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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 | KoHTpOIb ¥ CUCTEMBI YIIPABICHUS TEXHOJIOTHYECKUMHU rporieccamu OM[]]
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 | MeHemxMeHT 0€30MaCHOCTH TPYIa U 30POBbsI

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

YK-2: CriocodeH co0MpaTh U HHTePNPeTHPOBATH JaHHbIE U ONPeAeJsITh KPYr 3aa4 B pAaMKaX II0CTABJICHHOM Le/Iu,
BBIOMPATh ONTHMAJIBHbIE CIIOCOOBI PelieHUs, HCXOAS U3 IeHCTBYIOIIUX MPABOBBLIX HOPM, HMEIOIIMXCSI PeCYpCoB H
orpaHnYeHuii, yMeHHe 000CHOBBIBATH NPUHATHIE PeLIeHUsI

3HaTh:

YK-2-31 ocHOBHBIC 00BEKTHI JUCKPETHOH MaTEMAaTHKH U METOMBI X ONMCAHUS U UCCIICIOBAaHUI; IPOOIIEMBI aITOPUTMHUYECKOH
pa3penMMocTy 3a1a4 1
3¢ }eKTUBHON BEIMUCIMMOCTH YHCEL.

YK-1: CriocoGeH ocyniecTBJIATH MOMCK, KPUTHYECKU aHAIN3 N CHHTE3 NH(POPMaLHH, YMeHHEe AHAJIN3NPOBATH MPOLECCHI
CHCTEMBI ¢ HCO0Jb30BAHHEM COOTBETCTBYIOIIUX AHAJTNTHYECKHUX, BbIYHCIUTEIbHBIX M YKCIEPHUMEHTAJILHBIX METO0B,
NMPUMEeHSITh CUCTEMHBII MOAXO0/ s pelieHusi MOCTABJIEeHHbIX 32124

3HarTb:

VYK-1-31 ocHOBHBIE 00BEKTHI TUCKPETHOW MAaTEMAaTUKU M METOJIBI X OMUCAHUS M UCCIICAOBAHUI; IPOOIEMBI aJrOPUTMAICSCKOM
pa3pemnMocTy 3a1a4 U
3¢ PEKTUBHO BHIYUCIUMOCTH YHCEIL.

YK-2: Crioco0eH co0MpaTh U HHTEPNPETHPOBATL JaHHbIE U ONpPeJe/sATh KPYT 321a4 B pAMKAaX NMOCTABJCHHOM e/,
BBIOPATH ONITHMAJIBHBIE CIIOCOOBI PelIeHNsI, HCXOAs U3 AeliCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCYpcoB 1
orpaHHyYeHHii, yMeHHe 000CHOBBIBATH MPUHATHIE PelIeHHs

YMmerhb:

VK-2-V1 pemars 0OCHOBHBIE 33124/ MaTEMAaTHYECKON JIOTHKHU; 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-1: Crioco0eH ocymiecTBJISATH NONCK, KPUTHYECKUI aHAJIU3 M CHHTe3 HHPOPMALUHU, YMeHHE AHAJTU3NPOBATH MPOLECChl
CHCTeMBI € HCIOJIB30BAHHEM COOTBETCTBYIOIINX AHAJNTHYECKNX, BBIYHCINTEILHBIX H IKCIIEPHMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CHCTEMHBIN MOAXO/ VISl pelieHus MOCTABJIEHHBIX 3a1a4

YMeTh:

VK-1-V1 pemars 0OCHOBHBIE 331a4/ MaTEMAaTHYECKOMN 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-2: CiocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 3a1a4 B PaMKaX MOCTABJIEHHOH LeJIH,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PelIeH s, HCXOAS U3 AelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCypcoB 1
OrpaHH4YeHHli, yMeHHe 000CHOBBIBATH MPUHATHIE PelIeHus

Baagers:

YK-2-B1 Bnajerh MeToIaMi 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-1: Cnioco0eH ocyliecTBJISATh NOMCK, KPUTHYECKHIi aHATU3 U CMHTe3 HHGoOpMaLMH, yMeHHe AaHAJTU3NPOBATh MPoLecchl U
CHUCTEMBbI € HCI0JIb30BAHHEM COOTBETCTBYIOLIUX AHAJTNTHYECKUX, BHIYHCIUTEIbHBIX M IKCIIEPUMEHTAJILHBIX METO0B,
NMPUMEHSITH CHCTEMHBIii OX0/ IVIfA pPelIeHusi MOCTABJIEeHHBIX 3a1a4

Baagern:

VYK-1-B1 Bnaners MeTogaMu MaTeMaTHYEeCKOM JJOTUKHU A7 pelleHus 3a1a4 (popMaln3aiiy, aHajau3a U CHHTE3a JIOTHYECKHX 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
raza. ) KuaKocTh ¥ CHITBI VK-2-31 YK-2- | D1 22 23 D54
JIEHCTBYIOIIME HA HEe. V1 VK-2-Bl
Mexanuyeckue
XapaKTEPUCTUKU U OCHOBHBIE
CBOMCTBA KUAKOCTH U
rasa. /Jlex/

1.2 I'uppocTatuyeckoe qaBieHue. 2 VK-1-31 VK-1- JI1.1 J11.2
OCHOBHOE ypaBHECHHE Y1 VK-1-Bl JI1.3J13.1
TUAPOCTATUKHU. JlaBieHne VK-2-31 VK-2- 24
JKAIKOCTH Ha TUIOCKYIO V1 VK-2-B1
HaKJIOHHYIO CTeHKY. /JIex/

1.3 JlaBreHre *KHUIKOCTH Ha 2 VK-1-31 YK-1- | JI1.1JI1.2
LWINHAPHYECKYIO Y1 VK-1-Bl JI1.3J13.1
HOBEPXHOCTb.3aK0H YK-2-31 YK-2- 24
Apxumena U ero V1 YK-2-B1
npunoxenue.Ilopepxuoctu
paBHoro nasnenus /JIex/

1.4 Pemenue 3anau nuis 1 YK-1-31 YK-1- J1.2 Case-study
JKUIKOCTEN HaXOISIIUXCS B V1 YK-1-B1 JI1.3J12.1J13.
MOKOE B IIPSMOYTOJIbHOM YK-2-31 YK-2- 1
pesepsyape /I1p/ Y1 YK-2-Bl1 24

1.5 Pemenue 3anau nis 2 YK-1-31 YK-1- J1.2 Case-study
JKUJIKOCTEW HaXOMAIINXCS B V1 VK-1-B1 JI1.3J12.1J13.
MTOKOE Ha IJIOCKYIO YK-2-31 YK-2- 1
HaKJIOHHYIO cTeHKY /ITp/ Y1 VK-2-Bl 24

1.6 Pemenue 3anau nuis 1 YK-1-31 YK-1- J1.2 Case-study
JKUJIKOCTEN HaXOISIIXCS B V1 VK-1-B1 JI1.3J12.1J13.
MMOKOE Ha IIUJIUHAPHUYECKYIO YK-2-31 YK-2- 1
noBepxHocTh /TTp/ V1 YK-2-B1 24

1.7 Pemenwue 3anau muis 1 YK-1-31 YK-1- J.2 Case-study
JKUJIKOCTEN HaXOISIXCS B V1 YK-1-Bl JI1.3J12.1J13.
MMOKOE Ha MOBEPXHOCTH YK-2-31 YK-2- 1
cioxxHou koHuryparwm /T1p/ V1 YK-2-Bl 24

1.8 KonTpomnsHas paborta 1 VYK-1-31 YK-1- J1.2 Case-study
Nel /Tp/ V1 VK-1-B1 | JI1.3J12.1J13.

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

1.9 OCHOBHOE ypaBHEHHE 10 VK-1-31 YK-1- | JI1.1J11.2
TUAPOCTATUKH. 3aKOH V1 VK-1-B1 JI1.3J12.1J13.
Apxumena U ero YK-2-31 YK-2- 1
MIPUIIO’KEHHE. Y1 VK-2-Bl 24
l'uppocrarnueckuit Hamop u
SHEPreTUYeCcKUi 3aK0H JUIs
JKUIKOCTH B paBHOBecuu /Cp/

1.10 | IToaroroBka Kk KOHTPOJIBHOM 3 VK-1-31 YK-1- | JI1.1J11.2
pabore Nel. BeimonHeHnue Y1 VK-1-Bl JI1.3J12.1J13.
paszfena JOMaIIHEro YK-2-31 YK-2- 1
3aganus. /Cp/ Y1 YK-2-Bl1 24
Paznen 2. OcHOBBI
TUAPOTa30IHHAMUKH

2.1 OCHOBHBIE TIOHATHS O 2 VK-1-31 YK-1- JI1.1 J11.2
JIBUKEHHMHU KHUJIKOCTEH U rasa. V1 VK-1-Bl JI1.3J13.1
YpaBuenue bepHynu s YK-2-31 YK-2- 24
H7CaNbHON XHUIKOCTH. /JIek/ VY1 YK-2-Bl1

2.2 VYpaBuenue bepnynnu s 2 VYK-1-31 VK-1- | JI1.1JI1.2
pEanbHOI KUIKOCTH. V1 VK-1-Bl JI1.3J13.1
W3mepenne CKOpOCTH MOTOKA VYK-2-31 VK-2- 24
Y pacxojia )KUJIKOCTH U V1 YK-2-Bl1
raza. /JIex/

2.3 Pemenue 3anau Ha 1BUKEHHE 1 VYK-1-31 YK-1- | JI1.2J12.1JI3. Case-study
JKUJKOCTEN M rasza npu V1 VK-1-Bl 1
pasuYHbIX pekumax. /TIp/ VYK-2-31 YK-2- 24

Y1 VK-2-Bl




24 Pemenue 3anau npu 1 VK-1-31 YK-1- | JI1.2J12.1J13. Case-study
JIAMUHAPHOM PEXHUME Y1 YK-1-Bl1 1
teuenns. /I1p/ VK-2-31 VK-2- 24

VY1 YK-2-Bl

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

VY1 YK-2-Bl

2.6 OCHOBHBIE MTOHSTHUS U 10 VYK-1-31 YK-1- | JI1.1JI1.2
ompeeNneHNs, BUJIbI V1 YK-1-B1 JI1.3J12.1J13.
JIBIDKEHMSI AKUJIKOCTH U rasa. VK-2-31 VK-2- 1
VYpaBHenus Diinepa u ero Y1 VK-2-B1 24
MIpUMEHEHue. Y paBHEHUs
bepnymu u ero
npumenenue. /Cp/

2.7 Brinmonnenwue pasaena 2 VK-1-31 YK-1- | JI1.1J11.2
noMarHero 3aganus. /Cp/ V1 VYK-1-Bl JI1.3J12.1J13.

VYK-2-31 VK-2- 1
Y1 YK-2-B1 24
Paznen 3. 'mapasimnyeckoe
CONMPOTHBJIEHHE

3.1 PexxuMebl IBHKEHUS 2 VK-1-31 VK-1- JI1.1J11.2
JKUJIKOCTH U rasa. V1 YK-1-B1 JI1.3J13.1
Kapurauus. ITorepu Hanopa VK-2-31 VK-2- 24
IIPHY JJAMUHAPHOM U V1 VK-2-Bl
TyOyJIEHTHOM
TeueHun.MecTHbIe
THJIPaBIHYECKHE
comnpoTuBieHus. /JIex/

32 Pemenue 3aga4y Ha IOTEpH B 0 VK-1-31 VK-1- | JI1.2J12.1J13.
TPyOOIPOBOIAX C MOMOIIIBIO Y1 YK-1-B1 1
ypaBHeHus1 beprysuin nist VK-2-31 VK-2- 24
upeansHo sxuakoctu /Ip/ V1 VK-2-Bl

33 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
peanbHOI xunkoctu /Tlp/ V1 VK-2-Bl

34 Pacuer cxopoctu B 0 VYK-1-31 YK-1- | JI1.2J12.1J13.
OTpEACTICHHBIX TOUYKAX V1 YK-1-B1 1
noroka /IIp/ VYK-2-31 YK-2- 24

VY1 YK-2-Bl

3.5 KontponbHas pabota 0 YK-1-31 YK-1- | JI1.2J12.1J13.

Ne2 Mlp/ V1 VK-1-Bl 1
VK-2-31 VK-2- 24
VY1 YK-2-Bl

3.6 Pexumbl aBmxeHus 12 VK-1-31 YK-1- JI1.1 JI1.2
JKUJIKOCTH U ra3a, pacxoj V1 YK-1-B1 JI1.3J12.1J13.
KUJIKOCTHU U rasa, IoTepu VK-2-31 YK-2- 1
IIPU Pa3HBIX JIBUOKEHUM. V1 VK-2-Bl 24
3aKOHBI U ONIpeAeIeHHs
NapaMeTpoB JIBUKEHUS
KHJIIKOCTHU ¥ Ta3a (JIaBIeHUi,
ckopocreit). ['mapasnndaeckue
COIPOTHBICHUS U
3aBUCUMOCTH HOTEPh OT
BUJIOB HACAJIKOB M TEOMETPUU
Tpy6omposoaos. /Cp/

3.7 [ToaroroBka K KOHTPOJBHOU 4 VYK-1-31 YK-1- | JI1.1JI1.2
pabote Ne2. BeimonHeHue Y1 YK-1-B1 JI1.3J12.1J13.
pasziena JOMAIIHETO YK-2-31 YK-2- 1
3aganus. /Cp/ V1 YK-2-Bl D4

Pa3nen 4. UcTeyenue u3
OTBEPCTHii, HACA/IKOB U H3-
10/ 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 0 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 27 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
sKcITyaTanuy. /Jlex/

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
coBragaroT? UTo Takoe sJieMeHTapHas CTpyiiKa, KaKIMH CBOHCTBaMH
OHa 00J1a/IaeT MPH yCTAaHOBUBILEMCS IBIKEHUU KuAKocTH? 2.UTo
Ha3bIBA€TCS IIOTOKOM XHIKOCTH U KHUBBIM ceueHHeM noToka? Kakumu
THIPABINYECKUMH SIIEMEHTAMH XapaKTEPU3YETCs JKUBOE CEUEHHE
noroka? 3.YTo Ha3bpIBacTCA PACXOMOM KHUJIKOCTHU U I'a3a U CpeiHEH
CKOPOCThIO oToKa? 4.UeM oTiaHM9aeTcs ABIKCHUE, YCTAHOBUBIIIEECS OT
HEyCTaHOBMBIIIETOCS, PABHOMEPHOE OT HEPABHOMEPHOTO, HAIIOPHOE OT
6e3naroproro? IIpuBenure npakTudeckue npuMeps. 5.Kakoso
AHATUTUYECKOE BBIPAKEHNE, TEOMETPUICCKIH 1 YHEPTeTHIECKUI
CMBICIT ypaBHEHUs bepHyuM 11 311eMEHTapHON CTpYWKH UJlealIbHOM U
peanbHOH xuaKocTH? 6.B yeMm oTnuume ypaBHeHus bepHynnn s
TIOTOKA peanbHO KUIKOCTH OT ypaBHEHHs bepHymumm mis
JJIeMEHTapHOH CcTpyiku? UTo Takoe KOdPPHUINEHT KUHETHYECKOI
SHEPTHH, OT Yero OH 3aBUCHT M 4TO yuuThiBaeT? 7.Ha ueM ocHOBaH
MIPUHIMI JEHCTBUSI POTOPHBIX HacocoB? 8.YTo Ha3bIBaeTCs AABICHUEM
B TOUKE, KaKMH JIByMS CBoiicTBamMu OHO obmamaer? 9.Kaxoit Bux mmeer
OCHOBHOE YpaBHEHHE TuipocTaTuku? KakoB ero sHepreTu4ecKui u
reoMerpuueckuii cmbici? 10.YTo Ha3bpIBaeTCS MOITHBIM (20COTIOTHBIM) U
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
HaXOIIUT 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(GHUIHEHT THAPABINYECKOTO TPEHUS B KOXKIOHW M3 9THX 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((HUIHEHT MECTHOTO COIPOTHBIICHHS IPH BHE3AITHOM PACIIHPEHNH
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, ecnu k03¢ dunpeHT odbemuoro cxatus 1w = 5,18x10-10 ITa
-1, a xoapumment Temneparyproro pacmmperus [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 ko3 hunreHt
JMUHAMUYECKOW U KHHEMATHYEeCKOH BSI3KOCTH BOJIBI, €cIH mapuk d = 2
MM u3 30onuTa ¢ [ = 1,2x 103 kr/M3 magaeT B BoAE C TOCTOSTHHON
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
BOJIOCHA0XEHH HOITyCKaeTcs MaJeHNe JaBieHus B TeueHrne 10 MuH. Ha
Op =4,97%104 I1a. Onpenenuts J0MyCTUMYIO yTeuky [JW mpu
WCTBITAHUU CHCTEMBI BMecTHMOCThI0O W = 80 M3. Koaddurment
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
ocHOBaHHEM Lxb HamomHeH BOfOH 10 BBICOTHI h 1 IBIDKETCS 110
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, ko3¢hdumnueHT TemneparypHoro pacmmperus 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 Muamerpa 150 mm (Moaynb pacxona K=160,62 n/c), nnuna
TpyOBI coctaBisier 90 M, mepemna ypoBHEH B 6akax paBeH 8 M,
M30BITOYHOE ABICHUE HAJl YPOBHEM KUAKOCTH B IIEPBOM Oake
cocrasisier 0,45 atM, Bo BTopoM 6ake 0,4 aTM, TO CKOPOCTB BOJIbI B
TpybompoBoze paBHa ? §.IIpn mapamiensHOM coeIMHEHNH 4 YIacTKOB
pacxon onpenensiercs ...9.KoadpunnenT MeCTHBIX MOTeph Ha BEIXOJE
MoTOKa U3 TpyOsI B 6acceiin 00abIIOro pa3Mepa paseH...?
10.TpyOomnpoBox MOXKHO CYHTATh KOPOTKUM...? 11.YKaKUTE HA pUCYHKE
Mexay cedeHussMH 1—-1 u 3-3 minockocTs cpaBHeHus....? 12 J11s1
TEOMETPHUYECKU MOJOOHBIX CHCTEM 00S3aTEIbHBIM SBIISIETCS
BBIMIOJIHEHUE TOCTOSIHHOTO COOTHOIIEHUs Mexkay? 13.B
SHEPreTHYeCKOW MHTEePIPETAN YpaBHeHN bepHymum s
YCTAQHOBMBIIIETOCS JIBIDKCHUS HEBS3KOH KUAKOCTHU IIPH ACHCTBUH CHII
TSKECTU M CHUJI JaBICHHsI KHHETHUECKast SHepTHsl, OTHECEHHas K
enuHuLE Beca (yenbHast KHHETHYECKas SHeprust), 0003HadaeTcst Kak
...7 14 Kputepuii Ditnepa uMeeT BUL , TJIe — TUNIOTHOCTb, P
— JaBIIeHUE, | — reoMeTpUdecKuil mapamerp, V — ckopocTs, P — cuna
15.meetcs nunuHapudeckas noBepxHocTb AB ¢ paguycom 1 M,
mrpuHOH 1 M 1 TiryOuHOM Boab! 10 M. Ha moBepXHOCTB KHAKOCTH
JeHcTByeT M30BITOUHOE NaBieHue, pasHoe nmpumepHo 20 kIla. Torna
BEpPTHUKANbHAs COCTABIIAIOMIAS CUJIBI BECOBOTO IHPOCTATHUECKOTO
JaBieHus npuom3KuTensHo paBHa _ kH? 16.I1se30Merpruueckas
BBICOTA MOABEMA BOJIBI B 3aKPHITOM IIbE30METPE, €CIIH TOUKA ero
MPUCOEUHEHNUS 3aray0ieHa Ha § M 110 YPOBEHb BOABI, a H30BITOUHOE
JlaBIIeHHE HaJl CBOOOTHOM MOBEPXHOCTBIO COCTABIsET 1,6 aT™, paBHa
~ M? 17.CpenHsist CKOPOCTH JKUIKOCTH B TPyOE KPYTIIOrO CEUCHUS C
pamiycoM, paBHEIM 1 M, ipu pacxozxe 5 m3/c, papHa _ Mm/c?
18.IToBepXHOCTH PAaBHOTO JABJICHUS B MOKOSIIECHCS KUIKOCTH,
HaxoJIIeics o 1eHCcTBUEM TOIBKO CHIIBI TsDKECTH...7 19.BbicoTa
MOABEMA BOJIBI B 3aKPHITOM IIbE30METPE, €CIIN TOUKA €ro
MPUCOEMHEHNUS 3aray0ieHa Ha 5 M TI0J YPOBEHb BOABI, a AOCOTIOTHOE
JlaBIIeHHe HaJl CBOOOTHOM MOBEPXHOCThIO cocTasiseT 0,6 aT™, paBHa
M? 20. Pacxoj Bosibl B TpyOe KpYyTJIOro CEUSHHS C
TUPABIMYECKUM PaguycoM, paBHbIM 0,4 M, U cpeJHEl CKOPOCTHIO 1
M/C, COCTaBIsET m3/c? 21.11oBepXHOCTH PaBHOTO AABJICHUS B
noKosieiics )KUAKOCTH, HaXoAsIIeics Mo/ 1eHCTBUEM TONBKO CHIIBI
TsoKecTH...? 22. TypOuHHOE ypaBHEHHE BIICPBHIC IOITyYEHO YIEHBIM?
23.K maccoBsM cutam oTtHOCST? 24.Ecnu fuaMeTp Kpyriioi TpyOsl
yMeHbIIaeTcs B 2 pasa, a KOO QUIMEHT OTHECEH K CKOPOCTHOMY
HAIIopy I10cyIe CyKeHHUs, TO KO3 QUIIMEHT CONMPOTHBICHHUS IPH PE3KOM
CyXeHHH 1OoToKa paBeH? 25.Ecim ko3 pUnmenT ruipaBnm4ecKoro
Tpenus coctasisier 0,08, a pexxuM IBHKEHUs! JaMUHAPHBIN, TO YUCIIO
PeifHonbaCa 7151 MOTOKA XKHUIKOCTH paBHoO...? 26.IIpu pacuere IIMHHBIX
TpyOOIIPOBOIOB MIPEHEOPETAIOTCKOPOCTHRIM HAIIOPOM 1 THAMETPOM
TpyOHOTEepsIMU 110 ATMHE U CKOPOCTHBIM HAIIOPOMMECTHBIMU ITOTEPSMH
U TIOTEPSIMU 110 JUTMHEMECTHBIMU MOTEPSIMU M CKOPOCTHBIM HAaropom?
27.Ecinu 1Ba OTKPBITHIX 0aKa COSTMHEHBI TIPOCTHIM JTTHHHBIM
TpyOOIIpOBOIOM MOCTOSHHOTO quamerpa 150 MM (Momys pacxona
K=160,62 n/c), nnuna tpy6s! coctapnsier 100 M, nepenan ypoBHEH B
6akax paBeH 6 M, TO pacxoj BOJbI B TPYOOIIPOBOAE PaBEH 1/c?
28.Ecnm nmmHa TpyOB! 200 M, cpenHss ckopocTs 1,2 M/c, tnaMerp
Tpy©Os1 0,125 M, a K03 PHUITHEHT THAPABINIECKOr0 TPEHHS COCTABIISET
0,025, To moTepu 1o JUIMHE /IS TIOTOKA XUIAKOCTH paBHbI? 29./[Be
THIPABINYECKHAE CHCTEMBI OYIyT TeOMETPUIECKH MOTOOHBIMHA €CITH
BBIITIOJIHSAETCS] COOTHOILLIEHUE , Tie 1 — muHelHsbIi pazmep, V —
CKOpOCTh, t — BpeMsi, F — cuna? 30. Koo hunment kunemaTruyeckoi




| BSI3KOCTH U3MeEpsIeTcs B ...7

5.2. 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, ecnu ko3¢ dpunueHT oovemuoro cxatus 1w = 5,18x10-10 ITa
-1, a xoapurment Temneparyproro pacmmperus [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 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 TPAEKTOPHsI YacTUIlb! kuakocTu? Koraa onn
cosmnaaaoT? Uto Takoe syeMeHTapHas cTpyiKka, KaKUMHU CBOMCTBaMU
OHa 00J1a/IaeT MPH YCTAaHOBUBIIEMCS JIBIKCHUU XUAKOCTH? 2.UTO
Ha3bIBAETCS IIOTOKOM XXHIKOCTH M XKHUBBIM CedeHHeM NoToka? Kakumu
THIPABIMUYECKUMH DJIEMEHTaMH 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
AHAJIUTHYECKOE BBIPAKEHNE, TEOMETPUICCKIH M SHEPTeTHIECKUI
CMBICJI ypaBHEHUs bepHyIn Ui 311eMEHTapHOU CTPYMKHU HI€allbHOU U
peanbHOI xunkoctu? 6.B uem ornuuune ypaBHeHus: bepHyiu st
[IOTOKA PeabHOM XKUIKOCTH OT ypaBHEHUs1 bepHysuin 1ist
aneMeHTapHoU cTpyiiknu? Uto Takoe kodapPUIIneHT KHHETHIEeCKOH
SHEPIUu, OT YEeTO OH 3aBHCHUT U 4TO yuuThiBaeT? 7.Ha uem 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 sHepreTHuecKuil 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 3axoH [Tackana? Kakoe nmprMeHeHHe HaXOIUT 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
THIPABIUYECKOro conpoTuBieHus? OT yero 3aBUCHT KO3 UIHeHT
TUAPABIMYECKOr0 TPEHHS B KaKI0M U3 3TuX 30H? 17.I1puBenure
IIpUMeEPBl MECTHBIX TUAPABINYECKUX conporuBieHuil. 18.Kakosa
(hopmya ass onpeaeneHusi MeCTHBIX IOTeph HAlopa Ipu
TypOyneHTHOM pesxume TedeHus? 19.1To kakoit popMmyste onpenersieTcs
KO3((GHUIHEHT MECTHOTO COIPOTHBIICHHS IPH BHE3AITHOM PACIIHPEHNH
notoka? 20.B dem 3akmrouaeTcst THAPABIMYECKUI pacueT oTBepCTuii?
21.Yro Takoe Masioe oTBepCcTHE U ToHKast creHka? 22.Kakue
KO3(GHUIMEHTH XapaKTepHU3yIOT HCTEUCHNE )KUAKOCTH 1 Ta3a depes
MaJible OTBEPCTHUS B TOHKOM cTeHke? KakoBbl X 4ncIIeHHbIe 3HaUeHUs ?
Kaxue ananutudyeckre 3aBUCUMOCTH CYIIECTBYIOT MEXIY STUMU

ko3 punmentamu? OOBACHUTE PUIUUSCKHIA CMBICIT ATHX

ko3¢ unmenToB. 23.Yrto Takoe cxxaroe cedenne ctpyn? ['ne 3to
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 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
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 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

Poccwuiickas rocynapcTBeHHas OuOIHOTEKa

A [DnexTpoHHbIH pecypc]

http://www.rsl.ru

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 ¢
3aHATHHI BBIXO/IOM B HHTEpHET, MPOCKTOpP, AKpaH 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 ¢
3aHATHH BBIXO/IOM B MHTEpHET, MIPOEKTOpP, AKpaH HACTEHHBIH, TOCKa

ayJuTopHAas MeIoBas, BeO Kamepa, KOJIOHKH,
nuneH3uonHsle  mporpamMbl - MS  Office, MS  Teams,
artusupyc 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.

PexoMeHnmaum 1mo ycrenHoMy OCBOCHHUIO Kypca B TPAJIUITMOHHON (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.

KypcoBas paboTa oTnuuaeTcst 3HaUUTENbHBIMY 3aTpaTaMH BpeMEHH U TpeOyeT OT CTYAEHTa 3HaHUH JIEKI[MOHHOTO MaTepuara,
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.

IToaroToBka K BBIIOJIHEHUIO KypCOBOIl pabOTHI 3aKII0UAETCS B M3YUE€HUU COOTBETCTBYIOIUX METOANYECKHX YKa3aHUH U
CTaHAAPTOB 10 0hopMIICHHUIO PaOOTHI. 3a1aHNe Ha BHITOJHEHHE KYPCOBOH pabOoTHI BBIIACTCS HA yCTAaHOBOYHOM ceccun. Cpok
CIauyM Ha MIPOBEPKY — 3a 2 HEAEIU J0 3K3aMEHAllMOHHOU ceccuu. KoHcynpTanuu o BonpocaM, CBA3aHHBIM C BBIIIOJHEHUEM
KypCOBO# pabOThI MPOBOATCS 110 COrTACOBAHUIO C MPENogaBaTeNeM, BeAyLIUM JUCIUIINHY, B COOTBETCTBUHU C PACIIUCAHUEM.
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.

JlabopaTopHble PabOThI OTINYAIOTCSA 3HAUMTENLHBIMU dHEpPro3arpaTaMu. YacTs pabOT NPOBOAUTCS MPH UCTIONb30BAHUU
BBICOKOTEMIIEPATYPHBIX arperaToB, CBsI3aHa CO 3HAUUTEIIbHBIMU 3aTpaTaMu BPEMEHU, KpOME TOTr0, sl UX MOJHOLIEHHOIO
BBITIOJTHEHNUS TPeOyeTCs ydacTHe B HEH HECKOIBKHUX CTYACHTOB IO/ PyKOBOACTBOM HperofaBaTesst i JabopaHTa. B cBsa3u ¢ aTiM,
IpU IIaHUPOBAHUH CBOEH y4eOHOI paboThI BaM clIeAyeT YUUTHIBATh, YTO MPOITYCK JJAOOPATOPHOTO 3aHATHS CBSI3aH CO

CJIO)KHOCTAMHU HX BBIITOJTHCHHUS.

[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
3aIIUTHL. 3alnTa JJa0paTOPHBIX pabOT NPOBOAUTCS Ha JIAOOPATOPHBIX 3aHATHSX.

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
Ol PYKOBOZICTBOM IIPENOAABATENs! BHIIOIHSAIOT PACYETHI CTACIIABHIIBHBIX ITPOLIECCOB, a MOIYUCHHbIE PE3yIbTaThl CONOCTABIISIOT




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.




