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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.J1B.08

2.1 TpeboBanus k l]pe}IBa]Pl/lTeJ'll)HOi/i NOAr0TOBKE 00y4aro1Ierocs:

2.1.1 dusuka

2.1.2 | Xumus
2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJI51) HEOOX0AUMO KaK
NnpealiecTByIee:

2.2.1 |MarepuajgoBeJcHIE 1 TEXHOJIOT U KOHCTPYKIIMOHHBIX MaTCPHAIIOB

2.2.2 | Merponorus, cepTu(UKALNSI U TEXHUIECKHE H3MEPCHUS

2.2.3 | TermomaccooOMeH

2.2.4 | PemieHue NpuKIagHBIX 3a/1a4 ¢ ucnoinb3oBaHueM MATLAB

2.2.5 |OueprocOepexeHHE B TEIUIO3HEPTETUKE U TEIMJIOTEXHOIOTUU

2.2.6 |HayuHo-uccnenoBarenbckas paboTa

2.2.7 |IloaroroBka K MpoOLEIype 3alIXThI U 3aIUTa BHITYCKHON KBadH(pUKaIMOHHON paboThl

3. PE3YJIbTATBI OBYYEHUMAA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

YK-4: ucciaenoBanus

3HaTh:

YK-4-31 ITpunmum paGoTsl, BO3MOXHBIE CXEMBI HCCIIE0BA-HUH 1a00paTOPHBIX YCTAHOBOK, MX KOMILIEKTYIO-IIUX U JUANa3oH
BO3MO>KHBIX HCCIICIOBAHHI

K-2: HAYyYHO-HCC/I€10BATE/IbCKasA (B odacTn TEIJIOOHEPIreTUKHA U Tel'[.]'lOTeXHI/lKI/I)

3HaThb:

ITK-2-31 OcHOBHBIE CBOMCTBA KUJIKHUX H Ta3000pa3HBIX CPell, 3aKOHBI TUAPOCTATHKH U THAPOTa30INHAMHUKH

OIIK-3: TeopeTuyeckasi npogeccuoHaJbLHas MOATOTOBKA (CIOcO0eH 1IeMOHCTPUPOBATH IPMMEHEHNE OCHOBHBIX CIOCO00B
MoJy4eHus, Npeodpa3oBaHusl, TPAHCIOPTA M UCNOJIb30BAHUS TENJIOTHI B TEMIOTEXHUYECKUX YCTAHOBKAX U CHCTEMAaX)

3HaTh:

OIIK-3-31 OcHOBHBIE CBOICTBA XKUIKHX U Ta3000pa3HbIX CPel, 3aKOHBI THIPOCTATUKN U THAPOTra30ANHAMUKI

YK-4: uccnenopanus

Ymerb:

YK-4-Y1 CocTaBnsTh NPUHIUIHAIBHBIC THAPOTa30JHHAMUYECKUE CXEMBI PA0OTHI JIJISl IPOBEICHHS

ITIK-2: HayyHO-HcCIe10BaTeIbCKast (B 00/1aCTH TEIVIOIHEPIeTHKHU U TEIJIOTeXHUKH)

YMmerb:

[IK-2-Y1 IIpuMeHsTh Ha PaKTUKE METOJBI pacyeTa COMPOTUBIICHHUIT B TPYOOIPOBOIaX, IPOBOIUTH I'a-30- M THAPOMEXaHHUUECKUE
9KCIIEPUMEHTHI B JTA00-PATOPHBIX YCIOBHAX

OIIK-3: TeopeTuyeckasi npogeccuoHaJIbLHasI MOATOTOBKA (CIIOCO0€EH IEMOHCTPUPOBATH IPMMEHEHHE OCHOBHBIX CIIOCO00B
MoJIy4eHHs, Tpeo0pa3oBaHus, TPAHCIIOPTA U UCNOJIb30BAHUS TEMJIOTHI B TEMIOTEXHHYECKHX YCTAHOBKAX U CUCTEMAX)

YMeTh:

OIIK-3-Y1 [IpuMeHATh Ha NpaKTHKE METO/BI pacueTa TUIPaBINICCKUX COMPOTHBICHUI B TPyOOIIpOBOIaX, MPOBOJUTE Ta30 U
THIPOMEXAHIIECKUE SKCIIEPUMEHTHI B JIAOOPATOPHBIX YCIIOBHSX.




YK-4: ucciaenoBanus

Baaaernb:

VK-4-B1 OcHOBHBIMHU TIOHSATHUSAMH 3aKOHOB T'MJIPOTa30IMHAMUKHU

IIK-2: nayuyHo-ucc/ienoBaTebcKas (B 00J1aCTH TENJI0IHEPTeTHKH U TEMVIOTEXHUKH)

Baanernb:

[IK-2-B1 Merogamu pacdera napaMeTpoOB KUIKUX U Fa30BBIX IOTOKOB, IPIMEHUTEIBHO K IPOECCHOHANBHOMN I TeTbHOCTH

OIIK-3: Teopernueckasi mpogeccHOHAILHAS MOATOTOBKA (CIIOCOOEH 1eMOHCTPHPOBATH MPUMEHEeHHE OCHOBHBIX CIIOCO00B
MoJIy4eHHs1, Npeo0pa3oBaHusl, TPAHCIOPTA M HCIOIL30BAHHS TEIJIOTHI B TEIUVIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAX)

Baagern:

OIIK-3-B1 Meronukamu pacyera pa3iMyHbIX BUAOB TPYOOIPOBOIOB MO CIOKHOCTH, CIIOCOOAMH KOHTPOJISI TapaMeTPOB OTOKOB

JKMAKOCTEH M raza Jjis nocjeaymunx pacu€ToB U BbIBOAOB

4. CTPYKTYPA U COJAEP)KAHUE

Kon
3aHATHSA

HanmeHnoBaHue pa3iesioB U
TeM /BMJ 3aHATUS/

Cemectp
/ Kype

Yacos | Popmupyembie
HHAMKATOPLI

KOMIIeTeHIHIi

Jlntepatypa
H 3L
pecypchl

IIpumevyanne

KM

Boimoan
sieMble
padoThI

Pa3nen 1. BBenenne.
IIpenmer
TUAPOra30IMHAMUKA U
KpaTKasi MCTOpUS eé
pa3BuTus. OCHOBBI
THAPOCTATHKH

1.1

Kparkast ucropus pa3Butus
ruaporazoauHaMuku. XKuakoc
Th U CWJIBI ICHCTBYIOIINE HA
Hee. MexaHHYECKHE
XapaKTepUCTUKH U OCHOBHEIE
CBONCTBA
x)uakocreit.I'mapocraTniyecko
¢ naBieare. OCHOBHOE
ypaBHEHUE

ruapocratuku. JlaBienue
KHJIKOCTH Ha TUTOCKYIO
HAKJIOHHYIO CTEeHKY./[aBieHue
JKMIKOCTH Ha
LHWIHHIPHYECKYIO
[TOBEPXHOCTh.3aKOH
Apxumena u ero
npunokenue.IToBepxHocTH
paBHoTO napieHus /JIex/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 IIK-2-V1
IIK-2-B1 VK4
-31 YK-4-V1
YK-4-B1

J1.1
JI1.2J13.1

1.2

Kparkast ucropus pa3Butus
rugporazoquHaMuku. JKuakoc
Th U CWJIBI JICHCTBYIOIINE HA
Hee.MexaHuyeckue
XapaKTEPUCTUKH U OCHOBHBIE
CBOMCTBa

JKuakocted. I mapocrarnuecko
¢ nasierne. OCHOBHOE
ypaBHEHUE

ruapocratuku. JlaBieHue
YKUJIKOCTH Ha IJIOCKYIO
HaKJIOHHYIO CTeHKY.JlaBeHue
JKHJIKOCTH Ha
LMJIHHIPUYECKYIO
MTOBEPXHOCTh.3aKOH
Apxumena U ero
npuiiokenue.IToBepxHoCTH
paBHoro nasieHus /Cp/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 IIK-2-V1
IIK-2-B1 VK4
-31 YK-4-V1
VK-4-B1

J1.1
JI1.2J12.1




1.3 Brinonnenue paszaena 30 OIIK-3-31 J2.1
KOHTPOJIBbHOM paboThl. /Cp/ OIIK-3-V1
OIIK-3-B1 IIK-
2-31 [IK-2-Y1
TIK-2-B1 YK-4
-31 VK-4-V1
VK-4-Bl
Pa3nen 2. OcHoBBI
THPOra30IHHAMHAKH
2.1 OCHOBHEIE TTOHSATHS O 2 OIIK-3-31 JI1.1J11.2
JIBUKCHHH JKMIKOCTH M rasa. OIIK-3-V1
Ypasuenue beprynnu s OIIK-3-B1 IIK-
HIcaaIbHON 2-31 I1IK-2-V1
JKUJIKOCTH. Y paBHEHHE T1IK-2-B1 YK-4
Bepuynmm nnis peansHoi -31 YK-4-V1
)kuakoctu. M3mepenue VK-4-B1
CKOPOCTH MOTOKA M PAacXofa
JKUJIKOCTH U ra3a.PexuMel
JIBYDKEHHMSI JKHUIKOCTH.
Kasurauus. ITorepu Hanopa
MIPH JIAMUHAPHOM H
TyOyJICHTHOM TCUCHHU
JKUJIKOCTH.MeCTHBIE
THPABIMYCCKUC
comnpoTuBicHuUs. /JIex/
2.2 Pemnrenue 3aa4 Ha JBUKEHHUE 2 OIIK-3-31 JI2.1
JKUJIKOCTEH MPH Pa3In4HbIX OIIK-3-V1
pexxumax. /Ip/ OIIK-3-B1 IIK-
2-31 TIK-2-V1
TIK-2-B1 YK-4
-31 YK-4-V1
VK-4-Bl
2.3 OCHOBHEIE TTOHATHS O 26 OIIK-3-31 JI1.1
TIBKEHHUH KUIKOCTH U OIIK-3-V1 JI1.2J12.1
ra3a.YpasHenue beprymim OIIK-3-B1 IIK-
IS UiealbHON 2-31 I[IK-2-V1
KUJKOCTHU. Y paBHEHUE [1K-2-B1 YK-4
bepnyinu ais peanbHoR -31 YK-4-V1
s)KkuaKoctu. M3mepenue VYK-4-B1
CKOPOCTH MOTOKA M Pacxoa
KHUIIKOCTH ¥ Taza. /Cp/
2.4 Brinmonuenue pa3nena 2 OIIK-3-31 JI1.2J12.1
KOHTpPOJIBHOH paboTsl. /Cp/ OIIK-3-Y1
OIIK-3-B1 ITIK-
2-31 IIK-2-V1
TIK-2-B1 YK-4
-31 VK-4-V1
VK-4-B1
Paznen 3. l'uapaBiauyeckoe
CONMPOTHBJIEHHE
3.1 Nzydenne npubopoB u 2 OIIK-3-31
METO/IOB ONpeIeNICHUs OIIK-3-V1
nasiienus /J1a6/ OIIK-3-B1 ITIK-
2-31 [IK-2-VY1
TIK-2-B1 YK-4
-31 VK-4-V1
VK-4-Bl
32 Pemenwne 3amau Ha morepu B 4 OIIK-3-31 JI1.2J12.1
TpyOOIpPOBOIaX C TOMOIIBIO OIIK-3-Y1
ypaBuenus bepaymmu. /TIp/ OIIK-3-B1 IIK-
2-31 IIK-2-V1
TIK-2-B1 YK-4
-31 YK-4-V1

YK-4-B1




33 PexxuMbl IBHKEHUS 15 OIIK-3-31 JI1.1
JKUIKOCTH U Ta3a, pacxo]l OIIK-3-V1 JI1.2J12.1
JKAIKOCTH U Ta3a, HOTepH OIIK-3-B1 IIK-

IIPY Pa3HBIX JBUXKECHUM 2-31 [IK-2-V1
JKUJIKOCTH. 3aKOHBI U T1IK-2-B1 YK-4
orpeieNIieHHs MapaMeTpoB -31 YK-4-V1
IBYKCHUS JKUAJTKOCTH VK-4-B1
(maBnenuii, ckopocTeit).

I'mppaBnuueckue

COIIPOTHBIICHUS U

3aBUCHUMOCTH TIOTEPH OT

BUJIOB HACAJIKOB U T€OMETPUH

TpybompoBoaos. /Cp/

34 Brimonnenue pazaena 4 OIIK-3-31 JI1.1

KOHTPOJIBHOM paboTsl. /Cp/ OIIK-3-Y1 JI1.2J12.1

OIIK-3-B1 IIK-

2-31 IIK-2-V1

I[IK-2-B1 YK-4

-31 YK-4-V1
VYK-4-Bl

Pa3nen 4. UcTteuenue u3
OTBEpPCTHil, HACAAKOB U U3-
1oJ1 3aTBOPOB

4.1 Ucreuenue uepes manbie 2 OIIK-3-31 JIL.1J11.2
OTBEPCTHS B TOHKOW CTEHKE OIIK-3-V1
MPU IOCTOSIHHOM Harope. OIIK-3-B1 ITIK-
Ucreuenune npu 2-31 TIK-2-VY1
HECOBEPILIEHHOM CXKATHH. IIK-2-B1 YK-4
Ucreuenue nog -31 YK-4-V1
ypoBeHb.VcTeuenue uepes VK-4-B1
HACaJIK{ MPH MOCTOSHHOM
Hanope. McTeuenus uepes
OTBEPCTHS M HACATKHU TIPH
MIepEMEHHOM
Hanope.lcreuenue u3-noj
3aTBOpa B TOPU30HTAIBHOM
notke. [laBneHue cTpyu
JKUJIKOCTH Ha OTPa)kIaIoIIne
moBepxHoCcTH. /JIek/

4.2 Pacuers! npu ucreuenue 1 OIIK-3-31 JI2.1
KUJIKOCTHU Yepe3 HacaIKu OIIK-3-V1
[P TIOCTOSSHHOM U OIIK-3-B1 IIK-
MEpPEMEHHOM HAIOpe; U3-T0J 2-31 [IK-2-V1
3atBopa /TIp/ IIK-2-B1 YK-4

-31 YK-4-V1
YK-4-Bl

43 Hcteuenue yepe3 majbie 21 OIIK-3-31 J1.1
OTBEPCTHS B TOHKOW CTEHKE OIIK-3-V1 JI1.2J12.1
IIPH IIOCTOSTHHOM HaIope. OIIK-3-B1 IIK-
Hcreuenue npu 2-31 [IK-2-V1
HECOBEPILIEHHOM C)KaTHH. IIK-2-B1 YK-4
Ucreuenue nop -31 YK-4-V1
ypoBeHb./cTeuenue uepes YK-4-B1

HACAJKH IPH MOCTOSIHHOM
Harope. McTeuenus gepes
OTBEPCTHS M HACAIKHU ITPU
HEePEMEHHOM
Harnope.VcreueHne u3-moj
3aTBOpA B FOPH30HTAIBHOM
notke. JlaBneHue cTpyu
JKHJIKOCTH Ha OrPaKIAroIIIe
noBepxHocTH. /Cp/




4.4 Brinonnenue paszaena 2 4 OIIK-3-31 J2.1

nmoMaritero 3aganus. /Cp/ OIIK-3-V1
OIIK-3-B1 IIK-
2-31 TIK-2-Y1
[IK-2-B1 YK-4

-31 YK-4-V1
YK-4-Bl

Pazgen S. l'napaBiauyeckuii

pacuer NpocThIX

TPyO0ONIPOBOI0B

5.1 Uzyyenne merona 2 2 OIIK-3-31
OTpezeNeHHs pacxoaa OIIK-3-Y1
BO3/yXa 110 U3MEHEHHUIO OIIK-3-B1 IIK-

JIaBJIEHHS B OTCEYEHHOM 2-31 1IK-2-V1
obbeme /J1ab/ IIK-2-B1 YK-4
-31 YK-4-V1
YK-4-Bl

5.2 IIpocroii TpybonpoBoa 2 2 OIIK-3-31 JIT.1 JI1.2
MOCTOSIHHOTO CEYEHUSI. OIIK-3-V1
CoeanHeHus IPOCTHIX U OIIK-3-B1 IIK-

CJIOJKHBIX TPYOOIPOBOJIOB. 2-31 1IK-2-V1
TpyOorpoBoIbI ¢ HACOCHOM [1K-2-B1 YK-4
nogaver KUIKOCTEMN. -31 YK-4-V1
I'mppasinuyeckuil yaap. YK-4-B1
W3meHeHue nponycKkHoH

CIOCOOHOCTH TPYOONPOBOIOB

B TIpOIIECCe UX

sKcIuTyatanu. /Jlex/

53 Pacuer u nmpoekTupoBanue 2 1 OIIK-3-31 JI1.2J12.1
MIPOCTBIX OIIK-3-V1
Tpy6onposonos /TIp/ OIIK-3-B1 IIK-

2-31 TIK-2-V1
[IK-2-B1 YK-4
-31 YK-4-V1
YK-4-Bl

54 [pocroii TpydompoBoa 2 20 OIIK-3-31 J1.1
MMOCTOSTHHOT'O CEYCHUSI. OIIK-3-V1 JI1.2J12.1
CoenrHeHus IPOCTHIX U OIIK-3-BI1 ITIK-

CJIOKHBIX TPYOOTPOBOJIOB. 2-31 TIK-2-VY1
TpyOonpoBoasl ¢ HACOCHO [IK-2-B1 YK-4
rnogaven KUIKOCTEMN. -31 YK-4-V1
l'unpasnuueckuii yaap. YK-4-B1
W3menenue npomyckHoU

CIOCOOHOCTH TPYyOONPOBOIOB

B TIpOIIECCE UX

skcInryararmu. /Cp/

5.5 Brinonuenue paszaena 2 4 OIIK-3-31 JI1.2J12.1

KOHTpOJbHOU pabdotsl. /Cp/ OIIK-3-V1
OIIK-3-B1 IIK-
2-31 TIK-2-Y1
[IK-2-B1 YK-4
-31 YK-4-V1
YK-4-B1
5.6 [Tonroroska x 2 4 OIIK-3-31
sk3amery /3auéTCO/ OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 TIK-2-Y1
[IK-2-B1 YK-4
-31 YK-4-V1
YK-4-Bl

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB




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

CaMOCTOSITEJIbHOI MOJATOTOBKH

IIpoBepsiemble
Kon KonTponsaoe
WHIUKATOPBI Bonpocs! a1 moaroToBku
KM MEpONpUsITHE N
KOMITETEHINIH
KM1 Teoperuueckue OIIK-3-31;0I1K-3- 1. Yro Takoe JIMHUS TOKA U TPACKTOPHSI YaCTHIIBI )KUIKOCTH? Korma onn

BOTIPOCHI K 3a4ETy C
OLIEHKOM

V1,0IIK-3-B1;I1K-2
-31;IIK-2-V 1;I1IK-2-
B1;YK-4-31;YK-4-
V1;VK-4-Bl

coBragaroT? UTo Takoe sJieMeHTapHas CTpyiiKa, KaKIMH CBOHCTBaMH
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

OIIK-3-31;011K-3-
V1;0IK-3-B1;TTK-2
31;TIK-2-V 1;[TK-2-
B1;VK-4-31;VK-4-
V1;YK-4-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.




KM3

TecroBble 3agaHus
JUIS IPOBEICHUS
JTanoB
IIPOMEKYTOYHOI
aTTecTanuu B popme
KOMITBIOTEPHOTO
TECTUPOBAHUS

OIIK-3-31;011K-3-
V1;0IK-3-B1;TTK-2
31;TIK-2-V 1;[TK-2-
B1;VK-4-31;VK-4-
V1;YK-4-B1

1.Eqununeii u3sMepeHust mWIoa iy )KHUBOTO ceueHus spisercs...? 2.10
Mya3 paBHO I1a c. 3. MexaHMKa )KUAKOCTEH U ra3a Ha3bIBaeTCs
4acTh ...paszena MEXaHUKH TBEPOTo Tela, H3yJaromas 3aKOHBI
PaBHOBECHS M JBIDKEHHUS )KUIKOCTEH (TazoB)...7 4. .B ®UIKOCTAX U
ra3ax MOTyT JeHiCTBOBaTh JBE KaTErOPUHU CUJI, KOTOpPbIE HA3BIBAIOT
cwiami...? 5. Eciu mmnna tpy6st 100 M, cpensis ckopocTsb 1,5 m/c,
nuamerp TpyOs! 0,4 M, a K03 QHUITHEHT THAPABIMYECKOT0 TPEHHS
coctaisieT 0,03, TO moTepu MO ATMHE A1 TOTOKA KUIKOCTH PaBHBL...?
6.KoapuipeHT rupaBandeckoro TpEeHUs A7t HOTOKa KMIKOCTH IPH
pacxone xuaKocTr paBHOM 10 cm3/c, nuamerpe TpyOsI 2 cM H
kod(urmentom Bsizkoctu 10—-6 M2/c coctasnser...? 7.Eciu nBa
3aKpPBITHIX 0aKa COeTUHEHBI MPOCTHIM JITHHHBIM TPYyOOIIPOBOIOM
nocTosiHHOTO Muamerpa 150 mm (Moaynb pacxona K=160,62 n/c), nnuna
TpyOBI coctaBisier 90 M, mepemna ypoBHEH B 6akax paBeH 8 M,
M30BITOYHOE ABICHUE HAJl YPOBHEM KUAKOCTH B IIEPBOM Oake
cocrasisier 0,45 atM, Bo BTopoM 6ake 0,4 aTM, TO CKOPOCTB BOJIbI B
TpybompoBoze paBHa ? §.IIpn mapamiensHOM coeIMHEHNH 4 YIacTKOB
pacxon onpenensiercs ...9.KoadpunnenT MeCTHBIX MOTeph Ha BEIXOJE
MoTOKa U3 TpyOsI B 6acceiin 00abIIOro pa3Mepa paseH...?
10.TpyOomnpoBox MOXKHO CYHTATh KOPOTKUM...? 11.YKaKUTE HA pUCYHKE
Mexay cedeHussMH 1—-1 u 3-3 minockocTs cpaBHeHus....? 12 J11s1
TEOMETPHUYECKU MOJOOHBIX CHCTEM 00S3aTEIbHBIM SBIISIETCS
BBIMIOJIHEHUE TOCTOSIHHOTO COOTHOIIEHUs Mexkay? 13.B
SHEPreTHYeCKOW MHTEePIPETAN YpaBHeHN bepHymum s
YCTAQHOBMBIIIETOCS JIBIDKCHUS HEBS3KOH KUAKOCTHU IIPH ACHCTBUH CHII
TSKECTU M CHUJI JaBICHHsI KHHETHUECKast SHepTHsl, OTHECEHHas K
enuHuLE Beca (yenbHast KHHETHYECKas SHeprust), 0003HadaeTcst Kak
...7 14 Kputepuii Ditnepa uMeeT BUL , TJIe — TUNIOTHOCTb, P
— JaBIIeHUE, | — reoMeTpUdecKuil mapamerp, V — ckopocTs, P — cuna
15.meetcs nunuHapudeckas noBepxHocTb AB ¢ paguycom 1 M,
mrpuHOH 1 M 1 TiryOuHOM Boab! 10 M. Ha moBepXHOCTB KHAKOCTH
JeHcTByeT M30BITOUHOE NaBieHue, pasHoe nmpumepHo 20 kIla. Torna
BEpPTHUKANbHAs COCTABIIAIOMIAS CUJIBI BECOBOTO IHPOCTATHUECKOTO
JaBieHus npuom3KuTensHo paBHa _ kH? 16.I1se30Merpruueckas
BBICOTA MOABEMA BOJIBI B 3aKPHITOM IIbE30METPE, €CIIH TOUKA ero
MPUCOEUHEHNUS 3aray0ieHa Ha § M 110 YPOBEHb BOABI, a H30BITOUHOE
JlaBIIeHHE HaJl CBOOOTHOM MOBEPXHOCTBIO COCTABIsET 1,6 aT™, paBHa
~ M? 17.CpenHsist CKOPOCTH JKUIKOCTH B TPyOE KPYTIIOrO CEUCHUS C
pamiycoM, paBHEIM 1 M, ipu pacxozxe 5 m3/c, papHa _ Mm/c?
18.IToBepXHOCTH PAaBHOTO JABJICHUS B MOKOSIIECHCS KUIKOCTH,
HaxoJIIeics o 1eHCcTBUEM TOIBKO CHIIBI TsDKECTH...7 19.BbicoTa
MOABEMA BOJIBI B 3aKPHITOM IIbE30METPE, €CIIN TOUKA €ro
MPUCOEMHEHNUS 3aray0ieHa Ha 5 M TI0J YPOBEHb BOABI, a AOCOTIOTHOE
JlaBIIeHHe HaJl CBOOOTHOM MOBEPXHOCThIO cocTasiseT 0,6 aT™, paBHa
M? 20. Pacxoj Bosibl B TpyOe KpYyTJIOro CEUSHHS C
TUPABIMYECKUM PaguycoM, paBHbIM 0,4 M, U cpeJHEl CKOPOCTHIO 1
M/C, COCTaBIsET m3/c? 21.11oBepXHOCTH PaBHOTO AABJICHUS B
noKosieiics )KUAKOCTH, HaXoAsIIeics Mo/ 1eHCTBUEM TONBKO CHIIBI
TsoKecTH...? 22. TypOuHHOE ypaBHEHHE BIICPBHIC IOITyYEHO YIEHBIM?
23.K maccoBsM cutam oTtHOCST? 24.Ecnu fuaMeTp Kpyriioi TpyOsl
yMeHbIIaeTcs B 2 pasa, a KOO QUIMEHT OTHECEH K CKOPOCTHOMY
HAIIopy I10cyIe CyKeHHUs, TO KO3 QUIIMEHT CONMPOTHBICHHUS IPH PE3KOM
CyXeHHH 1OoToKa paBeH? 25.Ecim ko3 pUnmenT ruipaBnm4ecKoro
Tpenus coctasisier 0,08, a pexxuM IBHKEHUs! JaMUHAPHBIN, TO YUCIIO
PeifHonbaCa 7151 MOTOKA XKHUIKOCTH paBHoO...? 26.IIpu pacuere IIMHHBIX
TpyOOIIPOBOIOB MIPEHEOPETAIOTCKOPOCTHRIM HAIIOPOM 1 THAMETPOM
TpyOHOTEepsIMU 110 ATMHE U CKOPOCTHBIM HAIIOPOMMECTHBIMU ITOTEPSMH
U TIOTEPSIMU 110 JUTMHEMECTHBIMU MOTEPSIMU M CKOPOCTHBIM HAaropom?
27.Ecinu 1Ba OTKPBITHIX 0aKa COSTMHEHBI TIPOCTHIM JTTHHHBIM
TpyOOIIpOBOIOM MOCTOSHHOTO quamerpa 150 MM (Momys pacxona
K=160,62 n/c), nnuna tpy6s! coctapnsier 100 M, nepenan ypoBHEH B
6akax paBeH 6 M, TO pacxoj BOJbI B TPYOOIIPOBOAE PaBEH 1/c?
28.Ecnm nmmHa TpyOB! 200 M, cpenHss ckopocTs 1,2 M/c, tnaMerp
Tpy©Os1 0,125 M, a K03 PHUITHEHT THAPABINIECKOr0 TPEHHS COCTABIISET
0,025, To moTepu 1o JUIMHE /IS TIOTOKA XUIAKOCTH paBHbI? 29./[Be
THIPABINYECKHAE CHCTEMBI OYIyT TeOMETPUIECKH MOTOOHBIMHA €CITH
BBIITIOJIHSAETCS] COOTHOILLIEHUE , Tie 1 — muHelHsbIi pazmep, V —
CKOpOCTh, t — BpeMsi, F — cuna? 30. Koo hunment kunemaTruyeckoi




| BSI3KOCTH U3MeEpsIeTcs B ...7

5.2. Ilepedenn padoT, BbINOJIHsAEMBbIX 10 AucuuIiuinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, ITP u T1.11.)

IIpoBepsiemblie
Kon HazBanue
WH/IUKATOPbI Copneprxanue paboTbl
paboTsI paboTsI N
KOMITETEHIIIH
P1 Uzyuenne |OIIK-3-31;0IIK-3- | 1.5 yero HeoOXOAUMO OIIPENENATh aOCOMIOTHYIO U OTHOCUTENBbHYIO
npubopoB u MetonoB | Y 1;0IIK-3-B1;I1K-2 |norpemHoctu? 2. Kakue, HIOMUMO Mbe30METPOB, IPUMEHSIOTCS
OIpEACICHHS -3L;IIK-2-Y1;IIK-2- | xuaxocTHBIE MprOopsl? OnummTe Kax sl n3 Hux. 3. Kakune
JIaBJICHMSL. B1;YK-4-31;YK-4- | MexaHn4eckue NpuOOPHI ATt U3MEPEHHS JaBICHUS IPHUMEHSIIOTCS B
Y1;YK-4-B1 texHuke? 4.Kakue npuOopsl U CrIOCOOBI MPUMEHSIOTCS JIJIsl U3MEPEHUS
pacxosa KUAKOCTU?
P2 Usyuenne metoga OIIK-3-31;0I1K-3- [1K-2-31
OIIpeACIIeHHS V1;0IK-3-BI;IIK-2 | TIK-2-V1
pacxona Bo3ayxano |-31L;IIK-2-V1;IIK-2- | [IK-2-B1
H3-MECHCHUIO B1;YK-4-31;YK-4- YK-4-31
JIaBJICHUSA B V1;VK-4-B1 YK-4-V1
0TCEYEHHOM O0BEME. YK-4-Bl

1. Ha xakoMm npuHIUIIE OCHOBAHO JICHCTBHUE AaTYMKA JaBlICHUE?
2.Ilouemy noka3zanus qaTdvka nasieHus Nel mokassiBaeT Takue 3Ha-
genust? 3. C 4eM cBA3aHA pa3HHUIA ITOKa3aHUH JaTInKOB Nel u Ne27? 4.
Uro HazpiBatoT TpyOKy IInto? 5. 3a cuér yero cozgaércs naBnenue? 6.
UYro Ha3bpIBalOT aanadaTHeIM mporieccom? 7. OOBSICHUTE 3aBUCHMOCTD
M3MEHEHUS pacxojia BO3ayXa OT Peryiisi-opa IOTOKOM?




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

Ilo naHHOW qUCUMIIIIMHE SK3aMEH He MPEayCMOTPEH.

JucranionHo muddepeHnnpoBaHHbIHA 3aueT nposoautcs B LMS Canvas.

OO6pa3zen 3agannii 17151 3a4eTa, MPOBOJUMOro quctaHmonHo B LMS Canvas (...).

OIIK-3:31

1. EnuHuneit n3mMepeHust oA Iy )XUBOTO CCUCHHUS SIBISCTCS. . .

1) M2;

2) Ia;

3) m3;

4)M3.

OIIK-3:V1

Ecnu nnmuna tpy6st 100 M, cpeansis ckopocts 1,5 M/c, nuamerp Tpyos! 0,4 M, a KOOQPHULIUEHT THAPABINIECKOTO TPEHHSI COCTABIISIET
0,03, To moTepu 10 AJMHE JUIS TOTOKA XKUIKOCTH PABHBL...

1) 0,86 m;

2) 1,72 cm;

3) 8,6 m;

4) 17,2 cm

OIIK-3:B1

KoadduuneHT MECTHBIX TOTEPh Ha BBIXOJE ITOTOKA U3 TPYObI B OacceiiH OONBIIOro pa3mMepa paBeH...
1) 0;

2) 2,0,

3)12,5;

4) 1,0.

ITK-2: 31

MexaHUKa KHUIKOCTEH 1 ra3a Ha3bIBACTCSA YacTh ... Pa3/ela MEXaHUKH TBEPJOTO Tela, M3yJaroIas 3aKOHEI PABHOBECHS U
JIBUKCHHS XKUAKOCTEH (ra3os)...

1)MexaHUKH, H3ydarolas 3aKOHbI JIBHXKCHHS Tell;

2)MEXaHNKH, U3yJaromas 3aKOHEI PABHOBECHS M IBMKCHHS JKUIKOCTEH (Ta30B);

3)ruapOTEeXHUKH, H3YJaroas 3aKOHbI TIOBEICHHST YKUIKOCTEH (Ta30B).

IK-2: V1

B >xnKocTsAX M ra3ax MOTyT AeHCTBOBAaTh JBE KATETOPHUHU CHII, KOTOPBIC Ha3BIBAIOT CHIIAML...

1) uHEpIMH U TSKECTH;

2) MacCcOBBIMH U TIOBEpPXHOCTHBIMU;

3) naBieHus U TPEHHS,

4)TpeHns ¥ HaIlpsHKEHHS.

[IK-2: Bl

KoaddpuuneHnT ruapaBindeckoro TpeHus Uist IOTOKA )KUIKOCTH IIPU Pacxoze KuakocTH papHoM 10 cM3/c, nnamerpe TpyObI 2 cM U
K03 purmeHToM BazkocTH 10—6 M2/c cocTapiser. ..

1) 0,01;

2)0,5;

3)0,25;

4)0,1.

YK-4: 31

J171st reOMeTpUYECcKH MOJOOHBIX CHCTEM 00s13aTEIbHBIM SIBISETCS BBINOIHEHNE OCTOSHHOTO CO-OTHOLICHUS MEXIY:
1) KHHEMaTHYECKUMH XapaKTepHCTHKAMHU;

2) MTUHEIHBIMHU pa3MepaMH;

3) AMHAMHYECKUMU TTapaMeTpaMu;

4) MIOTHOCTSIMH

VK-4: V1

Kpurepwuii Jitnepa nmeer BUA , TIe — IUIOTHOCTH, P — JaBJICHHUE, | — TeOMETPUIECKUH mapaMeTp, 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.

VK-4: Bl

Ecnm ko3¢ durienT rugpasnmdeckoro TpeHus cocranisier 0,08, a pexknM JBIKEHHS TaMHHAPHBIH, TO uncio PeifHompaca 11
MOTOKA XUIKOCTH 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.
OOyuaronuiics 1mo-Ka3an ClIoCOOHOCTh CAMOCTOSTEIBHO MBICIHTb, SICHO U MOCIIE0BATENEHO U3JIaraTh COAepKaHue OTBETa, yMEHHUE
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

OI11eHKa «XOPOIIIO» CTABUTCSI, €CIIH 00a TEOPETHIESCKUX BOMPOCaA B IIEJIOM PACKPBITHI, HO U3JI0KEHBI HETOCTATOYHO MOTHO. 3a1a4a
pemena. JInbo Ha TeOpeTHIECKUE BOPOCH JaHBI Pa3BEPHYTHIC OTBETHI, HO JOMYIICHBI OMMMOKU TIPH PEIICHUH 3a/1a4H.

O1eHKa «yAOBIETBOPUTENHHOY CTABUTCS, €CIIM Ha TEOPETHUECKHIE BOIIPOCHI TaHBI 001IKe HemoMHbIe 0TBeThl. O0yyaromuiics cirabo
OPHEHTUPYETCsI B MaTepHale, He MOKET IPUBECTH MPUMEP, HE MOXKET IPUBECTH aHATU3HPOBATH U OOOCHOBBIBATD.

OI1eHKA «HEYIOBICTBOPUTEIIBHO» CTABUTCS, €CIIM HE pEIlicHa 3a/1a4a 1 MPaBIIBHBIN OTBET HE JaH HU Ha OJWH BOMPOC.
OO0y4aronuiicst TIPaKTHYECKH HE OPUEHTUPYETCS B MaTeprale TUCIUIUIHHBL, TO €CTh HE MOXKET JIaTh JIake OOIIUX CBEJCHUH 110
BOIIPOCY.

Kpurepnn orieHKH 0TBETOB Ha Au(.3adeTe, MPOBOJUMOM B AUCTAHIIMOHHOH hopme LMS Canvas:
90 < IIpoueHT BepHbIX 0TBETOB < 100 — OTIIMUHO

75 < TlporeHT BepHBIX OTBETOB < 90 — XOpoI1I0

60 < IIponeHT BEpHBIX OTBETOB < 75 — yJIOBIETBOPUTEILHO

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas JiuTEpaTYpa

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 3arnaBue Bubnuoreka W3natenscTBO, TOA, 371. aApec
JI2.1 |B.H. Metpesenu COopHUK 33724 110 Kypcy , 2008,
TUJIPABIUKH C PELICHUSIMHU:
ITpakTukym

6.1.3. Meroauyeckue pa3padoTku




ABTOpBI, COCTaBUTEITH 3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

JI3.1 ITacnopt crenaa yuebHOTO
OI'J1-10-13 JIP-01: "OcHOBEI
ra3oBOM AUHAMUKH"

6.2. Ilepeuenn pecypcoB HH(GOPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

OenepanbHblil noprai «Poccuiickoe

21 o0pa3oBaHUe» [ DIEKTPOHHBIN pecypc]

http://edu.ru

32 | OtkpsiToe 0Opa3oBaHue [DIEKTPOHHEIIN pecypc]

http://openedu.ru

23 | LMS Canvas

https://lms.misis.ru/enroll/MJGAYJ

6.3 Ilepeuenb MporpaMMHOro odecneyeHus

1.1 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc

6.4. Tlepeyens NHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

n.1 | Kype I'mnporazonunamuku B cucteme Canvas

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasuauenune OcHariexnne

211 VYuebnas  aymamropus i 3aHATHH | Kommiekt yueGHOM MebGenn Ha 44 mMecT i oOydarommxcs,
JIEKLIUOHHOTO THUIIA, IOpakTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEp AN IIPErnofaBaTens C
3aHATHH BBIXOZIOM B HMHTEPHET, IPOEKTOp, SKPaH HACTEHHBIH, JOCKa

ayaUTOpHAs MeJoBasi, BeO Kamepa, KOJIOHKH,
nuieH3noHHele  mporpamMmel MS  Office, MS  Teams,
anTuBupyc Dr.Web.

212 Vuebnas  ayamropus i 3aHATHH | Kommiexkt yueGHOM MebGenu Ha 44 MecT i oOydarommxc,
JIEKLHOHHOTO THIIa, NPaKTUYECKUX | |  CcTalMOHApHBIM KOMIBIOTED Uil  IperojaBarels ¢
3aHATHH BBIXOZIOM B HMHTEPHET, IPOEKTOp, SKPaH HACTEHHBIH, JOCKa

ayaUTOpHAs MeJoBasi, BeO Kamepa, KOJIOHKH,
nmuneH3uonHsle  mporpamMbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCSA

OcBoeHHE TUCHMILTIHBI IPEAToaraeT Kak IIpoBeeHHE TPaIUIHOHHBIX ayJUTOPHBIX 3aHATHH, TaK U paboTy B JJICKTPOHHON
nHpopMaImoHHo-o0pazoBatTenbHOi cpene HUTY «MUCuCy» (3MOC), 9acThio KOTOPOH HEMOCPEICTBCHHO MPeAHA3HAYCHHOM JITS
OCYIIECTBIICHHUS 00pa30BaTEIFHOTO MpoIiecca ABIseTCs DIeKTPOHHBIN 00pa3oBaTensHbli pecypc LMS Canvas. OH [0CTyHeH 1o
URL azgpecy 1 HO3BOJISIET UCTIONIB30BATh CIICLUAIBHBIA KOHTEHT U 3JIEMEHTHI IEKTPOHHOI0 00YyUeHUS U AUCTAaHIIMOHHBIX
obpazoBatensHbIX TexHONOrHi. LMS Canvas ucnonb3yercst IpeuMyIIeCTBEHHO AJIsI aCHHXPOHHOTO B3aUMOJEHCTBHS MEKLY
yJacTHHKaMH 00pa30BaTEeIBHOTO MPOIecca MOCPEACTBOM ceTn «HTepHeT».

Yrto06s! 3¢ GeKTUBHO UCTIONB30BaTh Bo3MOokHOCTH LMS Canvas, a COOTBETCTBEHHO U yCIEITHO OCBOUTD AUCHHUILTHHY, HYKHO!

1) 3apeructpupoBaThcs Ha Kypc. [1s 3Toro Hy»kHo mnepeiiTu no ccbuike ...JIOrHH 1 maponb COBNaAaeT ¢ JOTMHOM U MapoieM OT
nuHoro kabunera HUTY MUCucC;

2)B pyOpuke «B Hauamo» 03HAaKOMHTECS € COAEePKaHUEM Kypca, BOIIPOCAMH ATl CAMOCTOSTEIBHON ITOATOTOBKH, yCIOBHUSMH
JIOITyCKa K aTTecTaluu, GopMoi MpOMEXyTOUHON aTTecTalru (3a4eT/9K3aMeH), KpUTEPUSIMH OLIEHUBAHUS U JP.;

3)B pyOpuke «Momynm», 3aX0/Is B COOTBETCTBYIOIHE PA3/Ieibl H3y4aTh yueOHbIC MaTepHaIIbl, pa3MEILeHHbIC IIpenogasarenem. B
T.4. TTOJB30BATECS JINTEPATYPOii, PEKOMEHIOBAHHON IperoaBaTeeM, Iepexo s 10 CChUTKaM;

4)B pyOpuke «bubaroTeka» BO3MOXKHO MOIOUPATH ISl BHIIOTHEHHS MUCbMEHHBIX PadOT (KOHTPOJIbHBIE, TOMAIIHNE paboThI,
KypCOBbI€ pabOTBI/TIPOEKTHI) JIUTEPATYPY, pasmeniennyo B 9bC HUTY «MUCuC;

5)B pyOpuke «3amaHusD» HY)KHO O3HAKOMHTECS C COJepKaHUEM 3a/IaHMs K MMCBMEHHOH paboTe, CPOKaMHt cadH, KpUTCPHIMH
OLICHKU. B ycTaHOBIEHHBIE CPOKH BHIIIOTHUTH PabOTy(bI), HOATPY3UTH 3/€Ch JKe IS IPOBEPKH. ¥ JOOHO Ha3BIBATh (haiin paboThI
cleayromuM oopa3zoM (Ha3BaHue MpeaMeTa (CokpaieHHo), rpynmna, @O, nara aktyanuzaunu (Ipyu HOBTOPHOM Pa3MELIECHUH)).
Hanpumep, OTM_HpBanoB M.M1. BTMO-17_20.04.2020. Ecnu paboTa coep>XKUT pUCYHKH, GOPMYJIBI, TO C IEITBI0 COXPAHCHHS
(hopMaTHPOBaHUS ee Hy KHO MOATrpyXaTh B pdf popmare.

Pabora, moarpy»xaemas A7l IPOBEPKH, TOJKHA:

- cofiepKaThb BCE CTPYKTYpPHBIE JNIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acCTb, 3aKJII0UYEHHE, CIIUCOK HCTOYHUKOB,
TPHIIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenonaBarens B TeYEHUE YCTAHOBICHHOIO CpoKa (He Oosee AecsATH JHEH) MpoBepsieT padoTy U pa3MellaeT B KOMMEHTApHIX K
3aJaHHIO PELeH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOXKUTENbHBIE CTOPOHBI paOOoTHI, Tak M 3aMedanus. [Ipy Hanuuny B pereH3uu
3aMedYaHnil 1 peKOMEHIalnii, Hy’KHO BHECTH IIONIPABKU B pabOTy, HOATPY3UTH €€ 3aHOBO IS IIOBTOPHOM MpoBepkH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
HpeToiaBaTeIeM BO3MOXKHOCTD IIOJATPY3UTh pabOTy OCcTaeTcs, HO CHCTEMa BHIBOJUT COOOIIEHHE O HapyLIeHH! CpokoB. [1o
OKOHYaHUH CEMECTpa IOATPY3UTh PabOTy HE MOIyIHTCS;

6)B pyOpuke «TecTs» MpoiTH TeCTOBbIE 3a1aHKs, OCBOUB COOTBETCTBYIOIIUI MaTepHal, pa3MeIIeHHEIH B pyOpuke « Momymy;
7)B pyOpuke «OLEHKI» OTCIIEKUBATh CBOIO yCIIEBAEMOCTb;

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

9)B pyOpuke «OOCYXIEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE




BOIPOCH! Y OOIBIIMHCTBA IPyMNIIbl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh HCIIONb30BaHa ISl B3AUMHON IIPOBEPKH;

10)posBISTh PEryJIIPHYIO aKTUBHOCTH Ha Kypce.

[TpenMymIeCTBEHHO U151 CHHXPOHHOT'O B3aMMOZIEHCTBHUS MEXKTy yJacTHIKaMH 00pa30BaTeIbHOTO Mpolecca MOCPEICTBOM CETH
«uTepuer» ucnonbdyercs Microsoft Teams (MS Teams). UToObI TOTHOIIEHHO UCTIONB30BATH €70 BO3MOXKHOCTH HY>KHO
yCTaHOBUTH Npuiioxkenrne MS Teams Ha nepcoHaIbHBII KoMIbIOTEp U Tenedon. CTapocTtaM HYKHO co3aaTh rpymniy B MS Teams.
VYuacTtue B rpynmne no3BoseT:

- CITyIIaTh JICKINY;

- paboTaTh HA MPAKTUYECKUX 3aHATUSAX;

- OBITh Ha CBSI3H C NIPENOJaBaTeNeM, 331aBasi My BOIIPOCHI MIIM OTBEYAs Ha ero BOIPOCHI B 00ILEM YaTe IPYyIIbI B pabouee Bpems C
9.00 mo 17.00;

- OCYIIECTBIISITH COBMECTHYIO pabOTy HaJl TOKyMeHTaMH (BKJIaaka «Daiisbl).

IIpu mpoBeaeHnH 3aHATUH B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOUEHHOW KaMepOu.
Hckinrouenne — ecity nperofaBaTelb IMOMPOCHT OTKIFOYHTh KaMepbl 1 MUKPO(OHEI B CBSI3H ¢ OobInMu romexamu. Ha aBarapkax
JIOIDKHBI OBITh UCKITIOUUTEIBFHO JETIOBBIE (OTO.

IIpu npoBeeHNH JIEKITMOHHO-IPAKTHUECKUX 3aHATUI BeleTcs 3aucCh. DTO JaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHS B CIydae
HEBO3MOXKHOCTH TIPUCYTCTBHS HAa HEM WJIM IIPH HEOOXOMMOCTH BHOBb OOPATHTCSI K MAaTEPUATy U 3aHOBO €r0 IIPOCMOTPETb.




