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1. HEJIX OCBOEHUA

1.1

HGHLIOCBOI/ITB JUCHUTUINHY JJIA MTOJIYYCHUA CTYyJCHTAMU HGO6XO,Z[I/IMI>IX OCHOB 3HAHHUM 10 MEXaHUKE KUOKOCTH U ra3a, Ha
Oase KOTOPBIX OH B aaaneﬁmeM MoOT OBbI CAaMOCTOSATEIHLHO peniaTb BOIIPOCHl MEXAaHU3AIINU 1 aBTOMAaTHU3allln CTAHOYHOI'O
O60py,HOBaHI/I$[, yMmein OBl IMPOU3BECTH H606X0,I(I/IMI>IC paC‘IéTLI TUAPABINYCCKUX U THEBMATUYCCKUX ITPUBOIAOB.

1.2 | B pe3ynbTare U3y4eHus! IUCIMIUIMHBI CTYJEHT J0JDKEH 3HaTh CBOMCTBA )KUIKOCTEH U ra30B, IPUMEHSEMBIX B
THIPOITHEBMOIIPUBO/IE, 3aKOHBI THIPOTra30CTaTUKU M THIPOTa30JHHAMUKH, IPHHITAT JSWCTBUS THIPOJABUTATENCH H BCEX
BHJIOB HACOCOB, OCHOBBI pacuéTa TUIPABIMUECKIX H Ta30BBIX CETEH.
1.3 | 3amaun qUCHMIITUHBL:
1.4 | -u3ydeHue o0IMX 3aKOHOB JIBVXKCHUS M PABHOBECHS YKHUIKUX U ra3000pa3HbIX CPeI;
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
ra3a B TepMHHAX JUCIUTUINHBL,
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 OBPA3OBATEJIbLHOI ITPOIrPAMMBI
Bnok OIT: b1.B
2.1 TpebGoBanus K HpeIIBa]l)HTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 | YueOHas nmpakTuKa
2.1.2 | Xumus
2.1.3 | AHanuTHueckas TeOMETpHUs U BEKTOpHas anredpa
2.1.4 | CucreMa 3KOIOTHYECKOT0 MEHEIKMEHTA
2.2 JucuunimHbl (MOIy/IH) U PAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTBYOLIEe:
2.2.1 |KommbrotepHas rpaduka
2.2.2 | ConporusieHue MaTepuanoB
2.2.3 | Teopus BeposTHOCTEH M MaTeMaTUYecKasi CTATUCTUKA
2.2.4 | Teopus MexaHU3MOB U MallluH
2.2.5 | TennorexHuka
2.2.6 | lerayu MamvH
2.2.7 | OCHOBBI TEXHOJIOTMH MAIIHHOCTPOCHHUS
2.2.8 [OxoHOMMKa
2.2.9 |IIpaBoBeneHue
2.2.10 | MeHemxMeHT 6€30MaCHOCTH TPYAa U 3[J0POBbS
2.2.11 |IlomroroBka K MpoleAype 3aIllUThI U 3alHTa BBITYCKHON KBaTH()UKALIMOHHOH paOOTHI
2.2.12 | MopnenupoBanue nporeccoB OM/] ¢ uCIONB30BaHUEM COBPEMEHHBIX POrPaMMHBIX IPOIYKTOB
2.2.13 | OcHOBBI MOJIETUPOBAHUS MPOLIECCOB 00PAOOTKH METAIIIOB IaBICHHEM
2.2.14 |IIpom3BoACTBEHHAS MPaKTHUKA
2.2.15 | KypcoBas HayyHO-HCClIeaoBaTeIbckas padora (dacts 1)
2.2.16 |OcHOBBI TEOpPHUHU TPEHHS U N3HALTUBAHUS
2.2.17 | OcHOBBI TPHOONOTHH U TPUOOTEXHUKH
2.2.18 | CAIIP B MeTaiulyprudeckoM MaIliHOCTPOCHUHN
2.2.19 |CoBpemeHHbIE METOABI IPOSKTHPOBAHHUS 000PYyIOBaHNS METAJUTYPrHYECKOI0 TPOU3BOICTBA
2.2.20 | DnexkTpoobopyIOBaHUE U SIEKTPOABTOMATHKA MAIIMHOCTPOUTEIILHBIX 3aBOJIOB
2.2.21 |DmexTpoobopyOBaHUE U ANEKTPOABTOMATHKA IIexoB OM /]
2.2.22 | Mctopust MeTalTyprudeckoil oTpaciu
2.2.23 | KypcoBas Hay4yHO-HCClIea0BaTeIbckas paboTa (4acth 2)
2.2.24 |llpeanuruioMHasi IpakTHKa
2.2.25 | CoBpemeHHOE 000PYAOBaHUE MAITUHOCTPOUTENLHBIX 3aBO/IOB
2.2.26 | CospemenHoe obopynoBanue 1exos OMJ]
2.2.27 |ludpoBsie ABOWHUKH B MAIIMHOCTPOUTEIHHOM IPOU3BOJICTBE
2.2.28 |Hudpossie apoitnuku B OM/]




2.2.29 |CucreMmsl yrpaBieHHs TEXHOJIOTHUECKUMHE IpolieccaMu 00paboTKH METalIOB AaBICHUEM

3. PE3YJIBTATBI OBYYEHUMAA IO JTUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

YK-1: CriocodeH ocylecTBJISITh NOUCK, KPUTHYECKHI AaHAIN3 U cMHTe3 HHGopManu, yMeHHe aHAJIM3UPOBATh NIpouecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIi TOIX0/X /IJIsI pellieHNsI MOCTABJIEHHBIX 32124

3HaTh:

YK-1-31 ocHOBHBIC 00BEKTHI JUCKPETHOH MaTEMAaTHKH U METOBI X OIMCAHUS U UCCIICIOBAaHUI; IPOOIIEMBI aITOPUTMHUYECKOH
pa3penMMocTy 3a1a4 1
3¢ }eKTUBHON BEIMUCIMMOCTH YHCEL.

YK-2: CriocoGeH coOupaTh H HHTEPIPETHPOBATH JaHHBIE H ONIPENeNSITH KPYT 3a1a4 B pAMKaX MOCTABJIEHHOMH eI,
BbIOHMPATH ONTHMAJILHBIE CIIOCOOBI pPelieHusl, HCXO/sI U3 IefiCTBYIOIIHX MPABOBBIX HOPM, HMEIOLIHUXCSI PECYPCOB U
OrpaHUY€eHUii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsT

3HarTb:

VYK-2-31 ocHOBHBIE 00BEKTHI TUCKPETHOW MAaTEMAaTUKU M METOJIBI X OMUCAHMUS M UCCIICAOBAHU; MIPOOIEMBI aJrOPUTMAICSCKOM
pa3pemnMocTy 3a1a4 U
3¢ PEKTUBHO BHIYUCIUMOCTH YHCEIL.

YK-1: Cnocoden OCYIIECTBJIATDH MOUCK, Kpl/lTl/l‘IECKl/lﬁ AaHAJU3 U CUHTE3 I(IH(l)OpMalII/IPI, YME€HUE aHAJIU3UPOBATH IPOLECCHI U
CHCTEMBI ¢ HCMTOJIB30BAHUEM COOTBETCTBYIOIIIUX AHAIUTUYCCKUX, BBIYHCIUTEIBHBIX U OKCIEPUMEHTAJIBbHBIX METO/10B,
NPUMEHATDH CHCTEMHBIH MOAX0/ AJIs pelieHus MoCTaBJICHHBIX 3a1a4

YMmerhb:

VK-1-V1 pemars 0OCHOBHBIE 331241 MaTEMAaTHYECKON JIOTUKHU; OJHO3HAYHO 337aBaTh OOBEKTHI JUCKPETHON MaTeMaTHKH,
MPUBOANTH UX K CTAaHJAPTHEIM (pOpMaM, BEITTOTHATE SKBUBAJIEHTHBIC TPE0OPa30BaHNS; ONIPEAEIATE CIIOKHOCTH aJTOPUTMOB,
HIpUMEHEHHUE IPSIMBIX U KOCBEHHBIX I0Ka3aTeIbCTB TEOPEM, OIpe/eNIeHUE IPHHAMAICKHOCTH (DYHKIHH K COOTBETCTBYIOIINM
KJ1accam

YK-2: CniocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 32124 B PaMKaX MOCTABJIEHHOM LeJIH,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PellIeH ST, HCXOAS U3 AelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCypcoB 1
OrpaHH4YeHHl, yMeHHe 000CHOBBIBATH MPUHATHIE PelIeHUs

YMeTh:

VK-2-V1 pemars 0OCHOBHBIE 331a4/ MaTEMAaTHYECKON JIOTHKHU; OJTHO3HAYHO 337aBaTh OOBEKTHI JUCKPETHON MaTeMaTHKH,
TPUBOANTH UX K CTAHAAPTHBIM (pOpMaM, BEITTOTHATE SKBUBAJIEHTHBIC TPE0OPa30BaHNS; ONPEAEIATE CIIOKHOCTH aJTOPUTMOB,
IpUMEHEHHUE IPSMbIX U KOCBEHHBIX J10Ka3aTeIbCTB TEOPEM, OIpe/elIeHIe IPHHAMTICKHOCTH (DYHKITHN K COOTBETCTBYIOIINM
KJaccam

YK-1: CriocodeH ocymiecTBJISATH NONCK, KPUTHYECKHI aHAJIU3 M CHHTe3 HHPOPMALUH, YMeHHEe AHAJTH3NPOBATH MPOLecChl
CHCTeMBI ¢ HCTOJIB30BAHHEM COOTBETCTBYIOIINX AHAJNTHYECKNX, BBIYHCINTEILHBIX H IKCIIEPHMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CHCTEMHBIN MOAXO/ VISl pelieHus MOCTABJIEHHBIX 3a1a4

Baagers:

YK-1-B1 Bnagers MeTomaMi MaTeMaTHIECKOW JIOTHKH JUTS PEUICHUs 3a1a4 (opMai3aliy, aHAIU3a U CHHTE3a JIOTHIECKUX CXEM,
JUTS. HAXOYK/ICHHSI THBAPUAHTOB UKIHYECKUX U YCIOBHBIX KOHCTPYKITUI B MHPOPMATHKE, IS BRITIOJIHEHHS DKBUBAJICHTHBIX
npeo0pa3oBaHuil; METOJaMU IPUMEHEHHS JJOTHYECKOT0 OAX0/1a K PEICHUIO CIIOHBIX 33734 ¢ IOMOIIBIO UX JEKOMITO3UIIHH.

YK-2: CriocoGeH co0MpaTh U HHTEPNPeTHPOBATL JaHHbIE U ONpPee/asiTh KPYT 3a1a4 B pAMKaX MOCTABJeHHOMN e,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PellIeHNsT, MCXO/As U3 1eliCTBYIOIIMX NPABOBBIX HOPM, HMEIOLUXCSI PecypcoB 1
OorpaHN4eHuii, yMeHHe 000CHOBBIBATH NPHHATHIE PeLICHUSs

Baagern:

VYK-2-B1 Bnaners MEeTOAaMu MaTeMaTUYECKOM JTIOTUKHU AT pellieHus 3a1a4 (popMain3aiiy, aHajdu3a U CHHTE3a JIOTHYECKUX CXEM,
JUTS. HAXOJKICHHSI THBAPUAHTOB MUKIHMYECKUX M YCJIOBHBIX KOHCTPYKITUI B HH(POPMATHKE, JJIS BHITIOJIHEHHS SKBUBAJICHTHBIX
npeoO0pa3oBaHui; METOJaMU TIPUMEHEHHS JIOTHIECKOT0 TIOAX0/1a K PEIICHUIO CIIOXHBIX 33124 ¢ TIOMOIIBIO UX JCKOMITO3UIIHH.

4. CTPYKTYPA U COJAEPKAHUE

Kon HaumenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. siemble
KOMIeTeHIUI pecypcsbl padoTsl

Pa3gen 1. Beenenne.
IIpeamer MexaaHUKHU
JKMIKOCTH M ra3a u
KpaTKasi ucTopus eé
pa3BuTus. OCHOBBI
TUAPOCTATHKH




1.1 Kparkas ucropus pa3BuTus 2 VYK-1-31 YK-1- | JI1.1JI1.2
MEXAHUKH KUIKOCTH U V1 YK-1-B1 JI1.3J13.1
ra3a.)KuaKocTs ¥ CHIIBI YK-2-31 YK-2- | ©1 3233 54
JIEHCTBYIOIIME HA HEe. V1 VK-2-Bl
Mexanuyeckue
XapaKTEPUCTUKU U OCHOBHBIE
CBOMCTBA KUAKOCTH U
raza. /Jlex/

1.2 I'mppoctatuyeckoe 2 VK-1-31 VK-1- JI1.1 J11.2
nasienue. OCHOBHOE Y1 VK-1-Bl JI1.3J13.1
YpaBHEHHUE VK-2-31 VK-2- 24
ruapocraTuku.JlaBnenue V1 VK-2-B1
SKUJIKOCTH Ha IIOCKYIO
HaKJIOHHYIO CTeHKY. /JIex/

1.3 JlaBrmeHre KUIKOCTH Ha 2 VK-1-31 YK-1- JI1.1 J11.2
LAJINHIPUYECKYIO V1 VK-1-Bl JI1.3J13.1
MOBEPXHOCTbh.3aKOH YK-2-31 YK-2- 24
Apxumena u ero ¥V1 VK-2-Bl
npunoxenue.Ilopepxuoctu
paBHoro nasnenus /JIex/

1.4 Pemenwue 3anau nuis 1 YK-1-31 YK-1- J1.2 Case-study
KUJIKOCTEH HaXOIAIINXCS B Y1 VK-1-Bl JI1.3J12.1J13.
MOKO€E B IIPSIMOYTOJIbHOM VK-2-31 YK-2- 1
pesepsyape /IIp/ V1 VK-2-Bl 24

1.5 Pemrenue 3amayu mis 2 VK-1-31 VK-1- JI1.2 Case-study
JKUJIKOCTEN HaXOISIIUXCS B V1 YK-1-B1 JI1.3J12.1J13.
MOKO€E Ha IUIOCKYO YK-2-31 YK-2- 1
HaKJIOHHYTO cTeHKy /I1p/ V1 VK-2-Bl 24

1.6 Pemenue 3anau nuis 1 VYK-1-31 YK-1- Jd1.2 Case-study
JKUIKOCTEH HaXOMASALIUXCS B Y1 YK-1-Bl1 JI1.3J12.1J13.
MOKOE Ha [WIHHIPUIECKYIO VK-2-31 YK-2- 1
noBepxHocTh /ITp/ V1 VK-2-B1 24

1.7 Pemrenue 3amgay st 1 YK-1-31 YK-1- Jd1.2 Case-study
JKUIKOCTEN HaXOISIIUXCS B V1 YK-1-B1 JI1.3J12.1J13.
MOKOE Ha MOBEPXHOCTH YK-2-31 YK-2- 1
CIIOKHOU VY1 YK-2-Bl 24
koHpurypauuu /IIp/

1.8 KontponbHas pabota 1 YK-1-31 YK-1- J1.2 Case-study
Nel Mlp/ Y1 VK-1-B1 | JI1.3J12.1JI3.

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

1.9 OCHOBHOE ypaBHEHHE 10 VYK-1-31 YK-1- | JI1.1JI1.2
THIPOCTATUKU. 3aKOH V1 YK-1-B1 JI1.3J12.1J13.
Apxumena u ero VK-2-31 YK-2- 1
IPUIOKEHHE. V1 VK-2-Bl 24
l'uppocratudeckuit Hamop u
SHEPTreTHUECKHUIA 3aKOH JIS
JKHJIKOCTH B paBHOBecuu /Cp/

1.10 |IloaroroBka K KOHTPOJBHOM 3 VK-1-31 YK-1- JI1.1 JI1.2
pabote Nel. Brimonnenue Y1 VK-1-B1 | JI1.3J12.1J13.
paszferna JoMaIIHero YK-2-31 YK-2- 1
3amanus. /Cp/ Y1 YK-2-Bl 24
Paznea 2. OcHoBbI
TUAPOra30IMHAMHUKH

2.1 OCHOBHBIE MTOHSATHS O 2 VK-1-31 YK-1- | JI1.1J11.2
JIBUKEHHUH KHUIKOCTEH U rasa. Y1 VK-1-Bl JI1.3J13.1
Ypasuenue beprynnu s VK-2-31 YK-2- 24
WAeaNnbHON KUIKOCTH. /JIex/ Y1 YK-2-Bl

2.2 YpaBuenue bepHynu ns 2 VYK-1-31 YK-1- | JI1.1JI1.2
peaIbHOM KUAKOCTH. V1 YK-1-Bl1 JI1.3J13.1
W3mepenne ckopoCTH MOTOKA VK-2-31 VK-2- 24
U pacxoja JKUJKOCTU U V1 VK-2-B1

rasa. /JIex/




2.3 Pemrenue 3amau Ha JBUKEHHUE 1 VK-1-31 YK-1- | JI1.2J12.1J13. Case-study
JKUIKOCTEH M rasa npu V1 YK-1-B1 1
pa3nuuHBIX pexuMax. /IIp/ VK-2-31 VK-2- 24

VY1 YK-2-Bl

24 Pemenue 3anay npu 1 VK-1-31 YK-1- | JI1.2J12.1JI3. | Case-study
JIAMUHAPHOM PEXUME Y1 YK-1-Bl1 1
teuenus. /TIp/ YK-2-31 YK-2- 24

VY1 YK-2-Bl

2.5 Pemenne 3agag npu 1 VK-1-31 YK-1- | JI1.2J12.1J13. | Case-study
TypOYJIEHTHOM peKUME Y1 VK-1-Bl 1
teuenus. /TIp/ VYK-2-31 YK-2- 24

VY1 YK-2-Bl

2.6 OCHOBHBIE MOHATHS U 10 VK-1-31 YK-1- JI1.1 JI1.2
ompeneNeHNsl, BUJIbI V1 YK-1-B1 JI1.3J12.1J13.
JIBIKEHUS KUIKOCTH U rasa. VYK-2-31 YK-2- 1
VYpaBHeHus Dilniepa U ero Y1 YVK-2-Bl 24
MIpUMEHEHUE. Y paBHEHUs
bepnymu u ero
npumenenue. /Cp/

2.7 Brinmonuenue pa3nena 2 VK-1-31 YK-1- | JI1.1J11.2
noMarHero 3aganus. /Cp/ V1 YK-1-B1l JI1.3J12.1J13.

YK-2-31 VK-2- 1
Y1 VK-2-Bl 24
Pazgen 3. 'mapasimnyeckoe
COMPOTHBJIEHHE

3.1 Pexumbl qBrKeHUs 2 VYK-1-31 YK-1- JI1.1 JI1.2
JKHUIKOCTH U rasa. V1 YK-1-B1 JI1.3J13.1
Kasurauus. ITorepu Hanopa VK-2-31 VK-2- 24
IIPHY JJAMUHAPHOM H V1 VK-2-Bl
TyOyJIEHTHOM
TeueHun.MecTHbIe
TH]IPaBIHYECKHC
comnpoTuBieHus. /JIex/

3.2 Pemenue 3anau Ha morepu B 0 VK-1-31 YK-1- | JI1.2J12.1J13.
TPyOOIPOBOIAX C MOMOIIIBIO Y1 YK-1-Bl1 1
ypaBHeHus1 bepHyiun nist VK-2-31 VK-2- 24
uaeanbHoM xugrocty /I1p/ V1 VK-2-Bl

33 Pemenue 3anau Ha morepu B 0 VYK-1-31 YK-1- | JI1.2J12.1J13.
TpyOOMpOBOAAX C MOMOIIbIO Y1 YK-1-Bl1 1
ypaBHeHuUs1 bepHysun nist VK-2-31 VK-2- 24
peanbHOI xunkoctu /Tlp/ Y1 VK-2-B1

34 Pacuer cxopoctu B 0 YK-1-31 YK-1- | JI1.2J12.1J13.
OTIPEeNICHHBIX TOUKaX V1 YK-1-B1 1
nmoroka /IIp/ VYK-2-31 YK-2- 24

VY1 YK-2-Bl

3.5 KontponbHas pabota 0 VK-1-31 YK-1- | JI1.2J12.1JI3.

Ne2 /Tp/ Y1 VK-1-Bl 1
VK-2-31 VK-2- 24
Y1 YK-2-Bl1

3.6 Pexxumbr qBrKeHTS 12 YK-1-31 YK-1- JIT.1 J11.2
JKUIKOCTH U Ta3a, pacxo[ V1 YK-1-Bl JI1.3J12.1J13.
JKUIKOCTH U Ta3a, MOTepu VK-2-31 YK-2- 1
IIPU Pa3HBIX JIBUOKEHUH. Y1 VK-2-Bl 24
3aKOHBI U OTIPEAEICHHS
MapaMeTpOB IBUKEHUS
KUJIKOCTHU U r'a3a ([aBleHuil,
ckopocreit). ['mapasnndaeckue
COIPOTHBIICHHUS U
3aBUCHUMOCTH HOTEPh OT
BUJIOB HACAJIKOB M TEOMETPUU
Tpy6omposoaos. /Cp/

3.7 [ToaroroBka K KOHTPOJIbHOU 4 VYK-1-31 YK-1- | JI1.1JI1.2
pabote Ne2. BeimonHeHue Y1 YK-1-Bl1 JI1.3J12.1J13.
paszaena JOMAIIHETO YK-2-31 YK-2- 1
3aganus. /Cp/ V1 VK-2-B1 24




Paznen 4. Ucreyenue u3
OTBEPCTH, HACAAKOB U M3-
1oJ1 3aTBOPOB

4.1 Ucreuenue uepes3 masbie 2 VK-1-31 YK-1- | JI1.1J11.2
OTBEpPCTHUS B TOHKOM CTEHKE V1 VYK-1-Bl JI1.3J13.1
MIPH MIOCTOSTHHOM Harope. YK-2-31 YK-2- 24
Ucreuenune npu Y1 VK-2-Bl
HECOBEPIICHHOM CXKATHH.

Ucreuenune mon
ypoBeHb.VcTeuenue uepes
HACaJIK{ TP ITOCTOSTHHOM
Hanope. Mcreuenus yepes
OTBEPCTUS U HACAIKU IPH
MIEPEMEHHOM
Hanope.Jcredenue u3-nox
3aTBOpa B TOPU3OHTAIBHOM
notke. [laBneHue crpyu
KHIKOCTH Ha OTPaXkJafolye
HOBEpXHOCTH. /JIex/

4.2 Pacuers! npu ucreuenue 2 VYK-1-31 YK-1- | JI1.2J12.1J13.
JKUIIKOCTH Yepe3 HaCaJKH1 Y1 YK-1-B1 1
MIPY TOCTOSTHHOM VK-2-31 YK-2- 24
Hanope /IIp/ V1 VK-2-Bl

43 Pacuer npu ucreuenue uepes 0 VYK-1-31 YK-1- | JI1.2J12.1J13.
OTBEPCTHUS M HACATKU TIPU Y1 YK-1-Bl1 1
MIEPEMEHHOM Hamope VK-2-31 VK-2- 24
(omopoxkaenwue cocyno) /TIp/ V1 YK-2-Bl

4.4 Pacuer npu ucreuenue 2 YK-1-31 YK-1- | JI1.2J12.1J13.
JKUIIKOCTH U3-TIOJT 3aTBOpa B Y1 YK-1-Bl1 1
ropu3oHTaIbHOM JIOTKE /TIp/ VK-2-31 YK-2- 24

VY1 YK-2-Bl

4.5 Ucreuenue uepes pasHbie 27 VK-1-31 VK-1- | JI1.1J11.2
BUBI OTBEPCTUH TPU Y1 VK-1-B1 | JI1.3J12.1J13.
Pa3IUYHBIX PEKUMAaX U IO YK-2-31 YK-2- 1
CIIO’KHBIM V1 VK-2-Bl 24
Tpy6omnposoaam /Cp/

4.6 Brinonnenue paszaena 2 VK-1-31 YK-1- | JI1.1J11.2
nmoMariHero 3aganus. /Cp/ V1 VK-1-B1 | JI1.3J12.1J13.

VYK-2-31 YK-2- 1
VY1 YK-2-Bl 24
Pazgen S. 'mapaBimyeckuii
pacueT NpoOCThIX
TpPyOONpOBOAOB

5.1 [Ipocroii TpyOompoBo 3 VK-1-31 YK-1- | JI1.1J11.2
[IOCTOSIHHOT'O CEUEHUS. V1 VYK-1-Bl JI1.3J13.1
CoeMHeHus IPOCTHIX U YK-2-31 YK-2- 24
CJIOXKHBIX TPYOOIPOBOJIOB. V1 YK-2-B1
TpyGompoBoabI ¢ HACOCHOH
nojavel >KUIKOCTH U rasa.
l'unpasnuyeckuii yaap.

W3menenue nporyckHOU
CIOCOOHOCTH TPYOONPOBOIOB
B IpolLiecce UX
IKCIITyaTanuy. /Jlex/

5.2 Pacuer u nmpoextupoBanue 2 YK-1-31 YK-1- J1.2 Case-study
MPOCTHIX Y1 VK-1-B1 | JI1.3J12.1J13.
Tpybomposomos /I1p/ VK-2-31 YK-2- 1

Y1 VK-2-Bl 24

53 KontponbHas padoTa 2 VYK-1-31 YK-1- | JI1.2J12.1J13. | Case-study

Ne3 Mlp/ V1 YK-1-Bl 1
VYK-2-31 VK-2- 24
Y1 VK-2-Bl

5.4 [ToaroroBka K KOHTPOJILHOM 4 VK-1-31 YK-1- | JI1.1J11.2
pabote Ne3. BeimonHenue Y1 VK-1-B1 JI1.3J12.1J13.
pazzena JOMaIIHEro YK-2-31 YK-2- 1
3amanus /Cp/ VY1 YK-2-Bl 24




Pa3nen 6. IloaroroBka k

KOHTPOJIbHBIM
MepONpPHATUSIM H

BbINNOJIHACMBbIM paﬁOTaM

6.1

O0BeM yacoB

CaMOCTOSITEILHOM pa6OTBI Ha

noaroToBky kK KM /Cp/

6.2

O0BeEM gacoB

CaMOCTOATEIBHON pabOTHI HA

noAroToBky kK BP /Cp/

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.IT), BONPOCHI I
CaMOCTOSITeIbHOI MOATOTOBKHU

Kon
KM

KonTponbaoe
MEpOTIPUSITHE

IIpoBepsiemble
HUHAUKATOPBI
KOMIIETCHIIUIA

BOHpOCbI JUIA IOATOTOBKH

KM1

Teoperuu
€CKHE BOTIPOCHI K
KOHTPOJIbHOM
pabote Nel

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

1. Yo Takoe JIMHUS TOKA U TPAEKTOpHs yacTHLbI xkuakocTu? Korna
OHH coBMafgaroT? YTo Takoe sJeMeHTapHas CTpyiKa, KaKUMHU
CBOHCTBaMHU OHa 00JaJaeT NpU YCTAaHOBUBLIEMCS ABUKEHUHU
KuaKocTH? 2.YUTo Ha3bIBaETCS TIOTOKOM XXHUIKOCTH U )KUBBIM CEUCHHUEM
notoka? Kakumu THAPaBINYECKIMH SIEMEHTAMHU XapaKTepu3yeTcs
JKUBOE cedeHue noToka? 3.YTo Ha3bIBaeTCsl pacXxoJ0M >KUAKOCTH U rasa
Y CpeIHel CKopocThio oToka? 4.Yem oTiMyaeTcs IBUKEHHE,
YCTaHOBUBUIEECS OT HEYCTAHOBUBLIETOCS, PABHOMEPHOE OT
HEpaBHOMEPHOT0, HarlopHoe oT Oe3HanopHoro? [Ipuseaure
IpakTH4deckue npuMepsl. 5.KakoBo aHaIUTHYECKOE BBIPasKEHHUE,
TEOMETPHUYECKII N SHEPTeTHIECKUI CMBICH YpaBHEHUs bepHymmm ais
3JIEMEHTAPHON CTPYHKH HIeaNbHOHN U peaabHOl xkuakoctu? 6.B uem
OTJIMYHUE ypaBHEHUs! bepHyu 11 noToKa peanbHON )KUIKOCTH OT
ypaBHeHus1 bepHyiuu asnst anemeHTapHoi ctpyiiku? Uto Takoe
K03((GHUIHEHT KHHETHIECKOH YHEPTHH, OT Yero OH 3aBHUCHT M UTO
yuuthiBaet? 7.Ha uem ocHOBaH MPUHLIHUI 1E€HCTBUS POTOPHBIX
HacocoB? 8.UTo Ha3bIBaeTCs JaBICHUEM B TOUKE, KAKUMU JIByMS
cBolicTBamMu oHO oOsamaet? 9.Kakoit BuJ IMeeT OCHOBHOE YpaBHEHHE
ruapocTatuku? KakoB ero sHepreTudeckuii ¥ TeOMETPUIECKHH CMBICIT?
10.YTto Ha3pIBaETCS MOJHBIM (20COTIOTHBIM) ¥ U30BITOYHBIM
JlaBjieHueM?

KM2

Teopernu
€CKHe BOIIPOCHI K
KOHTPOJIbHON
pabote Ne2

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

1.Kakue BsI 3HaeTe equHUIBI H3MepeHus naBieHns? 2. Kaxue mpnbops
Ha3bIBAIOT MAHOMETPAaMH M BAKyYMMETPAMU, YTO OHU H3MEPSIOT?
Kaxum nmprubopoM n3aMepsitoT pa3HOCTh NAaBICHUH U IBYX pa3iIMYHbIX
toukax? 3.Kak hopmymnupyercs 3akon [lackana? Kakoe mpumeHeHHe
HaXOAMT 3TOT 3aKoH B TexHuke? 4.Kak onpenensercs cuna
THUIPOCTAaTUYECKOTO AABJICHUS KUAKOCTH Ha MIIOCKyI0 urypy? Uro
TaKoe LICHTP AaBJICHHS M KaK HAXOIUTCS NIyOHHA €ro MOrpyKeHHs?
5.Yto Ha3bIBacTCsA HarmopoM Hacoca? Kakue cymecTByOT Crioco0bl
onpenenenus Haropa? Korga kakoii crioco6 npumensiercs? 6.Kakue
CYILIECTBYIOT 30HBI THIPABINYECKOTO conpoTuBieHus? OT yero
3aBUCHT KO3((QUIIMEHT THAPABINIECKOTO TPESHHS B KaXKIOH U3 3THUX
30H? 7.IIpuBeauTe mpuMepsl MECTHBIX THAPABINIECKAX
compotusienuit. 8. KakoBa ¢opmyna 1y onpeaeneHus MECTHBIX
HOTeph Haropa npu TypOyIeHTHOM pexxume TedeHus? 9.11o kakoit
(dhopmyite ompenensercs K03QGUIMESHT MECTHOTO CONTPOTHBIICHUS TIPU
BHE3AITHOM PACHIMPEHUH MTOTOKA?




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 xxuaxkocts 40,6 H. Onpenenuts mioTHOCTh
KUJIKOCTH. 3. Pacxon uaeanbHOM )XUAKOCTA OTHOCUTEIBLHOM IIJIOTHOCTHU
4 = 0,860 B pacmupstouiemcst Tpy6omnpoBoze ¢ auamerpamu d1 =480
MM 1 d2 = 945 mm paBer Q = 0,18 m3/c (puc. 5.1). Pa3nuia B mo3ummsx
LeHTpa cedyeHuil paBHa 2 M. [loka3anue maHoMeTpa B ceueHuu 1-1
pasHo pl =3 x105 H/M2. Onpenenuts CKOPOCTh KUAKOCTH B CEUEHUAX
1-1 u 2-2; naBnenue p2. 4. Tpydonposoa quamerpom d = 500 MM u
quinHoM L = 1000 M HanonHeH Bonoii npu nasnenuu 400 kIla, u
temmeparype Bogsl 5 0C. Onpenenuts, nperedperas gegopManusiMu 1
pacipeHreM cTeHOK TpyO, aBiieHre B TpyOOnpoBoae Npu
HarpeBaHUH BoAbI B HeM 10 15 0C, eciu ko3 puIueHT 00BeMHOT0
oxatus (1w = 5,18x10-10 ITa-1, a xoaddurment TemneparypHOro
pacmupenus [t = 150x 10-6 0C-1. 5. BszkocTs HedTH, OmpeneIeHHast
0 BUCKO3UMETPY DHrIiepa, cocrasiser 8,5 OE. Onpenenuts
JTMHAMHYECKYIO BSI3KOCTh HE(TH, ecir ee IIIOTHOCTH [ = 850 kr/m3. 6.
Onpenenuts K0OAQPUIMESHT TUHAMUYECKOW U KHHEMAaTHYeCKOM
BSI3KOCTH BOJBI, eciu mapuk d = 2 MM u3 30oHuTa ¢ [J = 1,2% 103
KI/M3 TaJjaeT B BOJE C MOCTOSTHHON CKOpocThio U = 0,33 m/c.
ITnorHOCTH Bomb [ = 103 xr/M3. 7. Onpenenuts uncio PefiHonbaca n
PEXUM JIBIDKCHUS BOJBI B BOZONPOBOAHOM Tpyde nuamerpom d = 300
MM nipH pacxozae Q = 0,136 m3/c u remnepatype Bozbl 10 oC. 8. Ipu
THIPABINYECKOM UCITBITAHUH CHCTEMBI 00bEINHEHHOTO BHYTPEHHETO
MPOTHBOIIOKapHOTO BOXOCHA0KEHHS TOITYyCKAETCs MTaJIcHNE JaBICHIS B
teuenue 10 muH. Ha [Ip = 4,97x104 [1a. Onpeaenuts AOMYCTUMYIO
yTeuky [JW IpH UCHIBITAHUU CUCTEMbI BMeCTUMOCThI0O W = 80 M3.
Koaddunment oopemuoro cxxarus Bw= 5x10-10 ITa-1. 9. Onpenenutsb
a0COIOTHOE U U30BITOYHOE THAPOCTATHYECKOE JaBIICHNE B TOUKE A
(puc.2.8), pacnosokeHHOH B Boje Ha rryouHe hA=2,5, u
MTEE30METPUUECKYIO BBICOTY JUUIS TOUKH A, €CIi aOCOIOTHOE
TUPOCTATUYECKOE AaBieHUe Ha noBepxHocTH pO= 147,2 kIla. 10.
Onpenenuts MaHOMETPUYECKOE AaBJIeHUE B TpyOompoBoae A ,ecnu
BBICOTA CTOJIOA PTYTH 110 mbe3oMerpy h2= 25 cm. Llentp Tpybonposoaa
pacronoxeHr Ha h1=40 cM HIDKe THHAN pa3zena MEeXIy BOJOH 1
pryThiO. 11. OnpenenuTs Bce BUIABI THAPOCTATHYECKOTO JABICHUS B
6ake ¢ He(ThIO Ha rTyOuHe H=3 M, ecnu aBneHue Ha CBOOOHOM
nosepxHocTH HepTH 200 kIla. [TmorHOCTE HehTH P=0,9 T/M3. 12.
Cocyz ¢ mpsIMOYTONBHBIM OCHOBaHHEM Lxb HamoiHeH BOIOM 10
BBICOTHI h 1 ABMXKETCS IO TOPU3OHTAIBHOM MMOBEPXHOCTH C YCKOPEHHUEM
a .OnpenenuTts H30BITOYHOE JaBICHHUE BOJIBI HA JTHO cocyia y MepeaHeit
Y 3a7Hel cTeHoK B Toukax 1 u 2. 13. Hununaapudeckuii cocyn
panuycoM R1 HanonHeH KUAKOCTBIO IUIOTHOCTBIO [ 110 YPOBHS a B
OTKpPBITON TpyOKe MaJioro 1uameTpa, yCTaHOBJICHHONW Ha KPBILIKE
COCyZa Ha paccTossHUM R2 OT IieHTpa, 1 paBHOMEPHO BpaIIaeTcs
OTHOCUTEIBHO LIEHTPAIbHON BEPTUKAIBLHON ocH. ONpeneuTh yIiIoByIO
CKOpOCTh BpaIlleHHs COCYJa, TP KOTOPOH U30BITOUHOE NaBIEHUE MO
KPBIIIKOH B IIeHTpe cocyna Oynet paBuo 0. 14. OnpeaenuTh MIOTHOCTh
JKUJIKOCTH PXK , IOYYIEHHOH cCMeIINBaHUEM 00BEMA KHUIKOCTH V1 =
0,018 M3 (18 1) mnotHOCTHIO pl = 850 KI/M M 00BEMA )KUAKOCTH V2 =
0,025 m3 (25 1) mmotHocThIO p = 900 kr/M3. 15. Kanucrpa (cocyn),
HAaIToJTHEeHHAs! OEH3WHOM U He CofepiKaliasi BO3ayxa, Harpenachk Ha
conHue 10 Temneparypsl t1 =55 °C. Onpenenurs npupaiieHue
JIaB—JIEHHsI BHYTPH KaHUCTPHI IIPU YCIIOBUH, YTO OHA a0COJIFOTHO
k€ctkas. Hauanpnas Temneparypa 6ensuna t0=15°C. Monynb
o0béMHoOM yripyroctu 6ensuna E6 = 1300 MIla, koahdpurment
TeMIepaTypHoro pacmupenus ft =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 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 Muametpa 150 mm (Moxyne pacxona K=160,62 n/c),
JUTHHA TPYOBI cocTaBiseT 90 M, repenan ypoBHeii B 0akax paBeH § 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 MOXHO CYMTATH KOPOTKUM...? 11.VKakuTe Ha
pHUCYHKE MeXJy ceueHUs MU 1-1 u 3—3 mI0CKOCTh CpaBHEHUS. ... 7
12. 1151 reoMeTpHUECKU TOJOOHBIX CHCTEM 00A3aTEeIIbHBIM SIBISIETCS
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
PeiiHonbaCa 171 OTOKA AKUIKOCTH paBHoO...? 26.IIpu pacuere
JUTHHHBIX TPyOOIPOBOOB ITPEeHEOPEraroTCKOPOCTHBIM HAIlOpOM 1
JUaMETPOM TPYOIOTEPSIMH IO JUIMHE U CKOPOCTHBIM
HaroOpOMMECTHBIMH HOTEPSIMU U TMTOTEPAMH MO JUIMHEMECTHBIMU
MOTEPSIMU M CKOPOCTHBIM Hartopom? 27.Ecin 1Ba OTKPHITHIX Oaka
COETMHEHHI IIPOCTHIM UTHHHBIM TPYOOIIPOBOIOM ITOCTOSHHOTO
nuametpa 150 mm (Mogyns pacxona K=160,62 n/c), nnuna TpyOs
cocrasisier 100 M, nmepenay ypoBHel B 6akax paBeH 6 M, TO pacxoj
BOJIBI B TPYOOIIPOBOJIE paBEH n/c? 28.Ecnu umHa TpyOb1 200 M,
cpenHsst ckopocTs 1,2 M/c, muamerp TpyOs! 0,125 M, a ko3 dunneHt
ruapaBInueckoro Tpenus cocrasnget 0,025, To morepu 1o AIMHE LIS
MOTOKA XUJIKOCTH paBHEI? 29./[Be rHapaBINYeCKAe CHCTEMEI OyIyT
TEOMETPHYECKHU MTOJOOHBIMH €CIIH BBIIOJIHACTCS] COOTHOIICHNE

, rie 1 — nuHelHbIi pa3mep, V — cKopocTs, t — Bpems, F —




| cuna? 30.KoadduimenT kuHeMaTHIeCKOH BA3KOCTH U3MEPSIETCS 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
CKH€ 33/1aHHA K
KOHTPOJIBHOH
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 xuaxkocts 40,6 H. Onpenenuts mioTHOCTh
JKUAKOCTH. 3. Pacxox naeanbHOM )KUIKOCTH OTHOCUTENBHON TNIOTHOCTH
6 = 0,860 B pacmupsoriemcst TpybomnpoBoae ¢ guamerpamu d1 =480
MM 1 d2 = 945 MM paBer Q = 0,18 m3/c (puc. 5.1). Pa3Huia B mo3ummsx
LeHTpa cedyeHuil paBHa 2 M. [lokazanue maHoMeTpa B ceueHuu 1-1
paBso pl =3 x105 H/mM2. Onpenenutb CKOPOCTh KUAKOCTH B CEUEHHUSIX
1-1 u 2-2; naBnenue p2. 4. Tpydonposoa quamerpom d = 500 MM u
JuirnHoi L = 1000 M HanonueH Bonoii npu nasnenuu 400 kIla, u
temneparype Bogsl 5 0C. Onpenenuts, nperedperas nepopManusIMu 1
pacipeHreM CTeHOK TpyO, 1aBieHue B TpyOoIpoBojae Npu
HarpeBaHUH BoAbI B HeM 10 15 0C, eciut ko3 puIueHT 00BeMHOT0
coxatus [lw = 5,18x10-10 ITa-1, a xoaddurment TemneparypHoro
pacumpenus [t = 150x 10-6 0C-1. 5. Bsaskocts HedTH, onpeneneHHas
0 BUCKO3UMETPY DHrIiepa, cocrapiser 8,5 OE. Onpenenuts
JMHAMHYECKYIO BSI3KOCTh HE(TH, ecir ee IIIOTHOCTh [ = 850 kr/m3.

P2

IIpaxkTuue
CKHe 3aJ1aHHs K
KOHTPOJIbHON
pabdote Ne2

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

1. OnpenenuTth KO3PPUIUESHT TUHAMUIECKOW M KHHEMATHIECKOM
BSI3KOCTH BOJBI, eciu mapuk d = 2 MM u3 30oHuTa ¢ [] = 1,2% 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.
Koadpdumment oo6pemuoro cxarust fw= 5x10-10 ITa-1. 4.Onpenennts
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 3a1aHKe — 3TO 0COOBII BU CAMOCTOSITENBHON PaboTHI
CTYJCHTOB, IPEeAINOoJaraloluil 1eTaabHyI0 IpopadoTKy OJAHON U3 TEM
paboueii mporpamMmser Y /. @opma 0TYETHOCTH TOMAIITHETO 33JaHUS —
neyaTHast ¥ 3eKTpoHHas. OnpenesieHrue BapiuaHTa 3a1aHus, TTOPSIIOK
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 TPAEKTOPHs YacTUIbI skuaKocTu? Korna
OHU coBnafaroT? YTo Takoe 37eMeHTapHas CTpyHKa, KaKUMHU
CBOIfcTBaMHU OHA 00JIaaeT NMPH YCTAHOBUBIIEMCS JBHKCHUN
*KuaKocTH? 2.UT0 Ha3bIBAETCSA TTOTOKOM XKHUIKOCTH U )KUBBIM CEUCHUEM
noroka? KakuMu ruipaBIMuecKUMHU dJIEMEHTaMH XapaKTepH3yeTCst
JKUBOE cedyeHue oToka? 3.YTo Ha3bIBaeTCs pacXoJ0M >KUAKOCTH U rasa
Y CpeIHel CKOpOCThIo oToKa? 4.Yem oTinyaeTcst IBUKECHHE
yCTaHOBHUBIIIEECS OT HEYCTAaHOBUBIIIETOCS, PABHOMEPHOE OT
HEpaBHOMEPHOTr'0, HarlopHoe oT Oe3HanopHoro? IIpuseaure
npakTHYecKue IpuMepsl. 5.KakoBo aHamMTHIECKOE BRIpAKEHNE,
TeOMETPUYECKUN U SHEPIeTUUECKUM CMBICH ypaBHeHUs bepHynnu s
9JIEMEHTapPHON CTPYHKH WACaNbHON U peabHOH xunkoctu? 6.B uem
OTJIMYHUE ypaBHEHUS! bepHyu 1y NOoTOKa peanbHON )KUIKOCTH OT
ypaBHeHus1 bepHymnu amns anementapHoi cTpyiiku? Uto Takoe
K03(h(GHUIUEHT KUHETUYECKOH YHEPTHH, OT Yero OH 3aBUCUT U UTO
yuuthiBaeT? 7.Ha yem ocHOBaH NPUHLMUI J1€HCTBUS POTOPHBIX
HacocoB? 8.UTo Ha3bIBaeTCs JaBICHUEM B TOUKE, KAKUMU JIByMs
cBolicTBamu oHO obnamaet? 9.Kakoi BuJ IMeeT OCHOBHOE YpaBHEHHE
ruapoctatuku? KakoB ero sHepreTudeckuii 1 reoMeTpUIeCKUi CMbICT?
10.Yt0 Ha3pIBaETCS MOJHBIM (20COIIOTHBIM) U H30BITOYHBIM
nasienueM? 11.Kakue Bbl 3HaeTe eqMHUIBI U3MEPEHUS 1aBICHUS?
12.Kakue nmpuOops! Ha36IBAIOT MAHOMETPAMH U BaKyyMMETpPaMH, YTO
oHu m3MepstoT? KakuM npubopoM U3MepsIoT pa3HOCTh TaBIEHUNA U
IBYX pa3nnaHbIX Toukax? 13.Kak dpopmymmpyercs 3akon [Tackans?
Kaxkoe nmpuMmeHneHue HaxouT 3TOT 3aK0H B TexHuke? 14.Kak
oTpenensieTcs cuiia TUAPOCTaTUIECKOro AaBJICHUS KUAKOCTH Ha
IUTOCKy10 Gurypy? Uto Takoe LeHTp AaBICHHUS M KaK HaXOIUTCS
riryOmHa ero norpyxkernsa? 15.Uto Ha3bIBaeTCS HAIIOpoOM Hacoca?
Kakue cymecTByroT crioco0s! onpezaenenus Haropa? Koraa xaxoif
crioco6 npumensiercs? 16.Kakue cyniecTByoT 30HbI THIIPABINYECKOTO
conporusieHus? OT 4ero 3aBHCUT KO3(D(GHUINESHT THIPABINIECKOTO
TPEHUs B KaKA0HU u3 3Tux 30H? 17.IIpuBenute npumepsl MECTHBIX
TUpaBINUEcKUX conporuBneHuil. 18.Kakosa ¢popmyna nis
OITpE/ICIICHNs] MECTHBIX TIOTEPh HAIIOPa IPH TYPOYJICHTHOM PEIKIME
teuenns? 19.11o xakoit popmyie onpenensercs kodddurment
MECTHOTO COIPOTHUBIIEHHS IIPH BHE3AITHOM paciupenun motoka? 20.B
YeM 3aKJIoyuaeTcs ruapaBindeckuil pacuer orBepctuid? 21.Yrto Takoe
MaJioe OTBepCTHe U ToHKas creHka? 22.Kaxue xoaddumnmeHTs!
XapaKTepU3yIOT HCTEUCHNUE )KUAKOCTH U ra3a 4epe3 Majible OTBEPCTHS B
ToHKOH cTreHke? KakoBbl ux uyucneHnble 3HaueHus? Kakue
AQHAJIUTHYECKHUE 3aBUCUMOCTH CYIIECTBYIOT MEXY S3TUMHU

ko urmentamu? OObICHUTE PUINISCKHIA CMBICI ATHX

ko3¢ dunuenToB. 23.Yrto Takoe cxkxaroe cederue ctpyu? ['ne 3o
ceyeHue pacrnonokero? Kak gusndeckn MOXHO OOBSICHUTD CKaTHE
CTpyH, BbITeKaroeil u3 orseperus? 24.Kakoe cixaTie Ha3blBaeTCs
MOJIHBIM U HETIOJIHBIM, COBEPIIEHHBIM U HecoBepiIeHHbIM? Kak Bimsier
THUI CKaTHS CTPYH Ha BETMYMHY Pacxojia *KHUJIKOCTH, BHITEKAIOLIEH UB
orBepctus? 25.BeBeanute HOpMyIIBl CKOPOCTH M Pacxoa AJIsl MaJIoro
OTBEPCTHS B TOHKOI CTEHKE IIPH IIOCTOSHHOM HAIIOPE LTS CIIydast
HE3aTOIUIeHHOH cTpyH. 26.UTo Takoe Hacaaku? Kakue TUITbI HacaKoB
CYILIECTBYIOT U IJie OHU NpUMeHstoTCs? 27.JaBneHue noToka Ha
nperpany. 28.ConpotuBieHue ten B KuakocTu. 29.CornpoTusieHne
Tpenus npu odrexannu Tena. 30.ITonstue xxunkoctu. Cuina,
JIeCTBYOMAs Ha )KUAKOCTh. PU3HUECKHE CBOMCTBA JKUAKOCTH. 31.
ITonsTue raza. Cuia, neiicrByromas Ha ra3. dusndeckue cBoiicTBa rasa.




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

Ilo naHHOW qUCUMIIIIMHE SK3aMEH He MPEayCMOTPEH.

JucranimonHo tudQepeHInpoBaHHbIH 3aueT nposoautcs B LMS Moodle.
OO6pa3zern 3aannii 17151 3a4eTa, MPOBOJUMOT0 qucTaHmoHHo B LMS Moodle (...).

1.EnuHnneit n3MepeHus IUIOoNIaqi )KUBOTO CCUCHUS SIBISCTCS. . .
1) M2;
2) Ia;
3) m3;
4)M3.

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

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

2) 2,0,

3)12,5;

4) 1,0.

MexaHuKa )KUIKOCTEH U Ta3a HAa3bIBAETCS YACTh ... Pa3J/iella MEXaHUKH TBEPIOTO Tela, N3yYaloliasi 3aKOHbI PABHOBECHS H
JIBUKCHHS XKUAKOCTEH (ra3os)...

1 )MexXaHWUKH, U3ydarolas 3aKOHbI IBHXKCHUS TEI,

2)MeXaHWKH, U3yJarolas 3aKOHbI PABHOBECHSI U JIBKCHUS JKUJIKOCTEH (Ta3oB);

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

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.

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.

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

2) MTUHEIHBIMHU pa3MepaMH;

3) AMHAMHYECKUMU TTapaMeTpaMu;

4) MIOTHOCTSIMH

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.

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)

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
KPHUTEPHH OI[CHUBAHUS:

«3ager» OOyuarommiics rTyOOKO M COAEPKATEIBHO PACKPHIBACT OTBET Ha KAKIBIM TEOPETHUCSCKUI BONPOC, HE JOMYCTHB
omrOok. OTBET HOCUT pa3BEepHYTHIN U MCUEpIIBIBAIOIINN XapakTep. OOyUaromuiics B ENOM pacCKphIBAET TEOPETHYECKHE BOIPOCHI,
OJIHaKO OTBET XOTA OBl HA OJJMH N3 HUX HE HOCUT Pa3BEpPHYTOr0 M HCUEPIBIBAIONIEro Xapakrepa. OOyJalomuiics B LIeJIoM
PacKpBIBAET TEOPETUIECKIE BOIIPOCHI U JIOMYCKAET PsiT HETOYHOCTEH.

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

KpuTepnn orieHKH 0TBETOB Ha 3a4eTe, IPOBOANMOM B TUCTAaHIMOHHOW (popme B LMS Moodle:
«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 W3naTenbcTBO, rof, 31. aapec
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, 371. aApec
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, 71 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
4 Poccwuiickas rocynapcTBeHHas OuOIHOTEKa http://www.rsl.ru
[DnexTpoHHbIH pecypc]
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
I1.1 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.2 | Bbpaysep Google Chrome
I1.3 Microsoft Teams
I1.4 | Bpaysep Microsoft Edge
6.4. Ilepeyenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U MPOdecCHOHAIBHBIX 023 TaHHBIX
N.1 |Kypc MexaHuka >KMAKOCTH U rasa B cucreme Canvas
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenune OcHarienne

211 VYuebnas  ayamropus a1 3aHATHH | Kommuekr — ydeOHoit mebemm  Ha 44 mecT A
JIEKLHOHHOTO THIIa, NPaKTUYECKHUX | oOydarommxcsi, 1 CTauMOHapHBIM ~ KOMIIBIOTEp VIS
3aHATHH NIPENIOAaBaTeNsl ¢ BBIXOJOM B HHTEPHET, MPOEKTOpP, 3KpaH

HACTEHHBIH, J/OCKa ayauTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3HOoHHBIe mporpamMMel MS Office, MS
Teams, antuupyc Dr.Web.

212 VYuebnas aynutopusi  ansd  3adsatwid | Kommiekr  yueOHoW — mebemun  Ha 44 wmect  ais
JIEKLHOHHOTO THIIa, NPaKTUYECKUX | oOydarommxcs, 1  CTalMOHApHBIH  KOMIIBIOTEp VIS
3aHATHI MIperofiaBaTeisi C BEIXOJOM B HHTEpPHET, MPOEKTOpP, IKpaH

HACTEHHBIH, J/OCKa ayauTOpHas MenoBas, BeO Kamepa,
KONIOHKY, IHIeH3HoHHble mporpamMMmel MS Office, MS
Teams, antuBupyc Dr.Web.

212 VYyeOHast ayoutopusi  ansg  3adsatuid | Kommiekr  yueOHoit  mebGenmu  Ha 44 mect  ans

JICKIMOHHOTO THUIIA, NPAaKTHYCCKUX | OOydaromuxcs, 1  CTalMOHAPHBIA  KOMIIBIOTEp  IUIS
3aHATHH MPENoJIaBaTeNsi ¢ BBIXOJOM B HHTEPHET, MPOEKTOp, dKpaH
HAaCTeHHBIA, JOCKa ayAWTOpHAas MeJoBas, BeO Kamepa,
KOJIOHKH, JIMICH3HOHHBIe Tporpammbel MS Office, MS
Teams, antuBupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIIINXCA

OcBoeHNEe TUCIUIUIMHBI TIPE/IIoiiaracT Kak poBeIeHNE TPAIUIIHOHHBIX ayIUTOPHBIX 3aHATHI, TaK U paboTy B AJIEKTPOHHOM
uHpopmarmorHo-o6paszoBarensHoi cpene HUTY MUCHC (BUOC), g9acTpio KOTOPOiT HETOCPEACTBEHHO MIPeAHA3HAYCHHON IS
OCyIIECTBIICHUS] 00pa30BaTENBHOIO Mpoliecca SIBISETCs IEKTPOHHBINA 00pa3zoBaTenbHbli pecype LMS Moodle.

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

Jln1s1 yCTIenHOro yCBOCHUS TEOPETUIECKOro MaTepraia Heo0X0MMO PEry IsIpHO MOCENaTh JICKIUH, IePEIUTHIBATD JICKIIMOHHBIH
MaTepHall, 3HAYUTEINbHOE BHUMAHHUE YIEIATh CAMOCTOSATEIbHOMY U3YyUYEHHIO JUCHUILIMHBIL.

ITporpamMmMa JUCITUIDIMHBI BKIFOUAET JICKIIMOHHBIE, IIPAKTUYECKHE 3aHATHA U Ta00paTOpHBIC 3aHATHS, BEIIOITHEHHE KyPCOBOH

paboTHI.

KypcoBast pabora oT/IM4yaercsi 3HaUMTEIbHBIMU 3aTPaTaMH BPEMEHH U TPeOYET OT CTyJeHTa 3HAHMI{ JISKIMOHHOTO MaTepHuaia,
METOIMUECKUX yKa3aHMI 10 BBIIOIHEHNIO KypCOBOI paOoThI M OONBIIOro BHUMaHHMS. B CBS3M ¢ 3TUM, NP IUIAHUPOBAHUU CBOCH
CaMOCTOSITEIBHON pabOTHI BaM CIEAYeT YIUTHIBATE, YTO MIPOITYCK JISKIIMOHHBIX 3aHATHH M HEBHUMATEIILHOE OTHOLIEHHE K
U3YYECHUIO METOJUYECKUX YKA3aHUH CYIIECTBEHHO OCIOXKHUT BHINOTHEHHE KyPCOBOI pabOTHI.

[TonroroBka K BBIIIOJIHEHHIO KYPCOBOH paOOThI 3aKJIFOYaeTCsl B M3YUYCHUH COOTBETCTBYIOIIMX METOANYCCKUX YKa3aHUI U
CTaHJIapPTOB 110 O(OPMIICHHIO PaOOTHL. 3aJaHNE Ha BBIOJIHEHUE KYPCOBOH pabOTHI BbIIACTCS HA yCTAaHOBOYHOM ceccun. Cpok
C/1aud Ha MPOBEPKY — 3a 2 HEJEIH A0 IK3aMEHAIMOHHON ceccni. KOHCYIbTaluy Mo BOIIPOCcaM, CBSI3aHHBIM C BBITOJTHEHHEM
KypCOBOif pabOThI MPOBOASATCS 110 COTIACOBAHUIO C MPENOAaBaTeleM, BEAYLIMM IUCIUILIMHY, B COOTBETCTBHH C PACIMCAHUEM.
OdopmiteHHast B COOTBETCTBHH CO CTaHAAPTaMH KypcoBas paboTa cjaercs Ha Kadenpy MEeTalulypru4ecKuX TeXHOIOTHH 1
obopynoBanus. [IpaBuIbHO BBITIOMTHEHHAS paboTa JOMyCcKaeTcs K 3alliTe, KOTopas IPOBOANTCS B YCTHOH (opme Ha
9K3aMEHAMOHHOM ceccuu. PaboTa, He JomyIeHHas K 3aIl{UTe, BO3BPAIIACTCA CTYICHTY Ha JOPaOOTKYy.

JlaGopaTopHble pabOTHI OTIMYAIOTCS 3HAUYUTEILHBIMU 3Hepro3arpaTamu. YacTe paboT MPOBOJUTCS IIPH HCIIOIb30BAHUU
BBICOKOTEMITEpaTypHBIX arperaToB, CBI3aHa CO 3HAYNTEIILHBIMH 3aTpaTaMH BPEMEHH, KPOME TOTO, JUTS MX ITOJTHOLICHHOTO
BBITIOJTHEHUS TpeOyeTcs ydacTHe B HeH HECKOIBKHUX CTYAEHTOB IO/ PyKOBOACTBOM IIpeTiofjaBaTels Wik JabopaHTa. B cBs3u ¢
9THM, TIPH IUTAHUPOBAHUH CBOEH y4eOHOH pabOoThI BaM CJIeAyeT yYUTHIBATh, YTO NPOITYCK JIAOOPATOPHOTO 3aHATHS CBS3aH CO
CIIO)KHOCTSIMU X BBIITOJHEHHUSI.

[NToxroroBKa K BEIITOIHEHHIO JJA0OPaTOPHOI paOOTHI 3aKITI0YAETCS B COCTABICHIN TEOPETHUECKOTO BBEACHNUS K JIaOOpaTOpHOI
pabote. I[Tocne BomonHeHNs 1abopaTOpHON paboTh! oopmiseTcs oTueT. PaboTa cuntaercs MOJHOCTHIO 3aYTEHHON TIOCTIE ee

3allUThI.

3ammuTa 1abopaTopHBIX pabOT MPOBOIUTCS Ha JJAOOPATOPHBIX 3aHATHAX.

VYyacTue B IPaKTUYECKHUX 3aHATHAX TPEOYeT OT CTYICHTOB BEICOKOH CTENIEHH CaMOCTOSTEIILHOCTH U CIIOCOOCTBYeET Ooliee
TITyOOKOMY OCBOCHHIO TEOPETHIECKHX MTOJIOKCHUH N MX MPAaKTHIECKOr0 HCIONIBb30BaHMs. Ha IpakTHUecKknX 3aHATHSAX CTYICHTHI
0[] pyKOBOZCTBOM IIPENOAABATEILS BBIIONHAIOT PACUYEThI CTAIEIIABUIIBHBIX IIPOLIECCOB, a IIOJIyYEHHBIE PE3yIbTaThl CONIOCTABIISIOT




C peanbHBIMH IPOU3BOACTBEHHBIMY BETHIHHAMU.

IToaroToBka k 3K3aMeHy 10 AUCLUIUIMHE 3aKII0YAETCS B U3Y4EHUN TEOPETHUYECKOr0 MaTepHaa 1o KOHCIIEKTaM JIEKIHH,
HCTOYHUKAM OCHOBHOMH U JOMOJIHUTEIBHOM JIUTEPATYPBHI.

UYrto0Os!I BaM OBUIO MHTEPECHEE H3y4aTh METALTYPrHIeCKIe JUCIUTUIHHEL, IPOCICKUBAThH UX B3aUMOCBS3b C BaIlleH
CIEIHATbHOCTBIO, HEOOXOAUMO MOCTOSHHO PACIIHPSITh CBOH KPyro3op, B ueM OOJIBIIYI0 TOMOIIb MOXKET OKa3aTh MepHOIUUecKas
nureparypa: xKypHainsl «3BecTus By3oB. UepHas MeTamtyprus», «Metammypr» u «Cranby.

PexoMeHanuy o 0CBOSHHUIO AUCIUILTHHEL B TUCTAaHIIMOHHON (hopMe TOCPECTBOM IEKTPOHHOH HH(DOPMAIIOHHO-
obpasoBarenbHoit cpensl HUTY MUCHUC (OUOC), 4acThio KOTOPOH HEMOCPEACTBEHHO MPeTHA3HAYCHHOM /151 OCYIIISCTBICHHS
00pa3oBaTeNbHOro Mporiecca SBISETCs 3JIeKTPOHHBIN 00pa3zoBaTenbHEI pecype LMS Moodle.

LMS Moodle ucrons3yercst IpenMyIIeCTBEHHO Il ACHHXPOHHOTO B3aNMOACHCTBHS MEXy YIaCTHHKAMH 00pa30BaTeIbHOTO
npolecca NoCpeCTBOM ceTH «HTepHeT».

Yt008! 3¢ peKTHBHO HCHONB30BaTh Bo3MOoxkHOCTH LMS Moodle, a COOTBETCTBEHHO M YCIICIITHO OCBOUTD JIUCLMILIMHY, HYXKHO:

1) 3aperucTpupoBaThCs Ha Kypce, UL Yero cIeayeT IEepeiTH 110 CChUIKE, BBIIaBaeMOi COTPYIHIKAMH JeKaHATa HITH
npenojasareneM. JIOTHH U aponib AT PErUCTPalliy U paboTe C KypcoM COBIAaeT ¢ JIOTHHOM U IapojieM OT IMYHOrO KaOHHeTa
HUTY MUCHUC;

2)B pyOpuKke «B Haga10» 03HAKOMHTBCA C COIEPKaHNEM Kypca, BOIIPOCAMH JIISI CAMOCTOSTEIBHOM ITOJTOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaIuu, (POpMOH IIPOMEXYTOUHOI aTTECTAINH (3a4eT/3K3aMeH), KPUTEPUsIMU OIIEHUBAHUS | 1. ;

3)B pyOpuke « Moy, 3aX0/s B COOTBETCTBYIOIINE Pa3Ielbl H3yuaTh ydeOHbIe MaTepHalbl, pa3MelleHHbIe IpenoaaBareneM. B
T.4. NI0JIb30BAThCS IUTEPATY PO, PEKOMEHAOBAHHON NpENogaBaTeNeM, NEPEXOS MO CCHUTKAM;

4)B pyOpuke «brOIHOTEKa» BO3MOXKHO ITOOMPATH IS BRIITOITHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIFHEIE, IOMAIITHAE PA0OTEHI,
KypCOBBI€ PabOThI/IPOEKTHI) IUTEPaTypy, pasmeriernyo B ObC HUTY MUCUC;

5)B pyOpuKe «3aJaHus Hy>KHO O3HAKOMHUTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCbMEHHON paboTe, CPOKaMH ClauH, KpUTEPHIMHU
OLICHKU. B ycTaHOBJIEHHBIE CPOKH BHIITOIHUTE PabOTY(BI), MOATPY3HUTH 31€Ch JKe IS MpoBepKH. Ecii paboTa comepKUT pHCYHKH,
(hopMyIIBI, TO C IETBI0 COXPaHEeHU (JOPMAaTHPOBAHUS e¢ HyKHO HOoArpyxats B pdf ¢popmare.

Pabora, moarpysxaemast 111 IPOBEPKHU, JOJKHA!

- CoiepKaTh BCE CTPYKTYPHBIE DIIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acCTh, 3aKJII0UEHHE, CIIUCOK HCTOYHUKOB,
TPHIIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O()OpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBaTeib B TEYEHHE YCTAHOBICHHOIO CpOKa (He OoJiee JeCsTH JHEH) mpoBepsieT paboTy M pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3NI0. B Hell 0OH yKa3pIBaeT Kak IMOJIOKUTEIBHBIE CTOPOHBI paOOTHI, Tak 3aMe4aHM. [Ipy HaIWIUu B perieH3un
3aMedYaHuil 1 peKOMEHAINi, Hy’KHO BHECTH IIONIPABKU B pabOTy, HOATPY3UTH €€ 3aHOBO JUIS IIOBTOPHOH MpoBepkH. [Ipu sTom
Ba)KHO CIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOIKHO OBITH BBITIONHEHO 3ajaHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
HPETIoiaBaTeIeM BO3MOXKHOCTD IO PY3UTh PabOTy OCTaeTcs, HO CHCTEMA BBIBOJHUT COOOIICHHE O HapyLIEHHH CpoKkoB. I1o
OKOHYAaHUH CEMECTpa IOATPY3UTh PabOTy HE MOITyIHTCS;

6)B pyOpuKe «TecTsD» MpoiTH TeCTOBbIE 3a1aHKsI, OCBOUB COOTBETCTBYIOIUI MaTepual, pa3MeLIeHHbIH B pyOopuke « Momymy;
7)B pyOprKe «OLEHKI» OTCIEXKUBATh CBOIO yCIIEBAEMOCTH;

8)B pyOpuke «OOBABICHUSD YNTATH OOBSIBICHIS, pa3MeIlacMbIe TPENoIaBaTelieM, 1aBaTh 00PAaTHYIO CBA3;

9)B pyoOpuke «OOCy X IEHHU» CO3/1aBaTh OOCYKIACHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI Y OONBIIMHCTBA TpyIbl). JaHHas pyOprKa Takke MOXKET ObITh UCIIONB30BaHa JUIsl B3aUMHOM IPOBEPKU;

10)posBISITH PEryJIIPHYIO aKTUBHOCTH Ha Kypce.

[IpenMymiecTBEHHO U1 CHHXPOHHOTO B3aMMOJEHCTBHS MEXIY YIaCTHUKAMH 00pa30BaTeIBHOIO MTPOIIecca IIOCPEACTBOM CETH
«MHTepHeT» HcmoNb3yeTcs cucreMa BuaeokoHpepericss3u Microsoft Teams (MS Teams) unu Zoom. Bapuant ucnons3yemoit
cucrembl BKC yka3piBaet npenofasaTens. UToObI MOTHOLIEHHO UCIIONB30BATh €0 BO3MOXKHOCTH HYXKHO YCTaHOBUTH NPUIIOXKEHHE
BKC Ha nepcoHansHBIH KoMIbIOTEp H/Mid TenedoH. CTapocTaM Hy»KHO co3aath rpymmny B MS Teams nin moimy4nTh
UCHTU(HUKAMOHHBIN HOMep KoH(pepeHnuu B Zoom. Cuctema BKC no3Boiser:

- CIIyLIaTh JICKIUY;

- paboTaTh Ha MPaKTUYECKUX 3AHIATHUIX;

- OBITH Ha CBSI3M C ITPEIOIaBaTeIeM, 3a/1aBasi My BOIPOCHI HJIM OTBEYAas Ha €T0 BOIIPOCHI B OOIIEM JaTe.

IIpu npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CUHXPOHHOM (popMaTe HyKHO BCerja paboTaTh ¢ BKIIOYEHHOH KaMepoH.
Hckirouenne — eciiy nperoaaBaTelb IMOMPOCHT OTKIIOYHTH KaMepbl U MUKPO(OHEI B CBsI3H ¢ OobIIMMY rtomexamu. Ha aBarapkax
JIOJDKHBI OBITH UCKITFOYUTEIIFHO JIETIOBBIE (OTO.




