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1. Ilenu oceoenusn oucuuniumsl
LemssmMu OCBOCHUS JUCHUIUIMHBL « HIpaBIrKay:

a) opMupoBaHue 3HaHUI 00 OCHOBHBIX 3aKOHAX THUIAPABINKU, CUJIaX U HAMPSHKEHU-
X, BOBHUKAIOIINUX B KUJKUX CpeiaX, TCOPUHU THAPOAMHAMUYECKOTO MOI00MS;

0) oOydeHue criocodam MPUMEHEHUS U3MEPUTENbHBIX NPUOOPOB AJIsl ONpEAeTICHUs
XapaKTEPUCTUK MOTOKA KUJIKOCTH, TAKMX KaK JaBJIeHUE, TeMIlepaTypa, pacxo/, THAPaBIH-
YECKOE COMPOTUBJICHHUE;

B) PACKpBITHE CYITHOCTH MPOIECCOB, MPOUCXOISAIINX MPH JIBIKCHUH KUIKUX CPEJl B

Pa3JIMYHBIX KaHAJIaX, a TaKKC IMMIPHU UCTCUCHUHU )I(I/II[KOCTeﬁ nus3 OTBepCTI/Iﬁ.

2. Mecmo oucyunnunst 6 cmpykmype OOII BO

Hucuurnnuna «l'mapaBinuka» oTtHocutTes kK 6a3zoBoit yactu OOIl u popmupyer y
crienpanuctoB no crenuanbHocTd 20.05.01 «Ilokaphast 6e30MmacHOCThY HAOOp CHeIuaIb-
HEBIX 3HAHUU U KOMIIETEHITUH.

JI71s1 ycenrHoro OCBOCHMS TUCHMIUIMHBL  «[ MapaBiruKay CHEUATUCT MO CHelUalb-
Hoctu 20.05.01 «IloxkapHas 6e30macHOCTB» JOKEH OCBOMThH MaTEpHall MPeaIECTBYIOIINX
JUCLIUTLIAH:

a)mamemamuxa,

6)unpopmamuka u UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIE MEXHON02UL,

8) usuxa,

2) HauepmamenbHas 2e0Mempusl;

0) KomMnvlomepHas epaghuxa,

Hucnunnuna «'uapaBiaukay sSBISETCS MPEIMISCTBYIONMIEH U He0OXoauMa JJIsl YCIell-
HOI'0 YCBOEHUS MOCIEAYIOIUX JUCIUATUINH:

a) npomueonodHcapHoe 8000CHAbICEHUE,

0) nootcapnas be30nacHocms 8 Cmpoumenbcmae,

8) nodicapHas 6€30NaAcHOCHb MEXHOJIOSUYECKUX NPOYECCos,

2) MEXHOJIOCUYECKAs U NOoAHCAPHAA bezonactocme npou3€0@cm6 IHEPCOHACHI-
WEeHHBIX Mamepuaos,

e) MeXHOJI02Us U320Mmoe6Jl1eHUA cpec)cme 00beMHO020 nostcapomyuteHuslL.
3



3HaHI/I$I, IMOJIYYCHHBIC ITPU N3YUCHUUN OUCTUILIINHBI «FI/II[paBJ'[I/IKa» MOTYT OBITH HC-
IMOJIB30BAHBI IIPH NPOXOKACHUHA ITPAKTUK W BBIITOJHCHUHN BBIITYCKHBIX KBaJ'H/ICbI/IKaI_[I/IOHHBIX

pab6ot no crnermanbHocTH 20.05.01 «IloxkapHas 6€3011acHOCTBY.

3. Komnemenuuu odyuarouiezocs, popmupyemovie 6 pe3yivmame 0C60eHUA OUCUUNIU-
Hbl:
OK-7 — cnnocoOHOCTh K CaMOpPa3BUTHIO, CaMOpean3allii, UCI0JIh30BAHUIO TBOpYE-
CKOr0 IOTEHITHANIA.
[IK-11 — cnocoGHOCTH UCIONB30BaTh MH)XKCHEPHBIC 3HAHUS VISl OpraHU3aIliy paruo-
HaJIbHOM 3KCITyaTaluu MOXKapHON U aBapUiHO-CIIacaTeIbHOU TEXHUKH
B pe3ynomame oceoenua oucuuniunvl 00y4aOuUiica 004X4CeH:

1) 3HaTh: a) pekUMBbI TEUEHUS CPE/l, HOTPAHUYHBIE CIIOU;
0) ypaBuenus Dinepa, bepayniu, HaBpe-CTokca;
B) YCIIOBHS MO00US TUAPOAMHAMHYECKHUX MTPOIIECCOB;
') TEPMOTa30JUHAMUKY TTOXKAPOB B IOMEIICHHUU.
2) YMeTh: a) NpOBOJUTh PACUEThl U SKCHEPUMEHTAIBHO ONPEEIATh XapaKTePUCTUKH Teue-
HUSA )KUJKOCTEU B DJIEMEHTAaX WHKEHEPHBIX CUCTEM;
0) MPOBOAUTH TEPMOIUHAMUYECKUM aHAIIU3 TI0’Kapa B MOMEIIICHUH;
T') OCYIIECTBIIAThH pacueThl U30BITOYHBIX JIABIICHUN TIPH TUAPOYIApe, IPH JIBU-
YKEHUHU KUKOCTH.
3) Brnaznets: a) MeToaMu pacyeTa KUAKUX U Ta30BbIX MIOTOKOB;
0) mpremMamMu TOCTAaHOBKHM MHXKCHEPHBIX 3aJ1a4 JIJIs PEIICHUs UX KOJI-
JICKTUBOM CTEIHAIMCTOB HAIPABIICHUS MTOKapHOM 0€3011aCHOCTH.

4. Cmpyxkmypa u cooepycanue oucyunaunwl «I uopasiuxay. O6mas Tpyaoem-

KOCTh JUCIHILJIMHEI COCTABJIACT 4 3a4eTHRIX equHuI, 144 dYacos.



Ne = Bune! yueOHoii padoTsl ®opMBI TEKYIEro KOH-
n/n = (B 4yacax) TPOJIsl yCIIeBAeMOCTH (1o
=y 3 Helenam cemecmpa)
Pa3zgen AMcuunInHbI § § ®opma NpPoOMeKYTOUHOM
E = arrecrauuu (no cemecmpam)
@] 5 Jlexums | Cemunap| JlaGo- CPC
g (ITpaktn-| partop-
= YecKue HbIE
3aHATHS)| PaboTHI
1 IMunpocraruka 3 1-2 2 4 6 3awuma  rabopamophbvix
pabom
2 I'maponmHamuka. 3 3-6 4 8 12 3awuma  nabopamopHvix
pabom u pechepama
3 TI'mppaBanueckue compo- | 3 7-12 6 16 17 3awuma nabopamopuvix pa-
TUBJICHUS bom u peghepama
4 [Tepemenienne KuaKocTeH, | 3 13-18 6 8 10 3awuma  rabapamopnbvix
C)XKaTue u TNEPEMECIICHUC pa6om uped)epama
ra3oB
3 18 36 45 Ixsamen, 45

5. Coodeporcanue 1eKYyUOHHBIX 3AHAMUIL RO MEMAM.

Kypc paccunran Ha 36 yacoB. O0miast Tpy10€MKOCTb COCTaBIIsIeT | 3aUeTHAs €AUHULA.

Ne Paznen nuc- | Yacer | Tema JeKIIMOHHOTO Kpatkoe coneprxanue Komne-
n/n LUTUTHHBI 3aHATHUS TEHIIUU
1. T'mppocra- 2
THKa
1 OcHoBHble puznue- | [ToHsITHS MeEXaHHMKM CIUIOMIHBIX cpel. Mneainb-
CKHe CBOIcTBa Hasl, HeC)kuMaemast sKkuaKocTs. HectannonapHoe,
KHUJIKOCTEN CTallUOHAPHOE, YCTAHOBHBIIEECS M HEYCTaHO-
BuBIeecs: TeueHUue. OCHOBHBIE CBOMCTBA TeTepO-
TeHHBIX M TOMOTEHHBIX XHUIKUX cpel. [Ipenmer OK-7
MEXaHUKM JKHMJAKOCTH U ra3a. IIpakTuueckoe MK-11
npuMmeHenrne. CBOMCTBAa KameabHOUW KHUIKOCTH H
rasa. [I770THOCTb, yA€IBHBIN BeC, CKUMAEMOCTH
00001meHHbI 3aKk0OH ['yka, BSI3KOCTh M 3aKOH
Herotona. Cuipl u HanpspKEHUS SHCTBYIOMNE B
KUAKUX cpenax. CrkuMaeMble cpepbl.
1 Huddepennmans- CBoiicTBa THIIpPOCTATHYECKOr0 naBieHus. Jlud-
HbIE€ ypaBHEHUS (epeHIMaNbHBIE YpaBHEHUS PaBHOBECHSI KHKO-
Olinepa /Ui IOKOSi- | CTU B JE€KapTOBOM CHUCTEME KOOpAHHAT (ypaBHe- OK-7
HIeHcs KUIKOCTH Hus Ditnepa). OCHOBHOE ypaBHEHHE THIPOCTATH- MK-11
ku. 3akoH Ilackans. Omtopsl naBienus. Cuia
JIaBJICHUS >KUJKOCTU Ha MIOCKUE CTeHKH. LleHTp
nasnenust. [Ipubopsl U1 UI3MepeHust aBIeHusl.
2 T'unponu- 4
HaMUKa
2 VYcraHoBuBILIEECS Teopus nogobusa. KuaemaTtuka. Buabsl nBrkeHus
CTallMOHapHOE Te- XKUIKOCTH. OCHOBHBIC TIOHATHS KHHEMATHKH
YEHUE KUIKOCTH KHUJKOCTH: TI0JIe CKOopocTeHd, ymHus u TpydOka [ OK-7
TOKa, CTpyhKa TOKa, *HuBoe cedeHue, Tpyda u | ITK-11
KaHaJl, CMauyuBaeMbIi IMEepUMETP, OOBEMHBIH H
MacCOBBIH PacX0[l )KUJIKOCTH, CPEHSS CKOPOCTh,
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3 T'unpasnu-
YECKHUEe CO-
MPOTHUBIIE-
HHUSI

YpaBHEHHsS HEPa3pbIBHOCTH HECKHMAEMOH U
CKUMAeMOM KHUAKOCTU. YpaBHeHus beprymnu
JUISL CTAI[MOHAPHOTO TEYEHUsS MACANBHONH M BA3-
KOH XuakocTu. PU3NYECKUN CMBICI YpaBHEHUS
Bepnynnu.

PexxnMel TedeHU.
OCHOBBI THAPOAN-
HaMHYECKOTO I10]10-
ous

OnsiTel  Petinonmbiaca. JlamuHapHBIE W TypOy-
JICHTHBIM PEXUMBI TECUCHUS JKUAKOCTH M Trasa.
Kpurepunii PeitnHonbaca. Teopus rugpoauHamu-
yeckoro nomodus. I'mapoanHaMudecKue KpuTe-
pun momo6us. OCHOBHBIE TOHSTHS TEOPHH IIO-
rparugHOTO ciosi. Kosddumumentsr byccnnaecka n
Kopnonuca mist aMHHapHOTO TEUCHHS KHIKO-
CTH

OK-7
IK-11

ITorepu Hanopa Ha
TpEeHUe

ITorepu Hamopa Ha TpeHHE IO JUIMHE TPYObI MpH
JaMuHapHOM pexxuMe TeueHus. @opmyna I'arena
— Ilya3zeitnsa. OcoOeHHOCTH TypOYJICHTHOTO TEYe-
HUS KUAKOCTHU U ra3a. JIopa CKOpocTel B more-
PEYHOM CEYEHUH IMIMHAPHUYECKOH TPYObI Typ-
OynentHoro notoka. @opmyna Jlapcu-Beiicbaxa.
KoadduimeHT rupaBinieckoro COMpOTURICHUS
Mo JyinHe TPyObl. AGCONIOTHAS U OTHOCUTENIbHAS
mepoxoBaTocTs. ['mapaBnuueckas riaagkas v me-
poxoBaTtas Tpyba. OOiacTé CONMPOTHUBIEHUSI.
®dopmynel IS ompeaeiacHus K03 duineHTos,
obnactu ux npumeHenus. ['padudeckoe ormpene-
nenue kod3puumenra. 'paduk Hukypanze.

OK-7
IIK-11

4 Tlepemerne-
HHUC KXUIOKO-
CTEH, cKa-
THE ¥ TIepe-
MeEIEeHNE
ra3oB

MectHble ruapaB-
JINYECKUE COIpPO-
tuBseHus. ['uapas-
JIM4YECKUN yaap

OCHOBHBIE BHJIBI MECTHBIX CONpPOTHBIEHUH. [lo-
TEpPHU HAlopa B MECTHBIX CONPOTUBICHUSIX. Dop-
myna Beiicbaxa. I'mapasiudeckue ko3¢hduumeH-
Tbl MECTHBIX COIPOTHUBJICHUU. SIBiIeHUE runpas-
Jnuueckoro ynapa. IIpsamoi u He npsiMol TuapaB-
muueckuit yaap. ®aza ymgapa. @opmyna Kykos-
CKOTO Ul ONIPEJEIICHUs] JAaBJICHUS BO3MYIICHHUS
npu TuapaBardeckoM yaape. CrnocoObl yMeHb-
IICHUS] THAPABINYECKOro ynapa B Tpyoax. Ilpu-
MEHEHHUE TUAPABIMYECKOro yJapa B THIpOMalIu-
Hax. ['uapaBnuueckuil ynap B MH)XEHEPHBIX CH-
CTeMax MOKapHOH 6e30MacHOCTH

OK-7
IK-11

Hcreuenne xuaxo-
CTH U3 OTBEPCTUi],
HacaakoB. ['mapas-
JIMYECKUH pacyer
TpyOOIIPOBOIOB

Hcreuenne depe3 OTBEPCTHS B TOHKOW CTCHKE
MpH TOCTOSHHOM Hamope. VcTeueHue uepes Ha
CaJIKH TIpU MOCTOSIHHOM Harmope. VcTeueHus de-
pe3 OTBEPCTHS M HACAAKH NPU MEPEMEHHOM
Hamope (omopokHeHHe cocynoB). IlaTpyOok.
Ipocroit u cnoxuei Tpydonposon. Ilocnenosa-
TEJNBHOE ¥ MapalljielIbHOE COSTUHEHUE TPyOOompo-
BOJIOB. ['MpaBianyeckuii pacyer TpyOONIpPOBOJIOB.

OK-7
IK-11
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4 TI'mapasnuueckue Knaccudpukanus HacocoB. IlpuHIMI aelcTBHA
MamuHbL. CkKaTHe U | TMHAMHYECKHX UM OO0BeMHBIX MamuH. OCHOBHas
IepeMeIIeHNe Ta30B | XapaKTepuCTHKa MaIlMH: mojada  (pacxon),
Harop, MomHocTs, KI1/I. OcHOBHBIE MapaMeTphl
HacocHOH ycTaHOBKH. OCHOBBI TEOPUH JIONACT-
HBIX HacocoB. LleHTpoOexHbIe HacOCH. YpaBHE-
Hue Oimmepa. KoadoummeHnTsl mosiesHoro mei-
CTBHSA. XapaKTePHUCTHKA [IEHTPOOESKHBIX HACOCOB.
Pabora Hacoca B ycranoBke. Pabodas touka. Jlo-
macTHeIe Hacochl. IlpuHIMI AeWcTBUs, 001acTh
npuMeHeHns. KaBurammsa B nonactHeIX Hacocax. | OK-7
Hacocsl Bo3BparHOo — mnocrtynarensHoro nei- | ITK-11
CTBHS. YCTpOHCTBO W 00JIacTH TNPUMEHEHUS
MOPIIHEBBIX, IUIYH)KEPHBIX M JuadparMeHHBIX
HacocoB. ['paduku mogaun M criocoObI ee BEIpaB-
HuBanust. Knaccupukanus u obmactn mpuMeHe-
HUSI POTOPHBIX HACOCOB PA3IMYHBIX THUIIOB: IIIE-
CTEpEHYATHIX, IUTACTUHYATBHIX, pOTOpHO-
nopmHeBslX. CXaTHe W TepeMelieHHe Ta30B.
Kriaccuukanus koMmpeccopHbIX MammuH. Tep-
MOJMHAMHUYECKHE OCHOBBI CKaTus raza. MHoOro-
CTyIeHuYaToe cxaTHe rasa. TypOoKkoMIpeccopsl.

6. IIpakmuueckue 3anamus He IPEAYCMOTPEHBI Y4EOHBIM TUIAHOM.

7. Copeparcanue nabopamopHuuvix 3aHamuil

Ienu mabopaTOpHOTO MPAaKTUKYMa 3aKIFOYAIOTCS B CIETYIOIIEM:

1. 3akpemyienue u yriayOJieHUE 3HAHUW MO TEOPUU OCHOBHBIX MPOIIECCOB XUMHU-
YECKOUW TEXHOJIOTHH.

2. TlpuoOpereHue M COBEPIICHCTBOBAHUS HABBIKOB AKCIEPUMEHTAIIBHBIX HCCIIe-
noBaHuii. OCBOCHHE METO/I0B 0OPAOOTKH OIBITHBIX TJAHHBIX.

3.  U3sydenue ycTpoicTB. [IpUHIIUIIOB NEHCTBUS, PEKUMOB pabOTHI anmapaToB Ha
npuMepax MOJIETbHBIX YCTAaHOBOK.

4.  OsznakomiieHue ¢ 000pyIOBaHHEM M U3MEPUTEIBHBIMHI PUOOpPaMH, a TaKKe C

OpFaHI/ISaHI/Ief/'I u MeTOHI/IKOfI IMPOBCACHUSA DKCIICPUMEHTOB.

Ne Paznen Yacel | Tema naboparoproro | KpaTkoe coneprkaHue Kom-
n/n JUCLUILIU- 3aHATHUSL MeTeH-
HBI 11X
I'mppocra- 4
1 THKA
4 Wsmepenue naBnenuss | O3HAKOMIICHHE C METOUKOW M3MEPEHHS
1 BaKyyMa B ITOKOSI- JABJICHUH U BaKyyMma MprOOpaMu; H3MepeHne
mewcs )KUIKOCTH JBYX-TpeX 3HAYCHUH M30BITOYHOTO JaBICHHS

1 BaKyyMma Ha CBOOOIHOM TTOBEPXHOCTH H B
Touke /], morpyxeHHO! B KUIKOCTh Ha TIIy-
ouny H; mepeBox n3MepeHHBIX 3HAUCHHIMA
nasneHus B exnHunsl CU; onpenenenne pac-
YEeTHBIX 3HAYCHHUIA N30bI- TOYHOTO AABJICHUS B
TouKe /| M0 OCHOBHOMY yYpaBHEHHIO THAPO-

OK-7
IK-11
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CTaTHKHU ¥ CPAaBHEHUE UX C U3MEPECHHBIMH
3HAYCHUSAMHU; ONpEACIICHAE PACICTHBIX 3Ha-
YeHUH a0COJIFOTHOTO JAaBJIeHHUS B Touke /1.

2 I'mnponu-
HaMHKa

3 I'unpasnu-
YeCcKHe CO-
TIPOTHBIIC-
HHUS

4. [lepemene-
HHUE KUJIKO-
CTeH, CxKa-
THE U Tepe-
MEILICHUE
razoB

16

JIEMOHCTpALUs ypaB-
HeHus bepHyu

8
4 Omnpenenenune pexxuma | BusyanbHoe HaOmoneHUE TEYEHUS KHIKOCTH
TEYESHHUS! BOJIBI B 11U~ B IIWJIMHAPUYECKOH TPyOe KPYIJIOro CeueHHsI.
JIMHApHYecKoil Tpybe | Ompenenenue 3HaueHus dnciia PeiiHonbca,
KpYTJIOTO CEYEeHUS COOTBETCTBYIOILETO HAOII0JaeMBIM PEKUMaM
TEUEHUs
4 OKcnepuMeHTaIbHas dusnueckuil cMbIca ypaBHeHUs bepHyuy;

olpezieIeHre OTeph Haropa B TpyOOnpoBo-
Jie IEPEMEHHOT0 CEYEHHUS; O3HAKOMIIEHHE CO
croco0amMu U3MEpEHUsl CpeHEH U JTOKAIbHOM
CKOPOCTEH JBUKECHUS )KUJKOCTH; IIOCTPOE-
HUe AuarpaMMsl bepHysuin.

OK-7
IIK-11

U3mepenue pacxona
BOJIBI C TOMOIIBIO
nmradparMel

O3HaKOMJICHHE C YCTpOP‘ICTBOM W IPUHIIUIIOM
HU3MEPCHUS pacxoaa € HIOMOIIbIO ,Z[I/Ia(l)pal"MBI;
CpaBHCHUC MMOJTYYCHHBIX 3HAYCHHM pacxona ¢
KOHTPOJIbHBIMH, U3BMCPCHHBIMH 110 ITOKa3a-
HHUSIM 00BEMHOTO KpbUIbYAaTOT'0 BOAOMEpA U
CCKyHAOMCEpA; NOCTPOCHUC TaApHUPOBOYHOT' O

rpa(bm(a 110 OIIBITHBIM JaHHBIM.

OmnpenerneHue NoTephb
Haropa B IpsIMOi Tpy-
0e KpyTJIoTo CeYeHHsI

OmnpejenenHue MoTeps HANIOPa U3 OIbITA MIPU
Pa3JINYIHBIX CKOPOCTAX ABUKEHUS BOIBI,
olpezieIeHre oTeph HAropa Mo JJIMHE pac-
YCTHBIM MYTEM; CPABHCHUEC IMOJTYYCHHBIX
OIBITHBIX 3HAYECHUM C BEIYMCIIEHHBIMU.

OK-7
IK-11

OmnpeneneHue NOTephb
Haropa B 3alOpHbIX
yCTpOHCTBax

O3HaKOMJICHHE C OJTHUM W3 BHJOB MECTHBIX
COTIPOTHBIICHUN — 3aITOPHBIMH YCTPOHUCTBA-
MH; 3KCIIEPUMEHTAIFHOE ONPEeCTICHHE TI0-
Teph JIaBJICHHSI B IOJTHOCTHIO OTKPHITOM BEH-
THJIE U HATIOJIOBUHY OTKPBITON 3aIBMYKKE TIPH
Pa3ITUYHBIX CKOPOCTAX MBUKEHUS KUKOCTH
Y CpaBHEHHE ITHX MOTEPh C PACUETHBIMU WIIH
oOpaTHas 3a/1a4a: 0 HAIGHHOMY U3 OIIbITa
K03((DHUIIMEHTY MECTHOTO CONIPOTHUBIICHHSI
3aJIBI)KKH HAWTH CTEIICHb €€ OTKPBITHSL.

OK-7
MK-11

Omnpenenenne CKOpo-
CTH U pacxoaa BOABI
Ipyu UCTCUYCHUHN YE€PE3
OTBEPCTUA U TUIJIUH-
JIPUYECKUN HacaJl0K

HUcnbiTanue ueHTpo-
0eXHOro Hacoca

Hcreuenue yepes oTBEpCTUSl B TOHKON CTEH-
Ke MPH MOCTOSIHHOM Hamope. McTeuenue de-
Pe3 HacaJKu Npu NOCTOSTHHOM Harope.
OnpeneneHyre CKOPOCTH U Pacxoa BOAbI.
Hcreuenus yepes3 OTBEPCTUS U HACAJIKH TIPU
IIEPEMEHHOM Harope (OTMOPOKHEHHE COCY-
noB). [Tatpy6ok. [{unuHIpudeckuii HacaaoK.

O3HaKOMIIEHHE C KOHCTPYKIMEH HACOCHOM
YCTAHOBKH; IPOBEACHUE UCIIBITAHUS LIEHTPO-
0eXKHOTr0 Hacoca; MOCTPOEeHHE PabouuX Xa-
PaKTEepUCTHUK HAcOCAa MO ONBITHBIM U PacyeT-
HBIM JaHHBIM; ONIPEJCIICHUE ONTUMAIIbHBIX
rapamMeTpoB Hacoca MpH AaHHOM 4HciIe 000-
pOTOB.

OK-7
TK-11




*Jlabopamophvie pabomuvl nPo8oOsMCcs 8 nomeweHuu y4eoHol 1abopamopuu Kageopul.

8. Camocmoamenvnan paboma daxanaepa

Ne Templ, BHIHOCHMEIE Ha CaMOCTOSITEIBHYIO paboTy Yacer | ®opma CPC Komme-
n/m TEHIUU
1 V3MepeHue IaBlieHHs M BaKyyMa B IIOKOSIIIEHCs xua- | 4 INoaroroska k naboparopHoil pabo- OK-7
KOCTH Te, 00paboTKa pe3yabTaToB, OPOPM- K-11
JICHUE OTYeTa
2 OnpezneneHue pexuMa TeUeHUs BOJbI B IUINHIpUYe- | 4 [MoaroroBka x naboparopHoii pabo- OK-7
CKOH TpyOe KpyTJIOro CeYeHUs Te, 00paboTka pe3yabTaToB, 0QOpM- K-11
JICHUE OTYeTa
3 OKcnepUMeHTaIbHas AeMOHCTpanus ypaBHeHus bep- 4 [MoaroroBka x naboparopHoit pabo- OK-7
HYJUIN Te, 00paboTka pe3yabTaToB, 0POpM- K-11
JICHUE OTYeTa
4 Pedepar «[lomobre rHAPOINHAMHYECKHX MPOIIECCOBY | 3 Anann3 ydebHON u coBpemeHHoi | OK-7
nuTepatypsl, opopmienue pedepara | IIK-11
5 W3mepenue pacxoja BOABI ¢ TOMOIIIO AuadparMbl 4 [oxaroroBka k aboparopHOil pabo- OK-7
Te, 00paboTKa pe3yabTaTOB, OPOPM- MK-11
JICHUE OTYeTa
4 Omnpenenenue nMoTeps HANOpa B MPMOU TpyOe Kpyr- 4 IMoaroroska x naboparopHoii pabo- OK-7
JIOTO CeyueHHMs Te, 00paboTKa pe3yabTaToB, OPOPM- MK-11
JICHUE OTYeTa
5 Pedepar «'napaBnudeckuii ynap B MH)XEHEPHBIX CH- 3 Anamm3 ydeOHOH u coBpemeHHOH | OK-7
CTeMax MOYKapHOH 0€30MaCHOCTI nuTepatypsl, opopmienue pedepara | I1K-11
6 OmnpezeneHue NOTeph HAIlOpa B 3alIOPHBIX YCTPOH- 4 IMoaroroska x naboparopHoii pabo- OK-7
CTBax Te, 00paboTKa pe3yabTaToB, 0hOpPM- K11
JICHUE OTYeTa
7 Pedepat « VcTeueHne ) UAKOCTH U3 OTBEPCTHUS B TOH- | 3 Anamm3 ydeOHOH u coBpemeHHOH | OK-7
KOM CTEHKE U IIWJIMHAPUYECKHUI HaCaI0K» muTepatypsl, opopmiienue pedepara | IIK-11
8 Ormpenenenne CKOPOCTH M pacxo/ia BOIbI pH ucteue- | 4 IMoaroroska k naboparopHoii pabo- OK-7
HHHM Yepe3 OTBEPCTHUS U LIWIMHAPUYECKUI Haca 0K Te, 00paboTKa pe3yabTaToB, 0POPM- K11
JICHUE OT4eTa
9 Pedepar «TepmorazonnHamMrka OXKapoB B TOMeIIIe- 4 Anamn3 ydeOHON M coBpemeHHOH | OK-7
HUH » muTepatypsl, opopmiienue pedepara | IIK-11
10 VcnpiTanne neHTpoOeXxHOro Hacoca 4 IMoaroroska k naboparopHoii pabo- OK-7
Te, 00paboTKa pe3yabTaToB, 0POpPM- K-11
JICHUE OT4eTa
9. Plcnwlba’oeauuepeﬁmuuzoeoﬁ Cucmembsl OUCHKU 3HAHUIL.
9. Hcnonav3oeanue peﬁmuuzoeoﬁ cucmembsvl OUEeHKuU 3HaHUU
HpI/I OIICHKC pPE3YyJIbTAaTOB JCATCIIBHOCTH CTYACHTOB B pPaMKaxX AWCHHUIIJIMHBI
«'uapaBnukay  HCHONB3YeTCsl  OallbHO-PEUTHMHTOBas ~ CHUCTEMA,  COOTBETCTBYIOIIAS

«IlonoxxeHnto 0 OaIBHO-PEUTUHTOBON CHCTEME OIIGHKHM 3HaHWK OO0ydJalluxcs Hu
obecrnieueHus: kadectBa yuyeOHoro mpoieccay. PI'bOY BO KHUTY 6GanpHO-pedTUHTOBas
orieHKa (OpMHUPYETCS Ha OCHOBAHUH TEKYIIETO KOHTPOJIS.

Ipu pacuete Tekymiero peiituara R™" 3a cemectp kaxaas pabora cryjenTa (1a6o-
patopHas, pedepar) oreHUBaeTCs MO MATHOATLHOMN ITKaje (BO3MOXHBI APOOHBIC OIEHKH,
Hanpumep, 3,8 wim 4,5), pabota cunTaercs 3auTEHHOMN, €clii M3HAYaIbHBINA Oamn > 3. B
Cllydae HECBOEBPEMEHHOW cllau pabOThl MOXET BBOAUTHCS MOHIDKAIOUINN KOI(PPHUIIMEHT
0,8, a mp1 OTCYTCTBUM CTYAECHTA HA 3aHATUM 0€3 YBaKUTEJIbHON NMPUYMHBI U MOCIEAYIOLIEH
oTpaboTku — ko3 durmeHt 0,6.

[To 3aBepiieHUN ceMecTpa OMpPENeNsSIOTCS CpelHue Oaiibl, HAOpaHHBIE CTYACHTOM
10 BCEM BHUAAM paboT. Tekymuid peMTUHT CTYJE€HTa 32 CEMECTP PACCUMTHIBAETCS CIIENYIO-
M 00pazom:
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R™ = K(Zn:aisi) ,
i=1

re 4, - BECOBOIl MHOXHTENb (HOJIs), ONMPEACIEHHBIH JIEKTOPOM JUlsi paboT BHAA i
(n1s maboparopubix pabor a, = 0,83; pepeparos a, =0,167);

N — KOJIMYECTBO BUAOB paboT B ceMecTpe (2 — mabopaTopHbie U pedepatsl);
K — MHOXUTENB paBHBIN 12 1151 ceMecTpa ¢ SK3aMEHOM;
b, - cpeanuit 3a cemecTp O6am CTyleHTa MO paboTaM BHJA 1, PACCUUTHIBAETCS IO

dbopmyrne:
1 m
b,=—() b))
m JZZI: 1

r7ie m — KOJIMYECTBO JJaOOpaTOPHBIX PaboT B cemecTpe — 8; pedepatoB — 4;
b j - baII cTy/eHTa 110 1abopaTopHOii padote j, pedepary j;

Takum 00pa3om, UIsl MOJy4YEHUs] 3a4eTa TEKYIIUH PEeUTHHT CTYyJIEHTa BMECTE C
AK3aMEHOM J0JDKEH cocTaBUTh OT 60 10 100 6ammoB (cMm. Tabauiry).

IIpouenypa ouenuBanusi 3Hanuii B bBPC

3 cemecTtp
dopma OLIEHOYHOTO CPEJICTBA Ko-Bo Min Gasibl Max Gayuisl
3ammra 1a00paTOpHBIX padboT 8 33 50
3amuTa pedepara 4 3 10
DK3aMeH 1 24 40
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10. Hughopmayuonno-memoouueckoe odecnevenue OUCUYUNIUHbB

10.1 Ocnosenaa numepamypa

IIpn n3yyenun gucuuninunel «I uapasnuka» B

Ka4yC€CTBC OCHOBHbBIX MCTOYHHUKOB HH-

dbopMaluy peKOMEeHIYyeTCsl UCIIOIB30BaTh CIIEAYIOIIYIO JINTEPaTypy.

Yueono-memoouuecxkoe u unghopmayuonnoe ovecneuenue oucuyuniunsl

OcHoOBHbBIC HCTOYHHKH HH(pOpMaUH

KoJi-Bo 3k3.

1. 'mapaBivKa ¥ THAPaBIMYCCKUE MAIIMHBL: y4eO. IT0Cco-
6ue / Kazan. roc. rexnon. yu-1 ; FO.W. Pazunos, I1.I1.
Cyxanos . Kazanp : KHUTYVY, 2010 .— 159 c.

206 5x3. B YHULl KHUTY

B 51. 6u6-ke KHUTY

http://ft kstu.ru/ft/978-5-7882-0849-7-
Suhanov_Gidravlika.pdf

2. ITaBnos, K.®. [Ipumeps! 1 3a1auu 10 Kypcy IpoLEeCcCOB
W anmapaToB XxuMmu4deckoi Texnonoruu / K.®.I1aBmos,
IL.I". Pomankos, A.A.HockoB. —13-e u3na., crepeorur. —
M.: Anpsau C, 2006. — 575 c.

485 sk3. B YHULL KHUTY

3. 'mapaBnuka, TUIPOMAIIUHBI U THAPOIPUBOLI | YueO-
HUKHU|: y4e0. JUIsl MallluHOCTpP. BY30B .— 2-€ U3]., Iepe-
pab. — M. : MammnocTtpoenue, 1982 — 423 ¢

117 3x3. B YHULl KHUTY

10.2 /lononnumenvnas tumepamypa

B kadecTBe IONOIHHUTEIBHBIX HMCTOYHHKOB I/IH(I)OpMaLII/II/I PCKOMCHAYETCA HUCIIOJIB30BATh

CJIEIYIOIIYIO JIUTEPaTypy:

JlonoJIHUTeIbHBIE HCTOYHUKH HH(OPMALMU

Koa-Bo 3Kk3.

1. JIaGopaTopHBIif MPaKTUKyM IO MpolleccaM M ammapa-
TaM XMMHYECKOW TeXHoJoruu: y4ded. mocodue / ; D.A.
AlnynkamanoBa, A.Ill. bukOynaros, B.I'. boukapeB [u
np.]; Kazan. roc. rexnoun. yH-T ; mox pea. I'.C. [IpsikoHoBa
.— Kazanp, 2005 .— 235 c.

1540 >x3. B8 YHULl KHUTY

B 511. 6u6-ke KHUTY
https://kstu.bibliotech.ru/Reader/Book/-
9

2. Kacarkun, A.I'. OCHOBHBIE MPOIIECCHI U allllapaThl XU-
mudeckoii TexHonoruu / A.I'. Kacarkus. — 12-e usn., cre-
peotu., nepepad. — M.: AnpsaC, 2006. — 750 c.

99 sx3. B YHUL] KHUTY

3. Ky3smuna, O.B. MexaHuka *HUJKOCTH U raza: y4eO.
noco6ue. YU.1 / O.B. Ky3pmuna ; Mock. roc. CTpOUT. YH-T
.— M. : Mock. roc. ctpout. yH-T, 2012 .— 124 c.

1 sk3. B YHUIl KHUTY

4. Komuccapos 10.A., T'opnees JI.C., Bent JI.I1. [TAXT.
YyebHoe mocobue /i NOArOTOBKH OakalaBpOB, Maru-
CTPOB M JUIJIOMHUPOBAHHBIX CIICI[HATIMCTOB BY30B. M.:
Xumus. 2011. — 1229 c.

167 »x3. B YHUL] KHUTY

5. Bopoxuos, O.B. ['mapaBnuka u ruapONnHEBMONPUBO/I.
Pacuer crnoxHoro Tpy0ompoBoAa ¢ HACOCHOW MOIAYEei:
yaeOHo-meTon. mocooue / O.B. Bopoxios ; [lckoBckuii
roc. yH-T .— [IckoB, 2013 — 62 c.

1 5x3. B YHUL] KHUTY

6. JdasbiioB A.Il., Banuymnun M.A., Kapataes O.P. Oc-
HOBBI MEXaHUKH KUAKOCTH U ra3a: COBpEMEHHbIE MTPO-
0J1IeMbl TEXHUKHU, TEXHOJIOTUN 1 UHKEHEPHBIX PACueTOB.
[DnexkTpoHHBIH pecypc]: MoHOTpadus. M3aareascTBo
KHUTY 2014. 109 c.

55k3. B YHUL] KHUTY

B a1, 6u6-ke KHUTY

http://ft. kstu.ru/ft/Davidov-

osnovy mekhaniki zhidkosti i gaza.pdf

11



http://ruslan.kstu.ru/cgi/zgate.exe?ACTION=follow&SESSION_ID=3700&TERM=%D0%9A%D1%83%D0%B7%D1%8C%D0%BC%D0%B8%D0%BD%D0%B0,%20%D0%9E%D0%BA%D1%81%D0%B0%D0%BD%D0%B0%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus

10.3 Inekmponnsle ucmounuxu ungopmanuu

H}’JH H3YYCHHH HUCLIUITITHHBI «rHﬂpaBﬂHKﬁ}) HCITIOJIB3YHOTCH DJIEKTPOHHLIE UCTOUHU-

K1 uHdopMaruu:

1.
2,

bl I R S

Pacyernbie nporpammer k 1a6opaTopHbIM paGoTam.

PacueTHbie nporpamMmmbl s KypcoBOro NpOEKTHPOBAHHSA, [O3BOSIONIHE ocyine-
CTBHUTH BHIOOD ONTUMAILHOTO anmapara.

IIporpammer hopmupoBaHns TecToB A KOHTPOS U CaMOKOHTpOJIA U3 OaHKa 3a/a-
HUIL.

KowmriutekT MeTonnyeckoit mureparyps, pasMelleHHbI Ha calite kadeapsr [IAXT.
Dutekrponnslii katanor YHUL KHUTY — http://ruslan.kstu.ru/

ObC «PyxonT» - http://rucont.ru/

9BC «llanp» - http://e.lanbook.com/

OBC «Kuura®oumy - http://www.knigafund.ru/

9BC «IPRbooks» - http://www.iprbookshop.ru/

[ E “.',". g L-l.]_:?_l'[}
CoriiacoBaHo: l
3aB.CEKTOPOM OKy(b)yMﬂm .

R HAREPCATET

AL HayuH b
JUpHIB yenmp |



10.4 IIpogheccuonanvuvie 6azvl OAHHBIX U UHPOPMAYUOHHBIE CHPABOUHbBIE
Cucmemwi
1. Crangaptras cnpaBounas 6a3a ganueix NIST https://webbook.nist.gov/chemistry/

2. baza nannpix CoolProp http://www.coolprop.org/v4/index.html.

11. Ouenounwvie cpedcmea 01sa onpeodesieHus pe3yibmamos 0C60eHUsA OUCUUNTUHBL
O1nieHOYHBIE CPEJICTBA AJIsl MPOBEJCHUS TEKYIIETO KOHTPOJI YCIIEBAEMOCTH, IIPOMe-
KYTOYHOM aTTeCTaluu 00YyYarouuxcs U UTOTOBOM (TOCYJapCTBEHHOW MTOTOBOM) aTTecTa-
IIUU pa3palaThIBAIOTCS COTJIACHO MOJoXKeHU0 0 DoHaxX OIEHOYHBIX CPEICTB, paccMaTpH-
BAIOTCS KaK COCTaBHAs 4acTh paboyeil mporpamMMbl U 0OPMIISIIOTCS OTJIETBHBIM JOKYMEH-
TOM.
12.Mamepuanvho-mexuuueckoe odecneyenue OUCYUnIUHblL (MOOy/)
1. JleknuOHHBIE 3aHATHUL:
a. KOMIUJIEKT 3JIEKTPOHHBIX MPE3CHTAINI/ClIali10B,
b. ayauTopus, OCHaIICHHAs MPE3CHTAIMOHHON TEXHUKOM (TTPOEK-
TOP, DKpaH, KOMIBIOTEP/HOYTOYK),
2. JlaGoparopHbie 3aHATHS
a. jmabopaTopusi TUIPABIUKH, OCHAIIIEHHAs] HEOOXOAUMBIM 000pPY/I0-
BaHUEM,
b. maby0HBI OTYETOB MO JIAOOPATOPHBIM paboTam,
C. KOMIIBIOTEPHBIN KJ1acc.
3. Ilpouee
a. pabouee MeCTO MpernojaBaTesi, OCHAIIEHHOES KOMITBIOTEPOM C
noctynom B MHTepHer,
b. paGoyue MecTa CTy/ICHTOB, OCHAIIICHHbIE KOMITHIOTEPAMH C J[0O-
ctynoM B MIHTEpHET, npeHa3HaueHHbIC JIJIs1 PaOOTHI B JIEKTPOHHOMN
o0Opa3oBaTesbHOM cpefie.
JIuneH3upoOBaHHOE CBOOOJIHO pPACTIPOCTpaHsIEMOE MPOrpaMMHOE obecrede-

HHC, UCIIOJIB3YyCMOC B y‘IC6HOM mponecce 1nmpu OCBOCHUU AHCHOUIIIMHBI «FI/II[paBJ'II/I-

Ka»

1. MS Office

13



2. Mathcad Education-University Edition



13. Oopazoeamenvhvle mexHonozuu.
Bechb nexumonHslil Kypc o0ecniedeH yueOHbIMH MTOCOOUSMH, pa3laTOYHbIM MaTepua-
JIOM ¥ KOMIUIEKTOM CIIalJI0B, YTO MTO3BOJISIET BECTH AKTUBHBIM JUAJIOT CO CTYJEHTaMHU.
JlabopaTopHbIi MPAKTUKYM U3JI0KEH B Y4EOHOM MOCOOUH, YTO MO3BOJISET CTY/ACH-
TaM CaMOCTOSITEIbHO TOTOBUTHCA K paboTaMm, MPOBOAUTH OOPAaOOTKY pe3ylbTaToOB U
opopmieHre oT4yeToB. Jlyid mpoBeneHus Ja0OpaTOpHBIX pabOT Ha Kadeape pa3paboTaHbl
KOMIIBIOTEpHBIE POrpaMMbl, IO3BOJISIOUIME CTyJIEHTaM o0pabaTbiBaTh pe3ysbTaThl Ha
KOMITbIOTEpE, CPAaBHUBAsI MOJTYUYEHHBIE JAHHBIE C 3KCIEPUMEHTAJIbHBIMU U COOCTBEHHBIMU
pacueramu. [Ipu 3amuTe 1aG0paTOpHBIX pabOT OPraHU3yIOTCS IUCKYCCUU MEXKAY CTY/ACH-
TaMH. 3aHATHs, MPOBOJUMBbIE B HHTEPAKTHBHBIX (opMax, MpH H3YyYEHUH AUCLUUILUIMHBI
«I'mapaBauKa» coCTaBiAOT 12 4acoB ayAMTOPHBIX 3aHATHH, TpeOyeMbIX Y4eOHBIM ILIAHOM.

WuTepakTuB: 1abopatopHble 3aHATUS 12 4acos.



