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1. HEJIX OCBOEHUA

1.1 | Henb:OcBONTH MUCIMIUTMHY ISl TIOYYEHHS CTYJCHTAMH HEOOXOMMBIX OCHOB 3HAHUH 110 MEXaHUKE KUIKOCTU U ra3a, Ha
0a3e KOTOPBIX OH B JAaJbHEHIIEM MOT Obl CAMOCTOSITENILHO PEIIaTh BOMPOCH! MEXaHU3ALUH U aBTOMATHU3aLUH CTAHOYHOTO
000opyIoBaHMs, yMeI ObI IPOU3BECTH HEOOXOMMBIC PACYETHI THAPABINICCKIX W ITHEBMATHYCCKUX IIPHBOJIOB.

1.2 | B pe3ynbTare U3y4eHus! IUCIMIUIMHBI CTYJEHT J0JDKEH 3HaTh CBOMCTBA )KUIKOCTEH U ra30B, IPUMEHSEMBIX B
THIPOITHEBMOIIPHBO/IE, 3aKOHBI THPOTa30CTaTHKN M THAPOTa30JHHAMUKH, IPUHINT JeHCTBUS THIPOJBHUTATENCH 1 BCEX
BHJIOB HACOCOB, OCHOBHI pacdyéTa rHPaBINIeCKUX U Fa30BBIX CETEH.

1.3 | 3amaun qUCHMIITUHBL:

1.4 | -u3y4eHre o0ImMX 3aKOHOB JBIKCHIS M PABHOBECHS KHIKIX W Ta3000pa3HbIX CPE;

1.5 | -u3y4eHre OCHOBHBIX MOJIEINCH KUIKAX U ra3000pa3HBIX CPeJ;

1.6 | -popMupoBaHUE YMEHHUS pelIaTh MPAKTUYCCKHE 3aJa4l MEXaHUKH KHUIKOCTU U Ta3a OCHOBHBIMH MaTEeMaTHYCCKUMHU
METOAaMU;

1.7 | -dpopMupoBaHUE HABBIKOB (hOPMYITHPOBKH PECANBHBIX 3a/1a4, CBI3aHHBIX C PABHOBECHEM HITH JIBHKCHHEM KHIKOCTH HIIH
rasa B TepMHHAX JUCIUIUINHEL

1.8 | -paroHAIEHOTO BEIOOPa MOJEIH JKHIKOCTH HITH I'a3a, OIMCHIBAIONICH OCHOBHBIC YEePTHI HCCIICTyEMOTO SBIICHNUS;

1.9 | -BpIOOpa MeTO/Ia PEIICHNUS TOCTABICHHOM 3a/1a4H.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI
Bnok OIT: b1.B
2.1 TpebGoBanus K HpeIIBa]l)HTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 | Xumus
2.1.2 | AmanuTHyeckas reOMeTpHUsl U BEKTOpHas anredpa
2.2 JucuuminHbl (MOIYIM) M NPAKTHKH, IS KOTOPBIX 0CBOEHHE TAHHOM JHCUMIIIUHBI (MOY/Is1) HEO0OX0AMMO KaK
npeauIecTBYyOLIee:
2.2.1 | CompoTHBIEHHE MAaTEPHAIIOB
2.2.2 | Teopus BepOsSTHOCTEH U MAaTEMaTUYECKasl CTATUCTUKA
2.2.3 | Teopus MexaHU3MOB U MalllUH
2.2.4 | TennorexHuka
2.2.5 |TexHonorust KOHCTPYKIMOHHBIX MaTEpUAIIOB
2.2.6 | Jleranu MamvH
2.2.7 |KommetoTepHas rpaduka
2.2.8 | OCHOBBI TEXHOJIOTMH MAIIMHOCTPOEHUS
2.2.9 [OxoHOMUKa
2.2.10 | lebopmaiimoHHbIE METOABI HAHOCTPYKTYPUPOBAHHSI METAJLIOB
2.2.11 |MopnenupoBanue nporeccoB OM/] ¢ uCONB30BaHUEM COBPEMEHHBIX IPOrPaMMHBIX IPOYKTOB
2.2.12 | IIpou3BoicTBEHHAs MPAKTUKA
2.2.13 | KypcoBas HayyHO-HcclenoBaTeabckas padora (dacth 1)
2.2.14 | OcHOBBI TPUOOJIOTUU U TPUOOTEXHUKH
2.2.15 |IlpaBoBeneHue
2.2.16 |CAIIP B MeTaIyprayeckoM MaIUHOCTPOSHUH
2.2.17 | OnexkTpoobopynoBaHuE U dIEKTpoaBTOMATHKA 1exoB OM/]
2.2.18 |Hcropus MeTatyprudeckoi oTpaciu
2.2.19 | KoHTponb ¥ cUCTEMBI YIIPABIECHUSA TEXHOIOTHUECKUMHU npoueccaMu OMJL
2.2.20 |Kypcosas Hay4HO-HCCIIenOBaTENbCKas paboTa (JacTs 2)
2.2.21 |IloxmroroBka K MpoIeAype 3aIlIUTHI U 3alUTa BBITYCKHON KBATH()HUKAINOHHOH pabOTHI
2.2.22 |IlpenaumioMHas IpaKkTUKa
2.2.23 | CoBpemenHoe obopynoBanue mexoB OM/]
2.2.24 |lwndpossie neoitankn B OM/]

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMHA

YK-2: Crioco0eH co0MpaTh U HHTEPNPETHPOBATL JaHHbIE U ONpPeJe/sATh KPYT 321a4 B PpAMKAaX NOCTABJCHHOM Le/H,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PelIeHNsI, HCXOAs U3 JeliCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PecypcoB 1
orpaHH4YeHHi, yMeHHe 000CHOBBIBATH MPUHATHIE PelIeHHUs




3HaTh:

YK-2-31 ocHOBHBIE 00BEKTHI JUCKPETHOH MaTeMAaTHKH U METOMBI UX ONUCAHUS U UCCIICIOBAaHUI; IPOOIIEMbI aITOPUTMUUECKOH
pa3penMMocTy 3aa4 U
3¢ exTHBHOM BEIYHCINMOCTH YHCEL.

YK-1: CriocodeH ocylmecTBJIATh MOMCK, KPUTHYECKH A aHATU3 U CMHTe3 HHPOpMaUuH, yMeHHe AaHAJTU3UPOBATH MPOIECCHI U
CUCTEMBbI C HCMTOJIB30BAHUEM COOTBETCTBYHOIIUX AHAIUTUYCCKUX, BBIYUCIUTECJIbHBIX U IKCIIEPUMEHTAJTBbHBIX METO/10B,
NMPUMEeHSTh CUCTEMHBIH MOAXO0/ AJs peleHusi MOCTABJIEeHHbIX 32124

3HaTb:

YK-1-31 ocHOBHBIE 0OBEKTHI JUCKPETHON MaTEMAaTHKH W METOBI X OIMCAHUS U MCCIICIOBAHMH; IPOOIIEMBI AT OPUTMHYECKOH
Pa3spelIrMOCTH 33134 U
3¢ HeKTUBHOIN BBIYUCIMMOCTH YHCEL.

YK-2: CriocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 3a1a4 B PaMKaX MOCTABJIEHHOM LeJIH,
BBIOPATH ONTHMAJIBHBIE CIIOCOOBI PelIeHNsI, HCXOAS U3 JelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCypcoB 1
OrpaHH4YeHHl, yMeHHe 000CHOBBIBATH MPHUHSATHIC PelIeHUs

Ymern:

YK-2-V1 pemats OCHOBHBIE 33Ja41 MAaTEeMAaTUYECKON JIOTMKH; OAHO3HAYHO 337]aBaTh OObEKTHI IUCKPETHONH MaTeMaTHKH,
MIPUBOJUTH UX K CTAHIAPTHBIM ()OpPMaM, BHITTOIHATH SKBUBAJICHTHBIC TIPEOOPA30BAHISI; OTPENENAThH CI0KHOCTH allTOPUTMOB,
MpUMEHEHHUE MPSIMBIX 1 KOCBEHHBIX JOKA3aTENBCTB TEOPEM, ONpeiesieHHe TPUHAIeKHOCTH (PYHKLIUI K COOTBETCTBYIOLINM
KJ1accam

YK-1: Crioco0eH ocymiecTBJISATH MONCK, KPUTHYECKUI aHAJIU3 M CHHTe3 HHPOPMALHH, YMeHHEe AHAJTHU3NPOBATH MPOLECChl
CHCTeMBI € HCTOJIB30BAHHEM COOTBETCTBYIOLINX AHAJNTHYECKHX, BBIYHCINTEILHBIX H IKCIEPHMEHTAJbHBIX METO/I0B,
NPUMEHSATh CHCTEMHBIH MOAXO0/ ISl pelieHHs MOCTABJIEHHBIX 32124

Ymern:

YK-1-Y1 pemarb 0CHOBHBIEC 33]a41 MAaTEeMAaTUYECKON JIOTHKH; OAHO3HAYHO 33]1aBaTh OOBEKTHI IUCKPETHONH MaTEeMaTHKH,
MPUBOJIUTH UX K CTAHAPTHBIM ()OpPMaM, BHITTOIHATH SKBUBAJICHTHBIC TIPEOOPA30BAHISI; OTIPENENAThH CI0KHOCTH allTOPUTMOB,
NPUMEHCHUE IPSIMBIX M KOCBEHHBIX I0Ka3aTEIbCTB TEOPEM, OIPEICICHUE IPHHAMICKHOCTH QYHKIHNA K COOTBETCTBYIOIINM
KJ1accam

YK-2: CniocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 32124 B PAMKaX MOCTABJIEHHOM LeJIH,
BBIOHPATH ONITHMAJIBHBIE CIIOCOOBI PelIeHNsI, HCXOAs U3 JelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PecypcoB H
OrpaHH4YeHHuii, yMeHHe 000CHOBBIBATH MPHUHSATHIE PelleHHs

Baanernb:

YK-2-B1 Bajers MeToIaMi MaTeMaTHIECKOW JIOTHKY JUTS PEIICHUs 3a1a4 (opMalii3aliy, aHAIN3a U CHHTE3a JJOTMIECKUX CXEM,
JUTS. HAXOYK/ICHHSI THBAPUAHTOB IUKIMYECKUX U YCIOBHBIX KOHCTPYKIUI B MH(POPMATHKE, IS BRITIOJIHEHHS SKBHBAJICHTHBIX
npeoOpa3oBaHuil; METOJaMU IPUMEHEHHS JIOTHYECKOro MOAX0/a K PELICHUIO CIIOKHBIX 33734 ¢ IOMOIIBIO UX JEKOMITO3UIIHH.

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTl/l‘leCKl/lﬁ AHAJU3 U CUHTE3 I(Il-l(l)OpMalIl/lPI, YME€HUE AaHAJIU3UPOBATH IPOLECCHI U
CUCTEMBI ¢ HCITOJIB30BAHMEM COOTBETCTBYHIIUX AHAIUTUYCCKUX, BBIYHCIUTEJIbHBIX U IKCIIEPUMEHTAJIBHBIX METO10B,
NPUMECHATH CHCTEMHBIH MOAXO0X IS pelIeHUus MOCTABJICHHBIX 3a1a4

Baaaernb:

VK-1-Bl BJIaACTh METOAaAMU MaTEeMaTHYECKOM JIOTUKHU I pCIICHU 3a1a4 (bopMannsauml, aHajin3a 1 CUHTE3a JIOTUYCCKUX CXEM,
AT HAaXOXACHUS MHBAPUAHTOB HUKINYCCKUX U YCIIOBHBIX KOHCprKLII/Iﬁ B I/IH(I)OpMaTI/IKe, JUJI BBIIIOJTHCHW A SKBHUBAJICHTHBIX
Hp606pa30BaHHﬁ; METOAaMU MPUMEHCHHU A JIOTHICCKOTO MOAX0Ja K PEHMICHUIO CJIIOKHBIX 3a/1av € IMIOMOIIBIO X JCKOMITO3UIUU.

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pa3nesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIui pecypcsl padoTsl

Pazpnen 1. Beegenne.
IIpenMer MexaaHUKHU
JKUJAKOCTH M raza u
KpaTKasi ucTopus eé
pa3BuTus. OCHOBBI

TUAPOCTATHKH
1.1 Kparkast ucropus pa3BuTus 3 2 VYK-1-31 YK-1- | JI1.1JI1.2
MEXaHHKH KUIKOCTH B V1 VK-1-B1 JI1.3J13.1
ra3a.)KuJKkocTsb U CHJIBI VK-2-31 YK-2- | D1 52 B3 54
JIEHCTBYIOILIME HA HEe. V1 VK-2-B1
MexaHuyeckue

XapaKTePUCTUKN U OCHOBHBIE
CBOICTBA KHUJKOCTH U
rasa. /JIex/




1.2 I'uppocraruueckoe naBieHue. 2 VK-1-31 VK-1- JI1.1 J11.2
OCHOBHOE ypaBHECHHUE Y1 YK-1-Bl1 JI1.3J13.1
rugpocratuku./lasnenue VK-2-31 VK-2- 24
JKHJIKOCTH HA IIJIOCKYO V1 YK-2-Bl
HAKJIOHHYIO CTEHKY. /JIex/

1.3 JlaBrmeHue *KHUAKOCTH Ha 2 VK-1-31 YK-1- JI1.1 JI1.2
HMIHHIPUYECKYIO Y1 VK-1-Bl JI1.3J13.1
MIOBEPXHOCTb.3aKOH VYK-2-31 VK-2- 24
Apxumena U ero V1 YK-2-B1
npunoxenue.Ilopepxuoctu
paBHorO napneHus /JIex/

1.4 Pemenue 3anau nuis 2 YK-1-31 YK-1- J1.2 Case-study
JKUJIKOCTEN HaXOISIIIXCS B V1 YK-1-Bl JI1.3J12.1J13.

MOKOE B TIPSIMOYTOJIbHOM YK-2-31 YK-2- 1
pesepByape /I1p/ V1 YK-2-B1 24

1.5 Pemenue 3anau nuis 2 YK-1-31 YK-1- J.2 Case-study
JKUJIKOCTEN HaXOISIIXCS B V1 VK-1-B1 JI1.3J12.1J13.

MTOKOE Ha IJIOCKYIO YK-2-31 YK-2- 1
HaKJIOHHYIO cTeHKY /T1p/ Y1 YVK-2-Bl 24

1.6 Pemenwue 3anau nuis 2 YK-1-31 YK-1- J.2 Case-study
JKUJIKOCTEN HaXOISIIXCS B V1 YK-1-B1l JI1.3J12.1J13.

MOKO€ Ha UMIMHAPUYECKYIO YK-2-31 YK-2- 1
noBepxHocTh /TTp/ Y1 YK-2-Bl1 24

1.7 Pemenue 3anau muis 2 YK-1-31 YK-1- J1.2 Case-study
JKUJIKOCTEN HaXOISIIXCS B VY1 VK-1-B1 JI1.3J12.1J13.

MOKOE Ha MOBEPXHOCTH YK-2-31 YK-2- 1
cnoxxHou koHuryparwu /T1p/ VY1 YK-2-Bl 24

1.8 KontponbHas padoTa 2 VYK-1-31 YK-1- J1.2 Case-study
Nel /Tp/ Y1 VK-1-B1 | JI1.3J12.1J13.

YK-2-31 YK-2- 1
Y1 VK-2-Bl 24

1.9 OCHOBHOE ypaBHEHHE 10 VK-1-31 YK-1- | JI1.1J11.2

THJPOCTATUKU. 3aKOH ¥1VK-1-B1 | JI1.3J12.1JI3.
Apxumena U ero VK-2-31 VK-2- 1
MIPUIIO’KEHHE. Y1 YK-2-Bl1 24
I'uppocrarnueckuit Hamop u

SHEepreTUYeCcKuil 3aK0H JIst
>KUJIKOCTH B paBHOBecuu /Cp/

1.10 |IToaroroBka Kk KOHTPOJBHOM 3 VK-1-31 YK-1- | JI1.1J11.2
padote Nel. BeimonHeHnue Y1 VK-1-Bl JI1.3J12.1J13.
pasziena JOMAIIHEro YK-2-31 YK-2- 1
3aganus. /Cp/ Y1 VK-2-Bl 24
Pa3nen 2. OcHOBBI
TUAPOra30IMHAMHKH

2.1 OCHOBHBIE TIOHATHS O 2 VK-1-31 YK-1- JI1.1 J11.2
JIBIDKCHHHM JKUAJIKOCTEH U Tasa. V1 VK-1-B1 JI1.3J13.1
YpaBuenue bepHynu nis YK-2-31 YK-2- 24
U7eaNbHON XHUIKOCTH. /JIek/ VY1 YK-2-B1

2.2 VYpasuenue bepraymnu st 2 VK-1-31 YK-1- | JI1.1J11.2
peaIbHOM KUAKOCTH. Y1 VK-1-Bl JI1.3J13.1
W3mepenne CKkOpOCTH OTOKA YK-2-31 YK-2- 24
Y pacxojia JKUJIKOCTH U V1 YK-2-B1
raza. /Jlex/

2.3 Pemenwne 3anau Ha 1BUKEHHE 2 VYK-1-31 YK-1- | JI1.2J12.1JI3. Case-study
JKUIKOCTEN M raza npu V1 VYK-1-Bl 1
pasnu4HbIX pekumax. /TIp/ VYK-2-31 YK-2- 24

Y1 YK-2-Bl1

2.4 Pemenue 3anay npu 2 VYK-1-31 YK-1- | JI1.2J12.1J13. | Case-study
JIAMUHAPHOM PEXKHAME V1 VK-1-Bl 1
teuenus. /IIp/ VYK-2-31 YK-2- 24

Y1 VK-2-Bl

2.5 Pemenue 3anau npu 2 VYK-1-31 YK-1- | JI1.2J12.1JI3. Case-study
TypOYJIEHTHOM pEeKUME V1 VK-1-B1 1
teuenus. /TIp/ YK-2-31 YK-2- 24

V1 VK-2-Bl




2.6 OCHOBHBIE TIOHATHS 1 10 VK-1-31 YK-1- | JI1.1J11.2
OnpeAeICHHs, BUIbI V1 YK-1-B1 JI1.3J12.1J13.
JIBYMKCHHUS JKUJIKOCTH 1 ra3a. VK-2-31 YK-2- 1
YpaBHeHus Diinepa u ero V1 VK-2-Bl 24
IIpUMEHEHUE. Y paBHEHHUS
bepnynnu u ero
npumenenue. /Cp/

2.7 Brinonnenue pa3nena 2 VK-1-31 VK-1- | JI1.1J11.2
noMarHero 3aganus. /Cp/ V1 YK-1-B1 JI1.3J12.1J13.

VK-2-31 VK-2- 1
Y1 YK-2-Bl1 24
Paznen 3. 'mapasimyeckoe
CONMPOTHBJIEHHE

3.1 Pexxumbl qBMOKEHUS 2 VK-1-31 YK-1- | JI1.1J11.2
YKUJIKOCTH U rasa. Y1 VK-1-Bl JI1.3J13.1
Kapurauus. [Torepu Hamopa VK-2-31 YK-2- 24
IIPY JIAMUHAPHOM U V1 VK-2-Bl
TyOYJICHTHOM
TeueHun. MecTHbIC
THIPaBIHYECKHE
comnpoTusieHus. /JIex/

3.2 Pemenwne 3amau Ha morepu B 2 VK-1-31 YK-1- | JI1.2J12.1JI3.
TpyOOIPOBOIaX C MOMOIIIBIO Y1 VK-1-Bl 1
ypaBHeHus1 bepryiuu nist VK-2-31 VK-2- 24
uaeanbHo xugkocty /I1p/ V1 VK-2-B1

33 Pemienue 3agay Ha IOTepH B 2 VYK-1-31 YK-1- | JI1.2J12.1JI3.
TpyOOIPOBOIAX C MOMOIIIBIO Y1 VK-1-Bl 1
ypaBHeHus bepHyu s VK-2-31 YK-2- 24
peanbHoi1 xuaKkocTu /IIp/ V1 VK-2-Bl

34 Pacuer ckopoctu B 2 VYK-1-31 YK-1- | JI1.2J12.1JI3.
OTpeETICHHBIX TOUKaX V1 YK-1-B1 1
nmoroka /Ip/ VYK-2-31 YK-2- 24

VY1 YK-2-Bl

35 Kontponbnas pabota 2 YK-1-31 YK-1- | JI1.2J12.1J13.

Ne2 Mlp/ Y1 VK-1-Bl 1
VYK-2-31 YK-2- 24
VY1 YK-2-Bl

3.6 Pexumbl nBmxeHus 12 VYK-1-31 YK-1- | JI1.1JI1.2
JKUIKOCTH U Ta3a, pacxo]l V1 YK-1-B1 JI1.3J12.1J13.
JKAIKOCTH U Ta3a, HOTepH VK-2-31 YK-2- 1
IIPY Pa3HBIX JIBUXKEHHUH. V1 VK-2-Bl 24
3aKoHBI U ONpeeNIeHHs
[apaMeTPOB IBUKEHUS
JKUJIKOCTH U ra3a (JIaBjIcHHIH,
ckopocreit). ['mapasnuaeckue
COIPOTHUBIICHUS U
3aBHCUMOCTH TTOTEPh OT
BUJIOB HACAJIKOB M TEOMETPUHU
Tpy6omnposoaos. /Cp/

3.7 IMoaroroBka kK KOHTPOJBHOM 4 VK-1-31 YK-1- | JI1.1 J11.2
pabote Ne2. BrimonHeHnue Y1 VK-1-Bl JI1.3J12.1J13.
pasziena JOMAIIHEro YK-2-31 YK-2- 1
3aganus. /Cp/ Y1 VK-2-Bl 24

Pasgen 4. UcTteyenue u3
OTBePCTHi, HACAAKOB U M3-
1oJ1 3aTBOPOB




4.1 HcreueHnue uepes mMasble 3 2 VYK-1-31 YK-1- | JI1.1JI1.2
OTBEPCTHS B TOHKOW CTEHKE Y1 YK-1-Bl1 JI1.3J13.1
IIPH IIOCTOSTHHOM HaIope. VK-2-31 VK-2- 24
Ucreuenue npu V1 VK-2-Bl
HECOBEPILIEHHOM CXKATHH.

Hcreuenne nox,
ypoBeHb.VcTeuenne uepes
HACaJIK{ MPH MOCTOSHHOM
Hanope. Mcreuenus uepes
OTBEPCTHS M HACATKHU TIPH
MepEMEHHOM
Hanope.lcreuenue u3-noj
3aTBOpa B TOPU30HTAIBHOM
notke. [laBneHue cTpyu
JKUIKOCTH Ha OTPa)kIaloIine
NOBepXHOCTH. /JIex/

4.2 Pacuers! npu ucreuenue 3 2 VK-1-31 YK-1- | JI1.2J12.1JI3.
JKAJKOCTHU 4epe3 HACAIKA V1 YK-1-Bl1 1
IIPY IIOCTOSTHHOM YK-2-31 YK-2- 24
Harope /I1p/ VY1 VK-2-Bl

4.3 Pacuer npu ucreuenue uepes 3 2 VYK-1-31 YK-1- | JI1.2J12.1JI3.
OTBEPCTHS Y HACaIKU MIPU Y1 VK-1-Bl 1
[IEPEMEHHOM HAIlope YK-2-31 YK-2- 24
(onopoxuenue cocyznos) /TIp/ VY1 VK-2-Bl

4.4 Pacuer npu ucreuenue 3 2 VK-1-31 YK-1- | JI1.2J12.1JI3.
JKAJKOCTHU U3-TI0J 3aTBOPA B V1 YK-1-Bl1 1
ropu3oHTaNbHOM J0TKe /TIp/ VK-2-31 VK-2- 24

Y1 VK-2-Bl

4.5 Hcreuenue uepes pasHbie 3 10 VK-1-31 YK-1- | JI1.1J11.2
BU[IbI OTBEPCTHI NPU Y1 VK-1-Bl JI1.3J12.1J13.
PAa3JIMYHBIX pEXUMAax U 10 YK-2-31 YK-2- 1
CJI0KHBIM Y1 VK-2-Bl 24
Tpydomporogam /Cp/

4.6 Brimonnenue pazaena 3 2 VK-1-31 YK-1- | JI1.1J11.2
nmoMarrHero 3ananus. /Cp/ V1 VK-1-B1 JI1.3J12.1J13.

YK-2-31 YK-2- 1
Y1 VK-2-Bl 24
Pazgen 5. I'mapaBianyeckuii
pacuer MpoCThIX
TPyOoONIpOBOI0B

5.1 IMpocToit TpyOompoBos 3 3 YK-1-31 YK-1- | JI1.1JI1.2
[IOCTOSIHHOTO CEYEHUSI. Y1 VK-1-Bl JI1.3J13.1
CoearHEHus IPOCTHIX U VK-2-31 YK-2- D4
CJIOKHBIX TPYOOTPOBOJIOB. V1 VK-2-Bl
TpyOonpoBoabl ¢ HACOCHO
nojauei xUJIKOCTH U rasa.

I'mppasnuyeckuil yaap.
W3menenue npomyckHon
CIOCOOHOCTH TPYOOIIPOBOIOB
B TIpoIIecce UX
sKcIuTyaranmu. /JIex/

5.2 Pacuer u nmpoexktupoBanue 3 2 VYK-1-31 YK-1- Jd1.2 Case-study
MPOCTBIX Y1 YK-1-Bl1 JI1.3J12.1J13.
Tpy6onposoxos /TIp/ VK-2-31 YK-2- 1

VY1 YK-2-Bl 24

53 KonTponsHas pabora 3 2 VK-1-31 YK-1- | JI1.2J12.1J13. | Case-study

Ne3 Mlp/ Y1 VK-1-Bl 1
VK-2-31 VK-2- 24
VY1 YK-2-Bl

5.4 [ToaroroBka K KOHTPOJIBbHOU 3 4 VK-1-31 YK-1- JI1.1 JI1.2
pabote Ne3. BrimonHenue Y1 VK-1-B1 | JI1.3J12.1J13.
pasferna JoMaIIHero VK-2-31 YK-2- 1
3ananus /Cp/ Y1 YK-2-Bl1 24

5. ®OHJ OHEHOYHbIX MATEPUAJIOB




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

CaMOCTOSITEJIbHOI MOJATOTOBKH

Konx
KM

Konrponsnoe
MeponpusTue

IIpoBepsiemble
WHIUKATOPBI
KOMITETCHITUH

BOHpOCBI JUIA IOATOTOBKH

KM1

Teopernu
€CKHe BOTIPOCHI K
KOHTpPOJIBHOH paboTe
Nel

YK-1-31;YK-1-
V1;¥K-2-31;VK-2-
V1

1. Uro Takoe IMHHS TOKA U TPAeKTOPHUs yacTUlbl xkuakocTu? Koraa oHu
coBranarT? UTo Takoe 3JIeMEeHTapHas CTPYHKa, KAKMMH CBOHCTBaMH
OHa 00J1a/IaeT MPH yCTAaHOBUBILEMCS IBIKEHUU KuAKocTH? 2.UTo
Ha3bIBA€TCS IIOTOKOM XHIKOCTH U KHUBBIM ceueHHeM noToka? Kakumu
THIPABINYECKUMH IIEMEHTAMU XapaKTePHU3yeTCsl AKHUBOE CEUEHNE
noroka? 3.YTo Ha3bpIBacTCA PACXOMOM KHUJIKOCTHU U I'a3a U CpeiHEH
CKOPOCThIO oToKa? 4.UeM oTiaHM9aeTcs ABIKCHUE, YCTAHOBUBIIIEECS OT
HEyCTaHOBMBIIIETOCS, PABHOMEPHOE OT HEPABHOMEPHOTO, HAIIOPHOE OT
6e3naroproro? IIpuBenure npakTudeckue npuMeps. 5.Kakoso
AHATUTUYECKOE BBIPAKCHNE, TEOMETPUIECKIH 1 SHEPTeTHICCKUH
CMBICIT ypaBHEHUsI bepHyuM 11 aeMeHTapHOU CTpYHKH WIealbHOU U
peanbHOH xuaKocTH? 6.B yeMm oTnuume ypaBHeHus bepHynnn s
TIOTOKA peanbHO KUIKOCTH OT ypaBHEHHs bepHymumm mis
aeMeHTapHo cTpyiiku? UTo Takoe KodpPUIMEHT KHHETUIECKOM
SHEPIrHH, OT Yero OH 3aBUCHUT U 4TO y4uThIBaeT? 7.Ha dem ocHOBaH
MIPUHIMI JEHCTBUSI POTOPHBIX HacocoB? 8.YTo Ha3bIBaeTCs AABICHUEM
B TOUKE, KaKMH JIByMS CBoiicTBamMu OHO obmamaer? 9.Kaxoit Bux mmeer
OCHOBHOE ypaBHEHHe ruipocTaTuku? KakoB ero sHepreTudeckuit u
reoMerpuueckuii cmbici? 10.YTo Ha3bpIBaeTCS MOITHBIM (20COTIOTHBIM) U
M30BITOYHBIM JJABJICHUEM?

KM2

Teopernu
€CKHe BOIIPOCHI K
KOHTPOJILHOM paboTe
No2

VK-1-31;YK-1-
V1;YK-2-31;VK-2-
Vi

1.Kakue BsI 3HaeTe equHUIBI H3MepeHus naBieHnsa? 2. Kaxue npnGops
Ha3bIBAIOT MAHOMETPAMH U BaKyyMMETPaMU, 9YTO OHU U3MEPSIOT?
Kakum npudopom u3MepsitoT pa3HOCTb JaBICHUH U IBYX Pa3IHYHBIX
toukax? 3.Kak ¢popmymupyercs 3akon [Tackansa? Kakoe mpumeHeHne
HaXOIUT ATOT 3aKOH B TexHuke? 4.Kak onpenensercs cuna
THAPOCTaTHYECKOr0 AABJICHUS )KUJIKOCTH Ha IIIOCKyto ¢purypy? Uro
TaKo€ IIEHTP JaBJICHUS M KaK HAXOJUTCS TTyOHHA ero MorpysKeHus?
5.Yto Ha3BIBaeTCs HarmopoM Hacoca? Kakme CyImecTByIOT Crioco0bl
ompenenenus Hanopa? Korza xakoii cnoco6 npumensiercs? 6.Kakue
CYIIECTBYIOT 30HBI TUIPABINYECKOT0 CONPOTHBIEHHA? OT 4ero 3aBUCHUT
KO3(GHUITMEHT THAPABIMYECKOr0 TPEHHS B KaXKIOH U3 3THUX 30H?

7 IlpuBenuTe MpUMEpPbl MECTHBIX TUAPABINYECKUX COIPOTUBICHUM.
8.KaxoBa (opMyma 11t onpeieNieHHss MECTHBIX OTEPh HAaropa npu
TypOynenTHOM pexume Teuenua? 9.I1o kakoit popmyrne onpenensercs
KO3((GHITMEHT MECTHOTO COIPOTHBIICHHS IIPH BHE3AITHOM PACIIUPEHUHI
noToKa?




KM3

IIpakTuyeckue
3a7laHusl K 3a4eTy

VYK-1-31;YK-1-
V1;YK-1-B1;VK-2-
31;VK-2-V1;VK-2-
B1

1.ITnotHOCTH AM3enbHOrO Ma3yTta [ 1= 878 kr/mM3. OnpenenuTs ero
yaenbHbIH Bec. 2.Meaubiit map d = 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 (puc. 5.1). Pa3uunia B mo3unusax neHTpa
ceueHunit paBHa 2 M. [lokazanne manomerpa B cedenuu 1-1 paBuo pl =3
%105 H/M2. Onpeaenutb CKOPOCTh KHUJIKOCTU B ceueHMsX 1-1 u 2-2;
nasnenue p2. 4. Tpy6omnposoxa auamerpoM d = 500 MM 1 auHOM L =
1000 m HanonHeH Bogo# npu aasineHuu 400 kIla, u remneparype Boabl
5 0C. Ompenenuts, mpeHeOperast AeOpManKIMH U PACIIUPEHAEM
CTEHOK TpYO, IaBieHue B TPyOOIPOBOIE TP HArPEeBaHUH BOJbI B HEM
1o 15 0C, ecimu k03 durpeHT oobemuoro cxatust [1w = 5,18x10-10 I1a
-1, a ko3 punEeHT TemneparypHoro pacmupenus [t = 150x 10-6 0C-
1. 5. BaskocTs HedTH, ONpeeneHHas 10 BUCKO3UMETPY DHIJIepa,
cocrasisieT 8,5 OE. Onpenenuts TMHAMHYECKYIO BSI3KOCTh HEDTH, ecin
ee wIoTHOcTh [ = 850 xr/mM3. 6. Onpenennuts K03 GUINEHT
JMUHAMUYECKOW U KHHEMATHYEeCKOH BSI3KOCTH BOJIBI, €cIH mapuk d = 2
MM u3 30onUTa ¢ [] = 1,2x 103 Kr/M3 mmajgaer B Boj€e C HOCTOSHHOM
ckopocthio u = 0,33 m/c. [TnoTHOCTH Boas [ = 103 kr/mM3. 7.
Ornpenenuts yncio PeliHombca U peskuM ABHKEHHS BOIBI B
BOJIOMIPOBOAHOM Tpyde nuamerpom d = 300 MM ipu pacxone Q = 0,136
M3/c u Temneparype Boabl 10 oC. 8. IIpu ruipaBIHuecKOM HCITBITAHHH
CHCTeMBI 00BETMHEHHOTO BHYTPEHHET0 IPOTHUBOIIOKAPHOTO
BOJIOCHA0XKEHUS IOMTyCKaeTCs MajieHue naBieHus B Teuenue 10 MuH. Ha
Op =4,97%104 I1a. Onpenenuts J0MyCTUMYIO yTeuky [JW mpu
WCTIBITAHUU CHCTEMBI BMecTHMOCThI0O W = 80 M3. KoaddummeHt
obobemHOrO0 cxxatist Pw= 5x10-10 [Ta-1. 9. Onpenenuts aGCOMOTHOE U
M30BITOYHOE THAPOCTATHUECKOE JIaBIeHHe B Touke A (puc.2.8),
PAacIoNOKEHHOI B Bosie Ha riryonHe hA=2.5, 1 Ibe30METPHUYECKYIO
BBICOTY JUIS TOUKHU A, €CIT a0COIIOTHOE THIPOCTATHIECKOE TaBICHHE
Ha nosepxHocTH p0= 147,2 kIla. 10. Onpenenurs MaHOMETPUUECKOE
JlaBJieHHEe B TpyOOnpoBoe A ,ecii BBICOTa CTON0a PTYTH 110
nee3oMeTpy h2= 25 cm. Ilentp TpybomnpoBoaa pacnonoxer Ha h1= 40
CM HIDKE JIMHUU pa3jiersia Mexay BoJod u pryThio. 11. Onpenenuts Bce
BUJIBI TUAPOCTAaTUYECKOTO AaBJeHUs B Oake ¢ HedThio Ha riryOuHe H=3
M, €CJIM JIaBJIeHUe Ha cBOOOIHOM moBepxHOCTH HedTH 200 kI1a.
ITmorHOCTE HehTH p=0,9 T/M3. 12. Cocyn ¢ IPSIMOYTOIEHBIM
ocHOBaHMeM Lxb HamoIHEH BOMOM A0 BBICOTHI h M IBIDKETCS 11O
TOPU30HTAIILHOM MMOBEPXHOCTH € YCKOopeHueM a .OnpenenuThb
M30BITOYHOE JIABIICHUE BOJBI HA THO COCYIA Y TIEpEIHEH U 3aIHeH
cTeHOK B Toukax 1 u 2. 13. Hunuaapudeckuit cocyn paguycom R1
HaTOJIHEH KHUJIKOCTBIO TUIOTHOCTHIO [| 10 YPOBHS a B OTKPHITOM TpyOKe
MAaJIOro AMaMeTpa, yCTAaHOBJIEHHOM Ha KPBIIIKE COCY/a Ha paCCTOSIHUU
R2 ot meHTpa, 1 paBHOMEPHO BpamaeTcst OTHOCHTEIHHO IIEHTPAIEHOM
BEPTUKAIBHOH och. OIpeeNnTh YII0BYI0 CKOPOCTh BPAIICHUS COCYa,
MIPU KOTOPOH M30BITOUHOE IaBIE€HHUE MO KPBIIIKON B LIEHTPE COCya
oyner paBHo 0. 14. OnpenenuTh MIOTHOCTh XUIKOCTH PK ,
MOyYeHHOHN cMemHBaHneM 00béMa sxuakocta V1 = 0,018 M3 (18 m)
mwIoTHOCTEIO pl = 850 kr/mM 1 00BéMa sxuakoctu V2 = 0,025 M3 (25 n)
mwioTHOCTEIO p = 900 kr/m3. 15. Kanuctpa (cocyn), HarosHeHHAst
OCH3MHOM U HE COfIep KaIlas BO3Iyxa, Harpejaack Ha COJHIE 10
Temneparypsl t1 =55 °C. Onpenenuts npupalleHue 1aB JICHUS BHYTPU
KaHUCTPHI IIPU YCJIOBHH, YTO OHA a0CONIIOTHO skécTKas. HauanbHas
temneparypa oensuna t0=15°C. Moayiab 00bEMHOM yIpyrocTn O€H3WHA
E6 = 1300 MIIa, ko3hdunmeHT TemrneparypHoro pacmuperus Bt =8x10
-4 °C-1.




KM4

TecToBbIE BONPOCHI
K 3a4ery

VYK-1-31;YK-1-
V1;YK-1-B1;VK-2-
31;VK-2-V1;VK-2-
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 K03pQUIMEHT THAPABINIECKOTO TPEHHS
coctaisieT 0,03, TO moTepu MO ATMHE A1 TOTOKA KUIKOCTH PaBHBL...?
6.KoaddunuenTt ruipaBnnueckoro TpeHus s MOTOKa XKUAKOCTH TIPH
pacxone xuaKocTr paBHOM 10 cm3/c, nuamerpe TpyOsI 2 cM H
kod(pdurnmenTom Bszkoctu 10-6 m2/c cocrapnser...? 7.Ecnu 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
pacxoxn onpenemnsercs ...9.KoahdunneHT MeCTHBIX IOTEph HA BBIXOJE
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
SHEPreTHYEeCKON HHTEPIIPEeTalny ypaBHeHN bepHyTH 11
YCTAQHOBMBIIIETOCS JIBIDKCHUS HEBS3KOH KUAKOCTHU IIPH ACHCTBUH CHII
TSKECTU M CHJI JaBICHHs KHHETHUEeCKasi SHePrHs, OTHECEHHAs K
enuHuLe Beca (yenbHast KHHETHYECKast SHEPrHs), 0003HaYaeTcs 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
yMeHbIIIaeTcs B 2 pa3a, a Ko3pQUIMEeHT OTHECEH K CKOPOCTHOMY
HAITOPY II0CJIe CYKeHHUS, TO KO3()(OUINEHT CONPOTHUBIICHUS IIPH PE3KOM
CyXEHHH IOToKa paBeH? 25.Ecim ko3¢ pHnneHT rupaBIndecKoro
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
TpyOs1 0,125 M, a k03 uIMeHT THAPaBINIECKOr0 TPEHHS COCTaBIsLET
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.KoappunmenT kunemaruyeckoit




| BSI3KOCTH U3MeEpsIeTcs B ...7

5.2. Ilepedyenn padoT, BbINOJIHsAEMbIX 10 JucnuiuinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3Banne
paboTsI

IIpoBepsiemblie
WHIUKATOPBI
KOMIIETEHIIHAI

Copnepxanue paboTbl

P1

IIpakTuye
CKHE 33aJ1aHHs K
KOHTpPOJIBHOH paboTe
Nel

VYK-1-V1;VK-1-
B1;VK-2-V1;VK-2-
B1

1.ITnotHOCTH AM3enbHOro Ma3yta [ 1= 878 kr/m3. Onpenenurs ero
yaenbHbIH Bec. 2.Menubrit map d = 100 MM BecuT B Bo3ayxe 45,7 H, a
pu norpyxenuu xxuakocts 40,6 H. OnpenenuTs NI0THOCTb XKUIKOCTH.
3. Pacxon naeanbHOM KUIKOCTH OTHOCHUTENIBHOM tioTHOCTH & = 0,860
B pacimpsonemes Tpyoonposoje ¢ nuamerpamu d1 =480 mm u d2 =
945 MM pasern Q = 0,18 M3/c (puc. 5.1). Pa3nunia B mo3unusx neHTpa
ceueHnit paBHa 2 M. [lokazanne manomerpa B cedenuu 1-1 paBuo pl =3
%105 H/M2. Onpeaenutb CKOPOCTh KHUJIKOCTU B ceueHmsx 1-1 u 2-2;
nasnenue p2. 4. Tpy6onposoxa auamerpoM d = 500 MM 1 uHOM L =
1000 m HanonHeH Bogo# npu gasinenun 400 xIla, u remneparype Boabl
5 0C. Ompenenuts, npeHeOperast ehopManKsiIMH U PACIIUPEHUEM
CTEHOK TpyO, NaBjieHHe B TPyOONIPOBOJIE ITPHU HArPEBAaHUH BOJbI B HEM
1o 15 0C, ecimu k0a¢hdurmeHT oobemuoro cxatust [1w = 5,18x10-10 Ia
-1, a koa(hpunment remnepatypHoro pacmuperus [t = 150x 10-6 0C-
1. 5. BsAzkocTh HEQTH, ONpeAeIeHHast 0 BUCKO3UMETPY DHIIIepa,
cocrasisiet 8,5 OE. Onpenenuts TMHAMHYECKYIO BSI3KOCTh HE(DTH, €CiTn
ee IIOTHOCTh [ = 850 kr/m3.

P2

IIpaxkTuue
CKH€ 33/1aHHA K
KOHTPOJIBHOHU paboTe
Ne2

VK-1-Y1;YK-1-
B1;VK-2-V1;VK-2-
Bl

1. OnpenenuTth KOAPPUINEHT TMHAMHUYECKON U KHUHEMATHIEeCKOM
BSI3KOCTH BOJIBI, eciu mapuk d = 2 MM u3 30onuTa ¢ [ = 1,2x 103
KI/M3 TazaeT B BOZE C MOCTOSIHHON cKopocThio u = 0,33 m/c.
[TnotHOCTE BOABI [ = 103 kr/M3. 2. OnipenenuTs yucio PeitHombaca 1
PEXUM JBIKEHHS BOJBI B BOAOPOBOIHOM TpyOe auamerpom d = 300
MM 1ipu pacxoze Q = 0,136 m3/c u remneparype Boast 10 oC. 3.I1pu
THIPABIMYECKOM HCIIBITAHUM CUCTEMBI OOBbEANHEHHOTO BHY TPEHHETO
MPOTHBOIIOXKapHOTO BOXOCHA0KEHHS TOITYyCKAETCS MaICHAE JABICHIS B
Teuenue 10 MuH. Ha [1p =4,97%104 ITa. Onpenenuts JOMyCTUMYIO
yTeuky [JW IpH UCTIBITAHUU CUCTEMbI BMeCTUMOCThI0O W = 80 M3.
Kosddurment oobemuoro cxatust pw= 5x10-10 [Ta-1. 4.0Onpexennts
abCcoMOTHOE U M30BITOYHOE THAPOCTATHUECKOE NABICHNE B TOUKE A
(puc.2.8), pacnonoxeHHOM B BoJe Ha riyoune hA=2.5, u
MTEE30METPHUYECKYIO BBICOTY JIUIS TOUKH A, €CIT aOCOIIOTHOE
rupocTaTuyeckoe aasiieHue Ha noepxHoctu p0= 1472 kl1a. 5.
Omnpenenuts MaHOMETPUUECKOE AaBJICHNE B TPYOOIpoBoze A ,ecliu
BBICOTA CTOJIOA PTYTH MO mbe3oMerpy h2= 25 cm. Llentp TpybompoBoaa
pacrnonoxeH Ha h1=40 cM HIDKe THHAN pa3zena MEeXIy BOJIOH 1
PTYTHIO.

P3

YcmoBus cnauu
JIOMAIITHETO 3aaHus

VYK-1-31;YK-1-
V1;YK-2-31;YK-2-
V1

JlomarHee 3aiaHle — 3TO 0COOBII BUI CAMOCTOSITENBEHOH paboThI
CTYJCHTOB, IPEeAINOoJaraloluil 1eTaabHyI0 IpopadoTKy OJAHON U3 TEM
paboueii mporpamMmser Y /. @opma 0TYETHOCTH TOMAIITHETO 33JaHUS —
neyaTHas ¥ JIeKTpoHHas. OnpeeneHne BaprHaHTa 3alaHus, TOPSI0K
BBITIOJTHEHUS 3a/IaHUM, a TaKyKe KOHTPOJIb 32 BHITOJIHEHHEM 1aHHOTO
BHUJIa pabOTHI OCYIIECTBILET IPEIOaBaTeNb, BEAYIIUHA IPAKTHICSCKUEC
3aHATHA. CPOKH BBHIITOJTHEHHS TOMAITHETO 3aTaHIs/ KOHTPOILHOH
pabOTHI COOTBETCTBYIOT rpaduKy yueOHOro mporecca U yTBepKIarTCs
3aBenyromuM kadenpoit. OpopmiileHHOE ToMalHee
3aJJaHNue/KOHTPOJIbHAS paboTa CUNTACTCS 3aU4TCHHBIMH, €CITH ITPOBEPEHO
IperoiaBaTesieM, BeAyIUM 3aHATHS, H UMEET COOTBETCTBYIOIIYIO
3aIlUCh O MIPABUIBHOM €r0 BBHITIOJHEHUH.




P4

Teopernueckue
BOIPOCHI AT
CaMOIIOATOTOBKH K
3a4yery

VYK-1-31;YK-1-
V1;YK-1-B1;VK-2-
31;VK-2-V1;VK-2-
B1

1. Yto Takoe TUHUS TOKA M TPAEKTOPHsI YacTUIlb! kuakocTu? Koraa onn
coBmnaaaoT? UTo Takoe sneMeHTapHas cTpyiika, KaKUMU CBOMCTBaMU
OHa 00J1a/IaeT MPH YCTAaHOBUBIIEMCS JIBIKCHUU XUAKOCTH? 2.UTO
Ha3bIBAETCS IIOTOKOM XXHIKOCTH M XKHUBBIM CedeHHeM NoToka? Kakumu
TUIPABINYECKUMHU dJIEMEHTAMU XapaKTePHU3yeTCs KHUBOE CEUCHHE
noroka? 3.YTo Ha3bIBAaeTCS PACXOIOM KHMIKOCTH U I'a3a U cpeHen
CKOpOCThI0 NOTOKa? 4.UeM 0TIMYaeTCs IBU)KEHHE YCTaHOBUBILIEECS OT
HEYCTaHOBMBIIIETOCS, PABHOMEPHOE OT HEPABHOMEPHOTO, HAIIOPHOE OT
6e3nanoproro? IIpuBenure npakrudeckue npuMepsl. 5.KakoBo
AHAJTUTHUYECKOE BBIPAKEHNE, TEOMETPUICCKIN 1 SHEPT eTHICCKUH
CMBICJI ypaBHEHUs bepHyIIM Ui 31eMEHTapHOI CTPYHKU UIEanbHON U
peanbHOI xunkoctu? 6.B uem ornuuune ypaBHeHus: bepHyiu st
[IOTOKA PeabHOM XKUIKOCTH OT ypaBHEHUs1 bepHysuin 1ist
aneMeHTapHoi cTpyikn? Uto Takoe ko3 HUIIMEHT KHHETHIECKON
SHEPIHH, OT Yero OH 3aBUCHT M 4TO yuuThIBaeT? 7.Ha dem ocHOBaH
MPUHIMI ASHCTBHSI POTOPHBIX HacocoB? 8.UTo Ha3bIBaeTCS AABICHUEM
B TOUYKe, KAaKIMH JIBYMs CBoiicTBaMH OHO obOmamaer? 9.Kaxoit Bux mmeer
OCHOBHO€ YpaBHEHME TuApocTaTuku? KakoB ero sHepreTUYeCKuii u
reomerpuyeckuii cmpicn? 10.YTo Ha3piBaeTCs NOITHBIM (a0COIIOTHBIM) U
n30bITouHbIM HaBieHrem? 11.Kakue Byl 3HaeTe eqMHUIBI H3MEPCHUS
nmasnenus? 12.Kakue nprOopbl Ha3BIBAIOT MAHOMETPAaMH U
BaKyyMMETPaMH, 9TO OHH U3MepsoT? Kakum mpubopom n3MepsoT
Pa3HOCTb JIABJICHUH U IByX pa3nuuHbIx Toukax? 13.Kak
¢dopmymmpyercs 3akoH [Tackana? Kakoe mprMeHeHHe HaXOIHUT 3TOT
3aKoH B TexHuke? 14.Kak onpezensiercs: cuina ruiJpocTaTUUECKOro
JIaBJICHHS KHUIKOCTH Ha TUIOCKYIO Gurypy? UTo Takoe LeHTp IaBIeHHs
M KaK HaXOAWTCS TIyOnHa ero norpyxeHus? 15.Yro HaspiBaeTcs
HarmopoM Hacoca? Kakue cymecTByIOT criocoObI onpeaeeHus Hamopa?
Korna xaxoit crioco6 npumensercsa? 16.Kaxue cymiecTByoT 30HbI
THIPABINYECKOro conpoTusieHus? OT yero 3aBUcHT KoddduimeHT
TUAPABIMYECKOr0 TPEHHs B KaK0i U3 3tux 30H? 17.I1pusenure
IIpUMeEPBl MECTHBIX TUAPABINYECKUX conporuBieHuil. 18.Kakosa
(hopmya ass onpeaeneHusi MeCTHBIX IOTeph HAlopa Ipu
TypOyneHTHOM pesxume TedeHus? 19.1To kakoit popMmyste onpenersieTcs
KO3((GHITMEHT MECTHOTO COIPOTHBIICHHS IIPH BHE3AITHOM PACIIUPEHUHI
notoka? 20.B dem 3akmrouaeTcst THAPABIMYECKUI pacueT oTBepCTuii?
21.Yro Takoe Masioe oTBepCcTHE U ToHKast creHka? 22.Kakue

KO3 PHITMEHTHI XapaKTEepU3yIOT HCTEUCHIE )KUIKOCTH U ra3a 4epes
MaJible OTBEPCTHUS B TOHKOM cTeHke? KakoBbl X 4ncIIeHHbIe 3HaUeHUs ?
Kaxue ananutudeckre 3aBUCUMOCTH CYILECTBYIOT MEXIY ATUMHU

ko punpentamu? OOBSICHUTE PU3MYSCKHUN CMBICIT 3THX

ko3¢ durmenToB. 23.Yto Takoe cxaroe cedeHne crpyn? ['ne ato
ceueHue pacnonoxero? Kak guindeckn MOXXHO OOBSICHUTD CxKaTue
CTpyH, BITeKaromeit u3 orBepcrus? 24.Kakoe cykaTue Ha3bIBaeTCs
TIOJTHBIM W HETIOJTHBIM, COBEPIICHHBIM U HecoBepIIeHHEIM? Kak Bimsier
THT CKATHS CTPYH Ha BETMYMHY PAcXoJia KHUIKOCTH, BRITEKAIOIIEH UB
otBepcTus? 25.BriBeaute PopMyIbl CKOPOCTH U pacxoja i Majioro
OTBEPCTUS B TOHKOM CTEHKE IIPU MOCTOSIHHOM Harope JUIs citydas
He3aToIIeHHOH cTpyH. 26.Yto Takoe Hacagku? Kakue TUIIBI HacaJKOB
CYIIECTBYIOT U I OHU IpuUMeHstoTcA? 27.J]aBneHne IoToka Ha
nperpany. 28.ConpoTuBiieHHE Tel B KUAKOCTH. 29.ColpoTUBICHNE
TpeHus npu odtekanuu tena. 30.IlonsTre xunkoctu. Cuia,
JIeHCTBYIOIAs Ha JKUJAKOCTh. PU3NYecKre CBOMCTBA KUAKOCTH. 31.
ITonsarue raza. Cuna, aeficTBytomas Ha ra3. @usnyeckue CBOiicTBa rasa.




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

Ilo naHHOW NUCUMIIIIMHE SK3aMEH HE NMPETyCMOTpPEH.

Jucrannuonso 3auer nposoautcs B LMS Canvas.

OO6pa3zen 3aannii 1J1s1 3a4eTa, MPOBOTUMOTO qucTaHIimoHHo B LMS Canvas (...).
IK-3.7-31

Enunnneii m3sMepeHns mIoma Iy )KUBOro CEUeHUS SIBISACTCA. . .

1) M2;+

2) Ia;

3) m3;

4) m4.

IK-3.7-V1

Pacder TpyOonpoBo/a ¢ MoCiIeI0BaTeIbHBIM COSANHEHUEM, TAPAJUICIIbHBIM, PAa3BETBICHHBIM, C HEIPEPHIBHOW pa3faveii ®UIKOCTH
Wi rasa. [Ipu napaaieTbHOM COSIMHEHNH 4 y9acTKOB PAaCcXO ONpPEIeIseTcs .. .

1) cucTeMoi u3 3 ypaBHEHHIA;
2) OJIHMM ypaBHECHUEM;

3) CUCTEMOH U3 5 ypaBHEHMH;
4) cUCTEMOH U3 4 ypaBHEHMH.+
[1K-3.7-B1

Ecnu xoadduument ruapasnudeckoro TpeHus coctanisieT 0,08, a pexxuM IBIKEHUS TJaMUHAPHBIH, To uncio PeliHonbaca s

MOTOKA KUJIKOCTH PaBHO. ..

1) 400;+

2) 800;

3) 1600;

4) 6400.

[ICK-2-31

21.TypOuHHOE ypaBHEHHE BIEPBBIE MOTYYCHO YUESHBIM

1) KO.Beiic6axom;

2) 1. Iomnenn;

3) JI. Ditnepom;+

4) A. bazeHom.

I[ICK=2-Y1

Pacxon Bogs! B TpyOe KpyTIIOro ce4eHHs C THAPABIMICCKUM paanycoM, paBHEIM 0,4 M, 1 cpen-Helt ckopocTeio 1 M/c, cocTaBisieT
M3/c.

1)0,2;

2) 2;+

3)0,25

4)0,5.

I1CK-2-B1

Ecmm mnuna tpy6sr 200 M, cpenrsis ckopocts 1,2 M/c, muamerp TpyOs 0,125 M, a K03 GUINEHT THAPABINIECKOTO TPCHUS

coctasisieT 0,025, To HOTEpH MO JUIMHE IS TOTOKA KUIKOCTH PaBHbI

1) 1,47;

2)29.4;

3)2,94;+

4) 14,7.




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

B cucreme oneHku 3HaHUH, yMEHUH U HaBBIKOB 110 Pe3yIbTaTaM IPOBEACHUS KOHTPOIBHBIX PA0O0T UCTIONB3YIOTCS CIEIYIOMINe
KPUTEPHH:

«OTIMYHO» 3a moHOe OBJIAJCHHUE COACpKaHHUEM y4eOHOI'0 MaTepHaia, BIaJcHIe NOHATUIHBIM allliapaToM, yMEHHe
pelaTh IpakTUIECKUe 3a1a41, FPAMOTHOE, IOTUYHOE U3JI0KEHUE OTBETA.
«Xopormio» Ecnu cTyneHT mOnMHO OcBOMI y4yeOHBI MaTepual, BIaJeeT MOHATUIHBIM annapaToM, OCO3HAHHO MPUMEHSET

3HaHUS JJIs PelIeHHs TPAaKTHIECKUX 3a]ad, TPAMOTHO H3JIaraeT OTBET, HO COZiep)KaHue U ()opMa OTBETa UMEIOT HEKOTOPBIC
HETOYHOCTH

«Y IOBIETBOPUTEIBHOY» Ecnu cryneHT oOHapyXuBaeT 3HaHHE U MOHIMAaHHE OCHOBHBIX MOJIOXKEHUH yueOHOTo Marepuana,
HO U3J1araeT €ro HeIloJHO, HEMOCIEN0BATENIbHO, I0IIyCKAET HETOYHOCTH B OIIPEIEICHUE IIOHATHH, B IPUMEHCHUHU 3HAHUH U1
pelIeHHs TPaKTHIECKHX 3aa4, He yMeeT JI0Ka3aTelIbHO 000CHOBATh CBOW CY)KICHHS

«HeynosnersopurensHO» Ecnu cTyzmeHT mMeeT pa3po3HEHHBIC, OECCHCTEMHBIE 3HAHMS, HE YMEET BBIICIATH TIIaBHOE U
BTOPOCTETICHHOE, AOIyCKaeT OMIMOKY B ONpeeneHne MOHATHH, HCKaXKaeT UX CMbICH, OECTIOPSIOYHO U HEYBEPEHHO U3/Iaraer
Matepua, He MOKET MPUMEHSTh 3HaHUS Ul pelleH s IPaKTUYEeCKUX 3a/1a4; 3a MOJIHOE HE3HAaHNE U HETOHUMaHUe y4eOHOro
Marepuaa WM 0TKa3 OTBEYATh.

HpI/I OLICHKE JOMAIIHET O 3a/laHUs UCIIOJIb3YETCA 61/1HapHa;{ CHUCTEMA, KOTOpas NpeayCcMaTpuBacT CICAYIOMNUE PE3YJIbTAThI U
KPpUTEPHUN OLICHUBAHU .

«3a4TEHO» JomariHee 3a1aHAE/KOHTPOIBHAS Pab0Ta COOTBETCTBYET BCEM IIPEABSIBISIEMBIM TPEOOBAHMUAM, IIPABUIBHO BBITIO)
pacuer Bcex apameTpoB.

«HE 3aYTEHO» PaboTa He cOOTBETCTBYET OONBIIMHCTBY NPEABSIBIIEMBIX KPUTEPUEB, PACUCTHI TAPaMETPOB IPOBEAEHEI C
OIIMOKaMH.

OreHka pe3yabTaToB CAaul 3a4eTa OCYIIECTBIIeTCA 0 OMHAPHOH cucTeMe, KOTopasl IpelyCMaTpUBAeT CIeAyIOIUe Pe3yIbTaThl U
KPUTEPUH OLIEHUBAHUS:

«3auger» OOyuaromuiics TIyOOKO M COTEPKATEIBFHO PACKPBIBAECT OTBET Ha KaXKIbIil TEOPETHYECKHUH BOIPOC, HE JOIYCTUB OIIMOOK.
OTBeT HOCHUT pa3BepHYTHIH U HcUepHbIBaOMKil XapakTep. OOydaromuiics B [IeI0M PacKpbIBacT TEOPETUUECKHE BOIIPOCHL, OHAKO
OTBET XOTs OBl Ha OJIMH U3 HUX HE HOCUT Pa3BEPHYTOr0 M HCUEPIIBIBAOIIEro Xapakrepa. OOyJaromuics B IEJIOM pacKpbIBacT
TEOPETUYECKUE BOIIPOCHL U JIOMYCKAET Psii HETOUHOCTEH.

«He 3auer» OOyuaromuiicst He 3Ha€T OTBETOB HA ITOCTABICHHBIE TEOPETUUECKHUE BOIIPOCHI

KpuTepnn orieHKH OTBETOB Ha 3a4eTe, MPOBOIMMOM B JHCTaHIMOHHON Gopme B LMS Canvas:
«3auTeHo» 30-18 BepHBIX OTBETOB
«He 3aureHo» 17 1 MeHee BepHBIX OTBETOB

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHasl TMTepaTypa

ABTODBI, COCTaBHTEIH 3arnaBue bubanoreka W3patenpcTBO, O, 2I1. ajpec
JI1.1 | Kynunos B.A., I'mapasnuka: Y4ue6HOe ocodne M.: Bricmas mkona, 2007,
Kapramos 3.M.
1.2 [AJd.Tuprunos MexaHuKa )KUIKOCTU U ra3a M.: Hudpa-M, 2015,
(runpaBnuka): Y4eOHUK
JI1.3 |T'yceB A.A. MexaHuKa KUAKOCTH U rasa: IOpaiiT, 2019,
yaeOHHK

6.1.2. Jlono/iHUTE/ILHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENHU 3arinaBue Bbubnuoreka W3natenscTBO, TOA, 311. a/Ipec
JI2.1 |B.H. Metpesenu COopHUK 33724 110 Kypcy , 2008,
TUIPABIUKH C PELICHUSIMHU:
ITpakTukym

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENHU 3ariaBue Bubnuoreka W3natenscTBO, TOA, 311. aApec
JI3.1 |IIpu6siTkoB H.A. MexaHuKka KHUIKOCTH U ra3a: M.: MUCuC, 2002,
Y4eOHO-METOANIECKOEe http://elibrary.misis.ru/action.php?
nocobue kt path_info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=1603

6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»

31 |LMS Canvas https://lms.misis.ru/enroll/'Y CXXDH
3 DenepanbsHbIil mopran «Poccuiickoe http://edu.ru
o0pazoBaHue» [DneKTpOHHBIN pecypc]




33 | OtkpeiToe 0Opa3oBanue [DIEKTPOHHBIIH pecypc] http://openedu.ru

Poccwuiickas rocynapcTBeHHas OuOIHOTEKa http://www.rsl.ru

A [DnexTpoHHbIH pecypc]

6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust

II.1 Microsoft Office 2010 Russian Academic OPEN 1 License No Level

1.2 | Bbpaysep Google Chrome

1.3 Microsoft Teams

I1.4 | Bpaysep Microsoft Edge

6.4. Tlepeyens NHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

N.1 |Kypc MexaHuka >KMAKOCTH U rasa B cucreme Canvas

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHaruienue

211 Vuebnas  ayamropus  uia  3aHATHH | Kommekt yueGHOM Mebenmn Ha 44 mMecT i oOydarommxc,
JICKIIMOHHOTO THUIIA, OpaKTHYECKUX | |  CTalMOHAPHBIA KOMIBIOTEP Al MPEMoJaBaTeis C
3aHATHI BBIXOJIOM B HHTEPHET, MPOCKTOP, SKPaH HACTCHHBIA, JOCKa

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

212 VYuebnas  ayamtopus g 3aHATHH | Kommexkt yueGHOM MebGenu Ha 44 mecT s oOydarommxc,
JICKIIMOHHOTO THUIIA, NpaKTHYeCKUX | |  CTAallMOHApHBIA KOMIBIOTEp Uil HpernojaBaTels ¢
3aHATHI BBIXO/IOM B HHTEpHET, MPOCKTOpP, KpaH HACTEHHBIH, TOCKa

ayAuTOpHAs MeJoBasi, BeO KaMmepa, KOJIOHKH,
nuneHsuoHHsle  mporpammel MS  Office, MS  Teams,
antuBupyc Dr.Web.

212 VYyeOHast ayoutopusi  ansg  3aHstuil | Komruiekt yueOnoit mebenu Ha 44 mecT At 00ydaroUIuxcs,
JICKIMOHHOTO THUIIA, NpaKTHYEeCKUX | |  CTAallMOHApHBIA KOMIBIOTEp Ui HpernojaBaTels ¢
3aHATHI BBIXO/IOM B MHTEpHET, IIPOEKTOpP, SKpaH HACTEHHBIH, TOCKa

ayAUTOpHAs MeJoBasi, BeO Kamepa, KOJIOHKH,

artusupyc Dr.Web.

nuneH3uonHsle  mporpamMbl - MS  Office, MS  Teams,

8. METOAUYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIIINXCA

OcBoeHNEe TUCIUIUINHBI TIPE/oiaracT Kak MpoBeIeHNE TPAIUIIOHHBIX ayANTOPHBIX 3aHATHI, TaK U paboTy B ANIEKTPOHHON
nHpopmarmorHo-06paszoBarensHoi cpene HUTY «MUCuCy» (3MOC), 9acTbio KOTOPOH HENOCPEICTBEHHO IPETHA3HAYCHHOMN JUIs
OCYILECTBIIEHUS] 00pa30BaTENBHOrO Mpoliecca SBIseTcs DNeKTPOHHbIN o0pa3oBarenbHblid pecypc LMS Canvas.

PexomeHmaImy 1o yCIrenrHoMy 0CBOSHHIO Kypca B TPaJUIIMOHHOH (opme.

Jln1s1 yCTIenHOro yCBOCHUS TEOPETUIECKOro MaTepraia Heo0X0MMO PEry IsIpHO MOCENaTh JICKIUH, IePEIUTHIBATD JICKIIMOHHBIH
MaTrepHall, 3HaYUTEeIbHOE BHUMAHUE YIENATh CAMOCTOSITEIbHOMY H3yUECHHIO JUCIUILIHHBL.

VYcIentHoMy 0CBOSHHMIO Kypca TakKe IIOMOXKET BeACHHE TEPMUHOJIOTHIECKOT0 CIIOBapsl, YTO MO3BOJINT OBICTpEE YCBaUBATh
TEOPETHYECKUH MaTepual, TPaMOTHO CTPOUTH CBOIO pedb IIPH YCTHBIX U MICEMEHHBIX OTBETAX.

IIporpaMma JUCLMIUIMHBI BKJIIOYAET NPAKTHYECKHE U J1a0OpaTOPHBIE 3aHATHS, BBIIOJIHEHHE KOHTPOJIBLHOH paboThI.

KoHTtponbHast paboTa OT/IMYaeTCsl 3HAUMTEIbHBIMU 3aTPAaTaMH BPEMEHH M TPEOYET OT CTY/IEHTa 3HAHUH JICKIMOHHOTO MaTepuaia 1
00JTBIIOTO BHIMAHMS. B CBS3H ¢ 3THM, TP IDTAHNPOBAHUY CBOCH CAMOCTOSTENBHOI PadOTHI BaM CIIEyeT YIUTHIBATE, 9TO IPOITYCK
JIEKLIIMOHHBIX 3aHATHUI ¥ HEBHUMATENbHOE OTHOIICHNE K U3YYEHHIO MaTepHaa CyIeCTBEHHO OCIIOKHUT BBITOIHEHNE KOHTPOIBHON
paboThI.

OdopmiteHHas B COOTBETCTBHH CO CTAaHIapTaMH KOHTPOJIbHAs paboTa ciaercs Ha Kadeapy MeTamTyprudecKiux TeXHOIOTHH |
obopynoBaaus. KoHTpoipHas paboTa cuuTaercs 3a4TeHHOM, €CJIM OHA IIPOBEPEHa MPero1aBaTesieM, BEAYIUM 3aHATHS, 1 UMEeT
COOTBETCTBYIOLIYIO 3aMIUCh O MPaBUJILHOM €€ BBITIOJIHCHHUH.

JlaGopaTopHble pabOThI CBA3aHBI CO 3HAYUTEIEHBIMU 3aTpaTaMy BPEMEHH, KPOME TOTO, [UIsl MX MOJHOIIEHHOT'O BBITOJTHEHUS
TpeOyeTcs ygacTHe B Hell HECKOJBKHUX CTYAECHTOB MO PYKOBOACTBOM y4eOHOTO MacTepa. B cBA3M ¢ 3THM, ITpH IITaHUPOBAHUH CBOCH
y4eOHOIT paboThI BaM ClIeAyeT YUUTHIBATh, YTO IPOIYCK Ja00PaTOPHOTO 3aHATHS CBA3aH CO CIIOKHOCTSIMU MX BBIITOTHEHUS.
IToxroroBka K BEIIIOJIHEHHIO JIAOOPaTOPHOI pabOTHI 3aKIII0YACTCS B COCTABICHUH TEOPETHYECKOTO BBEACHNUS K JIaOOpaTOpHOI
pabote. [locne BeIOTHEHHS J1abopaTOpHON paboTH oopMIrsIeTcs oTdeT. PaboTa cunTaercs MOJHOCTHIO 3aYTEHHON TTOCTIe ee
3aMMTHL. 3amuTa 1a00paTOPHBIX paboT MPOBOANTCS HA TaOOPATOPHBIX 3aHATHAX.

VYuyacTHe B IPaKTHYECKHUX 3aHATHAX TPEOYET OT CTYAEHTOB BBICOKOI CTENEHN CaMOCTOSTEILHOCTH U CIIOCOOCTBYeET Ooiee
rIIyOOKOMY OCBOCHHUIO TEOPETHUIECKHX ITOJIOKEHHH M UX PAKTHYECKOT0 UCIOIb30BaHMs. [10 MHAMBHUyalIbHBIM HCXOJHBIM JaHHbIM,
BBIZIABaCMBIM B Hayajle IPaKTHIECKUX 3aHATHH, HEOOXOIMMO ITPOBECTH CAMOCTOSTEIIFHBIC PACUETHI M CAENATh BEIBOJBI 11O
HOJyYCHHBIM pe3ylbTaTaM: O XapaKTepe MOMyIeHHbIX JaHHBIX U 00 UX COOTBETCTBHHU PEaNbHBIM IIPOU3BOCTBEHHBIM BEINUYNHAM.
[ToxroroBka K 3a4eTy IO JUCLMILTMHE 3aKJII0YaeTCsl B M3YUYCHUH TEOPETHUECKOr0 MaTepraa o KOHCIIEKTaM JICKIIUH, NCTOYHUKAM
OCHOBHOW ¥ JIOTIOJTHUTEIILHOW JINTEPATYPhI, BKJIFOYAsi TEMBI CAMOCTOSTEIILHOTO H3YUCHUSI.

PexomeHannu o 0CBOCHUIO AUCIUILIMHEI B AUCTAaHIMOHHON (opMe.




LMS Canvas no3BoiseT UCTIOIb30BaTh CIICNHUANbHBIA KOHTEHT U 2JIEMEHTHI JIEKTPOHHOT0 00yUYEeHUS U TUCTaHIIHOHHBIX
obpazoBartenbHbIX TexHONOrni. LMS Canvas ncrosbs3yercst IpeMMyIeCTBEHHO JUIsl aCHHXPOHHOI'O B3aUMOACHCTBUS MEXY
yJacTHHKaMH 00pa30BaTeIBHOTO MPOIIecca IMOCPEACTBOM ceTh «HTepHeT».

Uto0sl 3 PekTHBHO UCTIONB30BaTh BO3MOKHOCTH LMS Canvas, a COOTBETCTBEHHO U YCIEIITHO OCBOUTH JUCIUILTUHY, HY>KHO:

1) 3apeructpupoBaThcs Ha Kypc. JIs 3TOro Hy»KHO IepeiiTu 1o cchlIKe, BbAaBaeMOI COTPYIHUKAMH JeKaHaTa UK
npernoaasaresieM. JIOrH 1 Taposib COBIAAACT C JIOTHHOM M TlapojieM oT JinaHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Haga10» 03HAKOMHTECS C COIEPKAHNEM Kypca, BOIIPOCAMH JUISL CAMOCTOSTEINBHOH ITOJTOTOBKH, YCIOBHAMH
JIOIyCKa K aTTecTaluu, (JOpMOH MPOMEXyTOUHOI! aTTeCTAINH (3a4eT/3K3aMeH), KPUTEPHSIMHU OLIEHUBAHUS U JIP.;

3)B pyOpuke « Moy, 3aX0/s B COOTBETCTBYIOLINE Pa3/Iebl H3yuaTh ydeOHbIe MaTepHabl, pa3MelIeHHbIE IpenoaaBareneM. B
T.4. TTOJB30BATECS JINTEPATY PO, PEKOMEHIOBaHHOM IperoaBaTeeM, IepeXo s 10 CCHUTKaM;

4)B pyOpuke «bubIHOTEKa» BO3MOXKHO IMOAOMPATH IS BRIIIOTHEHUS MIMCBMEHHBIX Pa00T (KOHTPOJIBHEIE, IOMAIITHNAE PAOOTEHI,
KypCcOBbIe pabOTBI/TIPOEKTHI) TUTEPATYPY, pazmeriennyo B 9bC HUTY «MUCuC;

5)B pyOpuKe «3aJaHusD Hy>KHO 03HAKOMHTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH CIauH, KpUTEPHIMHU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BHIIIOIHUTH PabOTY(BI), HOATPY3HUTH 311ECh JKE IS TPOBEPKH. ¥ TOOHO Ha3BIBATh (haiir paboThI
crenyomuM o0pa3oM (Ha3BaHUE IpeaMeTa (CokpaieHHo), rpymnmna, ®MO, nata akTyanu3auu (IIpy MOBTOPHOM pa3MEIleHUN)).
Hanpumep, Metamnyprudeckue Texnonorud_Meanos .M. BTMO-18 19.03.2020. Eciiu paboTa coAep)KUT pUCYHKH, HOPMYJIbI,
TO C IIENBIO COXpaHeHNs (popMaTHPOBAHMS ee Hy)KHO moArpykate B pdf ¢popmare.

Pabora, moarpyskaemast 1 IPOBEPKH, OIDKHA!

- cofiepKaTh BCE CTPYKTYpPHBIE DJIEMEHTHI: TUTYJIBHBIIN JIHCT, BBECHUE, OCHOBHYIO UacTh, 3aKIIFOUCHHUE, CITUCOK HCTOUHHKOB,
HPHIIOKEHHS (IIPH HEOOXOTUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenonaBarens B TeYeHHE YCTAHOBIEHHOTO CpoKa (He Oosee IecsTu AHeH) mpoBepseT paboTy U pa3MeInaeT B KOMMEHTapUsIX K
3aaHHIO pelieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI pPa0OTHI, Tak 3aMedaHus. [Ipn HamM4Yuy B pelieH3nn
3aMedYaHuil 1 peKOMEH AN, Hy’KHO BHECTH IIONIPAaBKU B pabOTy, HOATPY3NUTH €€ 3aHOBO JUIS IIOBTOPHON MpoBepKH. [Ipu sToM
Ba)KHO CJIEAUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX TOIDKHO OBITH BBITIOIHEHO 3aaHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
IpernojaBaTesieM BO3MOXKHOCTh IIOATPY3UTh Pab0OTy OCTAeTCsl, HO CUCTEMa BBIBOAUT COOOILEHNE O HapyIIeHUH cpokoB. [To
OKOHYaHUM CEMECTpa MOATPY3UTh paboTy HE MOIydUTCs;

6)B pyOpuKke « TecTs» IPOMTH TeCTOBEIE 3aIaHNsI, OCBOMB COOTBETCTBYIOIINI MaTepHall, pa3MeNIeHHEIH B pyoprke « Momyiimy»;
7)B pyOpuke «OLEHKI» OTCIEKUBAThH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OObBSBICHUS» YNTATh OOBSBICHHS, Pa3MellacMble IIPENoJaBaTesieM, 1aBaTh 0OpaTHYIO CBSI3b;

9)B pyOpurke «OOCyX IEHH» CO3/IaBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIAOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHNE
BOIIPOCHI Y OOIBIIMHCTBA IPymIIsl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITH MCIIONB30BaHAa IS B3ANMHON IIPOBEPKH;

10)posBIATE PETYNAPHYIO aKTUBHOCTD Ha Kypce. [IperMyIiecTBEeHHO It CHHXPOHHOTO B3aUMOJICHCTBUS MEXKAY YUYaCTHUKAMU
o0pazoBaTtenpHOro nporiecca rnocpeactsoM cetu «MaTepuer» ncnonesyercst Microsoft Teams (MS Teams). UTo0ObI oIHOLEHHO
HCTIONB30BATh €70 BO3MOYKHOCTH HYXKHO yCTaHOBUTH IprutoxkeHne MS Teams Ha epcoHaNBHBIN KOMIBIOTEP U TeIe(OH.
CrapocTaM HyXHO co31ath Tpymny B MS Teams. YuacTue B rpymiie Ho3BoJseT:

- CIIyLIaTh JIEKIUY;

- paboTaTh Ha MIPAKTUIECKHUX 3aHATHAX;

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

- OCYILECTBISITH COBMECTHYIO paboTy Haj JOKyMeHTaMHu (BKiIanka «®Paiiner). [Ipu npoBeieHNy 3aHATHI B JUCTAaHIMOHHOM
CHHXPOHHOM (hopMaTe Hy>KHO Bcerzia paboTaTh ¢ BKIIOYSHHOH KaMepol. VIckimroueH e — ecii MpenofaBaTeb IOPOCHT
OTKJIIOYHTH KaMepbl 1 MUKPO(DOHBI B CBSI3H ¢ OonbIuMu noMexamu. Ha aBaTapkax JOJKHBI ObITh HCKIIOUHTENBHO JETI0BBIE (hOTO.
ITpu nmpoBeaeHUN NEKINOHHO-MPAKTHYECKUX 3aHATUH BEJETCS 3aMUCh. DTO AaeT BO3MOXHOCTb IPOCMOTPA 3aHATHS B ClIydyae
HEBO3MOYKHOCTH ITPHUCYTCTBHUS HA HEM HITH ITPU HEOOXOANMOCTH BHOBE OOPAaTHTCS K MaTepHaTy ¥ 3aHOBO €TI0 POCMOTPETh.
OcBoeHHE TUCIUIUINHEI IIPEIoaracT KaKk POBEACHNE TPAIUIIOHHBIX ayAUTOPHBIX 3aHATHI, TaK U paboTy B ANEKTPOHHON
uHpopmarmonHo-oopazoBatensHoil cpege HUTY «MUCuCy» (QUOC), yacTbio KOTOPOI HEMOCPEICTBEHHO MPEAHAa3HAYEHHOH JUIs
OCyILECTBIICHHSI 00pa30BaTEIBHOTO TpoLiecca sBIsieTcsl DIEKTPOHHBII 00paszoBatenbHblil pecypc LMS Canvas. OH 1ocTynieH 1o
URL agpecy https://Ims.misis.ru/enroll/YCXXDH u mo3BOJISIET HCIIONB30BAThH CIIEIMATBHBIN KOHTEHT U JIEMEHTHI 3JIEKTPOHHOTO
o0y4eHHs ¥ AUCTAHIIMOHHBIX 00pa30oBaTeNbHbIX TexHonoruid. LMS Canvas HCTonb3yeTcs IPenMyIeCTBEHHO Il aCHHXPOHHOTO
B3aUMOJICHCTBUS MEXIy YIaCTHUKaMU 00pa30BaTEIbHOrO MpoLecca MOCPEACTBOM ceTu «HTepHeT».

Yrto0O5! 3 PeKTHBHO UCITOIB30BaTh BO3MOKHOCTH LMS Canvas, a COOTBETCTBEHHO M YCIIEIIHO OCBOUTH TUCHUILIMHY, HYKHO:

1) 3aperucTpupoBaThcs Ha Kype. [J1s 3TOro Hy>KHO IIEPEHTH 10 CChUIKE ... JIOTHH U apoib COBIANALT C IOTHHOM U NapoJeM OT
muHoro kabuaera HUTY MUCuC;

2)B pyOpuke «B Hauan0» 03HaKOMUTHCS C COAEP)KAHUEM Kypca, BONPOCAMH JUISl CAMOCTOSTEILHON MOATOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaIuy, (POpMOH IPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KPUTEPHSIMH OLICHUBAHUSA | JIP.;

3)B pyOpuxe «Moxynm», 3aX0/s B COOTBETCTBYIOIINE Pa3/elbl H3ydaTh ydeOHbIe MaTepHabl, pa3MeIleHHbIe IpernoaaBareneM. B
T.4. NIOJIb30BAThCSI IUTEPATYPOIl, PEKOMEHI0BaHHON MpenogaBaTeneM, Nepexo s Mo CChUTKaM;

4)B pyOpuke «brOIHOTEKa» BO3MOXKHO ITOIONPATH IS BEIITOJHEHHMS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAITHAE Pa0OTEHI,
KypCOBBIE PabOTHI/IIPOEKTHI) TUTEpaTypy, pasmemmernyo B ObC HUTY «MUCuC;

5)B pyOpuke «3anaHus» HY>KHO 03HAKOMUTBCS C COJiep)KaHUeM 3aJaHusl K MICbMEHHON paboTe, CPOKaMU ClIaud, KpUTEPUSIMH
OLICHKH. B ycTaHOBIICHHBIC CPOKH BBITIOIHUTH pabOTY(bI), TIOATPY3UTH 3A€Ch JKE IS IPOBEPKH. Y TOOHO Ha3bIBaTh (Daii1 paboTh
creayommM oopa3oM (Ha3BaHUe MpeaMeTa (CokpaineHHo), rpynma, @O, nara akryanu3anuu (Ipyu TOBTOPHOM Pa3MEIICHUH)).
Hanpumep, leranu mamme MBanos M1.M. BTMO-17 20.04.2020. Eciiu paboTa conep uT pUCYHKH, (HOPMYIIBL, TO C LIETBIO
coxpaHeHus (hopMaTHPOBAHUS ee Hy KHO MoArpysxars B pdf popmare.

Pabora, moarpysxaemas s IPOBEPKH, TOJDKHA:

- coZepKaTh BCE CTPYKTYPHBIC AJIEMEHTHI: THTYJIBHBIH JIFCT, BBEICHHE, OCHOBHYIO YacTh, 3aKJIFOUCHNE, CITUCOK HCTOYHHKOB,
npUIoKeHHs (Ipu HEOOXOTUMOCTH);




- OBITH O()OpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

[IpenonaBaTtens B TEYEHHE YCTaHOBICHHOTO CPOKa (He OoJiee AeCcsITH THEH) npoBepsieT padoTy U pa3MelaeT B KOMMEHTapHIX K
3aJJaHUIO PEIeH3NI0. B Hell 0H yka3pIBaeT Kak IMOJIOKUTEIBHEIE CTOPOHBI paOOTHI, Tak 3aMe4aHuA. [Ipyn HaIWIuu B perieH3un
3aMeuaHuil 1 peKOMEHIalni, Hy’KHO BHECTH IIONPABKU B pabOTy, HOATPY3UTH €€ 3aHOBO IS IIOBTOPHOH MpoBepkH. [Ipu sTom
Ba)KHO CJIEJUTD 33 CPOKAMH, B TEUEHHE KOTOPBIX JOIDKHO OBITH BBIMOJIHEHO 3aAanue. [1pu HapyIIeHuH CPOKOB, YKa3aHHBIX
IperoaBaTeseM BO3MOKHOCTD IIOATPY3UTh PadOTY OCTAeTCsl, HO CHCTEMa BBIBOAUT COOOIICHHE O HapyIICHHH CpoKoB. [1o
OKOHYAaHUH CEMECTpa IOATPY3UTh PabOTy HE MOITyIHTCS;

6)B pyOpuke «TecTs» MpoiTH TeCTOBbIE 3a1aHKs, OCBOUB COOTBETCTBYIOIUI MaTepual, pa3MeLIeHHbIH B pyOopuke « Momymmy;
7)B pyOpuke «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHND YNTATH OOBSIBICHIA, pa3MeIlacMbIe IPENoIaBaTeNIeM, 1aBaTh 00PAaTHYIO CBA3E;

9)B pyOpuke «OOCyKIEHH» CO3/1aBaTh OOCYKACHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIHE
BOIIPOCHI Y OONBIIMHCTBA TpyIbl). JaHHas pyOpuKka Takke MOXKET ObITh UCIIONB30BaHa JUIsl B3aUMHOM MIPOBEPKU;

10)posBISTH PEryJIAPHYIO aKTUBHOCTH Ha Kypce.

[IpenmMymiecTBEHHO U1l CHHXPOHHOTO B3aNMOJCHCTBHS MEXIY YIaCTHUKAMH 00pa30BaTeIBHOIO MTPOIIecca IIOCPEACTBOM CETH
«uTepuer» ucnonbdyerca Microsoft Teams (MS Teams). UToOBI ONTHOLIEHHO HCHIONB30BATh €0 BO3MOKHOCTH HYKHO
yCcTaHOBHUTH npriiokeHne MS Teams Ha nepcoHanbHbII KoMITbioTep U TenedoH. CtapocTaM HYXKHO co3naTh rpynmy B MS Teams.
Y4actre B TpymIie mo3BoyseT:

- CITyIIaTh JICKINHY;

- paboTaTh Ha MPAKTUYECKUX 3AHATHUIX;

- OBITH Ha CBSI3H C ITPEIO/IaBaTelIeM, 3a/1aBasi eMy BOIIPOCHI HJIM OTBEYAasl Ha €ro BOIIPOCHI B OOIIIEM YaTe IPYIIIBI B pabodee BpeMs ¢
9.00 o 17.00;

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

ITpu npoBeneHUH 3aHATHI B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe HY>KHO Bceria padoTaTh ¢ BKIIIOUCHHON KaMepo.
Hckimodenne — ecii peroaBaTelTb MOMPOCHT OTKITIOYATE KaMephl 1 MUKPO(hOHHI B CBSI3H ¢ OoNbImmMu omexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKITIOUHTENIFHO JETIOBEIE (OTO.

IIpu npoBeneHnH JEKIMOHHO-TIPAKTUYECKUX 3aHATHI BEAETCS 3aKch. DTO JaeT BO3MOXKHOCTh MPOCMOTPA 3aHSTHS B ClIydae
HEBO3MOYKHOCTH ITPUCYTCTBHUS HA HEM WJIH IIPU HEOOXOAUMOCTH BHOBb OOPAaTHTCS K MAaTEPHAITy ¥ 3aHOBO €TI0 IPOCMOTPETh.




