OHIeNnbCCKU TEXHOIOTHUECKU HHCTUTYT ((puninan) ¢eaepaabHOro rocy1apcTBEHHOTO
OIOIKETHOr0 00pa30BaTEIIbHOTO YUPEKICHMUS
BBICILIET0 00pa30BaHMs
«CapaToBCKHUli TOCYAapCTBEHHBIM TEXHUYECKUI YHUBEpcUTET NMeHH ['arapuna F0.A.»

Ka(bezlpa «TexHonorus u O6ODVI[OB8,HI/IC XUMHUYCCKHX, Hed)TGFaSOBBIX W IMTMIICBLIX
IIPONU3BOJACTB»

PABOYAS [TPOI' PAMMA

10 JIUCIUILIAHE
Bb.1.1.21 «Mexanuka >KUIKOCTH U ra3a»

HaIpaBJICHUs IOJITOTOBKU
21.03.01 «Hedrerazosoe aeno»

[Tpodmnb «Ixcruryaranus U 00CIy)KMBaHUE TEXHOJIOTUYECKUX 00BEKTOB
He(TerazoBoro Mpou3BOICTBAY

dopmbl 00yUCHUS: OUHAS; OYHO-3a0YHAs
O0BeEM OUCLUIIINHEL:
B 3aUE€THBIX eqUHHIAX: 4 3.€.
B aKaJeMHYecKuX Jacax: 144 ak.u.

Ourensc 2025



PaGouast mporpamma no nuctnuriuinHe «MexaHuKa )KUJIKOCTH U Ta3ay HapaBICHUS
IIOJITOTOBKU 21.03.01 «HedrerazoBoe nmeno» cocTaBieHa B COOTBETCTBUHM C
TpeboBanusiMu  DenepaibHOrO  TOCYAAPCTBEHHOTO  00pa30BaTENIbHOIO  CTaHJapTa
Beiciiero ooOpazoBanus 21.03.01 «HedterazoBoe naemno», yTBEp)KICHHBIM IPHUKA30M
Munob6puayku Poccun Munobpuayku Poccun ot 9 deBpains 2018 r. Ne 96.

PaGouas nmporpamma:

o0Cy:KIeHa M PeKOMEeHA0BAaHA K YTBEPXKICHHUIO perieHneM Kadeapsl « Texnonorus
1 000pyJOBaHUE XMMHUYECKHUX, HEPTEra30BbIX U MUILEBBIX MPOU3BOJCTB» OT «11» ampens
2025 r., mpoTokon Ne 9.

3aBenyromuii kadeapoit TOXII Sl /JTeBkuna H.JL./

ono0pena Ha 3aceganun YMKH ot «14» anpens 2025 r., npotokomn Ne4.

[Mpencenarens YMKH W [JleBxkuna H.JI./



1. leau 1 3a1a4u TUCHUILIHHBI

VYuebHas aucuuiuinHa «MexaHuKa >KHJAKOCTH M raszay peaauszyeT TpeOoBaHUs
dbenepaabHOTO rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa BBICIIETO 00pa3oBaHMs
no HanpasieHuto noarotoBku 21.03.01 «Hedrerazopoe nemnoy.

[lenpto u3yyeHHUs AUCHUIUIMHBI  SBISETCS  (POpMHUpOBaHHE HEOOXOIUMOMU
HayaJdbHOM O0as3bl 3HAHWUU O 3aKOHAX PABHOBECHS W JBIDKCHHUS KHUJIKOCTEM M Trasa,
npuoOpeTeHHe CTyJACHTAaMHU HaBBIKOB pacueTra Cuj, JACHCTBYIOIIMX Ha CTEHKH
pe3epByapoB, THAPABINYECKOTO pacdeTa TPyOOIPOBOIOB PA3IMYHOTO HA3HAYCHUS JIJIS
CTAllUOHAPHBIX W  HECTAIIMOHAPHBIX PEKUMOB TEUYCHUS KUIAKOCTEU, pEIICHUs
TEXHOJIOTHUECKHX 3a7a4 He()Tera3oBoro MpoOM3BOJICTBA, 3a71a9 OOPHOBI ¢ OCIOKHEHHUSIMHU
Y aBapusiMU, KOTOPbIE MOTYT BOZHUKHYTh B TUJIPOJIMHAMUYECKUX CUCTEMAX.

3agauv OUCIHUIUIMHBI HampaBieHbl Ha (OPMUPOBAHUE Yy CTYACHTOB KOMILICKCA
3HaHUW, HEOOXOAMMBIX JJISI PEHICHUS MPOU3BOJCTBEHHO-TEXHOJOTMYECKUX, HAYUYHO-
HCCIICIOBATEIbCKUX, MPOEKTHBIX M AKCIUTyaTallMOHHBIX 3ajad OTpacid, B TOM YHCIE
CBSI3aHHBIX C TIOCTPOSHHUEM IMPOEKTOB Pa3pabOTKU MECTOPOKISHUM, OIICHKH TTapaMeTPOB
TE€UEHHUS B TEXHOJOTMYECKUX ITporieccax Hed)Tera3oBoro mpon3BO/ICTBA.

2. Mecro nucuuniannbl B crpykrype OIIOII BO
JuctunnnHa «MexaHuka XUAKOCTH U Ta3a» OTHOCUTCA K 00s3aTeNbHOM 4acTu
yueOHoro 1iana bioka 1 «lucuuruimael (MOTyIIN ).

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCUUIINHbBI

N3yuenne
KOMIETEHIIUN:

OIIK-1 CnocobeHn pemathb

JeSITCIIBHOCTH,

CCTCCTBCHHOHAYYHLIC U O6IIIGI/IH)KeHepHI>I€ 3HaHH.

JTUCHMIUIMHBL  HAMPaBJICHO dopMupoBaHre  CIEAYIOUTUX
3aay, OTHOCSIUEcs K MpodeccrnoHaIbHOM
OPUMEHSISI METOJbl MOJCIMPOBAHUSA, MAaTEeMaTHYECKOTO aHalIn3a,

[lepedenp MIaHUPYEMBIX PE3YJIBTATOB O0YUYEHUS IO JUCIUIUIMHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEILHOM MPOTPaMMBbI

Kon n naumeHnoBanue
KOMITETCHITHT
(pe3ynbTat OCBOEHUS)

Kon u HanMeHoBaHMe HHIUKATOpA
TIIOCTYKEHUS KOMITETEHIIMHA
(cocTaBIISOIICH KOMIIEHTEHIIUHN )

HaumenoBanwue mokasarens
OIICHUBAHUS

(pe3ynbTara oOyueHus 1o
JIMCITATIITAHE)

OIIK-1 Cnocoben
pelaTh 3a/1auy,
OTHOCSIIHECS K
npodeccnoHanbHOMI
NeSTeILHOCTH,
MIPUMEHSIST METOJIbI
MOJICTTUPOBAHUS,
MaTeMaTH4eCKOTO
aHasm3a,
CCTCCTBCHHOHAYYHBIC
1 00IIENH)KEHEPHBIC
3HaHUS

N/I-1omnk-1 Cnoco0en pemarsb
TEXHOJIOTHYECKHUE 3a0aUn
XUMHYECKHUX ¥ He(pTera3oBbIX
MIPOU3BO/ICTB, 33134 OOPHOBI ¢
OCIIOKHEHUSMH U aBapHsIMHU,
KOTOpbIE MOTYT BO3HUKHYTH B
THIPOIMHAMUYECKIX CHCTeMax
WCIIOJIb3YSl €CTECTBEHHOHAYYHBIC U
oOIIenHKEHEPHBIC 3HAHUS

3HATh: pacrpeieiiCHUE JaBICHHS B
MTOKOSIIIIEHCS )KUIKOCTH; OCHOBHBIE
3aKOHBI JIBIDKECHUS BA3KUX
KUAKOCTEH U Ta30B; 3aKOHBI
pacrpeneneHusi CKOpoCcTer u
COTPOTHUBIICHUH MPU JTAMUHAPHBIX U
TypOYJICHTHBIX TEYCHHSIX B TpyOax;
W3MEHEHUE JaBJICHUS TIPH
THIPABINYECKOM ynape B TpyOax,
dbopmynsl XKykosckoro H.E.

yMeTbh: [IPOBOJUTDH MPAKTUUYECKHE




Kox u HaumenoBanue
KOMITETCHITHH
(pe3yabTaT OCBOCHUS)

Kon n HanMeHOBaHKME WHIUKATOPA
IOCTHKEHUS KOMIIETEHIIA
(cocTaBiAIOIICH KOMIIEHTEHITUHN )

HaunmenoBanue nokazarens
OLICHUBAHHUS

(pe3yabTaTa 00ydeHus 1o
JIMCLUTLIINHE)

pacyeTsl pa3aIu4yHbIX PE3EPBYapPOB,
NpUMEHSEMBIX 1151 cOopa, XpaHEHHS
Y IIOATOTOBKHU XKUIAKOCTEH, B TOM
quciae HeTH U Ta3a, K TPAaHCIIOPTY;
MIPOBOJIUTH PACUETHI IPOCTHIX U
CJIO’KHBIX TPYOOIIPOBOJIOB;
MIPOBOAUTH pacueThl KojeOaHui
JIaBJICHUs IIPU TUIPABINYECKOM
yaape; NpOBOAUTH MPAKTUUYECKUE
pacyeThbl CUIIOBOTO BO3JACHCTBUSA
MIOTOKA Ha OTPaHUYMUBAIOLIUE €T
CTEHKH.

BJIA/IeTh: METOIMKAMU
TUJIPaBIMYECKUX PacuEeTOB
TUAPOAMHAMUYECKUX CUCTEM;
METOJIaMH ONTUMHU3ALUN
TUAPOAMHAMUYECKUX IIPOLECCOB;
TUJIPOJIMHAMUYECKUMH METO/IaMU
pacueTa ¥ aHaJu3a PeKUMOB pabOTHI
TEXHOJIOTUYECKOI0 000py10BaHUs U
aBapUIHBIX CUTYyaLUH IIPH
CTPOUTEINLCTBE, 00YCTPONCTRE,
pa3paboTKe CKBayKUH.




4. O0beM IMCUMILUIMHBI M BUABI Y4eO0HOiI1 padoThI
ouHas gpopma odyuenusn

aKaJ1.4acoB
Bun yaeGHOH nesTenbHOCTH 110 CEMECTPaM
Bcero
5 ceM.
1. AynuTopHble 3aHITHS, YaCOB BCETO, B TOM YHCJIE: 64 64
* 3aHSTHA JIEKIIMOHHOI'O THIIA, 32 32
* 3aHATHUS] CEMUHAPCKOTO TUTIA!
NPAaKTUYECKHUE 3aHATHS 16 16
71a00paTOPHBIE 3aHATHS 16 16
B TOM YHCJIE 3aHATHS B (popMe MPaKTHIECKOM MO OTOBKH
2. CamocTosTeNnbHast paboTa CTYACHTOB, BCETO 80 80
— KypcoBasi pabota (IpOeKT) — —
3.ITIpomexxyTodHast aTTeCTAIHSA: 9K3aMeH
9K3AMEH, 3a4em ¢ OYeHKOU, 3ayem
O0BeM QUCHMILIMHEI B 3aUE€THBIX €IUHUIIAX 4 4
O0beM QUCLMIUIMHEL B aKal. 4acax 144 144
OUHO-3a04HaA hopma 0OyueHus
aKaJI. 4acoB
Bun yuebHol gestensHOCTH o cEMECTpaM
Bcero
6 cem.
1. AynuTtopHble 3aHsTHS, YaCOB BCETr0, B TOM YHCJIE: 26 26
* 3aHSITHSA JIEKIIMOHHOT'O THIIA, 10 10
* 3aHATUSL CEMUHAPCKOT0 TUMA!
NPaKTUIECKHUE 3aHATHS 8 8
1a00paTOpHbIE 3aHATHUS 8 8
B TOM YHCJIE 3aHATHS B (popMe MPaKTHIECKOM MOITOTOBKH
2. CamocrosiTenbHas paboTa CTyJIEHTOB, BCETO 118 118
— KypcoBasi pabota (IpOeKT) — —
— KOHTpOJIbHAs paboTa + +
3.ITpomexyTouHas aTTecTalus: 9K3aMEH
9K3AMEH, 3a4em ¢ OYeHKOU, 3ayem
O0BeM QUCIUAIINHEI B 3a4ETHBIX €IUHULIAX 4 4
O0BeM QUCIMILIMHEI B aKkaj. yacax 144 144

5. Conep:xanue QUCHMILIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM C yKa3aHUeEM
KOJIMYECTBA aKAJIeMUYEeCKUX YaCOB M BUI0B YU4€OHbIX 3aHATHH

5.1. Coneprkanue TUCUMIIIMHBI

Tema 1. BBoaHast 4acTh.

[Ipenmer wu 3amaun kypca. HcTopussi BO3HMKHOBEHHMSI U PA3BUTHUE HAYKH
«MexaHuka XKUAKOCTH W ra3a». OCHOBHBIE TIOHATHSL W ONpPEACICHUS, UAcalbHAs W
peanpHas KUAKOCTh. OCHOBHBIE (PM3UYECKUE CBOMCTBA KUAKOCTU. CHUITBI, EHCTBYIONTUE
B JKMJIKOCTH.

Tema 2. I'mapocraTuka.

['unpocrarnueckoe maBieHWe W ero cBoicTBa. JuddepeHnmaibabie ypaBHEHUS
paBHOBeCHS KUAKOCTH Dilsiepa. OCHOBHOE ypaBHEHUE THIPOCTATUKY | 'eoMeTpruecKkuil u
SHEPreTUYECKUN CMBICII OCHOBHOT'O YPAaBHEHHS TUAPOCTATUKH.




Omnpenenenve Cuiabl TOJHOTO JaBJICHHS Ha IJIOCKHE (QUTypbl. YpaBHEHHE
MOBEPXHOCTH PABHOTO JaBJICHHS. 3aKkoH Apxumena. OCHOBBI TEOPUH IJIABAHUS TEIL..

Tema 3. 'mapoaunamMuka.

OcHOBHBIE 3aJa4u TUAPOJUHAMUKH. MeToabl HCCIENOBaHUS THUIPOJAMHAMUKHU.
OcHoBBbI Teopusi moaoOusi. TpaekTropusi, JUHUU TOKa, TpyOKa TOKa. DJEeMEHTapHas
CTpyWKAa MU €€ CBOMCTBA. YPABHEHUE HEPA3PBIBHOCTU IS JJIEMEHTAPHOM CTPYHKHU.
XapakTepuCTUKH MOTOKA. Y paBHEHUE HEPA3PBHIBHOCTU B TUpaBinydeckor dhopme. Bubl
JIBHKEHUS ITOTOKA KUIKOCTH.

HuddepeHunanbable ypaBHEHHUS JIBIKCHUS HJICATbHOM JKUIKOCTH Diiepa.
HuddepennuanbHoe YPaBHEHHUS HEPa3pbIBHOCTH JBHKCHUS JKHUJIKOCTH.
Juddepennnanbabie ypaBHEHUS ABIKEHUS BA3KOM kuakoctn HoBre-CTokca.

VYpaBHeHue bepHyun Uil OJIEMEHTapHOW CTPYMKH HWICAaJbHOM KUIAKOCTH.
['eomeTpuyecknii M DHEPreTUYECKUM CMBICH YypaBHEHMs bepHymm. YpaBHeHuHe
bepHymm it 3j1€eMEHTapHOU CTPYUKHU PEaNbHOM KUJIKOCTU. ['MIpaBIMYECKUN YKIIOH.
IloHATHE O IUIABHO-U3MEHSAIOIIEMCS I[OTOKE >KHUIKOCTH. YpaBHeHUE bepHymmn i
IIOTOKA PEaIbHOMN KUIAKOCTH.

Tema 4. I'uapaBinyecKue CONPOTUBIEHUS.

[Torepu Hamopa u rTuapaBiuyeckue comnpotuBieHusa. Kraccudukanus notepb
Haropa. Pexumbl nBrmkeHust xkuakoctu. OnwiT PeiiHonblca, xkputepuil PeliHonbiaca.
Pacrnipenenenue ckopocTell M KacaTeNbHBIX HAINPSHKEHUN IO JKUBOMY CEUEHUIO TPYObI
IIpyU JJAMMHApHOM pexuMme. Pacxox moroka W mOoTepyu Hamopa NpH JaMUHAPHOM
JIBWKEHUU KUIAKOCTH B MPSAMBIX KPYribix TpyOax. YpaBuenue llyaszeins. YpaBHeHue
Mapcu.

Mexanu3sMm U CTpyKTypa TypOyJeHTHOTO T1oToKa. OcpenHeHHass CKOpPOCTb,
TypOyJIeHTHbIE TYyJbCAallUM, WHTEHCHUBHOCTh TypOyJlIeHTHOCTH. HanpspkeHue Ccuiibl
TPEHUS B TypOYJIEHTHOM MOTOKE.

TypOynentHas BsizkocTh. [loHATHE O TmOrpaHuyHOM cioe. Pacmpenenenue
CKOPOCTEH IO )KUBOMY CEYEHUIO TPYOBI MPU TypOYJIEHTHOM PEKUME.

[Torepu Hanopa mpu TypOyJIEHTHOM pEKUME.

['wapaBnuyeckue TIagKHEe W ILIEPOXOBATHIE CTEHKHU. 30HBI THAPABIMYECKUX
conpotuBnenuit. ['papux Huxypanze. Ilorepu Hamopa B MECTHBIX CONPOTHBIICHUSX.
VYpaBuenue Jlapcu-Beiicbaxa.

Tema 5. UcTeueHue :KUAKOCTH Yepe3 OTBEPCTHUS U HACAIKH.

HcreueHne KUOKOCTH YEPE3 MAJIOE HE3ATOIJIEHHOE OTBEPCTHE B TOHKOM CTEHKE.
Hcreuenne :KUAKOCTU YEPE3 3aTOIIEHHBIE OTBEPCTHS.

HcreueHne KUIKOCTHM 4YEpe3 HACagkW IpU IOCTOSHHOM Hamope. McreueHue
KUJIKOCTH Yepe3 OTBEPCTUS U HACAJIKHU IIPU NEPEMEHHOM HaIlope.

Tema 6. JIBu:keHHe TeJI B 2KHIKOCTH.

Buemnsa 3amava rugpoauHaMuku. OCaXIEHHUE MMOJ TEUCTBUEM CHUJIbI TSAKECTH.
Pexumbl ocaxnaenus. KuHernka ocaxkaeHus, CKOpPOCTh ocaxicHus. KpurepuanbHbie
YPaBHEHUS U1 ONIPENIEIICHNAS] CKOPOCTH OCAKICHMUS.

Ocaxxaenue yactuil HenpaBuibHOU Gopmbl. CTecHEHHOE ocakaeHue. CMenianHast
3a7a4a TUAPOJWHAMHUKM. [IBH)KEHME >KUAKOCTHM 4Yepe3 HENOABHUKHBIE 3E€PHUCTBIE U
IIOPUCTBIE CIIOU.

Tema /. /IBu:keHMe :KUAKOCTH B HATIOPHBIX TPYOONPOBOAAX.



TpyOOIIPOBOIOB.

3amaun pacuera TpyOorpoBogoB. OcHOBHbIE pacueTHble (opmynbl. Pacuer
IpOCTOr0 TPyOONpoBOAa C TMOCIEAOBATEILHBIM COEIWHEHHEM. Pacder TyNHUKOBBIX
pa3BETBIICHHBIX TPYOOIPOBOIOB. PacueT mapamensHo-pa3BeTBICHHBIX TPYOOIIPOBOIOB.
Pacuer xopoTkux TpyO6onpoBoaoB U cudoHOB. ['mapaBnuueckue XapakTepUCTUKU

OCHOBBI

TCXHHUKO-OKOHOMHNYCCKOI'O

pacdcTa

TpyOOIIPOBOIOB.

['uppaBnuyeckuid ynap B HamopHbIX TpyOompoBojax. CKOpOCTh paclpOCTpaHEHHS
ynapHoit BosiHbl. ®opmyna XKykoBckoro.

5.2. Pa3neJibl, TeMbI IUCHUIIMHBI M BU/IbI 3aHATHI
ounasn hopma ooyuenusn

Bupl 3aHSTHIA, BKIIFOYAsk CAMOCTOSTEIBHYIO Kon
paboTy CTyJIeHTOB (B akaja.yacax) WHJIUKaTOpa
HaunmeHoBaHue pasnerna, 3aHATHS 3aHATUS camoc— JOCTHKEHUS
Ne TEMBbI TUCITUTUIAHBI JICKIIMOHHOTO | CEeMHHAPCKOTO | TOSATEJIbHAs | KOMIIETEHLUU
n/m THIIA TUIA / U3 HUX B pabota
dbopme
MPAKTUYECKOMN
TIOJITOTOBKU

1. Tema 1. BBognas gacTb. 2 1 4 W/I-1lomk-1
2. | Tema 2. I'uapocraTuxa. 4 4 12 W T-1omk-1
3. Tewma 3. 'mapoauHamuka. 3) 4 16 N-1lomk-1
4 Tema 4. T'unpaBanueckue 6 4 16 N-lonk-1

COTMPOTHBIICHUSI.

Tema 5. Ucreuenue N-lonk-1
5. | )KHJIKOCTH 4epe3 OTBEPCTHS U 4 1 8

HACaJIKH.
5 Tema 6. JIBuxxeHue Ten B 4 1 8 N-lomnk-1

HKHUJKOCTH.
7 Tewma 7. JIBmKeHUE )KUTKOCTH 6 1 16 N-lomk-1

" | B HAaIOpPHBIX TPYOONPOBOAX.
HToro 32 16 80




O0UHO-3a04HaA hopma 0Oyuenus

Bupl 3aH8THH, BKIIIOYas CaMOCTOSITEIbHYIO Kopn
paboTy CTyIeHTOB (B akaj.yacax) WHJUKaTOpa
HanmenoBanwme pasnena, 3aHATHUS 3aHATHUS caMoc— JOCTHKCHHS
Ne TEMBbI JTUCIMILUIMHBI JCKIIMOHHOTO | CEeMHHAPCKOTO | TOSATEIbHAas | KOMIIETEHLUU
n/m THTIA TUTIA / U3 HUX B pabota
dhopme
MPaKTUYECKOU
ITOATOTOBKH

1. Tema 1. BBomHas gacts. 1 1 §) N/I-1lomk-1
2. | Tema 2. I'uapocraTuxa. 1 1 14 W T-1omk-1
3. | Tema 3. l'maponnHamuKa. 3 2 22 W-Lomes
4 Tewma 4. T'unpaBinueckue 2 1 20 N-lonk-1

COTIPOTHUBIICHUS.

Tema 5. Ucreuenue N-lonk-1
5. | )KHIKOCTH Yepe3 OTBEPCTHUS U 1 1 16

HACaJIKH.
5 Tema 6. JIBmkeHue Tea B 1 1 16 N-lomnxk-1

YKUJTKOCTH.
7 Tema 7. JIBW>KEHHUE KUIKOCTH 1 1 24 N-lonk-1

" | B HAOpHBIX TPyOONPOBOIAX.
Hroro 10 8 118




5.3. [lepeyeHb NpaKTHYECKUX 3aHATHH

/o

HaumenoBanue paznena, TeMbl
NUCHUILIINHBI

COI[Cp)KaHI/Ie MPAKTUYICCKUX 3aHATUH

O0BbeM QUCILHIIINHEL B aKaJl. Yacax

ouyHas (hopma oOy4yeHus: | OuHO-3a0uHas Gpopma
o0y4eHus

Tema 1. BBogHast 4acTsb.

Cucremsl eaunul u3Mepenus. Ilepecuer u3 oaHOM cucTeMbl
enuHull B Jpyryto. CxumaeMocTh xkuakoctd. OObeMHOE
(TeMIiepaTypHoOe€) pacHIMpeHue KUIKOCTH. Bs3KOCTb.

Tema 2. 'mapocratuka.

[I'unpocraTuueckoe aaBineHue. AOCOMOTHOE U HU30BITOYHOE
JaBieHuss U BakyyM. OCHOBHOE YPAaBHEHHME I'MAPOCTATUKH.
Cuna noJaHOro JaBJIEHUS KHUIKOCTU Ha IJIOCKUE QPUTYpPHI.
[loBepxHOCTH paBHOrO JaBJ€HUSA. 3aKOH Apxumena.
OcHOBBI TEOPHUH ILJIABAHUS Tl

Tema 3. I'mpponnHamMuka.

'uppaBnuueckuit  paaumyc. OKBHUBAJEHTHBIA  JTUAMETP.
OO6bemHbIi pacxof. YpaBHeHuUE pacxoma  1mpu
YCTaHOBUBIIEMCS pEXXUME ABUKEHUA. Y paBHeHUEe bepHyn
JUI DJIEMEHTapHOW CTpyMKH. YpaBHeHue bepHymm mis
[IOTOKA PEAIbHOU KUAKOCTH.

Tema 4. I'mppaBanueckue
CONPOTHUBIICHHUS.

Pexxnmbl nBrKeHUs, Kputepuidl PeliHonbaca. MakcumanbHas
U CpeAHsisi CKOpPOCTb NpPHU JIAMUHAapHOM pexume. Pacxon
IIOTOKA IIPHU JIAMUHAPHOM pexnMe, ypaBHeHue Ilyazens.
[Torepu Hamopa npu JIaMUHApHOM pEXHUME, ypaBHEHUE
Hapcu. Ilorepu Hamopa npu TYpOYJEHTHOM pEXUME.
['unpaBnuueckn rnagkue TpyObl, ypaBHeHHe brnasumyca.
30HBI THAPABINYECKUX CONPOTHBIEHHUH, rpaduk, rpaduku
Hukypanze. [lotepu Hamopa B MECTHBIX COIPOTUBIIEHMSX,
ypaBHeHus Beiicbaxa u Jlapcu-Beiicbaxa.

Tema 5. cTteueHue )XUAKOCTA
4yepe3 OTBEPCTHS U HACAJIKH.

Pacxox ¥ CKOpOCTb MCTEUEHHs KUIAKOCTU YEpe3 Majoe
HE3aTOIJIEHHOE OTBEpPCTHE B  TOHKOM CTEHKE IIpU
IIOCTOSIHHOM ~ Hamope. lMcredeHne depe3 3aTOIUICHHOE
OTBEPCTHUE IIPU ITOCTOSIHHOM Hanope. Pacxon xuakoctu npu
VCTEYEHUH Yepe3 HACaJKU MPU IMOCTOSHHOM Hamnope. Bpems
HUCTEYEHUsI M TIOJHOTO ONOPOXKHEHUs cocyda IIpH
nepeMeHHOM Hanope. TpaeKTopus BHITEKAKOUIEH CTPYH.




Pexumpl ocakIeHuss IOA [IEUCTBUEM CHIIBI TSKECTH,
Tema 6. JlBmKenue T B kpurepuil PeliHonbaca. KuHeTwka oOcaXkiaeHus, CKOpOCTb
6. ocaxacHus. OrpenencHue CKOPOCTH  OCAXKIACHUS IO 1 1
FKHAKOCTH. KpUTEpHAIbHBIM  ypaBHEHMsIM. OnpenesneHne CKOpocTU
CTECHEHHOI'O OCAXKICHMSL.
3ajaun pacueTa, OCHOBHbIE pacueTHble ¢opmyibsl. Pacuer
IIPOCTOTO TpyOonpoBoJa C IIOCJIEI0BATEIbHBIM
coeMHEHUsIMU.  Pacuer  TYNHKOBBIX  pa3BETBIIEHHBIX
TpyOonpoBoJoB.  Pacuer  mapamienbHO-pa3BETBICHHBIX
TpyOonpoBooB. Pacuer cnoHOB, MakcUMaibHas BBICOTA
v Tewma 7. JIB>keHUE KUIKOCTU B | moabeMa cudoHa, moTepu Hamopa B cudone. Pacuer 1 1
" | HanOpHBIX TPYOONPOBOAX. KOPOTKMX TpyOompoBoaoB. ['mapaBiauueckuii ymap B
HANOpHBIX TpyOomnpoBojax. JlaBieHue nepen NpensaTcTBUEM
IIpU TUApaBiIMdeckoM ynape. CKOpOCTb pacIpOCTpaHEHUs
ynapHoit BomHbl, ¢opmyna KykoBckoro. Ilepuonsr
pacnpocTpaHEeHHUs] YAapHOH BOJHBI, OTpPa)KEHHas YyAapHas
BOJIHA. MUHMMaJIbHOE BpEMS 3aKPBITHSI 3aIBHIKKH.
Hroro 16 8
5.4. IlepeyeHb 1a00PaATOPHBIX PadOT
Ne HaumenoBanue paszzaeina, TeMbI Coneprxanue 1a00paTOpHBIX 3aHATUN O0beM TUCHMIIMHBI B aKaJl. yacax
n/m JUCLUTIIUHBI oyHas ¢popMa oOyueHus OYHO-3a04Hast popma
oOy4deHus
3. | Tema 3. TpoMHaMuKa. HccnenoBanue PEKUMOB JIBIOKEHHUS JKUIIKOCTH 1 OMBITHAs 4 2
npoBepka Kputepus PeliHosb/ca.
4 Tewma 4. 'mapaBnuueckue UccnenoBanue koaddummeHTa ruipaBIndeckoro TpeHHUsI. 8 4
" | cCOpOTUBIIEHMUS. Onpenenenne k03P PHUINEHTOB MECTHBIX CONPOTHUBICHUH.
5 Tewma 5. creuenne KuaKOCTH HccnenoBanue HMCTEUEHHs] KHUJIKOCTH 4Yepe3 OTBEPCTUS U 4 9
qyepe3 OTBEPCTHUS U HACAKH. HacalKu.
Hroro 16 8




5.5. 3a1aHus 1J151 CAMOCTOATEIbHOI PadoThI CTYIEHTOB

Ne i/t

HanmenoBanme pasacia,
TEMBI AUCLHUITIINHBI

3aI[aHI/I$I, BOIIPOCHKHIL, JJId CaMOCTOATEIIBHOI'O U3YUCHUSA (BaI[aHI/Iﬂ)

O0BbeM OUCILHIINHEL B aKaJl. yacax

ouHas (opma
00y4eHus

OYHO-3a0YHAas
dhopma oOyueHus

Tema 1. BBogHas JacTb.

Hcropusi BOSHUKHOBEHUSI U pa3BUTHE HAayKu "MexaHHKa KUAKOCTH U
razoB". CuJibl, JEUCTBYIOLIME B KUJIKOCTH. METOIbl MaTeMaTUYECKOTO
OITMCAHUS 3aKOHOB ABIKEHUS KUIKOCTH.

4

6

Tema 2. 'mapocrartuka.

CBoiicTBa TUIPOCTATUUECKOTO JIaBJICHUS.

CniocoObl M3MepEeHUs TaBJICHHS, TPUOOPHI JJIT U3MEPEHUS JTaBJICHHS.
YCTpoiCTBO MEXaHUUECKMX MAHOMETPOB.

Enunuier usmMepenus 1aBjaeHus: 1 COOTHOIICHUE MEXTY HUMHU.

dopma CcBOOOTHON TMMOBEPXHOCTH JKHJIKOCTH BO BpallaromeMCs
cocy/e.

OCTOMYHMBOCTH TEJI, TUTABAIOIINX HA CBOOOHOM MMOBEPXHOCTH.

DMIOPbI THAPOCTATUIECKOTO JTABJICHHUS.

12

14

Tewma 3. l'mapoanHamuka.

[IpakTnueckue npuMeHeHus ypaBHeHus bepHymwn. IIpuHiun
JNEUCTBUS CTPYHMHBIX HAcocoB. M3MmepeHue CKOpOCTH C IOMOILBIO
TpyOku ITuto-ITpanatis.

N3mepenne pacxona ¢ MOMOILBIO CYXKAKOIIUX YCTPONCTB.

TeueHre HEHBIOTOHOBCKUX JKUIKOCTEN.

16

22

Tema 4. I'mnpaBanueckue
CONPOTHUBIICHHUS.

30HBI THAPABINYECKHUX COMPOTUBIEHHH, rpaduk Hukypanse.
Omnpenenenne MOTeph Haropa 1o JI1He, ypaBHeHue [lapcu.
Onpenenenue TMOTeph HAmopa B  MECTHBIX  COMPOTHBICHUSX,
ypaBHeHue Beiicbaxa.

Pacyer kopoTkux TpyOOMpPOBOIOB.

Pacuer cudonos.

16

20

Tema 5. Ucteuenue
KUJIKOCTH Yepe3 OTBEPCTHUS
YU HACaIKHU.

Hcreuenue yepes 3aTOIUICHHBIE OTBEPCTHS.
Hcreuenue uepes OombIIe OTBEPCTUS U BOJIOCIIUBEI.
Hcreuenue yepes HacaIKu.

16

Tema 6. JIBu>xeHue Tei B
KHUJIKOCTH.

3akoH ocaxaeHue Crtokca. CTtecHeHHOe ocaxkaeHue. KpurepuanbHbie
YPaBHEHHUs JJsi ONPEIENIEHUS CKOPOCTH ocaxaeHus. CKopocTh
CTECHECHHOI'O OCaXJICHUI. JIBI/I)KGHI/IC KHUIKOCTHU Y€PE3 HEIIOABUKHBIC
3CPHUCTHIC U MOPUCTHIC CJIOU.

16




r UAPOJWHAMHKKA KUITAIIUX 3EPHUCTBIX CIIOCB.

Tema 7. JIBuxeHue

I'uapaBnuueckuii ymap B HAmoOpHBIX TpyOompoBomax. CkopocTh
pacnpocTpaHeHHsl yAapHOH BoJHBL. Pacder mpocroro Tpy6onpoBoaa.

YKUJKOCTH B HAITOPHBIX 16 24
Pacyer pa3BETBIICHHBIX TYNUKOBBIX W IMapajUICIbHO-PA3BETBICHHBIX

TpyOOIIpOBOJAX.
TpyOOIIPOBOIOB.

Hroro 80 118




6. PacueTHo-rpaduueckas pabora
Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen.

9. KonrposabHasi padora
Koumponvnasa paboma ne npedycmompena.

10. OuneHouyHble cpeAcTBA sl NPOBeJeHHUs TEKYLIEro KOHTPOJIA H
MPOMEKYTOYHOM aTTecTauuu

OneHuBaHue pe3ynbTaToB OOydYyeHUS 1O JUCLHUIUIMHE M YPOBHS
C()OPMUPOBAHHOCTH KOMIIETEHUUH (4acTH KOMIIETEHLIMM) OCYIIECTBIIIETCS B
paMKax TEKYILIEro KOHTPOJS YCIIEBAEMOCTH W IPOMEKYTOYHOM aTTeCTallud B
cooTBeTCTBUM ¢ DOHAOM OLIEHOYHBIX CPEICTB.

IlepeyeHnb BOIPOCOB K 3a4éTy:
3a4eT He MPEeAYCMOTPEH YUCOHBIM TIAHOM.

IlepeyeHb BONPOCOB K IK3aMEHY

1. [Ipenmer 3apaum kypca. IcTopusi BO3BHUKHOBEHHS U PA3BUTHS Kypca.

2. OcHoBHbIC ompenesieHuss U (pu3nyeckue CBoMcTBa KUAKOCTU. CHIIBI,
JIEUCTBYIOIIUE B )KUIKOCTH.

3. I'mapocTaTrueckoe 1aBIEHUE U €TI0 CBOMCTBO.

4, Huddepennmansuoe ypaBHEeHUE paBHOBECHs Ditniepa.

S. OCHOBHOE YpaBHEHHUE THAPOCTATUKU. OMIOPbl THAPOCTATUYECKOTO
JTaBJICHUS.

6. ['eoMeTpuueCKnil U SHEPreTUYECKUH CMBICI OCHOBHOI'O YPaBHEHUS
TUAPOCTATUKHU.

1. CriocoObl W3MepeHusl TUIPOCTATUYECKOTro aaBieHus. [Ipubopsr s
M3MEpPEHUS JaBJICHUS.

8. CyMMapHOE J1aBJIE€HUE )KUIKOCTH Ha INIOCKUE MOBEPXHOCTH.

Q. 3akoH ApxuMmena. OCHOBBI TEOPUU TIJIABAHUS TENA.

10. OtHOCuUTEIBHBIN MOKOM XUAKOCTH. [[OBEpXHOCTU PaBHOTO JABJICHHUS.
[IpakTHyeckoe NpuMEHEHUE 3aKOHOB THAPOCTATHKU.

11. OcHoBHbIE 3ajayu TUAPOCTATHUKUA. MeToAbl M3y4YEHHUS JABUKEHUS
AKHUIKOCTH.

12. Tpaexropus aswxkenus. Jlunus Toka. TpyOka Toxa.

13. DOmnemenrtapHass cTpyiika u ee cBoiictBa. OOBEMHBIH pacxon
KAJIKOCTH. YPAaBHEHHE HEPa3pbIBHOCTU I DJIEMEHTAPHOW CTPYWKH KalleJIbHOU
XKUJKOCTHU IPHU YCTAHOBUBILEMCS JBUKEHUU.

14. Tlotok »xuukoctd. OCHOBHBIE XapaKTEPUCTUKHU IOTOKA KHUJKOCTH.



CpenHssi CKOpoCTh NOTOKA.

15. VYpaBHeHue  HEpa3pbIBHOCTH JUIsI  NOTOKA  KUAKOCTH  TpH
YCTaHOBMBIIIEMCS (B THIpaBINYECKON opme).

16. JIuddepeHnnanbHble ypaBHEHHUS JBWKCHHUS HACATBHOM KUIKOCTH
Diinepa.

17. JuddepeHumanbHble  ypaBHEHUS  HEPa3pbIBHOCTU  JIBHIKEHUS
HKUIKOCTH.

18. uddepeHnmanbable ypaBHEHUS JBIKCHUS BSI3KOW IKHUIKOCTH
(ypaBHEHUE Dilnepa).

19. VYpaBuenue bepHymnum [ SIEMEHTApHOW CTPYHKH HAEaIbHOU
KHUTKOCTH.

20. T'eomerpuueckuii U SHEPTETUUECKHUIA CMBICH YpaBHEHUs bepHymm.

21. VYpaBHenue bepHymm 18 dIEeMEHTapHOHW CTPYHKH peaibHOM
KUJKOCTH.

22. IlonsATHe 0 MJIaBHO U3MEHSIONMIEMCS TBUXKEHUU MTOTOKA KUJIKOCTH.

23. YpaBHeHue bepHymM JUisi MOTOKa pEaJbHOM >KUJKOCTU. Y CIIOBHUE
MPUMEHUMOCTH ypaBHeHus bepHyiu.

24. Ilpaktuueckoe TmpuMeHeHue ypaBHeHue bepuymu. CrpyliHbie
Hacochl. TpyOka Iluto-Ilpannris. Vi3sMeHeHue pacxoia ¢ MOMOIIBIO CY>KarOIINX
YCTPOMCTB.

25.  Pexumpbl ABmkeHus xunkoctu. Kpurepun PeitHonbaca.

26. JlamuHapHOE ABMXXEHUE >KHUIKOCTU. PacmpeneneHue CKOpOCTEH o
KUBOMY CEUeHHWI0. PacrpeneiieHne HaNpsHDKCHUS CHIBI TPEHHUS IO JKHBOMY
CEUCHHIO.

27. OrmpeneneHre pacxoJa W CpeAHEH CKOPOCTH TIPH JIAMHUHAPHOM
peXUME.

28. OrmpepeneHre TOTEPh HAmopa Ha TUAPABIWYECKHE COMPOTHBICHUS
IIpY JJaMUHapHOM pexxume teueHuss. opmyna dapceu.

29. MexaHuU3M U CTPYKTypa TypOyJIEHTHOTO MTOTOKA.

30. Tommuuaa  maMUHAPHOTO  CJIOSI B TypOYJICHTHOM  IIOTOKE.
['unpaBIuYecKy TIIaKHE U MEPOXOBATHIC TPYOHI.

31. Hanpspkenue cun TpeHus B TypOyJICHTHOM MOTOKE.

32. PacnpeneneHue CKOpPOCTEH IO JKUBOMY CEYCHHIO IMIOTOKA TIpU
TypOyJICHTHOM PEXHUME.

33. Ilorepm Hamopa Ha TUIPABIMYECKHUE  CONPOTHUBICHUS  MpU
TypOysienTHOM pexkume. ['papuk Hukypanse.

34. Tlorepu Hamopa B MECTHBIX COMTPOTUBIICHHUSIX.

35. HcreueHue >XHUIKOCTH uepe3 Majble HE3aTOIUICHHBIE OTBEPCTHUS U
TOHKOH CTEHKE MPH TIOCTOSHHOM Harope.

36. HcreueHnue uepe3 3aTOTICHHBIC OTBEPCTHSL.

37. HctedeHue uepe3 HaCaAKH MPHU MOCTOSTHHOM Harope.

38. HcreueHnue uepe3 OTBEPCTUS U HACATKH MPU IEPEMEHHOM HArope.

39. BuemmHss 3agada TUAPOJWHAMUKH, IBUKEHUE TENT B IKUIKOCTH.
Ocaxxnenue moJ AeUCTBUEM CUJIBI TSKECTHU. PEXXKUMBI OCaKICHHUS.

40. Kunertuka ocaxkaeHusi. CKOpOCTh OCaXICHUS.



41. KputepuajibHble YpaBHEHHUS ISl ONPEAEICHUS CKOPOCTU OCAXICHHUS.

42. CreneHHoe OCaXKICHHE.

43. JIBW>KEHHE >KMJIKOCTH 4Yepe3 HETOJBUKHBIE 3€PHUCTBIE M TMOPHUCTHIC
CJIOU.

44, Buael TpyOonpoBoaoB. OCHOBHBIE pacueTHble (OPMYJbl TIPH
JBUKEHUU KUJKOCTH B HAIIOPHBIX TPYOOIPOBOIOB.

45. Pacuyet TpyOONpOBOJOB C MOCIEAOBATEILHBIM COCTUHEHUEM.

46. T'unpaBnuueckuil pacyeT TYMHKOBBIX M MapalljieIbHO-Pa3BETBICHHBIX
TpyOOIIPOBOIOB.

47. T'mapaBivyYecKue XapaKTepUCTUKH TPYyOOIPOBOJOB.

48. T'unpaBnuueckuid pacdyeT KOPOTKHX TPyOONpOBOIOB U CHU(DUHOB.
[IpenenbHas BBICOTa BCACHIBAHUS.

49. T'mapaBnmdeckas XapaKTepuCcTHKa TPyOOmpoBoa.

50. Pacuer nuamerpa TpyOONpOBOAOB. DKOHOMUUYECKH HAMBBITOJAHEHIIIAS
CKOPOCTb JIBUKEHUS )KUJKOCTH B TPYOOIPOBOIAX.

51. T'mapaBnuueckuil yaap B HAIOPHBIX TPYOOIpPOBOAAX.

52. CkopocTb  paclnpocTpaHeHUs  yJaapHoi  BoJHbL.  llepuossi
TUIPABIMYECKOTO yiapa.

53. Ilpsamoii u HENpsIMOU TUAPABIMYECKUIN yaap.

TunoBble TECTOBBIE 3aJAHNS
Bapuanr 1

1. UTo Ha3bIBAOT TUIPABINKON?

1) HayKy, KOTOpas U3y4yaeT paBHOBECUE U JIBMKECHUE KUJKOCTEH;

2) HayKy, KOTOpasi U3y4aeT ABUKEHUE BOJIHBIX TOTOKOB;

3) HayKy, KOTOpasi U3y4aeT MOJ0KEHUE KUIKOCTEW B IPOCTPAHCTBE;
4) HayKy, KOTOpasi U3y4aeT B3auMOJIECHCTBUE BOAHBIX MOTOKOB.

2. YKaXuTe pa3HOBUIHOCTH KHIKOW CYOCTaHITNH, HE SIBIISIFOIICICS KaleIbHOM.
1) azor;

2) pTyTh;

3) GeH3uH;

4) BOAOPO.

3. Uto Takoe peanbHas KUIKOCTh?

1) KoTOpO# B AEHCTBUTEIBLHOCTH HE CYILIECTBYET;
2) crocoOHYI0 K MOMEHTAJIbBHOMY HCIapEeHHUIO;
3) KOTOpast HAXOJAUTCS B PEATbHBIX YCIOBUSAX;

4) c IpUCYTCTBYIOIIUM BHYTPEHHUM TPEHUEM.

4. Kakoii MOXeT ObITh BHEITHSS CHJIA, BO3ICUCTBYIOINIAS HA KUJIKYIO CYOCTaHITUIO?
1) unepumanbHasi, TOBEPXHOCTHAS;

2) NOBEPXHOCTHAs, BHYTPEHHSIS;

3) TATOTEHUS, 1aBICHUS;



4) maccoBasi, MIOBEPXHOCTHASI.

5. YKaxute ornpejescHue MacChl JXUAKON CyOCTaHIIUU, 3aKJIIOYEHHON B €IUHUIIE

o0BbéMma.

1) MIIOTHOCTB;

2) yaenbHas IJIOTHOCTB;
3) Bec;

4) ynenbHbIN BecC.

6. [laiiTe onpeieneHue MOHATUIO CKUMAEMOCTH JIJIS )KUJIKUX CYyOCTaHIIMA.
1) BugousmMenenue GopMbl B pe3ynbTare ACUCTBUS TaBICHMUS;
2) cONpOTUBIIEHUE BO3/ICUCTBHIO JABJICHHUS, 0€3 BUAOU3ZMEHEHUS (DOPMBIL;
3) usmeHeHue o0bEMaA B pe3yJibTare AEHCTBUS JaBICHUS;

4) COIIPOTHUBJICHHUC BOB,[[GﬁCTBHIO JaBJICHUA C BUJON3MCHCHHUCM (1)OpMI>I.

7. Uto He XapaKkTepusyeT BA3KOCTh KUIAKON cyOcTaHIIuN?

1) cratnyeckuit KO3QPUIIMEHT BA3KOCTH;

2) KUHEMATUYECKUI BA3KOCTHBIN KOY(PDUIIUEHT;
3) nuHamMudecKuid Kod(PUITUEHT BA3KOCTH;

4) rpamyc DHriaepa.

8. Kakoil W3 TNEepeyucCIeHHBIX IPOLECCOB HE XapaKTepeH I

JKUIKOCTEH?

1) BeImazieHHE OcaaKa B BUJIE CMOJIbI,

2) U3MEHEHUE 1[BETA JKUAKON CyOCTaHIUY;
3) yBenuueHUe BSI3KOCTH;

4) BBINIAJICHUE OCAJIKA B BU/IC IILJIAKA.

9. Kakoe HaBJICHUC MOKHO OIIpCACIUTb C IIOMOIIBIO OCHOBHOI'O

TUJPOCTATUKHN?

1) koTopoe AeCTBYET Ha CBOOOIHYIO TIOBEPXHOCTD;

2) Ha IHE pe3epByapa;

3) KoTOpoe ACUCTBYET Ha OOBEKT, MOMEIIEHHBIN B )KHJIKOCTb;

4) B KaX0W TOUKE paccMaTpUBAEMOro o0bEMa.

OKHUCJICHUA

YPaBHEHUS

10. Ha3Banue o00BEMaA >KMAKOCTH, MPOTEKAIOIIEH 3a €IMHUILYy BPEMEHHU Yepe3

KUBOE CEUCHHE —
1) pacxon noToka;

2) 00bEMHOE TEUECHHUE;
3) OBICTPOTA IMOTOKA;
4) CKOPOCTh TEUCHMUSI.

11. VYkaxwure Ha3BaHUE TEUYECHUA  KUIKOU
ITOBEPXHOCTHIO.
1) ycTaHOBIIEHHOE;

cyOcTaHuu

Cco

CBOOOTHOM



2) HaIropHOE;
3) IpPOU3BOJIBHOE;
4) 6e3HaropHoeE.

12. Yto Ha3bIBAIOT TUAPABINYECKUM COMTPOTUBIICHUEM?

1) compoTuBieHHE KXUIAKOW cyOcTaHmuu K aedopmanmu GopmMbl COOCTBEHHOTO
pycia;

2) compoTUBIIEHUE, KOTOPOE MPEMATCTBYET MPOXOKACHUIO KUIKON CyOCTaHIINY;
3) compoTuBIEHHUE, XapaKTEPU3YIOIIeeCs MaJeHUEM CKOPOCTH JBUKCHHS >KUIKOM
cyOCTaHIIMM Yepe3 TPyOOIpOBO/I;

4) compoTuBIeHHE TPYOOIPOBOA, COMPOBOKIAEMOE IHEPTETUICCKUMU TTOTEPIMU
KUIKON CyOCTaHIUU.

13. Kakum MOKeT OBITh THAPABINYCCKOE COMTPOTUBIICHUE?
1) MECTHBIM, IMHEHHBIM;

2) TMHEWHBIM, KBaIPaTUYHBIM;

3) MECTHBIM, HETUHEHHBIM;

4) HEeTMHEWHBIM, JINHEUHBIM.

14. Yem xapakTepeH TypOyJICHTHBIN PEXKUM ABMKCHHS KUIKON cyOcTaHIIUN?

1) mOCIONHBIM ABMKEHUEM YACTHIL )KUIKON CyOCTaHIIUU,

2) OecrnopsilOYHbIM U OJIHOBPEMEHHO IMOCIONWHBIM JBUKEHUEM YaCTHUIl KUIKOU
cyOcTaHIuu;

3) GecCUCTEMHBIM JIBH>)KEHHEM YaCTHULL KUAKOCTH BHYTPU TPyOONpOBOAA;

4) MOCIOWHBIM JBWKEHHEM YacTHUI KUAKOW CYOCTAaHIMM HCKIIOUMUTEIHHO B
IEHTPaJIbHON YacTu TPyOOInpoBoa.

Bapuant 2

1. Kakoe pusnyeckoe BEIIECTBO HA3bIBAETCS KHUIKOCTHIO?

1) koTopoe croCOOHO 3amOJIHATH BCE CBOOOHOE MTPOCTPAHCTBO;
2) KOTOPOE MOKET BUAOU3MEHSATH CBOM 00BEM;

3) KoTopoe BUION3MEHsET (POopMy B pe3yJIbTaTe BO3ICUCTBHS CHIT;
4) ciocoOHOE K TEKYUYECTH.

2. YKaXuTe pa3HOBUIHOCTH KUIKOW CyOCTaHIIMU, HE SIBJISIIOLIEHCS Ta3000pa3Hoi.
1) KuaKui azoT;

2) BOJIOPOT;

3) pTyTh;

4) KHUCIOPO/I.

3. Yro Takoe uaeanbHast )KUIKOCTh?
1) mpurogHas K MPUMEHEHUIO;

2) 6e3 BHYTPEHHETO TPEHUS,

3) crmocoOHas K CHKaTHIO;



4) KoTOpas CylECTBYET UCKIIOUUTEIBHO B PSAJIE YCIOBUM.

4. Yro moapazyMeBaeTcs Mo BO3JICHCTBUEM JABJICHHSI HA KHUAKYIO CyOCTaHITUIO?
1) HEMOABMKHOE COCTOSTHHUE;

2) TpoIIecC TeUeHUS;

3) Bujou3MeHeHue GopMBbI;

4) cuoBoe BO3/CHCTBHE.

5. Uro nOpoMCXOIHUT C YAEAbHBIM BECOM JKHAKOW cyOcTaHuuu, eciud t°
YBEIUYHUBACTCS?

1) Bo3pacTanue;

2) yMEHBUICHUE;

3) BO3pacTaHue ¢ NOCIEAYIOIINM YMEHbBILICHUEM;

4) HUKaKUX U3MEHEHUH.

6. Kakoii koaphUIMEHT XapaKTepU3yeT CKUMAEMOCTD KHUIKOW CyOCTaHITNHN?
1) 00BEMHOTO CKATHS;

2) dxoyns;

3) TemmepaTypHBIii;

4) Bo3pacTaHus.

7. UTO MPOUCXOUT C BA3KOCTBHIO KUAKOCTH, €CIU t° YBEIIMUUBAETCA?
1) yBenuuenue;

2) HUKAaKuX U3MECHEHUH;

3) yMEHbIICHHUE;

4) CTaHOBUTCS TTOCTOSIHHOM.

8. O uéM roBOpUT BTOPOE MPABUJIIO O CBOMCTBAX TUIPOCTATUYECKOTO JABICHUS?

1) 06 OTCYTCTBUHM U3MEHEHUM, HE3aBUCUMO OT HANPaBJICHUS;

2) O MOCTOSHCTBE M MEPHEHAUKYJISIPHOMY PACIOJIOKEHUIO OTHOCUTEIHFHO CTEHOK
pesepByapa;

3) 06 u3MeHEeHnH, B 3aBUCUMOCTH OT MECTOPACIIONOKEHUS;

4) 00 OTCYTCTBUY U3MEHEHHUI B TOPU30HTAIBHON TJIOCKOCTH.

9. YTo HaA3BLIBAIOT BOJJOU3MEIIEHUEM?

1) BeC )XMAKOCTH, KOTOpasi ObLJIa B3Ta B 00BEME MOTPYKEHHOM YaCTH CY/IHA;
2) HauOOJBIINNH 00BEM KHUIKOCTU, KOTOPYIO BBITECHSIET TIaBAOIIEE CYIHO;
3) BeC XUAKOCTH, KOTOpasi ObliIa B34Ta B 00BEME CY/IHA;

4) 00BEM KUJIKOCTH, KOTOPYIO BBITECHSIET TIJIaBAIOIIEe CYAHO.

10. Onpenenenre OTHONMICHUS PacXo/a JKUJIKOW CYOCTaHITMU K TUIOIIAJH JKHUBOTO
CeUeHUs -

1) cpenHmii pacxol TEKYIIEro NOTOKA;

2) nau6osbIas ObICTPOTA TEUCHUS;

3) cpenHsist OBICTPOTA TTOTOKA,



4) HAMMEHBIINI PacX0]l TEUEHHUS.

11. YTo cTaHOBUTCS C HAIIOPOM BO BpEMsl JBUKECHUS KUAKON CYyOCTaHIIMU MEXITY
ceyeHussmMu?

1) ocnabnenwue;

2) YBEIIMUCHHUE;

3) U3BMEHEeHUs! OTCYTCTBYIOT;

4) yBenu4eHHUE, €CIIM UMEIOTCS JIOKATLHBIE COMTPOTUBIICHHUS.

12. Ha3oBuTe€ MCTOYHMK DHEPreTHUYECKUX IIOTEPH JBWKYIIEUCA KUIAKOU
CyOCTaHIINN.

1) 00BEM;

2) pacxo KUAKON cyOCTaHIIUU;

3) BSI3KOCTB;

4) nepeHarnpaBiIeHHUE KUIKOW CyOCTaHIUH.

13. Bnusier M peXuM JBUMKEHUS JKUJKOW CYOCTaHIIMM Ha THAPABINYECKOE
COIIPOTHUBJICHUE?

1) Her;

2) na;

3) UCKITIOUUTENBLHO B PAJIE YCIOBUN;

4) ecnu eCThb JIOKATbHBIC THAPABINYECKHUE COMPOTUBIICHUSI.

14. KakuM MOKET OBbITh TUAPABINYECKOE COPOTUBIIEHUE?
1) MecTHBIM, TMHEHWHBIM;

2) TMHEWUHBIM, KBaIPATUYHBIM;

3) MECTHBIM, HEJTUHEUHBIM;

4) HEeNMMHENUHBIM, JTUHEHHBIM.

11. YueOHO-MeTOAMUYECKOE 00ecneYeHue TUCIUIIINHBI

11.1. Pexomenayemas qureparypa

1. AuppuxueBckuii, A.A. MexaHuka >XKHJAKOCTH U Ta3a [DIJIEKTPOHHBIM
pecypc]: ydeOHoe mocobue/ AnapwxkueBcKkuii A.A.— ODIEKTPOH. TEKCTOBBIC
naHHble.— MuHck: Beiuniimas mkona, 2014.— 207 c.— Pexum pgocrtymna:
http://www.iprbookshop.ru/35498.

2. UBanenko, .. I'mapaBnuka [DneKTpOHHBIN pecypc]|: yueOHoe nocooue/

NBanenko W.M.—  DnektpoH. TekcroBble ngaHHble.—  CII6.:  CaHkr-
[leTepOyprckuii rocyAapCTBEHHBI APXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTET,
9BbC ACB, 2012.— 150 C— Pexxum JOCTyTA:

http://www.iprbookshop.ru/18992.html.

3. 3yiikoB, A.JL TunpaBmuka. Tom 1. OCHOBBI MEXAHUKHU KHIKOCTH
[DnexkTponHbIl  pecypc|: ydeOHuk/ 3yiikoB A.Jl.— DIeKTpoH. TEKCTOBBIE
naHHble.— M.: MOCKOBCKUI TOCYAapCTBEHHBIN CTPOUTENBHBIN yHUBEepcuteT, ObC
ACB, 2019.— 520 ¢.— Pexxum nocrtyma: http://www.iprbookshop.ru/30341.html.

4. Moprynos, K. II. Mexanuka xuakoctu u ra3a: yueonoe nocooue / K. I1.



http://www.iprbookshop.ru/35498
http://www.iprbookshop.ru/18992.html
http://www.iprbookshop.ru/30341.html

MopryHoB. — 2-e uzn., ucnp. u gon. — Cankt-IlerepOypr: Jlanb, 2018. — 208 c.
— ISBN 978-5-8114-3278-3. — Texkct: 25eKTpoHHBIN // JlaHb: 3JIEKTPOHHO-
ounbsmoteunas cucrema. — URL.: https://e.lanbook.com/book/109512

5. Homanckuii, M. B. Mexanuka >XMJIKOCTH U Ta3a: yueOHoe mocobue / .
B. lomanckuit, B. A. HekpacoB. — Caunkr-IletepOypr: Jlanpb, 2018. — 140 c. —
ISBN 978-5-8114-3158-8. — TekcT: »d1IeKTpoHHBIN / JlaHb: 3JIEKTPOHHO-
ounbmoteunas cucrema. — URL: https://e.lanbook.com/book/110915

6. http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=980

7. Kocoii B.JI., PeoxoB C.A. I'mapasnuka. — M.: JleJIu npunt, 2008. —495c.
KonnuecTBo 3K3eMILIAPOB: 5

8. byrko I'.}O. Mexanuka XuAKOCTH U Traza : yuyebHoe mocobue / ByTko
['1O., HuxudopoB A.O.. — Cankr-Ilerepoypr : Cankr-IlerepOyprekuii
rOCYJTapCTBEHHBI YHUBEPCUTET NMPOMBIIUIEHHBIX TEXHOJOTMHA M nu3arHa, 2018.
— 100 c. — TekcT : 3MeKTPOHHbIN // DNeKTpOoHHO-OMOMMOTeuHast cucrema IPR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/102444.html

9. Ynoun B.I'. 'mnpaBnuka : yueOHoe nmocobue / Yaosun B.I'., Onenbax
N.A.. — OpenOypr : OpenOyprckuii rocygapctBeHHbli yauBepcutet, 9bC ACB,

2014. — 132 c. — TekcT : IEKTPOHHBIN // DIEKTPOHHO-OMOINOTEYHAsI CUCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/33625.html
10. Jlokuc 3.B. I'mnpaBnuka : yueoHoe nocoobue / JIoBkuc 3.B.. — MuHCK :

benopycckas nayka, 2012. — 448 c¢. — ISBN 978-985-08-1485-2. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-Oubanoreynas cucremMa IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/29444.html

11. Hynpos A.H. IIpakTukyM mo THApPABIUKE W THIPOIPHUBOAY : yUeOHOE
nocobue / Lynpos A.H.. — Jluneux : JIunenkuid rocy1apcTBEHHbI TEXHUYECKUN
yausepcuteT, ObC ACB, 2013. — 66 ¢. — ISBN 978-5-88247-620-4. — Texcr :
AJIEKTPOHHBIN // DnekTponHo-Oubmoreunas cucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/22908.html

12. Uneanbunk W.E.CripaBoYHMK 1O THAPABIMYECKUM COMPOTUBICHUSIM./
[Tox pen. M.O. llTeiin6epra. — M.: MammHOocTpoenue, 1992- 672c.

13. Kacarkun A.I'. OcHOBHBIE TIPOIIECCHI W AamNmapaTbl XUMHUYECKOM
texHosioruu. M.: OOO « ] Anbstae» 2009. — 753c.

14. TTaBnoB K.®., PomankoB IL.I'., HockoB A.A. Ilpumepsl u 3agauu 1o
KypCcy TIpOLECCOB MW alMaparoB XuMuyeckoul texHonorun. M.: OO0 «U/]
AnpsHcy, 2006. — 576¢.

15. Canmyxun A.A. OCHOBBI THAPABIUKH [DIEKTPOHHBIA pecypc]: yueOHoe
nocodue ¢ 3amayamu U npumepamu ux pemenus/ Canyxun A.A., Kypoukuna
B.A.— DOnektpoH. TekcToBble AaHHble.— M.: MOCKOBCKMI TrOCyAapCTBEHHBIN
ctpoutenbHblid yHUBepcuteT, ObC ACB, 2014.— 112 c¢.— Pexum pocryna:
http://www.iprbookshop.ru/30350.html

11.2. llepuoguveckue U31aAHUA

He UCNONb3YIOMCS

11.3. HopMaTHBHO-IPABOBbIE AKTHI M HHbIE IPABOBbIE IOKYMEHTBHI

He UCNONb3YIOMCS

11.4 IlepeyeHb 31EKTPOHHO-00pa30BaTEJIbHbBIX PECypCcoOB
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1. YyeObHO-MeTOMMUECKHE MaTepHaibl IO JucHuIUiMHe [wuapaBnuka u
He)Tera3oBass THIpPOMEXaHWKa (DJIEKTPOHHBIA  00pa3oBaTelNbHBIA  pecypc
pasmemien B HMOC OTU (dbumman) CI'TY wumenn Tarapuna FHO.A.
http://techn.sstu.ru/)

2. Caiit OTU (punman) CI'TY umenu [Narapuna FO.A. http://techn.sstu.ru/

11.5 DneKTpOHHO-0UOINOTEYHbIEe CHCTEMBI

1. «O3BC IPRbooksy,

2. OBC «Jlanp»

3. «OBC elibrary»

4. 9BC «KKOHCYJIbTAHT CTYJIEHTA»

11.6. Pecypcbl HH(POPMANMOHHO-TEIEKOMMYHUKAIIMOHHON  ceTH
«HHTEepHET»

- OBC «YHUBepcUTETCKAask HAyYHO-TexHIUecKkas Oudmmorekay (http://lib.sstu.ru);

- DBC «Emunoe oxuo» (http://window.edu.ru );

- Ob muccepranuii Poccuiickoii rocyaapcTBeHHoi oudmuoreku (https://dvs.rsl.ru);
- MeXIyHapoHas pedepaTuBHas 6a3a maHHbIX Scopus (https://www.scopus.com);
- MexnyHapoaHas pedepatuBHas 6aza gaHHeix Web  of  Science
(http://apps.webofknowledge.com) u ap.;

- http://hydrojournal.ru/ - snexTpoHHBIH HayYHBIN KypHAT «[ UapaBInKay,

- http://industri.ru/page.php?Pageld=25 - cneruanu3upoBaHHbI HHPOPMALTUOHHO-
TexHuueckui xypHan «I unpasnuka-IlneBmatuka-IIpusoasny (HPD).

Uemounuku  MOC  OTU  CI'TY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

11.7. IleyaTHbIE U JIeKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl B (hopmax,
aJanTHPOBAHHBIX JUIS CTY/JIeHTOB ¢ OrPaHWYeHHLIMH BO3MOKHOCTSIMH
30POBbs (VI TPYNI M MOTOKOB ¢ TAKHMHU CTY/I€HTAMH)

1. AnantupoBanHas Bepcus HOb, nnd ucnonb3oBaHUsS HWHBAIWIAMU M
JIMIIAMH ¢ OTPAaHMYEHHBIMUA BO3MOKHOCTSIMH 3710POBbSI

12. NudopManmuoHHO-CIPABOYHbIE CHCTEMbI M TNpPodecCHOHAJIbHbIE
0a3bl JaHHDBIX

OOyuaromumMcst o0ecnieyeH AOCTyM (yAajJeHHBIA JTOCTYI), B TOM 4YHCIIE B
cllydae IPUMEHEHUS AJIEKTPOHHOTO 00yUYeHUs, TUCTAHITMOHHBIX 00pa30BaTEIIbHbIX
TEXHOJOTHH, K COBPEMCHHBIM TNPOQECCHOHATBHBIM 0a3aM JaHHBIX U
WH()OPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 Ilepeyenb HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM

He UCNOIb3VIOMCS

12.2 IlepeyeHn npogecCHOHAIBHBIX 023 JTaHHBIX

https://www.rst.gov.ru/portal/gost/ Caiitr — Poccrangapt (denepanbHoe

areHTCTBO 0 TEXHUYECKOMY PETYJIUPOBAHUIO U METPOJIOTUH)

12.3 [IporpaMmmHoe obecnevyeHue

OOpa3oBaTeNnbHBIA MPOIECC IO AUCIHUIUIMHE OOECIEYeH HEeOOXOANMMBIM
KOMITJIEKTOM JIMIICH3MOHHOTO W CBOOOJHO PAaCIpPOCTPAHSIEMOT0 MPOTPAMMHOTO
oOecrieyeHrs, B TOM YHCJIE OTEYCCTBCHHOTO IPOM3BOJACTBA  (ITOJJICIKHT
OOHOBJICHUIO TTPU HEOOXOIUMOCTH ).
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1) JluneH3noHHOE poTrpaMMHOe oOecIieUeHHE.

Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint),
Google Chrome.

2) CB0OOOJHO pacmpocTpaHsIeMOoe MPOrpaMMHOE 00CCIICUCHHE.

Adobe Acrobat Reader https://acrobat.adobe.com/ru/ru/products/pdf-
reader.html.

Kaxnpiii  oOydaromuiicss B TEUEHHME BCEro Imepuoaa  oOydeHUs
06ecneqHBaeTc;1 WHAWBUAYAJIbHBIM HCOI'PAHWYCHHBIM OOCTYIIOM K 3JICKTPOHHO-
OMOMMOTEYHON CHUCTEeME M BJICKTPOHHOW HH(POPMAIMOHHO-00pa30BaTEIHLHON

cperne.

13. MaTepuajibHO-TeXHUYECKOE o0ecreueHue

Vuebnas ayoumopus 01151 nposedeHust 3aHAMUU 1eKYUOHHO20 MUunda

YKOMIUIEKTOBaHA  CIENUATM3UPOBAHHON MeEOeNbl0 M TEXHUYECKUMHU
cpenctBamu oOyudenus: 12 cronos, 24 cryna; pabodee MECTO MpenoaaBaTes;
nocka nis HanucaHus  Quiomactepom; mpoektop BENQ 631, pynoHHBIN
MPOCKITMOHHBINA IKPaH, HOYTOYK C MOJAKIIOYEHUEM K CETU C BbIX0JIoM B MHTEepHET
U JI0CTynoM B HMH(OpMaimoHHo-o0pazoBaTenbHyto cpeny DTU (pumman) CI'TY
umenu [arapuna FHO.A., ydeOHO-HArJAIHBIE TMOCOOUSA, OOECIEeYNBAIOIINE
TEMaTUYECKUE WIUTIOCTPAIMK M0 paboyeil mporpaMMe JTUCIUTITUHBL.

Vuebnas ayoumopusi 0na nposedenus 3auamuli 1aOOpamopHo2o U
NPAKmMu4ecKko2o muna

YKOMIUUIEKTOBaHa  CHENUATU3UPOBAHHON MeOeNbl0 W TEXHUYECKUMU
cpeacTBamu oOydeHus: 12 cronoB, 24 cryna; pabodee MECTO MpenojaBaTes;
nocka i HanucaHust Quomacrepom; mnpoektop BENQ 631, pynoHHBIN
MIPOCKITMOHHBINA dKpaH, HOYTOYK C MOJKIIOUYEHUEM B CETh C BBIXOJIOM B MHTEpHET
U JI0CTynoM B MH(OpMaImoHHo-o0pazoBatTenbHyto cpeny DTU (pumman) CI'TY
umenu [arapuna FHO.A., ydeOHO-HaArJAIHbIE TOCOOUsA, OOECIEeYNBAIOIINE
TEMaTUYECKUE WIITIOCTPAIMH 10 pabodeil mporpaMMe TUCIUATITUHBL.

YKOMILIEKTOBaHa 000PY10BAHUEM

KomrnekcHpld  CTEHA AJiS  M3YYCHHS T[apaMeTpOB W XapaKTEPUCTHK
JBIDKYIIUXCS KUAKOCTEH. Y CTAaHOBKM HECTAHAAPTHOTO M3TOTOBJICHUS: YCTAaHOBKA
JUISL OTIPENICTICHUSI PEKUMOB TOTOKA JKHUIKOCTH; JIa0OpaTopHas yCTaHOBKA IS
uccienoBanusi kod(hduiMeHTa THUAPABIMYECKOTO TPEHHS; YCTaHOBKA ISt
OTIPEJICIICHUS] MECTHBIX CONPOTHBIICHUH; YCTAHOBKA JIJISl UCCICAOBAHMS NCTCUCHUS
YKUIKOCTH Yepe3 OTBEPCTHUS U HACA/IKH.

/4 /; ,’ /-"'
Pabouyro mporpammy cocTaBmi [Mnaiinep M.I"./
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14. lono/iHeHMs1 ¥ U3MEHEHUs1 B pado4eil mporpaMmme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. kadenpoit / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannu Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




