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15.03.05 KoHCTpYKTOPCKO-TEXHOIOTHUECKOE obecrnieueHue

MalIMHOCTPOUTCIIbHBIX IMPOU3BOACTB
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uzauus)

Texnomornu mu(ppoOBOro MPOEKTUPOBAHUS U ITPOU3BOICTBA B MAIIMHOCTPOSHUHT

Mecmo oucuunaunnt

Obs3arenbHas yacth brioka 1. JlucuuiuimHel (MOJLyIH)

Tpyooemkocmy (3.e. | uacw)

23.e./72 4aca

Lenvb usyuenusn oucyunaunwt

HGHLIO OCBOCHHUA JUCHUINIMHBI ABJIACTCA U3YYCHUC TCOPCTUYCCKUX OCHOB
IEpeHOCa MABMIXKXCHHA H OSHCPIrHM B JKHUIAKOCTH H TIa3c; O3HAKOMJICHHC C
MCTOJaMU ' APABIMYICCKUX PACUCTOB.

Komnemenuyuu, gpopmupyemoie
6 pe3ynbmame 0C60eHUS
OUCUUNTIUHDL

OIIK-5.1 3HatTh: 3aKOHBI €CTECTBEHHBIX HAayK, OCHOBHBIE 3aKOHOMEPHOCTH,
JCHCTByIOIME B  IpoLlecC€ KOHCTPYUPOBAHMS U IPOEKTUPOBAHUA,
TE€XHOJOTMH H3TOTOBJIEHHS MALIMHOCTPOUTENBHbBIX M3/IEINM, X BIUSHUE Ha
KaueCTBEHHbIE II0KA3aTeNIN U IPOU3BOJCTBEHHBIE 3aTPATHI

OIIK-5.2 VYMerb: NOpPUMEHATh €CTECTBEHHOHAYYHbIE  3HAHUS  JUIS
KOHCTPYMPOBaHUS, IPOEKTHBIX pAaCyYeTOB, TEXHOJOTMU H3TOTOBIECHUS
W3JI€JMH MalIMHOCTPOEHUS, OIIPEIETICHMS IPOU3BOICTBEHHBIX 3aTpar
OIIK-5.3 Buangerp: HaBbIKAMHM KOHCTPYMPOBAHUS, INPOCKTHBIX pPacuyeToB,
MIPOEKTUPOBAHMSI TEXHOJOIMM W3TOTOBJICHUS H3JEIUI MAaIIMHOCTPOEHHUS,
olpeziesIeHuUs IPOU3BOICTBEHHBIX 3aTpaT

Cooepircanue oucyuniunt
(ocnoeHble pazdesivl u memol)

OcHoBHBIE (pr3UUYECKHE CBOMCTBA )KUJIKOCTEH U Ta30B.

3aKOHBI ¥ YpaBHEHUS THAPOCTATUKH.

Kunematuka xuakoctu. OCHOBHbBIE 3aKOHBI M YPABHEHUSI THAPOANHAMUKH.
OCHOBBI TUZIPOJIMHAMHYECKOTO TTOT00MSI.

Omnpenenenue noreps Hanopa (ynenbHou sHeprun). [Ipaktudeckuii pacuer
TEUCHHUI HECXKNMAEeMOM KUIKOCTH.

Dopma npomercymounoii
ammecmayuu

3auer (5 cemectp)




1. Hean u 3a1a49u AUCUUTLIAHBI:

He.]'lblO npenoaaBanusa JUCHUIIIMHBI ABJIACTCA N3YyYCHHUC TCOPCTUUICCKHUX OCHOB IICPCHOCA ABUKCHUA U
SHCPTHUHU B )KUAKOCTU U I'a3€; O3HAKOMJICHUC C MCTOAAMU IT'MAPABINYCCKUX PACUCTOB.

3agaum TUCUUILINHEI:

00eCreunTh OCBOCHUE TEOPETUYECKOr0 MaTepuaia, OCHOBHBIX NMPHEMOB B IOCTAHOBKE WU PEUICHUH
MPaKTUYECKUX 3a/a4, CBSI3aHHBIX C TEUYCHHUSMHU KHUIKOCTH W Tra3a B JJIEMEHTAX TEXHOJIOIMYECKOTrO
000pyI0BaHNs, OBJIQJICHUE TUIIOBBIMH METOJIaMHU THAPABINYECKUX PACUCTOB.

2. Ilnanupyemble pe3ybTaThbl 00y4eHHs
B pesynbpTaTe 0OCBOCHUS JUCIUIUIMHBI Y CTYJIEHTA IOJKHBI OBITH CPOPMUPOBAHBI

3HaHus, IpuodpeTaeMblie B X0/1e U3yUeHH s AU CHUTIMHBI

Ne
w3 3Hanus
1 OCHOBHBIC 3aKOHBI CTATHUKHU U JUHAMUKHU I'a30B U XXUJIKOCTH,
2 Hay‘-IHO-TeXHI/I‘ICCKyIO I/IHq)OpMaIII/IIO 110 3aKOHaM CTAaTUKHU U JUHAMHWKHU I'a30B U ) KUAKOCTU

YMeHus, npuodperaeMblie B X0/1e H3yYeHUs] TUCHUINTUHBI

H/J:Qy YMmenus
1 CTaBUTh U PEIIATh 3aJaud, CBA3AHHBIC C MACCO- U TEILIONEPEHOCOM B KMAKUX U Ia30BbIX
cpenax, NPHUMEHSTh IMOJYYEHHBIE 3HAaHUs JUIl KOHCTPYMPOBAaHMS M IIPOEKTHBIX PAacyeTOB
W3/IeIIMI MAIlIMHOCTPOCHUS
2 paboTaTh CO CIIPAaBOYHON U HOPMAaTUBHOM TOKyMEHTaLuel

Haanm, npuoﬁpeTaeMLIe B X01€ U3YUYCHHUSA TUCHUIIINHBI

H/J:‘QH HaBbikn
1 peHmiCHUus TCOPECTUYCCKUX U NPHUKIAJIHBIX  3a74a4, KOHCTPYUPOBAHHA, IMPOCKTHLIX PaCUCTOB
H3JACJIIMU MAITMHOCTPOCHUA
2 MMPOBEACHUA THJAPO- U TAa30AUMHAMUYCCKOT'O SKCIICPUMECHTA

KOMHeTeHI[I/II/I, npnoﬁpeTaeMLIe B X04€ U3YUYCHUSA TUCIHHUIIJINHDBI

HNHTerpanbHble KOMIETEHINU HHaexchbl KOMIETEHINI 3Hanus | enusa [HaBbIKn
OIIK-5.  Criocoben  mcnonb3oBath | OITK-5.1 3HaTh: 3aKOHBI €CTECTBEHHBIX
OCHOBHbIC SAKOHOMEPHOCTH, 1| yayk,  OCHOBHBIE ~ 3aKOHOMEPHOCTH,
JACUCTBYIONIIUEC B rnpounecce o
MaIHHHOCTpOI/ITeHI)HI)IX I/I3Z[CHHﬁ I[eHCTByI-OH_IHe B Hpouecce
Tpebyemoro  kadectBa, 3agaHHoro | KOHCTPYMPOBaHMA W IIPOCKTUPOBAHMA, 1 1 1
KOJIM4yeCcTBa npu HaAaUMEHBIINX TEXHOJOTUH HN3TOTOBJICHUA
3aTparax O0IIECTBEHHOrO TPy /i MAallMHOCTPOUTEIBHBIX  W3AEIUH,  HX
BIMSHHE Ha KAQUCCTBCHHBIC ITOKA3aTeIn U
MIPOU3BO/ICTBEHHBIE 3aTPAThI
OIIK-5.2 YMmers: MIPUMEHSTh
€CTECTBEHHOHAYYHbIE 3HAHHS iuiv:
KOHCTPYMPOBAHHUS, MPOCKTHBIX PAacueTOB, 1 ) 1
TEXHOJIOTMH  M3TFOTOBJIICHUS  HM3ICIUU
MalIMHOCTPOEHUS, OnpeeNieHus
MPOU3BOJICTBEHHBIX 3aTpaT




OIIK-5.3 Brnaners: HaBBIKAMH
KOHCTPYHUPOBAHUS, MPOCKTHBIX PACYETOB,
MIPOCKTUPOBAHUS TEXHOJIOTHHU
M3TOTOBJIEHUS 171631 (501707
MAaIIMHOCTPOCHHUS, OTIpeIeIICHUS
MIPOU3BOJICTBEHHBIX 3aTpar

3. MecTo aucuunjuHbl B cTpykType OOII:
JucnurimuHa oTHOCUTCS K 00s13aTenbHOM yacTu bioka 1 «/lucuummasl (Moxyn)» OOIT
Hucnurnnuna uzydaercst Ha 3 Kypce B 5 cemecTpe
N3yueHne AUCIUIUIMHBI Oa3UpyeTCsl Ha 3HAHUAX, YMEHUSX W HABBIKAX, MOJYUYCHHBIX NMPU OCBOCHUHU

TUCUUILIUH (Monyneit): «Matematukay; «Dusnkay; «TeopeTruueckass MEXaHUKa.

[lepeuens nocaeayOMMX JUCHUILTUH (MOAYIIEH), 111 KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS U HABBIKU,
dbopMupyembie JaHHOW y4eOHOW MUCHHMIUINHONW (MomynieM): «OCHOBBI TEXHOJIOTUH MAIIMHOCTPOSHUSY,
«O0opynoBaHNE MAITUHOCTPOUTEIHHBIX TPOU3BOJICTBY.

4. CTpyKTypa U coJep:KaHue JUCHUILUINHBI

4.1. CTpyKTypa AMCUHUILIUH

2 Pacnpenenenue TpyroeMKocTH
Pa3znes AMCHMILIMHBL. S 3 =y .
. S = paszaena (B yacax) 1o BUAaM y4eOHOM Conep:xanue
Ne ®dopMa NPOMEKYTOYHOM = o 2 N
s S S padoThI CaMOCTOATEIbHOI padoThI
n/n aTTrecTaluu S = S
(o cemecTpam) SE|© KOHTARTHAR CPC
/M JIK np nab KYA
1 2 3 4 5 6 7 8 9 10
1 | OcHoBHBIE  (u3NYECKHUE Marepuaisi B [1-6]
CBOMCTBA JKHUIKOCTEH W 9 5 05 05 8 TNOArOTOBKA K NPAKTHYCCKUM
ra30B ’ ' 3QHATHUSIM, IIOATOTOBKA K
KOHTpOJIbHOH pabote Nel
2 Marepwuansi B [1- 6,7],
3aKOHBI M YpaBHEHUS 9 5 05 05 8 MTOJITOTOBKA K IPaKTHYECKUM
TUAPOCTATUKU ' ' 3aHATHSIM, BEITIOJTHEHNE
KOHTPOJBbHOM pabore Nel
3 | Kunemaruka >KUIKOCTH. Marepuans B [1- 6],
OCHOBHHQ 3aKOHBI U 22 5 1 1 20 MOATOTOBKA K IPAKTUYCCKUM
ypaBHEHHUs 3AHATUSAM, TTOATOTOBKA K
THAPOXMHAMIKIL. KOHTPOJBHOH padote No2
4 | OcHOBBI Marepuans B [1- 6],
TUAPOIMHAMUYECKOT O 5 5 0,5 0,5 4 MOJIrOTOBKA K KOHTPOJIbHOU
nmogoous pabote Ne2
5 | Onpenenenue noTepb
N Marepuasi B [1- 6,7],
Haropa (ynemHOH MTOJITOTOBKA K IPAKTHYECKUM
sHeprum). llpaktugeckuii | 25 5 15 | 15 22 p
N 3aHATHUAM, BHITIOTHCHHE
pacHer . TCICHIH KOHTPOJILHOM paboThI Ne2
HECKUMAEMOMU KUIKOCTH
6 3a4eT BBICTABISETCS 110
COBOKYITHOCTH PE3YJIbTaTOB
3auer 2 5 - 0,3 17 TEKYIIIEro KOHTPOJIS ycIieBa-
€MOCTHU WJIM TIPOBOJIUTCS B
TeCTOBOU opme
Hroro: 72 5 4 4 0,3 63,7




4.2.Conepxxanue pa3iesioB Kypca u ¢opMupyeMbIX KOMIeTeHIU

Hamfope. Hcrteuenne noJ YpOBCHb U UCTCUCHUEC UCPE3 HACAAKH, BUABI HACAAKOB.

Ne Pa3nen Koanbr ®opma
. /1’1 JMCcOUNIUHBI kommnereHuuM 1 | 3HaHus | Ymenus | HaBbiku TEKYIIEero
HH/IMKATOPOB KOHTPOJIsSt
1 OcHOBHBIE (U3MUYECKHE CBOWCTBA OIIK-5.1, 1 1 1 Tecr 1.
)KI/II[KOCTef/’I U ra3oB OIIK-5.2 1 2 1,2 KOHTpOJILHaH
OIIK-5.3 1 1 1 pabota Nel
2 3aKOHbI M YPaBHEHUSI THAPOCTATHKH OIIK-5.1, 1 1 1 Tect 2.
OIIK-5.2 1 2 1.2 KontponpsHast
OIIK-5.3 1 1 1 pabota Nel
3 | Kunemaruka xugkoctd. OCHOBHBIE OIIK-5.1, 1 1 1 Tect 3
3aKOHBI ¥ YPAaBHEHMUS OIIK-5.2 1 2 1,2 KOHTpOJILHaH
THIPOMHAMEKHL OIIK-5.3 1 1 1 pabota Ne2
4 | OcHOBEI THIPOIUHAMIIECKOTO OIIK-5.1, 1 1 1 KontposbHas
HO100ust OIlIK-5.2 1 2 12 pabora Ne2
OIIK-5.3 1 1 1
5 | Onpenenenue HOTEPh Haropa OIIK-5.1, 1 1 1 Tecr 4
(ymenbHoO# sHeprum). IlpakTHueckuit OIIK-5.2 1 2 12 KouTponbHas
pacueT  TeUCHWH  HEC)KHMaeMOMH OIIK-5.3 1 1 1 pabora Ne2
JKUIKOCTH
4.3. HaumeHOBaHUE TeM JIEKIHIi, X COJepP:KaHHE H 00beM B Yacax
No Ne pazngena HaunmeHoBaHMe JeKIMit Tpynoem-
n/m | TUCHUTUIHHBI KOCTb (4ac)
1 1 [TpeaMer MexaHMKH JKHIKOCTH M ra3a. KamenbHble ¥ ra3oo0pasHble XHIKOCTH, UX
OTIINY UL
Cuibl, IeificTByIOIME Ha KHAKOCTh U Ta3. JlaBneHue 1 €ro BHUJBI, €AUHUIIBI 05
U3MEPEHHS JaBJICHHS. '
OcCHOBHBIE (PU3MYECKUE CBOWMCTBA M XapaKTEPUCTHKH KHUIAKOCTH M rasza. BsizkocTh
JKHJIKOCTH U ra3a. 3akoH HproToHa.
2 2 T'mppocratuka. I'mapocratmueckoe naBieHWE W ero cBoicTBa. 3akoH Ilackains.
Juddepennnanbaoe ypaBHEHHE paBHOBECHS XKHUIKOCTH (ypaBHeHHe Ditnepa).
Cuuta 1aBNeHHUS SKHIKOCTH Ha IUIOCKYIO M KPUBOJIMHEHHYIO cTeHKY. LleHTp naBieHus 05
Y TEJIO AaBJIEHUsI. DMIOPBI H30BITOYHOTO IABICHHS. 3aKOH ApXUMesa.
PaBHOBecHe )KUAKOCTHU B JBIKYIIEMCS COCYIIE.
3 3 OCHOBBI KHMHEMAaTHKU JBIDKyIIeics xuakoctu. Omnpeaenerua. HamopHsiit n
0e3HanOpPHBIN TOTOKH. 05
Pacxon, mecTHas u cpeliHAs CKOPOCTh IOTOKA, UX CBsI3b. Buapl pacxona. YpaBHeHue '
CIUIOITHOCTH (HEpa3pbIBHOCTH) AJIS KUAKOCTH U rasa.
4 3 Iunponunamuka. Juddepennmanbaple ypaBHEHUS IBIKEHUS WCATbHON KHUIKOCTH
W WX WHTETPHPOBaHWE. YpaBHEHHE BepHyIUm Iy umeanbHOW (HEBSA3KOM) M BS3KOM
KHUJIKOCTH, ero ¢usmuecknit cmbicia. Koaddunuent Kopuommca. ®opmsl 3ammcu 05
ypaBHenust bepuyinu. [Ibe30MeTprueckuil U rTUAPaBIMYECKUN YKIOHBI. '
KaBurtammsa. ®usmueckas kapruHa. OmnpenencHue MpeaesibHOW CKOPOCTH JKHUIKOCTH.
Ypasuenust HaBpe-CTokca u ux peanmsanusg Ha OBM.
5 4 Buner momobusa. Umcena W KpUTEPUH THAPOAWHAMHYECKOTO TOAO0OMA. PexuMer
TEUeHHWs  JKUIKOCTH B Tpybax,  Kpurepuit PeitHompnca.  JlamunHapHbBIl U 0,5
TypOyJIEHTHBII PEXUMBI JBIDKEHUS JKHUAKOCTH.
6-7 5 T'mapaBideckue CONPOTUBIEHUS, (GOPMYIBI U OINpENeNieHHs MOTeph Haropa U
nmaBieHus. [lorepy Ha MECTHBIX THIPABIMYECKHUX COMPOTHBIEHUAX. Dopmyrna
Beiicbaxa, yactHble (pacueTHbie) cirydan. [loTepu Hamopa mo AjauHe.
®opmyna Jlapcu-Beiicbaxa, kK03QUIMEHT TUApaBIUYecKOoro TpeHus. [ 'paduku 1
Hukypamze u BTU. TlonstHe o ruppaBIndeckd TTaJKUX M IIEPOXOBATHIX TpyOax.
Iorpanuunsrii cnoit. @opmynsl brnasuyca, Hukypanse, Konakosa, AnbTurysms.
I'uppasnuueckuii ynap B Tpy6ax, ¢opmyna JKykoBckoro. Bumsl ruapaBinueckoro
ynapa.
8 5 Hcreuenne xUIKOCTU Yepe3 Majgoe OTBEPCTHE B TOHKOW CTEHKE IPU MOCTOSHHOM 05




Ne Ne paznena HaumeHnoBanue jnexkuui Tpynoem-
n/n | JHCHMIIMHBI KOCThb (4ac)

Bcero 4

4.4, HamMeHOBaHHe TeM NMPAKTHYECKHUX 3aHATHIA, UX cOJep:KaHHe U 00beM B yacax

No Ne paznena . Tpynoem-
I — HanmeHoBaHMe NpaKkTHYeCKUX 3aHATHIA KocTh (4ac)
1. 1 l'mopoctatuueckoe  nmanenwe. ExmHumer  w3Mepenust  jgaBieHHs.  OCHOBHBIC 0,5
(u3nIecKne CBOMCTBA U XapaKTEPUCTUKH XKUAKOCTHU U ra3a
2. 2 OcHOBHOE ypaBHEHHME T'MAPOCTaTUKH. [ uapocratmdeckuid Hamop. JlaBienue 0,5
KHUIKOCTH Ha CTCHKY. T€N0 DaBieHNs.
3. 3 YpaBHeHnue bepHyu 1)1 aneMeHTapHON CTpYHKH HaeaTbHON HKUJKOCTH 05
4. 3 VYpaBrenune bepHymm 11 yCTAaHOBUBIIETOCS JBIKEHHS BA3KOH KHUIKOCTH. 0,5
5. 4 Teopus mogobus 1 pa3MEPHOCTH B MPOIIECCaX IBIKECHHUS )KUIKOCTH U ra3a. 0,5
6. 5 [ToTepu Ha MECTHBIX THAPABINICCKAX CONPOTUBIICHHSX. 0,5
7. 5 [otepu Hanopa 1o qune. OnpeaencHue ko3ddunueHTa A. 0,5
8. 5 Vcreuenue yepe3 0TBEpCTHS U HacaiKK. VcTeueHue o ypoBeHs. 0,5
Bcero 4

4.5. HammeHoBaHMe TeM J1a00paTOPHBIX padoT, UX coJep:KaHue U 00beM B Yacax

JlaboparopHbie pabOTHl Y4EOHBIM IIJIAHOM HE TIPEIYCMOTPEHBI

5. OneHoYHBIEe MAaTEPHAJIBI /ISl TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH M MPOMEKYTOUHO aTTecTaluu
10 JMCHHUIIHHE

J171st KOHTPOJIS Pe3yAbTaTOB OCBOCHUSI JUCIIUILIMHBI IPOBOJISATCS:

- KOHTPOJIb PEIICHHs 3314 Ha 3aHSITHH;

- tecTsl 1-4;

- KOHTpOJIbHBIE paboThl Nel n Ne2.

[Tpumedanue: OeHOYHbIE CpeACTBa (TUIIOBBIE BAPHAHTHI 33Jad M Jp.) IPUBEACHBI B MPUIOKEHUU K

paboueii mporpaMMe JUCITUTIITNHBL.

[TpomesxyTouHas arTecTalus Mo UTOraM OCBOEHUS TUCIMITIIMHBI — 3aUeT

6. YueOHO-MeTOANYeCcKOe U MHGPOPMALMOHHOE O0ecTieyeHue TUCIUTIUHBI:

a) OcHoBHas JUTEpaTypa
1. HoBukoBa, A. M. I'napaBnuka [DneKTpoHHBINH pecypc] : yueOHoe mocobue / A. M. HoBukoBa, A. B.
Kynpssues, . 1. UBanenko. — DnekTpoH. TekctoBble naHHble. — Cankr- IlerepOypr : CaHkT-
[TerepOyprckuii rocy1apcTBEHHbBIN apXUTEKTYpHO-CTpouTenbHbI yHuBepcutet, D6C ACB, 2014. — 140
c. — 978-5-9227-0538-7. — Pexwum pocryma: http://www.iprbookshop.ru/58534.html — Pexxum mocrymna:
JUIS aBTOPU3HP. MOJIb30BaTENeH
2. Xykos, H. I1. I'maporazonunamuka. Yacts 1. ['mapasnuka [DnekTpoHHBIN pecypc] : yaeOHOE mocodue /

H. II. XKykoB, H. ®. MaiinukoBa. — OJEKTPOH. TEKCTOBBbIE aaHHble. — TambOoB : TamOGoBckuit
TOCYJIapCTBEHHBIN TexHudecknit yHuBepcuret, DbC ACB, 2015. — 140 c. — 978-5-8265-1434-4. —
Pexum nmocryma:  http://www.iprbookshop.ru/64075.html  — Pexxum pmoctyma: mist  aBTOpH3HP.
N0JIB30BATENEH

0) lonosiHMTEIBbHAS JIMTEPaTypa
3. YnoBun, B. I'. 'napasnuka [DnexTpoHHbI pecypc] : yaeonoe nocodue / B. I'. Ynosun, U. A. Onenobax.
— DNeKTpOH. TeKCTOBbIe NaHHble. — OpeHOypr : OpeHOyprckuil rocynapcTBeHHbIH yHUBepcuTeT, IbC
ACB, 2014. — 132 c. — 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/33625.html —
Pexxwm nocTtyna: st aBTOpU3HP. TIOTB30BaTENeH
4. Aunpees, B. B. Tennmorexnuka [OnekTpoHHbIi pecype] : yueonuk / B. B. Aanpees, B. A. Jlebenes, b.
. CnecuBues ; nox pen. B. A. JlebeneB. — DnekTpoH. TekcToBble AaHHble. — CII6. | HanmoHnanbHbIi

5



http://www.iprbookshop.ru/58534.html
http://www.iprbookshop.ru/64075.html
http://www.iprbookshop.ru/33625.html

MUHEpaIbHO-ChIpheBOi yHHBepcHUTeT «l[opHbIit», 2016. — 288 ¢. — 978-5-94211-754-2. — Pexum
noctyna: http://www.iprbookshop.ru/71706.html — Pesxxum nocryma: ais aBropusup. [lons3oBaTencii

B) METOAUYECKUE YKAZAHUS

5. Hcakos, B.I'. T'mapaBnuka. KoncrmekT ekiuii: Y4ueOHO-METOAUYECKOE IOCOOME K JICKIIUSM,
MPAKTUYECKUM 3aHATHM, TA00OPAaTOPHBIM paboTaM M CaMOCTOATEIHHOU paboTe AJisi CTYyJEHTOB BceX (hopm
o0ydeHust pu u3ydeHun aucuuiuinabl «[ mapasmukay /Coct. B.I'. McakoB — Mxesck: MxI'TY umenn
M.T. Kanamaukosa, — 200 c. [DnekTponHslii pecypc]: Perucrpannonnsiii Homep 44/37-UDu)KKX.

6. Dnexrponnsii kypc «I'mapasmukay B COO UxI'TY /B.I'. UcakoB — Mxesck: k['TY umenn M.T.
KanamankoBa [DnekTpoHHEIH pecypc]: https://ee.istu.ru/course/view.php?id=3204.

7. Msrenes, M.IO. KouTponbHble paboThl MO TMAPOCTATUKE U THAPOJUHAMHUKE: METOIUYECKHE YKa3aHUs
M0 BBITIOJHEHUIO KOHTPOJIBHBIX Pa0bOT, Ui MPAKTUYECKOW U CAMOCTOSTEIhHOW paboThl CTYIACHTOB,
obyuaronuxcst o Hampapineruto 08.03.01 «CtpoutenbctBo» Bcex dopm obydenuss — Fbkesck, 2019
[DnexTpoHHbIi pecypc]: Perucrpanmonnsiit Homep 51/37-MOuXKX.

r) nepeveHb pecypcoB HH(POPMANMOHHO-KOMMYHHKAIIHOHHOI ceTn UHTepHeT

1. DnektpoHHo-OnOMMoTeunass cucrema IPRbooks  http://istu.ru/material/elektronno-bibliotechnaya-
sistema-iprbooks

2. DnexkTpoHHbI Kartanor HayuyHoi OubGnmorexku MxI'TY umenn M.T. KanamnumkoBa Web HNPBUC
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=
IBIS

HanmonanwsHas anexkTpoHHas oubnuoreka - http://H36.pd.

Muposgas rudposas oudauoreka - http://www.wdl.org/ru/

MexnyHapoaHbli nHAEKC HayqHoro utupoBanus Web of Science — http://webofscience.com.

Hayunas snextponnas 6ubnmnoreka eELIBRARY.RU — https://elibrary.ru/defaultx.asp

Texuuueckas oudanoreka http://www.tehlit.ru/

CnpaBouno-nipaBoBas cuctema Koncynsrantl Iroc http://www.consultant.ru/

©®No AW

r) nporpaMMHoe odecrevyeHue:

1. Microsoft Office (utiensuontoe I10)

2. LibreOffice (cBo6oano pacnpoctpansemoe I10)
3. Doctor Web (ntuniensuonnoe I10)

7. MaTepuajlbHO-TeXHHYeCKOe o0ecrnedeHue JUCHUIIIUHBI:

1. JIexunoHHBIC 3aHSITHS.

Y4eOHble ayIUuTOpUH IS JTEKIMOHHBIX 3aHATHI YKOMIUIEKTOBAHBI MEOETBbIO U TEXHUYECKUMU CPEACTBAMHU
oOydeHus, CHyXallUMU JJs TpeacTaBieHus ydeOHoW wuH(opmamuu Oonblio ayautopuu (HaOOpbI
JIEMOHCTPAIIMOHHOTO 000PYy1I0BaHUsI (MIPOEKTOP, IKpaH, HOYTOYK)).

2. IlpakTHueckue 3aHsATHSL.

Y4eOHble ayAUTOPHH 7S MPAKTHUYECKUX 3aHATUN YKOMITJIEKTOBaHBI CHEIMANTU3UPOBAHHONW MeOeNblo U
TEXHUYECKUMH CPEJCTBAMU 00ydeHUs (IPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK)

3. CamocTtosTenbHas paboTa.

[Tomerenust s CaMOCTOSITENIPHOM PabOTHI OCHAIEHBI KOMMBIOTEPHON TEXHUKOW C BO3MOXXHOCTHIO
HNOJKIIOUEHUs K ceTH «MHTepHeT» U 10CTYNOM K 3JeKTPOHHOM MH(OpMAIIMOHHO-00pa30BaTeIbHON cpelie
NxI'TY nmenn M. T. Kamamuukosa:

- "HayuHas Oubnuoreka VxI'TY umenu M.T. Kanamnukosa (ayx. 201)

- TIOMEUICHUS [T CAMOCTOSATENILHOM paboThl oOy4aromuxcs (aya. bU-14).


http://www.iprbookshop.ru/71706.html
http://istu.ru/material/elektronno-bibliotechnaya-
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG&C21COM=F&I21DBN=IBIS&P21DBN
http://www.wdl.org/ru/
http://webofscience.com/
http://www.tehlit.ru/
http://www.consultant.ru/

JIucr corsiacoBaHusl pado4eil NporpaMMbl TUCHMILIMHBI (MO1YJIAA) HA Y4eOHBIH roj

PabGouass mporpamma gucHMIUIMHBI  (MOAyis) «['MapaBiuka» TIO  HAMPABICHUIO IOATOTOBKH
(cermmanbHOCTH) 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOECIeUeHUE MAalIUHOCTPOUTEIHHBIX
npou3BOACTB», mpoduns  «TexHomorun  1UGPOBOrO  MPOSKTUPOBAHHMS W  TMPOHW3BOJICTBA B
MAaIIMHOCTPOEHHUIY COTJIACOBaHA Ha BeJIeHUE y4eOHOro nmpolrecca B yueOHOM rofy:

«Coznacoeanoy:
Yueonwvii 3aeedyrowull Kageopot,
200 omeemcmeenHoti 3a PI1/]

(noonuce u dama)

2021 — 2022
2022 — 2023
2023 — 2024
2024 — 2025




Mpuioxenne

MHUHOBPHAYKHN POCCUHA
DenepajbHOE TOCYIAPCTBEHHOE OK0IKEeTHOE 00pa3oBaTeIbHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«MxeBckuii rocygapcTBeHHbIN Texanueckuii ynusepcurer umenn M. T. KanamnukoBay

O1ueHoyHblIe CpeacTBa

O JUCLUILIUHE

«['mapaBnuKay
(HaMMEHOBaHUE TUCIIUTUINHBI )

HarpasjieHue/criennaibHOCTh: 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIeYCHUE

MAaIIMHOCTPOUTCIIbHBIX TIIPOU3BOJACTB»
(1udp, HAMMEHOBAHKE - MTOJIHOCTHIO)

HanpapJIeHHOCTh  (mpodumib/mporpammal/crienmanuzanus):  «TexHonoruu nudpoBoro
MPOEKTUPOBAHUS U TIPOU3BOJICTBA B MALLIMHOCTPOCHUI

(HaMMEHOBaHHUE — ITOJIHOCTHIO)

YPOBCHBb O6p8.30BaHI/IHZ 6aKaHaB|2PIaT

dbopma oOyueHus: 3a04Has
(ouHas1, OUHO-3a0YHAS VI 3204YHAs)

061112151 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT: 2 3a4eTHBIX CANHUILIBI



1.

OueHouyHbIE CPeACTBA

OnenuBanue (GOpPMUPOBAHHWE KOMITETEHIIMH TPOU3BOIAUTCS HA OCHOBE pE3yJIbTaTOB OOYYCHWS,
MPUBEJEHHBIX B 11. 2 padoyeit mporpammbl 1 @OC. CBs3b pa3aenoB KOMIIETCHIIMH, HHANKATOPOB U (popm
KOHTPOJISI (TEKYILEro ¥ MPOMEKYTOYHOT0) yKa3aHbl B Tabyuiie 4.2 paboyeil mporpaMmbl JUCIUTIITTHBI

OneHoYyHbIE CpEeICTBa COOTHECEHBI C pe3ysbTaTaMu OOyYeHHUs MO JUCHMILUIUHE U UHAMKATOpPaMH
JIOCTH>KEHHS] KOMITETEHLIUN MPEeCTaBICHbI HUXKE.

Ne Koabl koMneTreHuu u Pe3yabTaT 00y4yeHust @opMBbI TEKYLIET0 U
n/n HHINKATOPOB (3HanUs, YMeHUs U HABbIKIL) NPOMEKYTOYHOI 0
KOHTPOJIsI
1 OIIK-5.1  3narb:  3akoHBI | 31: OCHOBHBIC 3aKOHBI CTATUKH W JTUHAMHKH T'a30B U Tecrs 1-4
€CTECTBEHHBIX HayK, | *KMIKOCTU KonTtponsHas pabotsr Nel u
OCHOBHBIE  3aKOHOMEPHOCTH, | ¥Y1: CTaBUTH M pelaTh 3a7aud, CBA3aHHBIE C MAcco- U Ne2
JNCHUCTBYIOIIME B  IPOIECCE | TEIUIONEPEHOCOM B JKUAKHX M Ta30BBIX Cpedax, 3auer (Bompocs! 1-14,19)
KOHCTPYHPOBAHHSA W | MIPUMEHATH MTOJIy4YCHHbIC 3HAHUS I KOHCTPYHPOBAHUS
MIPOEKTUPOBAHUS, TEXHOJOTHH | M NPOEKTHBIX PACUETOB M3AETHI MAIIMHOCTPOCHUS
H3rOTOBJICHUS HI: pemenus TeopeTHUeCKHMX U TNPHUKIAIAHBIX 3ajad,
MAaIIHHOCTPOUTENIEHBIX KOHCTPYUPOBAHMSA, MPOCKTHBIX pacueToB U3JENUil
W3ZeIuid, WX BIMSHHE Ha | MAlIMHOCTPOEHUS
Ka4yecTBEHHbIE IIOKa3aTeNu U
TIPOU3BO/ICTBEHHBIE 3aTPATHI
2. OIIK-5.2 Ymetb: mpuMmeHsTh | 31: OCHOBHBIE 3aKOHBI CTATHKH U JAMHAMHKH Ta30B U Tectsr 1-4
€CTeCTBCHHOHAYYHBIC 3HAHUS | JKUIKOCTU Konrponsnas pabotsr Nel n
JUIst KOHCTpyHpOBaHHs, | Y2: paboTaTh €O CIPaBOYHON W HOPMATHUBHOM Ne2
TIPOCKTHBIX pacderoB, | JOKyMEHTaLUEH 3ayer (Bompockr 15-23)
TEXHOJIOTHU msroToBsieHnss | H1: pemieHus TeopeTHuecKMX M NPHUKIAIHBIX 3ajad,
M3/ICNUIA  MAIIMHOCTPOCHHMs, | KOHCTPYHPOBaHMsA, IIPOEKTHBIX pacyeToB WU3ZCIHi
onpeeNeHus MAaIIMHOCTPOCHUS
IIPOU3BOJICTBEHHBIX 3aTpaT H2: mnpoBeneHust THAPO- W Ta30AMHAMHYECKOTO
9KCIICPHMEHTA
3. OIIK 5.3 Bnagers: HaBelkamMu | 31: OCHOBHBIE 3aKOHBI CTATHKHA W JWHAMHUKH Ta30B U Tecter 1-4
KOHCTPYUPOBAHUS, TPOCKTHBIX | KUIKOCTH KonTtponbHast padotsr Nel u
pacyeros, MPOEKTUPOBaHUs | Y1: CTaBUTh W peliaTh 3aJavM, CBsI3aHHBIE C Macco- U No2
TEXHOJIOTUU W3rOTOBJICHUSI | TEIUIOIEPEHOCOM B JKMIKMX M Ta30BbIX Cpefax, 3auer (Bompocs 24-27)
W3AeIMA  MAIIMHOCTPOCHHUS, | MPUMEHSTH MOJIyYSHHBIC 3HAHUS ISl KOHCTPYUPOBAHUS
oTpeeNeHNs U TIPOEKTHBIX PACYETOB M3/1EIMH MAITHHOCTPOCHUS
MIPOM3BOJICTBEHHBIX 3aTPaT HI: pemenus TeopeTHUeCKMX M TNPHUKIATHBIX 3ajad,
KOHCTPYHPOBAHHUS, NPOCKTHBIX PACUYETOB H3AETHHA
MAaIIHHOCTPOCHUS

9. Cuna JaBJICHHUA XUJIKOCTH Ha KpHBOJIHHCfIHyIO CTCHKY.

Onucanue 31emenmos 0 OYeHUBAaAHUA gbopmupogaﬂuﬂ Komnemem;uﬁ
Haumenoganue: 3auer.
Ilepeuens 6onpocos ons nposedenus 3auema:
1. IIpenmer MexaHUKH KHUJIKOCTH U Ta3za. [ uapasnuka. KanenbHble ®KHUJIKOCTH U Ta3bl, UX CBOMCTBA.

2. Cuibl, IeCTBYIOIIME HA )KUAKOCTh: TOBEPXHOCTHBIE, MACCOBBIE, CUIIbI BHYTPEHHET0 TpeHus. J{aBneHue.
3. JlaBiieHue 1 ero BUJBI. ETMHUIIBI H3MEPEHHUS JTABIICHUS U CBA3b MEXKTY HUMH.
4. Pacxo/ )KuAKOCTH U ra3a. Buasl pacxona. EquHMIIEI H3MEpeHUs pacxo/a U CBA3b MEKAY HUMH.

5. OcHoBHBIE CBOIiCTBa U XapaKTEPUCTHUKU XKHUIAKOCTHU: ITIIIOTHOCTb, CXKHUMACMOCTH, TEMIICPATYPHOC
paciupeHye, BA3KOCTb, PACTBOPUMOCTh I'a30B B KUAKOCTH.
6. OCHOBHBIE CBOMCTBA M XapPaKTEPUCTUKH T'a3a: TNIOTHOCTh, CKUMAEMOCTh, TEMIIEPATypHOE PaCIIUPECHHE,
BSI3KOCTb.
7. I'mapocTtaTrueckoe JaBieHue U ero ceoicTBa. 3akoH [lackans.

8. Cwuua naBieHus KHUIKOCTH Ha IJIOCKYIO CTEHKY. LIeHTp gaBieHus.

OIIpCACIICHUC.

HCHTp JaBJICHHA, TCIO0 JaBJICHHUA U HX




10. IlmaBanme Ten. 3akoH Apxumena.

11. TpaexTopusl, TMHUA TOKA, SJIEMEHTapHAas CTPYHKa, )KUBOE CEUYEHHE.

12. Pacxon u cpemHsisi CKOPOCTh TOTOKA, UX CBS3b. YPaBHEHUE CIUIOMIHOCTH (HEPa3phIBHOCTH) IS
KHUJKOCTH.

13. VYpaBHenue bepHymuim JUisi YCTAaHOBUBIIETOCS JIBMDKEHUS WICATBHOU KHUJIKOCTH, €ro (hM3MUECKUN
CMBICIL.

14. VpaBuenne bepHymm il yCTaHOBUBIIErOCs JIBWKEHHUS BS3KOH kuakoctu. KoadduumeHTs
Kopuomnuca.

15. T'uppaBnuueckue norepu, ux Buabl. [lotepu mo pnune. Ilorepu Ha MECTHBIX THIAPABINYECKUX
cornpoTuBieHusX. IlepeBos moTeps Hamopa B MOTEPH JABJICHUS U 00paTHO.

16. Ilorepu Hamopa npy BHE3AITHOM PACIIMPEHUH U CY)KEHUH OTOKa, B uddy3ope.

17. Totepu no muue (Ha Tpenue). Popmyna lapcu-Belicoaxa.

18. Ilorepu Hamopa Ho AJMHE NPU PABHOMEPHOM JBHMXKEHMM JKUIKOCTH: PEKUMbl JAMUHAPHBIA M
TypOyJICHTHBIH.

19. PexxuMbl TeueHus KUAKOCTU B TpyOax. Kpurepuii Peitnonbaca.

20. I'mopaBnuuecku TIAAKUEe M IIepoxoBaTbie TpyObl. Ilorpanmunsiii cmoii. @opmynsl brasmyca,
Hukypanse, Konakosa, AnbTuryss [uist OIpeeneHus oTeEpb Haropa.

21. Kauranwms B TpyOax. dusnveckas kapTuHa. YHCI0 KaBUTALWU U ONPEACTICHNE MTPEIIbHON CKOPOCTH
KHUJIKOCTH.

22. JlaMUHapHBIA pEeXHM JBIDKCHHS KHIKOCTH. PacmpeneneHne CKOpPOCTEH MO CEUeHHIO TPYOBI.
Onpenenenne MakCUMaJabHOM CKOPOCTH, pacxoja.

23. TypOyneHTHOE TeueHUe XUAKOCTH B Tpybax. Dmropa ckopocreil. Koaddumment Kopumomnuca.
[lepexonHblil pesxuM TedeHus B Tpyoe.

24. VcteueHne )KUIKOCTH Yepe3 Majoe OTBEPCTHE B TOHKOW cTeHke. Koad¢uimeHTs! cxxatust cTpyw,
CKOPOCTH, pacxoza.

25. Hcreuenue uepes Hacaaku. Buabl HacaKoB U X IPUMEHEHHE.

26. Hcreuenue nox ypoBeHb. OnopoxHeHHE cocya.

27. I'mppaBnmueckuii ynap B Tpyoax u ero Buasl. @opmyina XKyKkoBckoro.

Ilpumep ounema na 3auem
denepanbHOE TOCYAAPCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE
YUpEX/I€HUE BBICIIEr0 00pa3oBaHUs
«>xeBCKHI rOCYJapCTBEHHBIN TeXHUYeCKn yHuBepcuTeT umenu M.T. Kanamnaukosay

Buuer k 3auery Ne 2
no aucuuiuinHe «[ uapaBiauka»

1. Kakas uz smux dcuoxkocmeti ne s61iemcs 2a3000pasHou?
a) )KUJIKUH a30T;

0) pryTh;

B) BOJIOPOJ;

T') KUCJIOPOJ;

2. [lepsoe ceoticmseo cudpocmamuiecko2o 0aeieHus 2Aacum

a) B JI000M TOYKE JKHIKOCTH THUIPOCTATHUYECKOE JaBJIEHHWE TMEPHEHIUKYISIPHO IUIONIAIKE
KacaTeJNbHOHN K BBIIETICHHOMY 00beMY U JEHCTBYET OT pacCMaTpUBAEMOTro 00beMa;

0) B JO0OM TOYKE >KUAKOCTH THAPOCTATHYECKOE IaBJICHUE TMEPICHAUKYJISIPHO TUIOMIAIKE
KacaTeJNbHON K BBIIETIEHHOMY 00beMY H JIEHCTBYET BHYTPb pacCMaTpHUBAEMOT0 00beMa;

B) B KaXJOW TOUYKE YKHUIKOCTH THUIPOCTATHUUECKOE JABJIICHHE JNEHCTBYET MapaUIeIbHO TUIOMIAIKE
KacaTeJbHON K BBIIEIEHHOMY 00beMY M HaIllPaBJICHO MPOU3BOJIBHO;

T') THAPOCTATUYECKOE JaBICHUE HEM3MEHHO BO BCEX HAIMPABJICHUSIX U BCETa MEPIEHANKYIISPHO B
TOYKE ero MPHUIIOKEHUS K BEIETIEHHOMY 00bEeMY.
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3. Ilepesedume 15 m 600. cm. 6 nackaiu u Mm pm. cm.

4. Omuowenue pacxooa HCUOKOCMU K 5. [na usmepenus ckopocmu HOMOKa
NIIOWAOU IHCUBO2O CEYEHUS HA3bIBACMC S UCNONb3Yemcsl
a) CpeHUI pacxo/1 IOTOKA KUAKOCTH; a) TpyOka IluTo;
0) cpeaHsisi CKOPOCTh MOTOKA; 0) mbe30MeTp;
B) MaKCUMaJbHasi CKOPOCTb MOTOKA; B) BUCKO3UMETP;
I') MUHUMAaJbHBIA pacxo/l HOTOKA. r) TpyOKa Benrypu.

6. Ha yuacmke mpybonposooa mesicoy 08yMs €20 CeyeHUusMuU, OJisi KOMOpblX 3aNUCAHO YPABHEHUE
Bepnynnu moscno ycmanosums cnedyrougue 2uoposiemenmul

a) GUIBTP, OTBO, TUAPOMOTOP, MU DY30p;

0) kpaH, KOH(Y30p, IPOCCelb, HACOC;

B) GuabTp, KpaH, 1uhdy30p, KOJIEHO;

T') TUAPOLUIUHAP, APOCCENb, KJIarnaH, COIIo.

7. Om xaxux napamempos 3asucum sHadenue yucia Petinonvoca?

a) OT aAuameTpa TpyOOnpoBOJa, KHHEMATUYECKON BS3KOCTH YKUIKOCTH M CKOPOCTH JIBUIKCHUS
JKUAJIKOCTH;

0) OT pacxo/1a JKUAKOCTH, OT TEMIIEPATYPHI KHUIKOCTH, OT JUTMHBI TPYOOIIPOBO/Ia;

B) OT IMHAMUYECKOM BSI3KOCTH, OT IUIOTHOCTU U OT CKOPOCTH JIBUKECHHUSI KUIKOCTH;

I') OT CKOPOCTH JIBHXKEHHS >KUIKOCTH, OT HIEPOXOBATOCTU CTEHOK TPyOONpOBOJAA, OT BA3KOCTU
KUIKOCTH.

8. Hanop scuoxocmu H, ucnonv3yemviti npu HaxodxcoeHuu CKOpocmu ucmeyeHus HCUOKoCmu 8
8030yUIHOE NPOCMPAHCIEO onpedeisiemcs no gopmyne

B+ F E+ P
Q) gr=pgy+ L1 0) fr=pr+ 2L
2pg PE
P-F g-F
B) g=p, -0 "1 0 F=Hy 4 L.
P& P&
buer paccMOTpeH 1 yTBep)K/ICH Ha 3acenaHuu kadeapsl BuB «__ » 20__ 1.
ITporokom Ne
3aB. kadenpoi, A.T.H., Ipod. B.I". UcakoB

Kpumepuu ouyenku:
[TpuBenens! B pazzene 2.

Haumenoeanue: Tect

Ilpeocmasnenue ¢ @OC: HaOOP TECTOB IO pazienaM JUCIUTUTHHBI

Bapuanmut 3a0anuii: BOupockl M TPeOOBAaHUS K BBITOJHEHHUIO TPEJACTABICHBI B JJIEKTPOHHOM Kypce
«unpasmuka» 8 COO kI TY [6]

IIpumep mecma no pazoeny oucyuniuHbL:
TECT Ne3

1. IInowaov nonepeunoco ceuenus HNOMOKA, NEPNEHOUKVIAPHAS HANPAGIEHUIO  OBUNCEHUS
Ha3b160emcsl

a) OTKPBITBIM CEYCHHEM, 0) )KUBBIM CEUCHUEM;
B) TIOJIHBIM CEUCHHUEM; I') IUIOIIAIb PACXOAA.
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2. Peanvnoii orcuokocmsio HA3618aemcst HCUOKOCHb
a) He CYIISCTBYIOINAs B IPUPO/IC;

0) Haxo/AIIAsACs [IPU PEAJIbHBIX YCIOBHUSX;

B) B KOTOPOI IPUCYTCTBYET BHYTPCHHEE TPEHUE;
I') criocoOHasi OBICTPO MCTIAPSITHCS.

3. Ilpu neycmanosuguemcs 08udiceHUul, Kpueas, 8 Kaxcool moyke KOmopot 6eKmopa cKkopocmu 8
OAHHbII MOMEHM 8PeMeHU Hanpasienbl No KacamenbHOoU Ha3bl8aemcs

a) TPAGKTOPHS TOKa; 0) TpyOKa TOKa;

B) CTpyHKa TOKa; T') JUHUS TOKA.

4. Pacxoo nomoka usmepsemcsi 8 Cie0yioumux eOuHuyax

a) Mm% 0) M*/c;
B) M* ¢; r) M*/c.

5. Vpaenenue nepaspvienocmu - gvipasicaem

0) 3aKOH COXpaHEHUs SHEPTUU TPUMEHUTEIBHO K IBUKYIIEHCS KUIKOCTH;
0) 3aKOH COXpaHEHUS MAaCChl IPUMEHHUTEIBHO K IBUKYIICHCS KUAKOCTH;
B) 3aKOH COXPAHEHHUs KOJIMYECTBA Pa3pPhIBOB B IBUKYIIECICS KUIKOCTH;

I') 3aKOH U3MEHEHUs HallpaBJIeHUsI TMHUU TOKA.

6. Vpaenenue nepaspvienocmu meuenuii umeem 6uo
a) S1v= Syv; = const; 0) S1v1 = Spv, = const;
B) S$1S; = v1v2 = const; r) S; /vy =S, /v, = const.

1. ¥Ypasnenue bepnynnu 0151 08yX pa3iuunslx cedeHuti NOMoKa 0aem 63auMoCesi3b Mexcoy
a) JaBJICHHEM, PACXOJIOM U CKOPOCTHIO;

0) CKOpOCThIO, NaBieHueM U koddurmenrom Kopuomnuca,

B) JIaBJICHUEM, CKOPOCTBIO ¥ TEOMETPHUYECKON BBICOTOM;

I') FTEOMETPUYECKOM BBICOTON, CKOPOCTHIO, PACXOIOM.

8. Qusuyeckuil cmvicn ypasnenus bepryinu:

a) 3TO ypaBHEHUE COXPAHEHMsI PacX0/1a )KUJIKOCTH;
0) 3TO ypaBHEHHE COXPaHEHUs SHEPTHUH;

B) 3TO ypaBHEHUE NepeIavul UMITYJIbCa;

I') HET IPAaBUIBHOTO OTBETA.

9. Vpasuenue bBepuynnu onsa peanvhotl dcuokocmu umeem 8U0

2
a)zl+oa1i+u—1=zz+ 2—+— Zh’
pg 2z pg 2z

0) zl+i+i—z +—+—+ he

2
Ppg 2g Ppg 2z
2 2
E B Ly ‘% U3 :
)zl+2—+oa1——zz+—+oaz—+2h.

£ PE 2z
2
0 z, +i+0,51_1_22+ B +052—+ZP;
PE 2z

10. Ha yuacmxe mpyb6onpo8ooa mexicoy 08yMsl €20 ceueHUsIMU, Ol KOMOPbIX 3aNUCAHO YPABHEHUe
Bepnynnu moswcno ycmanosumo cnedyrougue uoposiemenmol

a) GuIbTP, OTBOJI, THAPOMOTOP, MU DY30p;

0) xpaH, KoH(Y30p, ApOCCceb, HACOC;

B) hunbTp, kpaH, 1Mdpdy30p, KOIEHO;

T') TUJIPOLUIINH/P, IPOCCEIb, KanaH, COIUIo.

11. Kosghdpuyuenm Kopuonuca 6 ypasnenuu bepuyinu xapaxmepuzyem
12



PasHo

ouamempom d = 50 mm, Ha KOMOpPOU YCMAHOBNIEH KpPAH C

oenzuna npu Hy = 1,5 m u Hy=1,3 m, eciu 6 sepxmeii yacmu
yucmepuvl umeem mecmo Baxkyym hgye = 73,5 mm pm. cm.
Ilomepsimu Ha mpenue 6 mpybe npenedpeys. I[lnomunocmo
ensuna p = 750 ke/m°.

a) PeXKUM TE€UCHHUS KUAKOCTH;

0) cTerneHb rupaBINYECcKOro COMPOTUBIICHUS TPYOOPOBOIA;
B) U3BMEHEHUE CKOPOCTHOT'O HAIOPa;

T) CTeNeHb YMEHBIICHUS YPOBHS IMOJTHON YHEPTUU.

12. 3uauenue rosppuyuenma Kopuonuca Onsi 1AMUHAPHO20 PEAHCUMA OBUNCEHUS. HCUOKOCHU

a) 1,5; 0) 2; B) 3; r) 1.

13. bBenzun crusaemcs u3 yucmepHol no mpyoe

14. Kasumayus smo
a) BO3JICHCTBHE JAaBIICHUsI XKHIKOCTH HA CTEHKHU TPyOOIpOBO/Ia;

0) IBMKCHHE KUIKOCTH B OTKPBITBIX PYCJIaX, CBI3aHHOE C MHTEHCUBHBIM ITEPEMEITUBAHUEM;

B) MECTHOE U3MEHEHHUE T APABINYECKOIO COMPOTHBIICHUS;

') I3MEHECHHE arperaTHOTO COCTOSTHHSI KUIKOCTH TIPH JIBMKCHHUH B 3aKPBITBIX PyCIiaX, CBI3aHHOE C

MCCTHBIM IIAJACHUECM AAaBJICHUA.

15. Venosue kasumayuu 6 cevenuu mpyowl

a) IMHAMHYECKOE JIaBJICHUE paBHSAETCS aTMOCc(hepHOMY;

0) craTuyeckoe JaBJICHUE PABHSIETCS JABICHUIO HACBIIIICHHBIX M1APOB;
B) MOJIHOE JJaBJICHUE PABHAETCS JABJICHUIO HACHIIIICHHBIX MAPOB;

') CTAaTHYECKOE JIaBJICHHE OTCYTCTBYET.

16. Kasumayus ne cuyscum npuduHol yeeaudeHus
a) BUOpanuuy;

0) HarpeBa TpyoO;

B) KIIJI runpomarnius;

T') COPOTUBJICHHS TPYOOTIPOBOIA.

17. Yoapuas eonna npu euopasnruueckom yoape smo

a) 00J1acTh, B KOTOPOW IPOUCXOAUT YBEIMUECHHE JaBIICHUS;

0) 0651acTh, B KOTOPOH YaCTHIIBI XKUAKOCTH YIApAIOTCS APYT O APYTa;
B) BOJIHA B BUJIE CXKATOr0 00beMa KHUJIKOCTH;

r) 00J1aCTh, B KOTOPOH KHUAKOCTh yJIapseT O CTEHKH TPpyOOmrpoBoia

18. Ilosviuenue oasnenus npu 2udpagiuyeckom yoape onpeoensemcs no popmyie

a) AP, = £ 6) APy =pghs
P
E) AP, = puge! r) AP, = puj
ho = PLges LBy, = pupe

19. Ckopocms pacnpocmpanenusi yoapHou 601Hbl Npu  AOCONIOMHO  HCECMKUX — CIMEHKAX

mpy6onpoeooa

13
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20. 3amyxanue xonebanuii 0asnenus nocie 2UOPABIUYECKO20 YOapa NPOUCXOOUM 3d CUem

a) TOTEPH DHEPTUU JKUIKOCTH TPH PACIPOCTPAHECHUHM YIAPHOH BOJHBI Ha TPEOJOJICHUE
CONPOTHUBIICHUS TPYOOTIPOBO/IA;

0) MoTepu SHEPTHH KHUIKOCTHA HA HATPEB TPYOOIPOBO/Ia;

B) IIOTEPH SHEPIHH Ha JePOpMaIIMIO CTEHOK TPYOOIpOBO/Ia;

T') IOTePh SHEPTHH KHUJIKOCTH Ha MTPEOJI0JICHUE CHII TPEHUS U yXO7a YHEPTUU B pe3epByap.

Kpurepum onenku:
[TpuBenens! B pa3zene 2

Haumenosanue: KOHTpoOIbHAs padoTa.

Ilpeocmagnenue ¢ @OC: HaboOp BapuaHTOB 3a/IaHUII.

Bapuanmuvr 3adanuit: 3ananus U TpeOOBAaHMS K BBIIIOJIHEHHIO KOHTPOJbHBIX pador Nel u Ne2
MIPEICTABJICHBI B METOAMYECKUX yKa3aHUsIX 1o aucuuruimae [10].

Ilpumep 3a0auu no konmponwvhoit pabome Nel (scezo 6 3adau):

3agaua 2

Onpenenuth U30BITOYHOE AABICHHME BOJBI B TpyOe IO
MOKa3aHUsAM OaTrapelHOro PTYTHONO MaHOMETpa.
OTMeTKH YpOBHEH PTYyTH OT OCH TpPYOBL: Z1, Z2, Z3, Za.
ITnoTHOCTB Bobl — 1000Kr/M>, pTyTH — 13600kr/m°.

Nemap. | z;,M | Z3, M | Z3, M | Z4, M
1 53 | 4,2 2,3 1

30 18 3 15 | 28

N .

Ilpumep 3a0auu no konmponvhoi pabome Ne2 (scezo 6 3a0au):

3agaua 4

OmpenenuTh pacxoJl JKUIKOCTH, BBITCKAIOIICH W3
TpyOBl uamerpom 0 yepe3 MIaBHOE pacIIMpEeHUE
(muddyzop) u nanee mo Tpyde auamerpom D B Oak.
Kosddunuent comporusnenus nupdysopa £=0,2
(oTHECEH K CKOpocTH B TpyOe), TMOKa3zaHUe
MaHOMeTpa p,,; BbicoTa h; H; MIOTHOCTh MKHUIKOCTH
p = 1000 kr/m’. YdecTh mOTepH HA BHE3AIHOE

- 14



pacumpeHue, IoTepsMU Ha TpeHUe peHeOpeyb, PeKUM TEUCHUS CUUTATh TYPOYICHTHBIM.

Ne da D, p,rua ha M H21
Bap. | MM | MM | g[[a M
1 015 | 20 | 45 | 06 1
30 50 70 43 | 05 7

Kpurepum onenku:
[TpuBenens! B pa3zene 2

Haumenoganue: npakTuueckue padoTh
Ilpeocmasnenue 6 @OC: HabOp BapUAHTOB 3a/IaHUM ISl PELICHUS 33/1a4 Ha 3aHATUU
Bapuanmowt 3a0anuii:

(Damu=100xITa., [Tnomrocme 600br pe=1000Kk2/1°).

3. Onpenenuts auamerp d OTBEpCTHsI B JHE OTKPBHITOro 0aka, 4ToOBI MpH
rinyouHe Bojbl B Oake h; = 87 cMm pacxop uepe3 orBepcTHe ObLT ObI paBeH Q = 5
a/c. OnpenenuTh TaKkxKe, MPU Kakoil riyoune hy u3 Gaka OyneT Takoii ke pacxo
BOJIbI, €CIM K OTBEPCTHIO B JHE IPUCOEAMHUTh CHApPYX U BepTUKAIbHBINA
nunuHApudecknii Hacagok. u= 0,82. Kosdduimment pacxoma orBepctust p=

0,62.

BUJIET Ne2

1. Ompenenuth HampaBieHue wucredenus xuakoctu (p = 1000
kr/M>) uepes orBepcrre o = 5 MM M pacxof, eciii pasHOCTh ypoBHeil H
= 2 M, TIOKa3aHWE BAaKYyMMETpPa pPgax COOTBETCTBYeT 147 MM pT.CT.
nokaszanue manometrpa py = 0,25 Mlla, kosddunuent pacxoga p = 0,62.

2. OrmpenenuTs BETUYHMHY aOCONIOTHOTO U
BaKyyMMETPUYECKOTO JIaBJIE€HUS Ha IOBEPXHOCTH
BOJBI B 3aKpbIToM pe3epByape npu H = 1,2 m, ecmm |LLb b Ly L]
BBICOTa MoabeMa pryTH B Tpyoke h = 20 cm.,
IUIOTHOCTb PTYTH P pp= 13600 kr/cm®. JlaBnenue Ha |
MOBEPXHOCTH PTYTM B  4Yallke aTrMocgepHoe H,

Bonpocul 0na 3augumel npakmuyeckux paoom:

Ypasuenue bepuynnu:
VYpaBHenue bepHyim 11 NOTOKa peaabHOM KUAKOCTH, €ro (PU3NIECKUNA CMBICI.

Yro Takoe TpyOka ITuto u /1 yero oHa ciayxut?

Kak nmepeBectn ypaBHeHME bepHyIIM U3 pa3MEpHOCTH JIJIUH B pa3MEPHOCTH JIABJICHUN?
Kakue cylecTByrOT peXUMbl TEUEHUS U KaK ONPEAEIAIOTCA TPAHUIB] CYLIECTBOBAHMSI ATUX

1.

2.
3.
4

o

~

pPEXUMOB?

Kax Beruncinsercs uucio PeiiHonbaca?
VYpaBuenne bepHyiu 1151 yCTaHOBUBIIETOCS IBHXKCHUSI U1€ATTLHOM KUIKOCTH, €T0 (PU3HUECKHI

CMBICII.

VYpaBHenue bepHysuiu A yCTaHOBUBIIETOCS JBUKEHUS BSI3KOM JKUKOCTH.
Koadpunments: Kopruonuca. Bennunna ko3 puiiveHToB 1151 JTaMUHAPHOTO U TYpOYJIEHTHOTO

PCKUMOB TCUCHUA.
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9. PanuoHanbHBIN BEIOOP CEUCHHI 711 pellieHUsT ypaBHEHUsT bepHyun.

10. [IpakTuueckoe npuMeHeHue ypaBHenus bepuymiu: Tpyoka [Iuro.

11. Duepreruueckoe ToJKOBaHUE ypaBHeHUs bepHyim.

12. 'eomeTpuueckoe TOJIKOBaHUE ypaBHEHUS bepHysuin.

13. JIuHMS MOTHOTO HATIOpa U €€ MIOCTPOCHUE.

14, ®dusnyeckuii CMBICH ypaBHEHUs bepHysum.

15. BiusiHue 3110pbl CKOPOCTEN B KaHAJIE HA YAEIbHYI0 KHHETUUECKYIO 3HEPTUIo 1oToka. Ee yuer B
ypaBHeHuU bepHyiu.

16. KaBuTanus, npuunHbl, YCIOBH BOZHUKHOBEHHS, MEPHI 00pBHOBI ¢ KaBuTanuei. OnpenencHue
BO3MO>KHOCTH KaBUTALIMM C IOMOLIbIO ypaBHEHUS bepHyu.

Kpumepuu oyenxu:
[IpuBenens! B paznene 2

2. Kputepun 1 mKkaJjibl OlleHUBAHUSA

JUIs  KOHTPOJIBHBIX MEpPONPUATHH (TEKyILero KOHTpPOJI) YCTAHABJIMBAETCS MHUHHMMAJIbHOE U
MaKCHUMaJbHOE KOJIMYECTBO OAJIOB B COOTBETCTBUM C TaOnuie. KoHTponbHOE MeponpusTue cuuTaercs
IPOIIEHHBIM YCIELIHO IPU YCIOBUM HabOpa KondyecTBa 0aiyioB He HUYKE MUHUMAJIBHOTO.

Pesynaprar 00ydeHMs] MO AMCHUMIUIMHE CUYUTAETCAd JOCTUTHYTHIM IIPH YCHEIIHOM IPOXOXACHUU
00y4aroIuMCs BCEX KOHTPOJIbHBIX MEPOIIPHUATUIN, OTHOCSILUXCS K JAHHOMY Pe3yJIbTaTy O0y4YeHHUs.

Pa3zoenwt Dopma xonmponn I(O{luuecmeo oannoe
OUCUUNTIUHDL min max
1,2 Konrponsnas padora Nel 2 5
3-5 KonTponbaas padbora Ne2 2 5
1-5 Beimonnenune tecroB 1-4 (2-5 Gamnos 3a tect, 0,25 Gamra 3a 8 20
MIPaBUJIBHBIA OTBET)
Htoro 12 30

[Ipn oueHuBaHMU pe3yabTaTOB OOyYeHUs [0 JAUCHMILUIMHE B XOJ€ TEKYILEro KOHTPOJIsS
yCIIEBAaEMOCTH HCIOJIB3YIOTCS CIEAYIOUIMe KpuTepuu. MUHIUMaIbHOE KOJIMYECTBO OallsIOB BHICTABIIAETCS
oOyyaroliemMycsi MpH BBIIOJIHEHUH BCEX IMOKa3aTesel, JOMyCKaloTCs HECYIIECTBEHHbIE HETOUYHOCTH B
U3JI0’)KEHUU U 0(OpMIICHUH MaTepHana.

Haumenoeanue,
Tloxazamenu evicmasienus MUHUMAILHO20 KOJIUYEC A Q1106
obo3nauenue
KOHTDOILHAS HpO,Z[eMOHCTpI/IpOBaH y,Z[OBJIeTBOpI/ITeJ'ILHI)II\/’I YPOBCHBb BJIAACHUA MATCPpUATIOM IIPpU
360121 BBITTIOJIHCHUU KOHTpOJ'II)HOI\/JI pa6OTI)I, JaHbI HpaBI/IJ'II)HI)Ie OTBCTBI HC MCHCC YCM Ha
p 50% 3amaHHBIX 3a1a4
TecThI HpO,Z[eMOHCTpI/IpOBaH y,Z[OBJ'IGTBOpI/ITeJ'IBHBII‘/’I YPOBCHb BJIAACHUA MAaTCpHAJIOM IIO
TCEMC pa6OTLI, JAaHBbI ITPABUJIBHBIC OTBETHI HEC MCHEC YCM Ha 70% 3aIaHHBIX BOIIPOCOB

[IpomMexyTouHas aTTecTalys Mo JUCHUILIUHE MPOBOIUTCS B (hopme 3auera.
WroroBast oneHka Mo AWCHUUIUIMHE MOET OBbITh BBICTABJIEHA HA OCHOBE PE3YJIbTaTOB TEKYIIETO
KOHTPOJISI C UCIIOJIb30BAHUEM CIICAYIOIIEH IIKaJIbL:

Ouyenka Haébpano 6annos
«3aUTEHOY 18-30
«HE 3aUTEHOY 12-17

Ecnu cymma HaOGpaHHbIX OayuioB MeHee 12 — oOydaromuiicss He JOMyCKaeTcs 0 MPOMEXYTOUHON
aTTeCTaIlHH.

Ecnu cymma 6amioB cocrasisier ot 12 o 30 6ansios, o0ydaromuiicst Jomyckaercs 10 3a4eTa.

buer k 3adery BrurogaeT 10 TeopeTHdecKux Bompoca (TECTHI).
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Bpewmst Ha moaroToBky: 45 MUHYT.
[Ipu oueHMBaHMM pPE3yNbTATOB OOYYCHHUsS MO JUCIHILIMHE B XOJI€ MPOMEKYTOYHOH aTTeCTaIUH
UCTIONIB3YIOTCS CIICAYIOIINE KPUTEPUH U IIIKAJIA OLIEHKH

Ouenka Kpumepuu oyenxu
OOyyJaromuiics JEMOHCTPUPYET 3HAHHE OCHOBHOTO Y4EOHO-TIPOTPAMMHOTO
Mmareprajia B 00beMe, HeOOXOIMMOM Ui HaJIbHEHIIEH eOBl, yMmeeT
«3a4YTECHOY p i a A A yi > Y

IIPUMEHATH €r0 IPU BBINOJHEHUN KOHKPETHBIX 3aJaHHM, IIPEIyCMOTPEHHBIX
IIPOrpaMMOM TACHUIIIIMHBI

«HE 3a4TCHO»

OOyuaronuiicss JIEMOHCTPUPYET 3HA4YHWTEIbHbIE TPOOENIbl B  3HAHUSIX
OCHOBHOTO YY€OHO-IIPOTPAMMHOTO MaTepuayia, JAOMYCTUI MPUHIUIHAIBHEIC
OMMOKH B BBINOJIHEHUH MPEIYCMOTPCHHBIX INPOTpaMMOW 3aJlaHuil U He
Croco0eH MPOI0JDKUTE 00yUeHne
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