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AHHOTanUs padoyeil MporpaMmbl N0 AMUCHUILINHE
«I'mapasimka 1 Heprerazopast THAPOMEXAHUKA»

Hean npenogaBaHusi TUCHUIIMHBI

npuobpereHne 00yuaeMbIMU TEOPETHUECKUX 3HAHUH U MPAKTUYECKUX HABBIKOB IO
IIPUMEHEHHUIO 3aKOHOB MEXaHUKH JKUIKOCTHU Ul PELICHUSA KOHKPETHBIX MH)KEHEPHBIX 3a/1a4.

33[[3‘11/[ HU3YyYCHUA

— W3YYHTb 3aKOHBI TUIPOCTATUYECKOTO JIaBICHUS KUIKOCTH HA Pa3IMUHbIe CTCHKU
COCY/IOB, pe3epBYyapoB U TpyO;

- U3YYHTh BHUJIBI M 3aKOHBI IBIKEHUS )KHJIKOCTH B TpyOax;

- U3Y4YHUTh YPaBHEHUS U 3aKOHBI BHEIIHETO IOTOKA KUJIKOCTH;

- HAYYUTHCS ONPEICIATh MOTEPU JABJICHUS U CUJIbI, BOSHUKAIOIINE MPU JBUKEHUU
KHUJIKOCTH;

- IPUOOPECTU 3HAHUS U HABBIKHU, TTO3BOJISIONINE BBIIOJIHATh TUIPABINUYECKUE PACUETHI
He(Tera3zonpoBoI0B, TPYOOIPOBOIOB CHCTEM BOJOCHAOKEHUSI.

B xome wu3yuyeHHMsi JAMCHUIVIMHBI Yy oO0yvamouierocss (OpMHPYIOTCS cJeaylolue
KOMIIeTeHIUHU:

OIIK-1. CnocobeH pemarbh 3ajadd, OTHOCSILIMECS K IMpo(eccHOHAIbHON AeSITEeIbHOCTH,
OPUMEHSIT METOABl MOJCITUPOBAHUS, MAaTEMAaTHYECKOro aHali3a, eCTECTBEHHOHAYYHBIC U
O0IIenH)KEHEPHBIEC 3HAHUS

OIIK-4.CriocobeH mpoBOIUTh WM3MEpPEHHUs U HalOmojeHus, oOpabaTeiBaTh M MPEICTABIAThH
IKCIIEPUMCHTAILHBIC JaHHBIC.



1. IlepeyeHr NJIAHMPYEeMBIX pe3yJbTAaTOB OOy4YeHHs] MO AUCHHUILIMHE (MOAYJII0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMH 0CBOCHHUSI 00pa30BaTeIbHON MPOrpaMMbl

1.1. Hean npenogaBaHus JUCHHUILIHHBI
Henps npenonaBanus Aucuuiuinabl «['uapasinka u HedrerazoBasi THAPOMEXaHUKA))
COCTOHT B OOYYCHHH CTYICHTOB OCHOBHBIM 3aKOHaM JBW)KCHHUS U TTOKOSI JKUJAKOCTEH U Ta30B, a

TAKXEC B IPUMCHCHUH 3TUX 3aKOHOB JJId PCIICHNA KOHKPCTHBIX MHXKCHEPHBIX 3a1a4.

1.2. 3apayu u3yvyeHusi AMCUUNJIMHBI
[Tpu u3yyennn kypca «['uapaBjiuka u HeprerazoBasi ruIPOMEXaHNUKA

nepes CTyACHTaMU CTaBATCS CIEAYIOIINE 3a0aun:

- U3YYHTh 3aKOHBI THIPOCTATHYECKOTO JaBIICHUS )KHJIKOCTH HA Pa3IMYHbIC CTEHKU COCY/IOB,
pe3epByapoB u TpyO;

- U3yYUTb BUJIBI U 3aKOHBI ABUKCHUS KUIKOCTH B TpyOax;

- U3Y4YHUTh YPaBHEHUS U 3aKOHBI BHEIIHETO TOTOKA )KHUJIKOCTH;

- HAyYUTHCS ONPEAESATh NOTEPH ABJICHUS U CUIIbI, BOSHUKAIOLIHE MPU IBUKEHUU
JKUJIKOCTH;

- IPUOOPECTH 3HAHUS Y HABBIKH, TTO3BOJISIOIINE BIIOIHSITH THAPABINICCKHE PACUETHI
He(Te - ¥ Ta30MPOBOIOB.

1.3. Komnerenuuu oOyuyarwmerocsi, ¢(opMupyemble B pe3yjbTaTe OCBOCHHA
AUCHMILIMHBI (MOAYJIs1)

Nnnexc

Ne Coneprxanne GOpMUPYEMBIX KOMIIETCHITHA
Acp (bopmmpy 1 KOMIIETEHIIHH

O6menpodeccuonanpubie (OITK)
1 | Cnocoben pemaTh 3amaud, oOTHocsumecs K mnpodeccruonanshoi | OIIK-1
NESITeTbHOCTH, TPUMEHSSI METOIBI MOJEIUPOBAHUS, MaTEMAaTHYECKOTO
aHaJIN3a, €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHbIE 3HAHUS

2 | CnocoOeH mnpoBOAWUTH H3MepeHHs U HaOmroneHusi, oOpabateiBath u | OIIK-4
MPEJCTABIATh SKCIIEPUMEHTAIbHBIE TAaHHBIE.

B pe3ynbraTe 0CBOSHHS TUCIUIUIMHBI 00YYarOIUIACs TOMKEH:
3HATh:

- OCHOBHBIE ()M3MYECKHE CBOWCTBA >KHJIKOCTEM M Ta30B; OCHOBbI KMHEMAaTHKH; OOIIHE
3aKOHBI U YPAaBHEHHUS CTATUKHU U JUHAMHUKHU KUJKOCTEH U Ta30B; OJHOMEPHBIE TOTOKH KHIKOCTEH U
ra3oB; DJIEMEHTHI TMOAOOUS THUAPOJUHAMUYECKHX TMPOIECCOB; TEOPUS THAPOAMHAMUUYECKUX
COTPOTHUBIICHUH; PEOJIOTHS; TOTOKH BSI3KUX KUIAKOCTEH; OCHOBBI MU (PY3MOHHOTO MAaCCOTIEPEHOCA;
POJIb TUIPABIUKH B HE(PTETa30BOM JIEIIe;

YMeTh:

- pacCUMTBIBATh CHUJIbI JIABJICHUS KUIKOCTH HA IJIOCKUE U KPUBOJUHEHHBIE CTEHKU

- chopMynupoBaTh U PEIIUTh BHYTPEHHIOO 3a7ady TEYEHHUS IKHUAKOCTH IO
TpyOOIIPOBOTHOM CETH B COOTBETCTBUH C TEXHHUUECKUM 3aJJaHUEM;

BJIA/IETh:
- HaBBIKAaMU THAPABINYECKOTO pacyéTa y4acTKOB He(DTera3onpoBoaoB.



2. MecTO AUCUMILIUHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMmbl

2.1. IlepeyeHb AMCUMIIIMH, OCBOCHHE KOTOPBIX CTYJAeHTAMH HE00X0IUMO A/ U3yYeHHs
AAHHOW AUCHMILINHBI:

Bricmas matemaruka (nud¢depeHnuanbHoe U WHTETPaIbHOE HWCUYHCICHHE, OOBIKHOBEHHBIC
muddepeHnanbHble YpaBHEHUS, BEKTOPHBIA aHaIW3, YpPaBHEHHMS B YAaCTHBIX INPOU3BOJIHBIX);
dusnka (MexaHuKa, MOJEKyJsipHas ¢u3uka), TeopeTnueckas MexaHHKa (CTaTHKa M JTUHAMUKA);
[Ipuknagnas MaremMaTuka (IporpaMMHUpOBaHKE U pacdéTel HAa DBM).

2.2. IlepeyeHb AUCHMIUIMH, M3y4YeHHE KOTOPLIX Oa3upyercsi HA MaTepuaje JTaHHOM

JUCHUIIJIMHBI
B CBOIO oucpeab, I[aHHBIﬁ KYpC, IIOMHMO CaMOCTOATCIIPHOI'O  3HAYCHUA, ABJIACTCA

HpeZ[I_HGCTBYIOH_[eﬁ I[HCHHHHHHOﬁ JUISL CIICHUAJIbHBIX KYpPCOB: OCHOBBI aBTOMaTHU3aluu
TEXHOJOTMYECKUX IPOLECCOB HE(PTEra3oBOro IPOU3BOJACTBA, METPOJIOTHs, CTaHAAPTH3aIUA |
ceprudukanys, OKcIulyaTtanus ra3zoHedTenpoBonoB, CoopykeHHe Ta30HE()TENPOBOAOB U
razoHedTexpaHuIuIL,

3. CTpyKTypa M coep:KaHue IUCUMIIIMHbBI:

OO0miast TpyA0€MKOCTh IUCIHUIUIMHBL: 3a4€THBIC €IMHUIIBI — O

yacel — 180
3.1. O0beM AUCHUIIMHBI U BUbI y4eOHOH padoThI
e g 3 ‘_E B Tom uncre 2 KII, KP, =
3 g 5% § 9 § PIP, xontp. | = S
3 g E =i @ z pao, 9 o
o R S Jlek. | JIa6. | Ip. | U3 | AK 4 pedepar o
3 180 52 16 - 32 2 2 101 27 - + | -
HTOro | 180 52 16 - 32 2 2 101 27 - + | -




3.1.1. O0beM 4acoB M 3a4YeTHLIX €IHHHUI 10 JUCHUILINHE

HanmeHnoBanue TeMbl JUCHUILIMHBI Bcero | ®opmupyembie | AyauTopHbIE B TOM YHCJIE CpC
4acoB | KOMIIETCHI[UU 3aHATHS JIEKIIUU MIPAKTUIECKIEC nabopaTtopHbIe

1.BBenenue 6,5 0,5 0,5 - - 6
2.Dusnueckue CBOMCTBA XUAKOCTH U rasa. 8,5 2,5 0,5 2 - 6
3.JlaBieHne B MOKOSAMIEHCS JKUIKOCTH. 11,5 55 15 4 - 6
4.Cunbl TaBJICHUS KUIKOCTH Ha TTIOBEPXHOCTH. 9,5 15 15 - - 8
5.0cHOBHBIE TOHATUSA KHHEMATUKU U JUHAMUKHU 9.5 OIK-1 15 15 ) i 8
JKHIKOCTH. OITK-4
6.OCHOBHBIC YpaBHEHHUS THPOIUHAMHKH. 15,5 5,9 1,5 4 - 10
7.OCHOBBI TEOPHH THIPABIHIECKUX 115 15 15 ) i 10
COIPOTHUBIICHUHT
8.JlaMrHapHOE TeUCHHE KUIKOCTH. 9,5 15 15 - - 8
9.TypOyJIeHTHOE TEeUCHUE KUTKOCTH. 15,5 9,5 1,5 - 10
10.I'mapaBnuyeckuii pacuer TpyOOIPOBOIOB. 215 11,5 15 10 - 10
11.TTomo6ue ruIpoMexaHMIECKUX MPOIIECCOB . 11,5 15 15 - - 10
12 .VicreueHue KUAKOCTH U3 OTBEPCTUH U 185 9.5 15 8 i 9
HacaakoB. besHanmopHoe ABMXEHHE KUIKOCTH
nu3 2 X X X X X X
AK 2 X X X X X X
Kourtpoin 27 X X X X X X
Bcero uacos 180 X 48 16 32 101




3.1.2. HaumeHOBaHUEe TeM, HX cojAep:KaHUe, 00beM B 4YacaxX JEKUHOHHBIX 3aHATHH (MO

ceMecTpam)

Ne HanmenoBanue Temsl OcHOBHOE coJiep>KaHUE TEMBI Kon-Bo
TEMBI 4acoB
1 |BBenenue Iletmn w 3amaum Kypca W e€ro cBsa3b co cMmexHbeiMu| 0,5
JUCLUIUINHAMU. POJIb OTEUECTBEHHBIX YYEHBIX B PAa3BUTUH]

THJIPABJIMKHU U a9POJMHAMUKHI

2 |O®wusnyeckue  cBoicTBA Monenh CIUIONIHOW cpeabl W rpaHumbl e€ pacmmpenue, 0,5
KHUJIKOCTH U rasa. JaBJICHHE HACBIIICHHOTO Mapa, ypaBHEHHE COCTOSHHUS rasa.

3akoH Hpl0TOHA BHYTPEHHETO TPEHMSI B )KUJKOCTH.

3 |HdaBienue B mokosiieiics MaccoBple UM MOBEPXHOCTHbIE  cuibl.  Hanpsokenus| 1,5
AKHUJKOCTH. I'mapocraTuueckoe naBieHUE U €ro cBoicTBa. OCHOBHOE

ypaBHEHUE TUAPOCTATUKHU. AOCOIIOTHOE, MAHOMETPHUYECKOE,
n30bITOuHOE AaBieHus. Bakyym. 3akon [lackarsi.

4 |Cuibl nasienus Cuiibl 1aBlIeHUs )KUJIKOCTH Ha IIockue nmoBepxHoctu. Lentp, 1,5
KHUJKOCTU Ha naByieHus. CWiibl JaBIEHUS >KMIKOCTH Ha KpPUBOJIMHEWHBIE
MTOBEPXHOCTH. MOBEPXHOCTH. I'opuzonTtanbHas u BEPTHUKAIbHAS

cocTapistone. 3akoH Apxumena. YCJIOBHS pPaBHOBECHS
TUIABAIOIINX TeJl.

5 |OcHoBHbBIE MOHSATHS| Y CTAHOBUBIIEECS]  JIBM)KEHUE, JHMHMS M TpyOka Toka,| 1,5
KMHEMAaTUKHU U TUHAMHKH|3JIEeMEHTapHasi CTpyiKa ¥ MOTOK. BU/IbI MOTOKOB: HAMOPHBIH,
AKHUJKOCTH. Oe3HamopHbIi, TujpaBinyeckue cTpyd. [lonepeunsie

CCUCHUS. [Tnomane, CMOYEHHBIN nepUMeTp u
HKBUBAJICHTHBINA JHAMETP.

6 |OcHoBHBIE  ypaBHEHHS YpaBHEHHE HEPa3pbIBHOCTH MOTOKa. YpaBHenue bepnymmm 1,5

TUJIPOJNHAMHUKH. UL DJIEMEHTAapHOM CTPYMKM W TMOTOKa HJICAIBHOM U
peanbHON KuAKOCTH. DU3MUYecKHil CMBICI U Trpaduveckoe
MPEICTABICHUE YpaBHEHUSA bepnynu. Bunpi
T'MJIPaBIMYECKUX CONTPOTUBICHUMN.

7 |OcHOBBI TeoprH|OCHOBHBIE 3aKOHBl PaBHOMEPHOTO JBMXKEHMsT M Bsizkoro| 1,5
TUIPaBIMYECKUX TpeHus. PexxuMbl nBHkeHUs. MecTHbIE CONpPOTUBIEHUS U
COIIPOTHUBJICHUI HaIopHl.

8 |JlammnapHOE TeyeHue|Pacnipesiennienne CKOpOCTH B MOMEPEYHOM cedeHuH Kpyriod 1,5
KUJKOCTH. TpyObl. Pacxon, cpeansas ckopocts. Dopmyna [lyaseitns.

KoaddurnumenTt rupaBnndeckoro ConpoTUBICHUS.

9 |TypbynentHoe TteueHue|CTpykrypa  TypOyneHTHoro  mortoka.  OcpenHennble| 1,5

KUJIKOCTH. CKOpOCTH. [Tynscanuu CKOpPOCTEH. KacarenbHbie
HanpspkeHus. Oneitel Hukypanze. OmnpeneneHue noTepb
Harnopa B KpyrJioil Tpy0e npu TypOyJI€HTHOM pexuMe.

10 |I'mppaBanueckuit pacuerKnaccudukanus TpyOOnpoBOIOB: KOPOTKHE W JUIMHHBIE; 1,5

TpyOOIPOBOIOB. npoctele U chnokHble. OCHOBHBIE 3a7aud  pacyeral
TpyOonpoBooB. Pacuer xopoTkoro tpybompoBona. Pacuer
JUTMHHOTO TPYOOIIPOBO/IA.

11 |IlomoOue O6mue npuniunel. [logoOue mpeoOpasoBanuii ypaBHeHu#| 1,5
THJIPOMEXAHUYECKUX HaBpe-Ctokca. OCHOBHBIE KPUTEPUU THUIAPOJIUHAMUYECKOTO
ITPOLIECCOB . noo0usl.

12 |Hcreuyenme xuakoctu uilicreueHwe depe3 Majoe OTBepcTHe ©W  BHemHuH 1,5
OTBEPCTHII M HACAJKOB.IWIMHIPUYECKUNA HAacaloK... PacdeT ckopocTeil u pacxooB.
besnanopnoe asmxenue @opmynel llle3n. Pacuer 6e3HanopHbIx TpyO.

KHUJKOCTU
Bcero 16




3.1.3. HaumeHoBaHue TeM (BONMPOCOB), BbIIEJIEHHBIX /ISl CAMOCTOSITEJIbHONH PadoThI

CTY/IEHTOB
NoNe HaunmenoBanue Ob6bem
OcHoBHOE coJiep>kaHie TeMbI (BOITPOCa) Jluteparypa
TEM TeMBI (BOIpoca) B Hacax
1 |Bsenenue Ilemn W 3amauu Kypca M €ro CBS3b CO 6 OJI-1-4
CMEXHBIMU JUCIATUIMHAMH. Poun JUI-5-9
OTEUECTBEHHBIX  YYEHBIX B  Pa3BUTHUMH] M-1-2
THJIPABIUKU M a3POIUHAMHKH.

2 |®usmyeckue cBOMCTBAMoOENb CIUIONIHONW CpeIbl W TPaHUIBI €€ 6 OJI-1-4

KHUJIKOCTH U Ta3a. pacupenue, JaBiIeHUe HACHIIIEHHOTO mapa, JUJI-5-9
ypaBHEHHUE COCTOSAHMS raza. 3akoH HproToHa M-1-2
BHYTPEHHETO TPEHHSI B KUJIKOCTH.

3 |HaBnenue BMaccoBele ¥ TOBEPXHOCTHBIC  CHUIBI. 6 OJI-1-4
MOKOSLIENCS Hanpspkennsa. I'mapocratnueckoe JaBiieHUE JUJI-5-9
KUJKOCTH. u ero cpoicTtBa. (OCHOBHOE YypaBHEHHE M-1-2

TUIPOCTATUKU. AGcomtoTHOE,
MaHOMETPUYECKOe, H30BITOUHOE JIaBICHUS.
Bakyywm. 3akon [lackans.

4 | Cunbl 1aBiIeHUS Cunbpl [aBlIEHUS KUIKOCTH Ha IIIOCKHE 8 OJI-1-4
KHUJIKOCTU Ha noBepxHoctu. Llentp naBnenus. Cuuibl JJI-5-9
MTOBEPXHOCTH. JABJICHUS] JKUIAKOCTH HA KPHUBOJIWHEIHBIEC M-1-2

IIOBEPXHOCTH. I'opusoHTanbHas 51
BEepPTHKANbHASI ~ COCTAaBJISIONIME.  3aKOH|
Apxumena. YcnoBus paBHOBeCHS]
TUIABAIOIINX TeJl.

5 |OcHOBHEIC TOHATHSA ~ |YCTAaHOBHBIIEECS  JIBIDKCHUE, JIMHHSA U 8 OJI-1-4
KUHEMaTUKU U TpyOKa TOKa, DIeMEeHTapHas CTpyika u JJI-5-9
ITMTHAMHUKH JKUIKOCTH. [IOTOK. Bunnr IIOTOKOB: HAMOPHBIN, M-1-2

O€3HANOpHBIN,  THAPABIMYECKUE  CTPYH.
[Momepeunsie CeueHMsI. [Tnomanp,
CMOYEHHBI MepUMeTp M OSKBHUBAJCHTHBIN
Imamerp.

6 |OcHoBHble ypaBHeHus |[lorepu Hamopa mpu peskoM pacumpenud| 10 OJI-1-4
TUJIPOIMHAMUKH. notoka. ®opmyna bopaa - Kapuo JJI-5-9

M-1-2

7 |Pexumsl newkenust  |Oneitel  PeiiHonmbiaca.  Jlammuapwsii  ul 10 OJI-1-4

AKHUJKOCTH. TypOyJIeHTHBII pEXUM JIBUKEHUSI. JUJI-5-9
duznyeckuil cMbIc yrcia PeitHoabca. M-1-2

8 |JlammHapHOe TeueHue PacnipeneieHne CKOPOCTH B IOIEPEIHOM 8 OJI-1-4

KUJKOCTH. CeueHHM Kpyrioil TpyOsl. Pacxon, cpeanss JUJI-5-9
CKOPOCTb. ®dopmyna [Tyazeitns. M-1-2
Koapdpunment TU/IPABINYECKOTO
COITPOTHBIICHHUS.

9 |Typb6ynenTtHoe Crpykrypa TypOYJIEHTHOTO noroka., 10 OJI-1-4

TEUEHHE XUAKOCTH. |OCpeIHEHHbIE CKOpOCTH. [Tynbcanum JJI-5-9
ckopocteil. KacarenbHple — HalpsKEHHS. M-1-2
OnbiTel Hukypanze. OnpeneneHue NOTEPH
Haropa B Kpyriyioil Tpyoe npu TypOyneHTHOM|
peKUME.

10 |TunpaBnuueckuit Pacuer rasompoBomoB mpu Maisix w10 OJI-1-4
pacdet OOJBITNX TIepenagax TaBICHUM. JJI-5-9
TpyOOIPOBOJIOB. M-1-2




11 |TmapaBnuueckuit CxopocThb pactipoctpanenus]; 10 OJI-1-4
yaap B TpyOax. ruapasiadueckoro  ynpapa. Ilpamon  # JUJI-5-9
HeTpsSMOKn TUAPABINYECKUN yaap. M-1-2

IToBbllICHNE TABIEHUS.

12 |Ucreuenue xuakoctu |Mcreuenne dyepe3 OOJbIIIOE OTBEPCTHE. 9 OJI-1-4
13 OTBEPCTUH U Hcreyenne 1npu NIEpPEMEHHOM  HaIope. JUJI-5-9
HACa/IKOB. JlaBneHue cTpyd SKUIKOCTH Ha TBEPAbIC M-1-2

MIOBEPXHOCTH.
Bcero: 101

CaMmocTtosiTenbHass paboTa CTYJEHTOB HalpaBieHa Ha 3aKpelvieHue MU YriryolieHue
MOJIYYCHHBIX TEOPETUYECKUX M TMPAKTHUECKUX 3HAHUM, pa3BUTHUE HABBIKOB IPAKTUYECKOU
paboThI U BBINOIHSIETCS B COOTBETCTBUU C METOJAMYECKUMHU YKa3aHUSIMU.

3.1.4. lIpakTHyecKue 3aHATHS, UX coJlep:KaHue H 00beM B Yacax (1o ceMecTpam)

HaumenoBanue .
NeNe OcHoBHOE cofiepkaHue npakTuueckux 3ausatuii | Komn-Bo
TeM MpaxTirieciux (cemuHapoB) 4acoB
3aHATUHN (CEeMUHAPOB)
2 ®du3nuecKkue CBOMCTBa Pemenune 3anau Ha (pu3nyecKue CBOMCTBA KUIAKOCTHU: 2
JKUJIKOCTH U Ta3a. MJIOTHOCTb, CKUMAEMOCTD, TEeMIIEpaTypHOE
pacumpeHue, BI3KOCTb U JIp.
3 |[JaBnenue B mokosmeiics |Pemenne 3amau Ha TeMy omnpezeneHHs AaBileHus B 4
JKUJKOCTH. MOKOSILIEHCS KUJIKOCTH HAa OCHOBAaHUM IOKA3aHUU
npubOpOB W C  HUCIOJIB30BAaHUEM  3aKOHOB
TU/IPABIIMKHU.
6 |OcHOBHbBIE ypaBHEHHS Pemenne 3amau Ha TeMy: ypaBHeHue bepnymiu u 4
TUJPABJIMKU. ypaBHEHHE HEPA3PHIBHOCTH.
9 |Pacuér moreps Hamopa B Pemenne 3amau Ha Temy: pacdeT moTepb Hamopa mo| 4
TpyOax. JUTMHE ¥ HA MECTHBIX CONPOTHUBIICHUSX.
10 |Pacuér kopoTKHUX Pemienne 3amay Ha TeMy: ONpENENIEHUE NABIICHUH, 5
TpyOOITPOBOJIOB. pPacxoJIoB U AUAMETPOB TPYO.
10 |Pacuér naMHHBIX Pemenne 3amad Ha Temy: OMpeJelieHWe HAmopoB 5
TpyOOITPOBOJIOB. TpyOOIIPOBOJIOB JAMAMETpa TPYO.
12 |HcredeHue KUAKOCTH Pemmenune 3a1ay Ha TeMy: UCTEUYEHHUE KHUAKOCTH Yepe3| 8
OTBEPCTHS M HACAJIKH.
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3.1.5. JIaGopaTopHbIe 3aHATHS - HE IPETYCMOTPEHO y4EOHBIM TIIAHOM.

3.2. IlepevyeHnb TeEM KYPCOBBIX MPOEKTOB (PadoT) - HE PETYCMOTPEHO Y4EOHBIM IIJIAHOM.

3.3. llepeyens Tem PI'P — 'mapasinuyeckuii pacyet TpyOOmnpoBoAOB (110 BapHaHTaM )

3.4. llepeyenn TeM pedepaToB — HE MPEAYCMOTPEHO YUEOHBIM TIIAHOM

3.5. [lepevyeHb TeM KOHTPOJIBHBIX Pa00T — HE MIPETYCMOTPEHO YUYEOHBIM IIAHOM

3.6. NHTepakTUBHBbIE 00pa3oBaTebHbIe TEXHOJOTHH, HCHOJIb3yeMble NMPH TPOBeIEHUH
Y4eOHbIX 3aHATHI




N3yuenne nUCIMIUIMHBI 00€CTICUUBACTCS MTYTEM UTEHUS JICKITUH 110 OCHOBHBIM pa3jieinam

mporpamMMmsl, O6C}’)KI[€HI/IH AUCKYCCHOHHBIX BOIPOCOB, NPOBCACHUSA ACIOBLIX W POJICBBIX HID,

«MO3TOBBIX IITYPMOBY, PELICHUS 33]a4 ¥ paboTa C TeCTaMHU.

B coorBerctBuu ¢ TpedoBanusimu @PI'OC BO no HanpaBieHHIO MOJTOTOBKH pean3aius

KOMIICTCHTHOCTHOI'O MoAXoAa NpCAyCMaTpuBacT IHUPOKOC UCIIOJIB30BAHUC B y‘-IC6HOM mponecce

AKTHUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEICHUS 3aHATUI (KOMIIBIOTEPHBIX CUMYIIALIMMA, pa3oop

KOHKPETHBIX CHUTYallMil C HCIOJb30BaHUEM J1a00paTOPHOTO OOOpPYIOBaHUS), B COUYETAHHH C

BHEAYJIMTOPHON paboToil ¢ 1enpio GOpMUPOBAHUS U PA3BUTHUS NMPO(EcCHOHATBHBIX HAaBBIKOB

oOyJaronuxcs.

4, Hepeqeﬂb y‘leﬁHO-MeTOHI/I‘leCKOFO o0ecrneyeHus Il CaMOCTOSTEIbHOM paﬁoTbI

00y4alomuxcsd Mo JAUCHUILUIMHE, OCHOBHOM H JIONOJHUTEJIbHON Y4eOHOWH JHMTepPaTyphbl,
He00X0AUMOM /151 0CBOEHUSA TUCUMILINHBI

4.1. OcHOBHAasi M IONOJHUTEJIbHAS JUTEPaTypa

NoNe Bun T'on Koa-Bo 3K3.
ABTOp M HAUMEHOBaHUE
-1 ocoOws | M3JTaHMs B OMOJI.
OcHoBHas JInTEpaTypa

OJI-1 | Ilonomapesa, . H. Hedrerasopas YII 2020 https://e.lanb
ruapoMexanuka: ydebHoe mocobue / WM. H. ook.com/boo
[Tonomapera, JI. A. Maptiome. — Ilepmb: k/239666
[THUITY, 2020. — 182 ¢. — ISBN 978-5-398-

02312-1. — Tekct : onextpoHHbIi /  JlaHb
9JIEKTPOHHO-OMOIMOTEYHASI CHCTEMA.

OJI-2 | Ky3uemnoB, B. B. T'mapomexaHunka u OCHOBBI YII 2013 https://e.lanb

THPABINKY. (Teopermueckuii  Kypc ¢ ook.com/boo
NpUMepaMu MPAKTHYECKUX PACUYeTOB) : yueOHOE k/69473
nocobue / B. B. Ky3nenos, K. A. AnanreB. —
KemepoBo: Ky3[I'TY wumenun T.D. T'opbauesa,
2013. — 266 c¢. — ISBN 978-5-89070-905-9. —
Tekct : anekTpoHHbl // JlaHb : 3IE€KTPOHHO-
OubnuoreyHas cucrema.

OJI-3 | TenkoB, A. TII. TI'mapomexaHuwka IUIacTa VII 2009 https://e.lanb
NPUMEHUTEIBHO K  MPHUKIATHBIM  3aJa4aM ook.com/boo
pa3paboTku HEPTIHBIX " ra30BbIX k/39404
MECTOpOXKAeHM: ydebHoe mocobme / A. IL
Tenxos, C. U. I'paués. — Tromens: Trom[HI'Y,

2009. — 240 c¢. — ISBN 978-5-9961-0056-9. —
Tekct: anexkTpoHHBIM // JlaHb: 31I€KTPOHHO-
OubnmoreyHas cucrema.

OJI-4 | BoabBak, C. ®@. I'napasnuka: yaeOHOE mocobue / YII 2021 https://znaniu
C. ®@. BoasBak. — Mocksa: TH®PA-M, 2021. m.com/catalo
— 438 ¢. — (Bwicmiee obOpa3oBaHue: g/product/10
bakamaspuat). - ISBN 978-5-16-015659-0. - 45063
TeKCT : 2IEeKTPOHHBIN.

JlomoJIHUTEeIbHAS JIUTEPATYpPa
JUJI-5 | Tlonikos, B. U. I'mapora3onnHamMuka: OCHOBHBIE VII 2022 https://znaniu

NOHATHS, (OPMYJIBl M yYpaBHEHHS: ydeOHOE
nocooue / B. U. ITonkos. - Mocksa; Bonorpga:
Nudpa-Unxkenepus, 2022. - 212 c. - ISBN 978-
5-9729-0922-3. - TekcT: 2JIeKTPOHHBIH.

m.com/catalo
o/product/19
02584




JJI-6 | FOmaes, B. ®. I'mapasiuka: yueOHOe mocoOue / YII 2021 https://znaniu
B.®. IOnaeB. — 2-¢ u3a., nepepad. u jgom. — m.com/catalo
MockBa: MH®PA-M, 2021. — 423 c¢. — g/product/99
(Beicmiee obOpazoBanme: bakanaspuar). — ISBN 6354
978-5-16-014497-9. - TekcT: 2IEKTPOHHBIMH. -

JJI-7 | MaptromeB, JI. A. CoOBpeMEHHBIC METO/IbI VII 2019 https://e.lanb
THIPOAMHAMUYECKUX HCCIIEAOBAHUI CKBaKUH M ook.com/boo
mIacToB: yueOHoe mocooue / J[. A. Maprioiies, k/160509
N. H. ITonomapeBa. — Ilepmb: [THUITY, 2019.

— 160 c¢. — ISBN 978-5-398-02134-9. —
Texkcr: snexkrpoHHbId // JlaHb: 3JIEKTPOHHO-
OnOIMOTEYHAS CUCTEMA.

JJI-8 | Mamxkaii, B.H. Hedtsausle  gucmepcHbie VYII 2016 https://znaniu
cuctembl: yue0. mocooue / B.H. Mamxkaii, JI.B. m.com/catalo
YekaHIiiena; Tomckui HOJUTEXHUYECCKHIA g/product/10
yauBepcurer. — Tomck: WM3a-Bo Tomckoro 43930
MOJUTEXHUYECKOTO YHUBepcuTera, 2016. - 148 c.

- ISBN  978-5-4387-0720-2. -  Tekcr:
3IICKTPOHHBIN.

JIJI-9 | I'mapomexaHuKa, THIPaBJIMKA, MEXaHHMKa VII 2019 https://e.lanb
KMJIKOCTH W rasa: yuebHoe mocobue / B. B. ook.com/boo
Kysnenos, K. A. AnanbeB, A. H. Epmakos, IO. k/122213
B. Jpoznenko. — KemepoBo: Ky3['TY umenu
T.®. I'opbagera, 2019. — 109 c¢. — ISBN 978-

00137-066-6. — Texkct: ayekTpoHHbIN // JlaHb:
AJIEKTPOHHO-O0MOJIMOTEYHAs CCTEMA.
4.2. Meronn4yeckue noco0usi M yKa3aHusl
NoNe Ton
- HaumenoBanue U3JIaHUS Kom-Bo k3.
(cocraBa)
[Tatubpar, B. II. T'mapaBiuka [DAeKTpOHHBIH pecypc]: 2016 http://lib.ugtu.
3agaHus K pacyeTHO-rpad)udyeckoil pabore /Ui CTYJICHTOB net/book/2770

M-1 nHEeBHOW (opmbl oOydeHus : MeToauueckue ykazaHus / 8

Bnamumup TlaBnoBuu Ilatubpar. - VYxta HN3n-so

YXTHUHCKOTO rOCYJapCTBEHHOTO TEXHUYECKOTO

yHuBepcuteta, 2016. - 34 c. : Tabu.

[Tatuopar, B. II. I'mapaBiwka [DneKTpoHHBIA pecypc]: 2016 http://lib.ugtu.
3amaHuss Ha KOHTPOJbHBIC pPabOTBI JUIsi 0E30TPHIBHOMN net/book/2770

M-2 dhopmbl oOyueHus : Meroaudeckue ykaszanus / Bmagumup 9

[TaBnoBuu Ilstubpar, l'anuna Amnekcannpona Ecke. -

Yxra: U3n-Bo YXTHHCKOTO TOCYAApCTBEHHOTO

TeXHHUYECKoro ynusepcurera, 2016. - 35 c. : tabn

OcHoOBHBIE (PH3MYECKHE CBOMCTBA JKHJIKOCTEH MW Ta30B 2009 :

[OnekTpoHHBIH pecypc]: Meroauueckue ykazaHus / http://lib.ugtu.
M-3 | Bacunuii T'eoprumeBnu CancueB. - VYxrta: UW3a-Bo net/ book/509

YXTHHCKOTO TOCY/IapCTBEHHOTO TEXHHYECKOTO

yHuBepcuterta, 2009. - 24 c.



http://lib.ugtu.net/book/27708
http://lib.ugtu.net/book/27708
http://lib.ugtu.net/book/27708
http://lib.ugtu.net/book/27709
http://lib.ugtu.net/book/27709
http://lib.ugtu.net/book/27709

Poue, A. H. COopHukK 3agad 10 THAPABIUKE 2013 http://lib.ugtu.

[DnekTponHblid  pecypc]: Meronuueckne ykasaHus / net/book/1399
M-4 | Anekceii HuxomaeBuu PoueB, ['ammna AsekcaHapoBHA 2
Ecke. - VYxrta: M30-BO YXTHHCKOIO roCyIapCTBEHHOI'O

TEXHHYECKOro yHuepcurera, 2013. - 27 c.

5. Ilporpammuoe odecnieuenue u UHTepHeT-pecypcehl

5.1. Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
"UHTepHeT", HEOOXOAUMBIX /1JIs1 OCBOEHMS IV CHUIJIMHBI,

http://www.ph4s.ru/book_ph_gidravlika.html
http://www.techgidravlika.ru/
http://www.progidravliku.ru/
http://letitbit.net/download

Pexomenayercs ncnonp30BaTh NOAKI0YeHHBIE B Y TY 31eKTpOHHO-0MOINOTEUHbIE
CHCTEMEL:
http://lib.ugtu.net/
http://e.lanbook.com/books;
http://nglib.ru/index.jsp
http://ibooks.ru;

52. IlepeyeHb  HMH(GOPMAIMOHHBLIX  TEXHOJOTHH, HCHOJb3yeMbIX IPH
OCYILIEeCTBJIEHHH 00pa30BaTeJIbHOr0 Mpolecca Mo JAUCHUIUINHE, BKJIOYas TIepevyeHb
NPOrpaMMHOro0 obecriedeHusi ¥ HMHGOPMALMOHHBIX CHPABOYHBIX cHCTeM (mpu
HEO00X0IUMOCTH).

6. ®oHA OLEHOYHBIX CPeACTB /Ui NPOBEACHHS TEKylIedl M INPOMEKYTOYHOM
arrecTanuu 00y4aromMXxcs Mo AMCUMILINHE npeacTaBiaeH B [Ipuioxenun.

B ¢unuane neictByer O0amibHO-pEUTHHIOBast CUCTEMA OLIEHKU 3HAHUH CTYACHTOB.

[Ipu pa3paboTke OLIEHOYHBIX CPEJCTB JJIsi KOHTPOJS KadecTBa M3YyUYEHUsS TUCIUTUIMH
YUUTBIBAKOTCS BCE BUJIbI CBA3EH MEXKIy BKIIIOUCHHBIMH B HUX 3HAHUSAMHU, YMEHUSMHU, HABBIKAMU,
MO3BOJIAIOIINE YCTAHOBUTH KauecTBO C(HOPMUPOBAHHBIX y OOYHYAIOIIMXCS KOMIETEHLUUH IO
BHJIaM J€ATEIbHOCTH.

[Ipy NpOEKTHUPOBAHMHU OLEHOYHBIX CPEACTB HEOOXOAMMO IpelyCMAaTpUBaTh OLIEHKY
CHOCOOHOCTH O0Y4YaroLIMXCs K TBOPYECKOH JeATeNTbHOCTH, WX TOTOBHOCTH BECTH IIOMCK
PEIICHMA HOBBIX 3aJiad, CBA3AHHBLIX C HCAOCTATOYHOCTHIO KOHKPECTHBIX CIICHHAJIbHBIX 3HAaHUH U
OTCYTCTBUEM OOLIETIPUHSATHIX aJITOPUTMOB MPO(HECCHOHATILHOTO TOBEICHHUS.

ITomumo HHAUBUAYAJIBHBIX OLCHOK HCIIOJIB3YIOTCA TI'PYIIIIOBBIC W B3aMMHBIC OLCHKH!:
pELIeH3UPOBaHUE CTYACHTaMH paldoT JApyr Apyra; OMNIOHUPOBaHME CTyAEHTaMu pedepaTos,
IMPOCKTOB, BBIIMYCKHBIX, HCCICIOBATCIIBCKUX pa60T u JAp.; SKCICPTHBIC OLCHKH TIPYIIIaMH,
COCTOSAILIMMHU U3 CTY/ICHTOB, IIpenoaBaresiei u paboToaarenel u T.11.

7. Onucanne MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM AJIsl OCYIIeCTBICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE
s mpoBeieHus:

— ICKYUOHHLIX ~ 3aHAMUL  WUMEIOTCS  ayJIUTOPUH,  OCHAIIECHHBIE  COBPEMEHHBIM
obopymoBanueM (MyIbTHIIPOEKTOp, DVD, KOoMIbIOTED H T.11.);

— NPpaKMu4eckux 3auamuti — KOMIIBIOTEPHBIE KJIACChl, CIEIUaIbHO OCHAIEHHBIE
ayJIuTOPHH;



http://lib.ugtu.net/book/13992
http://lib.ugtu.net/book/13992
http://lib.ugtu.net/book/13992
http://www.ph4s.ru/book_ph_gidravlika.html
http://www.techgidravlika.ru/
http://www.progidravliku.ru/
http://letitbit.net/download
http://e.lanbook.com/books
http://nglib.ru/index.jsp
http://ibooks.ru/

— CaMoOCmoaAmenvHou  yuebHou pabomuvl CTYIEHTOB — BHeEAayJUTOpHas paboTa
00yJaronuxcsi COMPOBOXKAACTCS METOJIUYECKHM OOecredeHneM W OOOCHOBAaHHMEM BPEMEHH,
3aTpauMBacMOro Ha €€ BBINOJIHCHUE. Peanm3anusi OCHOBHBIX 0O0pa30BaTEIbHBIX MPOrPaMM
obecrieunBaeTCsl JIOCTYIIOM KaXJ0ro oOydarmierocss K 0a3amM JaHHBIX W OMOJIMOTECYHBIM
dornaM, GOpMUPYEMBIM IO TOJHOMY TEPEYHIO JUCHUIUIMH OCHOBHOW 00pa3oBaTelbHOM
nporpammsl. [Ipu caMOCTOSATEIFHOM MOATOTOBKE 0Oy4JaroIrecss o0ecreueHbl JOCTYIIOM K CeTH
NurtepHer.
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1. Tlepeuyenn KoMnerenumii ¥ Tanbl UX GOPMHPOBAHUS

Koa u HauMeHOBaHHe

Jrtansl GOpMUPOBAHUA

I[CCKPHHTOPHLIQ XapaKTEPUCTUKHU

KOMIIeTeHI[UH (cemecTp/ KOMIIeTeHIIUH
KOMIIeTeHIIUH
pasjeli/TeMa TUCHUIIUHBI) (0CHOBHBIE NPU3HAKH)
OIIK-1 3 cemectp, Temn 1-12 3namp OCHOBHBIC PUHITUTIBI
Crniocoben pemarb KYJIBTYpBI OOIICHUSI.
3aJauid, OTHOCSIIHECS Ymems: paccuuTHIBATD u
K TpodeccHOoHANTbHOM aHAJM3UPOBATh TEPMOJUHAMUYECKHE
NESITeIbHOCTH, IIPOLIECCHI
OpUMEHSS METOBI Bnaoems:  meromamMu pacueta H
MOJIeJIUPOBAHUS, aHaym3a TEPMOJNHAMHYECKUX
MaTeMaTHYECKOTO MIPOIECCOB
aHanus3a, 3namp  cnocoObl  ONTHUMHU3ALUH
€CTeCTBEHHOHAYYHBIC U OOIIeHHS U KOMIIETEHTHOE O0IIeHHE B
OOLIeHKEHEPHbIE IEJIOM.
3HAHUS Ymemo aHaJIM3UPOBATh
TEMIIEpaTypHbIE PEXUMBI CHCTEM H
o0opynoBaHusi 10ObIYM, TPAHCIOPTA,
XpaHEHUus u nepepaboTKu
YTJIEBOJOPOIOB
Bnaoems MaTeMaTHUYECKUM
arrapaTroM, HCIIOJIb3YEMBI B
TEXHUUYECKOHN TepMOJIMHAMUKE
OIIK-4 3 cemectp, Tems 1-12 3namp OCHOBHBIE 3aKOHbl M
CrnocobeH NpoBOIUTH pacueTHble COOTHOILIEHUS
U3MEpEeHus U TEPMOJIMHAMMKH U TeTJIoNepeaun
HaOJroIeHuS, Ymemos MIPUMEHSTH 1754 B
o0pabaTbIBaTh " npogecCuOHaIbHOMN 1S TeTbHOCTH.
IIPEACTABIIATh Bnaoems wmeronukaMu COCTABIICHMS
HKCIIEpUMEHTAIbHbIE SHEPreTUYECKUX U TEIIOBBIX
JTAaHHBIE 0aJaHCOB MPOIIECCOB MPON3BOJICTRBE,

3namp OCOOCHHOCTH TETIOBBIX
MPOIIECCOB TpyOOIPOBOIOB "
JHEPTrOTEXHOJIOTUYECKOTO
o0opyoBaHus;

Ymemo [IPUMEHSATH 170'¢ B
po¢eCCUOHAIBHON IeATETHHOCTH.
Bnaoems METOJJaMH  pacyera
TEIUIOBBIX ~ PEXKUMOB  CHCTEM |
o0opynoBaHus, crocobamu

IPOTHO3UPOBAHUA TCIIJIOBOTO PEXKUMaA
paboThl 060pyIOBaHUS




2. Tacnopt GoHI2 OLIEHOYHBIX CPEICTB

KonTponupyemsbie Kon
Ne IUJaKTUYECKUE KOHTPOJINPYEMOU dopma HanmenoBanue
n/n | eIuHULbI (pa3iensl, KOMIIETCHIINH KOHTPOJIS OLICHOYHOI'O CPEICTBA
TEMBI) AUCIUILINHBI (um ee yacTH)
Temsr 1-12 3agaun UIST CaMOCTOATEIILHON
1 OIIK-1, OIIK-4 9K3aMEH paoTeI,  BOmpOCH! A
cobeceloBaHuUs, BONPOCHl K
9K3aMEHY, TECT
3. Toka3aTe/n H KPUTEPHH ONEHUBAHMUS KOMIIETEHIMIi, ONMCAHME MIKAJ ONeHHBAHHUS
Iokazarenu
Kon
KOMITETeHIIH chopmupoBan | Lkana ouennBanus Kpurepuu oneHuBanust
HOCTH
OIIK-1 3HaTh IToporoBelii  ypoBEHb | OCHOBHbBIE 3AKOHBI TUAPOANHAMUKH
Criocoben (o0s13aTebHBII)
pelars 3a1a4u, [ToBbIIEHHBIT IIPUHLIMIIBI 1 PAcUETHBIE COOTHOIICHHUS
OTHOCAIIAECA K YpOBEHb (O | MEXaHUKU KUJIKOCTH
npogeccuoHan OTHOLICHHIO K
bHOM MIOPOTOBOMY YPOBHIO)
JEATEIIbHOCTH, | YMETh [loporoBelii  ypOBEHb | paCCUUTHIBATH u aHaJIM3UPOBATh
MIPUMEHSA (00s13aTeNbHBIN) TUAPOAMHAMUYECKHE ITPOLIECCHI
MCTO/IbI IToBbIIEHHBIN aHaJIU3UpPOBaTh TEeMIIEpaTypHbIE
MOACIIMPOBAHU YpOBEHb (Mo | pe)XUMBI  CUCTEM U 000PYIOBaHUS
A, OTHOLICHHIO K | J00ObIYM, TpaHCIOpPTa, XpaHEHUS U
MaTeMaTU4eCKO MMOPOTOBOMY YPOBHIO) | IEpepabOTKH yriIeBOAOPOIOB
ro aHan3a, | Bnanersb [ToporoBelif ypoBeHb | HaBbIKAMH ~ pabOTBl C  OCHOBHBIMHU
€CTECTBCHHOHA (oOs13aTenbHBII) POCCHUICKUMHU " 3apyOeKHBIMU
YIHBIC H npubopamu
OOILIEHHIKEHED IToBEIIIEHHBIH METOJIUKaMU COCTAaBJICHUS
HBIC 3SHAHMA YPOBEHb (MO | TUAPOIMHAMUYECKUX  PEXUMOB  IPH
OTHOLLIEHHUIO K | IPOEKTUPOBAaHUU U JKCILTyaTaluu
MMOPOTOBOMY YPOBHIO) | TpyOOIIPOBOIOB
OIIK-4 3Harthb [ToporoBblif ypoBeHb |[COCTaBbl W  CBOWCTBA pPaboOYMX  Tel
Crniocoben (0Os13aTENbHBIN) TpyOONIPOBOTHOTO TpaHCcIopTa u
IIPOBOJUTH CBOICTBA ra3oB U JKUIKOCTEH,
U3MEpPEHHUs 51 IToBbIIEHHBIN 0COOEHHOCTH TUAPABINYECKUX
HaOI0ACHN, YPOBEHBb (mo | mpoueccoB TpyOOIpOBOIOB u
oOpabaTeIBaTh U OTHOIICHUIO K | DHEPrOTEXHOJIOTUYECKOTO
IIPEJICTABIISATh OpPOrOBOMY YPOBHIO) | 000pyAOBaHMS,
SKCIEPUMEHTAIIb | YMETh IToporoBelii  ypOBEHb | IPUMEHATH OCHOBHBIE 3aKOHOMEPHOCTH
HBIC TaHHBIC (00Os13aTebHBIIN) OpH PEUICHUM 330324 THAPOMEXaHUKH,
[ToBblIlIEHHBII HACTIOIB30BATh COBPEMEHHOE
YPOBEHb (mo | obopyaoBaHME  MpPU  HKCIUTyaTal[HH
OTHOIICHUIO K | TpyOOnpoBOI0B
MIOPOTOBOMY YPOBHIO)
Braners IToporoBelii ypOBEHb |HaBBIKAMHM HCIOJIb30BaHUS pecypcos
(oOs13aTeNbHBII) UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHBIX CeTel




[ToBblIlIEHHBII METOJIaMH TMPUMEHEHHUS COBPEMEHHOIO
YPOBEHb (mo | oGopyaOBaHMs, NPUMEHSIOMIETOCS TPU
OTHOUICHUIO K | THAPOMEXAHUYECKUX HUCCIIEIOBAaHUSIX

MIOPOrOBOMY YPOBHIO)

4. KoMneTeHTHOCTHO-OpHeHTHpPOBaHHbIe 3a1aHus (KO3)

OCHOBHBIM CPElICTBOM (hopMupoBaHus KOMIIETEHTHOCTEN BBICTYHIAIOT
KOMIIETCHTHOCTHO-OPUEHTUPOBAHHBIC 3aJ]aHUs: BOMPOCHI JJIsi coOecenoBaHusi o temam 1-12;
3aJ]a4M JUIsI BHITIOJIHEHUSI CAMOCTOATEIbHOU paboThl, BOIMPOCHI JIJIsl TOJATOTOBKH K IK3aMEHY.

Hanusie KO3 mnpenctaBisitoT co0OM KOMIUIEKCHBIE 3aJaHus, MpeIHa3HAYCHHbIC IS
KOHTpPOJII YPOBHSI YCIIEBAEMOCTH U OCBOEHHUS KOMIIETEHLMH y CTYyAEHTa MO BCEM pazjeiam
JUCIUIUIMHBL.  JIJIS  TeKymero KOHTPOJISl TMPUMEHSIOTCS COOECeIOBaHWS U BBIOJHCHUE
CaMOCTOSITENIbHOM pabOTHI.

CobecenoBanre - 3TO CPEICTBO KOHTPOJISi, OPraHM30BAHHOE KaK CIeHaibHas Oecena
MIpenoiaBarelisi C MaruCTpaHTaMU Ha TEMBbI 110 KaXXJI0MY pa3/eny AUCHMIUIMHBI U PACCUUTAHHOE
Ha BBISICHEHHE 00beMa MOJTyYEHHBIX 3HAaHUH.

Py0exHbIif KOHTPOJIb MPEACTABISAET COOOM IK3aMEH.

4.1 3apaum AJ1sl CAaMOCTOSITEIbHOI PadoThI

3AJTAYA Ne 1
Hcxonneie Bapuant
TAHHBIE Ne 1l Ne 2 Ne 3 Ne 4 Ne 5
g, i1/c 0,3 0,4 0,5 0,6 0,7

[Torox BOABI JBMXKETCS MO HAMOpPHOMY TpyOompoBonxy auamerpoMm 40 MM ¢ pacxoaom (, mu/c.
Onpenenuts CPENHIO CKOPOCTH MTOTOKA MTPH NEPEXOE HA AUAMETP BIBOE MEHBIINH.

SAJTAYA Ne 2
Ucxonubie Bapuant
JaHHbIE Ne 1 Ne 2 Ne 3 Ne 4 Ne 5
q,1/c 0,8 0,9 1,0 1,1 1,2
Daar » K2C/eml 3,1 3,2 3,3 34 3,5

[To ropuzonTanbHOM Tpyde muamerpoM 20 mm ABUKETCS BOJA C pacxoJoM ¢, Ji/c. MaHoMmeTp

MOKA3bIBACT JIABICHUE Pqn, Kkec/cm2. Ornpenenuty TUAPOIUHAMUYECKUM HAMOP BOJBI B TpyOe
OTHOCHTEIIBHO €€ OCH.

3AZIAYA Ne 3
HUcxonnsie Bapuant
JTaHHbBIE Ne 1 No 2 Ne 3 No 4 Ne 5
P1, Kec/cm® 5,1 5,2 5,3 5,4 55
Vi, m/c 11 1,2 1,3 1.4 15
Vy, m/c 21 22 23 24 25

B BogocTpyiiHOM Hacoce H30BITOUHOE JaBlIEHHE Ha MOJXoAe padbodeil KUIKOCTH (BOAIbI)
COCTABHIIO Py , Kec/cy® TIpy ckopocTH motoka Vi , m/c. ONpeaennTh H3GHTOUHOE NABICHHE B
CTpye coIljia, eclIi CKOpPOCTh B Hel coctaBmia Vi, m/c (MCHOJIb30BaTh ypaBHeHHE bepHymwy,
npeHedperas MoTepsiMU HaIopa).




3AJIAYA Ne 4

Ucxonurnie Bapuant
IAHHEIE Ne ] Ne 2 Ne 3 Ne 4 Ne 5
d, mm 15 20 25 32 40
q,1/c 0,1 0,2 0,3 0,4 0,5

Kakoii pexxum IBHXKEHHs BOABI OymeT npu temmeparype 15 °C B Kpyrioi HamopHoO#l TpyoOe
TUaMETPOM d, MM, €CITH PacxoJl paBeH ¢, 1/ ¢ ?

3AZIAYA Ne 5
Ucxonusie Bapuant
TAHHbBIE Ne 1l Ne 2 Ne 3 Ne 4 Ne 5
d, mm 40 32 25 20 15

[To HanopHoit TpyOe nuamerpom d, mm IBUKETCS BOJAA, TEMIIEpAaTypa KOTOpO# coctapisier 10
°C. OmnpenenuTs pacxo/l B ji/c, P KOTOPOM HACTYMAECT CMEHA PEKHMA JIBUKCHUSL.

3AJJAYA Ne 6
Hcxonnsie Bapunanr
JaHHBIC Ne'l Ne 2 Ne 3 Ne 4 Ne 5
L m 100 200 300 400 500
V, m/c 0,6 0,9 0,6 0,9 0,6
v, eml/e 0,2 0,3 0,2 0,3 0,2

OnpenenuTs MOTEPO HANopa MpH JABUKEHUU HE(PTH MO MPAMOIMHEHHOMY y4acTKy HarOpHOM
TpyOB! AuamerpoM 50 mm , niauHOM [, M co ckopocThio V, m/c. KooppuimeHT kuaeMaTu4eckon

BS3KOCTH HEPTH V, em?/e.

3AZIAYA Ne 7
Hcxonnsle Bapwnanr
JaHHBIC Ne'l Ne 2 Ne 3 Ne 4 Ne 5
L m 50 60 70 80 90
t, °C 10 20 30 40 50

[To mpsMonuHeltHOMY y4acTKy TpyObl quamerpoMm 40 mm ¢ aOCOTIOTHOM IIEpO-XOBAaTOCTHIO
CTeHOK A = 1,2 mm mepekayuBaroT Boay co cKopocThio 1,2 m/c. HaliTu nmotepro Hamopa, eciu
AnuHA TPYOBI /, M ¥ Temneparypa Bojsl t, °C.

3AJTAYA Ne 8
HUcxonurie Bapuant
JaHHbBIE Ne'l Neo 2 Ne 3 Ne 4 Ne 5
d, mm 50 100 50 100 50
q,1/c 2,0 9,0 2,6 10,0 3,0

B cepenune mpsiMonMHENHOro yyacTKa HAamopHOW TpyOwl AuameTrpoMm d, mm u amuHoi 100 m
YCTAQHOBJIEHA 33/IBIKKA ¢ KOA((UIIMEHTOM TUAPABINYECKOrO comnmpoTusieHus ¢, = 4. Pacxon
XKHUJIKOCTH B TpyOe ¢, 7i/c, a koaduimenT ruapasaudeckoro tpenus A = 0,036. Haiitu o6uryro
(cyMMapHYy0) IOTEpIO Hamopa.



3AJIAUA Ne 9

Ucxonurnie Bapuant
IAHHEIE Ne ] Ne 2 Ne 3 Ne 4 Ne 5
L, m 20 17 15 12 10
i 0,11 0,15 0,21 0,27 0,35

['MapaBiIMuecKuil YKJIOH y TOPU30HTAIBLHOTO HAIIOPHOTO TPYyOONPOBOAA JUTMHOM /, M paBeH I.
Onpenenuth MOTEPIO HAMOpa M MOCTPOUTH HAMOPHYIO JIMHUIO C TPYOONPOBOJOM B MaciiTade
1:100 mpu ycioBHM, YTO HaAYaJbHBIA HAMOpP HA ATOM YYacTKe TPyOOIpPOBOJA COCTABIISIET
OTHOCHUTEIILHO OCH TPYOBI 15 .

3AJIAYA Ne 10

Ucxonurie Bapuant
JaHHBIC Ne'l Ne 2 Ne 3 Ne 4 Ne 5
q, M3/c 01 0,2 0,3 0,4 0,5

OHpe,I[eJ'II/ITL PEXKUM OBUKCHHUA ) KUIKOCTH C BA3BKOCTBHIO V = 10_6 MZ/C B JIOTKEC IPAMOYTOJIBHOT'O

CEUYCHHS IMPHU Pacxojie TOTOKa ¢, m3/e. [Mupuna notka 1 M, rmybuHa O6e3HAMOPHOrO MOTOKA B
uém 0,5 m.

3AJIAUA Ne 11

Hcxonneie Bapuant
TAHHBIE Ne 1l Ne 2 Ne 3 Ne 4 Ne 5
d, mm 100 150 200 250 300

Paccuurary ykimoH TpyObl, eciu ckopocTh motoka B Hed V =15 wm/c, nuamerp d, mm,
ko3 duuuent mepoxosaroctu creHok N=0,013. [ToTrok 3anonHseT ceueHre TpyObl HAIIOJIOBUHY.

DuabTpanus
3AZTAYA Ne 1
Hcxonnrsie Bapuant
JaHHbIE Ne 1 Ne 2 Ne 3 Ne 4 Ne 5
h, m 2 3 4 5 6

B 6etonHOM pesepByape riryOuHa BOJbI cocTaBisieT A, m. [Inomans muuma 100 M2, TommmHa
0,2 m, xoappunment ¢unprpanun 6erona 0,001 a/cym. Ilox pesepByapoM HMeeTcs HOCTYII
Bo3ayxa. OmnpenenuTh, HACKOIBKO TOHH3UTCS YPOBEHb BOJABI B pe3epByape 3a CYTKH TIpHU
(GUIbTpauy BOABI B THUILE.

3AZIAYA Ne 2
HUcxonusie Bapuant
JTaHHbBIE Ne 1 No 2 Ne 3 No 4 Ne 5
K, m/cym 10 12 14 16 18
Lg 0,21 0,22 0,23 0,24 0,25

Onpenenuts NPUTOK TPYHTOBBIX BOJ B KOTJIOBaH pasMmepoM B maHe 20 Ha 20 mempos n
rIyOMHON 6 Mempog, W3 KOTOPOrO MPOU3BOJIUTCS OTKauka. /[HO KOTJIOBaHa JOXOAUT 0
BOJOYyNOpa. MOIHOCTh IPYHTOBBIX BOJ Ho=5 M, k03¢ dunueHt ¢punpTpanuu rpyHra kqb: m/cym,




K03()(ULMEHT €ro BOAOOTAAYM L. Bpems or Havana otkauku t = 12 cym. YpoBeHb BOJIBI B
KOTJIOBaHE COBIAJIAET C IOBEPXHOCTHIO BOJOYIIOPA.

3AZIAYA Ne 3
Ucxonusie Bapuant
AHHbBIE Ne 1l Ne 2 Ne 3 Ne 4 Ne 5
L m 10 15 20 25 30
O, MM 200 300 400 500 600

UYepes cTeHy mojaBaja IJIUHON L, M ¥ TOJNIMHOW O, MM TPOCOYMIIOCH 25 M3 BOJIbI 3a CYMKU,
NpU4EéM C HApY)KHOW CTOPOHBI CTEHBI YPOBEHBb I'PYHTOBBIX BOJ| HAXOJIWUTCSA Ha 2 Mempda BBHIIIC
YpOBHS TOJIa TMOJABANIa, MO KOTOPOMY pacTekiach Boaa. Hailitu kodddumment QuibTpanun
MaTtepuaia CTeHBI B M/cym.

A3poaHAMHKA
3AZIAYA Ne 1
Hcxonabie Bapuant
TAHHBIE Ne 1l Ne 2 Ne 3 Ne 4 Ne 5
ty, °C 20 20 20 20 20
t,, °C -20 -10 0 5 10

OmnpenenuTh eCTECTBEHHYIO TATY BEHTHIIIIMOHHOM 1m1axThl BbicoToi h =10 m, eciin Temneparypa
BO31yXa B nomemienuy t, , °C , a cnapyxut, , C.

3AZIAYA Ne 2
Hcxonnsle Bapwnanr
JaHHbBIE Nel Ne 2 Ne 3 Ne 4 Ne 5
h, m 10 12 14 16 18
| 0,05 0,06 0,05 0,05 0,06

OmnpeneauTh MOTEPH JABJICHUS B BEHTHISAIIHOHHON 11axTe ceuenuem 140x140 mm, BeicoToid h |
M , TIpU CKOPOCTH JIBIXKEHUS BO31yxa B Heil V =1 m/c, ecii COMPOTHUBIICHUE HAa BXOJE B IMIAXTY

o= 0,5, a Ha BeIXOJE U3 HeE (., —=1. KoadduruenT ruapapinnueckoro TpeHUsI CTEHOK IIaXThl
A.

3AJTAYA Ne 3
Ucxonubie Bapuant
JTaHHBIE Ne 1 No 2 Ne 3 No 4 Ne 5
V, m/c
20 25 30 35 40

Onpenenntsb, ¢ KaKOW CWIJION JIEMCTBYET BETEp Ha IIUT pazMepoM 2x2 m. CKOpOCTh BETpa paBHA
V., m/c, xoaddunuent BerpoBoro nasneHus K,=1, a remneparypa Bozayxa cocrasiser —40 °C.

4.2 Bomnpocsl 1Jis1 codece10BaHUs
1 PeanbHble U UeaNbHBIC KUAKOCTH, OCHOBHBIC MTOHSITHS U OTPEICIICHUS.

2 @usnyeckue cBorcTBa XuAKOCTel. [IMOTHOCTD, yAeTbHBIN BeC, 00heM, yIETbHBIH 00BEM.




CxxnumaemMocTb kuakoctu, Koadduiment o0beMHOTO CKaTHsI, TEMIIEPATYPHOTO PACITUPEHUSI.
Yrpyrocts napoB *KUJIKOCTH.

HazoBute pesxuMbl ABUKEHUS KUJKOCTH U YKOKHUTE UX XapaKTEPHbIE OCOOEHHOCTH.
[Tosicaute, uTO Takoe KpuTepuii PeliHonbca, u Ha30BUTE (PAKTOPBI, OT KOTOPBIX OH 3aBHCHT.
[ToBepxHocTHOE HaTsxeHue. Dopmyna Jlamaca.
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I'mapocratuka. I'mapocrarnyeckoe paeineHue (cpeaHee, ucTuHHoOe).EauHuMIBl nM3MepeHus

JTaBJICHUSL.

9 IloscHuTe, 4TO Takoe aOCONIOTHOE M M30BITOYHOE THMAPOCTATHUYECKOE IaBJIEHHME M KaKOBa
CBSI3b MEXy HUMU?

10 ITosicaute, 4TO TaKoOE KpUTHUECKOE uncio PeitHonbaca?

11 Tlosicuure, KakuM OOpa3OM NpPU THUAPABIMYECKUX PACUETax OMPEACISIOT PEXHUM JBHIKCHHS
JKHIKOCTH U, C KAKOH 1IENbI0?

12 I'mppocTaTtudeckoe aBjieHue u ero cBoiicrBa? OOBACHUTE, YTO MTOHUMAIOT ITOJI TEPMUHAMMU:

13 «BHe1IHEE JaBIIEHUE» U «BECOBOE JJaBJICHUE?

14 Yro takoe TexHu4eckas u ¢pusudeckas arMmocdepa, B KAKMX €IMHUIIAX BBIPAXKAETCS.

15OcHoBHOE ypaBHEHHME THAPOCTAaTUKM. HamumuTe U MOSICHUTE OCHOBHOE YpaBHEHHE
THJIPOCTATUKH.

16 Chopmymnupyiite 3akon Ilackamns.

17 IloscHuTe, 4TO Takoe KpPUTUYECKAsh CKOPOCTh, OT KakuX (PaKTOpPOB OHa 3aBUCUT M Kak €€
onpenensoT?

18 Kaxue npubopsI a1t u3MepeHust JaBiieHus: Bam n3BecTHbI?

19 Cchopmynupyiite HOHITHUS THAPABINYECKOTO yaapa.

20 IIpsimoii M HeNpsIMOI rUApaBIMYECKUi yaap.

21 Yem oTauyaeTcs Mo Ha3HAYEHUIO MbE30METP OT PTYTHOrO MaHOMeTpa?

22 YT0 Ha3bIBAIOT OTHOCUTEIbHBIM MIOKOEM KHJIKOCTH?

23 Yro Takoe ¢asa ynapa?

24 O0BICHATE TIPOIECC U3MEHECHHS JIABJICHHSI B TPYOOIIPOBO/IE, ITUTAEMOM H3 pe3epByapa,

25 mpu psSIMOM THPABIMYECKOM yaape.

26 UTo Ha3BIBAIOT MIOBEPXHOCTSIMHA PABHOTO JIABICHUS?

27 ChopmynupyiiTe 3aKk0H Apxumena.

28 UTo Ha3bIBAIOT HACAAKON, TUITBI HACAJIOK, UX HAa3HAUYeHUe?

29 Koapdurment ckopoctu. UTo OH yUUTHIBAET, KaK onpeaesnsercs?

30ITo xakoil ¢opmyne ompenensercs Ccuia JAaBICHHUS >KUIKOCTH Ha KPUBOJIIMHEHHYIO
MOBEPXHOCTH?

31 Koapdumment pacxona. UTo oH yUUTHIBAET, KaK ONPENEISIeTCS?

32 KoapdunmeHnt conpoTuBieHUs (OTBEpCTHs, Hacaaka). Kak oH ompenensieTcs 1Mo ONMBITHBIM
JTAHHBIM?

33 YT0 HA3BIBAIOT TEJIOM JABIICHUA?

4.3. Bonipocs! 1J1s1 NOATOTOBKH K IK3aMeHY
Yo HazbIBaeTCs KUIKOCTHIO?
Kakwue BbI 3HaETE KUIKOCTH?
Yro Takoe MIOTHOCTh KUAKOCTH?
Y10 Takoe 00BEMHBIN BEC KUIKOCTH U KaK OH CBJ3aH C INIOTHOCTBIO JKHUIKOCTHU?
Yro takoe KOAPPHUIHUEHT 0OBEMHOTO CHKATHS KUAKOCTH?
Yro Takoe KOAPPHUIHUEHT TEMIEPATYPHOTO PACIIUPEHUS KUAKOCTH?

OO, WN -



7 Kaxkue Bbl 3Ha€T€ OCHOBHBIE CBOMCTBA KaIEIbHBIX KUJIKOCTEN?

8 Kak paccunrtarh mIoTHOCTh HI€ATLHOTO Ta3a’?

9 Kakoii mporecc Ha3pIBAETCs M30TEPMUUECKUM? 3alHUIIUTE YpaBHEHHUE 3TOTO MPOoLecca.

10 Kakoii nporiecc Ha3bIBaeTCs MOJUTPONHUEcCKUM? 3allIINTe YpaBHEHUE 3TOTO Ipolecca.

11 Kakoii poriecc Ha3pIBaeTCs ainadaTiHuecKuM? 3anuIinuTe YpaBHEHHE dTOTO MpoIiiecca.

12 KakoBo oO0Iiee CBOMCTBO KamelbHBIX M Ta3000pa3HBIX JKUIAKOCTEH U UTO SIBISETCA UX
OTJIUYUTEIHLHBIM TPU3HAKOM?

13 Y10 Takoe BA3ZKOCTH KUIKOCTH?

14 B yeM cocTOUT CyIIHOCTh 3aK0OHAa HbI0TOHA BHYTPEHHET O TPEHUS B KUIKOCTHU?

15 Kakas cBsi3b CyIIECTBYET MEXIY NMHAMUYECKOW M KMHEMaTHYECKON BSI3KOCTHIO M KaKOBA MX
pa3MepHOCTh B MeKyHapoIHOM cucTeMe ennHuL?

16 Kakumu nipubopaMu onpeaensieTcs: BI3KOCTb KUAKOCTH?

17 Kak wu3MeHseTCS KHHEMAaTU4ecKash BS3KOCTh IKUAKOCTEH M Ta30B MPU H3MCHCHHH
TeMnepaTrypbl?

18 Uto mOHMMAOT B TUAPABIUKE O] UACATHLHOM KUJIKOCTHIO?

19 Kakue 3aKoHBI U3y4yaeT ruApocTaTuKa’?

20 Kakwie cuibl ACMCTBYIOT B )KHJIKOCTH M Y€M OHU XapaKTEPHU3YIOTCS

21 Yto Ha3bIBaeTCsl a0COIIOTHBIM THIPOCTATHUECKUM JaBJIeHUEM?

22 KakoBBI OCHOBHBIE CBOMCTBA THAPOCTATHUECKOTO JaBICHUS?

23 B kakux eqUHHIIAX U3MEPSIeTCA THAPOCTaTUHYECKOe AaBiieHne?

24 Kaxumu mprOopamMu U3MEpSIETCsl THAPOCTATHUECKOE AaBlicHUE?

25 YTo Ha3bIBaETCS MAHOMETPUUECKUM JABICHUEM U KaK OHO U3MepsieTcs?

26 Uto Ha3bIBaeTCA JaBlIEHUEM BaKyyMa M KaKk OHO U3MepseTcs?

27B dem 3akimrouaercs (PU3MYECKHH CMBICI BEIWYWH, BXOIAMUX B auddepeHnnaibHbie
yYpaBHEHUS I'MPOCTAaTUKU Diinepa?

28 Hanumure ypaBHEHHE MOBEPXHOCTH YPOBHA (MIOBEPXHOCTH PABHOTO JAaBIIEHUs) B OOIIEM
BUJIE.

29 Kakumu cBoMCTBaMU 00J1aJaeT MOBEPXHOCTH YPOBHS (TIOBEPXHOCTH PABHOTO JaBJICHMS )?

30 Kak 3amuceiBaeTCcsi OCHOBHOE YPaBHEHHUE THAPOCTATHKH?

31 B yem coctout cyurHocTh 3akoHa [lackans?

32 Kak paccunTtarh CHITY TaBJICHUS Ha IJIOCKYIO HAKIIOHHYIO CTEHKY?

33 Yto Takoe EeHTp AaBJICHUs?

34Kak paccuuTaTh TOPH3OHTAIBHYIO COCTAaBJISIONIYI0 CHJIY JaBJICHHS JKHJIKOCTH Ha
KPUBOJIMHEHHYIO TTOBEPXHOCTH?

35Kak paccuMTaTh BEPTHKAIBHYIO COCTaBISIONIYI0 CHJIy JaBJICHHS OJKUJAKOCTH Ha
KPUBOJIMHEHHYIO TTOBEPXHOCTH?

36 B yem coCTOHT CyNHOCTh 3aK0HA ApXumMena?

37 B uem paznuunie Mexay YCTAHOBUBIIMMCS U HEYCTAaHOBUBIIMMCS IBUYKEHUEM KUIKOCTH?

38 Uto Ha3bIBaeTCS MECTHOW CKOPOCTHIO?

39 Uto Takoe moine CKOpocTeit?

40 Yro Ha3BIBACTCS JIMHUEH TOKA?

41 B yem oTiIMuMe TPACKTOPUHU KHUAKOW YACTUIIBI U JIMHUU TOKA?

42 Yrto Ha3bIBaeTCSA TPYOKOU TOKA?

43 Yto Ha3BIBAETCS DIIEMEHTAPHON CTPYHKOI?

44 Y10 Ha3bIBAeTCS IIOTOKOM KHUIKOCTH?

45 Yo Ha3bIBAETCS MOMEPEYHBIM CEYEHUEM MTOTOKA?

46 Kak paccuuThIBAIOTCS IUIOIIAIN TIOTIEPEIHOTO CEUYCHUS TPYOBI, BEHTHIISIIMOHHOTO KaHajla U
MEXTPYOHOTO MPOCTPAHCTBA COOCHBIX TPYO?

47 YTo Takoe THAPABIMYECKHUI PaINyC U YTO OH XapaKTEePU3yeT?

48 Yto Takoe HKBUBAJICHTHBIN AUAMETP U 3a4€M OH HYKeH?

49 Yo 00bEMHBII pacxox?

50 Yto maccoBsrii pacxoa?



51 Kak paccunTaTh CpEJHIOI0 CKOPOCTh B IIONIEPEUYHOM CEUEHUU?

52 Kak 3amuchiBaeTcsi ypaBHEHHE HEPa3pbIBHOCTH MOTOKAa MpPH YCTAHOBUBILEMCS JIBUKEHUU
C)KMMAEMOH JKUAKOCTH WJIH ra3a?

53 Kak 3amuchiBaeTcsi ypaBHEHHE HEPa3pbIBHOCTH MOTOKAa MpPHU YCTAHOBUBIIEMCS IBUKEHHUU
HECKUMAEMOU KUIKOCTH?

54 Kakas pa3HHIIa MEXYy CpEIHEH U MECTHON CKOPOCTHIO?

55 Kak 3anuceiBaercst ypaBHenue bepHysuim 171 moTOKa peanbHOM KUIKOCTU?

56 B ueM 3akimrouaeTcs rTeOMETPUYECKUM CMBIC YpaBHeHHS bepHymim?

57 B 1yeMm 3akiro4aercs SHEpPreTUUECKUid CMbIC ypaBHEHUs bepHyun?

58 Urto Takoe ruapaBanyeckuil ykiaoH? Koryma oH cCoBIasaeT ¢ mbe30METPUIECKUM YKIOHOM?

59 IlpuBenuTe omnpeesieHue MECTHBIX CONPOTHUBIICHHUN, IO KaKoi (opMyse HaXOIATCS MOTepU
Haropa Ha MECTHBIE COTPOTHUBIICHUS'

60 Kak BbIpakaroTcst MOTEPH HATOpa MPU BHE3AMTHOM PACIIMPEHUH TPYOOIIpoBoa?

61 Ha yem ocHOBaH MPUHIKI PaOOTHl U3MEPUTEIBLHON nradparmol?

62 Kakue pexuMBbl IBIKEHHS CYIIECTBYIOT? Kak onpenenuTs pekuM IBHKEHHS B TPpyOe?

63 Uto Takoe uncio PeliHonb/aca, B yeM ero pU3n4eckuili CMbICH U IPAKTHYECKOE 3HAUeHHE?

64 Ilo kakoii (hopmyse ONMpeneNstoTCs MOTEPH Hamopa MO JUIMHE NPU JJAMHUHAPHOM TCUCHHH B
Tpy6ax?

65 UTo Takoe mynbcamus CKopocTu?

66 Uto Takoe abCoNIIOTHAS U OTHOCUTENbHAS IIEPOXOBATOCTH?

67 Uto Takoe ruApaBIMYECKH IIIaKas ¥ THIPABIUYECKH IIepoxoBaTas Tpyba?

68 Ot xakux (akTOpoB 3aBUCUT KOAIPOUIIMEHT TUAPABINYECKOrO TPEHUS MPH TYpOYIEHTHOM
pexxume nBrkeHus. [1o kakum GopMyiam ero MOKHO OTIPEICIHUTh?

69 Uto Takoe KBagpaTuyHas 00JIacTh COMPOTUBIICHUS?

70 [laiiTe onpenenenne, KOPOTKOTO, NIMHHOTO, POCTOTO U CJIOKHOTO TPYyOOIIPOBOIOB?

71 Kakuie OCHOBHBIE BHIbI paCYETOB BCTPEUAIOTCS MIPH pacuére TpyOoonpoBoa0B?

72 IlpuBeuTe TOPSIOK pacdyera TMepenaaa JaBIeHUH B KOPOTKOM TpyOOmpoBOAE IpH
M3BECTHBIX 3HAYEHHS pacxoja U quamerpa?

73 IlpuBeuTe TOPSIIOK pacyera pacxojia KOPOTKOTO TPyOONpPOBOJA MPU M3BECTHBIX 3HAUYCHUS
nepernaja 1aBleHuil u quametpa’?

74 ITpuBenuTe MOPSIIOK pacyera IuaMeTpa KOPOTKOTO TPyOOIpoBOa MPHU U3BECTHBIX 3HAUECHUS
nepemnaja naBieHuil u pacxona?

75 Yto Takoe MOy pacxojaa JJIMHHOTO TpyoorpoBoaa?

76 Kak y4uThIBalOTCS MECTHBIE TIOTEPH JIaBIICHUS MPHU pacdeTe JUIMHHBIX TPYOOIpoBOAOB?

77 Kak paccuuThIBalOTCS IOTEPU HAIIOpa B IJTMHHOM TPyOOIpoBoie?

78 Uemy paBHa 1OTepsl 1aBJICHUS Ha TPEHUE MPH MOCIIEI0BATEILHOM COEIUHEHUH TPYO?

79 KakuM# THUIPaBIMYECKIMH OCOOCHHOCTSMH XapaKTepU3YeTCsl MapauiebHOE COCTUHEHUE
Tpyo?

80 Kax HaiiTi MOBBINICHHUE AaBIICHHUS B TPyOe MpU BHE3AITHOM 3aKPBIBAHUN 33/IBHKKA?

81 KakoBbl 0COOEHHOCTH pacyeTa BO3AYXOMPOBOJOB M Ta30MpPOBOOB MPH MAaJbIX Pa3HOCTAX
JTaBJeHuA?

82 Kak HaxoJsTCsI MOTEPH JaBJIEHUS B ra30MPOBOIAX BHICOKOTO JIaBJICHUs?

83 Kak ompenenstorcest HOTepH IaBIeHUS B TPyOe MPU HEMTPEPBIBHOM pa3jiade pacxoja I1mo myTu?

84 Kakum 00pa3zom onpeaesstoTcs MOTepH JaBJIeHUs Ha TpeHHE B TpyOaxX HEKPYTJIOro ceueHus?

85 Kak MOXHO y4ecTh M3MEHECHHE IMPOITYCKHOW CIMOCOOHOCTH TPYOOIPOBOJIOB B IMpOIECCE MX
JKCIUTyaTauu?

86 [Touemy omacHO JOIyCKaTh OOJBIIOE 3arpsi3HeHUE TpyO?

87 KakuMu OCOOEHHOCTSMHU XapaKTepU3yeTCsl MCTEUEHHE Yepe3 Malloe OTBEpCTHE B TOHKOM
CTEHKe?

88 Uto Takoe k03(h(PUIIMEHT CoxkaTHst CTpyu?

89Uro Takoe kodddumment ckopoctu? Kakas CBA3b CymIecTBYyeT MexIy Kod(hduimueHToM
CKOPOCTH ¥ KO3 (DUIIMEHTOM CONPOTUBIICHHUSI IPU HCTCUCHHUH?



90 Yto yuutsiBaeT K03 PULMEHT pacxoa Mpu UCTECUYCHUN U3 OTBEPCTHUS?
91 Kak wn3MeHsieTCsl pacXol W CKOPOCTh TIPH HCTEUCHUHM JKHJIKOCTH dYepe3 HapyKHBIH
WIMHAPUYECKUI HACAIOK 10 CPAaBHEHMIO C MCTEYEHUEM €€ M3 MaJoro Kpyrjoro OTBEpCTHS

TOTO K€ CEUCHMS B TOHKOM CTCHKE cocyz[a?

92 Kakoe BIMsSHHE OKAa3bIBAE€T HANOP HA BEIMYMHY KOX(pQUIMEHTa pacxoja MpHU HCTEYCHUH

yepe3 MUIMHAPUYECKUE HaCcaIKu?

93 Kakoe BiHsiHHE OKa3bIBACT BA3KOCTh HA UCTEUEHHE U3 OTBEPCTUI M HACAIOK?

94 Kak BiMsieT Ha PacXoJl JKUAKOCTH 3aTOILICHHE OTBEPCTHUS?

95 Kakas CBsI3b CyIIECTBYET MEXy KOX(PPHUIIMEHTAMH CONPOTUBIICHUS, CKATHSI CTPYH CKOPOCTH
U pacxojia Py UCTEYCHUH U3 OTBEPCTHIA?

96 KakoBa mpuyrHa yBEJIWYECHHUS PAacXo/a MPU MUCTCUCHUH Yepe3 HAPYKHBINH LWIMHIPUIECKUN
96nacanok (10 CpaBHEHHIO C OTBEPCTUEM B TOHKOM CTEHKE).

4.4 Oopa3en TeCTOBOIO 3aJaHNsl IK3aMeHa B ()OpMe TeCTUPOBAHUS

Ne Ne
Bomnpocsl BapuaHThI 0TBETOB
BOIIP. OTB
1 Macca eJIMHUIbI 00beMa
2 BEC €IMHUILIBI 00beMa
1 Uro Ha3bIBaeTCs IJIOTHOCTHIO 3 5
KIIKOCTH? 00BEM €e/IMHUILIBI MACCHI
4 JHEprus eIMHUIBI Beca
5 BCE BBIIIE TIEPEUHCICHHOE
1 IIpOLIECC,  MPOTEKAKIUKA IPU  IOCTOSHHOMU
TeMIeparype
. 2 MIPOLIECC, MPOTEKAIOIIEH PU MOCTOSHHOM 00beMe
9 Kakoii mpomecc Ha3biBaeTcs 3 —
AIMabaTHIeCKIM? MEJIEHHO MPOTEKAIOIIHA vnpouecc
4 IIPOLIECC,  NPOTEKAIOLEH NP  HOCTOSSHHOM
JTaBJICHUH
5 MPOLIECC, MPOTEKAIOIINA 63 TeriooOMeHa
1 IacKaJlb-CEKyH/1a
KakoBa emuHuma wu3mepenus | 2 0e3pa3MepHBbIii
3 KHHEMaTHYECKOTO 3 ITyas
(7
koo uumnenta sszkoctu B CU? | 4 M2/c
5 TETJIOMPOBOTHOCTD
1 P=Po+Px=Potlh
2 p = pamM + D hp
VYKaXuTe OCHOBHOE YpPaBHEHHE
4 P 3 pP=pot+h
TUIPOCTaTUKH
4 Puzé = Puan = P — Pamn = U hp
5 BC€ BBIIIE IEPEUNCICHHOE
1 H:z+hp:z+—p“35,
Y
2
5 Ykaxure bopmymy 5 H:thw:HMﬂi’
TUAPOCTATUYECKOr0 HaAIlopa ro 29
2 2
3 pu361 +L: pu352 +V72
y 20 y 29




4 Hi=H,+ [H
5 AH=Yh+Yh,.
1
BUXpEBasi TNHUS
2 JIMHHUS TOKA
Kak Ha3pIBaeTcs kacaTtenbHas K
BCKTODY CKOpOCTI/I? 3 pr61(a TOKAa
4 BUXpEBast TpyOKa
) 3JIEMEHTapHas CTpyHKa
1 | popmyny Hanopa
2 dbopMyny 06beMHOTO pacxojia
Yro  mpesctaBnser  coboi | 3 | ypappenue HepaspHIBHOCTH UL KIAKOCTH
BbIpaxkeHne Q=VF?
4 (dbopMyITy MaccoBOTO pacxona
5 ypaBHEHHE HEPa3pbIBHOCTH JJIs rasa
1,1
@'r
1 P=Pu+{jﬂu_z+_}'ﬁg
2g
2 P = Pamu + [ hp
VYkaxure Gpopmyiy s
OTIpeJIeIICHUS IaBJICHUS B V2 V2
” . Pust Vi _ Pur Vo
JIF0001 TOUYKE KUIKOCTH: 3 t—= T
VAL I Y
4 P =g Pamut [ hp
wZ (r2 _ rZ)
5 pP=p,t fo P
Kax HaspiBaeTcst ypaBHEHHE: 1 ypaBHeHHE bepHyum i1 1OTOKAa  BA3KOHU
KHUJIKOCTH
D L2 2 ypaBHeHHEe bepHyIuM U1 HOTOKa YKUJKOCTH
Z +—+—=H =const
£ 29 3 | ypaBuenue bepuymm ais raza
4 ypaBHeHHe  bepHymmM g 3JIeMEHTapHOM
CTPYHKH UAECATBHON KUIKOCTH
5 ypaBHEHHE HEPa3pPBIBHOCTH JIJIS Ta3a




5. MeToauyeckne MaTepualibl, ONpeae/sone Npoueaypbl OlleHMBAHUS 3HAHUM,
YMeHHi, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH,
XapaKkTepu3yluuXx 3Tanbl GopMHUpoOBaHUS KOMIIETEHIHIA

DopMbl KOHTPOJIA Iloka3zarennb Kparkas xapakTepucTHKAa OLIEHOYHOI0 CPeJACTBA
3a4TEHO baxanasp JEMOHCTPUPYET bopMUpyEMBIX
CobecenoBanue 110 komrierennmu OIIK-1, OIIK-4 kak MHHUMYM Ha
BOIIPOCAM TEM MIOPOrOBOM YPOBHE.
HE 3a4TCHO He cooTBeTCTBYET yKa3aHHBIM KPUTEPHSIM.
3a4TCHO bakanasp JIEMOHCTPUPYET dhopmupyembie
komrierennmu OIIK-1, OIIK-4; xak MUHUMYM Ha
CamocTosiTeIbHas
MIOPOTrOBOM YPOBHE.
paborta
HE 3a4TCHO O1eHKa «HE 3a4T€HO» CTABUTCS MPH HEBBITIOJHCHUH
YKa3aHHBIX KPUTEPHUEB.
Heynosners. CTaBUTCS MPU OCBOSHUU MAaruCTPAHTOM ITOPOTOBBIX
ypoBHeit meree 50 % xkommnerennuii OITK-1, OITK-4
Y noBneTBop. CTaBUTCS MPU OCBOSHUU MaruCTPaHTOM ITOPOTOBBIX
ypoBHeit 6osee 50 % xomnerenumii OIIK-1, OTTK-4
K3aMCH Xoporo CTaBUTCS npu OCBOCHHH MarucTpaHTOM
NOBBIIICHHBIX YpOBHEH MeHee 50 % KoMIeTeHUUi
OIIK-1, OIIK-4
OtianyHO CTaBUTCS npu OCBOCHHMH MarucTpaHTOM
NOBBIIIEHHBIX ypoBHEW Oonee 50 % KoMmeTeHUui
OIIK-1, OIIK-4

[Ipu 5TOM B CBOMX OTBETax CTYAECHT JEMOHCTPUPYET:

- IIOJIHOTY 3HAHUU TEOPETUUYECKOT0 U MPAKTUYECKOT0 MaTepraa;

- yMeHue coOupaTh, CUCTEMATH3UPOBATh, AHAIM3UPOBATH U TPAMOTHO HUCIOIB30BaTh
MH(OPMALIMIO U3 Pa3IMYHbIX UCTOYHUKOB;

- YMGHI/IG YE€TKO, SICHO, JIOTUYHO H FpaMOTHO u3jgararb CBOM MBbICIH, JA€JIaTh
YMOSaKJHO‘IGHI/IS{ " BBIBOJHBI,

- YMEHHE TMO0JIb30BaThCsl HOPMATHBHBIMU JIOKYMEHTaMHM B 00JacTH O€30macHOCTH B
YpE3BbIYAHBIX CUTYaLHUX;

- YMEHHE ONpeneNsiTh, GOpMyIUPOBaTh MpPoOIEeMy MO paccMaTpUBAEMOMY BOIIPOCY U
HaXOIUTh IIyTH €€ PELICHHUS;

- yYMEHHE CaMOCTOATEJIbHO IIPUHHMMATh pELIEHHUs] Ha OCHOBE IPOBEICHHBIX
HCCIICIOBAHUII;

- yMeHI/Ie 1 TOTOBHOCTH K UCITOJIB30OBAHUIO HpI/IKJ'Ia)IHI)IX HpOFpaMMHBIX CpeI[CTB;

- YMEHHE CO3/1aBaTh COAEPIKATEIbHYIO MTPE3CHTAIIMIO BHITIOJIHEHHON PaboTHI;

- CITIOCOOHOCTH K MyOJIMYHON KOMMYHUKALIUU;

- CHOCO6HOCTB I/IHTerI/IPOBaTB 3HAHUS U3 HOBBIX U MC)K}II/ICI_[I/IHJ'H/IHapHI)IX 06HaCTeI>'I JJIA
pEeLIEeHNs TOCTABJICHHBIX 3a/ad4.




Ipunoowcenue 2
MeTtoauyeckue yKa3aHus 1Jisl 00y4aIOIIUXCS 10 0CBOEHUIO TUCIHIJIUHBI

1. PaGouasi mporpamma no qucuuiinHe «uapasiuka u HedTerazoBasi THAPOMEXaHUKA
omnpereieHHe colepKaHusA, 00beMa, MOPsIIKa

OOyueHue NPOBOAMUTCA IOCIENOBATEIbHO IyTEM YTEHUS JIEKUMH C yriyOJgeHueM u
3aKpeIUICHUEM TOJYYCHHBIX 3HAaHMA B XOJI€ CAMOCTOSATENBHOM pPabOTHI C MOCIEAYIOIIUM
IIEPEBOJIOM 3HAaHMU B YMEHMS B XOJ€ KJIMHHYECKMX IpaKTHYeCKMX 3aHATHM. Ha nexnusx
U3JIararoTCsl JHIIb OCHOBHBIC, UMEIONINE MPUHIMIAAIBHOE 3HaYeHUEe U HanOoJiee TPyAHbIE s
IIOHMMAHHsA W YCBOCHHs BONPOCHL. Teopermdyeckue 3HaAHMs, IIOJyYEHHBIE CTYACHTaMH Ha
JEKUUAX M TPU CaMOCTOSTEIbBHOM M3YYEHUM Kypca 10 JIMTEPATypHBIM HCTOYHHKAM,
3aKpEIUIAIOTCS HA IMPAKTUYECKUX 3aHATUAX. ClleyeT TaKKe yYUTBIBATh, YTO KOHCIEKT JIEKLUH
OTpa)KaeT JHIIb OCHOBHBIE MOMEHTHI IO H3y4yaeMoil TemMe u 0e3 MpopaboTKu y4eOHOH
JUTEpaTypbl HE MOXET JaTh TpeOyeMblii 00beM 3HaHUH. Oco0oe BHMMaHUE ClENyeT YIEeNIUTh
IPUBOJUMBIM MPAKTUYECKUM paboTaM M COOTBETCTBYIOIIMM KOMMEHTAPUSAM, H3JI0KEHHBIM B
y4eOHO-METOIUYECKUX YKA3aHUIX.

@®OC mUCHMIUIMHBI — MpeIHa3HAueHBI IS UCIIOIB30BAHUS 00YJarOIIUMHUCS, BY30M, JUIS
OLIEHUBAHMsI Pe3yJIbTATUBHOCTU M KauecTBa y4eOHOro mpoliecca, 00pa3oBaTesIbHBIX IPOTrpaMM,
CTETICHU X aJIEKBaTHOCTH YCIOBHAM OyAyIIel IpoQecCHOHaTbHOMN e TeTbHOCTH.

®OC npoMexyTO4HOH (ceMecTpoBOil) aTTecTalM OOYYalOIIMXCS 10  MOJIYIIO
(IMCUMIUIMHE) IpeJHa3HAYEH Ul OLIEHKU CTENIEHU JOCTHUKEHUS 3aIUIAaHUPOBAHHBIX PE3YJIbTAaTOB
00y4YeHHMs 110 3aBEPILECHUIO U3YYSHHsI IUCLUILIMHBI B YCTAHOBJIEHHON y4eOHBIM IUIaHOM (hopme:
(ITpunoxenue 1. Borpocs! 115 npoBeAeHUs IPOMEXYTOUHOIN U UTOTOBOM aTTECTALUHN).

Jis camocTosATeNbHON pPaboThl BakKHOE 3HaueHUEe uMmeeT pasjensl «CopepikaHue
JUCLIUIUIMHBD U «Y4eOHO-MeToInYecKoe U MH(GOPMallMOHHOE 0OecliedeHne NUCHUILUIMHBD. B
IIEPBOM pa3zielie yKa3bIBAIOTCSA BCE PA3Zfeiibl U TEMbl M3Y4aeMON NUCLUIUIMHBI, a TAK)KE BHJIbI
3aHATHA W IUIAHUpYeMBbIH O00BeM B aKaJIeMHUYECKUX YacaxX, PEeKOMEHJyemas JuTeparypa u
AJIEKTPOHHBIE 00pa3zoBaTebHbIe pecypcebl. Paboras ¢ PIIJ], Heo6xoaumo oOpaTUTh BHUMaHHE Ha
CIIEIyIOIIIEE:

- OTAEJbHBIE pa3Jesibl WIM TeMbl JAUCHUIUIMHBI HE pa3OuparoTcs Ha JIEKLHUAX, HO
OTBOJISITCSl HA CAMOCTOSITENIbHOE M3Y4YEHHE IO PEKOMEHyeMOl y4eOHO auTepaType U yuyeOHo-
METOAMYECKHM pa3paboTKam;

- YCBOEHHUE TEOPETUUECKHUX MOJIOKEHUM, METOAUK, paCUe€THBIX (POPMYHI U JIp., BXOASIINX
B CaAMOCTOATENBHO  HM3y4aeMble TEMbl JUCHUIUIMHBI ~ HEOOXOAHUMO  CaMOCTOSITEIbHO
KOHTPOJIMPOBaTh MO BOIpOCaM JJisi CaMOKOHTPOJS B Y4YEOHBIX HU3JaHUSAX U B pasnene 5
HACTOAIMX METOJNYECKUX YKa3aHUM;

- MaTepHasbl TeEM, OTBEJEHHBIX HA CAMOCTOSITENIbHOE U3yUEHHUE, B 00513aTEIIbHOM MOPSAKE
BXOJISIT COCTaBHOM YacThIO B TEMBI TEKYILIETO U IPOMEKYTOYHOTO KOHTPOJIS;

- Ha KaXXJ10€ MPAaKTHUYECKOE 3aHSITHE OTBOAMUTCSA OJUH Yac CaMOCTOSITENIbHON paboThl /s
BBITIOJTHEHUS IOMAILHETO 3aJaHusl, IOJIy4EHHOTO B ayJJUTOPHH;

- yueOHbIe MaTepuaibl Pa3IMYHOTO BUJIA U Ha3HAYEHUS, pa3pabOTaHHbIE COTPYIHUKAMU
Kaeapsl WIN B3AThIE U3 BHEIIHUX HCTOYHHUKOB, KOTOPbIE PEKOMEHIYIOTCS JUISl MCTIOIb30BAHUS
CTYJIEHTaMH TNPU U3YYEHHHU TEOPETUYECKOro Kypca, MOATOTOBKe pedepaToB. DTU MaTepHabl
JOCTYIIHBI CTY/AEHTY B 3JEKTPOHHOM (opmMe B pexume uTeHHs. 3ampemiaercss (parMeHThI
MeToauuecknx peKoOMEeHJaIil CKaHUPOBATh U BCTABJISTH B CBOIO paboTYy.

1.1. Onucanue noc/j1e10BaTEJIbHOCTH ACHCTBUI CTYIEHTA

[Ipuctynas K U3Y4EHHUIO TUCIMILTUHBI, HEOOXOAUMO B TEPBYIO OYepeh O3HAKOMHUTHCS
coaepxkanueM PII qucuumnivHel CTyIeHTaMU

[Mpn u3yueHnn u mpopabOTKe TEOPETHUECKOrO MaTepuana JUisl CTYJACHTOB OOydeHUs



HE00X0IUMO:

- MOBTOPUTH 3aKOHCHEKTHUPOBAHHBIM Ha JEKIIMOHHOM 3aHITUU MaTepuan U JONOJIHUTh
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOM TEME JIMTepaTyphl;

- [IPY CaMOCTOSATEJIbHOM H3YyYEHUH TEOPETUYECKOM TeMbl clienaTh KOHCIEKT, UCIOJIb3Ysl
pexomeHioBanHble B PII nureparypusie ucrounuku u S0P.

- OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI, 110 TeMe IpeJcTaBiIeHHble B KoHcnekTe neKiuii
PIIA.

- IpU TOATOTOBKE K HTOrOBOMY KOHTPOJIIO Hcmonb3oBaTh Matepuaisl DOC
(ITpunoxenue 1)

[IpakTHyeckue 3aHATHS IMPOBOAATCS C LENbI0 YIIIyOJ€HHUsS M 3aKpeIUIeHUs 3HaHUH,
NOJYYCHHBIX Ha JIEKUMSX M B TIPOIECCE CAaMOCTOATENBbHON padOThl HaJ HOPMAaTUBHBIMHU
JIOKYMEHTaMH, y4eOHOH ¥ HayYHOU JIUTepaTypoil.

[Tpu mOATOTOBKE K MPAKTUYECKOMY 3aHATHIO JUIS CTYIACHTOB HEOOXOMMO:

- U3Y4UTh, IOBTOPUTH TEOPETUUECKUI MaTepHal 1o 3alaHHOM TeMe;

- W3yuuTh Marepuaibl [IpakThkyma 1o 3aJaHHOW TeMme, yAensis 0co0oe BHUMaHUE
pacyeTHbIM (hopMyIiam;

- IpU BBIIOJHEHUM [OMAIIHUX DPACUETHBIX 3aJaHUM, W3Y4YUTh, MOBTOPUTH THUIIOBHIE
3aJlaHUs, BBIIIOJHSAEMbIE B ayTUTOPHH.

1.2 PexomMenianuu no paéore ¢ HAy4YHoi ¥ y4eOHOM JUTEpaTYpOii

PaGorta ¢ y4yeOHO W HAy4YHOW JHUTEpaTypol SBISIETCS TJIaBHOHM  (OpMOi
CaMOCTOSITENIbHOW paboThl U HEOOXOUMa MPU MOATOTOBKE K YCTHOMY OIIPOCY Ha CEMUHAPCKUX
3aHATHUSIX, K MOJAYJIbHBIM KOHTPOJbHBIM paboTaM, TECTUpOBaHHIO, 3aueTy. OHa BKIIOYAeT
npopaboTKy JIEKLMOHHOTO MaTepuaja — U3yYeHHE PpEKOMEHJOBAHHBIX HCTOYHHUKOB U
JUTEpaTyphl MO TeMaTuke JeKuud. KOHCIEKT JeKUuu AOKEH Ccolep)kaTh pedepaTUBHYIO
3allUCh OCHOBHBIX BONPOCOB JIEKLUH, INPEAJOKEHHbIX MpernojaBaTeaeM cxeMm (IpU HX
JEMOHCTpAllMM), OCHOBHBIX MCTOYHHMKOB M JIUTEPATypbl MO TEMaM, BBIBOJbI MO KaKIOMY
Bornpocy. KoHcnekT fomkeH ObITh BBINOJIHEH B OTAEIBHOM TeTpaau mo npeaMery. OH JomKeH
OBITh AKKYpaTHBIM, XOPOIIO YATAEMbIM, HE COJIEPKAaTh HE OTHOCSINYIOCS K TeME UH-(OpMaIUIo
WJIN PUCYHKH.

KoHcnekTsl HayyHOM JMTEpaTyphl HpPU CaMOCTOSITENIbHOM IOATOTOBKE K 3aHATHUAM
JIOJDKHBI OBITH BBIMOJHEHBI TAK)KE aKKypaTHO, COJIEpKaTh OTBETHI HA KaX/bIil MOCTABICHHBINA B
TE€ME BOIPOC, UMETh CChUIKY Ha MCTOYHUK MH(POpPMAIUU C 005S3aTelbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS M ToJla M3JaHUs HUCMOJb3yeMOM Hay4yHOM nuTepaTypbl. KOHCIEKT MOXeT ObITh
OTIOPHBIM (COZIEPKATh JIMIIHL OCHOBHBIE KIIFOUEBbIE TO3UIIMH), HO IIPH ITOM MO3BOJISIOLIUM J1aTh
HOJIHBIN OTBET IO BOIPOCY, MOXKET OBITh MOAPOOHBIM. OObEM KOHCIEKTa ONpPENeIsIeTcs] CaMUM
CTYJEHTOM.

B npornecce paboThl ¢ yueOHOM U HaY4YHOH JTUTEPaTypoOil CTYyIEHT MOKET

- JieNlaTh 3aliCH M0 XOAY YTEHHUS B BUJE MPOCTOr0 MM Pa3BEpHYTOro IUIaHa (CO31aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJIATH TE3UCHI (LUTUPOBAHUE HambOJee BaXKHBIX MECT CTaThU WM MOHOrpaduu,
KOPOTKOE M3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUTH aHHOTAIUH (KpaTKoe 0000I1IeHre OCHOBHBIX BOIIPOCOB pabOThI);

- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE T€3UCHI, KOTOPHIE).

PabGoty ¢ nurtepatypoit cinemyer HaumHaTh ¢ aHanuza PII «'mapaBiuka u HedTerasonasi
THAPOMEXaHNKA», B KOTOPOil MepeunciieHbl OCHOBHAS U JIOTIOJIHUTEIbHAS JTUTEpaTypa, yueOHO-
METOMYECKHE U3JaHUSI HeOOXOIUMBIE ISl U3yUEHUS JUCIUILIMHBI M paOOThl Ha MPAKTUYECKUX
3aHATHSIX.

Br16paB HY)XHBIN UCTOYHHK, CJIEyeT HAaTH UHTEPECYIOLIUI pa3/ies IO OTJIaBICHUIO WK
a1(haBUTHOMY YKazaTeslo, a TakKe OJHOMMEHHBIM pa3jieNl KOHCIEKTa JEeKIMH WM y4eOHOTo
nocobusi. B ciiydae BO3HUKIIMX 3aTpyJAHEHHUH B MOHMMaHMM Y4eOHOro Marepuala Cieryer
0o0paTuUThCSl K JPYT'MM MCTOYHHKAM, TJ€ HM3JI0KEHHE MOXKET OKas3aTrbcs Ooliee JOCTYIMHBIM.



Heo6xoauMo oTMeTuTh, 4TO paboTa C JUTEPATypOil HE TOJBKO IOJIE3HA KaK CPeACTBO Oojee
rJIyOOKOro M3ydeHHs JI00OW JMCUUIUIMHBI, HO M SIBISETCS HEOTHEMJIEMOW 4YacCThIO
npodeCCHOHATBLHOM 1eATeNbHOCTH Oy IyIIero BBITYCKHUKA.

3. CamocrosiTesbHast padora

MeTtoauueckue yka3zaHus 110 OpraHU3aluy BHEAYIMTOPHOM CaMOCTOATEIbHON paboThl Ha
3aHATUH CIIOCOOCTBYIOT OpraHM3alMU IOCIIE0BATEIILHOTO U3YUYEHHUSI MaTepuaia, BBIHECEHHOTO
Ha CaMOCTOSITEIbHOE OCBOCHHE B COOTBETCTBHHM C Y4YEOHBIM IIJJaHOM, MPOrpamMMoi y4deOHOI
TUCIUILIAHBL/ TIpodeccronanbroro Moayis (PIT m. 4.1.3.) u uMeeT Takyro CTPYKTYpy Kak:

- TeMa;

- BOIIPOCHI U COJIEp’)KaHNE MaTepuaa Jyuisi CaMOCTOATEIbHOTO U3Y4YEHHUS;

- (popma BbITIONTHEHUS 3aaHMUS;

- QJITOPUTM BBITIOJIHEHUS U OPOPMIICHHUS CaMOCTOSTEIILHONU PadOTHI;

- KPUTEPHUH OLICHKU CAMOCTOSITETIbHOM paboThI;

- peKOMEHAyeMble MCTOUYHUKM MH(POpPMALUH (JUTEpaTypa OCHOBHAS, JOMOJHHUTENbHASI,
HOpMaTHUBHas, pecypcel UHTepHeT u ap.).

CamocrositenbHass padora (CP) kak BuI AESITENTBHOCTH CTyACHTa MHOrorpanHa. B
kauectBe Gpopm CP npu n3ydeHUH TUCHUIUIMHBI IPEATIaratloTCs:

- paboTa ¢ Hay4HOH 1 y4eOHOW TUTepaTypOii;

- IOATOTOBKA JIOKJIa/la K MPAKTHUYECKOMY 3aHSTHIO;

- bosee TTy0OKOE U3yYeHHE C BOITPOCAMH, H3y4aeMbIMH Ha MPAKTHYECKUX 3aHATHUIX;

- IOATOTOBKA K TECTUPOBAHUIO U 3a4ETY;

3aa4n caMOCTOATENbHON PadOTHI:

- oOpeTeHHE HAaBBIKOB CAMOCTOATEIBHOW HAy4YHO-HCCIEIOBATEIbCKON paboThl Ha
OCHOBAaHUHU aHAJIM3a TEKCTOB JINTEPATYPHBIX UCTOYHUKOB U MPUMEHEHUS Pa3IUYHbIX METOJOB
UCCJICJIOBAHMUS,

- BBIpAa0OTKAa YMEHHUS CaMOCTOSITEIbHO W KPUTHUYECKH MOJIXOJUTh K H3y4aeMOMY
MaTepHany.

Texnonorus CP pomxkHa o0ecnieunBaTh OBJAQJCHUE 3HAHUSIMM, 3aKpelyieHue |
cUCTeMaTHU3allui0 3HAHUH, (GOPMHpPOBaHWE YMEHHMH M HaBBIKOB. ANPOOMPOBaHHAs TEXHOJIOTHUS
XapaKTepU3yeTcsl alrOpUTMOM, KOTOPBIM BKIIIOYAET CIEAYIOIIME JIOTHYECKH CBSI3aHHbBIE
JeMCTBUS CTY/IEHTA:

- yTeHHe TeKcTa (yueOHUKa, TOCOOMs, KOHCIIEKTa JIEKIHil);

- KOHCIIEKTUPOBAHUE TEKCTA;

- peueHue 3a1a4 U yIpaxHEeHUH;

- MOJITOTOBKA K JICJIOBBIM MI'PAM;

- OTBETHI HAa KOHTPOJIbHBIE BOIIPOCHI;

- COCTaBJICHHUE IJIAHOB U T€3UCOB OTBETA.

4. PekxoMeHIalUM M YKa3aHMS VISl BBINIOJHEHHUS NPAKTHYECKUX PA0OT CTyIeHTaMHU
Mopayab 1 «OcHoOBHBIE (pr3nUecKkHe CBOMCTBA KUAKOCTH U ra3ay

Tpenupoeounvie 3a0auu u ynpary;cHenus
Jlsis1 OCBOEHHSI TEOPETHUECKOr0 MaTeprana U MaTepuasa yueOHUKOB MIPUBEICHBI IPUMEPHI
pelIeHus 3a/1a4 1o MepBOM TEME.

IIpumep 0.1.

[TnotHOCTE M 00BEM TEepBOM KUAKOCTH paBHBI 1000 kr/M® 1 6 cm®. TIIOTHOCTD M 06BeM
BTOpOI1 s)xuakoctu 800 kr/m® u 4 e, OnpenenuTs MIOTHOCTh CMECHU 3THUX JKUJIKOCTEH.

Pemenne:

ITo onpeneneHnio MIOTHOCTH Macca MEPBOM U BTOPOH KHUAKOCTU PABHBI:

M=o Vi My =p,V,.



[InoTHOCTE CMecHU HaxoJuM I10 ONIPCACIICHULO:

M M, _M-+M, pVi+pV, _

M M

’DC‘" } VCM B VCM Vl +V2 Vl +V2
-6 -6
_ 1000-6 10_5 +800 _?- 10  920k2/ 17
6-10" +4-10

OTBeT: IIOTHOCTH CMecH paBHa 920 kr/m>
IIpumep 0.2.

[IpoBonaTCst THAPABINYECKUE UCIBITAHUS BOJONPOBOAA JJIMHOW 5 KM U TUAMETPOM 2 M.
HeoOxomuMo mnoBeicuTh nmaBieHue B HEM 10 4 MIla. Kakoii 00béM Boabsl HEOOXOAUMO
JIOTIOJTHUTENBHO 3aKkadaTh B BojomnpoBon? KoaddumuenTsl 0O0BEMHOTO cXKaTtus NPUHATH
PaBHBIMU 5 10%° 1/Ia.

Pemecnne:
U3 onpenenenus koddpduiimeHTa 00bEMHOTO CKATUA KHUAKOCTU CIEAYET, YTO U3MEHEHHE

00bEéMa BOJIBI PABHO dV=- ﬂ 0 Vd P . O0BéM xuakoctu B TpyOe — 3TO 00BEM LMIMHIpA

muametrpoM D u anunoit €. [loatomy

7 D? 10 3,14 22

(Ap=5-10 5000-4-10° =31,4 »°

AV =BV Ap=§,

OrtBeT: He0OX0aUMO 3aKadath 31,4 M BOJIBIL.
Ipumep 0.3.

Onpenenuth MIOTHOCTh BoAbl npu Temneparype 44 C°, ecnu npu temmneparype 4 C°
motHOCTs BOABI 1000 Kr/M°, Koadduuumenr rtemmeparypHOro pacuipeHusi BOABI NPHHSITH
paBubivE 4,8 10 1/C°.

Pewenne:

O0603HaunM BesIMYMHBI 1TpH Temmneparype 4 C° unaexcoM 1, a mpu Temneparype IIOTHOCTb
44 C° unnekcoM 2. Toraa mIOTHOCTb KUAKOCTU IIpu Temneparype 44 C° paBHa:

M _ M
V, V,+A

W3meHnenne oObEMa BOJBI NpPH H3MEHEHHWU TeMIepaTypbl HalWAEM W3 ONpeleeHUs

P2

ko3 duumenTa Temneparyproro pactuupenus: A = B, 'V, ('[2 — tl).

Toraa mIOTHOCTH BOABI OyJIET paBHA:

_M_ M _ £1 _
P2= = =
V, Vi+BV.(t,-t) 1+4(t,—t)
1000 =981xe/M°

1+4,8-107 (44-4)
OtBeT: I0THOCTE BOABI Npu TemmnepaTtype 44 C° paBHa 981 Kkr/m®,

Ipumep 0.4.

B 6axe xommnpeccopa Bo3ayx Haxoautes npu aasienuu 0,2 Mlla u Temneparype 20 C°. B Gake
00pa30BaIoCh OTBEPCTHE, YEPE3 KOTOPOE MPOUCXOJUT UCTEUEHUE BO3yXa B aTMOCPepy (Par =
0,1 MIIa). Onpenennuts TEMIEPATypPy BBITEKAIOLIETO BO3AyXa. Y Ka3aHHUE: MPOLIECC UCTEUEHUS

cuutath aguadarnueckum (kK = 1,5).

Pemenue:
O06o3HaunM BENWYMHBI B 0ake KoMIpeccopa HHACKCOM |, a HMCTEKaloIero BO3ayXa
MHAEKCOM 2. 3aluIlieM ypaBHEHUSI COCTOSIHUS M YpaBHEHHE IIpoliecca:



- P . — P PP
"R, PTRT, A
1 2 P P
W3 3TUX ypaBHEHMI MUCKIOYAEM IUIOTHOCTH:
k
A_PT. P_p
1 k"
P P P P
1 1,
Orcrona L:&&:[&]k &z(&j* '
T Pk P2) Py P2
Toraa remneparypa Bo3Jyxa Ipyu UCTEUEHUH paBHA

1 1

Pl 6\15 ! 1 .

T,=T, [le :(273+20)[0‘2106j =2032 3 =233K°
X 0,110

wm t, =T, -273 =-40C°

OTBeT: TeMIepaTypa HCTeKaromero Bosayxa pasaa — 40°C .

3awiuma no 0aHHOIl meme

IIpoBepka ypOBHS 3HAHMM CTYIEHTOB IO JaHHOM TEME OCYIIECTBILIETCS € IOMOUIBIO
pelIeHus: KOHTPOJIbHBIX 33]1a4.

Huxe npuBeneHsl HECKOJIBKO BapUAHTOB KOHTPOJIBHBIX 3a/1a4.

P1

3agaua 0.1

[TnoTHOCT, M 00BEM mepBOM kuaKocTH paBHbl 1000 kr/m® 1 5 em®. TInoTHOCTB BTOPOH
xuakocti 700 kr/m°. Kakoil 06beM BTOPOH KIIKOCTH HEOGXOAMMO B3STh, YTOOBI IIOTHOCTH
cMecn ObUTa paBHa mepBoii 750 kr/m’.

3agaua 0.2
[InoTHOCTE TIEPBOM, BTOPOW KHUAKOCTH WU UX cMecu pasHbl: 1000 KF/M3, 800 KI‘/MB,
825 kr/m°. Onpenenuts OTHOIIEHHE 00EMOB MEPBOI JKUIKOCTH KO BTOPOIl B CMECH.

3agaya 0.3

Onpenenuth MIOTHOCTh BOABI mpu aaBieHun 2,1 Mlla, ecnu npu nasnenuun 0,1 MIla
mioTHOCTh  Boxsl 1000 xr/™’. KOB(%(bI/IIII/IeHTBI 00BEMHOTO CXKAaTUSI W TEMIIEPATypHOTO
pactunpenus npuHsath paaeivi: 5 1070 1/1Ta u 4,8 10 1/C.

3anava 0.4

Onpenenuts IIOTHOCTH Boxabl mpu TeMmmeparype 54 C, ecim npu temmeparype 4 C
mioTHOCTh  Boxsl 1000 xr/™’. KOB(%(bI/IIII/IeHTBI 00BEMHOTO CXKAaTUSI W TEMIIEPATypHOTO
pactunpenus npuHsath paaeivi: 5 1070 1/1Ta u 4,8 10 1/C.

3amaua 0.5
Onpenenutb MOAYNb yn};)yrocm KHUJIKOCTH, €CITU NP yBEIUYEHUM NaBiieHus Ha 15 MIla
e€ 00béM u3menuics ¢ 200 cm™ 1o 198,6 om’,

3agaua 0.6
Omnpenenutp  KOI(POUIMEHT TEMIEPATYpHOTO PpACHIMPEHUS BO3AyXa, €CIU TpH
yBenuueHuu temneparypsl ¢ 20 1o 50 C mnotHOCTh Bo3ayxa uaMenuiack ¢ 1,20 no 1,14 K/,

3anaya 0.7

Onpenenuth NOBBIIIEHUE ABIEHUS B )KECTKOM IOJHOCTBIO 3aKPBITOM COCYZE, €CIIA €T0
HarpeTh Ha 60 C. KoaduimeHTsl 00bEMHOT0 CKaTUS U TEMIIEPATYPHOTO PACHIUPEHUS IPUHSTD
pasubvi: 5 1070 1/TTa n 4,8 10 1/C.

3anaya 0.8

Onpenenuts NOBBILIEHUE AABJIECHUS B BOJONPOBOJIE AIMHHON 4 KM U auameTpoM 720 MM,
€CIi B HEro JAOMOJIHUTENbHO 3akadyarh 20 1 Bonpl. KoapduiueHtsl 00bEMHOTO cxaTus u
TEMIIEpAaTyPHOI'O PaCIIMPEHUs IPUHATH PABHBIMHU: 5 100 1/ITa u 4,8 10 1/C.

3anaya 0.9
ITpy ruppaBIMYECKUX HCIBITAHUSAX BOAONPOBOAA MJIMHOM 3 kM M nuamerpoMm 500 Mm



HEOOXOIMMO IOBBICUTHL AaBieHre B HEM 1o 10 MIla. Kakoil 00BéM BOAbI HEOOXOIUMO
JOTIOJIHATEILHO  3akadaTh B BogompoBoa? Koaddumumentst 00bEMHOTO CXKatus U
TEMIIEpaTypHOTO paciupeHust npuasTh papabivu 5 1070 1/ITa u 4,8 10 1/C.

3amaua 0.10
[Tpu ucreyenun Bo3ayxa W3 Oaka NaBlIeHUE YMEHBIIMIOCH B 1,5 paza. Bo ckombko pa3
YMEHBIIMIOCH aD0COJIIOTHAs TEMIIEpATypa, €CJIH MPOoIecC ucTeucHus aanadarnyeckuii (K = 1,33).

3amaua 0.11
[Tpu ucteueHnn Bo3ayXa M3 Oaka aOCONIOTHAS TeMIlepaTypa YMEHBIIWIOCh B 2 pa3a. Bo
CKOJIBKO pa3 YMEHBIIWIOCHh IUIOTHOCTh BO3/yXa, €CIU IMPOIECC MCTEUYCHUS aarnabaTUYCCKHA

(k=1,5)?

3amaua 0.12
[Tpu ucreyennn BoO3myxa M3 0aka MJIOTHOCTh YMEHBIIMIOCH B 2 pa3a. Bo ckombko pas

YMCHBIINJIOCH abcoroTHas TEMIICpaTypa BO34yXa, €CJIHU IMPOLCeCC NCTCUCHUS a,[[Ha6aTH‘ICCKHﬁ
(k=15).

3agaua 0.13
Ornpenenuth TJIOTHOCTh BO3AyXa HAa TaKOM PACCTOSHUM OT TOBEPXHOCTH 3EMJIH, TJIE
Temneparypa pasta - 43 C, a nasnenue 0,04 MIla.

3amaua 0.14

[TnotHOCTh M 00BEM >kuAKOCTH paBHBI 1000 kr/M° u 4 e, TInoTHOCTD BTOPOH KUIKOCTU
1200 kr/m°. Kakoit 06beM BTOPOH KIIAKOCTH HEOOXOIMMO B3STh, YTOOBI IIIOTHOCTh CMECH Oblia
paBHa niepBoi 1150 Kr/ne.

3agaua 0.15
[InoTHOCTH TEpBOM, BTOPOH KUAKOCTH M MX cMecu paBHb: 1000 KF/MS, 1200 KF/M3,
1125 kr/m’. Ornpenenutb OTHOIIEHHE 00HEMOB MEPBON KHUIKOCTH KO BTOPOH B CMECH.

3agaua 0.16

Onpenenuth MWIOTHOCTh BOAbI mpu naBieHuu 4,1 Mlla, ecniu npu nasnenun 0,1 MIla
WIOTHOCTs  BOAbl 1000 kr/m°. Ko3(18(1)HuHeHTLI O00BEMHOTO CXKATUS W TeMIepaTypHOTro
pacmmpenust mpuHsTh papabiMu: 5 1070 1/ITan 4,8 10 1/C.

3agaua 0.17

Onpenenuth MIOTHOCTH BoAbl mHpu Temmeparype 54 C, ecniu npu Temmepatype 4 C
WIOTHOCTs  Boabl 1000 kr/m°. Ko3(18(1)HuHeHTLI O00BEMHOTO CXKATUS U TeMIepaTypHOTro
pacmmpenust mpuHsTh paBabiMu: 5 1070 1/ITa n 4,8 10™ 1/C.

3agaua 0.18
Ornpenenutb MOIYJb yngyrocn/l YKUJIKOCTH, €CJIM MPU yBEJIIMUEHUU JaBieHus Ha 15 Mlla
€€ 00péM msMmenuics ¢ 400 cm” 1o 398 oM,

3agaua 0.19
Onpenenuth KOIPGUIUEHT TEMIEPATypHOTO pACIIMPEHHs] BO3AyXa, €CIH MpH
yBennueHuu temreparypsl ¢ 20 1o 60 C mioTHOCTH Bo3ayxa usmenuinach ¢ 1,20 no 1,06 Ko/,

3agaua 0.20

OmnpenenuTh MOBBIINICHHE TABICHUS B JKECTKOM MOJHOCTHIO 3aKPBITOM COCYJIE, €CIH €ro
HarpeTh Ha 20 C. KoaddunpenTs 00bEMHOTO CXKATHS U TEMIIEPATYPHOTO PACIIUPEHHS TPUHSTH
paBrbivu: 5 1070 1/Ta n 4,8 10 1/C.

3agaua 0.21

OrnpenenuTh MOBHIICHUE ABJICHUS B BOJOMPOBOAC JUTMHHOW 5 KM U auametrpom 200 M,
€CIM B HEro JOMONHUTENbHO 3akadarth 101 Bomel. KoadduiumeHntsl 00bEMHOTO CxaTHSI W
TEMIIEpaTypHOTO PACIIMPECHUS IPUHSTH PABHBIMU: 5 10 1/ITa n 4,8 10™* 1/C.



3amaua 0.22

[Ipy ruapaBiIMYECKUX HCIBITAHUSIX BOAONPOBOAA MJIMHOM 5 kM M guamerpom 200 Mm
HEOOXOAMMO IIOBBICUTH naBieHne B HEM 10 5 MIla. Kakoii 00BéM BOIbl HEOOXOIUMO
JIOTIOJIHUTEIBHO  3aKayaTb B  BOJONPOBOA? Koa%)(pﬂuneHTm 00BEMHOrO  CXKaTUS U
TEMITEpaTypHOTO PaCIIMPEHUSI IPUHSTH PABHBIMHU 5 10 1/ITa n 4,8 10 1/C.

3agauya 0.23
[Tpu ucreyenun Bozayxa M3 Oaka JaBieHUE YMEHbIIMIOCH B 1,5 paza. Bo ckonbko pa3
YMEHBIIMJIOCH a0COJIIOTHAS TEMIIepaTypa, €CIIU MPOLIECC UCTeUeHHs aarnabaTruueckuii (k = 1,5) .

3amaua 0.24
[Tpu ucreueHnn Bo3ayxa u3 Oaka abCONIOTHAs TemIepaTypa YMEHBIIWIOCH B 2 pa3a. Bo

CKOJIBKO Pa3 yMEHBIIWIOCH IUIOTHOCTH BO3JyXa, €CIM IMPOLIECC UCTEYEHHs aanabaTHYeCKui
(x =1,33)?

3agaua 0.25
[Tpu ucredeHnm BO3ayxa M3 0aka IUIOTHOCTh YMEHBIIMIIOCH B 2 pa3a. Bo ckombko pa3s
YMEHBIIMJIOCH a0COIIOTHAs TeMIlepaTypa BO3/1yXa, €CJIM MPOILECC UCTCUCHHS aInadaTUuYecKui

(x = 1,33).

3agaua 0.26
Ornpenenuth TJIOTHOCTH BO3AyXa Ha TaKOM PACCTOSHUM OT TOBEPXHOCTH 3€MIIM, TJIe
temneparypa pasta - 50 C, a nasnenue 0,02 MIla.
JlanHasi MeTOIMKa MIPOBEACHUS MPAKTUUECKUX 3aHATHM COXPAHSAETCS U ISl OCTAIbHBIX
TEM MPAKTHUYECKUX 3aHATHI.

I'mapaBiauvecknii pacyer TpyOGONpPoOBOI0B

3amaua 1
EnuHHIBD
3amaHHBIE TapaMeTPEI Ob6ozHateHHe H3MepeHHI
Pacxon :xHIOKOCTH gepe3 TPyOONpoOBOI: Q 1 /MHH
{err /c)
BricoTa ypOBHA KHIKOCTH B IIBe30MeTpe pi/pg oM
cedeHHH [:
TeoMeTpHUecKad BBICOTA B 1-M CeMeHHH: L. 25.725.724.75. 75 cM
J1HHA THIPOIHHHH: Lin.Los. Lay. Lys. M
Ls_ﬁ.
JduamMeTpsl THIPOTHHHH! di.dsrds.dy ds.dg MM

MecTHEIE CONPOTHRISHHA:

BHI MeCTHOTO COIMPOTHBISHHA/

HOMEpP cedeHHS TPyOompoBoIa

IpHCcOe THHHTEeILHEIe MTyHepa
wragHEle koxeHa 907

YTOIBHHKH CBepIIeHEIE;
pa3beMHBIe My(TE

BCACHIBAIOITHH KiIalaH

¢buneIp
Opoccellb

30 I0THHKOBBIH pacnpeIeIHTEIE.

Martepuan tpydonporoIa

PaGo4asa :KHOIKOCTE.




IIpu pacdyerax HaAMOpPHBIX TPyOONPOBOJOB OCHOBHOHM 3ajmauell sBiseTcst MO0
ompeneseHrue MPOMyCKHOM CIOCOOHOCTH (pacxona), JuOO0 MOTEepH HArmopa Ha TOM WM WHOM
y4acTKe, paBHO Kak M Ha BCEW uiMHE, TM00 Iuamerpa TpyOOnpoBoJa Ha 3aJaHHBIX PAacXoie U
MOTepsIX Haropa.

VY4uuThIBas TUAPABIMYECKYIO CXeMy pabOThl IUIMHHBIX TPYOONPOBOJIOB, MX MOXKHO
pa3feNuTh TaKKe Ha npocmvle U clodcHbvle. IIpOCTBIMH Ha3bIBAIOTCS IOCIEIOBATEIHHO
COCIMHEHHBIE TPYOONPOBOABI OMHOTO WJIM PA3IUYHBIX CEUCHHMH, HE HMEIONIMX HHUKaKHX
orBerBiieHUH. K clnoxHBIM TpyOOmpoBOAaM OTHOCSATCS CHCTEMBI TPYO C OIHUM HWIIH
HECKOJIbKUMH OTBETBJICHUSMHU, ITAPAJUICTbHBIMHU BETBAMH H T.JI.

XKunkocts mo TpyOOmpoBOAY HABHKETCS Onarojaps TOMY, YTO €€ IOJIHAs SHEeprus
(monHast ynenbHas JHEPrusi) B Hadaje TPyOOIpoBoja OOJbINE, YeM B KOHIIE. DTO MOXKET
CO3/1aBaThCsl HECKOJIBKUMH crioco0amu: paboToil Hacoca, pa3sHOCTHIO YPOBHEW KHJIIKOCTH,
JIaBJICHUEM Ta3a.

Jliia pacyera TpyOompoBoja, OIpeneeHus MOTeps Hamopa Mo JJIuHe TpyOompoBoja, B
MECTHBIX  CONPOTHUBICHHSX W  TOCTPOCHHS  TUAPOJAMHAMHYECKOW  (HAamopHOW) U
MbE30METPUYECKON TUHUI HEOOXOAUMBI CIIEAYIONINE OCHOBHBIE UCXOAHBIE TaHHBIC:

- pacxo[ JKUAKOCTH Yepe3 TpyOOompoBo;

- FTEOMETPHUYECKOE TOJI0KEHUE IIEHTPOB THKECTEH MONEpeyHbIX CEYeHHI TpyOOonpoBoIa;

- KOHCTPYKTHBHBIEC TapaMeTPhI TPyOOIIPOBOAA: JUAMETPHI U JJTHHA TPYOOIIPOBO/Ia;

- (pusmyeckue cBoicTBA paboyeil JKUIKOCTH.

[Ipu pacuere TpyOONpoOBOJIAa MPUHUMACTCS PSAI JOMYIICHWH, OCHOBHBIMH W3 KOTOPBIX
ABIIAIOTCA CIENYIONIKe: pabodast >KUIKOCTh CYUTACTCSA HEC)KMMAEMO;

TeMIepaTypa J>HIKOCTH, OCHOBHBIC (M3MYECKHE CBOICTBAa XUAKOCTH (IUIOTHOCTD,
BSA3KOCTb, MOJYJIb 0OBEMHOM yIIPYroCcTH U JpP.) IPUHUMAIOTCS MOCTOSHHBIMH;, PacCMaTpPHUBAETCA
yCTaHOBHBIIIEECS JIBMKEHUE KUIKOCTH;

KO3 (ULMEHThl TUAPABIUYECKUX COMPOTUBICHUM TOCTOSHHBI, pa3pbhiBa IOTOKA
XKHUJIKOCTH HE TIPOUCXO/IUT.

CripaBouHbI€ JaHHbIE IPUBECHBI B TAOIHUIIAX.

Tabnuna 2. 3HadeHust aOCOMOTHOM MIepoXoBaTOCTH A (B MM) JUIsl TpYOOTIPOBOJIOB U3
Pa3TUYHBIX MaTEPHUAJIOB

3Ha4geHHA a0COTIOTHOH MIEePOXOBATOCTH A, MM

Ctermto 0

TpyOBL. TAHYTEIE H3 TaTYHH, CBHHIA. MeIH 0...0.002

BricokokadecTBeHHEBIe OecmoBHEIe cTanbHEIe TPYORI  (0.06...0.2

CransHBEIE TPYORI 0.1...0.5

UyryHHEE achalbTHPOBAHHEIE TPYOHI 0.1...0.2

UyryHHEBIe TPYOEI 0.2...1.0




Tabmuua 3. 3naueHus K03(Q(HUIMEHTOB YaCTO BCTPEUYAIOIINXCSI MECTHBIX COTIPOTUBIICHUI

THII MeCTHOTO CONPOTHRISHHA g

Bxoa B TpyOy npH OCTPEIX KPOMKAX 0.5
Bxon B Tpy0y co CKPYITIEHHBIMH KPOMKaAMH 0.2
Peskuit mosopoT Tpy0e! Ha 90° (KoTeHO) 1.1
[T1agHEIH moBopoT TpYOE! Ha 90° (KoTeHO) 0.15
3aIBHKKA NIPH IIOIHOM OTKPBITHH 0.15
Hpoccent npH MOTHOM OTKPEITHH 4.0
BcacpiBaronui Kianas ¢ ceTKOH IIPH Hacocax 2.5+12.0
PaznuuHEle KpaHEI IPH NOTHOM OTKPEITHH 5.0
DHIETP 2.3
30T0THHKOBEIH paclpeIelHTelb 2.4

IHocTpoenne HANOPHOM (TMAPOAUHAMUYECKOI) U TbE30METPUYECKON JIUHUM
Ilpasuna npumenenus ypaeuenus bepnynnu:

1. VYpaBHenue bepHynnu copaBeIMBO /I YCTAaHOBUBIIEIOCA IUIABHO HM3MEHSIOLIETOCs
JIBIDKCHHSL.

2. VYpaBuenue bepHymin cocTaBisieTcsl ¢ y4€TOM MOJIyYEHHUsSI OJHOTO HEM3BECTHOIO; €CIIU 3TO
HEBO3MO>KHO, TO B KQUECTBE BTOPOTO UCIIOJIB3YIOT YPaBHEHUE HEPA3PHIBHOCTHU MOTOKA.

3. Ceuenus BIOUPAIOTCS MEPICHANKYISIPHO HAPABICHUIO IBHXKEHUS KHUIKOCTH.

4. CeueHust HyMEPYIOTCS TI0 XOIY ABUKEHUS KUIKOCTH.

5. IIMoCKOCTh CpaBHEHUS JKENATEIbHO MPOBOJUTH Yepe3 LEHTP TAKECTH HUKHEro cedyeHus. B
ATOM CJIy4ae PacCTOSHHE OT TUIOCKOCTU CPABHEHHS JI0 IIEHTPA TSHKECTH HUKHETO CEUEHUs ZHC =
0, a ocTaJIbHBIE Z — TOJIOKHUTENBHBI.

Hamnopnast 1uHUS — 3TO JIMHUSL, COSTUHSIONIAS TTOJIHBIE HATIOPHI (TTOJIHYIO YIEIBHYIO SHEPTHIO) B
Ka)KJOM CEYCHUU TIPU rpaUueCcKOM MOCTPOCHHH.

[Ibe30MeTpuyeckasl IUHUS — 3TO JIMHUSA, COSAUHSIONIAs Mhe30METPUUECKUE HAMOPHI B KAXKIOM
CEYEHHUU MPH rpauuecKoM MOCTPOSHUH.

3ameuanus Kk nocmpoenuio HanopHOU U Nbe30OMempUu4ecKou TUHUIL

1. HanopHast nuHHS Ui JBWKEHUS HEANTbHON KUAKOCTH BCErJa TOpU3oHTajdbHa. EE HyXHO
MIPOBECTH MPEXKIE, YeM MPUCTYNMUTh K MOCTPOCHUIO HATIOPHOMW JIMHUM JIJISl IBHXKCHUS peabHOMN
JKUJKOCTH.

2.AHanu3upys U3MEHEHHE CKOPOCTH 1O JJIMHE TIOTOKA, OTKJIA/IbIBAEM BHU3 OT HAIIOPHOMW JTMHUU
BEJIMYMHY CKOPOCTHOTO Hamopa av?/ 2g ¥ MOJIy4aeM be30METPUUYECKYIO JTUHUIO.

3.Ilpu ucreuenuu B atMocdepy Mbe30METPUUECKasi JTUHUS BCET/Ia MPUXOJUT B IEHTP TIKECTH
BBIXOJIHOTO CEUeHUsl, TaK KaK M30BITOYHOE JaBIIEHUE HA BHIXOJIE B 9TOM CIIy4yae PaBHO HYIIO (P

:O)

3agavya?l

Benzon ¢ pacxomom 200 1/yac u cpeaneit temneparype 40.C moctymaer B TpyOHBIH IMy4oK
OJIHOXO/IOBOTO KOXKYXOTpyOuaToro TerniooOMeHHHKa, coctosiiero u3 717 tpyd auamerpom d.o
=20.2 mM. OnpeenuTh CKOPOCTh OeH30J1a B TpyOax TPyOHOIO My4yKa U PEXKHUM €ro JTBH)KEHUS B
HUX.

Pemenne




Ham HeoOxomuMoO BOCIIONIB30BAaThCS YPAaBHEHHEM pacxoja, HO TEmeph 3TO OyJeT ypaBHeHHE
MaccoBoro pacxoaa! Ilouemy maccoBoro? /la moTtomy, 4To MO 3aJaHUIO HaM JJaH MAacCCOBbIM
pacxon 6enzona — 200 T/gac. YpaBHEHHE MacCOBOTO Pacxo/ia UMEET BH/I;

B

G=Vxp=Swp=n " wp.

' 1)

B ypaBuenuu (1) N — uncno Tpy0, Mo KOTOPHIM JABHIKETCS MOTOK.

[Topa u300pa3ute Hal anmapar — Tak OyAeT Hpolle NPeACTaBIATh JBUKEHHUE OTOKOB B HEM.
Koxxyxo TpyOuaThlii TEII000MEHHHK — 3TO armapara, B KOTOPOM IPOUCXOIUT MEPEX0]] TEIIIOTHI
OT OJTHOTO IIOTOKA K Apyromy. BoT ero sckus:
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V3K, KOJIM, MBI 3arOBOPWIM NPO KOXKYXOTPYOUaThlii TEIIOOOMEHHUK, HA30BEM OCHOBHbBIE
AJIEMEHTBI €0 KOHCTPYKLIHH.

1, 2, 6, 8 — mTynepa aisg BXoJa W BBIXOJA MOTOKOB. CIOBO LUTYLEP MPOHUCXOIUT OT

Hemelkoro Stutzen — pyxné, oO6pe3. B mpoMbIIUIEHHOCTH TOJ IITYLIEPOM MOHHUMAeTcs
OTPE30K TpYyOBI, NMpenHa3HAUYEHHBIA JUIA KpPEIUICHUsS amnmapara ¢ TpyOOIpOBOJOM WIIH
JIPYTHUM armapaToM.

3 — KO)KyX TEIUI00OMEHHHUKA.

4 — TpyOBI TPYOHOTO ITy4Ka.

5 u 10 — KpBIIKK TETUIOOOMEHHHKA.

71 9 — TpyOHBIE PEHIETKU. B KOTOPBIX 3aKPEIJIEHbI TPYObl TPYOHOT'O ITy4Ka.

Ceityac HaM B IPUHIUIIE BCE paBHO, KAKOi MPOIECC MPOUCXOIUT B HAIIIEM armapare.

Hawm Bakna ruaponnHaMmuka nmotokoB B HEM! [IpoomkuM paccMOTpeHHe 3TOTro BOIIpoca.
W3 ypaBHEHUS BBIYUCINM CPEIHIOI0 CKOPOCTh O€H30J1a B TpyOax ammapara:

I 4G, 4 x 200000 — 045 M

" nad’p, 3600x717x3]14x0,016> x858 2

Hamomsro: 3600 — sTo mepeBos u3 yacoB B cekyHbl, 0,016 — BHyTpeHHHI quameTp Tpyo
TpyOHOTO TIy4Ka B MeTpax! 3HaueHHe IJIOTHOCTH OCH30J1a TIPU CPEHEH ero TemIeparype
40.C (B35TO U3 CIIPAaBOYHUKA).

OmnpenenuM Terepb peXXUM JIBIKEHHs OeH30i1a B TpyOax. It TOr0 BRIYHUCINM 3HAUCHHE
Kkpurepus PeliHonbaca

W,,dps  0,45x0,016x858
" 1, 0,000492

OtBet: ckopocTh OeH30Ma B Tpybax TpyOHOoro myuka 0,45 M/C, peXuM ABUKCHUS —
TypOyJeHTHBIH, T.K. KpuTepuil Pelinonpaca pasen 12556.

Re =12556.
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