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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. KonTpoJbHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH H T.IT), BONPOCHI JIsl

CaMOCTOSITEJIbHOI MOJATOTOBKH

Konx

Konrponsnoe
MeponpusTue

IIpoBepsiemble
WHIUKATOPBI
KOMITETCHITUH

BOHpOCBI JUIA IOATOTOBKH




KM1

Teopernueckue
BOIPOCHI K 3a4ETY C
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. Yto Takoe TUHUS TOKA M TPAEKTOPHsI YacTUIlb! kuakocTu? Koraa onn
cosmnaaaoT? Uto Takoe syeMeHTapHas cTpyiKka, KaKUMHU CBOMCTBaMU
OHa 00J1afaeT IpH YCTAaHOBHUBIIIEMCS IBIKCHUH KHUIKOCTH?

2.Yt0 Ha3BIBAETCS MOTOKOM >KUAKOCTH U SKUBBIM CEUCHHEM ITOTOKA?
Kaxumu rupaBinyeckuMu 2JIeMEHTaMU XapaKTepU3yeTcs )KUBOe
ceueHue noToka?

3.Ut0 Ha3bIBa€TCA PACXO0OM KHUAKOCTH M raza U CpeHEeNH CKOPOCThIO
noroka?

4.YeM oTir4aeTcs IBH)KEHUE YCTAaHOBHUBILIEECS OT HEYCTAaHOBUBILETOCS,
paBHOMEPHOE OT HEPABHOMEPHOTO, HATIOPHOE OT Oe3HAIOpHOT0?
[IpuBequTe MpakTHUECKHE IPUMEPEI.

5.KaxoBo aHanuTHYECKOE BBIpaKEHNE, TEOMETPUUECKUN U
SHEPreTUYECKUI CMBICH ypaBHEHUs bepHynnu i snemenTapHoi
CTPYHKH HjeanbHON U peabHOH KUAKOCTH?

6.B uem ornuune ypasHeHus bepHymn 11 moToka peaabHON
JKUIKOCTH OT ypaBHEHUs! bepHyumu 1is aneMeHTapHou cTpyiiku? Uro
Takoe KO3 (PUINEHT KHHETHIECKOH SHEPTHH, OT Yero OH 3aBUCHT U UTO
YUUTBIBAET?

7.Ha uem ocHOBaH NPUHIIMIT AEHCTBUS POTOPHBIX HACOCOB?

8.UTo Ha3bIBaeTCS AABICHUEM B TOUKE, KAKUMH JIBYMS CBOMCTBaMH OHO
obmamaer?

9.Kaxkoit Bug uMeeT OCHOBHOE ypaBHEHHE runpocratuku? Kakos ero
SHEPreTUYECKUI U reOMEeTpUUecKUi cMbIC?

10.Yro Ha3bIBaeTCs MOIHBIM (a0COTIOTHEIM) M H30BITOUHBIM
naBlieHHuEM?

11.Kakue Bbl 3HaeTe eAMHUIIBI U3MEPEHUS JaBlIeHHUs?

12.Kakune npuOops! Ha3bIBAaIOT MAHOMETPAMH U BaKyyMMETpPaMH, 4TO
oHH n3MepsroT? Kakum npubopoM U3MepsIOT pa3HOCTh JaBICHIH U
JIBYX Pa3IMYHBIX TOYKaX?

13.Kak popmynupyercs 3akon [Tackansa? Kakoe mpuMeHeHHEe HAXOIUT
9TOT 3aKOH B TEXHUKE?

14.Kak onpezensiercs: cuila THAPOCTATHYECKOTO JaBJIECHUS )KUJIKOCTH Ha
IocKyto ¢purypy? Uro Takoe LEHTp AaBI€HUS U KaK HaXOJUTCA
TITyOMHA €ro NOrpyKeHus?

15.491o Ha3pIBaeTcst HaropoM Hacoca? Kakue cymecTByIOT CriocoOb
ompenenenus Hanopa? Korza xaxoif cmoco6 npumensercs?

16.Kakue cymecTBYOT 30HbI THAPABIMYECKOr0 conpotusieHus? Ot
Yero 3aBUCHT KOA(P(HUIMEHT THAPABINIECKOTO TPEHHS B KaXKI0H 13
9THUX 30H?

17 ITpuBenuTe IpUMeEpPbl MECTHBIX THAPABINYECKUX COIIPOTUBIIEHUH.
18.KakoBa ¢opmyia [uis onpeeseHusl MECTHBIX ITOTeph HaIopa Ipu
TypOyJICHTHOM pEXUME TeUCHHS?

19.1To xaxoii popmyiie ompenensercs Ko3(QUINEHT MECTHOTO
COIIPOTHBJICHHUS IIPU BHE3AITHOM pacIIMpPEeHUH OTOKa?

20.B yem 3axirodaercst THAPABINYECKHUIA pacueT OTBEPCTUI?

21.Y10 Takoe Majoe OTBEPCTHE U TOHKAsl CTCHKA?

22 Kaxkue k0d(pPpULIHEHTH XapaKTepu3yIOT UCTEUEHUE KHUIKOCTH U ra3a
yepe3 Majible OTBEPCTUS B TOHKOH cTeHke? KakoBbl UX YHCICHHBIE
3HaveHns1? Kakne aHaIMTHYECKHE 3aBUCHMOCTH CYIIECTBYIOT MEXIY
ostumu Kodddurmentamu? OObsicHUTE PU3MUECKHN CMBICIT 3TUX

K03 PUITUEHTOB.

23.Yro Takoe cxxatoe ceueHue crpyu? ['1e 3To ceueHne pacnoaokeHo?
Kak ¢m3uuecku MOXHO OOBSCHUTH CXKAaTHE CTPYH, BRITEKAIOIICH 13
oTBepCTHUs?

24 Kaxkoe c)xaTye Ha3bIBAa€TCs MOJIHBIM U HENOJIHBIM, COBEPILIEHHBIM U
HecoBepIIeHHBIM? Kak BIHsIeT THII CKaTHS CTPYH Ha BEMYUHY Pacxona
JKUJKOCTH, BBITEKAIONIEeH UB OTBEPCTH?

25.BeiBeute (POPMYJIIBI CKOPOCTH M PACXOa JJIsl MAJIOrO OTBEPCTHUS B
TOHKOW CTEHKE IPH NOCTOSTHHOM Harrope JJIs Ciry4as He3aTOIUICHHOM
CTpYH.

26.Y1o0 Takoe Hacagku? Kakue THIIBI HACAIKOB CYILIECTBYIOT U TJ€ OHU
MPUMEHSIOTCS?

27.JlaBreHue MoToKa Ha Iperpamuy.

28.ConpoTHBIEHHE Tl B XKHUIKOCTH.

29.ConpoTHBIIEHUE TPEHHSI IPH OOTCKAHUH TeJa.

30.I1onstue xxuakoctu. Cuina, 1eicTByOIAs Ha )KUIKOCTb.
duznyeckue CBOMCTBA KUAKOCTH.

31. Ilonsarue raza. Cuna,geicTByromias Ha ra3. @u3nuecKue CBONCTBA




rasa.

KM2

[IpakTuyeckue
3a7laHusl K 3a4eTy ¢
OLIEHKOMI

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

1.ITnoTHOCTH AM3ENBHOrO Ma3zyTap= 8§78 kr/m3. OnpenenuTs ero
YIENbHBIA BEC.

2.Mennsrit mapd = 100 MM Becut B Bo3ayxe 45,7 H, a mpu nmorpysxeHun
skuakocts 40,6 H. OnpenenuTs mIOTHOCTH KUAKOCTH.

3. Pacxoz uaealibHOM MKUAKOCTH OTHOCUTENLHOM IIIoTHOCTH O = 0,860
B pacimpsomemcs Tpyoonposoje ¢ muamerpamu d1 =480 mm u d2 =
945 MM pasen Q = 0,18 m3/c. Pa3HuIaB mo3umusx NeHTpa cedeHui
paBHa 2 M. [loka3anue manoMmeTpa B ceueHuu 1-1 paBno pl =3 %105
H/m2. OnpenenuTh CKOPOCTh XUAKOCTH B ceUeHUAX 1-1 u 2-2;
JlaBJjeHue p2.

4. Tpy6onposox auamerpom d =500 mm u miurOoM L =1000 M HanonHeH
Bonoit nipu nasinenun 400 klla, u Temneparype Boasl SOC. OnpenenuTs,
npeHedperas nedopMaIsIMi U pacIIMpPEeHHEM CTCHOK TPYO, JaBIIeHHE
B TpyOOIIPOBO/IE ITPpU HAarpeBaHUH BOHI B HeM 110 15 0C, ecimn

koo unment oobemuoro cxaruslJw=>5,18%x10-10 ITa-1, a

ko3 duimeHt TemmepatypHoro pacumpenunsl 1t=150x10-60C-1.

5. Bszkocts He(TH, OnpeeneHHas 10 BUCKO3UMETpY DHIJIepa,
coctasnser 8,5 OE. Onpenenuts TUHAMHYIECKYIO BSI3KOCTh HE(DTH, €CIIU
ee wioTHocTh [ 1= 850 kr/m3.

6.0npenenuth K03HHUITMESHT THHAMUYICSCKOH U KHHEMaTHISCKOM
BSI3KOCTH BOJIBI, ecy mapukd=2 mm u3 300HmTa c[1=1,2% 103 KT/M3
najaeT B BOJE € MOCTOSHHOM ckopocThiou= 0,33 m/c. IInoTHOCTB BOABI
=103 xr/m3.

7. Onpenenuts ynciio PeliHonb/ca 1 peskuM JIBHKEHHS BOZbI B
BOJIOMIPOBOAHOM Tpyde nuamerpom d = 300 MM nipu pacxone Q = 0,136
M3/c u Temnepatype Boxsi 10 oC.

8.I1pu rHApaBIMYECKOM HCIBITAHIH CHCTEMBI OO BEIHHEHHOTO
BHYTPEHHETO IPOTUBOIOKAPHOTO BOAOCHA0KEHHS TOITyCKACTCs
najseHue aapiaeHus B reueHue 10 mun. Ha [lp = 4,97x104 Ila.
Onpenenurs A0MyCTUMYIO yTeuKy [JW IpH UCTIBITAHUU CUCTEMBbI
BMecTuMocThI0 W=80 M3.Koaddurment oobeMHoro cxxarust fw=
5x10-10ITa-1.

9.0npenenuts abCOMIOTHOE U U30BITOUHOE THAPOCTATUIECKOE
JaByieHue B Touke A (puc.2.8), pacmoiaokeHHOH B BOJIC Ha TITyOHHE
hA=2,5, 1 mpe30MeTpHUECKYIO BEICOTY IS TOUKH A, €CITH aOCOMOTHOE
THIPOCTATUYECKOE AaBieHue Ha nosepxHocTH p0= 147,2 klla.

10. OnpenenuTh MaHOMETPHYECKOE JaBJICHUE B TPYOOIPOBOIE A,eCIH
BBICOTA CTOJIOA PTYTH 10 TTbe3oMeTpy h2= 25 cm. Llentp TpyOonpoBoia
pacmonoxer Ha h1= 40 cM HHKe TMHUH pa3/ieNna MEeXIy BOIOW U
PTYTBIO.

11. OnpenenuTh Bce BUIBI THAPOCTATHYECKOTO JTaBJICHUS B Oake ¢
HedThI0 Ha mryOmHEe H=3 M, ecm naBiieHne Ha CBOOOTHOM
nosepxHoctu Hedtu 200 kI1a. [TnorHocTs HedTH p=0,9 T/M3.

12. Cocyn ¢ psIMOYTOJEHBIM OCHOBaHHEM L XbHanoHeH BOI0OH 10
BBICOTHI h M JTBIDKETCS IO TOPH30HTAIBHOM TOBEPXHOCTH C
yckoperueM a .OnpenennuTs H30BITOYHOE AaBICHNE BOJBI HA THO
cocylia y nmepeaHei u 3aJHel CTEHOK B Toukax 1 u 2.

13. Hunuuapuyeckuii cocy paauycoM R1 HanmonHeH KUIKOCTBIO
IUTOTHOCTBIO [ 1710 YPOBHS a B OTKPHITOI TpyOKe MaJIoro JHaMerpa,
YCTaHOBJICHHOW Ha KPBIIIKE COCYla Ha paccTOsIHUU R2 oT 1eHTpa, u
PaBHOMEPHO BpalllaeTCsi OTHOCUTEIbHO LIEHTPAJIbHON BEPTUKAIbHOM
ocH. OnIpenennuTh YIIOBYIO CKOPOCTh BPAICHUS COCYAa, TPHA KOTOPOH
M30BITOYHOE JAaBJICHUE TIOJT KPBIIIKOH B IIEHTpe cocyaa Oyaer pasHO 0.
14. OnpenenuTs MIOTHOCTHKUIKOCTH PiK, TOIyUYEHHOM CMe IHUBAHUEM
o0béma xuakoctd V1 = 0,018 M3 (18 1) mmotHOCTHIO pl = 850 XI/M 1
o0béma xuaxoctu V2 = 0,025 mM3(25 m) mnotHOCTHIO p = 900 KI/M3.
15. Kanuctpa (cocyn), HarmonHeHHasi OSH3MHOM U HE COAeprKalias
BO3/yXa, Harpenach Ha COJHIIE A0 TemrepaTypsl t1=55 °C. Onpenenurb
MpUpAaIICHUE aBJICHUS BHYTPH KaHUCTPHI TIPU YCIIOBUH, YTO OHA
abcomotHO xk&ctkas. Hauanpraas Temmeparypa 6ensuna t0=15°C.
Mogayns 00bEMHO# yripyroctu 6ex3uHa E6 = 1300 MIla, koaddunment
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
ya3 paBHO ITa c. 3. MexaHuka >KUAKOCTEH U ra3a Ha3bIBaeTCs
4acTh ...paszena MEXaHUKH TBEPOTo Tela, H3yJaromas 3aKOHBI
PaBHOBECHS M JBIDKEHHUS )KUIKOCTEH (TazoB)...7 4. .B ®UIKOCTAX U
razax MOTYT JIeliCTBOBAaTh JIB€ KATETOPUU CUJI, KOTOPbIE 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.Ko3ppummeHT rupaBanyeckoro TPeHHUs Al TOTOKA KHIKOCTH IPH
pacxone xuaKocTr paBHOM 10 cm3/c, nuamerpe TpyOsI 2 cM H
kod(urmentom Bsizkoctu 10—-6 M2/c coctasnser...? 7.Eciu nBa
3aKpBITHIX 0aKa COeTUHEHBI IPOCTHIM JITUHHBIM TPYOOIPOBOIOM
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
Mexnay ceueHustMu 1—1 1 3—3 tuiockocTs cpaBHeHus....7 12.J{ns
TEOMETPHUYECKU MOJOOHBIX CHCTEM 00S3aTEIbHBIM SBIISIETCS
BBINOJTHEHUE NTOCTOSIHHOT'O COOTHOIIeHUs Mexay? 13.B
SHEPreTHYeCKOW MHTEePIPETAN YpaBHeHN bepHymum s
YCTAQHOBMBIIIETOCS JIBIDKCHUS HEBS3KOH KUAKOCTHU IIPH ACHCTBUH CHII
TSKECTH M CUJI IaBJICHUS] KUHETHUECKasi SHEPTUsl, OTHECEHHAs K
enuHHMIE Beca (yaeIbHAs KHHETHYECKast SHepTusi), 0003HAYaeTCs Kak
...7 14 Kputepuii Ditnepa uMeeT BUL ,TJ€ — IUIOTHOCTb, P
— JaBIIeHUE, | — reoMeTpUdecKuil mapamerp, V — ckopocTs, P — cuna
15.MImeercs nunuHapuyeckas nosepxHocts AB ¢ paguycom 1 M,
mrpuHOH 1 M 1 TiryOuHOM Boab! 10 M. Ha moBepXHOCTB KHAKOCTH
JeHcTByeT M30BITOUHOE NaBieHue, pasHoe nmpumepHo 20 kIla. Torna
BEPTUKAIbHAS COCTABJISIIONIAs CHUIIBI BECOBOTO THAPOCTATHYECKOTO
JIaBJICHUS IpUONIM3nTeapHO paBHa  kH? 16.I1pe30Merprueckas
BBICOTA MOABEMA BOJIBI B 3aKPHITOM IIbE30METPE, €CIIH TOUKA ero
MPUCOEUHEHNUS 3aray0ieHa Ha § M 110 YPOBEHb BOABI, a H30BITOUHOE
JlaBJIeHHE HaJl CBOOOIHOM MOBEPXHOCThIO COCTaBIsIeT 1,6 aTM, 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
JlaBJIeHHEe HaJl CBOOOIHOM MOBEPXHOCThIO cocTapister 0,6 aTM, paBHa

m? 20. Pacxom BoJBI B TpyOE KPYIJIOrO CEUCHUS 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
KOMITETSHIIN I
P1 Wzyuenne npudopos | OIIK-3-31;0I1K-3- | 1./1ns yero He0OXOAMMO ONPEENATh aOCONIOTHYIO U OTHOCUTENbHYIO
H METOZIOB VY 1;0IIK-3-B1;I1IK-2 | norpemHoctu? 2. Kakue, moMUMO Tb€30METPOB, 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- 1. Ha xakom npuHIIUIIE OCHOBAHO JCHCTBHUE AATYHKA JaBlIeHUE?

OTIpeIeNIeHNUST
pacxona Bo3ayxa mno
H3-MEHEHHIO
JIaBIICHUS B

OTCEYEHHOM 00BheEME.

V1;0MK-3-B1;[IK-2
31;TIK-2-V 1 [TK-2-
B1;YK-4-31;YK-4-
V1;YK-4-B1

2.Ilouemy noka3zanus gaTuvka gaBieHus Nel nmokaseiBaeT Takue
3HaueHus? 3. C yeM cBsi3aHa pa3HULA MMOKa3aHUN 1aTuuKOB Nel u Ne2?
4. Yro HazwiBatoT TpyOKy [TuTo? 5. 3a cuért "yero cozpaércs nampieHue?
6. Uto Ha3bIBAIOT aguadaTHBIM MporeccoM? 7. OOBICHUTE 3aBUCHMOCTh
M3MEHEHUS pacxoja Bo3ayXa OT peryisi-Topa moTokom?




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

ra30BOH JUHAMUKH"

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

51 ®enepaneHbIil mopran «Poccutickoe http://edu.ru
o0pa3oBaHUe» [ DIEKTPOHHBIN pecypc]
32 | OTkpsITOE 0Opa3oBaHue [DIEKTPOHHBIN pecypc| http://openedu.ru
73 | LMS Canvas https://Ims.misis.ru/enroll/MJGAYJ

6.3 Ilepeuenb MporpaMMHOro odecneyeHus

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

I1.2 | Bbpaysep Google Chrome

I1.3 Microsoft Teams

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

N.1 |Kypc I'maporazonunamuku B cucteme Canvas

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenue OcHaienne

211 VYuebnass  aymutopus  Jua  3aHATHE | Kommiekt yueOHoi Mebenu Ha 44 MecT uis 00ydaromuxcs,
JIEKIIMOHHOTO THIIA, MpakTHYecKuX | 1  cranMoHapHBIA KOMIIBIOTEp IS IperofaBaTels ¢
3aHATHH BBIXOIOM B HHTEPHET, IIPOEKTOpP, KpaH HACTEHHBIN, DOCKa

ayJUTOpHAs MeJoBas, BeO Kamepa, KOJIOHKH,
nuneH3noHHele  mporpamMmel - MS  Office, MS  Teams,
aaTusupyc Dr.Web.

212 VYuebHas  ayamropus i1 3aHATHH | Kommekt yueOHOM MebGenmn Ha 44 MecT Ui oOydarommxcs,
JIEKIIMOHHOTO THIIA, MpakTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEP AT IIPENoAaBaTeNs C
3aHATHI BBIXOIOM B HHTEpHET, MPOEKTOpP, KpaH HACTEHHBIH, JOCKa

ayJUTOpHAs MeJoBas, BeO Kamepa, KOJIOHKH,
nuneH3noHHele  mporpamMmel - MS  Office, MS  Teams,
arTusupyc Dr.Web.

212 Vuebnas  aymamropus i 3aHATHH | Kommekt yueGHOM MebGenmn Ha 44 MecT i oOydarommxc,
JIEKLIUOHHOTO THUIIA, IOpakTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEp AN IIPErnofaBaTens C
3aHATUI BBIXOJIOM B MHTEPHET, MPOEKTOp, 3KPaH HACTEHHBIH, I0CKa

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

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIIUXCS

OcBoeHHE TUCHHUILIMHBI IIPEIIONAracT Kak MPOBEACHHUE TPAIUIHOHHBIX ayIUTOPHBIX 3aHATUH, TaK U pabOTy B AIEKTPOHHOM
nHpopMaImoHHo-o0pazoBaTenbHOi cpeae HUTY «MUCuCy» (3MOC), 9acThio KOTOPO# HEMOCPEICTBCHHO MPEAHA3HAYCHHOMN TS
OCYIIIECTBIICHUsT 00pa30BaTENHFHOTO MpoIlecca SIBIsAETCS JIEKTPOHHBIN oOpa3oBarenbHbli pecypc LMS Canvas. O mocTyrneH mo
URL anmpecy u mo3BOJISET HCIOIB30BATh CIIEIMATBHBIA KOHTEHT U 3JIEMEHTHI 3JIEKTPOHHOTO 00yUeHHS U TUCTaHIIUOHHBIX
oOpa3zoBarenbHbIX TexHoJIorui. LMS Canvas UcIonb3yercs MpenMyIIECTBEHHO [Tl ACHHXPOHHOTO B3aUMOACHCTBHS MEXKITY
yJacTHHKaMH 00pa30BaTeIBHOTO MPOIIecca IMOCPEACTBOM ceTh «HTepHeT».

Uto0sl 3 GEeKTHBHO UCTIONB30BaTh BO3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO M YCIICIIHO OCBOUTH JAUCIUILINHY, HYXKHO:

1) 3aperucTpupoBaThcs Ha Kypc. [Jist 3TOro Hy KHO IepeiiTy o cchuike ... JIOTHH U Mapob COBMNAAAET C JOTUHOM U MApOJIeM OT

nyHoro kabunera HUTY MUCucC;

2)B pyOpuke «B Haga10» 03HAKOMHTECS C COIEPKAHNEM Kypca, BOIIPOCAMH JUISI CAMOCTOSTENBHOH ITOJTOTOBKH, YCIOBHAMH
JIOIyCKa K aTTecTaluu, (JopMoH IMPOMEXyTOUHOI! aTTeCTaINH (3a4eT/3K3aMeH), KPUTEepUsIMU OIIEHUBAHUSA | 1P.;

3)B pyOpuke «Momynn», 3aX0/1s B COOTBETCTBYIOIHME Pa3/Ieibl H3yyaTh yueOHbIC MaTepHalIbl, pa3MEIleHHbIC TIpernogasareneM. B
T.4. TTOJB30BATECS JINTEPATY PO, PEKOMEHIOBaHHOM IperoaBaTeeM, IepeXo s 10 CCHUTKaM;

4)B pyOpuxke «bubIIOTEKa» BO3MOXKHO ITOJOMPATH IS BRIIIOTHEHUS MMCBMEHHBIX Pa00T (KOHTPOJIBHEIE, IOMAIITHNAE PAOOTEHI,
KypCOBBIC PaOOTBI/IIPOCKTHI) JUTEpPaTypy, pasmerieHnyo B 9bC HUTY «MUCuC;

5)B pyOpuke «3agaHus Hy>KHO 03HAKOMHTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH CauH, KpUTEPHAMHU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BBIIIOIHUTE PabOTY(BI), HOATPY3HUTH 311ECh JKE IS MPOBEPKH. ¥ TOOHO Ha3BIBATh (haii paboThI
cremyromuM o0pa3oM (Ha3BaHUE IpeaMeTa (CokpaieHHo), rpymnmna, @10, nata akTyanu3auu (IIpy MOBTOPHOM pa3MEIleHUN)).
Hanpumep, OTM_HpanoB M1.M1. BTMO-17_20.04.2020. Ecnu paboTa coaep>XUT pUCYHKH, POPMYJIBI, TO C IEIbI0 COXPAHEHHS

(hopMaTHpOBaHUS ee Hy KHO IOATrpyXaTh B pdf popmare.
Pabora, moarpy»xaemas At IPOBEPKH, TOJKHA:

- COACPIKATh BCC CTPYKTYPHBIC JICMCHTHI: TMTyJ’lebIﬁ JIMCT, BBEICHUE, OCHOBHYIO YacCThb, 3aKJIIOYCHHUEC, CIIMCOK UCTOYHUKOB,

NPUIIOXKEHUS (TIPH HEOOXOIUMOCTH);
- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenonaBarens B TeYeHHE YCTAHOBIEHHOTO CpoKa (He Oosee IecsTu AHeH) mpoBepseT paboTy U pa3MeInaeT B KOMMEHTapUsIX K




3aJaHHIO PEleH3UI0. B Heil OH yka3bIBaeT KaK MOJIOXKUTENbHBIE CTOPOHBI paboTH, Tak U 3aMeuanus. [Ipu Hanu4uu B peneHsuu
3aMeuaHuil 1 peKoMeHalMi, Hy’KHO BHECTH TONPABKU B paboTy, HOArPY3UTH €€ 3aHOBO JUIsl TIOBTOPHOM mpoBepku. IIpu sTom
Ba)KHO CJIEANUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JTOJDKHO OBITH BBITIOHEHO 3a1anne. I1pi HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTesieM BO3MOXKHOCTh IIOATPY3UTH PA00OTY OCTAeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE O HapyIICHHH CpoKoB. [To
OKOHYAaHUM CEMECTpa MOATPY3UTh PabOTy HE MOIyUHTCS;

6)B pyOpuke «TecTb» NPOHTH TECTOBBIC 3a/laHUsI, OCBOUB COOTBETCTBYIOIINI MaTepuall, pa3MEILEHHbIH B pyopuke «Momynn»;
7)B pyOpuke «OLEHKI» OTCIIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHUN YUTATh OOBIBICHHS, pa3MellaeMble IPeNoAaBaTeNeM, 1aBaTh 00PaTHYIO CBA3b;

9)B pybpuke «O0Cyx’IeHH» CO3/1aBaTh OOCYKIACHUS U yUacTBOBATh B HUX (0OCY’KIAIOTCs 00LIME MOMEHTHI, BHI3BIBAIOLIIE
BOIIPOCHI Y OOJBIIMHCTBA TPyMIIHl). JJaHHAS pyOpHKa TakKe MOXKET OBITh MCITONb30BaHa ISl B3ANMHON TIPOBEPKH;

10)IposBIATE PEryIApHYIO aKTHBHOCTH Ha Kypce.

[IpenMy1iecTBEHHO Ul CHHXPOHHOT'O B3aUMOJEHCTBUS MEXIY YUaCTHUKaMU 00pa30BaTEIbHOrO Mpoliecca MOCPEACTBOM CeTU
«HTeprer» ucnonbdyerca Microsoft Teams (MS Teams). UToOBI TOTHOIIEHHO HCIIOIB30BATh €T0 BO3MOXKHOCTH HYKHO
ycTaHOBUTH Ipuitoxkenrne MS Teams Ha iepcoHaNbHBII KoMIbloTep U Tenedon. CTapoctaM HYKHO co31aTh rpymmy B MS Teams.
Y4acTue B TpymIie no3BoseT:

- CIIyLIaTh JIEKIUY;

- paboTaTh HA IPAKTUIECKHUX 3aHATHAX;

- OBITH Ha CBSI3H C IIPEIOIaBaTENIeM, 3a/1aBasi EMy BOIPOCHI HJIM OTBEYAsl HAa €r0 BOIIPOCHI B 00IIEM HaTe IPYIIIHI B pabodee BpeMs ¢
9.00 no 17.00;

- OCYILECTBISITH COBMECTHYIO PabOTy Haj JOKyMEHTaMH (BKiIaaka «Daiier).

[Ipn npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (popMaTe HY»KHO BCETa padoTaTh ¢ BKIIOYEHHOW KaMepou.
HckmodeHne — eclii MpenoAaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmmMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIETI0BbIE (DOTO.

ITpu nmpoBeneHNHN TEKINOHHO-TIPAKTHYECKUX 3aHATHH BEETCS 3aIICh. DTO AaeT BO3MOXKHOCTH IIPOCMOTpA 3aHATHS B CITydae
HEBO3MOYKHOCTH IIPUCYTCTBUS Ha HEM WJIH IIPU HEOOXOAMMOCTH BHOBb OOPAaTHTCS K MaTepPHaITy ¥ 3aHOBO €TI0 IPOCMOTPETh.




