX
conporusieruit. KospduuueHT MECTHBIX MOTEPD. MecTHBIe TTOTepH Hamopa MpH OOJBIIMX YHCIaX
Peituonbaca. Buesamnoe pacimipenne TpyGbi (Teopema Bopna). uddysopsr Cyxenue TpyOBL
Koneny. MecTHBle TOTEpH Hamopa NpH MaiblX uuciax PeldHombiaca. KaBuranuss B MECTHBIX
THAPaBIMYECKHX oropax. [IpakTi4eckoe HCIoIb30BaHNC KAaBHTAIIMH.

Tema 10. Tuapapmuyeckuii pacueT TpyGonpoBoxoB. OCHOBHOE PACUCTHOE YPABHEHHE HPOCTOTO
TpyGonpoBona. OCHOBHBIE PaCIETHBIE 3a/[a1H. [ToHsTHE 06 ONMpEIeNCHHH SKOHOMUIECKH BBITOIHOTO
nuameTpa TpyGonpoBoza. CudonHbM Tpy6onposoz. [TocienoparenbHOe | NapajlielbHOS COCTHHCHHA
Tpy6onpoBogoB. CioxHbIE TPYOOIPOBOIEL. Tpy6onposox ¢ HacocHo# mopadeif. OCHOBBI pacdera
ra3onpoBO/JIOB.

CMBICIIOBOM MOAYITH 3. ®a30Bbie COCTOSHUS pabO4UX Tel

Tema 11. PexuMbl TeueHHss W BHJ TOBEPXHOCTH pasjieNla Macio(ppeoHOBOro nByX(}a3zHoro
MIOTOKA IIPU BEICOKOM I'a30CO/ICPiKaHHH.

Tema 12. Buj IIOBEPXHOCTH PAcTBOpa M XapaKTEPHUCTHKA BOJIH NPH OPH3OHTAILHOM TEUYEHHH
CMECH.

Tema 13. CojepaHuWe pacTBopa Macia H €ro CKOpOCThb JBI)KEHHS B TOPH3OHTAIBHBIX H
BEPTHUKAIBHEIX TPyOax.

Tema 14. TloTepu naBieH#s NPH COBMECTHOM TEUCHWM pacTBopa Macjia W Iapa XJIaJl0HA B
TOPH30HTAIBHBIX, CTA00HAKIIOHCHHBIX H BEPTHKAIBHBIX TpyOax.

CMBICIIOBOM MOy b 4. 'HpaBIHYecKrue Harpy3KH.

Tema 15. HeycTaHOBUBIIMMCA JBHKECHUE KHUIKOCTH. HeyCTONUMBEIH ABMKEHHE HECKUMACMOH
JKHIKOCTH B IIEPOXOBATHIX TPy6ax ¢ y4eTOM HHEPIHOHHOIO Halopa.

Tema 16. Senenme ruapaBmmueckoro yxapa. @opmyna JKyKkoBcKOro s HpAMOTO yAapa.
[TousTie O KocBeHHOM ymap. Croco6bI ocnabieHns THApaBIMYecKoro ynapa. ITpakTHYecKoe
MCTIONB30BAHME THIPABIMYECKOr0 yAapa B TCXHUKE. ["'uapaBIHYEeCKUi TapaH.
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7. TEMbI CEMAHAPCKHIX U MIPAKTHYECKHX JAHATUI — 5e npexycMOTPEHEL

8. TEMBI IPAKTUYECKHUX 3AHSITHAM — ne npeycMOTPEHBI
9. TEMbI JIABOPATOPHBIX 3AHATHAU

Hisuen KomuuecTBo 4acoB

i Haspanue TeMsl oYHas 3a04Hast

dopma | dopma
1. |MECTpyKTax Mo oxpaHe Tpy/Ja [IPH IPOBEACHAN 71a00PaTOPHBIX 5 i

3aHITUH B gabopaTopud «I'uapaBiruKa 0 THAPOIIPUBOL»
2. OrmpeneneHye MIOTHOCTH U 00BHEMHOr0 BECA JKUIKOCTH 2 1
3. |[A3mepeHue JaBJICHUS 2 1
4. |OnpeneneHue CHBI aBJIEHHS Ha IIIOCKAE CTCHKH. Onpenenenue 2 i
CHJIBI IABJICHMS HA KPUBOJIMHEHHBIE IOBEPXHOCTH

5. |Vpasmenue [I. Bepuymm 2 1
6. |OmpeneneHre PEKUMOB [IBHXCHHUA KUIKOCTH 2 1
7. |[MccrnemoBaHue JAMHHAPHOIO JIBHKEHHUS JKUIKOCTA 2 1
8. |MccnenoBanue TypOyI€HTHOrO IBHKECHUS XKHIKOCTH 2 -
9. |Onpenenenue K02 dUIMEHTa THAPABIMIECKOTO TPCHHIA 2 -
10. |Ompepenenne K03 QUIUEHTOB MECTHOIO COMPOTHBICHHA 2 1
11. [Mccnenosanue HCTEUEHNs XKANAKOCTH Yepe3 OTBEPCTHSA U Haca K 2 -
12. [Mcenenosanue THAPABIMYECKOrO yapa B Tpydax 2 1-
13, [3yyenue KOHCTPYKIIMH IIEHTPOOEKHOr0 Hacoca 2 -
14. |M3yuenue KOHCTPYKIIMHA IOPIIHEBOIO HAcoca 2 1
15. |M3ygeHue KOHCTPYKIHMH IECTEPEHHOr0 HAcoca 2 1
16. |3yueHne KOHCTPYKIMM [IIACTHHYATOTO Hacoca 2 -
Bcero: 32 10

10. CAMOCTOSITEJIBHAS PAGOTA

KomuuecTBO 4acoB

Houep Haspanue TeMBI 32049Has/09HO-
n/n o4Has Gopma
3aouHas popMma
1. |OcHOBHBIE CBOWCTBA YHIKOCTH 5 7
2. |JlaBeHHE B HENOIBHKHOM XHUIKOCTH 5 7
3. |Cuel maBiaeHus KUAKOCTH Ha IITIOCKHC 1 5 7
KPHBOIMHEHHBIC IOBEPXHOCTH
4. |OcHOBHBIC TOHATHSA ¥ YPaBHEHHA IUAPOIHHAMUKI 5 7
5. |PexuMBI ABMOKECHUS JKHIKOCTH 5 7
6. |JlamMuHapHBIL PEXAM ABHIKCHUS KHIAKOCTH 5 7
7.  |TypOyseHTHBIA PEXUM IBHKCHHA KUIKOCTH 5 7
8. |MecTHBIE THAPABIHYCCKHE OIIOPEI 5 9
9. [VTeuxa HUOKOCTH Yepe3 OTBEPCTHSA H HACAKH 5 10,55
10. |[Cmmpasmmyeckuii pacdeT TpyOOIPOBOIOB 5 9
11. |HeycroiurBble JBHIKCHHE KHUIKOCTH 5 9
12. |O6mme cBegeHus O THAPaBINYCCKUX MaIIMHAX 5 9
13. |OcHOBBI TEOPHH JIONACTHBIX HACOCOB 6 9
14. |O6BEMHBIE HACOCH] 6 9
15. |OcHoBHBIE HOHATHA 00BEMHOTO THAPONIPHUBOAA 6,15 9
Bcero: 78,15 122,55




11. OBECIIEYEHHE OBPA3OBATEJBHOI'O IPOLECCA IJIA JHIl C
OI'PAHMUEHHBIMH BO3MOKHOCTSIMU 3J0POBbS 1 THBAJIUIOB

B xoxe peanm3amyuy y4eOHOM NHCIMIUIMHBI HCIONB3YIOTCHA CICAYIOMHE JOTOTHHUTEIBHBIC
MeTOIbl 00YYEHHU, TEKYIIET0 KOHTPOJIs YCIIEBAEMOCTH 1 TIPOMEYKY TOUHOM aTTecTanyy 00yJatomuXcs
B 3aBUCHMOCTH OT MX MH/IMBU/IYATbHBIX 0COOEHHOCTEH:

1) Ui cnenbix ¥ ClabOBUIAIIHX:

- IeKEX 0(pOPMISIOTCS. B BHIE SJICKTPOHHOTO OKyMEHTA,

- OECHMEHHBIE 3a1aHisi O(QOPMISIOTCS YBENTWYEHHBIM MIPH(TOM HIM 3aMEHSIOTCS yCTHBRIM
OTBETOM;

2) Ul TIIyXUX ¥ cIaboCIbIIamuX:

- nexId oOPMILTFOTCS B BHJIE DJIEKTPOHHOTO JIOKYMEHTA;

- MHCHMEHHbIE 3aJAHMs BHIIOIHSIOTCS Ha KOMIIBIOTEpE B IUCHMEHHOH dopme;

- 5K3aMeH ¥ 3a4éT IPOBOJIATCS B MECHMEHHOH HopMe Ha KOMIILIOTEPE; BOSMOXKHO NPOBE/CHIE
B (hOpME TECTHPOBAHHUS C HCIIOTb30BAHAEM JIMCTAHIIHOHHON CHCTEMEI Moodle;

3) IS ML ¢ HAPYIEHHAMH OTIOPHO-/ABUIATEIBHOTO anlapaTa:

- nexuuu oGOPMIISIOTCS B BUJIE 3IIEKTPOHHOTO JIOKYMEHTa;

- MACHMEHHBIE 3aJ[aHMs 3aMEHAIOTCS YCTHBIM OTBETOM;

- 5K3aMEH | 3a9ET IIPOBOAATCS B yCTHOH dopme.

ITpu HEOGXOIMMOCTH TIPE/lyCMATPUBACTCS YBEIMIEHNE BPEMCHH UL IIO/ITOTOBKH OTBeTA.

IIporeaypa IPOBEEHUs MPOMEXKYTOIHOH aTTECTalUl JULL 00y4aroImuxcs yCTaHaBIHBACTCA C
yUETOM MX WH/UBHAYATBHBIX IICAXO(QU3MICCKAX ocobernocrel. [IpoMexxyTodHast aTTecTalusa MOKET
IIPOBOIHUTECS B HECKOJIBKO TAIOB.

IIpy TpOBEAEHMH IPONEAYPhl OLECHMBAHHS PE3YNLTAaTOB o0yueHHs MpeayCMaTpUBaeTCs
MCIIOB30BAHHE TEXHUYIECKHUX CPEICTB, HEOOXONMMBIX B CBA3H C HHIAWBUIYaIbHBIMHI 0COOEHHOCTAMH
obygaromuxcs. OTH CpeacTBa MOryT ObITh NIPENOCTABICHBl YHUBEPCHTETOM, WIH MOIyT
HCIIONB30BaThC COOCTBEHHBIE TEXHHYCCKHIE CPE/ICTRA.

IIpoBeieHre TPOIETYPEI OLIEHUBAHUSA PE3YIIBTATOB 00yueHHs JOMYCKaeTCs C HCIOJB30BaHAEM
JIMCTAHIMOHHBIX 06Pa30BaTebHBIX TEXHOIOIHH.

OGecreunBaeTcs 10CTYI K MHDOPMAUMOHHEIM u Oubruorpaduueckum pecypcaM B CETH
VHTepHET /1A Kaxaoro obygaormerocst B popMax, aanTHpOBAHHBIX K OTPAHIHCHIAIM HX 3JI0POBBS H
BOCIIPHUATHS HHOPMAIIH:

1) s cyenbIxX ¥ cIaboBHUIIIHX:

- B e4aTHOM GopMe YBEIHUECHHBIM IPUDTOM;

- B popMe 3ITEKTPOHHOI'O AOKYyMEHTA.

2) I TIYXUX U c1aboCibIanyx:

- B Iie4aTHOH opme;

- B (hopMe INIEKTPOHHOTO JOKYMEHTA.

3) s 06yUarOMMXCs C HApyIIEHMsIME OTIOPHO-ABATraTIIEHOrO aliliapata:
- B le4aTHOH Qopme;

- B )opMe BIIEKTPOHHOTO AOKYMEHTA.

12. AHAUBUAY AJIbHBIE 3AJIAHUS — He npeyCMOTPEHEI

13. OILIEHOYHBIE CPEJACTBA JUIA TEKYIIEI'O KOHTPOJIA 3HAHUIA
OBYYAIOIINXCA 1 IPOMEJKYTOYHOU ATTECTAIIAA

OleHOYHBIE CpelICcTBa [ETATH3UPYIOTCA MO BHIAM pa6oT B ONEHOYHBIX MaTepuanax Io
yueGHOM JUCIUILIAHE, KOTOPbIC yTBEPHKAAIOTCS Ha 3aCE/[aHnH Kadenpel.



CHcTeMa OLEHABAHNA 10 yaeOHOM MUCIMILIMHE 10 09HOH dopme obyueHns™

®opMa KOHTPOJIA Maxke. KoJIH49ecTBO 0a/1710B
3a oauy paboty Beero

Texymuii KOHTPOJIb!

- pedepar 10 30

- KOJUIOKBHYM 10 30

- TECT 10 40
ITpoMexyTouHas aTTecTalysa 3auem 100
Hroro 3a cemecTp 100

* B COOTBETCTBUH C YTBEPIKACHHBIMHA OLICHOYHBIMH MaTepHalaMH I10 y‘ICGHOﬁ JUCITUIIIIHHE

Bonpocui 013 n0020MOBKU K IKIAMEHY.
OmnpeierieHue XKUIKOCTH U €¢ CBOKCTBA.
[ToHSTHS O peabHOM, HCANbHON U AHOMAJIBHOH (HEHBIOTOHOBCKOM) XKUIKOCTAX.
CuJisl, JEHCTBYIONINE Ha XKUIKOCTb. [(aBICHHE B XKHU/IKOCTH.
JlaBnenue B )KAIKOCTH H €TO cBoiicTBa. Bu/IbI JaBNeHUH.
VpaBHeHHs PaBHOBECHUSI KUIKOCTH, HX (bHU3UIECKAH CMBICIL.
VHTerpupoBatue ypaBHeHui Jiinepa. [ToBepXHOCTH PABHOTO JABIICHHUS.
WnrerpupoBanue ypaBHeHui Jinepa. OCHOBHOE ypaBHCHHE THIPOCTaTHKH.
CHIbl MaBJIeHUS XKUAKOCTH Ha IIOCKHE IIOBEPXHOCTH.
CHJIbI AABJICHAS KHUIKOCTH Ha KPHBOJIHHCHHBIC IIOBEPXHOCTH.
10. 3akoH ApxuMe[a ¥ OCHOBBI IJIaBAHUS TEIL.
11. Pacxoj 1 ypaBHEHHE MOCTOSHCTBA pacxo/a.
12. Vpapmenwe bepHymwmm il yCTAaHOBHBIICTOCA MIBIKCHHA WIeaNbHON JKUIKOCTH. Ero
hu3MYECKHH ¥ TeOMETPHIECKHIH CMBICIL.
13. VpasHenue bepryium 171 IOTOKA ps3xoii sxumxocTa. Koapdunuent Kopromuca.
14. OBume cBeeHHAs O THIPABINIECKHEX MOTEPSX. BH/IbI TAAPABIMYCCKUX MOTCPb.
15. JlaMuHApHBIA pexuM ABHKeHHs. Pacnpesienenue CKOpOCTEH B IOTOKE JKHIKOCTH.
16. ITlorepu Hamopa Ha TPEHUE IO JUTHHE TpyOBL
17. TypOyneHTHBIA PEXUM ABHKEHUS XKUIKOCTH. CrpykTypa IIOTOKa U ITyIbCalnu CKOPOCTEH.
18. Ilorepu Hanmopa B TpyGax npu TypOYJICHTHOM PEXUME. ®opmyna apcw.
19. Kosdduuuent Jlapcu, ero 3aBECHMOCTE OT MIEPOXOBATOCTH u gnciaa PeitHonb/ca.
20. T'paduxu Huxypanze u Mypuna. I'upaBIA9ecKy ITIaIKie i MEPOX0BATHIC TpyOBL.
21. Ilpupona moTeph Hamopa B MECTHBIX COMPOTHB/ICHHAX. BubI MECTHBIX COIIPOTHBIICHUH.
22. Onpezienenye IOTeph HANOPA B MECTHBIX CONPOTHBIICHHIX.
23. WcTeueHue XHUAKOCTH YEPE3 OTBEPCTHS M HACAIKH. KoshdumueHTs! CKaTHs, CKOPOCTH
pacxoza.
24. SIBeHue IEAPABIMYECKOrO yaapa, ero pusndeckas KapThHa.
95. HasHaueHWe W ITPUHIAN JCHCTBASA THAPOIPUBOIA. Knaccudukanus 00bEMHBIX
THIPOTIPUBOIOB.
26. DieMeHTH THApompuBoja (THAPOJBHraTeNH, TIHMApPOAlNaparypa, BCIIOMOTaTEILHBIE
yCTpoicTBRa).
27 O6BeMHBIE HACOCHL, IPUHIAI AHCTBHS, 00IIHe CBOUCTBA U Kiaccuukanms.
28. O6mmue MOHATHS O THAPABIMICCKAX MalllHHAX.
29. Hacochl ¥ THAPOABUTATEIIH.
30. TlpmHIwMn AEACTBUA 06BeMHEBIX U TUHAMAYECKHX MAIIMH.
31. OCHOBHBIE TAPAMETPHI HACOCOB: MOJ[a4a, Harop, MOIMHOCTD, K. II. .
32. Omnpenenenne paboyeil TOIKH HACOCHOM yCTaHOBKH.
33. Kparkas HCTOpHsl pasBUTHSA IHAPaBIHKH.
34. HauaneHble yuacTku TpyObl. Pasaencuue CKOpOCTeH 1 OTpe/ieNieHUe 0Teph Halopa.
35. 3aBHCHMOCTB PabOTHI IEHTPOOEKHBIX HACOCOB OT (opMBI TONaCTeH.

.

.
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36. OcHOBHBIE TIOHSATHS THAPOTHHAMUKH.

37. AHaIUTHYECKOE U NPAKTHIECKOE ONpeeNeHne K09 PHIMEHTOB MECTHBIX COIPOTHBIICHHH.
38. XapakTepHCTHKH IEHTPOOEKHEIX HACOCOB.

39. IloHsATHE O MOTOKE )KHIKOCTH.

40. OcHOBHBIE pacyeTHEIE YPaBHEHHUS TPYOOIPOBOIOB

41. OCHOBHBIE TEOPHH CXOICTB TPyOOIPOBOIOB.

42. Pacuer XapaKTepUCTHK LEHTPOOEKHBIX HACOCOB C IOMOIIBIO TEOPHH noaoowus.
43. VYpasHeHue TpyOOIPOBOAA.

44. TuppaBlIUYeCKHH pamguyc.

45. XapakTepHCTHKH THIPaBIAICCKON CETH.

46. KosbdunueHT 6ICTPOXOHOCTH HACOCOB.

47. SlBneHne TEAPABIMYECKOrO yapa i ero $pusndeckas Ipupoza.

48. TlomsaTtue 06 SMEMEHTAapHOM pydbe, B €r0 CBOHCTBA.

49. HeHBIOTOHOBCKHE JKUIKOCTH.

50. OmnpeeseHus JaBICHAS IPYU THAPABIMIECKOM yIape.

51. SIBeHHe KaBUTALMH B IIEHTPOOEKHBIX HACOCAX.

52. JTuddepeHupaTbHble YPaBHEHHS ABMKCHHUS HKUAKOCTH, HX (u3HUECKIH CMBICIL
53. BhITeKaHHeE XUIKOCTH Yepe3 OTBEPCTHE B TOHKOH CTEHKE NPH IIOCTOSHHOM HAIOpe.
54, TeoMeTpUYECKUN 1 SHEPreTUHYECKHI CMBICI y PABHCHUA J1. Bepryiy.

55. WcreueHue XUIKOCTH Yepe3 OTBEPCTHS IIPH IIEPEMEHHOM HAIIOPE.

56. Ilomawa nOpIIHEBOTO HAcOCA.

57. Potopubie Hacockl. Kiaccuukarys 1 NPAHIHII necTBUS.

58. TlnacTHHYaThie Hacockl. Knaccubukanys i IPHHIAL ACHCTBHA.

59. Illecrepusie Hacocsl Kiaccupurarms 1 MPUHIHIII JeHCTBUS.

60. CosmecTHas paboTa HaCOCOB Ha CETh.

14. PACIIPEJEJIEHHUE FAJUIOB, KOTOPBIE ITIOJTYYAIOT OBYYAIOIIMECA

Tekymee TecTHPOBAHHE H CAMOCTOAITEIbHAS pabora Cymma,

das
CMBICIOBOM CMbICI0BOH CMmbIc/I0BOH CMBICT10BOM
moayab Ne 1 MoayJab Ne 2 moayb Ne 3 MoayJab Ne 4

TiI2[T3][T4|T5| T6 | T7 | T8 | T9 [ TI0 | Tl T12 | T13 | T14 | T15 | T16 100
s12l3(3lz|2|2[2]2]2]212]|4]4]|4 2

Ipumeuanue. T1, T2, ... T4 — HoMepa TeM COOTBETCTBYIOTIMX CMBICJIOBEIX MOIyNeEH

OleHNBaHHE AKAEMHYECKOM ycneBaeMOoCTH

CymMma 62108 3a Bee BHAbI y4e0HOk 3aureHo/He 3a4TEHO
[AeSiTeIbHOCTH
60-100 3auTeHo
0-59 He 3aureHo

15. PEKOMEHIYEMAS JINTEPATYPA
OcHoBHas:

1. Buprokoe, A. H. MexaH#ka UIKOCTH 1 Ta3a [DnexTpoHHSIH pecype] : yue6uuk / A. H. Bupiokos, B. B.
Kapuayx, M. A. TTynauk; M-Bo obpasopanus ¥ Hayku JIHP, T'OBIIO "JloHen,. Hall. YH-T 3KOHOMHKH H
TOproBiuM HMMeHu Muxanna Tyran-Bapanosckoro”, Kad. XOJIOMMIBHOM M TOpPr. TeXHHKH. - JIOHELK :
TorHVYOT, 2017. - Jlokai. KOMIBIOTEP. CETh HB JlouHYOT.

2. Kamycrun, A. M. Tupasivka W rHIPaBIA{CCKHAC MALIHHET [DnexTponHbI# pecype] : yueb. nocobue / A.
M. Kanycrun, A. I1. Crapukos, M. C. IllepcTo6uros; M-Bo 06pasoBaHus ¥ HAyKH P®, denep. areHTCTBO
JKENE3HOOPOKHOrO TpaHct. OMCKHHA roc. yH-T nyTe#t coobenus. - Omek, 2015. - Jlokas. KOMIIBIOTEP CETh
HB JTonHYOT.



3. Bopo6resa, H. H. Teriopusuteckue MpOLECCH B XONMOM/IBHOM TeXHONOrKH : y4eGHoe mocodue / H. H.
Bopo6resa. — Kemeposo : KemepoBckui TeXHOJIOrMYECK I MHCTHTYT MHUIIEBOM mpoMbimuieHHocTH, 2007.
— 150 ¢. — ISBN 978-5-89289-389-8. — TeKcT : 57eKTPOHHEIH // DNeKTPOHHO-OHOIMOTE Has CHeTeMa IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/14395 html

JlonostHMTEIbHASA:
1. Jloskuc, 3. B. Tuapaenuka : yueGHoe mocobue / 3. B. JloBkuc. — Munck : Benopycckas Hayka, 2012.
—_ 448 c. — ISBN 978-985-08-1485-2. — Tekcr : aneKkTpoHHbIH // DnekTpoHHO-6ubnHuoTeYHas cHCTeMa
[PR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/29444 html
2. Buprokos, A. H. I'mapasnika X0JOQUIIBHBIX CHCTEM [DnekTpoHHBIA pecypc] : MeTOH. yKasaHHs Ay
CAMOCTOSTETHHOTO H3yUeHNHs MOJYJIS U BHITIOJIHEHHS TIPAKT.€CKUX paboT mo TeMe «'MApOAHHAMMKAY IS
CTYJIEHTOB HamnpaBJieHHs TOArOTOBKH 13.03.03 «DHepreTHdeckoe MAIIHHOCTPOEHUEY, MPOQHIb
«X0J0IHbHBIE MALIMHBI M YCTAHOBKWY, 06pa3oBat. ypoBHsi—Oakanasp : 04. U 3204. dbopm obyuenus / A.
H. Buprokos; M-Bo ofpasosans u Hayku JTHP, I'O BITO "[loHel. Hall. YH-T 5KOHOMWKH H TOPrOBJIH
ymeny Muxawna Tyran-Bapanosckoro, Kad. XonoannbHoH 1 ToproBo# TexHukH. - Jorewk : JIonHYIT,
2018. - Jlokan. kommsiotep cets Hb JonHYOT.
3. HoBukoBa, A. M. MexaHuKka >KHAKOCTH M Trasa . yuebroe mocobue / A. M. Hopukopa, A. B.
Kynpssues, WM. Y. MBanenko. —  CaHKT- Tlerep6ypr : Caukr-IlerepGyprekuii rocyIapCTBEHHBIH
ApXHTEKTypHO-CTPOHTEbHEIN yHuBEpeuTeT, OBC ACB, 2014. — 140 ¢. — ISBN 978-5-9227-0538-7. —
TekeT : 9SMeKTPOHHBIA // DIeKTpOHHO-OMONHOTEUHAs CuCcTeMa [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/58534.html
4. Kpectun, E. A. I'mapasnuka @ yueOHoe nocobue / E. A. Kpectun. — Camapa : Camapckui
rocyAapCTBEHHBIH apXUTEKTYPHO-CTPOUTENBHEIA YHUBEPCHUTET, 3BC ACB, 2010. — 230 c. — ISBN 978-
9585-0389-6. — TeKeT : MEKTPOHHEIH // DeKTPOHHO-OHOIIMOTe Has CHCTeMa IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/20458.html

DJIeKTPOHHBIE pecypcehl:

1. DIeKTPOHHBIA KOHCIEKT JIKIHH 110 TUCIUILIHHE «'uapaBIHKa XOJOIMIBHBIX CHCTEM)
(JTokanpHas KOMIIBIOTEpHAS CETh 6ubmmorexu I'O BITO «TorHYOT»)
2. DIIeKTPOHHBIA KOHCHEKT JIEKIHH IO JUCIAILIHHE «MexaHUKa JKHIKOCTH M Trasan

(JTokanbHAs KOMIIBIOTEpHAs CeTh ONOIMOTEKH 'O BIIO «JoaHYOT»)

VyeOHO-MeTouYecKHe H3JaAHHA:

1. ['ujipaBiyKa, THAPO- U THEBMOIPUBOX [Texct]: MeTOH. yKa3aHHs IO CaMOCT. M3Y4CH.
comepxanne. Moxyis «[MApOCTATHKa» ¥ HCIOJN. MHIMBH/. 3aJaHHd Ul CTY[ICHTOB HaNpaBJICHAA
moaror. 6.050503 «MammsocTpoeHue» crer. «ObopynoBaHue nepepalbaThIBAIOINMX K [MIICBBIX
npoussoncts» / B.IL Jlaneko, B.B. Kaprayx; J{oHell. Hall. yH-T SKOHOMHKH ¥ TOPrOBIH MMCHH
Muxamna Tyras- Bapasosckoro, Kad. xomoui. # TOPr. TeXHHKH.- Towenk: JorHVYOT, 2011.- 57c.

2. ['MpaBiuKa, THAPO- ¥ IIHEBMOIPUBOA [TexcT]: MEeTOH. yKa3aHus IO CamOCT. M3YyH4eH.
comepxkanme. Mopyiedi «OCHOBHBIC TIOHATAA M yPaBHCHHA rugpouHaMukyy U «OCHOBBI
IH/IPABIMYECKOr0 pacdera MOTOKOB XKMIKOCTHY» M HCION. HHIMBHI. UL IUIA CTY[I. HalpaBIeHHUS
HOATOT. 6.050503 «MamusaocTpoeruey cmen. «OOopynoBaHKE nepepabaThBAIOIAX U
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