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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenssMu ocBOEHUS AUCUUIUIMHBI (MOTyJ1s) «MeXaHuKa )KUAKOCTH U Ta3ay SBISIFOTCSA:

- (¢opMupoBaHHE Yy CTYACHTOB 3HAHWHA 3aKOHOB TUAPOCTATUKH, TUAPOJAUHAMUKH,
nproOpeTeHne HaBBIKOB PEIICHHS 33124 THAPOCTATUKU U THAPOJUHAMUKH;

- OBJIaJICHHE JOCTaTOYHBIM YPOBHEM MPO(ecCHOHATBbHBIX KOMIIETEHINI B COOTBETCTBUH
¢ tpeboBanusamu PI'OC BO mno nanpanenuto 15.03.02 TexHomormueckue MalIMHBI H
obopyoBaHue.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucrunauHa MexaHuKa >KHAKOCTH M Ta3a BXOJWT B BAapUATHBHYKO 4YacTh y4eOHOTO
TUTaHa 00pa30BaTEIHLHON MPOTPAMMBL.

Jisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(hopMHUPOBaHHBIC B pe3y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

dusuka

Marematuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLUUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YICHHSI UCIIUILTNH/TIPAKTHK:

I'maponpuBoa v rHApPO-, MTHEBMOABTOMATUKA METAJLIYPIHYECKOTO IPOU3BOACTBA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBOCHHMS IUCHUIUIMHBI (Momynst) «MexaHWKa KUAKOCTH W Taszay
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

[1K-2 ymeHueM MoaenupoBaTh TEXHUYECKHUE OOBEKTHI U TEXHOJIOTUYECKHUE MPOIIECCHI C
MCIIOJIb30BAaHUEM CTaHJAPTHBIX AKETOB U CPEACTB aBTOMATU3UPOBAHHOIO TPOCKTUPOBAHMS,
TOTOBHOCTBIO MIPOBOJUTH IKCIIEPUMEHTHI 110 3a/IaHHBIM METOJAMKaM ¢ 00pabOTKOM 1 aHAIU30M
pe3ynbTaTOB

3HaThb ITpornecchl, TPOUCXOAAMINX B paO0OUUX KHUIKOCTIX MPH UX IBUKEHUU U B
0-KO€;

OcCHOBHbBIE 3aKOHBI THAPOMEXAHUKU

CriocoObl MO/IETUPOBAHUS IIPOLIECCOB MEXAHUKH JKUJIKOCTH U ra3a

YMeThb COCTAaBJIATH PACYCTHBIC CXEMBI JJIA MOJACIUPOBAHUA ITPOUCCCOB MEXaHUKN
KHUIOKOCTH U ra3a
peaTth 3aJa4 KWHEMAaTUKN U JTUHAMUKHU X KUIAKOCTHU

Buianers OCHOBHBIMHU METOZAMH MOJAEINPOBAHHUS ITPOLIECCOB MEXAHUKHU KHUJIKOCTH U
rasa;

METOAAaMH IPOEKTUPOBAHUS U pacyeTa UAPABIMYECKUX U THEBMATHYECKUX
CUCTEM C MCIOJIb30BAHMEM MAaTEMATHYECKOI0 aHAJIN3a U KOMIIBIOTEPHOTO
MOJICJIINPOBAHN,

OCHOBHBIMM METOJIaMU PELlIeHUS 3a7au B 0071aCTU MEXaHUKH JKUJKOCTH U
rasa

Croco0amMM COBEPILIEHCTBOBAHUS NPO(ECCHOHAIBHBIX 3HAHUN M YMEHUHN
IyTEM HCI0JIb30BaHMsI BO3MOXKHOCTEH MH(OPMAIIMOHHOMN CPEJIbI.




HIIK-1 ymeHueM BCcrosib30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIUIIIMH B
HpO(I)eCCHOHaHbHOﬁ JACATCIIbHOCTH, HpI/IMeHHTB MCETOAbI MATCMATHUYCCKOI'O aHAJIN3a U
MOJICIIUPOBAHUS, TEOPETUUECKOTO U SKCIICPUMEHTAIIBHOT'O UCCIIEOBAHUS

3HaTh

MU3BECTHBIC ITOXOAbI K OICHKE ) KUAKOCTH U ra3a,
KJIFOYCBLIC PA3/Inius CYIICCTBYIOIMHNX IMOAXO0OO0B;
JOCTOMHCTBA U HEAOCTATKHN U3BCCTHBIX ITOJAX0J0B

YMeTn

CaMOCTOSITEJIbHO IPUOOPETaTh 3HAHUA B 00JIACTH MEXaHUKHU )KUJKOCTU U
rasa ¢ MCIOJIb30BaHUEM y4eOHOM U CIIpaBOYHOM JINTEPATYPHI,
rOCYJJapCTBEHHbIX CTAHJAPTOB U HAYYHBIX IYOJUKaIUii;

MPUMCHATH NOJTYUCHHBIC 3HAHWA Ha MCXKIUCHUIIJIMHAPHOM YPOBHC,
Bb10upath v IpUMEHATh MaTEMaTHUECKUE METObI, (PU3NYECKHUE 3aKOHBI IS
peLIeHUs IPAKTUYECKUX 3a1a4

Brnaners

croco0amMu JeMOHCTPAIMK YMEHHS aHATM3HUPOBATh U3BECTHBIE MOIXObI;
croco0amMM COBEPILIEHCTBOBAHUS NMPO(eCCHOHAIBHBIX 3HAHUH C
HCIO0JIb30BaHNEM MH(POPMALIMOHHOMN Cpebl;

po(eCCHOHATILHBIM S3bIKOM MPEAMETHON 00JIaCTH 3HAHUS;

METOAMKAMH CPAaBHEHHMSI PA3JIMUHBIX ITOAXO0O0B K UCCIIEIOBAHUIO )KUIKOCTH




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO01mas Tpy1I0eMKOCTb JUCIUILINHBI COCTaBIsIeT 3 3aueTHbIX enuHuI] 108 aka. yacoB, B TOM YHCIIC:
— KOHTaKTHas pabora — 6,4 akaji. 4acoB:
— ayIuTOpHas — 6 aKkaJi. 4acos;

— pHeayautopHas — 0,4 akaj. 4acoB
— camocTosTeabHas padbota — 97,7 akaj. 4acos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca

dDopMa arrecraiuu - 3a4cT

AynuropHas = s
KOHTaKTHas paboTa E 5 dopma TEKyIIEero
=
B aKaJl. 4acax 3} Bnu KOHTPOJIS YCIIEBAEMOCTH
Pazpen/ Tema 2 (B axaz. yacax) E B A . POty Kox
> 3 © | camocTosTeNnbHON u
JUCLUATUINHBI =z E s N KOMIIETEHIINU
Q & padoThI MIPOMEKYTOYHOM
n1a6. | mpakt. | € 8 ATTeC AL
Jlek. o < 11
3aH. | 3aH. | O &
1. T'uapoauHaMKKa
[Tonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
11 Kunemaruka 3aJaHHOM TeMe.
JKHIKOCTH, BUJIBI Pabora ¢
IBHKCHMUS SKUJIKOCTH, KOMIIBIOTEPHBIMHU VerHbIl onpoc
3aKOH COXPAaHEHUs MAacCHI, obyuaromumu  |(cobecenoBanwue).3amura
aBHEHHE nporpaMMamu. | J1abopaTopHOi paboThI
yp 0,4 1 | 15 | "POP PATOPHOU P TK-2, JTITK-1
HEPa3pBIBHOCTH. Jloaroroska x Ne3, Bamura 3ama4
OcHOBBI JTUHAMUKU 71a00paTOpPHOMY | KOHTPOJBbHON paboThI IO
JKHIKOCTH. 3aHATHIO. PemeHne| Teme runpoIuHaMuKa.
Pexumel JBIDKEHHS 3aJlaHHBIX 33/1a4
JKHIKOCTH. 10 pa3genam
THIPOJANHAMUKH
KOHTPOJIb-HOM
paboThL.
4
[onck
JOTOJTHUTEIHHOM
UHPOPMAIIH 0 N
bop " VYcrHbll onpoc
1.2 OcHOBHBIE ypaBHEHUS 3aJaHHOI TeMe
TUAPOJANMHAMUKHI Pemenne (cobecenopate).
P N 0,3 13 3amura 3ama4 TIK-2, IIIK-1
OJTHOPOJHOM 3aJJaHHBIX 3a]1a4 N
. KOHTPOJBbHON paboTHI IO
HEC)KUMAEMOU YKUIKOCTH. TI0 pa3zenam
TeMe THAPOINHAMHKA
THAPOIMHAMUKHI
KOHTPOJIbHOU
paboThI.
1.3 JIBmxeHue uaeanbHOU [Moaroroska k 3amura J1abopaTopHOit
JKUJIKOCTH, ypaBHEHHUE 1a60paTOpPHOMY paboTbl Ne4;
bepuymnu, ¢busnueckas 0,3 13 |3amstuio. Perenue 3amura 3a1a4 IK-2, AIK-1
MHTEpIIpEeTalys ypaBHEHHS 3aja4 1o KOHTPOJIbHOM paboThI 110
bepuymm. THAPOAMHAMHUKE | TeMe TMApOJMHAMUKA.




14 JIBwkeHue  BsI3KOM

CamocrosTenbHOE
H3yueHHe yueOHou
Y HAYYHO JIUTepa-

YcTHBIH onpoc

HECO)KUMAEeMOM KUIKOCTH. 1 17,7 TIK-2, IIIK-1
Typsl. PagoTta ¢ (cobecenoBanue).
Vpasuenust HaBpe-Crokca.
JNEKTPOHHBIMU
OoubmoTekamMu
Iouck
JIOTIOTHUTENBHON
HHPOPMAITHH 10
3a/laHHON TeMe o
1.5 MomHocTh MOTOKA. ¢ YcTHBI onpoc
Odopmienne
JIBYOKEHHE KUIAKOCTH IIO - |(cobecenoBanue).3amura
nabopaTopHO’ .
TpyOOnpoBOIaM. aGoTLL. PelleHme 71ab0paTOpHOH paboTHI.
Hcreuenne JKMIKOCTH 0,3 1 13 p ) Crauya 3ama4 TIK-2, AIK-1
3a/IaHHBIX 33]1a4 .
Yyepes HacaaKH. o KOHTPOJILHOM PaboTHI 1O
T'uppaBnuueckuit ap B TU/PABIMYECKOM
T ﬂ6por1 0BOJIaX - THIAPABIIACCKOMY ac'{efp TpyOOII OBO})IIOB
pyoorp . pacuery p y Tpyoornp .
TpyOOIPOBOAOB
KOHTPOJIBHON
paboTslL.
Hroro no pazneny 1,3 3 71,7
2. Xunxocts 1 ee (pusnueckue
CBOMCTBA
Iounck
JIOTIOTHUTENBHOMN .
HH(OPMALIH 110 VYerHbIi ompoc
21 Kuakocth u €€ . (cobecemoBanue).
(usnueckue CBOICTBA SANIAHTHOM TEME 3amyra 1abopaTopHOH
o ’ 0,3 0,5 13 JloaroroBka k TIK-2, IIIK-1
Cuiel, JgelicTByOIIHE B paboter Nel. 3amuTa
nabopaTopHOMY .
JKHIKOCTH. 3aJa4 KOHTPOJIbHOU
3aHsTHIO. Perenne
o paboTbl
KOHTPOJIBHOM
paboTsI
HWroro no pazneny 0,3 0,5 13
3. l'uapocraruka
[Noaroroska k
nabopaTopHOMY
3.1 Juddepennuansusie 3ansTuto. Pabora ¢
YpaBHEHHs  PaBHOBECHS KOMITBIOTEPHBIMH
KHJIKOCTH; OCHOBHOE 00y4arIUMu 3amura J1abopaToOpHOit
YpaBHEHHE TUAPOCTATUKU; 04 05 13 MIPOrpaMMaMH. paboter Ne2. 3amuTa TIK-2, JTK-1
OCHOBBI ~ T'MJIPOCTATHKH. ' ' Pemenue 3aJa4 KOHTPOJIbHOU '
VYpasuenus Ditnepa. 3aJlaHHBIX 33724 paboThI
JaBJICHUEC JKHIKOCTH Ha 10 pasaciamM
CMa4YHMBacMyIO CTCHKY. THIPOCTATHKH
KOHTPOJIbHOU
paboThI.
Wroro no pazaeny 0,4 0,5 13
4. 3auer
[Moaroroska k
4.1 3auer A 3auer TK-2, JIK-1
3aueTy
HWroro no pazaery
HWroro 3a cemectp 2 4 97,7 3a4€T
Hroro no aucumiuinye 2 4 97,7 3a4eT TIK-2, ATIK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jus  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOTUIN B IPENOAABAHUM JAUCLHUIUIMHBI «MeXaHuKa )KMJIKOCTH U raza»
UCTONB3YIOTCSl  TPAJULMOHHAs, MHTEPAKTHBHAaA M HMHGPOPMALMOHHO-KOMMYHUKAIIMOHHAs
00pa3oBaresibHbIE TEXHOJIOTHH.

1. TpapuuuonHsle 00pa30BaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNbHOTO  IIpOLlecca, MPEANOJAralllyl0 MpPsAMYH0 TpPaHCISALNUIO 3HAHUM  OT
IpenojiaBaTess K CTyAEHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOMOB 00ydeHus1). YueOHasi IesTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOAYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHIA:

WudopmannonHas Jekuus — IOCIeNOBaTelIbHOE H3JI0KEHHE MaTepuaia B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpENCTBAMU
(MoHONOr mpenogasarens). Ha 3aHATHSAX NpelycMaTpUBAaeTCA MCIOJIB30BAaHUE 3JIEKTPOHHOTO
JEMOHCTPALIMOHHOTO Y4e0HOro MaTrepuaja COIEpPXKAIIEro CIIOXKHBIE CXEMbl, TaOJuLbl U
mareMaThueckue Qopmyibl. MysnabTUMeauiiHOe 000pyIOBaHHE MOXKET ObITh HCIOJIb30BAHO
TaK)Ke€ U CTYIGHTaMU JIJIsl IEMOHCTPALIMU PE3YNIbTaTOB BBIIIOJIHEHUS JJAOOPATOPHBIX padoT

JIaGoparopHas paboTa — opranuszanus ydeOHoH paboThl ¢ peajlbHbIMU MaTepUATbHBIMU U
UHPOPMALIMOHHBIMA OOBEKTaMH, AKCIEPUMEHTAIbHAS pPadoTa C aHAJIOTOBBIMH MOJEIISIMHU
peabHbIX OOBEKTOB.

JInsg  sydmiero 3akpervieHuss MaTepuaa  CTYACHTBI IONY4aroT 3aJaHus, KOTOpPBIE
BBINOJIHAIOTCS HA IPOTSDKEHUH BCeX J1a00paTOPHBIX pabOT B OTPE3KH BPEMEHHU, OTBEIEHHbBIE /TS
3aKperyieHus MaTepuaiga M IOJy4YeHHs] HaBBIKOB pPa0OThl C CUCTEMAMU YIPABIICHUS.
OdopmiieHHBIE MaTepUallbl CHAIOTCS CTYJACHTAMH IPENoJaBaTeNl0 B KOHIIE M3Y4YEeHUs TaHHON
JUCLATIIINHBI.

2. VlHTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus oOpa3oBaTelbHOrO Mpolecca, KOTopas
IIPEANOJIAracT akTUBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YYACTHUKOB, JJOCTHKEHHE HA 3TON
OCHOBE JIMYHOCTHO 3HAUMMOro JJIsi HHUX oOpa3oBaresbHOro pesynbrata. Hapsny co
CIEHMAIU3UPOBAHHBIMUA  TEXHOJOTHMAMM  Takoro  pojJa  NPUHIUI  MHTEPAKTUBHOCTH
IOpPOCIEXHUBAaETCsI B OONBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJIOTMH.
HHTEepaKTUBHOCTD MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTEeIbHOTO
npoliecca U, Kak clieZicTBre, (OpMUpPOBaHUE caMOpa3BUBaroleiicss HH()OpMaIIMOHHO-PECYPCHOM
Cpensbl.

@®opMbl yueOHBIX 3aHATHH C MCIIOJB30BaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTH:

Jlexuusi «0OpaTHON CBS3M» — JIEKIUSI-TIPOBOKAIMs (M3JI0’KEHUE MaTepHalia ¢ 3apaHee
3aIUIAHUPOBAHHBIMU ommnokamn), nexkuus-oecena, JIEKLUSI-TUCKYCCHS,
JEKIUA-TIPECCKOH(PEPEHITHSI.

3. HudpopmManMOHHO-KOMMYHUKALIMOHHBIE ~ 00pa3oBaTeNbHbIE  TEXHOJIOTUH  —
opranusaius o0pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
IPO-TPaMMHBIX CPeJl M TEXHUUECKUX CPEeACTB paboThI ¢ HH(pOpMaLUeH.

@®opMbl Y4eOHBIX 3aHSITHH C HCIOIb30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTH:

Jlexuus-Bu3yanu3anns — W3JI0KEHHUE COJEPKAHMS CONPOBOXKAACTCS NPE3CHTaUEn
(TemMoHCTpalyen yueOHbIX MaTepHalioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, rpaUuecKux, ayJuo- U BUIEOMaTEPUaIOB).

JIaGopatopHoe 3aHsiTHE B (pOpME BUPTYaIbHOH BH3YyallM3allUU MPOLIECCOB M SBJICHUH,
MPO-UCXOMSIINX B KUIAKOCTH M JACATEIBHOCTH C HCIOJb30BAHUEM CIIELMAIN3UPOBAHHBIX
IIPOTrPaMMHBIX CPENI.



HepeI[OBbIe TCXHOJIOTHUHU, TPUMCHACMBIC IJId JOCTHIKCHUS O6pa30BaTCHLHOﬁ oeu:

1. B yueGHOM mporiecce MpeayCMOTPEHbI 3aHATHS B opMe pa3bopa KOHKPETHBIX CUTYalUi,
CBsI3aHHBIX C FHHpaBHHKOﬁ U TUAPOITHCBMOIIPHUBOIOM.

2. Ucnonp3oBanue B y4eOHOM Mpoiiecce BuUpTyasbHOro j1a00paToOpHOro MpakTHKyMa IO
pasjienaM TeXHHUYECKOW THAPOMEXaHUKH.

3. Ilpu mpoBeaeHun 1abOPATOPHBIX PabOT pacCMATPUBAIOTCS TECThI IO pasaeiiaM B
WHTEPAKTUB-HOU (hopme.

4. Ha neKkuMsx HMCHONb3YEeTCs KOMITBIOTEP C MPOCKTOPOM Il OTOOPaKEHHSI U JIYYIIIEro
OCBOCHUS U3y4aeMOro MaTepHaa.

6 YueOHO-MeTOAUUECKOE 00eciedeHe CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCs
[TpexncraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecCTAlMN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. omanckwuii, Y. B. Mexanuka ®HIKOCTH U Ta3a . yaeoHoe mocobue / WM. B. Jlomanckwuii, B.
A. HekpacoB. — Cankt-IlerepOypr : Jlanp, 2018. — 140 c. — ISBN 978-5-8114-3158-8. — Tekcr :
3JICKTPOHHBIN 1l Jlanb : 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/reader/book/110915/#1 (mata oopamenus: 02.10.2020). — Pexum mocryma:
JUIS1 aBTOPU3. MOJIb30BaTEIEH.

2. Cazanos, U. U. I'mapasnuka : yueonuk / .M. Cazanos, A.I'. Cxuptianze, B.1. MBanos.
— Mocksa : KYPC, HUL] UH®PA-M, 2017. - 320 c. — (bakanaspuar). - ISBN 978-5-16-105143-6.
- Tekct : anextponnsiit. - URL: https://znanium.com/catalog/product/601869 (mara oGparieHus:
02.10.2020). — Pesxum qocTyma: 1Mo HOAIMICKE.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. Cokonoa, M. C. MexaHuka »uakocti u ra3oB : npaktutkyMm / M. C. CokonoBa, A. B.
Tuxonos, M. A. Jlememko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKTpOH. ONT. JTUCK
(CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3404.pdf&show=dcatalogues/1/113964
8/3404.pdf&view=true (mata obpamienus: 04.10.2019). - MakpooObeKT. - TeKCT : 3JEKTPOHHBIMH. -
Ceenenus noctynHsl Takke Ha CD-ROM.

2. Ocumnos, II. E. T'unpaBnuka, TUapaBIddYecKUe MAIIMHBI W TUAPONPUBOA : yueOHOe
nocobwue. - 3-¢ U3 ., mepepad. u got. - Jlunenk : Marerpan, 2011. - 424 c.

3. JlottusgHckui, JI. I'. Mexanuka ®HUIKOCTH U Taza: yueOHuk. - M. : JIpocda, 2003. - 840 c.

4. Mauiko, E. 0. 'mapaBnuka 1 ruaponHeBMOIIpUBO © TaboparopHslil mpakTukym / E. HO.
Mariko, 1. T'. YcoB ; MI'TVY. - Marautoropck : MI'TY, 2014. - 1 snektpoH. ont. auck (CD-ROM). -
3aru. C TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1549.pdf&show= dcataloques/1/112473
1/1549.pdf&view=true (nara oopamienus: 04.10.2019). - MakpooObekT. - TeKCT : JIEKTPOHHBIH. -
Cenenus noctymnnbl Takxke Ha CD-ROM.

5. l'mnpasnuka u rugponpuBoa: yueonoe nmocodbue / H. C. I'yaunun, E. M. Kpusen-ko, b. C.
Maxosukos, W. JI. [Tactoes ; mox o6mi. pen. U. JI. [1actoera ; pen. cosert : JI. A. IlyukoB (mpen.) u
Ip. - 2-e u3 M., crep. - M. : MI'TVY, 2001. - 519 c.



https://e.lanbook.com/reader/book/110915/#1
https://znanium.com/catalog/product/601869
https://magtu.informsystema.ru/uploader/fileUpload?name=3404.pdf&show=dcatalogues/1/1139648/3404.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3404.pdf&show=dcatalogues/1/1139648/3404.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1549.pdf&show=dcatalogues/1/1124731/1549.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1549.pdf&show=dcatalogues/1/1124731/1549.pdf&view=true

B) MeTonuyeckue ykazaHus:

1. Meroauueckue yka3zaHHs IO BBIOJHEHUIO MPAaKTHUYECKUX 33JaHUNA MPEJCTaBICHBI B
NPUI0KEHUH 3.

2. Kyrny6aes, 1. M. I'mapaBnuika ¥ THAPOITHEBMOIIPUBOJ : METOJIUYECKHE YKa3aHHUS K
KOHTPOJIbHBIM paboTaM M0 AucuuIUIMHaM "MexaHnuka xuakocth u rasza", "['wppasnmxa',
"I'mapasiuka u rugponreBmonpuson” / M. M. Kyrny6aes, E. 0. Mauko, 1. T'. Ycos ; MI'TY,
Kadenpa ropHbIx MaIiH U TPAaHCTIOPTHO-TEXHOJIOTUYECKUX KOMIUIEKCOB. - Marauroropek : MI'TVY,
2012. - 1 onekrpon. onr. guck (CD-ROM). - 3arn. ¢ turya. oskpama. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1541.pdf&show=dcatalogues/1/112431
5/1541.pdf&view=true (mara obpamienus: 04.10.2019). - MakpooObekT. - T€KCT : 37EKTPOHHBIMH. -
Ceenenus nocrynsl Takoke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Cpox neicTBus JIULICH3UU

MS Windows 7
Professional (st
KJIACCOB)

MS Office 2007
Professional

7Zip

MathCAD v.15
Education University
Edition
ONEeKTPOHHBIE
IUIAKaThI 1O
JHCIHIIIHHE
"T'mppaBnuka u
ruapoupusos’”
ONEKTPOHHBIE
TIJIAKaThI 110 KypCy
"T'mppaBnuka u
ruaponpuso’

Ne norosopa

J-1227-18 ot 08.10.2018 11.10.2021

Ne 135 o1 17.09.2007 0eccpouHo

CBOOOJTHO  PacHpOCTpaHIEMOe 0ecCpovHO

J1-1662-13 ot 22.11.2013 6eccpouHo

K-278-11 ot 15.07.2011 6eccpouHo

K-227-12 o1 11.09.2012 0eccpovHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchuiKa

DnekTpoHHas 0a3za MepHoANYecKUX u3aanuii East View
Information Services, OO0 «MBHC»

https://dlib.eastview.com/

[TouckoBas cucrema Axamxemusi Google (Google URL: https://scholar.qoogle.ru/
Scholar)
HanwuonanpHas uH(pOpMaIIMOHHO-aHATUTHYECKAsT

URL:

cucrema — Poccuiickuii MHIEKC HAyYHOTO IUTUPOBAHUS https://elibrary.ru/project risc.asp

(PUHII)
Mexnaynaponnass pedepatuBHas M IMOJHOTEKCTOBas

CIIpaBOYHas 0a3a JAHHBIX HAYYHBIX U3TaHUH «SCOPUSY

http://scopus.com

Nudopmanmonnas cucrema - EnuHoe okHO mocTyma K
HH(GOPMAIMOHHBIM Pecypcam

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



https://magtu.informsystema.ru/uploader/fileUpload?name=1541.pdf&show=dcatalogues/1/1124315/1541.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1541.pdf&show=dcatalogues/1/1124315/1541.pdf&view=true
https://dlib.eastview.com/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://scopus.com/
http://window.edu.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeYeHUE JUCITUTUINHBI BKITFOUACT:

1. VYueOHble ayAWTOpUU Ui TPOBEACHUS  3aHATUH  JICKIIMOHHOTO  THIIA:
MynbTUMEIUIHBIE CPEICTBA XPAaHEHHS, IEPEIau U MPEICTaBICHUS HHPOPMALIUH.

2. Yd4eOHBbIC aymuTOpPHH ISl TPOBEACHUS JaOOpPATOPHBIX 3aHATUH, TPYIIOBBIX H
HHIUBHUIYAJIbHBIX KOHCYHBT&HHﬁ, TCKYHICTO KOHTPOJIA U HpOMC)KyTO‘-IHOfI arrecraluu:
MynbTUMeIUIAHBIC CPEICTBA XPaHEHHUs, TIEpelayd U MPEICTABICHUS UH(POPMAIUU, KOMILIEKC
TECTOBBIX 3aJJaHUI JUIsI TPOBEICHHS IPOMEXYTOUHBIX U PYOEKHBIX KOHTPOJICH.

3. Tlomemienus st caMmocTosITeNbHOW paboThl oOywarommxcs: IlepcoHanbHbIC
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

4. TlomemeHuss aisg XpaHEHHS U TPOPUIAKTHYIECKOTO OOCTYKHBaHUS Y4eOHOTO
obopynoBanusi: Ilkadbel s XpaHeHHS Y4eOHO-METOJUYECKOW TOKYMEHTAlUH, Y4eOHOTro
000pyIoBaHus 1 y4eOHO-HATIISITHBIX TIOCOOHH.



IMPUJIOKEHUE 1

YuebHO-MeTOANYeCKOEe 00ecleYeHre CaMOCTOSATeIbHOI padoThl 00y4aromuxcst

Ipumepnvie 3a0auu  no meme «Kuokocms u ee puzuueckue ceolicmean:
3anaua 1.1. Kanucrpa, 3anoiHeHHas GeH3WHOM H He CO-
Aepiallad BO3AyXa, Harpejnach Ha COJHLE [0 TeMnepaTyphl
90 °C. Ha ckonbko nosbicHaoch Gbl 1aBjeHHe GeH3HHA BHYTPH
KaHUCTPHI, ec/H Obl oHa Obiia abconoTHO xKecTKoA? HavanbHas
Temmepatypa Gensuna 20 °C. Monysib o6beMHON ynpyroctH GeH-

3MHa NPpUHATL paBHbIM K=1300 MIla, kos¢pdHuueHT Temnepa-
TypHoro pacuupedusi B,=8-10"* | /rpax.

3anaua 1.2. Onpenenuts U30BITOYHOE p1 U AOCOTIOTHOE p, NaBieHue Ha rmyoune H=400 ymm nox
CBOOO/THOM TTOBEPXHOCTHIO PTYTH, €CIIH OAPOMETPHUECKOE aBJICHHE SKBUBAIICHTHO BbicoTe h=756
Mm pm. cm. Bplpa3uTh Takxke 0apOMETpUUYECKOE JIaBJICHUE B METpaxX CTOJ0a BOBIL.

3anaua 1.3. M3BecTHO, YTO 3aBUCUMOCTD JHHAMHYECKOTO KO PHUIIMEHTA BI3KOCTH |l OT

abcomoTHOU Temriepatypsl T MokeT ObITh BeIpaskeHa popmyioii Buga L= B exp (b/T), rne Bu b —
HEKOTOPbIE TOCTOSTHHBIC ISl TaHHOW KUIKOCTU BEJIMYHMHBI, HE 3aBHUCAIINE OT Temreparypsl. Haiftu
9TH [TOCTOSIHHBIE I MAIIMHHOI'O MAacJa, €CJIM U3BECTHO, 4TO IpH Temmneparype t1 = 14 °C py = 21,8

nyasa, a npu tz = 30 °C pp = 6,02 nyasza. OnpenenuTs Takke JMHAMAYECKYIO BA3KOCTb Macia |3 IpU
t3 =20 °C.

Ilpumepnvie 3a0auu  no meme «l uopocmamuxan:
3agaua 1. Onpenenuts cuny F, HeoOXoauMyto /Ui yaep:KaHUs B paBHOBECHH MOPIIHSA /7,
eciu TpyOa 1moJ1 MOPIIHEM 3aroIHeHa BO/IOM, a pa3mepsl Tpyob:: D =100 mm, H=0,5m, h=4
M. Jlimnet peraara: a = 0,2 m u b = 1,0 M. CoGCTBEHHBIM BECOM MOPIIIHS PEeHEOPEUb.

e, b F

3aoaua 2. Onpedenumo OasneHue p 8 6epxHem YUIuHope 2uoponpeoopazosamelis
(MyTbmMUNIUKAMOpa), eciu noKasanue MaHomMempd, NPUCOEOUHEHHO20 K HUNCHEM)
yununopy, paso p,, = 0,48 Mlla. Ilopwnu nepemewaromes 68epx, npuvem cula mpeHus
cocmasnsiem 10% om cunvl 0agnenus HCUOKOCmu Ha HUNCHUL nopueHs. Bec nopuneiu G = 4
kH. Juamempui nopwneti: D = 400 mum, d = 100 mm; evicoma H = 2,5 m; nnomnocms macia
L =900 Ko/,


http://baumanki.net/definition-436.html
http://baumanki.net/definition-435.html
http://baumanki.net/definition-436.html

Ilpumepnuvie 3a0auu  no meme «l uopoounamukar:

p=03

3agaua 1. Bona nepetexaeT u3 HanopHOro 0aka, rie U30bITOYHOE JaBICHHUE BO3yXa

MIla, B OTKpPBITHIA pe3epByap Mo KOPOTKoH Tpyde AuaMeTpom d =50 MM, Ha KOTOPOH YCTaHOBJICH
KpaH. Uemy noimkeH ObITh paBeH KOG (OULMEHT COMPOTUBIICHHSI KpaHa AJisl TOTO, YTOOBI Pacxol

Q=87 11/c? BeICOTBI ypOBHE# H, =1 M " H, =3

£=05

BOJBI COCTAaBJIAJL M. YdecThb IMOTCPIO

Haropa Ha BXOJi€ B TpYyOy U Ha BBIXO/JIE U3 TPYObI (BHE3AIMHOE PACIIHPEHUE).

il

[
|
Bl

Baxaua 2. MACJIO BCACBIBACTCS HACOCOM Ha BBICOTY hy = 0,5 M mo TpyOe auamerpom 20 MM H
JUIMHOM 1,2 M, KoTOpast uMeeT /iBa pe3kux u3ruda. Hacoc passuBaet nogauy 20 i1/muH. Macio
IIOTHOCTBIO 900 KI/M° MMeeT KHHeMaTHYecKyio B3kocTs v = 4 - 10° m?/c. B Gake napienne
BO3AyXa — arMmocdepHoe. Ompenenutb, Kakol BakyyM pa3BuBaeT Hacoc. [IpuHsTh s
MacisHOro (GuiabTpa Kod(PQUIMEHTh MECTHBIX compoTuBieHud (g = 6, Ui BXOoAa BO

BCACBIBAIOIIIYIO TTOJIOCTh Hacoca Cy = 2 W JUT U3ruda BecachiBaroie Tpyos! Cy,r = 0,8.

Ilpumepnvie 3a0auu  no meme «l 'uopasnuueckuii pacuem mpyoonpoeooos»
3aoaua 1. Onpenenuth BEIUMYMHY MOTEPb JABJIEHHS, BBI3BAHHBIX IOBOPOTOM

Tpybomnposoaa quamerpom d = 200 MM Ha yron o = 90°. TpybGonpoBoa HOBBIH CTaIbHOM,
pamuyc moBopota R = 40 M. Kumxoe macio munepanbroe(v = 14,5x10™ M2/c; p =800 xr/ M),
Pacxon xkuakoctu Q = 0,5 M/c.

3aoaua 2.

3apaua 4.8. )KuzkocTb ¢ mioTHocThio p=900 xr/m’ u Bsi3-

Koctelo v=0,01 Cr Harmeraercssi no ropHsoHTajJbHOMYy Tpybo-

nposoay AAHHOM =4 M H AuamerpoM d =25 mM. Onpegenutb

HNaBJieHHe B Ha4yaJlbHOM CEYeHWH, eCJH B KOHEUHOM CeuYeHHH

TpyGonpoBoja nasjeHHe aTMocdepHoe, pacXoi KHAKOCTH Q=
=6 J2i/c; wepoxoBaTocTh cTeHoK TpyGonposoaa A=0,06 mm.



INPUJIOKEHUE 2

OIIeHO‘leIe cpeacrea Jid MPpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrecranum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

IIK-2 ymeHneM MOAeTHPOBATH TEXHHUYECKHE 00bEKTHI U TEXHOJOTHYECKHE MPOLECChl ¢ HCMOJIb30BAHNEM CTAHIAPTHBHIX MAKETOB U CPEACTB
aBTOMATH3HPOBAHHOI0 MPOEKTHPOBAHMS, TOTOBHOCTHIO NIPOBOAUTH IKCIEPUMEHTHI 110 32/IaHHBIM MeTOHKAM ¢ 00padoTKON U aHATU30M

pe3yJIbTaTOB

3HaTh

[Iporecchl, MPOUCXOAAIIMX B pabOUNX
KHUJIKOCTSX TPU UX JBHKCHHUU U B TIOKOE;

OCHOBHBIE 3aKOHEI T'HApOMCXaHUKHU

Crioco05b1 MOJICIINPOBAHUS IIpouecccoB
MCXAaHHUKH XXHUIKOCTHU U ra3a

Hepeuenb meopemu4ecCKux 6onpocoe K zauemy:

ok wdE

Pexxnmebl nBmkennsd xxunkoct. Yucio PeliHonnca.

JlaMuHaApHBIN PEKUM ABUKEHUS KUJKOCTH U €r0 3aKOHOMEPHOCTH.

Pacxon u cpensis CKOpOCTh MOTOKA MPU JJAMUHAPHOM PEXHUME.
TypOyneHTHBIN PEKUM TBUKEHUSI )KUJIKOCTU U €r0 3aKOHOMEPHOCTH.

3aKOH HEPA3PBIBHOCTHU MOTOKA KUIKOCTH.

3aKk0oH COXpaHEHHUs SHEPTUHU JIJIs TOTOKA KUJKOCTU. Y paBHeHuEe bepuynnu ais
IOTOKA UACAIBHOMN KUIKOCTH.

VYpaBHenue bepHyiuy 175 CTPYHKH UACATBHON KUJIKOCTH.

VYpaBHenue bepHyiun 1715 IOTOKA pealbHOM KU IKOCTH.

VYpaBHeHue bepHyum U1 CTpyHKH peanbHOM KHIKOCTH.

. FeOMeTpI/IH IIOTOKOB XKMAKOCTH.
. HpI/IMCHeHI/Ie OCHOBHBIX ypaBHeHI/Iﬁ ABWIKCHUA ITOTOKOB KXKUJAKOCTHU JIS1 USMCPCHUSA

CKOPOCTEU U Pacxo10B KUIAKOCTH.

YMmeTn

— COCTaBJIATH PACUCTHLIC CXEMbI
JJIsA MOACIINPOBAHUA
IIponecCcCoOB MEXaHHKH

Hpumepnble npakmuueckue 3a0anus ona 3auema:

1. B aBycroponHem rumpomrimHape auametp nopiHs D = 160 MM, tuameTpsl
mrokoB d;=80mMm u dy = 100 mwm. [Ipu pabouem gaBnenuu p = 10 MI1a,




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

JKUJKOCTH U ra3a
— peuarhb 3aJa4i KHHEMATUKU U
JTUHAMUKH KUIKOCTH

IPOTUBOJABICHUY B CIMBHOM MOJIOCTH pyp = 0,15 MIla u pacxone macna paboueit
nosiocthio 0,1 J1/c onpenenuTh YCHIINE U CKOPOCTh, Pa3BUBAEMbIC IITOKOM IIPH
JIB>KEHUU BIpaBo U BieBO. [Ipunsars mexanuueckuid KII/ rugpounnunapa 0,96;
00beMHBIH — 1.

o 1 M N

I
_t.__g-.__
L ]

2.

Kunkocts, nMeromas mioTHocTs 1200 KT/M° 1 JMHAMHYECKUI K03 duiiueHt
si3kocTr 2+ 107 Tla-c, 13 Gaka ¢ MOCTOSHHBIM YPOBHEM | caMOTEKOM IOCTYHAaEeT B
peaktop 2. OmpenenuTh, KaKO€ MaKCUMaJIbHOE KOJUYECTBO KHUAKOCTH (IIpHU
TOJTHOCTBIO OTKPBITOM KpaHE) MOXKET TOCTyINaTh U3 0aka B peakTop. YPOBEHb
KHUAKOCTH B Oake HaxoauTcs Ha 6 M BbIIE BBOJAA KHJIKOCTH B PEAKTOP.
TpyOonpoBoja BBHINOJHEH U3 AIIOMHUHHUEBBIX TPYO C BHYTPEHHUM AuameTrpom S50
mMm. Ob1mas ayimHa TpyoonpoBoga, BKIIOYasi MECTHBIE conpoTuiienus, 16,4 M. Ha
TpyOOIIPOBOJIE MMEIOTCS TPU KoJeHa M KpaH. B Oake M peakTope JaBieHHE
aTMocdepHoe.

H=6Mm




CTpyKTypHBIii

2JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CPEACTBA
KOMIIETEHINH
Bnaners — OCHOBHBIMM METOAAMU Ilpumepnvie 3a0anun na pewienue 3a0aq u3 npogheccuonanrbHoli odnacmu

MOACIIUPOBAHUA ITPOLECCOB

MCXAaHUKH ) KMAKOCTU U rasa,
- MCTOJaMHU IIPOCKTUPOBAHUSA U paCcuCTa
TUAPABINYCCKUX U ITHEBMATUYCCKUX
CHUCTEM C HMCIIOJIb30BAHUECM
MaAaTeMaTHYCCKOI'0O aHajIu3a u
KOMIIBIOTEPHOI'0 MOJACIUPOBAHN,

— OCHOBHBIMH MCTOJaMH
peuieHus 3a1a4y B 00JacTu
MEXaHUKH JKUIKOCTH U Ta3a

— cnocobamu
COBEPLICHCTBOBAHHUS
poeCCHOHAIBHBIX 3HAHUN U
yMEHUHI yTeM
UCIIOJIb30BaHUs
BO3MOXHOCTEN
MH(OPMALIMOHHOMN CpPEIb.

1. Ha pucyHke mnoka3zaHa yHOpOUIEHHass cXeMa OOBEMHOIO TI'MIPOIPHUBOAA

MOCTYIATEIbHOTO JBMXKEHUSI C JPOCCEIbHBIM PErYJIMPOBAHUEM CKOPOCTH
BBIXOJIHOTO 3BeHa (ITOKa), e 1 - Hacoc, 2 - peryaupyembiit apoccens. [1Tok
ruapoumHapa 3 HarpyxkeH cuioil F = 1200 H; nuamerp nopuras D = 40 mwm.
[IpenoxpanutenbHblii knamaH 4 3akpbIT. OnpenenuTsh JaBleHUe Ha BBIXOJE U3
Hacoca ¥ CKOPOCTh MepeMeIlIeHHs OPIIHS CO IITOKOM Vy; IPU TAKOM OTKPBITHH
Jpocceris, KOT/Ia €ro MOKHO paccMaTpUBaTh Kak OTBEpCTHE IIommaabio So = 0,05
eM’c k03 urrentom pacxona p = 0,62. ITogaya nacoca Q = 0,5 n/c. [InotHOCTH
xunkoctu p = 900 Kr/m®, [Totepssmu B TpyOompoBomax MpeHeOpeyb.
[TocTtpouTh THUAPABIMYECKYIO CXeMy, 3aJaTh HACTPOKy KiamaH 4,
cmonenupoBath padoty ['C.

JIIK-1 yMeHHeM MCIOIb30BATH OCHOBHBIC 3AKOHbI €CTECTBEHHOHAYYHBIX JMCHHMILIMH B NPO(QecCHOHATBHOM AeATEeJbHOCTH, IPHUMEHATH




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

METOAbI MAaTEeM

ATHYCCKOro aHajiu3a 1 MOJACJIHPOBAHUSA, TCOPETUYCCKOI0 U IKCICPUMEHTAJIBbHOI0 HCCJICA0BAHUSA

3HaTh

- U3BECTHBIE ITOXO/IBI K OIIEHKE KUIKOCTH
U rasa;
- KJIFOUEBBIC Pa3INIHs CYIIECTBYIOIIMX
ITO/IXOJIOB;
- IOCTOMHCTBA U HEIOCTATKU U3BECTHBIX
ITOJIXOJIOB.

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

1.

RBooo~NO kW

16.
17.
18.
19.
20.

21.
22.

23.
24.

0.
1.
12.
13.
14.
15.

CgoiicTBa pabounx x)uaKocTeil. OCHOBHBIC MTOHATHS U OIIPEICICHUS
JKHIKOCTH.
[110THOCTD U yIeIbHBINA BEC )KUIKOCTH.
CKMMaeMOCTD JKUJIKOCTH.
Koaddurment 06beMHOTO CxKATHS.
KoaddunmeHT TermmoBoro pacmupeHus.
Monyinb yIpyrocTs >KUKOCTH.
Bs3kocTh JXUIKOCTH.
KoaddurmeHT kuHEMaTHIECKOM BA3KOCTH JKUIKOCTH.
KaBurtanus XuIKOCTH, CIOCOOBI MPEIOTBPAIICHHS.
Oo6nuTepanus KUAKOCTH.
I'mapocTaTuka, OCHOBHBIC MTOHSATHS U OTIPEICTICHUSI.
[ToHsATHE TUAPOCTATUYECKOTO AABJICHHUS.
Enunuier u3amMepeHust THAPOCTATHYECKOTO TaBJICHHUS.
CBoiicTBa rHIPOCTATUYECKOTO JIaBJICHUS.
[TonsATHS TUAPOCTATUYECKOTO JaBJICHUS: a0COIIOTHOE, aTMOChEpHOE,
U30BITOYHOE U BaKyyM.
Juddepenunansable ypaBHEeHUs Diiiepa i paBHOBECHS KUAKOCTH.
OCHOBHOE ypaBHEHHE T'MPOCTATUKH.
3akoH Apxumena.
3akoH Ilackams.
MexaHu3M C UCTIOIB30BAHUEM YPaBHEHUS THIPOCTATUKH, TOMKpAT. U
MYIIbTUTUTHKATOP.
MexaHU3M C UCTIOIB30BAaHNEM YPABHEHHS THIPOCTATUKH,
MYJIbTUTUTHKATOP.
H3mepenne naBiieHHs! )KUIKOCTH.
PaBHOBecHe JKUIKOCTH B COOOIIAOIINXCS COCYIax.
Cwuita naBieHuUs KUIKOCTH HA BEPTUKAIBHYIO CTCHKY.




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

25.
26.
217.
28.
29.
30.
31.

32.

33.

34.
35.
36.
37.
38.
39.

Cuita naBneHus KUIKOCTH HA TOPU3OHTAIBHYIO CTEHKY.
Cuiia naBieHus KUIKOCTH HAa HAKJIOHHYIO CTEHKY.

OrnpezesieHne TONIUHBI CTEHKH.
IM'mapoanHamuka, OCHOBHBIE OIIPEICIICHUS.

I'mapocratuyeckuii ynap. @opmyna XKykosckoro H.E. s ruapoynapa.
Crioco6bl TpeA0TBpaleHUs THAPABINYECKOTO yAapa..
[ToTepu Hanopa (naBieHus), onpeaeasieMble JTUHOM TpyOOIpoBoa,
¢dbopmyina Jlapcu.
Omnpenenenne MECTHBIX MOTEPh HaIopa (1aBieHus) B TpyOONpoBo/IE,
¢dbopmyia BeticOaxa.
Omnpenenenue noteps Harmopa (AaBieHus) B TpydbonpoBoje, hopMyia
Hapcu-Beiicbaxa.
Pacuer ob1iero conpoTuBieHus: B IpOCTOM TPYOOIIPOBOJIE.
[TocnenoBarenbHOE COETMHEHUE MPOCTHIX TPYOOIIPOBOIOB.
[TapannensHoe coeMHEHNE TIPOCTHIX TPYOOIIPOBOIOB.
Ornpezienienne nNoTeph AaBJICHUS B PeaIbHON THAPOCUCTEME.
®opmyna Topuuennu.
Hcreuenne KUAKOCTH Yepe3 Malloe OTBEPCTHE B TOHKOM CTEHKE.

YMmeTn

- CAaMOCTOSTEJIBHO TPUOOpETaTh 3HAHUS B
00JacTH MEXaHUKH KUJIKOCTH U ra3a C
UCIIOJIb30BaHUEM YUeOHOM U CripaBOYHON
JUTEpPaTyphl, TOCYIaPCTBEHHBIX
CTaHJApTOB U HAYYHBIX ITyOJIMKAIIHIA;

- IPUMEHSTH MMOTYYSHHbIE 3HAaHUS Ha
MEXIUCLHUIUIMHAPHOM YPOBHE;

- Bo16upate 1 npuMeHsATh MaTeMaTHYECKUE
METO/bI, (PU3UYECKHE 3aKOHBI JUIsl PEILICHHS
MPAKTHYECKUX 3a7a4

ITpumepnsvie npakmuueckue 3a0anus 01: 3a4uema:

2. TlomoOpats HEOOXOAMMEBIN TUAMETp MHIMHApUYeckoro Hacanka (u=0,82) ¢
TaKUM pacdeToM, 9ToOBI uepes Hero BeITekano 77000 kr/d HedTH MITOTHOCTHIO

865 kr/m°. Harop H mocTostHHBII 1 paBeH 12 M.




CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHbIE CpeACTBA
KOMIIETCHIIMH
Bnagers - crioco0amMu JEMOHCTpaIMi YMEHUS Ilpumepnvie 3a0anua na peuwienue 3a0a4 u3 npoPheccuonanIbHou odnacmu
AQHAJIM3UPOBATH U3BECTHBIC IIOAXOBI; 1. B obwvemHOM ruapornpuBoje Hacoc 4 pas3BuBaer aamienue p, = 5 Mlla u
- CII0COOAaMH COBEPUICHCTBOBAHMS nocrostaHyto nogauy Q, = 8 n/mun. [lopmens auamerpom D = 100 MM 1 mTox

po(heCcCHOHATLHBIX 3HAHUH C

. muamerpoMm d = 40 MM B THAPOIMIMHApPE 1 YIUIOTHSIOTCS PE3MHOBBIMU
UCIIOJIb30BaHUEM HH(pOPMAIMOHHOMN

KOJIBI[AMH KPYyTJIoro cedenus. ['mapoapoccens 3 HaCTpOeH Ha MPOITYCK pacxoa

Cpenpbl;
M = &.4 n/mMuu. [Ipen T YKOH M BTH 11 UT 2
. IPOdCCCHOHATEHBIM AIHIKOM acna Qy, = 8,4 11/ peHeOperast yreukoi Macia B THIPOPaCIIPEeIeITUTeNe 2,
IIPEIMETHON 00/1aCTH 3HAHUS, OTIPENIeIUTh PACcXOJl Macja 4Yepe3 THAPOKIIANaH S U MOTEPI0 MOIIHOCTH M3-3a
- METOJINKAMU CPABHEHUS PA3TAYHBIX CJIMBA Macjia 4€pe3 OTOT KiIariad Ipu NEPEMEIICHHUN ITOPIIHA BJICBO.
IMOAXOJIOB K UCCIIEIOBAHUIO KUIKOCTH. L |
A9 ol |
|

O




0) ITopsinok npoBeneHUsI NPOMEKYTOYHOM ATTECTAMH, OKA3ATEJM U KPUTEPHH
OLICHUBAHUS:
IIpomesxyTouHas arrecTanus N0 AUCHUILUIMHE «MexaHHuKa KHUJIKOCTH U ra3ay BKIOYAET

TEOPETUYECKHE BOTIPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YYAIOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3a]aHNs, BBIBIISIOMINE CTENICHh C(HOPMUPOBAHHOCTH YMEHUH U BIIaICHUH,
npoBoAMTCS B (hopMe 3aueTa.

3ader 1Mo JaHHOW JUCHUIIIMHE IPOBOJUTCS B YCTHOM popMe, BKIIFOYAET | TEOpeTHUECKUMA
BOIIPOC U OJAHO IIPAKTHUYECKOE 3a/1aHNUE.

Memoouueckue pekomenoayuu 01a nOO20MOGKU K 3a4emy

1. Ilpu moAaroToBke K 3a4eTy y CTYJEHTa JOJKEH ObITh XOPOLIUH y4eOHHMK WIIM KOHCIEKT
JUTEPaTyphl, IPOUUTAHHOM 10 YKa3aHHUIO MPEoaaBaTeis B TEUCHUE CeMecTpa.

2. Bmnauane cnenyet mpocMOTPETh BECh MaTepHall Mo CAaBaeMOW TUCHUIUIHHE, OTMETHTD JJIS
cebst TpyaHble Bompochl. O0si3aTeNbHO B HHMX pa3oOparbes. B 3akimroueHue eme pas
1[eI€CO00Pa3HO MOBTOPUTH OCHOBHBIE IMOJIOKEHHUS, HCIONb3YS MPH 3TOM OIOPHBIE
KOHCHEKTHI JieKiuid. [lpu 3ToM HY>KHO 00paTUTh 0cO00€ BHUMaHUE Ha TeMbI Y4EOHBIX
3aHATUHN, TPOMYIICHHBIX CTYIEHTOM I10 PAa3HBIM MPUYHMHAM.

3. Ilpu moaroToBke K 3aueTy HEOOXOJUMO MOBTOPSTH MPOWICHHBIH MaTepHal B CTPOTOM
COOTBETCTBUM C y4eOHOI paboueil mporpaMMoil TUCHUIUIMHBI, IPUMEPHBIM MEPEYHEM
yueOHBIX BOMPOCOB, BEIHOCAIINXCS HA 3a4eT U COJAEPKAIIMXCS B JAaHHON Mporpamme.

4. Ecnu B poIiecce caMOCTOSITeNNbHON  paOoThl HA/l U3Y4E€HUEM TEOPETUIECKOT0 MaTepuaa
WIM TpPU PEIIEHUH 3a/ady y CTYAEHTa BO3HHUKAIOT BOIPOCHI, Pa3pElIUTh KOTOpPbIE
CaMOCTOSITENIbHO HE yJIaeTCsl, HEOOXO0AMMO 00paTUTHCS K MPENO1aBaATENI0 ISl MTOTYUESHHUS
y HETO pa3bsICHEHUH WK yKazaHuil. B cBoux Bompocax CTyACHT IOJKEH YETKO BBIPA3HTh,
B U€M OH HMCHBITBIBAET 3aTPYAHEHUS, XapaKTep ATOro 3aTpyJHEHHUs. 3a KOHCYJIbTaIlluen
cienyer oOpalaThCs ¥ B CIy4ae, €M BOSHUKHYT COMHEHUS B PAaBUIIbHOCTU OTBETOB Ha
BOITPOCHI CAMOTIPOBEPKH.

Ilokazamenu u Kpumepuu ouenueanus zauema.
3aumeno) CTaBUTCA B Cliydac OBJIAQJACHUA CTYACHTOM IMOPOTOBBIM  YPOBHEM

c(hOpMUPOBAHHOCTH KOMIIETCHIINM, T.€. 3HAaHWM 00 OCHOBHBIX MOJXO0JIaX K HCCIEIOBAHHIO
MEXaHUKH KUAKOCTH M Ta3a., YMEHHUU CaMOCTOSITENbHO MpHOOpeTaTh 3HAHWS B 00JacTH
MEXaHHUKH )KHJIKOCTH ¥ Ta3a C HCIOJIb30BaHHEM Y4eOHO JIUTepaTyphl.; BIaJICHUEM CIIOCOOaMHu
JEMOHCTpALIMM YMEHMsI aHAJIU3UPOBATh M3BECTHBIE MOJAXOJbl K HCCIEIOBAHMIO MEXaHUKU
JKUJIKOCTH U Ta3a.

- «He 3auteHo» CTaBHUTCs, €CIIN O6y‘lﬁf0H.[HI>iC§[ HC MOXKCT IMOKa3aTh 3HAHWA Ha YPOBHC
BOCIIPpOU3BCACHUA U 00BSICHEHHS HH(bOpMaHHH, HC MOXKCT IOKa3aTb MHTCIJICKTYAJIbHLIC
HAaBBIKW PCIICHUA IMPOCTHIX 3a71a4.



[NPMJIOXEHME 3
MeTtoauyeckue yKa3aHHUs M0 BBINOJTHEHHUIO IPAKTHYECKHUX 32124

[Tpenmer nucuuminHbl «MexaHHKa KUAKOCTH U ra3a» B CBOUX MCXOJHBIX IMOJOKEHUSIX
OIMMUPACTCA HaA CI)I/I3I/IKy, 3aKOHEI BEICIIEH MaTE€MAaTUKU, TeopeTI/IHGCKOﬁ MCXAaHWUKH, COIIPOTHUBJIICHUA
MaTCepHraJioB, TCOPHUIO MCXAaHNU3MOB U MAalllMH U ACTAJIN MAIlIUH. OI[HaKO GOHBHIaSI CJIOXKHOCTH U
HEAOCTAaTOYHAA HU3YYCHHOCTH MHOTHX SIBJIEHUU BBIHYXXOACT HCIOJb30BATh W OMIIMPUYCCKHC
NPUEMBI; HEKOTOPBIE U3 KOTOPBIX JEMOHCTPHPYIOTCS B JIAOOPATOPHBIX paboTax Mo TUApaBIUKE.
B3aumopeiicTBie Teopun U IKCIEPUMEHTA - XapaKTepHasi 0COOCHHOCTh TaHHOM TUCIUIUINHBI.

CTyzneHT JODKEeH cHCTeMaTH4eckd paboTaTh HaJ KHUTOHM, BBINOJHSS MPAKTUYECKUE
3aJaud M TuapaBidyeckue pacuértel. Pabory Haj pacuéramu HEOOXOAMMO CONMPOBOXKIATH
M3Y4YEeHHEM PEKOMEHIOBaHHOMU JIUTEpaTyphl, 0Opaias ocodoe BHUIMAaHKUE Ha TO, YTO HEOOXOANMO
B Ipoliecce pacuéra WM pPEHIeHUs 3afad. PekoMeHayeTcs CIeAyIOmUi MOPSIOK H3ydeHHUS
JUCHUITIINHBI. CHaauana OerJio MMPOCMOTPEThL NpPOrpaMmMy, MCTOAUYCCKUC YKAa3aHUA U HOC06I/I$I,
YTOOBI COCTaBUTH IMPEJCTABICHHE O AUCIUILUIMHE B 1esoM. [Ipu paboTe Hal KaKIpIM pa3aesioMm
CIIEZIyeT, TPEXIEC BCErO, O3HAKOMUTHCS C €ro cojaepkaHueM o mporpamme. Ommpasch Ha
METOJUYECKHE YKa3aHHs, MPUCTYNUTh K H3YYEHHUIO MarepHala Mo y4eOHUKaM; IMPH 3TOM
PEKOMEHIyeTCsI BECTH KOHCIEKT C OCHOBHBIM COJEpP)KaHHEM TEMbI, C BBIBOAAMU (HOPMYI U
HeoOxoauMbiMU Tpadukamu. OUKCHpOBaTh HesicHble MecTa. [lo Tem Bompocam, KOTOpbIE He
ynaércsi pa3oOpaTh CaMOCTOSITENIBHO, CIIeAyeT OOpaTUThCS K BEAYIIEMY MpernojaBaTenio 3a
KOHCYJIbTAlIUEM.

I[J'IS[ IMPOBCPKHU YCBOCHUA MATCpHAIa HYKHO OTBETUTH Ha KOHTPOJIBHBIC BOIPOCHI,
IMPUBCACHHLIC B mocoouu. PCKOMCHI[yeMOC HUWKC ABJIACTCA MUHUMYMOM TOT'O, UTO JOJIKCH 3HATDH
M0 JAHHOMY JHUCHHUIUIMHE CTyneHT. [[ns Oosiee TiyOOKOro M3ydeHUss HEOOXOIWMO CaMOMY
pemaTh 3a/1auu, COOTBETCTBYIOIIME IpopadbaTeiBaeMoMy pasneny. Uem Oosbiie Oyner caenaHo
pacuéToB M pENICHO 3ajad, TeM Jydllle YCBOUTCS TEOPETUUYECKUN KypC U TeM ycremiHee OyayT
BBITIOJTHEHBI TIPe/IaraeMble KOHTPOJIbHBIE 3aJaHUS.

Bonpocwt 0na camonposepku

dusnueckne CBOMCTBA JKHAKOCTH

1. B 4éM oTimume KUuIKOCTeN OT TBEPABIX TET U Ta30B?

2. KakoBa B3aUMOCBS3b MEKY TIJIOTHOCTBIO U YJIEIBHBIM BECOM KUJIKOCTU? YKaXUTE UX
CIMHMITEL.

3. Uro HazbiBaeTcs KOAPHUITUEHTOM 00bEMHOTO CxKATHsI )KUIKOCTH? KakoBa ero cBs3b ¢
MOJYJIEM YIPYTrocTu?

4. KakoBa CBSI3b CKOPOCTH 3BYKa B >KMJIKOCTH C MOAYJEM YHPYIOCTU U IJIOTHOCTBHIO

JKHUJIKOCTH?

5. Uto Ha3bIBaeTCS BS3KOCTHIO KUAKOCTU? B 4WéM COCTOHUT 3aKOH BSI3KOIO TPEHHUS
Hrrorona?

6. B yeM npuHUIMNHUaNbHAS pa3HUIIA MEXKIAY CUIIAMHU BHYTPEHHETO TPEHUS B KHIKOCTU U
CUJIaMH TPEHUS NP OTHOCUTEILHOM MEPEMEIIEHUU TBEPABIX TEN?

7. KakoBa CBsI3b MEXy TUHAMUYECKUM U KHHEMATHIeCKUM KOd(P(HUITUEHTAMH BSI3KOCTH?
VYKakuTe ux eIUHUIBI.

8. Kakue BUJIbI CUJT B )KUJKOCTH PACCMAaTPUBAIOTCS B THIPABIUKE?



9. Vxaxute CBOWCTBA MICaTbHOU XUAKOCTU. C KakoW IENbI0 B THAPABIUKE BBEIACHO
noHsATHe 00 HIeaTbHON KUAKOCTU? B Kakux ciydasx IpU MPAKTHUECKUX pacdérax MOXKHO
CUHTATh XUAKOCTD UJICATbLHOMI?

11. HanummuTe ypaBHEHHWE COCTOSHMS raza W JalTe OmpenesieHue BXOIAIIMX B HETO
BCJIMYHH.

Tuopocmamuxka

1. KakoBbI CBOMCTBA TUAPOCTATHYECKOTO JaBICHUS?

2. OObscHUTE (U3HYECKHI CMBICI BEJIMYMH, BXOANMX B auddepeHnnanbHbie
ypaBHEHUS PaBHOBECHUS KUIKOCTH Diisiepa.

3. KakoBbsl (hopma ¥ ypaBHEHHE MMOBEPXHOCTH PABHOTO JABJCHUS: NMPHU aOCOIIOTHOM
MOKOE JKUJKOCTH, TPHU JBIKCHUH COCyla C JKUIKOCTHIO IO TOPH30HTAIBHON
IUIOCKOCTH C YCKOPCHHEM; TIPH BpalICHUH COCyla C IKUJAKOCTBIO BOKPYT
BEPTUKAJIBbHON ocu?

4. Kak dopmynupyercs 3akoH Ilackans? IlpuBenure npuMepbl THIPABIUYECCKUX
YCTAaHOBOK B CHCTEME THIPONPHUBOJA, JECHCTBHUE KOTOPHIX OCHOBAHO HA 3aKOHE
ITackas.

5. KakoBbl COOTHOHICHHS MEXJy aOCONIOTHBIM JaBJICHUEM, W3OBITOYHBIM H
BakyymMmMmeTpudeckum? Urto Oonbime: abcomoTHOE aaBieHue, paBaoe 0,12MlIla, umu
u3obITouHoe, paBHoe 0,06MIla mpu armocdeprom nasnenuu pasaom 0,1 MIla?

6. Uemy paBHa B MeTpax BOASHOIO CTOJ0A MbE30OMETPHUYECKAs BBICOTA JUIA
aTMOC(EpHOTO JaBICHUS?

7. Tlouemy ULEHTp JaBJCHHs BCETJa HAXOIUTCS HIDKE IEHTpa TSHKECTH CMOYEHHOU
MOBEPXHOCTH TUIOCKOM cTeHKH?

8. OOBscHUTE, YTO TaKOE MbE30METPHUECKas U OapoMeTpUIecKas BbICOTA.

9. Uro Takoe smtopa 1aBIEHUS U LIEHTP JaBICHUS?

Kunemamuka scuokocmu
1. Moxer 1M paBHOMEpHOE, JBM)KEHHUE OBbITh HEYCTAaHOBUBLIMMCS, a HEpPaBHOMEpPHOE -
YCTaHOBUBLINMCS?
2. JlaiiTe onpeneneHusl ¥ NPUBEANUTE IPUMEPHI BUIOB JIBUKEHUS KUIKOCTH YCTAaHOBUBIIETOCS U
HEYCTaHOBMBIIIETOCS, HAIIOPHOI'O U OE3HANOPHOI0, PABHOMEPHOIO M HEPABHOMEPHOTIO, IJIABHO
MEHSIOIETOCS.
3. Uto Takoe IUHUS TOKa, TPyOKa TOKa U dJIeMEHTapHas CTpyika?
4. Ilpu KakuX YCIOBHAX COXPAHSAETCS MOCTOSTHCTBO Pacxo/ia BJOJb OTOKa?
5. B uem omiinume TypOyJIEHTHOTO T€YEHHUS )KUKOCTH OT JIAMHUHAPHOTO?
6. ITosicaute pu3nUecKuil CMBICI M MPaKTHUECKOE 3HaUeHue Kputepus PeifHonbca.
7. Bimsier nm TemriepaTypa KUAKOCTH Ha BEIMYHMHY KPUTHYECKOM CKOPOCTH, MPU KOTOPOM
IIPOUCXOAUT CMEHA PEKUMOB JBUKEHUA?
8. HazoBuTe CBOMCTBA 3JIEMEHTAPHOMN CTPYHKH.
9. OOBscHUTE, YTO TAaKOE€ JIMHUSA TOKA, KaK BBITJIIUT CTpyldaras MoOJeNb MMOTOKA, YTO TaKoe
«OKUBOE CEUEHUE, «CMOYECHHBIN MIEPUMETP» U «TUIPABINYECKUIN paguycy»?

T'uopoounamuxa
1. Ha3oBure 3HEpreTHUECKUil CMBICH Ka)KJI0TO CJIaraéMoro ypaBHeHus: bepHymin.
2. Uro BiusieT Ha YKCIEHHOE 3HaueHue kodpunuenta Kopuonuca?
3. aiite reoMeTpuyecKOe UCTOJIKOBAaHUE KaXKIOH COCTaBIsIOIEH ypaBHeHUs bepHymu.
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Yrto npencraBisier co60i pa3HOCTh OPAWHAT HAITOPHOW JIMHUM UI€ATbHOM KUJIKOCTH U
peanbHOI?
Uro npeacrasisier co00# pa3HOCTh OPAUHAT HATIOPHOMW JIMHUU U TTHE30METPUICCKON?
Kak ygaunee Bcero npoBOJuTh IJIOCKOCTh CPABHEHMSI TIPU PEIICHUM 33]1a4, CB3aHHBIX C
UCIOJIb30BaHuEeM ypaBHeHus bepuymnu?
HazoBute Haznauenue neezomerpa, Tpyoku [Turo.
Korga nanophas u nbe3omeTpuueckas JUHUM napaiuienbHbl? Korna B HampaBieHun
JIBU>KEHUSI )KUJIKOCTU 3T JIMHUM COMMKAIOTCA U KOTJa YIAISI0TCS OJJHA OT JPYroit?

Pesicumut 0susrcenusn sncudkocmu

OObsicuuTe Qusnyueckuii cMbIch KputepueB: PeliHonbaca, @pyna u Diinepa. B kakmx
CIIy4asiX JOJDKHBI IPUMEHSTHCS 3TU KpuTepun?
VYKakuTe 3aKOH paclpeleieHHs] KacaTelbHbIX HANpsDKeHUH B HWIMHIPUYECKOM
TPYyOOIPOBO/JIE MPH JTAMUHAPHOM TEUYEHUHU.
KakoBo cooTHoOIIeHHE MeXAy CpeAHEeH U MaKCUMAIbHONW CKOPOCTSIMH NP JTaMHUHAPHOM
TEYCHUH, TIPU PABHOMEPHOM TYpOYJIEHTHOM HAIOPHOM TEUYEHHUH U B CKATOM CEUCHUU
cBOOOAHON cTpyu mpu uctedeHuu? OT KakuxX MHapaMeTpoB IMOTOKA 3aBHCIT MOTEPH
SHEPTUU MO JAJIMHE IPU JAMUHAPHOM T€YeHUU?
[Ipu kakoMm pexuMe HMeeT MecTo 0Oojiee BBICOKAs HEPaBHOMEPHOCTh CKOPOCTEH H
nouemy?
OObsicCHUTE TOHATHUSI «THJPABIUYECKU TJAAKUE» U «TUIPABINYECKU IIEPOXOBATHIE)
MOBEPXHOCTH. MOXKET M OJHA U Ta Xe TpyOa OBITh «THUAPABIMYECKH TIAIKON» U
«TUAPABINYECKH ILIEPOXOBATOMN?
Ot kakux (pakTOpoB 3aBUCUT KOAP(HULIMEHT FUAPABINYECKOTO TPEHUSI TPU TYPOYJIEHTHOM
TE€YEHUHU, U 110 KaKUM (popMysaM MOKHO €ro ONpeaeTuTh?

Kakue conpoTuBieHNs Ha3bIBAIOT «MECTHBIMU»?
[To kakoil (opmyrne omnpenensOT NOTEPH DSHEPrUH, BBI3BAHHBIE MECTHBIMH
COTIPOTUBIICHUSMHU?

Kak onpenenuTs moTepro SHEpPruu NpHu BHE3AITHOM PACIIMPEHUH NMOTOKAa U BHE3AITHOM
CY)KEHHH ero?

Yemy paBeH K03(pPUIIHEHT MECTHOTO CONPOTUBIICHHUS MTPHU BXO/I€ KHUJIKOCTU B TPYOy U3
60JIBIIIOrO pe3epByapa U MpH BBIXOE MOTOKA U3 TPYObI B 00JIBINON pe3epByap?

Teuenus é mpybax u Kananax

KakoBa 3aBUCHUMOCTbH MPOITYCKHOI CIIOCOOHOCTH TPYOONpPOBOJA OT €ro IIEpOXOBaTOCTU
IIPY HEU3MEHHBIX IPOYMX yCIOBUIX?

Kakoli 3aBUCMMOCTBIO YUUTHIBAIOTCS IOTEPU B MECTHBIX CONPOTUBIICHUAX B "UIMHHBIX"
TpyOOTIpOBOIAX?
Kak y4uThIBaroTCs MOTEpU B KOMIUIEKCHBIX MECTHBIX CONPOTHUBIICHHSX B '"KOPOTKHUX"
TpYyOOIpOBOJAX IMAPONPUBOIOB?
KakoBa oco6eHHOCTh pacuéTa TpyOONIpOBOIOB C MapaljielIbHbIM COEIMHEHUEM BEeTBEN ?
YeMm oTiMyaeTcs ONpeneieHre uaMeTpa MarucTpalbHOrO TpyOOIpoBOJa M €ro
OTBETBJICHUI?
HazoBuTe HECKOIBKO BapHAHTOB TPYOOIIPOBO/IA C HACOCHOM MOIa4ei.

[Touemy npu pacuére TpyOOIPOBOa BaXKHO BBIIBUTH PEKUM JIBUKEHUS?
9. O0BsicHUTE, YTO TaKoe "KaBUTALM" U B YEM COCTOUT €€ BpeaHOE eHCTBHE?
Kak rpaduuecku mTOCTpOUTH CYMMapHYI0  XapaKTepUCTHKY JABYX  IPOCTBIX
TpyOONPOBOJIOB, COEAMHEHHBIX MTOCIIEIOBATEIBHO, APATIICIBHO?



10. Kakoll BuJ MMeeT 3I0pa CKOPOCTEM B MONEPEYHOM CEUYEHUU OTKPBITOrO pycia IpH
PAaBHOMEPHOM JABHKEHHH KHUJIKOCTU?



