MHWHUCTEPCTBO OBPA30BAHMS 1 HAVKU POCCUMCKOM ®EJIEPALIMN
desiepaibHOe rOCYAaPCTBEHHOE GI0/UKETHOE 00pa30BaTE/IbHOE YIPEKICHHE
BBICIIEr0 00pa3oBaHusA
«MarHHTOTOPCKHil rocy/1apCTBeHHbIH TEXHHYECKHH YHHBEPCHTET HM. I".H. Hocosa»

C.E. I'aBpuiies
2017 T,

PABOYASI TPOTPAMMA JUCHUTIIMHBI (MOAYJIS)
I'MJIPABJIMKA

CrennansHOCTh
23.05.04 DxcnumyaTanus *Kele3HbIX 10por

HarpaBieHHOCTE (CHENHATH3aIHs) IPOrPaMMBl
[TpOMBIIILIEHHBIH TPAHCTIOPT

Vposens Beiciero o0pa3oBaHus — CICIHATHTET

dopma obyueHus
3a04Has
WueTHTyT FOPHOTO Jiefia H TPaHCnopTa
Kacdenpa FOPHBIX MAIIHH H TPAHCTIOPTHO-TEXHOIOTHYECKHX KOMILIEKCOB
Kype 2
MarnuToropex

2017 r.



na ocope GIOC BO no cnenuansHocti 23.05.04 FKc-

Pafouaa nporpasMma cocTas/IcHa
ot 17 noatdps 2016 ¢

[AVaTALMA KENCIHBIX JI0POr, YTBEPHISHHOTO NPHKAIOM MOuH P@
Nell89.

Pafouas nporpamMMa paccMOTpeHa H 0100peHa Ha Jacelanii KadeApsl TOPHBIX MAIMKH
H TPRHCAOPTHO-TEXHOJIOTHHECKHX KOMIUIEKCOB «27w ausapa 2017 r, mpoToko’] Ne

3as. kaeapoi /A Konera!

PaGouas nporpaMsa oanodpeHa METOAHYSCKOH KOMHCCHEH HHCTHTYTA ropHoro geia u
rpancniopta «27» cespans 2017 r. mpoTOKOI Ne 9,
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JIvcT pervucrpalnuy U3MeHeHU U 10TI0JTHEHUM

Ne Pasnen Kpatkoe copepykanue Hata. Ne [Toprnuce
n/m PITN W3MeHeHUs/I0N0/IHeHUs [IPOTOKOJIa 3aB.
(Mopyist) 3acefjaHUst Kadeapoii
Kacdeapbl
1 PII AKTyanusanus Bcex paszesos PI1 07.09.2018 r. o
npoTokos Nel V4
2 PIIT AxTyanusanus Bcex paszenos PI1 26.09.2019
rMpoToKOJ Ne 2 Y
3 8 AxTyanu3anys yueOHO-MeTOANYeCKOro 1 01.09.2020 Y. Vi
( A

MHGOPMALIMOHHOTO 00ecreueHust

rmpotokon Nel




1 Lleu ocBOeHUsI AUCLIUTIIMHBI (MO JIs])

LlensiMu 0CBOEHUS AUCLUIIMHBI (MOAY/151) «['MzipaBiviKa» SIB/ISIOTCS:

- (hopMupoBaHUe U pa3BUTHe CITIOCOOHOCTH K CAMOPAa3BUTHIO, CaMOpeasvi3aliiH, UCTI0Ib30BaHUIO
TBOPUYECKOTO0 B 00/1aCTH MCCIef0BaHUs (PHU3MUECKUX CBOMCTB JKHIKOCTH, 3aKOHOB ee PaBHOBECHSI
Y [IBIKEHHS;

- (hopMUpOBaHMe U Pa3BUTHE CIIOCOOHOCTH MPUMEHSITh COBPEMeHHbIe MeTO/IbI MCC/Ie/JOBAaHMS
(131UeCcKrX CBOWCTB XXUJKOCTH, OLeHMBaTh U MPe/ICTaB/IsATh pe3y/IbTaTbl UCC/Ie[0BaHUY;

- (hopMUpOBaHMe U pa3BUTee CIIOCOOHOCTH MCTI0/IBb30BATh 3aKOHBI M METO/IbI MaTeMaTHKH TIPH
WCC/IeJOBaHUU 3aKOHOB PaBHOBECHS U JIBY)KEHUS KUJKOCTH.

2 MecTto puciMIuIMHbI (MOAYJ/IA) B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbI
MOATOTOBKM CIlejHaancTa

HMucturinHa «['vapaBivka» BXOAUT B 6a30By0 dacTh O6sioka 1 obpa3oBaTe/ibHOM

[IpOrpaMMBl.

[yt i3yueHust AUCLIUTTMHBI He00X0IUMbI 3HaHUS (YMeHWUs], BjiajieHusi), chopMUpOBaHHbIe
B pe3yJIbTaTe U3yUYeHUs! CJIeAYIOLMX JUCLUIVIMH (BXOAAIIMe JUCLIUIINHBI):
b1.5.09 MateMaTuku - pasfiesibl: anrebpa, 37ieMeHThI aHa/ln3a, reoMeTpusi, AuddepeHipanibHOe
Yl MHTerpajibHOe UCYMCIIeHNeE;
b1.5.10 ®usuka — paszenbl: MoJieKy/sipHas (U3MKa; MexaHWKa; MexXaHuKa XKUIKOCTH U rasa;
b1.b.14 TeopeTueCckOM MeXaHUK! - pasfiesibl: CTaTHKa (LIeHTP TsKeCTH Tesla, MOMEHT
VHepLUH), TUHAMUKA (MMITy/IbC CUJIbI, TeopeMa 00 3MeHeHUU KUHeTUUeCKOW SHeprun),
KUHeMaTHKa.

3HaHus (yMeHUsl, BJafieHusi), TOJiyueHHble TIPU W3y4YeHUM JAHHOW [JUCLIMIUIMHBI OyAyT
HeoOXOZMMBI /IJIs U3yUeHHsl CieIyoLeld AUCHUTIIAHBI (BBIXOJSMIHe AUCLUTITHBI):
b1.5.45 YcTpolicTBO U 3KCITyaTalysi aBTOMOOUILHOTO MO/IBUXKHOTO COCTaBa/

3 KomnereHuu o0yuaromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHHSA
AMCLIMIUTAHBI (MO/y/IsI) M IVIAaHUPYyeMble pe3y/IbTaThl 00yueHust

B pe3ysbraTe 0CcBOeHUst AUCLMIUIMHBI (MoAy/s1) «['uzpaB/ivKa» 0Oydarouics: [O/DKeH
00/s1a/1aTh CIeAYIOIMMHA KOMITeTeHUSMHU:

CTpyKTypHBIi1
5/1eMeHT [1naHvpyeMble pe3ysibTaThl 00yUYeHHs
KOMITeTEeHLIUU

OIIK-3  crocoO6HOCTh MpUOOpeTaTh HOBbIE MaTEMaTHUECKHE U €CTeCTBEHHOHAYUHbIe
3HAHMsI, UCTIOMb3Ysl COBpeMeHHbIe 00pa3oBaTesibHble M MH(GOPMaIIMOHHbIE TeXHOJIOTHU

3Hatb - OCHOBHBIE OTpe/ie/IeHUs U MOHSITUS 10 AUCLIUIIVHE;

- OCHOBHbIE MeTO/Ibl MCC/IeIOBaHUM, UCII0/Ib3YeMbIX B TU/PaB/MKe;

- OCHOBHBIE TIPOLIECCHI, TPOUCXOALIUE B JKUJKOCTSX;

- OCHOBHbIe (pM3MYeCKre CBOWCTBA KUAKOCTell; OCHOBHbIE YDaBHEHUS U
3aKOHBI TUPOCTAaTHKW; OCHOBHBIE TI0/I0)KEHUSI U YDaBHEHUS TUIPOIMHAMUKY;

- Ha YpOBHe OCBOEHHs1 MaTepuaJa, Ipe/iCTaB/IeHHOr0 Ha ayUTOPHBIX
BaHSATHUSIX C JOTOHUTEIbHBIM UCT0/Ib30BAHUEM OCHOBHOW U [IOTIOJIHUTEILHOM
TiTepaTyphl, a TaKXXe MyTeM UCI0/1b30BaHUsI BO3MOKHOCTeN MH(OpPMAaLMOHHOM
Cpe/ibl

Ymets - pellaTh 3aaud TUAPOMEXaHUKU,;
- BBITIOJIHSTH TUIIOBBIE THPABIMYECKHe pacueTbl TPYOOIIPOBO/IOB;




CTpyKTypHBIi

3/IeMeHT [TnaHupyemMble pe3y/IbTaThl 00yUeHHS
KOMIIeTeHI U
- CaMOCTOSTe/IbHO PHOOpeTaTh JOTIOTHUTE/IbHbIE 3HAHWS 1 YMEHHS;
- apryMeHTHMPOBAHO 0OOCHOBLIBATH I0JIOYKEHUs TIPeMeTHOM 06/1aCTH 3HAHUS]
- TIPUMEHSTh TIPaBOBble M HODMAaTHBHBIE aKThl B cdepe 0Oe30macHOCTH,
OTHOCSIIIINXCST K BUZIY Y 00BbeKTY MpodecCcHoHaIbHON JesiTeTbHOCTU
Bnagetsb - OCHOBHBIMU METO/lJaMH pacueTa rM/ipaBIuueCcKhX CUCTEM;

-  WHXKeHepHOW TePMUHOJIOTHeN B 00/1aCTH TH/IPAB/IVKY;

- HaBbIKaMU M3MepeHUs JlaB/IeHUsl U pacxo/ja >XUAKOCTHU B F'M/IpaB/INYeCKUX
CHUCTeMax;

- HaBbIKaMU U MeTOZMKaMH 000011ieHNsI pe3y/IbTaToB PelLleHUs;

- cnocobamMu OIjeHMBaHKWS 3HAYMMOCTH U TIPAKTUUYeCKOM MTPUTOJHOCTH

MMOJIYUYEeHHBIX pe3YyJ/IbTdTOB




4 CTpyKTypa U cofiep>kaHue AUCLUIUIUHBI (MOAY/Is)

OO6111ast TPYA0EMKOCTh AUCIUITTMHBI COCTaB/IsieT _3 _ 3aueTHbIX eiHUI] _108 aka/j|. yacoB, B TOM UHC/IE:

— KOHTakTHasi pabota — __8,4 akaj. uacos:

— ayauTopHas —_8

aKa/. yacos;

— BHeayauTopHas — _0,4  akaJ. 4yacoB
— camMocTosTebHas pabota — _95,7  akKajl. 4acos,;

— TIOATOTOBKA K 3auety — 3,9 akaz. yaca
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1. Tema JKupkocTb W ee Qu3UUYeCKUe 1. ITpopaboTka sieKioHHoro  |VIHAMBUAYaTbHOE
cBOHCTRA: 2 0,25 2 10 |marepuana, camMOCTOsITeJIbHOE |cobeceioBaHME. OIlK-3 -
: u3yuyeHue yueOHOW U HayYHO VB
JIUTEPATypPhbI
- o01uMe cBeJieHus O )KUIKOCTH; 2.TTouck JI0TIOJTHATE/TBHOM WHauBKyansHOe
- OCHOBHBbIe (hH3UUecKue CBONCTBA uHpopmalmu o TeMe (paboTa ¢|coobirieHre Ha 3aHITUN
JKUJTKOCTH: TIZIOTHOCTh, C)KUMAeMOCTb, oubmorpadryeckum
TETVIOBOE pacIliipeHue, BI3KOCTh, MaTepHaslaMH, C 3JIeKTPOHHBIMU
yZie/ibHasi TeIJI0eMKOCTb, o6ubmorekamu u S0P,
TETIONPOBO/IHOCTE; WH(POPMaIIMOHHO-
KOMMYHHUKAIIMOHHbIE CETH
ocobrble COCTOSIHUS YKUIKOCTHU: WHTepHer). 3armmumra nabopaTOpHBIX
3. IToaroToBka u opopmsieHre |paboT
pacTBOpeHHe B JKUAKOCTU ra3a, KaBUTALUS, .
otyeta K JslabopaTopHoii pabote [Nel OmipeziesieHre
obnmTeparusi. MJIOTHOCTEH
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HeCMeIIUBAIOIIUXCS
JKUJIKOCTEH B
CoO0OIIaLMXCs COCyaX,
No2 W3yuenue dhr3nueckux
CBOMCTB JKUAKOCTH
2. Tema I'mapocraTuka: 2 0,25 1/11 0,5 1. ITpopaboTka nekumoHHoro | VHAMBUYyambHOe
16 |marepuana, camoCTOsiTe/ibHOe —|cobecesoBaHuUe. OIIK-3 -
- TUApPOCTaTUuUeCcKoe JaBjeHWe U ero .
. n3yueHre yueOHOU U HayYHO 3yB
CBOICTBa;
. . JIUTEepaTyphbl
- ypaBHeHusi ~ Diylepa U TIOJIHBIM .
2.ITouck fONoMHUTETbHOM WNupuBuayanbHOe

nuddepenian gaBneHus s paBHOBECUS
CIUIOIIHOM CpeJpl;
- OTHOCHUTe/IbHBIA TIOKOW KUAKUX Cpejl B

CoCy/ax;
- OCHOBHOE ypaBHEHWe 'MPOCTaTHKY;
- abcoJIroTHOe, HU30BITOUHOE u

BaKyyMMeTpHUUeCKOe JJaB/IeHus;
- Mbe30MeTpuyYecKas BbICOTa;

- 3akoH Ilackans;

- CWJIbI IaB/e€HUS KUJKOCTU Ha TVIOCKWe 1
KPUBOJIMHEHHbIE CTEeHKU;

- LeHTP U TeJslo [JaB/IeHus;

- TIpuOOpHI /1/1s1 U3MEPEeHUs JJaBIeHUs;

3dKOH APXI/IMG,Z[EI, II/iaBaHue TeJl.

vHbopMaluu 1o teme (pabota c
oubmorpadryeckum
MaTepHaiaMH, C 3JIeKTPOHHBIMU
oubmorekamu u J0P,
rH(OpMal[OHHO-
KOMMYHHUKAI[MOHHBIE CETH
WNHurepHer).

3. IToaroroBka u opopmieHue
otueTa K jabopaTtopHoi pabore

COOGLL[EHI/IE Ha 3aHATHH

3aiuTa nabopaToOpHBIX
pabor
Ne3 N3mepenue
TH/IPOCTaTUYeCKOr0
JlaBJIeHMs,

Ne4  I'mppaBmuueckuy

nipecc. 3akoH ITackarns




AyauTopHast - fﬁ?
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4. TlogroroBka K PerieHre WHAWBU/Ya/TbHBIX
MPAKTUUECKOMY 3aHSTUIO U 3azau 1o paszenam
BBITIOJIHEHUE TTPaKTUUeCKUX TUAPOCTaTUKU.
VHAWBU/1ya/lbHbIX 3a/laHuI
3. Tema OCHOBBI KWHEMATHUKU >KUJKOCTH: 2 0,5 0,5 8 1. TIpopaboTka sekijuoHHOTO | VIHAMBUAYaTbHOE
- BU/IbI JBVDKEHUS KUJKOCTU; MaTepHasia, CaMOCTOSATe/IbHOe  |cobeceZioBaHUe.
- TUJpaBIUueCcKre 3/1eMeHThI IT0TOKa; n3yueHue yueOHOUM U HayYHO
- ypaBHEHHUs Hepa3pbIBHOCTU ISt JIUTEpaTyphl
3/7IeMEeHTapHOM  CTPYMKM UM TIOTOKOB 2.ITonck AOMOTHUTE/TBHOU VnpuBuayansHoe
JKUJIKOCTH; uH(popmMalmu o TeMe (pabota c|coobirieHre Ha 3aHATUU
- CpeJHsisl CKOPOCThb M pacxo/, MOTOKa; 6ubsmorpadryeckum
- BHUXpDEBOe TeueHue: pOTOp, BUXpeBas MarepuasamH, C 3/1eKTPOHHbIMU
JTUHYS, TPYOKa, HUTB; 6ubmorekamu u S0P,
MH(POPMaLMOHHO-
oOIilee  TpejCTaB/lieHWE O  peXHUMax KOMMYHUKAL|MUOHHbIE CETH
VHTepHeT)
JIBIDKEHUSI.
4. Tema OCHOBBI TUAPOJVHAMUKNA: 2 0,5 1 0,5 16  |1. TTpopaboTtka neknpioHHoro  |MHAMBHUyabHOE
- ypaBHeHHe Bepuynnu ISt MaTepuasna, CaMOCTOsiITe/IbHOe  |cobece/joBaHMe. OIlK-3 -
37IeMeHTapHOM CTPYMKA W [/l TOTOKa n3yueHre yueOHOU U HayYHO 3yB
JKUJIKOCTH U Ta3a; JIATepaTyphbl
- Harop (yZe/ibHasi SHeprusi) XUAKOCTH; 2.TTouck AOMOTHUTE/TBHOU WuauBuayanbHOe
- ko3(pduuuent Kopuosnuca; vHbopMaluu 1o Teme (paboTa c|coobiijeHre Ha 3aHATHH
- HaropHasi W Tbe3oMeTpuuecKas JIMHUMU Oubsmmorpadryeckum
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JI1s1 uJjeanbHOM U peanbHOM XUJKOCTY; MarepuasiaM, C 3/IeKTPOHHbIMU
- Uu3MepeHue HarlopoB, JIaBJIeHHH, oubmorekamu v DOP,
pacxoloB M CKOpDOCTeH  [IBIKEHMS rH(OpMaI[OHHO-
JKAJKOCTH; KOMMYHHKAL[MOHHbIE CeTH
HCTeueHre XKUIKOCTH, HacaJKH. WHTepHer). 3auuTa nabopaToOpHBIX
3. IToaroTtoBka u opopmsieHre |paboT
otueTa K jlaboparopHoii pabore | N5 Nnmroctpanus
ypaBHeHus1 bepHysiy,
Ne6 [locTpoeHne HamopHOM
Y Mbe30MEeTPUUECKOW JTMHUMN
TSt TpyOOIIpoBoJa
COMNPOTHUB/IEHUS
PelleHne WHAUBUAYATbHBIX
4. IToaroroBka K 3a/1a4 110 paszesam
MpaKTAYeCKOMY 3aHSTUIO U TUAPOAVUHAMUKU
BBITIOJIHEHHE MTPAaKTUUeCKUX
VH/JVBU/lya/bHbIX 3aJJaHul
5. Tema ['mapaBnuyeckue CONPOTUBJIEHUS.| 2 0,25 | 2/14 0,5 35 |1. ITpopaboTtka sekijuoHHoro  |HAUBUAYaNIbHOE
Pe)xuMbl IBUKEHUS KUIKOCTU: MaTepHasia, CaMOCTOsITe/IbHOe |cobeceZioBaHUe. OIIK-3 -
- KpWUTepuu mozobus. Pexumbl TeueHUs n3yueHre yueOHOU U HayYHO 3yB
(JTaMHUHapHBIN U TypOY/IeHTHBIN); JIATepaTyphbl
- (dopmybl IOTEPh HAIOPa; 2.TTorcK 0MOTHUTETbHOM WNupuBuayanbHOe
- TOIy3MIUpUYECKUe TeopUu uHpopmaLmu o TeMe (paboTta c|coobirieHre Ha 3aHATUA
TYpOY/IEHTHOCTH; Oubmorpadryeckum
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- BJ/IMSIHUE  BSI3KOCTM  JKMJKOCTU U MaTepuanamH, C 371eKTPOHHBIMU
[IIepOX0BaTOCTH CTEHOK Ha oubmorekamu u DOP,
COTIPOTHBJIEHUE; VMH(OpMaLMOHHO-
- TIOTepM Haropa Mo JJIMHe MO0TOoKa; KOMMYHUKALIMOHHbIE CeTH
- MeCTHbIe COTIPOTHBJIEHUS WHTepHer). 3auuTa nabopaToOpHBIX
TpyOOIIpOBO/IOB; 3. IToaroTtoBka u opopmsieHre |paboT
COTIDOTHBJ/IEHWE Tel TpU  OO0TeKaHWU otyera K jlabopaTopHoii paboTe [No7  Pe)Xumbl — ABWKeHUs
TOTOKOM, MOAbEMHasi CHIA. MOTOKA YKUAKOCTH;
Ne8 Onpegenenvie T10TEPH
Hariopa o JjivHe;
Ne9 OripeziesieHrie MeCTHBIX
roTeph Harlopa.
Pemmenve WHAWMBH/ya/bHBIX
4. IToaroroBka K 337lad M0 TeMe PeXnmbl
MPaKTUUECKOMY 3aHSTUIO U JIBYDKEHUST )KUZKOCTH
BBITIOJTHEHUE TTPaKTUUeCKUX
VHVBU/lya/lbHbIX 3a/JaHUI 3auuTa KOHTPOJIbHOM
5. BeinosiHeHne paboTbl 1o
VH/VBU/lyalIbHOM KOHTPOJILHOU [TH/PaB/IMYeCKOMY  pacyeTy
paboTHI. TpybompoBoza
6. Tema HectaljmoHapHble TeUeHUS: 2 0,25 2 8,7 |1.IIpopaboTka nekiuoHHOTO  |MHAUBUIya/TbHOE
- CuW/a [aBJIeHUsl CTPYU Ha HEeNOJBIDKHYIO Marepuasa, CaMoCTosiTellbHOe — |cobecezioBaHue. OIlK-3 —
Y [IBYDKYIIYIOCS TIperpazpl; n3yueHue yueOHOM U HAyYHO
- HWCTeyeHUe IPU IlepeMeHHOM Harlope; JIUTEepaTypbl

10



AyauTopHast
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KOHTaKTHasl paboTa T 5 (=
[¥a] =
B aKajl. yacax = 4 . dopma TeKylero KOHTpoJisi il
Pa3zen/ Tema = ( A ) e F BuJ, caMoCTosITeIbHOM P Y P NG
> & X yCI1IeBaeMOCTH U H o>~ S F
JUCLIUTIIAHBI N : g S ® paboTEI N ok 2 g
= 5 = 2= 2 SG) TPOMEKYTOYHOU aTTeCTaL[HH | M § g E
QB BB ) 5
2 o' ® £ w S © as 2
3 \.8 % & % < O (&) X
o
- HeyCTaHOBUBILIEeCs HarlopHoe 2.ITouCK Z0TIOJTHUTEeTbHOM WHauBUAyansHOe
[IBIDKEHUEe HeC)KUMaeMOM JKUJKOCTH B uHpopmalmu o TeMe (pabota c|coobirieHre Ha 3aHITUU
HeyTipyrom Tpy0oripoBo/ie; 6ubsmorpadryeckum
THIPOY/iap B TIPOCTOM TPYOOTIPOBO/IE. MaTepuanamu, C 371eKTPOHHbIMU
oubmorekamu U S0P,
rH(bOpPMaLMOHHO-
KOMMYHHUKaI[MOHHbIE CeTH
WNHurepHeT).
95,7
IToaroroBka K 3auety 3,9
IIpuem 3auera 0,4
Hroro no pucuuninHe 4 2 4,21 2 95,7 ITpomexyTouHas
arrectanus (3auer)

U — B TOM umc/ie, yachl, OTBe/IeHHbIE Ha PaOOTy B UHTEPAKTUBHOM (opMe.
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

1. TpaguiuoHHbIe 00pa3oBaTe/bHbIE TEXHO/JIOTHMU OPHEHTUPYIOTCS Ha OpPraHU3al[|io
oOpa3oBaTesbHOTO — TpoOLiecca, TMpeATIoNararIlyl0  TPSAMYI  TPaHC/ISLMI  3HAaHWW — OT
TIperiofiaBaTesisi K CTy/IeHTy (TPeMMYLeCTBEHHO Ha OCHOBE O0BbSICHUTE/TBHO-W/UTFOCTPATUBHBIX
MeTo/[0B 00yueHusi). YueOHasi [[eSITeIbHOCTh CTYZEeHTa HOCUT B TaKMX YC/IOBUSIX, KaK MPaBHUIIO,
PEerNpOyKTUBHBIN XapaKTep.

®opMbI yueOHbBIX 3aHATHI C HCII0/Ib30BAaHHEM TPA/UIIMOHHBIX TeXHOJ/IOTHIA:

WudopmaroHHasi  JIeKUMsi —  TOC/iefjoBaTellbHOE — HW3/I0)KeHHe — MaTepuasia B
JVICLIUTIJIMHAPHOW JIOTWKEe, OCYIIeCTB/IsIeMOe TPeUMYIeCTBeHHO BepOa/lbHbBIMUA CpeJCTBaMH
(MoHoIOT TIperno/iaBareyis).

[TpakTHueckoe 3aHsATHe, TOCBSIEHHOE OCBOEHHIO KOHKDETHBIX YMEHWW W HaBBIKOB II0
Tpe/|yI0}KeHHOMY alTOpPUTMY.

JlabopaTopHasi paboTta — opraHu3arust yueOHOU paboThl C peabHBIMM MaTepHa/IbHBIMU U
WH(OPMAIIMOHHBIMU 00BEKTaMH, JKCIIepUMeHTa/lbHasi paboTa C aHaJOTOBBIMU MO/IEJISIMU
peanbHBIX 00BHEKTOB.

2. TexHonoruu mpo6/ieMHOro 0o0yuyeHHs — OpraHu3arysi oOpa3oBaTe/sbHOTO MpOLiecca,
KOTOpasi TIpe/irosiaraeT MOCTAHOBKY MPOOJIEMHBIX BOIPOCOB, CO3ZlaHHe Y4eOHBbIX MPOOIeMHBIX
CUTYaLM /151 CTUMYJ/TUPOBAHUS aKTUBHOM 1103HABaTe/TbHOU IeATe/TbHOCTH CTY/I€HTOB.

@®opMbI yueOHbIX 3aHATHI C HCII0/Ib30BaHUEM TEXHOJIOTHH NMP00/1IeMHOr0 00y4yeHH:

[TpobsieMHast ~ /ieKUWsi —  W37I0)KEHHWe  MaTepuasa, Ipejriosiararpoiiee  IOCTaHOBKY
npoO/eMHbIX ¥ [JUCKYCCHOHHBIX BOIPOCOB, OCBeIIeHHWe pAa3/JMuUHbIX HAyYHBIX IT0/XO/I0B,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3/IUUHBIMM MO/IEJIIMU WHTEPIIPeTaliid U3y4aeMoro
Marepuarna.

[TpakTHueckoe 3aHsiTHe B (QOpMe TPAKTUKyMa — OpraHu3alus ydeOHOW paboThI,
HarpaB/ieHHasi Ha pelleHHe KOMITIEKCHOM yueOHO-TI03HaBaTeIbHOW 3a/iaud, TpeOyrolei oT
CTy/leHTa MPUMEHEHHs Kak HayYHO-TeOPeTHUECKUX 3HaHWM, TaK U NMPAKTUUECKUX HAaBLIKOB.

3. VIHTepakTHBHBIE TEeXHOJIOTMHU — OpraHu3alysi 00pa3oBaTesbHOTO TMpOLecca, KOTopast
TIpe/iTio/iaraeT akTUBHOE W HeJIMHeHHOe B3auMOJIeliCTBUE BCEX YYAaCTHUKOB, /IOCTIDKEHHE Ha
3TOM OCHOBe JIMYHOCTHO 3HAUMMOTO [yisi HUX oOpa3oBaTenbHOro pe3ysbTata. Hapsgy co
CMeLMa/IM3UPOBAaHHBIMK ~ TEXHOJIOTUSIMM ~ TakKOro  poOZa  TPUHIWIT ~ WHTEPAKTUBHOCTU
NPOC/Ie)KMBAeTCI B OOJBIIMHCTBE  COBpEMEHHbIX  00pa30BaTe/IbHBIX  TEXHOJIOTHH.
VHTepaKTUBHOCTD MO/Ipa3yMeBaeT CyObeKT-CyObeKTHbIe OTHOLIEHHUS B X0/le 00pa30BaTeIbHOr0
mipoliecca U, Kak cje/cTBre, (hopMHUpOBaHKE CaMOpPa3BUBAOILENCS MH(POPMALIOHHO-PeCypPCHOM
cpefbl.

@dopMbl  y4yeOHBIX 3aHATHH C  HMCHOJIb30BaHHEM  CHEI[HATM3UPOBAHHBIX
HHTEPAKTUBHBIX TeXHOJ/IOTHIi:

Jlekuusi «oOpaTHOW CBSI3W» — JIEKUsS—TIPOBOKALMS (M3/I0)KeHHe Marepuasna C 3apaHee

3ar1aHupOBaHHBIMU obkamm), nekuus-6ecesa, NeKLUs-AUCKYCCHS, NeKLUsI-
TpecCKOH(epeHLIsI.
4. WudopManMoHHO-KOMMYHUKAIlMOHHbIe  o0pa3oBaTe/lbHbIe  TeXHOJIOTHH —

opraHu3anysi 00pa3oBaTe/bHOTO TMPOLIeCca, OCHOBAHHAs HAa TIPUMEHEHHH CTelMaTi3UPOBaHHbBIX
MIPOTPaMMHBIX CpeJi ¥ TeXHUUeCKUX CpeZicTB pPaboThl ¢ MH(OopMaLjeil.

®opmbI y4e0HBbIX 3aHATHI c HCIO/Ib30BaHHEM uHGpOpMaLIOHHO-
KOMMYHHMKALIMOHHBIX TeXHO/IOTHil:

Jleks-BU3yanu3anusi — U37I0KEHHWEe COZiep)KaHusl  CONPOBOXKAAeTCsl  Mpe3eHTalyen
(memoHcTparMeli yueOHBIX MaTepyasioB, MpeCTaB/leHHbIX B Pa3/IMUHbIX 3HAKOBBIX CUCTEMax, B
T.U. WUIFOCTPAaTUBHBIX, TPaUuecKux, ayZuo- U BUieoMaTepranoB).

JlabopaTopHoe 3aHsATHe B (pOopMe BHUPTYa/JIbHOW BH3yasM3al[uM TIPOLECCOB U SIBJIEHUM,
MPOMCXOJAIIMX B JKUAKOCTM U [IeTeJIbHOCTU C HCIO/b30BaHUEM Crelldani3UpOBaHHbIX
TIPOrPaMMHBIX Cpe/i.



6 YueOHO-MeTOAMYECKOE 00ecTieyeHHe CaMOCTOSITe/TbHOUH PadoThl 00yYarIIUXCsl

Mo pmuctmrvHe «[uApaBivKa» TpeAyCMOTpPEHa ayAWTOpHas W BHeayAWTOpHast
caMocTosTe/TbHast paboTa 00yYaroIMXCS.

AymutopHasi camocTosiTesibHasi paboTa CTY/IEHTOB TIpeAToJiaraeT WHAWBUAYaIbHbIE
cobecefioBaHUsT M COOOIEHHWST HA JIEKIIMOHHBIX 3aHATHSX, 3alUTy J1abOpaTOpPHBIX paboT U
BBITIOJTHEHWE WH/IUBU/Ya/IbHBIX 3a/JaHUM Ha MPAKTUUYECKUX 3aHSATHUSIX.

IIpuMepHbIe BOMPOCHI [JIsi aAyJUTOPHBLIX WHAUBH/Ya/JTbHbIX C00ecefOBaHHN U
COOOIIeHHIH:

1. Tema KuzkocTs U ee pr3ruecKre CBOMCTBA:
CoiicTBa pabounx >kuakocteil. OCHOBHbIE TIOHSITUS U OTIpe/ieIeHUsT )KUAKOCTH.
[110THOCTB U y/e/IbHbIN BeC KUJKOCTH.
C)KMMaeMOCTb >KUJKOCTH.
KoaddurenT 06beMHOT0 CxKaTHs.
KoadduiyieHT TemnioBoro paciivpeHusl.
Mogynb ynpyrocTH >KUAKOCTH.
BSI3KOCTb >KUAKOCTH.
Kos¢duimeHT KuHeMaTHueCcKoi B3KOCTU XKUJKOCTH.
KaBuraiys >KUJKOCTH, CII0COObI MpejoTBpalLieHUs.
0. ObnuTepaus >KUIKOCTH.

LONUTRrWN =

—

2. Tema I'mapocrartuka:
1. T'mppocraTyKa, OCHOBHBIE IIOHSATHS U OIpeie/IeHus.
2. IloHdaTne ruapoCTaTUUYECKOrO JaB/IeHus.
3. EauHULIBI M3MepeHUs TMpPOCTaTUUeCcKOro JJaB/IeHusl.
4. CBOUCTBa rMIPOCTaTUUECKOTO /IaBJIeHMUS.
5. TloHsiTUs TUPOCTaTUYECKOTO JlaB/eHus: abcosiroTHOe, aTMochepHoe, U30bITOUHOe U
BaKyyM.
6. uddepeHiyanbHble ypaBHeHUs Jiiiepa AJisi paBHOBECUST XKUIKOCTHU.
7. OCHOBHOe ypaBHeHUe I'M/IPOCTAaTHUKHU.
8. 3akoH Apxumeja.
9. 3akoH Ilackasns.
10. MexaHu3M C UCI0/Ib30BaHUEM YpaBHeHUs THPOCTAaTUKH, JOMKpaT. U MyJIbTUIJIMKATOP.
11. MexaHu3M C UCMO/Ib30BAHUEM YpaBHEHUs TMPOCTaTUKKU, MYJ/IbTUILIMKATOP.
12. VI3amepeHue faBieHUs JXKUJKOCTHU.
13. PaBHOBecHe KUIKOCTU B COODIAFOIUXCST COCY/[ax.
14. Cuna fjaB/ieHUs )KUKOCTH Ha BePTUKAJIbHYIO CTEHKY.
15. Cuna faByieHUs )XUAKOCTU Ha TOPU30HTA/IbHYIO CTEHKY.
16. Cuna faByieHUst )KUJKOCTH Ha HAaKJIOHHYH0 CTEHKY.
17. OrnpeeneHvie TOMIIUHBI CTEHKHU.
18. I'mapoarHaMuKa, OCHOBHBIE OIpe/ie/IeHus.

3. Tema OCHOBBI KUHEMAaTUKU XKUJKOCTH:
['eomeTpus MOTOKOB XKUJKOCTH.
Krnaccudukarys noTokoB KUAKOCTH
Pexxumbl aBvokeHust xxuakoctd. Yucno PeliHonbzca.
JlaMUHapHBIN peXXuM ABMKEHUS KUAKOCTU U ero 3aKOHOMEPHOCTH.
Pacxop v cpefjHsIs CKOPOCTB ITOTOKA IPU JIAMUHAPHOM peXKuMe.
TypOyneHTHbIN peXXUM JIBWKEHUS >KUJKOCTH U er0 3aKOHOMEPHOCTH.
3aKOH Hepa3pbIBHOCTH ITIOTOKA KUAKOCTH.

NoUuhkwWN =
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8. IlpuMmeHeHMe OCHOBHBIX YPaBHEHUH JBYKEHUsI IOTOKOB )KUAKOCTH /11 U3MEpeHUs]
CKOpOCTeU U PacX0Z0B XKUJKOCTH.

9. MoXeT /i1 pABHOMEPHOE, /IBI>KeHHe ObITh HeyCTaHOBHUBILIMMCS, @ HEDABHOMEPHOE -
YCTaHOBUBLLIUMCS?

10. [MaiiTe onipefiesieHUs ¥ NIpYBeUTe IIPUMEPHI BU/IOB [BYKEHUS )KUAKOCTH yCTaHOBUBLIET 0Cs
Y HeyCTaHOBUBILIET0CS, HATIOPDHOTO U Ge3Har0OpHOr0, PABHOMEPHOTO U HEPaBHOMEPHOT O,
IIJIaBHO MEHSIOLeroCsl.

11. Yto Takoe iMHUS TOKa, TPyOKa TOKA U 3/leMeHTapHasi CTpyHKa?

12. Tlpu KakuX yCI0BUSIX COXPaHAETCs MOCTOSHCTBO pacxo/a B0JIb [TOTOKa?

13. B ueM oT/inune TypOy/IeHTHOTO TeUYeHHsl >KUJKOCTH OT JIAMUHAapHOT0?

14. TosichuTe (U3MYeCKU CMbIC/ U TPaKTUUeCKoe 3HaueHue KpuTepus PeiiHosb/ca.

15. BiusieT v TemniepaTypa >KUIKOCTU Ha BeJIMUMHY KDUTHYECKOW CKOPOCTH, PY KOTOPOU
NIPOMCXOJUT CMEHa PEe)KUMOB [IBHKEHUS?

16. HazoBuTe CBOWCTBa 3/1eME@HTapHOM CTPYUKH.

17. O6bsicHUTE, UTO TaKOe JIMHUS TOKA, KaK BBITVIIAUT CTPyiUaTasi MO/ie/lb TIOTOKA, YTO TaKoe
«KHUBOE CeueHHe», «CMOUEHHBIN MepUMeTpP» U «THPaBINUYeCcKUil pajiyc»?

4. Tema OCHOBBI TH/IPOIMHAMUKH.
1. I'mapopuHaMuKa, OCHOBHBIE OIpe/ie/ieHus.
2. 3aKOH COXpaHeHWs SHepruu i M0TOKa KUJAKOCTH. YpaBHeHUe bepHy/un /1Jis [0ToKa
WJeanbHOU KUJKOCTH.
YpaBHeHve bepHy/uu A1 CTPYMKHY UZeaTbHOU KUAKOCTH.
YpaBHeHve bepHy/uM 71 TOTOKA peaylbHOU KUAKOCTH.
YpaBHeHve bepHy/u A1 CTPYMKH pealbHOM JKUAKOCTH.

kW

5. Tema ['npaBivuueckre CONpoOTHBIIeHUs. Pe)XrMbl [BYKEHUS KUAKOCTU
Crioco6bI 1pejoTBpaleH:st THPaBINUeCKOro yaapa..
[MTorepu Haropa (z1aB/eHus1), orpesiensieMble JyIMHOW TpyborpoBoza, hopmyna Jdapcu.
OrmpeiesieHrie MECTHBIX ITOTePb Hariopa (aBreHusi) B TpyoonpoBose, hopmyina Beiicbaxa.
OnpepeneHyve NoTeps Haropa (JaBeHusi) B TpybonpoBo/e, hopmysa Japcu-Beiicbaxa.
Pacuet 0011jero COTPOTHBIIEHHS B IPOCTOM TPyOOTPOBO/ie.
[MocnenoBarenbHOe coejuHEHKE TIPOCTBIX TPYOOIIPOBO/IOB.
[MapannenbHOe coefuHEHUE MTPOCTBIX TPYDOOIIPOBOOB.
OmnpeieneHyve NoTeph /laB/ieHUs B pealbHOW THIPOCHCTEME.
. ®opmyna Topuuenm.
10. VicTeueHue XKUJKOCTH yepe3 Majioe OTBEPCTUE B TOHKOW CTEHKe.

CooNUTRA BN &

6. Tema HecrauoHapHble TeueHUsI.

1. KakoBa ¢opmya cubl jaBieHust CTPYH Ha JBWXKYILLYIOCS, Ha HETIOJBWKHYHO rperpazgy?

2. Kakve TpyJHOCTM BO3HMKAalOT IIpM pacyéTe BpeMeHU OIIOPOKHEHHWs pe3epByapa
IepeMeHHOr0 TOPHU30HTa/IbHOTO CeueHus1?

3. Urto npoucxouT ¢ Ko3((PULIMeHTOM pacxo/a K KOHLy MpoLiecca OrOpoKHeHUsI cocyia?

4. YCKOPUTCSL WU 3aMeJIJTUTCS ONIOPO’KHEHMe COCyZia uepe3 OTBePCTHE B ero JiHe, eC/Iv 3TO
OTBepCTHe CHAaOUTh BHEIIIHUM LIU/IMHPUUECKUM HacaIkoM?

5. Uem npeHeOperarOT Mpy BbIBO/iE YPaBHEHUSI HEYCTAHOBUBIIIETOCS ABWKEHUS XKUIKOCTH
B TpyOOIipoBoje?

6. B cBsi3u Cc GOMBIION BeTMUMHOW WHEPIIMOHHOTO HAropa Kakoe TeXHUYeCKOe CPeJiCTBO
c/iefiyeT TIpUMEHUTh, UT0ObI /IBMKeHHe YKUIKOCTH Ha OCHOBHOM ydacTKe TpyborpoBoza OblLio
YCTAaHOBUBLLIUMCS?

7. Yto Takoe ruapoygap?

8. UeM MOJKHO YMEHBILIUTh YapHOe IOBLILIeHUEe [1aB/IeHUs?

9. Uem racarcs yzapHble BOJIHbI C TeYeHHUeM BpeMeH!?

10. Kak pacCuMThIBarOTCSA 3aTOI/IEHHbIE OTBEPCTHS U HaCaJKU?
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11. Kak WU3MeHAIOTCA pacxol, U CKOPOCTb IIPU HCTEUEHUU JKUIKOCTU uepes
LWIVMHPUUECKUM HApY>KHbIM Haca/loK 10 CPaBHEHHIO C WUCTeYeHWeM e€ M3 KPYIJI0ro OTBEepPCTUS
TOTO JKe iaMeTpa B TOHKOU CTeHKe IO/ TeM >Ke HarlopoM?

12. Yem oT/iMUaeTCst HapY>KHbIM LWIMHAPUUECKUI Hacaflok OT TPyObI?

13. B uéMm 0cOGEHHOCTH WCTeUYeHUs KUJKOCTH U3 OOJBIIOr0 OTBEPCTHS 0 CPAaBHEHHIO C
VCTeyeHreM eé U3 Majioro OTBepCTHUs

14. T'mppocratnueckny yaap. @opmyina Kykosckoro H.E. nns rugpoygapa.

15. CriocobsI npefioTBpalLieHys THAPABIMUECKOro yapa

IIpuMepHbIe BONPOCHI /JIs1 3al{UTHI J1a00paTOpPHBIX padoT:

1. Tema KuakocTs U ee pu3rueckKre CBOMCTBA:

1. B uém oT/iMume XXUAKOCTel OT TBEPABIX TeJl Y ra30B?

2. KakoBa B3aMOCBS$I3b MeX/ly TJIOTHOCTBIO U Y/ie/IbHbIM BECOM YKUJKOCTH? YKaKuUTe UX
eIUHULIBL.

3. Uto Ha3biBaeTcss KO3pULIMeHTOM 00BEMHOTO CXKaTHsl XKUAKOCTU? KakoBa ero cBsi3b C
MOZyJIeM ylpyroctu?

4. KakoBa CBSI3b CKOPOCTU 3BYyKa B JKHUJKOCTU C MOJYJieM YIIPYTrOCTA W TJIOTHOCTBIO
JKUJKOCTH?

5. Uro HasbIBaeTCcs BS3KOCTbIO >XUAKOCTM? B uéM COCTOMT 3aKOH BSI3KOTO TpEHMs
Herotona?

6. B uem npuHLMNUanbHasg pa3HMLA MeX/y CU/IaM{ BHYTPEHHETO TPeHHS B JKUAKOCTH U
CUJIaMU TPEHUs PY OTHOCUTE/IbHOM TepeMellleHUH TBEPAbIX Tes?

7. KakoBa CB3b MeX/y JMHAMUYEeCKUM U KUHEMaTUueCKUM KO3 pULeHTaMy BSI3KOCTH?
YKaxute Ux eUHULIBI.

8. Kakue BU/IbI CUJT B )KUJKOCTU pacCMaTpUBarOTCs B FM/IpaB/UKe?

9. YKaxuTe CBOWCTBA HJeaqbHOM >XUAKOCTA. C KakOM LieJibl0 B TH/IpaB/IMKe BBeJEHO
roHsiTie 00 MJeanbHON >KUAKOCTU? B Kakux ciiyuasix TMpU TMPAKTUYECKUX pacuéTax MOXKHO
CUMUTATb KUJKOCTb UJjeaTbHOU?

10. Ommurre cxemy BHUCKO3MMeTpa OHIVIepa. Kakyro BSI3KOCTb OH M3MepsieT? YKaKuTe
CBSI3b YCJIOBHOM BSI3KOCTH C KHHEMaTUUeCKOUW U MOC/IeJHeN - C JUHAMUUECKOMU.

11. HamwuiuuTe ypaBHeHME COCTOSIHUSI rasa U JauTe oOIpe/ie/ieHue BXOJSALIMX B HEro
BeJIMYMH.

2. Tema I'mapocrartuka:

1.KakoBbI CBOWCTBa T'M/IpOCTaTUUECKOT0 [iaB/IeHus?

2. O0BsicHUTe (HU3UUECKUI CMBIC/T BEJIMUMH, BXOASIIMX B AudQepeHIManbHble YpaBHEHUS
paBHOBeCHS )KUJKOCTH Diliepa.

3. KakoBsI (hopMa 1 ypaBHeHHe TIOBEPXHOCTH PaBHOTO ZIaB/IEHUS: TIPU aOCOTFOTHOM TIOKOe
JKUJKOCTH; TIPU IBUYKEHUM COCY/a C )XUAKOCTBIO 110 TOPU30HTaIbHOM MJIOCKOCTH C YCKOPEHHEM;
TMpU BpALLleHUH COCYZa C )KUJKOCTbIO BOKPYT BePTUKAIbHOU OCH?

4. Kak ¢opmynupyetcs 3akoH [lackana? IlpuBesuTe mnprMepbl THpaBIAYeCKUX
YCTaHOBOK B CHCTeMe TH/IPONPUBO/Ia, JeMCTBHEe KOTOPbIX OCHOBAaHO Ha 3akoHe [lackans.

5. KakoBbl COOTHOIIEeHUSI MeXAy abCOMIOTHBIM /laBjieHWeM, HW30BITOUHBIM U
BakyymMmeTpuueckuMm? Yrto Oosbine: abcomoTtHoe fAaBnenve, paBHoe 0,12MIla, wmm
n30bITOuHOe, paBHOe 0,06MI1a rpu atMocdhepHoM AapieHny paHoM 0,1 MITa?

6. UeMy paBHa B MeTpax BO/SIHOTO CTOJI0A TThe30MeTprUYecKast BbICOTA [ aTMOC(HEPHOTO
JlaBjieHus1?

7. TloueMy ULeHTp [aB/ieHUWs BCerja HaXOAUTCS HWKe LIeHTpa TSDKECTH CMOYEHHOU
MOBEPXHOCTH TJIOCKOU CTEHKU?

8. OOmBsicHMTe, UTO Takoe IMbe3oMeTpuyeckass U OapomeTpuueckasi BeicoTa. Kak ycTpoeH
MeXaHWYeCcKUii MaHOMeTp?

9. Yto Takoe 3rropa JjaBjieHUs U L{eHTp JaBJIeHUs?
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4. Tema OCHOBBI THAPOJAVUHAMUKH.

1. HasoBuTe 3HepreTMueCKUi CMBIC/I K&XA0I0 C1araemoro ypasHeHust bepHysm.

2. Moxet i1 6bITb KO3 puriieHT Kopuonuca 6osbiiie AByx? [IpuBeguTe iprMepsbl.

3. UTo B/IMsIeT Ha YMCIeHHOe 3HaueHue Ko3¢¢uipenta Kopuonuca?

4. [laliTe reoMeTpUYeCKOe UCTOJIKOBaHME Ka)K[OW COCTaBJIsItoLel ypaBHeHNs1 bepHyn.

5. Yto nipecTaBsisieT cob60i pa3HOCTh OPIMHAT HATIOPHOMW JIMHWY W/lealIbHOM XKUIKOCTHA U
peanbHOU?

6. Uto nipezcTaBsisieT co00M pa3HOCTb OP/IMHAT HAITOPHOM JIMHUM U TTbe30MeTPHUUeCKOM ?

7. Kak yZiauHee BCero IpoOBOJAUTH IJIOCKOCTh CPaBHEeHUs IPU PelleHrH 3a/ay, CBsI3aHHbIX
C UCI0JIb30BaHKeM ypaBHeHUs bepHyimu?

8. HazoBuTe Ha3HaueHue nbe3oMeTpa, Tpyoku Iluto.

10. Korza HaropHas 4 Ibe3oMeTpuyeckas JIMHUM TapasulesbHbl? Korja B Harpas/ieHuu
JBVDKEHUST )KUAKOCTH 3TH JIMHUM COMKAIOTCS U KOT/a YAA/SIOTCS O/fHa OT JPYToif?

11. K KaKvM BbIpaKeHUsIM NIPUBOJUTCS YpaBHeHWe bepHyM B ciiydasx: a) HelmoABH)XKHOM
JKUZIKOCTH; 0) paBHOMEPHOTO /IBWKeHUsI 0€3 MeCTHBIX COTIPOTHBI/IEHUM; B) UCTEUEHUS XKUJKOCTH
yepe3 Majioe OTBepCTHe C OCTPOU KPOMKOM IpY MOCTOSITHHOM Harope?

5. Tema I'npaBnnueckrie CONPOTHBIIEHUS. PeXuMBbl IBYKeHUS KUJKOCTH

1. O6bsicHUTe GU3NUECKUI CMBIC/T KputepueB: PeiiHonbiaca, ®pyza u Disiepa. B Kakux
CJ1y4asx JOJ/DKHBI IPUMEHSTHCS 3T KPUTEpUU?

2. YKaxuTe 3aKOH pacripejie/ieHUs] KacaTelbHbIX HaMpsHKeHUH B LIWIMHAPUYECKOM
TpyOOIIPOBO/IE TP JTAMUHAPHOM T€UeHHH.

3. M306pa3ure 31mr0py CKOpPOCTeH i/l yC/IOBUM TIpeibIAyILero Borpoca.

4. KakoBO COOTHOLIEHHEe MeXy CpefiHel U MaKCUMa/IbHOW CKOPOCTSIMU IPY JJaMUHAPHOM
TeUeHUM, TPU pPaBHOMEPHOM TypOy/JieHTHOM HarlOpHOM TeueHWd U B CKAaTOM CeUYeHUU
CBOOO/IHOW CTPYH TPY UCTEUEHUH?

5. OT Kakux rapameTpoB IIOTOKA 3aBUCAT IIOTEPU SHEPrUU IO [J/IMHe [PU JIaMUHAPHOM
TeUeHUU?

6. Ilpy KakoM pexume HMeeT MecTO 0osiee BBICOKAas HEPaBHOMEDHOCTb CKOpPOCTed U
rnouemy?

7. OObSICHUTE TIOHATUSI «TUJPaBIMUECKU T/IaJKue» U «THUApaBIAYeCKU I1epOXOBaThie»
TOBEPXHOCTH. MoKeT /M OfHa M Ta >ke Tpyba ObITb «THAPAaBIMYECKHd TJaJKOW» U
«TU/IpaBIUUECKH 111ePOX0BATOM»?

8. OObsICHUTE OCHOBHBIE JTMHUM U 30HBI COTIPOTHB/IeHUs Ha Tpaduke Hukypaz3e.

9. Ilouemy mnepBasi 30Ha 3TOro rpauka Ha3blBaeTCsl «JMHEWHas», a MOC/IefHss -
«KBaJpaTU4Hasi»?

10. Or xakux (paKTOpPOB 3aBUCUT KO3(Q(ULMEHT TUpaBIMvYeCcKOoro TpeHUs Ipu
TypOy/IeHTHOM TeueHWH, U TI0 KakKiM (hOpMyJiaM MOKHO ero OTpe/ieTUTh?

11. Kakue CONpOTHB/IeHUS Ha3bIBalOT «MECTHBIMI» ?

12. Tlo kakoii (¢opmy/ae oOnpeZensitOT TOTepd SHEPryuu, BbI3BaHHblE MECTHBIMU
COTIPOTUBJ/IEHUSAMU?

13. Kak ornpezenuTs NOTEpr0 SHePrUu NpU BHE3alHOM pacllypeHuu I0TOKa U BHe3arHoM
Cy’>KeHWUHU ero?

14. Uemy paBeH K03 (HLIMEHT MECTHOTO COMPOTHUBIIEHUS TIPY BXO/€ KUAKOCTH B TPyOy
13 6OJBIIOTO pe3epByapa U MpH BBIXO/e MOTOKa U3 TpyObl B 00JIBbIIION pe3epByap?

15. B uéM NpUHLIUIT Ha/IOKeHUs 110Tepb?

16. 3auem TpebyeTcsi pacCTOsIHUE MEXIY ABYMSI CMeKHBIMU MeCTHBIMU COTIPOTHUBJIEHUSIMA
He MeHee 20-50 guameTpoB TpPyObI, UTOOBI TIPUBECTH [aHHbIe O BeIMUWHE KO3(hGUIMeHTa
MEeCTHOI'O COTIPOTUBJIEHUS B CTIPABOYHOM IUTeparype?

IIpumepHbIe 3ajaHMA U 3a/1aUH [i/Isl IPAKTUYECKUX 3aHATHH Npe/CTaB/IeHbI B
1eKTpoHHOM wm3aaHuu Kytnyb6aes 1. M., Mauko E. 1O., YcoB U. I'. T'ugpaBnvka u
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T'MJJPONTHEBMONPUBO/, [ D/1eKTPOHHBIN pecypc] : MeTouuecKre yKa3aHusl K KOHTPOJIbHBIM
paboTam 1o AuCHUTIMHAM "MexaHWKa XKHUAKOCTH U ra3a”, "T'uapasnvka”, "T'uapaBivka u
ruzpornHeBMonpuBoj; MI'TY, Kadeapa ropHbix MallliH U TPAHCTIOPTHO-TEXHOJ/IOTHYECKUX
KOMILIeKCOB. - Marauroropck : MI'TY, 2012.
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7 OHEHO‘—IHbIe CpeacTBa A1 IPpoOBEeAEHUA HpOME)KYTOqHOﬁ daTTeCTdllun

a) HnaanyeMble Pe€3y/1bTaThbl OﬁyquI/Iﬂ H OLI€CHOYHbIE€ CPeACTBA JJVIA NIPpOBeJeHUus HpOME)KyTO‘—IHOﬁ aTTeCTanuu:

CTpyKTYypHBI
TDYKTYD [Tnanupyemsble
1 371eMeHT O1eHOYHbIE CpeJiCTBa
pe3y/ibTaThl 00yueHus
KOMITeTeHI U

OIIK-3  criocoObHOCTh TpUoOpeTaTh HOBbIE MaTeEMaTHUECKHE U eCTeCTBeHHOHAYUHbIe 3HaHUS, UCII0/Ib3ysl COBpeMeHHbIe 00pa3oBaTe/IbHbIE U
VHGbOPMaLMOHHbIE TEXHOJIOTUU

3Hatb - OCHOBHbIE [TepeueHb TeOpeTUUECKUX BOIIPOCOB K 3aueTy:
OIpefiesieHus U 11. CroiicTBa pabounx >kugkocteil. OCHOBHbBIE TIOHSITHSI U OTIPe/Ie/IEHUST )KUAKOCTH.
[TOHSTUS TI0 12. [IN10THOCTD Y y/ieNbHbIN BeC >KUJKOCTHU.
MACLIUITIVHE; 13. C>)KrMaeMOCTb KUIKOCTH.
- OoCHOBHbIe MeTo/ibI [14. KoaddurieHT 06beMHOr0 CKaTusl.
MCCIe;0OBaHUM, 15. Koa¢duimeHT TenaoBoro paciivpeHusl.
MICII0/Ib3yeMbIX B 16. Mogy/ib yIIpyroCTy KUAKOCTH.
1/ paB/IvKe; 17. BA3KOCTb KUJKOCTH.
- OCHOBHBbIE 18. KosduimeHT KUHeMaTHyeCKou BSI3KOCTH >KUJKOCTH.
[pOLIeCCHI, 19. KaBuTalysi >KUAKOCTH, CTIOCOOBI TTpeJOTBPAII[eHUSI.
[IPOUCXOJdLLINe B 20. O6smuTeparyst KUJKOCTH.
DKUIKOCTAX; 21. ['mapocTaTiKa, OCHOBHbBIE TIOHATHS U OTIpe/ie/IeHus.
- OCHOBHBbIE 2. IloHsaTHe THPOCTaTUUeCKOrO [JaB/IeHHUs.

(br3rueckre cBoiicTBa [23. EQuHUIIBI M3MepeHUs THAPOCTaTUYeCKOTO /1aB/ieHusl.
DPKUIKOCTel; 0CHOBHbIe[24. CBOMCTBa T'MIpOCTaTUUECKOTO /laB/IeHUS.
ypaBHeHUs ¥ 3aKOHbI [25. TTOHATHSI THAPOCTaTHUECKOTO JIaB/IeHUs: aOCOMIOTHOe, aTMOC(hepHOe, N30LITOUHOE U BaKyyM.

rMIPOCTaTUKY; 26. [JuddepeHnpanbHble ypaBHeHUs1 Didiepa [Jisi paBHOBECHS KUAKOCTH.

OCHOBHBIe I10/10KeHus [27. OCHOBHOe ypaBHeHUe I’ pOCTaTHUKHU.

11 ypaBHEHUsI 28. 3akoH ApxuMme[a.

1 pPOAUHAMUKY; 9. 3akoH [lackans.

- Ha ypOBHe 30. MexaHU3M C MCII0/1b30BaHWEM YPaBHEHUsI TUPOCTAaTUKU, JOMKPAT. U MYJ/IbTUII/IMKATOP.

0CBOeHUs1 MaTeprana, [31. MexaHU3M C UCIOIb30BaHUEM YDaBHEHHsl TU/IDOCTATUKH, MY/IbTUILIMKATOP.




CTpyKTypHBI
Y 3JIEeMEeHT
KOMITeTeHLINU

[Inanupyemsble
pe3y/ibTaThl 00yueHus

OLleHOuHBIe CpejCTBa

[pe/CTaB/JIeHHOIr0 Ha
Ay TUTOPHBIX 3aHATUSAX
C ZIOTIO/THUTE/IbHBIM
1CTI0/Tb30BaHUEM
OCHOBHOU U
TOTIOJTHUTE/TbHOU
[TUTepaTyphbl, a TakKKe
[TyTeM KCI0/Ib30BaHus
BO3MOKHOCTeM
HGbOPMAaL[MOHHOM
Cpe/ibl

61

32.
33.
34.
35.
36.
37.
38.
39.
40.
A41.
42,
A43.
A4,
A45.
A46.
A7.
A48.
A49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

N3mepenue naBieHus )XUAKOCTH.

PaBHOBecHe >KUAKOCTH B COOOLAFOIIUXCS COCY/Iax.

Cwuia faBneHust )KUJKOCTH Ha BEPTUKA/IbHYIO CTEHKY.

Cuna faBneHyvst )XUAKOCTH Ha TOPU30HTA/IbHYIO CTEHKY.

Cuia faBneHus )KUAKOCTU Ha HAK/IOHHYIO CTEHKY.
OrnpefiesieHre TOJILMHBI CTEHKHU.

I'mapogvHamyika, OCHOBHBIE OMpefiesieHUsl.

['eomeTpus MOTOKOB XXUAKOCTH.

Krnaccudukaiys noTokoB XXKUAKOCTU

Pexxumsbl aBvokeHust xxuakoctu. Yucno PeliHonbaca.
JlaMyHapHBIA peXXUM ABHKEHUS KUAKOCTU U ero 3aKOHOMEPHOCTH.
Pacxop v cpefjHss CKOPOCTB ITOTOKA IPU JIAMUHAPHOM peXXuMe.

TypOy/ieHTHBIN peKUM [IBHKeHHsI )KUJKOCTH U ero 3aKOHOMEepPHOCTH.

3aKOH Hepa3pbIBHOCTU MOTOKA KUAKOCTH.

3aKoH COXPdHEHUA SHEPIUU AJIA MOTOKA XUAKOCTH. YPaBHeHI/Ie BepHYJIJII/I AJId TIOTOKaA I/I,qeaanof/i XKHUIKOCTH.

YpaBHeHnue bepHysm [ CTPYHKU W ealbHOM KULKOCTH.
YpaBHeHue bepHy/iu J1s1 IOTOKA peabHOU »KUJKOCTH.
YpaBHeHne bepHy/m 11 CTPYMKU peabHOU KUIKOCTH.

[IpMeHeHVe OCHOBHBIX YpPaBHEHUM JIBUKEeHUS TTIOTOKOB >KUJKOCTH /1Sl U3MEPEHHsI CKOPOCTeN U PacX0/l0B XKUJKOCTH.
I'mppocratnuecknit yaap. @opmyna XKykosckoro H.E. ans rugpoypapa.

Crioco0bl MpejoTBpalleHHst THAPaBINYeCKOro yaapa..

[Torepu Haropa (aBneHust), onpesieisieMble JIMHOU TpybonpoBoza, hopmyna dapcw.
OnpeziesieHre MECTHBIX ITOTePh Haropa (faByieHust) B TpyborpoBoe, popmysia Beticbaxa.
OrmpefiesieHre oTeph Haropa (AasieHusi) B TpybonpoBosie, hopmyna Japcu-Beticbaxa.

Pacyer o011iero conpoTHB/eHNs B IPOCTOM TpybOIpoBoze.
[TocnepoBarenbHOe COeJUHEHHE TIPOCTHIX TPYOOIIPOBOOB.
[TapasienbHOe coeiMHEHe TIPOCTHIX TPYyOOMPOBO/OB.
Omnpegenenyve NoTeps JaB/eHUs B peabHOM THIPOCUCTEME.
®opmyiia Topuyesin.

. VicTeueHue »UAKOCTH yepe3 Majioe OTBEPCTUe B TOHKOU CTEHKe.
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CTpyKTypHBI

o [Inanupyemsble
U 371eMeHT OueHoOuYHbIE CpeCTBa
pe3y/ibTaThl 00yUYeHus
KOMIIEeTEeHLIUU
TeopeTnueckrie BOMPOCHI, T€CThI
YmeTb pelaTh 3a7auu [TpakTHUecKue 3aflaHusl TIPe/ICTaB/IeHbl B 371eKTpOHHOM u3faHuu Kytnybaes M. M., Mauko E. FO., YcoB . T.

M /IPOMEXdHUKH;

BBITTOJ/THSITH TUTIOBBIE
Y/paBIMueCcKye
pacyueThbl
Tpy0OO0MpOBO/IOB;

CaMOCTOSITe/IBHO
npruoOpeTaTh
TOTIO/THUTETbHBIe
BHAHUS U YMEHWUSI;

ApTYMEeHTHUPOBAHO
000CHOBBIBATh
[OJIOKEHHSI
npeZMeTHON 00/1aCcTH
BHAHUS

MPUMEHSITh [TPaBOBbIE
1 HODMAaTHUBHbIE aKThI
B cchepe
Oe30macHOCTH,
OTHOCSIIITNXCS K BUILY
1 00bEKTy

[IpumepHbIe BapuaHThI 3aJjaHUM

[ITOKa d , aB/leHusX P; U P, pacxofe 2, AnvHe xofa mroka L .

['uapaBIMKa W THPOMHEBMONPUBO/ [DJ/IEKTPOHHBIM pecypc] : MeToquYecKHe yKa3aHUsi K KOHTPOJIBHBIM paboTaM 10
nuciuruiiHaM "MexaHuKa »KUJKOCTH U Tasza”, "T'uapaBnuka", "T'uapaBnvka u rugponHeBmonpuBos”'; MI'TY, Kadeapa
COPHBIX MAlllMH U TPaHCIIOPTHO-TeXHOJIOTMUeCKUX KOMIUIeKCOB. - Marnurtoropck : MI'TY, 2012.

3apaua 1. OnpezsenuTs ycwiusi F Ha IITOKe, CKOPOCTH TepeMertieHusi V', paboTy, coBepIIaeMyt0 TIPH JBYDKEHNH
[IITOKA, [JIs1 TPeX CXeM IMOJAK/II0YeHUs TUAPOLWINH/PA C O4HOCTOPOHHUM IIITOKOM IpU 3a/|laHHbIX JraMeTpax MopiHsa D U

a =, V1
| Fl
i(—
Q4+ pl p2 ¥
V2
| F2
I
"2 pl Q
V3
F3
k—
I
l pl
No | 1] 2 | 3| 4 | 5 | 6 | 7 | 8 | 9 | 10|
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CTpyKTypHBI

o [Inanupyemsble
i S/IeMeHT OLleHOYHbIE Cpe/ICTBA
pe3y/ibTaThl 00yUYeHus
KOMITeTeHI WU
rpogeccuoHaIbHOU BapuaHTa
nesiTe TbHOCTH HuameTtp 16 3 40 50 63 80 10 125 16 3
TOPIUHS, MM 0 0
Anamerp 10 20 25 30 50 50 63 90 80 20
IIITOKA, MM
flapneriie 4 63 25 16 32 10| 20 28 20 4
Py, Mlla
flapneriiie 077 08 06 12 2 1 13 16 1,3 07
p2 ) MHa
Pacxon Q, n/muH 2 10 5 12, 20 80 5 12 85 140 0 40 2
Xo[ wToKa 20 10 16 40 110 80 63 140 45 20
L,MmMm 0 0 0 0 0 0 0 0 0 0

3agaua 2. JKUJKOCTb KMHEMaTMUeCKOW BSA3KOCTbIO V' TMOCTynaeT U3 OTCTOMHMKA C TIOCTOSIHHBIM YPOBHEM TIQ
TpyborpoBoay mmuHHONW I u auametpoMm d mipu 1mepoxoBatoctd A = 0,02MM B éMKOCTh BMeCTMMOCTbIO V . IIpH
BaJlaHHOM 3HauYeHUH Ko3((ULeHTa MeCTHOTO CONPOTUB/IeHHs] POOKOBOrO KpaHa < ... 6MKOCTb V HamojHsercs 3a T
uacoB. Bo CKOMBKO pa3 ciiefiyeT YMeHbBIIWTh COMPOTHB/IEHWE KpaHa, uToObl B 11 pa3 COKpaTUTh BpeMs HarloJHeHWs
EMKocT V' ?
[1pu pellieHny 3a/jauu CaelyeT y4eCTb BCe MeCTHbIe COMIPOTUBJIEHUS (/17151 JaMUHAPHOTO TeUeHHsl) U TPeHUe 10 JJIMHe
L . OnipesienieHrie 06/1aCTH COTIPOTUB/IEHUS 00s13aTe/TBHO.
TpybonpoBog Ha AnvHe [, WMeeT B TOPU30HTAIbHOM MJIOCKOCTH U3THUOBI B hopMe:
- OJJMHOYHOTO TJIABHOTO KOJIeHa C OTHOIIIeHUeM pajiuyca 3akpyryieHus R K guametpy d paBHoMm 0,75 (R/d =0,75) ¢
yriaom noBopota 90° (cxema B gnist BapuanToB O u 1).];
- c1BOeHHBIX 10 cxeMe C Takux ke KoJieH (/151 BapuaHTOB 2 U 3);

- C/IBOEHHBIX M0 cxeMe D Takux >ke KoJieH (fjis1 BapuaHTOB 4 U 5);
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CTpyKTypHBI
Y 3JIEeMEeHT
KOMITeTeHLINU

[Inanupyemsble
pe3y/ibTaThl 00yUYeHus

OLleHOuHBIe CpejCTBa

- IByX C/IBOEHHBIX I10 cxeMe D Takux ke KOJieH, HO C IIPSIMbIM [TPOMEXYTKOM MexXay Humu | >20d (p/1s BapuaHTOB 6 U

7);
Kpan
_——_— ITpodKoBbIii
N P
_@_ — - ]
V_
DS S L
B BapuaHTax 8 1 9 KojieH Her.
Ne 0 1 2 3 4 6 7 8
9
Bapuanta
v, 2, 1,5 1,
V210 12 30 5 50 30 20 25
<o 32 25 20 18 30 52 48 22, 20
L, 4 5 6 7 4 6 7 4 5
M

d, 32 20 25 20 16 25 32 20 25

MM
M3V ’ 18 21 10 15 20 10 9 22, 20
T 7 9 5 6 7 8 5 10 8

yac
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CTpyKTypHBI

o [Inanupyemsble
i a/1eMeHT OreHOUHbBIE CPE/ICTBA
pe3y/ibTaThl 00yUYeHus
KOMITETEHI[MU
2 1 1 1 1 1
n b 3 b 1 , 6 b b b 1 s 5
5 5 3 8

Bnagetsb OCHOBHBIMH METOJJaMU

pacuerta
rApaBINUeCKIX
CHCTEM;

VH)KeHepPHOU
TePMUHOJIOTHEN B
00/1aCTH TU/IPABIIUKY;
HaBbIKaMU U3MepeHHst
TaBIeHus U pacxofa
PKUZKOCTH B
rpaBIAUeCKIX
CHCTeMax;

HaBbIKAMU 1
MeTOJUKaMHU
000011IeHIST
pe3yJ/IbTaTOB PELIeHMS;
criocobamu
OLIeHUBaHMSI
BHAUMMOCTH U
MpaKTUUeCKON
MPUTOJHOCTH
MOTyYeHHBIX

e3yJ/IbTaToB

HaBbikamu u3MepeHusi JaB/aeHusl U PacXoa >XUAKOCTU B TUAPABINUECKUX CUCTEMAX;
HaBbIKAaMU 1 MeTOAMKaMU 0000I1IeHusT pe3y/IbTaTOB pellieHusi; CriocobaMy OLleHUBaHUS 3HAUMMOCTHU U MPaKTUUeCKOU

MPUTOAHOCTH TIOJTyYeHHBIX Pe3y/IbTaTOB CTY/IEHT OBJIa/ieBaeT MPU BhIMOJHEHUH T1ab0paTOpHBIX paboT 1 06paboTKU

OKCIIepUMEeHTa/IbHbIX JaHHBIX.
Crrcok 1abopaTopHBIX paboT
1 CBoiicTBa >KMAKOCTU
2 V3mepeHue ruipoCTaTUYeCcKoro AaBjieHus
3 Wnmtoctpauus ypaBHeHus bepHym
4 Pe>kMbI IBUKeHUST TOTOKA >KUJKOCTH
5 OrnpejiesieHHe OTeph Haropa I10 JJIMHe
6 OrnipeiesieHVe MeCTHBIX [IOTePb Haropa.
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0) Ilopsigok mpoBejeHHsI NMPOMEXYTOYHOM aTTeCTAllH, MOKa3aTeJlM M KPUTEpHH
OLleHUBAHMA:

[TpomexxyTouHasi aTTecTalysi 10 AUCLUITIMHE «['MapaB/vuKa» BK/IHOUAeT TeOPeTHUYeCKUe
BOIIPOCHI, TIO3BOJISIFOIIME OLIEHUTh YPOBEHb YCBOEHHUSI 00YUArOLMMUCS 3HAHWH, U TIPAaKTUUeCKH1e
3a/laHusl, BBISB/ISIOLME CTeNeHb COPMUPOBAHHOCTH YMEHUM 1 B/IaZIEHUH, TIPOBOUTCS B hopMe
3ayera.

st poBeJieHUs1 KOHTPOJISI 3HAHWH, YMEHHWH M HaBBIKOB CTY/IEHTOB TIO AMCLMITIAHE
pa3paboTaHbI:

— 3JIEKTPOHHbIE OJIaHKM TECTOBBIX 3aZlaHUM /i TIPOBEJIeHHs] BXOJHOTO W TeKYILEro
KOHTPOJIsI, @ TAK)KE UTOTOBOM MPOMEXKYTOUHOM aTTeCTalUH 10 AUCLIUTIIVHE;

- 3a/IaHUSI Ha BBHITIOJIHEHHE KOHTPOJIbHBIX PaboT.

IToka3aTenu ¥ KpUTepUH OLleHMBaHUA 3aueTa:

— Ha OLEHKY «3auTeHO»— O0Oyuaromuiics TI0Ka3bIBaeT IIOPOTOBBI  YPOBEHb
c(OpMHPOBAHHOCTU KOMITETEHLIU, T.e. TMOKa3blBaeT 3HAHWs Ha YPOBHE BOCIPOM3BEJEHUS U
o0bsicHeHus: WH(OpMAIMM, UWHTENEeKTyajbHble HAaBbIKM peIIeHWs TIPOCThIX  3a/au;
o0yuaroIuiicsi eMOHCTPUPYeT MOPOTroBbIi YpPoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLMM: B XO/e
KOHTPOJIbHBIX MEepOTIPUSITUN  [IOMTYCKAlOTCS OLIMOKH, TIPOSIBJSIETCS] OTCYTCTBUE OT/e/IbHBIX
3HaHWM, yMeHWM, HaBBIKOB, OOyUaroIUICS WCIBIThIBAET 3HAUMTesIbHble 3aTPyJHEHUs TIpU
OlepUpOBaHUY 3HAHUAMU M YMEHUSMU IIPU UX NlepeHOoCe Ha HOBbIe CUTYaLUHU.

— Ha OLIEHKY «HeYy/l0BJIeTBOPUTE/JIbHO» (He 3auTeHO0) — 00yuaromuics 1eMOHCTpUpYyeT
3HaHUs1 He Oosee 20% TeEOpeTUUYECKOTO MaTepuasna, JOIMyCKaeT CyIIeCTBeHHble OLIMOKH, He
MOJKeT I10Ka3aTh MHTe/UIeKTya/IbHble HaBbIKW pellleHUs IIPOCThIX 3a/au.

8 YueOHO-MeTOfMUECKOE U MH()OPMALHOHHOE 00ecrieueHHe JUCIUTUTHHBI (MOAY/1s1)

a) OcHoBHas UTeparypa:

1. CazanoB WM. U. I'mppaBnuka [OnekTpoHHbIN pecypc]: yuebnuk / CaszanoB U. U,
Cxupt-nagze A. I'., IBanos B. U. - M.: KYPC, HULl NTH®PA-M, 2017. - 320 c.: 60x90 1/16. -
Pexxum poctyna: http://znanium.com/bookread2.php?book=601869 . - 3arn. ¢ skpana. - ISBN
978-5-906818-77-5.

2. llevnak A. A. T'mapaBnvika U ruApONHEeBMOINPUBOZ,. OCHOBBI MEXaHUKH >KUIKOCTU U

ra-3a [DnekTpoHHbIN pecypc] : yuebHuk / A. A. Illelinak. — 6-e u3p., ucnp. u gon. — M. :
NH®PA-M, 2018. — 272 c¢. — Pexum pgocryna: http://znanium.com/bookread2.php?
book=937447 . — 3ar. c 3kpaHa.

3. llIrepennuxt, [.B. 'napasmuka : yuebnuk / [1.B. llItepennuxt. — 5-e u3f., crep. —
Cankr-Ilerepbypr : Jlanb, 2015. — 656 c. — ISBN 978-5-8114-1892-3. — TekcT :
5/IEKTPOHHBIM  //  JlaHp 3/IeKTPOHHO-OMbmoTeunass  cucrema. —  URL:

https://e.lanbook.com/book/64346 (nata obparenus: 31.08.2019). — Pexkum mocTyrmna:

0) /lonmo/iHUTE/IbHAA JIUTEpPaTypa:

1. 'mppaBmuka u rugponpuBoy [Tekcr] : yuebHoe mocobwue. [T.] 3 / H. C. I'yaunun, E.
M. Kpusetko, b. C. Maxosukos, 1. JI. TTactoes ; mof o6ui. pex. WM. JI. [TacToeBa; pef. COBET :
JI. A. Ilyukos (ripes.) u fp. - 4-e u3p., crep. - M. : I'opHas knura : MI'T'Y, 2007. - 519 c. : nn,,
rpad., cxeMsl, TaOI.

2. Kpectun, E.A. 3aauHuK 10 TH/PaB/IMKe C IPUMepPaMH PacueToB : yueOHoe rocobue /
E.A. Kpectun, N.E. Kpectun. — 4-e u3g., crep. — Cankr-Iletepoypr : Jlanb, 2018. — 320 c.
— ISBN 978-5-8114-1655-4. — TekcT : 3/1eKTpOHHBIN // JIaHb : 371eKTPOHHO-OMOMMOTeUHast
cucrema. — URL: https://e.lanbook.com/book/98240 (gaTa obpaienusi: 31.08.2019). — Pexxum
JocTymna: Ji/is1 aBTOPU3. M0/Ib30BaTe Ien.

3. Ko3bipp, MN.E. TlpakTukym 1o rujpaBiuke : yuebHO-MeToAuueckoe mocobue / U.E.
Ko-3b1pp, 1.®. TTukanoBa, H.B. XanoB. — Cankr-IletepOypr : Jlanb, 2016. — 176 c. — ISBN



978-5-8114-2043-8. — TeKcT : 27eKTPOHHBIN // JIaHb : 37eKTPOHHO-OUO/MOTeUHasT cUcTeMa. —
URL: https://e.lanbook.com/book/72985 (mara obparienus: 31.08.2019). — Pexxum pgocTytia:
[J1s1 aBTOPU3. IT0/Ib30BaTesIen.

B) Metopnueckue ykasaHuA:

1. Mauko E.FO., YcoB NU.I'. MexaHuKa >KWAKOCTH M rasa: Metojuueckue ykKasaHHUs K
nabopaTopHbIM paboTaM MO AMCHUIUIMHAM «MeXaHWKa XXUJKOCTH U Tas3a», «[HapaBiuKa» C
VICTI0/Ib30BaHUEM SKCIIePUMEHTalbHOW YCTaHOBKM [ CTyZieHTOB HarpasieHud 190100 u
cnermanpHocTer 190205. Marnutoropek: I'OY BITO « MI'TY», 2013. - 24c.

2. Mauko E.FO., YcoB N.I'. MexaHvKa »UJKOCTA U rasa: MeToauyeckue ykas3aHUsl K
nabopaTopHbIM paboTaM MO AWCHUIUIMHAM «MeXaHWKa XXUJKOCTH U Ta3a», «[HapaBiuKa» C
WCIO/b30BaHWEM WMUTALIMOHHBIX Mojlefiell i CTyAieHToB HampasieHud 190100 wu
cnermanpHocTer 190205. Maruutoropek: I'OY BITO « MI'TY», 2013. — 40 c.

3. Kytny6aeB, . M. TI'uzipaB/iviKa ¥ THAPOITHEBMOIIPUBO/, : MeTOJUUECKHe YKa3aHHus K
KOHTPOJIbHBIM paboTaM M0 AWCHUIUIMHAM "MexaHWKa >XUAKOCTH W Ta3za", "T'mapaBnmka’,
"I'uapaBnvka u ruzporHeBmornpuBos” / Y. M. Kytnyb6aes, E. FO. Matko, U. I'. Ycos ; MI'TY,
Kacdenpa ropHeix MamvH M TPaHCIOPTHO-TEXHOJIOTMYECKUX KOMILIEKCOB. - MarHuMToropck :
MI'TY, 2012. - 1 anekTpoH. ont. guck (CD-ROM). - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=154 1.pdf&show=dcatalogues/
1/1124315/1541.pdf&view=true (mata obpamienusi: 31.08.2019). - MakpooObekT. - TekcT :
3JIEKTPOHHBIN.

4. Mauko, E. FO. I'upaBivka v ru/iportHeBMOIIPUBO/], : JlabopaTopHbIii npakTUkyM / E.
FO. Mariko, U. T'. YcoB ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 anekTpoH. ont. guck (CD-
ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=1549
.pdf&show=dcatalogues/1/1124731/1549.pdf&view=true (mata obpamenus: 31.08.2019). -
MakpooObeKT. - TeKCT : 37IeKTPOHHBIH.

5. MakapoB A.H., Kyrny6aes .M. , Manko E.}O., Kyapsimos A.A., Ycos W.T.
OmnbITHOE TIOATBEp)KJeHWe MeXaHWKa >XMJKOCTH >XUAKOCTHbIMU rpubopamu: MeToguueckue
yKa-3aHUsI K J1abopaTOpHBIM paboTaM M0 AUCHMIUIMHAM «MeXaHWKa >KUAKOCTH W Ta3a» Jijis
CTYJeHTOB crielfuasibHOCTeii 130400, 190109, 150201, 151001 Bcex dopm oOyueHUs.
Marunutoropck: I'OY BIIO « MI'TY», 2013. - 22c.

6. [TogroroBka K cZjaue rocyAapCTBEHHOr0 3k3aMmeHa mno crieranbHOCTH 23.05.01 HazemHblie
TPaHCIIOPTHO-TEXHOIOTHUeCKHe cpefcTBa. HYacts 1 : yuebHoe mocobue [f1s By3oB] / U. I'. YcoB,
E. 0. Manko, B. C. Benukanos, O. P. IlangunoBa ; MarHUTOropckuii roc. TeXHUYeCKU YH-T
uM. I'. 1. Hocosa. - Marnuroropck : MI'TY um. I'. 1. Hocosa, 2020. - 1 CD-ROM. - ISBN 978-
5-9967-1916-7. - 3ar. C TUTY/JL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4229.pdf&show=dcatalogues/
1/1537352/4229.pdf&view=true (mata obpaienusi: 09.10.2020). - MakpoobwekTt. - TekcT :
3JIEKTPOHHBIN. - CBefieHus JOCTyIHbI Takke Ha CD-ROM.

r) IlporpammHoe o6ecrieuenue U VHTepHeT-peCcypChl:
ITporpamMHoe oGecnieyeHue

HanmeHoBaHue <
O Ne norosopa CpoOK eucTBUs TULEeH3UN

MS Windows
7  Professional (s [-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Office
2007 Professional Ne 135 ot 17.09.2007 beccpouHo

77ip CcBOOOJIHO  pacIpOCTPaHsIEMOe 6eccpoyHO
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ONeKTpOHHbIe
T/IaKaThbl 1o
JUCLIMIUIAHE K-278-11 ot 15.07.2011 6eccpouHo
"I'nppaBivka U
TUIDONPUBOA"
FAR Manager CcBOOOJIHO  PacCIpOCTPaHsIEMOe 06eccpoyHO

Hpoqbeccuonanbuble 0a3bl OAHHBIX U llHd)OpMal{llOHHble CnpaeoyYyHble cucmemnl

Ha3spaHue Kypca Ccrplika

OnekTpoHHasi 0a3a MepuoAnYecKuX u3gaHuii East
View Information Services, OO0 «IBUC»

HarmonaneHasi ~ MHGOpPMalLMOHHO-aHA/IUTHYeCKast

cuctema — Poccuiickuii MHAEKC Hay4HOTO LIUTUPOBAHUSI

https://dlib.eastview.com/

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

(PVHIT)
ITouckoBass cucrema Axkazemuss Google (Google URL:
Scholar) https://scholar.google.ru/

WudopmaronHas cucrema - EarHoe 0KHO JoCTyTa
K MHOOPMAaLIMOHHLIM Decypcam

denepanbHOE  TOCY[ApCTBEHHOe  OrO/KeTHOe
yupexaeHnue «®PezepanbHblii UHCTUTYT MPOMBILLITIEHHON URL: http://www1.fips.ru/
COOCTBEHHOCTHU»

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

9 Marepua/IbHO-TeXHHYECKOe ofecrieyeHHe JUCHHILIUHBI (MO/y/1s1)

MaTepI/IaJILHO-TEXHI/IHECKOE obecrieuenue AWUCHUIT/IMHBI BK/TFOYAET:

B cooTBeTcTBUM C yueOHBIM IJIAaHOM IO AUCIUIUIMHE MPeAyCMOTPEHbI CIeAYIOIIHe
BUZIbI 3aHSITHI: JIEKL[WHM, TIpaKTHUeCKWe 3aHSATHs, JlabopaTopHble 3aHSTHs, CaMOCTOSITebHast
paboTa, KOHCY/IbTalUM, 3auer.

YueOHbIe ayITUTOPUU ZIJ1s1 TIPOBE/IEHUST 3aHATHH JIEKIMOHHOTO THIIA:
- MyJIbTUMe/1iiHbIe Cpe/ICTBa XpaHeHUs], Iepejiauu U rpe/icTaBaeHuss UHPOpMaLUu.

YueOHble ayguUTOpPUM [JIsi TIPOBeJEHUs 3aHSATUMA [Jisi TPOBeJeHUst TIPAKTUUYeCKUX
3aHATHI:

- My/JIbTUMe/UiTHbIe Cpe/ICTBa XpaHeHUs], Iepejiauu U rpe/icTaBaeHus: UHQOpMaLuy;

- 10CKa, My/IbTUMEeJUIHBIN POEKTOP, SKPaH.

YueOHble ayIUTOPUM [I/IsI TIPOBEJIEHUsI TPYMITOBbIX U MHAWUBUYaTbHBIX KOHCYJ/IbTALIUH,
TEeKYII[ero KOHTPOJISI ¥ IPOMEXKYTOYHOM aTTecTaljiu

- My/JIbTUMe/JUiHbIe CPe/ICTBA XpaHeHUs], Tiepe/ilauu U rpe/icTaBaeHuss UHPopMariuu;

- I0CKa, My/IbTUMeJUITHbINA TTPOEKTOp, IKPaH.

[TometrieHust 17151 CAMOCTOSITeTbHOM paboThl 00yJaroIXCs:
- TIepCOHA/IbHBIE KOMITbIOTEPHI C TlakeToM MS Office, BBIXOZIOM B WMHTEpHET U C
JIOCTYTIOM B 3JIEKTPOHHYIO 00pa30BaTe/IbHYI0 Cpe/ly YHUBEPCHUTETA.

[TomelieHust  [jii  XpaHeHUsT W TNPOQGUIAKTUYECKOTO 00CIy)XMBaHHWs — y4uyeOHOro
obopyjoBaHusI:

- CTeJUTaXW [Jii XpaHeHWs yueOHO-HArJIsiAHbIX TOCOOMM M yueOHO-MeToUuecKOu
JIOKYMEHTaI[|H.

YueOHble ayIUTOPUH /151 IPOBeIeHUst TabopaTOPHbIX paboT:
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Kowmriekc yueOHbIN «['MapaBaruecKue MPUBO/BI U CPe/ICTBA aBTOMATH3aAl[UM»;
Komriiekc yuebHbIM «['MJpoaBTOMaTUKa»;

Kowmriekc /7151 0TpabOTKM HAaBBIKOB ITPOEKTHPOBAHKS;

Jlabopatopusi yuebHasi ruipaBnuyeckast «Karmenbka»
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