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1. HEJIX OCBOEHUA

1.1 HGHLIO OCOBCHHUA NUCHUIUINHBI ABISACTCA MOJIYUYCHUC CTYACHTaMN HeO6XOI[I/IMI>IX OCHOB 3HAHHH T10 TUApOTra3souHAMHUKE,
Ha 6aze KOTOPBIX OH B JabHERIIIeM MOor OBl CAMOCTOSITEIIBHO peuiaTb BOIIPOCHI MEXaHU3AllMU 1 aBTOMAaTHU3allnu
CTaHOYHOI'O 060pyI[OBaHI/IH, yMmen OBl MPOU3BECTHU HEOOXOMMBIC paC‘IéTH THUAPABINYCCKUX U ITHECBMATUYCCKUX ITPUBOIOB.

1.2 | B pe3yinbrare n3y4eHus JUCUUILIMHBI CTYJICHT JOJDKEH 3HATh CBOMCTBA )KUJIKOCTEH, TPUMEHSEMBIX B
THIPOITHEBMOIIPHBO/IE, 3aKOHBI THPOTa30CTaTHKN M THAPOTa30JHHAMAKH, IPUHIUI ISHCTBUS THAPOJABHATATENCH 1
HAaCcOCOB, OCHOBBI PacuéTa THAPABINIECKIX CETEH.

1.3 | Bagaun:

14]- OBJIAZICHUC CTYACHTAMH TCOPECTUICCKUMU 3HAHUAMHA U ITPAKTUYCCKUMHU HaBbIKaMU (yMeHHﬂMI/I);

1.5]- HN3Yy4YCHUEC OCHOBHBIX (I)I/ISI/I'ICCKI/IX CBOMCTB KUJKOCTEH 1 ra30B, 3aKOHOB paBHOBCCHU U IBUKCHUA JKMIKOCTEH U ra30B U
TpaHUIIBI UX IPUMCHCHUA,

1.6 - MIPUHIUIT JIeWCTBHS ¥ Ha3HAUCHUE Pa3JIMIHBIX BUAOB THAPABINYCCKUX MAIIMH,MCTOANK paCcuCTa HACOCHBIX YCTAHOBOK.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

Biok OIT: b1.B.JIB.01
2.1 TpeboBanus k l]pe}IBa]Pl/lTeJ'll)HOi/i NOAr0TOBKE 00y4aro1Ierocs:
2.1.1 | Xumus
2.2 JAucuunianubl (MOIY/IH) U PAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I5) HEOOX0UMO KaK
NnpealecTByIIee:

2.2.1 | ABromaru3anus TEIUIOBBIX MPOIECCOB

2.2.2 | Bo3gyxomnoaroroBka

2.2.3 | Merponorus, cepTu(UKALNI U TEXHUIECKHE H3MEPCHUS

2.2.4 |IIpou3BojicTBEHHAs IPAKTHKA

2.2.5 TexHoa0rus TOArOTOBKH BOABI M TOIIMBA Ha o0BeKTax TCIUIOOHCPTECTUKU

2.2.6 | OU3HKO-XUMHUUYECKHE CBOICTBA BOJIBI

2.2.7 | BropuuHble 3HEPropecypchl MPOMBIIIICHHBIX MPEeIIPUSTHIA

2.2.8 | BropuuHbie 3HEPrOpecypchl TEIUIOBBIX dJEKTPOCTAHIIUN

2.2.9 |KorenpHble yCTAaHOBKU U ITAPOTCHEPATOPHI

2.2.10 |TemnomaccooOMeHHOE 000pYXOBaHHE IPEATIPUITHI

2.2.11 |IloxroroBka K MpoIeAype 3alIUTHI U 3aIUTa BBITYCKHON KBATH()UKAIMOHHOH PaOOTHI

2.2.12 |IlpenauniaomMHas NpaKkTUKa

2.2.13 | TexHONMOrMYECKHUE S3HEPIOHOCUTEIN IPEATIPUATUN

2.2.14 | DHeprocOepeKeHHE B TEIIOIHEPTETHKE U TEIIOTEXHOIOTHH

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

IIK-3: Cnoco0eH 3KCNIyaTHPOBATH 00beKThI NPO(ecCHOHATBHOM AesITeJIbHOCTH, B TOM YK cJle TelJIOBbIe KOTJIbI Ha
TBEP/JIOM, KUIKOM M Ira3000pa3HOM TOILIHBE; TPYOONPOBO/bI M TEIUIOBbIE CETH, a TAKIKe TeNJIOMeXaHu1ecKkoe 000py1oBaHne
TEIJIOBBLIX CTAHIIMI

3HaTb:

ITK-3-31 oCHOBHBIC 3aKOHBI M PacYETHBIE COOTHOIIICHHS MEXaHHUKH KHUKOCTH H T'a3a, TEIIOMaccOOOMEHa; OCHOBHBIE CITOCOOBI
MIPOM3BOICTBA TEIUIOBOM M DIIEKTPUIECKOW YHEPTUH, €€ TPAHCTIOPTUPOBAHUS, pacIIpeeNIeH s, ITOTPeOIeHUS.

YMmerb:

[IK-3-¥1 npaBUIbHO BBITOIHAT pacyeThl OCHOBHBIX APAMETPOB SHEPIEeTHYECKUX YCTAaHOBOK (CHCTEM) U BEIOOD
TEXHOJIOTHYECKOr0 000py10BaHHUSI.

Baagern:

IIK-3-B1 HaBpIkaMu norcka HEOOXOAMMOM HHPOPMAINH, €€ aHaJI13a U BHIOOpa PallMOHAIBHOIO TEXHUYECKOTO PEIIeHHsI. METOIaMH
Y IPUEMaMH BBITTOJHEHNS THIIOBBIX NPO(ECCHOHANBHBIX 33124 Ha BEICOKOM YPOBHE IIPOM3BOANTEIEHOCTH, Ka4eCTBa U
6e30MacHOCTH; METOJAMH aHAJIH3a [OTyYeHHBIX Pe3yIbTaTOB NCCIEIOBAHIN HA AEHCTBYIOMNX 3KCIICPHIMEHTANBHBIX 1
MPOU3BOJICTBCHHBIX YCTAaHOBKAX.

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHun i pecypcsl padoTsl




Paznen 1. BBenenmue.
pexmer
TUAPOra30IMHAMUKA U
KpaTKas HCTOpHUA eé
pa3BuTHsi. OCHOBBI
TUAPOCTATHKH

1.1

Kparkas ncropus pa3Butus
ruaporazoanHaMuku. Kuakoc
Tb ¥ CWJIBI ICHCTBYIOIINE Ha
Hee. MexaHuueckue
XapaKTePUCTUKN U OCHOBHBIE
CBOMCTBa
s)kunkocted. I mapocraruaecko
e naBneHune. OCHOBHOE
ypaBHEHUE
ruapocTatuku./{aBnenue
MKUJIKOCTU Ha IUIOCKYIO
HaKJIOHHYIO CTeHKY.JlaBeHue
JKUJIKOCTH Ha
LWINHAPHYECKYIO
MMOBEPXHOCTh.3aKOH
Apxumena u ero
npuioxkenue.llopepxHoctu
paBHoOro napneHus /JIex/

0,5

I1K-3-31 IIK-3-
V1IIK-3-Bl

J1.1
JI1.2J12.1J13.
1
0103233

1.2

Kparkast ucropus pa3BuTus
ruaporazoanHaMuku. Kuakoc
Tb ¥ CHJIBI ISHCTBYIOIINE HA
Hee.MexaHnueckue
XapaKTePUCTUKN U OCHOBHBIE
CBOICTBa
)kuakoctel.I'mapocraruuecko
e nasineHue. OCHOBHOE
ypaBHEHUE
ruapoctaTtuku./{aBnenue
SKUJIKOCTH Ha IJIOCKYIO
HaKJIOHHYIO CTeHKY.JlaBneHue
JKAJKOCTH Ha
LUWJIMHAPHYECKYIO
[IOBEPXHOCTb.3aKOH
Apxumena U ero
npunoxenue.Ilopepxnoctu
paBHoro nasnenus /Cp/

30

IK-3-31 TIK-3-
V1IIK-3-Bl

J1.1
JI1.2J12.1J13.
1
013233

13

Beinonuenue paszaena
KOHTPOJIBHOU paboThl. /Cp/

30

I1K-3-31 TIK-3-
V1IIK-3-Bl

JI1.1J12.1J13.
1
3103233

Pa3nen 2. OcHOBBI
THAPOTa30IHHAMUKH

2.1

OCHOBHBIE NTOHATUS O
JIBIDKEHUM XKUJKOCTH U rasa.
VYpasuenue beprymu i
HcalIbLHOMN
KUJIKOCTHU. Y paBHEHUE
bepnynnu ais peanbHoR
)KuaKoctu. M3mepenue
CKOpOCTH II0TOKA U pacxona
AKUJIKOCTHU U ra3a.PexuMel
JIBIDKEHUSI AKUIKOCTH.
Kaurauus. ITorepu Hanopa
IIPY JIAMUHAPHOM U
TyOyJIEHTHOM TE€YCHHU
JKUAKOCTH.MecTHBIE
TUJPaBIMYECKUE
conporusieHus. /JIex/

0,5

ITK-3-31

J1.1
JI1.2J12.1

2.2

Pemenue 3anau Ha 1BUKEHHE
JKAJKOCTEN IPU Pa3IUYHBIX
pexumax. /TIp/

TIK-3-31 IIK-3-
v1

J2.1




23

OCHOBHEIE TTOHSATHS O
JIBHOKCHUH JKMIKOCTH K
ra3a.YpasHenue bepnymiu
IS UieabHOM
JKUJKOCTH. Y paBHEHHE
bepuynnu nns peanpHOM
xuakoctu. Mzmepenue
CKOpOCTH TOTOKA U Pacxoja
JKUAKOCTH U rasza. /Cp/

26

[K-3-31 IIK-3-
V1IIK-3-Bl

J1.1
JI1.2J12.1

24

Beinonuenue paszaena
KOHTPOJIBHOU paboThl. /Cp/

I1K-3-31 TIK-3-
V1IIK-3-Bl

2.1

Pasnea 3. l'uapaBauyeckoe
CONPOTHUBJIEHUE

3.1

Wzyuenue npubopoB u
METO/IOB OIIpEe/IeIICHHs
nasnenns /JIex/

0,5

[K-3-31

32

Pemenue 3ana4 Ha oTepu B
TpyOOIpoBOAaX ¢ MOMOIIBIO
ypaBHenus bepuymmu. /TIp/

TIK-3-31 IIK-3-
v1

JI1.2712.1

33

Pesxxumbl nBIOKCHUS
KHIKOCTH | Ta3a, Pacxof
JKUJIKOCTH U Ta3a, MoTepu
MIPU Pa3HBIX JBHKCHHUH
KHUIKOCTH. 3aKOHBI U
OTIpeieNieHHs] TapaMeTPOB
JIBIDKCHUSI KUIKOCTH
(maBrieHuit, CKOpOCTEit).
I'mppaBnuueckue
COIPOTHBICHHUS U
3aBHCUMOCTH MOTEPH OT
BHUJIOB HACAIKOB M TEOMETPHHU
Tpy6omnposoaos. /Cp/

15

IK-3-31 TIK-3-
V1IIK-3-Bl

J1.1
JI1.2J12.1

34

Brinonuenue pasaena
KOHTPOJIBbHOM padboTel. /Cp/

10

[K-3-31 IIK-3-
V1IIK-3-Bl

J1.1
JI1.2J12.1

Paznen 4. Ucreyenne u3
OTBEpPCTHil, HACAAKOB U U3-
10J 32TBOPOB

4.1

HcTeueHue uepes Manble
OTBEPCTHUS B TOHKOM CTEHKe
MIPH TIOCTOSIHHOM Harope.
Hcreuenue npu
HECOBEPILIEHHOM CXKATHH.
Hcreuenne nop
ypoBeHb.McTeuenne uepes
HACaJIK{ MPH MOCTOSHHOM
Hanope. Mcreuenus uepes
OTBEpCTHS M HACAJKU IIPU
[IepEeMEHHOM
Hanope.lcreuenue u3-noj
3aTBOpa B TOPU30HTAIBHOM
notke. [laBneHue cTpyu
JKAIKOCTH Ha Orpa)k/1arolue
nmoBepxHocTH. /JIek/

0,5

[IK-3-31

JI1.1J11.2

4.2

PacuersI npu UcTeUyeHrE
KHIKOCTH Yepe3 HaCaIKH
[P TOCTOSTHHOM H
MEepPEMEHHOM HAIope; U3-10J
3arBopa /I1p/

I1K-3-31 TIK-3-
Vi

2.1




43

HcreueHnue uepes mMasble
OTBEPCTHUS B TOHKOM CTEHKE
IIPY IIOCTOSTHHOM HAaIope.
Hcreuenue npu
HECOBEPILIEHHOM CXKATHH.
Hcreuenne nox,
ypoBeHb.VcTeuenne uepes
HACaJIK{ MPH MOCTOSHHOM
Hanope. Mcreuenus uepes
OTBEpCTHS M HACATKU IIPU
[EPEMEHHOM
Hanope.lcreuenue u3-noj
3aTBOpa B TOPU30HTAIBHOM
notke. [laBneHue cTpyu
JKUIKOCTH Ha OTPa)kIaloIine
noBepxHocTH. /Cp/

[K-3-31 IIK-3-
V1IIK-3-Bl

J1.1
JI1.2J12.1

44

Beinonuenue paszaena
noMarHero 3ananus. /Cp/

I1K-3-31 TIK-3-
V1IIK-3-Bl

2.1

Paznen 5. T'uapaBiaudeckui
pacyeT MpocThIX U
CJIOKHBIX TPYOOIIPOBO/I0B

5.1

W3yuenue Meroza
OIpEICIICHHS PacXoia
BO3/yXa I10 U3MCHEHHUIO
JIaBJIEHHS B OTCEYEHHOM
oobeme /JIex/

ITK-3-31

KM1

Pl

5.2

[Ipocroit TpyOompoBo
MOCTOSTHHOTO CEUCHUSL.
CoeMHEeHUsS TPOCTHIX U
CITOXHBIX TPYOOITPOBOJIOB.
TpyOompoBOabI ¢ HACOCHOU
nojadvei >KUIKOCTEN.
l'unpasnuyeckuit yaap.
W3menenue nporycKkHOU
CIOCOOHOCTH TPYOOTPOBOIOB
B IPOIIECCEe HX
IKCIITyaTanuy. /Jlex/

IK-3-31

JI1.1J11.2

KM1

P1

53

Pacuer u mpoekTupoBaHue
MPOCTHIX
Tpy6onposonos /IIp/

I1K-3-31 IIK-3-
V1

JI1.2712.1

KMI1

P1

54

IIpocroii TpybonpoBoa
IIOCTOSIHHOT'O CEYEHUSI.
CoenuHeHus NPOCTHIX U
CJIOJKHBIX TPYOOIPOBOJIOB.
TpyOoIpoBoIbI ¢ HACOCHOM
nojauei xunkocren.
I'mppasinuyeckuil yaap.
W3meHeHue nponycKkHoH
CIOCOOHOCTH TPYOONPOBOIOB
B IIpOLIECCE UX
skcrutyaranuu. /Cp/

[K-3-31 IIK-3-
V¥1IIK-3-Bl

J1.1
JI1.2J12.1

KM1

P1

55

Brinonnenue pasaena
KOHTPOJIBHOU paboTHI
"OnpeneneHne OCHOBHBIX
mapaMeTpoB U MOTEPh B
TpybompoBonax. Pacuer
TpybonpoBonos" /Cp/

[K-3-31 IIK-3-
V1IIK-3-Bl

JI1.2J12.1

KM1

P1

5.6

[Tonroroska x
sk3amery /3auéTCO/

IK-3-31 IIK-3-
V1IIK-3-Bl

KMI,K
M2

P1

5. ®OHJ OIIEHOYHBIX MATEPHUAJIOB




5.1. KonTpoabHble MeponpusaTUs (KOHTPOJIbHAsA padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI 1/
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemble
Kon KonTponsaoe
WH/IUKaTOPbI Bomnpock! a5 noAroToBKU
KM MEpONpUsITHE N
KOMITETEHIIN I
KM1 Teoperuueckue I1K-3-31;I1K-3- 1. Yro Takoe JIMHUS TOKA U TPACKTOPHSI YaCTHIIBI )KUIKOCTH? Korma onn
Borpocsl k 3auery ¢ | Y 1;IIK-3-B1 cosrnanaoT? Uto Takoe sneMeHTapHas cTpyika, KaKMMU CBOMCTBaMU

OLIEHKOM

OHa 00J1a/IaeT MPH yCTAaHOBUBILEMCS IBIKEHUU KuAKocTH? 2.UTo
Ha3bIBA€TCS IIOTOKOM XHIKOCTH U KHUBBIM ceueHHeM noToka? Kakumu
THIPABINYECKUMH SIIEMEHTAMH XapaKTEPU3YETCs JKUBOE CEUEHHE
noroka? 3.YTo Ha3bpIBacTCA PACXOMOM KHUJIKOCTHU U I'a3a U CpeiHEH
CKOpOCThIO oToKa? 4.UeM oTiIHM9aeTcs ABIKCHNE yCTAHOBUBINICECS OT
HEyCTaHOBMBIIIETOCS, PABHOMEPHOE OT HEPABHOMEPHOTO, HAIIOPHOE OT
6e3naroproro? IIpuBenure npakTudeckue npuMeps. 5.Kakoso
AHATUTUYECKOE BBIPAKEHNE, TEOMETPUICCKIH 1 YHEPTeTHIECKUI
CMBICIT ypaBHEHUs bepHyuM 11 311eMEHTapHON CTpYWKH UJlealIbHOM U
peanbHOH xuaKocTH? 6.B yeMm oTnuume ypaBHeHus bepHynnn s
TIOTOKA peanbHO KUIKOCTH OT ypaBHEHHs bepHymumm mis
JJIeMEHTapHOH CcTpyiku? UTo Takoe KOdPPHUINEHT KUHETHYECKOI
SHEPTHH, OT Yero OH 3aBUCHT M 4TO yuuThiBaeT? 7.Ha ueM ocHOBaH
MIPUHIMI JEHCTBUSI POTOPHBIX HacocoB? 8.YTo Ha3bIBaeTCs AABICHUEM
B TOUKE, KaKMH JIByMS CBoiicTBamMu OHO obmamaer? 9.Kaxoit Bux mmeer
OCHOBHOE YpaBHEHHE TuipocTaTuku? KakoB ero sHepreTu4ecKui u
reoMerpuueckuii cmbici? 10.YTo Ha3bpIBaeTCS MOITHBIM (20COTIOTHBIM) U
n30bpITOUHBIM naBnerneM? 11.Kakue Bl 3HaeTe eMHUIIBI H3MEPEHUS
nmasnenus? 12.Kakue mpuOopbl Ha3bIBAIOT MAHOMETPAMH U
BaKyyMMETPaMH, 4TO OHH U3MepsoT? Kakum mpubopom n3Mepsor
Pa3HOCTh JaBJICHUH U JBYX pa3iu4HbIX Toukax? 13.Kak
dhopmynupyetcs 3akoH [lackansa? Kakoe mpumeHeHHe HAXOIUT 3TOT
3akoH B TexHHKe? 14.Kak onpenensercs cuia rTiApoCcTaTHYECKOTO
JIaBJICHUS )KUIKOCTH HA IUIOCKYIO (urypy? Uro Takoe HEeHTp AaBICHHS
M KaK HaXOAWTCS TIyOnHa ero morpykeHus? 15.Yro HazpBaeTcs
HaropoM Hacoca? Kakue cymecTByOT crioco0bl onpeaeneHys Hanopa?
Korna xaxoit crioco6 npumensierca? 16.Kakue cyiecTByIoT 30HbI
THIPABINYECKOrO conpoTuBiIeHnsA? OT Yero 3aBUCHT KO3 duImeHT
TUZIPABIMYECKOrO TPEHUS B KayKA0H 13 3Tux 30H? 17.Ilpusenure
IpUMepbl MECTHBIX THIPaBINYecKUX conporusieHuil. 18. Kakosa
(opMyia 1715t ONpEIeNeHUsI MECTHBIX ITOTEPh HAopa IpH
TypOyneHTHOM pexxume TedeHns? 19.1To kakoi popMmyIe onpenemnseTcs
K03((HUIUEHT MECTHOTO CONPOTHBICHUS IPH BHE3AITHOM PACIIUPEHUN
noroka? 20.B yeM 3akirouaeTcs ruApaBINdecKUi pacueT OTBEPCTUI?
21.Y10 Takoe Majoe oTBEpCTHE U TOHKasl cTeHka? 22.Kakue

K03 GHUIHEHTH! XapaKTepHU3yIoT HCTEUCHUE XKUAKOCTH U Ta3a depes
Malble OTBEpPCTHUS B TOHKOI cTeHke? KakoBbI X YHCIEHHbIEC 3HAYCHHS?
Kakue ananuTHyeckue 3aBUCUMOCTH CYLIECTBYIOT MEXKITY ATUMH

ko3 purmentamu? OObACHUTE PUIUISCKHIA CMBICI ATHX

k03¢ dunuentoB. 23.Yrto Takoe cxaroe cederue ctpyn? ['ne 3to
ceuyeHue pacnonoxeno? Kak ¢puznuecku MoXXHO OOBSICHUTE CXKaTHE
CTpyH, BbITeKaroeil u3 orseperus? 24.Kakoe cixaTue Ha3blBaeTcs
TIOJTHBIM W HETIOJIHBIM, COBEPIIICHHBIM U HecoBepiIeHHbIM? Kak Bimsier
THUI CKAaTHA CTPYH Ha BEIMUUHY PACX0Ja KUIKOCTH, BEITEKAIOLIEH HB
orBepcTus? 25.BeiBennTe popMyIIbl CKOPOCTH M pacxoa Ul MaJloro
OTBEPCTHS B TOHKOI CTEHKE ITPH IIOCTOSHHOM HAIIOpe JUTS CIIydast
He3aTOIUIeHHOH cTpyH. 26.UTo Takoe Hacanaku? Kakue THITbI HacagKoB
CYIIECTBYIOT U TJIe OHU IpuMeHstoTcsa? 27.J]aBneHue NoToka Ha
nperpany. 28.ConpotuBieHue Ten B KUAKOCTH. 29.ColpoTuBIeHNE
TpeHus npu odtekanuu tena. 30.IlonsTre x)unkoctn. Cuia,
JIEHCTBYIOMIAs Ha )KUAKOCTh. PU3HMUECKHE CBOMCTBA JKUAKOCTH. 31.
ITousTue raza. Cuia,neiicTBytomas Ha ra3. @usnyeckue cBoiicTaa rasa.




KM2

IIpakTuyeckue
3aJlaHus K 3a4eTy ¢
OLICHKOMN

TIK-3-31;1TK-3-
V1;IIK-3-B1

1.ITnoTHOCTH AU3enbHOTO MazyTap= 878 kr/m3. Onpeaenurs ero
yaenbHbIH Bec. 2.Meaubiit mapd = 100 MM Becut B Bo3ayxe 45,7 H, a
pu norpyxeHuu xxuakocts 40,6 H. Onpenenuts NI0THOCTb XKUIKOCTH.
3. Pacxop uzeanbHOM KUAKOCTH OTHOCUTENbHOM I1oTHOCTH & = 0,860
B paciupsomemcs Tpyoonposoze ¢ nuamerpamu d1 =480 mm u d2 =
945 MM pasen Q = 0,18 M3/c. Pa3HuiaB mo3uIusx mMeHTpa CeUCHUI
paBHa 2 M. [loka3anue maHoMeTpa B ceueHuu 1-1 pasHo pl =3 %105
H/M2. OnpenenuTs CKOPOCTD )KUIKOCTH B ceueHusx 1-1 u 2-2;
nasnenue p2. 4. Tpy6onposoa auamerpom d =500 MM 1 amuHOM L
=1000 m HanonueH Bogo# npu gasneHun 400 klla, u remneparype
Bozb!l S0C. Onpenenuts, nperedperas aedopManusIMy U PaCIIUPEHAEM
CTEHOK TpYO, IaBieHue B TPyOOIPOBOIE TP HArPEeBaHUH BOJbI B HEM
1o 15 0C, ecnu k03¢ dpunrieHT oovemuoro cxatusl Iw=>5,18x10-10 ITa-
1, a ko3 dunuent TemrepatypHoro pacumpenns | [t=150x10-60C-1. 5.
Bs3kocTs HeTH, OnpeaeneHHas 10 BUCKO3UMETPy DHIIepa,
cocrasisieT 8,5 OE. Onpenenuts TMHAMHYECKYIO BSI3KOCTh HEDTH, ecin
ee wioTHOcTh [ 1= 850 kr/M3. 6.0npenennuTs K03 GUIHeHT
JMUHAMUYECKOW U KHHEMATHYECKOM BSI3KOCTH BOJIBI, €CIH MIapuKd=2 MM
u3 0oHHuTa c[1=1,2% 103 Kr/M3 magaer B BOJ€E C MOCTOSHHO
ckopoctriou= 0,33 m/c. IlnotHocTh Boabl[ 1=103 kr/mM3. 7. OnpeaenuThb
quciio PeifHOmbIca ¥ peXKUM IBIDKEHHS BOJBI B BOJOIPOBOHOMN TpyOe
nquamerpoM d = 300 mm mpu pacxoze Q = 0,136 m3/c u Temmeparype
Bozbl 10 oC. 8.ITpu ruipaBiIMueCcKOM UCTIBITAHUN CUCTEMBI
00BEIMHEHHOTO BHYTPEHHET 0 MIPOTHBOIIOKapHOT'O BOXOCHA0KEHHUS
JI0ITyCcKaeTcs najieHue AapiaeHus B TeueHue 10 mun. Ha [lp = 4,97x104
ITa. Onpenenuts JONYCTUMYIO YTeuky [JW MpH UCHBITAHUN CHCTEMBI
BMecTuMOCcThI0 W=80 M3.KoadduumeHt oobemHoro cxarus Bw= 5x10
-10ITa-1. 9.0mpenenuTs aOCOMIOTHOE ¥ U30BITOYHOE THAPOCTATHYCCKOE
JapieHue B Touke A (puc.2.8), pactosoxKeHHOH B BOJe Ha TITyOHHe
hA=2,5, 1 Mbe30METPUYUECKYIO BBICOTY JJISI TOUKH A, €CIi aOCOIOTHOES
ruApocTaTuyeckoe AasieHune Ha nosepxnoctu pO= 147,2 xlla. 10.
Omnpenenuts MAHOMETPHUIECKOE TaBJICHHE B TPYOOIIPOBOAE A,ecin
BBICOTa CTOJI0A PTYTH 10 Mbe3oMeTpy h2= 25 cm. Llentp TpybomnpoBoaa
pacronoxeH Ha h1= 40 cM HIDKe THHUN pa3ziena MeXIy BOJIOH 1
pryThio. 11. OnpenenuTs BCe BUJIBI THAPOCTATUYECKOTO IaBJICHUS B
6ake ¢ He(ThIO Ha rTyOuHe H=3 M, ecnu 1aBneHue Ha CBOOOTHON
noBepxHoctr Hedtr 200 kI1a. [TnorHoCTh HedTH p=0,9 T/M3. 12.
Cocyn ¢ IpsMOYTOIBHEIM OCHOBaHHEM L XbHaromHeH BOION 10 BBICOTHI
h u BIXETCS 1O TOPH30HTANBHOI TOBEPXHOCTH C YCKOPEHUEM

a .OnpenenuTs U30BITOYHOE AaBICHUE BOJBI HA THO COCy/Aa Y IiepeiHei
Y 3a7Hei cTeHoK B Toukax 1 u 2. 13. Hununapudeckuii cocyn
pamiycoM R1 HammoHEeH )XHAKOCTHIO INIOTHOCTHIO [710 YpOBHS a B
OTKPBITON TpyOKe MaJioro TuaMmeTpa, yCTAaHOBICHHON Ha KPBILIKE
cocyJia Ha paccTossHUM R2 oT 1ieHTpa, 1 paBHOMEPHO Bpalaercs
OTHOCHTENTFHO IIEHTPAIFHOI BEpTHKAIBHOH och. ONpeeNnTh YII0BYIO
CKOPOCTH BPAIICHHUs COCYAA, ITPH KOTOPOH M30BITOYHOE JABICHHUE IO
KPBILIKOH B LIeHTpe cocyna Oyner pasHo 0. 14. Onpenenuts
TUTOTHOCTEXKHIKOCTHU PIK, ITOJTYYCHHON CMeTIIHBaHHEM 00bEMa
xuakocta V1 = 0,018 M3 (18 i) mrotHOCTBIO pl = 850 KT/M 11 00BEMA
skuakoct V2 = 0,025 m3(25 1) mmotHocThio p = 900 kr/™M3. 15.
Kanwucrpa (cocyn), HarmoTHEeHHAs: OCH3MHOM U HE CoZiepiKaliasi BO3ayxa,
Harpenach Ha COJHIIE A0 Temreparypsl t1=55 °C. Onpenenutb
MpUpalIeHne JaBJICHUS BHYTPH KaHUCTPBI TIPH YCIIOBUH, YTO OHA
abcomoTHO xécTkas. HauanbHas Temnepatypa 6ensuna t0=15°C.
Moaynb 06béMHON yripyroctu 0ensuna E6 = 1300 MIla, koaddurpent
TeMITepaTypHoro pacmuperus ft =8x10-4 °C-1.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUIIJIMHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsI

Ha3panne
paboTsI

IIposepsiemblie
WHIUKATOPBI
KOMIIETEHIIHI

Copepxanue paboThl




P1

KontponbHas

paboTa Ha Temy:

Ormpenenenue
OCHOBHBIX
napameTpoB U
OTEPh B

TpyOoIIpoBOax.

Pacuer

TpyOOIPOBOJIOB.

TIK-3-31;1TK-3-
V1;IIK-3-B1

1.Ha THC B cenmapaTope mepBoii CTyIeHH NOAIePKUBACTCS
OIIpe/IeNIEHHOE JaBIEHHUE, ONPENEIUTE HEOOXOJUMBIN HauanbHBII
Harop. M3BecTHa rHA COOPHOTO KOMIEKTOPA, HAYIIETO OT
"Cryrauxa" 1o JIHC, ero BHyTpeHHUI AuamMeTp, aOCOMIOTHAsS
SKBUBAJIEHTHAs LIEPOXOBATOCTh, PA3HOCTH I'€0JIE3NIECKHX OTMETOK
Hayaja 1 KOHIa TPyOOoIpoBO/a, KOJINYECTBO MepeKauBacMoil HedTH,
ee INIOTHOCTh, KHHEMaTH4ecKast BA3KOCTh. ONpenennTs He0OX0XUMbIH
HayaJIbHBIN HAIop.

2.I'pahoananuTuyecku onpeneauTh NPOIYCKHYIO CIIOCOOHOCTD
cOOPHOTO KOMJIEKTOPA, €CIIH N3BECTEH HayaJbHBIN HATop, [UTHHA
KOJUICKTOPA, €T0 BHYTPEHHHH THaMETpP, Pa3HOCTh T'€0IEe3NIECKIX
OTMETOK, IJIOTHOCTh U KHHEMaTHUYeCKas BA3KOCTb HE(TH.

3.3azan nepemnay qaBieHns Ha COOPHOM KoJteKTope. VI3BecTHBI:
MAacCOBBIH pacXxoX He(TH, INIOTHOCTH U € KHHEMaTHIeCKast BI3KOCTb,
JUIMHA, IIIEPOXOBATOCTh CTEHOK TPyOsl. ONpeneuTs AuaMeTp
KOJIIEKTOpa IJIst IEPEeKayKy HEeTH.

4.PaccTosHuS OT Havaa KOJJIEKTOpa M 10 Todek otoopa Hedru 11 m 12.
Omnpenenuts oOmuil mepemnan AaBICHUS, €CIH N3HAYATBHOE JaBICHIE
paBHo P. COOpHBIN KOJUIEKTOP MPOJIOKEH FTOPU30HTAIBHO U MECTHBIX
CONPOTHUBIIEHUH HE MMEET.

5.0mpenenuth pacxo/ibl ¥ THIPABINYECKUH YKIIOH Ha CIBOGHHOM
ydacTke He(TeIpoBOJa C U3BECTHBIM JUAMETPOM, PACXOJIOM,
IUIOTHOCTBIO U BA3KOCThI0. Ha HedTenpoBoe nMeeTcst CABOCHHBIH
YYacTOK U3 TPyO ¢ BHYTPEHHUM JHAaMETPOM OAWHAKOBOH JJIMHEL
6.0mpenenuTh peXXUMBI ABIDKEHUS HeTH B TpyOonpoBoze mmHOM L u
BHYTPEHHUM JraMeTpoM d Ipu onpeae’aeHHON ero NpoIyCcKHOM
criocobHocTH Q, Temneparype HedTH B Hadase 1 HeOOXOIUMOH
TeMIrepaType B KoHIe TpyObl. TemmepaTypa okpyskaromieii cpembl
u3BecTHas. TermnoBast H30AIMs OTCYTCTBYeT. Paccunrars Temmeparypy
He(TH 1O JAJHHE TPYOOpoBoaAa (MUHUMYM 6 TOYEK) M TEMIIEPATYPY
He(TH B KOHIIE TPYOOIPOBOIA.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

Ilo naHHOW qUCUMIIIIMHE SK3aMEH He MPEayCMOTPEH.

JucranimonHo nudQepeHnrpoBaHHbIH 3aueT npoBoautcs B LMS Moodle.

OO6pa3zen 3ajannii 17151 3a4eTa, MPOBOTUMOTO JucTaHImoHHo B LMS Moodle (...).

1.Enqunnuei uamMepeHus Mioma m >KMBOr0 CEYEHHUS ABISETCS. ..

1) mM2;

2) ITa;

3) M3;

4) m3.

Ecmm mnuna tpyOsr 100 M, cpenHsis ckopocts 1,5 M/c, muamerp TpyOs 0,4 M, a KO3 QHUITMEHT THAPABINYECKOT0 TPEHHS COCTABIISET
0,03, To moTepu 1Mo AJIMHE IS TOTOKA KUJIKOCTH PaBHBL...

1) 0,86 m;

2) 1,72 cwm;

3) 8,6 m;

4) 17,2 cm

KoaddpuunenT MeCTHBIX TOTEPh Ha BBIXOJIE OTOKA M3 TPYOBI B OacceiH OONIBIIOro pa3Mepa paBeH. ..

1) 0;

2) 2,0,

3)12,5;

4) 1,0.

IK-2: 31

MexaHUKa KHUIKOCTEH U ra3a Ha3bIBAETCA 9acTh ... Pa3jela MEXaHUKH TBEPJOTo Tela, H3yJaromas 3aKOHbI PABHOBECHS U
JIBUKCHHS XKHUAKOCTEH (ra3os)...

1 )MeXaHUKH, U3ydJaromas 3aKOHBI JIBIKCHHUS TEIT;

2)MEXaHNKH, U3ydaromas 3aKOHEI PABHOBECHS M IBHKECHHS JKUIKOCTEH (Ta30B);

3)ruapOoTEeXHUKH, H3ydarolasi 3aKOHbI TIOBEIEHUS Y KUIKOCTEH (Ta30B).

B >xuakocTsAX ¥ ra3ax MOryT AeHCTBOBAaTh JABE KATETOPUU CUJI, KOTOpPBIE HA3bIBAIOT CHIAMI...

1) MHEPIMHN U TSKECTH;

2) MacCOBBIMH 1 TOBEPXHOCTHBIMH;

3) naByieHus ¥ TPEHHS,

4)TpeHus ¥ HaIlpsHKCHHS.

Koa¢¢ummenT rumpaBimaeckoro TpeHns IS MOTOKA XKUAKOCTH IIPU pacXoie XUAKoCTH paBHOM 10 cm3/c, nnamerpe TpyOsI 2 cM H
koo unmentom Bsizkoctu 10—6 M2/c cocTaBiser...

1) 0,01;

2)0,5;

3) 0,25;

4)0,1.

Jln1s reoMeTpHYEeCKH IMTOJOOHBIX CHCTEM 00S3aTeILHBIM SBIISICTCS BBIOIHEHNE TOCTOSIHHOTO CO-OTHOIICHHS MEXIY:
1) KHHEMaTHYEeCKUMH XapaKTePHCTHKAMU;

2) TMHEHHBIMU pa3MepaMu;

3) IMHAMUYECKUMH NTapaMeTpaMH;

4) IIOTHOCTSAMH

Kpurepwuii Jitnepa nmeer B , TIe — IUIOTHOCTH, P — JIaBJICHHUE, | — FeOMETpUYIecKUi mapaMerp, V — ckopocTs, P —
cuna

1) Ne=p/pV2 , rne Eun = Eum ;

2) Ne=p/pIPV2 , rne Eun = Eum;

3) Ne= p/pP , rne Eun > Eum;

4) Ne= p/IV2 ,rne Eun # Eum.

Ecmm xosddurment ruapasnmdeckoro TpeHus cocrarisier 0,08, a pexknM JBIKEHHS TaMHUHApHBIH, TO urcio PeifHonpaca mis
[IOTOKA XUJKOCTU PaBHO. ..

1) 400;

2) 800;

3) 1600;

4) 6400.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IIpu omeHke pe3yabTaTOB 3aLIUTHI OTUYETOB MO TaOOPATOPHBIM paboTaM HCHONb3yeTCsl OMHapHAs CUCTeMa, KOTopast
IIPEyCMaTPUBAET CIICLYIOIUE PE3YJIbTAaThl U KDUTEPUH OLIEHUBAHUS:

«3a4TEHO» - BEIMIONHEHBI Bce 3a1aHms TabopaTOpHOH pabOoTHI, CTYAEHT OTBETHII HAa BCE KOHTPOJIEHBIE BOIPOCHI

«He 3a9TeH0» - CTyAEHT He BBITIOTHII WX BBIITOJTHII HEMIPABUIIBHO 331aHUS JIAOOPaTOPHON pabOoTEI, CTYJCHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMU MM He OTBETIII Ha KOHTPOJIbHBIE BOIIPOCHI.

[Tpu olieHKe KOHTPOIBHOW PabOTHI UCIIONB3yeTCsl OMHApHAst CUCTEMa, KOTOpas IPEIyCMaTPUBAET CIEAYIONINE PE3yIbTaThl U
KPUTEPHUH OLICHUBAHUSI:

«3a4uTeHoy» - KoHTponbHast paboTa COOTBETCTBYET BCEM IPEIbSBISICMBIM TPEOOBAHUAM, IIPABIIIBHO BBIIOIHEH PacdyeT BCeX
apamMeTpoB.

«He 3auTeHo» - KoHTpobHast paboTa HE COOTBETCTBYET OOJIBITHHCTBY MPEIbIBISIEMBIX KPUTEPUEB, PACUETHI TTAPAMETPOB
MIPOBEJCHBI C OIINOKAMH.

ITpu noBenerny nudhepeHITPOBAHHOTO 3a4eTa B YCTHOH (popMe KpUTEPHIMH OLCHKH SIBIISFOTCS:

«OTmaHO» - OTBETHI HA BCE BOIIPOCH OMIIETa U3JI0KEHBI ITOJIHO (B paMKaX IMPOrpaMMBI Kypca MIIN JIEKIMOHHOTO Kypca) U TOYHO.
OOyuatomnuiics mokasal CIOCOOHOCTb CaMOCTOSITENILHO MBICIIUTD, SICHO M IIOCJIEI0BATE/IbHO H3JIaraTh COJIep’KaHue OTBETa, YMEHHE
000011aTh MaTepHal, JeJaTh BEIBOJIBI, PEIIaTh TPAKTHUCCKUE 3aTa4H.

«Xopomo» - Bormpock! B 11eJ1oM pacKpBITHL, HO H3JI0KEHBI HEJOCTATOYHO TOJTHO (He MeHee, 4eM Ha 80 — 90 %), mubo B oTBeTe
COJZIepIKaTCsl HETOYHOCTH (B 3HAYEHUSIX TEIUIOTEXHUUECKUX MOKa3aTelel, Ha3BaHUK TePMHMHA IIPH TIOHUMAaHUH €T0 CYTH ¥ T.[1.).

«Y 1OBIIETBOPUTEIILHOY - M310)KEHUE KaXJ0ro Bolpoca He MeHee, 4yeM Ha 60 %, TpyOble OIMOKY B KIacCU(UKALUIX, TPAKTOBKE
OCHOBHBIX ITOHATHH, 3HAUCHUAX TCIUIOTEXHUYESCKUX ITOKa3aTenel u T.1. HesHaHue 01HOTO M3 BOIIPOCOB MOXKET OBITH
KOMIICHCHPOBAHO IIOJIHBIM HU3JI0KEHHEM OTBETa Ha Apyroi Bonpoc. HemocenoBaTensHOe N3I0KEHNE MaTeprala, HEyMEHUE JAeNaTh
BBIBOJIBI.

«HeynoenerBopuTensHO» - OTBETH Ha BOIPOCH! OTCYTCTBYIOT HITH PacKPHITHI MeHee, yeM Ha 60 %, mogMeHa oHOTo BoIpoca
JpYTHM, HAIMYHe Mapranki. HesHaHue OCHOBHBIX IOHATHH U ITOJIOKCHUI TEMBL.

ITpu nosenexnu audHepeHIMPOBaHHOrO 3a4eTa B (popMe KOMIIBIOTEPHOTO TECTUPOBAHUS KPUTEPUAMH OLICHKH SIBIISIOTCS:
«OTINIHOY 27-30

«Xopowo» 24-26
«Y IOBJIETBOPUTEIILHOY 19-23
«HeynoBneTBopuTEILHO» Menee 18

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTODBI, COCTaBUTENIN 3arnaBue Bubmmorexa M3narenscTBo, rox, 311. axpec
JI1.1 | Kynounos B.A,, I'mnpaBnmka: YuebHoe ocodue M.: Beicmas mxona, 2007,
Kapramos 5.M.
JI1.2 | Kynunos A.A. I'maporazoanHamuka: yaeOHoe NH®OPA-M, 2013,
nocooue

6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENHU 3arinaBue Bubnuoreka W3natenscTBO, TOA, 371. aApec
JI2.1 |B.H. MetpeBenu COopHUK 33724 110 Kypcy , 2008,
TUJIPABIUKH C PELICHUSIMH:
ITpakTukym

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENHU 3arinaBue Bubnuoreka W3natenscTBO, TOA, 371. aApec

JI3.1 [MacopTt crenna yueGHOrO y s
OTI'JT-10-13 JIP-01: "OcHoBBI
Tra30BON AUHAMUKH"

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»

51 DenepanbHbIi mopran «Poccutickoe http://edu.ru
o0pa3oBaHue» [ DIEKTPOHHBIN pecypc]
32 | OTkpsITOE 0Opa3oBaHue [DIEKTPOHHBIN pecypc] http://openedu.ru
73 | LMS Canvas https://Ims.misis.ru/enrol/MIGAYJ

6.3 Ilepeuenb MPOrpaMMHOro odecnedeHust

I1.1 |Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc

6.4. IlepeueHb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX




| nu.1 | Kypc I'mnporazonnnamuku B cucteme Canvas

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Ayn. Haznauenune OcuHarenne

211 VYuebnass  aymutopus  ana  3aHaATHH | Kommekt yueOHOH MeOenn Ha 44 MecT uis 00ydaromuxcs,
JIEKIIMOHHOTO THIIA, MpaKTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEP M IIPENoAaBaTels C
3aHATUH BBIXOJJOM B MHTEPHET, MPOEKTOP, SKPaH HACTEHHBIH, JOCKa

ayJUTOpHAast MenoBas, BeO Kamepa, KOJIOHKH,
nmuieH3uonHsle  mporpammbl - MS - Office, MS  Teams,
aaTusupyc Dr.Web.

212 VYuebnas  ayamropus i 3aHATHH | Kommiekt yueOHOM MebGenmn Ha 44 mMecT Ui oOydarommxc,
JIEKIIMOHHOTO THIA, HNpakTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEP AN IIPENoAaBaTels C
3aHATUI BBIXOJJOM B MHTEPHET, MPOEKTOP, SKpaH HACTEHHBIH, JOCKa

ayaUTOpHAs MeJoBasi, BeO KaMmepa, KOJIOHKH,
muneH3nonHele  mporpammbl - MS  Office, MS  Teams,
anTuBupyc Dr.Web.

212 Vuebnas  aymamropus  uia  3aHATHH | Kommexkt yueGHOM MebGenmn Ha 44 mMecT st oOydarommxc,
JIEKITHOHHOTO THUIIA, MpakTUYecKuX | 1  cTanuoHapHBIH KOMIBIOTEpP Ui MpenojaBaTels ¢
3aHATUI BBIXOZIOM B MHTEPHET, IIPOEKTOp, IKpaH HACTEHHBIH, JOcCKa

ayaUTOpHAs MeJoBasi, BeO Kamepa, KOJIOHKH,
muneH3uoHHble  mporpammbl - MS  Office, MS  Teams,
antusupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

paboTHI.

CJIO’)KHOCTAMHU MX BBIIIOJIHCHHUS.

C peaJIbHBIMU NPON3BOACTBEHHBIMU BEININHAMU.

PexoMeHmaImy 1o yCrenrHoMy 0OCBOSHHUIO Kypca B TPaIUIIMOHHOH (opMme.

JIJ yCIenTHOTO YCBOSHHUS TEOPETHUECKOT0 MaTepralia He0OX0IUMO PETyIISPHO MOCEIATh JIEKIHH, IIEPEIUTHIBATH JICKITUOHHBIH
MaTepHall, 3HaYUTENbHOEe BHUMAHHE YIENSITh CAMOCTOSATEILHOMY U3yUSHHIO JUCUUTUTAHEL.

[TporpamMmMa JUCIUIUIMHBI BKIFOYACT JICKIIMOHHBIC, IPAKTUYCCKHE 3aHATHS U J1a00OpaTOPHBIC 3aHATH, BHIIIOJIHCHUE KYPCOBOM

OcBoeHME TUCHHUILIMHBI IIPEIIONaracT Kak MpOBEICHHUE TPAIUIHOHHBIX ayUTOPHBIX 3aHATHH, TaK U pabOTy B AIEKTPOHHOM
nHpopMaImoHHo-o0pazoBatenbHoi cpene HUTY MUCHUC (BUOC), 9acThio KOTOPOI HEMOCPEICTBEHHO MPEAHA3HAYCHHOMN JUTS
OCYIIECTBIICHNS 00pa30BaTEIFHOTO IpoIiecca ABISETCS IEKTPOHHBIN 00pa3oBaTensHbIi pecypc LMS Moodle.

Kypcosas paboTta oTnm4gaeTcst 3SHaUUTENbHBIME 3aTpaTaMi BPEMEHH U TpeOyeT OT CTYAEHTa 3HAHUH JIEKIIHOHHOTO MaTepuana,
METO/IMUECKUX yKa3aHMI 10 BBIIIOIHEHNIO KypCOBOM PaOOThI M OOJIBIIOro BHUMaHMs. B CBS3M ¢ 3TUM, TP IUIAHUPOBAHUU CBOCH
CaMOCTOSATENBHOM pabOTHI BaM CIIEAYET yUUTHIBATH, YTO MPOITYCK JICKIMOHHBIX 3aHATUH 1 HEBHUMATEIbHOE OTHOIICHUE K
M3yYCHUIO METOMYECKIX YKA3aHUH CYIIEeCTBEHHO OCIOKHHT BHITTOJTHEHHE KYPCOBOH paboTHI.

IToaroroBka K BEIMOIHEHUIO KypCOBOI PaOOTHI 3aKIIFOUAETCS B H3YYEHUH COOTBETCTBYIOIINX METOANIECKHIX YKa3aHUH U
CTaHJapTOB 110 0(OPMIICHHIO PabOTHI. 3aJaHKE Ha BBIOJIHEHUE KYPCOBOH pabOThI BbIIaeTCs Ha yCTaHOBOYHOM ceccun. Cpok
C/1au Ha IPOBEPKY — 3a 2 HEJEH 0 IK3aMEHAIIMOHHON ceccnil. KOHCYIbTauu Mo BOIIpocaM, CBSI3aHHBIM C BBITTOJTHEHHEM
KypCOBOH pabOTHI POBOSTCS IT0 COTTTACOBAHMIO C MPETIOaBaTesNIeM, BEAYITUM JUCIUIUINHY, B COOTBETCTBHHU C PACTIMCAHUEM.
OdopmieHHas: B COOTBETCTBHH CO CTaHAapTaMU KypcoBasi paboTta ciaercs Ha Kadeapy MeTaulyprudeckux TeXHOJIOTHN 1
06opynoBanust. [IpaBuiIbHO BITIONTHEHHAst pabOTa JAOIMYCKAeTCs K 3alUTe, KOTOpast IPOBOAUTCS B YCTHOI (hopMme Ha
9K3aMEHAMOHHOM ceccun. Pabora, He JomyleHHas K 3alIMTE, BO3BPAIIACTCS CTYACHTY Ha JOPabOTKY.

JlabopaTopHbIe pabOThI OTINYAIOTCSA 3HAYUTENFHBIMU 3HEpro3arpaTaMu. YacTs paboT MPOBOAUTCSA IPH UCTIOTb30BAHUH
BBICOKOTEMIIEPATYPHBIX arperaTos, CBs3aHa CO 3HAUMTEIBHBIMU 3aTPaTaMK BPEMEHH, KPOME TOT'O0, JUISl UX ITOJIHOLEHHOTO
BBITIOJTHEHHUS TPeOyeTCsl yJacTHe B Hel HECKOIBKHUX CTYACHTOB IO/ PyKOBOJICTBOM IperioaBaTelsl Wi JabopaHTa. B cBsa3u ¢ aTiM,
TIpH TUTAHHPOBAHUY CBOEH y4eOHOI paboTHI BaM CIeAyeT YIUTHIBATh, YTO MPOITYCK JIAOOPATOPHOTO 3aHATHS CBSI3aH CO

[ToxroroBka K BEIITOIHEHHIO JIAOOPATOPHOI pabOTHI 3aKIII0YACTCS B COCTABICHIH TEOPETHUECKOTO BBEACHNUS K JIaOOpaTOpHOI
pabore. [Tocne BeImonHEHNS 1a00paTOpHOH paboThI odopmisieTcs oT4eT. PaboTa cunTaercs MOIHOCTBIO 3aU4TEHHOH MOCIIE €e
3aIIUTHL. 3aMuTa Jab0paTOPHBIX pabOT MPOBOIUTCS HA TaOOPATOPHBIX 3aHATUSAX.

VYuacTtHe B IPaKTHYECKHUX 3aHATHAX TPEOYET OT CTYAEHTOB BBICOKOI CTENEHN CaMOCTOSTEILHOCTH 1 clIocoOCTBYeT Ooree
TITyOOKOMY OCBOCHHIO TEOPETHIECKHX ITOJIOKSHUH W X MPAKTHYECKOr0 HCIONIb30BaHMs. Ha pakTHYecknX 3aHATHAX CTYICHTHI
MIOZT PYKOBOACTBOM IIPETIOIaBATENS BEIITOIHSAIOT PACYETHI CTANICINIABIIIBHBIX IIPOIIECCOB, a MOIyYeHHBIE PE3yIbTAaThl COTOCTABIISIOT

[ToaroroBka Kk 3K3aMeHy 10 TUCLUIUIMHE 3aKII0YA€TCA B U3y4EHNN TEOPETUYECKOr0 MaTEpUaa o KOHCIIEKTaM JIEKLIUHI,
UCTOYHUKAM OCHOBHOMH U JIONOJIHUTEIBHON JIUTEPATYPBHI.

Uro0Os! BaM OBUIO HHTEPECHEE H3y4aTh METALTYprHUeCcKie JUCIUIUIHHEL, IPOCIEKUBATh UX B3aUMOCBSI3b C Balllei
CHELUAIBHOCTBI0, HEOOXOIUMO MOCTOSIHHO PACIIUPSTH CBOM KPYTro30p, B UeM OOJbIIYIO IOMOLIb MOXKET OKa3aTh NepHOAnYecKast
mireparypa: xypHaisl «M3BecTust By30B. UepHas MeTamryprus», «Metamtypr» 1 «CTaiby.

PexoMeHIanum o OCBOCHHIO AUCHHUILTHHBL B TUCTAHIMOHHON (hopMe OCPEICTBOM 3JIEKTPOHHOI HH(OPMAIHOHHO-
obpazoBarenbroii cpenpl HUTY MUCHC (OUOC), 9acThio KOTOPOH HEMOCPEACTBEHHO MPeTHA3HAYCHHOM JJIs1 OCYIISCTBICHHS
00pa3oBaTeNbHOrOo Ipoliecca SBISETCs IEKTPOHHBIN o0pa3oBaTensHEIT pecype LMS Moodle.

LMS Moodle ncnonp3yercst IpeuMyIECTBEHHO JUI aCHHXPOHHOTO B3aHMOJECHCTBUS MEXIY YUaCTHHKaMHU 00pa30BaTeIbHOTO




mporecca NoCpeCTBOM ceTH «HTepHeT».

Yr00sI 3¢ PekTHBHO HcTonb30BaTh Bo3MoxkHocTH LMS Moodle, a cooTBETCTBEHHO U yCIEIIHO OCBOMTh JUCIUILIHHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, UIS Yero CIeayeT IepeiTH 110 CChUIKE, BBIAaBaeMOi COTPYIHIKAMH JeKaHATa HITH
npenojasareneM. JIOTHH 1 apoib AT PETUCTPALlK U paboTe C KypcoM COBIAaeT C JIOTHHOM U ITapojieM OT IMYHOrO KaOHHeTa
HUTY MUCHUC;

2)B pyOpuke «B Hauan0» 03HaKOMUTHCS C COAEP)KAHUEM Kypca, BONPOCAMH JUISl CAMOCTOSTEIIbHON MOATOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaIu, (POpMOH IIPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KPUTEPHUsIMHI OIIEHUBAHUS | 1P.;

3)B pyOpuxe «Moxynm», 3aX0/sl B COOTBETCTBYIOIINE Pa3/Ieibl H3ydaTh ydeOHbIe MaTepHalbl, pa3MeIleHHbIe IpernoaaBareneM. B
T.4. NI0JIb30BAThCSI IUTEPATYPOIl, PEKOMEHA0BaHHON NpenogaBaTeneM, NEPEXOs M0 CChUTKAM;

4)B pyOpuke «brbIHOTEKa» BO3MOXKHO ITOIONPATH IS BEITIOIHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIFHEIE, IOMAITHAE PA0OTEHI,
KypCOBBIE PabOTHI/IPOEKTHI) IUTEpaTypy, pasmemmennyo B ObC HUTY MUCUC;

5)B pyOpuke «3anaHus» HY>KHO O3HAKOMUTBCS C COJiep)KaHUeM 3aJaHusl K MICbMEHHON paboTe, CPOKaMU ClIaul, KpUTEPUSIMH
OLICHKH. B ycTaHOBIICHHBIE CPOKH BBIIOIHUTH pabOTY(bI), TOATPY3HUTH 34€Ch 5Ke A1 PoBepKu. Eciti paboTa ConepsKUT PUCYHKH,
(hopMyIIBI, TO C ETBI0 COXpaHEeHNs (JOpMaTHPOBAHMUS ee HyKHO HoArpyxats B pdf ¢popmare.

Pabora, moarpysxaemast 11 IPOBEPKHU, JOJKHA!

- cofiepKaThb BCE CTPYKTYpPHBIE JIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acTb, 3aKJIIOUYEHHE, CIIUCOK HCTOYHUKOB,
TPHIIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O()OpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

IIpenonaBarens B TeYEHHE YCTAHOBICHHOIO CpoKa (He Ooree AecATH JHEH) MpoBepsieT padoTy U pa3MellaeT B KOMMEHTapHIX K
3aJaHHIO PELieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI Pa0OTHI, TaK 3aMedaHus. [Ipn HamM4IHuuy B pelieH3nn
3aMedYaHni 1 peKOMEHIalNii, Hy>KHO BHECTH IIONIPABKU B pabOTy, HOATPY3NUTH €€ 3aHOBO IS IIOBTOPHON MpoBepKH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTeIeM BO3MOXKHOCTD IIOJATPY3UTh pabOoTy OCTaeTcs, HO CHCTEMa BHIBOJHUT COOOIIEHHE O HapyLIeHH! CpokoB. [1o
OKOHYaHUH CEMECTpa IOATPY3UTh PabOTy HE MONTyIHTCS;

6)B pyOpuKke «TecTsn» MpoiTH TeCTOBbIE 3aIaHNsI, OCBOMB COOTBETCTBYIOIIUI MaTepHal, pa3MeIIeHHEIH B pyOpuke « Momyimy;
7)B pyOpuke «OLEHKI» OTCIIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OObBSBICHUS» YNTATh OOBSABICHHS, Pa3MeIlacMble IPENOJaBaTeNeM, 1aBaTh 0OPaTHYIO CBSI3b;

9)B pyOpuke «OOCyX IEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIArOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIPOCH! Y OOIBIIMHCTBA IPyMNIIbl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh HCIIONb30BaHAa IS B3AUMHON IIPOBEPKH;

10)posBISTh PEryJIIPHYIO aKTUBHOCTH Ha Kypce.

[TpernMymIIeCTBEHHO 111 CHHXPOHHOT'O B3aMMOEHCTBHUS MEXKTy yJaCTHHKaMH 00pa30BaTENbHOro Mpolecca MOCPEICTBOM CETH
«MHTepHeT» HCcIoNb3yeTcs cucreMa BuacokoHpepercss3u Microsoft Teams (MS Teams) umu Zoom. Bapuant ncrions3yemoit
cucremsl BKC yka3piBaet npenofaBaTtens. UToOb! MOTHOLIEHHO UCIIONB30BATh €0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH MPUIIOXKEHHE
BKC Ha nepcoHanbHbIH KoMIbroTep n/ui tenedon. CTapocTam HyKHO co3aaTh rpyniy B MS Teams wimy omy4uTsb
HIeHTH(HUKAIMOHHBINH HOMep KoHdepeHnnu B Zoom. Cuctema BKC no3Bosser:

- CIIyIIaTh JICKIUY;

- paboTaTh Ha MPaKTUYECKUX 3aHATHUIX;

- OBITH Ha CBSI3M C ITPEIo/IaBaTelieM, 3a/1aBasi eMy BOIPOCHI HJIM OTBEYAasl Ha €r0 BOIIPOCHI B OOIIEM JaTe.

[Ipu npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCEra padoTaTh ¢ BKIIOYEHHOW KaMepOoH.
HckntodeHne — ecity MpernoiaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmnuMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIETI0BbIE (DOTO.




