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Pabouast nporpaMma qUCHMIUIMHGL [ MApaBIMKa U TUIPOJIOTHS

paspabotana B cootBeTcTBUH ¢ ®I'OC, yTBEp kK ICHHBIM MpUKa30M MUHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit denepannu ot
27.03.2018 Ne 218

Kpanmudukarus HHKeHep NnyTeil coo01eHus

®Dopma o0ydeHHS 3a04Has

OBBEM JUCHUIIVIMHBI (MOAYJISA) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIAEJEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSI C
NMPENOJIABATEJIEM (ITO BUJAM YUYEBHBIX 3AHATHIT) K HA CAMOCTOSTEJBHYIO PABOTY
OBYYAIOIIUXCSA

O01mas Tpy10eMKOCTb 43ET

Yacos 110 y4eGHOMY ILIaHy 144 Bupas! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: JK3aMeHsl (Kypc) 3
KOHTaKTHast paboTa 12 KOHTPOJIBHBIX pabot 3 kypc (1)
caMocCTosITeIbHas paboTa 123
4acoB Ha KOHTPOJIb 9

PacnpepeneHue 4yacoB AMCLUUNIINHBLI MO cemecTpaMm (Kypcam)

Kypc 3

Bug 3ZSMTI/II‘/'I VI PII Hroro
Jlexun 4 4 4 4
JlaGopaTopHbIe 4 4 4 4
TIpakTuyeckue 4 4 4 4
B Tom uncne unT. |4 4 4 4
HWroro ayn. 12 |12 12 |12
Konrakrhas 12 |12 12 |12
pabora
Cawm. pabora 123 123 |123 |123
Yacbl Ha KOHTPOJIb | 9 9 9 9
HUroro 144 1144 144 |144




1. AHHOTALIMS JUCLIUTITAHBI (MOYJIST)

1.1|®usznueckue cBOUCTBA KUAKOCTH. [ MapocTraTuueckoe naieHre. OCHOBHOE ypaBHEHHUE MHIpoCcTaTHKH. OnpeeneHue
BEJIMYHMHBI U TOUYKH IPUIIOKEHHSI CHIIBI THAPOCTATHYECKOTO JIaBJICHHS, ICHCTBYIOIIEH Ha INIOCKYIO U KPUBOJIMHEHHYIO
nosepxHocTH. ITnaBanue Ten. Meroipl onucanus IBMKEHUS KUAKOCTH. Bunibl ABMKeHUA. Y paBHEHHE HEPa3pPbIBHOCTH.
VpasHenne bepHyiu A 31€eMEeHTapHON CTPYHKHU HI€anbHOM )KMIKOCTH U IIOTOKA pPealbHOM KUIKOCTH. PexXrMbI
JBIDKeHUs KUIKocTH. OCHOBHOE YpaBHEHHE YCTAaHOBUBILETOCS PABHOMEPHOTO JBIKEHMs. | uipaBnuueckue
comnpoTuBiieHus. Pacyer TpyOorpoBo/1oB. McTeueHue u3 MajblX OTBEPCTH W HacaakoB. [uapaBiudeckuil yaap.
MonennpoBaHue ruIpoANHAMHYECKHX ABIIeHUI. PaBHOMEpHOE U yCTaHOBHBIIEECS HEPAaBHOMEPHOE Oe3HAIIOpHbIE
JIBIDKEHHS )KHUIKOCTH B KaHayaxX. [ uapaBIuuecKuii npeokok. BomocnuBel. PacueT Tpyo u Manbix MocToB. ConpsikeHue
obeoB. @unprpauus. ['maporeorpadguyeckre XapakTepUCTUKH PEKU M PEYHOI CUCTEMBI; TUIIBI PEYHBIX PYCEJ H PYCIIOBBIX
IIPOLIECCOB; UCTOYHUKH MUTAHMUS peK; (a3bl BOXHOTO pexkuMa. CTaTHCTHYECKHE METO/IBI HCCIIEIOBaHHS M PacueTa CTOKa.
l'unponoruyeckue pacyeTsl.

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMObI

Kona nucruniuHer: |B1.0. 1.16

2.1|TpeGoBaHus K NIpeiBAPUTEIbHON HOATOTOBKE 00y4alOLIerocs:

2.1.1| Xumus

2.1.3|dusuka

2.2|IucuumIMHbBI U PAKTHKH, IS KOTOPbIX 0CBOEHHE IAHHOM AUCHUIIMHBI (MOYJIs) HEOOX0IUMO KAK
npeJuiecTByloIee:

2.2.1|IIpoexTupoBaHue MOCTOB U TPYO

3. HEPEYEHb INTAHUPYEMBIX PE3YJbTATOB OBYYEHUS 110 JUCIUIIVIMHE (MOYJIIO),
COOTHECEHHbIX C IINIAHUPYEMBIMU PE3YJIbTATAMM OCBOEHHUSI OBPA3OBATEJIbHOM ITPOT'PAMMBbI

OIIK-1: Cnoco6eH pemiaTh MHKEHEPHBIE 32124 B PO eCcCHOHAIBLHOM IEITEIbHOCTH € UCI0JIb30BAHHEM METO/I0B
€CTeCTBEHHBIX HAYK, MATEMAaTH4YeCKOT0 aHAJIN3a U MO/JIeJTUPOBAHUS

3HaTh:

OcHoBHBIC 6a30BbIC TOHATHS M METOJIBI MATEMaTHYECKOTO aHAITH3a, AHATNTHYECKOI TeOMETPHH H TMHEHHOH anreOpHl,

T hepeHINaTbHOTO U HHTETPAIbHOTO UCUUCIICHUS, AUCKPETHONH MaTeMaTUKH, TEOPHU BEPOSITHOCTEN U MaTEMaTH4ECKOH
CTaTUCTHKH,

MPUHIUIBI PEIICHNS] HH)KCHEPHBIX 33/1a4 B IPO(ECCUOHAIBHOM AEATEIbHOCTH C UCTIOIb30BAaHUEM METOJI0B MOIETIMPOBAHUS;
METOBI B CITOCOOBI H3MEpEHHil, BBIOOpa MaTEepUAaloB.

YMeTh:

pelarh NpUKJIaJHbIe 3aJa41 TPAHCIIOPTHOM U CTPOUTEIIBHOM OTpaciiell YUCICHHBIMUA METOIaMH aHaJIN3a, METO/IaMH PELICHUS

i hepeHINaIbHBIX YpaBHEHHUH, TIOMCKA SKCTPEMYMOB;

UCIIOJIb30BATh CPE/ICTBA U3MEPEHHIA IS pellieHUs MPO(HECCHOHATIBHBIX 3a/1a4, IIPUMEHSISI METO/Ibl MOJICIIMPOBAHHKS, MATEMAaTHIECKOTO
aHaJiN3a, eCTECTBEHHOHAYYHbIC U OOIIEHH)KCHEPHbIE 3HAHUS.

Baanerts:

HaBBIKaMH ITPUMEHEHUS METOJIOB €CTECTBEHHBIX HAyK, MATEMaTHYECKOTO aHAJIN3a U MOJECITUPOBAHUS JUISI PELICHUS] HHKECHEPHBIX
3a7a4 B IPO(eCCHOHANBHON NesITeIbHOCTY;
HaBBIKAMY MPUMEHEHUS 3aKOHOB (DM3HKU B IMIPAKTHICCKON NIESITENEHOCTH.

4. COAEP)KAHUE JUCIUIIJIMHBI (MOAYJISL), CTPYKTYPUPOBAHHOE I1O TEMAM (PA3JEJIAM) C
YKA3AHHMEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB U BUJOB YYEBHbIX

3AHATHUN
Ko, HaunmeHoBaHue pa3iejioB M TeM /BH, Komneren- Hure
A pasi A Kype | Yacos Jlutepatypa IIpumeuanue
3aHATHS 3aHATHS/ UHU pakT.
Paznen 1. JlekKuuoHHBIE 3aHATHSA
1.1 dDusnyeckne CBOMCTBA KUIKOCTH. 3 2 OIIK-1 JI1.1 2 Jlexmusg-
T'uppocraTtudeckoe naBineHue. JI1.2J12.1J13.2 KOHCYJbTAIHsI
OCHOBHOE ypaBHEHHE THIPOCTATHKH. 21

Omnpenenenre BETMIUHBI U TOYKH
MPUIOKEHUSI CUITBI THPOCTATHYECKOTO
JIaBJICHUS, JEUCTBYIONIEH HA TUIOCKYIO H
KPUBOJIMHEIHYIO TOBEPXHOCTH.
IInaBanue Ten. MeToasl ornucaHus
JIBHOKEHHMS )KUIKOCTH. BHIBI IBMOKEHUS.
YpaBHeHUe HepaszpbIBHOCTH. /JIex/




1.2 TI'uppaBnudeckue conporusnenus. Pacuer 2 OIIK-1 J1.1
TpyOonpoBoaoB. VcTeueHne u3 Mabix JI1.2J12.1J13.2
OTBEPCTUH U HAacaAKoB. ['MapaBIMYeCKUA €]
ynap. MoaenupoBaHue
THIIPOANHAMHYECKHX SBJICHUH.

PaBHOMEpHOE U yCTaHOBUBIIEECS
HEepaBHOMEPHOE Oe3HANOPHbIE ABUKEHUS
JKUAKOCTHU B KaHanax. [ unpasnndaeckuit
npebxok. Bonocnusel.  ConpsbxeHue
obedoB. OunbTpanus.
I'uaporeorpaduyeckue XapakTepPUCTHKH
PEKH M PEYHON CUCTEMBI; THITBI PEUHBIX
pycen U pyCIIOBBIX IPOLECCOB; HCTOYHUKH
MUTaHUS PeK; (a3bl BOJHOTO PeXUMa.
I'upponorudeckue pacuersl. /JIex/
Paznen 2. JIaGopaTopHbie padoThI
2.1 Pacuer Tpy6 u Manbix MocToB. /JIa6/ 2 OIIK-1 J1.1 paboTa B ManbIx
JI1.2J12.1J13.2 rpymnmnax
J3.1
31
2.2 CraTHCTHYECKHE METO/IbI UCCIIEIOBAHUS U 2 OIlK-1 JI1.1
pacuera ctoka. /J1a6/ JI1.2712.1J13.2
J3.1
31
Pa3nen 3. [IpakTu4eckue padoTbl

3.1 YpaBuenue bepHyun 115t SeMeHTapHOM 2 OIlK-1 J1.1
CTPYHKHM UIeaTbHON )KUIKOCTH U IOTOKA JI1.2J12.1J13.2
peabHOM KUAKOCTU. PeXXUMBI IBHKEHUS €]
xuakocta. /TIp/

3.2 OCHOBHOE YpaBHEHHE YCTAHOBHBILIETOCS 2 OIlK-1 J1.1
paBHOMepHOTO nBHKeHus. /IIp/ JI1.2J12.1J13.2

€)!
Pa3nen 4. CamocTosiTesIbHas padoTa

41 N3ydenne TeopeTHUeckoro Marepuaa mo 42 OIIK-1 JI1.1
JIeKLUsIM, yueOHOH u yueOHo- JI1.2J12.1J13.2
METOINIECKOH JIUTEPATYpE IpH 21
MOATOTOBKE K J1a00PaTOPHBIM U
KOHTPOJIbHOU paboTtam u ux 3ammte /Cp/

4.2 OdopmileHHE OTYETOB MO BHIMTOIHEHHBIM 18 OIlK-1 J.1
naboparopHbiM padoTtam /Cp/ JI1.2J12.1J13.2

J3.1
31

4.3 Brinonnenue u opopmienne 35 OIlK-1 J1.1
KOHTpOJbHOH paboTs! /Cp/ JI1.2J12.1J13.2

€]

4.4 IToaroroBka kK MPOMEXYTOUHOMY 12 OIlK-1 J1.1
TectupoBanuio /Cp/ JI1.2J12.1J13.2

€

4.5 Ioaroroska k sx3ameny /Cp/ 16 OIlK-1 J1.1

JI1.2J12.1J13.2
€
Pazgen 5. KontpoJn
5.1 /Ox3ameH/ 9 OIIK-1 J1.1
JI1.2J12.1J13.2
€]

5. OIEHOYHBIE MATEPHUAJIBI JJIsI MIPOBEJAEHUS MIPOMEKYTOYHOMN ATTECTALIAN




Pa3memeHb! B NPUJI0KCHUH

6. YHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIUHBI (MOJAY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. IlepeyeHb OCHOBHOIi INTEPATYPbI, HEOOXOAUMOI /151 OCBOEHHUSI TUCHMILIMHBI (MOAYJIs1)

ABTODBI, COCTaBUTEIHN 3arnaBue H3patenbcTBO, IO
JI1.1 |Axumos O.B., I'uppapnuka u ruaposorus: yueb. mocodue Xabaposck: M3a-so ABI'VIIC,
Axumosa 0. M. 2014,
JI1.2 |ITapaxuesuu B. T. I'uppapiuka, rUAPOIOTHUs, TUAPOMETPUS BOLOTOKOB: YueOHoe |Munck: OOO "HoBoe 3Hanue",
nocobue 2015,
http://znanium.com/go.php?
id=483223
6.1.2. IlepeyeHb JOMOJIHUTENLHOI JUTEPATYPbI, HEOOXOAMMOIi 1JIs1 0CBOEHHMS TUCHUILINHBI (MOAYJIs)
ABTODBI, COCTaBUTEIHN 3arnaBue H3patenbcTBO, IO
JI2.1 |Vxunb. B., T'yces A. A.|T'unpasnuka: YueOHUK Mocksa: OOO "Hayuno-
uzgarensckuil nenrp MHOPA-
M", 2013,
http://znanium.com/go.php?
id=405311
6.1.3. Ilepeuennb yueOHO-MeTOAUYECKOT0 o0ecnedeHHs AJIsl CAMOCTOSITEJILHOI PadoThl 00y4aIOUINXCS 10 AUCHUIIHHE
(Mony.Jiro)
ABTODEI, COCTaBUTEIHN 3arnaBue H3parenscTBO, IO
JI3.1 |Axumos O.B., T'unpasnuka: c0. 1abopaTopHBIX paboT Xabaposck: Uzn-so IBI'VIIC,
Axumosa 0. M. 2017,
JI3.2 |Axumos O.B., I'unpasnuka: npumepsl pacuéra: yued. mocobue Xabaposck: 13n-so ABI'VIIC,
Axumosa 0. M. 2017,

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAIIHOHHOM ceTH "UHTepHeT", HE0OXOAMMBIX /JI 0CBOEHUS
JHCHUTILIAHBI (MOTYJI1)

31 |3J'ICKTp0HHO-6I/I6J'II/IOTC‘iHaﬂ cucTemMa |https://znanium.com/

6.3 IlepevyeHb HHGPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIB3yeMbIX NPH OCYIECTBIEHUH 00Pa30BATEILHOIO NpoLecca no
AUCHUIUTAHE (MOIYJII0), BKIWOYAs NMepevyeHb NPOrPaMMHOTr0 ofecriedeHnss 1 HH(POPMAINOHHBIX CIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

6.3.1 [lepeyenb MporpaMMHOro odecrevdeHust

Microsoft Office Professional Plus 2013 Open license

Oneparronnast cucrema MS Windows 10 Professional Open license

Free Conference Call (cBobonHas nuiieH3us)

Oneparonnas cuctema MS Windows 8.1 Professional Open license

6.3.2 Tlepevens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

KoncynprantIlmoc - http://www.consultant.ru

TapanrT - http://www.garant.ru

7. OMACAHUE MATEPHAJILHO-TEXHAYECKOWM BA3bI, HEOBXOIUMOM JJIsi OCYIIECTBJIEHUS
OBPA30OBATEJIBHOI'O ITPOLECCA IO JTUCIUIIJIMHE (MOJZY JIIO)

Aynurtopust Hasnauenue OcHarenne
AMUXKT JIEKIIMOHHAs ayAUTOPUS Kommuiext mebenu, CTom Ui npernoaaBares,
AynuTopust kommbiotep (komiuiekt) Intel core i7 16gb ; HDD-500gb; wi-Fi; LAN,
Ne200 MYJIBTHMEHHHBIA IIPOTPAMMHO-aIIAPATHBINH KOMILTIEKC B KOMITIEKTE (

KaMmepa BHICOKOH(pepeHII cBsI3u AVAVA; HHTepaKTHBHAS TOCKa
SMART Notebook ; mpoexrop SMART Notebook; yaeOHast mocka
JABYXCTBOpUaTas.

Omnepannonnas cucrema MS Windows 8.1 Professional Open license
Free Conference Call (cBoGoanas nureH3ust)

Onepanumonnas cucrema MS Windows 10 Professional Open license
Microsoft Office Professional Plus 2013 Open license

AMUXKT MOMEILEHHE [T CAMOCTOSITENbHONH palboThI OcHameHHocTs: KoMmuiekt yueOHoi meGenu
Aynuropust  |oOydaromuxcs TexHuueckue cpeicTBa 00ydEeHU: KOMIIBIOTEPHI
Ne208 Ornepannonnas cucrema MS Windows 8.1 Professional Open license

Free Conference Call (ceo6oxmnast surieH3ust)
Onepanuonnas cucrema MS Windows 10 Professional Open license
Microsoft Office Professional Plus 2013 Open license




8. METOAUYECKHUE MATEPHUAJIBI 1JIS OBYYAIOIIIUXCSA 110 OCBOEHUIO JUCHUATIJINHBI (MOZYJIS)

JL1 IpOIYKTUBHOTO U3YYEHUS TUCUUIUIMHBI M YCIICIIHOTO MPOXO0XKAECH!USI KOHTPOJIbHBIX UCIBITAHUH (TEKYIHUX U IPOMEKYTOUHBIX )
CTYZICHTY PEKOMEHIYETCSI:

1) B camom Hauane y4eGHOro Kypca HO3HAKOMHUTBCS CO ClIEAYIONIeH Y4eOHO-MEeTOIMUeCKON JTOKyMEHTAIIUeH:

- paboyas mporpamMma JHCHUIUIHHEL,

- IepeYeHb 3HAHWH, YMEHUI1 1 HABBIKOB, KOTOPBIMHU CTYJICHT JIOJDKEH BIIJICTh;

- TeMaTHYeCKHe TUIaHbI JISKIUH, MPAaKTHIECKHX;

- KOHTPOJIbHbIE MEPOTIPHUATHS;

- CIIMCOK OCHOBHOM U JIOTIOJTHUTENILHOM JINTEPATYPHI, @ TAKXKE dJIEKTPOHHBIX PECYPCOB;

- IEPEUCHb BOIIPOCOB K 3K3aMEHY.

2) B nauane o0y4eHHs: BO3MOXKHO TIIaTeJIbHEE CIUNIAHUPOBAThH BPEMsl, OTBOJMMOE HAa KOHTAKTHYIO U CAMOCTOSATENBHYIO PadoTy Mo
JUCLHUIUIMHE, TIPEICTABUTD 3TOT IUIAH B HArJISIIHON OpMe U B JaJbHEHIIIEM ero IPUICPKUBATHCS, HE JIONyCcKas CPhIBOB rpadurka
MHIUBUAYaJIbHON pabOoTHI M aBpajia B IpeacecCHoHHbIH nepro. [IpeneOpexenue 3TUM IYHKTOM IPHBOIUT K ITEPEYyTOMIICHUIO U
PE3KOMY CHIDKEHHIO KayecTBa YCBOEHHs yueOHOro Marepuania.

3) M3y4nuTh CIMCOK PEKOMEHIOBAHHONW OCHOBHOM ¥ JIOTIOJHUTEIILHOM JIUTEPATyphl M YOSAUTHCS B €€ HATMYMU B OyMaKHOM HIIH
3JIEKTPOHHOM Buzie. Heo0X0aMMo UMETh «I10]1 pyKOi» CienuallbHbIe U YHUBEPCAJIbHBIE CJIOBAPH U SHITUKIIONEUH, ISl TOTO, YTOOBI
MOCTOSIHHO YTOYHATH 3HAYEHHS UCIIONIb3YEMbIX TEPMUHOB U noHATH. [Toap30BaHNe CioBapsMH U CIIPaBOYHUKAMH HEOOXOIUMO
c/ienaTh MPUBBIYKOH. OTBIT MMOKa3bIBAET, YTO HEYJOBICTBOPUTENHFHOE YCBOCHHE MPEIMETa 3a4acTyi0 KOPEHUTCS B HETOYHOM,
CMYTHOM HJIM HETIPaBWJILHOM IIOHUMAaHHUH U YIIOTPEOJICHNUH MOHATUIHOTO armnapara y4eOHOH TUCIUIUINHBIL.

4) CornacoBaTh C IpenoaaBaresieM MOATOTOBKY MaTepHaIoB, OTYYEHHBIX B IIPOIIeCce KOHTAKTHOH pabOoTHI, a TAKXKE TOATOTOBKY H
BBINIOJTHEHNE BCEX BUJIOB CAMOCTOSTEIBHOM PabOThI, HCX0A U3 MHIUBUIYaIbHBIX NOTpeOHOoCTel. [Ipouecc u3ydeHus JUCIUTLITHHBL
HY)KHO TIOCTPOHTH C YIETOM CIJISITYIOMNX BaKHBIX MOMEHTOB:

-00JIb11I0# 00BEM JIOTIONHUTEIBHBIX HICTOYHUKOB HH(OpMaIHu;

-mmHUpovaiimmii pa3dpoc HayYHBIX KOHLETIUHA, TOYeK 3pSHHUsI 1 MHEHHH 110 BCEM BOIIPOCaM COJEPIKaHUS;

-3Ha4UTEIIbHBINA 00EM HOPMATHUBHOIO MaTepHaa, IOoAIeXKaIIUui pacCMOTPEHHIO;

-CyIIECTBEHHO OTpaHMYEHHOE KOJIMYECTBO YICOHBIX YaCOB, OTBEICHHOE HA H3YUCHUE TUCIIUIUINHEL.

5) IlpucrynaTh K H3y4EHHIO OTJEIBHBIX TEM B YCTAHOBICHHOM ropsiake. [1oixydnB npeacTaBiieHrHe 00 OCHOBHOM CO/ICPKaHUH TEMBI,
HEO0OXOIMMO U3YIHTh MaTepUall C IOMOIIBIO OCHOBHOM U IOMOJHUTENBHO nTeparypbl. O0s3aTebHO CIIeAyeT 3auChIBaTh
BO3HUKIIIKE BOIIPOCH], HA KOTOPBIE HE YIaJl0Ch OTBETUTh CAaMOCTOSTEIBHO.

TIpoBenenue yueGHOTO Mpolecca MOKET OBITh OpraHU30BaHo ¢ ucnosb3oBanreM DMIOC yHuBepcuTera u B IUQPOBOii cpezie (Tpymibl
B COILIMAJIbHBIX CETAX, JICKTPOHHAS [10YTa, BUACOCBA3b U Jp. IIaTPopmbl). YueOHsle 3ausaTus ¢ npumenerneM JJOT npoxonsr B
COOTBETCTBHU C YTBEPKIECHHBIM paciicaHueM. TeKymunii KOHTPOIIb U IIPOMEXYTOUHAsSI aTTECTALUsI 00YJAIOIIUXCSI IPOBOINTCS C
npumenenuem JOT.




[Ipunoxenue
OueHoyHble MaTepuaJIbl NP GOPMUPOBAHUHU Pado4eil MPOrpaMMbI
AUCHUIIMHBIL: ['HapaBIMKa U THAPOJIOTUs

1. Onwucanue n01<a3aTeneﬁ, KpUTEepHueB U HIKAJ OeHUBAHUSA KOMIIeTeHIN .

[Toxazarenu u kputepun oueHnBanus komrnerenuuii OINK-1

YpoBHU CHOPMHUPOBAHHOCTH KOMIIECTEHIHI

OOBEKT OLICHKH Kpurepuii orieHuBaHus pe3yabTaTOB 00ydeHHs

Huskwuit ypoBeHb

. % VpoBeHs pe3yabTaToB 00YUEHHS HEe HUKE
OO6yuaromuiics IToporoBelii ypoBeHB P pesy v

. NOPOroBoro
[oBBIICHHBII yPOBEHB
Bricokuii ypoBeHb
[kaner onenuBanus komrerennuii OMK-1 npu ciave s3x3ameHa
HocTHrHyTHIA [11kana oeHnBaHHS
YPOBEHB pe3ynbTaTa XapakTepHCcTHKa YPOBHS C(HOPMHPOBAHHOCTH KOMIIETCHITHN
00yJYeHUs
Huskuit yposens HeynosnerBopurensHo
OO0yuaromuiics:
- 0GHapyXWI IPOOENBI B 3HAHUSIX OCHOBHOTO Y4eOHO-IIPOTPAaMMHOTO
MaTepuana;
- JOMYCTHII IPUHIUNNAIBHBIC OIIMOKY B BBIITOTHEHUH 3a1aHNUi, TIpe-
TyCMOTpPEHHBIX IIPOTPAMMOI;
- HE MOXKET IPOJOJDKUTE 00ydIeHHe HiIH IPUCTYIUTH K Ipodeccro-
HaJBHOH e TEIBHOCTH 110 OKOHYaHHUH ITPOTrPaMMBI 03 TOIOIHUTEIBHBIX
3aHATHI IO COOTBETCTBYIONIEH NHUCIMILIHHE.
IToporoBelii ypoBeHb Y 10BIIETBOPUTEIBHO

OO0yuaromuiics:

- 0oOHapy W1 3HAaHUE OCHOBHOTO Y4eOHO-IPOrpaMMHOr0 MaTepHaa B
00BEMeE, He0OXOIMMOM IS abHeHIIell ydeOHO! U IpeCTos e
npodecCHOHANBHOM AESTENbHOCTH;

- CIIPABIIAETCS C BBINOJHEHHEM 33/IaHNUH, TIPEIYCMOTPEHHBIX IIPO-
TpaMMoii;

- 3HAKOM C OCHOBHOM JTUTEPaTypOii, peKOMEHIOBaHHOU paboueii mpo-
rpaMMOil AUCLUITINHEI,

-JIOMYCTHJI HSTOYHOCTH B OTBETE Ha BOIPOCHI U ITPHU BBINOJIHEHUH 33/IaHUIT 1O
Y4eOHO-TIPOrPaMMHOMY MaTepHaiy, HO 00JaaaeT HeOOXOJMMbIMU 3HAHUSIMH
[UIsL UX YCTpaHEeHUs O/l PyKOBOJICTBOM IIPENoJIaBaTes.

[ToBbIIEHHBIH Xoporo
YPOBEHb OO6ywarommuiics:

- 0OHapYXUJI MOJIHOE 3HaHHE YueOHO-TIPOrpaMMHOTO MaTepHana;

- YCIIEIIHO BBINOJHWI 33[jaHUs, IPEAYCMOTPEHHBIE TPOrPaMMON;

- YCBOWII OCHOBHYIO JINTEPATypy, PEKOMEHIOBAHHYIO paboueil mpo-
TpaMMO¥ JUCIUIUIHHEL,

- II0OKa3aJl CUCTEMaTHYECKUI XapaKTep 3HaHUH y4eOHO-IPOTrpaMMHOTO
MaTepuaa;

-CIoco0€EH K CaMOCTOATEILHOMY IOIIOJIHEHHUIO 3HAHUH 110 yueOHO-
IPOrPaMMHOMY MaTepray 1 OOHOBJICHHIO B XOJIe AalbHelIIei yueOHon
paboThI ¥ MPOGHECCHOHATBHOM NESITENbHOCTH.

Bricoxuit OTIIgHO
YPOBEHb OO0yyaromuiicst:

- 0OHapyXWJI BCECTOPOHHHE, CHCTEMATHIECKUE U TITyOOKHe 3HAHUS
yaeOHO-IIPOrpaMMHOTO MaTepHaa;

- ymeer CBO60}1HO BBIINIOJIHATH 3a/1aHus, IPEAYCMOTPEHHBIC ITPO-
rpaMMON;

- 03HAKOMWJICS C JIOTIOJTHUTEIBHOH JTUTEPaTypoi;

- YCBOWII B3aHMOCBSI3b OCHOBHBIX IOHSTHH AUCIUIUINH U UX 3HAYCHHE
U1 mpuoGpeTeHust npodeccuy;

- TPOSABUI TBOPYECKHE CIIOCOOHOCTH B IOHUMAaHUU Y4€OHO
MpOrpaMMHOT0 MaTepuara.




OnucaHue mKaja OICHUBAHUS
KomrmereHn 00y4aronierocsi OICHUBACTCS CIEAYIOMINAM 00pa3oM:

IInanupyemsiit
YpOBEHD CojeprkaHue Kbl OIIEHUBAHUS JJOCTUTHYTOTO YPOBHS pe3yNbTaTa 00yUeHUs
pesynbrarop  [HIEYAOBIETBOPHTEILHO Y I0BIETBOPUTENLHO Xopomo OrinyHO
OCBOEHHS
Hecnocobnocts 00y- OObyuaromuiics cro- OOyuaromuiicsi 1eMOH- OOyuaromuiics ze-
JAIOIEroCsl CAMOCTOSITENBHO| COOEH CAMOCTOSITENIBHO | CTPHPYET CHOCOOHOCTH K MOHCTpPHUPYET CII0c00-
[IPOJIEMOHCTPHUPOBATH MIPOJIEMOHCTPHUPOBATH CaMOCTOSITEIBHOMY HOCTb K CAaMOCTOSI-
HaJIM4IHe 3HAHUI IpU HaJIM4IHe 3HAHUI IpU MIPUMEHEHHIO 3HAHUH TIpH TEILHOMY TIPHMEHEHUIO
peLIeHNH 3aJaHii, KOTOpBIE | PEeIIeHNH 3aIaHui, pelIeHnH 3aJaHuH, 3HaHHUI1 B BEIOOpE criocoba
OBLTH IIpeICTaBICHBI KOTOpBIE OBIIH QHAJIOTHYHBIX T€M, KOTOPBIE | PEIICHUS] HEM3BECTHBIX
3uars [Ipero1aBaTeeM BMeCTe C TIPE/ICTaBIICHEI TIPECTABIISII TIpe- WM HECTaHIAPTHBIX
00pa3IoM UX peHIeHHUSI. MIpernoiaBaTeIeM BMeCTe | I10JaBaTelb, U MIPH €T0 3a7aHuil U Ipu
¢ 00pa3IoM HX PeIIeHHUs.| KOHCYIbTaTUBHOM KOHCYJBbTaTHBHOMN
MOJIJIEP>KKE B 4ACTH MOJJIEP>KKE B 4ACTH
COBPEMEHHBIX POOIIEM. MEKAUCIUIIITNHAPHBIX
CBsI3€iL.
OtcytcTBHE Y 00Y- OO6yuaromuiics ae- OOyuaroruiics mpo;e- OO0yuaroruiics sie-
JAIOIIErocs: CaMOCTOSI- MOHCTPHUPYET CaMo- MOHCTPUPYET CaMOCTOSI- MOHCTPHpYET CaMo-
TEJIbHOCTH B IPUMEHEHUH CTOSITENFHOCTS B TEbHOE IPUMEHEHUE YMEHUH | CTOSATENbHOE MPUMEHEHHE
[YMEHHH 10 UCIIOJIb30BAaHUIO | IPUMEHEHUU YMEHUN  [pelleHus 3a1aHuil, YMEHHMH peleHust
METOJJOB OCBOCHHS y4eOHOH | pemeHns yaeOHbIX QHAJIOTHYIHBIX TEM, KOTOPBIE HEW3BECTHBIX WU
T CIIUTUTHHEL 3a7aHui B TIOJTHOM [IpEe/ICTaBIISUI IPENOAaBaTellb, | HECTAHAAPTHBIX 3aTaHUN U
Ymers COOTBETCTBHH C 00- W TIpH €T0 KOHCYJIETaTHBHON TIPY KOHCYJIBTaTHBHON
pasuoM, JaHHBIM [OJJIepIKKE B 4aCTH TIOJIJIEPIKKE
IIPETIoiaBaTeNIeM. COBPEMEHHBIX IPOOIIEM. MIpEernoiaBaTessl B YaCTH
MEKINCIUILTMHAPHBIX
CBSI3€H.
Hecmnoco6rocTs camo- OO0yyvaromuiics ae- OOydaromuiicst IeMOH- OO6yyaromuiics ae-
CTOSITENIFHO MPOSBUTH HABBIK| MOHCTPHPYET CaMo- CTPHUpPYET CaMOCTOSITEIEHOE | MOHCTPHPYET CaMo-
[pETIeHHs TTOCTaBIeHHOM CTOSITENFHOCTS B NIpUMEHEHNEe HaBBIKa CTOSITENILHOE TIPHIMEHEHHUE
3371241 10 CTAaHJAPTHOMY TIPUMEHEHHNN HaBBIKa [0 | peIIeHus 3a1aHuii, HaBbIKA PEIICHUS
0Opasiy MOBTOPHO. 3a7aHMsIM, PellIeHUe QHAJIOTHYHBIX T€M, KOTOPbIE | HEW3BECTHBIX WU
KOTOPBIX OBLIO MOKAa3aHO| MPEeACTaBIIsLI HECTaH/apTHBIX 33/IaHU 1
Brazers IPETIoiaBaTeNIeM. HpernoaBaTeb, U IPU ero NP KOHCYJIBTaTHBHO
KOHCYJIbTaTHBHOM HOAJICPIKKE
TOJIJIEP’KKE B 9ACTH MIPETo1aBaTeNsl B YaCTH
COBPEMEHHBIX IPOOIIEM. MEKANCIUTIINHAPHBIX
CBSI3€HL.

2. Mepeyenb BONPocoB 3k3amMmeny. O0pasell IK3aMeHAMOHHOr0 GueTa

[IpumepHBIil IepedyeHs BONPOCOB K IK3aMEHY
Komnerenius OITK-1:
1. 'mapocTaTHdecKuM JJaBiIeHHeM B TOUKe. EMMHUIIBI H3MEepEeHNs THAPOCTAaTHIECKOTO NABICHUS.

2. IlpuGops! 11t I3MEpEeHUsI THAPOCTaTHYeCKOro faBieHus. Kinaccuukarys, npuHnmn aeificTeus.

3. CBoOOHAs MOBEPXHOCTH U MIOBEPXHOCTH YpoBHS. OmpeeneHue, BUIBL.

4. BriiusiHUE TIIOTHOCTH ¥ BA3KOCTH JKHKOCTH Ha (hOpMY CBOOOJHOM TTOBEPXHOCTH.

5. Onropa JaBieHUs Ha JHO COCYyJa C JKUIKOCTBIO, BPAIIAIOLIEToCcs C MOCTOSHHOM 4acTOTONH OTHOCUTENBHO BEPTUKANBHON OCH, IPOXOASIIEeH

uepes HEHTp Cocy/a.

6. YcraHOBHBIIIEECS B HEYCTAHOBUBIICECS NBUKCHUEC KUJKOCTH.

7. PaBHOMepHOG 1 HCPAaBHOMEPHOC ABUKCHUEC JKUIKOCTHU.

8. HammopHoe 1 6e3HanopHoe IBIKCHHE KUIKOCTH.

9. DnemeHTapHas CTpyiKa, HOTOK KHIKOCTH, X CBOMCTBA.

10. ITnaBHO M3MEHSIOMIEECS ABMKCHHE JKHIKOCTH, €r0 CBOMCTBA.

11. XXuBoe ceueHue MOToka, CMOUYEHHBIN IEPUMETP U TUAPABIUYECKUI paanyc.




12.

13.

14.

15.

15.

16.

17.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

39.

40.

Pacxon u cpenHss CKOPOCTb MTOTOKA SKHIKOCTH.
VpaBHEeHUE HEpa3pbIBHOCTU AT IOTOKA HKHUJKOCTH.
[lonnas yaenbHas SHEPrUs MOTOKA XKHUIKOCTH B IPOU3BOIBHOM CEUCHUM.
VYpaBHenue bepHymuin A1 uneanbHOM KUAKOCTH.
VYpaBHeHue bepHymnu i1 peanbHOM KUIKOCTH.
I'eomeTrpuueckuii cMmblica ypaBHeHus bepHymnu.
OHepreTuyeckuii cMelca ypaBHeHus bepHyiun.
[Ibe3omeTpuuecKuil ¥ TUAPABINYECKUN YKIOHBI, UX OTIIMYHE.
PesxuMbl ABIKEHUST KUAKOCTH.
dusnyeckuil cMplcn yncna PeliHomnbaca.
[lorepu Hanopa no anuxe. @opMynna U 3aBUCUMOCTH.
Onropa CKOPOCTH B CEUCHUH TIPH JJAMUHAPHOM U TypOyJIEHTHOM PEeXHUMAax ABHKEHHS B TPYO€E KPYIIIOTO CEUECHHS.
Koaddurment rugpasnudgeckoro tpeHus A. GopMyIsl Ui onpeneraeHus A IpH pa3InYHbIX PeKUMax.
OKBHBaJICHTHAs LIEPOXOBATOCTh, OTHOCUTEIIbHAS IIEPOXOBATOCTb.
OmnpeneneHne MECTHBIOX CONPOTUBICHUH. OCHOBHBIE BUIBI MECTHBIX TOTEPh HAIOPA.
Oduznueckast MpUpPoJa MECTHBIX TOTEPh SHEPTHN.
DopMyna A OnpeeNeHs MECTHBIX IIOTEPh SHEPIUU.
3aBUCHMOCTh MECTHBIX ITOTEPh HAIlopa OT CKOPOCTH IPU Pa3INUHBIX PEXKUMAX.
DopMyna HCTEUESHNUS )KUAKOCTH U3 OTBEPCTUI U HACAIKOB.
[NonHoE M HETOTHOE CXKATHE CTPYH IPU UCTEUECHNHN U3 OTBEPCTHIl U HACAIKOB.
B 4em cocTrouT OTNIMUME IOJHOTO CXKaTHs OT HENMOJHOro. [IpiunHa cxatus cTpyu.
WnBepcus cTpyn, NpUINHA BO3SHUKHOBEHHS SIBIICHUSL.
Hacanok. Knaccngukanus Hacamkos.
[MpyurHa yBenuUeHUs NPOITYCKHOM CIIOCOOHOCTH LIMIMHAPHYECKOTO HAacaKa 10 CPAaBHEHHIO C OTBEPCTHEM TaKOTO JKe JMaMeTpa.
Omnpenenenne u KiaccuUKaust BOJOCIHBOB.
Dopmyna AT OTIPEIeNICHUs PACX0/a KUIKOCTH Yepe3 BOJOCIIHB.
YpaBHeHHe BogHOTO OanaHca.
Ocajku, onpeesieHne U KiacCH(pUKaITHsL.
CroK, orpeiesieHHe U KilaccuuKarus.
BonbIe 00BEKTHI, ONpeieNieHNe U KIaCCH(HKAIHS.
Pexu, onpenenenue u xraccuuKanys.
Bacceiin 1 1oa1Ha peKky, onpeaeeHre U KiaccuuKanusi.

IpuGOopEr M HUHCTPYMEHTHI ISl THAPOMETPHUYECKUX PaboT



O0pa3zelr PK3aMEHAIIMOHHOTO OmyieTa

AMWXKT- ¢pumman JIBI'YIIC B r.CBoGomHOM

OBO YTBEPXJIAIO»
OK3aMeHalHOHHBIN OueT Nel
1o AucUMILIMHE «[ uapaBnuka u 3am. mupekTopa o YP
THAPOJTIOTHU»
_cemectp 20_ /20 yu.r. Juls CIeNUaIbHOCTH

23.05.06 CTpouTenbCcTBO JKEIEe3HBIX
JIOpOT, MOCTOB M TPAHCIIOPTHBIX TOHHETEH J3r06a T.W.

Cnernpanuzaiuu: MocTsl
«_» 20 r.

1. Drropa CKOPOCTH B CCYEHUH TPH JIAMHHAPHOM U TYPOYJICHTHOM pPEXUMAax ABMKEHHs B TpyOe kpyrioro ceyenus. (OITK-1)

2. ®opMmya s ONPEACNICH s pacXo/a XUAKOCTH yepe3 Bogocinus. (OITK-1)

3. 3apanue (OTIK-1)

B oronuTensHOI cucteMe (KOTel, paauaTtopsl U TPyOOIPOBOIBI) HEOOIBIIOTO
JoMa cosiepkuTcst Boia 00beMoM V=0,4 M>. CKOJIBKO BOJIBI JJOMIOJHUTEIBHO BOWICT B
pacmmpuTensHbIi cocya AV npu HarpeBanuu ee ot 20 1o 90°C?

Cr. mpemnoaBaTeb B.B. Muponos

3. Tecrosbie 3aganus. OUeHKa 0 Pe3yJLTATAM TECTHPOBAHUSL.
[IpumepHble 3a7aHus TEcTa

3ananue 1 (OIIK-1)
BribepuTe npaBUIBHEI BapuaHT OTBETA.

Koa¢duireHT fuHaMU4ecKoil BA3KOCTH PaBEeH NMPOU3BEACHHIO KO3 (DUINEHTa KHHEMAaTHYECKO BI3KOCTH Ha .....
a) maccy;

0) IUIOTHOCTH;

B) 00BEM;

T') yIeIbHbIH Bec.

3ananue 2 (OI1K-1)

BriOepuTe mpaBUIIbHBI BapUaHT OTBETA.
VaenbHBIH Bec MOpckoii Boasl, H/M3, pasen
a) 10055;

6) 9810;

B) 11673;

r) 8790.

3ananue 3 (OIIK-1)
BriGepuTe npaBUIbHBI BapuaHT OTBETA.

C yBenTHUYEHHEM TEMIIEPATYPhI BI3KOCTh Ta30B .....

a) yBEJIMUUBACTCS,



0) yMeHbLIaeTCS;

B) HE U3MEHSETCS.

3ananue 4 (OIIK-1)
HazoBute oTBeT.

IInoTHOCTH — 370 ..........

[TonHbIi KOMIUIEKT TECTOBBIX 3aJaHUH B KOpIIopaTuBHOH TecToBoi obosnouke ACT pasmenien Ha cepBepe YUT ABI'YIIC, a Taxoke Ha caiite

eIMHUIIBI 00beMa (Macca)

VYuusepcutera B paznene CJIO IBI'YIIC (o6pa3oBatenbHas cpe/ia B IMYHOM KaOUHETE MPEMoIaBaTeis).

CooTBeTcTBHE MEX Ty OaTbHOH U pEHTHHIOBOM CHCTEMaMH OLICHUBAHUSI 3HAHUH, YMEHHH, HABBIKOB U (MJIM) OIBITA JEATEIbHOCTH, YCTaHABIUBACTCS

MOCPEACTBOM CIICAYIOIICH TaOIUIIBL:

YpoBeHb
OOBexT INoka3zareny oLeHUBAHUS
Orenka PpEe3yiIbTaToB
OILICHKU pe3yabTaToB 00YICHHUS
00y4eHus
60 6aIoB M MeHEe «HeynoBieTBOpUTEIEHO» Huskuit ypoBeHb
OGyuaroruics 74 — 61 6amnoB «Y IOBJIETBOPUTEIIHLHOY IToporoBslit ypoBeHb
84 — 75 GanoB «Xopormo» [ToBBIICHHBIH yPOBEHB
100 — 85 6amioB «OTIHIHOY» BeIcokuii ypoBeHb

4. OueHka 0TBeTa 00y4YarouIerocsi Ha BOMPOCHI,

3aJaHUE IK3AaMCHAIITMOHHOI'0 6m1eTa, 3a4yera

DJIeMEHTBI OLICHUBAHU

ConeprxaHue OIKaJIbl OIICHUBaHHUS

HeynosnerBopu-
TEIBbHO

Y 10BIIETBOPUTEIBHO

Xoporo

OTnu4HO

COOTBETCTBHE OTBETOB
(hopMyTUpOBKaM BOTIPOCOB
(3a1aHMi)

ITomHOE HECOOT-
BETCTBHE 110 BCEM
Bonpocam

3HaUMTENBHBIE TI0-
PEIIHOCTH

HesHnauurtesnbHbIe 1M10-
PEIIHOCTH

[lotHOE COOTBETCTBHE

CTpyKTypa, IocienoBa-
TEJILHOCTbH U JIOTHKA OTBETA.
'YMeHue 4eTko, MOHATHO,
TPaMOTHO M CBOOOJHO M3/1arath
CBOM MBICIIH

ITonHOE HEcoOT-
BETCTBUE KPUTEPHIO.

3HAYNTEIBHOE HECO-
OTBETCTBUE KPUTEPHIO

HesnauntensHoe He-
COOTBETCTBHE KPUTEPHUIO

COOTBETCTBHE KPUTEPHUIO
[IPU OTBETE Ha BCE BONPOCHL.

3HaHNE HOPMAaTUBHBIX,
MPaBOBBIX JIOKYMEHTOB H
CIIEIMAIBHON JINTEPaTypHI

[TonHoe He3HaHUE
HOPMaTUBHOU U
NpaBoOBOii Oa3bl U
crienaIbHOM
TUTEpaTyphbl

lmeroT MecTo cyie-
CTBCHHBIC ynymeHI/m
(He3HaHKe OOJIbINEH YacTH
n3 ﬂOKyMeHTOB u
CIIEIHATBHOM JINTEPATYPHI
[10 HAa3BaHUIO,
COZIEP)KAHMIO H T.11.).

MeroT MecTo Hecy-
IIECTBEHHBIC YITYIIICHUS U
HE3HAHUEC OTACJIBHBIX
(€OMHUYHBIX) paboT 13
qricia 00s13aTenbHON
ITUTEepaTypEL

[lotHOE COOTBETCTBHE
TAaHHOMY KPUTEPHUIO OTBETOB
Ha BCE BOTIPOCHI.

'VMeHue yBS3bIBaTh TEOPHIO C
[IPaKTHKOMW, B TOM YHCIIC B
o0acTr ipodeccrHoHaTbHON
paGoThI

‘YMeHue cBsi3ath
TEOPHIO C MPAKTUKON
paboThI HE
POSIBIISIETCSL.

'YMeHMe CBA3aTh BOIPOCHI
TEOPHH U IPAKTUKU
MPOSIBIISIETCS PELIKO.

'YMeHMe CBA3aTh BOIPOCHI
TEOpPHH U NIPAKTUKHU B
OCHOBHOM HPOSIBIISETCS.

[TonHOE COOTBETCTBUE
TAaHHOMY KPUTEPHUIO.
Cr1ocoOHOCTH HHTErpH-
[pOBaTh 3HAHWS M IPUBJICKATH
CBE/ICHHS U3 PA3IHIHBIX

HaYYHBIX chep

KauecTBO OTBETOB Ha J10-
[OJTHUTEIbHBIC BOIIPOCHI

Ha Bce nonomauau-
TebHBIE BOIPOCHI
[penoaaBaTess JaHbl
HEBEPHbIC OTBETHI.

OTBeTHI Ha OOJBIIYIO
4acTh JOMOJHUTENIBHBIX
BOIPOCOB IIPENO/1aBaTels
TaHbI HEBEPHO.

1. JlaHbI HETIOJHBIE OTBETHI
Ha JIOTIOJIHUTEIIbHBIC
BOIIPOCHI IIPEIIOIaBaTelIs.
2. Jlan oiuH HEBEpHbIH
OTBET Ha JOTOJHHUTEILHbIC

BOIIPOCHI MPENOAABATENSI.

I[aHI)I BEPHBIC OTBETHI HA BCE
AOTIOJITHUTEJIBHBIE BOIIPOCHI
I[penoaaBaTelis.

HpI/IMe‘IaHI/IeI UTOTrOBas OLICHKa Q)opMpreTc;[ KakK CpeAHAA apI/I(i)MeTI/I‘{eCKa}I PE3YIABTATOB IJIEMCHTOB OLICHUBAHUS.




