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JIner akryanu3anuu padodeil nporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OpHBIX MAIIMH M TPAHCIIOPTHO-TEXHOJOTHIESCKUX

[Ipotokom ot 20 . Ne

3aB. kadeapoii AN Kousra

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AL Kousra

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM Trojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AL Konbra

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapbl ['OpHBIX MALIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
3aB. kadenpoit A.Jl. Konbra

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peayimszanuu B 2025 - 2026
y4eOHOM rojTy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit AL Kombra




1 esn ocBOCHUSI AUCHUIJIMHBI (MOTYJIs1)

Les1br0 qUCUUIUIMHBI ABIISETCA:

- U3YYEHHUE U OBJIAJICHUE CTYACHTAMH 3HAHUN 3aKOHOB TMPOCTATUKU U THAPOJUHAMUKA
U peaJin3alluy UX B THIPONPHUBOIAX TEXHOJIOTHYECKOTO 000PYI0BaHUS U MallliH,

- OBJIQZICHWE HAaBBIKAMHU BBINIOJHEHUS OKCIEPUMEHTAIBHBIX M Ja0OpaTOpHBIX
UCCJICIOBAaHUH, HHTEPIPETALMU MTOJIyYE€HHBIX PE3yJIbTaTOB, COCTABJICHUS U 3alUTHl OTYETOB I10
IIPOJIEJIaHHOM pabdore,

-OBJIaJICHUE JIOCTaTOYHBIM YPOBHEM NPO(ECCHOHANBHBIX KOMIETEHIUI B COOTBETCTBUU
¢ tpeboBanmsimu PI'OC BO mno nHampasnenuto mnoaroroBku 5.03.06 Mexarponuka wu
poOOTOTEXHHKA

[Tpoduibe MexaTpoHHBIE CUCTEMBI B aBTOMAaTH3UPOBAHHOM ITPOU3BOICTBE.

2 MecTo THCHMILIMHBI (MOYJIs) B CTPYKTYype 00pa3oBaTeIbHOIi MPOrpaMMsbl

HucuuiuinHa ['mapomexaHuka BXOJUT B BapHMAaTUBHYIO 4YacTh Y4eOHOro IUIaHa
00pa30BaTebHOI NPOrpamMMBl.

Jns  u3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUYCHUS TUCIUILTHH/ IPAKTHK:

®dusuka

Marematuka

TexHudeckass MexaHuKa

3nanus (YMEHHs, BIIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XOAUMBI JJ1s1 U3YYEHUS JUCLUIUIMH/IPAKTUK:

[TonroToBka K 3amIUTe U 3aIIMTa BHITYCKHOW KBATM(UKAIIIOHHON paOOThI

3 Komnerenuuu odyyarwuerocsi, popmupyemsbie B pe3ybTaTe 0CBOCHUS

AUCHHUILVIMHBI (MOAYJIsI) M INIAHMPYeMble Pe3yabTaThl 00y4eHHs

B pesynbTare ocBoeHMs IUCHUIUTUHBI (Moayns) «[‘mapomexaHuka» oO0ydarouuiics
JIOJKEH 00J1aaTh CIEAYOMMMU KOMIIETEHIIUAMU:

CtpyKTypHBII [Tnanupyemble pe3ynbTaTbl O0yUeHHs
JJIEMEHT
KOMIIETCHIINHU

ITK-1 crtocoOHOCTBIO COCTABIATH MATEMAaTHUYECKHE MOZCIIN MEXAaTPOHHBIX U pO6OTOTeXHI/I‘-ICCKI/IX
CHUCTEM, UX IMOJCHUCTEM U OTACIIbHBIX 3JICMCHTOB U MO)IyJ'ICI\/’I, BKJIrO4as I/IH(l)OpMaIII/IOHHI)IG,
SJICKTPOMCXAHUYCCKHUEC, THAPABINYCCKUC, JICKTPOTUAPABIINYCCKUC, JICKTPOHHLIC YCTpOﬁCTBa n
cpeacTBa BBIYMCIIMTEIIFHON TEXHUKH

3HaTB OCHOBHBIC 3aKOHBI FI/I)IpOMexaHI/IKI/I;

MIPOIIECCHI, TPOUCXOIAIINX B paOOUNX KHUIKOCTSIX MPH UX TBUKCHUU U B
ITOKOE;

CIOCOOBI MOJICTTUPOBAHHUSI ITPOIIECCOB MEXAHUKH YKUIKOCTH U Ta3a

YMern COCTAaBJIATH PACHCTHBIC CXEMBI IJIA MOJCIUPOBAHUA IPOLCCCOB MEXaHNKN
KUJKOCTH U rasa

pelaTh 3aJa4 KUHEMAaTUKN U JTUHAMUKH ) KUIAKOCTH,

CaMOCTOSITENIbHO PUOOpeTaTh 3HAHUA B 00JIACTH MEXaHUKHU )KUJKOCTU U
ra3a c UCIOJIb30BaHHEM y4eOHON U CIPaBOYHOM JINTEPATYPHI,
rOCYJJapCTBEHHBIX CTAHJAPTOB U HAYYHBIX MYOJIUKaIHil;

IIPUMEHSTH [TOJIyYECHHBIC 3HAaHWS HA MEXIUCLIUIIIIMHAPHOM YPOBHE;
BBIGI/IpaTB 1 IPUMCHATH MAaTCMAaTUUCCKHUEC MCTOBI, (I)I/I?:I/I‘-ICCKI/IC 3aKOHBI 14
pEIICHNs IPAKTUYECKUX 3a1a4




Bnanets

po¢eCCUOHATBHBIM S3BIKOM MPEIMETHON 00J1aCTH 3HAHMS;

OCHOBHBIMH MCTOAAMU MOACIIUPOBAHUA ITPOLECCOB MCXAHUKHU KUJAKOCTH U
rasa,

OCHOBHBIMH MCTOAAMHU PCUICHUA 3a1a4 B O6HaCTI/I MEXaHUKU KUIKOCTHU U
rasa,

MCTOAaMU NPOCKTHUPOBAHUSA U paACUCTAa TUAPABIMYCCKHUX U ITHCBMATUUCCKUX
CHCTEM C UCIOJIh30BAHUEM MAaTEMATUICCKOTO aHaJIM3a U KOMITBEOTEPHOTO
MOJICTTUPOBAHUS;




4. CTpyKTypa, 00b€éM U coaep:KaHue TMCIHUIIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTakTHas pabora — 21,6 akas. 4acos:
— aynutopHas — 18 akaj. gacos;

— BHeayauTOpHas — 3,6 akaj. 9acoB

— camocTosTenpHas padora — 217,8 akaj. dacos;
— IOJITOTOBKA K dK3aMeHy — 8,7 akaj. yaca
— IOJITOTOBKA K 3au€Ty — 3,9 akan. yaca
dopma aTTecTalyu - 3a4eT, SK3aMeH

=N
AynutopHas s g dopma
KOHTaKTHas paboTa qé; g Bun TCKYLICTO Kon
Paznen/ Tema (B akax. yacax) & g|camocrositens |  KOHTPOJIA KOMIIETeL
O .
JMCLUILIHHBI g = HOH YCICBACMOCTH —
Jle| mab. | mpaxr. 8 paGoTHI u
K. [ 3aH. 3aH. & E MIPOMEKYTOUHO
1. Tema 1l
ITouck
JIOTIOTHATEITh
HOI [Ipoxoxnenue
1.1 Kuakocts u ee uHopMaLmK BBOJHOI'O
qmsfmecxne 0.2 1o 3ananmoi | Tecra.Crada
csocrea.  Cuinbl, 5 0,25 8 TeMe 3anad no teme | I1K-1 3yB
JEHCTBYIOIINE B Iogroroska | WKuaKocTs u
KUJKOCTH. nma6opa-TopHo | €€ Q)HEI/I‘ICCKI/IG
My 3aHsTHIO, | CBOHCTBAY.
Pemienue
Hroro mo pazueny 0,2 0,25 8
2. Tema 2
2.1 Twmapocratuka: ITownck 3amura
Qg depeHmaIbHbI JIOTIOJTHUTEN | 1a00opaTopHOi
e YpaBHEHUS HOH pabotsr Nel «
paBHOBECHS unpopmanuu | Dusznueckue
KUIKOCTH; 0,5]0,5/0,51 12 | o 3amanHOM CBOWCTBA IK-1ys
0C-HOBHOE TeMe KUIAKOCTIY.
ypaBHEHUE [ToaroroBka |Cnaua 3amad o
TUPOCTATHKH, nabopaTopHO pazaenam
OCHOBBI MV 3aHSATHIO. | THADOCTATHKH.
Hroro 1o pasneny 0,5(0,5/0,51 12

3. Tema 3




3.1 ITouck
I'mpponnnamuka: JOIIOJIHUTECIIb
KHHEMaTHKa HOM
KHUIKOCTH,  BHJIBI uHpopMauu Cada 3a1a4 1o
JIBHAKCHHA 110 33/aHHOH Té[Me "PeI}[KI/IMLI
JKHJIKOCTH,  3aKOH 0,5 9 TEME. BYOKOHI [IK-1 3yB
COXpaHEHUS MaccChl, Pa6ora ¢ }:jﬂ "
ypaBHEHUE KOMITBIOTEPH A .
Hepas3pbIB-HOCTH.OC bIMH
HOBBI JUHAMHKH o0yJarmuMu
JKUIKOCTH. nporpaMmmamMu
HTtoro mo pasugeny 0,5 9
4. Tema 4
ITouck 3amura

4.1 OcHOBHBIE JIOTIOTHUTENH | TAOOpaTOpHOU
YpaBHEHUSA HOU paboThr Ne2
TUIPOAMHAMUKU undopmaiuu | «M3yueHue

APOHHAM 0.5/0,51| 025 |154| mdopmaiy yd TK-1 yB
OJIHOPOJTHOM 10 3aJJaHHOK | IPUOOPOB JIJIst
HECKUMAEMOM TEME. U3MEpPEHHUs
JKUIKOCTH. [ToaroToBka K| JaBICHHS.

nabopatopro [Crava 3amad mmo

Hroro 1o pazneny 0,5/0,51| 0,25 |154
5.Tema 5
5.1 Tema. ITouck
JIBr>xeHue JIOTIIOJTHUTEIb
HIeaILHOU HOU 3amuTa 3a5a4
JKHUJIKOCTH, HH(pOpMAIUN o

8 0,5 05 |15 |mdopmam TK-1 3y
ypaBHEHUE I10 331aHHOH | TUAPOAMHAMUK
bepnyiu, TEME. e.
buszndeckas ITonroroBka k
HUHTEp-TIpeTanus nabopaTopHo
Hroro mo pazueny 0,5 0,5 15
6. Tema 6
6.1 JIBmkenune ITownck 3amura
BSI3KOI JOTIOTHUTENH | TaOOpaTopHOH
HEC)KUMaeMOM 0,7 0.5/0.51 8 HOM paboter Ne3 | mr-1 B
JKHUJIKOCTH. 5 unpopmanuu | «V3mepenue
YpaBHeHus 10 3aJJaHHOM | TUJpOCTaTHYEC
Hopnr o Croxrca mania oo DonTIorIiia
Hroro 1o pasneny OI’J 0,5/0,51 8
7. Tema 7
7.1 OcHOBBI TeOpUH ITouck
THIPOIMHAMUYIECKO JIOTIONHATEN | 3a111p1q 33744,
ro 0,5 0,25 |15 HOH Ipoxoxnenue | T1K-1 yB
nono6us. Kpurepun nHpopmarun TecTa.
TUAPOIMHAMUYIECKO I10 3aJaHHOMI
hnra¥ ﬁl\"f\ﬁYXﬂ TTOMNLO
Hroro no pazgeny 0,5 0,25 | 15

8. Tema 8




8.1 ITownck 3amura
['unpaBnuueckue JIOTIOTHHUTENH | TAOOpaTOpHOU
oTepu SHEpPruu 0,25/0,2 12 HOH paborer Ne4 | 11x-1

. ° 13y
Pexumbl  TeueHus SH unpopmanuu | «3ydenue
xuakoctu.  Ywucno 0 3aJIaHHOM | CTPYKTYpHI
Uroro no pazueny 0,25/0,2 12

S
9. Tema 9
9.1 MecTHbIE ITouck 3amura 3a1a4.
IoTepu SHEPrumu. 0,25 | 12 | nonosnHuTens | [Ipoxoxaenue | IIK-1 yB
BeiBox  popmyisl HOH TecTa.
Hroro no pasneny 0,25 12
10. Tema 10
10.1 ITonck 3amuTa
Knaccudpukanus JIOTIOJTHUTEN | 1a00paToOpHOMA
TpyOOIIPOBOIOB 1 0,25/0,2 12 HOM paboter N5 | 11x-1
° -13y

I'mppaBanyeckuit SH uHpopmanuu [ «OnpeneneHue
pacuer 0 3a/1aHHOM pexumMa
onviAnmnonoaoan | |V |00 1 | ronan morrorryra yr on o
Wroro no pazueny 1 012<51/1 0,2 12
11. Tema 11
111 Ucreuenue Iouck
KHAAKOCTH 3 JOIOJIHUTEID 3
oTBepCTHii - 0s > Hoit Hamma 3azad. et
Knaccugukars 10 3aIaHHOMN recta.
OTBEPCTHUI u TeMe
Htoro no pazaeny 0,5 13
HToro 3a cemecTp 4 1 2721 2 131, 3a4€T
12. Tema 12
12.1 ITonck 3amuTa
I'mppaBanyeckuit JOTIOTHUTENH | TabOpaToOpHOH
yiap B TpyoOax. /11 12 HOM pa6orer Ne6 | 1IK-1ys
[TpruuHBbI unpopmanuu |«Mmmoctparus
BO3IHUKHOBCHUWA [0 3a1aHHOMN VDABHCHU A
HTtoro mo pasugeny 1/11 12
13. Tema 13
131 [Touck
[MuaponpuBo kL. 0.7 JIOTIONTHUTENH | 3aIUTa 3a1a4.
Ctpykrypa u 5 1 12 HOM [Ipoxoxnenue | IIK-1 3y
KJ1acCUpUKaLus JIMTEPATypHI TecTa.
TUIDOIMDUBOITOR 110
HTtoro no pasugeny 0,7 1 12

14. Tema 14




14.1 ITonck
['upoManivHel. JIOTIOJIHUTEIIb
HcTounuku HOMU 3amyra 3aj1a4.
S — aldl 1 1 12 HHbOPMAIHH [Ipoxoxnenue | IIK-1 3y
HCIIOJIHUTEIIbHBIC o Tecra
yCTpOMCTBA — paccMmarpuBae
HTtoro mo pasugeny 1 1 12
15. Tema 15
15.1 Metonuka OHl;[Ji)II-/III(/:II;eJIB 3amuTa 3a7ad4.
pacuera oObeMHoro| 4 /11 15,4 a - [Tpoxoxnaenne | T1K-1 yB
TUIPOTIPUBO/IA. uHGopMALIH TecTa.
Hroro o pasneny 1/11 15,4
16. Tema 16
ITouck 3amuTa 3a7ad4.

16.1 nonosauTens | [Ipoxoxkaenne
Typ6oMaIuHsI. 0.95/0 2 HOIA TecTa. 3aiura
I'upoMyThl. 411 {0,50,5U1|" s1 " 15 | undopmanuu | 1adboparopuor | TIK-1 3y
I'uapoTtpancopmar 1o paboTer Ne7
opsl. [Ipumenenue. paccmarpuBae | "Onpenenenue

MOM TeMme. |IIOTEph HaIopa
Htoro no pazneny 1 10,5/0,51 0’22{1012 15
17. Tema 17
17.1 Pacuer ITonck Craua
OCHOBHBIX 4 1,2 0.5/0.511 0,75/0,7 20 }10HOJ‘IHEIT€J‘II> 1a60paTOPHBIX TTK-1 3ys
[1apaMeTpoB 5 SU HOU pabort u 3a1a4.
TUIPOTMHAMUYICCKU mutepatypsl | [Ipoxoxaenue
Hroro o pasneny 11’:2 0,5/0,51 0’151/10’7 20
HToro 3a cemecTp 4 |1 221 4/211 (86,4 SK3aMeEH
Hroro no nucrumiube | 8 | 4/4U 6/21 217, 3ad4eT, sk3ameH |[1K-1




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

O6paSOBaTeJ'II>HI)IC TE€XHOJIOT'HH

Jns  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
0o0pa30oBaTeNbHBIX  TEXHOJOTHH B  TPENOJABAHUM  JUCHUIUIUHBI  «[ MApOMEXaHUKa»
UCMONB3YIOTCSl  TPAJULMOHHAs, MHTEPAKTHBHAA M HMHGPOPMALMOHHO-KOMMYHUKAIIMOHHAs
00pa3oBaTebHbIC TEXHOJIOTHUH.

Ha 3aHATHUIX npeaycMaTpuBaeTcs UCIIOJIb30BaHHE JIEKTPOHHOIO
JIEMOHCTPAIIMOHHOTO-y4e0HOT0 MaTepualia COJEPIKaIlero CJIOXKHBIE CXEMBI, TaOMUIBl U
mareMaThueckue QGopmyibl. MynabTUMeAUIHOE 000pYIOBaHHE MOXET OBITh MCIIOJIB30BaHO
TaKXe U CTYIGHTaMH ISl IEMOHCTPALIUHU PE3yJIbTaTOB BBIOJHEHHS Ja00pAaTOPHBIX padoOT.

1. TpapuuuonHsle 00pa30BaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNLFHOTO  MpOIECcca, MPEANONAraloulyl0 MPSAMYI0  TPAaHCIALNHAI0 3HAHUH  OT
npernojiaBaTess K CTyIEHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILTFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHast AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK IPaBUIIO,
PENpOIyKTUBHBINA XapakTep.

@®opMbl y4eOHBIX 3aHATHH C UCTIONB30BAaHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

WudopmanvoHHas JeKuMs — IOCJelOBaTelbHOE  H3JIOKEHHE MaTepuaja B
JTUCHUATUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TIperno1aBaTes).

[IpakTryeckoe 3aHATHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HABBIKOB IO
IPEI0KEHHOMY aITOPUTMY.

2. lHTepakTUBHBIC TEXHOJOTUU — OpPTraHU3alus 00pa30BaTEIBHOIO MPoIecca, KOTopas
IperonaraeT akTUBHOE U HEJIMHEHHOe B3aUMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOTO IS HHUX 00pa3oBaTeNbHOTO pesynbraTa. Hapsmy co
CHELMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM  TaKOro  poja  HPUHIUN  MHTEPAaKTUBHOCTH
NPOCIIEKUBAETCSI B OONBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTENbHBIX  TEXHOJOTHH.
HHTEpakTHBHOCTH TIOAPA3yMEBAET CyOBEKT-CYyOBEKTHBIE OTHOIICHHS B XOA€ 00pa30BaTeIbHOTO
npoiiecca 1, Kak clieicTBue, GOpMHpPOBAaHUE caMOpa3BUBaroLIeiicss MH()OPMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opMbl yueOHBIX 3aHATHH C MCIOJIb30BaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlekuus «oOpaTHOM CBS3M» — JEKIMSI—TIPOBOKalUs (M3JI0’KEHHE MaTepHuaja ¢ 3apaHee
3aIUIAHUPOBAHHBIMU omunoKamn), nexkuusa-oecena, JEKIUA-TUCKYCCHS,
JEKIUS-TIPECCKOH(PEPEHIINS.

3. HudopmMannoHHO-KOMMYHHUKAIIMOHHBIE ~ 0Opa3oBaTeNbHBIE  TEXHOJIOTHH  —
opranu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeMaT3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUYECKUX CPEJICTB pabOThI ¢ UH(POpMALIHEH.

@opmMbl Y4eOHBIX 3aHATUH C MCHOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHI: JIeKns-BU3yann3anus — U3JI0KEHUE COJEPKaHUs COMPOBOKIACTCS TPe3eHTaIeH
(memMoHCTpalyel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WWUTFOCTPATUBHBIX, TPa)UIeCKUX, ayTUO- ¥ BHICOMATEPHAIIOB).

JIaGopatopHoe 3aHsTHE B (pOpME BUPTYalIbHOH BH3YyalM3alliU MPOLIECCOB M SIBJICHUH,
NPOUCXOSIIAX B JKHIKOCTH W JESITEIBHOCTH C HCIOJIh30BAHUEM CHEIHATH3HPOBAHHBIX
POTPaMMHBIX CpE/I.

[lepenoBbie TEXHOIOTHH, TPUMEHSIEMBIE IS JJOCTIKEHHS 00pa30BaTEIbHOM 1IEIH:

1. B y4eOHOM mporecce HpeayCMOTpEHBl 3aHATHA B (hopMe pa3dopa KOHKPETHBIX
CUTYallUi, CBS3aHHBIX C TUAPABIUKON U FMIPOITHEBMOIIPUBOIOM.

2. Ucnonp3oBaHue B y4eOHOM IPOIECCE BUPTYAILHOTO JIAOOPATOPHOTO MPAKTHKyMa IO
paszenaM TeXHUYECKOH THAPOMEXaHUKH.

3. Ilpu mpoBeneHuu 1a0OpPaTOPHBIX pabOT paccMaTpUBAIOTCA TECThI IO pasjesiaM B



4. Ha neKIMsx MCIOJIb3yeTCss KOMITBIOTEP € IIPOEKTOPOM ISl OTOOPasKEHHSI U JIYUIIIETO OCBOCHHS
U3y4aeMoro MaTepualla.

6 YueOHO-MeTOAMUYECKOE 00ecTieueHHe CAMOCTOSITEILHOI PadoThl 00yYaI0IIMXCHA
[IpencraBneno B npusnoxxenuu 1.

7 OuneHo4YHbIe CPeACTBA 1JIsl IPOBEAeHHUS IPOMEKYTOYHOM aTTeCTAlluu
[IpencraBieHbl B MIPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue TUCIMILINHBI (MO1YJIs1)

a) OcHoBHas1 IUTEpaTYypAa:

1. lomanckuii, 1.B. MexaHuka KUAKOCTH | ras3a . yaeonoe nmocooue / .B. Jlomanckuii,
B.A. HekpacoB. — Cankr-IlerepOypr : Jlanp, 2018. — 140 c. — ISBN 978-5-8114-3158-8. —
Tekcr : snekTpoHHbIH // DnekTpoHHO-OMOIMOTEYHass cucrtema «Jlamby» : [caiit]. — URL:
https://e.lanbook.com/book/110915

2. CazanoB U. U. T'mapasnuka [DnekTpoHHBIH pecypc]: yuebuuk / CazanoB U. U.,
Cxupmianze A. I'., UBanos B. U. - M.: KYPC, HUIl UH®PA-M, 2017. - 320 c.: 60x90 1/16. -
Pesxxum noctyna: http://znanium.com/bookread?2.php?book=601869 . - 3arn. ¢ skpana. - ISBN
978-5-906818-77-5.

0) /lomosiHUTEIbHAA JIUTEpaTypa:

1. Jlenemkun, A. B. T'mapaBnuka u rugponHeBMonpuBo. ['mapaBiavueckne MalluHbl U
THJIpONHEBMONpUBOJ : yueOHuK / A.B. Jlenemkun, A.A. Muxainus, A.A. lelinak. —
6-¢ m3xd., mepepad. u gorm. — Mocksa : UHOPA-M, 2017. — 446 c. — (Bsicmiee
obpasoBanue:  bakamaBpuar). —  www.dx.doi.org/10.12737/21024. - ISBN
978-5-16-011954-0. - Texkcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/548219 (nara obOpamenus: 24.10.2020). — Pexum
JIOCTYTIA: TI0 TIOATTHCKE.

2. Manwiii, B. I1. IIpaktukym no ruzapasinuke: YueOHoe mocobue / Mansiii B.I1., Macaes
B.H. - XKenesnoropck:®I'6OY BO CIICA I'TIC MYC Poccun, 2017. - 121 c. - Tekct :
anektponHbii. - URL: https://znanium.com/catalog/product/912712 (mara oOpamieHus:
24.10.2020). — Pexxum 10CTyTA: 1O TIOAUCKE.

B) Meroanyeckue yKazaHus:

1.Metonuyeckue yka3zaHusi JUIsl CTYJCHTOB IO MOATOTOBKEe kK JlaGopaTopHoi pabote
pabore / coctaButenu: A. JI. Konera, B. B. Tounnkun, B. C. be3sepxHuii ; MarHuToropckuii roc.
texHudyeckuid yH-T uM. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2017. - 45 c. :
WL, Tab1. - TeKcT : HemocpeICTBEHHBIH.
2.Meronuyeckue yka3aHus IS CTYJICHTOB 0 oAroToBke kK JlaboparopHoii pabote padote /
cocrasurenu: A. JI. Koabra; Marauroropckuii roc. rexunueckuii yH-T um. I'. U. Hocosa. -

Marnutoropck : MI'TY um. I'. M. Hocosa, 2018. - 89 c. : un., Tabu. - Tekct : HermocpeCTBEHHbIH


https://e.lanbook.com/book/110915
http://znanium.com/bookread2.php?book=601869
https://znanium.com/catalog/product/548219
https://znanium.com/catalog/product/912712

r) [Iporpammuoe odecnneyenne u UuTepHer-pecypcebi:

IIporpaMmmHoe obecriedeHue

Haumenosanue 110 Ne norosopa Cpoxk nercTBUs JTMLEH3UN
MS Office 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional
MathWorks MatLab
v.2014 Classroom |K-89-14 ot 08.12.2014 0eccpovHO
License
MathCAD v.15 166213 o1 22.11.2013 BeccpouHo
Education University
|:r|i1'inn_ -

MS Office Visio Profl;; 1557 18 o1 08.10.2018 11.10.2021
2013(ms kmaccoB)

MS Windows 7.1 159718 o1 08.10.2018 11.10.2021
Professional (st
II'TIQ{"{"I'\D\
7Zip cB000JTHO pacnpocTpansemoe [10 0ECCPOYHO
FAR Manager cB000IHO pactpocrpansemoe 110 0eccpoUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHBLIC CUCTEMBI

Ha3BaHue kypca

CchUIKa

DneKkTpoHHas 0asza MEepUOJAMYECKUX W3AaHUI
East View Information Services. OO0 «MIBUC»

https://dlib.eastview.com/

NudopmannonHas cucremMa - EnuHOe OKHO
J0CTVIA K MHOODMAITMOHHEIM DECYDCAM

URL.: http://window.edu.ru/

HanunonanpHas
WH(pOpPMAIIMOHHO-AHAIUTUYECKAs CHCTeMa —

Dnr‘t‘nﬁ{‘vnfi AP 88 812l rdal ASCsAVASAA AT A ITATIANQPRATIIAC

URL.: https://elibrary.ru/project_risc.asp

[MTouckosas cucrema Akaaemust Google (Google
Scholar)

URL.: https://scholar.google.ru/

DneKTpoHHbIE pecypchl Oubmnorexku MI'TY um.
1. Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcuterckass WHPOPMALMOHHAsS CUCTEMA
POCCHA

https://uisrussia.msu.ru

MexyHapoiHas HayKOMETpHUYecKast
pedepaTuBHas U MOJHOTEKCTOBas 0a3a JaHHBIX

vavooriy venanuii A\oh of ecioncow

http://webofscience.com

MexnyHaponHas pedepatuBHas u
IOJHOTEKCTOBAS CIDABOYHASA 0a3a JTaHHBIX

http://scopus.com

9. IlepeyeHb y4eOHO-MeTOANYECKUX MATEPHAJIOB M CPEACTB 00yUYeHH

Tun u Ha3BaHUE ayJUTOPUHU

OcHalueHue ayuTopun

YueOHbIC ayAUTOPUH IS

MynbTUMeIUIHBIE CPEACTBA XPAHEHHUS, IEPEAAUYl U




Tun u Ha3BaHUe ayJUTOPUHU

OcHaluenue ayuTopun

IIPOBEACHUA 3aHATHH JICKIIMOHHOI'O
THIIA

npeJcTaBiIeHus HHDOPMALIUU.

VYuebHble ayIUTOPUH VIS
poBeIeHUS 1ab0PaTOPHBIX
3aHATUH, TPYIIIOBBIX U
VHJUBUYaJIbHBIX KOHCYJIbTAIUM,
TEKYILEro KOHTPOJIS U
IPOMEKYTOUHON aTTecTalluu

['uapaBmuyeckue CTEHIbI.

MynbsTUMeINIHBIE CPEACTBA XPAHEHHUS, TIepeaun u
npeJcTaBiIeHus HHDOPMALIUU.

Komruiekc TecToBBIX 3ajaHuil ISl TPOBEICHUS
MIPOMEKYTOUHBIX U PYOEKHBIX KOHTPOJICH.

ITomentenus 111 caMOCTOSTEIILHON
paboThl 00yUJarOIINXCS.
KomnbroTepHslit ki1acc

[Tepconanbubie kKoMbIOTEPHI ¢ makerom MS Office,

Mathcad, Festo Didactic (mporpamma FluidSIM Hydravlic V
4.0), ¢ BbIX0J10M B IHTEpHET U C TOCTYIIOM B 3JIEKTPOHHYFO
MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[TomemeHus U1 XpaHEHHUs U
npo(HUIAKTUIECKOTO
o0cy)uBaHUS y4eOHOTO
000pyI0BaHUS

[kads! a5 XpaHeHUus: y4eOHO-METOANUECKOMN
JIOKyMEHTaIuH, Y4eOHOTO 000pyI0BaHUS U
y4eOHO-HaTJIAIHBIX TTOCOOUIA.




INPNJIOXEHHE 1
Y4eOHO-MeTOANYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4YaOINXCSI

Ilpumepnuie 3a0auu  no meme «DuzuuecKue CeOUCHMEA HCUOKOCHUY:

3amaua 1. ABToKIaB o0beMoM 25,0 JT HAITOJTHEH JKUJIKOCTBIO M 3aKpBIT repmernyecku. Koaddurment
TEMIIEPATYPHOTO PACHIMPEHUs KUIKOCTH P, ee Moayis yrpyroctu K. Onpenenuts noBblllieHHE
JTABJICHUSI B aBTOKJIABE MPHU YBEIMYCHUH TEMIEpaTyphl kuaKocTH Ha Bennuuny AT. O6bemHon
nedopmalueii aBToKIaBa MpeHeopeyb.

3amaya 2 (puc. 1). Onpenenuts CKOPOCTh V PABHOMEPHOTO CKOJIBKEHHSI IIPSIMOYTOJIbHOM TTaCTHHBI (a* b
*C) TI0 HAKJIOHHOM MJIOCKOCTH TMOJI YIJIOM 0= 12°, eciii MeX 1y MIIaCTUHON U TUIOCKOCTHIO HAXOUTCS
cioi macna ToimuHoil 6. Temneparypa macna 30 °C, mIOTHOCTh MaTepuaa IIaCTUHEI P.

S v /4
w/ | T T—— 2

3amaua 3 (puc. 2). 3a30p MEXKIy BAJIOM U BTYJIKOMN

3aI10JIHCH MAacCJIOM, TOJIIIHUHA CJIOS KOTOPOI'0 paBHA 0.

JHuametp Bana D, yinna Brynku L. Ban Bpamaercs

PaBHOMEPHO IO/ BO3JIEHCTBUEM BpPaLIAIOIIETO
MomeHTa M. OnpenenuTs 4acTOTy BpallleHUs Bala, €CJIA Temneparypa macia pasHa 40 °C.

Ilpumepnuie 3a0auu  no meme «l uopocmamukay:

3anava 1 (puc.). 3akpbIThIN pe3epByap
3aIll0JIHCH JHU3CJIBbHBIM TOIIJIMBOM,
temnepatypa kotoporo 20 °C. B

BEPTUKAJIBHON CTEHKE pe3epByapa UMeeTcs

npsimoyrosbHoe otBepcTHe (D x D), 3akpeiToe
NOJYLIMIIMHAPUYECKON KpbIIIKONH. OHAa MOXKET
MIOBEPHYTHCSI BOKPYT TOPU30HTAIILHOM OCH A.

ManoBakyymmerp MV nokassiBaet
MaHOMETPUYECKOE AABJICHUE Py WIH
BaKyyMMETPHYECKOE Ps. | TyOMHA TOIUIMBA
HaJ| KpBIIKo# paBHa H. Onpenenuts ycunue
F,xoTOpoe HeoOX0AMMO IPHIIOKHUTH K HUKHEH




YaCcTH KPBIILIKH, YTOOBI OHA HE OTKpbIBasiack. CUJION TSHKECTH KPBILIKU TpeHeopeys. Ha cxeme
MOKa3aTh BEKTOPHI IEUCTBYIOLIUX CHJI.

{A

Al

N A A N N L A

[

3amaua 2 (puc.).
noiycheprudeckoi KphIIIKOH JI0 caMOro Bepxa 3arojiHeHa

BeprukanbHas qUIMHAPUYECKAs LUCTEPHA C

JKUJKOCTBIO, INTIOTHOCTH KOTOpo# p. Jmamerp nucrepusr D, MV
BBICOTA €€ NMIMHApHUIeckor yactu H. Manomerp M nokaseiBaer
MaHOMETPUYECKOE JIABIICHUE Py, T ]
OnpenenuTts CHITy, paCTATHBAIOUTYIO OONTHI A, M TOPH30HTATIBHYIO h

CUJTY, pa3phIBaIOLIYI0 HUCTEPHY 10 ceueHuto 1—1. Cumoit "'

TAKECTU KPBIIIKU HpeHe6peqL. BCKTOpLI CHIJI ITIOKAa3aThb Ha CXCMC.

Bona A K

3anaua 3 (puc. ). Kpyrioe oTBepcTre MeXay IByMsI pe3epByapamu

3aKpBhITO KOHUYECKOH KphIIIKoi ¢ pazmMepamu D H L 3akpbIThiit T

pe3epByap 3al0JHEH BOJIOM, a OTKPBITHIN - )KuAKocThIo JK. K 3akpbITOMY pe3epByapy cBepxXy
pUcoeAMHEH MaHoBaKyymMMeTp MV, noka3pIBaronifii MaHOMETPUYECKOE JABIECHUE Py WIH
BaKyyM pg. Temmeparypa sxuakocteii20 °C, rmyounst h u H. Onpenenuts cuity cpe3bIBaromyo
00aTHl A, 1 TOPU30HTAIIBHYIO CHITY, IEHCTBYIONIYIO Ha KPBIIKY. CHUIION TSKECTU KPBIILIKH
npeHeOpeyub. BeKTopbl cuil moKa3aTh Ha CXEMe.

Ilpumepnuie 3a0auu no meme «l'uopoounamuray:

33}13'{3 1. Boga MEpCTCKACT U3 HAITOPHOTO 68.1(&, rac M30BITOYHOE AAaBJICHUC BO31yXa

p=03 Mlla, B OTKpBITHIN pe3epByap 10 KOPOTKOH TpyOe AuaMeTpom d =50 MM, Ha KOTOpOH
YCTaHOBJEH KpaH. UeMy JoJKeH ObITh paBeH KO3 PHUIMEHT CONMPOTUBIIEHUS KpaHa JiIsl TOTO,

Q=87 H, =1 H, =3

4TOOBI PacX0/ BOJIBI COCTABIISLI 11/c? BbICOTBI ypOBHEH M "

£=05

M.

VY4ecTh MOTEpIO Haropa Ha BXOJE B TPyOy U Ha BBIXOJIE U3 TPYOBI (BHE3AITHOE

paciupeHue).



3amaua 2. Macio BcachIBaeTCsi HACOCOM Ha BBICOTY Ny = 0,5 M 1o Tpyde nuamerpom 20 MM
u JumHOM 1,2 M, KOTOpas UMeeT /iBa pe3kux m3ruda. Hacoc passuBaer mogauy 20 j/MuH.
Macno miotHocTso 900 Kr/M° nMeer KHHEMAaTUYECKYIO BSI3KOCTh V = 4 - 10° m%/c. B Gake
JlaBJIeHUE Bo3/1yxa — atMocgepHoe. OnpenennTh, Kakoil BakyyM pa3BuBaeT Hacoc. [ IpuHsTh
JUI. MaclIsTHOTro (hmiibTpa Ko3(p@UIUEHThI MECTHBIX CONPOTUBIEHU (g = 6, U1 BX0Ja BO

BCACBIBAIOIIYIO MOJIOCTh Hacoca Cy = 2 U i u3rubda BcachiBaroniei Tpyost Cy,r = 0,8.

Ilpumepnuie 3a0auu no meme «l'uopasnuueckuii pacuem mpyoonpoeooos
3aoaua 1. Onpenenuth BEJIWYUHY IOTEPh JABJICHMSI, BBI3BAHHBIX I1OBOPOTOM

TpydonpoBoaa quamerpom d = 200 MM Ha yroi o = 90°. TpyOompoBo HOBBIN CTaTLHOM,
paauyc moBoporta R =40 m. XKuakoe maciio munepaibHoe(v = 14,5x 10 M?/c; p =800 kr/
m°). Pacxox xuakoctr Q = 0,5 m*/c.
3anayva 2.
3amaua 4.8. XKuakocts ¢ miotHocThi0 p = 900 kr/M° 1 Bs3koctbio v = 0,01 Cr
HArHeTaeTcsl 0 rOPU30HTAIBHOMY TPYOONpoBOAYy JauHOM L = 4 M u auamerpom d = 25
MM. OmpenenuTh [aBiI€HWE B HAa4YaJbHOM CEYEHWH, €CIM B KOHEYHOM CEUCHHHU
TpyOOIIpoBOIa JaBlieHue aTMochepHoe, pacxon xkuakoctu Q = 6 J/c; MepoxoBaTOCTh
cTeHoK Tpybonposoaa A = 0,06 Mmm.
3aoauu no pacuemy 3n1emMeHmMo8 2UOPONPUBOOA
3agaua 1. /s mogpema rpy3a G co ckopocteio V=0,15 M/c ucmonb3yroTces aBa
ruponunmnapa amamerpom D=
100 MM. I'pys CMeIIeH
sz U

n2
M ]

Unt —=- OTHOCHUTEJIEHO OCH CHMMETPHH TaK,

E;.jf FI YTO Harpy3ka Ha IITOKe Iro

- ; uunuaapa F; =6 kH, a Ha mroke

43
Il

Broporo mwiuHapa F; =5 «kH.

Q ( Kaxum JIOJKEH OBITH

KO3 UIIUEHT MECTHOI'O
CONPOTHUBIECHUS  Apoccens &y,

yToOBl MIaTdOpMa MOAHUMAIIACH

0e3 mepekammBaHusg: Jlmametp
TpybonpoBoga d= 10  wmm;
IJIOTHOCTB KUAKOCTH p= 900 K/, [ToTtepsiMu 1o [uiMHE TPYOBI .MpeHeOpeYb.
3agaya 2. OnpenenuTh pacxo] >KUAKOCTH, MPOMYCKAaEMbI OrpaHUYMUTENIEM pacxoja,
KOTOPBI pacCMOTpPEH B 3ajaue 8 , eClu JUHaMHU4YecKast BSI3KoCThb skuakoctu = 0,04 Ila-c u ee
MJIOTHOCTE o = 890 kr/M° BOCTIONIB30BaTHCS dbopmysoi mJis MOTEpW Haropa Ha TPEHHUE TpU

TypOyJIEHTHOM pEKUME

2

A l v
n @yl
~ D 2g
rae D — ruppaBiaMyeckuii IMAMETp CEYEHHS U U — CPEIHss

CKOPOCTb.




[IpyHuMasi BUHTOBOM KaHal TUAPABIMYECKH TJIaJKUM, KOd3()(UIHMEHT CONpOTHUBIICHUS

TPEHHSI ONIPEIIEISITH 110 POopMyIIe

0,316 . vD
= —, rae uncio PetiHonenca Re=—.

4/Re 4

3agaya 3. OrpaHuuyuTellb PACX0J]d, KOTOPBIM CIYXKHUT JUIsl aBTOMAaTHYECKOIO
NOJEPKAHUS IOCTOSHHOI'O PacXo0/ia B CUCTEME IIPU IIOCTOSTHHOM BXOZHOM JIaBJICHUH P U
NEPEMEHHOM MTPOTHBOABICHUH P, COCTOUT U3 MOABMKHOTO nopuras 1 auamerpom D = 60
MM, UMeIoIIero orepcrue 0=10MM 1 Harpy>KEHHOTO MPYKUHOH 2.

[Ipy wu3MeHEHUM MPOTUBOJABICHUS P TOPLICHb IE€PEMEIIAeTCs, H3MEHsSA
oTKpbITHE D OKOH B KOpIyce 3 TakuM 00pa3oM, 4TO pacxo]] Yepe3 OrpaHUIUTENb OCTACTCS
IIOCTOSTHHBIM.

BeicoTa npsiMOyroJibHBIX OKOH B Kopryce bp =5 MM, ux cymmaphas miomanp fo=
1,5 oM’

CunTas ycuiue NpyKUHbI MOCTOSIHHBIM U paBHBIM R = 550 H, onpenenuts s
BXOJIHOTO JIaBJICHUS Maciia, paBHOTO P, = 15 MIla:

1. Benmmunny pacxona Q, moaaepkuBaeMoro OrpaHuIUTEIICM.

2. 3aBHCUMOCTb OTKPBITHS D OKOH OT MPOTHBOJABIICHHUS P U BEIMYHHY OTKPBITUS
nipu p=0.

3. MakcuManbHOE 3Ha4YEHUE NPOTUBOAABIECHUS Pmax , HAUMHAS C KOTOPOT'O PACXOJ
yepe3 OrpaHUuuTeNb Oy/1eT YMEHbIIAThCA.

by KoadduumeHt pacxoma oTBepcTs B HOPIIHE U OKOH B
7z, xopryce npunste A = 0,6. Inotsocts macna £ = 850
é G , KO
Po 4] - 7 He A Vkazanue. Bocronb3oBaTbcs YCIOBHEM PaBHOBECHS
=t g
//// B Rcoe 5 obofl 5 7 @ MOPIIHS B CIEAYIOLIEM BUJIE:
Lccardcra l 2
W s virvrs A 7D
5 Ap 2 " R

3acJIOHKA MepeMeIeHa B CTOPOHY OJTHOTO U3 COIUT Ha
BenMuKHY h OT cpeiHero mosokenus hy, 4em BbI3BaH
repenaj JaBieHus Ap Ha Topuax
pacnpenenuTeabHOrO 30JI0THUKA U, KaK CIEACTBUE
ATOTO, €r0 NIEPEMEIICHHUE T OT HEUTPATLHOTO
nosioxeHus. Cuntas, 4To CUJIbl JABJI€HUS Ha TOPLAX
30JI0THHKA YPAaBHOBEIINBAKOTCS TOJIBKO MPYKMHAMM,
ONpCACIIMTD X, CCJIIN JABJICHUC ITUTAHUA
TUJPOYCHIIUTENST D1 =6-10° Ta u NepeMeIeHre
3acionku h = 0,5hq.

=130 H/mm, ero quametp D = 10 mm.

rac A4 p— nepenang JIaBJICHUH I10 o0e CTOPOHBI OTBECPCTHUS B IIOPLIHEC.

3agauu Mo CleasemMy IpuBOIy
3anaua 1. B 1ByXCOMIOBOM rHAPOYCUIIUTETIE

JKecTKoCTh KaKI0M U3 NPYKUH 30JI0THUKA C

8 audpoyunundp




Pacxon uepes cormio onpeaensTs mno Gopmymne

Q = pymdy(hg — h)

rze |z - KoahGUIUEHT pacxoja coIuia; P - JaBJICHUE Mepe]l COIIIOM; P - IFIOTHOCTh
JKUJIKOCTH.

3agaqy pemuTh s ciydas, koraa zdahg = 2d?1/4 u W1 = M, TA€ W, - KOOhUIUEHT
pacxojia BXOIHOTO IPOCCEIbHOTO OTBepCTUs 1 d; - €ro auamerp.

3anava 2. Pabouas ®HUAKOCTb MOIAETCS K THIPOYCUIIUTEINIO TUIIA COILJIO-3aCIOHKA MO/
TIOCTOAHHBIM JABIEHHEM Po=10 MIla. KomaHaHBIHi 3JIEMEHT THIPOYCHUIIUTENS BKIIOYAET
- " MOCTOSTHHBIN APOCCesb B BUjIE xukiepa d; = 3MM u
SWER ﬁ - peryﬂnpyell/mm ApoCCeND B BHIE COILIA d=2mm ¢
— { MOJIBIKHOM 3aCJIOHKOM Ha BbIxoJie. JlaBieHue p, B Kamepe
7 ﬂ E MEXy APOCCENSIMHU TIepeaaeTcsi B pabouyro MoJIocTh
0 11 UCIIOTHUTENIbHOTO TuApormrHapa (D= 35 mwm), mopiieHb
KOTOPOTO OIEePT Ha NPy UHY xKecTKocThio C =200 H/cm u
HarpyskeH cuioit R= 7500 H.
ﬁ : [Tpu u3meHenuu 3a3opa h mexay coruiom u
! 3aCJIOHKOW U3MEHSETCS AaBIICHUE Py BHI3BIBASI CIIEASIICE

[

MepeMEIICHUE MOPIITHS.
[TocTpouTh rpaduk 3aBUCUMOCTH MEXTy 3a30pOoM h 1 cMelieHreM s TOPIIHS U3 KpaiHero

nosoxxeHus, oreevaromiero h= 0. Onpenenuts S ipu h = 1 mm. Pacxoj yepes sxukiep paBeH

M2 )
_ ™5 Po— Py
Q=m
08 40 p
i ) r
06 , rie “4708,n 4Yepes3 COII0-3aCIIOHKY.
04 2 . p
/ . Q,=p, —= 27
02 - , 40 p
H
007 62 03 044y rie ko3¢ duImeHT pacxoaa 3aJ]aH KaK (yHKIUS
) D Ll » 2 h
OTHOCUTEIIBHOTO 3a30pa 2.
h
u=f d.
[TocTpouTh JOMOTHUTENBHO IPahUK 3aBUCUMOCTH 2/ nns koddduireHra
pacxoma “ comia-3acioHKH, OPeENsIEMOro U3 BHIPAKCHHS

, P
\

3anaya 3. McrnonHUTENBHBIN IIIMHAP THApOycHInTeNs (quamerp nopins D, = 60mMm u
mroka D, = 30 MM) HarpyxeH cuoii R = 3500 H. PaGouas sxumxocts (© = 850 kr/m° onaercs B
HIDKHIOIO TTOJIOCTh IMIMHApa HacocoM H mon naBnenuem p,= 5 Mlla (monnep>xuBaercs
MTOCTOSTHHBIM C TTOMOIIIBIO TiepenuBHOro kianaHa [1K). -

KomaH/HBIH OHOKPOMOYHBIH 30JIOTHUK (auamerp rryrxkepa O, = 10 mm), ynpasiser
HepeMEeIeHUSIMU ITOKA [IUIMH/PA MyTEM U3MEHEHUS OTKPBITHUS IWIMHAPHUYECKOro OKHa, 4epe3
KOTOpOE XKUAKOCTb IIOCTYNAET U3 BEPXHEH MMOJIOCTH LIUIMHIPA HA CIIMB.

B nopinHe nuuHapa umMeeTcs apoccenupyroinee oteperue (di =4 mm), 6maromapst
KOTOPOMY MOKHO IIPY OTPEIETICHHBIX OTKPBITHUAX 30JI0THUKA PEBEPCUPOBATD IBUKEHUE MOPIITHS.

Q, = u 7dy,h



[TocTpouTh TPadUK 3aBHCUMOCTH CKOPOCTH U yCTaHOBHBIIETOCs ABMKEHHS TIOPIIHS OT
OTKPBITHS X 30JIOTHUKA.

Yka3aTh, IpU KaKoM X mopiueHs octanasmusaercs (Yn = 0). KakoBo Oyzer 3Hauenne On

IIPU 3aKPBITOM 30JIOTHUKE?
Pacxon uepe3 npoccenupyroiiee OTBEPCTHE
orpenensiTh no hopmysie

ad; |, P =Py
40 p
H 4€PE3 30JI0THUK

Q=1

Q, = pymd X 2p70
e

r€ Po — JABJIEHUE B BEPXHEH MOJIOCTH UIUHIPA.

KoshdummenTs pacxona npuusts 4~ 2 =0,6.
TpeHueM U yTeukaMu B IIUJIMHIPE IPEeHEOpEraTh.

Vkazanue. Bocrionbp3oBarbcs YPaBHCHUEM PABHOBCCHUS MMOPUIIHA:
7D? T
1 _ 2 2
po +R—pH*(D1_D2)
4 4
M BBIPAXKCHHUEM pacxoda XKUJKOCTH U3 BerHef/i II0JIOCTH B 30JIOTHMK IIpeaIiogaras, 4ro

MOpHICHb ABUXXCTCA BBCPX, UMCCM
2
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QO:Q1+UH 41

IIpumepHoe 3axaHue MO J1aGOpPaTOPHOIi padoTe.

ITo ncxoIHBIM JaHHBIM I ABYX THIPOCUCTEM, ITIOKAa3aHHbBIX HA pUC. |, onpenenuTs
CKOPOCTHBIE ¥ CHJIOBBIE TapaMeTpbl THAPOLUMINHIpa. Pe3ynabTaTsl BBECTH B TAOIHILY.
OOBACHUTD MOTYyYEHHBIE PE3YIbTATHI.

XEMA 1 M 2
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Pucynok 1 — I'mapaBnuueckue cxeMbl MOAKIIOYEHUS THIPOIUINHIPA



OIIeHO‘leIe cpeacrea Jid MPpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

ITPHUJIOKHHUE 2

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnaaupyemblie pe3ynbTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

IIK-1: cmoco0HOCTBIO COCTABJIATL MaTeMaTHYeCKHe MOJECJIHN MEXATPOHHbBIX U pOﬁOTOTeXHI/I'leCKI/IX CHUCTEM, UX ITOACHUCTEM M OTACJIbHbIX
3JIEMECHTOB U MOIIyJICﬁ, BRJIIOYas1 I/IH(I)OpMaI[I/IOHHLIe, IJIEKTPOMEXAHUIECCKHUE, THIPABINYECCKUE, DJICKTPOTrHAPABJINYICCKUEC, JJICKTPOHHbLIC

yCTPOﬁCTBa n CpeACTBa BBIYHCJIUTEIbHOM TEXHUKH

3HaTh

byHIaMeHTaIbHBIC 3aKOHBI
HIPUPO/IBI 51 OCHOBHEIE
¢du3nYecKue 3aKOHbI B 00J1aCcTH
MEXAHUKHA, OCHOBHBIE 3aKOHBI
THUAPOITHEBMOMEXaHUKHU u
OPUMEHSTh WX JUIS PEIICHUS
MPaKTUYECKHX 3a]1a4;

METO/bI TCOPECTUUCCKOT'O n
SKCIICPUMCHTAJIIbHOTO
HCCICIOBaHUA JABUXCHUA

MOTOKOB HJIKOCTH U ra3a;
00JIaCTH TMPUMEHEHHS 3aKOHOB
MEXaHWKH >KUIKOCTH W Taza B
npogecCuOHAITBHON
JeSITEIbHOCTH.

Ilepeuens meopemuueckux 60npocos K zauemy:
CaoiicTBa pabounx kuakoctei. OCHOBHBIC MOHATUS U ONIPEACIICHUS )KUTKOCTH.

HBOoo~NoORWNE

0.
. 'mapocraTrika, OCHOBHBIE TIOHATHUS U OIIPEIETICHHUSL.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

[110THOCTD U yJENbHBIN BEC KUIKOCTH.
CKMMaeMOCTh KUKOCTH.
Koaddurment o6beMHOT0 CRATHS.
KoaduimeHT TenaoBoro pacumpeHus.
Moaynb ynpyroctu XuaKOCTH.
Bs3KoCTh XKHAKOCTH.

KoadduimenT knHeMaTHueCKOi BI3KOCTH KHUIKOCTH.

KaBuTanus >XUJIKOCTH, CIOCOOBI MPEOTBPAIICHHS.
Ob6nurepanust KUIKOCTH.

[TonsTue THAPOCTATUYCCKOI'O JaBJICHUS.
E quanier HU3MCPCHUA TUAPOCTATUICCKOT'O JABJICHUS.
CpoiicTBa THUAPOCTATUYCCKOT'O JaBJICHU.

[ToHsITHS TUAPOCTATUYECKOTO JIaBIEHUS: a0COIOTHOE, aTMOC(EPHOE, U30BITOYHOE U BaKyyM.

Juddepennnanbable ypaBHEHHs Diiepa sl pAaBHOBECHS KUIKOCTH.

OCHOBHOE ypaBHEHHE THIPOCTATUKH.
3akoH Apxumena.
3akoH ITackas.

MexaHu3M C UCI0JIb30BaHUEM YpaBHCHHUA THAPOCTATHKHU, JOMKpPAT. U MYJIbTUIIIIMKATODP.
MexaHn3M C UCIIOJIb30BaHUEM YpaBHCHUA THAPOCTATUKH, MYJIbTUIIIIMKATOP.

I/I3Mep CHUC AaBJICHUA XUIKOCTH.




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
30.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

PaBHOBecue KUIKOCTH B COOOUIAIOIINXCS COCYIaX.
Cuna naBneHus )KUJIKOCTH Ha BEPTUKAIbHYIO CTEHKY.
Cwita n1aBieHus KUIKOCTH HA TOPU30HTAIBHYIO CTEHKY.
Cuna naBneHus )KMJIKOCTH Ha HAKJIOHHYIO CTEHKY.
OrnpezneneHne TONHUHBI CTEHKH.
['unpoauHamuKa, OCHOBHBIE ONIPEAEICHUS.
['eomeTpusi MOTOKOB KUAKOCTH.
Knaccugukaius moTokoB KUAKOCTH
Pexxumel nemxenus )xunkoctu. Yucio PeltHonbaca.
JlamuHapHBIN peXUM JBUKEHUS )KUJIKOCTH U €T0 3aKOHOMEPHOCTH.
Pacxon u cpeansisi CKOpOCTh MOTOKA MPU JIAMUHAPHOM PEXHUME.
TypOyneHTHBII pexXUM JIBUKEHUS )KUJIKOCTH U €r0 3aKOHOMEPHOCTH.
3aKOH HEPa3pbIBHOCTH MOTOKA KUAKOCTH.
3aKOH COXpaHEHMsI SHEPTUU JJIsl OTOKA )KUJKOCTH. Y paBHeHHe bepHyiu 1 moToka
UJeaNbHOM KUKOCTH.
YpaBHeHnue bepHyiun s CTpyHKH UACATbHON KUIKOCTH.
VYpaBHenue bepHynnu 1uist OTOKA peanbHOM KUIKOCTH.
VpaBHeHnue bepHymum 1 CTpYHKH peaabHOM )KUJIKOCTH.
[IpuMeHeHre OCHOBHBIX YPaBHEHUH JABUKEHUS TOTOKOB JKUJIKOCTHU ISl ©K3MEPEHUSI CKOPOCTEH U
pPacxo/10B KHUAKOCTH.
I'mppocratuueckuit ynap. @opmyina Xyxosckoro H.E. nns rugpoynapa.
Cnioco0bI TIpeAoTBpalleHUs THAPABINYECKOTO yAapa..
[Torepu Hamopa (1aBieHus), onpeaesieMble JNIMHON TpyOonpoBoaa, popmyna lapcu.
OrnpesesieHre MECTHBIX TIOTEPh Haropa (IaBieHus) B TpyoompoBoe, popmyna Beiicoaxa.
Onpeznenenue noTephb Haropa (1aBjieHus) B TpyoomnposoJe, hopmyna Japcu-BeiicOaxa.
Pacuet o01miero conpoTuBIIEHUS B TIPOCTOM TPYOOIIPOBOJIE.
[TocnenoBarenbHOE COETUHEHNE TPOCTHIX TPYOOIIPOBOJIOB.
[TapamnensHOE COeMHEHNE TTPOCTHIX TPYOOITPOBOIOB.
Omnpenenenne NOTeps AABJIECHUS B PEAIbHOM THAPOCUCTEME.
®opmyina Topuuemnm.
VcTedeHune )KMIKOCTH Yepe3 MaJIOe OTBEPCTUE B TOHKOW CTEHKE.




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

Hepeqenb meopemu4ecCKux 60npocoé K IK3ameny.

52

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

79.
80.

. JlocTOMHCTBA M HENOCTATKU THAPOIPUBOJA.
VYcinoBHbIe 0003HAUYEHUS B THAPOIPUBOIAX.
CrpykTypa ruaponpuBoja.
Cxembl ¢ 00BEMHBIM PETYIMPOBAHUEM CKOPOCTH KUAKOCTH.
CxeMbl ¢ peryaupoBaHueM CHIIbI HCOTHUTEIBHOTO OpraHa;
Cxembl ¢ 00BEMHBIM PETYIMPOBAHUEM CKOPOCTH KUAKOCTH.
Hacocwsl rupornpuBo10B, yCIoBHbIE 0003HaYCHHS. THITBI
['maponBurareny, ycioBHbIe 0003HAYECHUS.

['upounanHIpHI, YCIOBHBIE 0003HAUEHUS.
PacdeT OCHOBHBIX TapaMeTPOB TUAPOLMINHAPA.
I'unpopacnpenenureny, ycaoBHble 0003HAUECHHUS.
3arnopHble KianaHbl, yCIOBHbIE 0003HAYEHHUS.
Knanans! qaBnenus, ycaoBHble 0003HAUECHHUS.

[TpenoxpaHuTenbHbBIE KIIATAHbI, YCIOBHBIE 0003HAUEHHS.
[ToTouHble KiIamaHbl, yCIOBHbIE 0003HAYEHUS.
Jpoccenu, ycioBHbIe 0003HAUSHMUS.
['MpoakKyMymsITOpbI, YCIOBHBIE 0003HAUEHUS.
OunbTpHl, YCIOBHBIE 0003HAYECHUS.
[TprOGopbI KOHTPOJIS TUIPOIIPUBOJIA. Y CJIOBHBIE 0003HAUEHUS..
['mapaBianueckas cxema NpUMeHeHHs JU(GepeHInanbHOro ruApOLUIHHIPA.
I'maponpuBoa 3aKPBITOM THAPOCUCTEMBI, OCHOBHOM KOHTYP.
I'uponpuBO OTKPBITON THAPOCUCTEMBI.
Jlornueckuie 371€MEHTHI.
Peanu3zanus noruveckux QyHKIMHA B THAPO- U THEBMOCHCTEMAX.
[TocTpoenue cucteM yrmpaBiIeHHs] KOMOMHAITMOHHOTO THIIA.
MeToapl TOCTPOEHHE MHOTOTAKTHBIX CUCTEM YITPaBJICHHUS.
Crartuyeckue  XapakTEpUCTUKH  HCIOJHHUTENbHBIX ~ MEXaHU3MOB  IOCTYNAaTelIbHOIO U
BpalllaTeIbHOIO AEUCTBUS: (MEXaHMUECKAsl, CKOPOCTHAs).
HcnonHuTenbHble MEXaHU3MbI ¢ 00BEMHBIM PETYJINPOBAHUEM CKOPOCTH.
VcnosTHUTENIbHBIE MEXAHU3MBI C APOCCEIBHBIM PETYITHMPOBAHUEM.




CTpyKTypHBIH
JIEMEHT

[Inanupyemsble pe3ynbTaThbl

OneHouHble CpeCTBA

oOyueHus
KOMIIETEHINH

81. IIponopimonanbHbple Kiananbl, [[puHIAIBEL paOOTHI.

82. Komnencanus Harpy3Ky ¢ MOMOIIBIO KJIAITaHOB IOCTOSTHHOM pPa3HOCTH JIaBJICHUH.

83. DieKTpoHMKa YIIPaBICHUS ISl IPONIOPLUOHAIBHBIX KJIAMAHOB.

84. Kputepuu [uis onpeieneHus mapaMmeTpoB yIpaBIeHHs ¢ TOMOIIBIO POIOPLIHUOHATBHBIX

KJIaIIaHOB.

85. CepBokinanansl. [TpuHIUIB pabOTHI.

86. AnmapaTHasi TEXHHKA.

87. Kontyp perynupoBanusi.

88. BnusHue n1MHaMUYECKUX CBOMCTB CEpBOKJIANaHa Ha KOHTYpP PEryJIMpPOBaHUS.

89. ®unbTpanus Ha THAPABIMYECKUX YCTAHOBKAX C CEPBOKJIANAaHAMH U TPOTIOPLIUOHATBHBIMH

KJIarlaHaMH.

90. [TpumMeps! BHITOTHEHHBIX YCTAHOBOK C UCTIOIB30BAHUEM MPOMTOPIIMOHAIBHBIX KIIAMTAHOB.

91. IIpumepsl BHINOTHEHHBIX YCTAHOBOK C UCTIOJIb30BAHUEM CEpPBOKJIATIAHOB.

92. DkcmryaTanus MPONOPIMOHATFHON TEXHUKH U CIISASIIETO THAPOIIPHBO/IA.

YMmeTh BBITIOJIHATh

THIpaBIMYECKUe
pacueTh Ilpumepnvie npakmuyueckue 3a0anusn 01 3auema:
CB}I3aHHI:Ie . 1. Xugkocts, uMeromas mwioTHocTh 1200 KI/M° M JMHAMHYECKHIA KOO PUITUEHT BS3KOCTH
OIIpeIeIICHIEM 2-107 [Ta-c, u3 OGaka ¢ TMOCTOSHHBIM YPOBHEM | CaMOTEKOM TMOCTYIaeT B peakTop 2.
napameTpoB Onpenenuth, Kakoe MaKCUMAIbHOE KOJIMYECTBO >KUIKOCTH (IIPH TOTHOCTHIO OTKPBITOM
IIOTOKOB 1 KpaHe) MOKET MOCTYyNaTh U3 0aka B pPeakTop. YPOBEHb XKHUJKOCTU B Oake HaXOIUTCSA Ha 6 M
PeXMMOB  pabOThI BBIIIIE BBOJAA XUAKOCTH B PEaKTOp. TpyOOINpoBOJ BBIMOJHEH U3 AITIOMHHHEBBIX TPYO C
THJIPaBIHYECKUAX
MALIIHH c BHyTpeHHUM nuametrpoM 50 MmMm. OOmas qiuHa TpyOOINpoBOAa, BKIIOYAs MECTHBIE
IpUMEHEHHEM compotuienus, 16,4 M. Ha TpybompoBome uMeErOTCs TpU KojJeHa U KpaH. B Oake u
TEOPETHYECKOTO H peakTope AaBJIeHHE aTMOC(HEPHOE.
AKCIIEPUMEHTATILHO
ro METO/IOB

HUCCICIOBaHUSA




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

H=6Mm

2. IlomoOpath HEOOXOMUMBIH JMaMeTp IWIMHApUYecKoro Hacagka (u=0,82) ¢ Takum
pacdeTroM, 4yToObI uepe3 Hero BeiTekano 77000 kr/4 HedTH MITOTHOCTHIO 865 Kr/ne. Hanop H
MOCTOSIHHBIA U paBeH 12 M.

Ilpumepnsvle npakmuyeckue 3a0anus 011 IK3amena:

1. B nByctopoHHeM rujpouniansape nuameTp nopuss D = 160 MM, tuameTpbl IITOKOB
d;=80mmMm u d; = 100 mm. [Tpu pabouem aasiaenuu p = 10 MIla, mpOoTHBOIaBICHNH B
CIIMBHOM TIOJIOCTH pyp = 0,15 MIa 1 pacxone macna pabodeii nonocteio 0,1 j1/c onpenennts
YCUJIME U CKOPOCTh, pa3BUBAa€Mbl€ IITOKOM MPHU JBUKEHUH BIPABO U BIEBO. [ [puHATH
mexannueckuit KIIJ] ruapormnunapa 0,96; oobemusbIil — 1.

l ]
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Bnanets

METOAaMHU IPOCKTUPOBAHUA U
pacucrta THAPABINYCCKUX u
ITHEBMATHYCCKHUX CUCTCEM,

MPaKTUICCKUMU HaBbIKaMH
HCITIOJIB30BaHUA DJICMCHTOB
THPOMCXAaHUKU B APYyrux

Ilpumepnvle 3a0anusa na pewienue 3a0au u3z npogheccuonanbhoii oonacmu




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

JUCLUIIIMHAX, Ha 3aHATHAX B
ayIUTOPHUH U HA IPAKTUKE;

Ha pucynke moka3aHa yIpolleHHas cxeMa OOBEMHOTO THAPONPUBOJA TMOCTYIATEIHLHOTO
JBIDKEHHUS C JIPOCCEIbHBIM PETYIUPOBAHMEM CKOPOCTH BBIXOJHOIO 3BeHa (mToka), rime 1 -
Hacoc, 2 - peryaupyembiii apoccenb. [Tok ruapoumnuuapa 3 Harpyxen cuinor F = 1200 H;
muametp nopiHs D = 40 mm. [IpenoxpanutenbHblil knanad 4 3akpbIT. ONpeaenuTs 1aBieHue
Ha BBIXOJI€ U3 HACOCA U CKOPOCTh MEPEMEIICHUS TIOPIIHS CO IITOKOM Vj; TIPU TaKOM OTKPBITUU
Jpoccens, Korja ero MOXKHO paccMaTpuBaTh Kak OTBepcTHe Iwiomanpio So = 0,05 oM ¢
koaddurrentom pacxona p = 0,62. ITonaua Hacoca Q = 0,5 i/c. [InotHOCTH XKMAKOCTH P = 900
Kr/M°. [Totepssmu B TpyOompoBogax mpeHeOpeub. [locTpouTh THAPABIMUYECKYIO CXEMY,

3aJ]aTh HACTPOUKY KianaH 4, cMoaenupoBaTh padoty I'C.

CornacHO 3aJlaHHOW JUarpaMMbl TEepeMEIleHUs] pa3padoTaTh CUCTEMbI yrpaBjieHus: | -
UCTIONB3Ysl PEJICHHO-KOHTAKTHBIE CXEMbI; 2 - KCIOJIb3YS (CUMYJISTOP) KOHTpOJUIEpa B
nporpamme FluidSim-H. B 3aganun: A u C — ruapoumiuHapsl, B — rugpomMoTtop Uist Beex
BapuaHToB. HederHsie Bapwantel 10 9: wmwmHAp C  JBYCTOPOHHErO JCHCTBHUS
BEPTUKAJIBHOTO  pacrnojiokeHus. Harpyxen  OompmuMm — Becom.  IIpemycmorperhb
MO3UIIMOHUPOBAHUE B TEUCHHUE JUTMTEIBHOTO BpeMeHU. YUeTHbIe BapuaHThl 10 10: muIuHIp
A JIBYCTOPOHHETO JICHCTBHUSI BEPTUKAIBHOTO PACIONOKEHUs. [IpenycMOTpeTh OIMHAKOBYIO




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

U OBICTPYIO CKOPOCTh MEpPEMEIICHUs KaK MPHU BBIABUKEHUH, TaK U pH BTAruBaHuu.l1 - 16
BapHaHTHI MPEyCMOTPETh BO3MOXKHOCTh JIMCTAHIIMOHHOTO yrpaBienus ycuiausmu B ['1] u
MOMEHTOM B THAPOMOTOpPE B MOCJIEIHEH TpeTH BpeMeHW uukia. J[[ns Bcex BapuaHTOB
o0ecreunTh TUIABHBI pPa3roH TUAPOMOTOpAa M €ro IUIaBHOE TOPMOXKEHHE, a TaKxke
MpeIycMOTpeTh pexumbl padotel «Komanmay, «ukm», «ABromar». IIpemycmorpersb
BO3MOXXHOCTh  3((EKTUBHOTO HUCIOIB30BaHUS HHEPruu HacocoB. JoOuWThbcs, 10
BO3MOXXHOCTH, MakcumanbHoro KITJI ruapocucremsi.




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA
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4. Hcxons u3 KOHTaKTHO-pCHCﬁHOﬁ CXCMbI YIIPABJIICHHUA MHOTOABUTATCIIBHBIM I'HIPOIIPHUBOJIOM

HOCTpOfITC AuarpaMmmy «nepeMeIcHuc-mar» 1 4 FH,Z[pOI[BHFElTCJ'ICfI




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:
IIpomesxyTouHas arrectanus o AUcHUILIMHE «[ MapoMexaHuKa» BKIOYAET TEOPETUUECKUE

BOIIPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS O0YJAIOIIUMHUCS 3HAHUH, U IPAKTUYECKHE
3a[jaHMsl, BBIABISIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUHN U BIIaICHUH, TPOBOIUTCS B (hopme
3a4eTa.

3aueT no JaHHOW AMCUMUILUIMHE MPOBOJUTCS B BI/I€ OTBETOB HAa TECTOBBIC 3a/1aHus. TecThl
BBIKJIQ/IbIBAtOTCS Ha noptae MI'TY.
[Tpu mOATOTOBKE K dK3aMEHY y CTYJEHTA JOJKCH OBITh XOPOIIHK YI4EOHUK MM KOHCIICKT

JUTEpaTyphl, TMPOUYMTAHHOW MO  YKa3aHUIO TMpernojaBaTeNss B  TEUYEHHUE  CEeMecTpa.
KoncnektupoBanue MOMKHO OCYHIECTBIATHCA OOYYAIOUIMMCS TOJBKO JIMIIb CAMOCTOATEIHHO.
[IpocMOTp COOCTBEHHBIX KOHCHEKTOB MO3BOJIET oOyuaroliemMycs ObICTPO BOCCTaHABIUBATH B
MaMSITH COJIepKaHNe UCTOYHHUKA.

B nauane cienyer npocMOTpeTh BECh MaTEpHal IO CAABAEMON TUCIMUILIMHE, OTMETUTH IS
cebsi TpynmHble Bompochl. OOs3aTenbHO B HHUX paszoOparbcs. B 3akimodenwe emie pas
1[EJIECO00PA3HO MOBTOPUTH OCHOBHBIE IMOJOXKEHHUS, UCIOJb3ysS MPH 3TOM OMOPHBIE KOHCIEKTHI
nekiui.  Ilpm 3TOM HYXHO 0OpaTHTh 0C000€ BHHUMAHHE HAa TEMbl YYCOHBIX 3aHSITHU,
MPOMYIIEHHBIX CTYACHTOM 0 Pa3HbIM MIPUUHUHAM.

Ecnu B mpotiecce caMocTOATENbHON PadOThI HAJl M3YYEHUEM TEOPETUYECKOro MaTepuaia
WM TIPH PEIICHUH 3aa4 Y CTYJCHTa BOZHUKAIOT BOIIPOCHI, Pa3pelIuTh KOTOPHIE CaMOCTOSATEIHHO
HE y/1aeTcs, Heo0X0IMMO 00paTUTHCS K MPEIOIaBaTEN0 sl OMyYEHUS Y HETO pa3bsICHEHUN WU
yKazaHuid. B CBOMX BOmMpocax CTYACHT JODKCH YETKO BBIPA3UTh, B YeM OH HCIIBITHIBACT
3aTpyJHEHUS, XapaKTep 3TOr0 3aTpyIHEHUs. 3a KOHCYJIbTallMel caeayeT o0paliarbes U B Ciiydae,
€CJIM BOBHUKHYT COMHEHUS B IPABIJILHOCTH OTBETOB Ha BOIPOCHI CAMOIIPOBEPKH.

Ilokazamenu u Kpumepuu oueénueanusn sauema:
«3a4TeHO» - BBICTABIISCTCS IIpU yCJIOBUH, €CJIN CTYACHT ITOKA3BIBACT XOPOIINC 3HAHUA

yueOHOro MaTepHaia o TeMam Kypca, 3HaeT OCHOBHbIE 3aKOHBI THIPOMXaHUKHU, YCTPONCTBO U
HNPUHLINI paOOTHI THIPOANIAPATOB, YMEET COCTABIISITh IPUHIUIHAIIBHBIE THAPABIMYECKHE U
AIIEKTPUUYECKUE CXeMBI. [IpH 3TOM CTyIE€HT JJOTMYHO U MOCJIE0BATENIbHO U3JIaracT MaTepuall,
PacKpbIBA€T CMBICI BOIIPOCA, AAET YIOBIETBOPUTEIbHBIE OTBETHI Ha IOMOIHUTEIbHBIE BOIIPOCHI.

«He 3auTeHo» - BBICTABIISIETCA TP YCIIOBUH, €CIIU CTYACHT BIIaJIc€T OTPHIBOYHBIMU
3HAHMUSMM 10 TEMaM Kypca, 1aeT HEMOJIHbIE OTBETHI HA BOIIPOCHI U3 OCHOBHOM JIMTEPATYPHI,
PEKOMEHI0BAaHHOM K KypCy.

Kputepun o1ieHKH (B COOTBETCTBUU C (POPMUPYEMBIMU KOMIIETEHIIUSAMH U MJIAHUPYEMBIMU
pe3yibTaTaMu 00yueHUsl):

— Ha OLIEHKY «OTJIMYHO» (5 6aju1oB) — 00y4aroUuiicst JOMKEH MOKa3aTh BBICOKHH YPOBEHb
3HAaHUH HE TOJIBKO Ha YpPOBHE BOCIIPOU3BEIEHUS U 00BSICHEHUS MH(OpMAIIH, HO U
MHTEJUIEKTYaJIbHbIE HaBBIKU PEIIeHUs Mpo0IeM U 3a/1a4, HaXO0KICHUSI YHUKAIbHBIX OTBETOB K
npo0sieMaM, OLIEHKH U BBIHECEHUS KPUTHYECKUX CYXICHHUIA;

— Ha OLIEHKY «XOopouIoy (4 6amia)— oOydaromuiics JOJKeH M0Ka3aTh 3HAaHUS HE TOJIbKO Ha
YPOBHE BOCIIPOU3BCACHUSA U 00BICHEHHUS I/IHCbOpMaI_[I/II/I, HO 1 MHTCIIJICKTYAaJIbHBIC HABBIKA
pemicHuA HpO6J’I€M " 3aJa4, HaXOXJACHUS YHHUKAJIIbHBIX OTBETOB K np06neMaM;



— Ha OIICHKY «yJIOBJIETBOPUTEIBHOY (3 Oayuia)— 00yJaromuics J0HKEH MOKa3aTh 3HAHUS Ha
YPOBHEC BOCIIPOU3BCACHUS U OGT:SICHGHI/DI HH(bOpMaHHH, HMHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA
MPOCTHIX 3a7a4;

— Ha OIEHKY «HEYIOBJICTBOPUTEILHOY (2 Oaria)— 00yJaronuiicss He MOXKET MO0Ka3aTh
3HAHUA Ha YPOBHC BOCHIPOU3BCACHUA U O6’b$ICHCHI/I$I I/IH(bOpMaI_[I/II/I, HE MOXKET 110Ka3aThb
MHTEJJICKTYaJIbHbIE HABBIKW PELICHUS MPOCTHIX 3a/1ad.



