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1. HEJIX OCBOEHUA

1.1

Ienp:OcBONTH ANCIUILIHHY IS TOTYYCHUS CTYJCHTaMH HEOOXOIUMbIX OCHOB 3HAHUH 110 MEXaHNKE XHUJKOCTH H Ta30B,
Ha 0a3e KOTOPBIX OH B JJaJbHEHIIEM MOT Obl CAMOCTOSTENILHO PELIaTh BONPOCH! MEXaHU3aLMK M aBTOMaTH3aLMU
CTaHOYHOTrO 000pPYIOBaHMUS, YMEN Obl IPOU3BECTH HEOOXOAUMBIE PACUETHI THAPABINYECKUX U THEBMATHIECKUX
TIPUBOIOB.

1.2 | B pe3ynpraTe U3y4eHUs AUCIUIUIMHEI CTYACHT JOJDKEH 3HATh CBOWCTBA )KUAKOCTEH, IIPIMEHSIEMBIX B
THIPOITHEBMOIIPHBO/IE, 3aKOHBI THAPOra30CTaTHKH M THAPOTa30JHHAMHKH, IPUHINT JEHCTBUS THAPOJBUTATENICH I BCEX
BUJIOB HACOCOB, OCHOBBI pacyéTa rHpaBIHUECKUX U Fa30BbIX ceTell.
1.3 | 3agaun JUCUUTUINHBL:
1.4 | -m3ydeHne 00X 3aKOHOB ABMKECHHS M PABHOBECHS KHIKHUX U Ta3000pa3HbIX CPET;
1.5 | -m3ydeHne OCHOBHBIX MOJeTIeH KHIKUX B Ta3000pa3HBIX Cpe;
1.6 | -bopmupoBaHKe yMEHHS pelIaTh IPAKTHUECKHUE 391 MEXaHUKH >KHKOCTH U I'a3a OCHOBHBIMH MaTEMaTHIECKUMHU
METOJaMUu;
1.7 | -dbopmupoBaHne HABBIKOB (hOPMYITHPOBKH PEANBHBIX 3a/1a4, CBI3aHHBIX C PABHOBECHEM HITH IBHKEHUEM KXHUIKOCTH HIIH
ra3a B TepMHHAX JUCIUIIINHEL
1.8 | -panmoHambHOTO BEIOOPA MOMEIH XKHUIKOCTH HJIH T'a3a, ONMMUCHIBAIOIIEH OCHOBHEIEC YSPTHI HCCIIEYEMOTO SIBIICHII;
1.9 | -BBIOOpa MeTOa PElICHNS TOCTABICHHON 3a/1a9H.
2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI
bnoxk OII: b1.B
2.1 TpeboBanus k l]pe)IBa]Pl/lTeJIbHOﬁ NOAroTOBKeE 00y4aroLerocs:
2.1.1 | AHamuTHYecKas TeOMETPHUs H BEKTOpHas anredpa
2.1.2 | Xumus
2.2 JducuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOXOUMO KaK
npealIecTByoIIee:
2.2.1 | Jleranu MaluH
2.2.2 | AedhopMalroHHBIE METOIbI HAHOCTPYKTYPUPOBAHUS METAILIIOB
2.2.3 | OCHOBBI TEOPUH TPEHUS U U3HAIINBAHUS
2.2.4 | OCHOBBI TEXHOJIOTUH MAlTHHOCTPOCHHUS
2.2.5 | OcHOBBI TPUOOIOTUH U TPUOOTEXHUKHI
2.2.6 |IIpousBoacTBeHHAs MPAKTHUKA IO MOTYYCHUIO MPOPECCHOHAIBHBIX YMEHUH U OIIBITa MPO(ECCHOHATBHON AeSITENbHOCTH
2.2.77 |Hctopus MeTalIypru4eckoi oTpaciu
2.2.8 | KommbtorepHas rpadurka
2.2.9 |KoHcTpyHnpoBaHUe MallliH U 000PYIOBAHUS
2.2.10 |KypcoBas Hay4HO-HCCIIeoBaTENbCKas paboTa (dacts 1)
2.2.11 | OcHOBBI IPOEKTUPOBAHUS
2.2.12 | CAIIP B MeTaulyprudeckoM MaIluHOCTPOEHUHU
2.2.13 | CoBpeMeHHbBIE METO/IbI POCKTUPOBAHUS 000PYIOBAHHS METAILTYPrHYECKOr0 MPOU3BOACTBA
2.2.14 | OxoHOMHKa
2.2.15 | DnexTponpuBOI U aBTOMATU3AIIMS METAILTYPTUYECKOr0 000Py IOBaHHS
2.2.16 | DneKkTponpuBOJl METAIUTYPrUYECKUX MAIIUH
2.2.17 |JluHaMuKa ¥ IPOYHOCTh TEXHOJIOTUYECKUX MAIIHH
2.2.18 | luHamuveckue pacueThl MAlIMH U MEXaHU3MOB
2.2.19 | KypcoBas HayyHO-HcceaoBaTeIbckas padoTa (4acth 2)
2.2.20 | Merozasl yBenu4eHUs pecypca TEXHOIOTHYECKOT0 000y I0BaHHS
2.2.21 |IloxroroBka K MpoNERype 3alIUTHI U 3alHTa BBITYCKHON KBATH(UKAIMOHHON pabOThI
2.2.22 |llpaBoBeneHue
2.2.23 |IlpenmumioMHas MPAaKTHKA JUIS BEITOJHEHHUS BHITYCKHON KBaTH(UKAIMOHHOH PabOTHI
2.2.24 | IlpoMbliLIeHHAs: 3KONOTUs
2.2.25 | Okcrulyatanysi U pEMOHT METAJLTyPrHUECKUX MAllNH

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA




YK-1: Crioco6eH ocylecTBIATh NOUCK, KPUTHYECKHI AHAIN3 U CMHTe3 HHOopManuu, yMeHHe aHAJIM3UPOBATh NIPOLecChl U
CHCTEMBI € HCTIOJI30BAHHEM COOTBETCTBYIOIINX AHAJUTHYECKUX, BBIYHCIUTENLHBIX H IKCIEPHMEHTAJIbHBIX METO/I0B,
NMPHMEHSITh CHCTEMHBII1 MOAX0/ /ISl pellieHNHsI MOCTABJIEHHBIX 32124

3HaTh:

VYK-1-31 ocHOBHBIE 0OBEKTHI JUCKPETHON MAaTEMAaTUKU U METO/IbI X OMMCAHUS U UCCIIEA0BAHUHN; MPOOIEMbI aIrOPUTMUYECKOM
Pa3permMOoCTH 32184 1
3¢ PeKTHBHON BEIYUCIMMOCTH YHCET.

YK-2: CriocodeH co0MpaTh U HHTePIPeTHPOBATH JaHHbIE U ONPeAeJsiTh KPYr 3aa4 B paMKaXx II0CTABJICHHOM LeJIH,
BBIOMPATh ONTHMAJIBHbIE CIIOCOOBI PelieHHUs, HCXOAS U3 IeHiCTBYIOIIUX MPABOBBLIX HOPM, HMEIOIIMXCSI PeCYpCoB H
orpaHnYeHuii, yMeHHe 000CHOBBIBATH NPUHATHIE PeLIeHUsl

3HaTh:

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

YK-1: CriocoGeH ocyniecTBJIATH MOMCK, KPUTHYECKU aHAIN3 H CHHTE3 NH(POPMaLHH, YMeHHE AHAJIN3NPOBATH MPOLECCHI
CHCTEMbI ¢ HCMO0JIb30BAHHEM COOTBETCTBYIOLIUX AHAJTNTHYECKHUX, BBIYHCIUTEIbHBIX H YKCIEPHUMEHTAJIBLHBIX METO0B,
NMPUMEeHSITh CUCTEMHBII MOAXO0/ 115 pelieHusi MOCTABJIEeHHbIX 32124

Ymerb:

YK-1-¥1 pemars 0OCHOBHBIE 3a]a4l MaTEMaTHUECKOH JIOTHKH; OHO3HAYHO 33aaBaTh OOBEKTHI TUCKPETHOI MaTeMaTHKH,
HNPUBOAUTH UX K CTAHAAPTHEIM (JOpMaM, BEITIOTHATE SKBUBAJIEHTHBIC IPE0OPA30BaHNS; ONPEAENIATE CIIOKHOCTU aITOPUTMOB,
IpUMEHEHHUE MPSIMbIX U KOCBEHHBIX JI0Ka3aTeIbCTB TEOPEM, ONpe/IelIeHHe IPHHAATIEKHOCTH (QYHKIHNA K COOTBETCTBYIOIIUM
KJ1accam

YK-2: CniocodeH co0upaTh 4 HHTEPNPETHPOBATH TaHHBIE U ONPEAEJATH KPYr 3a1a4 B paMKaX MOCTABJIEHHOMH 11eJIH,
Bblﬁl/lpaTL ONTHMAJIbLHBIE CIIOCOODBI peuieHusi, uCXoas u3 ﬂCﬁCTBleI.I.[PIX MPaBOBbIX HOPM, HMCIOIIIUXCH PECYPCOB H
OrpaHUY€eHHii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsI

Ymerb:

VK-2-V1 peuraTb OCHOBHBIC 3a1a1n MaTEeMaTHYCCKOU JIOTUKHW, OJHO3HAYHO 3aJaBaThb 0OBEKTHI I[PICerTHOﬁ MaTCMAaTHUKH,
IMPUBOAUTH UX K CTaHAAPTHBIM (bOpMaM, BBIIIOJIHATH 39KBUBAJICHTHBIC HpeO6p330BaHI/Iﬂ; ONpeaAcIsATh CJIOKHOCTHU aJITOPUTMOB,
IIPUMEHCHUC NIPSAMBIX 1 KOCBCHHBIX JOKa3aTCJIbCTB TCOPEM, ONPCACICHUC IPUHAIJIC)KHOCTHU d)yHKI_II/Iﬁ K COOTBETCTBYIOIIIUM
KJ1accaM

YK-1: CriocodeH ocylmecTBJIATh MOMCK, KPUTHYECKH I aHAJIU3 U CMHTe3 HHGOpMaUuH, yMeHHe AaHAJTU3UPOBATH MPOIECCHI U
CHUCTEMBbI C HCITOJIB30BAHUEM COOTBETCTBYHOIIIHUX AHAIUTUYCCKUX, BBIYHCIUTECJIbHBIX U OKCIIEPUMEHTAJTBbHBIX METO/10B,
NMPUMEeHSITh CUCTEMHBIH MOIXO0/ AJs peleHusi MOCTABJIEeHHbIX 32124

Baanernb:

VYK-1-B1 Bnanerb METOIaMU MaTEMaTHIECKOM JIOTUKH JIJIS pellieHuns 3a1a4 (popMalin3alliy, aHaIi3a U CHHTE3a JIOTHYECKUX CXEM,
JUTS HAXOKICHHSI MHBAPUAHTOB LHUKIMYECKUX U YCIOBHBIX KOHCTPYKIUI B HH(POPMATHKE, AJIS BHITIOJIHEHHS YKBUBAJICHTHBIX
peoOpazoBaHMii; METOIaMH IPUMEHEHHSI IOTHYECKOT'0 MOAX0/1a K PELICHHIO CIIOKHBIX 33724 C IOMOIIBI0 UX JIEKOMITO3UIUH.

YK-2: CiocodeH co0MpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 3a1a4 B PaMKaX MOCTABJIEHHOM LeJIH,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PelIeH ST, HCXOAS U3 JelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCypcoB 1
OorpaHH4YeHHii, yMeHHe 000CHOBBIBATH MPUHATHIE PelleHHus

Baagers:

YK-2-B1 Bnajerh MeToIaMi MaTEMaTHIECKOW JIOTHKH JUTS PEIICHUs 3a1a4 (opMai3aliy, aHAIU3a U CHHTE3a JIOTHISCKUX CXEM,
JUTS. HAXOYK/ICHHSI THBAPUAHTOB UKIHYECKUX U YCIOBHBIX KOHCTPYKITUI B MH(POPMATHKE, IS BRITIOJIHEHHS DKBUBAJICHTHBIX
npeoO0pa3oBaHuil; METOJaMU PUMEHEHHS JJOTHYECKOro OAX0/Ia K PEHICHUIO CIIOHBIX 33734 ¢ IOMOUIBIO UX JEKOMITO3UIIHH.

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHun i pecypcsl padoTsl

Pa3gen 1. Beenenne.
IIpeamer MmexaHUKH
JKUIKOCTH M ra3a u
KpaTKas ucTopus eé
pa3BuTHs. OCHOBBI
THAPOCTATHKH




1.1 I'uopocraruueckoe 0,5 VK-1-31 VK-1- JI1.1 J11.2
nasienre.OCHOBHOE Y1 VK-1-Bl JI1.3J13.1
ypaBHEHUE VK-2-31 VK-2- | D122 33 54
ruapoctatuku./laBnenue V1 YK-2-Bl
JKUJIKOCTH U Ta30B Ha
IUIOCKYIO HaKJIOHHYIO
cTeHKy./laBieHne )XuIKOCTH
Ha HWIMHIPUIECKYIO
MIOBEPXHOCTb.3aKOH
Apxumena u ero
npunoxenue.Ilopepxnoctu
paBHoro nasnenus /JIex/

1.2 I'uopocraruueckoe 0,5 VK-1-31 YK-1- JI1.1 J11.2
nasiieHrne.OCHOBHOE V1 YK-1-Bl1 JI1.3J13.1
ypaBHEHUE VK-2-31 VK-2-| 3103054
TUAPOCTAaTUKU.J|aBneHue V1 YK-2-B1
MKUJIKOCTU Ha IUIOCKYIO
HaKJIOHHYIO CTeHKY. /JIex/

1.3 Pemenue 3anau nuis 0,5 | YK-1-31 YK-1- J1.2
JKUJIKOCTEN HaXOISIIXCS B V1 YK-1-Bl JI1.3J12.1J13.
MOKOE B TPSIMOYTOJIbHOM YK-2-31 YK-2- 1
pe3epByape.B mokoe Ha ¥V1 VK-2-Bl 213354
TUTOCKYIO HAKJIIOHHYO
crenky /I1p/

1.4 Pemenwue 3amau nuis 0,5 | YK-1-31 YK-1- JI1.2
KHAIKOCTEH HAXOIAIUXCS B V1 YK-1-B1 JI1.3J12.1J13.
MOKO€E Ha WIAHIPUIECKYIO VK-2-31 YK-2- 1
MOBEPXHOCTH.B mokoe Ha Y1 YK-2-Bl1 213354
MIOBEPXHOCTH CJIOKHOM
koH¢wuryparun /I1p/

1.5 KontponbHas padoTa 0,5 | YK-1-31 VK-1- J1.2
Nel /Tp/ Y1 VK-1-B1 | JI1.3J12.1J13.

VYK-2-31 VK-2- 1
V1 YK-2-Bl1 21093 54

1.6 OCHOBHOE ypaBHEHHE 10 VK-1-31 YK-1- | JI1.1J11.2
TUAPOCTATUKU. 3aKOH V1 VYK-1-Bl JI1.3J12.1J13.
Apxumena u ero YK-2-31 YK-2- 1
MPUIIOKEHNE. V1 YK-2-B1 2193 54
l'uppocraruueckuit Hamop u
SHEPreTUYeCKUi 3aK0H JUIs
KHUIIKOCTH B paBHOBecuu /Cp/

1.7 [ToaroroBka K KOHTPOJILHOM 6 VK-1-31 YK-1- | JI1.1J11.2
paborte Nel. BeimonHeHnue Y1 VK-1-Bl JI1.3J12.1J13.
pazzena JoOMaIIHEero YK-2-31 YK-2- 1
3amanus. /Cp/ V1 YK-2-Bl 2193 54
Pa3gen 2. OcHoBBI
TUAPOIMHAMHUKH

2.1 OCHOBHBIE TIOHATHS O 0,5 VK-1-31 YK-1- JI1.1 J11.2
JNBDKCHUM JKUJIKOCTH U V1 YK-1-Bl JI1.3J13.1
ra3oB.YpaBHeHue bepHyu YK-2-31 YK-2- 213354
JUTSL UJTeAITbHOM Y1 VK-2-Bl
JKUJIKOCTH. Y paBHEHHE
bepnynnu i peanpHon
XKUIKocTu. M3mepenue
CKOpOCTH TIOTOKA H Pacxojia
JKUIKOCTH U rasa. /JIex/

2.2 Pemenue 3ama4 Ha IBHKEHHE 0,5 | YK-1-31 YK-1- | JI1.2J12.1J13.
YKUJIKOCTEH MpH JIAMUHAPHOM Y1 VK-1-Bl 1
1 TypOyJIeHTHOM VK-2-31 VK-2-| D103054
pexume. /Tp/ Y1 YK-2-Bl




2.3 OCHOBHBIE TIOHATHS 1 14 VK-1-31 YK-1- | JI1.1J11.2
OnpeAeICHHs, BUIbI V1 YK-1-B1 JI1.3J12.1J13.
IBYKCHHUS JKUJIKOCTH. VK-2-31 YK-2- 1
YpaBHeHus Diinepa u ero V1 VK-2-Bl 313354
IIpUMEHEHUE. Y paBHEHHUS
bepnynnu u ero
npumenenue. /Cp/

2.4 Brinonnenue pa3nena 6 VK-1-31 VK-1- | JI1.1J11.2
noMarHero 3aganus. /Cp/ V1 YK-1-B1 JI1.3J12.1J13.

VK-2-31 VK-2- 1
Y1 YK-2-Bl1 2193 54
Paznen 3. 'mapasimyeckoe
CONMPOTHBJIEHHE

3.1 Pexxumbl qBMOKEHUS 0,5 | YK-1-31 YK-1- | JI1.1JI1.2
YKUJIKOCTH U rasa. Y1 VK-1-Bl JI1.3J13.1
Kapurauus. [Torepu Hamopa VK-2-31 YK-2- 2193 54
IIPY JIAMUHAPHOM U V1 VK-2-Bl
TyOyJIEHTHOM TEUEHUU
KHUIKOCTH.MeCTHBIE
THIPaBIHYECKHE
comnpoTusieHus. /JIex/

3.2 Pemenwne 3amau Ha morepu B 0,5 | YK-1-31 YK-1- | JI1.2J12.1J13.
TpyOOIPOBOIaX C MOMOIIIBIO Y1 VK-1-Bl 1
ypaBHeHus bepHysum s VK-2-31 YK-2- 21923 54
WIeabHOW U peabHON Y1 VK-2-Bl
sxuakocta /TIp/

33 KonrtponbHas padoTa 0,5 | YK-1-31 YK-1- | JI1.2J12.1J13.
Ne2 /Tp/ Y1 VK-1-Bl1 1

VK-2-31 YK-2-| 3132354
Y1 VK-2-Bl

34 PexxuMebl nBrKeHUs 18 VK-1-31 VK-1- | JI1.1JI1.2
XKUJIKOCTHU, pacxo] ¥1VK-1-B1 | JI1.3J12.1JI3.
JKUJIKOCTH, IIOTEPU IIPU YK-2-31 YK-2- 1
Pa3HBIX ABMIKCHUH V1 YK-2-B1 2153 54
KHJIKOCTH. 3aKOHBI U
OTIpe/IeNICHHs TapaMeTPOB
JIBIDKEHHST KHUJIKOCTH
(naBneHMi, CKOPOCTEH).

I'mppaBnuueckue
COIIPOTHBIICHUS 1
3aBUCHUMOCTH HOTEPH OT
BUJIOB HACAJIKOB M TCOMETPUU
Tpy6ompoBomoB. /Cp/

3.5 [ToaroroBka K KOHTPOJIBbHOU 8 VK-1-31 YK-1- JI1.1 JI1.2
pabote Ne2. Brimonnenue Y1 VK-1-B1 | JI1.3J12.1J13.
paszfelna JoMaIIHero YK-2-31 YK-2- 1
3amanus. /Cp/ Y1 YK-2-Bl 21093 54

Pasnen 4. Ucreuenue
SKMJIKOCTH U3 OTBEPCTHId,
HACAIKOB M H3-TI0]
3aTBOpPOB




4.1 HcreueHnue uepes mMasble 1 VYK-1-31 YK-1- | JI1.1JI1.2
OTBEPCTHS B TOHKOW CTEHKE Y1 YK-1-Bl1 JI1.3J13.1
IIPY IIOCTOSTHHOM HAaIope. VK-2-31 VK-2-| D31023054
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
nmoBepxHocTH. /JIek/

4.2 Pacuers! npu ucreuenue 0,5 | YK-1-31 YK-1- | JI1.2J12.1J13.
JKAJKOCTHU 4epe3 HACAIKA V1 YK-1-B1 1
[P IOCTOSIHHOM VYK-2-31 YK-2- 2102354
Harope;Yepes oTBepcTUs U Y1 YK-2-Bl1
HACaJIK! TP MEPEMEHHOM
Harope (OIopoKHEHUE
cocynoB);13-mox 3aTBOpa B
ropu30HTaIbHOM JT0TKe /TIp/

43 Hcredenue sxuakocTu yepes 16 VK-1-31 YK-1- | JI1.1J11.2
pasHble BUBI OTBEPCTHI IPU V1 VK-1-B1 JI1.3J12.1J13.
Pa3IUYHBIX PeKUMaX U IO VYK-2-31 YK-2- 1
CJIOXHBIM Y1 YK-2-Bl1 213354
TpybomnpoBogam /Cp/

4.4 Brinmonuenue pa3nena 6 VK-1-31 YK-1- | JI1.1 JI1.2
noMarHero 3aganus. /Cp/ V1 VYK-1-Bl JI1.3J12.1J13.

VYK-2-31 VK-2- 1
Y1 YK-2-Bl1 21093 54
Paznea 5. 'mapaBanyeckuii
pacuer NpocThIX
TPyOONIPOBOI0OB

5.1 [Ipocroii TpyGorpoBo 1 VK-1-31 YK-1- | JI1.1J11.2
MTOCTOSTHHOT'O CEUEHUSI. Y1 VK-1-Bl JI1.3J13.1
CoenuHEeHUs MPOCTHIX U VK-2-31 YK-2-| D3132354
CJIO’KHBIX TPYOOIPOBOJIOB. Y1 YK-2-Bl1
Tpy0OonpoBoabI C HACOCHO
rosiayen KUAKOCTEH.

I'mppasinyeckuil yaap.
W3menenue npomyckHOR
CIOCOOHOCTH TPYOONPOBOIOB
B TIpOIIECCE UX
sKcIuTyatanu. /Jlex/

5.2 KonTponbHas pabora 0,5 | YK-1-31 YK-1- | JI1.2J12.1J13.
Ne3 Mlp/ Y1 YK-1-B1 1

VK-2-31 YK-2- | D122 33 54
Y1 VK-2-Bl

53 IMoaroroBka kK KOHTPOJBHOM 12 VK-1-31 YK-1- | JI1.1J11.2
padote Ne3. BeimonHeHue Y1 VK-1-Bl JI1.3J12.1J13.
pasziena JOMAIIHErO YK-2-31 YK-2- 1
3aganus /Cp/ Y1 YK-2-Bl 2122

54 3auer o 4 VYK-1-31 YK-1- | JI1.1JI1.2
nucuuiuinHe"MexaHrka Y1 VK-1-Bl JI1.3J12.1J13.
JKAIKOCTH M rasza" /3auér/ VK-2-31 YK-2- 1

V1 YK-2-Bl 2102354
Pasgen 6. ITogroroBka k
KOHTPOJbHBIM
MepONpPUATHIM H
BBINOJIHSIEMBIM padoTam
6.1 O06bem yacoB 0

CaMOCTOATEIBHOU paboThl Ha
noarotoBky k KM /Cp/




6.2

O0BeM yacoB

CaMOCTOSITEILHOM pa6OTLI Ha

moaroToBky kK BP /Cp/

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KonTpoJbHbIe MeponpusiTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH H T.II), BONPOCHI JIsl
CaMOCTOSITETLHOM MOATOTOBKH

Konx
KM

Konrponsnoe
MeponpusTue

IIpoBepsiemble
WHIUKATOPBI
KOMITCTCHITUH

BOHpOCBI JUIA IOATOTOBKH

KM1

Teopernu
€CKHUE BOIIPOCHI K
KOHTPOJIBHOU
pabote Nel

VYK-1-31;YK-1-
V1;¥K-2-31;VK-2-
V1

1. Uro Takoe IMHHS TOKA U TpaeKTOpHs yacTulbl xkugkoctu? Koraa
oHH coBnagarT? UTo Takoe aneMeHTapHas CTpyiKa, KaKUMU
CBOIfcTBaMHM OHA 00JIaJaeT MPH YCTAHOBUBIIEMCS JBHKECHUN
xKuaKocTH? 2.YUTo Ha3bIBaeTCS MOTOKOM XKUIKOCTU U )KUBBIM CEUCHUEM
noTtoka? Kakumu ruipaBIu4ecKUMU 3IEMEHTAMU XapaKTepU3yeTcs
JKHMBOE cedeHune nmotoka? 3.UTo Ha3bIBaeTCA pacxo/loOM XKUAKOCTH U raza
U CpelHel CKOPOCThIO MoToKa? 4.UeM oTiinvaercs IBHKEHHE,
yCTaHOBHUBIIIEECS OT HEYCTAHOBUBIIETOCS, PABHOMEPHOE OT
HEepaBHOMEPHOTO, HaIlopHoe OT Oe3HanopHoro? IpuBennTe
npakTHYecKue mpuMepsl. 5.KakoBo aHamMTHYECKOE BRIPAXKEHHE,
TeOMETPUUYECKUI U SHEPreTUUECKUii CMbIC YpaBHEeHUs1 bepHyn ans
3JIEMEHTAPHOMN CTPYHKH HJICAIbHOM U peaibHON KUIKOCTH? 6.B uem
oTIINYYe ypaBHEHNS bepHyIuTH 11 MoTOKa peaabHOMH KUIKOCTH OT
ypaBHeHHs bepHym 1 3nemenTapHo# cTpyiiku? Uto Takoe

KO3 QUIMEHT KHHETHYECKON SHEPTUH, OT YEeTO OH 3aBUCHUT U 4TO
yuuthiBaeT? 7.Ha uem ocHOBaH NPUHLUI 1€HCTBUS POTOPHBIX
HacocoB? 8.YTo Ha3bIBAEeTCs ABICHUEM B TOUKE, KAKUMU JIByMS
cBolicTBamMu oHO obnamaet? 9.Kakoit BUJ MMeeT OCHOBHOE YpaBHEHHE
ruapocTatuku? KakoB ero sHepreTuueckuii U reOMeTpU4ecKHid CMBICT?
10.Yro Ha3pIBaeTCs MOIHBIM (a0COTIOTHEIM) M H30BITOUYHBIM
naBieHueM?

KM2

Teopernueckue
BOIPOCHI K
KOHTPOJIbHOH
pabote No2

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

1.Kakue Bl 3HaeTe equHUIBI n3Mepenus qapieHns? 2. Kaxue npubopst
Ha3bIBalOT MAHOMETPAMHU U BAaKyyMMETPaMU, YTO OHU U3MEPSIOT?
Kakxum nprudopom U3MepstoT pa3HOCTh TABICHUH U IBYX Pa3IHIHBIX
toukax? 3.Kak ¢popmymupyercs 3axon [Tackans? Kakoe npumenenue
HaXOIUT JTOT 3aKOH B TexHuke? 4.Kax onpenensercs cuna
THIPOCTATHYECKOTO JAaBICHUS KUIKOCTH Ha TUIOCKYI0 Gurypy? Urto
TaKoe [IEHTp AAaBICHHS U KaK HaXOIUTCS MTyOMHA €ro MOTPpyKeHHs?
5.Yto Ha3bIBaeTcs HamopoM Hacoca? Kakue cymecTByoT cnoco0bt
onpenenenus Hanopa? Korna kakoii ciocod npumensiercs? 6.Kakue
CYIIECTBYIOT 30HBI THIPABINIECKOT0 CONMpOTHBIeHN? OT Uero
3aBUCHT KO3((QUIMEHT THAPABINIECKOTO TPEHHUS B KX 0 U3 3THUX
30H? 7.IlpuBeanTe MpUMepbl MECTHBIX THAPABINIECKUX
conporusieHuit. 8.KakoBa opMmyra it onpenesieHnsi MECTHBIX
MOTEph Haropa Mpu TypOyJIeHTHOM pexume Tedenus? 9.11o kakoi
(opmyne ompenensercss KO3(Q(UINEHT MECTHOTO COIIPOTUBIICHUS TIPU
BHE3AITHOM PACLIMPEHUH I10TOKA?




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

[IpakTuyeckue
3a7laHusl 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

IIpakTuyeckue
3aJaHus 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

VYcaoBus
CIIa4yH JIOMAaIIHEro
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
3aIUCh O MIPABUIIHLHOM €r0 BHITOJTHEHUH




P4

Teoperuu

€CKHE BOITPOCHI AJIs
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)

IIpu omeHke KOHTPOIBHON pabOTHI HCHONB3yeTCsl OMHAPHAS CHCTEMa, KOTOpast IPeayCMaTpUBAET CIEAYIOLINE Pe3yIbTaThl U
KPUTEPHH OLEHUBAHUS:

«3a4TEHO» KoHTposnbHas paboTa COOTBETCTBYET BCEM IMPEABSIBISEMBIM TPEOOBAHUSAM, IPABUIILHO BBIIOJHEH PacyeT BCeX
napaMeTpoB.

«HE 3a4TEHO» Pa6oTa He COOTBETCTBYET GONBIIMHCTBY MPEABSBIIEMbIX KPUTEPUEB, PACUETHI MAPAMETPOB MPOBEIEHBI C
OIIMOKaMU.

OrmeHka pe3yabTaTOB CAAYH 3a4eTa OCYIIECTBIIETCS 10 OMHAPHOI cHcTeMe, KOTopast IpelyCMaTPHUBAET CIECAYIOIIUE Pe3yIbTaThl U
KPUTEPUH OLICHUBAHUSL:

«3ager» OOyuarommiics rTyOOKO M COAEPKATEIBHO PACKPHIBACT OTBET Ha KAXKIBIA TCOPETHUESCKUI BOIPOC, HE JOIYCTHB
omm60k. OTBET HOCUT Pa3BepHYTHIM M HCUEPIBIBAIOMINI XapakTep. OOyJaromuiics B IETIOM PaCKPhIBACT TEOPETHUCCKHE BOIIPOCHL,
OJJHAaKO OTBET XOTs OBl HAa OIUH U3 HUX HE HOCUT Pa3BEpPHYTOr'0 M HCUEPIIBIBAIONIETO XapakTepa. OOyUarolHics B IeJI0M
PacKpbIBaET TEOPETUYECKHE BOIPOCHI U IOMYCKAET sl HETOYHOCTEN.

«He 3auer» OOyuarommiicst He 3HaE€T OTBETOB Ha ITOCTABJIEHHBIE TEOPETHUECKHE BOIIPOCHI

Kpurepun oLieHKH OTBETOB Ha 3a4eTe, IPOBOAMMOM B IUCTAHIIMOHHOI (opme B LMS Moodle:
«3auTeHO» 30-18 BepHBIX OTBETOB
«He 3aureno» 17 1 MeHee BEpHBIX OTBETOB.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepaTrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU 3arinaBue Bubnuoreka W3natenscTBO, TOA, 71. aApec
JI1.1 | Kynunos B.A.,, I'uppasnuka: YueGHOe ocobue M.: Beicuras mkoma, 2007,
Kaprammos 3.M.
JI1.2 | A JJ.T'uprunos Mexanuka XUJIKOCTH U Ta3a M.: Uudpa-M, 2015,
(ruapaBnuka): Y4eOHHK
JI1.3 |T'yce AA. MexaHuKa )KHIKOCTU U rasa: IOpaiir, 2019,
y4eOHUK

6.1.2. JlonoHUTeILHAS JIMTEpaTypa

ABTODBI, COCTaBUTENTN 3ariaBue Bubmmorexa M3narenscTBo, rox, 311. axpec
JI2.1 |B.H. Merpesenu COopHHK 33724 110 KypCy , 2008,
TUIPABIUKH C PELICHUSIMHU:
[IpakTukym

6.1.3. Meroauueckue pa3padoTku

ABTODBI, COCTaBUTENTN 3arnaBue Bubmmorexa N3parenscTBo, rox, 311. axpec
JI3.1 |IIpuGsrTKOB M. A. MexaHuKka KUJIKOCTH U Ta3a: M.: MUCuC, 2002,
Y4eOHO-MeToanYeCcKoe http://elibrary.misis.ru/action.php?
nmocobue kt path_info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=1603

6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

91 LMS Canvas https://Ims.misis.ru/enroll/Y CXXDH
3 ®enepanpHbIi mopran «Poccutickoe http://edu.ru
oOpa3oBaHUe» [ DIEKTPOHHBIN pecypc]
33 | OTkpsITOE 0Opa3oBaHue [DIEKTPOHHBIN pecypc| http://openedu.ru
4 Poccwuiickas rocynapcTBeHHas OnbIHoTeKa http://www.rsl.ru
[DnexTpoHHbIH pecypc]

6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust

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

I1.2 | Bbpaysep Google Chrome

I1.3 | Bbpay3sep Yandex

11.4 Microsoft Teams

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. | Hasunauenune OcHariexnne




211 VYuebnas  ayamropus  [uid  3aHATHH | Kommekr — ydeOHON  mebemm  Ha 44 wMmecTt A
JIEKIIMOHHOTO THIIA, MPaKTHYECKUX | O0ydaromuxcs, 1  CTaOMOHApHBIA  KOMIIBIOTEp IS
3aHATHI IpernojaBaTeNs C BBIXOAOM B HHTEpPHET, MPOEKTOpP, 3KpaH

HACTCHHBIH, JIOCKa ayIWTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3HOHHBIe mporpamMMel MS Office, MS
Teams, antuBupyc Dr.Web.

212 VYuebnas  ayamropus  [uid  3aHATHH | Kommekr — ydeOHOM  mebemm  Ha 44 mecT A
JIEKIIMOHHOTO THUIA, MPaKTHYECKUX | OOydaromuxcs, 1  CTalMOHApHBIA  KOMIBIOTEp IS
3aHATUI IpernojaBaTeNs C BBIXOAOM B HHTEpPHET, MPOEKTOpP, 3KpaH

HACTEHHBIH, J/OCKa ayauTOpHas MenoBas, BeO Kamepa,

KOJIOHKH, JIMIEH3HOoHHBIe mporpamMMel MS Office, MS
Teams, antuBupyc Dr.Web.
212 Yuebnas aynutopust  ansg  3adsatwid | Kommiekr  yueOHoi — mebemun  Ha 44 wmect s
JIEKITMOHHOI'O THIIA, NPAKTHYCCKUX | O0ydYaromuxcs, 1  CTalMOHAPHBIA  KOMIIBIOTED IS
3aHATHH MPENoJaBaTeNss ¢ BBIXOJOM B HHTEPHET, MPOCKTOp, dKpaH

KOJIOHKH, JHIEH3HoHHble mporpamMel MS Office,
Teams, antuBupyc Dr.Web.

HACTCHHBIM, [OCKAa ayIWTOpHas MenoBas, BeO Kamepa,

MS

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

OcBoeHHE TUCHMIUIMHBI IPEAToaraeT Kak IIpoBeeHHE TPaIUIHOHHBIX ayJUTOPHBIX 3aHATHH, TaK U paboTy B JJICKTPOHHON
nHpopmarmonHo-06pazoBarensHON cpene HUTY «MUCHC» (ODMOC), 9acTbio KOTOPOH HEMOCPEICTBEHHO IPeTHA3HAUYCHHOH IS
OCYIIECTBIICHNUS 00pa30BaTEIBFHOTO MpoIiecca SBIseTCs DIEKTPOHHBIN 00pa3oBaTenbHbIA pecypc LMS Moodle.

PexomMeHmaImy 1Mo yCIentHoMy OCBOSHHUIO Kypca B TPaIUIIMOHHOH (opMme.

J1s1 yCTIenmHOro YCBOCHHUS TEOPETHIECKOTr0 MaTeprasa HeoOX0IIMMO PEry IIpHO ITOCEIaTh JICKIINH, IEePEIUTHIBATE JICKITMOHHBIH
MarepHall, 3HaYMTeIbHOE BHUMAHUE YIENSATh CAMOCTOSITEIbHOMY M3YyUYEHHIO JIUCIUILIMHBI.

VYcrenHoMy 0CBOSHHIO Kypca TaKkXKe TOMOKET BeICHHE TEPMHHOJIOTMYECKOTO CIIOBApS, YTO TI03BOIMT ObICTpEe yCBauBaTh
TEOPEeTHYECKUI MaTepHaj, TPaMOTHO CTPOUTH CBOIO pedb IPH YCTHBIX M MMICEMEHHBIX OTBETaX.

[IporpamMma TUCIUIIIMHEI BKJIOYAET IPaKTHIECKUE U Ta00paTOPHBIEC 3aHITHUS, BRIIOJIHEHHE KOHTPOIBHOH PaboTHI.

KonTposnbHas pabora oTiMyaeTcs 3HaYUTEILHBIMU 3aTPaTaMH BpEMEHH U TpeOyeT OT CTyIeHTa 3HaHMH JIEKIIMOHHOTO MaTepHalia u
OO0JTBIIOrO BHUMAaHHUS. B CBSA3H ¢ 3THM, ITPH IIIAHUPOBAHUHU CBOCH CAMOCTOSTEIBHON pabOTHl BaM CIEAYET YUUTHIBATE, YTO MIPOITYCK
JICKIIMOHHBIX 3aHATHI ¥ HEBHUMATEIbHOE OTHOIICHNE K U3YYEHHIO MaTepHaja CyIIeCTBEHHO OCIIOKHUT BBIITOIHEHNE KOHTPOIBHON
paboThI.

OdopmiteHHast B COOTBETCTBHH CO CTaHAAPTaMH KOHTPOJbHast paboTa caercs Ha Kadeapy MeTarypruieckux TeXHOJIOTHH 1
obopynoBaaus. KoHTpobpHas paboTa cuuTaercs 3a4TeHHOM, €CIIN OHa IIPOBEpPEHa MpeItoiaBaTesieM, BeTyIHM 3aHATH, 1 IMeeT
COOTBETCTBYIOIIYIO 3aIIUCh O IIPABUIBHOM €€ BHIOIHEHUH.

JlaGopaTopHble pabOTHI CBA3aHBI CO 3HAYUTEIEHBIMU 3aTpaTaMy BPEMEHH, KPOME TOTO, JUIsl UX MTOJTHOIIEHHOT'O BBIOJTHEHUS
TpeOyeTcs ygacTHe B Hel HECKOIBKHX CTYACHTOB MO/ PYKOBOJICTBOM y4eOHOTO MacTepa. B CBsI3M ¢ 3THM, ITpHU ITAHUPOBAHUHT
cBOeH y4eOHOI pabOTHI BaM CIEAyeT YIUTHIBATh, UYTO IIPOITYCK JJAOOPATOPHOTO 3aHATHS CBSI3aH CO CIIOKHOCTSAMH UX BBIITOJTHEHHUS.
[oaroroBka K BBINOJIHEHHIO JIAGOPATOPHOM PabOTHI 3aKIFOYACTCS B COCTABICHUH TEOPETHUECKOTO BBEACHNUS K J1a00OpaTOpHOM
pabore. ITocne BeImonHEHNS 1a00paTOpHOH paboThl oopmiLsieTcs oT4yeT. PaboTa cunTaercs MOJHOCTBIO 3aU4TEHHOH IoCIe ee
3aIMTHL. 3ammuTa Ja00paTOPHBIX paboT MPOBOANTCS Ha TaOOPATOPHBIX 3aHATHAX.

YdacTre B IPaKTUIECKHUX 3aHATHAX TPeOyeT OT CTyAEHTOB BBICOKOH CTEIICHN CAMOCTOSITEIFHOCTH U CIIOCOOCTBYeT Ooiee
IIIyOOKOMY OCBOCHHUIO TEOPETHUECKHX ITOJIOKEHUH M MX MPAKTHYECKOT0 UCHONIb30BaHMs. [10 HHIMBU Iy aIbHBIM HCXOXHBIM
JJAHHBIM, BbIIaBa€MBIM B HauaJle MIPAKTHUECCKUX 3aHATHH, HEOOXOIMMO ITPOBECTH CAMOCTOSITENBHbIE PACUETHI M CHIETATh BHIBOIBI 11O
TIOTyYeHHBIM pPe3yJIbTaTaM: O XapaKTepe MOMyIeHHbBIX JaHHBIX U 00 HX COOTBETCTBHHU PEaNbHBIM ITPOU3BOJCTBEHHEIM BEIMIMHAM.
[MoaroroBka K 3a4eTy 110 AUCLHUIUIMHE 3aKII0YACTCS B U3YYEHUH TEOPETHYECKOr0 MaTepHala 1o KOHCIIEKTaM JIEKLMi, HICTOUHHKaM
OCHOBHOM ¥ JIOTIOJHUTEIBHOH JINTEpaTyphl, BKIIOYas TEMbl CAMOCTOSATEINEHOTO H3yYEHHSI.

PexoMeHnanuy o OCBOCHHUIO AUCHUILTHHEI B TUCTAaHIMOHHON (opMe.

LMS Moodle no3BonsieT UCIOIb30BaTh CIICHUAIBHBIA KOHTEHT U 3JIEMEHTBI JJIEKTPOHHOT0 00Y4eHHUS U JUCTAaHIMOHHBIX
obpazoBarensHbIX TexHONOrnit. LMS Moodle ucrons3yercst mpenMymecTBeHHO ISl aCHHXPOHHOTO B3aNMOJIEHCTBHS MEXITY
yJacTHHKaMH 00pa30BaTEeIBHOTO MPOoIecca MOCPEACTBOM ceTn «HTepHeT».

Urto06s! 3¢ GEeKTUBHO UCTIONB30BaTh BO3MOkHOCTH LMS Moodle, a COOTBETCTBEHHO U YCIIEIIHO OCBOUTH JHUCIHILINHY, HYXKHO:

1) 3aperucTpupoBaThcs Ha Kypc. Jl1s 9TOro Hy»KHO MepeiiTu o CChUIKE, BbIAaBAEMOI COTPYIHUKAaMH JeKaHaTa UiIn
npernosaBateneM. JIOTHH U apoib COBIIAAAeT ¢ JIOTHHOM U MapojeM oT jmgHoro kabunera HUTY MUCHUC;

2)B pyOpuke «B Hauamo» 03HAaKOMHTECS C COAEpKaHNEeM Kypca, BOIIPOCAMH ATl CAMOCTOSTEIBHOM ITOATOTOBKH, YCIOBUSMH
JIOITyCKa K aTTecTaluu, popMoi MpOMEXyTOUHON aTTecTalnu (3a4eT/9K3aMeH), KpUTEPUSIMH OLIEHUBAHUS U JP.;

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

4)B pyOpuke «bubaroTeka» BO3MOXKHO MOIOUPATH IJIs1 BHIIOJTHEHHS MUCBMEHHBIX PadOT (KOHTPOJIbHBIE, TOMAIIHNE paboThI,
KypCOBBIE PabOTBI/TIPOESKTHI) JIUTEPATYPY, pasmeniennyo B 9bC HUTY «MUCHUC;

5)B pyOpuke «3amaHusD» HY)KHO O3HAKOMHTECS C COJepKaHNEeM 3a/IaHMs K MMCBMEHHOH paboTe, CpOKaMHt CadH, KpUTCPHIMH
OLICHKU. B ycTaHOBIEHHBIE CPOKH BBIITOTHUTH PabOTY(bI), HOATPY3HUTH 3/€Ch JKE IS IPOBEPKH. ¥ JOOHO Ha3bIBATh (haiin paboThI
cleayromuM oopa3zoM (Ha3BaHue MpeaMeTa (CokpaieHHo), rpynmna, @O, nara aktyanuzaunu (Ipyu HOBTOPHOM Pa3MELIEHUH)).




Hanpumep, Meramnyprudeckue TexHonorun Meanos .M. BTMO-18 19.03.2020. Ecniu paboTa comepKuUT pHCYHKH, HOPMYIIH,
TO C LIEJIBIO COXpaHeHus (HOpMaTUPOBAHUS ee Hy>KHO moArpysxars B pdf popmare.

Pabora, moarpy»xaemas 1yt IPOBEPKH, TOJDKHA:

- COZepKaTh BCE CTPYKTYPHBIC AICMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO 9acTh, 3aKIIFOUCHHE, CIINCOK HCTOYHUKOB,
npUIoKeHHs (Ipu HEOOXOTUMOCTH);

- OBbITH 0(hOpMIIEHA B COOTBETCTBUH C TPESOOBAHUAMHU.

[IpenonaBarens B TeUEHNE YCTAHOBIEHHOTO CpoKa (He Ooiee IecsaTH AHel) mpoBepseT paboTy 1 pa3MeInaeT B KOMMEHTapHIX K
3aJaHUIO PEleH3UI0. B Heil OH yka3bIBaeT KaK MOJIOXKUTENbHBIE CTOPOHBI paboTHI, Tak 3aMeuanus. [Ipu Hanu4uu B peneHsuu
3aMeuaHuil 1 peKoMeHalui, Hy’KHO BHECTH TONPABKU B paboTy, HOATPY3UTH €€ 3aHOBO JUIs TOBTOPHOM mpoBepku. IIpu sTom
Ba)KHO CJIEANTH 32 CPOKAMH, B TCUCHHE KOTOPBIX TOJDKHO OBITH BBITIOHEHO 3a1anne. [Ipi HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTesieM BO3MOXKHOCTD IIOATPY3UTH PA00OTY OCTAeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE 0 HapYIICHHH CpoKoB. [To
OKOHYAaHUH CEMECTpa MOATPY3UTh PabOTy HE MOIyUHTCS;

6)B pyOpuke «TecTb» NPOHTH TECTOBBIC 3a/laHUsI, OCBOUB COOTBETCTBYIOIINH MaTepuall, pa3MEILEeHHbIH B pyopuke «Momynn»;
7)B pyOpuke «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHUN YUTATh OOBIBICHH, pa3MellaeMble IPernoAaBaTeNeM, 1aBaTh 00PaTHYIO CBA3b;

9)B pybpuke «O0Cyx’IeHH» CO3/1aBaTh OOCYKIACHUS U yUacTBOBATh B HUX (0OCY’KIAIOTCs 00LIME MOMEHTHI, BHI3BIBAIOLIIE
BOIIPOCHI Y OOJBIIMHCTBA TPyMIIHl). JJaHHAS pyOpHKa TakKe MOXKET OBITh MCITONIB30BaHa ISl B3ANMHON IIPOBEPKH;

10)IposSBIATE PEryIApHYIO aKTUBHOCTH Ha Kypce. [IpenMyIecTBEHHO I CHHXPOHHOTO B3aMMOJICHCTBUS MEXKAY YUYaCTHIKAMHU
o0pa3oBaTenbpHOro npolecca nocpeacTsoM cetu «MaTepHer» ucnonssyercs Microsoft Teams (MS Teams). UToObI TOTHOLIEHHO
UCIIOJIB30BATh €r0 BO3MOXKHOCTH HY)KHO YCTaHOBHTSH IpuiiokeHne MS Teams Ha nepcoHanbHbII KOMITBIOTED U TenedoH.
CrapocrtaMm Hy)HO co3aath rpynmny B MS Teams. Yuactue B rpyrine no3Bosiser:

- CIIyIIaTh JICKIUY;

- paboTaTrh Ha MPaKTUYCCKUX 3aHATHUIX;

- OBITH Ha CBSI3M C ITPEIO/IaBaTelieM, 3a/1aBasi My BOIPOCHI HJIM OTBEYAasl Ha €r0 BOIIPOCH B OOIIEM YaTe IPYIIIEI B padodee BpeMs ¢
9.00 mo 17.00;

- OCYIIECTBIISITh COBMECTHYIO pa0OTy HaJ ToKyMeHTaMu (Bkianka «Paiinsl). [Tpyu npoBegeHuu 3aHATHI B AUCTAaHIMOHHOM
CHHXPOHHOM (hopmMaTte Hy»KHO Bcerjia padboTarh ¢ BKIFOUEHHON KaMmepoi. MckitoueHne — eciii nperoaaBaTelb IOMPpOCHT
OTKJFOYHUTH KaMephl 1 MUKPO(DOHHI B CBS3H ¢ OONbIIMME oMexamu. Ha aBaTapkax JOJDKHBI OBITh HCKITIOUHTENBHO JETIOBBIE (hOTO.
IIpu npoBeeHNH JIEKITMOHHO-NIPAKTHUECKUX 3aHATUH BeeTcs 3aluch. DTO JaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHS B CIydae
HEBO3MOXKHOCTH TIPUCYTCTBHS HAa HEM WJIM IIPH HEOOXOMMOCTH BHOBb OOPATHTCS K MAaTEPUATy U 3aHOBO €T0 IIPOCMOTPETb.
OcBoeHMEe TUCIUIUIMHEI TIPE/IIoiiaracT Kak IpoBeICHNE TPAIUIIHOHHBIX ayIUTOPHBIX 3aHATHIH, TaK U pabOTy B AJIEKTPOHHOM
nHpopmarmorHo-o6paszoBarensHoi cpene HUTY «MUCHUCy (OMOC), 9acTbio KOTOPOH HEMOCPEACTBEHHO IPEeTHA3HAUYCHHOHN IS
OCYIIECTBIIEHUS] 00pa30BaTENbHOrO Mpoliecca sBIseTcs DNeKTPOHHbIN 00pa3oBarenbHblii pecypc LMS Moodle. On moctynen no
URL anpecy https://Ims.misis.ru/enroll/YCXXDH 1 103BoJIsIeT UCIOJIB30BATh CHEIUANBHBIA KOHTCHT U AJIEMEHTBI SJIEKTPOHHOTO
00y4eHHs ¥ AUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHonorui. LMS Moodle ucnonp3yercs mpenMymecTBEHHO U1 aCHHXPOHHOTO
B3aUMOJICHCTBHUS MEXIy YIaCTHUKaMU 00pa30BaTeIbHOIO MIpoLecca MOCPEACTBOM ceTu «HTepHeT».

Yr00sI 3¢ PeKTUBHO HCTIONB30BaTh Bo3MokHOCTH LMS Moodle, a cOOTBETCTBEHHO U YCIICIIIHO OCBOUTH AUCLHUIUINHY, HYXHO!

1) 3aperucTprpoBatbcs Ha Kypc. It 3TOro Hy’>KHO ITEpeHTH 1o CChUIKE ... JIOTHH ¥ apoib COBMAAAET C IOTHHOM H ITapOJIeM OT
nuruHoro kabunera HUTY MUCHUC;

2)B pyOpuke «B Hagam0» 03HAKOMUTBCA C COAEPIKAHUEM Kypca, BOIIPOCAMH IS CAMOCTOSTENbHOM MOJATOTOBKH, YCIOBUAMU
JIOITyCKa K aTTeCTaIuu, (POpMOH IIPOMEKYTOUHON aTTecTalny (3a4eT/3K3aMeH), KPUTEPUSIMH OLICHUBAHUS U JP.;

3)B pyOpuke «Momym», 3aX0/s B COOTBETCTBYIOIINE Pa3/Ielibl H3ydaTh ydeOHbIe MaTepHaIbl, pa3MeIIeHHbIE TpenofaBareneM. B
T.4. IOJB30BAThCS IUTEPATyPOil, PeKOMEHIOBAaHHON IpenogaBaTenaeM, Iepexo s 10 CChUTKaM;

4)B pyOpuke «bubiaroTexa» BO3MOKHO MMOJAOUPATH IS BBITIOIHEHUS TUCBbMEHHBIX Pab0T (KOHTPOJIBHBIE, JOMAIIHUE PadOTHI,
KypCOBBIE pabOTHI/TIPOEKTHI) JTUTEpaTypy, pasmemennyto B 9bC HUTY «MUCHUC;

5)B pyOpuke «3amaHusD» HY’KHO O3HAKOMHTECS C COAePKaHNEeM 3a/IaHMs K MMCBMEHHOH padoTe, CPOKaMHU CadH, KpUTCPUIMH
OLIEHKH. B ycTaHOBJIEHHBIE CPOKU BBIIOIHUTE paboTy(bl), MOATPY3UTh 311ECH XK€ AJIsl MPOBEPKU. Y JOOHO Ha3bIBaTh (aiis paboTbl
cleayronmM oopa3zoM (Ha3BaHue mpeaMeTa (CokpaieHHo), rpynmna, @O, nara aktyanu3anuu (IpyU IOBTOPHOM Pa3MEIICHUH)).
Hanpumep, Jeranu mamud_HWBano M.JMI. BTMO-17_20.04.2020. Eciit paboTta comnepKUT pUCYHKH, (POPMYJIBI, TO C LIEIBI0
coxpaHeHus (popMaTHPOBAHUS ee HyKHO HOArpyxath B pdf ¢opmare.

Pabora, noarpy»xaemas Asst IPOBEPKH, JOIKHA:

- COJZIepKaTh BCE CTPYKTYPHBIC AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacTh, 3aKJIFOUCHHE, CIIICOK HCTOYHUKOB,
HPUIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBaTeib B TEUEHHE YCTAHOBIEHHOTIO CpOKa (He OoJiee JecsITH JHEH) MpoBepsieT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PeleH3nI0. B Hell 0H yka3pIBaeT Kak IMOJIOKUTEIBHEIE CTOPOHBI paOOTHI, Tak 3aMe4aHus. [Ipyu HaIWIun B perieH3un
3aMe4YaHUH U peKOMEeHJaluil, Hy>KHO BHECTH IIOIIPAaBKH B paboTy, MOATPY3UTH €€ 3aHOBO IS TOBTOPHOM mposepku. [Ipu aTom
Ba)KHO CJIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOMKHO OBITH BBITIONHEHO 3a/aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
Tpero/iaBaTesieM BO3MOKHOCTD TIOATPY3UTH PA0OTY OCTAeTCsl, HO CHCTEMa BEIBOAWT COOOIIEHNE 0 HapyIIeHHH cpoKoB. [To
OKOHYAaHUH CEMECTpa MOATPY3UTh PabOTy HE MOIyIHTCS;

6)B pyOpuke «TecTb» IPONWTH TECTOBBIE 33/1aHUsI, OCBOUB COOTBETCTBYIOIIMI MaTepuall, pa3MelleHHbIH B pyOprke « Momynny;
7)B pyOprke « OLEHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHUSD YUTATh OOBSBICHI, pa3MeIlacMble IPENoAaBaTeNieM, 1aBaTh 00PATHYIO CBA3E;

9)B pyoOpuke «OOCyX IeHHU» CO3/1aBaTh 0OCYKAEHUS U y4acTBOBATh B HUX (00CYKIAIOTCS O0IINE MOMEHTHI, BHI3BIBAIOIINE
BOIIPOCHI y OOJBIIMHCTBA IPyNIibl). JlaHHas pyOprKa Takxke MOXKET OBITh NCIIONB30BaHa JJIsl B3AMMHOMN ITPOBEPKH;

10)posBIATE PETYIAPHYIO aKTHBHOCTB Ha Kypce.

[IpenMymiecTBEHHO U1l CHHXPOHHOT'O B3aNMOJCHCTBHS MEXIY YIaCTHUKAMU 00pa30BaTeIBHOTO MPOIIecca IIOCPEACTBOM CETH
«uTepuer» ucnonbdyerca Microsoft Teams (MS Teams). YToOBI OMHOLIEHHO HCHIONB30BATh €0 BO3MOKHOCTH HYKHO




yCTaHOBUTSH Ipunoxkenue MS Teams Ha mepcoHanbHBII kKoMITbroTep U TenedoH. CTapocTaM HyKHO co31aTh rpymnimy B MS Teams.
YuacTue B rpymnme no3BossieT:

- CIyLIaTh JIEKLUH;

- paboTaTh HA MPAKTUYECKHUX 3aHATHSAX;

- OBITH Ha CBSI3H C IIperojaBaTelieM, 3a/1aBasi eMy BOIPOCH! MM OTBEYask Ha €ro BOIIPOCHI B 00IIEM daTe Pyl B paboyee BpeMs ¢
9.00 1o 17.00;

- OCYUIECTBIISITH COBMECTHYIO paOOTy HaJ TOKyMeHTaMH (BKJIaaka «Daiiibl).

IIpu npoBeneHNy 3aHATUH B TUCTAaHIMOHHOM CUHXPOHHOM (popMaTe Hy»KHO BCerja paboTaTh ¢ BKIIOYEHHOH KaMepOoH.
Hckinrouenne — eciiy nperoAaBaTelb IMOMPOCUT OTKIIOYHT KaMepbl 1 MUKPO(OHEI B CBsI3H ¢ OonbIIMMu romexamu. Ha aBarapkax
JIOJDKHBI OBITh HCKITIOYUTENBFHO JIETIOBBIE (OTO.

IIpu npoBeneHNH JIEKITMOHHO-TIPAKTHUECKUX 3aHATUI BeeTCA 3aliCh. DTO JaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHS B CIydae
HEBO3MOXKHOCTH NIPUCYTCTBUS HA HEM WIIH ITPU HEOOXOAUMOCTU BHOBb OOPATHTCS K MaTepPUaly U 3aHOBO €TI0 IPOCMOTPETh.




