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Pafouas nporpaMma coCTARIEHa HA OCHOBE GIOC BO no cnenuanbHocTi 23.05.04 Dxe-
MAVATALMA JKEACIHBIX I0POT, YTBEPAICHHOTO NPHKAZ0M MOuH P® ot 17 noatps 2016 ¢

Nal289.

Pafouas nporpaMma paccMOTPEHE H onoGpeHa Ha 3acelanuy Kapelpsl TOPHLIN Malliil
H TPRHCIOPTHO-TEXHOIOTHHECKH X KOMITIEKCOR «27» ansapa 2017 r. nporoko: Ne 7.
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JIMCT perucTpauvu u3MeHeHU U T0MOJIHEeHU

Ne Pa3nen Kpartkoe cogepxxanue Hara. Ne IToamuce
/T PI1J] (mo- W3MEHEHU S/ TOTIOJTHEHHSI MPOTOKOJIa 3aB. Ka-
JUyJIsT) 3ace1aHus benpoii
Kadeapbl
1 PII Axryanu3zanus Bcex paszzuenon PIT 07.09.2018 r.
rpoTokoy Nel
2 PI1 AxTyanuzanus Bcex pasaenon PIT 26.09.2019
rpoTokoi Ne 2
3 8 Axkrtyanu3anus yaeOHO-METOANYECKOTO 1 01.09.2020 mpo- 4/

nH(OpPMaIMOHHOTO 00eCIIeYeHUs JUCITUTLITH-

moxoJs Nel




1 eau ocBOeHMS TUCHUIIHMHBI (MOIYJIA)

[ensimu oCBOCHUSI TUCHUIUIMHBI (MoayIis) «[ MapaBiarKay SBISIOTCA:

- (hopMupoOBaHHE U pPa3BUTHE CIOCOOHOCTH K CAMOPA3BUTHUIO, CAMOpEATTU3AIINH, UCTIOIb30BAHUIO
TBOPUYECKOTO B 00JIACTU UCCIIEOBAHMS (PU3NUECKIX CBOMCTB JKUKOCTH, 3aKOHOB €€ PaBHOBECHS
U JIBVDKCHUS;

- (hopmupoBanue u pazBUTHE CIOCOOHOCTH MPUMEHATH COBPEMEHHBIE METO/IbI UCCIIETOBAHUS
(U3HYECKUX CBOWCTB )KHUJIKOCTH, OIECHUBATH U MPEICTABIIATh PE3YJIbTAaThl HCCIEIOBAHUIT;

- (hopmupoBaHme U pa3zBUTEE CIIOCOOHOCTH HUCIIOJIB30BATh 3aKOHBI U METOJIbl MAaTEMaTHKU MIPH
MCCJIEI0BAHUM 3aKOHOB PAaBHOBECHS U JIBUXKEHUS JKUJIKOCTH.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
MOAr0OTOBKH CHEIHAJINCTA

JuctummuHa «[ uapasivkay BXOIUT B 0a30Byr0 4acTh 0Jioka | oOpazoBaTebHOMN Mpo-

IpaMMBl.

JUist u3ydeHus AUCHUILTIHBI HE0OX0IMMBI 3HaHUS (YMEHHUS, BIaIeHHs ), CHOPMHUPOBAHHBIE
B PE3yJIbTaTe U3YUYEHUS CIEAYIOINX TUCHUIUIMH (BXOAALIME AUCIUIUINHBI):
b1.5.09 Maremaruku - pasnensl: anredpa, 3JIEMEHTHI aHAIIN3a, TeOMETpHs, TU(PepeHIINATHHOES
U MHTETpaJIbHOE UCUUCIICHUE;
b1.b.10 ®usuka — pazaensl: MOJeKyJIsgpHas PU3MKa; MEXAaHUKA; MEXaHHUKA KUJAKOCTH U ra3a;
b1.b.14 Teopernueckoil MEXaHUKU - pa3JieNbl: cTaTHKa (LEHTP TSKECTU Tea, MOMEHT UHEep-
1IUM), TUHAMHKA (UMITYJIbC CHJIBI, TEOpEMa 00 U3MEHEHUU KNHETUYECKON IHEPIHH ), KHHEMATHU-
Ka.

3HaHus (YMEHMUsI, BIaJI€HUs ), IOIYYEHHbIE IPU U3YyUYEHUU JAHHON JUCLUILIMHBL OyyT He-
00XOAMMBI JUI U3YYEHHSI CIETYIOIEeH TUCIMITIMHBI (BBIXOIAIINE AUCIUILINHDI):
b1.5.45 YcTpoiicTBO 1 3KCIUTyaTalys aBTOMOOMIBHOTO TIOABUKHOTO cOCTaBa/

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS
AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMbIe pe3yJIbTaThl 00y4eHust

B pesynbpTaTe ocBoeHus muCHUIIIUHBI (Moayns) «l'uapaBiuka» OOydaronIuiics JTOKEH
007a1aTh CIEeIYIOIMUMHA KOMIETEHIUSIMHU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMITIETEHIIMH

OIIK-3 CIIOCOOHOCTH an06peTaTL HOBBIC MATEMATUYCCKNUE U €CTCCTBCHHOHAYYHBIC
SHAHWA, UCITOJIb3Yysd COBPEMCHHBIC 06pa3OBaT€J'II>HI>I€ n I/IH(l)OpMaIII/IOHHble TCXHOJIOTNH

3Harb — OCHOBHBIE ONIPEIENICHUS U MOHATHS 110 JUCIUTUINHE;

— OCHOBHBIE METO/bI UCCIIEIOBAHUM, UCTIOIB3yEMbIX B THIPABIUKE;

— OCHOBHBIE€ MTPOIIECCHI, TPOUCXOJISIINE B KUIKOCTSX;

OCHOBHBIE (pH3UUYECKHE CBOMCTBA JKUJIKOCTEH; OCHOBHBIE YPAaBHEHHUS U 3a-
KOHBI THIPOCTaTUKW; OCHOBHBIE MOJIOKEHUS U YPaBHEHUS TUIPOJUHAMUKH,

— Ha ypOBHE OCBOCHHS MaTepHalia, IPEJICTABICHHOTO Ha ayIUTOPHBIX 3aHs-
THSIX C JOTIOJTHUTEIHHBIM UCTIOIB30BAHNEM OCHOBHOM U JIOTIOTHUTEIIBHON JTH-
TEpaTyphl, a TAKXKE MyTEM UCTIOIb30BaHUS BO3MOKHOCTEH HH(OPMAIIMOHHON
cpeasl

YmeTb — pelarh 33/1a4u TUAPOMEXAHUKH,;

—  BBINIOJIHATH TUTIOBBIE THIPABINYECKUE PACUETHI TPYOOIIPOBOJIOB;

—  CaMOCTOSATENIHO TPUOOPETATh JIOTOTHUTEIIbHBIC 3HAHHS H YMEHHS;

— apryMEHTHPOBaHO OOOCHOBBIBAThH IOJIOXKEHUS MPEIMETHON 00JacTH 3Ha-
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CTpyKTypHBI

9JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIIHA
HUS
— TPHUMEHATH NPABOBbIC U HOPMATHUBHBIE aKTHI B cepe 6e30MacHOCTH, OTHO-
CSIUXCS K BUAY M 00BEKTY PO eCcCHOHATBHOMN I TENbHOCTH
Bnaznets — OCHOBHBIMH METOJAMH pacyeTa rMAPABINYICCKUX CUCTEM;

—  UH)XEHEPHOW TePMUHOJIOTHEH B 00JIACTH THIPABINKY;

—  HaBBIKAMM MU3MEPEHUS JABJICHUA U PACXOAA )KUJIKOCTU B TUAPABIMYECKUX
CUCTEMAX;

— HaBbIKAMU U METOJMKaMHU 0000ILEHHs pe3yabTaTOB PEILIECHUS;

— cnoco0aMy OLICHMBAHUS 3HAYUMOCTH M IPAKTUYECKON MPUTOHOCTH MOy~
YECHHBIX PE3YJIbTaTOB




4 CTpyKTypa M coJeprkaHue TUCUUIIIMHBI (MOXYJIs)

OO0mas TpyI0eMKOCTh TUCIUIUIHHBI COCTaBisieT 3 3adeTHhIX equHul] 108 akan. yacoB, B TOM 4uCIIe:
— KOHTakTHas pabota— 8,4 akaJ. 4acosB:
— ayauTopHas —_8  akaJl. 4yacos;
— BHeayautopHas — 0,4  akaj. yacoB
— caMocTosTeIpHas padora — 95,7  akaj. 4acos;
— TOJArOTOBKA K 3auery — 3,9 akax. yaca

1
AyauTopHas s ’g a%
KOHTaKTHasi paboTa %9 =S
T
B aKaJ. yacax . dopma TeKyIIEr0 KOHTPOIIS S‘ =l =
Pasgen/ tema 2 ( ) 2 Bun camocrosiTenbHOM p Y p g Z K
> O yCIeBaeMOCTH U s B
JUCLUIUINHBI & : o C = paboThI N VSIS
= 5 2 g = 3 MPOMEKYTOYHOU aTTECTaAllMU | 5 = E
= = EE | §2 = © 2
2 S = =z | 26 = =
= < g o g § o) o
= = O V) =
1. Tema Xuakocts u ee pu3HIECKUE CBOU-| 2 0,25 2 10 |1. IIpopaboTka IEKIIMOHHOTO WNumuBuayansHoe cobecemo-|OIK-3 -
o MaTepuasa, CaMOCTOSATEIbHOS  |BaHHE. VB
' M3y4YeHHe yueOHOU U HAyIHO
JTUTEPATYPBI

— oOIue CBeACHUS O KHUIKOCTH; 2.Ilouck nomonHuTeNbHON UH- |MHIMBHIyanbHOE cooOIe-

— OCHOBHBIE (PU3MUECKUE CBOMCTBA KU /I-
KOCTH: TUNIOTHOCTB, CKUMAEMOCTB, TEILIO-
BOE€ pacIIMpeHue, BI3KOCTh, YAelbHas Tel-
JIOEMKOCTb, TEIIONPOBOIHOCTS;

0cOOBIE COCTOSIHUSL KMJKOCTU: pPacTBOpE-

HHE B KUIKOCTH Ta3a, KaBUTALMA, OOIUTE-

panus.

¢dhopmaruu o Teme (padora ¢
o6ubnuorpaduyeckum MaTepua-
JIaMH, C JIEKTPOHHBIMU OH1O-
morexkamu 1 DOP, nundopma-
[IUOHHO-KOMMYHHKAIIHOHHBIE
cetu MHTEpHET).

3. [oaroroBka u oopmiieHHE

oTueTa K mabopaTtopHoit pabote

HHUE Ha 3aHATHN

3ammra 1a00paTOpPHBIX pa-
oot

Nel Onpenenenue mioTHoO-
CTEH HEeCMEIIUBAIOIINXCS
JKHUIIKOCTEH B COOOIIAFOIINX-




AynutopHas
KOHTaKTHasi paboTa
(B akaj. yacax)

dopMa TEeKyILIEro KOHTPOJIA

1
<c ™
&% E
5 g 2§
z 5 £e g
Pasnesn/ rema 2, == Bun camocrositenpHOM g5z =
> S yCIIEBaeMOCTH U S
JIUCLIUIUINHBI < o o & X paboThI N a5 o
= g5 =2 g = 3 MIPOMEIKYTOYHOM aTTECTallMu | 5 & E
= | 58| EE| &% = © 3
5 O T s T Qs H =
2 8 < o § ) )
=9 =9 @) O =
csl cocyax,
Ne2 Nzyuenne puznyeckux
CBOICTB KHUJIKOCTH
2. Tema I'mapocraTtuka: 2 0,25 1/11 0,5 16 |1. IIpopaboTka JEKIIMOHHOTO WNumuunyansHoe cobecemo-|OIK-3 -
Marepuaia, CaMOCTOSITEIbHOE — |BaHUE. 3yB
— TUIPOCTAaTUYECKOE JaBJIEHHE M  €ro .
. W3y4YeHHE y4eOHOU U HAYYHO
CBOMCTBA;
i . JTUTEPaTypPhI
~ YypapHenus Ofinepa M TOMHbIH mndde- 2.Ilouck nomnonHuTeNbHON UH- |MHIMBHIyanbHOE cooOIe-
peHIMan  JaBJieHus IS PaBHOBECHS HYe HA 3AHSTHA

CILIOIIIHOM CpEbI;

— OTHOCHUTEJBHBIA MOKON KUJIKHUX Cpell B
cocyax;

— OCHOBHOE YpaBHEHHE T'HJIPOCTATHKY;

— a0CcoJIoTHOE, HM30BITOYHOE U BaKyyM-
METPUYECKOE JaBJICHHUS;

— TbE30METPUYECKAs BBICOTA;

— 3akoH Ilackais;

— CHJIBI JABIICHUS KUJKOCTH HA IIJIOCKHE B
KPUBOJIMHEWHBIE CTEHKH;

— ILEHTp U TEJO IaBJICHUS,

— TpUOOPHI A1 U3MEPECHHUS TaBJICHHS;

3aKOH ApXI/IMCI[a, IJ1aBaHUEC TCII.

dbopmaruu o Teme (pabora ¢
oubnuorpaduueckuM MaTepua-
JIaMHU, C JIEKTPOHHBIMU OHO-
muotekamu 1 DOP, nundopma-
[IMOHHO-KOMMYHUKAIIHOHHBIE
cetu MHTEpHET).

3. [loaroroBka u opopmieHue
oTuera K JabopaTopHOU paboTe

4. IToaroToBKa K mpakTHYECKO-
MY 3aHSITHUIO U BBIIIOJHEHHUE
MPAKTUYECKUX UHANBUIYAIIb-

3ammra 1a00paTOPHBIX pa-
00T

Ne3  WM3mepenue ruapocra-
TUYECKOTO JIaBJICHMUS,

Neq I'mppasinueckuit
npecc. 3akoH [lackans

Pemienne wHIUBHAYaTIbHBIX
3a7a4 MO pasjenam THAPO-
CTaTHKH.




AynutopHas
KOHTaKTHasi paboTa
(B akaj. yacax)

dopMa TEeKyILIEro KOHTPOJIA

1
< Fl}
Q % 4
5 S -
Q E = o g =
Pasnesn/ rema e, == Bun camocrositenpHOM £ F
> s yCIIeBacMOCTH U > s 8
JIACIIUILTUHBI & o | w & = paboThI . o3 o
= g5 =2 g = o) IIPOMEXYTOYHOM arTecTaluu | § 5 5
= | 58| EE| &% = &
b S = S T Qs H =
= S S Qs I o
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HBIX 3aJaHUH
3. Tema OcHOBBI KHHEMATUKHU KUIKOCTH: 2 0,5 0,5 8 1. ITpopaboTKa JICKITMOHHOTO WuauBuayansHoe cobeceno-
— BHUJIBI ABKEHUS KUJKOCTH; MaTepuasa, CaMOCTOSATEIbHOE  |BaHHE.
— TUIPABINYECKUE DJIEMECHTHI ITOTOKA; u3ydeHue yueOHOl U HayqHO
— YpaBHEHHUs HEPA3PBIBHOCTHU IS DJIEMEH- JUTEPATypPhl
TapHoﬁ CprﬁKI/I M IIOTOKOB >KUJKOCTH,; 2.ITonck HOHOHHHTCHBHOﬁ HUH- HHI[I/IBI/II[yaHLHOC COO6I_[IC-
— CpefHsis CKOPOCTb H PacX0l [IOTOKA; (dopmanuu 1o Teme (paboTa ¢ |HME Ha 3aHATHH
— BUXPEBOE TEYEHHE: POTOP, BHXPEBAS bubMorpaduyeckum Matepua-
JMHUSA, TPYOKA, HUTB; JIaMH, C DJIEKTPOHHBIMU OHO-
b 9 b
motexkamu 1 DOP, undopma-
o0lIee MPEICTABIEHUE O PEXUMAX JIBUKE- [THOHHO-KOMMYHHKAIHOHHBIC
cetu HTepHeT)
HHSL.
4. Tema OCHOBBI THAPOAMHAMUKH: 2 0,5 1 0,5 16 |1. IIpopaboTka IEKIIMOHHOTO NumuuayansHoe cobecemo-|OIK-3 -
— ypaBHeHHMe bepHymHm s 3iIeMeHTap- Marepuaia, CaMOCTOSITEIbHOE — |BaHHE. 3yB
HOW CTPYHMKHM W JUISl TIOTOKA KUIKOCTH M M3y4YeHHE y4eOHOU U HAYIHO
rasa; JIUTEPATYPBI
— Hamnop (yaenbpHast JHEPTHUs) KUIKOCTH; 2.ITouck nononHuTenbHOM MH- |MHIUBHIyanbHOE  cooOIe-
— koo duument Kopuomuca; dbopmaruu o Teme (pabota ¢ |HHE Ha 3aHITHH
— HamnopHas M IbE30METPUYECKas JIMHUM OubHorpaciieckum maTepua-
JUIA UJCAIBHOM U PEAIbHOM KUIKOCTH; JIaMH, C STIEKTPOHHBIMH OH0-
— W3MepEeHHE HaropoB, JABJEHHUI, pacxo- maotekamu 1 S0P, nupopma-
JIOB ¥ CKOPOCTEH JIBUKEHUS JKUIKOCTH; HHOHHO-KOMMYHUKAIIHOHHBIC
cetu MIHTEpHET).




AynutopHas
KOHTaKTHasi paboTa
(B akaj. yacax)

dopMa TEeKyILIEro KOHTPOJIA
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HCTEUYEHHE KUIKOCTH, HACAIKH. 3. [loaroroBka u opopmiieHre |3ammra Ja0OPATOPHBIX pa-
oTuera K JabopaTopHO# padoTe 60T
No5 Wnnroctpanus ypaBHe-
Hua bepHymn,
No6 IlocTtpoeHue HamopHOU
U IIb€30METPUYECKON JIMHUI
IUIsl  TpyOOMpoBOJa COMpPO-
THUBJICHUSA
4. IloaroroBka K MpakTU4YeCcKo- |Pemienre WHIMBHIyaIbHBIX
MY 3aHSATHIO U BBITIOJIHEHUE 3a/1a4 1o pasjenam
MPAKTUYECKUX UHAUBUAYANlb-  [TUIPOAMHAMHUKHU
HBIX 3aJaHnui
5. Tema I'mapaBiandeckue COMPOTHBICHUA.| 2 0,25 2/11 0,5 35 |1. [IpopaboTKa JIEKIIHOHHOTO WNumuBunyansHoe cobecemo-|OIK-3 -
PexuMbl ABMKEHUS KUIKOCTH: Marepuaia, CaMOCTOSITEIbHOE  |BaHUE. 3yB

— KpUTepHM Moj100us. Pexumsl TeueHus
(JtaMuHaApHBIN U TYpOYJIEHTHBIN);

— (dopMyJIBl TOTEPH HAMOPA;

— TOJYIMIUPUYECKUE TEOPUH TypOyJeHT-
HOCTH;

— BIUSIHUE BS3KOCTU XUAKOCTU U IIEPO-
XOBAaTOCTH CTEHOK Ha CONPOTHUBIICHUE;

— IOTEpU Hamopa 0 JAJUHE MOTOKA;

— MECTHBIE COIPOTHUBIIEHUS TPYOONpPOBO-
MOB;

u3yueHue yueOHOl U HayqHO
JTUTEPaTyphI

2.ITouck nOMOTHUTEIBHON UH-
¢dbopmaruu o Teme (pabdora ¢
o6ubnuorpaduyeckum MaTepua-
JIaMH, C JIEKTPOHHBIMU OH1O-
morexkamu 1 S0P, nundopma-
LMOHHO-KOMMYHUKAIIUOHHBIE
cetu MHTEpHET).

3. [loaroroBka u opopmieHue

WunuBuayansHoe  coolie-

HHUE Ha 3aHATHN

3ammra 1a00paTOpPHBIX pa-




AynutopHas
KOHTaKTHasi paboTa
(B akaj. yacax)

dopMa TEeKyILIEro KOHTPOJIA

1
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COMPOTHUBJICHUE TEJ MPU OOTEKAHWM ITOTO- oTyera K jabopaTopHOH paboTe 60T
KOM, ITIOABEMHAS CUJIa. No7 PexuMbl OBUKEHUS I10-
TOKA JKUIKOCTH,;
Ne8 Ompenenenue moTephb
Haropa 1o JUIMHE;
Ne9 OrmpeneneHre MECTHBIX
MOTEPh HAMopa.
4. TloaroroBka K mpakTU4YecKo- |Pemienne WHIWBHIyaIbHBIX
MY 3aHATHIO U BBIIIOJIHEHUE 3aJa4 10 TeMe PexuMebl
MPAKTUYECKUX UHJIUBHUIYaIb-  |JBHDKCHHS KHJIKOCTH
HBIX 3aJJaHUl
5. BeimonHeHNe MHAMBUAYATb- |3aluTa KOHTPOJIBHOM pado-
HOU KOHTPOJBHON PabOTHI. Thl 1O THAPABINYECKOMY
pacuery TpyOomnpoBoa
6. Tema HecraunonapHsie TeueHUs: 2 0,25 2 8,7 |1. IIpopaboTka JEKIIMOHHOTO NumuBuayansHoe cobecemo-|ONK-3 -3
— CWJIa JaBJICHUS CTPYH Ha HETOJABMXHYIO Marepuaia, CaMOCTOSITEIbHOE  |BaHUE.
Y JBUXKYILYIOCS TPErpaibl; M3y4YeHHE yueOHOU U HAYIHO
— HCTEYEHUE IIPHU IEPEMEHHOM HaIope; JIUTCPATYpPBI
— HEyCTAHOBHBIIEECS HATIOPHOE JABIKCHUC 2.ITouck nomonHuTenbHOM MH- |MHIUBHIyanpHOE  cooOIe-
HEeC)KUMaeMOun KUJKOCTH B HEYNPYrom (bOpMaHI/H/I 10 TEMEC (pa60Ta C HHUEC HaA 3aHATUU
Tpy6OIpPOBOJIE; oubnmorpaduueckum MaTepua-
TUIPOYAAp B IPOCTOM TpyOOIPOBOJIE. JTaMH, C STIEKTPOHHBIMH OHO-
motexkamu 1 DOP, undopma-
[IUOHHO-KOMMYHHKAIIMOHHBIE
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AynutopHas

1
KOHTaKTHasi pabora %9 =S
T o
B aKaJl. yacax = N dopma TeKylero KOHTPOJIs % ==
Pasnesn/ rema 2, ( ) E g Bun camocrostenpHOI P y P g5z =
5 S © yCIeBaeMOCTH U S
JTUCIUTUTAHBI ~ . : & = paboTbI . 2 g o
= 5 Z gz 3 MPOMEKYTOYHOHU aTTeCTallMU | & & E
= Q H H o o~ ~ =
2 Q2 = 2 = S =
o Qo T S I S B = 4
2 s S a, < 5 3
= o =5 ™ < Ye) A
@)
cetu MaTepHeT).
95,7
IMoaroroBka K 3auyery 3,9
Ipuem 3a4era 0,4
HToro no nucuuniute 4 2 421 2 95,7 IIpome:xxyTouHasi arTecra-

uus (3a4er)

W — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B MHTEPAKTUBHOM opMme.
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5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

1. TpaguuuoHHblie o0pa3oBaTebHbIE TEXHOJOTMHM OPUCHTUPYIOTCS Ha OpraHU3AIHIO
00pa3zoBaTebHOrO MPOoIEcca, MPEANOoJaraloulylo MPsMYI0 TPAHCISAIMIO 3HAHUM OT MpernojiaBa-
TeNIsl K CTYIEHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBICHHUTEIBHO-WIIIOCTPATUBHBIX METO/OB
oOydeHust). YueOHasi NEATEIbHOCTh CTYIEHTAa HOCHUT B TaKUX YCJIOBHSX, KaK MPABUJIO, PEIpo-
JIYKTUBHBIN XapakTep.

@DopMbl YUeOHBIX 3aHATHI ¢ HCII0JIb30BAHMEM TPAANINOHHBIX TEXHOJIOTHI:

NudopmarimonHas JISKIUs — MOCIIEI0BAaTEILHOE U3JIOKEHUE MaTepraia B JUCIUTUIMHAD-
HOW JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaThbHBIMU CpeACTBAMH (MOHOJIOT MPETO-
JlaBaTers).

[IpakTuueckoe 3aHsATHE, MOCBAILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM W HABBIKOB IIO
MPEJI0KEHHOMY AJITOPUTMY.

JlaboparopHas paboTa — opraHu3aius y4eOHOW pabOThI ¢ peaTbHBIMA MAaTEPUATBLHBIMUA U
nH(pOPMAITMOHHBIMH O0BEKTaMH, IKCIIEPUMEHTAJIbHAs padoTa ¢ aHAJOTOBBIMH MOJIEISAMHU pe-
aJbHBIX 00BEKTOB.

2. TexHoJioruM NMPOOIeMHOr0o 00y4eHHsI — OpraHu3alus 00pa30BaTENBHOIO Ipoliecca,
KOTOpasi MpeAroJiaracT MOCTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3/IAHHE YYEOHBIX MPOOIEMHBIX
CUTYyali JJI1 CTUMYJIMPOBAHUS AKTUBHOM MTO3HABATEIbHOM JAESATEIbHOCTU CTY/ICHTOB.

@DopMbl YUeOHBIX 3aHATHI ¢ HCTI0JIb30BAHMEM TEXHOJIOTHI MP00J1eMHOr0 00yUeHus :

[TpoGieMHas JeKuusi — U3NOKEHUE MaTepuana, Mpernoarampilee MoCTaHOBKY MpodieM-
HBIX ¥ JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHUE PA3IMUYHBIX HAYYHBIX MOJIXO0J/I0B, aBTOPCKHUE KOM-
MEHTapuH, CBA3aHHBIE C PA3JIMYHBIMU MOJEISIMU UHTEPIPETALNH U3y4aEMOI0 MaTepuaia.

[TpakTrdeckoe 3aHsaTHEe B (hopMe MpaKTHKyMa — OpraHu3aius yueOHOW paboThl, HAIpPaB-
JICHHasl HA pellleHne KOMIUJIEKCHOM y4eOHO-TIO3HAaBaTeNbHOM 3ajaun, TpeOyromIe OT CTyAeHTa
MIPUMEHEHHUS KaK Hay4HO-TEOPETUUECKUX 3HAHUM, TaK U MIPAKTUYECKUX HABBIKOB.

3. IHTepaKTHBHbIE TEXHOJOTHHM — OpraHU3aIMs 00pa30BaTEIIBHOTO Ipollecca, KOTopas
MpEANnoaracT akKTUBHOE M HEJIMHEWHOE B3aMMOJICWCTBHE BCEX YYACTHHKOB, JOCTHIXKEHHE Ha
9TOM OCHOBE JTUYHOCTHO 3HAYMMOTO JJIsi HUX 00pa3oBaTelbHOTO pesynbrara. Hapsay co crie-
AATU3UPOBAHHBIMU TEXHOJOTUSIMU TAaKOT'O POJa MPUHIIMIT UHTEPAKTUBHOCTH MPOCIEKUBACTCS
B OOJIBIITMHCTBE COBPEMEHHBIX 00pa30BaTeNbHBIX TEXHOIOTHI. IHTepakTUBHOCTD MOJpa3yMeBa-
€T CyOBEeKT-CyOBheKTHBIC OTHOIIEHHUS B XOJie 00pa3oBaTENHHOTO Ipollecca M, Kak CIEJCTBUE,
dbopMupoBaHUe camopa3BHUBaroIIelics HH(HOPMALIMOHHO-PECYPCHOM Cpebl.

@DopMbl Y4eOHBIX 3aHATHH ¢ UCMOJIb30BAHMEM CIEHHMATU3UPOBAHHBIX MHTEPAKTUB-
HBIX TEXHOJIOTHIi:

Jlexuust «0OpaTHOM CBSI3M» — JCKIUSI—TIPOBOKAIMA (M3JI0’KEHHWE MaTepuaja ¢ 3apaHee 3a-
MJIaHUPOBAHHBIMU omuoOKamm), JIeKIHsA-Oecena, JEKIMS-TUCKYCCHS, JICKIIUS-
MpecCKOH(pepeHIIns.

4. NudopManuoHHO-KOMMYHHKAIIMOHHbIE 00pa3oBaTe/ibHbIe TEXHOJIOTHU — OPTaHU-
3arusi 00pa3oBaTENbHOTO TMPOIlecca, OCHOBAHHAS HAa MPUMEHEHUHU CHElUaTU3UPOBAHHBIX TMPO-
TPaMMHBIX CpeJl U TEXHUYECKHUX CPECTB paboThl ¢ MH(OpMALIUEH.

Dopmbl yueOHbIX 3aHATHI C MCIOJIL30BAHHEM UHGOPMALMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIi:

Jlexuus-Bu3yanu3anusi — HU3JI0XKEHUE COJEPKAHUSI COMPOBOXKIACTCS Tpe3eHTanuen (re-
MOHCTpaIel y4eOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B T.4.
WJUTFOCTPATHBHBIX, TpaUuecKux, ayino- U BUICOMATEPHUAIIOB).

JlaboparopHoe 3aHsATHE B (hOpMe BHPTYaTbHOW BHU3yalU3allMU MPOIECCOB W SIBICHUM,
MPOUCXOAAIINX B JKUIKOCTH M JIEITEIBHOCTH C WCIIOIB30BAHUEM CIICIIHATM3UPOBAHHBIX TPO-
TPAaMMHBIX Cpel.

6 YueOHO-MeTOUYeCKOE 00ecTieyeHHe CAMOCTOATEIbHOMH PadoThl 00yYar0IHXCS

[To nucuumnnune «[ uapaBnukay MpeaycMOTpeHa ayJUTOPHAs U BHEAYTUTOPHAS CaMOCTOSI-
TenbHas paboTa 00yJaromuxcsl.



AyIuTOpHas caMOCTOSTENIbHAs paboTa CTYIEHTOB IpEArNoiaraeT WHAUBUIyalbHbIE cole-

CCIOBaHUA U COO6HI€HI/I$I Ha JICKOIWOHHBIX 3aHATHAX, 3allUTYy J'Ia60paTOpHI>IX pa60T " BBIIIOJIHE-
HUC MHAUBUAYAJIbHBIX 3aJaHui Ha MPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe BONPOCHI IS AYAUTOPHBIX MHAMBHAYAJIBHBIX co0eceJOBAaHMI U €000-

INEHUH:

LN a~wNE BOoo~NoOR~WNE

©

0.

1. Tema XungkocTs 1 ee (pU3MIECKHE CBOHCTBA:
CaoticTBa pabouunx xuaxoctTeid. OCHOBHBIE TIOHSATHUS U OMPEICICHHUS KUIKOCTH.
[110THOCTP M yIeTBHBIN BEC KUIAKOCTH.
CKMMaeMOCTbh KHUIKOCTH.
Koaddurnuent oobeMHOr0 CRATHS.
Koo duumeHT TernoBoro pacmmpeHus.
Moaysb ypyrocTa KUAaKOCTH.
Bs13K0CTh XXUIKOCTH.
Koaddurment kuHeMaTrnaeckoi BI3KOCTH JKUIKOCTH.
KaBuTanus xuakocTH, CliocoObl PeI0TBPAICHUS.
OO6nuTepanust >XKUIKOCTH.

2. Tema I'mapocratuka:
I'mapocratuka, OCHOBHBIE MIOHATHUS U ONIPEIAECICHUS.
[ToHsiTHE THAPOCTATUYECKOTO IABICHUS.
EnuHuiel n3MepeHus THAPOCTATHYECKOTO JIABICHUS.
CBolicTBa THAPOCTATUYECKOTO JIaBJICHUS.
[ToHATHS THAPOCTATUYECKOTO JIABICHUS: a0COIFOTHOE, aTMOC(EPHOE, N30BITOYHOE U BaKy-
yM.
Juddepernmansabie ypaBHEHUS DWjepa Ak PaBHOBECHUS KHUIKOCTH.
OCHOBHOE ypaBHEHHE T'MIPOCTATUKHU.
3akoH Apxumena.
3akoH Ilackais.

. MexaHu3M ¢ HCIIOIb30BAHUEM YPaBHEHUS TMAPOCTATUKH, TOMKPAT. U MYJbTUILUIUKATOP.
. MexaHusM ¢ UCIOIB30BAHUEM YPABHEHUS TUAPOCTATUKH, MYJIbTUIUIMKATOP.

. I3mepeHne aBieHns )KUIKOCTH.

. PaBHOBecHe UIKOCTH B COOOIIAIOIINXCS COCYIaX.

. Cuna naBneHus )KUIKOCTH Ha BEPTUKAIbHYIO CTEHKY.

. Cnna naBneHus )KUIKOCTH Ha TOPU3OHTAIBHYIO CTEHKY.

. Cuna naBneHus )KUIKOCTH Ha HAKJIOHHYIO CTEHKY.

OHp CACIICHHUEC TOJIIIMHBI CTCHKH.

. FI/II[pOI[I/IHaMI/IKa, OCHOBHBIC OIIPCACIICHUS.

3. Tema OCHOBBI KHHEMATUKH KUIKOCTH
['eomeTpusi MOTOKOB KUAKOCTH.
Kinaccudukaims moTOKOB KUIKOCTH
PexxuMpl aBmkeHus )kuakoctu. Hucno PeiHonnaca.
JlaMuHapHBIN peXUM JBMIKEHUS KUIKOCTH U €T0 3aKOHOMEPHOCTH.
Pacxon u cpenHsis CKOpOCTh MOTOKA MPU JTAMUHAPHOM PEXHUME.
TypOyneHTHBIN PEKUM JIBHKESHHUSI )KUJIKOCTH U €r0 3aKOHOMEPHOCTH.
3aK0oH HEPA3PBIBHOCTU MOTOKA KUIKOCTH.
[IpuMeHeHre OCHOBHBIX ypaBHEHUHN JABUKEHUS MTOTOKOB KHIKOCTH JIJIST U3MEPEHHUS CKOPO-
CTe! U pacxXoJ0B KUJKOCTH.
MoskeT 1 paBHOMEPHOE, ABMKEHNE OBITh HEYCTAHOBUBIIIMMCS, & HEPABHOMEPHOE - YCTAHO-
BUBIIAMCS?
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10. {aiiTe onpeneneHus U MPUBEANUTE IPUMEPHI BUIOB IBUKECHHUS )KUIKOCTH YCTAHOBUBIIIETOCS
Y HEYCTAHOBMBILETOCS, HAIIOPHOTO U OE3HANOPHOr0, PABHOMEPHOT'O U HEPAaBHOMEPHOTO,
IJIABHO MEHSIOLIETOCS.

11. Yro Takoe nuHUSA TOKA, TpPyOKa TOKa U JIEMEHTapHas CTpyika?

12. Tlpu KaKuX yCIOBUSAX COXPAHAETCS MOCTOSHCTBO Pacxo/ia BI0JIb NOTOKa?

13. B ueM orinume TypOyJI€HTHOIO TEUEHUS KHUJIKOCTH OT JJAMUHAPHOI0?

14. TlosicauTe (hr3UYECKH CMBICI U PAKTUYECKOE 3HaYeHUEe Kpurepus PeitHonbaca.

15. Bausier sin Temmieparypa JKUAKOCTH Ha BEIMYUHY KPUTHUECKONH CKOPOCTH, ITPU KOTOPOI
IIPOUCXOJUT CMEHA PEKUMOB JIBUKEHUS?

16. HazoBuTe cBOICTBA DII€MEHTApPHOW CTPYHKH.

17. O6bsicHuTe, YTO TaKOE JUHMS TOKA, KaK BBITIIUT CTpyHUaTas MOJEb IOTOKA, YTO TaKOe
«OKUBOE CEUEHHE», «CMOUECHHBIN EPUMETP» U «THIPABIUYECKUN paguyc»?

4. Tema OCHOBBI THAPOJUHAMUKH.
1. T'mapoauHaMuka, OCHOBHBIE ONPECIICHHUS.
2. 3aKOH COXpaHEHHS YHEPTUU ISl IOTOKA XKUIKOCTH. Y paBHEHHE bepHyuM 11 moToka uae-
alIbHOM KHUJIKOCTH.
VpaBuenue bepHymum 1151 CTpyHKH UI€aTIbHOM )KUIKOCTH.
VYpaBHeHnue bepHyiun 171 MOTOKa peaibHOM KUIAKOCTH.
VpaBuenue bepHymu 115 CTpyHKH peaabHOM )KUJIKOCTH.

ok w

5. Tema ['mapaBiarueckue COMPOTUBICHUS. PexXUMBI ABMKEHUS KUIAKOCTU
Crioco0bI pe1oTBpaIeH s THAPABINIECKOTO YAapa..
[Totepu Hamopa (gaBieHus), onpeneseMble ATUHON TpyOonpoBoaa, popmyna Japcu.
OmnpeneneHre MECTHBIX TIOTEPh HAIoOpa (J1aBiieHus) B TpyOompoBoe, popmyina Belicoaxa.
Omnpenenenue noteps Haropa (gaBieHus) B Tpydomnposoae, hopmyna lapcu-Belicbaxa.
Pacuer 001iero conpoTuBIeHUS B IPOCTOM TPYOOIIPOBO/IE.
[TocnenoBarenbHOE COETUHEHUE MMPOCTHIX TPYOOIIPOBOIOB.
[TapanenpHOE COeIMHEHNE TPOCTHIX TPYOOITPOBOIOB.
Omnpenenenue MNOTeps AaBJICHUS B PEaTbHOM THAPOCUCTEME.
. ®opmyina Topuuesm.
10. UcredeHune KUAKOCTH Yepe3 MAIOE OTBEPCTHE B TOHKOM CTEHKE.

©CoNo~wWNE

6. Tema HecranmonapHelie Te4eHHUS.

1. KakoBa opmysa cuiIel 1aBlieHUs CTPYH HA JIBIKYIIYIOCS, HA HETIOJIBHKHYIO TIperpamy?

2. Kakne TpyaHOCTM BO3HHKAIOT IIPU pacdy€re BPEMEHHM OIOPOXKHEHMs pe3epByapa Inepe-
MEHHOTO FTOPU30HTAILHOTO CEYEHMUS?

3. Uto npoucxoaut ¢ ko3¢ UIIMEHTOM pacxo/ia K KOHILY Ipoliecca OIOpOKHEHHs cocyna?

4. YCcKOpHUTCS UK 3aMEJIMTCS OTIOPOKHEHHUE COCYa Yepe3 OTBEPCTHE B €T0 JTHE, €CIIU 3TO
OTBEpCTHE CHAOAUTh BHELUTHUM LMJIMHAPUYECKUM HacaaKoM?

5. Uem npeHeOperaroT npu BbIBOJE YPaBHEHUSI HEYCTAaHOBUBILETrOCS IBUKEHUS JKUJIKOCTH
B TpyOompoBoe?

6. B cBs13u ¢ O0BIION BETMYMHOM MHEPIIMOHHOTO HAMopa Kakoe TEXHUYECKOE CPENICTBO
clieflyeT IPUMEHHUTb, YTOObI JABM)KEHHE JKUAKOCTH Ha OCHOBHOM y4yacTKe TpyOOIpoBoja OBLIO
YCTaHOBUBLIUMCS?

7. Yo Takoe rugpoynap?

8. UeM MOHO YMEHBIINTh YAAPHOE NOBBIIICHUE JABICHUSA?

9. UeM racsrcs y1apHbl€ BOJIHBI C TEYEHUEM BPEMEHU?

10. Kak paccunTBhIBalOTCS 3aTOIICHHBIE OTBEPCTHUS M HACAIKH?

11. Kak U3MEHSI0TCS PacXod U CKOPOCTb MPU UCTEUCHHUM KHUJIKOCTH 4Yepe3 IMIMHAPHYE-
CKMI HapyXHbI HACAIOK MO CPAaBHEHHMIO C UCTEYEHHEM €€ U3 KPYIJIOIO OTBEPCTHUS TOTO XKe
JMaMeTpa B TOHKON CTEHKE MOJ] TEM e Haropom?

12. Yem oTimvaeTcsi HAPY>KHbBIM IWIHHAPUIESCKAN HACcaZOK OT TPyObI?
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13. B 4éM 0cOOEHHOCTH MCTEUEHUS KUAKOCTH U3 OOJBIIOTO OTBEPCTHS MO CPABHEHUIO C
UCTEUYEHHEM €€ M3 MaJIOTr0 OTBEPCTHS

14. T'uppocratnueckuit ynap. @opmyina Xykxosckoro H.E. nis runpoynapa.

15. Cnioco6sI mpenoTBpaIeHus THAPABINIECKOTO yaapa

IIpumepHBbIe BONPOCHI JJISl 32U THI J1A00PATOPHBIX PadoT:

1. Tema XungkocTs 1 ee (pU3MIECKHE CBOHCTBA:

1. B uém oTinume XUAKOCTEH OT TBEPABIX TEN U ra3oB?

2. KakoBa B3aMMOCBSI3b MEXY IJIOTHOCTBIO U YACIBHBIM BECOM KUJIKOCTU? YKaXUTE X
CIMHUIIBL.

3. Uro Ha3biBaeTcs KOAOUIHMEHTOM 00BEMHOTO CHKaTHs XKUAKOCTH? KakoBa ero cBs3b C
MOAYJIEM yIpyroctu?

4. KakoBa CBsA3b CKOPOCTH 3BYKa B JKHJKOCTH C MOJIYJIEM YNPYTOCTH U IJIOTHOCTBIO JKH I~
KOCTH?

5. Uto Ha3bIBaeTCA BA3KOCTBIO KUJAKOCTH? B uéMm coctout 3akoH BA3Koro tpenus Heroto-
Ha?

6. B yuem npuHIMNUaNbHAs Pa3HULIA MEXKY CHIIAMH BHYTPEHHETO TPEHHS B KUIKOCTH U
CUJIaMU TPEHHS TIPU OTHOCUTEIILHOM TEepEMEICHUU TBEPBIX TE?

7. KakoBa cBsi3b MEXKIy AMHAMUYECKUM M KHHEMATHYEeCKUM KO3 (UIIMEHTaMH BA3KOCTH?
VKaKuTe uX ¢OUHHIIBI.

8. Kakue BUJIbI CHJI B )KUJIKOCTH PacCCMaTpPUBAIOTCS B TUApaBIUKe?

9. Ykaxure cBoiicTBa uaeasbHOMN KuAKOCTH. C KaKoW LeNbl0 B TUAPABIMKE BBEJACHO I10-
HAATHE 00 MaearbHOU KUAKOCTU? B KakuX Ciiydasix MpH MPaKTUYECKUX pacuéTrax MOXKHO CUUTATh
JKHUJKOCTD U€aIbHOM?

10. Onummre cxeMmy BHcKo3uMeTpa JHriepa. Kakyio BA3KOCTh OH u3MepsieT? YKaKute
CBSI3b YCIIOBHOU BSI3KOCTH C KWHEMATUYECKOM U MOCIIEIHEN - C JTMHAMUYECKOM.

11. Hanumure ypaBHEHHE COCTOSIHUS ra3a U JalTe ONpeeeHUue BXOASAIINX B HETO BEJIU-
YHH.

2. Tema I'mapocraruka:

1.KakoBsI cBOICTBA TUAPOCTATUYECKOTO ABICHUS?

2. OOBsicHUTE PU3NYECKUI CMBICT BEIMUYUH, BXOJAMNX B MU depeHIMaTbHbIE YPABHEHUS
paBHOBECHS JKUAKOCTH DHiepa.

3. KakoBsl (hopma U ypaBHEHHE TOBEPXHOCTH PABHOTO JABJICHUS: IIPU a0COIIOTHOM MTOKOE
KUAKOCTH; NP JABHIKEHUU COCY/A C JKUIKOCTHIO II0 TOPU30HTAIIBHOMN TUNIOCKOCTH C YCKOPEHUEM;
IIPU BPAIIEHUH COCY/A C KHUJIKOCThIO BOKPYT BEpPTUKAJIBHON Oocu?

4. Kak ¢opmynupyetcs 3akoH [lackans? IIpuBenute npumepsl IMIpaBINYECKUX YCTaHO-
BOK B CUCTEME I'MIPONPUBO/A, AEMCTBHE KOTOPhIX OCHOBAaHO Ha 3akoHe [lackans.

5. KakoBbl COOTHOIIEHUSI MEXIy aOCOIIOTHBIM JaBlIEHHUEM, U30BITOUHBIM U BaKyyMMeET-
puyeckum? Yrto Oonbiie: abcomtoTHOe nasienue, papHoe 0,12Mlla, unu u30sITOYHOE, paBHOE
0,06MI1a mpu atmocdepHom nasieHuu pasHom 0,1 MITa?

6. Uemy paBHa B MeTpax BOASHOIO cTOJI0a MbE30METPUUECKas BbICOTA ISl aTMOC(hepHOro
naBieHus?

7. [loueMy 1eHTp JaBJi€HMs BCErJa HaXOAWTCA HIKE LEHTpPa TSKECTH CMOYEHHOH Mo-
BEPXHOCTH IIJIOCKOW CTEHKU?

8. OOBsiCHUTE, UTO TaKoe Mbe3oMeTpuyecKkas U Oapomerpuueckas BbicoTa. Kak ycTpoeH
MEXaHUUYECKUH MaHOMETp?

9. UTto TaKoe 31ropa aBICHUS U IEHTP JaBICHUS?

4. Tema OCHOBBI TUIPOAMHAMUKH.
1. HazoBuTE 3HEPreTHYECKUI CMBICI KayKJI0TO CIaraeMoro ypaBHeHus beprymu.
2. Moxer nu 6bITh Ko3ppurment Kopuomnuca 6onpine neyx? [IpuBeaure npumepsl.
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3. Uro BiuseT Ha YMCICHHOE 3HaUeHHe Kodpdunmenta Kopuonuca?

4. JlaiiTe TEOMETPUYECKOE UCTOJIKOBAHHUE KaXK/IOM COCTABIIAIONIEH YpaBHEHU bepHyIuu.

5. Yro mpezacTasisieT co00il pa3HOCTh OpJUHAT HAMIOPHOUW JTMHUU HICATIbHON KUJIKOCTH U
peanbHOn?

6. Uto npexacraBisieT OO0 pa3HOCTh OPAWHAT HAIIOPHOM JIMHUH U TIE30METPUIECKOM?

7. Kak ynauHee BCero mpoBOJUTH INIOCKOCTh CPABHEHHUS IPU PELICHUH 3a]1a4, CBA3aHHBIX
C UCMOJIb30BaHUEM ypaBHeHus1 bepuymnu?

8. HazoBuTte HazHaueHue mpe3oMerpa, Tpyoku ITuro.

10. Korna HanopHasi U nbe3oMeTpUuecKasl JIMHUM napaienbHsl? Koraga B HampaBieHuH
JBUKEHUS JKUJKOCTH STH JIMHUU COMMKAIOTCS U KOTJIa YJANISIFOTCS OJ{HAa OT APYroii?

11. K kakum BbpIpa’keHUSM IIPUBOJIUTCS ypaBHEHUE bepHyIuIn B ciayyasx: a) HENOIBUKHOM
KUAKOCTH; 0) paBHOMEPHOI'O IBUKEHUS O€3 MECTHBIX COIPOTUBIICHUN; B) UCTECUCHUS KUAKOCTU
Yyepe3 Majoe OTBEPCTHE C OCTPOIl KPOMKOM MpU IOCTOSIHHOM Hamnope?

5. Tema I'mapaBnuueckue CONpOTUBIEHUA. PEKUMBI ABUKEHUS KUJIKOCTH

1. O0bsicHuTe PU3MUECKHil cMbICH Kputepuen: PeliHonbaca, @pyna u Ditiepa. B kakux
CIIy4asiX JOJDKHBI IPUMEHATHCS 3TU KpUuTepun?

2. YKaxkuTe 3aKOH pacHpeeseHus KacaTeabHbIX HANPSDKEHUH B LMIMHIPUYECKOM TpyOo-
IPOBOJIE MTPH JIAMUHAPHOM TEUEHUHU.

3. M300pa3ure 3mtopy CKOpocTeil Ui yCI0BUN MpeAbIAYILEro BoIpoca.

4. KakoBO COOTHOLIEHHE MEXKY CPEIHEN U MAKCUMAJIbHON CKOPOCTSAMU IIPU JIAMUHAPHOM
TEUYEHUH, [IPY PAaBHOMEPHOM TYpOYJIIEHTHOM HAIIOPHOM TE€YEHUHU M B CXKATOM CEYEHUHU CBOOO[-
HOM CTpYyH IpU UCTEUEHUU?

5. OT Kakux napaMeTpoB IOTOKA 3aBUCST IMOTEPH SHEPTHH 110 JJIMHE MIPU JAMUHAPHOM Te-
yeHun?

6. Ilpu kakoMm pexxuMe UMeeT MecTo 0oJiee BBICOKAss HEPABHOMEPHOCTh CKOPOCTEH U MO-
yemy?

7. OOBsACHUTE MOHITUS «TUAPABIMYECKH ITIaJIKUE» U «TUAPABINYECKH ILIEPOXOBATHIE» MO-
BEPXHOCTH. MOXKET JIM OJIHA U Ta K€ TpyOa ObITh «TUIAPABINYECKH TJIAJIKON» U «TUJIPaBINYECKU
IEPOXOBATOMN»?

8. OOBsicHATE OCHOBHBIE JIMHUU M 30HBI CONTPOTHBIICHH Ha Tpaduke Hukypanse.

9. [Nouemy nepBas 30Ha 3TOro rpaduka Ha3bIBACTCS WIMHEHHAs», a MOCIEIHS - «KBajpa-
TAYHAS»?

10. Or kakux (akTopoB 3aBUCUT KOID(PUIMEHT THUAPABINYECKOTO TPEHUS NpU TypOy-
JICHTHOM TE€YEHUH, U 10 KaKuM (pOopMyJiaM MOKHO €T0 OIPEAEIUTH?

11. Kakue conpoTHBIEHHSI HAa3bIBAIOT «MECTHBIMU)?

12. Tlo xakoit popmyiie OnmpeaenstoT MOTEPU SHEPTUH, BEI3BAHHBIE MECTHBIMH COTIPOTHB-
JEHUAMU?

13. Kax onpeaenuTs MOTEPIO0 SHEPTUH NP BHE3AITHOM PACHIMPEHUH TIOTOKA M BHE3AITHOM
CY)KEHHH ero?

14. Yemy paBeH K03 (UIIMEHT MECTHOTO COMPOTHUBIIEHUS MPHU BXOJE KUJIKOCTH B TPYOy
13 OOJIBLIOTO pe3epByapa U MpH BBIXOJE MOTOKA U3 TPYOb! B 00JIbII0N pe3epByap?

15. B uém npuHUUI HAJIOXKEHUS [TOTEPh?

16. 3auem TpeOyeTcst pacCTOSTHUE MEXTy IBYMS CMEKHBIMA MECTHBIMH COTIPOTUBIICHUSMHU
He MeHee 20-50 quameTpoB TpyObl, YTOOBI MPUBECTU JAHHBIE O BETUYUHE KO3(PPUIIEHTa MECT-
HOT'O COIIPOTHUBJIEHMSI B CIIPAaBOYHOM uTeparype?

IIpumepHbIe 3a1aHUA ¥ 321241 JJI51 TPAKTHYECKHUX 3aHATUH NpPeACTaB/IeHbI B
jiekTponHoM u3aanuu Kyrmyb6aes 1. M., Manko E. 1O., YcoB U. I'. 'uapasnuka u ruapo-
MTHEBMOMPUBOJ [ DNEKTPOHHBIN pecypc] : METOUYECKHE YKa3aHHsI K KOHTPOJIbHBIM paboTam 1o
JucHuIImHaM "MexaHnka )KuIKocTu U ra3za", "I'mapasnuka”, "I'uapasivuka v ruIpomHEBMO-
npuBon"; MI'TY, Kadenpa ropHsIx MaIllivH U TPaHCIOPTHO-TEXHOJIOTHUECKUX KOMILIEKCOB. -
MarnuToropck : MI'TY, 2012.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CtpykTypHBIT
PYKXTYP [Tnanupyemsle pe-
HIIEMEHT OrneHoYHbIE CpEACTBA
3yJIbTaThl O0y4YEeHHUS
KOMIIETEHIIUU

OIIK-3 CIIOCOOHOCTD HpI/IO6peTaTB HOBBIC MATEMATUYCCKUC N ECCTCCTBCHHOHAYYHbLIC 3HAHUS, UCIIOJIb3Yysd COBPCMCHHDBIC O6paSOB8.TeJ'IBHBIe nu I/IH(I)OpMaI_[I/IOHHBIe
TCXHOJIOTNH

3HaTh — ocHOBHbIE onpe- | [lepeueHs TeopeTHYECKUX BOIPOCOB K 3a4€TY:
JIEJICHUS U TTIOHSITHS 1. CaoticTBa pabouunx >kuakocteil. OCHOBHbBIE TTOHATHS U OMPEIEICHUS KUIKOCTH.
0 OUCLIUIIINHE; 2. TInOTHOCTH ¥ yAETIbHBINA BEC )KUIKOCTH.
— ocuoBHBIe MeTO- |3. CXMMaeMOCTb JKHIKOCTH.
bl ICCTIEIOBAHMUH, 4. KoodduimeHt 06beMHOT0 CxKaTHSL.
UCIIONb3YEMBIX B 5. KoadduimeHT TemioBoro pacimmpeHus.
TU/IPABIIMKE; 6. Moaynb ynpyrocTH >KUIKOCTH.
—  OCHOBHbIE MPO- 7. Bs3KOCTB KHIKOCTH.
I1ECCHI, IPOMCXOIS- 8. KosddunneHnt knHeMaTHUeCKON BA3KOCTH KHUIKOCTH.
M€ B JKHIKOCTSX 9. KaBuramus >XKUAKOCTH, CLIOCOOBI MPEIOTBPAIICHUS.
—  OCHOBHbIC (H3u- 10. O6auTepanus KHUJIKOCTH.
YecKue CBOMCTBA 11. I'mxpocraTriKka, OCHOBHBIE IOHATHS U OIPEIEIIECHHS.
JKUIKOCTEH; OCHOB- 12. TlonsiTHE TUAPOCTATUIECKOTO JABICHHUS.

HbIE YPABHEHMUS U 3a- 13. EnuHMIBI ©3MEPEHUS THIPOCTATUICCKOTO JaBIICHHS.
KOHbI TH/[POCTATHKH; 14. CBoiicTBa THAPOCTATUIECKOTO JABICHHUS.

OCHOBHBIE TIoNnoke- | 19- TIOHATHS rHAPOCTaTHYECKOTO AABIEHH: a0COTIOTHOE, aTMOC(EPHOE, H30BITOYHOE U BAKYYM.
HUS ¥ yPaBHEHHS 16. Iuddepenunansupie ypaBHeHUs: Diliepa /Ui paBHOBECHS KHUIKOCTH.
IUAPONHAMUKY 17. OcHoBHOE ypaBHEHHE THIPOCTATHKHU.

18. 3akon Apxumena.

19. 3akon ITackans.

20. MexaHu3M C UCTOIb30BAHUEM YPAaBHEHHSI THIPOCTATUKHU, TIOMKPAT. U MYJIbTUILTUKATOD.
21. MexaHHU3M C HCHOIb30BaHUEM YPAaBHEHUS THIPOCTATHKH, MYJIbTUILUTUKATOP.

22. VIamMepeHue aBiIeHus )KUKOCTH.

— Ha ypOBHE 0CBOe-
HUS MaTepuana,

MPEJICTaBJICHHOTO Ha
ayTUTOPHBIX 3aHATH-




CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Inanupyemsle pe-
3yJIbTaThl 00Y4YeHUs

OneHouHBIE CpescTBa

SIX C TOTIOJTHHUTEIIb-
HBIM HCIIOJIb30BaHH-
€M OCHOBHOH U J0-
MOJHUTEIBHOM JIUTE-
paTyphl, a TaKxXe Mmy-
TEM HCIOJIL30BaHUS
BO3MOKHOCTEH MH-
(dhopMaImoHHOH cpe-
JIBI

23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

PaBHOBecue KUIKOCTH B COOOIIAIOIINXCS COCYAAX.

Cuna naBneHus )KUJIKOCTH Ha BEPTUKAIbHYIO CTEHKY.

Cwita njaBieHus KUIKOCTH HA TOPU30HTAIBHYIO CTEHKY.

Cuna naBneHus )KUJIKOCTH Ha HAKJIOHHYIO CTEHKY.

OrnpezenieHne TONIUHBI CTEHKH.

I'mppoaviHaMuKa, OCHOBHBIE OIIPEIEIICHNUS.

['eomeTpust MOTOKOB KUAKOCTH.

Knaccudukaiysi noTOKOB KUIKOCTH

Pexxumnl nBrxkennd xxuakoctu. Yucio PeliHonbpaca.

JlamuHapHBIN peXUM JBUKEHUS )KUJKOCTH U €T0 3aKOHOMEPHOCTH.

Pacxon u cpeaHsisi CKOpOCTh MOTOKA ITPH JIAMUHAPHOM PEKUME.

TypOyneHTHBII pexXuM IBUKEHUS )KUJIKOCTH U €r0 3aKOHOMEPHOCTH.

3aKOH HEpa3pbIBHOCTH MTOTOKA KUAKOCTH.

3aKOH COXpaHEHMsI SHEPTUu JJIsl OTOKA )KUIKOCTH. Y paBHeHHe bepHyn 1715 MOTOKa HiealbHON )KUIKOCTH.
YpaBHeHnue bepHysum 17 CTpYHKH UACAIBHON KUAKOCTH.

VYpaBHeHnue bepHyiun 171 MOTOKa peaibHOM KUIAKOCTH.

YpaBHeHue bepHymm 11 CTpYHKH peanbHON KUIKOCTH.

[IprMeHeHrEe OCHOBHBIX YpaBHEHUH JBM)KEHUSI TOTOKOB KMJIKOCTH /ISl U3MEPEHUS CKOPOCTEN U pacX010B KUIKOCTH.
I'mppocratnueckuii ynap. @opmyia Xykxosckoro H.E. nns rugpoynapa.

Crioco0bI IpeA0TBpalleH!s THAPABINYECKOTO yAapa..

[Torepu Hamopa (aBieHus), onpeaesseMble JUIMHONW TpyOonpoBoaa, popmyna Jlapcu.
Ornpesenienre MECTHBIX TIOTEPh Haropa (IaBieHus) B TpyoomnpoBoe, popmyra Belicoaxa.
Omnpeznenenue noTeppb Haropa (aBjieHus1) B Tpyoonposose, hopmyna Japcu-BeiicOaxa.
Pacuet o01iero conpoTUBIIEHUS B TIPOCTOM TPYOOIIPOBOJIE.

[TocnenoBarenbHOE COETUHEHNE TPOCTHIX TPYOOITPOBOJIOB.

[TapamnensHOE COeIMHEHNE TPOCTHIX TPYOOITPOBOIOB.

Omnpenenenye NOTeph AABJIECHUS B PEATILHON THAPOCUCTEME.

®opmyna Topuuennu.

Hcreyenune :KUAKOCTH YepeE3 MAIIOE OTBEPCTUE B TOHKOU CTEHKE.
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Inanupyemsle pe-

OneHouHBIE CpescTBa
3yJIbTaThl 00Y4YeHUs

TeOpeTI/I‘IeCKI/Ie BOIIPOCKHI, TECThI

YMmeTb peuiaTh 3aJ1a44 ruj- [TpakTrdeckue 3aqaHus MPEACTaBICHBI B AIeKTpoHHOM wu3nanuu Kyrmybaes U. M., Mamnko E. 1O., Ycos U. I'. I'ua-
POMEXaHHNKH; paBJIMKa U THAPOIHEBMONPUBOJ [DJIEKTPOHHBIN pecypc] : METOIMYECKHE YKa3aHUsl K KOHTPOJbHBIM paboTaM IO TUCIHUII-
nuHaMm "MexaHuka kuJIkocTd U raza", "I'mapasnuka", "I'mapasnuka u ruaponHeBmornpuson”; MI'TY, Kadenpa ropusix
BBIIIOJIHATH THUIIOBBIE | MAILMH U TPAHCIOPTHO-TEXHOJIOTUYECKUX KOMILIEKCOB. - Maruuroropck : MI'TVY, 2012.
THIPaBIIMYECKHE IIpumepHbIe BapruaHThI 3aJaHUI

3agauya 1. Onpenenuts yewius F Ha mToke, ckopocTu nepeMenieHus v, padoTy, COBEpIIAEMYIO P IBUKEHUH LITO-
Ka, JUIsl TPEX CXEM MOJKIIOYEHMs] FMAPOLMIMHAPA C OJHOCTOPOHHUM ILITOKOM IIPH 3aJlaHHBIX JuameTpax nopuwHs D u
mToka d, TaBiaeHusx p; u P, , pacxone Q, mmuHe xona mToka L.

pacueTtsl TpyOoITpo-
BOJIOB;

CaMOCTOSATCIIbHO V1

A =
npuoOpeTaTh 0TOoI- I

l-

HUTCIBbHBIC 3HAHUA U

YMEHUS;

Q 1 pl p2 v
apryMeHTHPOBAHO '

00OCHOBBIBATH I10- I

JIO’KEHUS TIPEIMET- -

HOU 00J1aCTH 3HAHUS |

p2 pl ! Q

MIPUMEHATH ITPABOBbIE

1 HOPMAaTUBHBIC aKThI I

B c(hepe OezomacHo-
CTH, OTHOCSIIITXCS K |
BUJY U OOBEKTY MPO-
(deccuoHanbHOM nes-

TEJIBHOCTU Q l pl
Ne Bapuan- 10
Ta
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Inanupyemsle pe-
3yJIbTaThl 00Y4YeHUs

OneHouHBIE CpescTBa

Auamerp 16 32 40 50 63 80 10 125 16 32
HOPIIHS, MM 0 0
Auamerp 10 20 25 30 50 50 63 90 80 20
IITOKa, MM
JlaBie-
e p,. MTa 4 6,3 25 16 32 10 20 28 20 4
JaBne-
e p, . MITa 0,7 0,8 0,6 1,2 2 1 13 1.6 13 0,7
Pacxon Q , /s ) 10 12, 20 80| . 120 g5| 140 . 40 2
X0 IITOKa 20 10 16 40 110 80 63 140 45 20
LM 0 0 0 0 0 0 0 0 0 0

3agaua 2. XXuakocTb KMHEMAaTUYECKON BSI3KOCTBIO V IOCTYNAeT U3 OTCTOMHMKA C MOCTOSIHHBIM YPOBHEM IO TPYOO-
npoBoay JuimHHON L n nnamerpom d mpw mepoxoBatoctn A = 0,02MM B éMKocTh BMecTUMOCTEIO V . [Ipu 3aganHOM 3Ha-
ueHnH K09 (PUIIMEHTA MECTHOTO COTPOTUBIIEHHUS TIPOOKOBOTO KpaHa & 1 EMKOCTB V HamonHsiercs 32 T 4acos. Bo ckoiib-

KO pa3 ClieJlyeT YMEHBIIUTH CONMPOTHBIIEHUE KpaHa, 94TOObI B N pa3 COKPAaTUTh BpeMs HalOJTHEHUs: EMKocTH V ?
[Tpu perenunn 3a1a4u ClieyeT y4eCTh BCE MECTHBIE CONTPOTUBIICHHUS (/IS JIAMUHAPHOTO TEUSHHsI) U TPEHHE 110 JJINHE
L . Onpenenennie 06JaCTH CONPOTUBICHUS 00513aTENBHO.
TpybomnpoBoxa Ha AnvHe L MMeeT B rOpU30HTANIBHOM MIIOCKOCTH U3THOBI B (hopMe:
- OJIMHOYHOTO TUTABHOTO KOJICHA C OTHOIIEHHWEM pajanyca 3akpyrienns R k quamerpy d pasuom 0,75 (R/d = 0,75) u yT-
som nioBopota 90° (cxema B mis Bapuantos 0 u 1).];
- cIBOCHHBIX 10 cxeMe C TakuXx ke KOJIeH (JJIs BapuaHToOB 2 U 3);
- CIIBOGHHBIX 1O cxeme D Takux e KoyieH (st BapuaHToB 4 1 5);
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CTpYKTYpHEIH [Inanupyemsle pe-
JIEMEHT OneHouHBIE CpescTBa
3yJIbTaThl 00Y4YeHUs
KOMIETEHINH
- IByX CIIBOGHHBIX 1O cxeMe D Takux e KOJIeH, HO C MPSIMBIM MTPOMEXYTKoM Mexay Humu | > 20d (as BapuantoB 6 u
7);
Kpan
—_—== [TpodKoBbIi
T PR
] — A I
v_
B BapuanTax 8 u 9 xosneH Her.
Ne 0 1 2 3 4 ) 6 7 8
9
Bapuanra
v, 2, 1,5 1, 5
W2/c*107 12 30 5 2 0 0 50 30 20 25
ol 32 25 20 18 o ,° 52 s S
L, 4 5 6 7 4 5 6 7 4 5
M
d, 2
32 20 25 20 16 25 32 20 25
MM 0
s 18 21 10 15 20 1 10 9 221 20
M 5 6
X 7 9 5 6 7 . 8 5 10 8
qac 0
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CTpyKTypHBI

[Inanupyemsle pe-

3IIEMEHT OueHoYHbIE CpeCTBA
3yJIbTaThl 00Y4YeHUs
KOMITCTEHIHH
2, 1, 1, 1, 1, 1, 1,
n 1,6
5 5 3 8
Brnaners OCHOBHBIMH METO/Ia-

MU pacyeTa ruipaB-
JUYECKUX CUCTEM;
WHKXCHEPHOU TepMHU-
HOJIOTHEH B 00JaCTH
TUIPaBIIHKY;
HaBBIKAMH H3MEpe-
HUS JaBJICHUS U pac-
X0/J1a )KUJIKOCTH B
THIPaBIMYECKUX
CUCTEMaX;

HaBbIKAMU ¥ METO/IH-
KamMu 00001IeHHs pe-
3yJbTAaTOB PEIICHHUS;
croco0aMu OIleHUBa-
HUS 3HAYUMOCTHU U
MIPAaKTUYECKOU MpHU-
TOJTHOCTHU TIONTy4YeH-
HBIX PE3yJIbTaTOB

HaBrsikamu HU3MCPCHUA JABJICHUA U pacxoda ) KUAKOCTH B T'MAPABIMYCCKUX CUCTEMAX
HaBBIKaMW U MCTOAUMKaMH O606HI€HI/I$I PE3YIbTAaTOB PCIICHMA, crocodamu OLICHUBaHWA 3HAYNUMOCTU U HpaKTquCKOﬁ

MMPUTOJHOCTH MOJYUCHHBIX PE3YJIbTATOB CTYACHT OBJIAZICBACT IIPHU BbBIITIOJIHCHHUU J'Ia60paT0pHBIX pa60T n O6pa6OTKI/I

OKCIIEPUMEHTAIBHBIX JaHHBIX.
Criucok n1abopaTOpHBIX paboT
1 CBoiicTBa JKUIKOCTH
2 V3MepeHune ruipocTaTHYECKOro AaBICHHS
3 Nmroctpanus ypaBHeHus: bepHynnu
4 PexxuMbl IBUKEHUS TOTOKA KUJAKOCTH
5 Onpexnenenne NOTEPH HAMOPA MO JAJTUHE
6 OnpezaeneHne MECTHBIX MIOTEPh HAMopa.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[IpomexxyTouHasi aTTecTanus Mo JAUCHUIUINHE «[ MIapaBivKa) BKIIOYAET TEOPETUYCCKHE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOITUMUCS 3HAHUH, M TIPAKTHUECKUE
3aJIaHUsl, BBISBIISIONINE CTEIIEHb COPMUPOBAHHOCTH YMEHHI U BJIaJICHHIA, IPOBOJUTCS B (hopMme
3ayera.

Jiist mpoBeieHUs] KOHTPOJISL 3HAHUI, YMEHUH M HABBIKOB CTYACHTOB IO JUCIHUILTUHE pa3-
paboTaHbI:

— DJIEKTPOHHBIE OJaHKH TECTOBBIX 3a/JIaHUH JIJISl TIPOBEICHHS BXOJIHOTO M TEKYIIETO KOH-
TPOJIA, & TAK)KE UTOTOBOM IIPOMEKYTOUHOM aTTECTALlUU 110 TUCLUILINHE;

- 3aJJaHHS HA BBIIIOJHEHNUE KOHTPOJIBHBIX padoT.

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— Ha OIICHKY «3a4TeHO»— 00YJarOIIUICs MMOKa3bIBAET MOPOTOBEII yPOBEHH CHOPMUPOBAH-
HOCTH KOMITETCHIIUH, T.€. MOKA3bIBACT 3HAHMS HA YPOBHE BOCIIPOM3BEICHUS M OOBSCHCHUS MH-
(dopManuu, UHTEIJIEKTYyaJIbHbIE HaBBIKM PELIEHUS MPOCTHIX 3a/a4; 00ydaroluiics NeMOHCTpPHU-
pPYET MOPOTOBbIi YPOBEHb CHOPMUPOBAHHOCTH KOMIICTEHIIHIA: B X0JI¢ KOHTPOJIBHBIX MEPOIIPH -
THHU JOITYCKAarOTCA OI_HI/I6KI/I, MMPOABIACTCA OTCYTCTBHUEC OTACIbHBIX 3HaHHﬁ, YMGHI/If/'I, HAaBBIKOB,
00yYaroIUNCs UCIIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHCHUS TIPU ONICPUPOBAHUU 3HAHHUSIMU M yMeE-
HUSMU TIPU UX [IEPEHOCE HA HOBBIC CUTYAIIHH.

— Ha OIICHKY «HEYIOBJIETBOPHUTEIbHO» (HE 3a4TeHO) — OOyYaroMIMKCS JEMOHCTPUPYET
3Hanus He Oosiee 20% TeopeTHdecKoro MaTepuaia, AOMYyCKAeT CYIIeCTBEHHBIC OMUOKHU, HE MO-
JKET MOKa3aTh WHTEIUICKTYaIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

8 YueOHo-MeTOIMYEeCKOE U HHPOPMAIHOHHOE o0ecTeyeHre TUCIUTLTHHBI (MOTYJIs])

a) OcHoBHas JIMTEpaTypa:

1. CazanoB U. U. I'mapaBnuka [DaekTpoHHbIid pecypc]: yueOnuk / Casanos U. U.,
Cxupr-nagze A. I'., Usanos B. U. - M.: KYPC, HUI] UHO®PA-M, 2017. - 320 c.: 60x90 1/16. -
Pexxum nmocryna: http://znanium.com/bookread2.php?book=601869 . - 3arn. ¢ skpana. - ISBN
978-5-906818-77-5.

2. llletimak A. A. T'mapaBivka v THAPOITHEBMOTPUBOI. OCHOBBI MEXaHUKHU JKUAKOCTH U
ra-3a [DnektpoHHblii pecype] : yueOnuk / A. A. lleiinak. — 6-e u3n., uchp. u gom. — M. !
NH®PA-M, 2018. — 272 C. — Pexum JOCTyTa:
http://znanium.com/bookread2.php?book=937447 . — 3arx. c sKpaHa.

3. repennuxt, J.B. I'mapasnuka : yueouuk / J.B. IlItepennuxt. — 5-e uznm., crep. —
Cankr-IlerepOypr : Jlanb, 2015. — 656 c. — ISBN 978-5-8114-1892-3. — TekcT : 3JI€KTpOH-
Hbiil // Jlanb : snekTpoHHO-OMOMHOTEeYHas cucrema. — URL: https://e.lanbook.com/book/64346
(mara oopamienus: 31.08.2019). — Pexxum moctyma:

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. Kpectun, E.A. 3aiauHuk 1Mo ruipaBiIdKe ¢ IpUMEpaMH pacueToB | yueOHoe mocobue /
E.A. Kpectun, U.E. Kpectun. — 4-e u3na., crep. — Cankr-IlerepOypr : Jlans, 2018. — 320 c.
— ISBN 978-5-8114-1655-4. — Tekcr : anektponHslid // JlaHb : 3JIEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/98240 (nara o6pamenus: 31.08.2019). — Pexum
JOCTYTIA: JIJIsl aBTOPHU3. TIOJIH30BATENCH.

2. Koseipp, ULE. TlpakTukym 1o runpasiuke : ydeOHO-meToamueckoe nmocodue / W.E.
Ko3bips, N.®. [Tukanosa, H.B. XanoB. — Cankr-IletepOypr : Jlanp, 2016. — 176 c. — ISBN
978-5-8114-2043-8. — Tekcr : anekrpoHHbIi // JIaHb | 271eKTpOHHO-OMONIMOTEYHas CHCTEMa. —
URL.: https://e.lanbook.com/book/72985 (nara obpamenus: 31.08.2019). — Pexxum gocryma:
JUIS aBTOPH3. MOJIb30BaTENCH.

B) Meroanyeckue yKazaHus:


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/72985

1. Mauko E.1O., Ycos N.I'. MexaHuka ®UAKOCTH U ra3za: MeTtoauyeckue yka3zaHus K Ja-
O6opaTopHbIM paboTaM IO AUCHUILTUHAM «MexaHuKa >KUIKOCTH M razay, «[ uapaBivka» ¢ HcC-
MOJIb30BAHNUEM 3KCIIEPHUMEHTAFHONW yCTAaHOBKM Uisi cTyAeHToB HanpasieHnid 190100 u cnenu-
anpHOCTer 190205. Marautoropck: 'OV BITIO « MI'TVY», 2013. - 24c.

2. Marko E.1O., Yco N.I'. Mexanuka XHJIKOCTH U Ta3a: MeToANYECKHUe YKa3aHus K Ja-
OopaTopHbIM paboTaMm IO AUCHUILTUHAM «MexaHuKa >KUJIKOCTH M razan, «['uapaBiidka» ¢ Hc-
MOJIb30BAaHUEM MMHUTALMOHHBIX Mojenel s crynaentoB Hamnpasienuit 190100 u cneumanbHO-
creit 190205. Maraurtoropck: 'OY BIIO « MI'TY», 2013. — 40 c.

3. Kyrny6aes, . M. I'mapaBiuka ¥ THAPOMHEBMONPHUBOJ | METOAWYECKHE YKa3aHHUS K
KOHTPOJIbHBIM paboTaM Mo AUCHUIUTHHAM "MexaHuka )uaKocTu u ra3a", "I'mapasouka", "I'ua-
paBinuka u rugponHeBmonpuBoa” / . M. Kyrtnybaes, E. 0. Manko, U. I'. Ycos ; MI'TVY, Ka-
deapa TOpPHBIX MAalIUH M TPAHCHOPTHO-TEXHOJOTMUYECKHUX KOMIUIEKCOB. - MarHUTOropck :
MI'TVY, 2012. - 1 sanextpos. onrt. auck (CD-ROM). - URL:

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

4. Mariko, E. 0. 'uapasiuka U TUAPOITHEBMOIIPHUBO/L & JTabopaTopHblid npaktukym / E.
10. Mauko, 1. T'. YcoB ; MI'TY. - Marauroropck : MI'TY, 2014. - 1 snekrpon. ont. auck (CD-
ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=1549
.pdf&show=dcatalogues/1/1124731/1549.pdf&view=true (mara oOpamenus: 31.08.2019). -
MakpooObeKT. - TeKCT : 31eKTPOHHBIH.

5. MakapoB A.H., Kyrny6aes .M. , Mauko E.1O., Kyapsmos A.A., YcoB U.I'. OnbiT-

HOE TOATBEPKIICHUE MEXaHWKa >KUJIKOCTH KHAKOCTHBIMU Tpubopamu: Mertoaudeckue yka-
3aHUA K JIaOOpaTOpHBIM paboTaM MO JUCHUIUTMHAM «MexXaHHKa KUAKOCTU U ra3a» JJis CTY/ACH-
toB cnenuanpHocter 130400, 190109, 150201, 151001 Bcex dopm oOyueHus. MarHUTOrOpeK:
'Oy BIIO « MI'TY», 2013. - 22c¢.
6. IlogroroBka K cnade rocyJapCTBEHHOIO 3k3ameHa o cnenuaibHocTH 23.05.01 Hazemuble
TPaHCIIOPTHO-TEXHOJIOTHYecke cpeacTBa. Yacts 1 : yueOHoe mocobue [amns By3oB] / U. I'. Ycos,
E. 0. Mamxo, B. C. Benukanos, O. P. IlandunoBa ; MarHUTOrOpPCKHiA TOC. TEXHUYECKUN YH-T
umM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. W. Hocosa, 2020. - 1 CD-ROM. - ISBN 978-
5-9967-1916-7. - 3aru. c TUTYIL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4229.pdf&show=dcatalogues/1/1537
352/4229.pdf&view=true (gara oopamenus: 09.10.2020). - MakpooObeKT. - TeKCT : ANEKTPOH-
HBIHA. - CBefeHus nocTynHbl Takke Ha CD-ROM.

r) IIporpammuoe obecnieyenue 1 MHTEpHET-pecypcebl:
IIporpammuoe o0ecnieyenue

HaumenoBanue Ne norosopa CpoKk JeiicTBUS JIUIICH-
110 3UHU
MS  Windows
7  Professional (s J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office
2007 Professional Ne 135 o1 17.09.2007 6eccpodHo
7Zip CBOOOJIHO PACIPOCTPAHIEMOE 0OECCPOUHO
DIIEKTPOHHBIE
TUTAKATRL MO JUCHH- K-278-11 or 15.07.2011 GeccpodHo
muHe "['mapaBnuka
u ruaponpusoa”
FAR Manager CBOOOJTHO PACTIPOCTPAHIIEMOE 0OECCPOIHO
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IIpodeccnonanbHbie 6a3b1 JAHHBIX H HH(POPMALIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBaHue kypca CchUIKa

OnexkTpoHHas 0a3a NepuoOaUYEcKUX u3gaHuii East

View Information Services, OO0 «MIBUC» https://dlib.eastview.com/

HaI_II/IOHaJ'IBHaH I/IH(bOpMaHI/IOHHO-aHaJ'II/ITI/ILIeCKaH

oo URL:
cucreMa — PoccuiiCkni MHIEKC HAyYHOTO LUTUPOBAHUSA

https://elibrary.ru/project_risc.asp

(PUHIL)
[TouckoBas cucrema Axamemus Google (Google URL:

Scholar) https://scholar.google.ru/
Nudopmanmonnas cucrema - EquHoe okHO 1ocTyIa URL:

K MH(GOPMALIMOHHBIM Pecypcam http://window.edu.ru/
desepaabHOE TOCYIaPCTBEHHOE OIODKETHOE ydpe-

xaenue «DepepanbHblii HHCTUTYT HMPOMBIILICHHON CO0- URL: http://www1.fips.ru/

CTBEHHOCTH)

9 MaTepuajibHO-TeXHUYECKOE o0ecreyeHue JUCHUILINHBI (MOTYJIs1)

MaTepI/IaJILHO-TeXHI/I‘IeCKOG obecneyeHne JUCHUITIIINHBI BKIIFOYACT:

B cootBeTcTBUM C y‘Ie6HLIM IUIaHOM IO JUCHUINUIMHE IMPEAYCMOTPCHDBI CJICAYIOMINC BU-
Il 3aHSATHUH: JICKIUHA, IMMPAKTUICCKUC 3aHATHA, Ha60paT0pHI)Ie 3aHATUA, CaMOCTOATCIIbHAaA pa60-
Ta, KOHCYJIbTAllUH, 3a4CT.

VuebHbIe AyAUTOPpUHN IUIA IPOBCACHUS 3aHATUH JICKOMOHHOI'O THUIIA:
- MYHBTHMeﬂHﬁHBIe CpeacTBa XpaHCHH:, MEpCaAadnd U IIPCACTABIICHUS I/IH(i)OpMaI_II/II/I.

VY4yeOHble ayIUTOPUM I MPOBEACHMS 3aHATHH U1 MPOBEICHHs MPAKTUYECKUX 3aHs-
THIA:

- MyJIbTUMEIUIHbIE CPEJICTBA XPaHEHMs], Iepeaay U peCTaBIeHUs HHPOPMALIUY;

- I0CKa, MYJIbTUMEAUNHBIN POEKTOP, KPAH.

VY4eOHble ayAUTOpPUM JAJISl IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTALIUMH,
TEKYIEro KOHTPOJI U MIPOMEKYTOYHOU aTTECTALlUU

- MyJIbTUMEIUIHBIE CPEJICTBA XPAaHEHUS, IEpeAauu U MpeACcTaBlIeHus: HHPOpMaIUY;

- I0CKa, MYJIbTUMEAUNHBIN IIPOEKTOP, DKPaH.

[TomemeHuns 7151 CaMOCTOSITEIBHON PaOOTHI 00YYarOIIINXCS:
- TIepCOHaIbHBIC KOMIBIOTEpHI ¢ makeTtom MS Office, BBIX00M B MHTEPHET U C JIOCTY-
TIOM B AJIEKTPOHHYIO 00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemienust Uit XpaHeHUsI ¥ MPOPUIAKTHUECKOTO 00CTyKUBaHUSI yueOHOTrOo 000pyI0-
BaHUS:

- CTeIJIXKHU ISl XpaHeHHs y4eOHO-HATTSAHBIX MOCOOH U y4eOHO-METOAUYECKON JOKY-
MEHTAIUH.

VY4eOHble ayAUTOpUH I TPOBEIEHUS 1a00paTOPHBIX PadoT:

Komrnekc yueOHbIi « upaBinyecKkrue IpUBOIbI U CPEICTBA AaBTOMATU3ALIUNY;
Kommiekc yuebnsiii «I napoaBToMaTHKa;

Komriekc amst oTpaboTKH HABBIKOB MPOSKTUPOBAHUS;

JlabopaTopus yueOHas runpaBindeckas «Kamempkay

25



