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Jlnct akTyanusaumm paboueit nporpammoil

Pabouas nporpamma nepecmoTpeHa, obcyxaeHa u ogobpeHa ans peannsaumm B 2020 - 2021 yyebHOM
roay Ha 3acegaHum Kapeapbl FTOPHbIX MALLWH U TPAHCMOPTHO-TEXHOOTMYECKUX KOMIIEKCOB

MpoTtokon ot 01 ceHabpa 2020r. No 1

3aB.kadeapoit 7 A.M. Maxutos

Pabouas nporpamma nepecmoTpeHa, obcyxaeHa u ogobpeHa ans peannsaumm B 2021 - 2022 yyebHom
rogy Ha 3acegaHum Kadeapbl TOPHbIX MALIMH M TPAHCNOPTHO-TEXHOIOTMYECKMX KOMMJIEKCOB

MpoTtokon ot __ 20__r. Ne __

Pabouas nporpamma nepecmoTpeHa, obcyXaeHa u ogobpeHa ans peannsaumm B 2022 - 2023 yyebHoM
roay Ha 3acegaHunu Kapeapbl FTOPHbIX MALLIWH U TPAHCMOPTHO-TEXHOIOTUYECKUX KOMIJIEKCOB

MpoTtokon ot __ 20__r. Ne

Pabouyan nporpamma nepecmoTpeHa, obcyxaeHa u ogobpeHa ana peannsaumm B 2023 - 2024 yyebHOM
rogy Ha 3acefaHum Kadegpbl FOPHbIX MALWKWH U TPAHCMOPTHO-TEXHOIOTMYECKMUX KOMMNIEKCOB

MpoTtokon ot __ 20__r. Ne

Pabouyan nporpamma nepecmoTpeHa, obcyxaeHa 1 ogobpeHa ana peanusaunm B 2024 - 2025 yyebHom
rogy Ha 3acefaHum Kadegpbl TOPHbIX MALWKWH U TPAHCMOPTHO-TEXHOIOTMYECKMUX KOMIMIEKCOB

MpoTtokon ot __ 20 r. Ne

Paboyasa nporpamma nepecmoTpeHa, obcyxaeHa n ogobpeHa ana peanunsaumm B 2025 - 2026 yuebHOM
rogy Ha 3acegaHuu Kapeapbl FOPHbIX MALUMH U TPAHCMOPTHO-TEXHONOTMYECKMX KOMM/IEKCOB

MpoTtokon ot ___ 20 r. Ne



1 Iles1u ocBOEHUS TN CUMILTHHBI (MOYJI51)

HensiMu ocBOCHMS TUCHUTIITUHBI (MOayIsl) « MapaBiIuKay SABISIIOTCS:

- (¢opMupoBaHHWE W Pa3BUTHE CIIOCOOHOCTH K CaMOPAa3BUTHIO, CaMOpEaU3aIluH,
HCIIOJIb30BAHUIO TBOPYECKOTO B OOJIACTH HCCIENOBAaHUS (PU3UYECKHX CBOWCTB JKUIKOCTH,
3aKOHOB €€ PABHOBECHS U JIBUKCHUS;

- (dopmupoBaHHEe © PA3BUTHE CIIOCOOHOCTH TPUMEHSATH COBPEMEHHBIC METOIBI
ucciaeoBaHus (U3UYECKUX CBOWCTB JKHUJKOCTH, OIICHUBATh M MPEJCTABISATh PE3YJIbTaThl
HCCIICIOBAHUIA;

- (hopmupoBaHUE U Pa3BUTHE CITOCOOHOCTH UCIIOIB30BATh 3aKOHBI M METO bl MATEMATHUKH
P UCCIIEA0OBAHUU 3aKOHOB PABHOBECHSI U JIBUKCHUS KUJIKOCTH;

- OBJIaJICHUE JOCTAaTOYHBIM YPOBHEM OOIIENPOdeCcCHOHANBHBIX U MPOPECCHOHATBHBIX
KOMIIETEHIIMM B cooTBeTCTBUU ¢ TpeboBanusiMu OI'OC BO mno HampaBieHHIO MOATOTOBKU
23.03.03 DkcruryaTaiys TpaHCIIOPTHO-TEXHOJIOTHYECKIX MAITUH U KOMILJIEKCOB

mpoduib DKCIUIVATALIMS U CEDBUCHOE 00CIVIKUBAHKE aBTOMOOMIIBHOTO TDAHCIIONTA.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucuunnuuaa [uapaBnvka BXOAUT B BapUAaTHBHYIO YacTh Y4eOHOro IijiaHa
00pa3zoBaTeIbHON IPOTPAMMBI.

Jnst  w3ydeHuss  IUCHMIUIMHBI  HEOOXOoAuMbl  3HaHUS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3yJIbTaTe U3yUCHHUS JUCITUTUIHH/ TPAKTHK:

Maremartuka

dusuka

TeopeTnyeckas MexaHUKa

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AUCLUHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTAH/TIPAKTHK:

CoBpeMeHHbIE 1 TIEPCIIEKTUBHBIEC CHIIOBBIC arperarhl U albTePHATUBHBIC BUIBI TOTIUBA

Texuuueckas OKCILTyaTaliugd CUJIOBBIX arperaroB U TpaHCMI/ICCI/II\/’I

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHHs

B pe3ynbrate ocBOoeHUS TUCHMITIMHBI (Moayist) «[ uapaBiuka» oOydyarommics A0JKEeH
00Ja1aTh CIeAYIOUMMU KOMIIETEHIIUSIMU:

CtpyKTypHBII [Tnanupyemble pe3yabTaThl 00yUeHUS
JJIEMEHT
KOMIIETCHIINHU

OIIK-2 BJIAAICHUEM HAYYHBIMU OCHOBAMH TCXHOJIOTHYCCKUX IMPOLIECCOB B obactu
SKCILTyaTallui TPaHCIHIOPTHO-TEXHOJIOTHYCCKUX MAIINH U KOMITJICKCOB

3HaTh OIIpeAeIeHNs, IOHATHUS, IPAaBUJIa U IPOLECCHI IO JUCLIUIUINHE Ha YPOBHE
OCBOEHUS MaTepuaa, IpeICTaBICHHOIO Ha AyAUTOPHBIX 3aHATHUSIX C
JIOTIOJTHUTEIBHBIM HCIOJIb30BAHUEM OCHOBHOMW U JIONIOJHUTEIBHON
JUTEPATYypPHl, a TAKKE IMyTEM HCIIOJIb30BaHMS BO3MOXKHOCTEN
MH(POPMAIIMOHHOM Cpe/Ibl

YMerb pears 3aa4i T’uIPOMEXaHUKHY;

BBITIOJTHATH TUIIOBbIE THAPABINYECKHUE PacueThl TPYOOIPOBO/IOB;
CaMOCTOSITENTLHO MPUOOPETaTh TOTIOJIHUTENbHbIC 3HAHUS U YMEHUS;
apryMEeHTHPOBAHO OOOCHOBBIBATh MOJIOKEHUS MPEAMETHON 001acTu
3HAHUSA

MPUMEHSTH [IPaBOBbIE U HOPMAaTUBHBIE AKTHI B c(hepe Oe30MaCHOCTH,
OTHOCSIIIIUXCS K BUIY U O0BEKTY MpOo(dhecCHOHaNbHOMN e TeNbHOCTH




Bnanets

OCHOBHBIMM METO/IaMHU pacyeTa ruApaBIndeCKUX CUCTEM;
WHXEHEPHOM TEPMHUHOJIOTHEH B 00JIaCTH TUIPABIUKY;

HaBbIKaMU U3MEPEHMSI IaBJICHUS U PAacX0/a KUAKOCTU B THIPABINYECKUX
cucTeMax;

HaBBIKAMU M METOJUKAMH 0000IICHNUS PE3YIbTaTOB PELICHHUS;
croco6aMu OIEHUBAHUS 3HAUUMOCTH U MTPAKTHYECKON MPUTOTHOCTH
IIOJIyYEHHBIX PE3YyJIbTaTOB

[1IK-15 BnageHueM 3HaHUSIMU TEXHUYECKUX YCIOBUM U MPABWII PAlIMOHAIBHOM 3KCILTyaTallu!
TPAHCIIOPTHBIX U TPAHCIOPTHO-TEXHOJIOTHYECKUX MAIIIMH U 000pyI0BaHUS, IPUIHH U
MOCIIEACTBHIM MpeKpalieHus: uX paboTocrnocoOHOCTH

3HaTh

OCHOBHBIE ONPEJEIICHUS U IIOHATUSA 110 JUCLUILINHE;
OCHOBHBIE€ METObI NUCCIEA0OBAHUM, UCIIOJIB3YyEMBIX B THIPABIIUKE;
OCHOBHBIE ITPOLIECCHI, TPOUCXOJAIINE B KUAKOCTSAX;

OCHOBHbIE (PU3UUECKHE CBOMCTBA KUKOCTEHN; OCHOBHbBIE YPaBHEHUS U
3aKOHBI THAPOCTAaTUKHN; OCHOBHBIE II0OJIOKEHUS U YPaBHEHUS
TUAPOANHAMUKY;

Ha YPOBHE OCBOCHHs MaTepHaa, IPEACTaBICHHOIO Ha ayJUTOPHBIX
3aHATUAX C JIOIOJIHATEIIBHBIM UCII0JIB30BAHUEM OCHOBHOW U
JOTIOJIHUTEIbHON JIMTEPATYPBI, a TAKIKE IIyTEM UCIIOJIb30BaHUS
BO3MOYKHOCTEH MH(OPMAIIMOHHOHN CpeJIbI

YmeTh

pelarh 3a1a4d TUAPOMEXAHUKH;
BBITIOJTHSATH THITOBBIC THAPABIMYCCKHE PACUETHI TPYOOIIPOBOIOB

Bnaners

OCHOBHBIMM METOJIaMHU PacyeTa r'uApaBINdYEeCKUX CUCTEM;
WHXEHEPHOU TEPMHHOJIOTHEN B 00JIaCTH TUAPABINKY;

HAaBBIKAMU U3MEPEHMSI JaBICHHS U PACXO0/a KUAKOCTU B THIPABINYECKUX
CUCTEMAX;

HaBBIKAMU M METOJUKAMH 0000IIEHNS PE3YIbTaTOB PELICHHUS;
croco0aMy OIIeHUBAHUS 3HAUUMOCTH U MIPAKTUUYECKOW MPUTOTHOCTH
IIOJIyYEHHBIX PE3YJILTATOB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mmast TpyI0eMKOCTh AUCIMILTUHBI cocTaBiseT 3 3aueTHbIX eauaui 108 akan. gacos, B TOM
YqHUCIIe:
— KOHTaKTHas pabora — 45,85 aka. yacos:
— ayauTopHas — 45 akaj. 4acos;
— paeayauropnas — 0,85 akan. yacos
— camocTosTeapHas padboTta — 62,15 aka. 4acos;

dopma aTTeCcTalMy - 3a4ET

AynuropHas s s
o | womraxTHAA pabora E 5 ®dopma TeKyIiero
=
5 B aKaj. yacax 3 Bun KOHTpOJISI
Pa3nen/ Tema 3 ( A ) E R y p Kon
g & © | caMOCTOSITeNIbHOM |  yCIIeBaeMOCTH H
JCIUTUTAHB b <P ., | xommerenIM
O g £ paboThI IPOMEKYTOUHON
nab. | mpakT. | S &
Tex. Z'Q aTTeCTalluu
3aH. 3aH. | O &
1.
1. ITpopabotka
JIEKIUOHHOTO
MaTepuania,
CaMOCTOSTENEHOE
| WnauBunyansHOE
u3ydeHue yueOHoun
cobeceoBaHue.
11 IKugkocte u ee ¥ HAyYHO
. _ WnnuBunyansHoe
(usnueckue cpoiictBa: JUTEPATYpPbI
coo0IIeHnEe Ha
obmrme CBEIICHHS o 2 Ilonck
. 3aHATHH
JKUJIKOCTH; JIOTIOJTHUTENILHOU
OCHOBHEBIE busnyeckue rH(OpMaLUH IO Samurra
CBOWCTBa KHUJIKOCTH: Teme (paboTta ¢ n
71a00paTOPHBIX
TUIOTHOCTB, CKUMAaeMOCTb, oubnmmorpadyec
pabot
TEINIOBOE  pacuipeHue,| 4 2 211 | 2/11 7 |KMM MaTepuanam,
Nel Omnpenenenne
BSI3KOCTb, yaenIbHas C JJIEKTPOHHBIMHU .
IUIOTHOCTEH
TEIIOEMKOCTb, OMOIMOTEKAMH U
HECMETITMBAIOIIUXCS
TEIUIONPOBOIHOCTD; S0P, "
KHUIIKOCTEH B
oco0ble COCTOSIHUS UH()OPMAIIMOHHO-
COOOIIAOINXCA
JKHJKOCTH: PAacTBOPEHHUE B KOMMYHUKAIIOHH cocya
X
JKUAKOCTHU rasa, bIC CETU yAax,
Ne2 N3yqenue
KaBHUTAIIMs, OOIUTEPALIHS. WnrepHer).
br3HIecKux
3. IloaroroBka u >
CBOMCTB JKUJIKOCTH
odopmiieHue
oTyera K
71a00paTOpHOI
pabore




1.2 TuapocraTuka:
THIPOCTATHYECKOE
JIaBJICHUE U €T0 CBOMCTBA;
ypaBHeHHs1 Dilepa
nonHel  auddepeHiman
JIABJICHUSI 7Sl PAaBHOBECHS

1. IIpopabotka
JEKIIMOHHOTO
Marepuaa,
CaMOCTOATENBHOE
u3ydeHue yueOHon
U HAy4YHO
JNUTEPATypPEI
2.IMTouck
JIOIIOJIHUTEIILHOM
nHdopManuy 1o

WnnuBuayansHoe
cobeceno-BaHUE.

CIUTIOIIHOM CpeJIbl; HNnauBuayanbHOE
OTHOCI/ITeJ'ILIfoI , IIOKOH Teme (padora ¢ y 0 o
COOOIIIeHNE HA
) 6ubnuorpagpuaec I
JKUJIKUAX CPeJl B COCY/Iax; 3aHATHH
OCHOBHOE aBHEHME KHM MATCPHATAMH, 3
almTa
HPOCTATHKIL: yp C 3JIEKTPOHHBIMH 6 -
71a00paTOPHBIX
P i OuOIMOTEKAMH K patop
a0COJIIOTHOE, M30BITOYHOE 30P pabor
U BaKyyM-MeTpHUYeCcKoe 421 | 3/11 | 11 - q)opMaLu:IOHHo- Ne3 Nsmepenue
JIaBJICHUS, THIPOCTATHYECKOTO
KOMMYHHKAITHOHH
MbE30METPUYICCKas e coTH JIaBIICHHS,
BBICOTA; Ne4
3akoH [lackais; Hureprer). T'uapasnuueckuit
3. IlogroroBka u
CHJIBI JTaBJICHUS KAIKOCTH Y R— npecc. 3aKoH
Ha IUIOCKHUE u ITackans
KPHUBOJIMHEHHBIE CTCHKHU oTieTa K P
; . CIICHUE
p ’ nabopaTtopHOn
LEHTP U TEJIO JIaBJICHHUS; paBore WH/IMBUIYAbHBIX
MpUOOPEI I M3MEPEHUS 3a7a4 1o pasaeiam
ﬂane}I:Hﬂ /:[ p 4. IToaroroska K & pasit
; THAPOCTATHKH.
’ TIPaKTHIECKOMY Ap
3aKOH Apxumena, SAHSTHIO 1
MJIaBaHUE TeJl. BOITTONHCHIC
MPAKTHIECKUX
WH/IMBUAYAIbHBIX
3aJJaHuH
1. Ilpopabotka
JIEKIIMOHHOTO
1.3 OcHOBBI KHHEMaTUKHU 1
JKUIKOCTH: Marcpuara,
- : J— CaMOCTOSITENBHOE
) u3ydeHue yueOHon
SKHJIKOCTH; & HAyaHO
TUIPaBIINYECKHUE HTEPATYPHI
3JIEMEHTEI TIOTOKA;
ABHEHUS ’ 2 Iomck NnauBnnyansHoe
ﬁ a3pBIBHOCTH TS ZIOTIOHHTEILHOH CO6CC€,HOyBaHI/Ie
pasp . . 21U 3 UHPOPMALIUH T10 " )
JJIEMEHTAPHOU CTPYHKH U Teme (paboTa ¢ HIVBHUIYaJIbHOE
ITOTOKOB YUIKOCTH; coo01e-Hue Ha
A ’ oubnuorpagpudec
cpenHss CKOPOCTh 51 3aHATUU

pacxo MOTOKa,;

BUXPEBOE TEUCHHE: POTOP,
BUXpeBas JIMHUSA, TPYyOKa,
HHTB;

olmiee TpeacTaBICHHE O
PEXUMaX J[BHKCHUSL.

KAM MaTepualiaMH,
C JNIEKTPOHHBIMHU
OoubIMoTeKaMH 1

90P,

MH(OPMAITOHHO-

KOMMYHUKAIIIOHH

b€ CeTU
WnTepuer)




1. ITpopabotka

JIEKIIMOHHOTO
Mmarepuana,
CaMOCTOSITEIEHOE
u3ydeHue yueOHon
¥ HAY9IHO
i WnnuBuayansHoe
14 OCHOBBI JUTEPATYpPhI
cobeceloBaHMeE.
TUAPOIUHAMUKH: 2 Ilonck
. | WnnusunyanpHoe
ypaBHeHHe BepHymin s JIOIOJIHUTEIBHOM coobuerne Ha
SJIEMEHTapHON CTPYHKH U UHPOPMALIUH T10 ARSI
JUIA TOTOKA >KHIKOCTH H teme (paboTta ¢ ammta
rasa; 6ubnuorpagpuaec HA60DATODHELX
Harop (yAenbHas SHEpPrus) KHM MaTepHaaMH, F;6o$
JKHJIKOCTH; C ONICKTPOHHBIMHU | « I/IJE)HIOCTpaLII/I}I
K03 GUIUEHT OnbIMoTeKaMHu U B ypaBHeHus
Kopuonuca; 20P
p ’ 31 | 221 | 11 ’ Beprymm,
HaropHas 31 HHPOPMAITHOHHO- Ne6 Toctpoerue
MbE30METPUYECKasl JTMHUHU KOMMYHHKaIIUOHH _Hano ol 1
hiniv's HIeaaLHOM 31 bI€ CETH p .
. MBE30METPUIECKON
peabHOI KHUIIKOCTH; Unrepuer). .
JIMHAN IS
M3MEepeHHe HaTopOoB, 3. [loaroroBka u
. TpybonpoBoja
JIABJICHUH, pPacXoloB U odopmiieHue
o COTIPOTHBIICHHUS
CKopocTeit JIBIKEHHUS oTYeTa K PewmcHme
JKUJIKOCTH; nabopaTtopHOU
WH/IMBUIYATbHBIX
HACTEUEHUE KUIKOCTH, pabote
3a[a4 1o pasjenam
HaCaJKH. 4. [ToaroToBka K
THAPOMHAMUKHI
MIPAKTUYECKOMY
3aHATHIO K
BBITTOJTHEHHE
MPaKTUIECKUX
WH/IMBUAYAIbHBIX
3aJJaHuH
WnnuBunyansHoe
cobecenoBaHue.
1. IIpopaboTka
pop WnnuBunyansHoe
15 T'uppaBnmueckue JCKITHOHHOTO coo0IIeHnE Ha
cén OTHUBJICHUS Marepuaa, 3aHATHH
Pe)KpI/IM ',I[BI/DKeHI/I}I CaMOCTOATCIIbHOE 3armura
SKHJIKOCTH: M3yHCHHE yIeOHOit J1a00paTOPHBIX
KpHTE HH. mozo0us 1 HayHHO p;60$
PI;)KI/II\I/:M TC‘{CHI/H; JHTCPaTypbl N°7pPC)KI/IMI)I
. 2 .ITouck -
(TaMHHAPHBIH 31 . | IBMXeHMs mO-TOKA
TypOyIeHTHBII); FOTOIHHTEILHON KHUJIKOCTH;
(hopmyIibI TOTE ’L Harfopa; HH(opMaIH 110 Ne® On CHGH(;HI/IG
PMY. P pa; teme (pabota ¢ - p
MOJYIMITUPUYECKHE MOTEPh HAropa 1o
TEOPHUHU TypOYICHTHOCTH; Gubnmorpaduicc JITAHE;
BJ'II/IIS)[HI/IG Py BSIBKOC”;“I/I 6/4W | 4/3W | 27,1 |xim Matepuanams, Ne9 Ompe e’neHI/Ie
KUJIKOCTH u ¢ SJICKTPOHHBIMHU N;CCTHI}:I)XHHOTe b
! OubIroTeKaMu 1 P
[IEPOXOBATOCTH CTCHOK Ha S0P Haropa.
COMPOTHBIICHHUE; ’ Pemenue
P ’ UH()OPMAIIHOHHO-
MOTEPU HAropa Mo JJINHE HHINBUIYaIbHBIX
MMOTOKA; KOMMYHHKAIHOHH 3a/1a4 Mo TemMe
&
BIE CETH
MECTHBIC ~COTPOTHUBIICHHUS Virrreprer) PexXvMBI IBIKEHAS
TpyOONPOBO/IOB; ) JKUJIKOCTH
cgi OTEBneﬁﬁe’ TEII TpH 3. HoarotoKa u 35? nTa
P P odopmiieHue ! N
00TEKaHUHU IIOTOKOM, oTdeTa K KOHTPOJIBHOM
MobEMHAs CHUIIA. . a0OTBI 110
A nabopaTtopHOn p
AGoTe THIPABIMYECKOMY
p pacuery

TpyOonpoBoa




1. IIpopabotka

JIEKIHOHHOTO
Mmarepuana,
CaMOCTOSITENEHOE
1.6 HecramnmonapHsie u3ydeHue y4eOHOH
TEUCHUS: 1 HAy9HO
CHia JaBJCHHs CTPyd Ha JIUTEPATYPhI
HEMOJIBIKHYIO u 2 Ilonck VHHBHIyATBHOE
JIBIDKYIIYIOCS TPErpa/ibl; JIOTIONHUTEIBHOM | o harmre.
UCTEUCHNE pu nH(opMaLH 110
IEPEMEHHOM HAIOopE; 2 2 305 | TeMe (pabora ¢
HEYCTaHOBHBIIICECS ' oubnuorpagpuiec VismmsiyanbHoe
HANOPHOE JIBIKEHHE KM Matepuanamu, |~ Suenme Ha
HEC)KUMAEeMOH  KHUIKOCTH C JJIEKTPOHHBIMHU
B HEYNPYTroM 6ubnuorexa u 3aHATHH
TpyOONIpoOBOIE; 30P,
TUApOyJap B  IIPOCTOM HUH(POPMAIIIOHHO-
TpybompoBoe. KOMMYHHUKAIIIOHH
BIC CETH
WnTepner).
3. IloaroroBka K
3ayery.
Hroro no pazaeny 15 | 15/81 | 15/81 | 62,15
Hroro 3a cemectp 15 | 15/8U | 15/8U | 62,15 3a4éT
Hroro no aucnumnnuze 15 | 15/8U | 15/8U | 62,15 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaaunuonHsie 00pa30BaTEIbHBIE TEXHOJIOTHU OPUEHTHPYIOTCS Ha OpPraHU3ALMIO
00pa3oBaTeNbHOTO  MpOLlecca, MPEANONAralilyl0 MPsIMYI0 TPaHCISAIUI 3HAHUA  OT
MpernoaaBarelis K CTyJIeHTY (IMPEeUMYIECTBEHHO HAa OCHOBE OOBSICHUTEIHHO-ULUTFOCTPATUBHBIX
METOJIOB 00yueHHUsT). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PEIPOLYKTUBHBIN XapakKTep.

@opmbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

NudopmanmonHas Jiekmusi —  [OCIEIOBATEeIbHOE  HM3JIOKEHHWE MaTrepuaia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HABBIKOB I10
MPEAJIOKEHHOMY QJITOPUTMY.

JlaGoparopHasi paboTa — opranusanus yueOHol paboThl C peaibHBIMU MaTEPUATILHBIMU U
WH()OPMAIMOHHBIMH OOBEKTaMH, HKCIIEPUMEHTaJIbHAs pabdoTa C aHAJIOTOBBIMH MOMICIISIMHU
pealbHbIX 00OBEKTOB.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEILHOTO Ipolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YyUEOHBIX MPOOIEMHBIX
CUTYAIUH JIJIs1 CTUMYJITMPOBAHMS aKTUBHOM IMO3HABATEIHLHOU JAEATEIHHOCTH CTY/ICHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0yUEeHHUS:

[IpoOneMHass nexkuusi — U3JIOKEHUE MaTepuayia, MPEANoJaramiiee IMOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3IUYHBIX HAyYHBIX I[1OJXOJIOB,
ABTOPCKHME KOMMEHTApUU, CBSI3aHHBIE C PA3NIMUHBIMU MOJCISAMH MHTEPIIPETAIlUU U3Yy4aeMOro
MaTepuana.

[IpakTudeckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpTaHU3amus y4eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHEe KOMILIEKCHOW y4eOHO-II03HaBaTeNbHOW 3aj1aud, TpeOyromeid oT
CTYyJICHTa MPUMEHEHUS KaK HAYYHO-TEOPETUUECKUX 3HAHUM, TaK U TPAKTUYECKUX HABBIKOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPraHu3alns 00pa3oBaTENbHOIO IMpoliecca, KoTopas
MIpeAnoaraeT akTHBHOE U HEJIMHEHMHOE B3aMMOJICHCTBHE BCEX YYACTHUKOB, JOCTHKEHHUE Ha ITOM
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIsi HUX 00pa3oBaTeNbHOTO pe3ynbrara. Hapsay co
CMICIUATU3UPOBAHHBIMUA  TEXHOJOTHUSAMHM  TaKOro  pojJa  IPHUHIUI  HUHTEPAKTUBHOCTH
MPOCIICKUBACTCA B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa3oBaTENbHBIX  TEXHOJOTHH.
HHTepakTUBHOCTH MOAPA3YyMEBAET CYOBEKT-CyOBEKTHBIE OTHOIIIEHHUS B X0Ji¢ 00pa30oBaTeIbHOTO
mpoliecca u, Kak Clie/IcTBHe, (OpMUPOBAaHKE CaMOpa3BUBAIOIIEHCs HH(OPMAIITMOHHO-PECYPCHOM
Cpepbl.

®opMbI y4eOHBIX 3aHATHH C MCIOJIB30BAaHUEM CIEIUATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHOM CBSI3M» — JEKIHUSA—TIPOBOKAIMS (M3JI0KEHHE MaTepuaia ¢ 3apaHee
3arIaHuPOBAHHBIMH omnoKamMm), nexiusi-Oecena, JEKIUS-TUCKYCCHS, JeKIUs-
MpecCKOH(pEepeHIINs.

4.  HuadopManmoOHHO-KOMMYHUKAIIMOHHBIE ~ O0pa3oBaTelbHbIE  TEXHOJIOTUU  —
opraHu3aIys 00pa30BaTEILHOTO MPOIlecca, OCHOBAHHAS HAa TPUMEHEHUH CIICIIHAIM3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPENICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl y4eOHBIX 3aHSITHH C WCIOIB30BAaHHEM WH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

Jlexumsi-Bu3yanu3anusi — W3JI0KEHUE COJEPKAHMS COMPOBOXKAACTCS Tpe3eHTaIen
(TeMoHCTpaIel yueOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayIHO- U BUICOMATEPHUAIIOB).

JlaboparopHoe 3aHsTHE B (hopMe BUPTYAIbHON BHU3yalU3allMd MPOIECCOB U SIBICHUM,
MPOUCXOMAIINX B JKUJIKOCTH M JEATEIBHOCTH C HCIOJIB30BAHUEM CIICIIMATM3UPOBAHHBIX
MIPOTrPaMMHBIX CpPE/I.



6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4arIIMXCcst
[Ipencrasneno B npuioxenuu 1.

7 OueHOYHBIE CPeACTBA AJisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. CazanoB U. U. I'umpaBnuka [DaekTponHsiii pecypc]: yueonuk / Caszanos U. U.,
Cxwupr-nagze A. I'., Usanos B. U. - M.: KYPC, HUL] UH®PA-M, 2017. - 320 c.: 60x90 1/16. -
Pexxum mocryma: http://znanium.com/bookread2.php?book=601869 . - 3aru. ¢ skpana. - ISBN
978-5-906818-77-5.

2. llleitmak A. A. I'mppaBnuka U THAPOTHEBMONIPUBOI. OCHOBBI MEXAHUKHU JKUJKOCTH U
ra-3a [DnekTpoHHbIi pecypc] : yueOnuk / A. A. Illeiinak. — 6-¢ u3a., ucnp. u gomn. — M. :
NH®PA-M, 2018. — 272 C. — Pexum JOCTyTA:
http://znanium.com/bookread2.php?book=937447 . — 3ari. ¢ skpaHa.

3. Urepennuxt, J1.B. I'unpasnuka : yueOnuk / JI.B. llltepernuxt. — 5-¢ uzn., crep. —
Cankr-IlerepOypr : Jlanb, 2015. — 656 c¢. — ISBN 978-5-8114-1892-3. — Tekcr :
anekTpoHHbi /[ JlaHb . DJJEeKTPOHHO-OmOimoreuHas  cucrema. —  URL:
httos://e.lanbook.com/book/64346 (narta oonamenus: 31.08.2019). — Pexum nocrvna:

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. F'mppasnuka v ruaponpuson [ Tekcer] : yueonoe nocooue. [T.] 3/ H. C. I'ynunun, E. M.
Kpusenko, b. C. Maxosukos, U. JI. Ilactoes ; mox oomr. pex. WM. JI. ITactoera; pen. coser : JI. A.
[Tyuxos (mpen.) u ap. - 4-e uzn., crep. - M. : I'opnas kuura : MITY, 2007. - 519 c. : ui., rpad.,
CXEMBI, Ta0JI.

2. Kpectun, E.A. 3agaunuk 10 THApaBiIkKe ¢ IPUMEPaMH pacueToB : yueOHoe mocodue /
E.A. Kpectun, U.E. Kpectun. — 4-e u3n., crep. — Canxrt-IletepOypr : Jlans, 2018. — 320 c. —
ISBN 978-5-8114-1655-4. — Tekct : snekTpoHHbIH // JlaHb @ 31eKTPOHHO-OMOIMOTEUHAS
cucrtema. — URL: https://e.lanbook.com/book/98240 (nata obparenus: 31.08.2019). — Pexum
JOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

3. Ko3bips, U.E. [IpakTrkyM o rugpasiuke : yaeoHo-meroqudeckoe nocodue / U.E. Ko-
3b1pb, N.®. [Tukanosa, H.B. Xanos. — Cankr-IletepOypr : Jlanp, 2016. — 176 c. — ISBN 978-
5-8114-2043-8. — Texkct : snektponHblit // JlaHp : 37eKTpOHHO-OMONHOTEYHAs] cCUCTeMa. —
URL: https://e.lanbook.com/book/72985 (nara oGpamienus: 31.08.2019). — Pexum mocryma:
JUIS aBTOPU3. MTOJIb30BaTENEH.

B) MeToauyeckue ykasaHus:

1. Manko E.}O., YcoB N.I'. Mexanuka >XMIKOCTH U raza: MeToAuuecKkue yka3aHHUs K
1abopaTopHbIM paboTaM MO AUCHUUIUIMHAM «MeXaHuKa JKUIAKOCTH U razay», «[ uapaBiuka» c
UCTIOJIb30BAaHUEM SKCIIEPUMEHTAJIbHON YCTaHOBKM i cTylaeHTOB HampasieHuil 190100 u
cnenuanpHOcTelt 190205. Marnutoropek: 'OY BITO « MI'TY », 2013. - 24c.

2. Manko E.IO., YcoB N.I'. MexaHnuka *XHIKOCTH U raza: MeTogudeckue yka3aHHUs K
1abopaToOpHbIM paboTaM MO AUCUUIUIMHAM «MeXaHuKa JKUIAKOCTH U ra3a», «[ uapaBiuka» c
UCTOJIb30BAaHUEM HMMMTAIIMOHHBIX Mojeded s cryaeHToB HampasieHudt 190100 wu
cnenuanpHOcTelt 190205. MarauToropek: [OY BITO « MI'TVY», 2013. — 40 c.

3. Kyrny6aes, 1. M. I'unpaBnuka ¥ rHAPOITHEBMOIIPUBO | METOANYECKHE YKa3aHHs K
KOHTPOJIbHBIM paboTaM Mo auctuiinHaM "MexaHuka >kuakoctd u rasa", "['mapasnuka,
"I'mapapnuka u ruaponaesMornpuson” / M. M. Kyrnybaes, E. 10. Manko, 1. I'. Ycos ; MI'TY,
Kadenpa ropHpIx MammH ¥ TpaHCHOPTHO-TEXHOJIOTMUECKHUX KOMIUIEKCOB. - MarHuToropck :
MI'TV, 2012. - 1 snekrpon. ont. auck (CD-ROM). - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=154
1.pdf&show=dcatalogues/1/1124315/1541.pdf&view=true (mara oOpamenus: 31.08.2019). -
MakpoOoOBEKT. - TEKCT : 37EKTPOHHBIM.

4. Maruko, E. 0. I'mapasiuka U THAPOIHEBMOINPHUBO/ & 1abopaTopHblii mpaktukym / E.
10. Manko, W. T'. Ycos ; MI'TY. - Maruaurtoropck : MI'TY, 2014. - 1 snekrpon. ont. auck (CD-
ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=1549
.pdf&show=dcatalogues/1/1124731/1549.pdf&view=true (mara oOpamenus: 31.08.2019). -
MakpoOoOBEKT. - TEKCT : 37EKTPOHHBIH.

5. Makapos A.H., Kytny6aes .M. , Manxo E.1O., Kynpsmos A.A., Ycos N.I". OnbiTHOE
MOJTBEPK/ICHUE MEXAaHUKA JKUJIKOCTH JKHIKOCTHBIMU TprOOopaMu: MeTonndecKkue yka-3aHus K
nabopaTopHbIM paboTaMm MO JUCHUILUIMHAM «MeXaHuKa >KMIKOCTH W Trasza» Uil CTYJEHTOB
cnenuansHocteit 130400, 190109, 150201, 151001 Bcex dopm oOyuenusi. Marautoropck: ['OY
BITIO « MI'TVY», 2013. - 22c¢.

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpamMmMHoe oGecnieueHue

Haumenosanue [10 Ne noroBopa Cpoxk neiicTBUS JUIICH3UN
MS Windows 7

Professional(ums  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional

7Zip cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO
ONEeKTPOHHBIE

TUTaKaThl 110

TUCIIUAIIIINHE K-278-11 oT 15.07.2011 O6eccpouHo
"I'mppaBnuka u

TUAPOTIPUBOA"

FAR Manager cB000HO pacnpoctpansiemoe 110 0eccpouHO

IIpodeccnonanbubie 0a3bl JaHHBIX H HH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue xypca CchUIKa
DnekTpoHHas 0a3za meproanvecKux u3manuii East View
Information Services, OO0 «<MBHUC»
Hanumonanenas UH(POPMALMOHHO-aHAIUTHYECKAs
cucreMa — PoccuiiCknii MHIEKC HAYYHOTO [IUTHPOBAHUS
(PUHIL)

[MTouckoras cucrema Akanemus Google (Google Scholar) [URL: https://scholar.google.ru/

https://dlib.eastview.com/

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

HNudopmanmonnas cucremMa - EnuHOe OKHO JOCTyma K

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

denepaibHOE rocyIapCTBEHHOE Or0/KETHOE
yupexaenne «Denepanbabiii uHCTHTYT npombiiienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH»

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHne JUCIHUIIIIMHBI BKJIIIOYACT:



B cootBeTcTBUU C y‘-Ie6HbIM IIaHOM IO JUCHUIIIIMHE NPCAYCMOTPCHLBI CJICAYIOIINUC BU/bI
3aHATHI: JICKIWH, MPAKTUYCCKUE 3aHATH, na6opaToprle 3aHATUS, CaMOCTOATCIIbHAs pa60Ta,
KOHCYJIbTAllUH, 3a4€CT.

VuebOHbIe AYAUTOPHUU IJIA IIPOBCACHUA 3aHATHH JICKIDMOHHOI'O THUIIA:
- MYJIBTI/IMGILI/II\/JIHBIG CpCACTBA XpaHCHUA, [ICPCAAYN U ITPCACTABICHUA HH(bOpMaI_II/II/I.

VY4ebHble ayJUTOPUN I IPOBEACHUS 3aHATUH [T IPOBEICHHSI IPAKTUYECKUX 3aHATHIH:
- MyJIbTUMEIMHHBIC CPENICTBA XPAHEHUS, IEpeAayy U MPEACTaBIeHU HH(pOpMaI;
- 10CKa, MYJIbTUMEIUNHBIN IIPOEKTOP, KPaH.

VY4eOHble ayIUTOpUN AJI IPOBEACHUS TPYIIIOBBIX U UHIMBUIYaIbHBIX KOHCYJIbTALUMI,
TEKYILEro KOHTPOJIS ¥ IPOMEXYTOUYHOM aTTECTALUN

- MyJIbTUMEIMHHBIC CPENICTBA XPAHEHUS, IEpEAayy U MPeCTaBIeHUs HH(popMaIimy;

- 10CKa, MYJIbTUMEIUNHBIN IIPOEKTOP, IKPaH.

[Tomernenust st CaMOCTOATEIHLHOM PaOOTHI 00YUAIOITUXCSI:
- IepcoHabHbIEe KOMIbIOTEPHI ¢ makeToM MS Office, BbIX00M B HHTEPHET U € AOCTYIIOM
B 2JICKTPOHHYIO 00pa30BaTeNIbHYIO CPEy YHUBEPCHTETA.

[Tomemnienuss Juis XpaHEeHUS W NPOPWIAKTUYECKOTO OOCIY)KUBaHHUS  y4eOHOTro
000pyI0BaHUSA:

- CTeJUIAXH JUIS XPaHEHWsS Yy4eOHO-HAIJSIIHBIX TOCOOMH W y4eOHO-METOIMYECKON
JIOKYMEHTALUU.

Y4eOHble ayTUTOPUH LIS IPOBEACHUS Ta0OPATOPHBIX paboT:

Kommiekc yaeOnbIi «[ napaBaudecKkue IpUBOIbI U CPEICTBA aBTOMATHU3AIINI;
Komrmnekc yae6HbIi «I napoaBToMaTHKaY;

Komruiekc 11st oTpabOTKM HABBIKOB POEKTUPOBAHUS;

Jlaboparopus yueOHas ruapaBnnyeckas «Kamenbka»
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[Tpunoxxenue 1
YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS
[To mucuumune «I'uapaBaukay NpeaycCMOTpEeHa ayJUTOPHAs U BHEAYTUTOPHAs
camocTosTelbHas paboTa 00yJarommxcs.
AynutopHas caMOCTOSITENbHAs paboTa CTYA€HTOB IPEANOIAraeT HHANBUIYaJIbHbIE
co0ece0BaHUs U COOOIIEHUS Ha JIEKIIMOHHBIX 3aHATHIX, 3aLIUTY JJa0OpaTOPHBIX padoT U
BBITIOJIHEHUE UHIUBUAYAJIbHBIX 33/IaHUM HA MPAKTUUECKUX 3aHATHUSX.

IIpumepHBIe BONPOCHI VIS Ay AUTOPHBIX HHANBUAYAJBHBIX co0eceJOBAHNI H COOOIICHUI:

1. Tema XKunkocts u ee (hu3nUecKUe CBOMCTBA:
CaoiicTBa pabouux kuaxocteid. OCHOBHBIE MOHATHUS U ONPENETICHUS KUIKOCTH.
II10THOCTB M yIEIBHBIN BEC KUAKOCTH.
CKuMaeMoCTh KUAKOCTH.
KoaduimenT 00beMHOTO CHKATHS.
KoadduimeHT TenaoBoro pacumpeHus.
Moynb yIpyroctu >KuaKoCTH.
BS3KOCTB JKUIKOCTH.
KoaddunmeHT knHeMaTHIeCKON BA3KOCTH KHUIKOCTH.
KaBuranus XuIKOCTH, CIOCOOBI IPEIOTBPAILLICHUSI.
O6nuTepanust >KUIKOCTH.

2. Tema I'mapocraTtuka:

['unpocraTika, OCHOBHBIC IOHSTHS U OTIPEACTICHUSI.

[ToHsITHE THAPOCTATUICCKOTO JTABICHHMS.

EauHuib u3MepeHus ruipoCcTaTUYECKOro JaBICHHUS.

CBolicTBa THIPOCTATHYECKOTO JABIICHUSI.

[ToHSATHS THAPOCTATUYECKOTO JIaBICHHS: a0COMOTHOE, aTMOC(EepHOE, U30BITOYHOE U
BaKyyM.

Juddepenunansabie ypaBHEeHUs Diiepa A paBHOBECHUS KUIKOCTH.

OcHOBHOE ypaBHEHHUE TUPOCTATUKH.

3akoH Apxumena.

3akoH [lackars.

MexaHu3M ¢ UCTIONTb30BaHNEM YpaBHEHUS TUAPOCTATUKH, TOMKPAT. U MYJIbTHILUIUKATOP.

MexaHH3M ¢ UCIIOJIb30BAHUEM YPaBHEHUS THIPOCTATHKH, MYJIbTUILTHKATOP.

W3mepeHue TaBiaeHUs KUTKOCTH.

PaBHOBecHE )XHIKOCTH B COOOIIAOIINXCS COCY/IaX.

Cuna naBneHus )KUJIKOCTH Ha BEPTHUKAIBHYIO CTCHKY.

Cunia 1aBieHUS )KUIKOCTH Ha TOPU30HTAILHYIO CTEHKY.

Cuna naBneHus )KUIKOCTH Ha HAKJIOHHYIO CTEHKY.

OnpeneneHne TOMIMHBI CTEHKHU.

['unpoauHamMuKa, OCHOBHBIE ONPEACTICHUS.

3. Tema OCHOBBI KWHEMATHUKH JKUJIKOCTH:

['eomeTpust TOTOKOB KUAKOCTH.

Krnaccudukanus mnoToKOB KUIKOCTH

Pexxumel nBmkenns skuakoct. Unciro PeliHombaca.

JlaMuHapHBIN pexuM JBUKEHUS KUJKOCTU U €r0 3aKOHOMEPHOCTH.

Pacxom u cpeansisi CKOPOCTh MOTOKA MPH JIAMHHAPHOM PEXHUME.

TypOyneHTHBII pexXuM TBUKEHUS KUIKOCTH U €r0 3aKOHOMEPHOCTH.

3aK0H HEPA3PBIBHOCTH MTOTOKA KUIKOCTH.

[IpuMeHeHre OCHOBHBIX YPaBHEHUH ABUKEHUS TOTOKOB JKUJIKOCTHU ISl U3MEPEHUS
CKOPOCTEH M PacX0JI0B KHUIAKOCTH.



9. MoxeT 11 paBHOMEpPHOE, IBUKEHHUE ObITh HEyCTAaHOBUBLIMMCS, @ HEPAaBHOMEPHOE -

YCTaHOBUBIIUMCS?

10.  [aiite onpeneneHus 1 NPUBEAUTE PUMEPHI BUOB ABIKEHHS XKUIKOCTH YCTAaHOBUBIIETOCS
Y HEYCTAHOBMBIIETOCs, HAIIOPHOTO U OE3HANIOPHOr0, PABHOMEPHOI'O U HEPABHOMEPHOT'0, IJIABHO
MEHSIOLETOCS.

11.  Yro takoe nMHUA TOKa, TpyOKa TOKA U 3JI€MEHTapHas cTpyika?

12. IIpu Kakux yCIIOBUSIX COXPaHSAETCS IIOCTOSIHCTBO PAcXo0/1a BAOJb MOTOKA?

13. B yeM orimuune TypOyNeHTHOrO TeUEHUS KHUJIKOCTH OT JJAMUHAPHOI0?

14. [TosichuTe (hr3HYECKHii CMBICI U PAKTUYECKOE 3HaYeHUEe Kpurepus PeitHonbaca.

15. Brwusier niu Temneparypa JXKUAKOCTH Ha BEJIMYMHY KPUTHUECKOW CKOPOCTH, IPH KOTOPOH
IIPOUCXOJUT CMEHA PEKUMOB JIBUKEHUS?

16. HazoBure cBoiicTBa 3JieMEHTApHON CTPYUKH.

17. OOBbsicHUTE, UTO TAKOE JIMHUS TOKA, KaK BBITJISAUT CTpyidyaTas MoJiedb I0TOKA, YTO TaKOe

(OKHBOC CCUCHUCH, «CMOYCHHBIN NEpUMETP» U «FI/I,Z[paBJ'II/I‘-IeCKI/Iﬁ paI[I/ch»?

4. Tema OCHOBBI THAPOJUHAMUKH.
I'mpponnHamuka, OCHOBHBIE ONPEICIICHUS.
2. 3aKOH COXpaHEHUsl SHEPTUHU ISl IOTOKA KUJAKOCTU. Y paBHEHUE bepHyIIIM 11 OTOKa
AACATEHOM KUIKOCTH.
YpaBHeHnue bepHyiun s CTpyHKH MACaIbHON KUJIKOCTH.
VYpaBHeHnue bepHyiun 171 MOTOKa peaibHOM KUAKOCTH.
VpaBuenue bepHymm 115 CTpyHKH peaabHOM )KUJIKOCTH.

=

ok w

5. Tema ['mapaBiarueckue COMPOTHBICHUSA. PexXUMBI ABMKEHUS KUAKOCTU
Crioco0bI pe1oTBpaIeH s THAPABINIECKOTO YAapa..
[Totepu Hamopa (gaBieHus), onpenesieMble JUHON TpyOonpoBoaa, popmyna Japcu.
OmnpeneneHre MECTHBIX TIOTEPh HAIopa (J1aBiieHus) B TpyOompoBoe, popmyia Belicoaxa.
Omnpenenenue noTeppb Haropa (aBjieHus) B Tpyoonposoje, hopmyna Japcu-BeiicOaxa.
Pacuer o01ero conpoTUBIICHHS B IPOCTOM TPYOOIIPOBOJIE.
[TocnenoBarenbHOE COETUHEHNE POCTHIX TPYOOIPOBOJIOB.
[TapamnenpHOE COeIMHEHNE TPOCTHIX TPYOOITPOBOIOB.
Omnpeznenenue NoTepsb AaBICHUS B peaIbHON THAPOCUCTEME.
®opmyna Topuuennu.
0.  HcreueHue KHMIKOCTH Yepe3 MaJIO€ OTBEPCTUE B TOHKOW CTEHKE.

BOoo~NoORWDNE

6. Tema HecranmonapHele Te4eHHUS.
1. KakoBa popmyrna cuisl JaBieHUs CTPYU Ha IBUXKYIYIOCS, HA HEMOJABMXKHYIO IIperpany?
2. Kakue Tpy1HOCTH BO3HUKAIOT IIPU pacy€Te BPEMEHH ONOPOKHEHUS PE3EpBYyapa IEPEMEHHOTO
TOPU3OHTAILHOTO CEYCHUS?
3. Uto npoucxoaut ¢ ko3 (PUIIMEHTOM pacxo/ia K KOHILy Ipoliecca OIOpOXKHEHUs cocya?
4. YCKOpUTCS WM 3aMeINTCA ONOPOKHEHUE COCYa Yepe3 OTBEPCTUE B €r0 JHE, €CIIN ITO
OTBEPCTHE CHAOAUThH BHEUTHUM IIMJIMHAPUYECKUM HACaAKOM?
5. UeM npeHeOperaroT Npu BbIBOJIE YpaBHEHUS! HEYCTAHOBUBILIETOCS ABUKEHUS KUIKOCTH B
TpyOoIpoBoe?
6. B cBs131 ¢ 00JBIIION BETMYHMHONM HHEPIIMOHHOTO HANopa Kakoe TEXHUUECKOe CPEICTBO CIAEAYeT
IPUMEHHUTD, YTOOBI ABM)KEHHE KHUJIKOCTH Ha OCHOBHOM y4yacTKe TpyOomnpoBoa OblIo
YCTaHOBUBLIUMCS?
7. Yo Ttakoe ruapoynap?
8. UeM MOHO YMEHBIINTh YAAPHOE NOBBIIICHUE JaBICHUA?
9. YeM racsrtcs yapHbl€ BOJIHBI C TEYEHUEM BPEMEHU?
10. Kak paccuuThIBatOTCS 3aTOIJICHHBIE OTBEPCTHS U HACAAKU?



11. Kak nu3MeHsI0TCs pacXof U CKOPOCTh IPU UCTEUEHUU )KUIKOCTH Yepe3 HUIMHAPUIECKUN
Hapy’KHBII HacaZlOK [0 CPABHEHUIO C UCTEUEHHEM €€ U3 KPYIJIOro OTBEPCTHUS TOTO K€ uaMeTpa
B TOHKOW CTEHKE I10J] TEM K€ Haropom?

12. Yem oTiiyaeTcs HApY>KHBINA MUTUHAPUYSCKUN HACAIOK OT TPYObI?

13. B 4ém 0cOOEHHOCTH HCTEUEHUS KUAKOCTH U3 OOJIBIIOT0 OTBEPCTHS IO CPABHEHHIO C
UCTEYEHHUEM €€ U3 MAJIOr0 OTBEPCTUS

14. T'uppocratnueckuii ynap. @opmyia Xykosckoro H.E. nns rugpoynapa.

15. CriocoObl npe1oTBpalleH s THAPABINYECKOT0 yaapa

IIpumepHbIe BONPOCHI /ISl 321U THI JIA00PATOPHBIX PadoT:

1. Tema XugkocTs 1 ee (pU3MIECKHE CBOHCTBA:
1. B uém oTinuue ®KuaKocTedt oT TBEPABIX TEI U ra30B?
2. KakoBa B3auMOCBSA3b MEXAY IJIOTHOCTBIO U YAEIbHBIM BECOM KUJKOCTU? YKaXXKUTE UX
€IMHULIBI.
3. Uto Ha3bIBaeTcs KOOPPUIMEHTOM 00BEMHOTO CxaTus xKuakoctu? Kakosa ero cBsisb ¢
MOJYJIEM yIpyroctu?
4. KakoBa CB$I3b CKOPOCTH 3BYKa B )KMJIKOCTH C MOJYJIEM YIIPYTOCTH U IJIOTHOCTHIO KUIKOCTHU?
5. YUto Ha3bIBa€TCS BA3KOCTHIO KUAKOCTH? B €M cocTouT 3aKoH Bsi3koro Tpenust Herotona?
6. B ueM npuHUUMIIManbHAsA pa3HULA MKy CUJIaMH BHYTPEHHETO TPEHUS B )KUJKOCTU U CUIIAMHU
TPEHMSI IPU OTHOCUTEIHLHOM IEPEMELIEHUH TBEPBIX TeI?
7. KakoBa cBs3b MEXIy TUHAMHUYECKHUM U KUHEMAaTHYECKUM K03 PHUIIeHTaMu BA3KOCTH?
VYKaxxuTe uX eAUHULIBI.
8. Kakue BUJIbI CUII B )KUJKOCTH PACCMAaTPUBAIOTCA B TUAPABINKE?
9. Vkaxute cBOMCTBA HeanbHON KUAKOCTU. C KaKOH 1IeJIbI0 B TUAPABIMKE BBEJCHO MTOHATHE
00 uaeansHOM )kuAKoCcTU? B KakuX ciydasix mpH MpakTUYECKUX pacuéTaXx MOKHO CUUTATh
YKUJIKOCTb UICATBHOMN?
10. Onumnre cxemy BUCKo3uMeTpa JHIuiepa. Kakyro BI3KOCTh OH n3MepseT? YKaKUTe CBA3b
YCJIOBHOM BSI3KOCTH ¢ KHHEMATHUYECKOM U MOCIEIHEN - C TMHAMUYECKOI.
11. Hanumure ypaBHEHHE COCTOSIHUSA Ta3a U JaiTe ONPEEIIEHUE BXOIAIMX B HETO BEIMYHNH.

2. Tema I'mapocraruka:
1.KaxoBbI cBOICTBa THAPOCTATUYECKOTO JTABICHUS?
2. O0bsicauTe (HU3MUECKUN CMBICT BEIMYNH, BXOAAIIUX B TudepeHIranbHble ypaBHEHUS
paBHOBECHS JKUJIKOCTH Dilsiepa.
3. KakoBbl popMma 1 ypaBHEHHE MOBEPXHOCTU PABHOTO JABJICHHUS: PU aOCOIIOTHOM TOKOE
KUAKOCTH; IPU JIBUKEHUH COCYJIA C KUAKOCTHIO 10 TOPU3OHTAIBLHON MJIOCKOCTH C YCKOPEHUEM;
P BpAllleHUH COCYIa C KUIKOCThIO BOKPYT BEPTHUKAIbHOM OCH?
4. Kak ¢popmynupyercs 3akoH [lackans? IlpuBenute npumepsl rujpaBIndecKuX YCTaHOBOK B
CUCTEME IMAPONPUBOAA, AEHCTBHE KOTOPBIX OCHOBAHO Ha 3akoHe [lackas.
5. KakoBbI cOOTHOIIEHHS MEXK Ty aOCOTIOTHBIM JTaBICHUEM, H30BITOUYHBIM U
BakyymmeTpudeckum? Uto Gosbie: abconroTHOe AaBienue, pasHoe 0,12Mlla, unu
n306pITouHOE, paBHoe 0,06MI1a mpu atmocdeprom nasnenuu pasuom 0,1 MIla?
6. Uemy paBHa B METpax BOASIHOTO CTOJI0A MbE30METpUYECKast BHICOTA I aTMOC(HEPHOTO
JTaBJIeHNA?
7. Ilouemy LIEHTp AaBJICHUS BCErAa HAXOAUTCS HUXKE LIEHTPA TAKECTH CMOUYEHHOU MMOBEPXHOCTH
IIJIOCKOM CTEHKHU?
8. OOBSICHUTE, YTO TaKOE Mbe30MeTpHUecKas 1 bapomerpuyeckas Boicota. Kak ycTpoen
MEXaHUYECKHIl MaHOMETp?
9. Urto Takoe >mropa AaBiICHUS U LIEHTP JaBJIEHUA?

4. Tema OCHOBBI THAPOAVMHAMUKHU.
1. HazoBuTE SHEPreTUYECKHUI CMBICI Ka)KJIOTO CJIaraéMoro ypaBHeHusi bepHysuim.



2. Moxer nu 661Th Koapurment Kopronuca 6onpie apyx? [Ipuseaure npuMepsl.

3. Uto BiuseT Ha YUCIeHHOE 3HaUYeHHe ko3¢ dunmenta Kopuonmca?

4. [TaiiTe reoMeTpUUECKOE UCTOIKOBAaHUE KaXKI0M COCTaBIIsAIOIIEH ypaBHEHUS bepHymn.

5. Yro npeacraBiisieT co00i pa3HOCTh OPJIMHAT HAITOPHOW JTUHUHU UACATBHON KUIKOCTH U
peanbHOI?

6. Uto nipecTaBisieT co00i pa3HOCTh OPJAMHAT HAIOPHOU JIMHUU U TTbE30METPUUECKON?

7. Kak ynaunee Bcero npoBOAUTH MIIOCKOCTh CPABHEHUS IIPU PEIICHUH 3a/a4, CBA3aHHBIX C
UCIIOJIb30BaHUEM ypaBHEHUS bepHymnu?

8. HazoBuTe HazHaueHue npezomerpa, Tpyoku Iluro.

10. Korna HanopHasi ¥ nbe€30MeTpUYeCcKas JIMHUU NapajuienbHbl? Korna B HarpaBieHun
JIBUKEHUS )KUJIKOCTU T JIMHUM COJMKAIOTCA U KOT/Ia YAAISIIOTCS OJHA OT APYron?

11. K kakuM BBIpaXKEHUSM IPUBOAUTCS ypaBHeHHE bepHYIUH B ClTydasix: a) HEMOABUKHOM
KUAKOCTH; 0) pABHOMEPHOTO IBMKEHHS 0€3 MECTHBIX COIPOTUBIICHUH; B) UCTEYCHUS KUIKOCTU
yepes Majioe OTBEPCTUE C OCTPOI KPOMKOMN IPU MOCTOSTHHOM Harope?

5. Tema I'mapaBindeckue conpoTUBIEHUs. PeXUMbI IBUKEHUS KUIKOCTH
1. O6wsicauTe Pu3nveckuii cMbIch Kputepuen: PeitHonbaca, @pyna u Diinepa. B kakux cioydasx
JIOJDKHBI TPUMEHSATHCS TH KpUTEpUH?
2. YKauTe 3aKOH paclpeesIeHns KacaTelbHbIX HAPSHKEHUN B HUIMHIPUUECKOM
TpyOONpPOBOJIE MTPU JAMUHAPHOM TEUECHUH.
3. U3o0pa3zure smopy CKOpOCTEH JJIs YCIOBHM MPEIbIAYIIEr0 BOIpoca.
4. KakoBO COOTHOLIEHHE MEXY Cpe/lHell U MaKCUMAaJIbHON CKOPOCTSAMHU MPH JJAMUHAPHOM
TE€YEHUU, IPU PAaBHOMEPHOM TypOYJIEHTHOM HAallOPHOM TEUYEHUU U B CKaTOM CEUEHUU
CBOOOJHOMN CTPYHU NPU UCTEUEHUU?
5. Ot Kakux nmapaMeTpoB OTOKA 3aBUCAT NOTEPHU SHEPTUHU 10 JUIMHE IPU JJAMUHAPHOM TEUEHUU?
6. Ilpu kaKoM pexxume uMeeT MecTo 0oJiee BbICOKasi HEPAaBHOMEPHOCTh CKOPOCTEH U moyemy?
7. OObCHUTE NOHATUS «TUIPABINYECKH IIIaJKHE» U «THJIPABIMYECKU IIEPOXOBATHIE»
MOBEPXHOCTU. MOKET JIM 0/IHA U Ta K€ TpyOa OBbITh «THIPABIUYECKHU TIaJAKON» U
«TUAPABINYECKH 1LIEPOXOBATOMN?
8. OOBsICHUTE OCHOBHBIE JINHUU U 30HBI CONPOTHUBIIEHU Ha rpaduke Hukypansze.
9. ITouemy nepBasi 30Ha 3TOro rpauKa Ha3bIBACTCs «WIMHEWHas», a IOCIEAHSIS -
«KBaJlpaTu4Has»?
10. Ot kakux (pakTOpoB 3aBUCUT KOI(DPUIIMEHT T'HIPABINYECKOTO TPEHUS MPU TypOYyIEHTHOM
TEUYEHUH, U 10 KaKuUM (OpMyJIaM MOXKHO €ro ONpeaeauTh?
11. Kakue conpoTuBiieHUs! HAa3bIBAIOT «MECTHBIMUY?
12. Io xako#t ¢popMmyIe onpeaesstoT MOTEPH SHEPTUH, BbI3BAHHBIE MECTHBIMU
COTIPOTUBIICHUSIMH?
13. Kak onpenennTs NOTEPIO 3HEPTUU ITPU BHE3AITHOM PACILIMPEHUH [TOTOKA U BHE3AITHOM
CY’KE€HUU ero?
14. Yemy paBeH KO3 PHUIHEHT MECTHOTO COPOTUBIICHUS ITPU BXOJE KHUAKOCTH B TpyOy U3
0OJIBIIIOTO pe3epByapa U MPH BBIXOJIE MOTOKA U3 TPYObI B OOIBINOI pe3epByap?
15. B 4éM npuHIMI HATOXKEHUS IOTEPH?
16. 3auem TpeOyeTcsl pacCTOSTHUE MEXK/1Y IBYMSI CMEKHBIMU MECTHBIMH COITPOTUBIICHUSIMH HE
menee 20-50 auameTpoB TpyOBl, UTOOBI IPUBECTH JJAHHBIE O BETUUNHE KO PUIIEHTAa MECTHOTO
CONPOTHUBIICHHUS B CIIPABOYHOM JIuTepaType?

IIpumepHbIe 3a1aHUA ¥ 321241 /151 IPAKTUYECKUX 3aHATHI NpeaCcTABJIEeHbI B
yekTpoHHOM u3aanuu Kyrny6aes M. M., Marko E. 0., Ycos U. I'. 'uapasnvka u
TUIPOITHEBMOIIPUBO/L [ DNEKTPOHHBIN pecypc]| : METOANYECKHUE yKa3aHUs K KOHTPOJIbHBIM
paboTam o aucuuIUIMHAM "MexaHuka KuaKocTu u raza", "I'mapasnuka", "I'uapasnuka u
ruaponnaesmornpuson”; MI'TY, Kadenpa ropHsIx MalivH U TpPaHCHOPTHO-TEXHOIOTMUECKUX
KOMIUIEKCOB. - MaruuToropck : MI'TY, 2012.



OIIeHO‘lHLIe cpeacrea IJisd MpoBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [lnanupyemble pe3yabTaTbl 00y4eHHS U OLIEHOYHbIE CPEACTBA ISl IPOBeAeHHs] IPOMEKYTOUHON aTTeCTAIlUM:

MpunnoxkeHue 2

CrpyKTypHBII
JJIEMEHT

KOMIICTCHLIN

[Inanupyemble pe3ynbTaThl
oOy4deHus

OreHOYHBIC CPE/ICTBA

OIIK-2: BJIAAICHUCM HAYYHBIMU OCHOBAMH TEXHOJIOTHYCCKUX IIPOLICCCOB B obacth OKCILTyaTalluu TPAaHCHOPTHO-TECXHOJOTMYCCKUX MAIlINH U KOMIIJICKCOB

3HaTh

ONpeAeIICHUs, TOHITHS,
MpaBuiia U MPOLIECCHI MO
JTVCLIUIUIMHE HAa YPOBHE
OCBOEHHUSI MaTepuaa,
MPEJICTABICHHOTO HA
ayIUTOPHBIX 3aHATHSX C
JIOTIOJITHUTEIILHBIM
HUCIOJIb30BAHUEM OCHOBHOM
U JIOIIOJIHUTEILHOU
JINTEPATYPHI, & TAKKE
MMyTEM HCTOJIb30BAHUS
BO3MOKHOCTEH
MH(POPMAITMOHHOM CpeIbI

[IepeueHb TeOpeTHUECKHUX BOMPOCOB K 3aUETy:

11. CgoiicTBa pabouux >xujkocTeil. OCHOBHBIE IOHSITHS U ONPEAETIEHUS )KUIKOCTH.
12. T110THOCTD U yAETBHBIN BEC KHUJIKOCTH.

13. CxMaeMOoCTh XKUIKOCTH.

14. Ko duumeHT 00beMHOTO CKATHUS.

15. Koa¢duimeHT TemnoBoro pacuupeHus.

16. Mozynb ynpyrocTH >KUAKOCTH.

17. Bs3KOCTh )KUJIKOCTH.

18. KoapdurmeHT kuHeMaTn4ecKoi BI3KOCTH KUIKOCTH.

19. KaBuTanmsi *HUJIKOCTH, CIIOCOOBI MPETOTBPAIICHUS.

20. O6nuTepanus KHUIKOCTH.

21. T'uapocraTuka, OCHOBHBIC TIOHSTHS U OTIPEIEICHUSI.

22. TloHsATHE TUIPOCTATUYECKOTO JIABICHUS.

23. EnuHuLb U3MEpeHHs THIPOCTaTUIECKOrO JaBJICHUS.

24. CBoMCTBa IHIPOCTATUYECKOTO 1aBJICHHUS.

25. TloHATHS THAPOCTATHYECKOTO JaBJICHUs: a0COIIOTHOE, aTMOCc(epHOe, N30BITOYHOE U BAaKYyM.
26. luddepennnanpuple ypaBHEHHs Diiiepa JUIisi pABHOBECHSI JKUIKOCTH.




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51
52.
53.
54.

OCHOBHOE ypaBHEHUE TUAPOCTATUKH.

3akoH Apxumena.

3axoH [lackans.

MexaHu3M € UCTIOJIb30BAHUEM YPaBHEHUS THAPOCTATUKH, IOMKPAT. U MYJbTUILIUKATOP.
MexaHu3M € UCII0JIb30BAHUEM YPABHEHUS THJIPOCTATUKHU, MYJIbTUILIUKATOP.

W3mepenue naBieHus )KUIKOCTH.

PaBHOBecue XUIKOCTH B COOOLIAIOIINXCS COCYIax.

Cuita 1aBneHus KUJKOCTH Ha BEPTUKAIBHYIO CTEHKY.

Cuna naBneHus )KUJIKOCTH Ha TOPU3OHTAIIbHYIO CTEHKY.

Cuna naBieHus )KUIKOCTH Ha HAKJIOHHYIO CTEHKY.

OrnpezenieHne TONMIMUHBI CTEHKH.

I'mapoauHamMuKa, OCHOBHBIE ONIPEACICHUS.

['eomeTpust MOTOKOB KUAKOCTH.

Knaccugukanus moToKoB XUIKOCTH

Pexxumbl nBrkenns xuakoctu. Yucno PeliHombaca.

JlamuHapHBIN peKUM JBUKEHUS )KUJKOCTH U €70 3aKOHOMEPHOCTH.

Pacxon u cpeHsisi CKOpOCTh OTOKA IPU JJAMUHAPHOM PEXHUME.

TypOyneHTHBIH pesKuM JIBUKEHUS )KUIKOCTU M €r0 3aKOHOMEPHOCTH.

3aKOH Hepa3pbIBHOCTH MOTOKA KUAKOCTH.

3aKOH COXpaHEHMsI SHEPTUU AJIs IOTOKA )KUAKOCTH. Y paBHEHHE bepHyIM 715 MOTOKA M€aIbHON )KUIKOCTH.
VYpaBHenue bepHyin s CTpyHKH UACATBHON KUJIKOCTH.

VYpaBHenue bepHym 1715 NOTOKA peanbHON KHUIKOCTH.

VpaBHenue bepHymum 1 CTpyHKH peaabHOM )KUIKOCTH.

IIpMeHEeHNEe OCHOBHBIX YpaBHEHUH JBMKEHUS TOTOKOB >KMJIKOCTH JUUISl U3MEPEHUSI CKOPOCTEN M pacXo0B
KHUJIKOCTH.

I'mnpocratnueckuii ynap. @opmyina Xykxosckoro H.E. nns runpoynapa.

CrniocoObl pe0TBpallleHus THIPaBIMYECKOTO yaapa..

[Torepu Hamopa (aBieHus), onpeaesieMble JNIMHON TpyOorpoBoaa, popmyna apcu.
OrnpesiesieHre MECTHBIX TIOTEPh Haropa (IaBiieHus) B TpyoonpoBoe, popmyra Belicbaxa.




CrpyKTypHBIi

IInanupyemsble pe3ysbTaThl

3JIEMEHT OneHoyHble CpeaCcTBa
00y4eHus
KOMIIETEHIINH
55. Ompenenenue moTepp Hamopa (aBieHus ) B Tpyoonposose, popmyna Japcu-Beiicbaxa.
56. Pacuer o011ero conpoTUBICHHSI B IPOCTOM TPYOOTIPOBO/IE.
57. TlocnemoBaTenbHOE COSAMHEHNUE TPOCTHIX TPYOOIIPOBOIOB.
58. IapannenbHOe cOeTUHEHUE MMPOCTHIX TPYOOIIPOBOIOB.
59. Onpenenenre noTeps JaBICHUS B peaIbHON THAPOCUCTEME.
60. ®opmyna Topuuem.
61. VicTeuenne )XUIKOCTH Yepe3 Majoe OTBEPCTHE B TOHKON CTEHKE.
YmMeTh — pemarb 3anaud | | [IpakTudeckue 3aaHus MpecTaBiIeHbl B 3NieKTpoHHOM u3aanuu Kyrnybaes M. M., Manko E. 1O., Ycos U. T
THPOMEXAHUKH, l'unpaBnuka v TUAPOMHEBMONIPUBO/I [ DNEKTPOHHBIN pecypc] : METOAMYECKHEe YKa3aHUsl K KOHTPOJIbHBIM paboTaM
— BBHIOIHATH THIOBBIC | | o nucnumumaam "Mexanuka xkuakoctd u rasa”, "T'ugpasiauka”, "Tuapasnuka u rugponaesmonpuson; MITY,
PHADABIMACCIHE — PACHCTRT Kadenpa ropHsIx MalvH U TPaHCIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB. - Marnutoropck : MI'TY, 2012.
TpyOOIIPOBOIOB;
— CaMOCTOATCIBEHO [TpumMepHbIe BapUaHThI 3aaHHi
npuodperaTh
AONOJHUTEIbHBIC 3HaHUA U (| 3agaya 1. Onpeaenuts yeunus F Ha mTOKe, CKOPOCTH NEpeMEIeHus V , paboTy, COBEpPIIAEMYIO IIPU JBHXKEHUH
YMCHHA, IITOKA, JAJI TPEX CXEM MOJKIIIOUEHUS TUIPOILMIMHPA C OJHOCTOPOHHUM IIITOKOM TMPH 33JaHHBIX THaMeTpax
—_ APTyMCHTHPOBAHO nopurast D w mtoka d , naBieHusx p; u p,, pacxoae Q, aiuHe xo/a mroka L .
00OCHOBBIBaTh IMOJIOKECHUS ’ 1 2> ’
IIpeIMETHON o0nacTu
3HAHUS

— TPHUMEHATH MPABOBbIC U
HOPMATHUBHBIC aKThI B chepe
0e30ITacHOCTH,
OTHOCSAIIMXCS K BHUAY U
00BEKTYy
npodeccnoHaTbHOMI

TSI TeITbHOCTH




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3yabTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

A =, V1
| Fl
I
Q | pl p2 '
V2
E2
—
J’1)2 pl i Q
V3
| F3
'(_
|
Q l pl
Ne Bapnanta 1 2 3 4 5 6 ! 8 d 10
ZIHaMeTﬁ;or)IHHH, 16 32 40 50 63 80 100 125 160 32
I[I/IaMe”ll\“fMHITOKa, 10 20 o5 30 50 50 63 90 80 20




C =
TPYKTYPHBIN [I1aHupyeMble pe3yIbTaThl

DJIEMCHT OHCHO‘IHBIC Cpe,I[CTBa
00y4eHus
KOMIICTCHIINU
Hapsetne by, 4 6.3 25 16 32 10 20 28 20 4
Mlla
fapaere Py, |00 | gg | 06 | 12 2 1 13 16 | 13 | 07
Mlla
Pacxon Q, a/mun 2 10 12,5 20 80 125 85 140 400 2
Xoamroka Lav| 200 | 100 | 160 | 400 | 1100 | 800 | 630 | 1400 | 450 | 200

3agaua 2. )KuJIKoCTh KHHEMATHYECKOM BS3KOCTBIO V MOCTYHAET U3 OTCTOMHUKA C TOCTOSSHHBIM YPOBHEM I10
TpyOomnpoBoay muHHON L m nuamerpom d mpwu mepoxoBaroctu A = 0,02MM B éMKOCTh BMecTUMOCTBIO V . [Tpn

3aJJaHHOM 3HAYEHUU KOO()(PUIIMERTA MECTHOTO CONPOTUBIIEHHS MPOOKOBOTO KpaHa & p1 CMKOCTB V' HAIIOIHSCTCS

3a T yacoB. Bo ckonbko pa3 cieayeT yMEeHbIIUTh COMTPOTUBIICHHE KpaHa, 4TOOBI B N pa3 COKPATUTh BPEMS
HanoJHeHus émkocty V ?

[Ipu pemiennu 3aauu ciaelyeT yuecTb BCe MECTHbBIE COITPOTUBIICHUS (1Sl JTaMHUHAPHOTO TEUEHUS) U TPEHUE T10
mHe L. Onpenenenue o01acTy CONMPOTUBIIEHUS 003aTENIBHO.

TpyOonpoBoa Ha nmuHe L MMeeT B TOpU30HTAIBHON TIJIOCKOCTH M3THOBI B (popme:

- OJMHOYHOT'O IJIABHOT'O KOJICHA C OTHOLICHUEM pajiyca 3akpyriieHus R k nuamerpy d paBHOM
0,75 (R /d= 0,75) u yriom nosopora 90° (cxema B s Bapuantos 0 u 1).];




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Inmanupyemslie pe3ysbTaTsl

O1eHOYHEIE cpe€acTBa

- cIBOeHHBIX 10 cxeme C Takux e KOJIeH (11sl BapuaHToB 2 U 3);

BapHaHTOB 6 U 7);

B

LS\

B BapuanTax 8 n 9 xosneH Her.

- CIBOCHHBIX 110 cxeMe D takux xe koJneH (st BapuaHToB 4 u 5);

Kpan
IpobxoBbiit

L.d

V_

- ABYX CABOCHHBIX IIO CXEMC D Takux ke KOJICH, HO C IPSAAMBIM IIPOMEKYTKOM MCKIAY HUMU | = 20d (,I[J'IH

Ne 0 1 2 3 4 5 6 7 8
9
Bapuanra
Vv 1
/107 12 30 2,5 1,52 1,0 50 50 30 20 25




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

CKpl 32 25 20 18 30 50 52 48 22,8 20
L,m 4 5 6 7 4 5 6 7 4 5
d, mm 32 20 25 20 16 20 25 32 20 25
VM 18 21 10 15 20 15 10 9 22,6 20
T, 4ac 7 9 5 6 7 10 8 5 10 8
n 2,5 1,5 1,3 1,6 1,8 2 1,5 1,8 2 1,5

HasbsikamMu HU3MCPCHUS JaBJICHUA U paCXoJad ) XUAKOCTH B TUAPABIIMUCCKHUX CUCTEMAX,

HaBBbIKaMH 1 METOIHUKaMU 0606H1€HI/I$[ PE3YIBTATOB PCIICHUSA, crnocodaMu OLICHUBAHHUA 3HAYMMOCTU U
HpaKTquCKOﬁ MMPUTOJHOCTH MOJYUYCHHBIX PE3YJIbTATOB CTYACHT OBJIAZICBACT IIPH BBIIIOJIHCHUN na60paT0pHHx

paboT 1 00pabOTKM IKCTIEPUMEHTAIILHBIX JIAHHBIX.
Crmcok J1abopaTopHBIX paboT

1 CBoiicTBa )XHUOIKOCTHA
2 V3mepeHune ruipoCTaTUYECKOTO JaBiIeHUs

3 Unmoctpanus ypaBHeHUs1 bepHymimn
4 PesxrMbl ABMKEHUS ITOTOKA KUIKOCTH
5 OnpeneneHye NOTEPh HAopa Mo JIHHE




CrpyKTypHBIi

IInanupyemsble pe3ysbTaThl

JJIEMEHT OneHouHbIE CpeACTBa
00y4eHus
KOMIIETEHIIUU
6 OnpezneneHre MECTHBIX IIOTEPh HAMOPA.
Branets — OCHOBHBIMHM METOJaMU [IpakTuueckue 3a1aHus IpeACTaBIECHbI B 3JeKTpoHHOM wu3naHuu Kytinybaes U. M., Manxko E. 1O., Ycos U. T

pacuera rupaBInYecKuX
CHCTEM,;

—  MHXCHEPHOHU
TEPMHUHOJIOTHEHN B 00s1acTH
THJIPABIIUKY;

—  HaBbIKaMU U3MEPEHUS
JIaBJICHUS U pacxojia
KHJIKOCTH B
TH/IPaBIMYECKUX CUCTEMAX;
— HaBBIKAMHU U
METOJIMKaMU 0000111eHus
pE3YJIBTaTOB PEIICHHUS;

— crmoco0aMu OLeHHUBAHMUS
3HAYUMOCTHU U
MIPAaKTUYECKOU
MIPUTOIHOCTH MOJTY4YE€HHBIX
pE3yJIbTAaTOB

IManpaBnuka v THAPOITHEBMOIIPUBO/T [ DJIIEKTPOHHBIN pecypc] : MeTOAMYECKHEe yKa3aHUsl K KOHTPOJIBHBIM paboTaM
o AuciuIuiMHaM "MexaHuka )kuakocty u raza, "I'uapasnuka", "I'napasiuka u ruaponHeBmonpusoa’; MI'TY,
Kadenpa ropHbIx MalmH U TpaHCIOPTHO-TEXHOJIOTUYECKUX KOMILJIEKCOB. - Marautoropck : MI'TY, 2012.

[IpuMepHBIe BapHaHTHI 33JaHUN

3anava 1. Onpenenuts ycuius F Ha mToKe, CKOPOCTH MepeMELIeHHs V , paboTy, COBEpIIAEMYIO IIPH ABUKEHUN
LITOKA, AJI TPEX CXEM MOJAKJIIOUEHUS THAPOLMIMHIPA ¢ OJHOCTOPOHHUM IITOKOM IIPH 33JaHHBIX JUaMETpax
nopuHs D wmToka d , maBneHusx p; u p,, pacxoxe Q, utMHe Xo1a mTOoKa L .




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3yabTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

A =, V1
| Fl
I
Q | pl p2 '
V2
E2
—
J’1)2 pl i Q
V3
| F3
'(_
|
Q l pl
Ne Bapnanta 1 2 3 4 5 6 ! 8 d 10
ZIHaMeTﬁ;or)IHHH, 16 32 40 50 63 80 100 125 160 32
I[I/IaMe”ll\“fMHITOKa, 10 20 o5 30 50 50 63 90 80 20




C =
TPYKTYPHBIN [I1aHupyeMble pe3yIbTaThl

DJIEMCHT OHCHO‘IHBIC Cpe,I[CTBa
00y4eHus
KOMIICTCHIINU
Hapsetne by, 4 6.3 25 16 32 10 20 28 20 4
Mlla
fapaere Py, |00 | gg | 06 | 12 2 1 13 16 | 13 | 07
Mlla
Pacxon Q, a/mun 2 10 12,5 20 80 125 85 140 400 2
Xoamroka Lav| 200 | 100 | 160 | 400 | 1100 | 800 | 630 | 1400 | 450 | 200

3agaua 2. )KuJIKoCTh KHHEMATHYECKOM BS3KOCTBIO V MOCTYHAET U3 OTCTOMHUKA C TOCTOSSHHBIM YPOBHEM I10
TpyOomnpoBoay muHHON L m nuamerpom d mpwu mepoxoBaroctu A = 0,02MM B éMKOCTh BMecTUMOCTBIO V . [Tpn

3aJJaHHOM 3HAYEHUU KOO()(PUIIMERTA MECTHOTO CONPOTUBIIEHHS MPOOKOBOTO KpaHa & p1 CMKOCTB V' HAIIOIHSCTCS

3a T yacoB. Bo ckonbko pa3 cieayeT yMEeHbIIUTh COMPOTUBICHUE KpaHa, YTOOBI B N pa3 COKPATUTh BPEMs
HanoJHeHus émkocty V ?

[Ipu pemiennu 3a1auu ciaelyeT yuecTb BC€ MECTHbBIE CONTPOTUBIICHHUS (17151 JAMUHAPHOTO T€UEHUs) U TPEHHE 10
mHe L. Onpenenenue o01acTy CONMPOTUBIIEHUS 003aTENIBHO.

TpyOonpoBoa Ha nmuHe L MMeeT B TOpU30HTAIBHON TIJIOCKOCTH M3THOBI B (popme:

- OJMHOYHOT'O IJIABHOT'O KOJICHA C OTHOLICHUEM paanyca 3akpyrieHuss R k nuamerpy d paBHOM
0,75 (R /d= 0,75) u yriom nosopora 90° (cxema B s Bapuantos 0 u 1).];




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Inmanupyemslie pe3ysbTaTsl

O1eHOYHEIE cpe€acTBa

- cIBOeHHBIX 10 cxeme C Takux e KOJIeH (11t BapuaHToB 2 U 3);

BapHaHTOB 6 U 7);

B

LS\

B BapuanTax 8 n 9 xosneH Her.

- CIBOCHHBIX 110 cxeMe D takux xe koJneH (st BapuaHToB 4 u 5);

Kpan
IpobxoBbiit

L.d

V_

- ABYX CABOCHHBIX IIO CXEMC D Takux ke KOJICH, HO C IPSAAMBIM IIPOMEKYTKOM MCKIAY HUMU | = 20d (,I[J'IH

Ne 0 1 2 3 4 5 6 7 8
9
Bapuanra
Vv 1
/107 12 30 2,5 1,52 1,0 50 50 30 20 25




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

CKpl 32 25 20 18 30 50 52 48 22,8 20
L,m 4 5 6 7 4 5 6 7 4 5
d, mm 32 20 25 20 16 20 25 32 20 25
VM 18 21 10 15 20 15 10 9 22,6 20
T, 4ac 7 9 5 6 7 10 8 5 10 8
n 2,5 1,5 1,3 1,6 1,8 2 1,5 1,8 2 1,5

HasbsikamMu HU3MCPCHUS JaBJICHUA U paCXoJad ) XUAKOCTH B TUAPABIIMUCCKHUX CUCTEMAX,

HaBBbIKaMH 1 METOIHUKaMU 0606H1€HI/I$[ PE3YIBTATOB PCIICHUSA, crnocodaMu OLICHUBAHHUA 3HAYMMOCTU U
HpaKTquCKOﬁ MMPUTOJHOCTH MOJYUYCHHBIX PE3YJIbTATOB CTYACHT OBJIAZICBACT IIPH BBIIIOJIHCHUN na60paT0pHHx

paboT 1 00pabOTKM IKCTIEPUMEHTAIILHBIX JIAHHBIX.
Crmcok J1abopaTopHBIX paboT

1 CBoiicTBa )XHUOIKOCTHA
2 V3mepeHune ruipoCTaTUYECKOTO JaBiIeHUs

3 Unmoctpanus ypaBHeHUs1 bepHymimn
4 PesxrMbl ABMKEHUS ITOTOKA KUIKOCTH
5 OnpeneneHye NOTEPh HAopa Mo JIHHE




CTpyKTypHBIH
PYKLIP [Tnanupyemblie pe3yabTaThl
3JIEMEHT OneHoyHble CpeaCcTBa
00y4eHus
KOMIIETEHIINH

6 OrmpeneneHrie MECTHBIX IOTEPh HAMOPA.

[TIK-15: B1ageHreM 3HaHUSIMHA TEXHUYECKUX YCJIOBUM U MPAaBWJI PALIMOHAIBHOM KCILUTYyaTallik TPAHCIIOPTHBIX U TPAHCHOPTHO-TEXHOJIOTMYECKUX MAIIUH U
000pyI0BaHUS, TPUYHMH M ITOCICACTBUN MPEKPAIICHHS MX PaOOTOCIIOCOOHOCTH

3HaTh — OCHOBHBIC OIIPCACIICHUS Hepequb TCOPCTUUCCKHUX BOIIPOCOB K 3a4CTY:
M TIOHATHA IO JUCHUIIIINHE,

—  OCHOBHbIE METOIbI CaoiicTBa pabounx *kuakocteil. OCHOBHBIC MOHATUS U ONIPEACTICHUS KUIKOCTH.
YiCCIIeIOBAHHIA, [110THOCTD U yJENbHBIN BEC KUIKOCTH.

HCIIONB3YeMbIX B CKUMaeMOCTD KUIKOCTH.

IUpABIIHKE; Koadduunent o0beMHOT0 cxaTus.

Koad¢uimeHT TenaoBoro pacumpeHus.

Moaynb ynpyroctu XUAaKOCTH.

Bs3K0CTD XXKHIKOCTH.

Koaddunment knHeMaTH4eCKON BI3KOCTH KHUIKOCTH.
KaBuTanus XuakocTH, CiocoObl TPeI0TBPAICHUSI.

0. ObnuTepanus XUIKOCTH.

11. T'mapocraTtrka, OCHOBHBIE TIOHSITHS M OTIPECIICHHUS.
12. TloHsITHE TUAPOCTATUIECKOTO JABICHHUS.

13. EnwHMIBI ©3MEPEHUS THAPOCTATUICCKOTO JaBICHHS.

— OCHOBHBIE IIPOLIECCHI,
MIPOUCXOISIINE B
JKHUIKOCTSX

— OCHOBHBIE (PM3HUECKUE
CBOMCTBA KUAKOCTEH;
OCHOBHBIE YPaBHEHHUS U
3aKOHBI TUAPOCTATUKH;
OCHOBHBIC TTOJIOKSHUS U

BOoo~NoOR~WDNE

ypaBHEHHUS 14, Croii
THPOHHAMIKL, . CBoiicTBa THPOCTaTUUECKOTO JaBICHUS.
_ Ha ypOBHE OCBOGHHS 15. TloHaTHS TUAPOCTATUYECKOTO JABIIEHHUS: a0COIOTHOE, aTMOC(hEepHOE, H30BITOYHOE U BAKYYM.
MaTeprana 16. Iuddepenunansupie ypaBHeHHs Diiiepa Uil paBHOBECHS KHJIKOCTH.

2

17. OcHoBHOE ypaBHEHHE THIPOCTATHKHU.

18. 3akon Apxumena.

19. 3akon ITackass.

20. MexaHu3M C UCTIOIb30BAHNUEM YPAaBHEHHSI THIPOCTATUKHU, TOMKPAT. U MYJIbTHILTUKATOD.
21. MexaHM3M ¢ UCIOJIb30BAaHUEM YPAaBHEHUS T'MIPOCTATUKU, MYJIbTHILIUKATOP.

22. VIamMepeHue aBiIeHus )KUKOCTH.

MPEJICTaBICHHOTO HA
ayJIUTOPHBIX 3AHITHUSIX C
JIOTIOTHUTEIIEHBIM
HMCIOJIb30BAaHUEM OCHOBHOI
U OIIOJIHHUTEILHON




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

JINTEPATYPBI, & TAKKE
MIyTEM MCIOJIb30BaHUSA
BO3MOKHOCTEH
MH(POPMAITMOHHOM CPEe/IbI

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

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

PaBHOBecHE KUAKOCTH B COOOIIAIOIINXCS COCYIaX.

Cuita 1aBieHus KUJKOCTH HAa BEPTUKAIIbHYIO CTEHKY.

Cuna naBneHus )KUJIKOCTH Ha TOPU30HTAIIbHYIO CTEHKY.

Cuita 1aBneHus KUJKOCTH HAa HAKJIOHHYIO CTEHKY.

OrnpezenieHne TONIIUHBI CTEHKH.

['uppoarHamMuKa, OCHOBHBIE OIIPEACIICHUS.

['eomeTpust MOTOKOB KUAKOCTH.

Krnaccudukaiys noToKoB KUIKOCTH

Pexxumbl nBukenns xuakoctu. Yucno PeliHomnbaca.

JlamuHapHBIN peKUM JBUKEHUS )KUJKOCTH U €70 3aKOHOMEPHOCTH.

Pacxon 1 cpeHsisi CKOpOCTh NOTOKA IPU JJAaMHUHAPHOM PEXHUME.

TypOyneHTHBIH pesKuM JIBUKEHUS )KUIKOCTU M €r0 3aKOHOMEPHOCTH.

3aKOH Hepa3pbIBHOCTH MOTOKA HKUAKOCTH.

3aKOH COXpaHEHMsI SHEPTUU AJIs IOTOKA )KUAKOCTH. Y paBHEHHE bepHyIIM 71 MOTOKA MI€aIbHON )KUIKOCTH.
YpaBHeHnue bepHyiun s CTPyHKH UACATBHON AKUJKOCTH.

VYpaBHenue bepHyum Ui MOTOKA peaIbHOM JKUJKOCTH.

VYpaBHenue bepHymum 1 CTpYHKH peaabHOM )KUIKOCTH.

IIpMeHEeHrEe OCHOBHBIX YpaBHEHUH JBMKEHUS TOTOKOB >KMJIKOCTH JUUIsl U3MEPEHUSI CKOPOCTEN U Pacxo/10B
KHUJIKOCTH.

I'mnpocratnueckuii ynap. @opmyina Xyxosckoro H.E. nns runpoynapa.

CrniocoObl peoTBpallieHus THIPaBINYECKOTO yAapa..

[Torepu Hamopa (1aBieHus), onpeaesieMble JNIMHOU TpyOonpoBoaa, popmyna apcu.
OrnpesienieHre MECTHBIX TIOTEPh Haropa (IaBiieHus) B TpyoomnpoBoe, popmyra Belicbaxa.
Omnpeznenenue noTepsb Haropa (1aBjiaeHus) B TpyoonposoJe, hopmyna Japcu-BeiicOaxa.
Pacuet o01miero conpoTuBIIEHUS B TIPOCTOM TPYOOIIPOBOJIE.

[TocnenoBarenbHOE COEAUHEHNE TPOCTHIX TPYOOITPOBOIOB.

[TapannensHOE coelMHEHNE IPOCTHIX TPYOOIPOBOIOB.

Omnpenenenue NOTeph AABJIECHUS B PEAIbHON IMIPOCUCTEME.

®opmyna Topuyesin.




CrpyKTypHBIi
JJIEMEHT

IInanupyemsble pe3ysbTaThl

O1eHOYHEIE cpe€acTBa

00y4eHus
KOMIIETEHIIUU
51. McreueHue KUAKOCTU YEPE3 MajIO€ OTBEPCTUE B TOHKOM CTEHKE.
YMmers — peuatb 3anaud || [IpakTudeckue 3a1aHus MpecTaBiIeHbl B 3JieKTpoHHOM u3aanun Kyrnybaes M. M., Manko E. 0., Ycos U. T
THAPOMCXAaHMKH, 'uapaBnyika U THAPOITHEBMOTIPUBOL [ DIIEKTPOHHBIN pecypc]| : MeTOUYECKHEe YKa3aHusl K KOHTPOJIBHBIM paboTaM
— BBIIOIHATB THATOBBIC | | 1o nuenumumaam "Mexanuka xkuakoctd 1 rasa”, "Tugpasiauka”, "Tuapasiuka u rugponaesmonpuson”; MITY,
THJIPaBIMYECKUE  PacueThl
AP p Kadenpa ropHbix MalvH U TPaHCIIOPTHO-TEXHOJIOIMUYECKUX KOMILJIEKCOB. - MarnuTtoropek : MI'TVY, 2012.
TpyOOIIPOBO/JIOB;
— CaMOCTOATCIBRHO [TpumMepHBIC BApUAHTHI 33 aHHi
npuodperaTh

JIOTIOJTHUTEJIbHBIC 3HAHUS U
YMEHHS;

— apryMeHTHPOBAaHO
00OCHOBBIBaTh IOJIOKECHUS
MPEAMETHOMN obnactu
3HaHUS

— THPHUMCHATH IMPABOBLIC U
HOPMAaTHBHEBIE aKThI B chepe
0e30I1acHOCTH,
OTHOCAIIUXCA K BHAY H
00BEKTY
npodeCcCuoHATBHON
JeSITEIIbHOCTH

3agaua 1. Onpenenuts ycunust F Ha mrtoke, CKopocTH nepeMenieHus v , padoTy, COBEpIIaeMYIO MPH JBHKEHUN
ITOKA, JUIS TPEX CXEeM MOJKIOYEHUS THAPOLMIMHIPA C OTHOCTOPOHHUM IITOKOM IPH 33/1aHHBIX TUAMETPax
nopuHsa D umToka d , maBnenusx p; u p,, pacxoze Q, miuHe Xo4a mTOoKa L .




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3yabTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

A =, V1
| Fl
I
Q | pl p2 '
V2
E2
—
J’1)2 pl i Q
V3
| F3
'(_
|
Q l pl
Ne Bapnanta 1 2 3 4 5 6 ! 8 d 10
ZIHaMeTﬁ;or)IHHH, 16 32 40 50 63 80 100 125 160 32
I[I/IaMe”ll\“fMHITOKa, 10 20 o5 30 50 50 63 90 80 20




C =
TPYKTYPHBIN [I1aHupyeMble pe3yIbTaThl

DJIEMCHT OHCHO‘IHBIC Cpe,I[CTBa
00y4eHus
KOMIICTCHIINU
Hapsetne by, 4 6.3 25 16 32 10 20 28 20 4
Mlla
fapaere Py, |00 | gg | 06 | 12 2 1 13 16 | 13 | 07
Mlla
Pacxon Q, a/mun 2 10 12,5 20 80 125 85 140 400 2
Xoamroka Lav| 200 | 100 | 160 | 400 | 1100 | 800 | 630 | 1400 | 450 | 200

3agaua 2. )KuJIKoCTh KHHEMATHYECKOM BS3KOCTBIO V MOCTYHAET U3 OTCTOMHUKA C TOCTOSSHHBIM YPOBHEM I10
TpyOomnpoBoay muHHON L m nuamerpom d mpwu mepoxoBaroctu A = 0,02MM B éMKOCTh BMecTUMOCTBIO V . [Tpn

3aJJaHHOM 3HAYEHUU KOO()(PUIIMERTA MECTHOTO CONPOTUBIIEHHS MPOOKOBOTO KpaHa & p1 CMKOCTB V' HAIIOIHSCTCS

3a T yacoB. Bo ckonbko pa3 cieayeT yMEeHbIIUTh COMPOTUBICHUE KpaHa, YTOOBI B N pa3 COKPATUTh BPEMs
HanoJHeHus émkocty V ?

[Ipu pemiennu 3a1auu ciaelyeT yuecTb BC€ MECTHbBIE CONTPOTUBIICHHUS (17151 JAMUHAPHOTO T€UEHUs) U TPEHHE 10
mHe L. Onpenenenue o01acTy CONMPOTUBIIEHUS 003aTENIBHO.

TpyOonpoBoa Ha nmuHe L MMeeT B TOpU30HTAIBHON TIJIOCKOCTH M3THOBI B (popme:

- OJMHOYHOT'O IJIABHOT'O KOJICHA C OTHOLICHUEM paanyca 3akpyrieHuss R k nuamerpy d paBHOM
0,75 (R /d= 0,75) u yriom nosopora 90° (cxema B s Bapuantos 0 u 1).];




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Inmanupyemslie pe3ysbTaTsl

O1eHOYHEIE cpe€acTBa

- cIBOeHHBIX 10 cxeme C Takux e KOJIeH (11t BapuaHToB 2 U 3);

BapHaHTOB 6 U 7);

B

LS\

B BapuanTax 8 n 9 xosneH Her.

- CIBOCHHBIX 110 cxeMe D takux xe koJneH (st BapuaHToB 4 u 5);

Kpan
IpobxoBbiit

L.d

V_

- ABYX CABOCHHBIX IIO CXEMC D Takux ke KOJICH, HO C IPSAAMBIM IIPOMEKYTKOM MCKIAY HUMU | = 20d (,I[J'IH

Ne 0 1 2 3 4 5 6 7 8
9
Bapuanra
Vv 1
/107 12 30 2,5 1,52 1,0 50 50 30 20 25




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

CKpl 32 25 20 18 30 50 52 48 22,8 20
L,m 4 5 6 7 4 5 6 7 4 5
d, mm 32 20 25 20 16 20 25 32 20 25
VM 18 21 10 15 20 15 10 9 22,6 20
T, 4ac 7 9 5 6 7 10 8 5 10 8
n 2,5 1,5 1,3 1,6 1,8 2 1,5 1,8 2 1,5

HasbsikamMu HU3MCPCHUS JaBJICHUA U paCXoJad ) XUAKOCTH B TUAPABIIMUCCKHUX CUCTEMAX,

HaBBbIKaMH 1 METOIHUKaMU 0606H1€HI/I$[ PE3YIBTATOB PCIICHUSA, crnocodaMu OLICHUBAHHUA 3HAYMMOCTU U
HpaKTquCKOﬁ MMPUTOJHOCTH MOJYUYCHHBIX PE3YJIbTATOB CTYACHT OBJIAZICBACT IIPH BBIIIOJIHCHUN na60paT0pHHx

paboT 1 00pabOTKM IKCTIEPUMEHTAIILHBIX JIAHHBIX.
Crmcok J1abopaTopHBIX paboT

1 CBoiicTBa )XHUOIKOCTHA
2 V3mepeHune ruipoCTaTUYECKOTO JaBiIeHUs

3 Unmoctpanus ypaBHeHUs1 bepHymimn
4 PesxrMbl ABMKEHUS ITOTOKA KUIKOCTH
5 OnpeneneHye NOTEPh HAopa Mo JIHHE




CrpyKTypHBIi

IInanupyemsble pe3ysbTaThl

JJIEMEHT OneHouHbIE CpeACTBa
00y4eHus
KOMIIETEHIIUU
6 OnpezneneHre MECTHBIX IIOTEPh HAMOPA.
Branets — OCHOBHBIMHM METOJaMU [IpakTuueckue 3a1aHus IpeACTaBIECHbI B 3JeKTpoHHOM wu3naHuu Kytinybaes U. M., Manxko E. 1O., Ycos U. T

pacuera rupaBInYecKuX
CHCTEM,;

—  MHXCHEPHOHU
TEPMHUHOJIOTHEHN B 00s1acTH
THJIPABIIUKY;

—  HaBbIKaMU U3MEPEHUS
JIaBJICHUS U pacxojia
KHJIKOCTH B
TH/IPaBIMYECKUX CUCTEMAX;
— HaBBIKAMHU U
METOJIMKaMU 0000111eHus
pE3YJIBTaTOB PEIICHHUS;

— crmoco0aMu OLeHHUBAHMUS
3HAYUMOCTHU U
MIPAaKTUYECKOU
MIPUTOIHOCTH MOJTY4YE€HHBIX
pE3yJIbTAaTOB

IManpaBnuka v THAPOITHEBMOIIPUBO/T [ DJIIEKTPOHHBIN pecypc] : MeTOAMYECKHEe yKa3aHUsl K KOHTPOJIBHBIM paboTaM
o AuciuIuiMHaM "MexaHuka )kuakocty u raza, "I'uapasnuka", "I'napasiuka u ruaponHeBmonpusoa’; MI'TY,
Kadenpa ropHbIx MalmH U TpaHCIOPTHO-TEXHOJIOTUYECKUX KOMILJIEKCOB. - Marautoropck : MI'TY, 2012.

[IpuMepHBIe BapHaHTHI 33JaHUN

3anava 1. Onpenenuts ycuius F Ha mToKe, CKOPOCTH MepeMELIeHHs V , paboTy, COBEpIIAEMYIO IIPH ABUKEHUN
LITOKA, AJI TPEX CXEM MOJKJIIOUEHUS THAPOLUMIMHPA ¢ OHOCTOPOHHUM IITOKOM IIPH 33JaHHbIX JUamMeTpax
nopuHs D wmToka d , maBneHusx p; u p,, pacxoxe Q, utMHe Xo1a mTOoKa L .




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3yabTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

A =, V1
| Fl
I
Q | pl p2 '
V2
E2
—
J’1)2 pl i Q
V3
| F3
'(_
|
Q l pl
Ne Bapnanta 1 2 3 4 5 6 ! 8 d 10
ZIHaMeTﬁ;or)IHHH, 16 32 40 50 63 80 100 125 160 32
I[I/IaMe”ll\“fMHITOKa, 10 20 o5 30 50 50 63 90 80 20




C =
TPYKTYPHBIN [I1aHupyeMble pe3yIbTaThl

DJIEMCHT OHCHO‘IHBIC Cpe,I[CTBa
00y4eHus
KOMIICTCHIINU
Hapsetne by, 4 6.3 25 16 32 10 20 28 20 4
Mlla
fapaere Py, |00 | gg | 06 | 12 2 1 13 16 | 13 | 07
Mlla
Pacxon Q, a/mun 2 10 12,5 20 80 125 85 140 400 2
Xoamroka Lav| 200 | 100 | 160 | 400 | 1100 | 800 | 630 | 1400 | 450 | 200

3agaua 2. )KuJIKoCTh KHHEMATHYECKOM BS3KOCTBIO V MOCTYHAET U3 OTCTOMHUKA C TOCTOSSHHBIM YPOBHEM I10
TpyOomnpoBoay muHHON L m nuamerpom d mpwu mepoxoBaroctu A = 0,02MM B éMKOCTh BMecTUMOCTBIO V . [Tpn

3aJJaHHOM 3HAYEHUU KOO()(PUIIMERTA MECTHOTO CONPOTUBIIEHHS MPOOKOBOTO KpaHa & p1 CMKOCTB V' HAIIOIHSCTCS

3a T yacoB. Bo ckonbko pa3 ciefyeT yMEeHBIIUTh COTPOTUBIICHUE KpaHa, YTOOBI B N pa3 COKPATUTh BPEMS
HanoJHeHus émkocty V ?

[Ipu pemiennu 3aauu ciaelyeT yuecTb BCe MECTHbBIE COITPOTUBIICHUS (1Sl JTaMHUHAPHOTO TEUEHUS) U TPEHUE T10
e L. Onpenenenue o01acTy CONPOTUBIIEHUS 0053aTEIBHO.

TpyOonpoBoa Ha nmuHe L MMeeT B TOpU30HTAIBHON TIJIOCKOCTH M3THOBI B (popme:

- OJMHOYHOT'O IJIABHOT'O KOJICHA C OTHOLICHUEM paanyca 3akpyrieHuss R k nuamerpy d paBHOM
0,75 (R /d= 0,75) u yriom nosopora 90° (cxema B s Bapuantos 0 u 1).];




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Inmanupyemslie pe3ysbTaTsl

O1eHOYHEIE cpe€acTBa

- cIBOeHHBIX 10 cxeme C Takux e KOJIeH (11t BapuaHToB 2 U 3);

BapHaHTOB 6 U 7);

B

LS\

B BapuanTax 8 n 9 xosneH Her.

- CIBOCHHBIX 110 cxeMe D takux xe koJneH (st BapuaHToB 4 u 5);

Kpan
IpobxoBbiit

L.d

V_

- ABYX CABOCHHBIX IIO CXEMC D Takux ke KOJICH, HO C IPSAAMBIM IIPOMEKYTKOM MCKIAY HUMU | = 20d (,I[J'IH

Ne 0 1 2 3 4 5 6 7 8
9
Bapuanra
Vv 1
/107 12 30 2,5 1,52 1,0 50 50 30 20 25




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

CKpl 32 25 20 18 30 50 52 48 22,8 20
L,m 4 5 6 7 4 5 6 7 4 5
d, mm 32 20 25 20 16 20 25 32 20 25
VM 18 21 10 15 20 15 10 9 22,6 20
T, 4ac 7 9 5 6 7 10 8 5 10 8
n 2,5 1,5 1,3 1,6 1,8 2 1,5 1,8 2 1,5

HasbsikamMu HU3MCPCHUS JaBJICHUA U paCXoJad ) XUAKOCTH B TUAPABIIMUCCKHUX CUCTEMAX,

HaBBbIKaMH 1 METOIHUKaMU 0606H1€HI/I$[ PE3YIBTATOB PCIICHUSA, crnocodaMu OLICHUBAHHUA 3HAYMMOCTU U
HpaKTquCKOﬁ MMPUTOJHOCTH MOJYUYCHHBIX PE3YJIbTATOB CTYACHT OBJIAZICBACT IIPH BBIIIOJIHCHUN na60paT0pHHx

paboT 1 00pabOTKM IKCTIEPUMEHTAIILHBIX JIAHHBIX.
Crmcok J1abopaTopHBIX paboT

1 CBoiicTBa )XHUOIKOCTHA
2 V3mepeHune ruipoCTaTUYECKOTO JaBiIeHUs

3 Unmoctpanus ypaBHeHUs1 bepHymimn
4 PesxrMbl ABMKEHUS ITOTOKA KUIKOCTH
5 OnpeneneHye NOTEPh HAopa Mo JIHHE




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

6 OrmpeneneHrie MECTHBIX IOTEPh HAMOPA.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHas aTTecTanus 1Mo AUCUUIUIMHE «[ UapaBIuKa» BKIOYAET TECOPETHUECKUE
BOIPOCHI, TO3BOJISAIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YUAIOIIUMUCS 3HAHUMN, U IPAKTUYECKUE
3aJlaHusl, BBIABIISIONINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHUM, TPOBOAUTCA B (hopme
3aueTa.

3a4er 1o JaHHOW TUCHUIUTMHE TPOBOJIUTCS B (POPME TECTA, pa3MEIICHHOTO B MOTYIbHON
00BEKTHO-OPUEHTUPOBAHHON quHaMu4eckor yueoHoi cpene MOODLE. Tectsr BkitOUaroT
TEOPETUYECKHE BOMIPOCHI U MPAKTUICCKHUE 3/ IaHUS.

IMoka3aTenu U KPUTEPUHU ONIEHUBAHNS 3a4eTa :

— Ha OLIEHKY «3a4TEeHO»— 00YJaOIIUIICs MOKA3bIBAET IIOPOTOBBI YPOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIIUH, T.€. [IOKa3bIBAET 3HAHMSI HA YPOBHE BOCIPOM3BEACHUS U OOBSICHEHUS
UH(pOpMaLIUY, UHTEIVIEKTyallbHbIE HABBIKU PELICHUs IPOCTHIX 331a4; 00yJaroLuiics
JIEMOHCTPHUPYET OPOTOBbIM YpOBEHb CHOPMHUPOBAHHOCTH KOMIIETCHIIUN: B X0/1€ KOHTPOJIbHBIX
MEpONPUATHIA JONMYCKAIOTCS OUIMOKHU, MPOSIBIISAETCS OTCYTCTBUE OT/AEIbHBIX 3HAaHUM, yMEHUI],
HABbIKOB, 00YYarOIINUICs NCIBITHIBACT 3HAUUTEbHbBIE 3aTPYAHEHUS [IPH ONIEPUPOBAHUU
3HAHUSIMU U YMEHUSMH IIPU UX IIEPEHOCE HAa HOBBIE CUTYaLUU.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO» (HE 3aU4TEHO) — 00yJaroIUiCs JeMOHCTPUPYET 3HAHUS
He 6oree 20% TeopeTHUecKoro MaTepuaa, J0MyCKaeT CYIIECTBEHHbIE OIMOKH, HE MOXKET
MOKa3aTbh MHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUA ITPOCTHIX 3ada4.



