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YuebHo-MeToAHYEeCKHIT KOMILIEKe THCHHIIHEBI «'mapaBinka u HedTerazopasi Mmexa-
HHKa» pa3paboTaH HA OCHOBAHHHU:

® (esnepanbHOro rocyIapCTBEHHOro 00pa3oBaTENBHOrO CTAHIApTa BBHICIIEr0 OOpa3OBaHMS,
YTBEPXKIEHHOrO IpuKa3oM MunucrepcrBa obpa3zoBaHus U Hayku Poccuiickoit @eneparun «12»
mapra 2015 r. HoMep npukasa «226» no HanpasneHuto noarotosku 21.03.01  «Hedrerazosoe ne-
0%

® KomneTeHTHOCTHOM Mozenu BbimmyckHuka OOIl mo nampasnenuto moarorosku 21.03.01
«Hedrerazopoe nenoy, npopunsiM «bypeHne HeQTSIHBIX ¥ ra30BBIX CKBAXUHY, « DKCILTyaTalHs U
obcmyxuBaHne 00beKTOB 100bIuM HedTH», «CoopykKeHHEe U PEMOHT OOBEKTOB CHCTEM TPYOOIpO-
BOJHOI'O TpaHCIOpTa» yTBEPKAEHHOH «24» mioHs 2013 r. (¢ U3BMEHEHHUSIMH B CBSI3U C MEPEXOI0M
Ha ®I'OC BO);

e (a3oBoro yueOHOro riaHa o4Ho# GopMbl 00yUeHHs M0 HampaBIeHuIO moaAroTosku 21.03.01
«Hedrerasopoe neno», npopmisam «bypeHrne HEQTSIHBIX U ra30BBIX CKBAXHHY, « IKCILIyaTalds U
obciryxuBanie 00BEKTOB 100bruH HedTH», «CoOopyKeHHEe U PEMOHT OOBEKTOB CHCTEM TPYOOIpo-
BOJTHOT'O TPAHCIIOPTay, YTBEPKAEHHOTO «28» ampens 2016 r.;

Pa6ouas nporpamMma corJjiacobaHa cC pa60anH nporpaMMaMi JUCHHMIIIIHH MaTE€MaTHKa,

¢u3uka, reosorus, JTUTOJIOTHS, YJACTBYIOUIHMX B (HOPMHPOBAHMH KOMIIETEHIMI COBMECTHO C JaH-
HOH JUCIMILUIAHOM.
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1 O0mue nos1oKeHUust

1.1 Heap yyeOHOH AHCUHMNIMHBI — GOPMUPOBAHUE KOMILIEKCA 3HAHUN 00 Oc-
HOBHBIX 3aKOHaX T'MPABIMKH U He(TerazoBoi I'MAPOMEXaHUKH W UX MPUIOKEHHSIX
B 00/1aCTH TEXHOJIOTHH, CPEICTB, CIIOCOOOB ¥ METOJIOB CTPOUTENHCTBA HEDTIHBIX U
ra3oBBIX CKBaXXMH Ha CyllIe ¥ MOpe, 000pyI0OBaHUS U arperaroB HeTera3zoBoro mpo-
U3BOJICTBA.

B mponecce u3ydeHusl NaHHOW QUCLUIUIMHBI CTYJIE€HT OCBAaMBaeT ClieIYyIOIIHE
npodeccuoHaIbHbIe KOMITETeHIIHH:

— CIIOCOOHOCTH NMPUMEHSTH MPOIECCHBINA MOAXO0J B MPAKTHYECKOM JesTelIbHO-

CTH, co4eTaTh Teoputo u npaktuky (ITK-1);

— CIIOCOOHOCTh OCYLIECTBIISATh KOPPEKTHPOBATH TEXHOJOTMYECKHE MPOIECCHI

IPU CTPOUTENILCTBE M PEMOHTE CKBa)XMH Pa3IMYHOIO0 Ha3HAYeHUS U MPOoduis

cTBOJIa Ha cye u Ha Mope ([1K-2).

1.2 3apaun y4eOHOH JMCUHNIHHBI:

— O3HaKomjJieHue CTyYACHTOB C OCHOBAMHM MCXaHHMKH XXHUIOKOCTH, raza ¥ MHOI'O-
(1)a3HBIX Cpea, OCHOBHBIMH 3aKOHAMH IBHUXXCHUSA BA3KUX XHUIKOCTEN U ra3os,;

— gopmuposarue yMeHUs U pelIeHHs MPOU3BOJCTBEHHO-TEXHOJIOIHYECKHX,
HAy4HO-UCCIIEJOBATEIbCKHUX, IPOEKTHBIX U AKCIUTyaTallMOHHBIX 3a/1a4 OTPACIIH;

— ¢opmuposaHue Hagblk08 I OLEHKU TMapaMeTPOB TeUEHHsS B TEXHOJIOTHYE-
CKHUX Ipoleccax HedTerazoBoro nmpou3BOJICTBA;

— NnoJyueHue Hagblko8 ONTUMAIBHOTO U PALlMOHATIFHOTO MCIIOJIb30BaHKs COBpE-
MEHHBIX TeXHOJIOTHI MOJArOTOBKH TPAHCIIOPTa W XPaHEHUs TPAHCIIOPTHOM Ipo-
IYKLIHH;

— npumeHeHue TIOJlyYeHHBIX 3HaHUM, HaBBIKOB U YMEHUH B MpohecCHOHAIBLHOM
NEeSATENIbHOCTH.

1.3 IIpeaMeToM OCBOEHHS JHCLUHIINHBI SBJISIOTCS cJieylouHe 00beKThI:
— BHJIbl, MOJIENIM U (U3UYECKHUEe CBOWCTBA XKUIKOCTH;

— CHJIBI, JEeHCTBYIOLIME B XKUIKOCTU, TUAPOCTATHUECKOE JIaBJIEHHE M €ro CBOM-
CTBa;

— OCHOBHBIE YPaBHEHHS U 3aKOHBI TUAPOCTATUKU (IUddepeHInanbHble ypaBHe-
HHUS paBHOBECHUS >KUIKOCTH, FMAPOCTATUYECKHI 3aKOH paclpefeieHHs [aBiie-
HUS, OCHOBHOE YpaBHEHHE I'MJIPOCTATUKH, aOCOIIOTHBIA U OTHOCHUTEJBHBIN IO-
KO JKHUIKOCTH, CHJIa TaBJICHHS )KUAKOCTH Ha CTEHKH COCYJIOB);

— OCHOBBI KHHEMATHKH >XHIKOCTH (BUIBI ABM)XEHUSI, CTPyHHAsi MOJENb JABHXKY-
IIeicsl )KMIKOCTH, OJTHOMEPHBIE TMOTOKH YKUIKOCTH, MOHSTHUS )KUBOTO CEYEHHUS,
pacxofa, CpeaHeill CKOpPOCTH, ypaBHEHHE HEepa3pbIBHOCTH MAJSl IOTOKA >KUIKO-
CTH);



4
— OCHOBBI THUIPOAMHAMHKHU (Iu(depeHIranbHble ypaBHEHHS IBHKEHHS
HJIeaIbHOM XXHMJIKOCTH, UHTerpayl bepHyiu, MoHATHE Hamopa, BHIbI HAIIO-
pOB, ypaBHeHHe bepHyiuu s MOTOKA BS3KOM »KHUIKOCTH M ra3oB, 00J1acTb
INPYMMEHMMOCTH ¥ IIPWJIOKEHUSI ypaBHeHHUsI bepHyIIH, 3aKOH H3MEHEHHs
UMITyJIbCA U MOMEHTA UMITyJIbca 00beMa KUIKOCTH);

— PeXHMBI JBMXEHHs XKHUIKOCTU B TpyOax (JlaMUHApHBIA M TypOYyIE€HTHBIMH,
KpUTHYECKOe 3Ha4YeHue yncna PeiHonbca);

— TMJpPABJIMYECKHE CONPOTUBIIECHUS (BUIBI THMIPABINYECKHX COINPOTHUBIIE-
HHUH, GOpMyJIBl ATl ONpeleNieHUs MOTeph Haropa Ha THAPABIMYECKHX CO-
IIPOTUBJICHUSIX );

— YCTaHOBHBILEECS JBM)KEHHE >XUAKOCTH IO TPyOONpoBogaM (XapakTepw-
CTHKa TpyOOIpOBOZA, COeAMHEHHE MPOCTHIX TPYOOIPOBOIOB, I'HApaBiIHYeE-
CKHUH pacueT TpyOonpoBoaOB);

— HEyCTaHOBUBIIIEECs BIKEHUE KXUAKOCTH MO TpyOompoBoaaM (ypaBHEHHUE
bepHyn 11 HeyCTaHOBUBLIErOCs IBM)KEHHS, SIBJICEHHE THIpoyaapa, ¢op-
myna H.E. XKykoBckoro);

— HCTEYEHHE XXHUIKOCTU Yepe3 OTBEPCTUS U HACa/IKH, CUJIOBOE BO3JEHCTBHE
IIOTOKA Ha Iperpazuy;

— MOJIEJIMPOBAHHWE TUAPOMEXAHUYECKHX IpoLeccoB ((hU3UYECKOe MOIEIH-
pOBaHUE, OCHOBHBIE IIOJIOKEHUSI TEOPUH MOA00Us, KPUTEPHUH MMOI00HUs, Ma-
TeMaTU4YecKoe (YMCIeHHOE) MOJETMpPOBaHUE, TIPOTPAMMHEIE TPOAYKTHI IS
peleHus 3a/1a4 TUAPaBIUuKH);

— NpUOOpPBI JJIs U3MEPEHUS THIPABIHYECKUX TapaMeTPOB.

1.4 Mecro y4eOHOH IMCUHMILIHHBI B CTPYKType 00pa3oBaTe/IbHOH MNpo-
rPpaMMBbl.

Hucnunnuaa «['mapaBnuka u HedTerazoBasi MEXaHHKa» OTHOCHTCSA K 0a30BoOi
yactyu 6noka 1 Jlucuunuineel (MOAYJIH) U ABIsSETCS 00s3aTeNIbHON AUCIUIUIMHON CTY-
nentoB npu ocsoeHuu OIII no nanpasnenuto 21.03.01 «Hedrerazosoe neno», mpo-
¢unsam «bypeHre HeTSHBIX U ra30BBIX CKBXUHY», «JKCIUTyaTanus U no0bda Hed-
TH», «CoopyKeHHe U peMOHT 0OBEKTOB CUCTEM TPYOOIIPOBOIHOIO TPAHCIIOPTaY.

B pe3synbrare mM3yueHus AUCLUIUIMHBI OOydyarolMics NOJDKEH OCBOMTH YaCTH
YKa3aHHBIX B IIyHKTe 1.1 KOMIeTeHIui U JeMOHCTPUPOBATh ClEAYIOLIUE pe3yJibTa-
TBI:

3name
OCHOBHBIE (pU3UYECKUE CBOWCTBA )KUIKOCTEH U ra3os;

e 0o0mMe 3aKOHBl U YpPaBHEHMsS] TMAPOCTATUKHU (FHMAPOCTATHYECKHI 3aKOH
pacrpefiesieHusl 1aBJIe€HUsl, OCHOBHOE ypaBHEHHE T'MIPOCTaTUKH, ypaBHe-
HUE MIOBEPXHOCTEN paBHOT'O J1aBIIEHUS);

® METOJUKY ONHCAHUS OTHOCUTEIBHOIO ITOKOSI JKUIKOCTH;

® 3JIEMEHTBI CTPYHHON MOJIENIHN ABHXKYIIENCS KUIKOCTH;

® 3JIeMEHThI TI0TOKA XKUIKOCTH;
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o01IKe ypaBHEHUS SHEPrud B IuddepeHnnansHoi U HHTErpaibHOMi (Gop-

Max (MHTerpan bepHy i Ui TMHUM TOKa, ypaBHeHHe bepHyumy 1 mo-
TOKa BSI3KOM KUIKOCTH);

001acTh MPUMEHUMOCTH ypaBHeHUs bepHy iy,

BUJIbl HAIIOPOB U UX SHEPreTUYEeCKUNA U TeOMeTPUYECKUI CMBICIIBI,
PEKUMBI IBH)KEHUS )KUIKOCTH B TPyOax;

NPUPOAY THIPABINYECKUX COMPOTUBIICHUN;

OCHOBHBIE CBEJEHHs O JIBWKEHUH XHUJIKOCTH IO TPyOOIpOBOIaM, HCTeYe-
HHUM 4Yepe3 OTBepCTHsSI U HACalIKH;

OCHOBHBIE CBEJIEHHUS O CHJIOBOM BO3JIEHCTBUU MOTOKA HA MIPErpabl;
YCTPOWCTBO M NPUHLIMI AEUCTBUS NPUOOPOB Il U3MEPEHHUS THAPABIAYE-
CKHX BEJIMYMH (IUIOTHOCTH, BA3KOCTH, IaBJI€HUS, PacX0/a ¥ CKOPOCTH);

OCHOBHBIE€ CBEJICHUS O MOJIEIIMPOBAHUU TOTOKOB XHIKOCTEH U TEOPHH
1o100us.

Ymemo

NPUMEHATh OCHOBHOE YpaBHEHHE T'MAPOCTATUKU U ypaBHeHUEe bepHyiuu
IUIsL pelleHus] MPaKTUYECKUX 3a/1ay;

OIIPENEIATh PEXXUMBI ABMKEHUS )KUAKOCTH B TPYOOIPOBOAAX U BEIOUPATH
K03 (ULIUEHTHI CONPOTHBIICHUH;

omnpenesTh KO3 UIMEHThl UCTEUSHUS KUIKOCTH Yepe3 HacaKHu,
CTPOUTH 3IIOPHI 1aBIIEHUS )KUJKOCTH Ha CTEHKH COCY/IOB;
UCIIOJIB30BaTh MIPUOOPHI ISl U3MEPEHUs THIPABIMYECKUX BEIUYHH;

OINpeIeNIATh TMIPAaBIMYECKOE COJEP)KaHUE TMAPOMEXaHUYECKUX MpoIiec-
COB B CHCTeMax U 000py10BaHUU He(TEra3oBOH OTPACIIH.

Bnaoemo

METOJIMKOM pacueTa CHUJI 1aBJI€HUs Ha CTEHKU COCYIOB;
METOAUKON IPUMEHEHUs ypaBHeHUs bepHyiuiu;
METOAMKON pacyeTa TpyOONpOBOIOB AJS )KUIKOCTHU U rasa;

OCHOBHBIMM COBPEMEHHBIMH METOJaMH IOCTAHOBKM M pEIIeHHs 3aaay
T'MIPaBIIUKH.
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B tabmuue 1.1 npuBeneHsl MpenIecTBYIOIINHE U MOCIEIYIONIHE AUCIMILUIAHEIL,
HalnpaBJIeHHbIE Ha (OpPMUpPOBaHUE KOMIIETCHIINH, 3asBJIEHHON B IMyHKTe 1.1.

Tabnuua 1.1 — Jlucuuniuzel, HarpaBieHHble Ha GOPMUPOBAHKUE KOMIIETEHIIUHA

IIpeaqmecTByomue Hocaenyromue guc-
Kon HaunmeHoBaHNe KOMNETEHIINH JHCIUIITHHBI [T
(rpynmnsi
AMCUMIITHH)
IIpodeccnonaibHbIE KOMIIETEHIIHH
IIK-1 |CnocobrocTs mnpuMeHsTs mnpoueccHsli|b2.5.01 Marematuka |B3.B.02 'uapasinuye-
IOAXOJ B NpakTH4YecKoH nesrensHOCTH,|b2.5.02 UHpopmarTnka |CKie MalIMHBI B KOM-
couyeTaTh TEOPHIO U NMPAKTHKY b2.5.05 ®usuka IIPECCOPBI
b2.B.02 I'eonorus u b3.B.06 TexHomorus
JIUTOJIOTHS OypeHust HeQTAHBIX U
b3.B.01 OcHoBBI HEe(- |ra30BBIX CKBaXKHH
TEra3oBOro jJena b3.B.09 3akanuuBa-
HHE U KpeIUIeHHe
HedTerazoBbIX CKBa-
KHUH
Bb3.B.05 Cuctemsr
IIK-2  |CnocobHocTh ocymecTBasiTh M Koppek-|b3.5.07 Cnoco6HocTs  |pa3paboTku u 3Kc-
THPOBAaTh TEXHOJOTHYECKHE IPOLIECCHI|yUYUTHIBATh BIUSHUE IUTyaTaluu HedTera-
IIPH CTPOMTENILCTBE M PEMOHTE CKBA)KUH|TMIPOMEXaHHYECKHX  |30BBIX MECTOPOIXK/IE-
pa3IMYHOTO Ha3HaueHuss u npoduisi|pakTopoB HA TEXHOJIO- |HUH ‘
CTBOJIAa HA CyLIE U Ha MOpe THYECKHUH Ipolece b3.B.09 Byposeie
CTPOMTENBCTBA M pe-  |TEXHOJOTHYECKUE
MOHTa CKBa)XUH KHUJIKOCTH

2 IlepeyeHb MIaHHPYeMbIX Pe3y/IbTATOB 00y4YeHHs MO JHCUHILIHHE, COOT-
HECEHHBIX C IVIAHHPYEMbIMH pe3yJIbTATAMH OCBOEHHSI 00pa3oBaTe/IbHOI NMpo-

rpaMMBbI

VuebHas qucuuIiHa obecnedrnBaeT GopMupoBaHue yactu kommnetenuuit [TK-1

u [1K-2.

2.1 IncunninHapHasi KapTa KoMIeT

ennuu [1K-1

Kon DopMyJIHPOBKA KOMIIETEHIIHH
CrnocoGHOCTh MPUMEHSATH IPOLIECCHBIN MOAXO0] B IPAKTHYECKOH e TeTbHO-
IIK-1 CTH, COYETATh TEOPHIO U NIPAKTHUKY.
Kon ®opMyJIHPOBKA JHCHHUIIHHAPHOH YaCTH KOMIETEeHIHH
K-1 CnocoOHOCTH BBISIBIISITH ¥ AHATTM3UPOBATH CYITHOCTh THAPOMEXaHHYECKUX
1po6JieM, BO3ZHUKAIOUIUX B X0OJI€ IPAKTUYECKOH JIeATEIHOCTH.
b3.6.07




TpeGOBamm K KOMIIOHEHTHOMY COCTABY YaCTH KOMIIETEHIHH

ITK-1

Ilepevyenb KOMIOHEHTOB

Buasbi yueoHoit

CpeacrBa oneHKH

padoThI
B pesyabTaTe 0CBOCHHS] KOMIIETEHIIUH CTY/AEHT:
3Haer:
Jlexuumu. TecroBbie Bompocs!
— o01mue 3aKOHbI U ypaBHEHHS THIPOCTATHKH; CamocrosiTenbHas | I TEKYIIETO U Py-

— MOJIEJIM XXHAKOCTH: HeallbHas U peabHas;

— OCHOBHBIC 3aKOHBI JBHIKCHHUS HICAIBHOH H
BSI3KOM JXHUJIKOCTEH U ra3os;

— OCHOBHBIE CBEJIEHHUS O IOJO0OMH M MOJIEIUpO-
BaHUHU I'HIPOMEXaHUYECKHUX IIPOILIECCOB.

pa0oTa CTy/IeHTOB
10 U3YYEHHIO TEO-
PETHUYECKOTO Ma-
TepUasia.

O€XHOTO0 KOHTPOJIS.

Ymeer:

— IPUMEHATH OCHOBHOE ypaBHEHUE THIPOCTATH-
KA U ypaBHEeHUs bepHyim s perieHus mpak-
TUYECKHUX 3a/aY;

— OIpe/eNsATh PEXUMBI JIBI)KEHHUS KUIKOCTH B
TpyOompoBoiax H BbIOMpaTh KOIPPHIHUEHTHI
COIIPOTUBJICHUH;

— HCIOJIB30BaTh OCHOBHBIE 3aKOHBI CTAaTUKH H
KHHEMATHKH XUJKOCTEH, , UX B3aHMOJEHCTBUS
MeXay co00H U TBEPIBIMH TEJIaMHU.

[IpakTnyeckue 3a-
HSTHSL.
JIaboparophsie pa-
OOTEHL
CamocTosTenpHas
paboTa CTyI€HTOB
(moaroroBka K
JIEKIHSIM, TIPaKTH-
YECKHUM 3aHSATHSM,
1abopaTOpPHBIM pa-
6otam)

[IpakTiueckue 3a1a-
HUS K KOHTPOJIbHBIM
paGoram,

Otuér no JIP.

Baapeer:

— METOJMKOH pacyera CHJI JIaBJICHUS Ha CTEHKH
COCYIIOB;

— METOJUKOH NpPHUMEHEHUs ypaBHEHHs BepHyi-
J;

— METOJIMKOH pacyeta TpyOOIpOBOIOB IS YKH/I-
KOCTH H rasa.

CamocrosTeapHas
pabora 1o nozaro-
TOBKE K 9K3aMeHY.

Bompocs! k sx3aMeny.

2.2 lucuunyinHapHas kapta komnerennuu IIK-2

Kona @opmyIHpPOBKA KOMIIETEHIHH

MK-2 CrnocoOHOCTh OCYIIECTBIATh U KOPPEKTHPOBATH TEXHOJIOTHYECKHUE IIPOIIECCHI

CTBOJIAa Ha CyllI€ U Ha MOpE.

IIPY CTPOUTEIBCTBE H PEMOHTE CKBAXXHH PA3JINYHOTO HA3HAYCHHUS M IIPOQHIISL

Kog @opMyTHPOBKA JHCHHUILIHHAPHOMH YaCTH KOMIIETEHIHH

IIK-2 CnocoGHOCTh yUHTHIBATh BIMSHUE THAPOMEXaHUYECKUX (aKTOPOB HA TEXHO-
b3.6.07 JIOTHYECKHH IIPOLECC CTPOUTEIBCTBA H PEMOHTA CKBAXKHUH.




Tpeﬁosaﬂuﬂ K KOMIIOHEHTHOMY COCTAaBY YaCTH KOMIIETEHIHH

ITK-2

IlepeyeHb KOMMOHEHTOB

Buabi yueonoit

CpeacrTBa oneHKH

padoThI
B pesyabTaTe 0cBOCHHS] KOMIIETEHIHH CTYIEHT:
3Haer: Jlexmuu. TecroBble Bonpock!
— OCHOBHBIE 3aKOHBI U ypaBHEeHHUs runapoctatiku | CamocrosTenpHas | Ul TEKYLIETO U py-

U KHHEMATHUKH UJI€aTTbHOU U BA3KOH XUIKOCTH;
— 3aKOHBI pacIpeeseHusi CKOPOCTe! MpH JTaMu-
HapHBIX ¥ TypOyJEHTHBIX TEUEHHUSX JXUAKOCTH B
Tpybax;

— M3MEHEHHE MABIICHHUS IPH THUIPABIHYECKOM
yaape B TpybompoBonax, ¢opmynsr H.E. Xy-
KOBCKOT'0;

— COOTHOIUEHHUS U ONpENENIEHUsS MOIIHOCTH
II0TOKA B 33JJaHHOM CEYECHHUH;

— 3aK0H J[apcu — TMHEHHBIH 3aKOH QHIBTpAIHH;
— BUIBI THAPABIMYECKUX CONPOTHBIIECHHH, (op-
MYJIBI JUIsl OTIpEe/IETICHHs TOTEePh HAIopa;

— OCHOBHBIE CBEJICHUS O IBM)KEHUH KUIKOCTH
110 TpyOOIIpOBOIaM, HCTEYEHUH Yepe3 OTBEPCTHUS
U HACaJK{d ¥ CHJIOBOM BO3JCHCTBHM IOTOKa Ha
nperpaj.

paboTa CTyI€HTOB

10 U3YUYEHHIO TEO-

PETUYECKOro Mare-
puaa.

0EXHOro KOHTpOJIS.

Ymeer:

— IPOBOJUTH PACYETHl IMPOCTBIX H CIIOXKHBIX
TpyOOIIPOBOJIOB;

— NPOBOJMTH pacyeThl AABJICHUS IPH TUAPABIIH-
YeCKOM yape;

— NPOBOJIUTH NMPAKTUYECKHE PACUYEThl CHIOBOTO
BO3JCHCTBHS IOTOKAa HAa OTPAHUYUBAIOIIHE €r0
CTEHKH.

[IpakTyeckue 3a-
HSTHSL.
JIaboparopHsle pa-
OOTBHL.
CamocrositenpHas
paboTa CTyIeHTOB
(moaroToBKa K JIEK-
UM, TIPAaKTHYe-
CKUM 3aHATHSM,
1abopaTOpHBIM pa-
6oTtam)

[IpakTudeckue 3ana-
HHSI K KOHTPOJIBHBIM
paboram.

Ortuér no JIP.

Buaapeer:

— METOJMKAMH THAPABIMYECKHUX PAacYeTOB T'H/I-
PaBIMYECKUX CHCTEM;

— I'HJpPaBIMYECKUMH METOJaMH pacyeTa M aHa-
JM3a PeXUMOB PabOTHl TEXHOJIOTHYECKOTo 000-
PYZOBaHUS IPH TPAHCIIOPTHPOBKE W XpaHEHHH
YIJIEBOJIOPOJIOB;

— OCHOBHBIMH COBPEMEHHBIMH METOJIaMH II0CTa-
HOBKH U peIIeHHs 3aa4 'HIPOMEXaHUKH.

CamocrositenpHast
pabota no noaro-
TOBKE K 3K3aMEHY.

Bomnpocs! k sx3ameny
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3 CrpykTtypa y4eOHOl JHCUHILUIHHBI 10 BUIaM H opmMam y4eOHol paboThI

OO0BeM IUCHMIUIMHBI B 3a4eTHBIX enuHuuax coctariser 4 3E. KomuuecTso
4acoB, BBIIEJIEHHBIX Ha KOHTAKTHYIO paboTy oO0ydaroluxcsi ¢ mperojaaBareieM (1o

BH/IaM Y4eOHBIX 3aHATHI) U Ha CAMOCTOSATENbHYIO paboTy 00ydaroluXcs yKa3aHo B
Tabiuue 3.1.

Tabnuna 3.1 — O6bEM 1 BUIBI yueOHO# pabOThI

M Buasbi yueoHoii pa6oThi T pyRoSNOCTE, |
LI 1o ceMecTpam BCEro
1 2 3 4 5
1 | AyanTopHas (KOHTaKTHasi pa6ora) 45 45
- nexuuu (JI) 18 18
- naboparopusie pabotsl (JIP) 23 23
2 | Kortpoiss camocrosrensHoi pabotel (KCP) 4 4
3 | CamocrosiTeqbHasi pabora cryaentoB (CPC) 63 63
- H3y4EHHE TEOPETHYECKOro MaTeprasa 30 30
- IOATOTOBKA K Ay JUTOPHBIM 3aHSTHUSIM (JIEKIIH- 23 23
SIM, IPaKTHYECKUM, J1a00PaTOPHBIM)
- IOArOTOBKA OTYETOB 110 J1ab0paTOpHBIM pado- 10 10
TaM
4 | UtoroBslif KOHTPOJE (MIPOMEXYTOYHAS
aTTecTalus 00y4JaroIuXxcs) 10 JUCHUILUTHHE: JK3aMeH 36
3a4ém /aKk3amen
5 | TpyaoémMKocTh AMCHUIIHHBI, BCETO: 1
B yacax (1) 144 144
B 324€THBIX eanHunax (3E) 4 4

4 Copep:xkanue y4eOHOH JHCHHILTHHBI

4.1 Moay/bHbIH TeMaTHYeCKH MJIaH

Tabnuua 4.1 — TemaTuyeckuii IaH MO0 MOIYJISAM Y4eOHOM TUCHUTUIAHBL |

KosinyecTBo 4acoB U BHIABI 3aHATHI (0O4HAS
Ho- | Homep ¢hopma obyuenus)
vep pas- Horwep ayIuTopHasi pabora camo- Tpyno-
yueb- | nena TeMbI HTOro- | crosi- | ..
HOTO | IMCLH- | JHCLHII- BbIii Teap- | CeOeTEs
Mo- M- JIMHBI KCR KOH- Has 143K
Beero | JI | II3 | JIP
AyJas HBI TposIb | pabo- |
Ta
1 2 3 4 J 6 7 8 9 10 11
1 BBenenune 1 1 1/0,028
1 5 1 4 -4 9/0,194
2 2 2 5 7/0,194
1 2 3 2 2 2 5 9/0,25
4 P 2 3 5/0,194
. 5 13 | 2 11 4 | 17/0,139
Bcero mo moay.mo: 24 9 15 2 21 47/1,34
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1 2 3 4 5 6 7 8 9 10 11
6 6 2 6 12/0,305
7 6 2 4 6 12/0,333
4 8 2 2 5 7/0,194
9 1 1 3 4/0,139
) 10 1 1 2 2 3/0,083
11 8 8/0,278
12 6 6/0,167
3 13 6 6/0,167
3;:;12 1 1 1/0,028
Bcero mo moay.o: 17 9 8 2 42 61/1,69

IIpome TOYHaAA aTTecTra- |

pOMERy s 36 36/1,0
Uroro: | 41 |18 23 | 4 36 63 144/4,0

4.2 Copnep:xaHue pa3ejioB H TeM Y4eOHOH AHCHHIIIHHDI

Moayab 1. TeopeTnueckne 0CHOBbI THAPABJIHKH
JI-9 4, JIP-15 4y, CPC-21 y.

Pa3nen 1. O0mue cBeneHus

Beseoenue. JI-1 u.

IIpenmer, 3agauu ¥ CTPyKTypa JUCUMIUTMHBL. KpaTkuit uctopuueckuit 0630p.
Posnp runpaBiuky B HedTerasoBoM Jejie.

Tema 1. O01IME CBEIEHUS O XUIKOCTH

[lonsitre >xunkoctd. Bunpl sxumkocteil. ITMOTHOCTB, BSI3KOCTH KUIKOCTEH.
PacTBopuMOCTB rasza B )XHAKOCTSX. 3aBUCUMOCTh OCHOBHBIX CBOMCTB JKHMKOCTH U ra-
3a OT TeMIiepaTypsl U naBnenus. [lapoobpasoBanue. Kunenne. KaBurarus.

Paznen 2. 'ugpocratuka

Tema 2. OCHOBHBIE MIOHATHS U 3aKOHBI THAPOCTATUKU

Cunel, JeACTBYIOLIME B XUIKOCTIX: MIOBEPXHOCTHBIE M MacCOBBIE CHIIBI. [ M-
pOCTaTHYECKOe JIaBJIeHHE U €ro CBOMCTBA.

Tema 3. OCHOBHBIE ypaBHEHHUSI PaBHOBECUS KUAKOCTEHN U ra30B

JuddepennnanbHble ypaBHEHUS! paBHOBECHS )KUJIKOCTH, OCHOBHOE YpaBHEHHE
TUAPOCTATUKU. JlaBlieHHe B TPOU3BOJILHON TOYKE XUAKOCTH. [ MapocTaTnyeckuii 3a-
KOH pacnpeneneHus nasneHus. Cunia qaBieHus )KUIKOCTA Ha CTEHKH COCYIOB. 3aKOH
Apxumena. OTHOCUTENBHBIN MTOKOH JKUIKOCTH.

Paznen 3. 'uapoanHaMuka >KMAKOCTH
Tema 4. KuneMaTHka >XUJIKOCTH
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Buns!l nBrxenus xxuaxoctu. CTpyitHast MOENb IBHKYIIEHCS )XUAKOCTH. JIn-
HMH TOKa, TpyOKa Toka. JKuBoe ceuenune. Pacxon. Cpenusist CKOpOCTh. YpaBHEHHME
Hepa3pbIBHOCTH B FUAPABINYECcKOi hopme.

Tema 5. JInHaMUKa )XUJIKOCTH

JuddepeHnyanbHble ypaBHEHHS ABWKEHHS HIeaTbHOM )XUAKOCTH. Y paBHe-
HMs bepHyIM 11 MeabHOM M peanbHOM XUAKOCTU. ['eomeTpryeckas U SHEpPreTu-
yecKkas uHTeprperanus ypasHeHus beprymmu. Kosddunment Kopuommca. Pexxumer

JBYOKEHHS )KUIKOCTH. [ToMHBIN HAlOp B )KUBOM C€YEHUU PaBHOMEPHOTO ITOTOKA BSI3-
KON HeC)KUMaeMOM XUJIKOCTH.

Moayas 2 IIpukiaaaHbie BONPochbl THAPOMeXaHUKH
JI-9 4, JIP-8 u, CPC-42 u.

Pasnen 4 [Ipuknansbie BONPOCH THAPOMEXaHHUKH

Tema 6. I'mapaBinruecKue CONPOTUBIICHUS

Buael rufpaBiu4ecKux CONPOTUBICHUM, TOHATHS O MECTHBIX MOTEPSX Haropa
U IoTepsiX Hamopa 1o juiuHe. YpaBHeHue Jlapcu-BeiicOaxa.

Tema 7. 'uapaBinuyecKuil pacyeT TpyOOIpOBOJIOB
CucteMsl TpyOonpoBo10B Kak Hauboee 3¢ (HeKTUBHBIA BUA TPAHCIIOPTA JKHUI-
KUX U razoo0pa3HbIX npomaykroB. [IpocTeie u cnoxHble TpyOompoBoasl. [Tocienosa-

TeJIbHOE U MapajllelIbHOe COeIMHEeHHe TPyOOIpOBOIOB, THIpaBINYeCcKas XapaKTepH-
CTHKa TpyOoIpoBoIa.

Tema 8. CneunanbHble TPyOONPOBOIBI

Tpy6onpoBozsl, paboTaromiye noja BakyyMoMm (cudoHbl), 6e3HAIOPHOE BHKE-
HHe 10 TpyOam (caMOTEUHbIe TPYOOIPOBOIBI).

Tema 9. HeycranoBuBLIeeCs IBUKEHHE KUAKOCTU B TPyOOIPOBOIE

SIBeHMe ruapaBInYecKoro yaapa B TpyoomnpoBogax. Criocobsl 60peObI ¢ THI-
PaBIUYECKUM yIapOM.

Tema 10. VicTeueHue )XUIKOCTH Yepe3 OTBEPCTUS U HACAIKH

HcTeueHue )XUIKOCTH Yepe3 Majloe OTBEPCTHE B TOHKOM CTEHKE MPH IOCTOSH-
HOM Hamope. McTedyeHne )XHAKOCTU Yyepe3 HacaJKy IpU MOCTOSSHHOM Hamope. Hcte-
YeHHe Yepe3 OTBEPCTHUsS U HacaJKy IIpU IlepeMeHHOM Hanope. Mctedenue razos.

Paznen 5. MonenupoBaHue ruipoMeXaHMueCKUX MTPOIIECCOB

Tema 11. Pu3nveckoe MOJETUPOBAHUE JBUKEHUS KUIKOCTH

OcHoBHBIE TONIOXKEHUST Teopuu mnonobus. YpaBHenue Hasre-Ctokca. Mac-
mtabHble KO3()PUIMEHTHI, UHAUKATOPHI U KPUTEpUH Noao0us. ['eoMeTpudeckoe, Ku-

HEMaTH4YEeCKOe M JUHAMHUYECKOe MOJ00He MOTOKOB. DJIEMEHTHl TEOPUH pa3MepHO-
CTEHN.
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Tema 12. MaremaTuyeckoe (YUCIEHHOE) MOJEIUPOBAHUE IBHIKEHHUS MKHIKO-

ctu. KoHeuHo-pasnoctHas gopma ypaBHenuit HaBbe-CTokca u Peitnonpaca. Obmmas
CXeMa YUCJIEHHBIX METO/IOB U UX peanu3aius Ha DBM.

Tema 13. I1pubopsl 11 U3MEepEeHHUS THAPABINYECKHX BETUYMH

[TpubGops! i U3MepeHHsl IIIOTHOCTH, BSI3KOCTH, HAaBJIEHUS, CKOPOCTH U 00B-
eMHOT'0 pacxoja.

3axnrouenue JIK-1 4.

O630p mpoiaeHHoro Marepuana. [lepcriekTuBHbIe HanpaBieHHs B THAPABIHKE
U e€ MPUIOKEHUAX B TEXHUKE.

4.3 IlepevyeHb TeM NPAKTHYECKHX 3aHATHH

HpaKTI/I‘-IeCKI/Ie 3aHATHUA HE NIPEAYCMOTPECHLI.

4.4 Ilepeyennb TeM J1a00paTOPHBIX padoT

Tabnuna 4.2 — Tems! n1abopatopHsix paboT

Ne | Homep Tembl

HaumeHoBaHue TeMbl JIa00paTOPHOI padoTHI
ILI. | AUCHHILIMHBI

1 2 3

1 Tema 1 HccnenoBanue BIUSHUS TEMIIEPATYPBI XKUIAKOCTH Ha BA3KOCTh

2 Tema 2 W3mepenue naBneHus B 3aMKHYTOH MOJOCTH
[TocTpoenue skCcriepUMEHTATBHBIX JTMHHUH MHE30METPHYECKOTO | MOJI-

3 Tema 5 HOT'0 HAropa Juist MOTOKA )XUJIKOCTH B TPyOe NEPEMEHHOTO CeYSHHUS
(reomeTpuueckas HJUIIOCTpalus ypaBHeHUs bepHyim).

4 Tema 6 Pe>xuMBI IBHKEHUS KUIKOCTH

5 Tema 7 Hccnenopanue ko3¢ punuenTa ConpoTUBICHUS TPEHHUS B KPYTIIOH Tpy-
oe

& Teva 7 DKcrepuMeHTaIbHOE ompeeeHre KO3 GHIIMEeHTOB MECTHBIX THIPaB-

JIMYECKHUX CONPOTHBIICHHUH B TpyOax

5. MeToanueckue YKazaHusl QJist Oﬁy‘lalOllll/lXCﬂ MO H3YYECHHKO JHCHHIIJIHHBI

[Ipy wu3y4eHUHM JUCLHUIUIMHBI OO0yYarolMMcs 11eJ1ecO00pa3HO  BBIMIOJHATH
cllelyrole peKOMEeHalluHu:

1. 3yuenue yueGHOMN QMCLUILIMHBI JOJKHO BECTUCH CHCTEMATUYECKH.

2. Tlocne wm3y4yeHuss Kakoro-nmubo pasfena mo y4yeOHUKY WM KOHCIEKTHBIM
MarepuajgaM pPEeKOMEHAYeTCsi IO TMaMsTA BOCIPOU3BECTH OCHOBHBIE TEPMUHBI,
orpejieNeHusl, IOHATHUS pa3/erna.

3. Oco0Ooe BHHMMaHHWE ClleqyeT YyJAEIUTh BBHINOJHEHUIO OTYETOB IIO
NPaKTUYECKUM  3aHSATUSIM, JabopaTOpHbIM  paboTaM U UHAWUBUAYAIbHBIM
KOMIUIEKCHBIM 3aJJaHUSIM Ha CaMOCTOSITEIbHYIO padoTy.
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4. M3y4eHuWe IMCLUIUIMHBI OCYLIECTBISETCS B TEYEHHE OJHOTO CEeMeCTpa,
rpaduk u3y4yeHus TUCHUILUIUHBI TPUBOAUTCS 11.7.

5. Bes TemaTHKa BOIPOCOB, H3yYaeMbIX CAMOCTOSITENIFHO, 3a1aeTCsl Ha JIEKIHIAX

npenozaasateneM. MM xke naioTcs UCTOYHHUKH (B MIEPBYIO OYepelb BHOBb H3/aHHBIE B

NIEpHOJIUYECKON HAY4YHOU JTUTEpaType) Ui Oosee 1eTaaIbHOrO MOHUMaHHUs BOIIPOCOB,
03BYYEHHBIX Ha JICKIIHH.

3.1 Buasl camocTosiTe/IbHOM paboThI CTYA€HTOB

Tabnuna 4.3 — Buasl camocTosiTenbHOM padoTsl cTyneHToB (CPC)

Homep Tembr .
. Tpynoémkocts,
(pa3znena) Bua camocrosiTeIbHOI padoThI CTYAEHTOB I
AUCIUILIHHBI
1 2 3
Tenta 1 N3ydenue TeopeTHuecKoro MaTepHuaa. 4
IToaroroBka oT4era 1o sabopaTopHoii pabore.
Tema 2 N3ydenune TeopeTHUECKOro MaTepHaa. 5
IToaroroBka otuera no sabopaTopHOii pabore.
Tema 3 IToaroToBka K ayAUTOPHBIM 3aHSTHUSIM. 5
W3y4yeHue TeopeTudeckoro Marepuaa.
] 2 3
Tema 4 [TonroroBka K ayAUTOPHBIM 3aHITHUSIM. 5
M3yueHne TeOpeTHYecKOro MaTepualia.
Tenis 5 W3ydenune TeopeTHUECKOro MaTepHuaia. 4
ITogroroBka otuera no saboparopHoii pabore.
Tema 6 [ToaroToBka K ayTMTOPHBIM 3aHSATHUSIM. 6
[ToaroroBka Kk ay/IUTOPHBIM 3aHSTHUSIM.
Tema 7 0 ” 6
¢dbopmiieHHEe oTYeTa 1o J1abopaTopHO# pabore.
W3yuyeHue TeopeTHdecKoro Marepuaa.
Tema 8 . - 7
OJIFOTOBKA OTYeTa 110 JlabopaTopHoi paboTe.
Texia 0 [ToaroToBka K ayIMTOPHBIM 3aHSTHUSIM. )
M3yueHue TeopeTHuyeckoro Mmarepuaa.
Tema 10 [ToaroroBka K ayIMTOPHBIM 3aHSTHUSIM. 1
M3yuyeHue TeopeTHyecKoro Mmarepuana.
Tema 11 [TonroroBka K ayIUTOPHBIM 3aHSTHUSIM. g
M3yuyeHne TeopeTuyeckoro Mmarepuaia.
Tema 12 [TonroroBka K ayAUTOPHBIM 3aHSTHUSIM. 6
M3yuenue TeopeTHuecKoro MaTepHuaia.
Tema 13 [ToaroroBka K ayIMTOPHBIM 3aHSTHUSIM. 6
M3yuyeHne TeopeTuyeckoro Mmarepuala.
Uroro: 63
B4 /B 3E

5.1.1 A3yyeHue TeopeTudyeckoro Marepuaia

TemaTuka BOIIPOCOB, U3YYA€MBIX CaMOCTOATECIIBHO.
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Tema 1. Obume cBeneHUs O XHIKOCTU: Pacmeopumocms 2a306 6 HCUOKOCMU.
IIapoobpa3zosanue. Kunenue. Kasumayus.

Tema 2. OcHOBHBIE NOHATHUS U 3aKOHBI TUAPOCTATUKHU: | UOpocmamuueckoe 0as-
JIeHue U e20 ceolcmaa.

Tema 3. OcHOBHBIE ypaBHEHHUS pPaBHOBECHS XKHUAKOCTEH u ra3oB: Cuna oaenexus
JHCUOKOCMU HA CIMEHKU COC)YO08.

Tema 4. Kunematuka >xUIKOCTH: Buowl 0sudicenus scuoxocmu.

Tema 5. Jlunamuka xXUIKOCTU: [10NHbII HANOP 8 HCUBOM CEUEHUU PABHOMEPHO20
NOMOKQ 8A3KOU HECHCUMAECMOU HCUOKOCTIU.

Tema 6. I'mapaBnuueckue conpoTHBIeHUs: MHmepgpepenyus 2uopasnuueckux
nomeps Hanopa.

Tema 7. I'mppaBaudeckuil pacuer TpyOonpoBooB: Budsr mpybonpoeooos.
Tewma 8. CnennansHble TpyOONIpoBOABL: Haznauenue u 6uowi.

Tema 9. HeycranoBuBleecss NBHXEHHE XHIKOCTH B TpybOompoBome: Obuwue
ceedenus 0 2uopasnuieckom yoape 8 mpybonpogooax. Cnocobvl cHudicenus yOapHo-
20 0aBneHUs.

Tema 10. McTedeHus )XUIKOCTH Yepe3 OTBEPCTUS M Hacaaku: Hcmeuenus uepes
omeepcmus U HacaoKu npu nepemeHHom Hanope. Mcmeuenue 2azoe.

Tema 11. ®usznueckoe MoAeNIUpPOBaHUE ABUKEHHS XHUAKOCTU: YpasHnenue Ha-
gve-Cmokca. Macwmabnvle kosghguyuernmol, uHOUKaAMOpsvL U Kpumepuu noooous.
I'eomempuueckoe, kuHemamuueckoe u OUHamMuyeckoe nooobue NomMoKkos. InemeHmol
meopuu pazmepHocmeti. OcHo8bl meopuu pazmepHocmeltl.

Tema 12. Marematuueckoe (YUCIEHHOE) MOAEIMPOBAHUE IBHXKEHHS JKAIKOCTH:
Koneuno-paznocmuas ¢gopma ypasnenuii Hasve-Cmokca u Petinonvoca. Obwas
cXema YUCIeHHbIX Memo0oos u ux peanuszayus Ha IBM.

Tema 13. [IpuGops! s U3MepeHus TUAPABIMYECKUX BeNUYHH: [Ipubopur 014
UsMepeHus NIOMHOCMU, 8A3KOCMU, 0ABNIeHUs, CKOPOCMU U 00beMHO20 pacxooda.

5.1.2 KypcoBoii mpoekT (KypcoBasi paboTa) He IpeayCMOTpEH.

5.1.3 Pedepar He mpeaycMOTpeH

5.1.4 PacueTHo-rpaduueckue paboThl He NPeIyCMOTPEHHBI.

5.1.5 unuBuyanbHOe 3aJaHle HE MIPeayCMOTPEHO.

5.2 Oo6pa3oBaTeibHbIE TEXHOJOTHH, HCNOJIb3yeMble
Aast pOpMHPOBAHHUSI KOMMETEHIHI

HpOBeI[eHI/Ie JIEKUMOHHBIX 3aHATHUM MO0 JUCLUILIMHE OCHOBBIBAETCSI HA aKTHBHOM
METOAC o6yquH5{, IIpU KOTOPOM YyHalllueCsad HE IMaCCUBHBIC CIYIIATCIIA, a aKTHBHBIC
Y4YaCTHHUKH 3aHATHA, OTBEYAIOIIWE Ha BOIIPOCHI IIPEIIOgaBaTEIIs. BOHpOC& nmpemnoga-
BaTelId HALCJICHBbl Ha AaKTHBHU3AIUIO IPOLIECCOB YCBOCHHSA MAaTE€pHalia, a TaKXe Ha
Pa3BHUTHE JIOTHYCCKOI'O MBIIIJICHUA . Hpeno;laBaTenL 3apaHE€€ HaME€4acT CIIMCOK BO-



15
IPOCOB, CTUMYJIMPYIOIIUX aCCOUMATHBHOE MBIIIEHHE U YCTAaHOBJICHHS CBs3ei C pa-
Hee OCBOEHHBIM MaTepHaJIOM.

IIposenenne 1ab0PaTOPHBIX 3aHATUH OCHOBBIBAETCS HA HHTEPAKTHBHOM METOJIE
00y4eHHs, IpH KOTOPOM 00ydaroIecs: B3auMOIEHCTBYIOT He TOJIBKO C IIPero/iaBa-
TeJeM, HO ¥ Apyr ¢ ApyroM. IIpu 3ToM IOMHHUpYeT aKTUBHOCTH yYalIUXCS B IPO-
necce oOyueHus. MecTo npenonaBartelsi B HHTEPAKTUBHBIX 3aHATUSX CBOAUTCA K Ha-
IPaBJIEHUIO JEATEIBHOCTU 00YYaroIIUXCs Ha TOCTHIKEHUE IIeIel 3aHATHI.

6 ®oH OLIEeHOYHBIX CPEACTB

6.1 Texkymul KOHTpPO/b OCBOEHHS 3aJlaHHBIX JHCUHILUIMHAPHBLIX 4YacTeil
KOMIIeTeH U

Tekymuii KOHTPOJIL OCBOEHHMSI AUCLMIUIMHAPHBIX YacTell KOMITETEHIHH MPOBO-
IUTCS B CIEAYIOMUX popMax:

— OIpOC, TeKyIasi KOHTPOJIbHas paboTa Ul aHalM3a YCBOSHHUS MaTepHaa Ipe-
IBIAYIIEH JEKLUHH;

— OLIEHKa paboThl CTYZIEHTa Ha JIEKIIMOHHBIX M JJADOPATOPHBIX 3aHATHIX B PaM-
KaX peUTUHIOBOMN CUCTEMBI.

6.2 PyOexxHbIi H NPOMeXKYTOYHBIH KOHTPOJIb OCBOEHHS 3aJaHHBIX
AMCUHMIIMHAPHBIX YacTedl KOMIeTeHIHi

PyGexHbIli KOHTPOJIb OCBOEHHS AUCHHMILIMHAPHBIX YacTel KOMIIETEHIUH IMpo-
BOJIMTCS 10 OKOHYAHUU MOJYJIeH TUCLUIUINHBI B CIEAYIONMX GhopMmax:
® KOHTpOJIbHBIE PaboThl (MOOYHH 1, 2,);
e 3amura JabopaTtopHbiX paboT (Moayns 1, 2);
® KOMIIBIOTEPHOE TeCTUpOBaHue (Moayb 1, 2).

6.3 UToroBpiii KOHTPOJIb OCBOEHHSl 3aJaHHBIX JHCHHIIHHAPHBIX YacTei
KOMIeTeHIHH

1) 3auyéT: He mpeTyCMOTpeH.

2) Jk3ameH:

— 9K3aMeH I10 JUCLHMIUIMHE IPOBOAMTCS YCTHO Mo OuneraMm. buner comepxut
J[Ba TEOPETUUYECKUX BOIPOCA U OAHO MPAKTHYECKOE 3alaHuE;

— O9K3aMEHaIlMOHHAsl OIEHKA BBHICTABIIAETCS C YYETOM pe3ysIbTaTOB PyOeKHOM
aTTEeCTALUH.

@oHIBI OLEHOYHBIX CPECTB, BKJIIOYAIOIIUE THUIIOBBIE 3al[aHUs, KOHTPOJILHBIE
paboThl, TECTBI U METO/bl OLEHKU, KPUTEPUH OLIEHWBAHUS, NepeYeHb KOHTPOIBHBIX
TOYEK M TablMua IUIaHUPOBAHUS Pe3yNbTaTOB OOy4YEeHHsS, KOHTPOJLHbIE 3aJaHHs K
9K3aMeHy, ITO3BOJISIOIINE OLEHUTh pe3yJbTaTbl OCBOCHHS JAHHOW JIUCLMIIIUHBI,
BxozAT B coctaB PIIJl B Bune npunoxxeHwus.
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6.4 Buabl Tekyuiero, py0e;kHOro H HTOroBoro KOHTPOJIS OCBOEHHS 3JIeMeH-
TOB H YacTeH KOMIEeTeHIHH

Tabnuua 6.1 - Buas! KOHTPOJIS OCBOEHHS DJIEMEHTOB U YacTel KOMIIETEHIIUH

Bua xouTpos

KoHTpo/mpyeMble pe3yJibTaThl 0CBOEHHS

I'P | Tpen. | Jk3a-
aucumaebl (3YBeI) TT PT | KP (KP)| (JIP) i

B pesyiabTaTe 0cBOCHHS KOMIIETEHIIHH CTY-
JeHT:
3Haer:

OCHOBHBIE CBOMCTBA XXHJIKOCTEH U ra3os;

+ +
o01ye 3aKOHBI U YpaBHEHHS THIPOCTATH-

KU (THAPOCTATUYECKUH 3aKOH pacmpene-

JIEHUsl JaBJICHUS, OCHOBHOE YpaBHEHHE + +
THJIPOCTATHUKH);

3JIEMEHTHI CTPYHHOH MOJEIH JABHXKYLICH-

Cs1 )KUIIKOCTH; + +
3IIEMEHTHI IOTOKA XKHUIKOCTH; N
YPaBHEHUS IBUKCHUS HUICAIBHON XKHUIKO-

CTH; + +
o0Imue ypaBHEHUsS OJHEpPruu (MHTErpal

bepHymin nis IMHMM TOKa, ypaBHEHHE + 1
bepHyu 1715 1OTOKA BA3KOM XKHJIKOCTH);

o0acTH UCNONb30BaHUS ypaBHEHHUs bep-

HYJUTH; : +
BH/IbI HAllOPOB M HMX JHEPreTUYECKHH U

reOMETPUYECKHUH CMBICIIBI; + +
PEKHMBI TEYEHUS XKUJIKOCTEH; N 1
npupony (MexXaHW3M  BO3HHMKHOBEHHS) + "

TAAPAaBIIMYCCKUX COHpOTHBHeHHﬁ;

OCHOBHBIC CBCIACHUA 00 YCTaHOBUBLIEMCS
W HCYCTAaHOBHBHIEMCSA JABHXXCHHHU XHUIKO-
CTH IIO TPY6OHPOBOZ[8.M, HUCTCYCHUH XKHI- + +
KOCTH 4€pPE3 OTBEPCTHUA U HACAJIKHU

OCHOBHBIE CBEJICHUSI O MOJOOMH H MOJIe- |
JIAPpOBAaHUHU ITIOTOKOB; + +

YCTPOMCTBO M IPHUHUUN ACUCTBUS HMpUOO-
POB Ul U3MEPEHHS T'HIPABINYECKUX Be-
JTUYMH (TUIOTHOCTH, BSI3KOCTH, JaBJICHUS,
pacxosia ¥ CKOPOCTH).
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YmMmeer:

IPHMEHATH OCHOBHOE YpaBHEHHE THIPO-
CTaTMKM M ypaBHeHHEe bepHymum s pe-

IICHUA NMPAKTHYCCKHUX 3a/1ay4,

OIIPEeNIeNIATh PEXUMBI IBIIKEHUS KUIKOCTH
B TpyOonpoBoax U BeIOMpaTh Kodddurm-

CHTBI COHpOTHBHCHI/Iﬁ;

CTPOUTH SIIOPBI PACIPEACIICHUA ruapo-

CTaTHYCCKOI'o JaBJICHUA B JKHUIOKOCTH,

HCII0JIb30BATh l'IpI/I60pBI I UBMEPEHUA

JaBJICHHUA B XXHIKOCTH;

BBIIBJIATD KOHKPETHOE€ COACPXAHUE THI-
POMEXaHHYECKUX IPOLECCOB B CHCTEMAX H

o0opynoBaHHH He(TEra30BO# OTpacIu.

Baapeer:

METOIUKOM pacy€Tta CHJI MOaBJICHHUSA Ha

CTCHKH COCYIOB,

METOJMKOM INPUMEHEHHs ypaBHEHHsS bep-

HYJUIH,

METOMKOH pacueTa TpyOOIPOBOJOB JUIS

JKHUJKOCTH U rasa,;

OCHOBHBIMH COBPEMECHHBIMH METOJAaMH I10-

CTaHOBKH U PCIICHHUS 3a4a4 r'HApaBJIUKH.

TT — Texyiee TecTupoBaHue (KOHTPOJIb 3HAHHUH 110 TEME);

PT — pybexxHoe TecTHpOBaHHE 110 MOAYJIIO (aBTOMaTH3UPOBAaHHAS CUCTEMA KOHTPOJIS

3HaHUN),

KP — pyGexxHast KOHTponbHasi paboTa Mo MOAYIIO (OIlEHKA YMEHHIA );

I'P — pacuetHo-rpaduueckue padbora;

Tpen (I13)- naGopaTtopHbie 3aHATUS C TOATOTOBKOM OTYETA.
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7 I'paduk yyeOGHOro npouecca mo AMCUHIIHHE

Tabnuua 7.1 — I'paduk yyeGHOTO MpolLiecca Mo JUCIUIIIAHE

Bun pabots! Pacmpenenenue 4acoB 1o y4eOHBIM HeIeIsIM Hroro,
1 |2 |3 4 |5 |6 |7 |8 |9 10|11|12’13 14]15|16Il7|18 q.
Pazpnen: P, P, P; P,

Jlexnun 2 2 2 2 2 2 2 i 2 18

JlaboparopHbie 4 4 B 4 4 23

paboThI

KCP P 2 4

Nzydenue

TEOPETUYECKOTO 2 4 P 2 21412224122 30

MarepHaia

IToaroroBka k

ayIMTOPHBIM

SAIVITIAM 21|ttt fr]|2]2]3|2|2]1]2]1 23

(mexiusm,

IPaKTUYECKHM,

1abopaToOpHBIM)

[ToaroroBka

OTYETOB I10 5 5 5 5 ) 10

1abopaTOpPHBIM

paboTam

Mopayab: M; M,

Kontponsnoe " N

TECTUPOBAHUE

JlucuunMHapHbIi JK3aMeH

KOHTPOJIb 36
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8 Ilepeyenn yyeOHO-MeTOAHYECKOr0 H HHPOPMALHOHHOIO o0ecneYeHus s
CaMOCTOSITeJIbHOH padoThl 00y4YalOMMUXCs M0 AHCHHIIIHHE

8.1 Kapra o0ecne4yeHHOCTH AMCHHILUIHHBI Y4eGHO-METOIHYECKOH JiHTepa-
TYpOH

B3.5.07 brnoxk 1. lucuuniunel (MOIym)
I'mapasnyka u HedTerasonas (LWKIT IMCUMIITHHDI)
THAPOMEXQHHKA X | 6a3oBas 4acTh IHKJIA X | obs3aTenpHas
BapHaTUBHAs 4acTh [IUKIIA 1o BbIOOPY CTyeHTa

(MHZEKC U 0JIHOE HA3BAHHE AMCLMITIMHDI)

21.03.01 «Hegmezazoeoe oeno»/Byperue negpmanvix u 2azoevix

CK6adICUH. IKCnyamayua u oo6cnyxcusanue 00veKkmog 00-

Ovtuu Hepmu. CoopysiceHue u pemMoHm 00beKmMos cucmem
mpyoonpoeooHoz0 mpaxncnopma.

(xoz1 HampaBJIEHUS TOArOTOBKH / (monHoe Ha3BaHUE HATPABIICHUS MIOATOTOBKH / CREYUAIbHOCHIL)
cneyuaneHoCcmu)
HJBHI'C, PHI'M, THIT VYpoBeHb CIEIIHAIUCT ®opma | x | ounas
’ 1 MoATroTOBKH: | x | Gakamasp 00yueHHs: 330YHAas
(aG0peBuarypa HanpaBeHus / cneyu- MarucTp OYHO-320YHAA
anvHocmu)
2016 Cemectp(-61): 3 KomuuectBo rpynm: 3
(rox yTBepkaeHust .
yue6Horo mana OOI) KomuuectBo crynenroB: 99
CeBacthsiHoB B.B. npodeccop
(pamunus, unuyuaner npenodasamens) (0onacHocmy)
AKD
(¢paxynomem)
PKT u 2C 239-13-43
(kagheopa) (konmaxmuas ungpopmayus)

8.2. Ilepevyenb OCHOBHOMH M JONOJTHHTE/ILHONH y4eOHOH JIUTEpPaTyPbl, HEOOXOIH-
MOM /15l OCBOEHHS AHCIHHIIIHHBI

bubanorpadguyeckoe onucanue
Ne (aBTOP, 3ar;1aBHE, BU/ H31aHHUSI, MECTO, H31aTEJILCTBO,
roJ H31aHusl, KOJIHYEeCTBO CTPAHMIL)

KoauuyecTrBo
| JK3eMILISAPOB
B OMOIHOTEKE

1 2
1 OcHoBHasi JuTEpaTypa
1 | bamra T.M., Pynues C.C., HexkpacoB b.B. I'unpasnuka, ruipoMainase! u

THAPONPUBOABL: y4eOHUK /Uit BTy30B / T.M. Bamra u np. — Mocksa: AnbsHc, 158
2010.—423 c.
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I'eiiep B.I'., lymun B.C., 3aps A.H. I'mnpasnuka u ruaponpuson. M. "He-
apa", 1991. — 331 c.

24

I'ymamun H.C. T'uapaBiuka U ruponpuBoa: yueGHoe mocoOue 1S By30B /
H.C. I'ynunun u 1p. / MockoBCcKuit rocy 1apCTBEHHbIN TOPHBIN YHUBEPCHTET,
nox pen. [TacroeBa M.JI. — M.: T'ops. ku.: U3n-Bo MI'TV, 2007. — 519 c.

40

[leiinak A.A. I'napaBiuka U rHIPOIHEBMONPHBOL: YI€OHUK /ISl BY30B /
MockoBckuii rocy1apcTBEHHbINH HHYCTPHAIBHbINA YHUBEPCHTET, THCTHTYT
JUCTAaHIIMOHHOTO 00pa3oBaHus. 4. 1: OCHOBBI MEXaHHUKH KHIKOCTH U rasa /
A.A. letimak. — M.: U3n-Bo MI'1Y, 2006, 2007. — 266 c.

45

Yyraes P.P. I'nnpaBnuka (TexHu4Yeckass MeXaHHKa XKUIKOCTH): YIEOHMK IS
By30B / P.P. Uyraes. — M.: BACTET, 2008. — 672 c.

70

2 JlonoJIHHTeIbHAS JIHTEPATypa

2.1 YueOHble M HAYYHbIE H3TAHUS

Ansriryns A.Jl., )Kusorosckwuii JI.C., Banos JLII. 'uapaBnuka u aspou-
Hamuka — M.: Ctpoiuzaar. 1987. — 414 c.

82

Pa6unosuu E.3. 'mapaBnuka — M.: "Hexnpa", 1980. — 278 c.

41

2.2 llepuoauyeckue H3JaHHS

Hsectus PAH. Mexanuka )HIKOCTH U rasa: xxypHasl.- MockBa; JIeHuHrpa:
Hayxa, 1836 — 2014 r.r.

2.3 HopMaTHBHO-TeXHHYEeCKHE H3TaAHHSI

|

2.4 OdununanbHble H3TAHUS

2.5 Ilepeyenn pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHHKAIHOHHOM CeTH

«I/IHTepHeT», HeO0OXOAMMBIX /1JIsI OCBOCHHS AHCHHUIIJINHbI

JuiekTpoHHas1 OubmoTexka Hayunoit 6ubnmuorexu [lepMckoro HarmoHass-
HOT'O HCCJIEI0BATEIHCKOTO MOJUTEXHHYECKOTO YHUBEPCUTETa [ DJIEKTPOHHBIM
pecypc : MOJIHOTEKCTOBas 6a3a TaHHBIX JIEKTPOH. IOKYMEHTOB H3/[aHHBIX B
W3n-se [THUITY]. — Dnextpon. nas. (1 912 3anuceit). — [lepms, 2014- . — Pe-
xuM gocrtyna: http:/elib.pstu.ru/. — 3ar. ¢ sxpana.

Jlanb [D1eKTpOHHBIH pecypc : 3JeKTPOH.-0U0JI. cucTeMa : OJIHOTEKCTOBas
0a3a TaHHBIX 3JIEKTPOH. JOKYMEHTOB 110 TYMaHHUT., €CTECTB., U TEXH. HAyKaM]|
/ U3n-Bo «Jlauby. — Cankr-IletepOypr : Jlans, 2010- . — Pexxum moctyma:
http://e.lanbook.com/. — 3ar. ¢ 3kpaHa.

Koncyaprant ILmoc [DnexTpoHHBIH pecypc : clipaBo4Hasi IpaBoOBasi CUCTEMA
: JOKYMEHTBl MU KOMMEHTAapHM : yHUBepcai. uHpopMm. pecypc]. — Bepcus
IIpod, cereBas. — MockBa, 1992— . — Pexxum nocryma: Kommerotep. cetsb
Hayu. 6-xu I[lepm. Ham. uccien. moMMTeXH. YH-Ta, CBOOO IHBIH
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OcHoBHbIE JaHHBIE 00 00eCceYeHHOCTH Ha § i M Q16 c

(0ama ooobpenus paboueii npoepammul Ha 3a-
cedanuu kagheopuwt)

OcHoBHas uTepaTypa obecrieyeHa :] He obecrieueHa

I[OHOJIHHTCJ'[I)H&S[ JIATEparypa obecrneyeHa D He oOecrieueHa

3aB. OTI€JIOM KOMIUIEKTOBAHHUS

Hay4YHOH OubInoTeKu WQ/ -~ H.B. TropuxoBa
v 2

Texkymue nannbie 06 o0ecrie4eHHOCTH HA

(0ama xonmpons numepamypuor)

OcHoBHas uTeparypa obecneuena I:I He o0ecrieueHa
JlononHuTenbHAS TUTEPATypa obecneuena I:I He ofecreyeHa

3aB. OT/1€]I0M KOMIUJIEKTOBAHUS
Hay4HOU OMOIHOTEeKH H.B. Tropukosa

8.3. Ilepeuenb HH(POPMALHOHHBIX TEXHOJIOTHil, HCIOJIb3YEMbIX NIPH
OCYLLIeCTBJIEHHH 00pa30BaTe/IbHOIO NMPoIecca Mo JUCHHILIHHE

8.3.1 Ilepeyenb nporpaMmMHOro odecnevyeHusi, B TOM YHCJIe KOMIbIOTEPHbIE
o0yyaromme H KOHTPOJIMPYIOLHE NMPOrPaMMBbI

Tabnuua 8.1 — ITporpammsl, Hcnoabp3yemble it O0Oy4eHUS B KOHTPOJIS
(Ha cTaguu pa3paboTKH)

Bn
Ne A HanmenoBanue
y4eOHOro Per. Homep Ha3znauenue
I NPOrpaMMHOI0 MPOXAYKTA
3aHSATHS
2 3 4 5
1 JI3 Koumponv 2omosnocmu IIpozpamma npeonasnavena ons
K 8bINONHEHUIO onpoca cmy0eHmog 6
nabopamopHwvix pabom ouan02080M pevxrcume ¢
KOHmMpONem yposHs
Nn0020MOoGNIeHHOCMU K
npoeeoeHuIo 1abopamopHsix
pabom

8.4 Ayamno- u Buaeo-nocobus
Tabnuna 8.2 — Micnone3yeMble ayJuo- U BUIEO-TIOCOOHS
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Bua ayamo-, Buaeo-nocooust
TeJle- KHHO- . ayauo- HanmenoBanue y4eGHOro mocoous
¢uabm | puabm CHAMIL | ocobue
1 2 3 4 5
+ Ypaenenue bepnynnu
+ Ilomepu nanopa npu 0sudCeHUU HCUOKOCIU
5 Bosnuknosenue u cmpyxmypa myp6ynenmuocmu
+ Hemoncmpayus onbimoé ¢ ucmeueruem
JrcuoKocmu
¥ T'azoo1cuokocmuble meyenus 8 1eMeHMAx HACOCo8

9 Onucanne MaTepHaJIbHO-TeXHHYECKOIH 0a3bl, HeOOXOAMMOIi JIsl OCyIIeCTBJIe-
HHsA 00pa30BaTeIbHOIO Npouecca No JUHCHHILIHHE

9.1 CnequaJu3MpoOBaHHbIE JIAOOPATOPHH H KJIACCHI

Tabnuua 9.1 — Crieunanu3upoBaHHbIE TaOOPATOPHH U KIIACCHI

Ilomemenns KosmuecTBo
Ne Ilnomans,
IIpunagaexnocrs| Homep 2 MOCA0YHBIX
LI Ha3zBanue M
(kadenpa) ayUTOPHH MecT
1 2 3 -4 5 6
1 | JJaGoparopust ruipaBIHKH Kaq)engzéPKT T 010k B 86,9 28
) JIaboparopust runpasmuku | Kadenpa PKT u 011k B 114 30

U JIONIACTHBIX THIPOMAIINH 25C

9.2 OcHoBHOe yueOHOe 000pyA0BaHHE

Tabnuna 9.2 — YuebHoe o6opynoBaHue

HaumeHnoBanue u mapka ®opma npuodpereHus / BJaJeHUs
Ne Koui-Bo, Homep
. obopyaoBanus (cTeHaa, e (coOCTBEHHOCTD, ONIEPATHBHOE R
o MaKeTa, IJIAKaTa) ) ynpaBJieHHe, APeH/IA H T.II.)
1 2 3 4 5
Vyebnas ycranoska ['C-01
1 | «<i3mepenne naBieHus B 1 OnepaTuBHOE ynpaBlIeHHE - 0l1kx.B
3aMKHYTO#H ITOJIOCTH
VYyebHnas ycranoska ['/[-01
«HccnenoBanue pexuMoB 010, 011
2 2 OnepatuBHOE ynpaBlieHHE
JBUKEHUSI )KUTKOCTH B k. B
WIHHIPUYECKOH TpyOe»
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VYyebnas ycranoska I'J]-02m
«IKCIepUMEHTATLHOE
IIOCTPOECHHUE JIMHUI
IIbE30METPUYECKOTO U
TIOJIHOTO HAIlOPOB JIJISt
IIOTOKA JXUJIKOCTH B TpyOe
IIEPEMEHHOT'0 CEYEHUSY.

OnepatuBHOE ynpaBiieHHe

010, 011
K. B

Vuebnas ycranoBka ['J[-04 m
«HccnenoBanue

K03 punueHTa
COIIPOTHBIICHHUS TPEHHS T10
JUTHHE B KPYTJIOH TpyOe»

OnepatuBHOE yrpaBlieHHE

010k.B

Vyebnas ycranoska ['J[-05 m
«IKCIepUMEHTAIBHOE
OIIpezieIeHue

K03} (HHUIIUEHTOB MECTHBIX
COIIPOTHBIICHUH B
TpyOOIIpOBOIAX»

OnepaTUBHOE yIpaBeHHE

010kx.B




JIMcT perncrpanuu n3MeHeHHi
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Hara,
HOMep NMPOTOKOJIAa
No 3aceaHusl
I 1-1 Copnepxkanue H3MeHEHH Kadeapsbl.
o IMoanucn
3aBeayIomero
kadeapoii
1 2 3
1
2
3




