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PabGouast mporpamma cocraBiena Ha ocHoBe @OI'OC BO - cnenmamurer 10
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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl [OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. MaxuTos

Pabouas nmporpamma nepecMoTpeHa, 0ocyxkaeHa u ogodpena st peanu3zanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Iporokonm oT 20 . Ne
3aB. kadeapoii A.M. MaxwuToB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpenHa st peanm3anuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Iporokom ot 20 . Ne

3aB. kadeapoii A.M. Maxutos

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM T'oJly Ha 3aceaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOIOTHISCKHX

[Iporokom ot 20 . Ne
3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2027 - 2028
yueOHOM rojy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAIIWH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
3aB. kadenpoit A.M. MaxuToB

Pabouas mporpamma rnepecMoTpeHa, o0cykieHa u ooopena it peamszanun B 2028 - 2029
yueOHOM rojy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAIIWH U TPAHCTIOPTHO-TEXHOJOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadempoii A.M. MaxnTos




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

LenssMu ocBOEHUS AMCUUIUIMHBI (MOTyJ1s) «[ HIpaBIMKay SIBIISIOTCS:

- (opMHUpOBaHME M DPa3BUTHE CIIOCOOHOCTH K CaMOpa3BUTHIO, CaMOpeaIu3aluH,
UCITIOJIb30BaHUIO TBOPYECKOTO B OOJIACTH HCCIENOBaHUS (PU3MUECKUX CBOMCTB IKHMIKOCTH,
3aKOHOB €€ PaBHOBECHS U IBU)KECHUS;

- (GopMHUpOBaHME M PA3BUTHUE CIIOCOOHOCTH TPUMEHATH COBPEMEHHBIE METOIbI
UccleIoBaHus (DU3MYECKMX CBOWCTB JKUIKOCTH, OLIEHWBAaTh M IPEICTABIATh PE3YJIbTAThl
HCCIICIOBAHUIA;

- hopMHUpPOBaAHKE U PA3BUTHE CLIOCOOHOCTH UCIIOIb30BAThH 3aKOHBI M METObl MATEMATUKU
IIPY UCCIIEIOBAHUY 3aKOHOB PaBHOBECHS U IBUKECHUS KUIKOCTH;

- OBJIAZICHHE JOCTATOYHBIM YPOBHEM OOIIENPOGECCHOHATIBHBIX U MPOPECCHOHATBHBIX
KoMmrieTeHIuii B cooTBeTcTBUH ¢ TpeboBanusmu ®I'OC BO no cnenmansaoctu 21.05.04 I'oproe
JeJ10

Cnenvanmuzanms ['onHble MalIMHBI 1 000DVIORAHUE

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOi NPOrpaMMbl

Jucuunnuna ['Mapasnyka BXOJUT B 4acTh y4eOHOTO I1aHa (POPMUPYEMYIO YHaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOLICHUH 00pa30BaTeIbHON IPOrpaMMBI.

JUia  u3ydyeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YyMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLUILIUH/ IPAKTUK:

dusuka

Teopernueckas MmexaHuka

Bricmias matemaTuka

3HaHus (YMEHMs, BIaJleHHs ), IOIYUYEHHbIE NIPU U3YYCHUU AAHHOW TUCLHMIUIMHBEI OyIyT
HEOOXOIUMBI JUISl U3yUCHHS TUCIUTLTIH/TIPAKTHK:

OcHOBBI (PYHKIIMOHUPOBAHUS TUAPONPUBOAA

I'maponHeBMONIPUBO/ ¥ TUAPOITHEBMOABTOMATHKA TOPHBIX MAIIUH

3 Komnerenuun ody4aromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHHu st

B pesynbrate ocBoeHUS TUCHUIUIMHBI (MOaysl) «I uapaBiuka» oO0y4aroIMics TOJIKEH
o01agaTh CleyoIUMU KOMIETEHIUSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

[IK-2 CnocobGen pa3pabaThiBaTh TEXHHYECKY0 M HOPMATHBHYIO JIOKYMEHTALUIO JUIS
MalIMHOCTPOUTENILHOTO  NPOM3BOJCTBA,  MCIBITAHMS,  MOJEPHM3AIMM,  AKCIUTyaTalllH,
TEXHUYECKOTO U CEPBHUCHOIO OOCIYXHBAHHUS M PEMOHTA TOPHBIX MAllUH U 0O0OPYJOBaHUS
pa3ianyHOrO (YHKIMOHAJIBPHOTO HAa3HAUYEHHUS C Y4YeToM TpeOOBaHUI HKOJIIOTUYECKON U
IPOMBIIIICHHON 6€3011aCHOCTH

[K-2.1 [Ipennaraer pemieHus MO MOBBIIEHHIO 3(PGEKTUBHOCTH HCHOIb30BaHUS
TEXHOJOTHYECKOr0 000PY/I0BaHUS TOPHBIX NPEANPUITUI

[1K-2.2 O1neHrBaeT HAJEKHOCTh PabOTHI B MPOLECCE KU3HEHHOTO IMKJIA TOPHBIX
MalIlH ¥ 000PYJI0BaHUS Pa3IMYHOr0 YHKIIMOHATHHOIO HA3HAYECHHUS




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B ToM

HHUCJIC:

— KOHTaKTHas pabora — 8,7 akaji. 4acoB:
— ayIUTOpHAs — 8 aKajl. 4acoB;
— paeayautopHas — 0,7 akaj. 4acos;

— camocTosTenpHas padorta — 95,4 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akas. 4yac;

— MOJTOTOBKA K 3auéTy — 3,9 aKkaj. yac
dopma arTecTaluy - 3a4eT

AynutopHast 3 s
KOHTaKTHas paboTa E = Dopma TeKyIero
=
B aKaJl. 4acax ) Bung KOHTPOJIS
Paznen/ tema 2 (B axan. yacax) g2 . P Kon
> & ©| caMOCTOSITENBbHOW | yCIEeBaeMOCTH U
JTACIUTUTAHBI = E s . | xommerenuM
O K paboThI TIPOMEKYTOUHOU
na6. | mpaxrt. [ € 3
Tlex. : 12 aTTecTaluu
3aH. 3aH. | U &
1
ITpopaboTka
JICKIIMOHHOTO
Marepuana,
CaMOCTOSITEIIbHOE
n3ydyeHue yaeOHou
1.1 XKugkocte u ee U Hay4IHO
. WunuBuayanpHOE
(usnyeckue cBONCTBA: JUTEPATYPHI
cobecel0BaHueE.
o0rmiue CBEJICHHS 0 IMowuck
N 3amura
JKHIKOCTH; JIOTIOJTHUTENIEHOM
11a00paTOPHBIX
OCHOBHBIE ¢usnueckue UH(OPMAIHH 10 aGoT
CBOICTBa JKHIKOCTH: Teme (paboTa ¢ P
Nel Ompenenenwe
IUIOTHOCTh, CKUMAaeMOCTb, oubnnorpaguuec .
IUIOTHOCTEM I1K-2.1,
teroBoe  pacumpenue,| 3 | 0,5 | 1/0,51 16,3 [kum MaTepuagamu,
HECMEIIIUBAIOIIAXCS [K-2.2
BSI3KOCTb, yaenbHas C DNIEKTPOHHBIMHU .
KHUKOCTEH B
TEIIOEMKOCTb, OubIMOTEKAMH U
COOOIIAOIUXCS
TEIUIONPOBOTHOCTb; 30P,
oco0ble COCTOSIHUS UH(OPMAIIHOHHO- cocymax,
Ne2 Nzyuenne
KHUIAKOCTH: PACTBOPCHUE B KOMMYHHKAITHOHH
br3HIecKux
KHIKOCTH rasa, BI€ CETH S
CBOMCTB JKUIIKOCTH
KaBUTAaIUsl, 00IUTEpalus. Uureper).
ITonroroBka n
odopmiieHue
oTYeTa K
nabopaTtopHoOH

pabore




1.2 Tunpocraruka:

[IpopaboTka

JIEKIHOHHOTO
THAPOCTATHYECKOE
N Marepuana,
JIABJICHUE U €T0 CBOWCTBA;
N CaMOCTOSITETTbHOE
ypaBHeHUs1 ~ Dilepa H .
. n3ydeHue yuyeOHou
MONHBIA  quddepeHnan
1 HAy9IHO WHnuBHIyanbHOe
JIABJICHUSI Ul PaBHOBECHS
. JUTEPATYPhI cobeceno-BaHue.
CIIOIIHOM Cpeasl;
8 . ITouck Samura
OTHOCHTEITbHBIN MOKOIA N
JIOTIOJTHUTENBHOM 1ab0PaTOPHBIX
JKHIKHX CPell B COCYAaxX;
UHPOPMALIUH T10 pabor
OCHOBHOE ypaBHEHUE
TeMe (paboTta ¢ Ne3 Msmepenue
THAPOCTATHKH;
O6nbmmnorpaduyec | ruaIpOCTAaTHIECKOTO
a0COJIIOTHOE, H30BITOYHOE
N BAKVYM-METDIIECKOO 05 |1.5/0.51 14 |KuM MaTepuanamm, JIABIICHHS, MK-2.1,
Yy P ' e C 3JICKTPOHHBIMH Neq IK-2.2
JIABJICHWYS, N
Oonbmmorexamu 1 | T'mapaBaugeckuin
Ibe30MeTpHYECKast
20P, npecc. 3aKoH
BBICOTA;
UH(OPMAITHOHHO- Tackans
3akoH [lackans;
KOMMYHHKAI[HOHH Pemenue
CHJIBI JTABJICHUS JKUIKOCTH
BI€ CETH MHIUBHIYTBHBIX
Ha TUIOCKHUE u
. WurepHer). 3a/1a4d Mo pazjesiam
KPUBOJIMHEHHBIC CTCHKH,
IMoaroToBka u THIPOCTATUKH.
HEHTP H TeJIO JABJICHUS,
odopmiieHue
OpUOOPBI ISl U3MEPEHHs
oT4eTa K
JIaBJICHYISL; .
nabopatopHoi
3aKOH Apxumena,
pabore
TUTaBaHHUE TeJl.
IMpopaboTka
JEKIUOHHOTO
1.3 OcCHOBBI KHHEMATHKU
marepuana,
JKHIKOCTH:
CaMOCTOATETbHOE
BUJIBI JIBIDKSHUS .
n3ydyeHue yaeOHou
JKHIKOCTH;
1 HAY4YHO
THIPaBIMYECKUE
] JUTEPATYPHI
AIIEMEHTHI TIOTOKA,
[Touck
YpaBHEHHS N
HEPa3pPbIBHOCTHU JUIA AOTIONTHHTCIILHOR
pasp . N uHdopmanyu no | MHauBuayanbHOE [K-2.1,
SJIEMEHTAPHON CTPYUKH H 1 14
Teme (pabota ¢ cobeceoBaHuMe. [K-2.2

MOTOKOB HIKOCTH,
CpemHsIsI  CKOpOCTb |
pacxozn IOTOKa;

BUXPEBOE TEUEHHE: POTOP,
BUXpEBasl JIMHHS, TpyOKa,
HHTB;

olrmiee MpeacTaBICHHE O
pexKUMax OBUKCHUA.

6ubnnorpaduyec
KAM MaTepuaiaMmu,

C DJIEKTPOHHBIMHU

OMOIMOTEKaMHU U

30P,
UH(OPMAIIHOHHO-
KOMMYHHKAITHOHH
BI€ CETH
WurepHer)




1.4 OCHOBEI
THIIPOANHAMUKH:
ypaBHeHue bepnymm juis
3JIEMEHTapHON CTpPYHKH U
JUId TOTOKA KHJIKOCTH U
rasa;

Harop (yJelbHasi SHEePTrHsi)
JKUJIKOCTH;

koadurment Kopuomuca;

[IpopaboTka
JIEKIIMOHHOTO
MaTepuana,
CaMOCTOSITENIbHOE
n3ydeHue yuyeOHou
U Hay4HO
JUTEPaTypPhI
Iounck
JIOTIOJTHUTEIbHON
“HGOPMALIUH T10
teme (paboTta ¢
oubimorpaduuec

NunuBuayansHoe
cobece0BaHUE.
3amura
11a00paTOPHBIX
pabor
Ne5 Nnmoctpanus
ypaBHEHHS
bepnysn,
Ne6 TlocTpoenne

MK-2.1,

HaropHas u 1 | 1/0,61 17,4 |xum maTepuazaMu 9
P ’ ' p ’ HaTOPHOH U IK-2.2
MbE30METPHYCCKAs JTHHUH C JNIEKTPOHHBIMHU N
. ITbE30METPUUECKOM
I HICAIbHON u OMOIMOTEKAMH 1 .
o JIMHUH 17151
peabHOI KHUIIKOCTH; 30P,
TpyOOIpoBoOIa
nU3MepeHne HAaIopoB, UH(OPMAITHOHHO-
JTaBJICHUN acXoll0OB U KOMMYHUKALHOHH | 0 DO THBICHHA
> P Y Pemenue
cKopocTeit JBIDKCHUS BI€ CETH
WHMBUTYaTbHBIX
JKHIKOCTH; WurepHer).
3aj1a4 1o pasgenam
UCTEUeHNE JKHIKOCTH, IMoaroToBka u
THAPOAUHAMUKH
HaCaJIKH. odopmnenue
oT4eTa K
nabopatopHoi
pabote
[IpopaboTka
JICKIIMOHHOTO
1.5 T'mnpasnuyeckue a
Mmarepuaa,
CONPOTHUBIICHUS. WunuBuayanpHO
CaMOCTOSITETTbEHOE
Pexum JBIDKEHHS .| cobecenoBanue.
u3ydeHHue yueOHoH
JKHIKOCTH: 3anmra
1 HAY9IHO
KPUTEPHU noaoous. 11a00PaTOPHBIX
JUTEPATyPhI
Pesxxumbl TEUSHUS pabor
o [Tonck
(JTaMHHApHBIN u o Ne7 Pexxumsl
. JIOTIOJTHUTENILHOU
TypOyJIEHTHBIN); IBIDKEHHS IOTOKA
UHPOPMALIUH T10
(hopMmyJIBI TOTEPH HAIOPA, KHUKOCTH;
Teme (paboTa ¢
MOJTy IMITHPHIECKIE No8 Ompenenenwe
oubnnorpaguuec
TEOpHH TypOyJICHTHOCTH; MOTeph Haropa 1no [K-2.1,
05 05 16 |xum MaTepuazami,
BIIMSIHUE BSI3KOCTHU JUTHHE; I1K-2.2
C JJIEKTPOHHBIMHU
JKUJIKOCTH u Ne9 Onpenenenue
OubIMoTeKaMH 1
IEPOXOBATOCTH CTEHOK Ha 0P MECTHBIX IT0TEPh
COTIPOTHBIICHHUE; ’ Haropa.
MH(OPMAITOHHO-
MOTEpU HAmopa Mo JIHHE 3amuTa
KOMMYHHKAITHOHH N
MOTOKA,; KOHTPOJIBHON
b€ CeTU
MECTHBIE  COMPOTHBIICHHSI paboThI 1Mo
TpyOOIPOBOOB; Mireprer). TUAPABINIECKOM
pyoorp ’ ITogroToBka u P y
CONPOTHBIICHUE TEN MpHU pacuety
odopmitenue
o0TeKaHuU MTOTOKOM, TpyOompoBoa
N oTyera K
o bEMHast CUIa. .
nabopaTtopHoOi

pabore




ITpopaboTka

JIEKIIUOHHOTO

Marepuana,
1.6 Hecranmonaphsie CaMOCTOATEIbHOE
TEUCHUS: n3ydyeHue yueOHon
CHJa JaBJCHUs CTPYyH Ha Y HAy4IHO
HETIOIBIKHYIO u JUTEPATyPHI
JIBIDKYILYIOCS TPErpa/ibl; IMouck
UCTEUCHNE pu JIOTIOJTHUTEIILHOM
MEPEeMEHHOM HAaIope; 05 177 nHdopmanuu o | WMHIMBUAYaTbHOE MK-2.1,
HEYCTaHOBHBILIEECS ' ' teme (paboTta ¢ cobeceioBaHMe. IK-2.2
HAIOpHOE JIBIDKCHHE oubimorpaguuec
HEC)KUMAEMON  JKUJIKOCTH KM MaTepuaiaMu,
B HEYIpYroMm C JJIEKTPOHHBIMHU
TpyOOnpoBO/E; oubnmoreka u
TuApoygap B TMPOCTOM S0P,
TpyOompoBoe. UH()OPMAIIMOHHO-

KOMMYHHKAIIOHH
BIE CETH

WnTepner).
Hroro no pazaeny 4 | 4/1,61 95,4
HWroro 3a cemectp 4 | 4/1,61 95,4 3auéT
Hroro no aucnumnnuze 4 4/1,61 95,4 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

1. TpaaunuonHsie 00pa30BaTEIbHBIE TEXHOJOTHU OPUEHTHPYIOTCS Ha OpraHU3AIMIO
00pa3oBaTeNbHOTO  MpoLlecca, MPEANONArapilyl0 MPSMYI TPAHCISAIUI 3HAHUA  OT
MpernoaaBarelis K CTy/IeHTY (IPEeUMYIIeCTBEHHO HAa OCHOBE OOBSICHUTEIbHO-HIUTFOCTPATHBHBIX
METOJIOB 00y4eHHUst). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
pPEnpOyKTUBHBIA XapaKTep.

@®opmbl y4eOHBIX 3aHATHIH C UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

NudopmanronHas JieKmust —  [OCIEIOBATEIbHOE W3JIOKEHHWE  MaTrepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYILECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTHueckoe 3aHATHE, MTOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMI M HAaBBIKOB 110
MPEIJI0KEHHOMY aJITOPUTMY.

JlaboparopHasi paboTa — opranusanus yueOHo! paboThI C pealbHBIMH MaTEPUATbHBIMU U
WH(POPMAIIMOHHBIMH OOBEKTaMH, HKCIIEPUMEHTaJbHAsA padoTa C aHAJOTOBBIMH MOJCIISIMHU
pealbHbIX OOBEKTOB.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeIHLHOrO Ipolecca,
KOTOpasi MpeJrnoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3[IaHUE YUEOHBIX MPOOIEMHBIX
CUTyaIu# JIJIsl CTUMYJIUPOBAHMS aKTUBHOM IMO3HABATEILHOU JAESATEIIHBHOCTH CTYICHTOB.

@®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUYEeHHUS:

[IpoOneMHass nexkuust — U3JIOKEHHE MaTepuayia, MPEANoJaramiiee IMOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE PA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHME KOMMEHTApUU, CBSI3aHHBIEC C PA3NIMUYHBIMU MOJEISAMH MHTEPIIPETAIlUU U3Y4aeMOro
Marepuana.

[IpakTnueckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpraHu3amus y4eOHOW paboThI,
HamlpaBlieHHAs Ha pelIeHHe KOMILUIEKCHOW y4eOHO-TO3HaBaTeIbHOU 3a/ladyu, TpeOyrolei oT
CTYyJICHTA TPUMEHEHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUM, TaK U TPAKTUUECKUX HABBIKOB.

3. VHTepakTUBHBIC TEXHOJOTHUU — OPTaHU3alNs 00pa30BaTEIBLHOIO IMpoIlecca, KOTopas
MpEeANnoaraeT akTUBHOE U HEJIMHEMHOE B3aMMOJIEHCTBHE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYUMOTO JUIA HHUX 0O0pa3oBaTeNbHOro pesyibTata. Hapsamy co
CIEUMATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  TakOro  pojJa  NPUHIMI  HUHTEPAKTUBHOCTH
MPOCIICKUBACTCI B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHH.
HHTEepakTUBHOCTH MOAPA3yMeBaeT CyOBheKT-CyOhEKTHBIE OTHOIIIEHHUS B X0Jie 00pa30BaTeIbHOTO
mpoiiecca M, Kak ciencTsue, GopMHUpOBaHKE caMOpa3BUBAIOIIEHCs NH(OPMAITMOHHO-PECYPCHOM
cpensl.

®opMbI yUeOHBIX 3aHATHH C HCIOJb30BAaHUEM CHEIUATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexumsi «0OpaTHOM CBSI3M» — JICKIUSA—TIPOBOKAIMS (M3JI0KEHWE MaTepHaia ¢ 3apaHee
3aIUIAaHUPOBAHHBIMU OIIMOKaMHu), nexuus-oecena, JEKLHUSI-TUCKYCCHUS,
JEKIUA-TIPECCKOH(PEPEHITHSI.

4.  HWubopMallMOHHO-KOMMYHUKAIIMOHHBIE ~ O0Opa3oBaTelbHbIE  TEXHOJNOTUH  —
opraHu3aIys 00pa30BaTeILHOTO MPOIlecca, OCHOBAHHAS HAa TPUMEHEHUH CIICIIHAIM3UPOBAHHBIX
MPOrPaMMHBIX CPE M TEXHHUECKUX CPENICTB padOThI ¢ MH(OpMALIHEH.

®opMbl y4eOHBIX 3aHATHH C HCIOIB30BAaHUEM HWH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

Jleknusa-Bu3yanu3anus — U3JI0KEHHE COAEPKaHUS COMPOBOXKIAECTCS MPE3EHTALMER
(teMoHCTpaIeil yaeOHbIX MaTepHaioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUICOMATEPHUAIIOB).

JlaboparopHoe 3aHsATHE B (hopMe BUPTYyabHON BH3yallM3allid MPOIECCOB U SIBICHUU,
MPOUCXOAAIIMX B JKUJIKOCTH M JEATEIBHOCTH C HCIOJIB30BAHUEM CIEHHAIN3UPOBAHHBIX
MPOTrPaMMHBIX CPE/I.



6 YueOHO-MeTOANYEeCKOe 00eclieueHHe CaMOCTOSITe/IbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJIA IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUIITIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

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

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

3. Urepennuxt, J.B. I'unpasnuka : yueOnuk / JI.B. Illtepennuxt. — 5-¢ uzn., crep. —
Cankr-IlerepOypr : Jlanp, 2015. — 656 c. — ISBN 978-5-8114-1892-3. — Tekct
anekTpoHHbi /[ JlaHb . DJJEeKTPOHHO-OmOimoteyHas  cucrema. —  URL:
httns://e.lanhook.com/hook/64346 (nata o6namernus: 31.08.2019). — Pexum noctvma:

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. F'mppasnuka u ruaponpusos [Texcr] : yueonoe mocodue. [T.] 3/ H. C. 'ynunun, E. M.
Kpusenko, b. C. Maxoukos, W. JI. IlacToeB ; mox obmr. pex. 1. JI. ITactoera; pen. coser : JI. A.
[Tyukos (mpen.) u ap. - 4-e uzm., crep. - M. : I'opnas kuura : MITY, 2007. - 519 c. : ui., rpad.,
CXEMBI, Ta0JI.

2. Kpectun, E.A. 3agaunuk 10 TUApaBIvKe ¢ IPUMEPaMH pacueToB : yuebHoe mocodue /
E.A. Kpectun, U.E. Kpectun. — 4-e u3n., crep. — Canxrt-IletepOypr : Jlans, 2018. — 320 c. —
ISBN 978-5-8114-1655-4. — Tekcr : anekTpoHHbIH // JlaHb @ 31€KTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/98240 (nata obparenus: 31.08.2019). — Pexum
JOCTYTIA: [T aBTOPHU3. TTOJIb30BATEIICH.

3. Ko3zbipp, N.E. TIpakTikyM 1o TuapaBiuke : ydeOHO-meToandeckoe mocodue / M.E.
Ko-3p1pb, U.®. ITukanosa, H.B. XanoB. — Cankr-IletepOypr : Jlanb, 2016. — 176 c. — ISBN
978-5-8114-2043-8. — Tekct : anekTpoHHBIH // JIaHb : 21eKTpOHHO-OMOIHOTeYHAs CHCTeMa. —
URL: https://e.lanbook.com/book/72985 (mara oGpamienus: 31.08.2019). — Pexxum mocrymna:
JUI aBTOPU3. MTOJIb30BaTENIEH.

B) MeToanyeckne yKazaHusi:

1. Manko E.IO., YcoB N.I'. Mexanuka >XHIKOCTH U raza: MeToguueckue ykKa3zaHUs K
1abopaTopHbIM paboTaM MO AUCUUIUIMHAM «MeXaHuKa JKUAKOCTH U razayn, «l'mapaBiuka» c
UCIIOJIb30BAaHUEM SKCIIEPUMEHTAJIbHON YCTaHOBKM i cTyneHToB HampasieHuil 190100 u
cnenuanpHOcTelt 190205. Marautoropek: 'OY BITO « MI'TY», 2013. - 24c.

2. Manko E.IO., YcoB N.I'. MexaHnuka XHIKOCTH U raza: MeToauueckue yKa3zaHUs K
1abopaTopHbIM paboTaM MO AUCUUIUIMHAM «MeXaHuKa JKUIAKOCTH U razayn, «l'mapaBiuka» c
UCTOJIb30BAaHUEM HMMMTAIIMOHHBIX Mojeded Juig cryneHToB HampasieHudt 190100 wu
cnenuanpHOcTel 190205. Marautoropek: FOY BITO « MI'TV», 2013. —40 c.

3. Kytny6aes, . M. I'unpaBnuka ¥ rUAPOITHEBMOIIPUBO | METOANYECKHE YKa3aHUs K
KOHTPOJIbHBIM paboTaM Mo aucuuiinHaM "MexaHuka >kujnkoctd u rasa", "['mumpaBiuka",
"I'mppasnuka u ruaponaesmornpuson” / M. M. Kyrtnyb6aes, E. 10. Manko, 1. I'. Ycos ; MI'TY,
Kagenpa ropHelx MalmMH M TPAaHCHOPTHO-TEXHOJIOTMYECKUX KOMILIEKCOB. - 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 (mata oOpamenus: 31.08.2019). -
MakpooOBeKT. - TEKCT : 37IEKTPOHHBIH.

4. Manxo, E. 0. 'unpasnuka u ruporHeBMONPUBOJ : JlabopaTtopHbiii mpakTukyM / E.
0. Manko, U. I'. YcoB ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 snekTpoH. ONT. TUCK
(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., YcoB N.I'. OnbiTHOE
MOATBEPKJICHUE MEXaHUKA KUJIKOCTH KUIAKOCTHBIMH Iprbopamu: MeTtoandeckue yka-3aHusl K
nabopatopHbIM paboTam Mo gucHUIiMHAM «MeXaHuka >KMIKOCTH W Trasza» JUisl CTYJEHTOB
cnenuansHocteit 130400, 190109, 150201, 151001 Bcex ¢gopm oOyuenusi. Marautoropck: [OY
BITIO « MI'TVY», 2013. - 22c¢.

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Hanmenosanwne 110 Ne moroBopa Cpox 1eCTBUS JIMLICH3UN

MS Windows 7

Professional(ums  |[A-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovyHO

Professional

7Zip ¢B0001HO pacnpocTpaugemoe I10 0eccpoYHO

ONEeKTPOHHBIE

IUTaKaThI 110

JIUCLIATIIINHE K-278-11 ot 15.07.2011 O6eccpouHo

"I'mapaBnuka u

THAPOIPHUBOL"

FAR Manager cB00OOAHO pacrpocTpansemoe 10 OECCPOUHO
IIpodeccnonanbHble 0a3bl JAHHBIX M MH(POPMAIHOHHBIEC CIPABOYHbIE CHCTEMbI

HasBanue xypca Cchlnka
®denepanbHOE rOCyJIapCTBEHHOE OX0KETHOE
yupexaenne «DeaepanbHbiii HHCTUTYT mpombinuienHo#|URL: http://wwwl.fips.ru/

COOCTBEHHOCTHY
Nudopmarnmonnas cucrema - EquHoe okHO gocTymna K
HH(OPMAIIMOHHBIM pECYpcaM

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

[MTouckosas cucrema Axagemust Google (Google Scholar) [URL: https://scholar.google.ru/

Hanumonanenas UH(POPMALMOHHO-aHAIUTHYECKAs
cucreMa — PoccHiiCKniT MHAEKC HayYHOTO IUTHPOBAHUS
(PUHIL)
DnekTpoHHas 0a3za meproanYecKux u3maHuii East View
Information Services, OO0 «MIBUC»

9 MartepuajJILHO-TEXHHYECKOE o0ecneueHne TUCIUIINHBI (MOLYJIf)

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

https://dlib.eastview.com/

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:



B cootBercTBUM C y‘Ie6HBIM IJIaHOM IO JUCHUIIIIMHE NPEAYCMOTPCHBI CJICAYIONIUC BUIbL
3aHATHI: JICKOWHA, MPAKTUYCCKUC 3aHATHA, na6opaToprle 3aHATHA, CaMOCTOATCIIbHAA pa60Ta,
KOHCYJIbTallH, 3a4€CT , S5K3aMCH.

VuebOHbIe AYJAUTOPHUU IJIA IIPOBCACHUA 3aHATHH JICKIIMOHHOI'O THUIIA:
- MYJIBTI/IMCI[I/II;'IHLIG CpCACTBA XpaHCHU, [ICPCAAYN U TPCACTABICHUA HH(bOpMaI_II/II/I.

VY4ebHble ay JUTOPUN I IPOBEACHUS 3aHATUH JUIs IPOBEICHHSI IPAKTUYECKUX 3aHATHIH:
- MyJIbTUMEIMIHBIC CPEJICTBA XPAHEHUs, IEpeaayy U MPeCTaBIeHU HH(pOpMaI;
- 10CKa, MyJIbTUMEIUNHBINA IIPOEKTOP, KPaH.

VY4eOHble ayIUTOPUHU Ul IPOBEAEHUS TPYIIOBbIX U UHIMBUIYAJIbHBIX KOHCYJIbTALUMI,
TEKYIIEro KOHTPOJISL ¥ IPOMEXYTOUYHOM aTTECTAlluN

- MyJIbTUMEIMAHBIC CPENICTBA XPAHEHUS, IEpeAayy U MPeCTaBIeHUs HH(popMaImy;

- 10CKa, MyJIbTUMEIUNHBINA IIPOEKTOP, IKPaH.

[Tomernenust st CaMOCTOATEIHLHOM PabOTHI 00YUYAIOIIUXCSI:
- IepcoHabHbIEe KOMIbIOTEPHI ¢ makeToM MS Office, BbIX010M B HHTEPHET U € AOCTYIIOM
B 2JICKTPOHHYIO 00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

[Tomenienuss IS XpaHEeHUS W NPOPWIAKTUYECKOTO OOCIYKUBaHHUS  yd4eOHOTro
000pyI0BaHUS:

- CTeJUIAXKH JUIS XpaHEHWs Y4eOHO-HATJISIHBIX TOCOOMH W ydeOHO-METOIMYECKON
JOKYMCHTAIHU.

VY4ebHble ayJUTOPUH [T TPOBECHUS JTAOOPATOPHBIX paboT:

Kommnexc yue6HbIN «[ MpaBnnyeckue NpuBo/Ibl U CPEICTBA aBTOMATU3ALIUN»;
Kommnekc yuebnslit «I uapoaBTomMaTukay;

Komruiekc u1st oTpabOTKM HABBIKOB POEKTUPOBAHUS;

JIaGoparopus yueOHast ruapaBinueckas «Kanenabka»



IIpuno:xenue 1

YueGHO-MeTOAMYECKOe OfecedyeHe CAMOCTOATEIbHOM PAGOTHI 00YIAIOIIAXCA

Mo ancumnanHe «fmapasanka» NpegycMoTpeHa ayauTopHaa U BHeayaUToOpHasa caMocTonTe lbHanA
paboTa obyvatowmxcs.

AyauTtopHasa camocToATeibHasA paboTa CTyAEHTOB npeanonaraet MHAMBUAYaNbHble cobecegoBaHNA U
COOBLEHNA Ha NEKLMOHHbIX 3aHATUAX, saupury raboparopusix pasor U BbINOJAHEHWE UHANBUAYANbHbIX 3a4aHUI Ha
NPaKTUYECKUX 3aHATUAX.

MpumepHble BONpPOCbl ANA ayAUTOPHbIX UHAUBUAYANbHDbIX cobeceaoBaHMii U cOObLWeHNIA:

1. Tema XugkocTs 1 ee (pU3MIECKHE CBONCTBA:

1. CsolicTBa paboumx xRuakocteit. OCHOBHbIE MOHATUA U ONpPeaeNeHnsA KUAKOCTH.
2. TINOTHOCTb M yAe/bHbIA BEC }KUAKOCTU.
3. CKMMaemMoCTb XKUOKOCTH.
4. KoadpdpuumeHT 06bEMHOrO CxKaTUA.
5. KoadduumeHT Ten10BOro paclimpeHuns.
6. Moaynb ynpyroctm *naKocTtu.
7. BA3KOCTb XMAKOCTW.
8.  KoadpPpuuMEHT KNHEMATMYECKOM BA3KOCTU KUAKOCTU.
9. KaButauma KMAKOCTK, cnocobbl NpeaoTBpaLLEeHUS.
10. ObauTepaLMA KUOKOCTU.
2. Tema I'mapocraruka:
1. TnppocTaTKa, OCHOBHbIE MOHATUA N ONpeaeneHus.
2.  ToHATMe rmapoCcTaTUYECKOro AaBeHuUA.
3.  EAVHMUBI U3MepeHuA rmapocTaTMYeckoro AaBfeHus.
4. CsoWcTBa rmMAapoCTaTUYECKOro AaBAEHUA.
5.  MNoHATUA rMapoCcTaTUYECKOro AaBneHuA: abcontoTHOE, aTMOCHEPHOE, U3OBLITOYHOE M BAKYyM.
6. [OuddepeHumanbHbie ypaBHeEHUA Jiinepa ANA PAaBHOBECUA KUAKOCTHU.
7. OcCHOBHOe ypaBHeHWe rMApoCTaTUKW.
8. 3akoH Apxumega.
9. 3akoH [MacKkans.
10. MexaHun3Mm C UCMOJIb30BAHNEM YPABHEHUA TMAPOCTATUKN, AOMKPAT. U MYAbTUMNNKATOP.
11. MexaHU3M C UCMOJIb30BAHNEM YPABHEHUA TMAPOCTATUKN,  MYJIbTUMIMKATOP.

12. N3mepeHune AaBneHUA }KUOKOCTH.

13. PaBHOBecHE }KMAKOCTM B COOOLLAOWMXCA COCYyAax.

14. Cuna gaBneHnAa KXNMAKOCTU Ha BEPTUKAJIbHYIO CTEHKY.
15. Cuna gaBneHna KNMAKOCTM Ha TOPU3OHTAJIbHYIO CTEHKY.
16. Cuna gaBneHma XNMAKOCTU Ha HAKJOHHYIO CTEHKY.

17. OnpeaeneHue TONLWMHbI CTEHKW.

18. 'mapogmMHammnKa, OCHOBHbIE ONpeaeneHus.

3. Tema OcHOBBI KWHEMATUKH KUIKOCTH .

[eomeTpuma NOTOKOB XUOKOCTH.

Knaccndumkauma noTOKOB KMAKOCTU
Pexnmbl ABUKEHUA KMAKOCTU. Yncno PeltHonbAaca.
JTaMMHapPHbBIN PeEXMM ABUKEHMA KNUAKOCTU U ero 3aKOHOMEPHOCTY.
Pacxopg v cpeaHAa CKOPOCTb MOTOKA NPY NAMUHAPHOM peXKUMe.
TypOYNEHTHbIN peXum ABUMKEHUA KUAKOCTU U €ro 3aKOHOMEPHOCTU.
3aKOH HepPaspbIBHOCTM NOTOKA KUAKOCTU.

Noup,kwnNpeE



8. [MpumeHeHWe OCHOBHbIX YPAaBHEHWUIN ABUMKEHNA MOTOKOB HKUAKOCTU A1A U3MEPEHNA CKOPOCTEN U
pacxo40B XUAKOCTHU.

9. MoKeT M paBHOMEPHOE, ABUKEHWNE ObITb HEYCTAHOBUBLUMMCS, @ HEPAaBHOMEPHOE -
YCTAHOBMBLUMMCA?

10. [aiTe onpeaeneHuns u npueeamTe NPUMepbl BUAOB ABUKEHUA KUAKOCTU YCTAaHOBMBLUEFOCA U
HeyCTaHOBMBLUEroCA, HaNOPHOro U 6e3HaNOPHOro, PaBHOMEPHOFO U HEPABHOMEPHOFO, NABHO
MeHsAtoLWerocs.

11. Y10 TaKoE NMHUA TOKA, TPYOKa TOKa M 3NeMeHTapHan CTPYMKa?

12. Tpw KaKMX yCNOBUAX COXPaHAETCA NMOCTOAHCTBO pacxoAa BAO/b MOTOKA?

13. B yem oTanume TypbYNEHTHOrO TEYEHMA HKUAKOCTU OT TAMUHAPHOIO?

14. MoAcHUTe GM3MYECKMIA CMbICST U MPaKTUYECKOe 3HauyeHune KpuTtepua PeliHonbaca.

15. BanaeTt in TemnepaTypa KUAKOCTU Ha BEIMYMHY KPUTUYECKOW CKOPOCTU, MPU KOTOPOIA NPOUCXO4UT
CMEHa PEKNUMOB ABUMKEHUA?

16. Ha3oBWTe CBOWCTBA 3/IEMEHTAPHOM CTPYMKM.

17. O6BACHUTE, YTO TAaKOE IMHWUA TOKA, KaK BbIFIAAUT CTPyMYaTas MoLe b MOTOKA, YTO TAaKOE «XKMBOE
ceyeHme», KCMOYEHHbIN NEPUMETPY U KTUAPABANYECKUN pagmuyc»?

4. Tema OCHOBBI THAPOTUHAMUKH.
1. TwnppoAnHamMKa, OCHOBHble onpeaesneHus.
2. 3aKOH COXpaHEeHUA IHepPrMm ANA NOTOKA KUAKOCTU. YpaBHeHMe bepHynan ana NnoToka naeanbHoM
KUOKOCTH.
3. YpaBHeHue bepHyanu ana CTpymKM naeanbHOM XKUAKOCTY.
YpasHeHue bepHynam ana noToka peanbHOM KUAKOCTH.
5. YpaBHeHuWe bepHyAnu ana CTpymKM peanbHOM KUOKOCTU.

E

5. Tema I'mapaBnuueckue CONpOTUBIEHUS. PEXUMBI IBUKEHUS KUKOCTH
Cnocobbl NpeaoTBpalLeHUs rmapaBANYeckoro yaapa..
MoTepw Hanopa (aaBneHus), onpeaensemble AAnMHOM Tpybonposoga, popmyna Japcu.
OnpepgeneHne MecTHbIX NOTepb Hanopa (aasneHun) B Tpybonposoae, dopmyna Belicbaxa.
OnpepeneHune notepb Hanopa (gasneHua) B Tpybonposoge, dopmyna apcu-Beicbaxa.
PacueT 0bwero conpoTnBaeHUs B npoctom Tpybonposose.
MocnepoBaTtenbHOE coeaMHEHUE NPOCTbIX TPY6ONpPOBOAOB.
MapannenbHoe coegMHeHUe NPoCTbiX TPY6ONPOBOAOB.
OnpeaeneHune NoTepb AaBAEHUA B peasibHOW rmapocucTeme.
. ®opmyna Topuuennu.
10. UcTeueHUne XUAKOCTU Yepes Masioe OTBEPCTUE B TOHKOM CTEHKe.

©ONOU A WNE

6. Tema HecTtaumoHapHble TeyeHuA.
1. KakoBa popmyna cubl AaBNEHUA CTPYM Ha ABUNKYLLYIOCA, HAa HENOABWKHYIO Nperpagy?

2. KaKkue TpyLHOCTU BO3HUKAIOT NpY pacyéTe BpeMeHU ONOpPOXKHEHUS pe3epByapa NnepemeHHOoro
rOPM30HTaIbHOrO ceveHuns?

3. Y70 npomncxoamT c KoapPpULMEHTOM pacxoaa K KOHLY NpoLecca ONopoXKHeHUA cocyaa?

4. YcKopUTCA MAKU 3aMe/INTCA ONOPOXKHEHWE Cocy/a Yepes OTBEPCTME B ero [iHe, ec/iv 3TO OTBepcTue
CHabaWTb BHELUHUM LMAUHAPUYECKMM HacagKom?

5. Yem npeHebperatoT Npu BbIBOAE YPABHEHUA HEYCTAaHOBUBLLETOCA ABUKEHWUA KULKOCTU B
TpybonpoBozae?

6. B cBA3M C 60/1bLLIOI BENMUYMHOWM MHEPLMOHHOIO Hanopa Kakoe TeEXHUYECKoe CPeaCTBO ceayeT
NPUMEHUTb, YTOObI ABUMKEHME }KUAKOCTM Ha OCHOBHOM y4acTKe TpybonpoBoaa 6b1710 YCTaHOBUBLUMMCA?



7. 470 TaKoE rnapoyaap?

8. Yem MOXKHO YMEHbLLUTb YAapPHOE NOoBbIWEHWE AaBNEHNN?
9. Yem racatca yaapHble BOJIHbI C TEYEHUEM BPEMEHU?

10. KaK paccymTbiBatoTCA 3aTOM/IEHHbIE OTBEPCTMA N HAacaaKu?

11. Kak M3MeHATCA pacxom, U CKOPOCTb NMPU UCTEYEHUWN KUAKOCTU Yepes UMIMHOPUYECKUIA HAaPYKHbIN
HacaZoK Mo CPaBHEHMIO C UCTEYEHMEM €€ U3 KPYI/ZIOro OTBEPCTMA TOTO Ke ANameTpa B TOHKOM CTeHKe
nog, Tem e Hanopom?

12. Yem OT/IMYAETCA HAPYKHbIV LUAVHAPUYECKUIA HAacafoK OT Tpy6bI?

13. B 4ém 0Cc0BEeHHOCTU UCTeYEHUR KNOKOCTU U3 60nbLWoro OTBEPCTUA NO CPAaBHEHUIO C UCTEYHEHNEM eé
M3 Manoro oTeepcTna

14. Twapoctatuyecknn ygap. Popmyna *Kykosckoro H.E. ana rugpoyaapa.

15. Cnocobbl npeaoTBpaLleHms rmapasaMyeckoro yaapa

MpumepHble BONpocbl ANA 3aWmTbl NabopaTopHbIX paborT:

1. Tema XKunkocts u ee pusnyeckue CBONUCTBA!
1. B 4éM oTAMYME KUAKOCTEN OT TBEPAbIX TEN U ra30B?

2. KakoBa B3anmocCBA3b mexay NAOTHOCTbIO N yaAe/IbHbIM BECOM )KM,EI,KOCTM? YKaxute nx eanHULbI.

3. Y70 HasbiBaeTcA KO3OPMLMEHTOM 0O BEMHOIO CHKATUA KUAKOCTM? KaKoBa ero cBsisb C MOAY/EM
ynpyroctu?

4. KaKkoBa CBA3b CKOPOCTHM 3BYKa B XXNAKOCTU C MOAY/IEM YNPYroCcT¥ N NNOTHOCTbIO )KVIAKOCTM?
5. Y710 Ha3bIBaeTCcA BA3KOCTbIO )KVI,CJ,KOCTM? B 4ém cOCTOMT 3aKOH BA3KOrO TPEeHUA HbtoToHa?

6. B uem NPpUHUMNNKUANbHAA Pa3HULUA MeXAY CU1aMN BHYTPEHHErO TPeHUA B XXNAKOCTU U CUNTaMU TPEHUA
npu OTHOCUTENIbHOM NepemeLl.eHnn TBép,Cl,bIX Ten?

7. KakoBa CBfA3b MeXAy AMHAMUYECKUM U KUHEMATUYECKMM KOahdULMEHTaMM BAZKOCTU? YKaKNUTE UX
eauHULbI.

8. Kakue Buapbl CuN B *KNAKOCTH paccmaTpmnBaroTCA B I'M,El,paB!'IVIKe?

9. YKauTe CcBOICTBa naeanbHOM )uakoctn. C Kakol Lebio B rapasanKke BBeAeHO NoHATUe 06
NAeanbHOM KUAKOCTU? B KaKMX cydasx Npu NpakTUYECKUX pacyéTax MOXKHO CYMTATb KUAKOCTb
naeanbHON?

10. OnuwunTe cxemy BUCKO3MMETPA IHrnepa. Kakyto BA3KOCTb OH M3MepaeT? YKaxKuTe cBA3b YC/IOBHOM
BA3KOCTM C KNHEMATUYECKOM U NocnesHel - C AMHAaMUYECKOM.

11. HanuwmnTe ypaBHEeHME COCTOAHMA ra3a u p,aiz'lTe onpeageneHne exogAuwnx B Hero BesIN4nH.



2. Tema I'mapocraruka:
1.KaKoBbl CBOMCTBA r’MAPOCTAaTUHECKOTO AaBNEHUA?

2. O6BACHUTE GU3UYECKNIA CMbICA BEUUMH, BXOAALWMX B AMddepeHLManbHble ypaBHEHUA paBHOBECUA
KMOKOCTU dnnepa.

3. KakoBbl $popma 1 ypaBHEHME NOBEPXHOCTU PABHOIO AAaBNEHUA: NPY aBCONOTHOM NOKOE XKUAKOCTY;
npv ABUXKEHMM COCYAA C M KUOKOCTbIO NO FOPU30HTA/IbHOM NJIOCKOCTU C YCKOPEHUEM; NpY BpaLLeHUn
COCYAa C XUOKOCTbIO BOKPYT BEPTUKAIbHOM OCK?

4. Kak popmynupyetca 3akoH Mackana? MNpueeanTte npumepsl rMAPaBAUYECcKUX YCTaHOBOK B CUCTEME
rmaponpueoaa, AeMCTBME KOTOPbIX OCHOBAHO Ha 3aKoHe MacKans.

5. KaKoBbl COOTHOLLEHUA MeKAY abCONOTHbIM AaBAEHNEM, U3ObITOYHbIM M BAKYYMMETPUYECKUM? YTO
6osblue: abcontoTHoe AasneHune, pasHoe 0,12MIa, unm nsbbiTtouHoe, pasHoe 0,06 MMMa npu
atmocdepHom gasneHnn pasHom 0,1 MMa?

6. l'|EMy paBHa B MEeTpPax BOAAHOTO ctonba Nnbe3omeTpunyeckan BbiCOTa ON1A aTMOCd)epHOI'O Ll,aBI'IeHMFI?

7. Mouyemy LEHTP AaBNEHMA BCEraa HaxoAMTCA HUXKE LEeHTPa TAXKECTM CMOYEHHOM NOBEPXHOCTU MJIOCKOM
CTEeHKMU?

8. Ob6bACHUTE, UTO TaKoe Nbe3oMeTPUYECKan U BapomeTpuyecKas BbicoTa. KaK yCTpoeH MexaHUYecKui
MaHomeTp?

9. Y70 TaKoe antopa AaBNEHMA U LEeHTP AaBAeHuA?

4. Tema OCHOBBI THAPOJUHAMUKH.
1. HazoBuWTE 3HEPreTUYECKUIN CMbIC/ KaXKA0ro ClaraeMoro ypaBHeHua bepHynau.

2. MoskeT m 6biTb KoaddumumneHT Kopronmca bonblue ayx? NMpueeguTe npumepsi.

3. YTo BAMAET Ha YMCNEHHOEe 3HaYeHne KoadpduumeHTa Kopmonmca?

4. NlaiiTe reomeTprUECKOE UCTONIKOBAHUE KaXKA0W COCTaBAAOLWEN ypaBHeHUA bepHynnu.

5. Y7o npeacTtaBaseT coboli pasHOCTb OPAMHAT HAMOPHOW IMHUM NAEANbHOMN KULKOCTU U PEANbHOMN?
6. YTo NpeacTaBaseT coboli pasHOCTb OPAMHAT HAMOPHOW IMHUM Y NbE30OMETPUYECKON?

7. KaK ygauHee Bcero NpoBOAWTb MJIOCKOCTb CPABHEHWUA NPU PelleHUn 3aau, CBA3aHHbIX C
MCNo/b30BaHWEM ypaBHeHUA bepHyaan?

8. HasoBuTe HasHauyeHWe NbesomeTpa, TPYOKK MNuTo.

10. Korpa HanopHaAa N Nbe3oMeTpU4eCcKana TMHNN napanneanbl? Korga B HanpasBneHUn ABUXKEHUA
HKNOKOCTU 3TN TNHUN cbnunkatoTea u Korga yganAarTca ogHa OT ﬂ,perl‘/Jl?

11. K KaKMM BblpaxKEHUAM NPUBOANTCA YpaBHEHUE BepHYANN B CNyvanx: a) HENOABUMKHOM KMAKOCTH; 6)
paBHOMEPHOrO ABUKEHUA 6e3 MECTHbIX CONPOTUBAEHWI; B) UCTEYEHMA HKUAKOCTU Yepes masioe
OTBEPCTUE C OCTPOI KPOMKOM NPU NOCTOAHHOM Hanope?



5. Tema I'mapaBnuueckue CONpOTUBIEHUS. PEKUMBI ABUKEHUS KUJIKOCTH
1. O6bACHUTE GU3UYECKMIT CMBICT KpuTepues: PeltHonbaca, pyaa v dinepa. B Kakux cnydasax J0MKHbI

NPUMEHATLCA 3TN KPUTEPUU?

2. YKaKuTe 3aKOH pacnpeaeneHma KacaTeNbHbIX HaNPsaXeHWM B LMAMHApMYeckom Tpybonposoae npu
NAMUHAPHOM TEYEHUN.

3. M306pa3uTe antopy CKOpocTel gna yCA0BUiA NpeablayLLero Bonpoca.

4. KakoBO COOTHOLIEHNE MEKAY CPeAHEN U MaKCMMA/IbHOM CKOPOCTAMM MPU NAMUHAPHOM TEYEHUM,
npu paBHOMEPHOM TYpPOY/IEHTHOM HAaNOPHOM TEYEHUU U B CHATOM CeYeHUM cBOH6OAHOM CTpyM npu
ncTeyeHun?

5. OT KaKMX NapamMeTpoB NOTOKa 3aBUCAT NOTEPU SHEPTUM NO AJIMHE NPU NaMUHAPHOM TeYeHUn?
6. Mpyn Kakom pexkume nmeeT mecto bosiee BbICOKana HEPaBHOMEPHOCTb CKOPOCTEN U MoYemy’?

7. O6BACHUTE MOHATUA «TUAPABANYECKUN TNaJKMNE» U KTUAPABANYECKM LLePOXOBaTbie» MOBEPXHOCTU.
MoKeT i1 o4Ha 1 Ta Ke Tpyba bbITb «rMAPABANYECKMN TNALKON» U «TUAPABINYECKU LLEPOXOBATOMN»?

8. O6BbACHUTE OCHOBHbIE IMHUU U 30HbI CONPOTMBAEHMSA Ha rpadmKe HuKypaase.
9. Noyemy nepsas 30Ha 3TOro rpaduKa Has3bIBaETCA «NIMHENHAAY, @ NOCNEAHAA - KKBagpaTUUHaaA»?

10. OT Kakunx GaKToOpOoB 3aBUCUT KOIPPULIMEHT rMAPABANYECKOrO TPEHNUA NPU TYPOYNEHTHOM TeYEeHUU, U
No Kaknm Gbopmynam MOXKHO ero onpesenuTs?

11. Kakre conpoTMBieHUA Ha3bIBalOT KMECTHbIMU»?
12. Mo kakoi bopmyne onpenenatoT NOTEPU SHEPTUM, BbI3BaHHbIE MECTHbIMU COMPOTUBAEHUAMM?
13. Kak onpefenntb NoTepro sHePrum Npu BHE3aMHOM PaCLUMPEHMM NOTOKA U BHE3AMHOM CY}KEHUU ero?

14. Yemy paBeH Ko3pPUUMEHT MECTHOFO COMPOTUBAEHMA NPU BXOAE KUAKOCTU B TPYBY 13 60/bLLIOTO
pesepByapa M Npu BbIXOLe NOTOKa U3 Tpybbl B 6onbLUIONM pe3epByap?

15. B 4éM NpUHLMN HaNOXKEHUA NOTEPb?

16. 3auem TpebyeTcs pacCcTosHME MeXKAY ABYMS CMEXHbIMU MECTHbIMW COMPOTUBEHUAMM HE MEHee
20-50 aMameTpoB Tpy6bl, YTO6LI NPUBECTU AaHHbIE O BEANYUHE KO3 dULMEHTA MECTHOTO
COMPOTUBNEHMWA B CMPABOYHOM MTepaType?

MpumepHble 3a8aHNA Y 3a4a4nN ANA NPAKTUYECKUX 3aHATUIT NpeacTaB/ieHbl B 3/1IEKTPOHHOM
usgaHum Kytnybaes N. M., Mauko E. 10., Ycos WU. T. TnapaBamka u ruaponHeBMONPUBOA [DNEKTPOHHbIM
pecypc] : MeToguyeckne yKazaHus K KOHTPOIbHbIM paboTam no aucumnamHam "MexaHuKa KULKOCTU U
rasa", "lvapasnuka", "Mmapasnuka u rmgponHesmonpusog”’; MITY, Kadegpa ropHbIX MalmnH u
TPaHCNOPTHO-TEXHONOMMYECKMX KOMMIEKCOB. - MarHuToropck : MI'TY, 2012.



IIpunoxkenue 2

O1nieHOUHBbIE CpeACTBA 1A IIPOBEAECHUS MPOMEKYTOYHOM aTTeCTalluu

a) MnhaHupyemblie pe3yabraTbl 06yyeHUA M OLEHOUYHbIE CPpeacTBa 418 NpoBeaeHUA NPOMEXKYTOUHON aTTecTauum:

Kog nHamkaTopa

NHan KaTop AOCTUXEHUA KOMNETEHLNUN

OueHoYHble cpeacTsa

MNMK-2: Cnoco6eH pa3pabaTbiBaTb TEXHUUYECKYIO M HOPMAaTUBHYIO AOKYMEHTALMIO AN MAlWWHOCTPOUTENIbHOIO NMPOU3BOACTBA, UCMbITAaHUA, MOAEPHU3aLUK,
3KCrJlyaTtauum, TEXHUHECKOro U CEPBUCHOI0 06Ccny)XMBaH1Usl U PEMOHTA ropHbIX MalWWH U o6opyaoBaHus pa3siM4HOro yHKLMOHAa/IbHOIO Ha3HA4YEeHUA C Y4ETOM
Tpe60oBaHUI 3KOJIOrMHECKON U NPOMbILLZIEHHOM 6e30nacHOCTH

MK-2.1:

MpeanaraeT pewweHns no NoBbILEHNUIO
3D PEKTUBHOCTU NCMONTb30BaHNS TEXHOIOMMYECKOro
obopynoBaHUA ropHbIX NpeanpuaTuii

MNepeyeHb TeoOpeTUYECKUX BONPOCOB K 3a4eTy:

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

CBowicTtBa paboumx Kuarocten. OCHOBHbIE NOHATUA U ONPEAENEHNA HKULKOCTU.
MAOTHOCTb M YAE/bHbIN BEC KUAKOCTU.
CHMMaEMOCTb KUOKOCTH.
KoaddnumneHT 06beMHoro cxkatus.
KoadppuumeHT TennoBoro paclimpeHms.
MoZayb ynpyroct *KMaKocTu.
BA3KOCTb KNOKOCTH.
KoappruneHT KUHEeMATUUECKOM BASKOCTU HKUAKOCTM.
KaButauma KuMAKOCTK, cnocobbl NpesoTBpaLLeHus.
O6nnTepauma }KnaKoctu.
mapocTaTMKa, OCHOBHbIE NOHATUA U ONpeaeneHus.
MoHATME rMAPOCTAaTUYECKOTO AaBNEHUSA.
EAVHWLBI U3MEpPeHUA TMAPOCTAaTUYECKOTO AaBAEHUA.
CBoWCTBA r*MAPOCTAaTUYECKOTO AABAEHUA.
MOHATMA rMAPOCTAaTUYECKOrO AaBaeHMA: abcontoTHoe, aTmocdepHoe, N3bbITOYHOE N BaKyyM.
OnododepeHumanbHble ypaBHEHWUA Ditnepa g5 PaBHOBECUA KULKOCTU.




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHLUN

OueHoYHble cpeacTsa

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.
55.

OcHOBHOe ypaBHeHWe rmMapocTaTUKK.
3aKkoH Apxumepa.
3akoH lNackana.
MexaHN3M € UCNOJIb30BaHMEM YPaBHEHUA TMAPOCTATUKM, LOMKPAT. U MyNbTUMNKATOP.
MexaH13M C UCMOoJIb30BaHNEM YPAaBHEHUA TMAPOCTATUKN,  MYAbTUMIMKATOP.
U3mepeHune gaBaeHua XULKOCTH.
PaBHOBecCHE }KMAKOCTM B COOOLLAOLLMXCA COCYAaX.
Cvna gaBneHua *KNMAKOCTU Ha BEPTUKAJIbHYIO CTEHKY.
Cvna gaBneHua *KNAKOCTU Ha TOPU3OHTAIbHYHO CTEHKY.
Cvna gaBneHua *KMAKOCTU Ha HAK/TIOHHYHO CTEHKY.
OnpegeneHune TOAWMHBI CTEHKMU.
MmapoanHammnKa, OCHOBHble onpeaeneHus.
[eomeTpura NOTOKOB *KUAKOCTU.
Knaccnudumkauma noTOKOB KNOKOCTU
Pexnmbl ABUKEHUA KUAKOCTU. Yncno PeltHonbAaca.
JTaMUHapHbIN peXnUM ABUKEHUA KULKOCTU N €10 3aKOHOMEPHOCTU.
Pacxopn u cpeaHAA CKOPOCTb NOTOKA NPU TAMUHAPHOM peXUME.
TypOyneHTHbIN PEXUM ABUNKEHUA KUAKOCTU U €ro 3aKOHOMEPHOCTH.
3aKOH Hepa3pbIBHOCTM NOTOKA XUAKOCTH.
3aKOH COXpaHEeHMA IHEPTUN ANA NOTOKA KUAKOCTU. YpaBHeHWe BepHynaun ona noToka naeanbHoOM
XUOKOCTU.
YpaBHeHWe bepHynnn ona CTPYMKN UaeanbHOM XKUAKOCTU.
YpaBHeHWe bepHynau ANA NOTOKa peanbHOM KUAKOCTU.
YpaBHeHWe bepHynnu ana CTpyMKn peanbHOM HKUAKOCTU.
MprmeHeHWe OCHOBHbIX YPaBHEHWUIN ABUKEHMA NOTOKOB KUAKOCTU A/1A U3MEPEHUA CKOPOCTEN U
pPacxoA0B UAKOCTH.
MapocTtaTnueckuii yaap. Popmyna HKykosckoro H.E. gnsa ruapoyapapa.
Cnocobbl NpeaoTBpalLeHMA rMapPaBANYECKOro yaapa..
MoTepw Hanopa (gasneHusn), onpeaensemble aavHol Tpybonposoaa, dopmyna Japcu.
OnpeaeneHne MecTHbIX NOTepPb Hanopa (AaBneHus) B Tpybonposoge, popmyna Beicbaxa.
OnpeneneHne notepb Hanopa (AaBneHun) B Tpybonposoae, dopmyna Aapcu-Bericbaxa.




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHLUN

OueHoYHble cpeacTsa

56. PacyeT obuero conpoTnsBieHMaA B NpocTom Tpybonposoae.

57. NocnepoBaTenbHoe coegnHEHME NPOCTbIX TPYH6ONpoBOA0Ss.

58. NapannenbHoe coeguMHeHME NPOCTbIX TPYOONPOBOAOB.

59. OnpeaeneHune noTepb AaBAEHUA B peasibHOM rmgpocucTeme.
60. ®opmyna Topuuennu.

61. VcTeyeHme }KNAKOCTU Yepes Masioe OTBEPCTME B TOHKOM CTEHKe.

TeopeTnyeckune BONPOCHI, TECTbI

NK-2.2:

OueHunBaeT HageXHOCTb pa6OTbI B npouecce
XWU3HEHHOIo UMKJia ropHbIX MalnH “n o6opy,u,OBava
pas3sin4yHoro CbYHKLI,VIOHaJ'IbHOFO Ha3Ha4eHns

MpaKTUyeckme 3aaHMA NPeACcTaBAEHbl B 3/1EKTPOHHOM  u3gaHum Kytaybaes U. M., Mauko E. tO.,
Ycos WU. T. TnapaBavKa n rmgponHEBMONPUBOA [INEKTPOHHbIN pecypc] : MeToaNYECKME YKA3aHMA K
KOHTPO/IbHbIM paboTam no aucumnamHam "MexaHuKa *KuaKocTn n rasa", "f'mapasnumka"”, "Mapasnmka
n rugponHesmonpueog"; MITY, Kadeapa ropHbIX MaliMH U TPAHCNOPTHO-TEXHONOMMYECKMX
KOMNAEKCoB. - MarHutoropck : MITY, 2012.

Haprikamu HU3MCPCHUA JaBJICHUA U pacXoJa )XUAKOCTH B TUAPABINYCCKHUX CUCTEMAX
HaBbIKaMH 1 METOJHUKaMU O606H.[CHI/IH PE3YJIbTATOB PCUICHU, crocoboamMu OLICHUBAHUA
3HAYMMOCTH U HpaKTI/I'-IeCKOI\/'I MPUTOJAHOCTH MOJYUCHHBIX PE3YJIbTAaTOB CTYACHT OBJIAACBACT IIPU
BBITTOJIHCHUU J'Ia60paTOpHBIX pa60T )51 06pa6OTKI/I 9KCIICPUMCHTAJIbHBIX JaHHBIX.

3HaTb

I'Iepequb TEOPETUYHECKNX BOMPOCOB K 3a4eTy:

62. CBoicTBa paboumnx uakocreir. OCHOBHblE NOHATUA U ONpeaeneHns KULKOCTU.
63. MAOTHOCTb 1 YAENbHbIN BEC KULKOCTU.
64. C:KMMaeMOoCTb XUAKOCTU.




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHLUN

OueHoYHble cpeacTsa

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.

KoaddnumneHT 06beMHoro ckatus.
KoaddunumneHT Ten1080ro pacmpeHms.
Mogaynb ynpyroctu *KuaKocTu.
BA3KOCTb XXMAKOCTHU.

KoapprumeHT KUHeMaTUUYECKOM BASKOCTU }KUAKOCTH.
KaBuTauma xugkoctu, cnocobbl NpefoTBpalLeHums.
O6Tepauma *KNUAKOCTH.

MpapocTaTMKa, OCHOBHbIE MOHATUA U ONpeseNeHus.

MoHATHE TMAPOCTAaTUYECKOTO AABAEHNUA.

EAMHMLBI U3MEPEHMA TMAPOCTATUYECKOTO AaBNEeHMA.
CBOICTBA M’MAPOCTATUYECKOIO AaBNEHUA.

MoHATUA r’MAPOCTAaTUYECKOrO AaB/ieHuA: abcontoTHoe, aTmochepHoe, U3BbITOUHOE U BaKyyM.
AnddepeHumnanbHble ypaBHeEHUA dnnepa AN PaBHOBECUA HKUAKOCTH.
OCHOBHOE ypaBHEHME TMAPOCTATUKN.
3aKoH Apxumega.
3akoH Nackana.

MexaHU3M C UCNOJIb30BaHNEM YPaBHEHMA TMAPOCTAaTUKM, AOMKPAT. U MyAbTUNANKATOP.

MexaHW3M C UCNOJ/Ib30BaHNEM YPaBHEHMA TMAPOCTAaTUKN,  MYNbTUNNKATOP.

N3mepeHne AaBAeHUA KNOKOCTU.
PaBHOBecKe *KMAKOCTU B COOOLIAIOLLMXCA COCYAax.
Cuna aaBneHua *KMAKOCTU Ha BEPTUKASIbHYIO CTEHKY.
Cvna gaBneHua *KNAKOCTU Ha TOPU30HTAIbHYHO CTEHKY.
Cvna gaBneHua *KMAKOCTU Ha HAKNOHHYHO CTEHKY.

OnpegeneHune TONLWMHBI CTEHKM.

MMAapoAnHaMMKa, OCHOBHble onpeaeneHus.

FeomeTpura NOTOKOB *KUAKOCTU.

KnaccndumKaums NoTOKOB *KULKOCTU
Peskumbl ABUMKEHUA RnakocTn. Yucno PeiHonbAaca.

JTaMUHapPHbIN PeXUM ABUKEHUA KULKOCTU N €ro 3aKOHOMEPHOCTU.
Pacxop u cpegHAA CKOPOCTb MOTOKA MPU TAMUHAPHOM pPeXUMe.
TypOYNeHTHbIN peXxnum ABUMKEHUS XKUAKOCTU U €r0 3aKOHOMEPHOCTM.




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHLUN

OueHoYHble cpeacTsa

96. 3aKOH Hepa3pbLIBHOCTM NOTOKA XKUAKOCTW.

97. 3aKOH COXPaHEHUA IHEPTUN ANA MOTOKA XKUAKOCTU. YpaBHeEHUe bepHynan ans noToka naeanbHom
XKUOKOCTU.

98. YpaBHeHMe bepHynan ana cTpymkm naeanbHom XUAKOCTH.

99. YpaBHeHMe BepHynAu A1 NOTOKA PeasibHOM }KUAKOCTH.

100. YpaBHeHMe bepHyaan gnsa CTPYMKU peasibHOM XUAKOCTU.

101. MpuMmeHeHWe OCHOBHbIX YPAaBHEHUI ABUXKEHNA NOTOKOB XUAKOCTU ANA U3MEPEHNA CKOPOCTEM
N PacxXon,0B KUAKOCTH.

102. Mmapocratnyecknin yaap. Popmyna HKykosckoro H.E. gna rmagpoyaapa.

103. Cniocobbl npeaoTBpalLeHns rmapasanyeckoro yaapa..

104. NMotepwu Hanopa (AasneHus), onpeaensembie AAnHOK Tpybonposoaa, popmyna Japcu.

105. OnpegeneHne MeCTHbIX NOTepb Hanopa (aasneHun) B Tpybonposoae, dopmyna Belicbaxa.

106. OnpegeneHue noTepb Hanopa (AaBneHuA) B Tpybonposoae, dopmyna dapcu-Beiicbaxa.

107.  PacueTt obLLero conpoTUB/ieHMA B NpoCcTOM Tpybonposoae.

108. MocnepoBaTenbHOE COeAMHEHME NPOCTbIX TPYHONPOBOAOB.

109. MapannenbHoe coeAMHEHWE NPOCTbIX TPYOONPOBOAOB.

110. OnpeaeneHue NOTepPb AaABAEHUA B peanbHON rMApoCcUcTeMeE.

111. dopmyna Topuuennu.

112.  WcTeuyeHue KMOKOCTM Yepe3 Manoe OTBEPCTME B TOHKOM CTEHKeE.

TeopeTunyeckune Bonpochl, TeCTbl

MpaKTuyeckune 3agaHua NpeacTaBieHbl B 3NeKTpoHHOM  n3aaHum Kytnybaes U. M., Mauko E. 1O.,
Ycos W. T. TngpasamKa n ruaponHeBMOnNpUBOA [DNEKTPOHHbIN pecypc] : MeTOANYECKME YKA3aHUSA K
KOHTPO/IbHbIM paboTam no aucumnaMHam "MexaHuKa *KuakocTn 1 rasa”, "fTmapasnuka", "Mapasavka
n rmgponHesmonpueoa”; MITY, Kadeapa ropHbix MallMH U TPAaHCNOPTHO-TEXHO/IOFMUYECKNX
KOMMNAEKCoB. - MarHutoropck : MITY, 2012.




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHLUN

OueHoYHble cpeacTsa

HaBpikamMu n3MepeHus 1aBlIeHUs U pacxo/ia )KUAKOCTH B TMIPABINYECKUX CUCTEMAX;
HaBBIKAMU ¥ METOJUKAMH 0000IICHHS PE3YIIbTaTOB PELICHUS; CIOCO0AMH OIICHUBAHUS
3HaYMMOCTH M IPAKTUYECKOM MPUTOJHOCTH OJYUYEHHBIX PE3yJIbTaTOB CTYICHT OBJIa/IeBACT IpU
BBITTOJIHEHUH J1a00paTOPHBIX PadOT M 00pabOTKH HKCIIEPUMEHTATBHBIX JAHHBIX.




6) NopsaaoK NpoBeAeHMA NPOMEKYTOUHOM aTTecTauum, NoKasaTeamn U KpUTepPumn OLLeHUBaAHUA:

MpomexKyTo4Has aTTectaums no gucumnanHe «fMapasanKa» BKAOYAET TeOPEeTMYECKMEe BOMPOChI,
NO3BONAIOLLME OLEHUTb YPOBEHb YCBOEHNA 0BYYaOWMMMUCA 3HAHUI, U MPAKTUYECKME 3a4aHuA,
BbIABAAOWME CTeneHb CPOPMMPOBAHHOCTU YMEHWUIN U BNaAeHUIA, NpoBOAUTCA B popme 3a4eTa.

3ayeT No AaHHOW AMCLMMANHE NPOBOAUTCA B GOpPME TEeCTa, PasMeLLeHHOTO B MOAYbHOM
06BEKTHO-OPUEHTUPOBAHHOM ANHAMMYECKON yuebHol cpege MOODLE.  TecTbl BKAtOYatOT
TeopeTUYeCcKMe BOMPOCHI M NPAKTUYECKUE 3a4aHMS.

lNoKkasarenu n KpuTepun oueHUBaAHMUA 3a4eTa :

— Ha OLLEHKY «3auTeHOo»— 00y4YatoLMiicA NOKa3bIBAET NOPOroBbIf YPOBEHb CPOPMUPOBAHHOCTH
KOMNETEHUMI, T.€. MOKa3blBAeT 3HaHUA Ha YPOBHE BOCNPOU3BEAEHNA U 0B6BACHEHUA MHPOPMaLUK,
WHTEeNNEKTYaNbHble HaBblKM peLleHMA NPOCTbIX 3a4a4; 0byyatowmica 4eMOHCTPUPYET NOPOroBbIi
ypoBeHb CHGOPMMPOBAHHOCTN KOMMNETEHLUMIA: B XOA4E KOHTPO/IbHbIX MEPONPUATUIA A0MNYCKAOTCA OLINOKY,
NpPosBAAETCA OTCYTCTBUE OTAENbHbIX 3HAHUI, YMEHWUI, HAaBbIKOB, 0OY4atloLWMNCA UCMbITbIBAET
3Ha4yuUTe/IbHble 3aTPyaAHEHUNA NPUN ONepUpPoBaHNN 3HAHNAMU U YMEHNAMU NMPU UX NepeHOoCe Ha HOBble
cuUTyaumu.

— Ha OLUEHKY KHeYyA,0B/IeTBOPUTE/IbHO» (He 3a4TeHO) — 0byYaloWminca AeMOHCTPUPYET 3HaHMA He Bonee
20% TeopeTUYeCcKoro maTepmana, 4ONYCKAET CYLLECTBEHHbIE OWMOKN, HE MOKET NOKa3aTb
WHTENIeKTYa IbHble HaBblKW PeLUeHUs NPOCTbIX 3a4auy.



