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JIucrakryaanzanuupadoyeiinporpaMmmbl

Pabouas mporpamma nepecmotpeHa, oocyxkiena u ogoopena s peanusamuu B 2020 - 2021
y4eOHOM roay Ha 3acenanuu kadeapbl ['OpHBIX MalIuH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[IpoTokois oT 1 centsd y Ne 1
3aB. kadeapou / A /1. Konpra

(//

/
Pabouas mporpamma nepecmoTtpeHa, oocyxkieHa u ogoopena st peanusamuu B 2021 - 2022
yueOHOM rojy Ha 3aceaHuu Kadeapbl ['OpHBIX MalllUH U TPAHCIOPTHO-TEXHOJIOTMUECKUX

[IpoTokom oT 20 r. Ne
3aB. kadeapou A /1. Konpra

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM roay Ha 3acenanuu kadeapbl ['OpHBIX MalIuH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[IpoTokom oT 20 r. Ne
3aB. kadeapou A.Jl. Konpra

Pabouas mporpamma nepecmotpeHa, oocyxkieHa u ogoopena st peanusamuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu Kadeapbl ['OpHBIX MalIuH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[IpoTokom oT 20 r. Ne
3aB. kadeapou A.Jl. Konpra

Pabouyas nmporpamma nepecMoTpeHa, oocykaeHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kageapbl ['OpHBIX MalIMH ¥ TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[IpoTokom oT 20 r. Ne
3aB. kadeapou A /1. Konpra

Pabouyas mporpamma nepecmoTtpeHa, oocyxkieHa u ogoopena st peanusamuu B 2025 - 2026
y4eOHOM roay Ha 3acenanuu Kadeapbl ['OpHBIX MaIlIuH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[IpoTokom oT 20 r. Ne
3aB. kadeapou A /1. Konpra

Pabouas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanuzanuu B 2026 - 2027
y4eOHOM roay Ha 3acenanuu Kadeapbl ['OpHBIX MaIlIuH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[IpoTokom oT 20 r. Ne
3aB. kadeapou A /1. Konpra




1eruocBOEHUAAUCUMIIIIMHBI(MOLYJIs1)

enpro I CIMTUTMHBISABIISICTCS:
M3y4YEHUEHOBIIAJICHUECTY IEHTAMU3HAHUI3aKOHOBIHAPOCTATUKUUT UIPOTMHAMUKAUPEATH3 AN
XBTUAPOIPUBOAAXTOPHBIXMAITMHIOOOPYAOBAHUH,
OBJIaJICHUCHABBIKAMHUBBITIOTHEHUSIKCIIEPUMEHTATbHBIXMITA00 PATOPHBIXUCCIICOBAHUN, HHTEPIIPE
TAIMHUTIONY4YEHHBIXPE3yIbTaTOB,COCTABICHUAN3AIIUTHIO TIETOBIIONIPOIeTIaHHOpaboTe,

OBJIAJIEHUEOCTATOYHBIMYPOBHEMITPO (HhECCUOHATIBHBIXKOMIIETEHIIMIBCOOTBETCTBUUCTPEOOBAHNUS
2MecToaucuuIIMHbI(MOAY IS )BCTPYKTYPeo0pa3oBaTeIbHOMIIPOrpaMMBbl

Jucuumnunal uapoMexaHuKaBXoJUTBOA30BYI0YACThy4eOHOT OIIJIaHA00pa30BaATEILHOMUIIP
OrpaMMBI.

JUiau3y4eHUs I CUUTUTMHBIHE00X0 TMMbI3HAHUSI(YMEH U, BIa1eH U ),COPMUPOBAHHBIEBD
€3yJIbTaTeN3y4ECHUSA TUCIIUIUINH/TIPAKTUK:

['opHble MalIMHbBI 1 000pYyIOBaHKE

dusuka

Maremaruka

3HaHus(yMEHHUSI,BIIaICHUS ),[I0Iy4€HHbICIPUN3YY€ HUUAAHHO M AU CLIUTIIIMHBIOY Ty THE0 0 X0
JUMBIUISIN3Yyd€HUS AU CLIUTLITUH/ T PAKTHK:

[IpuknagHas MexaHuka

[ToaroroBka K 3aIyMTe U 3alIMTa BHITYCKHON KBATM(UKAIMOHHONW pabOThI

3KomnereHunuo0y4awuerocs,popMupyemMbieBpe3yabTaTe0CBOCHH S

AUCHUILIMHBI(MOAYJISI ) MILIAHUPYeMblepe3yIbTATbIO0OyYeH U

BpesynbraTreocBoeHUs AU CHUIUTHHBI(MOTYI1s )« MIpoMexaHuKa»00yyaroIiICs 10 KEHO
051a1aThCIe AYIOUUMUKOMIIETEHITUSIMU:

CrpyKTypHBIi [Tnanupyemblepe3yabTaTblO0ydeHUs
JJIEMEHT
KOMIIETEHIIMU

[1K-16 roTOBHOCTbHIO BBINIOJIHSATH SKCIIEPUMEHTAJILHBIE U JIA0OPAaTOPHBIE UCCIIEIOBAHUS,
MHTEPIPETUPOBATH IMOJYYEHHBIE PE3yIbTaThl, COCTABIIATH U 3AIIMUINATH OTYETHI

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

HpOIIeCCBI, HpOI/ICXO,I[ﬂI]_[I/IX B pa60q1/1x KHUIOAKOCTAX HpI/I X IBUXCHHUU U B
ITOKOE;

CIOCOOBI MOJICITMPOBAHUS MTPOLIECCOB MEXAHUKH JKUAKOCTH U ra3a

YMeTh COCTaBJIATH paCYCTHBIC CXCMBI AJI1 MOACTIUPOBAHUA IMTPOLECCOB MCXaAHUKHN
KHUJIKOCTH U rasa

peiaTh 3aga4 KUHCEMATHKU U TMHAMHWKU XKHUJIKOCTH,

CaMOCTOSITEIFHO MPUOOpETaTh 3HAHUS B 00JIACTH MEXAHHUKH KUJIKOCTU U
ra3a ¢ MCIOJIb30BaHUEM YU4eOHOW U CIIPaBOYHOMN JIUTEPATYpBI,
roCy/IapCTBEHHbBIX CTAaHIAAPTOB U HAYUHBIX MYOJIUKALIU;

IMPHUMCHATDH IMOJTYUCHHBIC 3HAHUA Ha MCKIAUCHUIITIMHAPHOM YPOBHC,
BBI6I/IpaTB " NPUMCHATb MAaTEMATUICCKUC METObI, (1)I/ISI/I‘ICCKI/I6 3aKOHBI
I PCIICHUSA IMPAKTUICCKUX 3aaa4




Bnazers

poheCcCHOHANTBHBIM SI3LIKOM ITPEAMETHOU 00J1aCTH 3HAHUS;

OCHOBHBIMHM METOJaMU MOJICJIUPOBAHUS ITPOLECCOB MEXAHUKH KUIKOCTH U
rasa;

OCHOBHBIMH METOJIaMU PEIICHUS 3a/1a4 B 00JIACTH MEXaHHUKHU KUJIKOCTU U
rasa;

METOIAMU ITPOEKTHUPOBAHUS U pacyeTa ruIpaBINndeCKUuX 1
MHEBMATUYECKUX CUCTEM C UCIIOJIb30BAHUEM MAaTEMATUYECKOTO aHaIn3a 1
KOMITBIOTEPHOTO MOJICTTUPOBAHMUS;




4.CTpykTypa,00béMHUCOIePKAHMEIUCIUIIIHHBI(MO1YJI5)
OO0masTpyA0eMKOCThIUCITUTIIINHBICOCTABIISIET43aueTHRIXeIMHUIL | 44aKa . 9acoB,BTOMYHKCTIE:
—KOHTaKTHasipaboTa—8,4aKaj].4acos:
—ayJauTOpHasg—8aKaa.4acoB;
—BHeayauTopHas—(0,4akaa.uacoB
—camocTosTenbHasipadoTa—131,7akan. 9acos;

—IOJITOTOBKAK3a4€Ty—3,9aKka 1. yaca
dopmaarrecTanuu-3a4eT

Aynur P
opHas -« |Bumca
KOHTaK f |mocTo Kon
o 3 DopMaTeKyIeroKOHTPOIISyCIIeBae
Pazaen/tema 2, THasipa | | sirenp KOMIT
_ b MOCTHH
HCITUTUTAHBI Q‘ HOU eTeH
A Jln|np f aGor MIPOMEXKYTOYHOHATTECTALIH
P
elalaxp [P Tt
3 Bl
k|0[T.3F
ag P
1.Temal
Ilouc
K
JIOTION
HUTEIN
bHOM
1.1Kunxoctpueedpusnye 0 un}o | [TpoxoxaennesBoanororecta.Cuad K
ckuecBoicTBa. Cuiibl, aen 4 ,| 10,5(4 |pmamu|azanaunoreme«Kunkocreueeduzny 16
CTBYIOILIUEBIKUIKOCTH. 2 H 110 €CKHECBOICTBAY.
3a/1aH
HOI1
Teme
IToaro
TOBKa
Wroromnopasneny 0] 10,5(4
2.Tema2
Ilouc
21T bd K
.1T'mapocraruka:an
P A JIOTTON
epeHIMaIbHbICYpPaBHEHN
HUTEI .
SIPAaBHOBECUSKH/IKOCTH; 0 0 LHOI 3amuranaboparopHoipadoTINe ] «
oc- 4 , 5| uncho ®dusnueckuecBoicTBaxkuakoct». | [TK-
HOBHOEYPAaBHEHUETHIPO é 2 pManm Crnavazanaunopasaenamruapocratu| 16
cratuku; OCHOBBITHIPOC 5 10 KH.
TaTHKH. Y paBHEHUADMHIIE
a 3a/1aH
pa. HOM
TemMe
HWroronopasaeny 010 5
3.Tema3




TTouc

K
JIOTTON
HUTEI
3. 1T'uapoAMHAMHKA:KUH LHOI
€MAaTHKAKHIKOCTH,BHIbI .
ABIDKCHHIDKH/KOCTH, 32K 0 pmann| Cnayazagaunoreme»Pexxumbrasrxke| ITK-
OHCOXPaHEHUMACCHL YP , 7
H 110 HUSKHAJIKOCTH. 16
aBHCHUCHEPa3PhIB- 2 sanan
HOCTU.OCHOBBIZIMHAMHUK HOi
MOKUAIKOCTH. TeMe.
Pabot
ac
KOMIIb
Uroronopasaeny 0 7
4.Temad
[Tonc
K
JIOTION
4.10cHOBHBIEYpaBHEHUS 00,2 o | HuTen 3amuranabopaTopHOHpadoTHINe2«
THIPOIUHAMUKHAOIHOPO ,|5/0] " | pHOM | U3y4ennenpudopossusmepenust | TTK-
JTHOMHECKMMAEMOMKH T 21,25 % undo JIaBIICHHS. 16
KOCTH. 511 pmaim| CpavazalaunorupoIuHaMuKe.
1 10
3a/1aH
HOM
Uroronopasaeny 010,219
,|5/0],
5.Tema5
[Tonc
K
5.1Tema.JIBmwxeHueunaea JI01OJI
JIBHOWKHUAKOCTH, ypaBHE 0 0,5 HUTEN
muebepiyin, pusiec /0,1 bioit 3amura3a aunoruipoJUHaMUKe K-
asiMHTEp- 5 12510 unpo P |16
npetanusypaBHeHusbep U | [pmauu
HYJUIL. H 110
3a/1aH
HOM
Uroronopasaeny 0 1051
,| 170,10
6.Tema6
[Tonc
0 K
6.1]IBmxeHueBsI3KOIHHEC 0 nonon | 3amuTanadoparopHoipaboThINe3« K-
KHUMACMOMKUAKOCTH. Y P , é 8 | uten | 3amMepeHueruapocTaTidecKoroian 16
aBHeHusiHaBbe-CToKca. 2 5 BHOI JICHUSDKUITKOCTID).
uHOpO
pManu
Wroromnopasneny 00 8
7. Tema7
7.10CHOBBITEOPUHUTHIPO [Tonc
JTUHAMHYIECKOTOTIO00 1S 02 K
Kpurepuuruapoaunamu 0 5}0 JI01 O K-
yeckorononobus.IIpume s 25 8| muren | 3ammrazanay.lIpoxoxaenuerecra. 16
PBIMCIIONB30BAHUSABPELT 2 ’I/I BHOM
CHUUTUIPOTUHAMIUYECK uHdo
nx3ajaad. pmanu
Uroronopasaeny 0 g}g 8

8.Tema8




8.1I'uapaBIuYecKUEnoT Ilonc
epusHepruu. PexxumpITed 0 K
eHuspkuakoct. YucnoPe noron | 3amuTanadoparopHoipaboThINod« K-
WHonbAca.JJaMuHapHbIiI 4 é 8 | Huren | I3yueHneCTp yKTYPBITOTOKOBKHIK 16
PEKUMTEUCHUSDKHTKOCT P BHOI OCTHY.
n.®opmynaCrokca. uHOpO
3axonl arena-Ilyaseiins pManu
Uroronopasaeny 0 8
9.Tema9
0,2] [ Ilouc
. . — K K-
9.1MecTHBIENIOTEPUIHEPTUI BblBo;[(i)vopMynLIBopz[a 4 5/0 ] 3amurrasana.IpOXORICHHETECTS,
KapHo.BubIMeCTHBIXCONPOTUBIICHUH. ,25] " | nonon 16
141 HUTEN
0,2
Uroronopasaeny 5}0 8
10.TemalO
[Tonc
0 K
N 0 omnoi | 3amuranadopaTopHoipaboThINeS«
10.1KnaccudukanuatpydonpoBo ol uapaBinyecKkuipac , A Hl PATOPHOMP K-
yerTpyOonpoBonos.IIpumepbipacueTaTpydoonpoBoioB 4 2 8| nurenn | OnpesieeHuepeXHMATE CHIAHET O 16
YOOTPOBOJIOB. LIPUMCEPEID TPYOONPOBOOB. 2 5 bHOM XapaKTEPUCTUK.
uHOpO
pManu
HWroronopasaeny 010 8
11.Temall
[Tonc
K
11.1/crevyeHnexxuaKocTun3oTBepcTuiinnacaakoB. Kimaccu 0,2 |momon
¢ukanusorsepcruiinucTedeHuid.OcoOEHHOCTHHCTEUCHU S 5/0] ., | Huten K-
. 4 8 - | 3ammrazanay.lIpoxoxaeHuerecra.
n30TBepCcTUil. OCOO0EHHOCTUNXAPAKTEPUCTUKUUCTEUECHUSDK ,25] | bHOM 16
HUAKOCTUHU3HACAIKOB. u uHdo
pmanu
1 110
0,2
Uroronopasaeny 5}0 8
12.Temal2
[Tonc
12.1T'unpaBnuyeckuityapsrpyoax. [ I[puunHBIBO3HUKHOBE 0 oﬁon 3amuTanabopatopHoHpadoTEINeO« K
Hus.[IpsimoiinHenpsmoiruapoyaap. MepsbinpenorspaiieH |4 é 8 iHTen WnmoctpanustypaBHeHusibepHym 16
. % ».
usTuApoynapa p LHO
nHOpO
Uroronopasaeny 0 8
13.Temal3
[Tonc
K
13. 1T uaponpuBosl. CTpyKTYpauKiIacCH(OUKALUATHAPOIIP 0 0,2| , | momon K-
4, 218 3amurazanayd. IlpoxoxaeHuerecra.
uBonoB.I'mapoanmnaparypayrpaBieHus. 3 5 HUTEIN 16
bHOM
JIUTEP
Hroronopaszeny 0f 10,218
14.Temald
[Tonc
K
14.1T unpomaiuHbl. ICTOUHUKUITU TAHUS UM CIIONTHUTEbH 0 JIOTION
BIEYCTPOICTBa— HUTEI [K-
.1 10,518 . | 3amurazanay. llpoxoxxaenuerecra
KOHCTPYKIIMH, TapaMeTphbl,Kiaccudukanus.Pacuernapame 3 bHOU 16
TPOBUBBIOOPTHIPOMAILIMHIIOKATAIIOTaM uHOpO
pmanu

u 110




Uroronopasaeny 0| |O,5|8| |
15.Temals
[Tonc
02| TIK
15.1MeroaukapacuyeTao0beMHOTOTHIPOIIPUBO/IA. 4 § 8| momon | 3ammrazanay.lIpoxoxaenuerecra. 1 6-
HUTEI
bHOU
HWroronopasaeny 0,218
16.Temal6
[Tonc
K
0 0 ig:;:j: 3amurazanayu. [lpoxoxxaeHuerecra.3
16.1Typoomammusl.I'unpomyder.'naporparcdopmarop RE 0,2 8| broit amuTanabopaTopHoipaboTeINe7»0 | TTIK-
pl.IIpumeneHue. 52 5 o npeeeHrenoTeprHanopatpyoorp | 16
5 OBOJAIIOJUTMHE»
pmanu
1 10
paccm
Wroronopasneny 0[0]0,2|8
17.Temal?7
IT
ofo.7| |0
17.1Pac4yeToCHOBHBIXIIapaMETPOBI UAPOANHAMUYECKUXMA 4 | 5/0 8 | zomon CrauanabopatopHbixpaborusanay. | ITK-
IIMHUCUCTEMBOOOTIIMBA. 21,75 iTen [IpoXoKIeHNEeNTOrOBOroTECTA. 16
|1 bHOU
00,7
HUroronopasneny s/ 8
Urorosacemectp 2(214/2]1 3a4ér
1 -
Hroromnogucumiuiiie 212 41112 3a4er IIT6K




500pa3oBaTe/IbHbIETEXHOJIOT U

OO6pazoBarenbHbIC TEXHOJIOTUU

Jlnsapeanu3aiMunpeyCMOTPEHHBIXBUIOBY4€0HOPaOOThIBKaUECTBEOOPA30BATENbHBIXTE
XHOJIOTUHBITPETOJaBaH UM AU CUUTUTHHBI] HIpOMEXaHUKa»HUCIIONb3YIOTCITPAAUIIMOHHAS, UHTEPa
KTUBHAsIMMH(POPMAIIIOHHO-KOMMYHHUKAITMOHHASI00pa30BaTEIbHBIETEXHOIOTHH.

HazangrusxmnpenycMaTpiuBaeTCsIUCIONb30BaHNEAIEKTPOHHOI0OIEMOHCTPALIHOHHOTO-
ydueOHOTrOMaTepraIacoaepKallerocaoKHbIeCXeMbL, TAOIUIBIMMAaTeEMaTHYeCKUEPOPMYIIbl. MyIbT
UMENITHOE000PYI0BAHUEMOKETOBITHUCIIOIB30BAHOTAKKEUCTYACHTAMU IS, IEMOHCTPALlUUPE3y
JIbTATOBBBINIOJIHEHUATIA00PATOPHBIXPAOOT.

1. TpaauuinoHHBIEO0Pa30BaTEIIbHBIETEXHOJIOT HMOPUEHTUPYIOTCSIHAOpraHU3aII000pa3oB
aTeJIbHOTOIpoLecca, TPENoaraolyoNnpsIMyOTpaHCIA U I03HAHU O TIPENIOAaBaTENSAKCTY IEHTY
(mpenMy1ecCTBEHHOHA0CHOBEOObSICHUTENbHO-
WJUTIOCTPATUBHBIXMETOJOBOOYUEeHMsI ). Y yeOHasA 1es TeIbHOCTCTYICHTAHO CUTBTAKUXyCIIOBHSIX, Ka
KIIPaBUJIO,PENPOAYKTUBHBINXapaKTep.

DopMbIydeOHBIX3aHATUHCHCIIOIB30BAHUEMTPAIULIMOHHBIXTEXHOJIOT U !

NudopmanmonHasieKus—
[I0CJIEI0BATEIbHOCHU3II0KEHUEMAaTEepHallaB AU CLIMITIMHAPHOMIIOTHKE,0 CYILECTBISIEMOCTIPEUMYIIIE
CTBEHHOBEPOATHHBIMHUCPEICTBAMHU(MOHOJIOTIIPENIOIABATEIIS).

[IpakTrueckoe3aHsTHE, TOCBAIIEHHOEO0CBOCHUIOKOHKPETHBIXYMEHUHNHABBIKOBIIOTIPEIO
KEHHOMYaJITOPUTMY.

2.1 IHTEepaKTUBHBIETEXHOJIOT UH—
opranu3zanuso0pa3oBaTeIbHOTOIPOIIECcCa, KOTOPAsIPEI0IaracTaKTUBHOCHUHETMHEHHOEB3auMO ]
elICTBHEBCEXYYaCTHUKOB,I0CTHKEHUEHA3TONOCHOBEINYHOCTHO3HAYMMOTOJUISTHUX00pa30BaTeb
HoropesynbTara. Hapsinycocnennain3npoBaHHBIMUTEXHOJIOTUSIMUTAKOTOPOIAl PUHIIUITUHTEPAKT
MBHOCTHUIIPOCIIEKUBAETCABOOIBIIMHCTBECOBPEMEHHBIX00pa30BaTENbHBIXTEXHOJIOT M. IHTepakT
MBHOCTBIIOIPa3yMeBAETCYOBEKT-
CyOBbEKTHBIEOTHOLIEHUSBX0,1€00pa30BaTeIbHOTONPOIIECCan, KaKCIIECTBUE, POPMUPOBAHUECAMOP
a3BHMBAIOIIEHCIMHPOPMAILIMIOHHO-PECYPCHONCPEIBI.

®opMblydeOHBIX3aHATUHCUCIIOIB30BAHUEM CIIEIUANTN3UPOBAHHBIXUHTEPAKTUBHBIXTEXHO
JIOTHM:

Jlekmsi«oOpaTHOMCBAZUN—IICKITUSI—
MIPOBOKALIMS(U3JI0KEHUEMaTeprasac3apaHee3aylaHi pOBAaHHBIMUOITNOKaMH ), ICKI U -
Oecena,IeKIHSI-TUCKYCCHSL,JIEKLUSA-TPECCKOH(PEepEHITHS.

3.MH}popmManiMioOHHO-KOMMYHHUKAIIHOHHBIEOOPA30BaTEIbHBIETEXHOJIOT I —
opranu3anuso0pa3zoBaTeIbHOTOIIPOLIECCA,0CHOBAHHASHAIIPUMEHEHUHU CTIELIUATN3U POBAHHBIXIIPO
IPaMMHBIXCPEIUTEXHUYECKUXCPEACTBPAOOThICHHpOpMaLIEH.

®opMbIydeOHBIX3aHATUHCUCIIOJIB30BAHUEMUH (POPMALIMOHHO-
KOMMYHMKAIIMOHHBIXTEXHOIOT Uil: JIeKIINI-BU3yaIu3alus—
U3JI05KEHUECOIEP)KAHUSICOITPOBOK IaeTCANPE3eHTal e (IeMOHCTpaleydeOHbIXMAaTEpHaIOB, 1T
peAcTaBIEeHHBIXBPA3IMUHbIX3HAKOBBIXCUCTEMAX,BT. 4. MJUIFOCTPATUBHBIX, T PapUUECKUX,ayTHO-
WBHICOMATEPHUAJIOB).

JlaboparopHoe3zaHsITHuEeBPOPMEBUPTYATbHONBU3YaIU3ALUUIIPOIIECCOBUSBICHUHN, TPOMCXO
JSIIUXBAKUAKOCTUU IS TEIIbHOCTUCUCIIOIb30BAHUEM CIIELIMaITN3UPOBAHHBIXITPOT PAMMHBIXCPE/I.

[lepe1oBbIETEXHOIOTUH, IPUMEHIEMBbIE IS0 CTHKEHUA00pa30BaTEIbHONLIEIH:

1.ByueOHOMIIpOIIECCETPETyCMOTPEHBIZAHATUABPOPMEPa300PAKOHKPETHBIXCUTYAITNH,CB
SI3aHHBIXCTUPABINKONUTHIPOTTHEBMOIIPUBOJIOM.

2.Vcnonb30BaHNEBYYEOHOMITPOLIECCEBUPTYAILHOT0J1a00PATOPHOTOIIPAKTUKYMAIIOpas/ie
JAMTEXHUYECKOUTUPOMEXAHUKH.

3.IIpunpoBeneHnIIa00paTOPHBIXPAOOTPACCMATPUBAIOTCATECTHITIOPA3AETAMBUHTEPAKTH
BHOM(popMeE.



4. Hanexkuusaxucrnob3yeTCIKOMIIbIOTEPCIPOEKTOPOMUTSIOTOOPaKEHUSIUITY YIIIETO0CBOECHUIU3y4a
eMoromarepuaina.

6Y4eOHO-MeTOqMYeCcKOEO0eCTIeUeHNMeCaAMOCTOSITeIbHOHPadOTHIO0YyYaAOIINXCS
[IpencraBneHoBOpUIOKEHUM L.

701eHOYHbIECPEACTBANIANPOBEACHUANPOMEKYTOYHOMATTECTALMH
[IpencraBineHbIBIPUIIOKEHUNZ.

8YuebHO-MeTOAMUECKOeUMH(OPMALIMOHHOE00ecTIeYeH N eTUCITUTIIMHBI(MO/YJIs1)

a)OcHOBHaslIMTEpaTypa:

1. Jomanckuii,1.B.Mexanukaxunkocrtuurasza:ydaeonoenocooue/M.B. [lomanckuii,B.A.He
kpacoB.—CankT-IletepOypr:Jlanp,2018.—140c.—ISBN978-5-8114-3158-8.—
TekcT:ameKTpoHHBIN//DIeKTpOHHO-O0nbInoTeuHascucrema«Jlanby:[caitT].—
URL:https://e.lanbook.com/book/110915

2.CazanoBU.WN.I'mnpasnuka[ Dnexrponnsiiipecypc|: yueonuk/CazanoB.U.,CxuptinanzeA
I".,UBanoBB.N.-M.:KYPC, HUIITMH®PA-M,2017.-320c.:60x901/16.-
Pexxumpoctymna:http://znanium.com/bookread2.php?book=601869.-3arn.cokpana.-ISBN978-5-
906818-77-5.

0)lonmoHuTeENbHASAIUTEPATYPA:

1.1.CoxosoBaM.C.MexaHnKaKHIKOCTHUTa30B[ DneKkTpoHHbIpecypc|:mpaktutkym/M.C.
Coxkomnora,A.B.Tuxonos,M.A.Jlemeniko;MI'TY.-Marautoropck:MI'TVY,2017.-
Ianexkrpon.onT.auck(CD-ROM).-
Pexxumpoctymna:https://magtu.informsystema.ru/uploader/fileUpload?name=3404.pdf&show=dc
atalogues/1/1139648/3404.pdf&view=true.-MaxpoOOBEKT.

2.0cwumnog,I1.E.I'unpaBnuka,rupaBindecKueMalIiHIATAPOPUBO/I[ TekceT]: yueOHOCTIO
cobue.-3-eus ., nepepad.uporn.-Jlunenk: Uarerpan,2011.-424c¢.

3. Jlontugnackuin, JI.I. Mexanukaxuakoctuurasa| Texcr]: yaueOnuk.-M.: [Ipoda,2003.-840c.

4 MarkoE.}O.I'napaBnukauruaponHEeBMOIIPUBO I DIEKTPOHHBIHpECypc|:mabopaTop-
uerinpaktukyM/E. 0. Marko,.I". Yco;MI'TY .-Marautoropck: MI'TVY,2014.-
Ianexkrpon.ont.auck(CD-ROM).-Pexxumaocrymna:

https://magtu.informsystema.ru/uploader/fileUpload?name=1549.pdf&show=dcatalogues
/1/1124731/1549.pdf&view=true

5.KompraA.Jl.,iBanoBC.A., TounnkuuB.B.,®unaroBA.M.,3anopoxusiiiB. J1.,BarunB.C.
OcHOBBI()YHKITHOHUPOBAHUATHIPABITHIECKUXCHCTEMMETAUTYPTHI€CKOTr0000py-
noBaHus:y4e0.mocooue. Marauroropcek: M3n-BoMarHuToropck.roc. TeXH. yH-
TanM.I".M1.HocoBa,2011.-
197¢.(nonymeno Y MOmnoo6pa3oBaHnOBOOIACTUMETAIUTYPTHUBKAYECTBEYI€OHOTOTIO COOHSIISACT
VICHTOBBBICIINXY4eOHBIX3aBEACHHIA,00yIaOIIUXCATIOCTICIIATHLHOCTH« M eTauTypruaecKrueMartt
uHbIM0O00pynoBaHue»).ISBN978-5-9967-0224-4.

6.TounnkuuB.B.,dunaroBA.M.,3anopoxubsiiiB. /1., iBanoBC.A.,KonsraA.Jl.,BaruuB.C.
OcHOBBI(DYHKITHOHUPOBAHUATHIPABIHIECKUXCHCTEMMETATYPT HIeCKOT0000Py-
noBaHus.JIabopaTOpHBIATTPAKTHKYMITOT HAPOIIPUBOTYHTUAPOABTOMATHKE. Y 4e0.I10Cco-
oue.Maruutoropck:M3n-soMarautoropck.roc.rex.ya-taum.I.M1.Hocosa,2009.-
105c¢.(nonymeno YMOnoo6pazoBaHn0BOOIaCTUMETAIUTYPrMMBKa4€CTBEY4€OHOT0TI0CO-
OUSUTSICTYICHTOBBBICHINXY4€OHBIX3aBEIEHUI,00 yUarouXxcs




nocrenuanbHoCcTU«Me-TauryprudeckueMaHeino0opyaosanue»). ISBN978-5-9967-0085-1.

7. TounnkuuB.B.,®umaroBA.M.,UBanoBC.A.,UnueneBH. A.,KonasraA.Jl.,.BaruaB.C.Hccn
e10BaHNEePaOOTHINXaPaKTEPUCTUKIIIEMEHTOBIHIPOIIPUBO,IaMETAIUTYPT HUECKUXMAIIIHH: y4e0.11ocC
obue.Maruuroropck:M3n-soMarauroropck.roc.rexs. yn-rauM.[.M1.Hocoa,2014.-
207c.(nomymerno Y MOmnooOpa30BaHHOBOOIACTUMETAIUTYPT MMBKAUY€CTBEYUEOHOTOTIOCOOUS UTSICT
YIIEHTOBBBICIINXYICOHBIX3aBEICHHI,00yJaIOMIMXCSTIOCIIEIMATHHOCTH«M eTaITyprudecKieMarl
uHbIM0O00pynoBaHue»).ISBN978-5-9967-0451-4.

8.I'mapaBnukauruaponpuBo | Tekct]:yaeonoenocooue/H.C.I'ymmmmn, E.M. Kpusen-
k0,b.C.Maxosuxos,/.JI.ITacroes;nono6ur.pen.M.JI.I1actoeBa;pexn.coser:JI. A IlyukoB(mipea. )uap
~2-em3n.,crep.-M.:MI'TVY,2001.-519c.

B)MeToan4ecKkneyKa3aHus:

1.TounnkuuB.B.,®unaroBA.M.,MaukoE.1O.I'unponpuBoa. MeToanueckneykazaHuskia
6oparopubIMpadboTammsicTynenTocnenuanbHoctr 1 70900. Marautoropck: MI'TY,2001.24c¢.

2.MaukoE.1O.,YcoW.I".I'uapaBiarkauruipornaeBMonpuBoi: MeToinueckueyka3aHUsIKKO
HTpOJbHBIMpaboTamasicTyaeHToBHanpasiaeHuii190100,150400,150900ucnenuanbHo-
cteit190205,260301,260303,151001,1504008cexdopmoOydenus.[ DnekTpoHHbliipecypc|,Marau
toropck: ®I'BOYBITO«MI'TY»,2012.

r)[Iporpammuoeotecneuennen MurepHeT-pecypcebi:

IIporpammHoeobecnieueHne

HaumenosanuellO Neporosopa Cpomeﬁc;almnnuem
MSWindows7Professional(misikiaccoB) J-1227-180108.10.2018 11.10.2021
7Z1p cBOOOTHOPACTIPOCTPaHS OCCCPOIHO
if;ﬁ;gggszf;fam“’mowpCy)’rmpaBmKa K-227-120711.09.2012 GeccpoUHo
MathCADv.15EducationUniversityEdition  [[I-1662-130122.11.2013 06eccpouHO
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9MaTepuaIbLHO-TeXHUYeCKOeoOecneYeHue U CHUTITHHbI(MOILYJIS)

MatepuanbHO-TeXHUYECKOE00eCIeUeH N AU CLIMTIITMHBIBKITIOYAET:

BcooTtBeTcTBHMCYUE€0HBIMITIIAHOMITO JUCHUILIMHENPEYCMOTPEHBICIIE YO EBUIbI3aH
TUN:JIEKIUHU, IPAKTUYECKUE3aHITHSL,Ia00paTOPHbIE3aHATUS,CAMOCTOS TENIbHAsAPa00Ta, KOHCYIIbTALL
1U,324€T,’K3aMEH.

VY4eOHbleayAUTOPUHIISIPOBECHU3aHATUIIIEKIIMOHHOTOTHIIA:
-MyJIbTUMEIUHHBIECPEACTBAXPAHEHNUS, [IEPEIaUHUIIPECTABICHUANH(DOPMALIUHL.

VY4eOHbleayAUTOPUHIISIIPOBEICHUA3aHATUI AT POBEICHUATIPAKTUYECKUX3aHATHUN
-MyJIbTUMEIUHHBIECPEACTBAXPAHEHNUS, [TEpeIaUUIIPECTaBICHUANH(DOpPMALINY;
-10CKa,MyJIbTUMEIUHHBIATIPOEKTOP,dKPaH.

VY4eOHbpleayAUTOPUHIISIIPOBEICHUAT PYIIIOBBIXUMHANBU 1YaIbHBIXKOHCYJIbTAllU N, TEKY
HIETOKOHTPOJISIUIIPOMEKYTOUYHONATTECTAlUN

-MyJIbTUMEIMHHBIECPEACTBAXPAHEHNUS, [TEpeTaUUIIPECTaBICHUANH(DOpMaLINY;

-10CKa,MyJIbTUMEINHHBIAIIPOEKTOP,dKPaH.

[ToMeneHUAIICaMOCTOSTEIBHOUPAOOTHIOO YT A0 LITUXCSI:
nepcoHanbHbIeKOMIbIOTephIcTIakeToMM SOffice, BEIX0IOMBUHTEPHETHUCIOCTYITOMBYJIEKTPOHHYO
00pa30BaTeIIbHYIOCPElyYHUBEPCUTETA.

[TomeneHusaUISIXpaHEHUAUTIPO PUITAKTHUECKOT000CTYKMBAaHUAydeOHOr0000py 10BaHUS:
-CTEJUIAKUUIAXPaHEHUs yd€0HO-Har I THBIXII0COOninyde0HO-
METOAUYECKONTIOKYMEHTALIUH.

VY4eOHbleayAUTOPUH IS IIPOBEACHUIIA00paTOPHBIXPAOOT:
Kommnekcyueonbiii«l uapaBiruecKUenpuBOAbIUCPEICTBAABTOMATH3AIII;
Kommnekcy4ueonbiii«l uapoaBTomMaTukay;
KommnekcaisoTpaOboTKMHABBIKOBIPOEKTUPOBAHUS;
JlaboparopusyueObHasruapaBnnyeckas«Kanemapkay



IIpuinoxenne 1
6 YueOHO-MeTOAMYECKOE 00ecniedeHHe CAMOCTOATE/IbLHOIM padoThl 00y4Ya0OIMXCsl

Ilpumepnuie 3a0auu no meme «Du3zuueckue c60UCMEA HCUOKOCIUY:

3agauya 1. ABToxsiaB 00beMoM 25,0 J1 HaNOJIHEH KUIAKOCTHIO U 3aKPBIT T€PMETHUECKH.
Koaddunuent TemnepaTypHOro paciupeHus ;KuaKkocTH B, ee Moayas ynpyroct K.
OmnpenenuTh MOBHIIICHUE TABJICHUS B aBTOKJIABE MPU YBEIHMUSHUH TEMIIEPATYPhI )KUAKOCTH Ha
BenuuuHy AT. O6bemMHON Aedopmalieil aBTokaBa npeHedopeyb.

3anaua 2 (puc. 1). Onpeaenurs CKOPOCTh V PABHOMEPHOTO CKOJIBKEHHS MPSIMOYTOJIbHON
IJIAaCTUHBI (a* b -C) 10 HAKIOHHOW MJIOCKOCTHU MOJ yIiIoM o= 12°, eciiu MeX1y IIIaCTUHON U
MIJIOCKOCTHIO HAXOAMTCS CJION Macia ToimuHoin o. TemmnepaTtypa macna 30 °C, TUIOTHOCTh

MaTcpuraia IiIaCTUuHbI pP.




3anaua 3 (puc. 2). 3a30p MEXy BaJIOM U BTYJIKOH
3aITOJIHEH MAaCJIOM, TOJIIIMHA CJIOSI KOTOPOTO paBHA d.

Huamertp Bana D, nnuna Brynku L. Ban Bpamaercs M "
PaBHOMEPHO IO, BO3ACHCTBUEM BPAILAIOLIETO Q
MomeHTa M. OnpenenuTts 4acToTy BpallleHus Baja, \

eclii Temmneparypa macia pagga 40 °C. 00000000 0———————————————+

Ilpumepnwie 3a0auu no meme «l'uopocmamuxay»:

3agaua 1 (puc.). 3akpbIThIi pe3epByap

3aM0JHEH U3EIbHBIM TOILIUBOM, £ |
temmneparypa kotoporo 20 °C. B ILY
BEPTUKAIbHON CTEHKE pe3epByapa UMEETCs I | i
npsiMoyrosibHoe oTBepetue (D X b), 3akpsiToe Il i
TIOJIYLIMJIMHAPHIECKOM KpbImKoii. OHa I | TR - = Ml
MO>KET NOBEPHYTHCS BOKPYT TOPHU30HTAILHOM i) g el Tty i

ocu A. ManoBakyymmerp MV nokassiBaert I P A
MaHOMETPUUYECKOE IaBIICHUE Py WA i | i
BaKyyMMeTpu4eckoe py. [1yOuHa Torumsa '
HaJ Kpblikoil paBHa H. Onpenenuts ycuiue
F, xoTopoe HeoOX0IMMO NMPUIIOKUTH K
HUKHEH 4acTH KPBIIIKH, YTOOBI OHA HE
oTKpbIBanach. CUIION TSHKECTH KPBILIKU
npeHeOpeub. Ha cxeme mokaszaTh BEKTOPBI
JNEUCTBYIOIIUX CHJL.

- 5
=T
| MV
3anaua 2 (puc.). Beprukanbnas L [
UWIMHAPUYECKas LIUCTEpHA ¢ NOoyc(hepruuecKoil KphIKon 10 } =L |f|
caMoro Bepxa 3arnojHeHa )KUIKOCTbhIO, JIOTHOCTh KOTOPOH p. h
Juametp nuctepssl D, BbicOoTa ee nunmHapudeckon yactu H. ‘u' L

ManomeTrp M noka3pIBa€T MAHOMETPUYECKOE JABICHUE Py
OnpenenuTsh CUiTy, pacTATHUBAIOINIYIO OOJITH A, U TOPU3OHTAIBHYIO Boaa A K
CHUITY, Pa3phIBAIOILYIO ITUCTEPHY 10 cedeHuto 1—1. Cunoii
TSDKECTH KPBIIIKY MpeHeOpeyub. BEeKTOpHI chil moka3ath Ha cXeMme.
3anaua 3 (puc. ). Kpyrimoe orBepcTre Mexay 1ByMs




pe3epByapamMu 3aKphITO KOHMUECKOM KpbIIIKOi ¢ pasmepamu D H L 3akpbIThiil pe3epByap
3aI0JIHEH BOJIOM, a OTKPHITHIN - )KUIKOCTHIO JK. K 3akpbITOMY pe3epByapy CBEpXyY NPUCOEIUHEH
MaHOBaKyyMMeTp MV, moka3bIBatolnil MAaHOMETPUUYECKOE AABJIECHUE Py WIH BAKYYM Pg.
Temneparypa xunkocreii20 °C, rinyounsl h u H. Onpenennts cuity cpe3biBaollyto 60aTsl A, 1
TOPU30HTAIBHYIO CUITY, IEMCTBYIOLTYIO Ha KPbIIKY. CHUION TSYKECTH KPBIIIKU IpeHeOpeyb.
BexTopsl cui moka3ars Ha cxeme.

Ilpumepnwie 3a0auu no meme «l'uopoounamukar:

3agauva 1. Boja neperexaeT u3 HamopHOro 0axa, rie u30bITOUYHOE AaBlIeHUE Bo3mayxa X = 03

MIIa, B OTKpHITHIH pe3epByap Mo KOpoTkoii Tpyde muamerpom d =50 MM, Ha KoTOpOIL
YCTaHOBJIEH KpaH. YeMy 10JKeH ObITh paBeH KO (GUIIMEHT CONPOTUBICHUS KpaHa /Ui TOTO,

9YTOOBI Pacxo/1 BOJbI COCTaBIISII Q=87 y/c? Bricorst ypOBHEH Hy =1y y Hy=3 \ Yuecrs

MOTEPIO HAaropa Ha BXOJ€ B TPyOy =05y pa BBIXOJI€ U3 TPYOBI (BHE3AIIHOE PACIIMPEHHE).

3agauya 2. Macio BcachIBaeTCsl HACOCOM Ha BBICOTY /15 = 0,5 M o TpyOe nuamerpom 20 MM U
uiHOM 1,2 M, KoTOpas uMeeT JBa pe3kux u3ruda. Hacoc passuBaet nogauy 20 i1/muH. Macio
mIoTHOCTEI0 900 KI/M° MMeeT KHHEMATHUYECKYIO BI3KOCTh v =4 - 10™ m%/c. B Gake naBieHne
BO3JlyXa — atMmocdepHoe. OnpenennTb, Kakoil BaKkyyMm pa3BuBaeT Hacoc. [IpuHsarTe ans
MacJIIHOro (puIbTpa KOAQPUIMEHTHI MECTHBIX COIPOTUBIIEHUH (g = 6, 11 BX0J1a BO
BCACBIBAIOIIYIO TIOJIOCTh Hacoca Cy; = 2 1 1715l u3ruda BcachiBaromen Tpyost Cysr = 0,8.

Ilpumepnuie 3a0auu no meme «l'uopasnuueckuii pacuem mpyoonpoeoooe
3agaya 1. OnpenenuTs BEIMUUHY NOTEPH JaBJICHUS, BBI3BAHHBIX IOBOPOTOM TpyOONIpoBOIa
muamerpom d = 200 MM Ha yroia o = 90°. TpyOGompoBO T HOBBIN CTAILHOM, paanuyc MOBOpoTa R =
40 M. XKumxoe Macio MuHepansHoe(v = 14,5x107 M*/c; p = 800 kr/ m°). Pacxox xuakocta O =
0,5 m’/c.
3amaua 2. JKHIKOCTh ¢ IIOTHOCTHIO p = 900 Kr/M° U Bsi3skocThio v = 0,01 CT HArHETaeTCS IO
rOpU30HTAILHOMY TpyOompoBoay ainuHoi L =4 M u auamerpom d = 25 mMm. Onipenienursb
JIaBJICHUE B HAYaJIbHOM CEUEHUH, €CJIU B KOHEYHOM CEYEHHH TPYOOIpOBO/JIa 1aBJIeHUE
aTMochepHoe, pacxo I KUAKOCTH Q = 6 J1/c; mepoxoBaToCTh CTEHOK TpyodompoBoa A = 0,06
MM.
3aoauu no pacuemy nemenmoe 2UOPoOnpPUB0Oa
3anaua 1. [{nsg nogbema rpy3a G co ckopoctbio v=0,15 mM/c UCTIOJIB3YIOTCS ABA THAPOIMIHIIAPA
nuameTpom D= 100 mm. ['py3
CMEIIIEH OTHOCUTENIBHO OCU
CUMMETPHUH TakK, 4TO Harpy3ka Ha
F mToke lro mumuaapa F; =6 kH, a
. HITOKE BTOPOTO IHIHHApa F> =5
Kakum nomken ObITh
K03 (ULIUEHT MECTHOTO
v Dl COIIPOTUBJIEHUS JIpoccels &yp,
4TOOBI IIaTGOopMa MOJHUMATIACH
nepekamuBanus: Juamerp
TpydompoBoaa d= 10 mm;
IJIOTHOCTH XKUaKkoctu p= 900
/M. TTOTepsMH 110 JuTHHE TPYObI
npeHeOpeyb.
3anaua 2. OnpenenuTs pacxom
AKUJKOCTH, IPOIYCKaEMbIil OrpaHUYUTENIEM PacXo/ia, KOTOPbIN paccCMOTpEH B 3aaue 3 , eciiu
JAMHAMHIYECKas BI3KocTh xumkoctu X = 0,04 TTa-c u ee miotHocts X =~ 890 KT/M°
Bocnonib3oBatbes popmyinoit a1 moTepu Harmopa Ha TpEeHUE IpU TypOYJIEHTHOM peXuMe
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CKOPOCTb.

[IpuHMMas BUHTOBOM KaHAJI TUAPABINYECKH INIaAKUM, KOAPPUIUEHT

COTIPOTHUBIICHUSI TPEHUS OTIPEACTATH 10 HOpPMyIIe
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Re | e uncno Peitnonbica 4 !
3agaya 3. OrpaHuuuTesb pacxoaa, KOTOPbIN
by CILY’KUT JUIsl aBTOMAaTHUYECKOIO MOAIepKAHUS
—»1»—“-4&-
: ’ MIOCTOSIHHOTO pacxojia B CUCTEME IIPU
LA
s MIOCTOSIHHOM BXOJHOM JABJIEHUU P, U
f o p  TEPEMEHHOM NMPOTHBOJABIICHIH P, COCTOMT
u3 Po Sy PN ) = MOABKHOTO TIopinHs 1 nuamerpom D = 60
MM, 13 b @ wumeromero orepctie d=10Mm 1
- Harpy>k€HHOTO IIPYKUHOH 2.
[Tpu o 7 M3MEHEHUHU [TPOTUBOAABIICHUS P MOPUICHb
b MepeMEIAeTCsl, U3MEHSS OTKPBHITHE b OKOH B

OTPAaHUYHUTENH OCTAETCS MOCTOSHHBIM.
BhbICOTa MPSIMOYTOIBHEIX OKOH B KopIyce by =5 MM, Hx cymMmMapHas miomans fo= 1,5 cv’.
Cuuras ycwire npy>KHHBI IOCTOSIHHBIM U paBHBIM R = 550 H, onpeaenuts 1151 BXOIHOTO
JABJICHUSI Maciia, paBHOTO P, = 15 MlIla:

1. Bennunny pacxoma Q, moaaep>KUBaeMOro OrpaHHIUTEIIEM.

2. 3aBUCUMOCTH OTKPBITHS b OKOH OT MPOTHUBOJIABIICHUS p U BEIIMUUHY OTKPBITUS 1TpU p=0.

3. MakcumanpHO€E 3HaYeHUEe MTPOTUBOIABIICHUS Pmax , HAUMHAS ¢ KOTOPOTO PACX0]T Yepe3
OTPaHUYUTENH Oy/IeT YMEHBIIATHCS.

Ko>dummenT pacxoaa 0TBEpCTHS B OPIIHE U OKOH B Kopiryce npuraTh = 0,6. TInotHOCTH
macima P =850 kr/m’.

Vkazanue. Bocrionb30BaThCs yCIOBUEM PAaBHOBECHS MTOPIITHS B CICIYIOIIEM BHU/IE:
2
7D
Ap——=R
4

rae 4 p — nepenaj AaBlIeHHi 0 06e CTOPOHBI OTBEPCTHS B IIOPLIHE.
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KopIyce 3 TakuM 00pa3oM, YTO Pacxo]l uepes

3anaum no cjeasinmeMy NpuBoay

3agauya 1. B 1ByXCOIIOBOM T'HJIPOYCUITUTEIIE
3acJIOHKA TIEPEMEIIeHa B CTOPOHY OJIHOTO U3 COILI
Ha BelMuuHy h oT cpemuero nmonoxenus hy, uem
BBI3BaH Iepenaj IaBieHus Ap Ha Toprax
pacrpenenuTeIbHOTO 30JI0THUKA U, KaK CIICJICTBUE
3TOTO, €r0 MEPEMEIICHHUE T OT HEUTPATLHOTO
nojioxkenust. Caurasi, 4TOo CHJIbI JABJICHUS Ha TOPIax
30JIOTHMKA YPAaBHOBEIIMBAIOTCS TOJIBKO MPY)KUHAMH,
OTIPENICTUTH X, €CITU JaBJICHUE MUTAHUS
TUAPOYCUIIUTENS P =6 10° a u MepeMeIIeHUE
3aciouku i = 0,5hy.

Lol
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KectkocTh Kax a0 U3 mpyxuH 3010THUKA ¢ =130 H/MwMm, ero quamerp D = 10 mwm.
Pacxop uepes comio onpenensts no popmysie

2p
Q= pymd, (hn —ih) F]EE-

rzie [ - KOAPOHUIMEHT pacxo/1a COIuIa; p - TaBJICHUE TIEPe]T COIUIOM; P - TUIOTHOCTD KHUIKOCTH.
2

3ajauy pemuTh IS city4dast, korna wdohg = nd /4 v W = Wy, TIe Wy, - KodhUIMEHT pacxoa

BXOJTHOTO JIPOCCEIIEHOTO OTBEPCTHS U d; - €T0 JruaMeTp.

3agaua 2. PaGoyast )KUAKOCTb MOJAETCS K THAPOYCHIIUTENIO TUIIA COIIO-3aCIOHKA O]
TOCTOSIHHBIM )laBJ'IeHI/IeM po=10 MIIa. KomaHHbBIN 37IEMEHT TUAPOYCUIUTENS BKIFOUAET
. MTOCTOSTHHBIN JIpOCCelb B BUAE XKukiepa d; = 3MM u

’ M
—_m ﬁ : perynupyemMslii Apoccenb B Buae coria d,=2MM ¢
- { ITOJIBMKHOM 3aCJIOHKOM Ha BIXoz€. [[aBienue py

- ) . B
—Lm E KaMCEpe MCKAY APOCCCIIIMU MEPCAACTCA B pa6011yI0

=

Po MOJIOCTh UCTIOJHUTENBHOTO Tuiporiaapa (D= 35 mm),
MOPIIEHh KOTOPOTO ONEPT Ha MPYKUHY KEeCTKOCThIO C =
~ 200 H/cm u marpyxen cunoit R= 7500 H.
[Ipu usmeHenunu 3a3zopa h Mexay corsioM u 3acIOHKON
W3MEHSETCS JIaBJICHUE Py BBHI3BIBAS CIICIAIICE

IepeMeNIEHUE MTOPIIHS.
[TocTpouTs rpaguk 3aBUCUMOCTH MEXIY 3a30pOM h U CMeIIeHHeM S MOPLIHS U3 KpaiiHero
noJsioxkeHust, orsevaroiiero h= 0. Onpenenuts s npu h = 1 mm. Pacxon yepes xukiep paBeH

M2 -
nd? -p.
!_ Q] — ‘u] 1 2p0 p
0.8 4 P
o8 , rne A1 70,8, 1 uepes como-3acioHKy.
o4 nd?
/ y Q,=m, > 2p7k
02} 4 P

0 071 02 03 04 e, rze ko3dduument pacxona A2 3anan kax GpyHkus
h

OTHOCHUTCJIBHOT'O 3a30pa d

"h

u=
[TocTpouTh TOMOIHUTENBHO IPaPUK 32aBUCUMOCTH s kosdduuuenta pacxoaa
COIJIA-3aCJIOHKH, ONPEAEISIEMOrO U3 BBIPAKEHHUS

£
d,

Q, = p 7d,h 2P
p

3agaua 3. VcnonHUTENbHBIA HWIMHIP TUApoycHiInTens (auamerp nopuHs Dy = 60mMM u mtoka
D, = 30 mMm) HarpykeH cunoit R = 3500 H. Pabouast xwuaxocts (P = 850 kr/m’ mogaercs B
HIDKHIOIO TIOJIOCTh WInHApa HacocoMm H non naBnenuem py,= 5 Mlla (mognepxuBaercs
MIOCTOSIHHBIM C IOMOLIbIO NiepenuBHOro kiamnana [1K). -

Komananpiit 0 THOKpOMOYHBIN 30J0THUK (AuameTp mayHxkepa d; = 10 Mmm), ynpasisieT
MepeMEIEHUIMHU IITOKA HUIMHIPA ITyTEM U3MEHEHUsI OTKPBITUS WIMHPUUECKOTO OKHA, Yepe3
KOTOPOE KUJKOCTh MOCTYNAET U3 BEpXHEH MOJOCTU WINH/PA HA CIIUB.

B nopmae munuaapa umeercs apoccenupyromee otsepetue (d; = 4 mm), 01arogapst KOTOpomy
MO>KHO IPU ONPEENIEHHBIX OTKPHITHIX 30JI0THUKA PEBEPCUPOBATH ABM)KEHHUE MOPIIIHSL.



HOCTpOI/ITB rpa(bmc 3aBUCHUMOCTH CKOPOCTHU Uy YCTaAaHOBUBIICTOCA ABWKCHUA ITOPIIHA OT

OTKPBITHA X 30JIOTHHKA.

YKka3aTh, HPH KAKOM X IOpIIeHs ocranapiueaercs (Un = 0). Kakoso Gyner 3nauenne Un npu

3aKpBITOM 30JI0THUKE?

Pacxon gepe3 apoccenupyromiee 0OTBEPCTHE OTPEICIIATH 10
a4 . bopmyre 2
ZWZ md
a1 Q=m",
sy ﬁ- ;m %, 1 = M 4

[}
LE]

U uepe3 30JI0THUK

Q, = uymd,x 2P
p

TJ€ Po — AABJIECHHUE B BEPXHEW MOJOCTU HWJIUHJIPA.

, Koa¢umments pacxoma npurats 1~ H2 0,6,
TpeHueM u yreukamu B HUJIMHIpPE MTPeHEOperath.
Ykazanue. Bocronb30BaTbCsl ypaBHEHUEM PABHOBECHS MOPIIHS:
D}
4

1 BBIPAKCHUEM pacxoaa KUAKOCTU U3 BerHefI ITOJIOCTH B 30JIOTHHK IIpeAriojiaras, 4To
IMOPIICHb ABHUIKETCA BBEPX, UMECM

D2
QOZQI+UH7T :

Po +R=pH%(Df -p?)

IMpumepHoe 3a1aHue MO J1aOOpaTOPHOIi padoTe.

[To uCXOIHBIM TaHHBIM JUISI IBYX THIPOCUCTEM, IIOKa3aHHBIX Ha pUC. 1, OpenenuTh
CKOPOCTHBIE U CHJIOBBIE TapaMEeTPhl THAPOLMINHApa. Pe3ynbrarel BBECTH B TaOIUILY.
OOBACHUTD MOJIy4YEHHBIE PE3YIbTATHI.

XEMA 1 DM 2

nparou xo0 1 nparod xod 71

I::: 4):::

oopamksil Xoo oopamsil Xo0

pacrpecenume/b pacrpeceune/b

U g LNy

_ O0pamield KAanaH
[lpedoxpasumensHbli

KAanaH

[
Pucynox 1 — I'mpaBinueckre cXeMbl MOJIKIFOYEHNS THAPOLUMINHIPA

| oo |

| oo




IIpunoxenne 2

7 OnieHOYHbIE cpeacrea AJisi IpOBEACHUA l'lpOMe)KYTO'lHOﬁ arreCcranmmu

a) H.]'Ial-[l/[pyeMl)le pe3yJdbTaThbl oﬁyt{em/m H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCcranum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

ITK-16 roToBHOCTBIO BHINOJIHATDH IKCHIEPUMEHTAJBHBIC U naﬁopaToprle HCCJICA0BaHMSl, UHTECPIPETUPOBATH MOJYYECHHBIEC PE3YJIbLTAThI,
COCTABJIATH M 3aINUMIIATD O0TYECTDI

3HaTh

(dhyHIaAMEHTAIBHBIC
TIPUPOIBI 5
¢busnueckue

3aKOHbI
OCHOBHBIC
3aKOHBbI B
o0iactu MEXaHMKH,
OCHOBHBIC 3aKOHBbI
THAPOIMHEBMOMEXaHHUKHU n
OPUMCHATE UX IJIs1 PCIICHUS
MPAaKTUYCCKUX 3aaa4,
MCTOAbI TCOPCTUUYCCKOIO U
OKCIICPUMCHTAJIIBHOTO
HUCCIICA0OBaHUA JOBUXCHU S
IIOTOKOB XKHMAKOCTHU U I'a3a,
oOmacTu IpUMEHEHHUS
3aKOHOB ME€XaHUKU XNJIKOCTU
U raza B npodeccuoHambHO
JESATSITBHOCTH.

Ilepeuens meopemuueckux 6onpocos K zauemy:

Wbk W =

CaoiicTBa pabounx xuakocteit. OCHOBHBIC MOHSATHS U OTIPEICTCHUS KUIKOCTH.
[I1TIOTHOCT M yAEIBHBIN BEC )KUIKOCTH.

CKUMaeMOCTh JKHIKOCTH.

KoadduumeHT 006beMHOTO CIKATHS.

KoadduuueHT TeroBoro pacumpeHus.

Mopynb yrnpyroctu *ujaKoCTH.

Bs3K0OCTB XUIKOCTH.

KoadpurmenT knHeMaTHUeCKOH BA3KOCTH KUIKOCTH.

KaBuranus »uakocTu, ciocoObl MPeaoTBPAICHUSI.

. O6muTepanus KUIKOCTH.

. FI/I[IpOCTaTI/IKa, OCHOBHBIC TOHATHUSA U OIIPCACTICHUS.

. TloHsITHE THIPOCTATUIECKOTO TABJICHUSI.

. EZII/IHI/ILII)I HU3MEPCHUA TUAPOCTATHYCCKOT'O JABJICHUSA.

. CBOCTBA THPOCTATUYECKOTO JIABICHUSI.

. [loHATHA TUAPOCTATUYECKOTO JaBJICHUS: a0COIIOTHOE, aTMOC(HEPHOE, N30BITOYHOE U BaKYyM.
. Auddepenimanpaple ypaBHEHHUS Diepa il PAaBHOBECHS KHUJIKOCTH.

. OcHOBHOE ypaBHEHHE T'HPOCTATHKHU.

. 3aKoH Apxumea.

. 3akon [lackas.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHust

OneHouHbIe CpesicTBa

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44.
45.
46.

MexaHu3M ¢ UCTIOJb30BAHUEM YPABHEHUS TUPOCTATUKU, TOMKPAT. U MYJIbTHUIUITUKATOP.
MexaHu3M ¢ UCTIOIb30BAHUEM YPAaBHEHUS THAPOCTATUKU, MYJIbTUILTAKATOP.

N3mepenue naBieHMs )KUIKOCTH.

PaBHOBecHeE )KMIKOCTH B COOOLIAIOIINXCS COCYAaX.

Cuna gaBiaeHuUs KUAKOCTH Ha BEPTUKAIBHYIO CTEHKY.

Cuna gaBiaeHus KUAKOCTH HAa TOPU3OHTAIBHYIO CTEHKY.

Cuna naBiaeHus KUAKOCTH Ha HAKJIOHHYIO CTEHKY.

Omnpenenenre TONIIUHBI CTEHKU.

IMuapoauHamMuKa, OCHOBHBIE ONIPEACIICHUS.

['eomeTpus MOTOKOB KUAKOCTH.

Krnaccudukarust TOTOKOB KHJIKOCTH

Pexxumsbl nrkenus xuakocti. Yuceno PeliHombaca.

JlaMuHapHBIN peKUM BUXKEHUS )KUJIKOCTU U €r0 3aKOHOMEPHOCTH.

Pacxon u cpeansisi CKOPOCTh MOTOKA MPU JIAMHUHAPHOM PEXHUME.

TypOyJIeHTHBIN peKUM IBUKEHUS KUKOCTH U €r0 3aKOHOMEPHOCTH.

3aK0oH HEPa3phIBHOCTH MOTOKA KUJKOCTH.

3aK0oH COXpaHEHUs SHEPTHUH IS TOTOKA KUJIKOCTU. Y paBHEHUE BepHyIIn A1 MoTOKa UaeaIbHOM
KHUJIKOCTH.

VYpaBHenue bepHynu 1St CTpyWKA UICATTBHOM )KUAKOCTH.

VYpaBHenue bepHyum 11 TOTOKA peaIbHOM KHIKOCTH.

VYpaBHeHue bepHyiuu Uit CTPYHKN peanbHOMN )KUIKOCTH.

[IpuMeHeHre OCHOBHBIX YPAaBHEHUH JABUKEHUS MMOTOKOB KUIAKOCTH ISl K3BMEPEHHUS CKOPOCTEH 1
pacxo/10B KUAKOCTH.

I'mppocratnueckuit ynap. @opmyna Kykosckoro H.E. s rugpoyaapa.

Crioco0bl peoTBpaleHUs THAPABINYECKOTO yaapa.

[ToTepu Hanopa (naBieHus ), oNpeaesieMble JUIMHOW TpyOoIpoBoaa, popmymna Japcu.
Ornpezenenre MECTHBIX MOTEPH Hanopa (IaBjeHus) B TpyoonpoBoje, popmyina Beiicbaxa.
Omnpenenenre noTeps Hariopa (IaBieHus) B Tpydomnposoe, hopmyna Jlapcu-Beiicbaxa.
Pacuer 00111er0 CONMPOTHUBIICHUS B TPOCTOM TPYOOTIPOBOJIE.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHust

OneHouHbIe CpesicTBa

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

[TocnenoBarenpbHOE COENMHEHHUE TIPOCTHIX TPYOOIIPOBOJIOB.
[TapannensHoe COeTUHEHNE TPOCTHIX TPYOOTIPOBOIOB.
Omnpenenenne NOTeph AaBJIECHUS B PEAJIbHON THIPOCUCTEME.
®opmyia Topuuenu.

HcTedenne KUIKOCTH Yepe3 Majloe OTBEPCTHE B TOHKOW CTEHKE.
JlocTOMHCTBA U HEAOCTATKU TUAPOIPUBO/IA.

VYcioBHbIE 0003HaUEHUS B TUIPOIIPUBOIAX.

CrpykTypa ruiponpuBoja.

Cxembl ¢ 00BEMHBIM PETYIUPOBAHUEM CKOPOCTH KUIKOCTH.
CxeMmsl ¢ peryaupoBaHNUEM CHIIbI HCOJIHUTEIBHOTO OpraHa;
Cxembl ¢ 00BEMHBIM PETYIUPOBAHUEM CKOPOCTH KUIKOCTH.
Hacockl rusiponpuBo10B, yCIOBHBIE 0003HaUeHUS. THIIBI
I'unponBurarenu, ycioBHbIE 0003HAYEHUS.

['uapounaHApsL, YCIOBHBIE 0003HAUEHUS.

Pacyer 0CHOBHBIX MapaMeTPOB TUAPOLMIINHIPA.
I'unpopacnpenenureny, ycaoBHbIE 0003HAYEHHUS.

3anopHble KIanaHbl, YCIOBHbIE 0003HAYEHUS.

Knanans! naBneHus, ycioBHbIe 0003HAUEHHUS.
[IpenoxpaHuTeIbHBIE KJIANIAHbI, YCIOBHBIE 0003HAUCHHS.
IToTouHBIE KIanaHbl, YCIOBHbIE 0003HAUEHUSI.

Jpoccenu, yciaoBHbIE 0003HAYEHUS.

I'MpoakKyMynaTopsl, yCIOBHbIE 0003HAUYEHHUS.

@UIbTPBI, YCIOBHBIE 0003HAUEHUS.

[TpuGOopBI KOHTPOJIS TUAPONIPHUBOIA. Y CJIOBHBIE 0003HAYCHHUS. .
I'uapaBimueckast cxemMa npuMeHeHHs T PepeHIINaTbHOTO THAPOIUIUHIPA.
I'mpponpuBoA 3aKpBITON TMAPOCUCTEMBI, OCHOBHOM KOHTYD.
I'maponpuBOL OTKPBITOM THAPOCUCTEMBI.

Jlornueckue 371€MEHTHI.

Peanmzanus nornyeckux GyHKIMI B THAPO- M THEBMOCHCTEMAX.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHust

OneHouHbIe CpesicTBa

76.
77.
78.

79.
80.
81.
82.
&3.
&4.
85.
86.
87.
88.
&9.

90.
91.
92.

[TocTpoenue cuctem ynpapiieHUs KOMOMHAIIMOHHOTO TUIIA.

MeToas! TOCTPOEHNE MHOTOTAKTHBIX CUCTEM YIIPABIICHUS.

CraTuyeckne XapaKTepUCTUKH HCIOJHUTENbHBIX MEXaHU3MOB MOCTYNATEIbHOIO M BpalllaTelbHOIO
NeUCcTBUS: (MEXaHUUYECKasi, CKOPOCTHAs).

HcnosnHuTenbHbIE MEXaHU3MbI C 00BEMHBIM PETYJINPOBAHUEM CKOPOCTH.

HcnonnuTenbHble MEXaHU3MBI ¢ JPOCCEIBHBIM PEryIUPOBAHUEM.

[IponopunonanbHele kinananbl, [[puHIMIBI paboOTHI.

Komnencanus Harpy3Ku ¢ IOMOLIBIO KJIAIIAHOB IIOCTOSTHHOM Pa3HOCTH JIaBJICHU.

DNEeKTpPOHUKA YIPaBICHUS JJIs1 IPONOPLIHOHAIBHBIX KJIAIaHOB.

Kpurepuu 1t onpezeneHus mapaMeTpoB yIPaBIEHUs ¢ TOMOIIBIO IPONOPLIMOHAIBHBIX KIIAITAHOB.
CepBoxnanansl. [IpuHIUIBI pabOTHI.

AnmnaparHas TEXHHUKA.

Kontyp perynupoBanusi.

BinsHne nMHAMMYECKUX CBOMCTB CEPBOKIIANIAHA HA KOHTYP pEryaupOBaHUs.

@uibTpanys Ha TUAPABIMYECKUX YCTAHOBKAX C CEPBOKJIANIaHAMU U IIPONOPLIMOHAIBHBIMU
KJIallaHaMHU.

IIpuMeps! BBINOITHEHHBIX YCTAHOBOK C MCIIOJIB30BAHUEM IPONIOPLHHUOHATIBHBIX KIIAIIAHOB.

IIpuMeps! BBITIOITHEHHBIX YCTAHOBOK C HCIIOJIB30BAHUEM CEPBOKJIAIIAHOB.

DKcmryaTanus TponopLUUOHATBHON TEXHUKH U CEIALIEr0 THIPOIIPUBOIA.

YMmeTn

— BBbIINIOJIHATH
TruapaBInYCCKUC PacCyCThI,
CBA3aHHLBIC C ONPCACIICHUCM

[apaMeTpoB  IMOTOKOB MU
PEXKUMOB paboThI
TUIPaBIMYECKUX MAIUH C
MIPUMEHEHHEM

TCOPECTHUICCKOT'O u

Ilpumepnuie npakmuueckue 3a0anus 01 3auema:

1. B nBycTopoHHEM ruApouuiIuHape auameTp nopiins D = 160 mMm, quameTpsl TOKOB d1=80MM 1
d> =100 mm. [Ipu pabouem nasnennu p = 10 MIla, npoTuBOJaBICHUN B CIIMBHOMN MOJIOCTH Prp =
0,15 MIla u pacxozae macia paboueit monocteio 0,1 11/c onpeaenuTs yCHUIHe U CKOPOCTh,
pa3BUBaeMble IITOKOM IPU JBWKEHUHU BIIPaBo U BiIeBO. [IpunsiaTe mexannueckuit KI1/]
ruapounnusapa 0,96; oobemubIi — 1.




CTpyKTypHBIHI
PYKTYP [Inanupyemble pe3ynbTaThl
JJIEMEHT OneHouHbIe CpesicTBa
oOyueHust
KOMITIETEHIINH
AKCHEPUMEHTAIBHOIO 1
METO/I0B UCCIIEJIOBaHUS I p
Fr— o {—— ]
2. Kugkocth, mMeromasi mioTHOCTh 1200 Kr/M® M JMHAMHYECKHIT KOA(PUIIUEHT BS3KOCTH 2:107
Ila-c, u3 6aka ¢ MOCTOSTHHBIM YpOBHEM | caMOTEKOM MOCTymaeT B peakrop 2. Onpenenurtb, Kakoe
MaKCHMaJIbHOE KOJINYECTBO JKUIKOCTH (TIPH MOJHOCTHIO OTKPHITOM KPaHE) MOXKET MOCTYIAaTh U3
0aka B peakTop. YPOBEHb KHUIKOCTH B OaKe HAXOJUTCS HA 6 M BBIIIEC BBOJA JKHJIKOCTH B PEaKTOP.
TpyOonpoBoa BHITIOIHEH U3 ATFOMUHUEBBIX TPYO ¢ BHYTpeHHUM auamerpoMm S0 mm. OOmas mimHa
TpyOOIIpoBO/a, BKJIIOYAs MECTHbIE conpoTuBieHus, 16,4 M. Ha TpybompoBoje MMEOTCS TpH
KOJIeHa U KpaH. B Oake u peakTope naBieHue atMmocdepHoe.
¥
PRSHS | R
!
3
th:
2
3. TlogoOpaTh HEOOXOAMMBIM AMAMETp IWIMHApUYeckoro Hacanka (u=0,82) ¢ TakuMm pacueTroMm,
qT00BI Yepe3 Hero BhTekano 77000 kr/4 HedTH IOTHOCTBIO 865 kr/™M°. Hamop H IOCTOSHHBIH 1
paBeH 12 m.
Bnaners METO/IaMH{ MTPOEKTUPOBAHMSI U
pacuera TuApaBIUYeCKUX U |IIpumepnvie 3a0anus na pewienue 3a0ay u3 npogeccuonanvHoil odracmu
ITHEBMAaTUYECKUX CUCTEM;




CrpyKTypHBII

[Inanupyemsle pe3ysbTaThl

JJIEMEHT OneHouHbIe CpesicTBa
oOyueHust
KOMIETEHIIH
NPAaKTUYECKUMU  HaBBIKAMHU
WCTIOJI30BAHUSL  DIIEMEHTOB

TUAPOMEXAaHUKA B JIPYIHX
JUCLUIIIINHAX, HA 3aHATUAX B
ayIUTOPUU U HA NPAKTUKE;

Ha pucyHke nokasaHa ynpoleHHas: cxemMa 0ObEMHOI0 THIPOIPUBO/A TOCTYIATEIbHOTO JBHKEHHUS C
JPOCCENBbHBIM  PEryJIMPOBAaHUEM CKOPOCTH BBIXOJHOTO 3BeHa (miToka), rae [/ - Hacoc, 2 -
perynupyembiit poccens. [ltok ruapormaapa 3 Harpyxken cuioit F'= 1200 H; quamerp nopuins D
= 40 mM. TlpenoxpanurenbHblil Kinanan 4 3akpeiT. ONpenenuTh JaBjIeHHE Ha BBIXOJIE M3 HAcoca U
CKOPOCTb NEPEMEIIECHUS MOPIIHS CO IITOKOM Vi MPU TaKOM OTKPBITUH JIPOCCENIS, KOI/Ia €r0 MOYKHO
paccMaTpHBATh KaK OTBEPCTHE ILIOMmapio S = 0,05 eM” ¢ koadbdummentoM pacxoma p = 0,62. [Togaua
nacoca Q = 0,5 1/c. [TnoTHOCTS *uaKocti p = 900 kr/m’. [ToTepsiMH B TPyGOIPOBOIAX HPEHEOPEUb.
[TocTpouTh THIPABINYECKYIO CXEMY, 3a1aTh HACTPOIKY KianaH 4, cMoaenupoBats padoty ['C.

CornacHo 3alaHHOH JMarpaMMbl IepeMeeH s pa3padoTaTh CUCTEMBI YIPaBICHUs: | - HCIOMB3Ys
peneitHO-KOHTAaKTHBIE CXEMBI; 2 - HCIIONb3Ys (CUMYISITOP) KoHTposuiepa B mporpamme FluidSim-H.
B zaganun: A u C — runpomnasapsl, B — ruipoMoTop /Ui Bcex BapuaHTOB. HedueTHbIe BapuaHTHI
10 9: munuHap C IBYCTOPOHHETO AEWCTBUS BEPTUKAIBHOTO pacrojiokeHus. Harpyxen 601bmum
BecoM. [IpeycMOTpeTh MO3UIIMOHUPOBAHKE B TEUCHHE JUTUTEIHHOTO BpeMeHHU. YeTHbIe BapuaHThHI
o 10: mwimHAp A JBYCTOPOHHETO NEHCTBHS BEPTUKAIBHOTO pacroiokeHus. IlpexycMoTpers
OJIMHAKOBYIO W OBICTPYIO CKOPOCTh TIE€peMENIeHHs] KaK TpH BBIBIKEHHH, Tak H TpHU
BTsATHBaHMU.11 - 16 BapuaHTBl TPEIYCMOTPETH BO3MOXKHOCTH IMCTAHIIMOHHOTO YIPABICHHS
ycwmmsmu B 'l 1 MOMEHTOM B T'MAPOMOTOpE B IOCIEIHEH TPETH BpeMeHH nukia. [[nsa Bcex
BapHaHTOB OOECIEYUTH IUIABHBIA Pa3rOH THAPOMOTOPA M €ro IJIaBHOE TOPMOXKEHHE, a TaKKe
npeaycMoTpeTh  pexumbl  pabotel  «Komanmay, «Uuxn», «Astomaty. IlpemycmoTperhb




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHust

OneHouHbIe CpesicTBa

BO3MOKHOCTh 3()(PEKTUBHOIO MCIOJI30BaHUSI SHEPrUM HACOCOB. J{oOUTHCS, MO BO3MOXKHOCTH,
MakcumainbHoro KIIJ[ rugpocucremsl.
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6. Hcxons W3 KOHTaKTHO-PEIEHHOM CXEMbl YIPABIEHUS MHOTOJBUTaTENIbHBIM TUAPOIPUBOIOM
MOCTPOITE qUarpamMmy «IepeMelieHue-1mar i 4 rupoaBuraTesnen




CTpyKTypHBIHI
PYKTYP [Tmanupyemble pe3yabTaThl
JJIEMEHT OneHouHbIe CpesicTBa
00y4eHus
KOMIETEHIIH




0) Ilopsaok npoBeleHUs] MPOMEKYTOUHON ATTECTAIMM, MOKA3aTeJd U KPHUTEPUH
OllEHUBAHMS:

[IpomexxyTouHas arrectanus Mo AUCHUILINHE «[ HapoMexaHuKa» BKIIOYACT TEOPETHUCCKUE
BOIIPOCHI, TIO3BOJIIOIINE OIEHUTh YPOBEHb YCBOCHHUS OOYJAIOIIMMUCS 3HAHUM, U TPAKTHUECKUE
3a/IaHusl, BBISBIISIONINE CTETIEHh CHOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, TPOBOAUTCS B (hopMe
3ayera.

3ader Mo JaHHOW MUCIMIUIMHE MPOBOJMUTCS B BHJIE OTBETOB HAa TECTOBBIC 3aJaHUsA. TeCThI
BBIKJIAJbIBAIOTCS Ha nopraine MI'TY.

Ilokazamenu u Kpumepuu oyeHUBaHUA 3auema:

«3auTeHO» - BBICTABIISICTCS MPU YCIOBUHU, €CIU CTYACHT IOKA3bIBAET XOPOIIUE 3HAHUSA
y4eOHOr0 MaTepualia 1o TeMaM Kypca, 3HaeT OCHOBHBIC 3aKOHBI THAPOMXAHUKHU, YCTPONUCTBO U
MPUHIUI PabOThI THUAPOAIIAPATOB, YMEET COCTAaBJSATh NMPUHIUIHUAIBHBIC THAPABIHMYECCKUE H
NEKTPUYECKUE CXEeMBI. [Ipy 3TOM CTYIEHT JIOTHYHO M IOCJIENOBATENIBHO M3JIaraeT Marepual,
PacKpbIBAET CMBICI BOIPOCA, TAET YAOBJIETBOPUTEIbHBIE OTBETHI HA JOTIOJHUTEIBHBIE BOITPOCHI.

«He 3auTeHO0» - BBICTABIISIETCS MIPU YCIIOBUU, €CIIU CTYAECHT BJIAJICET OTPHIBOYHBIMH 3HAHUSIMU
0 TeMaM Kypca, [JaeT HEIMOJHbIE OTBEThl Ha BONPOCHI W3 OCHOBHOW JMTEPaTypHl,
PEKOMEHIOBAaHHOM K KYypCYy.

MeToanueckue PEKOMEHIAIUN JJIA MMOATOTOBKH K 3a4Y€Ty

[Ipu moAroToBKe K 5K3aMEHY y CTyJAEHTa JOJKEH OBbIThb XOPOLIMH Yy4eOHUK WJIM KOHCIEKT
JUTEpaTyphl, MPOYUTAHHOM 1O YyKa3aHMIO [pernojaBareisi B  TEYEHHE CeMecTpa.
KoHcrnekTupoBaHue JOJKHO OCYLIECTBISATHCS OOydYarOUMCS TOJBKO JIMIIb CaMOCTOSITENIBHO.
[IpocMOTp COOCTBEHHBIX KOHCIIEKTOB MO3BOJISIET 00ydarolieMycsi ObICTPO BOCCTaHABJIMBATH B
MaMsTU COJIep’KaHrue UCTOYHHKA.

B nHauane cnexgyer mpocMOTpeTh Bechb MaTepHall 10 CAABAEMOW TUCIUIUIMHE, OTMETUTD IS
cebst Tpymubele Bompochl. OO0si3aTeTbHO B HHX paszoOparhcs. B 3axmoueHue eme pas
1enecoo0pa3Ho MOBTOPUTh OCHOBHBIE IMOJIOXKEHUS, HCIOJIb3YsS IPU 3TOM OINOPHBIE KOHCHEKTHI
nekuuii.  [Ipm 3TOM HYXHO 00paTuTh 0CO0O€ BHUMAHHUE HAa TEMbl YYCOHBIX 3aHITHH,
MPOIMYIIEHHBIX CTYIEHTOM [0 Pa3HbIM MPUYHHAM.

Ecnu B mponecce camocTosiTeNbHOM pabOThI Ha/l U3yYEHHEM TEOPETHUECKOT0 MaTepHala Win
P PELIEHUM 3a]1a4 y CTYACHTa BO3HUKAIOT BOIIPOCHI, Pa3pELINTh KOTOPbIE CAMOCTOSITEILHO HE
yaaercsi, He00X0MMO 0OpaTUTHCS K MPENOJaBaTEN0 ISl MOJIYYEHUS Y HETO pa3bsCHEHUM WIIu
yKkazaHuid. B cBoux Bompocax CTYIEHT JOJDKEH YETKO BBIPAa3UTh, B YEM OH HCIBITHIBAET
3aTpyJHEHMs, XapaKTep O3TOTO 3aTpylHEHUs. 3a KOHCYJIbTalUeH cieqyeT oOpamaThCsi U B
cllydae, €ClIi BOSHUKHYT COMHEHHUS B IPaBUJIBHOCTH OTBETOB Ha BOMPOCHI CAMOIIPOBEPKH.






