OHIeIbCCKUM TEXHOMOTHUECKUI MHCTUTYT ((pruinain) ¢peaepaabHOro ToCyaapCTBEHHOTO OI0KETHOTO
00pa3oBaTEeNIbHOTO YUPEIKICHUS
BBICIIET0 00pa30BaHUs
«CapaToBCKU roCy1apCTBEHHBIN TeXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Kadenpa «Texnonorust u 000pyaoBaHne XMMHUYECKUX, HEPTETa30BbIX U MUIIEBBIX
MIPOU3BOJICTB)

PABOYASA ITPOI'PAMMA

110 JUCHUIIIIMHE

b.1.1.16 «MexaHuKa >XKUIKOCTH U Ta3a»

20.03.01 «TexHochepHast 6€30MaCHOCTH)»
[Mpoduib: «3ammra B Ype3BbIYAWHBIX CUTYAIUSIX, IPOMBIIIICHHAS U MOKapHast 0€30MacHOCTb,
OXpaHa Tpy/aa»

dbopma oOyueHust — OUHas
Kypc — 3

cemectp — 5

3aYETHBIX €IUHUI] — 3

4acoB B HEJEIO — 3

Bcero yacos — 108

B TOM YHCIIC:

JIeKIuu — 32

MPAKTUYCCKHUE 3aHITUS — HET
nabopaTopHbIe 3aHATHS — 16
camocrosTelbHas pabora — 60
3a4eT — 5 CEMECTP

9K3aMEH — HeT

PI'P —Her

KypcoBasi paboTa — HeT
KYPCOBOM IPOEKT — HET

Pabouas nporpamma obcyxaeHa Ha 3acefanuu kageapsr TOXII
«20» uroHs 2022 ropa, nportokos Ne 10

3aB. kadenpoit W/ JleBkuna H.JI./

PabGouas nporpamma yTBepiaeHa Ha 3acemanun Y MKH
«27» _wons 2022 roma, ,~ mnpotokos Ne 5
Ipencenarens YMKH & 724~ | ¥ununa E.B./

Durenbe 2022



1. Heau u 321294 TUCHUILIMHBI

VYuebHast gucnuminHa «MexaHWKa OJKHJIKOCTH W Ta3ay pealu3yeT TpeOoBaHUS
(denepaabHOro TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa BBICHIETO O0pa30BaHUS II0
nHanpasnenuto noarorosku 20.03.01 «TexnochepHas 6€30MacHOCThY.

Lenbto M3ydeHus: TUCIUILTHHBI SBISETCS POPMHUPOBaHUE HEOOXOJMMOI HaYaIbHOU 0a3bl
3HAHUM O 3aKOHAX PABHOBECHUS W JIBUKEHUS XUJAKOCTEH M rasza, NpuoOpeTeHHE CTyAEHTaMu
HaBBIKOB pacyueTa CWJI, JCHUCTBYIONIMX HAa CTCHKH pPE3epBYapOB, THUIAPABIMYECKOTO pacyeTa
TpyOONPOBOJOB Pa3IMYHOIO HA3HAYEHHUS JUIA CTAllMOHAPHBIX M HECTAIIMOHAPHBIX PEKUMOB
TEYCHUS KHUJIKOCTEH, PEIICHHs TEXHOJOTHUECKUX 3a1a4 OOPHhOBI C OCTIOKHEHUSMHU U aBapHUSIMH,
KOTOPBIC MOT'YT BOSHUKHYTb B THAPOJUHAMUYCCKUX CUCTECMAX.

3amaun MUCHUIUIMHBI HANpaBlIeHbl HA MPHOOpPETCHHWE 3HAHUU st (HOpMUpPOBAHHS Y
CTYACHTOB KOMIIJIEKCAa 3HaHPII>'I, HGO6XOI[I/IMLIX JJISL peicHud IMPONU3BOACTBCHHO-
TEXHOJIOTUYECKUX, HAYYHO-HUCCIICAOBATEILCKUX, IPOCKTHBIX W OSKCIUTyaTallMOHHBIX 3a]ad
oTpacjii, B TOM YHUCIIC CBA3AHHBIX C OHGHKOfI napamMeTpoB TCUYCHHA B TCXHOJIOTUYCCKUX
nporieccax MpoOU3BOJICTB, C b0 o0ecTiedyeHns TeXHOC(hepHOl 0e30macHOCTH.

2. Mecro aucnuniaunsl B crpykrype OOII BO

Hucuunnuuaa otHocutcs k Omoky b.1.1 bazoBas wacth. Yka3aHHas AMCHUIUIMHA
OCHOBBIBA€TCSI HA 3HAHUAX U YMEHHUSX, MOJYYEHHBIX MpU H3ydeHuH aucuumiauH b.1.1.5
«Marematukay, b.1.1.7 «®uzuka» u b.1.1.6 «Mudopmarukay, nzydaemsix B 1-4 cemecrpax.

3HaHMs, TpUoOpeTeHHble B Kypce «MexaHuka >KMIKOCTH U Ta3a», MOrYT OBITb
HCIIOJIb30BaHbI B CIEAYIOMIMX JUCIUIUIMHAX M0 HampaBieHuo «TexHocdepHas 6€30MacHOCTbY:
b.1.2.8 «Monutopunr cpensl obutanus», b.1.2.9. «Okcnepruza mpoekros», b.1.2.14
«TenaoTexHuKa.

CTyneHT NOKeH 3HaTh OCHOBBI MEXAaHUKH JKHAKOCTH, Ta3a W MHOTO(a3HBIX Cper;
3aKOHBI PABHOBECHS M JIBUKEHUS JKUIKOCTEH; OCHOBHBIC 3aKOHBI IBUKEHUS BI3KUX KHUJIKOCTEH.

CTyneHT JOKEH YMETb MCHOJb30BaTh IIOJYYEHHBbIE HABBIKM IPU  pEIICHUU
TEOPETUYECKUX M MPAKTHUUECKUX 3aJad MO BBIYUCICHUIO THIPABIMYECKUX COMPOTHUBIICHUN U
MOTEPh HAMOpPa; ONPEETCHNUI0 yncel PeitHonbACa U PEKUMOB IBUKEHHUS )KUIKOCTEH; OCHOBHBIX
[apaMeTpoB IpU JBUKECHUM JKUJIKOCTEH B KOJUIEKTOPAx; a TaKKe NPUMEHSTHh IOJyYCHHbIE
3HaHMSI, HABBIKK M YMEHUS B MOCJENYIOLIeH podeccnoHalIbHOMN 1eATeIbHOCTH.

3. TpeGoBanusi K pe3yJbTaTaM 0CBOCHHUS TUCHUILIHHBI

W3yuenne qUCIUTUITMHBI HATIPABJICHO Ha (POPMHUPOBAHUE CIIETYIOIINX KOMIIETECHITHIA:
- CIIOCOOHOCTh MCMOJIBb30BaTh METO/bl PAaCUu€TOB 3JIEMEHTOB TEXHOJIOTHUYECKOTO
000pyI0BaHus 0 KpUTEpUIM paboTocmocodHocTr U HaaekHoctu (ITK-4);
- CIOCOOHOCTh OPHEHTUPOBATHCS B OCHOBHBIX METOAAX U CHUCTeMax oOecreueHus
TexHoc(epHOH 0e30MacHOCTH, OOOCHOBAaHHO BBIOMpPATh W3BECTHBIE YCTPOMNCTBA,
CHCTEMbI M METO/IbI 3aIlIUThI YEJI0BEKA U OKpyKaroliei cpeabl ot onmacHoctei (TTK-5).

CTyneHT NOKEH 3HATh:
- OCHOBHbIE (PU3UYECKUE CBOWCTBA )KUJIKOCTEH;
- pacIpeaeieHUe 1aBIECHUs B IIOKOSIIEHCS )KUIKOCTH;
- OCHOBHBIE 3aKOHBI JBUKEHUS BSI3KUX KUIKOCTEH U ra30B;
- 3aKOHBI pacIipeIeIeHUs] CKOPOCTEH U CONPOTHBIICHUH MTPU JTAMUHAPHBIX U TYPOYJIEHTHBIX
TE€YEHUSX B TpyOax;
- UI3MEHEHHE JaBJICHHs TP I'HIPABINYECKOM yrape B TpyOax, popmyinsl XKykosckoro H.E.

CTyaeHT 10KEeH YMETh:



- OTIPENEIATh PEXKUMBI ABHKCHUS M TIOTEPH HAIIOpa B HAIIOPHBIX TPyOOIIPOBOIAX;
- TPOBOIWUTH THIPOMEXAHWYECKHE OSKCIHEPHMEHTHl B J1a0OPAaTOPHBIX YCIOBHSX U
00pabaTbIBaTh UX PE3yIbTATHI;
- IPOBOJIUTH MTPAKTHYECKUE PACUCTHI PA3INUHBIX Pe3ePBYapoOB, IPUMEHIEMBIX s cO0pa,
XPaHEHUS U TIOATOTOBKHU JKUIKOCTEH K TPAHCIIOPTY;
- IPOBOJUTH PACUEThI IPOCTHIX H CIOKHBIX TPYOOIIPOBOIOB;
- IPOBOAMTH pacyeThl KOJICOAHMI aBJICHUS IPU THAPABIMYECKOM yape;
- IPOBOJUTH MPAKTHYCCKUE PACUETHI CHIIOBOTO BO3/ICHCTBHS MOTOKA HA OrPaHHYHBAIOIIIC
€ro CTEHKH.

CTyneHT 10KEeH BIIaJIETh:
- OCHOBHBIMHU METOJIaMH HAOIIOACHUS U IKCIIEPUMEHTA;
- MCTOAUKAMH THUAPABINYCCKUX PpACYCTOB r’MAPOAUHAMHUYCCKUX CUCTCM,
- METO/IaM{ ONITUMMU3AIMH THAPOIUHAMUYECKHUX MTPOIECCOB;
- TUIPOJMHAMHUYECKMMH  METOJIaMHM pacyera M  aHajlu3a pPEeXUMOB  PabOTHI
TEXHOJIOTHYECKOro 000py/I0BaHUs U aBapUUHBIX CUTYyalluil IpU CTPOUTENILCTBE, 00YCTPOUCTBE,
pa3paboTke.

4. Pacnipenesienne TPy10eMKOCTH (4ac.) AUCHUNJIMHBI 10 TEMaM
M BHAM 3aHATHI

Ne Ne Ne
Mo- | Hene | Te- HanmenoBanue Yacer
oy- | Ja| | MBI TEMBI
s
Jlek- JlaGo- | ITpakTu-
Bceero | uun patop- | ueckue | CPC
HBIE
1 2 3 4 5 6 8 9 10
5 cemectp
1 1 | BBoxHas yacth 6 2 - - 4
1 1-3 2 | l'umpocraTuka 10 4 - - 6
3-7 3 | lMuppommuamuka. 24 6 4 - 14
7-10 | 4 | I'mppaBnuveckue 28 6 8 - 14
COMPOTHUBIICHUS
11- 5 | Ucreuenne JKUJIKOCTH
12 yepes OTBEPCTHS n| 14 4 4 - 6
2 HACaJIKH.
13- 6 | JIBmwkeHue TN B| 10 4 - - 6
14 JKUIKOCTH.
15- 7 | ABwxkenue kuakocth B | 16 6 - - 10
16 HaIOpPHBIX TPYyOOIPOBOIAX
Bcero: 108 32 16 - 60
5. Conep:xkaHue JIEKIMOHHOTO Kypca
Ne | Bcero Ne Tema gexuuu. Bonpockl, oTpaéaTsiBaeMble Ha Yueno-
TeMbI| YaCOB |JeKIIUH JIeKIMHU MeTOHYeCKOoe
o0ecreyeHue




4

5

IIpenmer u 3a7a4u Kypca. Hcropus
BO3HUKHOBEHMSI M pa3BUTUE Hayku «MexaHuka
KHAKOCTH U Tra3za». OCHOBHEIC IIOHATHS U
onpeAesieHus, uieadbHas U peajbHasl >KUIKOCTb.
OcHoBHBIE  (U3HUYECKHUE CBOWCTBA  IKUIKOCTH.
Cwiibl, TEHCTBYIOIINE B )KUIKOCTH.

[1,2,5 6]

I'mppocratuueckoe [aBiI€HHME W €ro CBOMCTBA.
Huddepenunansiple  ypaBHEHHs ~ PaBHOBECHUS
xKugkoctu  Oinepa.  OCHOBHOE  ypaBHEHHE
TUIPOCTAaTUKK ['eoMeTprUYeCKUi U SHEPreTUYECKUn
CMBICJI OCHOBHOTO YPAaBHEHUS THIPOCTATHKHU.

OmnpeneneHue CUIIbI MOJIHOTO JABJICHUS HA IIJIOCKUE
¢burypel. YpaBHEHHE IIOBEPXHOCTH  PaBHOIO
naBieHus. 3akoH Apxumena. OCHOBBI TeopuUH
IJIABAHUS TEJ.

[1,2,5 6]

OcHOBHbIE 33/JaYdl  TUAPOJAMHAMUKH. MeTomabl
HCCIIEI0OBaHUs THApOIMHAMUKUA. OCHOBBI TEOpPHUs
nono6us. TpaekTopusi, JTUHUU TOKA, TPyOKa TOKa.
DneMeHTapHas CTpyiKa U ee CBOICTBA. YpaBHEHUE
HEPa3pbIBHOCTH I DJIEMEHTapHOW  CTPYMKH.
XapaKTepUCTUKU IIOTOKA. YpaBHeHue
HEpa3pbIBHOCTU B TUJpaBlIMdYecKol Qopme. Bumbl
JBUKECHMSI IOTOKA KUIKOCTH.

Huddepenunanbabie ypaBHEHUS JIBUKCHHUSI

ueaIbHON KUJTKOCTH Ditnepa.
HNuddepennnanbHoe ypaBHEHUS HEPa3phIBHOCTH
JIBUKECHUS JKHUIKOCTH. HuddepernmansHbie

ypaBHEHUs ABWXKEHUS Bs3KOHM xkuakoctu Hosbe-
Crokca.

VYpaBHeHne bepHymm U1 JIEMEHTApHOM CTPYHMKH
uJeanbHOM  KUOKOCTH.  ['eomerpuueckuii
SHEPreTHUYECKU CMBICI ypaBHEHUs bepHyim.
YpaBHeHue bepHymM U1 3JIEMEHTapHON CTPYHKH
peanbHON JKHUIKOCTU. ['MApaBIMYECKUN YKIIOH.
IlonaTHe O  IUIABHO-U3MEHSAIOIIEMCS  IIOTOKE
JKUJIKOCTU. YpaBHEHME bepHymmM s MNOTOKa
peabHOM JKHUIKOCTH.

[1,2 36 10]

[HoTtepu Hamopa u TUIpaBIMYECKUE
conpotuBieHus. Knaccudukanus norepp Haropa.
Pexxumel nBmkenns xuakoctd. OmneIT PeliHonnaca,
kpurepuil PeitHonbaca. Pacnipenenenue ckopocren
U KacaTeJbHBIX HAMPSKEHUH 10 )KUBOMY CEYEHHIO
TpyOBI P TaMMHAPHOM pexxumMe. Pacxos motoka u
MOTepU Hamopa TMpU JIAMUHAPHOM JBUKEHUU
KHUJIKOCTH B MPSAMBIX KPYIJIbIX TpyOax. YpaBHEHUE
[lyazeina. YpaBuenue [lapcu.

MexaHu3M U CTPYKTypa TYpOYJIEHTHOTO MOTOKa.

[11 21 31 41 61 81
9]




10

OcpennenHas CKOPOCTb, TypOyJIeHTHbIE
MyIbCallii, WHTEHCUBHOCTH  TYpPOYJIEHTHOCTH.
Hampspkenue cunbl  TpeHHsT B TypOyJIEHTHOM
IIOTOKE.

TypOynentHas Bsi3kocTh. [IoHATHE O TOrpaHUIHOM
cinoe. PacmpeneneHne CcKOpocTed IO KMBOMY
CEUCHUIO TPYOBI IPH TYPOYICHTHOM PEIKUME.
[ToTtepu Hanopa npu TypOyJIEHTHOM PEXUME.

I'mppaBnuueckre riaafKkue U MEpOXOBaTble CTEHKH.
30HBI THAPABINYECKUX CONpOTHBIEHUH. [paduk
Hukypanze. Ilorepy Hamopa B MECTHBIX
conpoTuBieHni. YpaBuenue Jlapcu-Beiicbaxa.

11

12

Hctedenue )KuaKOCTH Yepe3 Majioe HEe3aTOIJIEHHOE
OTBEPCTHUE B TOHKOW CTEHKE. McTeueHne KuJIKOCTH
yepes 3aTOIJICHHbIE OTBEPCTHUS.

Hcteuenue KUIKOCTH uepe3 HacaaKu IIpu
IMOCTOAHHOM HaIIope. HcredyeHnne XKUIKOCTH qucpes
OTBCPCTHA U HACAAKU IIPpU IICPEMCHHOM HAIIOPC.

[1,2 3,6,10]

13

14

Buemnss 3anava ruapoanHaMuku. OcaxaeHue moj
JNEUCTBUEM CHIIBI TSDKECTH. PeXUMBI OcCaXkIeHHs.
Kunernka ocaxzaceHus, CKOPOCTb OCaXICHMUS.
KpurepuaneHele ypaBHEHUA Ul ONPEIEIICHHUS
CKOPOCTH OCa’KICHUS.

OcaxieHue  4YacTUll  HENpaBWIBHOM  (QOPMBL.
Crecnennoe ocaxnenue. CwmemanHas 3aaada
TUAPOAUHAMUKH. JIBJKEHHME JKMJIKOCTH 4epes
HEIOABUKHBIE 3€PHUCTHIE U IOPUCTHIE CIIOU.

[1,2 11]

15

16

3amaun pacyera TpyOompoBOoaoB. (OCHOBHBIC
pacueTHbIe dbopMyIbIL. Pacuer MIPOCTOTO
TpyOOmIpoBOIa c MOCJIEIOBATEILHBIM
coequHeHNeM. PacyeT TymHMKOBBIX pa3BETBIEHHBIX
TpyOOTIPOBOIOB. Pacuer napaieNbHO-
Pa3BETBIEHHBIX TPYOOIIPOBOJIOB.

Pacuer KOpoTKHMX TpyOONpOBOJAOB U CH(OHOB.
I'mapaBnrueckue XapaKTepUCTUKU TPYOOIIPOBOIOB.
OCHOBBI ~ TEXHHUKO-3KOHOMHUYECKOTO  pacuera
TpyOompoBojoB.  ['miapaBnuueckuit  ymap B
HaIlOPHBIX TpyOOmpoBoOaax. Ckopoctb
pacmpocTpaHeHus ynapHod BosHbBL  Dopmyna
JKykoBckoro.

[1, 2,6, 10]

6. IlepeyeHb MpPaKTHYECKHUX 3aAHATHIA

HE MPEeTyCMOTPEHBI Y4EOHBIM TIAHOM.




7.Ilepedyenn J1a00paTOPHBIX padoT

Ne Bcero | HaumeHnoBaHue 1abopaTopHoii padoThl. 3aJaHNsi, BONPOCHI, Yu4eHo-
TeMbl | YacoB oTpadaTbiBaeMble HA JIA00PATOPHOM 3aHATHH MeTOIHYEeCKOoe
ob0ecrieyeHue

1 2 3 4

3 4 HccnenoBanue pexXUMOB JIBHJKCHHS JKUIKOCTH M OIBITHAsS [ 16]

poBepKa Kputepus PeliHonbca.

4 4 HccnenoBanue kodddumpeHTa ruipaBIndecKoro TpeHHs. [ 16]

4 4 Omnpenenenne Kod(PpPUITMEHTOB MECTHBIX CONTPOTHUBIICHUMN. [ 16]

5 4 HccnenoBanne WCTEYEHHUS OJKUJKOCTH 4Yepe3 OTBEPCTUS U [ 16]

HaCaaKu.

8. 3aaHus 1J151 CAMOCTOATEIbHOW PadoThI CTY/IEeHTOB

Texymas camocrostenpHass pabota cryneHtoB (CPC) mo mucnurmimumbe «MexaHuka
JKUJKOCTA U Tas3a», HANpaBJICHHAs Ha YIIyOJICHHME M 3aKpeIUICHHE 3HAHWM CTyJeHTa, Ha
pa3BUTHE MIPAKTHYECKUX YMEHUI, BKITIOYAET B ceOsl CIEAYIOIUE BUABI padoT:

— pabota C JIGKIIMOHHBIM MaTepHalioM, MOUCK W 0030p JUTEPaTyphl W JIIEKTPOHHBIX

HUCTOYHUKOB MH(POPMAITUH 110 TEMaM, BEIHECEHHBIM Ha CAMOCTOSTEIIBHYIO TPOPabOTKY;

— TOJrOTOBKa K 1a0OpaTOpHBIM paboTaM M 3a4eTy.

Ne Bcero
TE€MBI Yacos

3agaHusi, BOIPOCHI, IJISI CAMOCTOSITEILHOI0 U3YYCHUS
(3aganmus)

YueHo-
MeTOAHYECKOoe
ob0ecneueHmne

1 2

3

4

Hctopusi BO3HMKHOBEHHMs U pa3BuUTHE Hayku '"MexaHuka
JKUJKOCTU U 1a3oB". Cuiibl, JEHCTBYIONINE B )KUAKOCTH. MeTO b
MaTEMATHUYECKOTO OIUCAHUS 3aKOHOB JIBIYKEHUS KUIKOCTH.

[1,5]

CBolicTBa THIPOCTATUUECKOTO AABJICHUS.

CriocoObl  M3MepeHHsl [JaBlI€HUs, NPUOOpPHI Uil H3MEpEHUs
JIaBJICHUA. Y CTPOMCTBO MEXaHUYECKUX MaHOMETPOB.

Enuaunel usMepeHus JaBiaeHUS U COOTHOLICHUE MEXKY HUMU.
®opma cBOOOIHON MOBEPXHOCTH KMUJIKOCTH BO BpallarolleMcs
cocyze.

OcTOWYUBOCTH TEJ, MJIABAIOLINX HA CBOOOIHOM MOBEPXHOCTH.
OIIOpbI THAPOCTATHYECKOTO TABICHMUS.

[1,2,6]

IIpakTnueckue npuMeHeHUs ypaBHeHMs bepHymu. IlpuHnun
JIEHCTBHS CTPYMHBIX HACOCOB. M3MepeHre CKOPOCTH € IIOMOILIBIO
TpyOku ITuto-IIpanaris.

H3mepenne pacxoia ¢ IOMOIIBIO CYXKAIOIUX YCTPONCTB.
TedyeHne HEeHbIOTOHOBCKHX JKHUJKOCTEN.

[1,2,6]

30HBI THAPABIMYECKUX COMPOTHBIICHHH, Tpaduk Hukypanse.
Omnpeznenenue NoTephb Haropa 1Mo AIUHe, ypaBHeHue Jlapcu.
Omnpenenenre TOTEph HAMoOpa B MECTHBIX CONPOTHUBICHUSX,
ypaBHeHHe BeiicOaxa.

Pacuer kopoTkux TpyOOIpOBOIOB.

Pacuer cudonos.

[1,2,6]

Hcreuenune yepes 3aTOMICHHBIE OTBEPCTHSI.
Hcreyenue uepe3 OOJbIINE OTBEPCTUS U BOJOCIHUBBIL.
Vcreuenue yepes HacaIKu.

[1,2,6]




KHUAKOCTHU YCPE3 HECTTOABUIKHBIC 3CPHUCTLIC U TIOPHUCTHLIC CJIOU.
FI/I,I[pOI[I/IHaMI/IKa KHUITAIUX 3€PHUCTBIX CJIOCB.

3akoH  ocaxneHne  Crokca. CTeCHEHHOE  OCaXICHHE. [1,11,12]
KputepranpHble ypaBHEHMsI M ONPENEIEHHUS CKOPOCTH
6 ocaxkrenusi. CKOpPOCTh CTECHEHHOIO OCaKAeHUs. J[BrkeHue

10

yAapHOi
Pacuer

BOJIHBI.
Pa3BETBICHHBIX
napaJuieIbHO-Pa3BETBICHHBIX TPYOOIIPOBOJIOB.

['mapaBanueckuil yaap B HamopHbeIX TpyOompoBogax. CKOpPOCTb
pacnpocTpaHeHus
TpyOomnpoBOa.

Pacuer

IIpoCTOro
TYIHKOBBIX n

[1, 2,6, 10]

9. PacueTrHo-rpajduueckas padora

HE IpeayCcMOTpeHa y4eOHbIM TIaHOM.

10. KypcoBasi padora

HC IMPpEAYCMOTPCHA y‘le6HbIM IIJIaHOM.

11. KypcoBoii npoexkT

€C IMPEaAYCMOTPCH y‘lC6HBIM IIJTaHOM.

12. ®on/x OLIEHOYHBIX CPEICTB JIsl MPOBEAeHHs MPOMEKYTOUHOM aTTecTalluu

00yYaroUIMXCA MO TUCHUILTHHE (MOILYJII0)

B mporiecce ocBoeHMs 00pa3oBaTeNbLHON MPOTpaMMBbl Y 00YYaOMIErocs B X0 U3yUeHUs
JUCIUTIIMHBI «MexaHuKa KUJIKOCTH U Ta3a» JTOKHBI ObITh CHOPMHUPOBAHBI MPOheCcCHOHATbHBIC
xomuerennuu I11K-4, TTIK-5.

ypOBHI/I OCBOCHHA KOMIICTCHIIMHN

NHupekc ®opMynHUpoBKa:
[1K-4 CIIOCOOHOCTH MCNOJIb30BaTh METO/IbI PACUETOB AJIEMEHTOB
TEXHOJIOTUYECKOT0 000py/10BaHUS IO KPUTEPHIM
paboTOCITOCOOHOCTH U HA/IC)KHOCTH

Crynenu YPOBHEM OTnuyuTenbHbIe TexHonmornu CpenctBa u

OCBOEHUSI KOMIIETEHIINH IIPU3HAKH (GbopMHpOBaHUS | TEXHOJOTHH OLIEHKU

IToporosslii 3HaeT: B o0uMx ueprax, | Jlekuunu, JlaGopatopHble pabOThI

(YZIOBJIETBOPUTEBHBIN) | OCHOBHBIC (pH3UUECKHE 7a00paTOPHBIE | BBHITTOJTHEHBI c
CBOMCTBA XKUAKOCTEH; 3aHATHS HEOOJIbIIMMHU
pacmpeneneHue 3aMeyaHUsIMH,
JIaBJICHUS B MTOKOSILIENCS UMEJNCh 3aTPYAHEHHUS
KHUJKOCTH; npu OTBETE Ha
OCHOBHBIE 3aKOHbI JIOTIOTHUTEIIbHBIE
JBUKEHMS BSI3KHX BOIIPOCBHI;
JKHIKOCTEN U ra3os; HE MeHee 60%
YMeeT: yacTU4HO IPABWIBHBIX  OTBETOB
OTIPEETISATh PEKUMBI pu BBITIOJTHEHUH
JBUKEHMS U TOTEPU TECTOBBIX 3a/IaHUN;
Harmopa B HaloOpHbBIX HE BITIOJIHE

TpyOomnpoBoax;
IIPOBOJUTH

3aKOHYCHHBIC BBIBOJbI
B OTBCTC Ha BOIIPOCHI




THAPOMEXAHUYCCKHUC
OKCIICPUMCHTELI B

71a00PaTOPHBIX YCIOBUAX

1 00pabaTeIBaTh UX
pe3yIIbTaThI,
MIPOBOIUTH
MPaKTUYECKHE PACUCThHI

Pa3IMYHBIX PE3EPBYapoB,

MPUMEHIEMBIX JUIS
cOopa, XpaHeHHs U
ITOJITOTOBKH >KMIKOCTEH
K TPAHCIIOPTY;
Bnazgeer: ¢ npobenamu
OCHOBHBIMHM METOJaMU
HaOJIIOAEeHUA U
IKCIIEPUMEHTA;
METOIUKAMH
THJIPABIHYECKUAX
pacdeToB
TUIPOIMHAMUYECKHX
CHCTEM.

IIponBUHYTHII
(xopor0)

3HaeT: OCHOBHEIE
(hu3uvecKre CBOMCTBA
JKUJIKOCTE;
pacmpeeneHye

JABJIICHUS B ITOKOSIIEHCS

KHUJKOCTH;
OCHOBHBIE 3aKOHBbI
JIBUKCHHUSI BI3KHX
JKHJIKOCTEH U T'a30B;
YMeer: onpenensarsb
PEXKUMBI IBUKCHUA U
MOTEPH Haropa B
HaIlOPHBIX
TpyOOIPOBOAX;
MIPOBOJIUTH
THAPOMEXaHUYECKHE
SKCHEPUMEHTHI B

J1a00paTOPHBIX YCIOBUSIX

1 00pabaTeIBaTh UX
pe3yIbTaTHI,
MIPOBONTH
MIPAKTUIECKHIE PACUCTHI

Pa3IMYHBIX PE3EPBYapOB,

MIPUMEHSIEMBIX JUIS
cOopa, XpaHeHHs U
HOJNTOTOBKH KUJIKOCTEN
K TPaHCIIOPTY;
Bnaneer: ¢ mpoGenamu
OCHOBHBIMH METO/IaMU
HaOII0IeHUS U
IKCIIEPUMEHTA;

Ha 3a4€TC

JlabopaTopHbie pabOTHI

BBIITOJTHEHBI c
HEOOIBIINMHI
3aMEUYaHHsIMU,

AMEINCh  HeOOobIINe
HETOYHOCTH pH
OTBETE Ha
JIOIIOJTHUTEIbHBIE
BOIIPOCHI,

HE MEHEe 75%
NpaBUJIbHBIX  OTBETOB
npu BBITTOJHEHUH

TECTOBBIX 3aJIaHUM;
HMEIOTCS HerpyoObie
OIINOKH HIIH
HETOYHOCTH npu
OTBETE Ha BOIPOCHI Ha
3a4eTe




METOANKaAMH

TUAPABINYECKUX
pacyeToB
TUIPOIMHAMUYECKHUX
CUCTEM.

Bricoknii 3HaeT: OCHOBHbIE JlaGopatopHbie pabOTHI

(oTIMYHO) (bu3uvecKue CBONCTBA BBITIOJTHCHBI 0e3
JKUJIKOCTEI; 3aMEYaHUM, CTYIEHT
pacmnpeneneHue CBOOOJHO OTBEYaeT Ha
JIaBJICHUS B MTOKOSILIENCS JIOTIOJIHUTEIIbHBIE
KUJKOCTH; BOIIPOCHI;
OCHOBHBIE 3aKOHBI HE MeHee 90%
JBUKEHUS BSI3KUX IIPaBUJIBHBIX  OTBETOB
AKHUJKOCTEH U razos; npu BBITIIOJTHEHUH
YMeer: onpenensith TECTOBBIX 3aJaHUII;
PEXKUMBI IBHXKCHUS 1 CTYIEHT yMeeT
MOTEPU HAopa B ONepUpOBaAThH
HaIlOPHBIX cHeualbHbIMU
TpyOOIIPOBOAX; TEPMUHAMHU,
IIPOBOJUTD UCIIOJIB3YET B OTBETE
TUAPOMEXaHUYECKUE JIOTIOJIHATEIIbHBII
9KCIIEPUMEHTHI B maTepua,
1a60PaTOPHBIX YCIOBUAX WJUTFOCTPUPYET
1 00pabaThIBaTh MX TEOPETUUECKHE
pe3yibTaThl; MOJIOKEHUS
IIPOBOJUTD PAKTUYECKUMHU
MPAKTUYECKUE PaCUEThI npuMepamMmu
pa3IUYHbIX PE3EPBYapOB, npu OTBETE Ha
MIPUMEHSAEMBIX IS BOITPOCHI Ha 3a4eTe
cbopa, XxpaHeHus U
MIOATOTOBKH KUAKOCTEN
K TPaHCIIOPTY;
Bnaneer: ocHOBHBIMU
METOAaMHU HAOIIOIEHUS
U DKCIIEPUMEHTA;
METOIUKAMHU
TUIPaBIMYECKUX
pacueToB
TUIPOIMHAMUYECKHUX
CHCTEM.

NHnekc dopMyIHpOBKa:
I1K-5 CMOCOOHOCTh OPUEHTHPOBATHCS B OCHOBHBIX METO/IaX U CHCTEMAax
obecrieuenus TexHOChEpHOM 0€30MacHOCTH, 00OCHOBAHHO BHIOUPATH
M3BECTHBIE YCTPOMCTBA, CUCTEMBI U METOBI 3aLIUTHI YEJIOBEKA U
OKpY>KaloIlel cpelibl OT OMACHOCTEN

Crynenn ypoBHEM | OTIMYUTENbHBIE IPU3HAKY |  TEXHOJIOTHH CpencrtBa u

OCBOEHUSI KOMIIETEHIINH (hopMHUpPOBaHUS | TEXHOJOTMH OLIEHKU

IToporossIii 3Haer: B 00IIUX YepTax, Jlexuun, Jlaboparopubie

(YIOBIIETBOPUTENBHBIN) | 3aKOHBI pacHpeaeIeHUs nabopaTopHble | paOOTHI BBHIIIOIHEHHI C
CKOpOCTEN U 3aHATHS HEOOJIBIIUMHU




CONPOTHUBIICHUIN TIPHU
JTaMUHAPHBIX U
TypOyJICHTHBIX TEUCHUSX B
TpyOax;

W3MEHEHUE JaBJICHUS MTPU
THJIPABINYECKOM ylape B
TpyOax, GopMyIbl
Kykosckoro H.E.

YMeer: yacTU4HO
MIPOBOJUTH PACUETHI
MIPOCTHIX U CIOKHBIX
TpyOOIIPOBOIOB;
MIPOBOJUTH PACUETHI
Koje0aHuil AaBJIEHUs IPU
TUIPaBIMYECKOM YIape;
MIPOBOMTH MPAKTUICCKHE
pacyeTsl CUIOBOTO
BO3JEHCTBUS MTOTOKA HA
OTPaHUYHBAIOIINE €TI0
CTCHKH.

Bnanmeer: ¢ mpoGenamu
METOJIaMU  ONTUMU3ALUU
THIPOIMHAMUYIECKHIX
MIPOLIECCOB;
THIPOIMHAMUYCCKIUMH
METOJlaMu  pacuera U
aHaJln3a PeXKUMOB pabOThI
TEXHOJOTHYECKOT0
o0opyoBaHus u
aBapUMHBIX CUTYyalluil Mpu
CTPOUTEIBCTBE,
o0ycTpoiicTBe,
paszpaboTke.

3aMCUYaHHUSIMH,
HMEIINCh
3aTPYJHECHUS npu
OTBETC Ha
JIOTIOJTHUTEIILHBIE
BOIIPOCHI;

HE MEHee 60%
MPaBUJILHBIX OTBETOB
npu BBIITOJTHEHUH
TECTOBBIX 3aJaHUM;
HE BITOJIHE
3aKOHYCHHBIC
BBIBOJIGI B OTBETE Ha
BOIIPOCHI HA 3a4€Te

IIpoBUHYTBII
(xopor1o)

3HaeT: 3aKOHbI
paclpeeneHus: CKOpoCTen
U CONIPOTUBIICHUH NpU
JTAMUHapPHBIX U
TypOyJIEHTHBIX TEUEHUSX B
TpyOax;

U3MEHEHHE JaBJICHUS IIPU
THIPaBIMYECKOM yape B
TpyOax, hopMyIbl
Kykosckoro H.E.

YMeer: IpoBOAUTH
pacueTsl MPOCTHIX U
CJIO’KHBIX TPYOOIIPOBO/IOB;
MIPOBOJUTDH PacueThl
Kosie0aHU TaBIeHUS IPU
THIPaBIMYECKOM YIape;
IIPOBOAUTD NTPAKTUUECKHE
pacueTsl CUIOBOTO
BO3JICHCTBUS IOTOKA HA

Jlaboparopublie
paboThI BBIMOIHEHBI C
HEOOJIBIITNMU
3aMEUYaHUSIMU,
HMEIINCh HEeOOIbIINe
HETOYHOCTHU npu
OTBETE Ha
JIOITOJTHUTEILHBIE
BOIIPOCHI;

HE MeHee 75%
MPABWJIbHBIX OTBETOB
pu BBITTOJTHEHUH
TECTOBBIX 3aJaHUI;
HMEIOTCSI  Herpyobie
OIIIMOKH 580051
HETOYHOCTH pu
OTBET€ Ha BOIPOCHI
Ha 3a4eTe




OTpaHUYUBAIOLIUE €TO
CTEHKH.

Bnageer: ¢ mpobGenamu
METOJaMH  ONTHMM3ALUU
TUAPOIMHAMUYECKHUX
MIPOIIECCOB;
TUAPOIMHAMUYECKUMHU
METOAaMH  pacyera |
aHalln3a PeKUMOB PabOThI
TEXHOJIOTUYECKOTO
o0opyoBaHUs u
ABapUMHBIX CUTYyallud NpU
CTPOUTEILCTBE,
o0ycTpoiicTBe,
paszpaboTke.

Bricokunii
(oTIMYHO)

3HaeT: 3aKOHbI
pacnpezeseHus CKOpoCTen
U COIPOTUBIICHUN IIPU
JJaMUHapHBIX U
TypOYJICHTHBIX TEUCHUSX B
TpyOax;

W3MEHEHHUE JaBJICHUS [IPU
THIPaBIMYECKOM yIape B
TpyOax, GopMyJibl
Kyxkosckoro H.E.

YMeer: NpoBOAUTH
pacueTsl IPOCTHIX U
CIIO’KHBIX TPYOOIIPOBO/IOB;
IIPOBOJUTH PACUEThI
KojeOaHuil AaBlIeHUs IpU
TUIPaBIMYECKOM YIape;
MIPOBOJUTD MPAKTUUECKHE
pacueTsl CUI0BOIO
BO3JICUCTBHUS ITIOTOKA HA
OTrPaHUYMBAIOLIHUE E€TO
CTCHKH.

Bnaneer: MeToAaMu
ONTUMHU3ALNH
TUIPOIMHAMUYECKHUX
IIPOLIECCOB;
TUIPOIMHAMUYECKUMHU
METOJlaMH  pacuera U
aHaJln3a PeKUMOB PabOThI
TE€XHOJIOTMYECKOI0
o0opymoBaHUS u
AaBapUMHBIX CUTYyalUl NpU
CTPOUTEINLCTBE,
o0ycTpoiicTBe,
paszpaboTke.

JlaGopatopHsbie
paboThl  BBIIOJHEHBI
oe3 3aMEUYaHHMH,
CTYICHT  CBOOOJHO
OTBEYaeT Ha
JIOTIOJIHUTEIIbHbIC
BOIIPOCHI;

HE MEHee 90%
MPaBWIbHBIX OTBETOB
npu BBIITOJTHEHUH
TECTOBBIX 3aJaHUM;
CTYJEHT ymeeT
ONEpPUPOBATH
CIIeMaJIbHBIMHU
TEepMHUHAMHU,
HCIIOJIB3YET B OTBETE
JIOTIOJTHUTEITLHBIN
Marepua,
WITIOCTPUPYET
TEOpPETUYECKHUE
MOJI0KEHUS
MPaKTUYECKUMU
npuMepamMmu

npu OTBETE Ha
BOIIPOCHI Ha 3a4€eTe

JlaGopartopHble pabOTHI CYMTAIOTCS YCIEIIHO BHITIOJTHEHHBIMU B CITydae MPeI0oCTaBICHUS
B KOHIIE 3aHSATUH, OTBEJCHHBIX Ha BHITIOJIHEHUE 3TOU pabOTHhI, OTYETA, BKIIOYAIOIIETO TEMY, X0




paboThI, COOTBETCTBYIONINE PUCYHKU U TIOJMUCH (IIPH HAJTUYHH), ¥ OTBETE HA BOIPOCHI (3aIIUTE)
no Tteme paborel. Illkama oneHuBaHUS — «3a4TEHO» / «HE 3auTE€HO». «3adyTeHO» 3a
71a00paTOpHYI0 pabOTy CTaBUTCS B CIIy4yae, €CJIM OHA IOJHOCTHIO U MPAaBUIBHO BBIINOJIHEHA, U
Ipu 3TOM OOy4aroUIMMCsl MOKa3aHO CBOOOJHOE BiaJieHWe MaTepuajoM no aucuuriuHe. «He
3aYTEHO» CTAaBUTCS B Cilydae, €cid JiaboparopHass paboTa BBINOJIHEHA HEBEPHO W/WIM He
MOJIHOCTHIO, M OHA BO3BpAILAETCs CTYJEHTY Ha 10pabOTKY, a 3aTeM BHOBb CIAETCS HA TPOBEPKY
IIPENoAaBaTelio.

CaMocTosiTenbHast paboTa CUMTACTCS YCIEIIHO BBIIIOJHEHHOW B Ciy4yae Mpea0CTaBICHUS
oTyeTa IO KaX10i Teme. 3aJjaHue AJi1 OT4YETa COOTBETCTBYET IYHKTY 9 paloueil mporpaMmsl.
OueHuBaHUE OTYETOB MPOBOAMTCA IO MNPUHIUIY «3aYTEHO» / «HE 3aUTEHO». «3aYTeHO»
BBICTABJIIETCS B CIIy4ae, €CIIM OT4eT 0()OPMIIEH B COOTBETCTBHHU C KPUTEPUSMHU:

- IPaBWIBHOCTH 0OpPMIICHHS OTUeTa (TUTYJIbHAsI CTPAHMIIA, OTJIaBIIeHUE U Oo(opmileHuE
HMCTOYHHUKOB);

- YPOBEHb PACKPBITHS TEMbI OTYETa / IPOPAOOTAHHOCTH TEMBI;

- CTPYKTYPUPOBAaHHOCTh MaTepUaa;

- KOJIMYECTBO HCIOIb30BAHHBIX JIUTEPATYPHBIX UCTOYHUKOB.

B cnywae ecnu kakoil-mubOO M3 KpPUTEpUEB HE BBIIOJHEH, OTYET BO3BPALLACTCS Ha
IO0paboTKYy.

B koHue cemectpa oOydaromuiics NUCBMEHHO OTBEYaeT Ha TECTOBBIE 3aJaHuS,
coJlepKalllie BOIMPOCHI MO M3ydyeHHOMY Marepuany. OIlleHHBaHHE TECTOBBIX 3aJlaHUM
NPOBOJIUTCS O TPUHIMITY «3a4TE€HO» / «HE 3auTeHO». B KadecTBe KpHUTEpHEB OLICHUBAHHS
HCIIONIB3YETCSI KOJIMUYECTBO MPaBWIbHBIX O0TBETOB. IIpu orBere Gonee uem, Ha 60 % BOmpOCOB
BBICTABIIIETCS «3aUTEHO», B CIy4ae MEHBIIET0 KOJUYECTBA MIPABHIIBHBIX OTBETOB CTABUTCS «HE
3aYTCHOY.

K 3auery no nucuumninne oOyyarouuecs 100yCKarTCs Mpu:

— TPEIOCTaBIICHUU M 3aIUTE OTYETOB MO BceM J1ab0paTOpHBIM paboTam;
— YCIEUIHOM HaImMCaHWH TECTOBBIX 3a/IaHUN.

3aueT cnaercs yCTHO, MO OumieraM, B KOTOPBIX IPEJCTaBICHO 2 BOIPOCAa U3 MEPEUHS
«Bormpocs! ans 3a4eray. OuieHHBaHUE TPOBOAUTCS MO MPUHIIUITY «3aUTEHO» / «HE 3aYTEHO.

«3a4Te€HO» CTAaBUTCA NPU MPABUIBHOM, I[OJIHOM M JIOTMYHO IIOCTPOEHHOM OTBETE,
YMEHHMH ONEPUPOBATH CHELUAIBHBIMU TEPMUHAMH, HCIIOIB30BAaHUH B OTBETE JOINOJHUTEIBHOIO
MaTepuaia, WIUTIOCTPUPOBAHUU TEOPETUUYECKOTO MOJIOKEHHS NMPaKTUYecKUM Marepuaiom. Ho B
OTBETE MOT'YT MMEThCS HEerpyoOble OIIMOKM MM HETOYHOCTH, 3aTPYAHEHHUS B HCIOJIb30BAHUU
MPAKTUYECKOI0 MaTepraia, He BIIOJHE 3aKOHYEHHBIE BBIBOBI MIIH 0000IIEHUSI.

«He 3auTeHO» cTaBUTCA NpPU CXEMAaTHYHOM HEINOJHOM OTBETE, HEYMEHHH OINEPUPOBATh
CHeHaIbHBIMU TEPMUHAMU WU UX HE3HAHUH.

13.Bonpocs! 1J1s1 3a4eTa

1. Tlpenmer 3amaum Kypca. Micropust BOSHUKHOBEHHUS U Pa3BUTHS Kypca.

2. OcHOBHBIE oOmpeselieHUss U (PU3NIECKHE CBOWCTBA KUIKOCTH. CWIIBI, JCHUCTBYIOIIHE B

JKHJIKOCTH.

[M'uapocTaTudeckoe 1aBleHUE U €r0 CBOKCTBO.

JuddepennnansHoe ypaBHEHHE paBHOBeCHs Diiepa.

OcCHOBHOE ypaBHEHHE THPOCTATUKHU. DMIOPHI THIPOCTATUUECKOTO JIABJICHUS.

['eomeTprueckuii 1 SHEPreTUUECKUI CMBICII OCHOBHOTO YPaBHEHUS TUPOCTATUKH.

CriocoObpl  M3MEpeHUs] THAPOCTATUYECKOTO gaBieHus. [Ipubopbl s  W3MepeHus

JTaBJICHUSL.

CyMMapHO€e TaBJICHHE KUJIKOCTH Ha TIJIOCKUE TTIOBEPXHOCTH.

3akoH Apxumena. OCHOBBI TEOPUU IJIaBaHUA TeEJa.

10. OTHOCUTENBHBIN TIOKOW KUAKOCTH. [loBepXHOCTH paBHOTO jdaBiieHUs. [IpakTHueckoe
MPUMEHEHNE 3aKOHOB TUPOCTATUKH.

No ko

©
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OcHoOBHBIE 337a4u THIPOCTATUKU. METOAbI N3yUeHUs ABMXKEHUS KUIKOCTH.

Tpaexropus nwxkenus. Jlunus Toka. TpyOka Toka.

DOnemeHTapHas cTpylika U ee cBoicTBa. OOBEMHBIH pPacXo] KUAKOCTU. YpaBHEHUE
HEpa3phIBHOCTH  JJI  3JIEMEHTApHOM  CTPYHMKM  KameJlbHOW  JKUJIKOCTH  IIpHU
YCTaHOBUBIIEMCS IBUJKEHUU.

[ToTox xunkoctu. OCHOBHBIE XAPAKTEPUCTUKHU IMOTOKA KUIAKOCTU. CpenHsisi CKOPOCTh
IOTOKA.

VYpaBHeHHE HEpa3phIBHOCTH MJI IOTOKA JKUJIKOCTH TpU YyCTaHOBUBILIEMCS (B
TUIPABINYECKOl dopme).

JuddepeHnmranbaple ypaBHEHUS ABUKCHUS UACATBHOM KUIKOCTH DHjepa.
Juddepennunanbabie ypaBHEHHS HEPA3PhIBHOCTU JABIKEHHS HKHUIKOCTH.
Juddepennnanbabie ypaBHEHUS ABMXKEHUS BSI3KOM KUIKOCTH (ypaBHEHUE Diliepa).
VYpaBHeHue bepHyum U1 3JIEMEHTApHON CTPYHMKH MICAIBHON )KUIKOCTH.
['eomeTpuyeckuii ¥ SHEPreTUYECKUN CMBICT ypaBHEHHS bepHyruim.

VYpaBHeHue bepHyum U1 3JIEMEHTApHOM CTPYMKH peabHOU KUKOCTH.

[ToHsATHE O MIIABHO M3MEHSIOIIEMCS IBUOKEHUH MOTOKA XKUIKOCTH.

VYpaBHenue bepHyM [ MOTOKA peabHOM KHUAKOCTU. YCJIOBUE MNPUMEHUMOCTH
ypaBHeHus1 beprymu.

[IpakTnyeckoe npumenenue ypaBHeHue beprymmu. CrpyiiHbsie Hacocel. TpyoOka Iluto-
[Ipanatia. U3meHneHue pacxoaa ¢ IOMOIIBIO CYKAOIIUX YCTPOUCTB.

Pexxumebl aBrkenus xuakoctu. Kpurepun PeliHonbaca.

JlamuHapHOE ABMXKEHUE JXKUIKOCTU. PacmpeneneHue CKOpOCTEH IO JKUBOMY CEUEHUIO.
Pacrnipenenenuie HanpsKeHUsI CUIIbI TPEHUS 110 )KUBOMY CEUEHHUIO.

Omnpenenenue pacxoJa U CpeIHEed CKOPOCTH MPU JAMUHAPHOM PEXKUME.

Omnpenenenre NoTeph HAOpa Ha TUAPABIMYECKUE COINPOTHUBIEHHUS MPU JIAMUHAPHOM
pexume teueHus. Popmyia Japeu.

MexaHu3M U CTPYKTypa TypOYyJIEHTHOIO OTOKA.

TonmuHa naMUHApPHOTO CIOS B TypOYJIEHTHOM mMOTOKe. [MIpaBinuyecku riajkue u
IEPOXOBaThIC TPYOHI.

Hanpsixenue cuit TpeHust B TypOyJI€HTHOM MOTOKE.

Pacnipenenenue ckopocTeil o )KUBOMY CEUEHUIO TOTOKA TP TYPOYJIEHTHOM PEKUME.
Ilorepu Hamopa Ha THJIPAaBIUYECKHUE COMPOTUBICHUS MPH TYpOYJECHTHOM pEXHME.
I'paduk Hukypanze.

IloTepu Hamopa B MECTHBIX CONPOTUBIIEHUSX.

Hcredenne XUIKOCTU Yepe3 Malible HE3aTOIUIEHHBIE OTBEPCTHUS W TOHKOW CTEHKE Mpu
IIOCTOSIHHOM HaIlope.

Hcreuenune yepes 3aTOIUICHHBIE OTBEPCTHSL.

Hcredenne yepes HacaJKu IpU IOCTOSTHHOM HaIope.

Hcreuenne yepe3 oTBepCTUS U HACAJKU IIPU IEPEMEHHOM Harope.

BHemnss 3amada TUAPOAMHAMUKM, IBHXKEHHE Tel B KUAKOCTH. OcaxiaeHue mnox
JIECTBUEM CHJIBI TSHKECTU. PEXKMMBI OCaKICHUSI.

Kunernka ocaxxaenusi. CKOpOCTb OCaXICHUS.

KputepuanbHble ypaBHEHUS AJis ONPEAEIEHUSI CKOPOCTH OCaKICHUSI.

CreneHHoe OCaKICHUE.

JIBU>KeHHE KUAKOCTU Yepe3 HEMOIBUKHbIE 3€PHUCTHIE U MMOPUCTHIE CIIOU.

Bunsl tpybonpoBogoB. OcHOBHbIE pacueTHbIe (HOPMYJbl MPH JABMKEHHH >KUIKOCTH B
HAIIOPHBIX TPYOOIPOBOJIOB.

Pacuet TpyOOIIpOBOIOB € MOCIIEI0BATEIBHBIM COETUHEHHUEM.

I'unpaBnuueckuii pacyeT TYMUKOBBIX U MapaJIeIbHO-PAa3BETBICHHBIX TPYOOIIPOBOIOB.
I'uapaBnarueckue XapakTepUCTHKU TPYOOIIPOBOIOB.

I'unpaBnuueckuil pacyer KOpOTKUX TpyOompoBoaoB u cupuHoB. [IpenenbHas BbicoTa
BCACBhIBaHMS.



49. I'mapaBinuyeckast XapakTEpUCTHKa TPYOOIIPOBOIA.

50. Pacuer numamerpa TpyOONpOBOAOB. DKOHOMHYECKH HAWBBITOJHEWINAs CKOPOCTh
JBYDKEHUS JKUAKOCTH B TPYOOIIPOBOIAX.

51. l'unpaBnuueckuil yaap B HallOPHBIX TPYOOIIPOBOAX.

52. CxopocTh pacnpoCTpaHeHus yAapHOU BOJTHBIL. [Iepropl THAPABIMYECKOTO yaapa.

53. IIpsiMoli 1 HEeNIPSAMOK THAPABINYCCKUN yaap.

Bonpocsl 1u1st 3k3amMeHa
DK3aMeH He MPeyCMOTPEH yUeOHBIM TUIAHOM.
TecToBbIC 3aJaHUSA N0 JUCHHUILJINHE
Bapuanr 1

1. UTo Ha3bIBAIOT TUIPABIUKOMN?

1) HayKy, KOTOpast U3y4yaeT paBHOBECUE U JBUKEHUE KUAKOCTEH;

2) HayKy, KOTOpas U3y4aeT JBHUKEHUE BOJHBIX IOTOKOB;

3) HayKy, KOTOpasi U3y4yaeT MOJI0KEHHUE KUAKOCTEN B IPOCTPAHCTBE;
4) HayKy, KOTOpas U3y4aeT B3aUMOJEHCTBUE BOJAHBIX TOTOKOB.

2. VKaXuTe pa3HOBHIHOCTH JKUJKON CYyOCTaHIIMU, HE SBIISIOMICHCS KaleIbHOM.
1) a3or;

2) pryrs;

3) 6eH3uH,;

4) BOZIOPOI.

3. Uto Takoe peanabHast >KUIKOCTh?

1) xoTOpOIi B NEMCTBUTEIBLHOCTH HE CYIIECTBYET;
2) cnoCOOHYIO0 K MOMEHTAJIbHOMY HCHIapeHUIO;
3) KoTOpast HAXOAUTCS B PEaJIbHBIX YCIOBUAX;

4) ¢ IPUCYTCTBYIOIIUM BHYTPEHHUM TPEHHEM.

4. Kakoit MOXxeT ObITh BHEIIHSS CHJIA, BO3ACHCTBYIONIA HA KUAKYIO CYOCTaHIINIO?
1) uHepManpHas, TOBEPXHOCTHAS,

2) MOBEpXHOCTHAs, BHYTPEHHSIS;

3) TATOTEHMS, 1aBJICHHUS;

4) MaccoBasi, TOBEPXHOCTHAS.

5. YkaxuTe onpeaeeHne Macchl )KUIKONH CyOCTaHIINH, 3aKII0UEHHON B eMUHUIE 00bEMA.
1) nI0THOCTB;

2) ynenbHas MIOTHOCTH;

3) Bec;

4) ynenbHBbI Bec.

6. JlaiiTe onpeneneHne MOHATHIO CKMMAEMOCTH JUTS KUJKHX CYyOCTaHIIMMA.
1) Bunousmenenue Gopmbl B pe3yibTaTe AeHCTBUS 1aBICHUS;

2) conpoTHBIIEHHE BO3/ICHCTBUIO 1aBIeHUs, 6€3 BUJOU3ZMEHEHHs (POPMBI;
3) u3MeHeHue o0bEMa B pe3yabTaTe JeHCTBUS AaBIICHUS;

4) conpoTHBIIEHUE BO3ICHCTBUIO AABICHUS C BUIOM3MEHEHUEM (POPMBI.

7. UTo He XapaKTepu3yeT BA3KOCTh KUIKOW CyOCTaHIIUN?



1) cratuueckuit K03(h(HUITUEHT BA3KOCTH;

2) KHHEMaTUYECKUI BA3KOCTHBIA KO(DPHUITUEHT;
3) nuHAMHYECKUI KOA(PPHUIIMEHT BI3KOCTH;

4) rpagyc DHriepa.

8. Kakoii 13 nepeyncieHHbIX MPOIECCOB HE XapaKTEPEH JJIsl OKUCICHUS KUIKOCTEH?
1) BeImazieHue ocajka B BUJIE CMOJIBI;

2) u3MEHEHHUe 1[BeTa KUJKOM cyOCcTaHInu;

3) yBeIMYEHHE BSA3KOCTH;

4) BbInIajIeHUE OCaJIKa B BUJIE IIIJIAKA.

9. Kakoe naBiieHHE MOKHO OTPEICIHUTh C IIOMOIIBIO OCHOBHOTO YPaBHEHHUS THPOCTATUKH?
1) xoTOpOE AeCTBYET Ha CBOOOHYIO TIOBEPXHOCTb;

2) Ha JHE pe3epByapa;

3) KOTOpOE ACHCTBYET HA OOBEKT, MOMEIIEHHBINA B KHUIKOCTH;

4) B KaXI0i TOYKE paccCMaTPHUBAEMOro o0bEMa.

10. Ha3zBanue 00bEMa KUAKOCTH, IPOTEKAIOIICH 32 €MUHUILY BPEMEHH Yepe3 )KUBOE CEUCHUE —
1) pacxon moToKa;

2) 00bEMHOE TEUCHUE;

3) ObICTpOTA MOTOKA;

4) CKOpPOCTh TEUCHHUS.

11. YkaxuTe Ha3BaHUE TCUCHHUSI KUIKON CYOCTaHIIMK CO CBOOOIHOM MOBEPXHOCTHIO.
1) ycTaHOBIIEHHOE;

2) HaIropHOE;

3) mpou3BOIBHOE;

4) 6e3HanopHoe.

12. Yto Ha3bIBAIOT THAPABIUYECKAM CONPOTHBICHHEM?

1) conpoTuBIIEHHE KUIKON CyOCcTaHIIUU K JAedopMaiiuu GopMbl COOCTBEHHOTO pycia;

2) compoTHUBIIEHUE, KOTOPOE MPEMATCTBYET MPOXOKICHHIO )KUIKON CYOCTaHIINY;

3) COmpOTHBIICHHE, XapaKTepU3YIOIIeecs MaJCHUEM CKOPOCTH JIBIDKEHUS JKUIKON CyOCTaHIINH
yepe3 TpyOooIpoBOI;

4) compoTuBIIEHHE TPYOOIPOBOJIA, COMPOBOXKIAEMOE HSHEPTETUUYECKUMHU TOTEPSIMHU SKUIKOU
cyOcTaHIUH.

13. Kakum MokeT ObITh THUPABINYECKOE COMPOTHBIICHUE?
1) MecTHBIM, INHEHHBIM;

2) TMHEWHBIM, KBaJAPAaTUYHBIM;

3) MeCTHBIM, HEIMHEHHBIM;

4) HeTMHEWHBIM, THHEHHBIM.

14. Yem xapakTepeH TypOyJIEHTHbIN PEXXUM JBHKEHUS KHUJIKOM cyOcTaHIUuU?

1) MOCTOMHBIM ABHUKEHUEM YACTHI] )KUJIKOW CYOCTaHITUH;

2) 6ecnopsI0UYHBIM U OJJHOBPEMEHHO MOCIONHBIM JIBUKEHUEM YaCTHIL JKHUJKOM CyOCTaHIINY;

3) 6eccucTeMHBIM JBUKEHHEM YaCTHIL KUAKOCTH BHYTPH TPyOOIIpOBOAa;

4) MOCIOWHBIM BMKEHUEM YACTHIL KUAKOH CyOCTaHIIMM MCKIIIOUUTEIBHO B IEHTPAIIbHONW YacTu
TpyOOIIpoBOA.



Bapuanr 2

1. Kakoe ¢u3nveckoe BEIIECTBO HA3bIBACTCS KHUIKOCTHIO?

1) koTopoe criocoOHO 3aroIHATh BCE CBOOOJHOE IPOCTPAHCTBO;
2) KOTOPO€ MOXKET BUIOU3MEHATH CBOM 00BEM;

3) koTopoe BUAOU3MEHSET (hOPMY B Pe3ysbTaTe BO3CHCTBUSA CUIL;
4) criocOOHOE K TEKY4ECTH.

2. VKaXuTe pa3HOBHIHOCTH KUAKON CyOCTaHIINH, HE SABISIOMICHCS Ta3000pa3HOA.
1) *uakuii a3oT;

2) BOJIOpOS;

3) pryTs;

4) KUCIOpOA.

3. Yro Takoe uaeaabHas )KUJKOCTh?

1) npurosiHas K IPUMEHEHUIO;

2) 6e3 BHYTPEHHETO TPEHUS,

3) cmocoOHas K CKAaTHIO;

4) KoTopas CyLIECTBYET UCKIIOYUTEIBHO B PSAJE YCIOBUM.

4. Yro noapa3zyMeBaeTcs o1 BO3ACHCTBUEM JIaBICHUS HA KUAKYIO CyOCTaHLUIO?
1) HEMoABUYKHOE COCTOSIHUE;

2) mpoluecc TeYeHHUs;

3) Buzion3sMeHeHue GOpMBbI;

4) cus10BOE BO3/ICHCTBHE.

5. UTO IpOMUCXOINT C YACTHHBIM BECOM KHUIKON CyOCTaHIINHU, ecIH t° yBEIIMIHBACTCS ?
1) Bo3pacranue;

2) yMEHbIIEHUE;

3) Bo3pacTaHue ¢ NOCIEIYIOUUM YMEHbIICHUEM;

4) HUKaKUX U3MEHEHUH.

6. Kakoit korddummeHT xapakrepusyer CKUMaEeMOCTh KUAKON cyOcTaHun?
1) 00BEMHOTO CXKATHS;

2) Jxoyns;

3) TemmepaTypHBIN;

4) Bo3pacTaHusl.

7. UTO MPOUCXOUT C BSI3KOCTBIO KHUJIKOCTH, €CIIH t° yBeTUUUBaeTcs?
1) yBenuuenue;

2) HUKAaKUX U3MEHEHUH;

3) yMeHbIICHHE;

4) CTaHOBHTCS TIOCTOSIHHOM.

8. O 4éM roBOpPUT BTOPOE MPABUJIO O CBOMCTBAX I'MIPOCTATUYECKOTO JABICHHUS?

1) 00 oTCcyTCTBHM M3MEHEHMI, HE3aBUCUMO OT HANPaBJICHHUS;

2) 0 IOCTOSIHCTBE U MEPIEHANKYIIPHOMY PACHOI0KEHNI0 OTHOCUTENIBHO CTEHOK PE3epByapa;
3) 00 u3MeHeHuH, B 3aBUCUIMOCTH OT MECTOPACTIOJIOKEHUS;

4) 00 OTCYTCTBUU M3MEHEHU B TOPU30HTAIILHON TUIOCKOCTH.

9. Uto Ha3BIBAIOT BOJOMU3MEIIEHUEM ?
1) Bec KUIKOCTH, KOTOpas Obla B3ATa B 00BEME MOTPY:KEHHON YaCTH CYIHA;



2) HauOOoNBIINI 00BEM JKUIKOCTH, KOTOPYIO BBITECHSET IUIaBAIOLIEe CYTHO;
3) Bec KUIKOCTH, KOTOpas Obli1a B3siTa B 00bEME Cy/IHA;
4) 00BEM KHAKOCTH, KOTOPYIO BBITECHSIET IJIABAIOIIEE CYTHO.

10. OnpesenieHre OTHOIICHUS PACX0/1a KUIKON CyOCTAaHIIMHU K IUIOIIAIA )KUBOT'O CEYCHUS -
1) cpenHmit pacxoa TEKYyIIEro MOTOKa;

2) HanGombInas ObICTPOTA TEYCHUS;

3) cpenHsis OBICTPOTA MOTOKA;

4) HauMEHBUINI pacxoj TEUEHHUS.

11. YTo cTaHOBUTCS C HAIIOPOM BO BPEMSI ABHIKCHHUS KUIKON CYOCTaHIIMK MEXKIY CCUCHHSIMU?
1) ocmabnenue;

2) yBEJINYEHHUE;

3) U3MeHeHus OTCYTCTBYIOT;

4) yBeNIMUYeHUE, €CIId UMEIOTCS JIOKAIbHBIE COMPOTUBIICHHUS.

12. Ha30BUTE NCTOYHUK YHEPTETUUECCKUX MTOTEPH IBUKYIICHCS KUAKOU CyOCTaHIUH.
1) 00béMm;

2) pacxon KUJIKOW CyOCTaHIIMH;

3) BSI3KOCTb;

4) nepeHarnpaBiieHUE KUIKON CyOCTaHIIUH.

13. Biusiet v pekuM IBHKSHUS JKUKON CyOCTaHIIMY Ha TUAPABIUICCKOE COMPOTHUBIICHUE?
1) Her;

2) na;

3) MCKITIOYHUTEIBHO B Psijie YCIOBUH;

4) ecnu eCTh JIOKAJIbHBIC THAPABINYECKHE COITPOTUBIICHHUS.

14. Kakum MOKeT OBITh TUAPABIMYECKOE COMPOTHBIICHUE?
1) MeCTHBIM, TUHEHHBIM;

2) TMHEWHBIM, KBaJPaTUUYHbIM;

3) MeCTHBIM, HETMHEHHBIM;

4) HeMHENHBIM, JIMHEHHBIM.

14. O6pa3oBaTeibHbIE TEXHOJIOTHH

Peanu3zanus KOMIETEHTHOCTHOTO MOJX0AA MPEAYCMATPUBAET UCIIOJIb30BAHNE B Y4EOHOM
npolecce AakTHBHBIX W HMHTEPAKTUBHBIX (OpPM TPOBEACHHMS 3aHATUH B COYETAaHUM C
BHEAYJIUTOPHON paboOTO# C 1eiabi0 (GOPMUPOBAHUS M PA3BUTUS MPO(ECCHOHATHLHBIX HABBIKOB
oOyJaromuxcs.

B yuebHOM mporecce npu M3y4eHUU JUCIHUILUIMHBI UCHOIB3YIOTCS Cieayroue GopMbl
IIPOBEJCHUS 3aHATHIL:

— JIEKIUM C H3JI0KEHHEM ONpPEJECICHUH OCHOBHBIX TOHSATUH, H3y4aeMbIX B paMKax
JUCIUIUINHBI, TOJPOOHBIM OMHCAHMEM M J0Ka3aTelIbCTBOM HamOoJjee Ba)XKHBIX CBOMCTB
9TUX NOHATUN U UX B3aUMOCBSA3EH IPYT C APYrOM;

— nabopaTopHbIE 3aHATHS C MOAPOOHBIM M3YYEHHUEM OCHOBHBIX CBOMCTB MOHSTHH,
M3Yy4aeMbIX B paMKax AMCLMUIUIMHBI, BbISICHEHHMEM WX B3aUMOCBS3EH JIpyr C JIpyroM B
IpUMepax U NPaKTHUECKUX 3a7a4ax;

— UHAMBHUAYyaJIbHbIE U KOJUIEKTUBHBIE KOHCYJIbTAIIMH C aKTUBHBIM y4aCTHEM O0yUaroUuXcs
1o HanboJiee CI0KHBIM YacTAM TEOPETHUECKOTO MaTepuala JUCIUILINHBL;

— camocTrosTenpHas pa0oTa MO BBHIIOJHEHHIO 3aJaHUl 10 OCHOBHBIM pasjenam
JTUCIUTUIAHBI.



15. HEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUS J1J151
OBYYAIOIIUXCH ITO JUCHUIIJINHE
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roCyJIapCTBEHHBIN cTpouTenbHbld yHHBEpcHuTeT, DBC ACB, 2019.— 520 c.— Pexum moctyma:
http://www.iprbookshop.ru/30341.html.
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6. http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=980
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7. Kocoii B. /1., PepkoB C.A. I'uapasnuka. — M.: JleJIu npunt, 2008. — 495c¢.
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8. bytko I'.}O. Mexanuka *uAKOCTH U Tra3a : yuebHoe nocodue / bytko I'.10., Hukudopos
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9. Yoosun B.I'. T'mapasnuka : ydue6HOe mocobue / Ymosur B.I'., Onmenbax N.A.. —
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https://www.iprbookshop.ru/33625.html
10. JloBkuc 3.B. I'mnpasnuka : yuebnoe nmocooue / Jlopkuc 3.B.. — Munck : benopycckas

Hayka, 2012. — 448 c. — ISBN 978-985-08-1485-2. — TekcT : 351eKTpOHHBIN // DIeKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caitr]. — URL.: https://www.iprbookshop.ru/29444.html

11. Hynpos A.H. IIpakTuky™m 1o THIpaBIUKe U TUAPONPHUBOAY : yuebHOoe mocobdue /
ynpos A.H.. — Jlunenk : JIunenkuii rocyJapCTBEHHBIM TeXHUYECKHH yHUBepcuteT, ObC
ACB, 2013. — 66 c. — ISBN 978-5-88247-620-4. — Tekct : 31eKTpOHHBIN // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caitr]. — URL.: https://www.iprbookshop.ru/22908.html

12. Uneanpunk M.E.CnpaBounuk no ruapaBiuyeckuM cornpotusienusm./ [lox pen. M.O.
[IreitaOepra. — M.: MammHocTpoenue, 1992- 672c.

13. Kacatkun A.I'. OcHOBHBIE MPOLIECCHI U allapaThl XUMUYecKoil TexHonoruu. M.: OO0
«M ] Anbstre» 2009. — 753c.
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14. I1aBnoB K.®., Pomankos I1.I'., HockoB A.A. IIpumepsl 1 3a1auu 10 Kypcy MpOLIECCOB
1 anmnapartoB xumuuyeckoit TexHosioruu. M.: OO0 «M1 /1 Anbsiacy, 2006. — 576¢.

15. Canyxun A.A. OCHOBBI TUAPABIUKH [DIEKTPOHHBIA pecypc]|: ydeOHOe mocodue ¢
3amauamMu ¥ npuMepamu ux pemenus/ Canmyxun A.A., Kypouknaa B.A.— DJIeKTpOH. TEKCTOBBIC
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15.3 MeToauyeckne yKazaHusi
16. Ilnaiinep M.I'. JlaGopaTopHbIii NpPaKTUKyM II0 MEXaHUKE JKHMJIKOCTH U rasa.
Meroanueckue yka3aHus K J1abopaTOpHBIM paboTam 1o Kypcey «MexaHnKa KHJIKOCTH U ra3ay -
Ourenbe: U3n-Bo: OTU CI'TY umenu Narapuna 10.A., 2021. — 24 c.

15.4 UnTepHeT-pecypcesbl
1. http://hydrojournal.ru/ - sneKTpOHHBII HaydHBIH KypHaI «I HIpaBIHKaY;
2. http://industri.ru/page.php?Pageld=25 - choenuaaM3UpOBaHHBIM  HWHPOPMAIIMOHHO-
TexHudeckuit )xypHan «I unpasnuka-ITnesmatuka-IIpusoasr» (HPD);
http://Www.iprbooks.ru — siekrporHast GHOIHMOTEYHAS CHCTEMA;
http://elibrary.ru — nayuHas 3nekTpoHHas OnOIMOTEKA.
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15.5 Uctounnku UOC
http://techn.sstu.ru

16. MaTtepuaabHO-TEXHUYECKOe 00ecneyeHHe

1. YueOHnasa ayauropusi AJisl NPOBeJeHUs 3aHATHI JIEKIMOHHOI0 THIA, TPYNIOBBIX H
HHIUBHAYAJbHBIX KOHCYJbTALHUI, TEKYIEr0 KOHTPOJISI U IPOMEKYTOYHON aTTeCTALUM

YKOMIUIEKTOBaHA CIIELUAIN3UPOBAHHON MEOEBI0 U TEXHUYECKUMHU CPEJCTBAMH O0yUEHUS:
12 cronos, 24 cryna; pabouee MecTO MpenojaBaress; AOCKa A HamucaHus (ioMacTepoM;
npoextop BENQ 631, pynoHHBII TPOSKIIMOHHBINA SKpaH, HOYTOYK C MOJAKIIOYEHUEM K CETH C
BbIX0I0M B MIHTEpHET U 10CTynoM B MHGOpMAIMOHHO-00pa3oBarenbHyto cpeny DTU (dbumman)
CI'TY umenu I'arapuna HO.A., yueGHO-HarnsgHbple mocoOus, odbecrneynBarone TeMaTuiecKkme
WITIOCTpAIMK 1o paboyeil mporpaMme AUCHUIUINHBI

[Mporpammuoe obecnieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome

2.Y4yeOHast ayaiuTOpus 1JIsl POBeAeHUs J1a00opaTOPHBIX padoT

YKOMIIJIEKTOBaHA CHENMATU3UPOBAHHON MEOENbI0 U TEXHUYECKUMHU CPEICTBAMU 00yUEHUS:
12 cromnoB, 24 cryna; pabouee MeCTO MperojaBaTeis; TOCKa JJisg HamucaHusi (JoMacTepom;
npoektop BENQ 631, pynoHHBII TPOEKIIMOHHBIN 3KpaH, HOYTOYK C MOJKIIOYEHHUEM B CETh C
BBIX0JIOM B HTEepHET 1 A0CTynoM B uH(MOpMaImoHHO-o00pa3oBaTenbHyo cpeny DTHU (dumman)
CI'TY umenu I'arapuna 1O.A., yueOHO-HarnsiHble TOcOOUs, 0OeCeUNBaIOIINE TEMATHYECKHE
WUTIOCTpALMHU 110 paboyeil mporpaMme JUCIUIUINHBI

[Tporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome

Pabouas yueOHast mporpamma no aucuumiuHe b.1.1.16 «MexaHuka >KUIKOCTH U ras3a»

cocTaBlieHa B  COOTBETCTBUM ¢  TpeboBanusimu  DexnepanbHoro ['ocynapcTBeHHOTro
oOpazoBatensHOro ctanaapra BO ¢ yuerom pexomengaumii OOIT BO no nanpasienuto 20.03.01
"TexHocdepHas OezonmacHOCTh" M ydeOHOro IJjlaHa MO NPO(UII0 MOATOTOBKU «3amura B
Ype3BbIYANHBIX CUTYAIMSIX, IPOMBIIUIEHHAs U TOXKapHasi 0€301MacHOCTb, OXpaHa TPYAa»

Pabouyto mporpaMmy cocTaBui _/ naitnep M.I'./
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17. JlonojiHeHUus1 ¥ U3MEHEHUs B padoyeil mporpamme

Pabouas nporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeapsl

« » 20 rojaa, nporokoia Ne
3aB. kadempoit /B.H. Lenyiikun/
BHeceHHble H3MEHEHUS YTBEPXKACHBI Ha 3acCelaHuU

YMKH

« » 20 roja, mpoTokos Ne

[Ipencenarens YMKH / B.H. Lenytikun /



