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PaGouas mporpamma coctaBieHa Ha ocHoBe PI'OC BO - coemumamuter 110
criermanbrocTh 21.05.04 TopHoe aeno (nprka3 Munoopaayku Poccun ot 12.08.2020 r. Ne 987)

PaGouas mporpamma paccMoTpeHa u oo0peHa Ha 3aceanuu kadeapsl [ OpHBIX MaIIHH U
TPAaHCIOPTHO-TEXHOJIOTUICCKUX KOMILIEKCOB
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JIner aktyaamzanuu padodeil mporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
y4eOHOM oy Ha 3acefannu Kageapsl [OpHBIX MAIIMH ¥ TPAHCTIOPTHO -TEXHOJIOTHIECKUX

[Iporokomor 200 . Ne
3aB. kadenpoii A.M. MaxutoB

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena it peanmsarmu B 2025 - 2026
y4eOHOM roJly Ha 3aceqaHuu Kageapsl [ OpHBIX MAIIWH ¥ TPAHCTIOPTHO-TEXHOJIOT HISCKHX

[Iporokom or 20 1. Ne

3aB. kadenpoii A.M. Maxutos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
y4eOHOM roj1y Ha 3aceqaHuu Kadeapbl [OpHBIX MaIUH U TPAHCTIOPTHO -TEXHOJIOTUYECKUX

[Iporoxom oT 20 1. Ne

3aB. kadenpoit A.M. Maxutos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa i ojo0peHa it peanm3armu B 2027 - 2028
y4eOHOM ro/1y Ha 3aceaHuu Kadeapsl ['OpHBIX MaIIUH U TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTokomor 20 . Ne

3aB. kadenpoit A.M. MaxuToB

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusaruu B 2028 - 2029
y4eOHOM roay Ha 3aceqanuu Kadeapel ['OpHBIX MalIUH U TPAHCTIOPTHO-TEXHOJIOTUIESCKUX

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit A.M. MaxuTtoB

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusaruu B 2029 - 2030
yueOHOM roay Ha 3aceqanuu Kadeapsl ['OpPHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTUIECKUAX

[Ipotokom ot 20 . Ne

3aB. xadenpoit A.M. Maxkutos

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena st peanuzamuu B 2030 - 2031
y4eOHOM roJy Ha 3aceaHuu Kadeapbl ['OpHBIX MaIllMH U TPAHCIIOPTHO -TEXHOJIOTHUECKUX

IIpoTokomor 20 1. Ne

3aB. kadenpoii A.M. Maxutos




1 Ilesin ocBOeHMS TUCHUILINHBI (MOTYJISA)

ensMu ocBOCHUS AUCUUIUTAHBI (MO s) «[ MIpaBIuKay sBISIOTCS:

- (opMupoBaHHE U pPa3BUTHE CIIOCOOHOCTH K CaMOPAa3BHUTHUIO, CaMOpeaU3alliH,
WCIOJb30BAHMIO TBOPYECKOTO B OOJNACTH HCCICIOBaHUA (PU3UUYECKUX CBONCTB >KHIKOCTH,
3aKOHOB €€ PaBHOBECHS U IBUKCHUS;

- (¢dopMupoBaHME M PAa3BUTHE CIIOCOOHOCTH TPUMEHATH COBPEMEHHBIE METOJIbI
UCCIIeIOBAaHUS (PU3MUECKUX CBOWCTB JKHUJKOCTH, OICHHBATh M IMPEICTABIATh PE3YJIbTATHI
HCCIIEIOBAaHNH;

- opMUpOBaAHHE U PA3BUTHE CIIOCOOHOCTH UCIOIB30BAThH 3aKOHBI M METO bl MATEMATHUKU
MIPH MCCIIEIOBAHNHN 3aKOHOB PABHOBECHS H IBKEHHUS JKUIKOCTH;

- OBJIAJICHHE JIOCTATOYHBIM YPOBHEM OOMIECTIPO(ECCHOHATBHBIX U MPOPEeCCHOHATBHBIX
KoMmneTeHIui B cootBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO no crienmansHoctu 21.05.04 T'opHOE
JeJ10

Cnenmanmu3anus [ opHbIe MAaIIMHBI B 000DVIIOBAHHE

2 MecTo THCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmsbl

Jucuunnuza ['uapasirika BXOJUT B 4acTh y4eOHOTO MmiiaHa (OpMHUPYEMYIO YHaCTHUKAMHU
00pa30BaTeNIbHBIX OTHOLLIEHUI 00pa30BaTeNIbHOM POrpPaMMBI.

JUia  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMbI  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ TPAKTUK:

®dusuka

TeopeTnueckas MEXaHUKA

Bricmas maTemaTtuka

3HaHus (YMEHHUS, BJIQJICHUs ), TIOJTYYEHHbIE TIPU U3YyYEHUH JaHHOM JAUCUUILUIMHBI OyIyT
HE0OXO0IUMBI JJ1s1 U3yYEHUS] AUCIUTLITUH/TIPAKTHK:

OcCHOBBI (YHKIIMOHUPOBAHUS I'MIPOIIPHUBOIA

I'maponHEeBMONIPUBO L M THAPOITHEBMOABTOMATHKA TOPHBIX MAIIUH

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJIbTaThl 00yUeHUus

B pesynbpTaTe ocBoeHUS MUCHUIUIMHBI (MOAYs) «I uapaBiuka» oOydaromuiics JOJKeH
00JaaTh CIeAyIONMMI KOMIIETEHIUSIMU:

Ko nanukartopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

[IK-2 Cnocoben pa3pabaTbiBaTh TEXHHUYECKYI0 U HOPMATHUBHYIO JOKYMEHTALMIO JUIA
MalIMHOCTPOUTEIILHOTO  TNPOM3BOJACTBA,  HUCHBITAHHUS,  MOJEPHU3ALUHU,  OKCIUTyaTallHH,
TEXHUYECKOTO M CEPBHCHOTO OOCIYKMBAaHUS U PEMOHTA TOPHBIX MAlIUH U O0OpYIOBaHUS
pa3nMYHOrO (PYHKIMOHAIBHOTO HAa3HAYEHHs] C Y4YeTOM TpeOOBaHUN HKOJIOTHMYECKON U
IPOMBIIITICHHOY 0e301acHOCTH

[IK-2.1 [Ipemtaraer pemnieHuss MO TMOBBIMICHHIO 3(PPEKTUBHOCTH HCIIOIb30BAHUS
TEXHOJIOTHYECKOT0 000PYI0BAHM TOPHBIX OPEAIPUITUN

I1K-2.2 OrneHUBaeT HAJIEKHOCTh PabOTHI B MPOIIECCE KU3HCHHOTO IHMKJIA TOPHBIX
MAaIIMH 1 000pYA0BaHUS Pa3IUYHOro G yHKIMOHAILHOIO Ha3HAUYCHHUS




4. CTpyKTypa, 00b€éM N coep:KaHue T CIHUIIIMHBI (MOXYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaa. dacoB, B TOM

qHce:

— KOHTaKTHas paborta — 8,7 akaJl. 4acosB:

— ayIMuTOpHas — 8 akaJl. 9acoB;
—BHeayautopHas — 0,7 akaj. 9acos;

— camocTosTenbpHas padbota — 95,4 akas. 4acos;

— B (popme npaxTrueckoii moarotoBku — 0 akas. yac;

— MOATOTOBKA K 3auéTy — 3,9 akan. yac
dopma aTTecTaluy - 3a4eT

AynuropHast I =
KOHTaKTHas paboTta E E dopma TeKyILEero
S8 B
B aKaJl. yacax 5] 1201 KOHTPOJIS
Paznen/ Tema 2, ( A ) E D N P Kon
> 3 S| caMOCTOSITENBHOM |  ycrieBaeMOCTH U
JICIMTUTAHBI & £ = . | xoMmeTeHIUH
o & paboThI MPOMEKYTOTHON
na6. | mpakr. | €8 ATTeCTALIIH
Jlex. 5 e &
3aH. 3aH. | QO &
1.
IIpopaboTka
JIEKLIHOHHOT'0
Mmarepuaa,
CaMOCTOSITENBEHOE
U3y4YCHUE YYEOHOM
1.1 XKugkocte u ee Y Hay4HO
o e WnnusunyansHoe
¢busnueckue cBoiicTaa: JIUTEpPaTyphbl
cobecenoBaHue.
obmue CBEICHUS 0 Tounck ammra
KHUIKOCTH; JIOTIOJTHUTENbHOM
11a060paTOPHBIX
OCHOBHbIE ¢busnyeckue MH(OpPMAIH 110 aGor
CBOMCTBa JKUJIKOCTH: Teme (pabota ¢ P
Nel Onpenenenue
IUIOTHOCTh, CYKMMAaeMOCTb, 6ubnmorpaduyec .
[UIOTHOCTEH I1K-2.1,
Teropoe  pacummpenue,| 3 | 0,5 | 1/0,5U 16,3 |kum MaTepuanamu,
HECMELINBAIOIINXCS [K-2.2
BSI3KOCTb, yaenbHas C JJIEKTPOHHBIMHU N
SKUIIKOCTEH B
TEIIOEMKOCTb, OMOIMOTEKAMH K
coo0LIaronmxcs
TEeIIONPOBOJHOCTE; 20P, cocyax
ocoObIe COCTOSTHUS UHPOPMAIMOHHO- yaax,
Ne2 Nzyuenne
KHJKOCTH: PaCTBOPEHHE B KOMMYHHKAIIMOHH
(uznyeckux
KHUIKOCTH rasa, BI€ CETU 5
CBOMCTB >KHUIIKOCTH
KaBHTAIMs, O0TUTEpaLns. HutepHer).
Iloxaroroska u
oopmiieHue
oT4eTa K
nabopaTopHOH
pabote




1.2 TuppocraTrka:

ITpopaboTka

JICKIIMOHHOTO
THAPOCTATHIECKOE MaTepHATA
JIABJICHHE U €r'0 CBOWCTRA, ’
N CaMOCTOSITENEHOE
ypaBHeHHs1 DJiiepa U SO
HIOJIHBIN nddepenmman HSYHEHIE yACOHOH
ABJICHUS ZJ[m aBI;-IOBI(I?CI/ISI 11 HayHHO Mupmsunyansuoe
a A b JIUTEPATYPHI cobece0-BaHUeE.
CIUIOIIHOM CPeJbL; Tomck B
OTHOCHUTEJbHBIN TOKOM o
) JIOTIOJTHUTEITBHOM 11a00paTOPHBIX
KHUIKHX CPEI B COCYAX; HHGopMALHH 110 pator
OCHOBHOE ABHCHUE
HADOCTATHKY: P Teme (pabota ¢ Ne3 Hzmepenue
a6§§n}oTHoe ’I/ISGI)ITO‘{HOC Oubmorpaduyec | ruapOCTaTHYECKOro
u BaK > METDHICCKOE 05 |1.5/0.51 14 KHM MaTepraiamH, JIaBJICHUS, IIK-2.1,
JIABJIEHHUS; l T C SJICKTPOHHBIMU Ned IK-2.2
i OonbmmorekamMu U | T'wapaBinueckuii
MbE30METPHYECKasT S0P npece. 3axon
b .
BBICOTA;
SaKOH ﬁaCKaﬂH' HUH(OPMAITOHHO- [Mackans
CHJTBI aBJ‘IeHI/IF; KUIKOCTH KOMMYHHKAIOHH Pewenme
Ha A IOCKIe A u BIC CETH WHMBUYATBHBIX
KPUBOJIMHEHHBIC CTECHKH; Mirepuer). 3ajlat 1o pasfieiaM
P ’ IMoaroroBka u THAPOCTATHKH.
LIEHTP ¥ TEJIO JIaBJICHNS, oopmeHrie
TpUOOPBI JJIST U3MEPCHHUSI oTeTa K
aBJICHUS; .
A ’ nabopaTopHOH
3aKOH Apxumena, paore
TUIABaHUE TEJI.
ITpopaboTka
JICKIIMOHHOTO
1.3 OcHOBBI KHHEMAaTHKH
KHIKOCTH: MaTepuana,
’ CaMOCTOSITENILHOE
BH/IbI JIBUDKCHHUSI .
. U3y4YCHUE YYeOHOM
JKUJIKOCTH, 1 HayaHO
THPaBIHYECKHUE HTEPaTVDLI
AJIEMEHTHI ITOTOKA; Hgmip
aBHEHHUS .
?e) A3DBIBHOCTI s JIOTIOJTHUTENLHON
SHEMGI;)ITa HOH CTDVIiKT 1 1 14 uHpopMaryu o | MuauBuayanpHOE IIK-2.1,
P Py Teme (pabota ¢ cobeceoBaHMe. [K-2.2

[TOTOKOB KMKOCTH;
CpemHsisi  CKOpOCTh M
pacxo/ MMOTOKa;

BHUXPEBOE TEYCHHUE: POTOP,
BHUXpEBasl JIMHUS, TPYOKa,
HUTE,

olI1iee MpeACTaBICHHE O
PEKUMaX IBHKEHUS.

o6ubnuorpaguyec
KUM MaTepHaIaMH,
C DJICKTPOHHBIMH

O6ubnrorexamu u

30P,
UHPOPMAIHOHHO-
KOMMYyHHKAIHOHH
BIC CCTH
Hutepuer)




14 OcCHOBBI
THAPOJHHAMUKH:
ypaBHeHHe bepHymmm mis
JJIEMEHTApHONW CTPYHKU H
JUISL TIOTOKA JKHAKOCTH H
rasa;

Harop (yIenbHast SHepTus)
XKHIKOCTH;

ko3 dunment Kopuonmca;

ITpopaboTka
JIEKIIMLOHHOTO
MaTepHana,
CaMOCTOSITEIIFHOE
U3ydeHHe yaeOHOH
U Hay4HO
JINTEPATYPBI
[ouck
JIONOJTHUTENILHON
UH(POPMAITHH 10
Teme (pabota ¢
oubnrorpaduyec

WuauBunyansHOE
cobecenoBaHue.
3amnuTa
71a00paTOPHBIX
pabot
No5 Mnmroctpanust
yYpaBHEHHS
bepuymnu,

Ne6 TMoctpoeHue IK-2.1
HanopHas u 1 | 1/0,61 17,4 |kum matepuanamuy, TP '
HAMopHOH U IK-2.2
MbE30METPHUECKAsT JIHHUU C JJIEKTPOHHBIMHU N
N MbE30METPHYECKON
JUTS HUJEATBHON u Ooubnmorexamu U o
N JIUHUH JUIST
peaIbHOM XKUIKOCTH; 90P,
TpybonpoBona
M3MEpEHHe HAIopoB, HUH(OpPMAITOHHO-
JIaBIICHUH acxXo/lloB U KOMMyHUKALUOHH | O DOTHBIICHHA
> P yH Pemenue
CKOpoCTeit JIBIDKCHUS BIC CETH
WHMBUYATbHBIX
KHUIKOCTH; WurepHer).
3aJ1aq 1o paszenam
HCTEUCHUE JKHUIKOCTH, IMoaroTroBka u
THAPOAUHAMUKH
HACaIKu. ohopmIeHHUE
oTyeTa K
nabopaTopHOit
pabote
ITpopaboTka
JIEKLIHOHHOT'0
1.5 TunpaBnuyeckue 8
Mmarepuaa,
CONPOTHUBIICHUSL. WNuouBunyansHoe
CaMOCTOSITENBEHOE
Pexxum JBIDKCHUS .| cobecenoBanue.
U3y4YCHUE YYEOHOM
KHUIKOCTH: 3ammra
Y Hay4HO
KpUTEpHUU oA00us. n1abopaToOpHBIX
JIUTEpPaTyphbl
PesxxuMbl TEUCHHUS pabor
o Tlouck
(JTaMHHAPHBIHA u " Ne7 Pexxumbl
o JIOTIOJTHUTENBbHOM
TypOYJICHTHBIH); JIBUOKECHUSI TOTOKA
UHPOPMAIIH IO
(bopMyIbI TOTEph HATIOPa, SKUJIKOCTH;
Teme (pabota ¢
MOy MITUPHYECKUE Ne8 Onpenenenue
o6ubnuorpaguuec
TEOpHH TYpOYJIEHTHOCTH; MOTEPh Haropa 1o [K-2.1,
0,5 0,5 16 |kum MaTepuanamu,
BIIMSIHHE BSI3KOCTH JITTAHE; [IK-2.2
C JJIEKTPOHHBIMHU
JKUJIKOCTH u Ne9 Onpenenenue
O6ubnrorexamu u
LIEPOXOBAaTOCTH CTEHOK Ha 50P MECTHBIX TTOTEPh
COTIPOTHUBIICHHE; > Haropa.
UHPOPMAIHOHHO-
MOTEpPH Haropa 10 JJIHHE 3ammra
KOMMYHHKAIIMOHH .
MIOTOKa, KOHTPOJIBHON
BI€ CETU
MECTHBIE CONPOTHBICHHS paboThI Mo
yOOIPOBOJIOB; Hireprer). THIPABINIECKOM
P P ’ Iloxaroroska u P y
CONPOTHUBIICHUE TEN NPH pacuery
oopmiieHue
00TeKaHUU TTOTOKOM, TpyOonpoBoa
N oT4eTa K
nogsEMHast CHJIa. .
nabopaTopHOH

pabote




ITpopaboTka

JIEKIIMOHHOTO

Marepuaia,
1.6 Hecrannonaphsie CaMOCTOSITEIIFHOE
TEUCHUS: u3ydeHne yaeOHoi
CHia JIABIICHUS CTPYH Ha U HAYYHO
HEIIO/IBIKHYIO u JIMTEPATYPHI
JBIDKYIIYIOCSI TIPETpajibl; IMonck
HCTEYCHHE pu JIOTIOTHUTEIBHOM
HIepeMEHHOM Harope; 05 177 uHdopmanyu o | MumuBuayanbHOE IK-2.1,
HEYCTaHOBHBILICECS TeMme (pabota ¢ cobeceroBaHuE. IK-2.2
HAIOPHOE JIBIDKCHUE oubnrorpaduyec
HECKMIMAEeMOH  KHUAKOCTH KUM MaTepHaIaMH,
B HEYIpyrom C DIIEKTPOHHBIMH
TpyOONpPOBOJE; Ooubimorexa u
THApPOyJap B  IPOCTOM 90P,
TpyOONnpoBoOIE. HUH(OPMAITOHHO-

KOMMYyHHUKAIIHOHH
BIC CCTH

HurepHer).
HUroro no pazzpeny 4 | 4/1,61 95,4
HUroro 3a cemectp 4 | 4/1,61 95,4 3a4éT
Uroro o aucuuIuinye 4 4/1,611 95,4 3ayer




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpamunuonHsle 00pa3oBaTEeNbHBIE TEXHOJIOIMH OPUEHTHUPYIOTCS Ha OPraHU3aLHUI0
00pa3oBaTeNbHOTO  MpoIecca, MPEANOJIATAONIYI0 MPSIMYI TPAHCISIUIO 3HAHUM  OT
IIpenoaBaTelisd K CTyEHTY (IPEUMYILECTBEHHO HAa OCHOBE OOBSICHUTEIbHO-UIUTFOCTPATUBHBIX
METOJIOB 00y4eHus1). YueOHasi IesTeIbHOCTh CTYJACHTAa HOCHT B TAKUX YCIIOBHUSX, KaK MPAaBHIIO,
PEIPOAYKTUBHBIN XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

WudopmanionHas JeKuuMs — TOCIEIOBATEIbHOE H3JIOKEHHE MaTepuaja B
JUCUMIUIMHAPHOM JIOTHKE, OCYILECTBISEMOE INPEUMYILIECTBEHHO BepOaJbHBIMU CpPEICTBAMU
(MOHOJIOT MperoIaBaTes).

[IpakTrueckoe 3aHsTHE, MOCBALICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHMHM M HABBIKOB IO
MPEI0)KEHHOMY T OPUTMY.

JlabopaTtopHas paboTa — opranuzaius yaueOHOU paboThI C peaTbHBIMH MaTepUaTHLHBIMU U
MH(OPMALIMOHHBIMU O0OBEKTaMHU, SKCIIEpUMEHTaJIbHas padoTa C aHAJOTOBBIMU MOJEISAMU
peanbHBIX 00BEKTOB.

2. Texuoyioruu mpoOIEMHOTO OOyUeHUsST — OpTaHu3anus 00pa3oBaTEILHOTO IpoIlecca,
KOTOpasi MpeArnoiaraeT MoCTaHOBKY NMPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIUH JUI CTUMYJIMPOBAaHUS AKTUBHON I03HABATEIbHON 1€ATEIbHOCTHU CTYIEHTOB.

@®opMbl y4eOHBIX 3aHATUH € UCIIOJIH30BAHUEM TEXHOJIOTUN MPOOIEMHOT0 O0yUEeHHUS:

[IpoGnemuast nekuusi — U3MOKEHWE MarepHuaia, IMpeanoaralonee MOCTaHOBKY
MpOOJEeMHBIX W JUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3IMYHBIX HAYYHBIX MOJXOJIOB,
aBTOPCKHE KOMMEHTapHH, CBSA3aHHBIE C PA3IMUYHBIMU MOJEISIMU MHTEPIpPETALUU H3y4aeMoOro
Marepuana.

[IpakTnueckoe 3aHaTHEe B (opMe MpakTUKyMa — OpraHu3ainus ydeOHOW paboThl,
HalpaBJieHHass Ha pelleHue KOMIUIEKCHOM Y4eOHO-TI0O3HABATENIbHOW 3ajadud, TpeOyromend OT
CTYJCHTa MPUMEHEHUS KaK Hay4HO-TEeOPETUUECKUX 3HAaHUH, TaK ¥ IPAKTUYECKUX HABBIKOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpraHu3alus 00pa30BaTeIbHOIO IMpoliecca, KoTopas
MIpeoiaraeT akTHBHOE U HEJIMHEHHOE B3aMOIEUCTBUE BCEX YUaCTHUKOB, TOCTH)KEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO JJs HUX oOpa3oBaTelbHOro pesynbrata. Hapsay co
CHEIHATM3UPOBAHHBIMU ~ TEXHOJIOTHUSIMH  TaKOro  poJia  MPUHIMI  MHTEPAKTUBHOCTH
MPOCIEKUBACTCA B OOJBIIMHCTBE  COBPEMEHHBIX  00pa30BaTelbHBIX  TEXHOJOTHUH.
WHTepakTUBHOCTD MOpa3yMeBaeT CyOBbEKT-CyObEKTHbIE OTHOIICHUS B X0Jie 00pa30BaTEIbHOTO
mpolecca H, Kak cieacTsue, GopMupoBaHUE camMopa3BHUBarolIeiics HHPOPMAIIHOHHO-PECYPCHON
Cpebl.

@opMbl y4EOHBIX 3aHITHH C MCIOJIB30BAHUEM CHELMATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlexusi «0OpaTHOM CBA3M» — JIGKIUSI-TIPOBOKAIMs (M3JI0’)KEHUE MaTepHualia ¢ 3apaHee
3arIaHUPOBAHHBIMHU oImuroKamu), nekuusi-oecena, JEKIUS-AUCKYCCHS,
JEKIUSA-TIPECCKOH(EepeHITHSL.

4.  HWubopMallmOHHO-KOMMYHUKALIMOHHBIE ~ OOpa3oBaTeNbHBIE  TEXHOJOTHH  —
opranusaius 00pa3zoBaTENILHOTO MPOIECca, OCHOBAHHAS HA MPUMEHEHUH CIEIHAIN3UPOBAaHHBIX
MIPOrPAMMHBIX CPEJl M TEXHUUYECKUX CPEJICTB paOdOThI C HHGOpMAaLIUEH.

@opMbl Y4eOHBIX 3aHATUN C HMCIOJIB30BAaHHUEM HH(POPMAIOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusanms — U3J0KEHHUE COJEP)KaHUA COIPOBOXKIAETCS IpEe3eHTaluen
(nemMoHcTpanmeil yaeOHbIX MaTepHajIoB, MPEACTaBICHHBIX B pa3IMYHbIX 3HAKOBBIX CHCTEMAaX, B
T.4. WJUTFOCTPATUBHBIX, IPaUUECKUX, ayAHO- U BUAEOMATEPHAIIOB).

JIaGopaTtopHoe 3aHsTHE B (pOpME BUPTYalIbHON BHU3YyaJIM3allMU MPOLIECCOB M SBICHUH,
IIPOUCXOJAIINX B JKMJIKOCTH U JEATEIBHOCTH C HCIOJb30BaHUEM CIEHUAIN3UPOBAHHBIX
IIPOrPAMMHBIX CpEI.



6 Y4eOHO-MeTOAHYECKOE 00eciedeHre CAMOCTOSITeIbHOI PadoThl 00yUYaroLIuXCst
[Ipencraneno B mpuiioxxeHuu 1.

7 OueHoOYHbIE CPEACTBA /ISl IPOBEACHUS IPOMEKYTOYHOM aTTecTalluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOIMYecKOe U HH(OPMANIMOHHOE 00ecTiedeHre TUCIIUTITTHHBI (MO/TYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. CazanoB U. U. T'unpasnuka [DnextponHsiii pecypc]: yueonuk / CazanoB U. U.,
Cxupt-namse A. I'., Usanos B. U. - M.: KYPC, HUL] UH®PA-M, 2017. - 320 c.: 60x90 1/16. -
Pexxum mocrtyma: http://znanium.com/bookread2.php?book=601869 . - 3ara. ¢ skpana. - ISBN
978-5-906818-77-5.

2. lleiimak A. A. I'mapaBiuka ¥ THAPOTTHEBMONIPHBOI. OCHOBBI MEXaHUKHU KUIAKOCTH H
ra-3a [DnekTpoHHbIi pecype] : yueOnuk / A. A. Illletinak. — 6-e u3n., ucnp. u gom. — M. :
NH®PA-M, 2018. — 272 c. — Pexxum JOCTYyTIA:
http://znanium.com/bookread2.php?book=937447 . — 3aru. ¢ skpaHa.

3. Wrepennuxr, J1.B. I'uapasnuka : yaeOnuk / JI.B. Illtepernuxr. — 5-e usj., crep. —
Cankr-IlerepOypr : Jlamp, 2015. — 656 c¢. — ISBN 978-5-8114-1892-3. — Tekcr
anektpouusld /[ Jlamp  :  3JeKTpoHHO-OMONmoTeuHas ~ cucrema. —  URL:
httns://e_lanbook.com/book/64346 (nata o6namenns: 31.08.2019). — Pewxnwm nocrvma:

0) JlonosiHUTEILHAS JIUTEPATYpa:

1. Tunpasnuka u ruaponpusos [ Texct] : yueObnoe mocodue. [T.] 3/ H. C. T'yaunun, E. M.
Kpusenxko, b. C. Maxosukos, U. JI. [lactoes ; mox o6m. pea. U. JI. [1actoesa; pen. coser : JI. A.
[TyukoB (mpen.) u ap. - 4-e u3m., crep. - M. : I'opras kaura : MITY, 2007. - 519 c. : un., rpad.,
CXEMBI, Ta0JI.

2. Kpectun, E.A. 3agauHuK 1o rupaBiIvKe ¢ MPUMEPAMH pacueToB . yueOHoe mocobue /
E.A. Kpectun, U.E. Kpectun. — 4-¢ u3a., crep. — Canxkr-Ilerepoypr : Jlans, 2018. — 320 c. —
ISBN 978-5-8114-1655-4. — Tekct : snexkrponusiii // Jlap : 3IEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/98240 (nata o6pamenus: 31.08.2019). — Pexxum
JOCTYyTA: JJIsl aBTOPU3. TTOJIH30BATEICH.

3. Koseipp, N.E. TIpakTrikym 1Mo ruapaBiuke . yaeOHO-MeToaudeckoe mocooue / U.E.
Ko-3b1pp, N.®. ITukanosa, H.B. Xano. — Cankr-IlerepOypr : Jlanb, 2016. — 176 ¢c. — ISBN
978-5-8114-2043-8. — Tekcr : snekTponuslii // JIaHb © 3I€KTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/72985 (nara o6pamienus: 31.08.2019). — Pexkum mocryma:
IUIsl aBTOPU3. TIOJTb30BATEIICH.

B) MeToguyeckne yKasaHus:

1. Manxko E.}O., YcoB U.I'. Mexanuka ®KUAKOCTU U Ta3a: MeToaudeckue ykazaHUs K
Ja00paTOPHBIM paboTaM MO JUCHHIUIMHAM «MeXaHWKa XUJIKOCTH M raza», «l uapaBiuka» c
WCIOJIb30BAHMEM HKCIEPUMEHTAJIbHOW YCTaHOBKM [Uisi cTyneHToB HampasieHuidt 190100 u
cnermanbHocTeit 190205, Marnutoropck: I'OY BITO « MI'TVY », 2013. - 24c¢.

2. Mauko E.IO., Yco N.I'. Mexanuka >KUIKOCTH U raza: MeToauueckue yKa3aHHs K
nabopatopHbIM paboTaMm Mo AMCUUIITUHAM «MeXaHuKa KUAKOCTU U Ta3ayn, «['uapaBiuka» c
WCIOJIb30BaHMEM HMWTAlMOHHBIX MoJenei nns  cryaeHToB HampasineHudt 190100 wu
cneuuansHocteit 190205. Marnutoropek: 'OY BITO « MI'TVY», 2013. —40 c.

3. Kyrny6aes, . M. I'mapaBiuka ¥ ruapOTTHEBMONIPUBOJL | METOJIMYECKHE YKA3aHUS K
KOHTPOJBHBIM paboTamM Mo aucuuiuiiHam "MexaHuka >kuakoctu u raza", "T'uapasnuka",
"T'unpasnuka u rugponHeBmonpuBox” / M. M. Kytiybaes, E. 10. Manko, U. T'. Ycos ; MI'TY,
Kadenpa ropHelx MammH ¥ TPaHCHOPTHO-TEXHOJIOTHYECKUX KOMIUIEKCOB. - MarHuToropek :
MI'TV, 2012. - 1 snextpoH. onT. auck (CD-ROM). - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=154
1.pdf&show=dcatalogues/1/1124315/1541.pdf&view=true (mara oGpamenus: 31.08.2019). -
MakpooOBeKT. - TEeKCT : AIeKTPOHHBIN.

4. Marnko, E. 0. 'nnpasirka u TuApONHEBMONIPHBOJ : JabopaTtopHblii pakTiukyM / E.
0. Manko, U. I'. YcoB ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 snekTpoH. ONT. JAUCK
(CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=1549
.pdf&show=dcatalogues/1/1124731/1549.pdf&view=true (mata oOpamenus: 31.08.2019). -
MakpooOBeKT. - TeKCT : AIeKTPOHHBIN.

5. MaxkapoB A.H., Kyrnyb6aes U.M. , Maniko E.1O., Kyapsmos A.A., Ycos WU.I'. OnbiTHOE
MOATBCPKACHUC MCXaHHUKA KUAKOCTH XKUJAKOCTHBIMU an60paMH: MCTOIII/I‘-ICCKI/IG YKa-3aHusd K
nabopaTopHbBIM paboTaM IO JUCHHUIUIMHAM «MeXaHuKa >KUJIKOCTH W Ta3a» IS CTYJICHTOB
cnenuanbHocteit 130400, 190109, 150201, 151001 Bcex ¢opm obyuenus. Marautoropck: ['OY
BITIO « MI'TVY», 2013. - 22c.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypceb:

IIporpammHoe obecnieueHne

Haumenoanue [10 Ne norosopa CpoOK IeHCTBYS TULEH3UH

7Zip ¢B0001HO pacmpocTpansiemoe [10 0eccpovYHO

DIEKTPOHHBIE

IUIAKATEI 110

MIACIUATUINHE K-278-11 oT 15.07.2011 06eccpovHO

"I'mapaBnuka u

THAPOIPHUBOJT"

FAR Manager cB0001HO pacnpocrpansemoe [10 0eccpoyHO
IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa
denepanpHOe rocyJIapCTBEHHOE OIOIKETHOE
yupexaenne «DenepanbHblii MHCTUTYT poMbliiiensoi|URL: http://wwwl.fips.ru/

CcOOCTBEHHOCTH
Nudopmanmonnas cucrema - EnuHoe okHO joctyna K
HHOOPMAIHOHHEIM pecypcaM

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

ITouckoBas cucrema Akagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

HanmonansHast UH(OpMAITMOHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuii MHIEKC HAyYHOTO IUTUPOBAHUS i
(PUHIL)
DrexkTpoHHas 0a3a MepUOaUYEeCKUX mM3maHuii East View
Information Services, OO0 «MIBUC»

9 MartepuajbHO-TEXHHYECKOE 00ecriedeHne TUCHUTITHHBI (MOTYJIs1)

https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JAUCIUITIIIMHBI BKIIFOYACT:



B cooTtBeTcTBHM C y‘-Ie6HI>IM IJIaHOM 110 JUCHUIUIMHC MPECAYCMOTPCHBI CIICAYIOIINC
BUbI 3aHSITUIL: JICKOMH, IIPAKTHYCCKUC 3aHATUA, JIa60paT0prle 3aHATHUA, CaMOCTOATCIIbHAsA
paboTa, KOHCYJIbTAIIUH, 324€T , 9K3aMCH.

Y4eOHble ayAUTOPUU IS IPOBEICHUS 3aHATHIA JISKITHOHHOTO TUTIA!
- MyJTbTUMEAUNHHBIC CPENICTBA XPAHEHUs, IEPEAayH U MPEACTaBICHUS HH(POPMALIUK.

VY4eOHble ayAUTOPUH 11 IPOBEACHUSI 3aHATUHN JUIsl IPOBEIEHUS IPAKTUUECKUX 3aHITHIA:
- MyJbTUMEAUMHBIE CPEJICTBA XPAHEHUS, IEPEIAYM U NIPEACTaBICHUS HH(OpMaLnY;
- IOCKa, MYJIbTUMEUNHBIN IPOEKTOP, IKPAH.

VY4eOHble ayIUTOPUU AJIsl IPOBEACHUS TPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALIUH,
TEKYLIEro KOHTPOJIA U TPOMEKYTOUHOM aTTeCTALNH

- MyJbTUMEANMHBIE CPEJICTBA XPAHEHUS, IEPEIaduy U MpeicTaBIeHUs HHOopMaLny;

- IOCKa, MYJIbTUMEUNHBIN IPOEKTOP, IKPAH.

[Tomernenus a1t CaMOCTOATENLHON pabOThl 00yUYaIOIIUXCSI:
- IepcoHaJIbHbIC KOMIIbIOTEPHI ¢ TakeToM MS Office, BBIX00M B MHTEPHET U C JIOCTYIIOM
B 2JICKTPOHHYIO 00pa30BaTEIbHYIO CPETY YHUBEPCHUTETA.

[lomemienns pans  XpaHeHHs M NPOPUIAKTUYECKOTO OOCTYKUBaHUS Yy4eOHOTO
000pyI0BaHUS:

- CTeJUTaXU JUIsl XpaHEHUs y4eOHO-HAIJISIAHBIX MOCOOMH M y4eOHO-METOIMYeCcKOi
JOKYMEHTAI1H.

VY4eOHbIe ayTUTOPHH I IPOBEACHHS TaO0OPAaTOPHBIX paboT:

Kommnekc yuebnslit «[ uapaBinyeckue NpuBOAbI U CPEICTBA aBTOMATHU3ALINI;
Kommiekc yaeOHbIi «I napoaBToOMaTHKaY;

Kommneke 11st oTpaboTKH HaBBIKOB POEKTUPOBAHUS;

JlaGopaTtopust yueOHas ruapaBiandeckas «Kanembpkay



ITpunoxxenue 1

Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHHe CAMOCTOATeIbHOMH padoThl 00yYaromuxcs

ITo muctunnune «I ' uapasiauka» nIpeaycCMOTpeHa ayJMTOPHAs U BHEAY IUTOPHAs
CaMOCTOSITeNIbHAs paboTa 00y4arOMIUXCS.

AynuTtopHas caMocCTosTelIbHas paboTa CTyJ€HTOB MIPEAINoIaraeT UHIMBUyalbHbIE
co0eceJ0BaHUs M COOOIIECHHS Ha JIEKITMOHHBIX 3aHATHUSAX, 3aLIUTY Ta00paTOPHBIX padoT 1
BBINIOJIHEHUE UHIMBUYAIbHbBIX 3a/laHUN HA IPAKTUYECKUX 3aAHATUSX.

IIpumepHBbIe BONPOCHI VI Ay IMTOPHBIX HHANBUAYAJIbHBIX cO0eceI0BAHMIT U COOOIIeHMIi:

1. Tema XKuakocts u ee pu3NUECKUE CBOUCTBA:

CaoiictBa paboumnx x)uakoctei. OCHOBHBIC MOHATHS U OTIPEICTICHUS KUIKOCTH.
[ITOTHOCTD M yAENBHBIN BEC KUIKOCTH.
CKMMaeMOCTh JKHIKOCTH.
Koadpunment o0beMHOro cxaTus.
KoadunmenT TennoBoro pacuupeHus..
Mopynb ynpyrocta *HuJIKOCTH.
Bs3K0CTB XHUIKOCTH.

Koadpdunuent kuHemaTrueckoil BI3KOCTH KUIKOCTH.
KaBuranus >XUIKOCTH, CIOCOOBI MPEIOTBPAILICHHUS.
0. O6mTepanus KUIKOCTH.

HBOoNoOar~WNE

2. Tema I'mapocraTuka:
1. T'mapocrartuka, OCHOBHBIE TIOHSTHS U OTIPEICICHHS.
2. TloHsTHE THAPOCTATUYECKOTO JABIICHUS.
3. EnuHUIBI n3MEpEeHUs TUAPOCTATUYECKOTO JIaBJICHUSI.
4. CgoiicTBa THAPOCTATHIECKOTO JTaBJICHHUS.
5. TloHSATHS THIPOCTATHYECKOTO JaBJICHUsS: a0COTIOTHOE, aTMOC(epHOe, N30BITOYHOE
BaKyyM.
6. Juddepennuanbubie ypaBHEHUS Ditiepa sl paBHOBECHS KHIKOCTH.
7. OCHOBHOE ypaBHEHHE T'MIPOCTATUKH.
8. 3akon Apxumena.
9. 3axod Ilackains.
10. MexaHu3M C UCIIOJIB30BAHUEM YPABHEHHS THAPOCTATHKH, TOMKPAT. ¥ MYJIbTHIUITHKATOP.
11. MexaHu3M C HCTOJb30BAaHUEM YPaBHEHUS TUIPOCTATUKH, MYJIbTHILIMKATOP.
12. I3mepeHue NaBiIeHUS KUTKOCTH.
13. PaBHOBecHeE KHAKOCTH B COOOIIAIONINXCS COCYAAX.
14. Cuna gaBiieHus KUAKOCTH Ha BEPTUKAIBHYIO CTEHKY.
15. Cuna gaBiieHUs KUAKOCTH Ha TOPU3OHTAIBHYIO CTCHKY.
16. Cuina gaBiieHUs KUAKOCTH HA HAKIIOHHYIO CTCHKY.
17. OmnpeneneHue TOMIUHBI CTCHKH.
18. l'mapoarHaMuKka, OCHOBHBIE OTIPEICICHUSI.

3. Tema OcHOBBI KHHEMATHUKH JKUJIKOCTH:

['eoMeTpust IOTOKOB KUIAKOCTH.

Knaccudukaius mnoTokoB KUAKOCTH
PexxuMpl aBmkeHus KuakocTy. Yucno PeiiHonnaca.
JlaMrHaApHBIN PEXKUM JBUKECHUS KUIKOCTH U €70 3aKOHOMEPHOCTH.
Pacxon u cpeHsast CKOpOCTh NMOTOKA MPH JIAMUHAPHOM PEXUME.
TypOyneHTHBIN pexkuM TBUKEHUS KUIKOCTH U €r0 3aKOHOMEPHOCTH.
3aK0H HEPa3pbIBHOCTU MOTOKA )KUAKOCTH.
[IpumeHeHre OCHOBHBIX YPaBHEHUM JBHKEHHUS IIOTOKOB KUJKOCTH IS U3MEPEHUS
CKOpPOCTEU U pacXxoJ0B KUIKOCTH.

ONoGR~LNE



9. Moser u paBHOMEPHOE, TBHKEHUE ObITh HEYCTAHOBHBIIUMCS, & HEPABHOMEPHOE -
YCTaHOBUBIIUMCS?

10. MaiiTe onpeneneHus U MPUBEIUTE IPUMEPHI BUAOB JIBUKECHUS KUAKOCTH YCTAHOBUBILETOCS U
HEYCTaHOBUBIIIETOCS, HATIOPHOTO ¥ O€3HANIOPHOTO, PABHOMEPHOTO U HEPAaBHOMEPHOTO,
IIJIAaBHO MEHSIOLIETrOCs.

11. Yro Takoe JIMHUS TOKA, TPYOKa TOKA U dJIEMEHTapHasl CTpyiika?

12. Tlpu KaKuX YCIOBHUSAX COXPAHSAETCS MOCTOSIHCTBO Pacxoa BJIOJb MOTOKA?

13. B yem otnuuune TypOyJIEHTHOTO TEUEHHSI dKUAKOCTH OT JJAMUHAPHOTO?

14. TlosicuuTe pU3MUECKHUI CMBICT U IPAKTUIECKOE 3HaUCHUE KpuTepus PeitHonbca.

15. Biuser nu Temneparypa KHUAKOCTH Ha BEIMYMHY KPUTUUECKON CKOPOCTH, IPU KOTOPO
IIPOUCXOIUT CMEHA PEKUMOB JABWKEHUA?

16. HazoBuTe cBOICTBA IIEMEHTAPHOMN CTPYHUKH.

17. OObsicHUTE, YTO TaKOE JMHUS TOKA, KaK BBIIVISIUT CTpyHUaTas MOJEJb IOTOKA, YTO TAKOE
«OKUBOE CEUEHUE», «CMOYECHHBIN MEPUMETP» U «THIPABINYECKUI pauycy»?

4. Tema OCHOBBI TUJIPOJMHAMUKH.
I'mpponuHamMuKa, OCHOBHBIE OIIPENEICHUS.
2. 3aKkoH COXpaHEHHS YHEPTHH JJIS MOTOKA )KUIKOCTH. Y paBHeHHe bepHyIm i moToka
HIeaTbHOM KUIKOCTH.
VYpaBHenue bepHyinu 11 CTpyWKA UACATBHOM KUAKOCTH.
YpaBHenue bepHyinu 115 MOTOKa peaIbHOM KUIKOCTH.
VYpaBHenue bepHymn U1 CTpyHKH peanbHOM )KUIKOCTH.

=
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5. Tema ['mapaBanyeckre CONPOTUBIEHUA. PeKUMBI ABUKEHHS )KUIKOCTH
CriocoObl npeAoTBpallleHus THIPABINYECKOTO yAapa..
[Torepu Hanopa (1aByieHMs), oNIpeaesieMble JUITMHOK TpyOomnpoBoaa, popmyina lapcu.
Ornpenenenre MECTHBIX MOTEPh Hamopa (aaBiaeHus) B TpyoomnpoBoe, popmyna Beiicbaxa.
Omnpenenenue noteps Hanopa (AaBieHus) B TpydomnpoBoe, hopmyna Jlapcu-Beiicoaxa.
Pacuer 0011ero conpoTHBICHHS B IPOCTOM TPYOOTIPOBOJIE.
[TocnenoBarensHOE cOeIMHEHUE MPOCTHIX TPYOOTIPOBOIOB.
[TapannensHoe coeAMHEHNUE TPOCTHIX TPYOOTIPOBOIOB.
Omnpenenenre NOoTeph AaBICHUS B PEaTbHON THIPOCUCTEME.
. ®opmyna Topuuenu.
10. Ucreyenue *KUAKOCTH Yepe3 MaJIO€ OTBEPCTUE B TOHKOM CTEHKE.

CoNOR WD E

6. Tema HecranmonapHelie TeueHUs.
1. KakoBa popmyra cuibl AaBleHUs CTPYH Ha JBUXKYIIYIOCS, Ha HEMOIBUKHYIO IIperpany?

2. Kakue TpyIHOCTH BO3HHUKAIOT MPU Pacy€Te BpEMEHU OMOPOKHEHUS pe3epByapa MePeMEeHHOTO
TOPU30HTAILHOTO CEYCHUS?

3. Yrto mpoucxoauT ¢ kKo3hPuireHTomM pacxoa K KOHILy Ipoiiecca OIOpOXKHEHHS cocyna?

4, yCKOpI/ITCH HJIN 3aMCJIUTCA OTIOPOKHCHUC COCyZla YCPE3 OTBEPCTUC B €I'0 JHEC, €CIIN 3TO
OTBCPCTHUC CH3.6I[I/ITB BHCHIHUM NUWJIMHAPUYICCKHUM Haca,[[KOM?

5. Uem mpeHeOperaroT MpHu BHIBOJIC YPABHEHHUSI HEYCTAHOBHUBILIETOCS IBUKCHUS )KUIKOCTH B
TpybompoBoe?

6. B cBs31 ¢ 00JIBIION BETMUMHOM HHCPIUOHHOT'O HAIMOpa KaKOC TCXHUYCCKOC CPEACTBO CICAYCT
IPpUMCHUTD, YTOOBI JABWIKCHUC )KUJIKOCTU HA OCHOBHOM YYaCTKC pr60Hp0BOIla OBLIO
yCTaHOBI/IBIJ_II/IMC}I?

7. Yto Takoe ruapoyaap?



8. UeM MOKHO YMEHBIIUTD YIAPHOE MOBBIIICHUE TaBICHUs?
9. Yem racsrcs yaiapHble BOJHBI C TEUEHUEM BpEeMEHU?
10. Kak paccuuTbIBatOTCS 3aTOIVICHHBIE OTBEPCTHUS U HACAIKH ?

11. Kak u3MeHs0TCS pacXxo U CKOPOCTh IIPU UCTEUEHUH KUJIKOCTH Yepe3 LINHIAPUYECKUI
HaPY)KHblﬁ HacCcaoOK 110 CPAaBHCHUIO C UCTCUCHHUEM eé m3 KpYIJI0oro OTBEPCTUSA TOTO KEC JHaAMCTpPa B
TOHKOM CTEHKE MO/l TEM K€ HAropom?

12. Yem otnmuaeTcs HapyXHBIH IHJTHHIPUYECKH HACAJOK OT TPYObI?

13. B uém 0COOCHHOCTH UCTEUCHUS )KUIKOCTH U3 OOJIBIIOTO OTBEPCTHSI IO CPABHEHUIO C
HCTEUYEHHEM €€ U3 MAJIOT0 OTBEPCTHUS

14. Twunppocratuueckuit ynap. ®opmyna XKykosckoro H.E. s ruapoymnapa.
15. Crioco6bl Tipei0TBpaIIeHHUS THAPABINYECKOTO yaapa
IIpuMepHBIe BONPOCHI 1Sl 3alIMTHI J1A00PATOPHBIX PadoT:

1. Tema JKunkocTs 1 ee pu3nyeCKue CBOMCTBRA:
1. B 4éM oTanume KUJIKOCTEN OT TBEPABIX TET U Tra30B?

2. KakoBa B3aMMOCBSI3b MEX1Y IIJIOTHOCTHIO U YJIETbHBIM BECOM KUJKOCTH? Y KAKHUTE UX
€IUHUIIBL.

3. Uto Ha3zbiBaeTCs KOAPHUIIMEHTOM 00BbEMHOTO CXKATHS KUIKOCTH? KakoBa ero cBs3b ¢
MOJIyJIEM YIIPYrocTu?

4. KakoBa CBs3b CKOPOCTH 3BYKa B )KHJIKOCTH C MOJYJIEM YIPYTOCTH M INIOTHOCTHIO )KUIAKOCTH?
5. UTo Ha3bIBaE€TCA BA3KOCTHIO )KUAKOCTU? B 4€M cOCTOUT 3aKOH BsI3KOTO TpeHust HproToHa?

6. B uem npuHIUNManbHas pazHuiia MeXAy CHJIaMU BHYTPEHHETO TPEHUS B )KUJIKOCTH U CUIIaMU
TPEHHS MPU OTHOCUTEILHOM IMepeMelIeHUH TBEPBIX Te?

7. KakoBa cBsI3b MEXKy TUHAMUYECKHM ¥ KHHEMAaTHUECKUM KOA(DOUITMECHTAMH BA3KOCTH?
VKaxuATe NX €JUHULIEL.

8. Kakue BHUbI CHUJI B ) KUJIKOCTH paCCMAaTPHUBAIOTCA B l"I/II[paBJ'II/IKC?

9. YKaxuTe CBOMCTBA MACAIbHOM XUAKOCTH. C KaKOU 11EJIbI0 B THAPABIIMKE BBEICHO TIOHIATHE 00
uaeanbHol KuaAKocTu? B KakuXx ciydasx mpH MPaKTUYECKUX pacu€Tax MOKHO CUUTATh KUAKOCTh
HaeanbpHON?

10. Onumnre cxemy BUCKO3uMeTpa JHriiepa. Kakyro BSI3KOCTh OH U3MepseT? YKaKUTE CBA3b
YCIIOBHOMU BS3KOCTU C KWHEMATUYECKOM U MOCIEAHEN - C TUHAMUYECKOU.

11. Hamumwure YPaBHCHUC COCTOSAHUSA I'a3a U JaiTe OMPCACIICHUC BXOAAIINX B HET'O BCJIMYUH.

2. Tema I'mapocraruka:
1.KakoBbI cBOMCTBA THAPOCTATUYECKOTO 1ABICHUSA?

2. O0bsacHUTE (PU3NYECKUN CMBICI BEIMYHUH, BXOJALINX B AU depeHInaTbHble YpaBHEHUS
paBHOBECHS JKUJIKOCTH Diliiepa.



3. KakoBsI (hopma 1 ypaBHEHHE TTOBEPXHOCTH PAaBHOTO JABJICHUS: IPU aOCOIIOTHOM MOKOE
KUAKOCTH; IIPU JIBUKEHUH COCYAA C )KHUIKOCTBIO 110 TOPU30HTAIBHOM INIOCKOCTH C YCKOPEHHUEM;
IIPU BPALLIEHUH COCYAA C XKHUIKOCThIO BOKPYT BEPTUKAJIBbHOM ocu?

4. Kak popmynupyercs 3axoH [lackana? [lpuBeaure npuMepsl ruipaBInyecKUX YCTAaHOBOK B
CUCTEME THAPOIIPUBOJIA, IEMCTBUE KOTOPBIX OCHOBAaHO Ha 3akoHe [lackais.

5. KakoBbl cOOTHOLIEHUS MEXKY a0COIIOTHBIM JIaBJIEHUEM, U30BITOYHBIM U
Bakyymmerpudeckum? Uto 6osbiie: abconmoTHoe nasienne, papaoe 0,12Mlla, ninu n30bITouHOE,
pasuoe 0,06MIla npu atmochepHoM aasiennn papaom 0,1 MITa?

6. Uemy paBHa B METpax BOJSIHOTO CTOJI0a MhE30METPUUECKAsI BBICOTA JUIsl aTMOC(EPHOTO
JTaBJICHUS?

7. HOquy HCHTp JAaBJICHUA BCCra HAXOAUTCS HUXKE IICHTpa TSIKCCTHU CMO‘-ICHHOfI HOBerHOCTI/I
IUTOCKOM CTEHKHU?

8. O0bsacHHUTE, UTO TaKOe ITbe3oMeTpudeckas 1 bapomerpuyeckas Boicota. Kak ycrpoen
MEXaHUYECKUI MaHOMETP?

9. YUto Takoe smropa AaBICHUS U [IEHTP JaBICHHS?

4. Tema OCHOBBI THAPOTUHAMUKH.
1. Ha3zoBuTE SHEPreTHYECKU CMBICI KaXkA0r0 CJIaraeMoro ypaBHeHHs bepHymin.

2. Moxert nu Ob1Th K03 dunmerT Kopuomuca 6ompure neyx? [IpuBenure npumMepsl.
3. Uto BiMsieT Ha YKCIeHHOE 3HaYeHHE Kodddunnenta Kopuommca?
4. JlaiiTe TeOMETPUUYECKOE UCTOJIKOBAHHUE KaXI0M COCTaBIISIOLIEH ypaBHEHHS bepHyim.

5. Yro mpeacTaBisieT co00M pa3HOCTh OPJIMHAT HAITOPHOW JIMHUU UACAILHON KUJIKOCTH U
peanbHO?

6. Uto npeacrapiseT co0oit pa3HOCTh OPJAMHAT HAMIOPHOM JIMHUU U TTbE30METPUUYECKON?

7. Kak YAaquHEEC BCETO MPOBOAUTD IJIOCKOCTh CPABHCHUS IIPU PCHICHUH 3aa4, CBA3aHHBIX C
HCII0JIb30BAHNUEM YPABHCHU BepHYJ'IJ'II/I?

8. HazoBuTe Ha3HaueHue nbe3omerpa, Tpyoku [uto.

10. Korna HanopHasi 1 mbe30MeTpUYeCcKas JMHUHU NapajuiebHbl? Korjga B HanpaBieHUH
JBUKEHHUS KUJKOCTH STH JTMHUU COMIKAIOTCS U KOTJIa YAANSIOTCS OJHA OT IPYyron?

11. K xakuM BbIpaKEHUSM IPUBOJUTCS ypaBHEHHE bepHysun B ciiyyasix: a) HENOIBH)KHOM
KHUJIKOCTH; 0) pABHOMEPHOT'O JABIKEHHs 0€3 MECTHBIX CONIPOTUBIICHU; B) UCTEUEHUS )KHUJIKOCTH
4yepe3 MaJloe OTBEPCTUE C OCTPON KPOMKOM MPU NOCTOSTHHOM Harope?

5. Tema I'mapaBinueckue conpoTUBIICHUS. PEXKUMBI IBHKEHUS )KUKOCTU
1. O6bsacHUTE (pu3nUecKkuil cMbIch Kputepues: PeitHonbca, @pyna u Diinepa. B kakux ciydasx

AOJIKHBI IPUMCHSATHCS 3TU KpI/ITepI/II/I?

2. Ykaxxure 3aKOH pacnpeaciCHus KaCaTCIbHBIX HaprDKeHI/Iﬁ B MUWIMHAPHUYICCKOM pr6onp0130z[e
IpH JaMHUHApHOM TCUCHUU.



3. U30o06pasute smropy CKOPOCTEH TSl YCIIOBUIA TPEIBITYIIETO BOIIPOCa.

4. KakoBO COOTHOILIEHUE MEXKY CPEIHEN U MAaKCUMAJILHON CKOPOCTSMH IIPH JJAMUHAPHOM
TEUEHUH, TIPU PAaBHOMEPHOM TypOyJICHTHOM HAlIOPHOM TE€UEHHUH U B C)KATOM CEUECHHH CBOOOTHOM
CTPYH IIpU UCTEUEHUU?

5. OT Kakux apamMeTpoB NOTOKA 3aBUCAT NOTEPU SHEPTUHU 110 JUIMHE IPU JJAMUHAPHOM TEUEHUU?
6. [Tpu xakoM pexuMe IMeeT MeCTO 0oJiee BBICOKasi HEPaBHOMEPHOCTh CKOPOCTEH U moyeMy?

7. OOBsICHUTE TOHATHS «TUAPABIMYECKH TIIAJKUE» U «TUIPABIMYECKH MIEPOXOBATHIE»
MIOBEPXHOCTU. MOXET JIM OJIHA U Ta )K€ TPyOa ObITh «TUAPABINYECKH TIaJAKOW» U
«TUAPABIMYECKU LIEPOXOBATOMN»?

8. OObsacHNUTE OCHOBHBIE JJMHUM U 30HBI COTPOTUBIIEHUS Ha rpaduke Hukypanse.

9. [Noyemy mepBast 30Ha 3TOTO TpaduKa Ha3bIBACTCS «JIMHEHHAS, & TTOCIETHSS -
«KBaJIpaTHIHAS» ?

10. Ot xakux (HakTopoB 3aBUCUT KOA(D(OULIMEHT T'HAPaBINYECKOTO TPEHUSI PH TYpOYJIECHTHOM
TEUEHUH, U TI0 KaKUM (OPMYyJIaM MOKHO €T0 OTPEICTUTh?

11. Kakne conpoTuBIiIEeHNs Ha3bIBAKOT «MECTHBIMID ?

12. Ilo xakoit popmysie OpenemsitoT MOTEPH SHEPTUH, BEI3BAHHBIE MECTHBIMHU
COINPOTUBJICHUSIMU ?

13. Kak onpenenuts NOTEPIO SHEPTUU IIPU BHE3AIMHOM PACIIMPEHUH MOTOKA U BHE3AMTHOM
CY)KEHUH €ro?

14. Yemy paBeH K03 (PUIIMEHT MECTHOTO COTPOTHBIICHUS TIPHU BXOJE KUIKOCTU B TPYOy W3
00JIBIIIOrO pe3epByapa U MPH BBIXOJIE MOTOKA U3 TPYOBI B OOJIBINON pe3epByap?

15. B 4éM npuHLIMTI HATOXKEHUS TOTEPh?

16. 3auem TpedyeTcst pacCTOSHUE MEXKAY IBYMSI CMEKHBIMU MECTHBIMHU COITPOTUBIICHUSIMU HE
Menee 20-50 nuaMeTpoB TPyObl, UTOOBI MPUBECTH TaHHBIEC O BeIWYMHE KOd(dUILIMeHTa MECTHOTO
COTPOTHBIICHUS B CIIPAaBOYHOM uTeparype?

IIpumepHble 3a1aHUA ¥ 324U JJI NPAKTHYECKUX 3aHATHI NPeACTABJIEHbI B
ajiekTpoHHoM wu3aannu Kyrny6aes M. M., Mauko E. 1O., Ycos U. I'. 'uapasiuka u
TUAPOITHEBMOIIPUBO/I [ DIEKTPOHHBIN PeCypc| : METOIMYECKUE YKa3aHUsI K KOHTPOJIbHBIM
pabotam o gucruimHaM "MexaHuka )xuakocta U rasza”, "I'mapasnuka", "I'napasnvka u
ruaponaeBmonpuBon”; MI'TY, Kadeapa ropHbIx MalivH ¥ TPAaHCTIOPTHO -TEXHOIOTHIECKUX
KOMILIEKCOB. - Marauroropek : MI'TY, 2012.



[Tpunoxxenue 2

OIIeHO'lHBIe cpeacrea AJisi IpoBEACHUSA HpOMe)KyTO‘lHOﬁ aTrecranuu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHH

l'lpOMC)KyTO‘lHOﬁ arrecranmun.
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OIIK-1: CnocoOeH cTaBUTh U pelIaTh HHKEHEPHbIE U HAYYHO-TEXHUYECKHUE 3ajjauu B cepe

CBOEH nMpodeccroHaIbHOM 1EeATENbHOCTH U HOBBIX MEXIMCIUIUIMHAPHBIX HAIIPaBJICHUN C

HCIIOJIB30BAHUEM €CTCCTBCHHOHAYYHBIX, MATCMATUYCCKUX U TEXHOJIOTHUYCCKUX MO}ICHCﬁ

OIIK-
11

Ucnonb3ye
T 3aKOHBI 1
METOJIbI
MaTeMaTukK
u,
€CTEeCTBEH
HBIX HayK
npu
pelieHun
npodeccro
HaJIbHBIX
3a/a4

[IpakTrueckue 3aaHus IPEACTABICHBI B 3JIEKTPOHHOM  M3JaHUU
Kyrny6aes 1. M., Mariko E. 1O., Ycor U. I'. 'unpasnuka u
TUIPOITHEBMOIIPUBOI [ DIEKTPOHHBIN pecypc| : METOMYECKHUEe yKa3aHus K
KOHTPOJIbHBIM paboTaM Mo IUCHUIUTMHAM "MexaHuKa )KMJIKOCTH U raza',
"T'unpasnuka", "['unpasnuka u ruaponnesmornpuson”; MI'TY, Kadenpa
TOPHBIX MAIIMH U TPAaHCIOPTHO-TEXHOJOTHYECKUX KOMIUIEKCOB. -
Marnutoropck : MI'TY, 2012.

[IpumepHbIe BapuaHThl 3aJaHUN

3amaua 1. Onpenenuts ycunus F  Ha mToKe, CKOPOCTH NIEPEMEIICHHS V/
paboTy, coBepIIaeMyIO MPH ABWKEHUU IITOKA, JUISI TPEX CXEM MOIKIIOYECHUS
TUAPOLMIMHAPA C OJHOCTOPOHHUM IITOKOM IPU 33JJaHHBIX TMaMeTpax
nopmwHs D wmmtoka d, maBneHusx p; U p,, pacxoxe Q, jummHe xona

mroka L.

A =, VI
I Fl
|
Q | pl p2 '
V2
| F2
|
‘1)2 pl . Q
V3
I F3
'(_

lel
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Ne Bapuanra 1 2 3 4 5 6 7
Jltametp oputts, - o 32 40 50 63 80 || 100
MM
Jlitametp mitoka, | g 20 25 30 50 50 63
MM
Hasnenue p,,
4 6,3 2,5 16 32 10 20
MlIIa
Hasnenue p,,
0,7 0,8 0,6 1,2 2 1 1,3
MlIIa
Pacxon Q, n/mun 2 10 12,5 20 80 125 85
Xopg mroka L,mm | 200 100 160 400 1100 800 630

3anaya 2. )KuakocTh KHHEMATUYECKON BA3KOCTHIO V' TMOCTYHAET U3
OTCTOWHHUKA C MOCTOSIHHBIM YPOBHEM 10 TPyOONIPOBOAY UIMHHOW L u
muamerpoM d mpu mepoxoBarocTd A = 0,02MM B EMKOCTH
BMecTUMOCTBIO V . [Ipu 3amanHOM 3HaueHUN KO3 PUIeHTa MECTHOTO

CONPOTHBIIEHHS IPOOKOBOTO KpaHa & p1 EMKOCTh V  Hanommsercs 3a T
yacoB. Bo ckoJIbKO pa3 cieayeT yMEHBIIUTh COMPOTHBIICHNE KpaHa, YTOObI

B N pa3 COKpaTUTh BpeMs HamoJiHeHus émkoctu V ?

[Ipu perennu 3a1a4u caeayeT yuecTh BCe MECTHbIE COIPOTUBIICHUS (1S
JTAMUHAPHOTO TeUeHHs) U TpeHue mo juure L . Ompenenenue obnactu
COTPOTHBIICHUS 0053aTEIBHO.

Tpy6onpoBoa Ha JyuHe L nMeeT B rOpU30HTAILHOM MJIOCKOCTH U3THObI B
dhopwme:

- OZIMHOYHOTO TJIABHOTO KOJICHA C OTHOILIICHUEM paanyca 3akpyriaenus R
x quamerpy d pasrom 0,75 (R/d =0,75) u yriom nosopota 90° (cxema

B st BapuanToB O 1 1).];
- ciBOeHHBIX 1o cxeMe C TakuXx e KOoJIeH (M1 BapuaHTOB 2 U 3);

- CIIBOEHHBIX MO cxeMe D Takux xe xoJieH (71 BapuaHTOB 4 U 5);
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- IBYX CABOCHHBIX IIO CXCMEC D takux xe KOJICH, HO C IPSAMbIM

Kpan

— L.d

—o——=

e IIpo6xoBsrii

Vo,

DYV

MIPOMEKYTKOM Me>1<)1y HUMH | > 20d (151 BapuaHTOB 6 U 7);

B BapuanTax 8 u 9 KoneH Her.

Ne 0 1 2 3 4 5 6 7 8
Bapuanta o
MZ/C‘; '10_6 12 | 30 [ 25152 10|50 (5 | 30 | 20 |25

g w1 32 | 25|20 | 18 | 30 | 50| 52 | 48 | 22,8 |20

L,wm 4 5 6 7 4 5 6 7 4 5

d,mvm | 32 | 20 | 25 | 20 | 16 [ 20 [ 25 | 32 | 20 |25
V,m® [ 18 | 21 |10 | 15 [ 20 [ 15| 10 | 9 | 22,6 |20
T,uac | 7 9 5 6 7 |10 8 5 10 | 8

n 25115113 (16 |18 | 2 | 15|18 2 (15

Hapreikamu HU3MCPCHUSA JAaBJICHUA U pacXoda KUAKOCTHU B THAPABINYCCKUX

CHCTeMaXx;

HaBbIKaMHU U METOJUKaMU 0606H_ICHI/ISI PE3YIbTATOB PCHICHUA, criocoboamMu

OIICHUBAHWA 3HAYNMMOCTH U HpaKTHqCCKOﬁ MMPUTOJAHOCTHU IMOJIYYCHHBIX

PE3YIbTATOB CTYACHT OBJIAACBACT IIPU BBINIOJIHCHUU Ha60paTOpHBIX pa60T

n O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX.

Crniucok nmabopaTopHbBIX padoT

1 CBoiicTBa KUIKOCTH
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2 U3mepenne rujpoCTaTUIECKOTO JaBICHUS

3 Nnmroctpanus ypaBHeHus: beprymiu

4 PexxuMbl IBUKCHHS TIOTOKA KHUIKOCTH
5 Onpenenenue noTepb Haropa 1o JUINHE
6 OmnpeseneHre MECTHBIX IOTEPh HAIMOPA.

OIIK-
1.2

[Ipumensie
TH
HCIIOJIb3Ye
T
COBPEMEHH
ble
MaTtepuan
1387
3IIEMEHTHY
10 0azy
y3J10B,
nerajged u
MIPUBOJIOB
MalllUH

He peanusyercst B JaHHON JUCHUTIIMHE

OIIK-
1.3

IIpumensie
T METObI
MPOEKTUPO
BaHUS U
pacudeta
netanen u
y3II0B
MaIllMH

He peanusyercst B JaHHON AUCUUIIIMHE

OIIK-
1.4

ITonumaer
KOHCTPYKII
HIO
TEXHUYECK
oro
00BEKTa IO
YEPTEKY,
JEMOHCTPH
pyer
MePBUYHBI
€ HaBBIKU
BBITIOJTHEH
Hs
KOHCTPYKT
OpCKOH
JOKyMEHTA

He pPCAIN3YyCTCA B JIAaHHOM TUCUMILINHE
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6) HOpﬂI[OK NMPpOBECACHUSA l'lpOMe)KyTO‘-lHOﬁ aTTeCTaluy, 1NoKa3aTe/im U KpUuTepun
OICHUBAHUA:

[IpomexyTouHas aTTecTanus 0 IUCHUILIMHE «I MIpaBIMKa» BKIFOYAET TEOPETUUECKUE
BOIIPOCHI, TO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00Y4aIOIIMMUCS 3HAHUHN, U TPAKTUYECKHE
3aJlaHus, BBISBIISIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJCHU, TPOBOAUTCA B (hopme
3a4era.

3ader 1Mo JaHHOW MUCHUILIMHE TPOBOIUTCS B JOpME TeCTa, pa3MEIeHHOTO B MOAYIbHOM
00BEKTHO-OPHEHTHPOBAHHOW qrHaMu4eckoi yueonou cpene MOODLE. Tecthl BKIItOYaroOT
TEOPETUYECKUE BONPOCHI U IPAKTUYECKUE 33 IaHNUS.

IMoka3aTeu U KpUTEPUH OIEHUBAHUS 3a4eTa :

— Ha OLIEHKY «3a4YTeHO0»— 00yJaronuiics Moka3bplBaeT MOPOTOBBIA YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIHH, T.€. MOKa3bIBaeT 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHUS
nH(pOpMaLIUY, UHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUs MPOCTHIX 3aj1a4; 00ydarouiics
J€MOHCTPHUPYET MOPOTOBBII ypoBEHb CHOPMUPOBAHHOCTH KOMIIETEHLIUN: B X0 KOHTPOJIbHBIX
MEPOTIPUATHI TOMYCKAIOTCS OMUOKHU, POSBISETCS OTCYTCTBUE OTJCNIbHBIX 3HAHUN, YMEHUIA,
HABBIKOB, 00YYalOIIUICS UCTIBITHIBAET 3HAUUTEIbHbBIC 3aTPYAHEHUS [IPU ONIEPUPOBAHUU
3HAHUSIMHM U YMEHUSIMU MIPU UX MEPEHOCE HA HOBBIE CUTYAIIUH.

— Ha OLICHKY «HCYA0OBJETBOPUTECJIBbHO> (He 3a‘lTeH0) — 06yqa}01u1/n71c;1 ACMOHCTPUPYCT 3HAHUA HE
6omee 20% TEOPECTUYICCKOTO MaTCpHralia, IOITYCKACT CYIICCTBCHHBIC OIJ_II/I6KI/I, HC MOXKCT IIOKa3aTb
HUHTCJUICKTYAJIbHBIC HABBIKU PCIICHUS ITPOCTHIX 3aJ4a4.
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1. Maixo E.1O., Ycos I.I'. Mexanuka ®uAKOCTU U ra3a: MeToanyeckue yka3aHus K
nabopaTOpHBIM paboTaM Mo AUCHUIUTMHAM «MeXaHnKa )KHUIKOCTH U ra3a», «[ napasimukay c
HCI0JIb30BAHNEM IKCIIEPUMEHTAIbHON YCTAaHOBKU JJIsl CTYAEHTOB HampasieHui 190100 u
cnenuansHoctei 190205. Marauroropek: I'OY BIIO « MI'TVY», 2013. - 24c.

2. Maiiko E.1O., YcoB N.I'. Mexanuka ®uJIKOCTH U ra3a: MeToanueckue yka3aHusi K
n1abopaTopHbIM paboTaM Mo JUCHUILUIMHAM «MexaHuKa KUIKOCTH U Ta3a», «['uapaBiuka» ¢
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https://magtu.informsystema.ru/uploader/fileUpload?name=154
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pdf&show=dcatalogues/1/1124731/1549.pdf&view=true (mara obpamenus: 24.04.2023). -
MakpooOBeKT. - TeKCT : 3JEeKTPOHHBIMN.
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