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PabGouass mporpamma cocraBiena Ha ocHoBe @OI'OC BO - cnemmamurer 10
cnenuanprocTu 21.05.04 'opHoe neno (npuka3 Munooprayku Poccun ot 12.08.2020 r. Ne 987)

PaGouas nporpamma paccMoTpeHa 1 0Jj00peHa Ha 3aceanuu kadeaps! ['OpHBIX MalIMH U

TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMIIJIEKCOB
11.02.2022, mpotokon Ne 6 4‘4
3aB. kadeapon A.M. MaxuToB
|4
Pabouast mporpamma o006peHa METOIUIECKON KOMUCCUEH %[{I/IT

14.02.2022 r. mporoxon Ne 3
HpeﬂceaaTenb%ﬂ-A- IbITanes

7

Pabouas mporpamma cocraBiieHa: %TTO/
noreHT kapeapsl [MuTTK, kan. TexH. HayK A.M.Ounatos

Penensenrt:
3am. reHepanbHoro aupekropa OO0
"VpanlOueproPecypc" , kKaH/. TEXH. HAyK 7 ~ N.C. Typkun




JIucr akTyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CykKaeHa u o100peHa s peanuzaruu B 2023 - 2024
y4eOHOM rojly Ha 3aceaHuu Kadeapbl [OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOIOTHIECKHX

[Iporokonm oT 20 1. Ne

3aB. kadeapoii A.M. Maxuros

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIWH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[IpoTrokonm oT 20 . Ne

3aB. kadeapoii A.M. Maxuros

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM Toy Ha 3acenaHuu Kapeapbl ['OpHBIX MAIMH M TPAHCIIOPTHO-TEXHOIOTMYECKUX

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

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIIOPTHO-TEXHOIOTHICCKHX

[Iporokomn ot 20 1. Ne

3aB. kadenpoii A.M. Maxuros

Pabouas mporpamma nepecmMotpeHa, odcyxieHa u ogqoopena st peanuszanuu B 2027 - 2028
y4eOHOM T'oJly Ha 3aceaHuu Kadeapbl [ OpHBIX MaIlllMH U TPAHCIOPTHO-TEXHOIOTHISCKHX

IIporokomor 20 1. Ne

3aB. kadenpoit A.M. MaxuTos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanm3anuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAIIWH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.M. MaxuTos




1 Iles1u ocBOEHUSI TN CHMUTLTHHBI (MOLYJIs1)

[enstmu OCBOGHUSI TUCHUTUTHHBI (MOTyJis1) «[ MIpaBInKay SBISIOTCS:

- (QopMupoBaHHWE W Pa3BUTHE CIIOCOOHOCTH K CaMOPa3BHUTHIO, CaMOpEaTU3aIli,
HCIIOJIb30BAaHUIO TBOPYECKOTO B O0JIACTH HCCICIOBAHUS (PU3UYECKUX CBOWCTB JKHIKOCTH,
3aKOHOB €€ PAaBHOBECHS U JIBUKCHUS;

- (dopmupoBaHHEe © pPA3BUTHE CIOCOOHOCTH TPUMEHSATH COBPEMEHHBIC METOIBI
ucciaeoBaHus (U3UYECKUX CBOWCTB JKHUIKOCTH, OIICHUBATh M MPEJCTABISATH PE3YJIbTaThI
HCCIICIOBAHUIA;

- (hopmupoBaHUE U pa3BUTHE CITOCOOHOCTH UCIIOIB30BATh 3aKOHBI M1 METO bl MATEMATHKH
MIPH UCCIICIOBAHUN 3aKOHOB PABHOBECHS U JIBUKCHHUS YKHUIKOCTH;

- OBJIQJIEHUE JOCTATOYHBIM YPOBHEM OOIIENpOdeCcCHOHANBHBIX U MPOQPECCHOHATBHBIX
KoMIieTeHIuii B cooTBeTcTBUH ¢ TpeboBanusmu ®I'OC BO no cnenmansaoctu 21.05.04 I'oproe
hi (i (6]

Crnenmanuzanist [lopHBIe MaITMHBI 1 000DVIOBAHHWE

2 MecTo JUCHMIIIMHBI (MO1YJIsl) B CTPYKTYpe 00pa30oBaTe1bHOi POrpaMMbl

Jucuunnuna ['uapasnyka BXOJUT B 4acTh y4eOHOTO 1aHa (POPMUPYEMYIO YHaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOLLIECHUH 00pa30BaTeIbHON IPOrpaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLHUIUIUH/ IPAKTUK:

®dusuka

Teopernueckas MmexaHuka

Bricmias matemaTuka

3HaHus (YMEHHMs, BIaJleHHs ), IOIYUYEHHbIE NIPU U3YYEHUU JAHHOW TUCLHUIUIMHBEI OyIyT
HEOOXOIUMBI JUISl U3yUCHHS TUCIUTLTIH/TIPAKTHK:

OcHOBBI (PYHKIIMOHUPOBAHUS TUAPONPUBOAA

I'mpponHeBMONIPUBOJ ¥ TUAPOIHEBMOABTOMATHKA TOPHBIX MAIIUH

3 Komnerenuun odyyaromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu s

B pesynbrate ocBoeHUS TUCHUIUIMHBI (MOaysl) «I uapaBiuka» oO0y4arolUics TOJIKEH
001agaTh CleAyOUMU KOMIETEHIMSMMU:

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

[1K-2 Cnocoben pa3pabaTeiBaTh TEXHHYECKYI0O W HOPMATHBHYIO JIOKYMEHTALIUIO JUIS
MAaIIMHOCTPOUTENIBHOTO  NPOM3BOJACTBA,  MCIBITAHMS,  MOJEPHM3AIMM,  DKCIUTyaTaluH,
TEXHUUYECKOTO U CEPBUCHOTO OOCTY)KMBAaHUS M PEMOHTA TOPHBIX MalllMH U O00OpYyIOBaHUS
pasNIMYHOro (YHKIMOHAJIBHOIO HAa3HAUEHWs C YYeTOM TpeOOBaHUM SKOJOTMUYECKOW U
IPOMBIIIICHHON 6€301aCHOCTH

[K-2.1 [Ipennaraer pemieHus MO MOBBIIEHHIO 3(PGEKTUBHOCTH HCIOIb30BaHUS
TEXHOJOTHYECKOr0 000PY/I0BaHUS FTOPHBIX MPEANPUITUI

[1K-2.2 O1neHrBaeT HAJEKHOCTh PabOTHI B MPOLECCE KU3HEHHOTO IMKJIA TOPHBIX
MalIiH ¥ 000PYJI0BAHUS Pa3IMYHOr0 HYHKIIMOHATHHOIO HA3HAYECHHUS




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHMIINHBI (MOTYJIs)
OO0mmast TpyI0eMKOCTh MUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacoB, B ToM

HHUCIIC:

— KOHTaKTHas pabora — 73,9 akaj. 4acoB:
— ayauTOpHas — 72 aKaJl. 4acoB;
— BHeayautopHas — 1,9 akan. 4acos;

— camocrosTenpHas padorta — 34,1 akaz. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

dDopMa arrecTaluu - 3a4cT

AynutopHas 3 e
o | ¥onTaKTHAs pabota E 5 dopma TeKy1ero
=
g B aKaJ. yacax 3 Bu KOHTPOJISL
Paszen/ Tema 3 (B akan ) == A y p Kon
= 3 ©| camocTosTenbpHOM | ycneBaeMoCTH U
JCIUTLTAHBI 5 = . | koMmereHIUH
@) g & padoThI MIPOMEKYTOYHOM
Tex. mab. | mpaxT. z'9 arTecTalyy
3aH. 3aH. | O =
1
1. IIpopaboTka
JIEKIIMOHHOTO
Mmarepuaa,
CaMOCTOSITEIBHOE
n3ydyeHue yaeOHon
1.1 Xungkocte U ee Y HAy4YHO
. WnnuBnayanpHOE
(usnyeckue cBONCTBA: JATEPaTypHI
cobeceoBaHueE.
o0rmiue CBEJICHHS 0 2.ITouck Sammta
JKHIKOCTH; JOTIOJTHUTENBHOM
71a00paTOPHBIX
OCHOBHBIE  (HU3HYECKHE UHPOPMAIUH 0 aGoT
CBOICTBa JKHIKOCTH: Teme (paboTa ¢ p
Nel Omnpenenenue
TUIOTHOCT, oubnuorpagpuiec .
ILUIOTHOCTEN TIK-2.1,
CKMMAeMOCTh, TeIioBoe| 5 4 6/11 2 |kMM MaTepualaMH,
HECMEINBAIOLIUXCS TIK-2.2
pacuimpenne, — BSI3KOCTb, C 2JIEKTPOHHBIMHU .
JKHIKOCTEH B
yIeNnbHas TEIUIOEMKOCTb, OHOIMOTEKAMH U
COOOIIAOIIUXCS
TEIUIONPOBOTHOCTb; 20P,
cocynax,
oco0ble COCTOSIHUS nH(OPMAHOHHO-
Neo2 Nzyuenwue
KUJAKOCTH: paCTBOPCHUEC B KOMMYHHUKAIIMOHH
(busnuecKux
KHIKOCTH rasa, bI€ CEeTH 5
CBOMCTB JKUJIKOCTH
KaBUTAaIUs1, 00IUTEpalus. WutepHer).
3. I[loaroroBska u
odopmiieHue
oTyera K
71a00paTOpHOI

pabore




1.2 TuapocraTuka:

IIpopaboTka
THIPOCTATHYECKOE
. JIEKIIHOHHOTO
JIaBJIeHUE U €r0 CBOWCTBA; MaTePHATA
ypaBHeHHs1 Diijepa U p ’
. CaMOCTOSITENEHOE
nomHbIi  dpepenumar n3ydeHue yueOHOH
JIABJICHUSI TSt W HAVHO WunuBuayaabHOS
paBHOBECHSI  CIUIOLIHOH e ZT - cobecenoBaHue.
cpenbl; Hgnci,(p 3amura
OTHOCUTENBPHBIA  TIOKOH OTONHATENBHO nabopaTopHBIX
JKHIKHX CPeJl B COCYaxX; -, pabot
OCHOBHOE ypaBHEHHE TeMep( aGota ¢ Ne3 Nsmepenne
THIPOCTATHKH; 61/16111/10]; adpiacc THAPOCTATHIECKOTO
abCoIIIOTHOE, N30BITOYHOE P JIaBIICHHSI, TIK-2.1,
10121 KUM MaTepualiaMH,
u BaKyyMeTPUYECKOE J N —— Ne4 TIK-2.2
JIABJICHUS, P T'mppaBnuyeckuit
OuOIMOTEKAMH U
Mbe30MEeTPHYECKas 0P npecc. 3aKoH
BBICOTA; (o MaLII:IOHHO [Tackans
3aKkoH [lackans; KOMMpHI/IKaHI/IOHH Pemenue
CHJIBI JIaBIICHUS Iie coTH WHIUBUAYaIbHBIX
JKHJKOCTH HA IUIOCKHE U Hnreprer) 3a7a4 1o pasjenam
KPHUBOJIMHEHHBIE CTEHKHU; 3HO,I[FOI’)I‘OBKE;. " THAPOCTATHKH.
LEHTP U TEJO JIaBJICHNUS,
odopmIiIeHNE
puOOpPBI AT U3MEpeHHs oTdera K
ABJICHUS, .
s ’ n1abopaTopHOM
3aKOH Apxumena, aGoTe
TUIaBaHKE Tell. P
IIpopaboTka
JIEKIUOHHOTO
1.3 OCHOBBI KMHEMATHKH
KUKOCTH: MaTepHaa,
’ CaMOCTOSTENEHOE
BUJIBI JBIDKCHUS L
. u3ydeHue yueOHon
JKHIKOCTH; 1 Hay<HO
THIPaBIMYECKUE
JIUTEPATyPhI
AIIEMEHTHI TIOTOKA,; Tonck
ABHEHHS .
Zle) A3PBIBHOCTH . JIOTIOJTHUTEITLHOM
QHSMQII){Ta ol CTOVIKH 1 uHpopmaiu no | MaauBHIyanbHOE TK-2.1,
P Py Teme (paboTa ¢ cobece0BaHHE. TIK-2.2

MOTOKOB HIKOCTH,
CpemHsii  CKOpPOCTH U
pacxoj HOTOKa,;

BHXPEBOE TEUYCHHE:
poTOp, BUXpEBas JIMHUA,
TpyOKa, HUTH,

olmiee mpeaCTaBlICHUE O
PEXUMAaX J(BHKCHHSL.

6ubnmuorpaduuec
KUM MaTepuajaMu,

C JJIEKTPOHHBIMHU

O6ubnuorexkamu u

20P,
UHPOPMAITUOHHO-
KOMMYHHKAITHOHH
bI€ CEeTH
WnrepHer)




IIpopaboTka

JICKIIMOHHOTO
MaTepHaa,
CaMOCTOSTEIbHOE
n3yyeHue yueOHOH
U Hay4HO
14 OCHOBBI JITEpaTyphl
TUAPOIUHAMUKH: TTouck NnnauBunyansHoe
ypaBHeHue bepHysum amst JIOTIOJIHUTENILHOU |  cobecenoBaHue.
SJIEMEHTapPHON CTPYHKU H HHPOPMAITHH 10 3amura
JUI TIOTOKA JKUJIKOCTH M Teme (pabota ¢ 1a00paToOpHBIX
rasa, oubnuorpagpuiec pabot
Harop (ynenbHas KUM MaTepuanamy,| NeS Mmmroctpanust
SHEprus) KUIKOCTH; C 2JIEKTPOHHBIMU YpaBHEHHUS
koo duruent Ooubnnorexkamu u bepnymnu,
Kopwuomca; 6/3.411 8 20P, Ne6 Moctpoenue IK-2.1,
HaIopHas u ’ “HPOPMALMOHHO- HaIlOpHOU U IK-2.2
[IbE30MEeTPUYECKasl JINHUU KOMMYHHKAIIMOHH | MbE30METPUIECKON
TUTSE HaeanbHON u Bl CeTH TUHUHN 1715
peabHOI KHUIIKOCTH; WutepHer). TpyOonpoBoaa
u3MepeHne HaIopoB, IloxroroBka u COTIPOTHUBIICHHUS
JIABJICHUH, pPacXoloB U odopmiieHue Pemrenue
CKOpocTei JIBIDKEHHS oTyeTa K WH/IUBUTy aJIbHBIX
JKUJIKOCTH; naboparopHod | 3amad mo paspenam
UCTEYECHUE KHUJIKOCTH, pabore THJIPOANHAMUKH
HaCaJKHu. IloaroroBka k
MIPAKTUYECKOMY
3aHATHUIO U
BBIIIOJIHEHHE
MPaKTUIECKUX
HH/MBUAYAJIbHBIX
3a/laHui
ITpopaboTka WnpuBunyansHOe
15 T'uppaBnmueckue Hf/{fig;::;;o COGe;;i?/I];ZHHe'
el
;(;I;KPP?JHBHeHMﬂ-ﬂBHmeHM CaMOCTOSATENbHOE 1ab0paToOpHBIX
KHIKOCTIH: u3yueHue yueOHoH pabot
6 Y HAYYHO Ne7 Pexxumbl
KpuTepHu TOAODHA. JIUTEPATypBhI JIBIDKEHUS TTIOTOKA
PexxuMel 5 TEUCHMUS ok KUITKOCTH:
g;%?;lgf;ﬁﬁ); " nmoroHUTeNbHON | Ne8 Ompenenenue
. uH(opMaIMK 10 | MOTEph HAIopa 1o
(hopMyIIBI TOTEPH HATIOPa; Teme (paboTa ¢ —
;[ggg;xl;;gg;igl}ﬁ;ocm; oubnuorpagpuuec | Ne9 Omnpenenenue NK-2.1,
BIHSIHIC BSI3KOCTH 14/81 10 |kum MaTepuanamu,| MeECTHBIX TOTEPb MK-2 2
C 3JICKTPOHHBIMH Haropa.
JIHIKOCTH " O6ubnmorexkamu u Pemenne
HIEPOXOBATOCTH  CTEHOK S0P, ———
Ei:ﬁ;ﬂfiﬁ?ﬁ;ﬁlﬁi’ e nH()OPMAITMOHHO- 3aJ1a4 0 TeMe
HoTOKa: KOMMYHHKAIIMOHH | PexXxuMbl ABMKEHUS
b€ CeTH JKUIIKOCTH
MECTHBIC CONPOTHBIICHHS Vrreprer). Sammta
Tpy0onpoBo10E; ITogroroska n KOHTPOJIbHOU
COINPOTHBIICHHE TENl TpPH oopMICcHIE paboTHI o
3(6);11;2;[1?; CHna.HOTOKOM’ oTyeTa K THIPaBIMYECKOMY
nabopaTtopHOn pacuery
pabore TpyOonpoBoaa




IIpopaboTka

JIEKLIIHOHHOTO
Mmarepuana,
CaMOCTOSITENEHOE
1.6 HecrannoHapHsie u3ydeHue yaeOHon
TEUCHHUS: U HAyYHOU
CHJIa JaBJICHUS CTPYH Ha JIUTEPATyPhI
HENOIBMKHYIO u TTouck
JIBIDKYIYIOCS TPErpa/ibl; JIOTIOJTHUTEITbHOM
UCTEUCHNE pu uH(OpMaIIH 110
MEPEMEHHOM HATope; 4 31 | Teme (pabota ¢ WunuBuayanbHOS IK-2.1,
HEYCTaHOBHBIIICECS ' oubnuorpaguuec | cobecenoBaHue. TK-2.2
HAIopHOE JIBIDKCHUE KAM MaTepuaiaMu,
HEC)KUMAeMOH KUAKOCTH C DJIEKTPOHHBIMHU
B HEyIpyrom Ooubmuoreka u
TpyOONpOBO/IE; 20P,
THAPOyIap B MPOCTOM UH(OPMAOHHO-
TpyOompoBoe. KOMMYHHUKAIIIOHH
BI€ CETH
WnTepner).
IloaroroBka k
3a4ery.
HWroro no pazneny 36 |36/14,41 34,1
Hroro 3a cemectp 36 |36/14,41 34,1 3a4€T
Wroro no aucuurninze 36 36/14.4 34,1 3a4er

)44




5 O0pa3oBaTejibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS HAa OpraHU3aluio
00pa30BaTEeNLHOTO  MpOIecca, MPEANONAraloly0 MpsAMYI0 TPaHCIALMIO 3HAHUH  OT
npenojaBaresss K CTy/IeHTYy (IMpeuMyIlecTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOOB 00y4eHus1). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEnpOIYyKTUBHBINA XapaKTep.

@®opmbl yueOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Nndopmannonnass Jekuuss —  [OCIENOBATEIbHOE  H3JIOKEHHWE Marepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTueckoe 3aHsTHE, TOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHMH U HABBIKOB I10
MPEIJIOKEHHOMY aJITOPUTMY .

JlaboparopHast paboTa — opranu3anus yueOHo! paboThI C pealbHBIMA MaTEePHATLHBIMU U
MH(OPMALMOHHBIMU O0BEKTaMH, HKCIEPUMEHTalbHas paboTa C aHaJIOrOBBIMH MOJEISIMU
peaTbHbIX OOBEKTOB.

2. Texnonoruu mpobIeMHOr0 O0yueHUs — OpraHu3alus o0pa3oBaTeNBLHOrO Mpolecca,
KOTOpasi MPEANoaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE yUYEOHBIX MPOOIEMHBIX
CUTyalu# Il CTUMYJIMPOBAHMS aKTUBHOM [103HABATEIbHOU JAESATEIBHOCTH CTYIEHTOB.

®opmbl yueOHBIX 3aHATHI C UCTIOIB30BAHUEM TEXHOJIOTHIA IIPOOIEMHOTO O0YIEHUSI:

[IpoGnemHas nekmust — UW3IOXKEHUWE MaTepHuaia, IMpeanoyararoiiee MOCTaHOBKY
IpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3JIUYHBIX HAyYHbBIX I[10/X0JI0B,
ABTOPCKHE KOMMEHTApUHU, CBSI3aHHBIE C PA3IMUYHBIMU MOJEISMH HUHTEPIPETAlUU U3y4aeMOro
MaTepuaia.

[IpakTuueckoe 3aHaTHe B ¢GopMe NPAaKTHKymMa — OpraHu3anus y4eOHOW paboThl,
HalpaBJiCHHAsT Ha pelIeHHUE KOMIUIEKCHOMW Y4eOHO-TI03HABATENbHOW 3amauu, TpeOyromend OT
CTYJIEHTAa IPUMEHEHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUM, TAK U IPAKTUYECKHUX HABBIKOB.

3. aTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENBHOTO MpoIecca, KOTopast
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YYACTHUKOB, TIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUJIi HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEIUAIN3UPOBAaHHBIMU  TEXHOJOTMSAMM  TakOro  pojJa  INPUHIUIN  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTH MOAPAa3yMeEBAET CyOBEKT-CyOBEKTHBIE OTHOILIEHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTBre, (opMHpoBaHHE caMOpa3BUBAKOLIEiCs NHPOPMAIIMOHHO-PECYPCHOM
CpenBl.

@®opMmbl yueOHBIX 3aHATHI C MCIOJB30BAaHUEM CIIELMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHM:

Jlexuusi «oOpaTHOW CBSA3M» — JIEKIUSA—TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3aIUIAHUPOBAHHBIMU omnokaMn), nexkuus-oecena, JEKIUA-TUCKYCCHs,
JEKIUA-TIPECCKOH(PEPEHITHSI.

4.  MHpopMallMOHHO-KOMMYHHMKAIIUOHHbIE ~ OOpa3oBaTeibHbIE  TEXHOJIOTMH  —
opranusaius 00pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsl HA MPUMEHEHUH CIIeUAIN3UPOBAHHBIX
IPOTPaAMMHBIX CpeJl U TEXHUYECKUX CPEJCTB PabOThI ¢ HHPOPMALIUEH.

@®opmbl y4eOHBIX 3aHSITHH C HCIOIb30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEpP)KaHUS COMPOBOXKIACTCS IMpe3eHTaluei
(TemMoHCTpalyel yd4eOHbIX MaTepHajoB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPAaTUBHBIX, IrpauuecKux, ayIno- ¥ BUIEOMaTEPHUaJIOB).

JIaGopatopHoe 3aHsiTHE B (pOpMe BUPTYaJIbHON BH3yalM3alliu MPOLIECCOB M SBJICHUH,
MPOUCXOSAMIUX B JKUIKOCTH U JESATENbHOCTH C HCHOJIb30BAaHUEM CHEIHAIN3HUPOBAHHBIX
IIPOIPaMMHBIX CPEI.



6 YueOHO-MeTOANYEeCKOe 00eclieueHHe CaMOCTOSITEe/IbHOI padoThI 00y4Yalomuxcst
IIpencrasneno B npunoxenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeIeHHs POMEKYTOYHOM aTTeCTAMI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUTITIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. CazanoB U. U. I'mapaenuka [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'mppaBiuka U THAPOTHEBMOIIPUBOI. OCHOBBI MEXAHUKHU JKUJKOCTH U
ra-3a [DaekTpoHHbIi pecypc] : yueOuuk / A. A. Ileiinmak. — 6-e¢ 3., ucnp. u gom. — M. :
NH®PA-M, 2018. — 272 c. — Pexxum JOCTyTIa:
http://znanium.com/bookread2.php?book=937447 . — 3ari. ¢ skpaHa.

3. Urepennuxt, J1.B. I'unpasnuka : yueOnuk / JI.B. Illtepennuxt. — 5-¢ uzn., crep. —
Cankt-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) JlomostHMTEIbHAS JIATEPATYpA:

1. F'mppasnuka u ruaponpusos [Texcr] : yueonoe nocodue. [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 uzn., crep. - M. : I'opnas kuura : MITY, 2007. - 519 c. : ui., rpad.,
CX€EMBI, Ta0JI.

2. Kpectun, E.A. 3agaunuk 10 TUApaBikKe ¢ IpUMEpaMH pacueToB : yueOHoe mocodue /
E.A. Kpectun, U.E. Kpectun. — 4-e u3n., crep. — Cankrt-IletepOypr : Jlans, 2018. — 320 c. —
ISBN 978-5-8114-1655-4. — Tekcr : anekTpoHHbId // 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 10 THapaBiuke : ydeOHO-meToandeckoe mocodue / M.E.
Ko-3b1pb, U.®. ITukanosa, H.B. XanoB. — Cankr-IletepOypr : Jlanb, 2016. — 176 c. — ISBN
978-5-8114-2043-8. — Tekct : anekTpoHHBIH // JIaHb : 31eKTpOHHO-OMOIHOTEYHAs CUCTeMa. —
URL: https://e.lanbook.com/book/72985 (mara oGpamienus: 31.08.2019). — Pexxum mocrymna:
JUIS aBTOPU3. MTOJIb30BaTEIEH.

B) MeTtoanyeckne ykazaHus:

1. Manko E.IO., YcoB N.I'. Mexanuka >XHJIKOCTH U raza: MeToAguueckue yKa3zaHUs K
nabopaTOpHBIM paboTaM MO JUCHUIIIHHAM «MexaHuKa KUJIKOCTH U ra3ay, «[ uapaBimka» c
UCTIOJIb30BAaHUEM 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
nabopaTOpHBIM paboTaM MO JUCHUIIIHHAM «MexaHuKa KUIKOCTH U rasay, «[ uapaBiuka» c
UCTIONIb30BAaHMEM HMUTAIIMOHHBIX Mojened 1 cryneHtoB HampaeineHuit 190100 wu
cnenuanpHOcTel 190205. Marautoropek: FOY BITO « MI'TV», 2013. —40 c.

3. Kytny6aes, . M. T'unpaBnuka ¥ THAPOITHEBMOIIPUBOJ | METOAMYECKHIE YKa3aHUS K
KOHTPOJIbHBIM paboTaMm mo aucuuiuimHaMm "MexaHuka skuakoctd u raza’, "T'uapasnuka",
"I'uapasivka u ruapornaesmonpusoa” / . M. Kyrtny6aes, E. FO. Mamnxko, 1. I'. Ycos ; MI'TY,
Kadenpa ropHbix MamuH ¥ TpaHCHOPTHO-TEXHOJIOTHUYECKUX KOMIUIEKCOB. - MarHuTOropck :
MI'TY, 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 : 37EKTPOHHBIH.

4. Mariko, E. 0. I'uapasiuka U THAPOITHEBMOIIPHUBO/L & 1abopaTopHblii ipakTukym / 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). -
MakpooOBEKT. - TEKCT : 37EKTPOHHBIH.

5. Makapos A.H., Kytny6aes .M. , Manxo E.1O., Kyapsmos A.A., Ycos N.I'. OnbiTHOE
MOATBEPKJICHUE MEXaHUKA KUIKOCTH KUIKOCTHBIMHU Iprbopamu: MeTtoandeckue yka-3aHusi K
nabopaTtopHbIM paboTaMm MO AUCHUILTUHAM «MeXaHuKa >KUIKOCTH W rasza» Juisl CTYJIEHTOB
cnenuansHocteit 130400, 190109, 150201, 151001 Bcex ¢gopm oOyuenusi. Marautoropck: [OY
BITIO « MI'TVY», 2013. - 22c¢.

r) [Iporpammuoe odecneuenne u UaTepHeT-pecypcebl:

IIporpamMmmHoe oGecrieueHue

Haunmenosauune [10 Ne noroBopa Cpox 1eCTBUS JIMLICH3UU
1Zip c¢B00OHO pacnpocrpanseMoe 110 0eCcCcpoYHO
DNEeKTPOHHBIE

IUTAKATHI 10

TUCIUATLIMHE K-278-11 or 15.07.2011 OeccpovYHO
"I'unpaBinuka u

ruapoapusox”

FAR Manager cB000THO pacnpocTpansemoe [10 OECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
Haspanue kypca Ccblika
DnekTpoHHas 0a3a meproauueckux u3manuii East View
Information Services, OO0 «MBHC»
HannonaneHas MH(OPMaLMOHHO-aHAIUTHYECKAs URL:
cucreMa — PoccHUiCKUI MHAEKC HAy4YHOIO LUTUPOBAHUS '
(PHHIT)

IMTouckosas cucrema Akagemust Google (Google Scholar) |[URL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

Nudopmannonnas cucrema - EnnHoe okHO JocTyma K

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

denepanbpHOE rOCYJAapCTBEHHOE O0/KETHOE
yupexaenne «Penepansubiii nHCTUTYT npomeiiuienHoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTHY

9 MaTepHaJIbHO-TeXHHYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIUIIIIMHBI BKIIFOYACT:



B cooTBeTcTBMU ¢ Y4EOHBIM TJIIAHOM I10 TUCHIUTLIMHE TIPETYCMOTPEHBI CIICTYIONTUE BUBI
3QHITHIA: JEKIUHU, TPAKTHYECKUE 3aHSATHS, TaOOPATOpHBIE 3aHATHS, CAMOCTOSTENbHAs padoTa,
KOHCYJIbTAIlUH, 3a4eT.

VY4eOHble ay IUTOPUY JUIsl IPOBEACHUSI 3aHATUIN JIEKLIMOHHOTO THUIIA:
- MyJIbTUMEAMMHBIE CPEJICTBA XPAHEHUS, IEPEIAYH U NPeACTaBICHUS HH(DOPMALIUH.

VY4eOHble ay JUTOPUY JUIsl IPOBEACHUSI 3aHATUHN JIJIsl TPOBEACHUS TPAKTUUECKUX 3aHATHI:
- MyJIbTUMEAUIHBIE CPEJICTBA XPAaHEHU, [IEpeayy U IPeCTaBIeHUs HH(popMaIiuy;
- IOCKa, MyJIbTUMEIUNHBINA IIPOEKTOP, KPaH.

VY4eOHble ayIUTOPUH Ul IPOBEIEHUS IPYNIOBBIX U MHAWBUIYAIbHBIX KOHCYJIbTALIUH,
TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTallK

- MyJIbTUMEAUNHBIE CPEJICTBA XPAaHEHUs, [IEpeayy U IPeCTaBIeHUs HH(popMaIiuy;

- IOCKa, MyJIbTUMEAUNHBINA IPOEKTOP, KPAH.

[TomerteHus U151 CAMOCTOSITENBHO pabOThI 00YYAOIIXCS:
- IepCcOoHaNIbHBIC KOMITbIOTEPHI ¢ makeToM MS Office, BBIX010M B MHTEPHET U € AOCTYIIOM
B DJICKTPOHHYIO 00pa30BaTEIbHYIO CPEly YHHBEPCHUTETA.

[Tomemenuss nans  XpaHeHUs M NPOPUIAKTUYECKOTO OOCTYyXKUBAaHUS y4eOHOTO
000pyI0BaHUS:

- CTeJUIAXU JUIA XpaHEHUS Yy4eOHO-HATJSTHBIX MOCOOMH U yueOHO-METOIUYECKOM
JIOKYMEHTaIUH.

VY4ebHble ayJUTOPUN [T IPOBECHUS JTAOOPATOPHBIX paboT:

Kommnexc yue6HbIN «[ MpaBinnyeckue NpuBo/Ibl U CPEICTBA aBTOMATU3ALIUN»;
Kommnnekc yuebnslii «I'uagpoaBToMaTukay;

Komruiekc u1st oTpabOTKM HABBIKOB POEKTUPOBAHUS;

JIaGoparopus yueOHast ruapaBinueckas «Kanenabka»

Ipuiaoxenne 1

Y4eOHO-MeTOANYECKOE 0feceueHHe CAMOCTOSATEILHONH PAadoThI 00yYarOIIHXCsl

ITo qucuumuinne «I'napasianka» NpeaycMOTpEHa ayAUTOpHAs U BHEAyUTOPHAs
caMmocCTosTeNIbHas paboTa 00yyaroIIMXCsl.

AyIII/ITOpHaH CaMOCTOATCIIbHAA pa60Ta CTYACHTOB IIpeANOoJIaracT UHANBUAYAJIbHBIC
CO6CCC,Z[OB3.HI/I}I n COO6H_ICHI/I$I Ha JICKIIMOHHBIX 3aHATUAX, 3aAIUTY J'Ia60paTOpHLIX pa6OT nu
BBITIOJTHCHHUEC MHAUBU Y AJIbHBIX 3aJlaHUM Ha MPAKTUYCCKUX 3aHATUAX.

I[IpumepHbIe BONPOCHI 111 AYAUTOPHBIX HHANBUAYAJBHBIX co0eceJOBAHNI U COOOIEHUI:

1. Tema XKunkocts 1 ee pusznyeckue CBONUCTBA!
CaoticTBa pabouunx kuaKocTei. OCHOBHBIE TIOHATHUS U ONPEACTICHUS KUIKOCTH.
MNOTHOCTb U YAENbHbIN BEC }KUAKOCTH.
CKMMaemMOoCTb KUOKOCTU.
KoadpodumumneHT ob6bemHoro cxkatums.
KoadodumumneHT TennoBoro paclimpeHus.
Moaynb YNnpyroctu *KuaKocTu.
BA3KOCTb *KMAKOCTU.

NouhswnNeE



8.  KoadPpuumeHT KUHEMATUUYECKOMN BA3KOCTU KUAKOCTHU.
9. KaButauma KMAKOCTK, cnocobbl NpesoTBpaLLEeHUS.
10. ObauTepaLma KUOKOCTH.

2. Tema I'mapocraruka:
fMAapocTaTUKa, OCHOBHbIE NOHATUA U ONpeaeneHus.
MoHATUE rMOPOCTAaTUYECKOrO AaBNEHUA.
EAMHULI U3MEPEHUA TMAPOCTATUYECKOrO AaBNAEHMA.
CBOWCTBa rMAPOCTaTUYECKOro AABAEHUSA.
MoHATMA rMAPOCTATUYECKOrO AaBeHMA: abcontoTHoe, aTmocdepHoe, N3bbITOUHOE U BaKyyM.
OnddepeHumanbHble ypaBHeHMA ditnepa ANA PaBHOBECUA HKUAKOCTH.
OcHOBHOE ypaBHEHME TMAPOCTATUKMN.
3aKoH Apxumepaa.
3aKoH lNackans.
. MexaHu3m ¢ UCnoNb30BaHNEM YPABHEHUA TMAPOCTATUKN, LOMKPAT. U MyAbTUNJIMKATOP.
MexaH13M C UCMOIb30BaHNEM YPABHEHUA TMAPOCTATUKN,  MYAbTUMIMKATOP.
12. N3mepeHue AaBAeHUA KUOKOCTH.
13. PaBHOBECHKE XUAKOCTU B COOOLLAtOWMXCA COCyaax.
14. Cvuna gaBNeHUA XUOKOCTU Ha BEPTUKANbHYIO CTEHKY.
15. Cnna gaBAeHUA XMUOKOCTM Ha FOPU3OHTA/IbHYIO CTEHKY.
16. Cuna gaBneHma KXNMAKOCTU Ha HAKNOHHYIO CTEHKY.
17. OnpegeneHune TONWMHBI CTEHKW.
18. T'mapoanHaMmnKa, OCHOBHble onpeaeneHus.

LN R WNE
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3. Tema OCHOBBI KHHEMATUKH KUIKOCTH

FeomeTpma NOTOKOB MKUAKOCTH.

Knaccndumkauma noToKoB XKUAKOCTH

Pexnmbl ABUKEHUA KUAKOCTU. Yncno PeltHonbAaca.

JTaMVHapHbIN PeXMM ABUMKEHMA KUAKOCTU U €r0 3aKOHOMEPHOCTH.

Pacxopa v cpefiHAR CKOPOCTb NOTOKA NPU TIAMUHAPHOM PeXUME.

TypOyNEHTHbIN PEXUM OBUKEHUA KULKOCTU U €10 3aKOHOMEPHOCTU.

3aKOH HepaspbIBHOCTM NOTOKA KUAKOCTH.

MpuUMeHeHWe OCHOBHbIX YPaBHEHUI ABUXKEHUA NOTOKOB XUAKOCTM AN1A U3MEPEHNS CKOPOCTEN U

pPacxo4oB KUAKOCTU.

9. MOoKeT M paBHOMEPHOE, ABUMKEHME ObITb HEYCTAHOBMBLUMMCSA, 3 HEPAaBHOMEPHOE -
YCTAHOBMBLUMMCA?

10. JaviTe onpeaeneHus U npueeanTe NpUMepbl BUAOB ABUKEHUA KUAKOCTU YCTAHOBUBLLETrOCA U
HeyCTaHOBMBLLErocsi, HaNOpPHOro M 6e3HanopPHOro, PaBHOMEPHOFO M HEPAaBHOMEPHOFO, NJ1aBHO
MeHsoLerocs.

11. Y710 TaKoe NNHUA TOKA, TPYOKa TOKa U 3N1emMeHTapHan CTPYnKa?

12. Tpu KaKKX yCIOBUAX COXPaHAETCA NOCTOSHCTBO Pacxo4a BAOJIb NOTOKA?

13. B yem oTanume TypbyNeHTHOro TeYEHMA KUAKOCTU OT NTaMUHAPHOTO?

14. NoscHMTe PUNYECKUIA CMBICST U NPAKTUYECKOE 3HaYeHne KpuTepus PeliHonbaca.

15. BaunseT v TemnepaTypa *KUAKOCTU Ha BEIMUYMHY KPUTUYECKOW CKOPOCTU, NPU KOTOPOMN NponucxoamuTt
CMEHA PEeKMMOB ABUKEHUA?

16. Ha3oBWTe CBOWCTBA 3/1IEMEHTAPHOM CTPYIKM.

17. O6bACHUTE, YTO TaKOE JINHWUSA TOKA, KaK BbIrNAAMT CTPyAYaTas MOLE b MOTOKA, YTO TaKoe «XKUBoe
cevyeHue», KCMOYEHHbIN NePUMETP» U «TMAPaBANYECKMIA pagmyc»?

N A BN R

4. Tema OCHOBBI THAPOAMHAMUKH.
1. TvapoAnHaMuKa, OCHOBHble onpeaeneHus.
2. 3aKOH COXpaHeHMUA SHEPrUM ANA NOTOKA XKUAKOCTU. YpaBHeHUe BepHynaM ansa NnoToka naeanbHoMi
KUOKOCTW.
3. YpaBHeHUWe bepHyanu Ana CTPYMKM naeanbHOM XKUAKOCTY.
YpaBHeHWe bepHynnun oA NOTOKa peanbHOM XKUAKOCTY.
5. YpaBHeHue bepHynnn gna cTpymku peasbHOM KUOAKOCTU.

b



5. Tema I'mapaBnuyeckue cCONpOTUBICHUS. PeKUMBI IBUKEHUS KUJIKOCTH
Cnocobbl NpeaoTepalleHnsa rmapasanyeckoro yaapa..
MoTepwu Hanopa (AasneHuns), onpeaensemble AnnMHoON Tpybonposoaa, popmyna Japcu.
OnpegeneHne MecTHbIX MOTepb Hanopa (aasneHun) B Tpybonposoae, dopmyna Belicbaxa.
OnpepeneHue notepb Hanopa (aasneHus) B Tpybonposoae, popmyna [apcu-Belicbaxa.
PacueT 06uiero conpoTmMeieHuns B NpocTom Tpybonposoae.
MocnenosartenibHOE coeaMHEHWeE NPOCTbIX TPY6ONPOBOAOB.
MapannenbHoe coegmMHeHUe NPocTbiX TPYBONPoBOA0s.
OnpeaeneHune noTepb AaBNEHUA B peasibHOW ruapocucTeme.
. ®opmyna Topuuennu.
10. UcTeueHUe XUAKOCTU Yepes Masioe OTBEPCTUE B TOHKOM CTEHKe.

©oONOU A WNE

6. Tema HectaumoHapHble TeyeHus.
1. KakoBa popmysia cubl AaBNEHMA CTPYWN Ha ABUIKYLLYHOCA, HAa HENOABMMKHYIO nNperpaay’?

2. Kakne TpyaHOCTM BO3HUKAKOT NPU pacyETe BpEMEHM OMOPOXKHEHMA pe3epByapa NepemMeHHOoro
rOPM30HTANbHOIO ceveHumna?

3. Y10 npomncxoamT ¢ KoapPULMEHTOM pPacxoaa K KOHLY NpoLecca ONnopoXKHEHUA cocyaa?

4. YCKOpUTCA AN 3ames/INTCA ONOPOXKHEHWE COCYyAa Yepes OTBEPCTME B €70 AHE, eC/IM 3TO OTBEPCTUE
CHabAMTb BHELWHUM LUANHAPUYECKMM HAacaaAKoOM?

5. Yem npeHebperatoT Npu BbIBOAE YPaBHEHUA HEYCTaHOBUBLLETOCA ABUMKEHUA KUAKOCTU B
Tpybonposoae?

6. B cBA3K ¢ 60/1bLLION BEIMYMHON MHEPLIMOHHOTO HAaMopPa Kakoe TeXHUYecKoe CpeacTBo cieayeT
NPUMEHUTb, YTOBbI ABUMKEHME }KUAKOCTU Ha OCHOBHOM y4acTKe Tpybonposoaa 6bi10 yCTaHOBUBLLUMMCA?

7. 470 Takoe rmapoyaap?

8. YeM MOXKHO YMEHbLWUTb YAAPHOE NOBbILWEHWE AABNEHUA?
9. Yem racATcA yaapHble BOJIHbI C TEHEHUEM BPEMEHU?

10. Kak paccumTbiBatoTCA 3aTOMNMEHHbIE OTBEPCTUA U HacaaKku?

11. Kak M3MeHAITCA Pacxod U CKOPOCTb NPU UCTEYEHUWN KUAKOCTU YepPes LUANHAPUYECKUIA HAPYKHbIN
HacaJoK MO CPaBHEHUIO C UCTEYEHUEM €€ U3 KPYI/I0ro 0TBEPCTUA TOTO YKe AMaMeTpa B TOHKOM CTeHKe
NOJ TeM }Ke Hanopom?

12. Yem OT/IMYAETCA HAPYKHbIV LUAVHAPUYECKUIA HAacafoK OT Tpy6obI?

13. B 4ém 0c0BEeHHOCTU UCTeYeHUn KNOKOCTUN U3 6onbLworo OTBEPCTMUA NO CPAaBHEHUIO C UCTEYHEHNEM eé
M3 Masioro oTeepcCTnA

14. TuapoctaTuyeckuii yaap. Popmyna Hykosckoro H.E. ana ruapoyaapa.

15. Cnocobbl NpeaoTBpaLleHns rMapasamMyeckoro yaapa

MpumepHble BONPOCbI 4N1A 3alWnTbl 1abopaTopHbIX paboT:

1. Tema JXKunkoctsb u ee puznyeckue CBOWCTRA!
1. B 4ém oTnuMe KngKocten oT TBEPAbIX TN M ra3oB?



2. KakoBa B3anMOCBA3b mexay nAoTHOCTbIO M yaAe/IbHbIM BECOM )KM,CI,KOCTVI? YKaxuTe nx eguHuULbI.

3. Y70 HasbIBaeTcA KO3GPMLMEHTOM 0B BEMHOIO CHATUA KUAKOCTM? KaKoBa ero cBfisb C MOAy/eEM
ynpyroctu?

4. KakoBa CBfA3b CKOPOCTU 3BYKA B }KUAKOCTU C MOAYNEM YNPYrOoCTU U NAOTHOCTbIO KMUAKOCTU?
5. Y710 Ha3bIBaeTCA BA3KOCTbIO }KNAKOCTU? B YEM COCTOUT 3aKOH BA3KOTO TpeHUst HbioToHa?

6. B yem NpUHUMNMaNbHas pasHMLLA MEeXAY CUIAMWN BHYTPEHHETO TPEHUA B XKUAKOCTU U CUNAMMU TPEHMUA
NPy OTHOCUTENBHOM NEPEMELLEHUM TBEPAbIX Ten?

7. KakoBa CBA3b MeXAy AMHAMUYECKUM U KUHEMATUYECKUM KoaddurLMeHTaMmM BAZKOCTU? YKaKNUTe UX
eauHULbI.

8. Kakune Buabl C1N B *KNAKOCTH paccmaTpmnBaloTCA B I'VI,CI,paBJ'IMKe?

9. YKarKnute CBOMCTBA UaeasibHOM Kuakoctn. C Kakol Lenbto B rmapaB/inKe BBEAEHO NOHATME 06
NAeaNbHOM XKMUAKOCTU? B KaKUX Caydanax Npu NpPakTUYECKNX PAcYETax MOMKHO CYMTATb KUAKOCTb
naeanbHon?

10. OnuwunTe cxemy BUCKO3MMETpPa DHraepa. Kakyto BAZKOCTb OH M3MepAeT? YKaKuTe CBA3b YCIOBHOM
BA3KOCTM C KWNHEMATUYeCKOM U nociesHel - C LUHAMUYECKOM.

11. Hanuwwute YpaBHEHWNE COCTOAHNA ra3a n AaVITe onpegeneHmne exogAaulnx B HEro BeJINYMH.

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

2. O6bACHUTE GM3UYECKMI CMbICA BEAUYMH, BXOAALWMX B ANddepeHUnanbHble ypaBHEHMA paBHOBECUA
KUOKoCTM dnepa.

3. KakoBbl $popma 1 ypaBHEHWNE NOBEPXHOCTM PABHOrO AaBAEHUSA: NPU abCONOTHOM MOKOE KUAKOCTH;
NpU ABVXKEHUMN COCYAA C XMUAKOCTbIO NO FOPU30HTANbHOM MAOCKOCTM C YCKOPEHWEM; NPW BpaLLeHMn
cocyAa C XUOKOCTbIO BOKPYT BEPTUKANIbHOM OCcK?

4. Kak popmynupyetca 3akoH Mackana? MNpueeanTte npumepbl rmApaBANYeCcKUX YCTaAHOBOK B CUCTEME
rmaponpueoaa, AeMCTBME KOTOPbIX OCHOBAHO Ha 3aKoHe MacKans.

5. KaKoBbl COOTHOLLEHUA MeKAY abCONOTHbIM AaBAEHNEM, U3ObITOYHBIM U BAKYYMMETPUYECKUM? YTO
6onble: abcontoTHoe gasneHune, pasHoe 0,12Mrla, nnmn nsbbitouHoe, pasHoe 0,06MMMa npu
atmocdepHom gasneHun pasHom 0,1 Ma?

6. Yemy paBHa B meTpax BOAAHOIO ctonba nbe3omeTpmnyeckan BbiCOTa ANA aTMOCd)epHOI'O ,El,aBﬂeHMFl?

7. Movyemy LEHTP AaBNEeHMA BCEraa HaxoAMTCA HUXKE LeHTPa TAMKECTU CMOYEHHOM NOBEPXHOCTU MJIOCKOM
CTEeHKMN?

8. O6BACHUTE, YTO TaKoe Nbe3oMeTpuyeckasn U bapomeTpuyecKan BbiCOTa. Kak yCTPOeH MexaHUYeCcKuit
MaHomeTp?

9. YTo TaKoe 3Mtopa AaBAeHUA U LEeHTp AaBNeHus?

4. Tema OCHOBBI THAPOAMHAMUKH.
1. Ha3oBuTe 3HepreTMYECKMit CMbIC/ KaXkJ0ro cnaraemoro ypasHeHusa bepHynnu.



2. MoeT v 6bITb KoapPuumeHT Kopronnca b6onblie aByx? MNpuseanTte npumepsi.

3. YTo BAIMSET Ha YnUCIEHHOEe 3HaYeHne KoaddumumeHTa Kopuonamca?

4. NaViTe reomeTpUYECKOe UCTO/IKOBAHME KaXK40M COCTaBAAIOLLEN YpaBHEHUA BepHynun.

5. Y7o npeacTtaBnseT coboli pasHOCTb OPAMHAT HANOPHOW IMHUM NAEANBbHOMN KUAKOCTU U PEaNbHOMN?
6. YTo NnpeacTtaBaseT coboli pasHOCTb OpAMHAT HANOPHOW IMHUM Y NbE30OMETPUYECKOI?

7. KaK ygauHee BCero NpoBoANTb NJIOCKOCTb CPAaBHEHWUA NPU PeleHUn 3aau, CBA3aHHbIX C
MCMo/b30BaHWeM ypaBHeHUA bepHynnmn?

8. Hazosute HasHayeHWe nbesomeTpa, TPyoKu Muto.

10. Korga HanopHasa u nbe3omeTpuyeckas JIMHUM NapannenbHbl? Korga B HanpaBaeHUN ABUKEHUA
KUAOKOCTU 3TN INHUK cBNMMKatOTCA M Korga yaansaoTca ofHa OT ApYyron?

11. K Kakum BblpaxkeHUsM NpUBoANTCA YpaBHEHUE BepHynn B cyyanx: a) HENOABUMKHOM XKUAKOCTH; 6)
paBHOMEPHOTO ABUKEHMA 6e3 MECTHbIX COMPOTUB/IEHU; B) UCTEUYEHMA KUAKOCTU Yepes Masoe
OTBEPCTUE C OCTPOM KPOMKOM NP NOCTOAHHOM Harnope?

5. Tema I'mapaBnrueckue CONPOTUBIICHUS. PeXXUMBI IBUKEHUS KUIKOCTH
1. Ob6bacHUTE PU3NYECKMI CMbICA KpuTepueB: PerHonbaca, Ppyaa v nnepa. B KakMxX c/iydasx J4OMKHbI

NPUMEHATLCA 3TU KPUTEPUN?

2. YKaxuTe 3aKOH pacnpeaeneHus KacaTesbHbIX HanpaXKeHn B uManHApMYecKkoMm Tpybonposoae npu
NaMUHaPHOM TEYEHUN.,

3. M306pa3unTe antopy CKopocTel 4na YCA0BUIA NpeablayLLero Bonpoca.

4. KakoBO COOTHOLUEHWNE MEXKAY CPEeAHEN U MaKCUMAIbHOM CKOPOCTAMM NPU NAMUHAPHOM TEYEHUM,
npw paBHOMeEPHOM TypOyIEHTHOM HAaNOPHOM TEYEHUM U B CKATOM CEYEHUN CBOOOAHON CTPYM NpU
ncTeyeHmn?

5. OT KaKux NapameTpoB NOTOKa 3aBUCAT NOTEPM SHEPTUM NO AANHE NPU NAMUHAPHOM TEYEHNN?
6. Mpy Kakom perkume MMeeT mecTo 6oee BbICOKan HePaBHOMEPHOCTb CKOPOCTEN 1 NoYemy?

7. O6BACHUTE NOHATUA «TUAPABANYECKU FNAAKMUE» U KTUAPABANYECKM LLePOXoBaTble» NOBEPXHOCTH.
Mo3KeT i1 ogHa 1 Ta Ke Tpyba bbITb «rMAPABANYECKM TNALKOM» U «TUAPABIMYECKU LLEPOXOBATON»?

8. O6BACHUTE OCHOBHbIE IMHUM U 30HbI CONPOTUBEHMSA Ha rpadurKe HuKypaase.
9. No4emy nepsasn 30Ha 3TOro rpaduKa Ha3bIBAETCA «IMHEWHAAY, @ NOCNEAHARA - KKBagpaTUYHaA»?

10. OT Kaknx paKTOpPOB 3aBUCUT KOIPPULIMEHT rMAPABIMYECKOTO TPEHUA NPU TYPOYNEHTHOM TeUeHUH, U
No Kakum GpopmysiaM MOXKHO ero onpeaenvTs?

11. Kakne conpoTUBIEHMA HA3bIBAOT K MECTHbIMUY»?
12. Mo Kakoi dopmyne onpenenatoT NOTEPU SHEPTUM, BbI3BaHHbIE MECTHLIMMW CONPOTUBAEHUAMM?
13. Kak onpeaenvTtb NOTEPH 3HEPTUU NPU BHE3AMHOM PACLUMPEHMM NOTOKA M BHE3AMHOM CYXKEHUM ero?

14. Yemy paBeH KoapPUUMEHT MECTHOFO CONPOTUBAEHMA NPU BXOAE KUAKOCTU B TPyby 13 601bLLOr0
pesepByapa 1 Npu BbIxoae NOTOKa M3 TPyObl B 60/bLLION pe3epByap?



15. B 4EM NPUHLMN HANOXKEHUA NOTEPD?

16. 3auem TpebyeTca paccToAHUE MeXAy ABYMS CMEXHbIMU MECTHbIMUW COMPOTUBIEHUAMMN HE MeHee
20-50 anameTpoB TpybObl, YTOObI NPUBECTM AaHHbIE O BE/INYMHE KO3dDULMEHTA MECTHOIO
CONPOTUBNEHUSA B CNPABOYHON uTepaType?

MpumepHble 3a8aHNA U 3a4a4MN ANA NPAKTUYECKUX 3aHATUIT NpeAacTaB/ieHbl B 3/1IEKTPOHHOM
usganum Kytnybaes N. M., Mauko E. 10., Ycos WU. T. Tnapasamka u ruaponHEBMONPUBOL [INEKTPOHHbIM
pecypc] : meToanYecKkme yKaszaHUA K KOHTPObHbIM paboTam no gucumnanHam "MexaHuKa KULKOCTU U
rasa", "lvapasnuka", "M'mapasnuka u rugaponHesmonpusog”; MITY, Kadeapa ropHbIX MawmnH u
TPaHCNOPTHO-TEXHONOMMYECKMX KOMMNAEKCOB. - MarHuToropck : MITY, 2012.

7. OIeHOYHbIE CPEACTBA /IS IPOBEAECHUA IIPOMEKYTOUYHOU aTTeCTAIlH

a) NnaHupyemble pe3ynbTaTbl 06yyeHUA U OLLEHOYHbIEe CPeACTBa A4/1A NPOBeAeHUA NPOMEXKYTOUHOM

aTtrecrauum:
Kopa MHANKaTOp AOCTUKEHMUA
OueHouHble cpeacTaa
MHOMKaTopa KomneTeHuum

MK-2: Cnoco6eH pa3pabaTbiBaTb TEXHUUYECKYIO U HOPMATUBHYIO AO0KYMEHTALMUIO ANA
MaLUMHOCTPOUTEIbHOIO NPOU3BOACTBA, UCMbITAHUA, MOAEPHU3ALMU, FIKCNAYyaTALUUN, TEXHUUECKOTO U
CepBUCHOro 06CNYKMBAHUA U PEMOHTA rOPHbIX MaLIMH U 060pyA0BaHUA PA3/IUHHOTO
$YHKUMOHANbHOrO Ha3HAYEeHUA C y4eTOM Tpeb60oBaHU IKONOTNYECKOI U NPOMbILL/IEHHOWM
6e3onacHocTH

MK-2.1: MpepnaraeT peweHnA no MNepeyeHb TeOpeTUYECKNX BONPOCOB K 3a4eTy:

MOBbILLEHMIO
11. CsowicTBa paboumx KuaKocreir. OCHOBHbIE MOHATUA U

adpdeKTMBHOCTHM
onpeaeneHuns XnLKocTu.
NCNoib30BaHuUA o
12. MNOTHOCTb M yAENbHbIN BEC XKUAKOCTU.
TEXHOZIOTMHECKOTO 13. CKMMaeMOCTb ¥KUAKOCTU.
060pYyA0BaHUsA FOPHbIX 14. KoapdmumeHT 06 beMHOrO CxKaTus.
npeanpuatum 15. KoapdurumeHT TensnoBoro paclumpeHms.

16. Moaynb ynpyroctun XuUaKoCTH.

17. BA3KOCTb XNAKOCTU.

18. KoadpduuMEHT KNHEMATUYECKOMN BASKOCTU KUAKOCTHU.
19. KaButaumsa KuMAKOCTKU, cnocobbl NpeaoTBpaLLeHuUs.
20. O6anTepauns }KNUAKOCTU.

21. TnppocTaTMKa, OCHOBHbIE MOHATMA U ONpeaeneHuns.
22. TloHATME rMAPOCTAaTUYECKOro AaBAeHUA.

23. EAMHMUDBI UISMEPEHUA TMAPOCTAaTUYECKOTO AaBEHUA.
24. CBOWCTBA rMAPOCTaTUYECKOrO AABEHUS.

25. ToHATMA rMApPOCTaTUYECKOro AaBeHUs: abCoNOTHOE,




Kog,
MHOMKaTopa

NHAMKaTOP AOCTUNKEHMA
KoMMeTeHuum

OueHouHble cpeacTsa

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.

51.

52.
53.

54.

55.

56.

57.

58.
59.

aTMochepHoe, N36bITOYHOE M BAKYyM.
OndodepeHumanbHble ypaBHeHUA ditnepa gan
paBHOBECHKA KUOKOCTU.
OcHOBHOE ypaBHEHUe rmMapoCTaTUKMN.
3aKoH Apxnmepga.
3akoH Mackans.
MexaHW3M € UCNO/Ib30BAHNEM YpPaBHEHMA
rMMAPOCTAaTUKM, LOMKPAT. U MYNbTUNAMKATOP.
MexaHW3M € NCNO/Ib30BAHNEM YpPaABHEHMA
rTMAPOCTATUKM,  MYAbTUMNANKATOP.
N3mepeHune faBneHns KULKOCTU.
PaBHOBecKe XnaKoCTM B coobLiatoLmxca cocyaax.
Cuna paBneHnsa XUAKOCTU Ha BEPTUKANbHYIO CTEHKY.
Cuna paBneHna XUAKOCTU Ha TOPU3OHTA/IbHYIO CTEHKY.
Cuna gaBneHnA }XNUOKOCTU Ha HAKNOHHYIO CTEHKY.
OnpepeneHne TONWNHbBI CTEHKW.
M'mapoAnHamuMKa, OCHOBHbIE onpeaeneHums.
feomeTpuA NOTOKOB KUAKOCTU.
Knaccudumkauma noToKoB KUAKOCTH
PexKMmbl ABUKEHMA HKUAKOCTU. Yncno PenHonbaca.
JTaMUHapHBIN peXum ABUKEHUA KUOKOCTU U ero
3aKOHOMEPHOCTMU.
Pacxop 1 cpeiHAA CKOPOCTb MOTOKA NPU IAMUHAPHOM
pexnme.
TypbyneHTHbIN PEKUM ABUKEHUA KUAKOCTU U ero
3aKOHOMEPHOCTY.
3aKOH Hepa3pPbIBHOCTM NOTOKA XUAKOCTU.
3aKOH COXPaHEHWA SHEPTUM ANA NOTOKA KULKOCTU.
YpaBHeHWe BepHynnun gna noToka naeanbHoM
KUOKOCTH.
YpaBHeHWe BepHynnm gnsa CTpymKM naeanbHoM
KUOKOCTH.
YpaBHeHWe BepHynnum gna noToka peasibHOM
KUOKOCTH.
YpasHeHWe bepHyAnu ana cTpymku peanbHom
KUOKOCTH.
MpuMmeHeHMe OCHOBHbIX YPaBHEHWUI ABUKEHNA
NMOTOKOB XXUAKOCTU AN U3MEPEHUA CKOPOCTEN U
pPacxoA0B XKUAKOCTU.
fmapoctatnyecknin yaap. Popmyna HKykosckoro H.E.
Ana rmapoyaapa.
Cnocobbl NpeaoTBpaLLeHMsa rMapaBANYecKoro yaapa..
MoTepu Hanopa (aaBneHun), onpeaensemble AJANHON
Tpybonposoaa, dopmyna [apcu.
OnpepeneHne MecTHbIX NOTePb Hanopa (aasneHus) B
Tpybonposozae, popmyna Bencbaxa.
OnpegeneHune notepb Hanopa (aasneHus) B
Tpybonposoae, popmyna Aapcu-Belicbaxa.
PacueT 06LLero conpoTMBAEHUA B NPOCTOM
Tpybonposoae.
MocnepoBatenbHoe coegMHEHWE NPOCTbIX
TpybonpoBoaoB..
MapannenbHoe coeanHeHWe NPOCTbiX TPybonposoaos.
OnpepeneHune noTepb AABAEHUA B PpeasbHOM
rmapocucteme.




Kog,
MHOMKaTopa

NHAMKaTOP AOCTUNKEHMA
KoMMeTeHuum

OueHouHble cpeacTsa

60. ®Popmyna Topuuennu.
61. UcTeyeHMe KNAKOCTM Yepes manoe OTBepCTUE B
TOHKOM CTeHKe.

Teo peTnyeckme Bonpochbl, TeCTbI

MK-2.2:

OueHuMBaeT HaZEeXHOCTb
paboTbl B npouecce
YKM3HEHHOTO LUMKAA FOPHbIX
MalUMH 1 0bopyaoBaHMA
pasINYHOro
bYHKUMOHANbHOTO
Ha3HayeHusA

MpaKTUYecKkme 3a4aHnA NPeacTaBieHbl B 9/1EKTPOHHOM
nsaaHum Kytnybaes M. M., Maugo E. 1O., Ycos U. T.
M'mapaBaAvKa U TMAPONHEBMONPUBOS, [INEKTPOHHbIM
pecypc] : MeTogMYECKME YKAa3aHUA K KOHTPOIbHbIM
paboTam no gucunnamHam "MexaHUKa }KUAKOCTM U rasa”,
"Tmapasnunka", "TnapasanKa n rugponHesmonpueos”;
MITY, Kadenpa ropHbIx MalimH 1
TPAHCNOPTHO-TEXHONOMMYECKUX KOMMEKCOB. -
Marnutoropck : MITY, 2012.

HaBplkaMu U3MepeHusl JaBICHUS U pacxojia X HJIKOCTH B
THIPABIMYECKIX CUCTEMAX;

HABBIKAMHU M METOJJUKAMHU 0000IIECHUS PE3yIbTaTOB
pellIeHus; crioco0aMu OlEHUBAHHS 3HAYUMOCTH U
MPAaKTUYECKOW MPUTOTHOCTH MOJYYCHHBIX PE3yIbTaTOB
CTYJICHT OBJI3JICBACT MPYU BBITIOJIHEHHUH JJAOOPATOPHBIX PaboT
1 00pabOTKH SKCIIEPUMEHTAJIbHBIX JTAHHBIX.

3HaTb

MepeyeHb TEOPETUYECKMX BOMPOCOB K 3a4eTy:

62. CBowcTBa pabounx Kuakocteir. OCHOBHble NOHATUA U
onpeaeneHua *KMaKocTu.

63. MNMNOTHOCTb U yAEeNbHbIN BEC KUAKOCTU.

64. C:KMMaeMOoCTb XKUOKOCTH.

65. KoaddpuumeHT 06bemMHOro cxKatus.

66. KoaddpnumneHT TENN0BOrO paclinpeHus.

67. Mopaynb ynpyroctu *XUaKkocTu.

68. BA3KOCTb *KMAKOCTW.

69. Ko3adPUUMEHT KNHEMATUUYECKOM BA3KOCTU XKUOKOCTU.

70. KaBuTauma KMAKOCTW, CNOCObbl NPeaoTBpaLLeHuMs.

71. O6anTepaums KUAKOCTU.

72. TnapocTaTUKa, OCHOBHbIE NMOHATUA U ONpeaeneHus.

73. TloHATME rMapOCTaTUYECKOTO AaBAEHUSA.

74. EAMHULbBI U3MEPEHUA TMAPOCTAaTUYECKOTO AaB/eHNA.

75. CBOWCTBA rMApOCTaTUYECKOrO AaB/EHUA.

76. ToHATUA rMAPOCTAaTUYECKOrO AaBAeHUA: abcontoTHoe,
aTmochepHoe, N36bITOYHOE U BaKyyM.

77. OuddepeHumnanbHbie ypaBHeHUs diinepa And
paBHOBECHKA KUOKOCTU.

78. OCHOBHOE ypaBHeHMe r’MAPOCTATUKN.

79. 3akoH Apxnmeaa.

80. 3akoH Mackans.

81. MexaHun3m € UCNoNb30BaHMEM YPAaBHEHNA
rMAPOCTaTUKM, ZOMKPAT. U MyJIbTUMIMKATOP.




Kog, MHOMKaTOp AOCTUXKEHUA
OueHOYHble cpeacTBa
MHAMKaTOpA KOMneTeHLunmn

82. MexaHn3m c NCnoab3oBaHMEM ypaBHEHUA
rTMAPOCTaTUKKN,  MYNbTUMINKATOP.

83. UamepeHune gaBneHua KUaKocTu.

84. PaBHOBECME }KNAKOCTU B COOOLLAIOLLMXCA COCYAaX.

85. Cuna faBneHus *KNMAKOCTU Ha BEPTUKANbHYIO CTEHKY.

86. Cnna AaBneHua *XUAKOCTU Ha TOPU3OHTANbHYIO CTEHKY.

87. Cnna AaBieHUA XUAKOCTU HAa HAKNOHHYIO CTEHKY.

88. OnpepeneHne TONWMHbI CTEHKN.

89. M'mapoanHamunKa, OCHOBHble onpeaeneHus.

90. leomeTpuA NOTOKOB XMAKOCTW.

91. KnaccuduKauma NOTOKOB KUAKOCTU

92. PexXMMbl ABUMKEHUSA XKMAKOCTU. Yncno PeltHonbAca.

93. J/lTaMMHapPHbIN PEXMM OBUNKEHUA KULKOCTU U €ro
3aKOHOMEPHOCTH.

94. Pacxopq v cpeHAA CKOPOCTb NOTOKA NpPM JAMUHAPHOM
pexume.

95. TypOyneHTHbIM PeXUM ABUKEHUA KULKOCTU U €ro
3aKOHOMEPHOCTU.

96. 3aKOH HepaspbIBHOCTM NOTOKA XUAKOCTU.

97. 3aKOH coXpaHeHua aHeprum ana NOTOKa KUAKOCTH.
YpaBHeHne bepHynnun gna noToka naeasbHom
*KUOKOCTW.

98. YpaBHeHMe bepHynnaun gna cTpymku naeanbHom
*KUOKOCTW.

99. YpaBHeHMe bepHynnn ana noToka peasibHoOM
HKUOKOCTW.

100.  YpaBHeHwue bepHynnu ana cTpyiikn peanbHoi
HKUOKOCTW.

101. MpumeHeHMe OCHOBHbIX YPaBHEHUI ABUNKEHUA
NMOTOKOB XXUAKOCTU AN U3MEPEHUA CKOPOCTEN U
PacxXoL0B XUOKOCTU.

102. T'mapocTtatuyeckmin yaap. Popmyna HyKkosckoro
H.E. ona rugpoyaapa.

103. Cnocobbl NpefoTBpaLLEHNA TMAPABANYECKOTO
yaapa..

104. MoTepu Hanopa (gasneHus), onpegensaemole
AnnHol Tpybonposoaa, popmyna Japcu.

105. OnpegeneHue MeCTHbIX NOTepPb Hanopa (AasneHus)
B Tpybonposoae, bopmyna Belicbaxa.

106. OnpepaeneHue NoTepb Hanopa (AaBneHua) B
Tpybonposoae, popmyna Aapcu-Belicbaxa.

107. PacyeT 06LWEero conpoTUBAEHNA B MPOCTOM
Tpybonposoae.

108. TocneposatenbHOE coegMHEHUE NPOCTbIX
Tpybonposoaos.

109. NMapannenbHoe coeguHeHme NPOCTbIX
TpybonpoBoaoB..

110. OnpegeneHue NoTepb AaBAEHUA B PeasibHOM
rmapocucreme.

111.  dopmyna Topuuennn.

112. WUcTedyeHMe KNAKOCTM Yepe3 Mmajioe OTBEpCTME B
TOHKOM CTEHKe.




Kog,
MHOMKaTopa

NHAMKaTOP AOCTUNKEHMA
KoMMeTeHuum

OueHouHble cpeacTsa

Teo peTnyeckme Bonpochbl, TeCTbI

MpaKTnyeckne 3afaHmA NpeacTaBieHbl B 9/1IEKTPOHHOM
nsaaHum Kytnybaes M. M., Maugo E. 1O., Ycos U. T.
M'mapaBaMKa U TMAPONHEBMONPUBOS, [INEKTPOHHbIM
pecypc] : meToanYecKme yKaszaHMA K KOHTPOAbHbIM
paboTam no gucumnamHam "MexaHMKa KUAKOCTU U ra3a”,
"Tmapasaunka", "TnagpasanKka n ruaponHesmonpueog”;
MITY, Kadenpa ropHbix MalimH 1
TPAHCMOPTHO-TEXHONOTMYECKUX KOMMJIEKCOB. -
Marnutoropck : MITY, 2012.

HaBrikaMu U3MepeHusl JaBICHUS U pacxo/a XHIKOCTH B
THIPABIHYCCKUX CHCTEMAX;

HaBbIKAMHU M METOAMKAMH 0000IIEHHS PE3yIbTATOB
PEIICHHS; CIIOCO0aMHU OICHUBAHMS 3HAYNMOCTH U
NPaKTHYECKOW TPUTOAHOCTH TTOJyYSHHBIX PE3y/IbTaTOB
CTYJICHT OBJIA/ICBAET MIPHU BHIOJHEHHHU Ja00PAaTOPHBIX paboT
1 00pabOTKH IKCIIEPUMEHTAIbHBIX JTaHHBIX.




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

MpomexKyTo4Has aTTectaums no gucumnanHe «fMapasanKa» BKAOYAET TEOPeTMYECKMEe 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 GOpPMeE TEeCTa, PasMeLLeHHOMO 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 KOMMETEHLUMIA: B XOAE KOHTPO/IbHbIX MEPONPUATUI A0MNYCKAOTCA ONDOKY,
NpPosBAAETCA OTCYTCTBUE OTAENbHbIX 3HAHUI, YMEHWUIN, HAaBbIKOB, 0OY4atoLWMNCA UCMbITbIBAET
3Ha4yuUTe/IbHble 3aTPyaAHEHUNA NPUN ONepUpPoBaHNN 3HAHNAMU U YMEHNAMU NMPU UX NepeHOoCe Ha HOBble
cuUTyaumu.

— Ha OLUEHKY KHeYyA,0B/NIeTBOPUTE/IbHOY» (He 3a4TeHO) — 0byYaloWminca A4eMOHCTPUPYET 3HaHMA He Bonee
20% TeopeTUYecKoro maTepmana, 4ONYCKAET CYLLECTBEHHbIE OIMOKN, HE MOKET NOKa3aTb
WHTENIeKTYa IbHble HaBblKW PeLUeHUs NPOCTbIX 3a4auy.



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:

113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.

CeowicTBa paboumx Kuarocten. OCHOBHbIE NOHATUA U ONPEAENEHNA HKUAKOCTU.
MAOTHOCTb M YAE/bHbIN BEC KUAKOCTU.
CHMMaEMOCTb KUOKOCTH.
KoaddnumneHT 06beMHoro cxatus.
KoadppuumeHT TennoBoro paclimpeHms.
MoZayb ynpyrocty *KMaKocTu.
BA3KOCTb KNOKOCTH.
KoappruneHT KUHEeMATUUYECKOM BASKOCTU HKUAKOCTW.
KaButauma KuMAKOCTK, cnocobbl NpesoTBpaLLeHus.
O6nnTepauma }KnaKoctu.
mapocTaTMKa, OCHOBHbIE NOHATUA U ONpeaeneHus.
MoHATME rMAPOCTAaTUYECKOTO AaBNEHUSA.
EAVHWLBI U3MepPeHUA TMAPOCTAaTUYECKOTO AaBAEHWA.
CBoWCTBA r*MAPOCTAaTUYECKOTO AABAEHUA.
MOHATMA rMAPOCTAaTUYECKOTO AaBaeHMA: abcontoTHoe, aTmocdepHoe, N3bbITOUHOE N BaKyyM.
OnododepeHumanbHble ypaBHEHWUA Ditnepa A5 PaBHOBECUA KULKOCTU.




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHLUN

OueHoYHble cpeacTsa

129. OcHOBHOE ypaBHeHME r’MAPOCTATUKN.

130. 3akoH Apxumega.

131.  3akoH lMackana.

132. MexaHM3M C UCNO0/Ib30BaHMEM YPaBHEHUA TMAPOCTATUKU, LOMKPAT. U MYAbTUNANKATOP.
133. MexaHn3M C UICNOJIb30BaHMEM YPaBHEHUA TMAPOCTAaTUKK,  MYIbTUMNINKATOP.

134, U3mepeHune gasaeHua XULKOCTH.

135. PaBHOBecKE }KNAKOCTU B COOBLLAOLWMXCA cocyaax.

136. Cwuna gaBneHuUA XXUAKOCTU HA BEPTUKANbHYIO CTEHKY.

137.  Cwvna gaBneHuA XXUAKOCTU HA FOPU3OHTA/IbHYIO CTEHKY.

138. Cwuna gaBneHuUA XUAKOCTU HA HAK/TIOHHYIO CTEHKY.

139. OnpegeneHune TOAWMHBI CTEHKMU.

140. M'MapoamMHamMmMKa, OCHOBHbIe onpeaeneHmna.
141. FeomeTpmAa NOTOKOB XUOKOCTW.

142. Knaccnomkauma NnoToOKoB XKMAKOCTU

143. Pexnmbl ABUKEHUA KUAKOCTU. Yncno PeltHonbAaca.

144.  TaMWHapHbIN PEXUM ABUKEHUA XKUAKOCTU U €r0 3aKOHOMEPHOCTH.

145.  Pacxop v cpefHAA CKOPOCTb MOTOKA NPU NaMUHAPHOM peXume.

146.  TypOyneHTHbIM PeXUM ABUNKEHUA KUAKOCTU U €ro 3aKOHOMEPHOCTH.

147.  3aKOH Hepa3pbIBHOCTM NMOTOKA KUOKOCTU.

148.  3aKOH COXpaHeHWA IHEPTUN ANA NOTOKA XKUOKOCTU. YpaBHeHMe bepHyaan ana notoka
NAeanbHOM XUAKOCTU.

149.  YpaBHeHue bepHynaun ons cTpymkn ngeanbHoOM KUOKOCTU.

150. YpaBHeHue bepHynaun aas NoTOKa peasibHOM XKUAKOCTU.

151.  YpaBHeHue bepHynnaun ans cTpymiku peanbHOM KULKOCTH.

152.  [pumeHeHMe OCHOBHbIX YPAaBHEHWUI ABUMKEHUA NOTOKOB XUAKOCTU ANA U3MEPEHUA CKOPOCTEN
N pacxoAoB KUOKOCTH.

153. vapocTtatmyeckunin ygap. Popmyna Hykosckoro H.E. ana rugpoyaapa.

154. Cnocobbl NnpeaoTBpalleHns ruapasBaMyeckoro yaapa..

155. [MoTepu Hanopa (aaBneHun), onpegensemblie annHon Tpybonposoaa, dopmyna dapcu.

156. OnpeaeneHue MecTHbIX NOTepb Hanopa (aasneHus) B Tpybonposoae, dopmyna Belicbaxa.

157. OnpeneneHue notepb Hanopa (AaBneHun) B Tpybonposoae, dopmyna fapcu-Beiicbaxa.




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHLUN

OueHoYHble cpeacTsa

158.  PacueT obLLero conpoTuBieHMA B NpocTom Tpybonposoae.

159. MocnepoBaTenbHOE COegMHEHME NPOCTbIX TPYHONPOBOAOB.
160. MapannenbHoe coefnHeHWe NPOCTbIX TPyboNpoBoAOB.

161. OnpegeneHue NoTepb AaBAEHUA B peasibHOM rmgpocucteme.
162.  ®opmyna Topuuennn.

163. NcTeyeHme XKMOKOCTM Yepes MaJioe OTBEPCTUE 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:

164.  CsoiicTBa paboumnx Kugrocten. OCHOBHbIE MOHATUA U ONPEeLAENEeHUS KULKOCTH.
165. MAOTHOCTb M YAENbHbIN BEC KUAKOCTU.
166. CKMMaemMOCTb XMAKOCTN.




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHLUN

OueHoYHble cpeacTsa

167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.

KoaddnumneHT 06beMHoro cxkatus.
KoaddunumneHT Ten1080ro pacumpeHms.
Mogaynb ynpyroctu *KuaKocTu.
BA3KOCTb XXMAKOCTHU.

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

MpapocTaTMKa, OCHOBHbIE MOHATUA U ONpPeseNeHus.

MoHATHE TMAPOCTAaTUYECKOTO AABAEHNUA.

EAMHMLBI U3MEPEHMA TMAPOCTATUYECKOrO AaBNEeHMA.
CBOICTBA M’MAPOCTATUYECKOIO AaBNEHUA.

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

MexaHU3M C UCNOJIb30BaHNEM YPaBHEHMA TMAPOCTAaTUKM, AOMKPAT. U MyNbTUMNANKATOP.

MexaHW3M C UCNO/Ib30BaHNEM YPaBHEHMA TMAPOCTAaTUKN,  MYAbTUNNKATOP.

N3mepeHne AaBAeHUA KNOKOCTU.
PaBHOBecKe *KMAKOCTU B COOOLLIAIOLLMXCA 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.

KnaccnudumKaums NoTOKOB *KULKOCTU
Pesknumbl ABUMKEHUA RnakocTn. Yucno PeiHonbAaca.

JTaMUHapPHbIN PeXUM ABUKEHUA KULKOCTU N €ro 3aKOHOMEPHOCTU.
Pacxop u cpegHAA CKOPOCTb MOTOKA MPU TAMUHAPHOM pPeXUMe.
TypOYNeHTHbIN peXxnum ABUMKEHUS XKUAKOCTU U er0 3aKOHOMEPHOCTM.




Kog nHamkaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHLUN

OueHoYHble cpeacTsa

198.  3aKOH Hepa3pbIBHOCTM NOTOKA XKUAKOCTW.

199. 3aKOH COXpaHEHUA IHepPrnum ANa NOTOKA KULKOCTU. YpaBHeHne bepHynan ana notoka
naeanbHOM KUOKOCTU.

200. YpaBHeHWe bepHynnun gnsa cTpyMKU NAEaNbHOMN KULKOCTH.

201. YpaBHeHue bepHynAn oA NOTOKa peasibHOM KUAKOCTU.

202.  YpaBHeHWe bepHynnun gns CTpyMKu peasbHOM HKULKOCTH.

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

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

205. Cnocobbl NnpeaoTBpalleHma rmapaBanyeckoro yaapa..

206. MoTtepwu Hanopa (gaBneHus), onpeaensemble AnMHON Tpybonposoaa, popmyna Aapcu.

207. OnpeaeneHune MeCTHbIX NoTepb Hamnopa (gasneHus) B Tpybonposoae, popmyna Beiicbaxa.

208. OnpegeneHue notepb Hanopa (aasnenus) B Tpybonposoae, popmyna Japcu-Belicbaxa.

209.  PacueT 0buiero conpoTMBaeHMA B NPOCTOM Tpybonposoge.

210. MocnepoBaTtenibHOE coegMHEHWE NPOCTbIX TPYOOMNPOBOAOB.

211. NapannenbHoe coeguHeHWe NPOCTbIX TPYHONPOBOAOB.

212. OnpepgeneHue NOTepb AABAEHUA B peasibHOM rMgpocmucTeme.

213.  dopmyna Topuuennu.

214.  WcTeyeHme }KMOKOCTU Yepes Masioe OTBEPCTME B TOHKOW CTEHKE.

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.



