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Pabouas mporpamma cocrasiena Ha ocHoBe @I'OC BO mo cnernmansaoctu 21.05.04
['opuoe neno (mpuka3z Munoopuayku Poccun ot 17.10.2016 1. Ne 1298)

Pabouas mporpamma paccMoTpeHa 1 0100peHa Ha 3acenanuu Kadeapbl ['OpHBIX MalTuH 1
TPAHCTIOPTHO-TEXHOJIOTUIECKIX KOMIUIEKCOB
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JIner akryanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa s peanusanuu B 2020 - 2021
y4eOHOM roy Ha 3aceaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[Iporokon ot 01 WG r. Ne
3aB. kadenpoii AL Konbra

/
PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022

y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u ogo0peHa s peanuzaruu B 2022 - 2023
y4eOHOM roy Ha 3aceaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.Z[.ionbra

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[Iporokonm oT 20 1. Ne
3aB. kadenpoii AL Kousra

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2024 - 2025
y4eOHOM roy Ha 3aceaHuy Kadeapsl ["OpHBIX MalIMH M TPAHCTIOPTHO-TEXHOIOTHIECKUX

[Iporokonm oT 20 1. Ne

3aB. kadenpoii AL Kousra

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2025 - 2026
y4eOHOM roy Ha 3acefaHuu Kadeapsl ['OpHBIX MAlIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.Z[.ionbra

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM roay Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokom ot 20 1. Ne

3aB. kadenpoit A.Z[.ionbra




1 Henu ocBOeHMS TUCHUILIHHBI (MOXYJIA)

[enssMu 0CBOCHUST TUCITUTITUHBI (MOYJIs1) «[ UapaBiIrKay sBIASIOTCS:

- (opmupoBaHME U pPa3BUTHE CIOCOOHOCTH K CAMOPAa3BUTHIO, CaMOpEATU3AIlNH,
WCITOJIb30BAaHUIO TBOPYECKOTO B O0JIACTH HCCIEAOBAHHUS (PU3HMUYECKUX CBONCTB >KHIKOCTH,
3aKOHOB €€ PaBHOBECHS U JBUKEHUS;

- ¢opMupoBaHWE W PA3BUTHE CIIOCOOHOCTH WPUMEHSATH COBPEMEHHBIE METOIbI
UCCIICIOBaHMSI (PU3NYECKUX CBOWCTB KHUJIKOCTH, OLIEHWBATh U TIPEICTABIATH PE3YNIbTATHI
HCCIICTOBAHUII;

- (hopMUpOBaHKE U Pa3BUTHE CIIOCOOHOCTH MCTIOIH30BATh 3aKOHBI U METOBl MATEMATHUKH
MIPU UCCJICIOBAHUH 3aKOHOB PAaBHOBECHS U ABUKEHUS KUIKOCTH;

- OBJIAZICHHE JOCTAaTOYHBIM YPOBHEM O0IIENpOpeCcCHOHATIBHBIX U MPO(PECCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTCcTBHH ¢ TpeboBanusMu PI'OC BO mno cnenmansHocTH 21.05.04 T'opHOE
JIeJI0

Cnennanu3anus ['opHbIC MalTUHBI 1 000DVIOBAHHE

2 MecTo IMCHUIIMHBI (MOAYJISI) B CTPYKTYype 00pa30BaTe/JbHOMH NPOrpaMMbl

Hucuunnmuua ['wapaBnvka BXOOUT B BapuaTUBHYIO 4YacTh Y4eOHOro IjiaHa
00pa3oBaTeNbHON IPOTPAMMBI.

Jng  u3ydeHus  JAUCUUIUIMHBI  HEOOXOAMMBI  3HaHWS  (YMEHHUs,  BIaJeHus),
c(OpMHUPOBAHHBIE B PE3YyIbTATE U3YUCHUS TUCITUTUINH/ TPAKTHK:

Marematuka

®dusuka

TeopeTnueckas MEXaHUKA

3Hanus (YMEHUS, BIaJICHUs), MOJTYyYCHHBIC TIPH MU3yYEeHUU JAHHOW JUCIMILTUHBI OyIyT
HEOOXOIUMBI [T U3YUECHHUSI TUCIUIUINH/TIPAKTUK:

OcHoBbI GYHKITHOHUPOBAHUS TUAPONPUBOAA

['maponHEeBMOINIPUBO/ ¥ TUPOITHEBMOABTOMATHKA TOPHBIX MAIIUH

3 Komnerenuun ody4aromerocsi, popmupyemsolie B pe3yJibTaTe 0CBOCHUS

AMCHUIIMHBI (MOAYJIs1) U INIAHUPYeMble Pe3yJbTAThl 00y4YeHU st

B pesynbrate ocBoeHus nucuuIuiuHbl (Moayins) «['uapaBinka» oOydaromuiics JOMKeH
o01agaTh CIeIyIOUMMHA KOMIIETEHIHSIMMU:

CrpyKTypHBIi [Tnanupyemble pe3yabTaTbl 00ydeHUs
JIIEMEHT
KOMIIETCHIIUU

[1K-14 roTOBHOCTBIO Yy4acTBOBATh B UCCIICIOBAHMIX 00HEKTOB MPOJECCHOHATBHON
ACATCIIBHOCTH U UX CTPYKTYPHBIX 3JICMCHTOB

3HaThb OCHOBHBIE ONPEJEIICHUS U IOHATHSA 110 TUCLUIUINHE;

OCHOBHBIE€ METObI UCCIEAOBAHUM, UCIIOJIb3yEMBIX B THIPABIIUKE;
OCHOBHBIE ITPOLIECCHI, TPOUCXOAIINAE B KUAKOCTSAX;

OCHOBHBIE (pU3HUECKUE CBOMCTBA )KUKOCTEH; OCHOBHBIE YPaBHEHHUS U
3aKOHBI THIPOCTATHKHN; OCHOBHBIE TIOJIOKEHUS U YPABHCHUS
TUAPOAVNHAMUKY,

Ha YPOBHE OCBOCHHMSI MaTepHalla, IPEACTABICHHOIO Ha ay IUTOPHBIX
3aHATUSAX C JIONOJIHUTEIIBHBIM UCII0JIB30BAaHUEM OCHOBHOU U
JOTIOJIHATEIBHOMN JINTEPATYPBI, a TAKIKE ITyTEM HUCIIOJIb30BaHUS
BO3MOYKHOCTEH MH(POPMAIIMOHHOMN CpeJIb




VYmeTb

pelmars 3aa4i FTHAPOMEXaHUKH;

BBINOJIHATH TUITOBBIE THAPABINYECKHE PACUETHI TPYOOIIPOBOIOB;
CaMOCTOSITENILHO IPUOOPETATh TOMOIHUTENIbHBIC 3HAHUS U YMEHUS,
apryMEHTHPOBAaHO 0O0OCHOBBIBATH MOJIOKEHHSI IPEAMETHOM 00JIACTH 3HAHUS
IIPUMEHSATH [IPABOBbIE U HOPMATUBHBIE aKThI B chpepe Oe30macHOCTH,
OTHOCAILINXCS K BUY U 00BEKTY NMPO(HeCCHOHAIBHOM eI TebHOCTH

Bnanets

OCHOBHBIMH MCTOAAMHU pacCdCTa TUAPABINYCCKHUX CUCTCM;

WH)KEHEPHOW TEPMUHOJIOTHEN B 00JIaCTH THAPABIINKHY;

HaBbIKaMU U3MCPCHUS JaBJICHUA U pacXoJa ) XUAKOCTU B THAPABINYCCKUX
CUCTEMaXx;

HaBBIKAMU M METOJUKAMH 0000IIECHHS Pe3yIbTaTOB PEILICHHUS;
croco6aMy OIIEHUBAHUS 3HAUUMOCTH U MPAKTUUYECKOW MPUTOTHOCTH
MOJIYUYCHHBIX PC3YyJIbTATOB




4. CTpyKTYypa, 00bEM U coepkaHue TUCHUIIIHHBI (MOLYJIs1)
OO6mas TpyI0EMKOCTh TUCHUILIMHBI cCOCTaBiisieT 3 3adeTHhIX enuHuil 108 akan. yacoB, B TOM

YHCIe:

— KOHTaKkTHas padoTa — 6,4 akaj. 4acoB:
— ayuTopHas — 6 akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. yacoB

— caMmocTosITenbHast pabota — 97,7 akaj. 4acos;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yaca
®dopma aTTecTaly - 3a4€eT

AynuropHast 3
KOHTaKTHas paboTa e Z ®dopma Tekymero
3
B aKaj. yacax 5] Bun KOHTPOJISt
Pasnen/ Tema 2 ( ) S . P Kox
> 3 ©| camocrosTenbHOM YCIIEBAEMOCTH 1
JUCIIMITITAHBI 7 £ . KOMITETCHIIUN
g £ paboThI MIPOMEXYTOUHOM
Tex nal. | HpaxT. Z2'g aTTECTAIHH
“| zam. 3aH. o &
1.
1. Ilpopabotka
JIEKITAOHHOTO
MaTepuania,
CaMOCTOSTEIIbHOS
e NunuBunyansHoe
11 %K n3y4yeHue yueOHon 6
. WIKOCT M ee W HAVAHO cobeceoBaHuE.
HU3WYECKUE CBOMCTBA: HIUBUIyaJIbHOE
- JIUTE iT bl u
obmme CBEJICHHUS 0 paryp co00IIeHrE HA
2.ITouck
JKUAKOCTH; [ —— 3aHATHUH
OCHOBHBIE ¢busnueckue H(OpMALIH 110
CBOICTBa JKUAKOCTH: TeMep( aGora ¢ 3amuTa
IUIOTHOCTb,  CIKUMAaeMOCTb, 61/16J1140Fr) adpmace 71a00paToOpHBIX paboT
TEIUIOBOE pacmupenue,| 4 0,3 0,5 0,3 16 . MaTepnanaMH Nel Ompenenenue TIK-14
BSI3KOCTb, YyAeJbHast P ’ IJIOTHOCTEH
TEIIOEMKOCTh ¢ SNCKTPOHHBIMI | o o e mBaronxcst
> OMOIHOTEKAMU U 1
TEIUIONPOBOTHOCTE; 0P JKUJIKOCTEH B
oco0ObIe COCTOSIHUS o MaHI:IOHHO COOOIIAIOLIUXCS
JKUJIKOCTH: PAacTBOPEHUE B KOMMp - cocynax,
JKUJIKOCTH Tra3a, KaBUTAI[us, Y Ne2 Uzydenue
bie cetd HTEpHET). N
oOnuTepanus. (U3UYECKUX CBOWCTB
3. Ilogrororka u
JKUIKOCTH
odopmieHne
oT4YeTa K
naGopatopHOi
pabote




1.2 Tugpocraruka:
THIPOCTaTHIECKOE JABIICHUE
¥ €T0 CBOWCTBA;
ypaBHEHUs Dilyiepa 1 MOIHbINA

muddepeHan  IaBICHUS
JUIsl PABHOBECHS CIUIOIIHOMN
Cpelsl;

OTHOCUTEIIbHBIN TIOKOM

JKUJIKUX CPEJI B COCYax;
OCHOBHOE ypaBHECHHE
THJIPOCTATHKH;
a0CoJIIOTHOE, M30BITOYHOE U

1. Ilpopabotka
JIEKIHOHHOTO
MarepHana,
CaMOCTOSITENILHOE
n3y4yeHue yueOHou
U HAy4HO
JUTEePaTyphl
2.ITouck
JIOTIOTHUTEILHOMN
nHpOpMaIHH 110
Teme (paboTa ¢
oubnmorpaduuec
KUM MaTepHanamy,
C 3NIeKTPOHHBIMH
OoubanoTexaMu U

WupuBunyansaoe
cobeceno-BaHMe.

WNnpuBunyansHoe
coo0I1eHne Ha
3aHATUH
3amuTa
71a00paTOPHBIX PaboT

BHUXPEBOC TEUYEHHE: POTOD,
BUXpEBas JIMHUS, TPyOKa,
HHTB;

obmiee  MpeicTaBICHHE O

peKuMax NBUKCHUSA.

KM MaTepHaiamu,
C JJIEKTPOHHBIMH
OoubanoTexaMu U

30P,

HH(OPMAIIOHHO-

KOMMYHHKaIlHOHH

ble cetu VIHTEpHET)

0,3 0,5 0,3 16 20P, Ne3 M3mepenue TIK-14
BaKyyM-METPUYECKOE
ABHIS: HH()OPMAIIOHHO- | THAPOCTATHIECKOTO
> KOMMYHHKAI[HOHH JaBJICHMUS,
MbE30METPUIECKas BHICOTA; o
ble cetu MuTtepHer). | Ned I'mupasiimaeckuii
3akoH [lackars;
3. IloaroToBka u npecc. 3aKoH
CHJIBI JJABJICHUS )KUIAKOCTH Ha
N odopmieHne [Mackans
IUIOCKHE ¥ KPHBOJIHMHEHHBIC
oTyera K Pemenune
CTEHKH; .
nabopaTopHOit WHIUBUYaTbHBIX
LEHTP U TENO AaBJICHUS;
pabote 3aj1ad o pasJenam
npubopsl 11 U3MEpPEeHHs
4. Ilogroroska K TUIPOCTAaTUKH.
JaBJICHHUS;
MIPAaKTHIECKOMY
3aKOH ApXHMeZa, IUIaBaHHe
3aHATHUIO U
TeIl.
BBITIOJTHEHHE
MPaKTUYECKUX
UHJMBUyalbHbBIX
3aJaHui
1. IIpopabotka
JIEKIHOHHOTO
1.3  OcHOBBI KHHEMAaTHKH Marepuana,
KHUIKOCTH: CaMOCTOSITENILHOE
BUJIBI IBVDKCHUST KUIKOCTH; Hu3ydeHune yaeOHoit
THJPABIMIECKHE SJIEMEHTEI W HAay4HO
TIOTOKA; JUTEPaTyphl
YpaBHCHUSI  HEPa3pBIBHOCTH 2.Iounck WunuBnayansHOe
JUISL DJIEMEHTApHOM CTPYMKH JIOTIOJTHUTENIbHOM cobeceno-BaHue.
U TIOTOKOB XHJKOCTH; 0,3 0,3 16 uH(}OpPMAIKH 1O WunuBunyanbpHOE [1K-14
CPeIHAs CKOPOCTh M PAacXoj Teme (paboTa ¢ cooO1ie-Hue Ha
MOTOKA; oubnmorpaduuec 3aHATHU




1.4 OcHOBBI TUAPOAUHAMUKH:
ypaBHeHHEe bepHymm mis
JJIEMEHTapHOU CTPYHKU U
JUIS TOTOKA XKHUAKOCTH U Ta3a,
Hamop (yIenpHas JHEPrHs)
KHUJKOCTH;

koa¢duirent Kopuronuca;

1. Ilpopabotka
JIEKIIHOHHOTO
MarepHala,
CaMOCTOSITENILHOE
n3y4yeHue yueOHon
U HAYYHO
JIMTEPATYPBHI
2.ITouck
JIOTIOTHUTEILHOMN
nHpOpMaIHH 110
Teme (pabora ¢
o6ubnmorpaduuec
KM MaTepHanamy,
C 3NIEeKTPOHHBIMH

WupuBunyansHoe
cobeceoBaHue.
NupuBunyansHoe
cooOlIeHHE Ha
3aHATUH
3amura

Ne5 Mnmoctpanus

71a00paTOPHEIX PaboT

M LIEPOXOBATOCTH CTEHOK Ha
COINPOTUBJICHUE;

MoTepu Hamopa 10 JUIMHE
TOTOKA;

MECTHBIC COIIPOTHUBIICHUS
TpyOONIpPOBOIOB;
CONIPOTHUBJIICHUE TeJ  MpHU
00TEeKaHUU IIOTOKOM,
noabEMHAs CUja.

KUM MaTepHallaMH,
C EKTPOHHBIMU
OoubimoTeKamMu 1

30P,

HH(OPMAIIOHHO-

KOMMYHHKAI[HOHH

ble ceTn HTepHeT).

3. IloaroroBka u

odopmieHme
oryera K
naGopaTtopHOi
pabote

Ne9 Omnpenenenne
MECTHBIX MOTEPh
Harfopa.
Pemenne
HHJMBUTyaTbHBIX
3amad 1o TeMe
PexxuMbl IBIKEHUS
KHUIKOCTH
3alura KOHTPOJIbHOM
paboThI O
THIPABINIECKOMY
pacuety
TpybOompoBona

YpaBHCHUS
HaropHast u OubimoTeKamMu 1 By
MbE30METPHUYCCKAST JINHUU 0,3 0,5 0,3 16 20P, PHYILTH, TIK-14

o o Ne6 TToctpoenune
JUISL UEaNbHONH M peanbHO HH(OPMAIIOHHO- 9
HaMopHOH U
JKHUJIKOCTH, KOMMYHHKAI[HOHH .
MbE30METPHIECKOM
HU3MEpeHne HAIopoB, ble ceTu HTepHeT). [—-—
JIaBIEHUH,  PacxoJoB U 3. IloaroToBka u
M TpyOompoBoa
CKOpocTei JIBHKEHHS odopmieHne
COIPOTHBIECHHS
JKHUJKOCTH; oTJeTa K
. Pemenue
UCTEUCHUE KHUJIKOCTH, nabopaTopHOit
HHIMBUTyaTbHBIX
HACAIUH. padote 3ajad4 1o paszenam
4. TToaroroBka K P
THAPOJAVHAMHUKI
MIPAaKTHIECKOMY
3aHATHUIO U
BBITIOJTHEHHE
MPaKTUYECKUX
UHJMBUyalbHbBIX
3alaHui
WNupuBunyansHoe
1. Ilpopabotka cobecenoBanue.
JICKIHOHHOTO WunuBnayansHOe
MaTepuaa. coo0menue Ha

1.5 I'mppaBnnueckue p ’

CaMOCTOSITEIILHOE 3aHATHU

CONPOTHBIIECHHS. .

n3y4yeHue yueOHon 3ammra

PexxuM ABMKEHUS KUIKOCTH:

1 Hay4HO 71a00paToOpHBIX paboT

KpHTepHH 1ofoous. Pexnmet

N JIUTEPATypPhl Ne7 Pexxumbl

TeueHUs] (JTAMUHApHBIA |

o 2 Ilouck JIBIDKEHHS TOTOKA
TypOYJICHTHBIH); o
JIOTIOJTHUTETIBHON JKHUJKOCTH,
(dhopMyJIBI IOTEPD HAIOpa;
nHpOpMaIHH 110 Ne8 Omnpenenenue
MOTyIMITUPUUECKHE TEOPHU
Teme (pabora ¢ [OTEpb HaIopa Io
TYpOyJIeHTHOCTH; oubmorpaduuec JINHE;
BIIMSHUC BSA3KOCTH YKHUIKOCTH 0,5 0,5 0,3 16 P > [IK-14




1. IIpopabotka

JICKIITHOHHOTO
MaTrepuana.
1.6 Hecranuonapusie p ’
S CaMOCTOSITEITEHOE
) n3ydyeHue yaeOHou
CHJla [JaBJICHHS CTPyH Ha W HAVAHO
HETIOBHKHYO u e zT . WNupusunyansHOE
JIBIDKYIIYIOCS TIPETPAJIbI; ) l_I[)OPIZE cobeceoBaHuUE.
HCTCYCHUE TIPU TTEPEMEHHOM ,Z[OHOJ';HPITGHLHOI\/'I
HaIope; 0,3 0,5 17,7 WEbOpMAITEH IO TIK-14
HEYCTaHOBHUBIIIEECS TeMep( aGoa ¢ WunuBunyanbsHOe
HaropHoe JIBUXKCHHE 6I/I6III/IO€ adpmace coo0I1IeHne Ha
HEC)KUMAEMOW JKUAKOCTH B P 3aHATHUH
6 . KHM MaTepualiaMH,
HEYIpYyroM TpyOomnpoBoe; ¢ SICKTPOHHBIMH
THIIPOYAA] B MIPOCTOM
Ilg yAap P oubmoteka u DOP,
TpyOompoBoe.
nH(OPMAIIMOHHO-
KOMMYHHUKAIIOHH
ble ceTd MHTEepHeT).
HUtoro mo pazneny 97,7
Hroro 3a cemectp 97,7 3a4éT
Wroro no aucuurinHe 97,7 3a4eTr TIK-14




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

1. TpanuunoHHble 00pa3oBaTENbHbIE TEXHOJOTUU OPUEHTHPYIOTCS Ha OPraHU3alluio
00pa30BaTeNbHOTO  MpoIecca, TMPEANONATAONIYI0 MPSIMYI0 TpPaHCIALMIO 3HAaHUM  OT
npenoaaBaresss K CTyJIeHTY (MPEeuMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UILTIOCTPATUBHBIX
METO0B 00ydeHus1). YueOHasi qesITeIbHOCTh CTYJACHTAa HOCUT B TAKUX YCJIOBHSIX, KaK IPaBUIIO,
pPETPOAYKTUBHBIN XapakTep.

®opMbl YUeOHBIX 3aHATHH C UCTIONB30BAaHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

WndopmannonHas yekuuss —  MOCIEAOBAaTEIbHOE HW3JIOKEHHWE MaTepuaiga B
JTUCLHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TIpemno/1aBaTes).

IIpakTrueckoe 3aHATHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUH M HaBBIKOB I10
MPEIIOKEHHOMY aITOPUTMY.

JlaGopaTopHnas paboTa — opranu3zaiys yueOHo pabOoThI C pealbHBIMU MaTepPHAIbLHBIMHU U
UH(OPMALlMOHHBIMU O0BEKTaMH, JKCIEpPUMEHTalbHasi paboTa C aHAJIOTOBBIMH MOJEISIMU
peanbHBIX 0OBEKTOB.

2. Texnomoruu nmpoOIEMHOTO OOYyUEHHUsI — OpraHM3aIrs 00pa3oBaTeILHOTO Tpoliecca,
KOTOpas MpeojaracT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/aHUE YUEOHBIX MPOOIEMHBIX
CUTyalui JJI1 CTUMYJIMPOBAHNS aKTUBHOW MTO3HABATENIBHOW J€ATEIbHOCTH CTYJEHTOB.

@opMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHHUEM TEXHOJIOTHH MTPOOIEMHOT0 O0YUCHUS:

[IpoGnemHas nekuuss — U3JIOXKEHUWE Marepuaia, Mpeanoyiaralonee MOCTaHOBKY
NpoOJEeMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE pa3IMYHBIX HAYYHBIX IOJXOOB,
ABTOPCKHME KOMMEHTApHUH, CBSI3aHHBIE C PA3JIMYHBIMU MOJEISMHU HMHTEPIPETALUU HU3Y4aeMOro
MaTepuaia.

[IpakTnueckoe 3aHsATHE B (opMe NIpakTHUKymMa — OpraHu3aus ydeOHOH paboThI,
HalpaBJIeHHAas Ha pEUICHHE KOMIUICKCHOM Yy4eOHO-IIO3HABAaTENbHOW 3ajauu, TpeOyromei oT
CTYyJIEHTa IPUMEHEHHUSI KaK HAyYHO-T€OPETHUYECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. lHTepakTHBHBIE TEXHOJIOTUH — OpraHu3anus o0pa30BaTENLHOTO Mpolecca, KOTopas
MPEAIONAracT aKTUBHOE U HEJIMHEMHOE B3aMMOICCTBUE BCEX YUYACTHUKOB, JOCTHKEHUE HA 3TOU
OCHOBE JIMYHOCTHO 3HAYMMOIO [UIsi HHUX oOpa3oBaTelbHOTO pe3ynbrata. Hapsny co
CHEIUAIN3UPOBAHHBIMUA  TEXHOJOTHSMU  TakOro  pojJa INPUHLUIN  MHTEPAKTUBHOCTH
IpOCIIEKUBAaETC B OOJIBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTENbHBIX  TEXHOJOTHUH.
HHTepakTHBHOCTH MOJPa3yMeBaeT CyOBbEKT-CYObEKTHBIC OTHOILIEHHS B X0JI¢ 00pa30BaTeIbHOIO
mpolecca H, Kak ciencTue, (GopMUpoBaHHE caMOpa3BUBAOLIEiiCs HHPOPMAITMOHHO-PECYPCHOM
CpEJBl.

®opmbl yuyeOHBIX 3aHATHI C UCHOJIB30BAHUEM CIIELMATU3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuunsa «oOpaTHON CBA3M» — JIEKIUSA-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3aIyIaHUPOBAHHBIMU omnoOKamn), nekuus-oecena, JEKUUA-AUCKYCCHUS,
JEKIUA-TIPECCKOHPEPEHITHSI.

4.  HupopmManlMOHHO-KOMMYHHMKALIMOHHbIE ~ 00pa3oBaTelbHbIE  TEXHOJIOTUH  —
opranusaius o0pa3zoBaTeIbHOTO MPOIEcca, OCHOBaHHAsI HA MPUMEHEHUH CHEeIMAIN3UPOBAaHHBIX
IPOTPAMMHBIX CPEJl M TEXHHUUECKUX CPEACTB pabOThl ¢ HHPOpMaLUEi.

@®opmbl y4eOHBIX 3aHITHH C HMCIOIb30BAaHHEM HH(POPMAIIHOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanuzanms — H3J0KEHHE COJEPKAHUS COMPOBOXKIAETCS IPE3CHTALUEH
(meMoHCTpaluel yueOHbIX MaTepHalioB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAaX, B
T.4. WUTIOCTPATUBHBIX, IpaUUECKuX, ayIu0- U BUJICOMATEPHAIIOB).

JlaGopaTtopHoe 3aHsATHE B (OpME BUPTYaJbHON BH3yalIM3allM{ MPOLIECCOB M SBJICHUH,
MPOUCXOASAIIMX B JKUJIKOCTH M JEATEIBHOCTH C HCIOJIB30BAHUEM CIEHHAIA3UPOBAHHBIX
IIPOIPaMMHBIX CpPE.



6 YueOHO-MeTOHYEeCKOE 00ecTiedeHHe CAMOCTOATEIBLHOM padoThl 00y4YarommXxcst
[IpencraBneHo B mpuiaokeHuu 1.

7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHUs POMEKYTOYHOM aTTeCTAIMHU
IIpencraBieHsl B IPUIOKEHUN 2.

8 YueOHO-MeTOAMUYeCKOEe M HHPOPMALMOHHOE 0O0ecieYeHue TUCHUIINHBI (MOYJIs1)
a) OcHoBHas1 IUTEpaTYypAa:

1. CazanoB U. U. TI'mppaBnuka [DnexTpoHHbIH pecypc]: ydeOnuk / Cazanos U. U.,
Cxupt-namze A. I'., IBanos B. U. - M.: KYPC, HUI] UH®PA-M, 2017. - 320 c.: 60x90 1/16. -
Pexxum nocryma: http://znanium.com/bookread2.php?book=601869 . - 3arn. ¢ skpana. - ISBN
978-5-906818-77-5.

2. Hleitnak A. A. I'mapaBiuka U ruiponHEBMONPUBOA. OCHOBBI MEXAHUKH JKUJKOCTH U
ra-3a [DnekTpoHHbIN pecypc]| : yueOnuk / A. A. llleitmak. — 6-¢ u3m., ucnp. U gon. — M. :
NHOPA-M, 2018. — 272 C. — Pexum JOCTyma:
http://znanium.com/bookread2.php?book=937447 . — 3ar. ¢ 3kpaHna.

3. lrepennuxt, [.B. I'mnpasnuka : yueobnuk / J[.B. llItepennuxrt. — 5-e u3a., crep. —
Cankrt-IlerepOypr : Jlanp, 2015. — 656 c. — ISBN 978-5-8114-1892-3. — TeKcT : 3JIeKTpOHHBII
// Jlanb : anekTpoHHO-OuOMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/64346 (mata
obpamenus: 31.08.2019). — Pexum nocrvna:

0) JlomoiHuTEIbHAS JIUTEpaATypAa:

1. I'mnpaBnuka u ruaponpuson [ Teker] : yue6noe mocodue. [T.] 3/ H. C. I'yaunun, E. M.
Kpusenko, b. C. Maxosukos, U. JI. [Tactroes ; mox o6mr. pexn. M. JI. [Tactoesa; pea. coser : JI. A.
[TyuxoB (nipen.) u ap. - 4-¢ usm., crep. - M. : ['opnas kaura : MITY, 2007. - 519 c. : un., rpad.,
CXEMBI, Ta0JI.

2. Kpectun, E.A. 3amaunuk no rupaBlIvKe ¢ MpUMEpaMHu pacueToB : yueOHoe mocodue /
E.A. Kpectun, U.E. Kpectun. — 4-e uzn., crep. — Cankr-IletepOypr : Jlanp, 2018. — 320 c. —
ISBN 978-5-8114-1655-4. — Texkct : anekTpoHHbld // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/98240 (mata oopamenus: 31.08.2019). — Pexum
JOCTyma: JIJIsl aBTOPU3. MOJIb30BaTeNEH.

3. Kozbips, W.E. IIpakTuky™m 1o rugpasiuke : yueOHO-meTonuueckoe nocobue / U.E.
Ko-3p1pn, N.®. [Tukanosa, H.B. XanoB. — Cankr-IlerepOypr : Jlanp, 2016. — 176 ¢. — ISBN
978-5-8114-2043-8. — Tekcrt : 31eKTpoHHBIi // JIaHb : 311€eKTPOHHO-OMOIMOTEYHAsI CUCTeMa. —
URL: https://e.lanbook.com/book/72985 (mata o6pamenus: 31.08.2019). — Pexxum noctyma:
JUUIsL aBTOPHU3. TTOJIb30BATENCH.

B) MeToanueckue yKkazaHus:

1. Mauko E.IO., YcoB U.I'. Mexanuka *HUAKOCTU U ra3a: MeToauueckue yka3zaHus K
n1abopaTopHbIM paboTaM Mo JucHUIUIMHAM «MeXaHuKa >KUAKOCTH U raszay, «['mapaBiukay c
MCIIOJIb30BAaHUEM HKCIEPUMEHTAIbHON YCTAHOBKM JUIsl CTyneHTOoB HampasiaeHuit 190100 u
crenmanbHocTerd 190205. Marnutoropek: 'OY BIIO « MI'TY», 2013. - 24c.

2. Mauko E.IO., Yco U.I'. Mexanuka *HuAKOCTH U ra3a: MeToguueckue yka3zaHus K
1abopaTopHbIM paboTaM Mo JucHUIUIMHAM «MeXaHuKa >KUAKOCTH M raszay, «['mapaBiuka» c
UCIIOJIb30BAaHUEM HMHUTALMOHHBIX MoJeleld Uil cTylaeHToB HampasieHuit 190100 wu
crenranbHocTer 190205. Marautoropek: 'OY BIIO « MI'TY», 2013. —40 c.

3. Kyrny6aes, 1. M. ['unpaBnuka ¥ rUAPOIMTHEBMOIIPUBO | METOAWYECKHE yKa3aHHs K
KOHTPOJIbHBIM paboTaM M0 AWCHUIUIMHAM ‘“‘MexaHuka XUAKOCTH W raza’, “T'mapaBnmka”,
“I'mapaBnuka u ruaponuesmonpusosa” / M. M. Kytnybaes, E. F0. Mauko, U. I'. Ycos ; MI'TYV,
Kagenpa ropHelx MalMH U TPaHCHOPTHO-TEXHOJIOTMYECKUX KOMILJIEKCOB. - MarHuToropcek :
MI'TYVY, 2012. - 1 sanektpon. ont. nuck (CD-ROM). - URL:


http://znanium.com/bookread2.php?book=601869
http://znanium.com/bookread2.php?book=937447
https://e.lanbook.com/book/64346
https://e.lanbook.com/book/98240
https://e.lanbook.com/book/72985

https://magtu.informsystema.ru/uploader/fileUpload ?name=154
1.pdf&show=dcatalogues/1/1124315/1541.pdf&view=true (mata oOpamenus: 31.08.2019). -
MaxkpooOBeKT. - TEKCT : 3JIeKTPOHHBIH.

4. Manko, E. FO. 'mapaBnuka u THAPOITHEBMOIIPUBO/ : JTJaOOpaTOpHBIN pakTukyM / E.
IO. Manxko, . I'. YcoB ; MI'TY. - Marnutoropck : MI'TY, 2014. - 1 31eKkTpoH. ONT. AHUCK
(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. - TEeKCT : AIeKTPOHHBIH.

5. MakaposB A.H., Kyrny6aes .M. , Marko E.1O., Kynpsimos A.A., Ycos W.I'. OnbiTHOE
MOJTBEPXK/IEHUE MEXaHUKA JKUJKOCTH JKUIKOCTHBIMU IpuOopaMu: MeToaudeckue yka-3aHus K
nabopaTopHbIM paboTaMm MO JUCHHUILTUHAM «MeXaHuKa >KUIKOCTH W ra3za» i CTYIACHTOB
cnenuansHocTeit 130400, 190109, 150201, 151001 Bcex ¢popm obydeHusi. Marautoropek: I'OY
BIIO « MI'TVY», 2013. - 22c.

r) [Iporpammuoe o0ecnieuenue u UHTEpHET-pecypcebl:

IIporpammHoOe obecnieyeHue

Haumenosanue [10 Ne norosopa Cpoxk nelicTBUS TULIEH3UU
MS Windows 7

Professional(mms  |[-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 135 o1 17.09.2007 Gecepouro
Professional

7Zip cB000IHO pacrpocTpansemoe 10 0ECCPOYHO
DIIEKTPOHHBIE

ITaKaThl 0

JHCIHATIINHE K-278-11 ot 15.07.2011 OeccpouHO
“I'mppaBiuka u

TUIPOIPHUBOA

FAR Manager cB000IHO pactpoctpansemoe 110 0eccpouHO

IIpodeccnonanbHble 62351 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI
Hassanue kypca CchlIKa
DnekTpoHHas 0aza mepuoanveckux uinanuii East View
Information Services, OO0 «MUIBUC»
Hanuonanpnas UH(QOPMALMOHHO-aHAIUTHYECKAs
cucreMa — Poccuiicknii MHIEKC HaAy4HOTO LIMTUPOBAHUS
(PUHII)

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

https://dlib.eastview.com/

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

Nudopmannonnas cucrema - EnuHoe OKHO JocTyma K

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

denepanbHOE rOCYAapCTBEHHOE Or0/KETHOE
yuapexaerne «Denepanbubiii nHCTHTYT mpoMbitienHoi|URL: http:/www]l fips.ru/
COOCTBEHHOCTH

9 MaTepuajibHO-TEXHHUYECKOE o0ecneueHne I CIMIJINHbI (MOIYJIA)

MaTepI/IaJ'IBHO-TCXHI/ILICCKOC obOecrieueHue JUCHHUIIIIMHBI BKIIIOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=154
https://magtu.informsystema.ru/uploader/fileUpload?name=1549
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

B cootBeTCTBUY C Y4EOHBIM TUTAHOM 10 TUCIUTIIMHE MPETyCMOTPEHBI CIICTYIOIINE BHUIbI
3QHSTHIA: JEKIIUHU, TPAKTHUECKUE 3aHATHUS, TaOOPATOPHBIE 3aHSITHS, CAaMOCTOsITeNbHAs padoTa,
KOHCYJIbTAIIMH, 3a4€T , SK3aMEH.

VY4eOHble ayIUTOPUH [T IPOBEACHUS 3aHATUN JIEKLIMOHHOTO TUIIA:
- MyJBTUMEIUIHBIE CPEICTBA XpaHEHHs, IEpeaay U MPeCTaBIeHU HHPOPMALIUH.

VY4eOHble ayJTUTOPUH JUTSI IPOBEICHHS 3aHATHIA 1715l IPOBEICHUS TPAKTUYESCKHUX 3aHATHI:
- MyJbTUMEIUIHbBIE CPECTBA XPaHEHMs], IEpeAaul U IPeCTaBIeHNUs HHPOPMALIUY;
- I0CKa, MYJIbTUMEAUNHBIN IPOEKTOP, dKPaH.

VY4eOHble ayTUTOPHH IJIsl IPOBEACHHSI TPYMIIOBBIX U MHIMBUAYAIBHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHON aTTecTalluu

- MyJbTUMEIUIHbBIE CPEICTBA XPAaHEHHSI, IEpeAayl U MPeCTaBIeHNUs HHPOPMALIUY;

- 10CKa, MyJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

[TomerneHus 1151 CaMOCTOSATEIBHON pabOThI 00YJAOIITUXCS:
- IepCOHANIbHBIE KOMITbIOTEpHI ¢ makeToM MS Office, BbIX010M B HHTEPHET U € JOCTYIIOM
B DJICKTPOHHYIO 00pa30BaTEIIbHYIO CPEly YHUBEPCHTETA.

[Tomemenuss ayis  XpaHeHHS ©  NPOPUIAKTHYECKOTO OOCTYy)KMBaHUS y4eOHOTO
000pyIOBaHUS:

- CTeJUTAXHW JJIA XpaHEHUS Yy4eOHO-HATSAHBIX TMOCOOMH W y4eOHO-METOIUYCCKOM
JOKYMEHTALUU.

VY4eOHble ayIUTOPUH [T IPOBEACHUS J1TAOOPAaTOPHBIX padoT:

Kommeke yueOHbIN «I MapaBandeckue NpuBOIbl U CPEICTBA ABTOMATU3ALIUNY;
Kommeke yueGHbIN «I napoaBTOMaTHKAY;

Kommieke nist oTpaGOTKH HABBIKOB TPOEKTUPOBAHMS;

JlaGopatopus yueOHas ruapaBinyeckas «Kanempka»



[Tpunoxenue 1

Y4ueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PAa00ThI 00y4al0IIUXCA

[lo mucmumumHe — «[wapaBiuka»  TPEAYyCMOTpPEHa  ayAWTOpHAasT W BHEAyIUTOpHAS
CaMOCTOSTENIbHAsI paboTa 00yJarOIIMXCS.

AyIuTOpHas ~ CaMOCTOsTeNIbHAsE paboTa  CTYACHTOB  MpENIojiaracT  WHIWBHIyalbHbIC
cobecemoBaHUsl U COOOIICHUS Ha JICKIIMOHHBIX 3aHATHUAX, 3AIIUTY JIAOOPATOPHBIX PAadOT U
BBINTOJIHEHNE WHAMBUYATbHBIX 33JJaHNH HAa TPAKTUICCKHUX 3aHITHSX.

IIpumepHBIe BONPOCHI VI Ay IUTOPHBIX HHANBHAYAJbHBIX co0eceJOBaHNI H COOOLICHMIA:

1. Tema JXKuakocts u ee puzndYecKre CBOWCTRA!
CgoiicTBa pabounx )uakocTeil. OCHOBHBIC MOHATHS U ONIPEACIICHUS KUIKOCTH.
[1I10THOCTB U YACIBHBIN BEC JKUIKOCTH.

CXUMaeMOCTD YKUJIKOCTH.
Koaddunment o0bemMHOTO CoRATHS.
Koaddumuent TennoBoro pacimpeHus.
Mopaynb ynpyroctu *KuJaKOoCTH.
Bs3K0OCTE JKUAKOCTH.
KoaddunmenT knHeMaTH4ecKoi BI3KOCTH KHUIAKOCTH.
KaBuranusa Kuakoctu, criocoObl MpeaoTBpaIleHusI.
0. O6nuTepanust KUIKOCTH.

S B e

2. Tema I'mapocraruka:

['unpocraTika, OCHOBHBIEC IOHATHUS U OTIpEACICHUsI.

[TonsATHE TUAPOCTATUYECKOTO JaBICHUSI.

Enunuib1 usmepeHus ruipocTaTHueCKOro JaBJICHHUS.
CBoiicTBa THIPOCTATUYECKOTO IABJICHHUS.

[ToHSATHA THAPOCTATHYECKOTO JaBJICHUs: aOCONIOTHOE, aTrMochepHoe, H30BITOYHOE |
BaKyyM.
Huddepennmanbpapie ypaBHEHUS Diisiepa IJis paBHOBECHS KUIKOCTH.
OCHOBHOE ypaBHEHHUE TUIPOCTATUKHU.
3akoH Apxumena.
3akoH [lackans.
10. MexaHu3M C UCNOIb30BAaHUEM YPABHEHUS THAPOCTATUKH, JOMKPAT. U MYJIbTUILITUKATOP.
11. MexaHu3M C UCHIOJIb30BAaHUEM YPABHEHUS THAPOCTATUKU, MYJIbTHILUIMKATOP.
12. U3mepeHnne naBiaeHUst >KUIKOCTH.
13. PaBHOBECHE KHUIAKOCTH B COOOIAIONIUXCS COCYIaX.
14. Cuna gaBneHus )KUIKOCTH HAa BEPTUKAIBHYIO CTEHKY.
15. Cuna naBieHust KUAKOCTH HA TOPU3OHTAIBHYIO CTCHKY.
16. Cuna gaBineHus KUIKOCTH HA HAKJIIOHHYIO CTEHKY.
17. OmnpeneneHue TOMMIMHBI CTEHKH.
18. 'maponrHamMuKa, OCHOBHBIE OIPEICIICHUS.
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3. Tema OCHOBBI KHHEMATHKU >KUIKOCTH:
I'eomeTpus MOTOKOB KUAKOCTH.
Knaccudukanms moTOKOB KUIKOCTH
3. Pexumsl asmxeHud xxuaxoctu. Yucno Peiinonnaca.
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JlaMUHapHBIN peKUM JBUKEHUS )KUJIKOCTU U €r0 3aKOHOMEPHOCTH.
Pacxon u cpenHsst CKOpOCTb TOTOKA ITPH JJAMUHAPHOM PEXHUME.
TypOyneHTHBIH peKUM IBUKEHUS )KUKOCTU M €r0 3aKOHOMEPHOCTH.
3aKOH HEPa3pbIBHOCTH MTOTOKA KUAKOCTH.
[IpumeHeHrEe OCHOBHBIX YpPaBHEHUN JBUKEHHMSI IIOTOKOB MKUAKOCTU [UIsl U3MEPEHMS
CKOPOCTEH U PaCXOI0B KHUIKOCTH.

MoeTr 1M paBHOMEpHOE, JBMKCHHE OBbIThb HEYCTAaHOBMBIIMMCS, a HEpaBHOMEPHOE -
YCTaHOBHUBIIUMCS?
Jaiite onpeneneHus 1 NpUBEAUTE IPUMEPBI BUAOB ABMXKEHUS KUIKOCTH YCTAaHOBUBILETOCS U
HEYCTAaHOBUBILIETOCSl, HAallOPHOIO M OE3HANIOPHOIO, PAaBHOMEPHOIO U HEPaBHOMEPHOIO,
IIJIABHO MEHSIOILETOCs.
Yrto Takoe JTMHUS TOKa, TpyOKa TOKa U dJIEMEHTapHasl CTpyiika?

[Ipu kakux yCIOBHAX COXPAHSETCS NOCTOSHCTBO Pacxoja BJI0JIb TOTOKA?

. B yem otiinume TypOyNneHTHOTO TeUeHUS )KUIKOCTH OT JIAMUHAPHOT0?

[NosicuuTe pusnueckuii cMbICT U IPaKTUYECKOE 3HaUCHHE KpuTepus PeliHombaca.
Bnusier nu Temneparypa JKHIKOCTM Ha BEINYMHY KPUTHYECKOM CKOPOCTH, IIPU KOTOPOU
IIPOUCXOJUT CMEHA PEKUMOB JIBUKEHUS?

HazoBure cBoiicTBa 3JIeMEHTAPHON CTPYUKH.
OOBscHUTE, YTO TaKO€ JMHUSA TOKA, KaK BBIMJIIIUT CTpyHdarass MOJENb MOTOKA, YTO TaKoe
«OKUBOE CEUEHUE», «CMOYCHHBIN IIEPUMETP» U «TUAPABIMYECKAN pannyc»?

4. Tema OCHOBBI THAPOAMHAMUKH.
['mapoauHamMuKa, OCHOBHBIE ONIPEACICHUS.
3aKOH COXpAHEHUs PHEPrMM MJs NOTOKA JKUAKOCTU. YpaBHEHHME bepHynnu ans moTtoka
UIEeAILHON JKUIKOCTH.
YpasHeHnue bepHymum 1 CTpYHKU UACATBHON KUAKOCTH.
VYpaBHeHnue bepHyin 151 MoToKa peaibHON KUIKOCTH.
VYpasHeHnue bepHymum 1 CTpYHKU peaabHON KUIKOCTH.

5. Tema I'mppaBnryeckue CONPOTUBIEHUS. PEXUMBI ABUKEHUS KUIKOCTH
CrniocoObl pe0TBpallleHus THIPABINYECKOTO yaapa..
[Torepu Hamopa (naBieHus), onpeaesieMble JUIMHOW TpyOompoBoaa, popmyna lapcu.
OrnpezeneHre MECTHBIX TIOTEPh Haropa (JaBieHus) B TpyoonpoBoe, popmyra Belicoaxa.
Omnpenenenue noTepsb Haropa (IaBjieHus) B Tpyoonposose, hopmyna Japcu-Beiicbaxa.
Pacuet o01miero conpoTuBICHUsI B TIPOCTOM TPYOOIIPOBOJIE.
[MocnenoBarenbHOE cOeTMHEHHE TPOCTHIX TPYOOIIPOBOIOB.
[TapannensHOE cCoelMHEHNE IPOCTHIX TPYOOIPOBOIOB.
Ornpezenenne noTeps AaBICHUS B PEaIbHOU TUAPOCUCTEME.
®opmyna Topuuemm.
Hcreduenue KUIKOCTH Yepe3 MAIIOE OTBEPCTUE B TOHKOW CTEHKE.

6. Tema HecranimonapHblie TeUEHUS.

1. KakoBa (opmyina cuiiel JaBIEHUS CTPYH Ha JABIKYIIYIOCS, HA HEMOABIKHYIO MTperpary?

2. Kakue TpyaHOCTH BO3HUKAIOT IIPU pacuéTe BPEMEHH ONOPOKHEHMSI pe3epByapa EPEMEHHOIO

TOPU3OHTAIILHOIO CEYEHUS?

3. Uto npoucxoaut ¢ ko3 HUIIMEHTOM pacxo/ia K KOHITy Ipoliecca OOPOXKHEHUs cocyaa?

4. YCKOpUTCSI MM 3aMEIUTHTCSl OTIOPOKHEHHE COCy/a 4epe3 OTBEPCTHE B €ro JIHE, €CIH 3TO
OTBEPCTHE CHAOANTH BHEITHUM IIMIIMHAPUICCKAM HACATKOM?



5. Yem mpeHeOperaroT NMpH BHIBOAC YPABHEHUS HEYCTAHOBUBIIETOCS IBUIKCHHUS JKUIKOCTH B
TpyOoIpoBoE?

6. B cBs13u ¢ 6071b1110M BETMYNHON HHEPIIMOHHOTO HAIlOpa KaKoe TEXHUIECKOE CPEJICTBO CICAYET
NPUMEHHUTh, YTOOBI JBM)KCHHE JKUJIKOCTH HA OCHOBHOM Yy4YacTKe TpyOompoBoaa ObLIO
YCTaHOBUBLIUMCS?

7. Uto Takoe rugpoynap?

8. UeM MOXHO YMEHBILIUTH yIAPHOE MOBBIIICHUE TaBICHUS?

9. YeM racarcst ynapHble BOJIHBI C TECUEHUEM BpeMEHU?

10. Kak paccunThIBatoTCs 3aTOIVICHHBIE OTBEPCTHS U HACAAKU?

11. Kak u3MeHsIOTCS pacXxoJ M CKOPOCTb IPHU HUCTEUYEHUHU KUAKOCTU Yepe3 LWIMHIPUUYECKUN
Hapy>KHbIM HACAJJOK [10 CPAaBHEHUIO C UCTEUEHUEM €€ U3 KPYIJIOr0 OTBEPCTHUS TOTO )K€ AUAMETpa B
TOHKOM CTEHKE IOl TEM K€ Haropom?

12. Yem oTiiMyaercss HApy X HbIN [UITUHIPHUECKUI HACaI0K OT TPyObI?

13. B 4uéM 0COOCHHOCTH HWCTEYCHHS >KUIKOCTH M3 OOJBIIOrO0 OTBEPCTHS IO CPAaBHEHHIO C
HWCTEUCHHUEM €€ M3 MaJIoro OTBCPCTHUA

14. T'mnppocrtatuueckuii yaap. @opmyna Xykosckoro H.E. qiist runpoynapa.

15. CiocoOsI TpeA0TBpaleHUs THAPABIMUECKOTO yaapa

IIpumepHBIe BONPOCHI IS 3aLIUTHI JJA00PATOPHBIX padoT:

1. Tema JXKuakocts u ee pu3ndecKre CBOWCTRA!
1. B 4ém oTiiMume )XUIKOCTEN OT TBEPABIX TEN U ra30B?

2. KakoBa B3aMMOCBS3b MEXIY IUIOTHOCTBIO M YJEJIBHBIM BECOM JKHMJIKOCTH? VYKaXUTE HX
€MHMILIBI.

3. Uro HazbBaeTcs Kod(hduimeHToM 00BEMHOrO ckatus KXuakoctu? KakoBa ero cBsizp ¢
MOJlyJIEM yIIpyrocTu?

4. KakoBa CBSI3b CKOPOCTH 3BYKa B KHJIKOCTH C MOJYJIEM YIPYTOCTH M INIOTHOCTHIO KUIKOCTH?
5. UTo Ha3bIBaE€TCS BA3KOCTHIO KUIKOCTH? B 4€M COCTOUT 3aKOH BSA3KOro TpeHust HproToHa?

6. B uem npuHIMNIMAIbHAS Pa3HUIIA MEXKAY CUIIAMHM BHYTPEHHETO TPEHUS B XKUIAKOCTU U CHIIAMU
TPEHMSI IPYU OTHOCUTEIILHOM IIEPEMEIEHUH TBEPIBIX TEN?

7. KakoBa CBsI3b MEXKAY AMHAMHYECKUM U KHHEMATHYECKUM KOd((UIIMEHTAMU BSI3KOCTHU?
VYKakuTe UX €IUHUIIBI.

8. Kakue BUJIbI CHJT B )KUJKOCTH PaCCMATPUBAIOTCS B THIPABIMKE?



9. YkaxuTe CBOMCTBA UACATbHON KUAKOCTH. C KaKOH 1EJbI0 B THIPABIMKE BBEICHO MOHATHE 00
UAeaNbHOM XKUAKOoCcTU? B KakuXx citydasx Mpy NpakTUYECKUX pacd€Tax MOXKHO CUUTATh KUAKOCTh
AaeaabHOn?

10. Onumure cxeMy BUCKO3UMeTpa OHruiepa. Kakyro BS3KOCTb OH M3MepseT? YKaKHUTE CBA3b
YCJIOBHOM BSI3KOCTU ¢ KHHEMATUYECKOW U MOCIEIHEN - C TMHAMUYECKOM.

11. HanumuTe ypaBHEHUE COCTOSIHUS ra3a U JauTe ONpeeieHue BXOIAIINX B HETO BEJIMYHH.

2. Tema I'mapocraruka:
1.KakoBbI CBOMCTBA THAPOCTATHYECKOTO 1ABICHUA?

2. OObsicHuTe (U3MYECKUN CMBICT BEIWYWH, BXOIANMX B AuddepeHInaabHble ypaBHEHUS
paBHOBECHS )KUIKOCTH DUepa.

3. KakoBbl opma U ypaBHEHHE MOBEPXHOCTH PABHOIO JAaBJICHHS: NMPH aOCOIIOTHOM IOKOE
KUAKOCTH; MPHU ABHKEHUU COCYAA C KUIKOCTHIO IO TOPU3OHTAIBHOM INIOCKOCTH C YCKOPEHUEM;
MIPY BPAILIEHUH COCYJIA C JKUAKOCThIO BOKPYT BEPTUKAIBLHON OCU?

4. Kak dopmynupyercst 3akoH [lackana? [IpuBenure mpumepsl THAPABIUYECKUX YCTAaHOBOK B
CUCTEME TMAPONPUBO/A, AeHCTBHE KOTOPhIX OCHOBAaHO Ha 3akoHe [lackars.

5. KakoBbl  COOTHOIIEHHS  MEXIy  aOCOJMIOTHBIM  JaBJI€HHEM, H30BITOUYHBIM U
BakyymMmeTpuueckum? Uto OGombie: abcomoTHoe AaBienue, pasuoe 0,12MIla, unu n30bITouHOE,
paBnoe 0,06MI1a pu armoceprom gasiaeHuu pasaom 0,1 MIla?

6. Uemy paBHa B MeTpax BOJISHOTO CTOJI0A IMbE30METpHUUYECKas BBICOTA JIA aTMoc(epHOro
NaBJICHUS?

7. IloueMy TIEHTp JaBIEHUS BCET/Ia HAXOIUTCS HIDKE IIEHTPA TSIKECTH CMOYEHHOM MOBEPXHOCTH
IUIOCKOU CTEHKU?

8. OOmsAcHHTE, YTO TaKoe Mbe30MEeTpuuecKas MU OapomeTpuueckas BbicoTa. Kak yctpoeH
MEXaHUYECKHI1 MaHOMETp?

9. Yro Takoe 3mropa JaBICHUs U LEHTP JaBICHUA?
4. Tema OCHOBBI THAPOAMHAMUKH.
1. HazoBuTE 3HEPreTHYECKUI CMBICI Ka)KJI0T0 CaraéMoro ypaBHeHus: bepHyiu.
2. Moxet 1 6b1Th K03 dunmentT Kopuonuca 6omnpire nsyx? [IpuBeaure npumepsl.
3. Uto BruseT Ha yuciaeHHOe 3HaYeHne ko3¢ dunmenta Kopuonuca?
4. JlaiiTe reoMeTpUYECKOE UCTOIKOBAaHUE KaXKI0M COCTABIIAONIEH ypaBHEHUS bepHymn.

5. UYrto mpencraBisieT coOOH pPa3sHOCTh OpAMHAT HAMOPHON JIMHUM HICATbHOW KHUIKOCTH WU
peasibHON?

6. Uto npezacraBiseT coO0i pa3HOCTh OPAWHAT HAIOPHOHN JIMHUH U TTHE30METPUIECKOI?



7. Kak ynauHee BCero NnpoOBOAMTH IUIOCKOCTh CPABHEHUs NPHU PELICHUH 337a4, CBSA3aHHBIX C
UCII0JIb30BaHNEM ypaBHeHUs bepHymn?

8. HazoBuTe HazHaueHue mpe3oMeTpa, Tpyoku Iuro.

10. Korma HamopHas W Tbe30METpUYECKash JMHUM TapauienbHbl? Korma B HampaBieHUH
JBUKEHUS )KUJKOCTH 3TH JIMHUU COMMKAIOTCS U KOTJla YJANSIFOTCS OJJHA OT APYroii?

11. K xakuM BBIpOKECHHSIM TPUBOJUTCA ypaBHEHUE bepHy/UIM B ciydasx: a) HEMOJABUKHOU
KUJKOCTH; 0) paBHOMEPHOTO JIBMIKEHUS 0€3 MECTHBIX CONPOTUBIICHUN; B) HCTCUCHUSI KUIKOCTH
4yepe3 Majioe OTBEPCTUE C OCTPOM KPOMKOM MPU MOCTOSHHOM Harope?

5. Tema I'mapaBnuyeckue CONPOTUBIEHUS. PeKUMBI ABUKEHUS HKUJKOCTH
1. O6bsacauTe PU3HUecKuii CMbICT KpuTepueB: PeitHonbaca, @pyna u Ditnepa. B kakux cimydasx

JOJIKHBI IPUMEHSATHCS 3TH KpUTEpUH?

2. YKaxXuTe 3aKOH pacripeiesieHus KacaTeIbHbIX HAMPSHKEHUH B IUJIMHAPUYECKOM TpyOOpoBoie
[IpU JJTaMHUHAPHOM T€YCHHH.

3. M3o0pa3ure 3mopy CKOpoCTei UIsl yCIOBUNA MPEBIAYIIETO BOIPOCa.

4. KakoBO COOTHOLIEHME MEXAY CpPEIHEH M MaKCHUMaJIbHOM CKOpPOCTSMM IpU JaMHHAPHOM
TEUYEHUH, IPU PABHOMEPHOM TYpOyJIEHTHOM HAallOPHOM T€UECHUH U B CKATOM CEUEHUHU CBOOOIHOM
CTPYH IIpU UCTEUEHUN?

5. Ot Kakux napaMeTpoB OTOKA 3aBUCAT NOTEPU SHEPTUHU IO UIMHE TP JJAMUHAPHOM TEUEHUU?
6. IIpu KakoM pekuMe UMeeT MecTO OoJiee BBICOKast HEPAaBHOMEPHOCTh CKOPOCTEH U moyemy?

7. OObsAcHUTE TOHATUS «TUIPABIWYECKU TJaJKHE» M «TUAPABINYECKH IIEPOXOBATHIE»
NOBEpXHOCTU. MOKET JM oOJHA W Ta Xe Tpyda OBITh «TUAPABIMYECKH TIAIAKON» U
«TUJIPaBINYECKU HIEPOXOBATOM»?

8. OOBsICHUTE OCHOBHBIC JIMHUHU U 30HBI CONMPOTHRICHHS Ha rpaduke Hukypanze.

9. Tlouemy mepBas 30Ha OdTOro Trpaduka Ha3bIBaeTCA <«IMHCHWHAs», a TMOCIACAHIT -
«KBaApaTUIHAs»?

10. Ot xakux (hakTOpoB 3aBUCUT KOADOUIIMEHT THAPABINYECKOTO TPEHUSI TIPH TYpOYJICHTHOM
TEUYEHUH, U TI0 KaKUM (POPMYIIaM MOXHO €T0 OTPEACTUTh?

11. Kakue conpoTuBiieHUs HA3bIBAIOT «MECTHBIMUY?

12. Tlo «kakoil (opMmyle ONPEAeNsSIOT TOTEPH DHEPrUH, BbI3BAaHHBIE MECTHBIMHU
CONPOTUBIICHUSIMU?

13. Kak omnpenenuTs NOTEPH0 SHEPrMU IPHU BHE3AIHOM pACIIMPEHUM IOTOKA U BHE3AITHOM
CY’KEHUU €ro?

14. Uemy paBeH KO3(PHUIMEHT MECTHOTO CONPOTUBICHUS IMpPU BXOJE >KUIKOCTU B TPYyOy H3
00JIBIIIOr0 pe3epByapa U MpH BBIXOIE MOTOKA U3 TPYOBI B 00JBIION pe3epByap?



15. B 4ém npuHUMN HAJOKEHUS TTOTEPH?

16. 3auem TpeOyeTcsi pacCTOSTHUE MEXIY IBYMsI CME)KHBIMH MECTHBIMH COTPOTHBIICHHSIMHA HE
menee 20-50 nuameTpoB TpyObl, UTOOBI MPUBECTH JITAHHBIE O BEJIMUYMHE KO3(PPHUIIMEHTa MECTHOTO
CONPOTHUBIICHHUS B CIIPABOYHOM JuTepaType?

I[IpumepHble 3a7aHuA M 32J4a4¥ JJIS1 NPAKTHYECKHUX 3aHATHH NpeacTaBJeHbl B
iekTpoHHoM m3gaHum Kyrtnybaes M. M., Mamnko E. 0., YcoB U. I'. I'mapaBmuka u
TUJPOMTHEBMONPUBO [DIEKTPOHHBIM pecypc] : METOIMYECKHE YKa3aHUs K KOHTPOJIbHBIM
paboram mo guctuimHaM "MexaHuka kuakoct W rasa", "l'mmpaBiauka", "l'mapaBiauka u
runponHesmonpusoa”; MI'TY, Kadenpa ropHpIXx MammMH M TPaHCIOPTHO-TEXHOJOTHYECKUX
KOMIUIEKCOB. - MarnuToropck : MI'TVY, 2012.



OueHovHbIe CpeaCTBA /1JIs1 MPOBeAeHHs POMEKYTOUYHOM aTTecTAlIUH

a) [lnanupyembie pe3yJbTaThl 00yUYeHHUS U OLCHOYHbIE CPeACTBA VISl IPOBEAEHUS MPOMEKYTOYHOM aTTeCcTalluu:

[Tpunoxenue 2

CrtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Inanupyemsle  pe3ysbTaThl

oOy4eHus

OneHOYHbIE CPENCTBA

IIK-14: TOTOBHOCTEIO Y4aCTBOBATH B HCCIICTOBAHUAX 00BEKTOB HpO(bﬁCCHOHaHBHOI)'I JACATCIIbBHOCTU N UX CTPYKTYPHBIX 3JICMCHTOB

3HaTh

— OCHOBHBIC ONIPCACIICHUA U
IIOHATHUA I10 JUCHUIIIIMHE,

— OCHOBHBIC METOJIbI
HCCIICIOBAHHUIMA,
HCIIOb3YEMBIX B TUJIPaBIUKE,
— OCHOBHBIC MPOLECCHI,
MIPOUCXOSIINE B
KHUAKOCTSX,

— OCHOBHBIE  (PU3HUYECKHE
CBOIMCTBa JKUJKOCTEH;
OCHOBHBIC  YpaBHEHUS U
3aKOHEBI TUAPOCTATUKH;
OCHOBHBIC  TIOJIOXKCHHS U

YpaBHEHUS THAPOTMHAMUKH;
— Ha  YpPOBHE  OCBOCHUSA
MaTepuala, MpeICTaBICHHOTO
Ha ayJUTOPHBIX 3aHATUSIX C
JIOTIOJTHUTEITHHBIM

Hepequb TCOPCTUYCCKUX BOIIPOCOB K 3a4CTYy:

11

26

. CpoiicTBa pabounx xuakoctei. OCHOBHBIC IOHATHS M ONIPEACIICHUSI )KUTKOCTH.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

[110THOCTB U yAEIBHBIN BEC KUIKOCTH.
CKHUMaeMOCTE KUIKOCTHU.
KoaddutmeHT 00beMHOTO CHKATHS.
Koaddurment TennoBoro pacumpeHus.
Monynb yIpyrocTs KUIKOCTH.
Bs3KOCTE XUIKOCTH.

KoaddurimeHT knHEMaTHYeCKOH BI3KOCTH KHUIKOCTH.
KaBuranust >kuakoctu, cnocoObl MpeaoTBpaIlECHHUS.
Oo6nutepanus KUIKOCTH.

I'unpocraTika, OCHOBHBIEC IOHSTHS U OTIPEETICHUSI.

[ToHsITHE THAPOCTATUYECKOTO JABJICHHSI.

Enaunuinb usMepeHns ruipocTaTUYecKoro JaBiIeHHUs.
CBoiicTBa ruJIpOCTATUUECKOTO J1aBJICHUS.

. Auddepennnanbupie ypaBHeHH Diiepa UIsi pABHOBECHS! KUIKOCTH.

[ToHsATHS THAPOCTATUYECKOTO IaBICHUS: a0COIIOTHOE, aTMOC(HEPHOE, U30BITOYHOE U BaKyyM.




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Inanupyemsble  pe3ysbTaThl
oOy4eHus

OueHOYHbIE CPEACTBA

HMCIOJIb30BAHNUEM OCHOBHOM U
JOIIOJTHUTEILHOU
JUTEpaTyphl, a TAKXKE IMyTeM
HCITOJIb30BAHUS
BO3MOXKHOCTEH
MH(POPMAITMOHHOMN CPEeIbI

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

38

51.
52.
53.
54.

OcHOBHOE ypaBHEHHE TMPOCTATUKH.

3akoH Apxumezna.

3axkoH Ilackas.

MexaHU3M C UCTIOIB30BAaHUEM YPABHEHUSI TUIPOCTATUKH, IOMKPAT. U MYJIbTHILUIUKATOP.
MexaHu3M C UCTIOIB30BAHUEM YPABHEHHUS THUJIPOCTATUKH, MYJIbTUILUIUKATOP.

N3mepenue naBiieHust )KUIKOCTH.

PaBHOBecHe XUIKOCTH B COOOIIAIOIINXCS COCYIaX.

Cuia naBiaeHUs KUIKOCTH HA BEPTUKAIBHYIO CTEHKY.

Cuiia naBieHus KUIKOCTH HA TOPU3OHTAIBHYIO CTEHKY.

Cuina naBiaeHUs KUIKOCTH HA HAKJIOHHYIO CTCHKY.
OrnpezeneHne TONIUHBI CTEHKH.

I'eomeTpus MOTOKOB KUAKOCTH.
Krnaccudukanus noTokoB KHAKOCTH
Pexxumebl aBmskenus xkunkoctu. Yuciio PeliHomnbaca.
JlaMyHapHBII peKUM JBUKEHHUS )KUJIKOCTH U €r0 3aKOHOMEPHOCTH.
Pacxon u cpequsis CKOpOCTh MOTOKA MPHU JTAMUHAPHOM PEXHUME.
TypOyaeHTHBIN pexXUM IBUKEHUS )KUJIKOCTH U €r0 3aKOHOMEPHOCTH.
3aKOH HEPa3phIBHOCTH MOTOKA XKUIKOCTH.
3aKOH COXPaHEHHMS SHEPIUU IS TOTOKA KUJKOCTH. Y paBHEHHE bepHy UM 1J1si TOTOKA MAEaTbHOU KUIKOCTH.
YpaBHeHue bepHyum U1 CTpYHKHU UACAIBHON KUAKOCTH.
VYpaBHenue bepHyiuu 71 MOTOKa peaibHOM KUIAKOCTH.
VYpaBHeHue bepHym U1 CTpYHKH peaabHOMN KUIKOCTH.
[IpuMeHeHnEe OCHOBHBIX YpPAaBHEHUM ABUKEHUS MOTOKOB >KMJIKOCTH Il U3MEPEHHUSI CKOPOCTEH M PAaCXOJ0B
KUIKOCTH.
I'mapocratuueckuit ynap. ®opmyna XKykosckoro H.E. nisa runpoynapa.
CriocoObI pe1oTBpaleH s THAPABINYECKOTO YAapa..
[ToTepu Hamopa (maBiieHus ), onpeneasieMble ITMHON TpyOonpoBoaa, popmyna lapcu.
OmnpeneneHne MECTHBIX MOTEPh Haropa (JaBieHus1) B Tpyoonposoze, popmyna Belicoaxa.




CtpyKTypHBII

[Inanupyemsble  pe3ysbTaThl

AJIEMEHT OrneHouyHbIE CPECTBA
oOy4eHus
KOMITETEHIIUH
55. Onpenenenue notTepb Hamopa (AaBiaeHus) B Tpyoorposoze, popmyna apcu-Beiicbaxa.
56. PacueT 00111€TO COMPOTUBIIEHUS B IIPOCTOM TPYOOIIPOBO/IE.
57. llocnenoBatenbHOE COEIMHEHHE TPOCTHIX TPYOOIIPOBOIOB.
58. IlapannenbHOE COEAMHEHNE TTPOCTHIX TPYOOIIPOBOIOB.
59. Onpenenenue NoTepb JaBICHUS B pealbHON THIPOCUCTEME.
60. ®opmyna Topuuenu.
61. McTeueHue >kMIKOCTH YE€pPE3 MaJIO€ OTBEPCTHE B TOHKOW CTEHKE.
Teopernyeckre BOMPOCHI, TECTHI
YMeThb — pemarb 3a7a4u
TUIPOMEXAHUKH;
—  BBINIOJIHATH TUTIOBbIE
THIPaBIMYECKUC pacueTsl
TpyOOIIPOBOJIOB; [TpakTudeckue 3agaHus MPEACTABIEHBI B 3JIeKTpoHHOM wu3fannu Kyrinybaes M. M., Marnko E. 1O., Ycos U. T
— CaMOCTOATCIBHO I'uapaBivika U THIPOMHEBMOIPUBO [ DJICKTPOHHBIN pecypc] : METOANYECCKHE YKa3aHUs K KOHTPOJBHBIM paboTam
nprobperath no aucuuruinHaM "Mexanuka xuakoctd U raza”, "I'mapasnuka", "['uapasinuka u rugponHeBsmonpuson’; MI'TY,
JIOTIONIHUTEJIbHBIE 3HAHUS U
S—— Kadenpa ropupix MalvH U TPaHCIOPTHO-TEXHOJIOTMUECKUX KOMILIEKCOB. - Marautoropek : MI'TVY, 2012.
— apryMeHTHpPOBaHO

00OCHOBBIBATh  TIOJIOKEHUS
MPEeIMETHOM 00JIaCTH 3HAHUS
— TpPHUMEHATH TPABOBBIC U
HOpPMAaTHBHEIE aKTHl B cdepe
0€30IIaCHOCTH, OTHOCSIIHUXCS
K BUTY u 00BEKTYy
npodeccroHanbHOM
JESTEITbHOCTH

3apava 1. Onpenenuts ycwiuss [ Ha IITOKE, CKOPOCTH NEpEMELICHHs V , paboTy, COBEpIIAEMYIO TIPH JIBUKEHUU
LITOKA, JUISl TPEX CXEM IOJKJIIOUEHUS TMAPOLMIMHApPA ¢ OAHOCTOPOHHHMM IITOKOM IPH 3aJaHHBIX JAWaMETpax

nopimHa D ¥ IITOKa d , AaBIEHUAX p; U p,, pacxone (, JUIMHE XoJa IToka L.




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Inanupyemsle
oOy4eHus

pe3yabTaThl

OueHOYHbIE CPEACTBA

] =, VI
I Fl
Q i pl p2 '
V2
F2
—
"2 P14 Q
V3
| F3
|
Qp1
Ne BapuanTa 1 R 3 d 5 6 U 8 e 10
f/[[ﬁaMeTp nopmH;I,1 6 39 40 50 63 R0 100 125 160 32
f/[[ﬁaMeTp WTOKA,, D0 D5 30 50 50 63 90 80 20
Hasnenue p, , 4 6,3 2.5 16 32 10 20 28 20 4
Mlla
Hasnenue p, , 0.7 0,8 0,6 1,2 2 1 1,3 1,6 1,3 0,7
MITIa




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Inanupyemsle
oOy4eHus

pe3yabTaThl

OueHOYHbIE CPEACTBA

Pacxon Q, I/MUH 10 12,5 20 80 125 85 140 400 2
Xon mtoka Lvm 200 100 160 400 1100 800 630 1400 450 200

[\

3agaya 2. )KuakocTh KMHEMAaTHYECKOW BSA3KOCTBIO V IIOCTYNAET U3 OTCTOMHUKA C MOCTOSHHBIM YPOBHEM IO
TpyOonpoBoay MIMHHON L W nuamerpoM d npu mepoxoBaroctd A = 0,02MM B €MKOCTb BMECTHUMOCTBIO V.

[lpu 3a7aHHOM 3HaYeHUH KO3(PMHUIMEHTA MECTHOTO CONPOTHBIEHHS MPOOKOBOrO KpaHa & w1 EMKOCTB  V/

HaroiHsercs 32 1 4acoB. Bo CKONBKO pa3 cieayeT yMEHbUINTh COPOTHBIICHHE KPaHa, YTOOBI B 71 pa3 COKPATUTh
BpEMs HallOJIHEHUs EMKocTU V ?

[Ipu pemeHun 3a7a4n CISAYeT y4ECTh BCE MECTHBIC CONMPOTUBICHHS (JIJI JAMHHAPHOTO TCUCHHUS) U TPCHHE IO
mHe L . Onpezaenenne 001acTi COMPOTUBIICHHS 0053aTEIBHO.

TpyOomnpoBoa Ha [yinHEe L HMMeEeT B TOPU30OHTAIBHOM IUIOCKOCTH M3THOBI B hopMe:

- OAMHOYHOI'O IUIABHOIO KOJIEHa C OTHOLIEHHWEM pajuyca 3akpyrieHus R K jguamerpy d paBHOM
0,75 (R/ d= 0,75) u yriom nosopora 90° (cxema B g BapuanTtoB 0 u 1).];

- cIBOeHHBIX 1O cxeMe C TakuX ke KOJIeH (711 BApuaHToB 2 U 3);

- CIBOCHHBIX 1O cxeMe D Takux ke KoJieH (st BapuaHToB 4 U 5);




CtpyKTypHBII

OJICMCHT

KOMIIECTCHIIUN

[Inanupyemsle
oOy4eHus

pe3yabTaThl

OueHOYHbIE CPEACTBA

- JIBYX CIBOCHHBIX MO cxeme D Takux ke KOoJieH, HO C MPSAMBIM MPOMEXYTKOM Mexay Humu [ > 20d (s

Kpaun
—_ TIpooKoBbIii

—_ L,d

_@_—_
7

N
9.

BapHaHTOB 6 U 7);

B BapuanTax 8 u 9 xosneH Her.

No 0 1 2 3 4 5 6 7 8
9

Bapuanta
1%

112 30 2,5 1,52 1,0 50 50 30 20 25
M%/c*10° ’ ’ ’
;Kpl 32 25 20 18 30 50 52 48 22,8 20
L,m 4 5 6 7 4 5 6 7 4 S




CtpyKTypHBII

[I1aHupyeMble  pe3yJbTaThl
3JIEMEHT OreHOYHBIE CPEICTBA
oOy4eHus
KOMITCTCHIIAH
d, Mmm 32 20 25 20 16 20 25 32 20 25
vV, m 18 21 10 15 20 15 10 9 22,6 20
T, yac 7 9 5 6 7 10 8 5 10 8
n 2,5 1,5 1,3 1,6 1,8 2 1,5 1,8 2 1,5
Bnaners — OCHOBHBIMH  METOJaMH
pactera THAPABIMICCKIX | Happikamu n3sMepeHus JaBIeHUs U PACX0/a JKUIKOCTH B THAPABIHUECKHIX CHCTEMAX;
CHCTEM, 5 HaBBIKAMH W METOJUKAMH OOOOIICHUs pe3yJbTaTOB PEIICHHS; CII0OCOOAMH OIICHUBAHHUS 3HAYMMOCTH |
—  HMIDKCHCpHOM NPAKTUYECKON MPUTOTHOCTH TMOJMYYCHHBIX PE3YJIbTATOB CTYACHT OBIIAICBACT MPU BBIMOJHCHUH JT1a0OPATOPHBIX
TEPMUHOJIOTHEH B O0NACTH | haGoT 11 06PAGOTKH SKCTIEPUMEHTATBHBIX TAHHBIX.
TH/IPABIIKH, Cnucok 1abopaTopHBIX padoT
— HaBBIKAMH  H3MEPCHHS
JaBJICHUS Hu pacxona| 1 CoiicTBa XUIKOCTH

KUIKOCTH B FI/II[paBJII/IquKI/IX
CHCTEMaAX;
— HaBBbIKAMHU U MCTOAUKaAMHU

00001eHus pe3yiIbTaToB
peIICHHS;
— cnocobaMu  OLEHUBAHUS

3HAYUMOCTU U IIPAKTUYECKOH
IIPUTOJAHOCTH  TOJTYYCHHBIX
pe3yabTaToB

2 V3mepeHue ruApOoCTaTUYECKOTO JaBICHUS

3 Mnmoctpanus ypaBHeHus: bepHyimn

4 PesxrMbl ABMKEHUS IIOTOKA XKUAKOCTU
5 Onpeznenenue nNoTepb Haopa Mo JJIuHe
6 OnpeneneHrue MECTHBIX OTEPh HAIOpa.




CtpyKTypHBII
JJIEMEHT

[Inanupyemsble  pe3ysbTaThl

OueHOYHbIE CPEACTBA

oOy4eHus
KOMIIETEHINH
VYMeThb — pemiartb 3a7a4u
TUIPOMEXAHUKH;
—  BBINOJHATH TUIIOBBIE
T'HJIPABIINYECKUE pacueTsl
TpyOOIPOBOIOB;
;pHZ%“;Z;;(;:TeHBHO [IpakTryeckue 3aJaHusl MpeICTaBlIeHb! B eKTpoHHOM u3fganuu Kyrny6aes M. M., Mauko E. 1O., Ycos U. T.
OTIONHATEIbHEE 3HAHAS W I'mapaBiyika ¥ THIPONMHEBMONPUBOJ [ DIEKTPOHHBIN pecypc] : METOANYECKHE YKa3aHusl K KOHTPOJIBbHBIM paboTam
YMEHMUS; 0 JucuuIuinHaM "MexaHuKa )KUIKocTH U rasza”, "I'mapasnuka”, "I'mapasnuka u rugponsesMonpuson’; MI'TY,
—  apryMEHTHPOBAaHO Kadenpa ropHpIx MalmH 1 TpPaHCIOPTHO-TEXHOJIIOTMYECKUX KOMILIEKCOB. - MarauToropek : MI'TY, 2012.
00OCHOBBIBAaTh  IMOJIOXKEHUS
MPEeIMETHOM 00JIaCTH 3HAHUS
— IpPUMEHATh MPaBOBBIE U
HOpPMAaTHUBHBIE aKThl B cdepe
0€30IIaCHOCTH, OTHOCSIIHUXCS
K BUTY u 00BEKTYy
npodeccroHanbHOM
JESTEIbHOCTH
Bnanetrs — OCHOBHBIMH MeTOoAaMHU
pacuera TUAPABINYECKUX
CUCTEM; Hasrikamu M3MEpPCHU: JaBJICHU U pacXo1a )KMIKOCTH B THAPABINYCCKUX CUCTECMAX;
—  MHXCEHEpPHOU HaBbIKAMH M METOAMKAMU OOOOIIEHUsI pPE3ylbTaTOB pEIIEHHs; CIIOCOOAMU OLIEHUBAHMUS 3HAUYUMOCTH M

TEpPMUHOJIOTHEH B 00JacTu
TUAPaBINKU,

— HaBBIKAMH  W3MEPCHUS
TaBIICHUS u pacxona
KHUJIKOCTU B T'HAPABINYCCKUX
cCHCTeMax;

MPAKTUYECKONH MPUTOJHOCTH TOJIYUYECHHBIX PE3yJIbTaTOB CTYACHT OBIIAQJECBAET IPU BBIMOJIHEHUH JIAOOPATOPHBIX
paboT 1 00pabOTKU IKCTIEPUMEHTAIILHBIX JIAaHHBIX.




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Inanupyemsble  pe3ysbTaThl
oOy4eHus

OueHOYHbIE CPEACTBA

— HaBBIKAMHM M METOAMKAMHU
00001eHus pe3yIbTaToB
pelIeHus;

— cnocobaMu  OLECHUBAHUS
3HAYUMOCTU U IIPAKTUYECKOH
NPUTOMHOCTH  TTOJTyYCHHBIX
pe3yIbTaToB




0) Ilopsinoxk mnpoBeleHHs] TNPOMEKYTOUHOW AaTTeCTAUMHU, IOKA3aTeJd W KPUTepUuH
OLlCHUBAHMUSL:

[IpomexyTrouHass arrectauus 10 AUcCUMIUIUHE «[ MApaBIuKa» BKIIOYAET TEOPETHUECKUE
BOIPOCHI, MTO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS 00YUaIOIUMUCS 3HAHUM, U TPaKTUYECKHE
3aJJaHus, BBISIBIIAIONINE CTENEHb COPMUPOBAHHOCTH YMEHHM U BIIaJICHU, MPOBOIUTCS B hopMme
3a4era.

3ader MO JAHHOW IUCIUIUIMHE MPOBOAUTCS B (OpME TeCTa, Pa3MEIICHHOTO B MOIYJIBHOU
00BEKTHO-OPUEHTUPOBAHHONW nuHaMuuecko ydeOHou cpeme MOODLE. Tectsl BkiIOUaroT
TEOPETHUUYECKUE BOMPOCHI U MPAKTUUECKUE 3a/IaHUS.

IMoka3aTenu U KPUTEPUHU OIlEHUBAHUS 3a4eTa :

— Ha OIICHKY «3a4TeHO»— O0YyUYaIOIIUICs MOKa3bIBAET MOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, T.e. TIOKa3blBaeT 3HAHUS HA YpPOBHE BOCIPOM3BEICHUS U OOBACHEHUS
uH(pOpMallMi, WHTEIJICKTyaJdbHble HAaBBIKM pEIICHHUs MPOCThIX 3a4ay; oOydaromuics
JEMOHCTPHUPYET MOPOTrOBbIil YPOBEHb CHOPMHUPOBAHHOCTH KOMIETEHIIUN: B X0J1€ KOHTPOJIbHBIX
MEPONPUITHIA TOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWUN, YMEHHI,
HABBIKOB, OOYYAlOIIMICS WCIBITHIBACT 3HAYMTEIbHBIC 3aTPYJHEHHUS TpPU OMEPUPOBAHUU
3HAHUSIMU U YMEHUSIMU MIPU UX MEPEHOCE HAa HOBBIE CUTYAIUU.

— Ha OLICHKY «HEY/I0BJETBOPHUTEIbHO)» (HE 3a4TEHO) — 00yJarOIIUICS JEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUECKOro MaTepuana, JOMyCKaeT CYIIeCTBEHHbBIE OIIMOKH, HE MOXET MOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a/a4.
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