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1. llen v 3aaa4n AMCHMILJIAHBI

Ienpro npenogaBaHus AMCUUIINHBI «MexXaHHKa >KUIKOCTH U ra3a» sBJII€TCS OCBOEHUE OCHOBHbIX
3aKOHOB TEMJIOTEXHUKHU U TMAPABJIMKH, ra30BOH IHHAMUKH, TEPMOAMHAMUYECKUX CHCTEM U MPOLIECCOB.
OcBoeHHe CTyIEHTOM MPOMCXOMALINX B Pa3JIMYHbIE POAA TEIUIOBbIX YCTAHOBOK, OTAENbHBIX 3JaHUSIX U
coopyxkeHusix. O3HaKOMJIEHHE CTYIEHTOB C OCHOBHBIMH MpoOJeMaM TEIUIOTEXHUKH M TUIAPABIMKH,
MOJrOTOBKA CTYJEHTOB K U3yUEHHUIO CIELKYPCOB, PACYETY MPOEKTOB U BBINOJHEHUIO HHAUBUAYAJIbHOIO
npakTuKyma. M3ydyeHre OCHOBHBIX METO/IOB PAacyeTa TEMJIOTEXHUUECKUX U FHAPABINYECKUX CUCTEM.

3amaueli M3ydeHUs Kypca SBJISETCS TMOATOTOBKA BBICOKOKBAIM(HIIMPOBAHHOTO CIELHAIICTA,
BJIA/ICIOLEr0 HABBIKAMH PAMOTHOIO PYKOBOJCTBA MPOEKTUPOBAHUEM U 3KCIUTyaTalleill COBPEMEHHOIO
NPOM3BOJCTBA, CTPOMTENBbCTBA 3MAHUI M COOPYKEHHH MNpPencTaBisiromiero coOoil COBOKYMHOCTb
TEXHOJOTHYECKUX U  TEIUIOBBIX  MpPOLECCOB M  COOTBETCTBYIOLIEr0  TEXHOJOIMYECKOro U
TEIJIO3HEPTreTHUECKOro 000pyIOBAHHUS.

2. MecTO JUCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHO# NPOrpaMmbl

JMCUMITIMHA OTHOCUTCS K 00513aTeNbHOI YaCTH MaTeMaTHYECKOTO U €CTECTBEHHOT'O LIUKJIA.
Hucunnnmba «MexaHuka >KHIKOCTH M raszay Oasupyercs Ha 3HAHMM (PU3MKH, BBICIIEH MaTeMaTHKH,
TEOPETHUYECKOH MEXaHHMKH, COMNPOTHUBJIEHUS MAaTEPUATIOB M SBJIAETCS COCTABHOH 4YacTbK) HAay4HO-
NPUKJIAAHON 00NacTH 3HAHUH - TEXHOJOTMHM CTPOUTENBHOrO Mpou3BoacTBa. M3ydeHue MUCHMITITMHBI
NPOBOIUTCS HA MEPBOM Kypce oOy4deHHst BO 2-M cemectpe. st u3ydeHus: Kypca Tpedyercs 3HaHUE:
BbICLIIEH MaTeMaTukH, (U3NKH, XUMHH, (UIOCODUH, TEOPETUYECKOH MEXaHHKH, COMPOTHUBIEHHS
MaTepHaoB, METPOJIOTUH.

B cBorwo ouepenb, nOaHHBI KypCc, IOMHMO CaMOCTOSITEIbHOTO 3HAYEHWs, SBJAETCA
NpeAIeCTBYIOLIEH TUCLUIUTMHON Ui CrielHaibHbIX KypcoB OCHOBBI BOOOCHAOXEeHHS U BOIOOTBENEHHS,
OcHoBbI TeruorazocHaOkeHust W BeHTWsALMS, OCHOBBI TEXHHYECKOH JKCIUTyaTauud 3OaHUH |
coopy>keHHui, TexHOIOrnueckne MpoLecchl B CTPOUTENBCTBE, BHyTpeHHNE cUCTeMbl BOTOCHAOKEHUST 1
BOJOOTBEEHHUS U IP...

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 0 JUCHUILIHHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMH J10CTHKEHUs] KOMIIeTeH M i

B pPeE3yJIbTaTC OCBOCHHA AUCLHUIIIIUHBI BBIITY CKHHUK 6aKanaBpHaTa JOJIDKEH O6J'Ia,[[aTb CJICAYHOIIUMHU
O6H.IerO(1)eCCI/IOHaJ'IbeIMI/I KOMIIETCHUUAMUA U UHAUKATOPAMHU HUX ,[[OCTII)KGHI/IP'IZ

Tabauna 1

Koa no ®I'OC NHaukaTopbl A0CTHIREHHS ILnanupyembie pe3yJIbTaThbl
o0yuenusi no gucuuniuxe (3YB)
Oo6menpodeccuoHaIbHbIE

OIIK-1 Crnocoben | OIIK-1.1. Bribop 6a30BbIX | 3HATH:
pelaTb 3amauu | GU3NYECKHX U XUMHYECKUX 3aKOHOB | - OCHOBHBIE 3aKOHBI PABHOBECHS M
npodeccuoHaIbHON s pelueHus 3ajady | ABWO)KEHUs OSKUIKOCTEHl U rasos,
IeATeNbHOCTH Ha OCHOBE | MPO(ecCHOHANBHO NesTeTbHOCTH; YMETb MPUMEHATb UX AJs pelleHus
UCIIOJIb30BaHUs OIIK-1.3. PemeHue ypaBHEHMI], | 3a1a4 MPOEKTUPOBAHUS, MOHTa)xKa U
TEOPETUYECKUX U | OMMCHIBAKOLIUX OCHOBHBIE | 3KCIUTyaTaluu CUCTEM
MPAaKTHYECKUX OCHOB | (puznueckue MPOLIECCHI, c | BonocHaOXXeHHs1,  BOIOOTBEIEHMS,
€CTECTBEHHbIX U | IPUMEHEHHEM METO/IOB JIMHEHHOH | TerocHabXeHus, ra30CHaO>KeHHs,
TEXHUYECKHX HayK, a | anredpsl u MaTEMaTHYECKOr0 | BEHTWJIALIMU U KOHAULMOHUPOBAHUS
TaKke MaTeMaTHYeCKOro | aHajaus3a O00BEKTOB CTPOUTENBCTBA.
anmnapara




Ymerb:
- HpHMeHHTb OCHOBHBIE 3aKOHBI
AUCLHUILJIMHBbI OJ1d peLHeHHSI 3anad

MNPOCKTUPOBAHUA, MOHTaxa u
JKCriayataluu CHCTEM
BOI[OCHEl6>KeHH$[, BOOJOOTBEACHNA,

TeIIOCHAOKeHHs, ra30CHa0KeHUs,
BEHTHJISILIUM M KOHIUIHOHUPOBAHHSI
O00BEKTOB CTPOHUTENBCTBA,

- pewarb THUIOBbIE 3ada4dl IO
THIPABIHKE, BBIMOJHATH OCHOBHBIE
pacyeTbl M aHAJIU3UPOBaTh PabOTy

rHAPaBINYCCKUX MaliurH,
obopynoBaHus THIIPO- "
MTHEBMOCHCTEM, CaMOCTOSITENIHO

HOI[6HpaTb HX, OCBauBaTb HOBYH
TEXHUKY, BbI6HpaTb ONnTUMAJIbHBIC
PE>KUMBI ee padoTsl,
obecnieunBaroLIHe Ka4ueCTBEHHOE
BBIITIOJIHEHHE TEXHOJIOTHYECKHUX
HPOLIECCOB.

Baagern:

- OCHOBHBIMH TECOPETUYCCKUMHU U
SKCNEPUMEHTAJIbHBIMH METOOaAMU
HCcCcaen0BaHus B 00JacTH
MPOCKTUPOBAHUA, MOHTAa>xa )51
SKCIiayataluu CUCTEM
BO,[[OCH{716>KGHH$Ij BOOJOOTBEACHNA,
TeIIoCHAOKeHHs, ra30CHa0KeHMUs,
BEHTUJIAIUU W KOHAWIHWOHUPOBAHUA
OOBEKTOB CTPOHUTEIBCTBA.

4. O0beM JMCUMILTHHBI U BUABI Y4eOHOii padoThI

Tadauna 2
Bcero CemecTpbl
Bun yueOHoii padoThl 4acoB/3a4.ea. 2 3
(01010 0390 (01010 0300
KonrakTHas padora 32/0,9 34/0,9 32/0,9 34/0,9
B tom uucre:
Jlexuuu 16/0,45 17 16/0.45 17
JlaboparopHble 3aHsATHS 16/0,45 17 16/0,45 17
CamocTositesibHasi pa6ora (Bcero) 76/2,1 74/2,1 76/2,1 74/2,1
B Tom yucrne:
PacuerHo-rpaduyeckue padoTsl 32/0,9 32/0,9 32/0,9 32/0,9
H(unu) @pyzue eudvi camocmosmensvnoit pabomuoi.
IToaroroska k naboparopHbiM paboTam 32/09 30/0,9 32/0,9 30/0,9
Ilonroroska k 3auery 12/0,3 12/0,3 12/0,3 12/0,3
Bun oruerHocTHn 3auer 3auer 3auer 3auer
O6wast TPYI0eMKOCTD BCET'O B yacax 108 108 108 108
AHCIHILTHHEL BCETI'O B 3au4. exnHUDAX 3 3 3 3
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5. Copeprxanue TUCHUIINHBI

5.1. Pa3zaejibl AMCHUIIIMHBI M BUABI 3aHATHH

Tabauna 3
Yacol Yacol
Yacsl
aaboparop- | IIpakTHuec-
No HaumenoBanmue pasaesa JIEKIIHOH- Bcero
n/n AUCLUILIHHBI 10 ceMecTpam HbIX HBIY KX 4acoB
S 3aHSITHH. (CCMHHapC-U
KHX) 3aHSITHH
0o0 0P0 0®0 0o0
1 OcHOBHbIE NOHATHS U MOJIO>KEHHUS 1 1
TEPMOJUHAMUKU.
5 Tennora u TeNI0EMKOCTB rasa. 1 ) 3
BaytpenHnsist aHeprusi. Pabora.
IlepBblii 1 BTOPOI 3aKOHBI
3 | TepMOOMHAMUKH. DHTAIBITHS. 1 2 3
Outponusi. Kpyroseie mpouecchl.
TepmoarHamMHuyecKue MpOLECChI
4 | uxeasbHBIX ra30B B 3aKPBITHIX 1 1
cucTemax
TepmoanHamuyeckue MpoLeccsl B
5 | peanpHBIX ra3ax u napax. 1 1
CBolicTBa peajibHbIX ra3os.
6 Tepmonunamuka 1 1
MOTOKa
Tennmoobmen. KoHTakTHBII
7 | rennoobmeH. 1 1 2
TennonpoBOAHOCTS.
8 . 1 1 2
KoHBekTHBHBIN TemnoodMeH
9 | Tennootnaya. Temonepenayva. 1 1 2
I'mppasnuka. I'mapocraruka.
10 | 3akoHbI paBHOBECHUS, TTOKOS 1 1 2
YKUAKOCTH
11 Kunemaruka u nuHamuka 1 2 3
YKUAKOCTU
PesxuMbl IBUXKEHUS )KUIIKOCTH U
12 | OCHOBBI THAPOIMHAMUYECKOTO 1 1
nogo0usi.
13 MecTHbl€ rHIpaBIHUECKUe 1 2 3
COMPOTUBJICHUS
Hcreyenne  >kuakocTu  yepes
OTBEPCTHUS U HACATKU. 2
14 | HeycraHOoBHBIIEECS ~ OBH)KEHHE 1 3
SKHIIKOCTH. I'unpasnuueckuii
yAaap
15 I'mppasnuueckuil pacuer 1 1
TPyOONPOBOIOB.
16 | I'mgpomatmnHbl 1 1
LenTpobeskHbIE HACOCHI.
17 1 1
O6beMHBIE HACOCHI
BCETO: 16 16 32




5.2. JlekInOHHBIE 3aHATHS

Taoauua 4

n/n

HaumeHoBaHue pa3aena
AUCIHHUITIJIHHDbI

Coaeprkanue pa3aesia

['ugpocraTuka

Beenenue. Onpenenenue MeXaHUKH >XUAKOCTH M ras3a Kak
HayKM U ee CBsi3b C Apyrumu avcuuniuHamu. OCHOBHbIE
¢usnueckue cBoOWCTBAa JkHOkocteli u rasoB. [lonstue
uaeanbHO >KMAKOCTH. 'mapocratuyeckoe naBi€HHE U €ro
cBoiictBa. OCHOBHOE ypaBHEHHE TMIPOCTaTHKU. 3aKOH
[MTackansa. AuddepenunansHoe ypaBHEHHE PAaBHOBECHS U €T0
uHTerpuposanue. Cuna naBieHUS >KUIKOCTH Ha IUJIOCKUE
crenku. Llentp nasnenus. Cuna naBieHUs >KMIKOCTH Ha
LWIMHAPUYECKHE  TOBEPXHOCTH.  3akoH  Apxumena.
YcroitunBocTh Mmiasarolero tena. PasHosecue rasa B nose
CUJIbI TSDKECTH.

OcCHOBBI KHHEMATUKH U
AUHAMUKH JKHAKOCTU

Buner neiskenus >sxunkoctu. IToTOKHM )KMIKOCTH U UX KJTac-
cudukaums. JIMHUS TOKa U 3JIEMeHTapHas cTpyiika. I 'eomer-
pUYECKUE XapaKTEPUCTUKU MOTOKA. Pacxon »uakocTu.
VYpasHeHue coxpaHenus pacxona. duddepeHunanbHbie
ypaBHEHUs OBIKEHUS )KUIKOCTU. Y paBHeHUue bepHymnu s
3JIEMEHTapPHOHN CTPYHKH UACATBHON >KUIAKOC-TH. Y paBHEHUE
bepHynnu nig notoka peanbHO kuaKocTU. [Ibe3omerpu-
YECKHUI U T’UAPABIMYECKHUI YKIOHBI

rHI[paB.]'[HLIeCKI/Ie CONPOTUBJICHUA

dusuyeckass MNpUPOAA T'MIPABIMUYECKUX CONPOTHBJIEHUI.
OcHOBHOE ypaBHEHHE PaBHOMEPHOIO JIBMKEHUS >KUAKOCTH.
Pexxumbl  nBUKEHHUS SKUAKOCTH. JlamuHapHOe nBHUKEHHE
JKUAKocTH B Kpyrioi Tpybe. @opmyn Crokca. CtpykTypaa
TypOynenTHOoro mortoka. Ilorpanuunsiii crnoii. Ilorepu
Hamopa Tnpu  TypOyJeHTHOM  ABIKEHUH.  MecCTHbIE
runpasiavueckue comportusieHus. Ilorepu Hamopa mnpu
BHE3aMHOM pacimunpenuu nortoka. Popmyna bopaa.

I'mppasnanueckuii pacuer
HAIMOPHBIX TPYOONPOBOIOB

[IpocTsie u cinoxubie TpyOonpoBoabl. OCHOBHBIE 3aa4U 110
pacyery mpocTteix Tpybomposomos. IlocnemoBaTenbHO
coennHeHHbIe Tpybonposoael. [lapannenbHoe coenuHEHHE
TpyOonposonos. ['paduyeckuii Meron pacuera COBMECTHOM
pabotel Hacoca u TpyOompoBoma. HeycraHoBuBIIEecs
JBIKEHHE JKUAKOCTH B TpyOe. ['mapaBnudeckuii yaap.

Hcreyenue >KkuakocTu yepes
OTBEPCTHUA U HACAOAKU

HcreyeHue >KUOKOCTH 4Yepe3 Majioe OTBEPCTUE B TOHKOH
CTEHKE TmpuU TOCTOSHHOM Hamope. (xatue CTpyH.
3aBUCUMOCT  KO3(DPUIIMEHTOB HCTEYEHHsT OT 4YHCia
PenvHonpaca. HMcreuenune mon  ypoOBEHb  SKUIKOCTH.
Hcreuenne uepe3 Oombmme otBepctus. lcreuenue
SKHUIIKOCTH 4uepe3 Hacaaku. Bakyym B Hacagkax. Mcreuenue
SKUIKOCTH 4epe3 OTBEPCTUS M HACaAKu MpU MEPEMEHHOM
Harnope. Onopo>KHEHHE XUAKOCTHBIX Pe3epPBYapoB.

OcCHOBBI a3pOAUHAMUKH

OcHOBHbIE YaKOHbl pPaBHOBECHS W JIBI)KEHUS TIa30B.
VYpaBHEeHHE CcOXpaHEHUs pacxona U ypasHeHue bepnHymnu
st moToka rasa. Pacuer TpyOompoBOmOB 1y ra3oB IpH
MaJbIX u Oonbmx nepenanax JABJICHUS.
AspoanHamuueckuii pacuer BCACBIBAIOIINUX u
HarHeTaTeJbHbIX BO3yXOBOJOB.




5.3. JlaGopaTopHbIe 3aHATHS

TaOnuua S
Ne HaumenoBanue
HaumenoBaHue J1a00paTopHbIX padoT
n/n pa3aenia AUCHUILTHHBI
1 OnpenesneHyre ruapOCTaTHUECKOrO aBJIEHUS
) U TUIOTHOCTH HEWU3BECTHOH >KUAKOCTH
I'mapocraTuka
5 Onpenenenue ckMMarOIIE CUJIbl B THAPABIMYECKOM MpECCe M0
) MOKa3aHUK MaHoMeTpa. 3akoH Ilackans.
3 OcCHOBbBI KHUHEMAaTHKU U OTHOcUTEIbHOE PABHOBECHE KUJKOCTH BO BpallaroLEMCs
" | AMHAMHUKH KUIKOCTH cocyne
4 I'mopasanueckue ITocTpoenne HanOPHON U MbE30OMETPUUECKON JIMHUN 17151
* | conpoTuBneHus TpyOONpoOBOIA COMPOTUBIIEHHS
S. Onpenenenue pesxuMa ABHKEHUS KUIKOCTH

I'mppasnnueckuil pacuer

HamNoOpPHbBIX

OnpeneneHue 3aBUCUMOCTH MEKAY MMIPaBINYECKUM YKJIOHOM U
6. | TpyGompoBonos

CpenHeii CKOPOCThIO NPU TypOYJIEHTHOM IBUKEHUH BOIBI

Hccnenosanue mpolecca UCTeYEHHs Yepe3 Majioe Kpyrioe

7. N o
Hcreyenue xuakoctu OTBEPCTHE M BHEIIHHI MJIMHIPUYECKUI HACATO0K
4yepe3 OTBEPCTHSI U
3 HaCalIKu Onpenenenrie ko3 HULHUEHTOB pacxoaa APOCCeNbHOro mpudopa
) (mnadparmel) u Bonomepa Bentypu.
9. | OCHOBBI a3POUHAMHUKH HcnbiTanusi HeHTPOOEKHOrO BEHTUIISITOpA

5.4. IIpakTuyeckue (CeMUHAPCKHUE) 3aHATHS - HE MPELYCMOTPEHBI

6. CamocrositesqibHasi padoTa CTYA€HTOB M0 JUCHUILINHE

IIpu mnoxroroBke pedepata CTyOEHTy MNPEABAPUTENBHO ClieayeT moaodpaTh pasudHbIE
JIUTEPATYPHBIC, MEPUOANYCCKUEC, HOPMATUBHLIE U APYTH€ UCTOYHUKU U MATCPUAJIbI, CHCTEMATU3UPYS U
00001ast mpu 3TOM HY>KHYH HHPOPMALHIO MO TEME.

Ne
/i TeMbl 17151 CaMOCTOATENBHOIO U3yYEHHUS
1 JlamuHapHbIid 1 TypOyJIeHTHBIN peXKUMBI IBHKEeHUs skuakoctu. Yucno PeitHonbaca. OCHOBBI

TEOPUU THIPOTUHAMUYECKOTO MOI00Hs.

o | Iorepu nanopa B Tpybax. @opmyJa. [llepoxoBaToCcTb CTEHOK, a0CONKOTHAS U OTHOCHTENbHASI.
I'paduku Hukypanze n Mypuna.

OcHOBHbIE BU/IbI MECTHBIX conpoTuBieHnii. Koaddunmnent mecTHbIX notepsb. MecTHbIE MOoTEpU
Haropa npu OonbLmx yncnax PefiHonbaca.

4 | BHesannoe pacmupenue TpyOst (Teopema bopaa). Auddysopsr. Konena.




OcHOBHBIE BUBI MECTHBIX comnpoTuBieHuil. KoagduumueHt mecTHeIX nmoteps. MecTHbIE OTepH
Haropa npu 6onblmx uncnax PefiHombaca.

6 | BuesanHoe pacmupenue TpyOsi (Teopema bopaa). Auddyzopst. Konena.

OCHOBHOE pacdyeTHOe ypaBHEHHE MPOCTOro TPyOOnmpoBona.
OmnpeneneHue SKOHOMUYECKH HAMBBITOTHEHIIEr0 quamMerpa Tpyoonposoa.

Cudonnsiii Tpybonposox. IlocnenosaTenpHoe U mapaiienbHOE COEIUHEHHE TPyOONpPOBOMOB.
CnoxxHble TPYOONPOBOEL.

HeycraHoBuBieecss MABIKEHHE HEC)KUMAEMOHW JKHIKOCTH B JKECTKUX Tpybax ¢ yderom
9 | MHEpUMOHHOIO Hanopa. SBjeHue runpasandeckoro ynapa. @opmyna XXykoBCKkoro aias npsiMoro
yaapa.

PaGora BeIno/iHseTcs B BIjae pacyeTHo - rpaduyeckoii (PI'P)

3amaua 1. KuznkocTb mIoTHOCTBIO p = 900 KI/M° MOCTYNAET B EBYIO MOIOCTh LIHINHAPA Yepes
apoccenb ¢ ko3 duuuentom pacxona p = 0.62 u nuamerpom d mox M3OBITOYHBIM TABJIEHUEM Py
JaBJIEHUE Ha chuBe pc. [lopmens runpounnuuapa auametrpom D noa neiicTBueM pa3HOCTH NaBJIEHUI B
JIEBOM M MPaBOM MOJOCTSIX LUJIUHIPA IBUXKETCS CJIeBa HAMPABO C HEKOTOPOIl CKOPOCTHBIO ).

TpelOyercs onpenenuTs 3HaU€HUE CUJIbI F, MpeomoneBaemMoii ITOKOM THAPOLMINHAPA THAMETPOM duy
MPU IBU>KEHUHU €0 MPOTUB HAMPY3KHU CO CKOPOCTBIO V.

Jano: D =110 mm; dw = 55 Mm; d = 2 Mm; ps= 28 MIa; pc= 0.8 MITa; v = 5 cm/c; p = 900 kr/m’;
p=0.62.

Haiitu: F.

X
- \ apocceb
A

Pu

Y4eOHo-mMeToaMYecKoe o0ecneveHue 1Jisi CaMOCTOSATE/IbHO pad0ThI CTYICHTOB:

1. T'nyxoB B.C., OcHoBbI ruapaBiauku u TerorexHuku: Paznen 1. OcHoBel ['uapasnnku

[Qnexktponnsiii pecypc]: yuebnoe mocobue/ I'myxo B.C., Jukoii A A., Hukas W.B. - Dnektpon.
TEKCTOBbIE JaHHblE. - ApMaBup: ApMaBUpPCKUIl rOCylapCTBEHHbIN negaroruueckuii ynusepcurer, 2019.
- 293 c. - Pexxum noctyna: http://www.iprbookshop.ru/82447 html. - 3BC «IPRbooks»

2. Amnppees B.B., TerorexHuka [DnekTpoHHbIil pecype]: yueOHuk/ Auapees B.B., Jlebenes B.A .,
Cnecusues b.M. - DnextpoH. TekctoBble naHHble. - CII6.: HammoHanpHBIH MHHEPaJIbHO-CHIPBEBOM
yausepcurer «l opubrity, 2016. - 288 c. - Pexxum nmocryna: http://www.iprbookshop.ru/71706.html. -
3BC «IPRbooks»

3. Xamenko A.A., TexHuueckass TepMOAMHAMHKA U TEIUIOTEXHUKA [DNEKTpPOHHBIH pecypc]/ -
OnekTpoH. TekcToBble nAaHHble. XameHko A A., Kanunuuenko M.1O., Bucnory3zos A .H. - CtaBponos:
CesepoKaBkasckuit  ¢enepanbubiii  yHuBepcurer, 2017. - 107 c. - Pexum gocryna:
http://www.iprbookshop.ru/75606.html. - 9bC «IPRbooks»
4. CasunoBckux A.I'., 'mnpasnuka [DnexkTpoHHbI pecypc]: yueOHoe nocodue/ CauHOBCKUX AL,
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Kopobeiinukosa M.10., HoBukosa JI.A. - DnekTpoH. TeKCTOBbIe naHHble. - YensOunck, Capatos: KOxHO-
VYpanbckuil UHCTUTYT yrpaBiaeHus u 3koHoMukH, Al ITu Op Menua, 2019. - 168 c. - Pexxum nocryna:
http://www.iprbookshop.ru/81474 . html. - 9BC «IPRbooks»

5. baGaeB M.A., I'unpaBnuka [DiekTpoHHBINH pecypc]: yuebnoe nmocobue/ babae M.A. - DnekTpoH.
TekcToBble naHHble. - Caparos: Hayunas knura, 2019. - 191 c¢. - Pexum pgocrtyna:
http://www.iprbookshop.ru/81004.html. - 9bC «IPRbooks»

6. I'yces B.I1., OcHoBBI runpaBivku [DnekTpoHHbIH pecypc]: yuedbnoe nocodbue mis CIIO/ I'ycer

B.IL, I'ycera JXXK.A. - DnektpoH. TekcToBble naHHble. - Capatos: Ilpodobpazosanue, 2017. - 221 c. -
Pexxum noctyna: http://www.iprbookshop.ru/66394 . html. - 35C «IPRbooks»

7. OueHo4HbIe cpeacTsa

7.1. Bonpocsl k 1-if pyOexHoii aTTecTanuu

B 4yem cocTouT OTIHYNE MOBEPXHOCTHBIX U OOBEMHBIX CHII, NIEHCTBYIOIIMX B KUAKOCTH.

HaiiTe onpeneneHne TeH30pa HANpPs>KEHUI MOBEPXHOCTHBIX CUJI, EHCTBYIOIUX B >KUIKOCTH.

Jaiite onpenenenyre TeOpeEMBl O CBOINCTBAX HOPMAJIbHBIX HANPS>KEHUI.

VYkaxuTe CBONHCTBO, KOTOPBIM yAOBJIETBOPSIOT MOBEPXHOCTHBIE CUJIbI B MOKOSIIENCS JKUIKOCTH.

. Chopmynupyiite 06001meHHy0 runote3y HeroTOHA O CBS3H BSI3KUX HANPSDKEHUI CO CKOPOCTSIMHU
nedopmarmii.

6. Kaxum obpa3om onpenensiercsi 1aBIeHHEe B HEC)KUMAEMOI HbFOTOHOBCKOM >KMIKOCTH.

7. Kaxoii ¢pusndeckuii 3aK0H OTpakaeT ypaBHEHHE HEPA3PBIBHOCTU?

8. 3amuure ypaBHEHHE HEPA3PHIBHOCTH AJIS COKMMAEMON U HEC)KUMAEMOM YKUAKOCTH.

9. [laiiTe ompeneneHHe 3aKOHA COXPAHEHUS KOJMYECTBA IBIDKEHUS IJIsl SKUAKOIO KOHTPOJIBHOIO
obbema.

10. 3anuwuTe ypasHeHue HaBbe-CToKca A HEC)KMMAEMOIl >KUIKOCTH.

11. 3anumuTe ypaBHeHUs IBUXKEHUs Jiinepa.

12. 3anumuTe ocHOBHOE nH(dhepeHInanbHOe ypaBHEHHE THAPOCTATHKH.

13. Haiite onpenenenue 6apoTPOIHOL Cpembl.

14. JTaiiTe onpeneneHre NOTEHUMAIBHOIO TEYEHUS. Y Ka)KUTE CBONCTBA MOTEHMAJIbHbBIX TEYEHHUI.

15. 3anumuTe BeIpakeHue ypasHeHus: beprymnu st pyOku Toka B nuddepeHnanbHoi hopme.

16. 3anuiunTe BoIpaKeHUE MHTErpasia ypaBHeHus: bepuysuu nist TpyOku TOKa.

17. lafiTe onpeneneHne 3aKk0OHa COXpPAaHEHUs] SHEPTUU JJIS )KUAKOTO KOHTPOJIBHOTO 00beMa.

18. Kak uameHsieTcst SHTpONHsI MpH aquadaTuYeckoM TeYEHHH UAEalbHOrO, COBEPIIEHHOrO rasa’

19. Uro coboii npencTasnisoT TypOyJeHTHbIE HAPSKEHUs?

20. Yto coboii mpeAcTaBisOT yCIOBUs OMHO3HAYHOCTH?

21. 3anuiunTe BbIpa)keHHE OCHOBHOI'O 3aKOHA 'MAPOCTATHKH.

22. Naiite onpenesieHne abCOMOTHOTO, H30BITOYHOTO U BAKYYMMETPHYECKOTO ABJIEHHSI.

23. JlaiiTe onpeneneHne ruApOCTaTUYECKOr0, Mb€30METPUUYECKOr0, BAKYYMMETPUUECKOIO HAropa.

24, Hanummre Qopmyny anisi onpeneneHus NMPOeKLHUi CHIIbI JaBJIeHMs S>KUIAKOCTH, NEeHCTBYIOINEH Ha
KPUBOJIMHENHHYIO MOBEPXHOCTD.

25. Hanummre opmysty Anst onpeneneHHus BEJWYMHBI CHJIbI NaBJIEHUS SKUAKOCTH, NeHCTByrOIIeH Ha
MJIOCKYO NOBEPXHOCTB.

26. Hanuimre dopmyaty Iisi onpeneneHnst KOOPAMHATBI HEHTPA AaBJIEHHUs Ha TIOCKOH MOBEPXHOCTH.

27. KakoBa popma uzobapuyeckux moBepXHOCTEH KUAKOCTU B COCY/I€, IBIXKYIIEMCS PABHOYCKOPEHHO?
28. KakoBa (opma n3obapuvecknx MOBEpXHOCTEH KUAKOCTH BO BPAIIAKOIIEMCs C MIOCTOSTHHOH YTJIOBOM
CKOPOCTBIO cocyne?

29. Chopmynupyiite 3aK0H Apxumena.

30. KakoB npuHIUN AeiicTBust HeHTpUQyr?

31. JaliTe onpeneneHre CXOACTBEHHBIX TOYEK MPOCTPAHCTBA U CXOJACTBEHHBIX MOMEHTOB BPEMEHHU.

32. Jlaiite onpenenenne nogobus nosneit pusnuecknx BEIUYHH.

33. IlosicauTe NMOHATHS Yhcha nofodust 1 KpuTepusi mogoous.

34. IlepeunciuTe OCHOBHBIE YHCIIA THAPOINHAMHYECKOTO OO0 U MOSCHUTE NX (PU3UYECKHI CMBICII.
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35. ChopmynupyiiTe OCHOBHBIE TEOPEMBI TEOPHH MOAOOHS.

36. YKa)KUTE€ OCHOBHBIE MOJIOKEHUSI TEOPUHU aHAIM3a Pa3MEpPHOCTEM.

37. Chopmynupyiite T - TEOpEMY TEOPUU PA3MEPHOCTEH.

38. Kaxkoii Bux umeer npoduib CKOPOCTH B MONEPEYHOM CEUEHUH KaHaia B TeueHuH [lyaseiins?
39. Kakoii 3aBUCUMOCTBIO CBSI3aH Pacxo/l KUAKOCTH C MepenaaoM aasyieHuii B TeueHuu Ilyaseiins?
40. Kakoii Bug umeet npouib CKOPOCTH B TIONEPEYHOM CEYEHUHU MOTOKA B TeueHNH Kyarra?
41.Kakoii Bux umeer mnpopuib CKOPOCTH B IMOMEPEUYHOM CEYEHHH TOHKOIO IUIOCKOrO 3a3opa
MEPEMEHHOI BBICOTHI IIPU TEYEHUHU C NIEPENajoM AaBJIeHUs?

42. Kakoii BUJ UMEET pacnpeaeNeHue 1aBJIeHus Mo JJIMHE MIOCKOro KIMHOBUIHOIO €10 CMa3Ku?
43. Kak cBsizana cuiia JaBJjeHUs] B CMa304HOM 3a30p€ C €ro TOJILIHHOMI?

44. [TaiiTe onpeneneHne MOHATHIO MJIaBHOU3MEHSIOIIEECs] TEUEHHE, KAKOBbI €ro CBOICTBA?

45. 3anuiuTe ypaBHeHHe bepHyJIH 11 MOTOKAa HECKUMAEMOMH SKUAKOCTH.

O0pa3sen TecTa K nepBoii pyoexHoii aTTecTanuu

(T'NIPOCTATHKA) TECT Nel
I. I'mapocraTuka n3yuaer:
1. 3akoHsbI ABHMKECHUA S KUAKOCTH.
2. 3aKOHBI IOKOS JKUAKOCTH.
3. 3akoHbI YCTaHOBHUBHICTOCA ABUKEHUA JKUIKOCTH.
4. 3aKOHbBI HEYCTAHOBUBLIETOCA ABMIKCHUA KUOAKOCTH.
5. 3aKkoHbI paBHOBECHA }I(II,[[KOCTefI " pacCMaTpUBACTCA MPAKTUYCCKOE MPUIIOKECHHUE 3TUX 3aKOHOB.

II. IlnoTHOCTH KHAKOCTH:
1. D710 00BEM SKUIKOCTH, MPUXOASLIUICS HA €MUHUILY MACCHI;
2. Ora macca KUIKOCTH B eqUHHIE 00BbEMA,;
3. DTo ecTh CKaNsipHAs BEIMYMHA PABHASI MPOU3BENCHHUIO MACChI KUIKOCTH HA O0BEM;
4. DTO ecTb CKaJsipHasi BEJIMUMHA PaBHAsI MPOU3BENCHUIO MACChI )KUJKOCTU HA €€ BA3KOCTb.
5. OTHoOLIEHNE MACChI JKUAKOCTH K €€ 00bemy.

IIL Ecau BbICOTHOE MOJIO’KEHHE 0OCH BPAIlleHHs] CTPEJIKH U TOYKH MOAKJIIOYEHHsI MAHOMeETpa He
COBINAIALT:

1. MaHoMmeTp yCTaHaBIMBAOT B IPyroe MeCTO;

2. B noka3zaHue maHOMeTpa BBOAAT nonpasky P =Y dl;

3.0mpenensoT BaKyyMMETpPHUYECKOE€ W 0OapoOMETpHYecKOe [aBJ€HHE W CYMMHPYIOT €ro c

MaHOMETPUYECKHUM JIaBJICHUEM;

4. Onpenensrot naBnerne qudQepeHInanbHbBIM METOIOM;

S. Her npaBuibHOro oTBeTA.

IV.  Ko3pduuueHT c:kumaeMmocTy HIH 00bEMHOT0 CKATHS ONPeiesisieTCsl 10 YPABHEHHIO:
1 AV 1 AV 1 V.-V, 1 V.-V

Lpv=-——3 2 3. B,=——- -, 4. B =—-
4 VAP BVA A V. P -P ﬂ’VHtK—tH

V. Uto Takoe NOBEPXHOCTb PABHOI0 AABJIEHMSI:

1. OTO MOBEPXHOCTh, B KAKION TOUKE KOTOPOI TEMIepaTypa ONMHAKOBA,

2. OTO NOBEPXHOCTh, B KAXI0I TOUKE KOTOPOIi JaBeHHE UMEET OJHO U TOXKE 3HaYEHUE,
3. DTO NOBEPXHOCTD, B KAXkI0H TOUKE KOTOPOIi BA3KOCTb UMEET OJUHAKOBOE 3HAYEHUE,
4. JTO NOBEPXHOCTh, B KAX/10I1 TOUKE KOTOPOH AaBJIEHUE U TeMIIepaTypa OJAUHAKOBBDI.

VI. /{aBJjieHHe XapaKTepH3yerT:
1. paBHOBECHOE COCTOSIHUE, 2. HOHU3UPOBAHHOE COCTOSIHUE, 3. HANPS)KEHHOE COCTOSIHUE,
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VII. Iu¢depenunanbHblie ypaBHeHHs OKO0S skuaKocTH JI. Jiinepa umeror Bua:

1. @x-lg—P=0; 2.PN=P+’/zdx£ 3.PM:P-1/édx£;4. (Dy-lé—PZO; 5. (Dz-lé‘—PZO.

p Ox ox ox yo )Y p Oz
VIII. Omnpeaenenne Heo0X0AUMOIi TOJIIMHBI CTEHOK TOHKOCTEHHBIX LUJIHHAPHYECKHX COCYAOB,
noJBep’KeHHble BHYTPEHHEMY AaBJIEHUIO OCyllecTBJisieTcs mo hopmy.ie:

1. 5:i+0{ 2. 5:£;3.P:ng; 4.5:'Og—HD; 5. 6/:—PD—;6. S =———+a

2[o,]o 2[o,] 2[o,] 4o, ] 4o, lo
IX. H30bITOYHOE JaBJIEHHE 3TO:
1. Pa3sHocTtb ,[[aBJ'[eHHﬁ, OOHO M3 KOTOPBIX, MPUHATOE 34 HA4YaJO0 OTCYHETA, ABJIACTCA MaHOMECTPUYCCKUM
JaBJIEHUEM OKPY>KaroIe cpenpl;
2. Pa3HocTh ,[[aBJ'IeHHﬁ, OOHO M3 KOTOPLIX, MPUHATOE 3a HA4YaJIO0 OTCYUETA, ABJIACTCA BAKYYyMMETPUYCCKHUM
JaBJICHUEM OKPY>KaroIeil cpenpl;
3. PazHoCTh naBieHuid, OMHO U3 KOTOPBIX, MPUHSITOE 32 HAYAJIO0 OTCUETA, SBJISIETCS a0COIOTHBIM JIaBJIEHHEM
OKpY>Karouiei cpenpl,
4. PasHocTb ,[[aBJ'IeHHﬁ, OOHO M3 KOTOPBIX, MPHUHATOE 3ada HadaJlo OTCYHETA, SABJIACTCA HEPABHOBECCHLIM
JaBJICHUEM OKPY>KaroIei cpenpl;
S. Her npaBusibHOrO OTBETA.

X. Haiigure naBaenusi Po Ha ¢cB000AHON MOBEPXHOCTH B 3AKPBHITOM COCy/e € BOAOM, eCJIi YPOBEHb
BOAbI B IbE€30METPE BO3BLIIIAECTCA HAL YPOBHEM KUAKOCTH B COCyA€ HaA 2m.

XI1. Ckoabko IlackaJieii cocraBisier ogHa atmocgepa?
1. 10T1a 2. 100 I1a 3.2511a  4.1000 ITa.

XII. T'mppocraTnyeckoe JaBJeHHE, HAZBIBAETCS MAHOMETPHYECKUM:
1. OTcuuTeiBa€MOE OT HYJIS;
2. OtcuuThiBaEMOE OT aTMOC(EepHOTO;
3. OTcuuThiBaeMoe 1o npudopy U3MEPeHus NaBICHHUS,
4. Onpenensiemoe o 6apomerpy.

7.2. Bonnpocsl KO 2-ii py0esKHOH aTTecTauuu

1. Haiite ompenenennie ko3dduumenra Kopuonuca. KakoBbl ero 3HadeHust Uisi JTAMUHAPHOTO H
TypOYJEHTHOTO PEKHUMOB TEUEHHS?

2. JaiiTe onpeneneHue NOHATHIO MOJHOE [aBJIeHUEe, CTaTUYECKOE aBJIeHUE, TUHAMUYECKOE 1aBlIeHUE.
3. Jlaiite ompeneneHue MOHATUAM THAPOJHHAMHYECKUIT (TIOJHBIA) HAMOP, MbE30METPUYECKHUN HAIOp,
JUHAMHMYECKUI HAmop, NoTeps Hamnopa.

4. aiiTe reOMETPUYECKYIO TPAKTOBKY ypaBHeHUs bepHysu.

5. B uem 3akmouaercs mpupozaa noTepb MOJHOTO AaBieHus (Haropa)?

6. 3anumute 0000IIEHHYO 3aBHCUMOCTBD JJIsl pacueTa MoTeph MOJIHOTO AABJIEHHS MPH TEYEHUH
JKUIKOCTH B KaHajax.

7. 3anumute popmyny Hapcu-Beiichaxa.

8. 3ammumre ¢popmyny Beficbaxa nns pacdyera moTepb AaBIeHHS HA MECTHOM COIPOTHBIEHHH.

9. OnumuTe KaueCTBEHHYIO CTPYKTYpPy MOrPaHUUYHOIO CJIOS U MOTOKA B LIEJIOM MPH TEYEHUU >KUIKOCTU
B KaHaJie MpH JJAMHHAPHOM U TypOYJIEHTHOM peXrumax.

10. KakoBo kpuTHueckoe 4yucio PeiiHonbaca npu TeHEHUH >KUIKOCTH B KaHanax?

11. 3anumute popmyny bopna nist pacuera noreps qaBieHUs IPH BHE3AIMHOM PACLIMPEHHH MTOTOKA.

12. B yem npuiKrHa B3aUMHOTO BJIHSHUS MECTHBIX COMPOTHBJIEHUI HA BEJIMYHHY MOTEPh AaBJIECHUS?

13. YUro npencrasinsier coO0l MHEPLIMOHHBIN HAIOP, KAKOB €ro 3Hak?

14. 3anmumuTe popmyny XKykoBckoro nist onpeneneHus qaBleHUs MPHU MPSIMOM THAPABIUYECKOM yaape.
15. 3anumuTe ypaBHenue I toronno. Kakosa ¢popma nmporouHoii yactu coria Jlasans?
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16. KakoB usznueckuii cmbica yncia Maxa ra3oBoro noroka?

17. JaiiTe onpeneneHne NOHATUAM: MapaMeTPbl TOPMOKEHUS, KPUTHYECKHUE MAPAMETPBL.

18. JlafiTe onpeneneHne OCHOBHBIX ra30AMHAMHYECKUX, H303HTPOMHUYECKUX (PYHKLIHII.

19. Naiite onpeneneHne MOHATUSM MTPOCTOM U CIOXHBIH TPyOOTpOBOI.

20. ChopmynupyiiTe Tpu THIA 33724 pacueTa TpyOOMPOBOAOB.

21.B uyeM COCTOMT TPyIHOCTb pEIIeHHs BTOPOH M TpeThell 3amay pacuera Tpydomposomos? Kakmue
METO/Ibl UX PELIEHUs CYIECTBYIOT?

22 Kakue COOTHOLIEHUS MCIONB3YIOTCS TPHU PElIeHHH 3a1ad pacdyera CIOKHBIX TPYOONPOBONOB C
napajieNbHbIM COEAMHEHNEM TPYO?

23.B uem 3akmrovaercsi ocobeHHOcTb paboTel cupoHHOro Tpybomposoma? KakoBel kpuTHueckue
ycnoBusi ero paboTsi?

24 Kakum 00pa3oM NpPOUCXOAMT COTJIACOBaHUE peXUMOB paboThl TpyOompoBoaa M HarHeratens. UTo
Takoe pabouas Touka?

25. Kakue CyIecTBYIOT METOIbl PEryJHUPOBAHHUS PACXOAa >KUAKOCTH B TPYOONPOBONHOH CETH, B YeM
COCTOAT UX AOCTOUHCTBA U HEJOCTATKU?

26. Kakue nonymieHus MpUHUMAKOTCS 7S pacyera TeUeHHs] H30TEPMUYECKOro rasa B TpyOonpoBoae npu
OoJIbIIOM TIepenaze aBIeHUid?

27.B kakoM ciyuae MOKHO NpeHeOpedyb W3MEHEHHEM IUIOTHOCTH rasa mpu pacuyere TpyOompoBopa u
HCIOJIb30BaTh MOJIEb HECKUMAEMON KUIIKOCTH?

28. [laiiTe onpezeneHue NOHATHIO CAMOTSITa, B YeM MTPUUNHA €€ MPOUCXOKIEHUS U KaK OHa HaXOAUTCA?
29. 3anumute ¢opmMydy Ui pacdera pacxoga NpPU HMCTEUYEHHUH JKHOKOCTH M3 pe3epByapa Mpu
MOCTOSTHHOM pacxofe.

30. KakoBa BenuunHa k03¢ uumeHTa pacxoma Mpu UCTEUEHHH >KHIKOCTHU Yepe3 OTBEPCTHE B TOHKOM
CTEeHKe?

31. Yro siBnsieTCst MPUUMHON yBeIUYeHHs KO3(ppHUIHeHTa pacxona npu UCTEUEHUH SKUIKOCTH Yepe3
KOPOTKMIi HUIMHIPHUUECKUI HAcanoK?

32. Jlafite onpenenenue moHATHAM K03 puLmeHT cxaThs 1 KO3 HUIIHMEHT CKOPOCTH.

33. Kaknue OCHOBHBbIE COOTHOLIEHHUS HCIOJIB3YKOTCA MPHU pacyeTe UCTEUEHMs >KMIKOCTH M3 pe3epByapa
MpU NMepeMEeHHOM Hamope?

34. KakoBo BpeMsi OJIHOTO OMOPOKHEHUSI HUTHHAPUYECKOrO pe3epByapa?

35. [laliTe onpeneneHre NOHATUIO KPUTHYECKUI Nepenaj AaBJICHHI NpyU HCTEYEHUH ra3a u3 cocya.
36.B uem mpuuMHA «3anMpaHHs» pacxofa NMPH HCTEYEHUH ra3a U3 COCyJa MNPH MOHUKAKLIEMCS
JaBJIEHUU OKPY’KaroIIei cpenbl?

37. OT kaKux nMapaMeTpOB 3aBUCUT PAcXO]] ra3a NMpu ero UCTEYeHUH U3 COCya, €ClU MapaMeTpbl
OKpPY>KaroIei cpenbl MOCTOSIHHBI, @ COCYl OMOPOKHSAETCS?

38. [laiite ompeneneHUe MOHATUSAM CKa4yOK YIUIOTHEHUs W ynapHas BonHa. Kakosa mpuumHa HX
BO3HUKHOBEHHUS?

39. Kak u3mMeHs0TCS NaBlieHHe, TeMIIepaTypa U MIOTHOCTD ra3a Mpu NPOXOKAEHUU CKadKa

YIUIOTHEHUSA?

40. HaitTe onpeneneHne MOHATHIO CIYTHBINA MOTOK.

41. Kak n3meHseTcst 3HTPOMNUs ra3a npu NpOXOoKAEHUH CKayKa YIJOTHEHUs?

42.Kak u3MeHAIOTCS MOJHOE [AaBJICHHE U MOJHAsg TeMmneparypa rasa Npd NPOXOKIECHHHM CKadka
YIUIOTHEHUSA?

43. 3anumute Gopmyny [IpaHaTis ans npsMOro CKavka yIIOTHEHHS.

44. CxopocTb pacnpoCTpaHEeHHUs! yIAPHO BOJIHBI [0 OTHOIIEHHIO K HEMOABWKHOMY rasy Oosblie
CKOPOCTH 3ByKa?

45. THTEHCUBHOCTB KaKOro CKavKa yIJIOTHEHHS OOJIbIIe MPSIMOTO MIIH KOCOT0?

Oo0pa3sen TecTa KO BTOpOii pyOe:KHOM aTTecTanun

(THIPOINHAMHUKA) TECT Nel

I. I'mapoamHamMuka - 3T0 pa3aeJ, B KOTOPOM PacCMATPHUBAIOT:
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1. 3aKkOHBI OBW)KEHUSI >KHIKOCTH B TpyOax, KaHanax W MOPHUCTBIX Tejiax, a TakXXe BOMPOCHI
o0TeKaHHs TeN XKUIKOCTBIO;

2. JKugkocTb, HAXOAAIIYIOCSA B aOCONOTHOM MIJIM OTHOCHUTENIBHOM TOKOE;

3. PexxuMbl ABUXKEHUS KUIKOCTH.

4. JIBu>keHue TBEPABIX TE.

II. HanmopHoe nBusKkeHue:

1. JIBwKeHue J>KHOKOCTH B KaHajlax, MPU KOTOPOM MOTOK HMEET CBOOOJAHYKO MOBEPXHOCTb H
MOJIHOCTBIO HE COMPUKACAETCsl C OrPAHUYMBAIOIIUMH €ro TBEPAbIMH CTEHKaMH, a aBJeHHE OTINYaeTCs
0T aTMOC(epHOTO.

2. JIBwKeHHe >KMAKOCTH B TpyOax, MpH KOTOPOM MOTOK HE HMMEeT CBOOOJMHON MOBEPXHOCTH W
MOJIHOCTBIO COMPHKACAETCSl C OrPAHHYMBAIOIIMMH €r0 TBEPAbIMU CTEHKAMH, a JaBJieHHE OTJIMYAeTCs OT
aTMocgepHOro.

3. JIBwKeHHe >KUIKOCTH, MPH KOTOPOM MOTOK MMEET CBOOOAHYIO MOBEPXHOCTh, a JaBJIEHHE HA Hee
paBHO aTMOC(epHOMY.

4. Her npaBunbHOro orsera.

1II. Pacxooom nomoxka Ha3bIBAETCA:
1. Macca >KuaKOCTH OTOKA KUJIKOCTH B KUJIOTPAMMax;
2. KonuyecTBO >KMIKOCTH, MPOTEKAKOIIEH Yepe3 MOMepevyHoe CEYEHHE MOTOKA B €NUHUILY

BPEMEHH,
3

2

3. OO6beM XUAKOCTH COCTABJISIOIIEH TTOTOK B M
4. Her npaBuiabHOro OTBETA.

IV. ChopmyaupyiiTe TeopeMy KHHETH YeCKOH 3HepruM (TeopemMy >KMBbIX CHJI):

1. Ilpou3Benenne KUHETHYECKOH 3HEPTUHN (PKUBOM CHJIBI) IBIDKYLIEHCS CHCTEMbI MATEPUANIBHBIX, YaCTHII
paBHsETCS CyMME BCEX CHJI, ACHCTBYIOLINX HA CUCTEMY.

2. Kuneruveckast 3Heprusi (>KMBOH CHJIbI) ABMXKYIUEHCS CHCTEMbl MaTEPHaJbHBIX, YACTULl PABHIETCS
MPOM3BEIEHUIO MAacChl CHJIbI HA YCKOPEeHHE CBOOOIHOTO MaJeHHUsI.

3. [IpupaieHre KMHETHUECKOH SHEPTUU (PKUBOM CHJIbI) ABIDKYLIEHCS CHCTEMBbI MAaTEPUANIbHBIX, YaCTHLI
paBHsieTcst cymme padoT Bcex CHil, IeHCTBYIOLIMX HAa CHCTEMY.

4. Kunernueckass 3Heprus (PKMBOH CHJIbI) OBIDKYLIEHCS CHCTEMBbl MaTEPUANbHBIX YacCTHI PaBHAETCS
MPOU3BEIECHUIO BCEX NEHCTBYIOLIHUX HA CUCTEMY CHIL

V. Ilpu BbiBOaE ypaBHeHus /I. BepHy//in BbIpaskeHHue AJisl NPHPALLEHUS]I KHHETUYEeCKOH JHeprun

MOKHO 3annucaTtb B BUJ€:
v, F
s =PIAT o PAAT oo g Ve By e

; =—U) — U/,
2 12 7 v,, F 277 2

1. q = vAF = const;

2¢p
VI. T'mapaBiuyeckuii yKJIOH —3TO:

a) OTHOLIEHHE MOTePh Haropa K JJIMHE MOTOKa, HA KOTOPOM 3TH NMOTEPU MPOU3OLILIH;
0) OoTHOILIEHHE NOTephb Haropa K MHUPHHE NMOTOKA, HA KOTOPOM 3TH MOTEPH MPOU3OLLIH;
B) OTHOLUEHHE MOTEPb HAMOPa K BHICOTE MOTOKA, HA KOTOPOM 3TH NOTEPH MPOU3OLILIH.
r) BCE BapUaHTbl BEPHBI.

VII. YUncao PeitHosbaca HaxoasaT no gopmy.ie:

Y, d ' U d?
U v U
-12 . .12
r) Re,, =224 £ _bind 50 const.
U v

VIII. IloTreps Hanmopa no AJiMHe onpejeJsieTcsi o popmy.ie:
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2 2 22
1. he :VI_V2,2. hf:hl+hi72; 3.£1——£:u, 4.H:U2_U1—.
g g 28 2g

IX. Crenenb c:kaTusi CTpyH OLUEHUBAT K03 (puuueHTOM CRaTHS YKaskuTe Gopmy.ay (omummure
HA3BAHMS BXOAMBIIUX B ()OPMYJIy BeJIMYHH H AalTe UM XaPAKTePHCTHKH):

so— L ae=% 30 —(w,)0-1)2 te,=(A-2 )4
1+\/1—(02/a)1 ) pp

X. TI'mapaBauyecKuM yaapoM HA3bIBAETCH:
1. V3meHeHue naBjieHUs] B HAMmOpHOM TPyOOmpoBOmE MpHU PEe3KOM H3MEHEHHWH CKOPOCTH [BHIXKEHHS
SKHIKOCTH.
2. TloBbllleHHE BaKyyMMETPHUYECKOTO NABJIEHUS B HAMOPHOM TPyOOMpOBOIE MPHU PE3KOM HM3MEHEHUU
CKOPOCTH JIBM>KEHUS )KHJIKOCTH,
3. [ToHmwxkeHnue arMochepHOro AaBJIeHUsI B TPYOOIPOBOE MPU PE3KOM U3MEHEHUM CKOPOCTH JBHKCHHSI
JKUIKOCTH.
4. Pe3koe u3MeHeHHe CKOPOCTU IBHXKEHUS >KUIKOCTH.

X1. PabGora Hacoca xapakTepu3yeTrcsi OCHOBHbIMHU TEXHHYECKHMH MOKA3ATEISAMH:

1. TJIOTHOCTBIO, NaBJIEHUEM, KHHEMATHYECKOH BA3KOCThIO, KO3 duiuenTom [le3u;

2. Tlonaueii, HAOPOM, MOILIHOCTHIO, KO3((ULIMEHTOM MOJE3HOr0 NEHCTBHS, YaCTOTOH BpaIICHHs H
JOMYCKAEMbIM KaBUTALMOHHBIM 3aI1aCcOM;

3. YactoToii moma4yu, 4uciIoM 00OpPOTOB, TUIOTHOCTBIO U AaBJIEHUEM KUIKOCTH,

4. PenyKUMOHHBIM YHCJIOM, yAApHOW BOJIHOM, M3MEHEHHEM JaBJieHUSI B HANOPHOM TpPyOompoBone,
yucyaoMm PeliHonbaca.

XII. BeJMYMHA Tw, BBIPA’KAKOIIASET  OTHOCHUTEJbHYI N0JI0 MEXaHUYECKHX MOTepPb 3HEPruu B

HaCcocCe HA3bIBAETCH .......... H OIIPEACJIAECTCSH YPABHCHUEM:

i NoAN, N N, PO P H
' N N TTTN I CPO+APO PiAP. H+AH.
s oM, PO 0 0

TN, +AN, PQ+PAQ Q+AQ O,

7.3. Bonnpocsl HA 3a4eT

HaiiTe onpeneneHue TeH30pa HaNpPs>KEHUI MOBEPXHOCTHBIX CUJI, JEHCTBYIOIUX B KUIKOCTH.
Jaiite onpeneneHre TEOPEMbI O CBOMCTBAX HOPMAaJIbHbBIX HANPS>KEHHI.

VYka>kuTe CBONHCTBO, KOTOPBIM yAOBJIETBOPSIOT MOBEPXHOCTHBIE CUJIbI B MOKOSIIIENCS JKUIKOCTH.

. Chopmynupyiite 06001meHHy0 runote3y HbroTOHA O CBsI3U BSI3KMX HANPSDKEHUEH CO CKOPOCTSIMU
nedopmarmii.

5. Kakum obpa3om onpenensiercsi NaBieHHE B HEC)KMMAEMOH HbFOTOHOBCKOM JKUAKOCTH.

6. Kakoii puznueckuii 3akoH OTpaXkaeT ypaBHEHHE HEPA3PbIBHOCTH?

7. 3anuiuuTe ypaBHEHHE HEPA3PbIBHOCTHU AJI CXKMMAEMON U HEC)KUMAEMOM >KUAKOCTH.

8. JlaiiTe onpeneneHue 3aKOHA COXPAHEHMs KOJMUYECTBA ABW)KEHMS Ul >KMIKOIO KOHTPOJIBHOTO
obbema.

9. 3anumuTte ypasHeHue HaBbe-CToKCa A1 HEC)KMMAEMOIT SKUAKOCTH.

10. 3anumuTe ypaBHEHHs OBIDKEHUs Jitnepa.

11. 3anumuTe ocHOBHOE nu(hepeHnanbHOe ypaBHEHHE THAPOCTATHKH.

12. Maiite onpeneneHue 6apoOTPOITHOI cpenbl.

13. JlaiiTe onpenesieHNe NOTEHUHAIBHOIO TEYEHUS. Y K&KUTE CBONCTBA MOTEHUHUAJIbHbBIX TEYEHUI.
14. 3anumuTe BhIpaXkeHue ypaBHeHus: bepHyu anst TpyOku Toka B auddepeHnansHoi hopme.

15. 3anumunTe BhIpaKeHHUE HHTErpasa ypasHeHUst bepHymu st TpyOku Toka.
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16. Maiite onpeneneHne 3aKkOHa COXPAHEHHUS] SHEPTHH ISl )KUAKOTO KOHTPOJBHOTO 00beMa.

17. Kak u3meHsieTcst SHTPOMHs MPpH aquadaTHYeckoM TeYEeHHH UAEATbHOTO, COBEPIIEHHOrO rasa’

18. Uro coboii npencTasnisoT TypOyIEHTHBIE HATPSHKEHUS?

19. Yto coboii mpencTaBisitOT YCIOBUs OHO3HAYHOCTH?

20. 3anuiuTe BhIpa)keHHE OCHOBHOIO 3aKOHA T'MAPOCTATUKH.

21. Haiite onpenenerHue abCOMOTHOrO, H30BITOYHOTO M BAKYYMMETPHUYECKOTO NABJIEHHSI.

22. JlaitTe onpeneneHne ruApOCTaTHYECKOr0, Mb€30METPUUYECKOTO, BAKYYMMETPUYECKOIO HANopa.

23. Hanummre Qopmyny asis onpeneneHdss MPOEKLHi CHIIbI JaBJIeHHUs JKUIOKOCTH, NEHCTBYIOINEH Ha
KPUBOJUHEHHYHO MOBEPXHOCTb.

24, Hanummre Qopmynly Aisl ONpeAeNeHHs BENWYMHBI CHJIbI NABJEHUS SKUAKOCTH, NeHCTByrOIIeH Ha
MJIOCKYO MOBEPXHOCTB.

25. JlaiiTe onpeneneHue NOHATHIO MOJTHOE AABJIEHUE, CTATUYECKOE NABJIEHHE, JUHAMUYECKOE AABJICHUE.
26. JlafiTe ompeneneHue MOHATHAM TMAPOIWHAMHYECKHI (MOJHBIN) HAMOpP, MbE30METPUYECKUI HArop,
AUHAMUYECKUI HAIop, NOTepsl Hamopa.

27. JlaliTe reOMETPUYECKYIO TPAKTOBKY ypaBHeHUs1 bepHyn.

28. B yem 3akjro4aercs nNpupoaa noTepb MOJHOTO MaBjieHus (Hamopa)?

29. 3anumuTte 0O0OOIIEHHYI0 3aBHCHMMOCTb [JIs1 pacuera MOTepb IOJIHOTO [aBJE€HUS MPH TEYEHHH
JKUIKOCTH B KaHAJIaXx.

30. 3anumute popmyny Hapcu-Bericbaxa.

31. 3anumute popmyny Beficbaxa nyis pacyera noTepb AaBIEHHS HA MECTHOM COIMPOTHBJICHHH.

32. OnuimuTe KaueCTBEHHYIO CTPYKTYpPY MOTPaHUYHOIO CJIOS U MOTOKA B LIEJIOM MPU TEYEHUU SKUAKOCTH
B KaHaJe MPH JJAMHHAPHOM U TypOYJIEHTHOM PEXUMAaX.

33. KakoBo kpuTHueckoe 4ucio PeliHonbaca npu TeHEHUH KUKOCTH B KaHaax?

34. 3anumure popmyny bopaa nist pacyera notepb qaBieHHs NMPH BHE3AIMTHOM PACIIMPEHUH TIOTOKA.

35. B yem npu4MHa B3aUMHOIO BJIUSIHUS MECTHBIX COMPOTHUBJIEHUI Ha BEIUYUHY MOTEPh AaBJIEHUS?

36. Uro npencrasnser coO0ii HHEPLIMOHHBII HAIMOp, KAKOB €ro 3HaK?

37. 3anumute hopmyny JKyKoBCKOro st onpeneseHus: AaBJIEHHs MPU MPSMOM THIPABIHYECKOM yaape.
38. 3anumute ypaBHenue I toronno. Kakosa popma npotounoii yactu coria JlaBamns?

39. KakoB ¢puznueckuii cMbic yncyia Maxa ra3oBoro notoka?

40. JlaiiTe onpenenaeHue NOHATUSAM: TapaMeTPbl TOPMOKEHUS, KPUTHYECKHUE MapaMETPBL.

41. afiTe onpeneneHne OCHOBHBIX ra30AMHAMHYECKUX, H309HTPOMHUYECKUX (PYHKLIUH.

42. lafiTe onpeneneHne MOHATHIM MPOCTON U CIOXHBIH TPyOONpoBoOI.

43. ChopmynupyiiTe TpHu THIA 337249 pacueTa TPyOOmpoOBOIOB.

44.B uyeM COCTOMT TPYIHOCTb pELICHUs BTOPOH M TpeTheil 3amauy pacuera Tpydomposomos? Kakue
METO/Ibl UX PELIEHUs CYIIECTBYIOT?

45. Kakue nonyiieHusi MpPUHUMAKOTCS IS pacueTa TeYeHHUs: U30TEPMUYECKOro ra3a B TpybonpoBoae npu
OoJIbIIOM TIepenaze TaBaeHHiT?

46.B kakom ciyuyae MOXXHO NpeHeOpedb W3MEHEHHeM IUIOTHOCTH ra3a mpH pacyere TpyOompoBopaa M
HCIOJIb30BaTh MOJIEb HECKUMAEMOM KUIKOCTH?

47. Naiite onpezneneHue NOHATHIO CAMOTSITa, B UeM IPUUHHA €€ MPOUCXOKIEHHS U KaK OHA HaXOAUTCA?
48. 3anmumuTte ¢opMmydy IUIS pacdera pacxoma MPH HMCTEYEHHWH S>KHIKOCTH M3 pe3epByapa TNpH
MOCTOSTHHOM pacxofe.

49. KakoBo BpeMs MOJHOTO OMOPOKHEHUS LIMJTMHIPUYECKOTO pe3epByapa’?

50. MaiiTe onpeaeneHne NOHATHIO KPUTUYECKUI Nepenaj JaBJICHUI P UCTEYEHUH ra3a u3 Cocyaa.
51.B yem npuuMHa «3anmMpaHus» pacxofa MPH HUCTEYEHUH ra3a M3 COCyJa IpPHU MOHMKAIOIIEMCS
JaBJIEHUU OKPY’KaroIIei cpenbl?

52. OT kakux napameTpoB 3aBUCUT pacxoj raza MpHu ero UCTEYEHUU U3 COCyAa, ECIIHU NMapaMmeTphbl
OKpY>KarowIeil Cpenbl MOCTOSTHHBL, & COCY OMIOPOKHAETCS?

53. laiiTe omnpeneneHue NOHATUSAM CKAa4yOK YIJIOTHEHWs W yaapHas BojHa. Kakosa mpuumHa HxX
BO3HUKHOBEHHUS?

54. Kak u3MeHsr0TCs JaBleHHe, TEMIepaTypa U IIOTHOCTh ra3a MpU NPOXOKACHUH CKayKa

YIUIOTHEHUS?

55. JlaiiTe onpeneneHue NOHATUIO CITyTHBIN MOTOK.

56. Kak nuamensiercst 3HTponus rasza npu NpoxXoKAEHUH CKauKa yIJIOTHEHUS?
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57.Kak HM3MEHAIOTCA MOJHOE OAaBJIEHUE M MOJHAs TeMIlepaTypa rasa NpH MNPOXOKAECHHHM CKadka
YIUIOTHEHUS?
58. 3anummure popmyy [IpaHaTis nist IPsIMOTo CKayvKa yIUIOTHEHHSI.

OoOpasen OmJiera K 3a4eTy no AUCHHUINJINHE

T'PO3HEHCKHU I'OCYJAPCTBEHHBI HE@TAHOW TEXHUUECKHAN YHUBEPCUTET
KA®EJPA "TEILIOTEXHUKA U THJIPABJIUKA"

HJucrunnuna Mexannka. MexaHMKa JKUAKOCTH U ra3a
CewmecTtp - 2

Buaer Ne 1 (k 3aueTy mo QUCLHTILIUHE)

1. | Haiite ompeneneHue MOHATHIO CAMOTAra, B 4Ye€M MPUYMHA €€ MPOUCXOKIAEHUS U KaK OHA
Haxoqurcs?

2. | Kak u3ameHs0TCS MOJNHOE JaBJIEHUE U MOJIHAs TEMIlepaTypa rasza rnpu NpoxoKAEHUH cKauka
YIUIOTHEHUS?

3. | B uem 3akmrouaercst o)cobeHHOCTh paboThl cudoHHOro TpydonposBona? KakoBbl KpUTHUYECKHE
yCJIOBHS €ro paboThI?

4. | Uto 03HauUaeT MOHATHE pa3BUTasi TYPOYIEHTHOCTD?

3as. kadenpoii «TenyioTexHHKA U THAPABJIHKA» / /

8. Oco0enHocTH peau3anuu TUCUUILIMHBI /151 HHBAJIU/I0B U JIUI ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMU 3/10POBbSI

Jns  ocylecTBIeHHs NPOLEAYP TEKYIEro KOHTPOJIS YCIEBAEMOCTH M IMPOMEKYTOUHOM
aTrecTalMu OO0yYarIUXCsl co31aHbl (POHIBI OLEHOYHBIX CPENCTB, aAaNTHPOBAHHBIE AJISI WHBAIUIOB H
JUI C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBbSl M TO3BOJISIFOLIME OLEHHUTh IOCTHKEHHE HMHU
3aIJIAHUPOBAHHBIX B OCHOBHOH 00pa30BaTeNbHOI mNporpamMme pe3ysnbTaToB OOy4eHUsi M YPOBEHb
cOpMHPOBAHHOCTH BCEX KOMIIETEHLM, 3asBJIEHHBIX B oOOpasoBaTenpHON mnporpamme. Dopma
NpOBENEHUs] TeKyluell arrecrauu AJisl  CTYJEHTOB-MHBAJIUIOB  YCTAHABIHMBAETCS C  Y4YETOM
UHIUBUAYAJbHBIX TMCUXO(U3NYECKHX OCOOEHHOCTeH (YCTHO, MHCbMEHHO Ha Oymare, MHUCBMEHHO Ha
KomrbloTepe, B (opme TectupoBaHuss U T.m.). [Ipu TecTupoBaHMHM Aisl ClNaOOBHISAIIMX CTYAEHTOB
HCTIONB3YIOTCS (DOHIBI OLIGHOYHBIX CPEACTB C YKPyMHEHHBIM wmpudToMm. Ha 3k3ameH mpuriamaercs
CONMPOBOXKIAIOIINH, KOTOPBI  OOecrneynBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyaeHTy. Ilpu
HEOOXOIMMOCTH CTYACHTY-HHBAJIUAY MPEIOCTABIAETCS JOMOJHUTEIbHOE BPEMsl IJIsl MOATOTOBKH OTBETA
Ha OJk3ameHe (wiu 3auere). OOywarommecs € OrpaHUYEHHBIMH BO3MOMKHOCTSIMH 3/I0POBbsI  H
oOyuaromuecsi HMHBaIHIbl OOECHEeYMBAIOTCA IEYAaTHBIMH M 3JIEKTPOHHBIMH  00pa3oBaTeIbHBIMH
pecypcamu (mporpammbl, y4eOHbIE TOCOOHSI aJisi CcaMOCTOsITENbHONH padoTel M T.A.) B (Qopmax,
ananTHPOBAHHBIX K OFPAHUYEHUSIM UX 310POBbSI U BOCTIPUATHSI HHPOPMALIUH:

1) nns MHBAJMAOB M JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI 10 3PEHHIO:

- IJs  CJIenbIX: 3aJaHus I BBIMOJIHEHUSI HAa CEMHHApax M MPAKTHYECKHUX 3aHATHSX
opopmisirorcss  penbedHO-TOUeUHbIM wpudTOM bpaiinsg uam B BUAE 3JIEKTPOHHOIO JIOKYMEHTA,
IOCTYITHOTO C TMOMOIIBIO KOMIBIOTEPA CO CHENUATM3HMPOBAHHBIM IMPOrPAMMHBIM OOecreueHHueM st
crenbix, MO0 3a4NTHIBAIOTCS ACCUCTEHTOM, ITMCbMEHHbBIE 3aJaHHsl BBITIOJHSOTCS HA Oymare penbedHo-
TouedyHbIM wmpudpToM bpaiing wim Ha KOMOBIOTEpE CO CIEUHATH3UPOBAHHBIM IPOTrPAMMHBIM
obecrieueHneM il CenbIX JHOO HATUKTOBBIBAKOTCS ACCHUCTEHTY, OOYYarOIMMMCS MAJISi BBITIOJHEHHS
3amaHusl P HEOOXOAMMOCTH MPENOCTABISIETCS KOMIUIEKT MHCbMEHHBIX NMpUHAANEKHOCTEH u Oymara
onsg  muceMa  penbedHO-TodeuHbIM mpudTOoM bpaiind, KoMmmbOTEp €O CHELHATN3UPOBAHHBIM
NPOTrPaMMHBIM 00€CTieueHHEM ISl CJIETBIX,
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- aas caadosuasimux: obecrneunBaeTcs MHANBHAYAIbHOE PABHOMEPHOE OCBEIEHHE HE MEHee
300 mrokc, oOy4aromumcst [UI  BBIMOJHEHUS 3aJaHus TpH  HEOOXOAMMOCTH MNpPEenOCTaBJISETCS
YBEJIMYMBAIOIEE YCTPOICTBO, BO3MOXKHO TaKXKe HCIIOJNb30BaHHE COOCTBEHHBIX YBEJINYMBAIOIINX
YCTPOKCTB; 3a1aHUs1 1JIsl BBITOJHEHUS 3a0aHui OQOPMIIAIOTCS YBEIUYEHHBIM HIPUPTOM;

2) 171 UHBAJMZIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3[JOPOBbSI IO CJAYXY:

- AJIS TIYXHMX U cJadocapimamux: o0ecrevynBaeTcs HaTn4uue 3By KOYCHIIMBAOIIEH anmaparypbl
KOJJIEKTHBHOTO  TOJb30BaHHMs,  NpH  HeoOxomumMocTu  OOy4aroIIMMCS  MPEdOCTaBJISETCS
3BYKOYCWJIMBAIOINAsi ~ amnmaparypa MHIUBUAYAJIBHOTO  IOJIb30BAHUS, TMPENOCTABISIIOTCS — YCIyTH
CypAOIEpPEBOAUNKA,

- AJsA  CJeNOrJyXHX [IONMyCKaeTcs TNPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOINEr0 YCIYTH
tudiocypaonepeBoquuka (MOMUMO TpPeOOBaHUH, BBIMONIHAEMBIX COOTBETCTBEHHO [JIs CJIEMbIX H
TIyXHX);

3) OnsA UL C TSOKENBIMU HapyLIGHUSIMH PEYH, TIIyXUX, claboCHbIIamux JEKIHH U CEMUHApBI,
NPOBOJUMBIE B YCTHOH (hopMe, MPOBOAATCS B MUCbMEHHOH (hopMme;

4) s MHBAJHMIOB M JIML C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37JOPOBbsI, HMEIOLIHX HAPYIIEHHs
OMOPHO-ABHIaTeJILHOIO ANMMNAPATA:

- IUId JHL C HAPYLIEHUSMU OINOPHO-ABUTATENLHOIO amnmapara, HapyLIeHHsMH ABUraTelIbHBIX
(GbyHKUMI BEPXHUX KOHEUHOCTEH MJIM OTCYTCTBHEM BEPXHMX KOHEYHOCTEH: MHUCbMEHHbIE 3amaHHs
BBIMOJIHSIIOTCSI Ha KOMITBIOTEPE CO CHENHATHU3UPOBAHHBIM MMPOrPAMMHBIM OOECTiedYeHHeM  HIIH
HATUKTOBBIBAIOTCSl ACCHUCTEHTY; BBITIOJHEHUE 3alaHuil (TECTOB, KOHTPOJIbHBIX PaboT), MPOBOOMMBIE B
MUCbMEHHOI (hopMe, MPOBOISATCS B YCTHOI (hopMme myTem omnpoca, Oecennl ¢ 00yHaromumcs.

9. YueOHo-MeToan4Yeckoe 1 HH(POPMAIHOHHOE 00ecneYeHne TUCIHTLTHHbBI

a) OCHOBHAs JIUTEpaTypa
1. I'myxos B.C., OcHoBbI runpaBiuku v Teriotexauku: Pazaen 1. OcHoBel [ napasnmku
[Qnexktponnsiii pecypc]: yuebnoe mocobue/ I'myxo B.C., Juxoii A A, Hukas M.B. - Dnektpos.
TEKCTOBbIE JJaHHbIE. - ApMaBup: ApMaBUPCKUII rOCylapCTBEHHBIH nenarornvyeckuil yuusepcuret, 2019.
- 293 c. - Pexxum noctyna: http://www.iprbookshop.ru/82447 html. - 9bC «IPRbooks»
2. CasunHoBckux A.I'. I'mapaBnnka [DnekTpoHHbIii pecypc]: yuebroe nocodne/ CaunoBckux AL,
Kopob6eiinukosa 1.10., HoBukosa [[.A. - DnekTpoH. TekcToBbIe naHHbIE. - YensabuHck, Caparos: KOkHO-
VYpanbCckuil HHCTUTYT yrpaBiaeHuss U 3koHOMUKH, Ail [Tu Op Menua, 2019. - 168 c. - Pexxum nocryna:
http://www.iprbookshop.ru/81474 html. - 95C «IPRbooks»
3. baGaeB M. A. 'ugpasnuka [DnexkTpoHHbIH pecypc]: yuedbnoe nocodbue/ babaeB M.A. - D1eKTpOH.
TekcToBble naHHble. - Caparo: Hayunas knura, 2019. - 191 c¢. - Pexum pocryna:
http://www.iprbookshop.ru/81004 html. - 35C «IPRbooks»
4. T'yces B.I1. OcHoBbI ruapaBiuku [InekTpoHHbIi pecypc]: yueOHnoe mocodue nnst CITO/ I'yces
B.II, I'ycera XK. A. - DnextpoH. TekcTtoBele nanHble. - Caparos: Ilpodobpazosanue, 2017. - 221 c.
Pesxum nocryna: http://www.iprbookshop.ru/66394 . html. - 35C «IPRbooks»

0) IOMOJIHUTE/ILHAS JIATEPATypa
1. Kysnenos B.A. OcHOBBI ruApOra30AMHAMHKH [ DNEeKTPOHHBIH pecypc]: yuebnoe mocodue/
Ky3snenos B.A. - DnekTpoH. TekcToBble naHHble. - benropoa: benroponckuil rocynapcTBeHHbINH
TexHosornyeckuii yHusepcuter um. B.I'. Illyxosa, 9bC ACB, 2012. - 108 c. - Pexxum pnocrtyna:
http://www .iprbookshop.ru/28374 html. - 3BC «IPRbooks»
2. Kapenun B.C., Typnyes P.A-B., HcaeB X.A. 3mepeHne ruqpocTaTUuecKoro 1aBjaeHHs U
3KCMEpUMEHTANIbHOE TIoATBepkaeHne 3akoHa [lackans. - Meron. ykas. k nab. Pabore.

3. Hcaes X.A. Peuienue TUNOBBIX 3aAa4 no ruapoauHamuke. Meron pekom. M3a. ITHH 2007 r.
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4. Hcaes X.A., Maromanosa M.X. I'mnponunamuka Kypc nexuuii. - Usn. I'THHM 2010 r.

5. P.A-B. Typayes, M.3. Manaesa Meronuueckue ykasanusi // TepmopuHamuueckue mapaMeTpol H
MPOLIECCH] HIEANbHBIX Ia30B. 3aKOHbI HeabHbIX ra3oB U rasosble cmecu. [ THH. - 2005, 44 c.

6. Hcae X A. Perenue THMOBBIX 3a4a4 MO ruapasiuke (rugpocratuka). Meton pekom. M3n.

I'THH 2008 r

7. Hcaes X.A., Maromanosa M.X. I'unponunamuka Kypc nexuuii. - Uzn. ITTHM 2010 r.

8. Manaesa M.3. Maromanosa M.X. [TopirHeBbie u nieHTpoOekHbIe Hacockl. [Ipumepsl pacuyera. MeTon
pekom. U3n. I'THH 2007 r.

B) IPOrpaMMHOe ¥ KOMMYHHKAIMOHHOE 00ecneyeHue

1. DnexTpOHHbINA KOHCMEKT JeKIUH
2. KommnbroTepHbIE MPOrpaMmbl 17151 BBIMOJHEHHS 1a00paTOpHBIX padoT.

r) HurepHer pecypc - www.gstou.ru snexrponHas GuGnuoreka IBC «IPRbooksy,
“Koncynprant ctynenra’, “ibooks”

borisov.3dn.ru> 1d/0/10 2-Gydravlika-Le pdf
forest-college. rw files/uchebn-mat-1/tehnich ...
firing-hydra.rwindex.php. ..

twirpx.com»file/189316/

gidravlika.3dn.rwindex/kurs lekcij/0-4
hydro133.narod.rwlecture/og lec 04.pdf
shporgaloshka.ucoz. rwgidravlika-konspekt ...
borisov.3dn.rw> 1d/0/10 2-Gydravlika-Le.pdf

9 | allformgsu.rwKaranor daiinosyJlekiys no ruapasinke
10 | hydrol33.narod.rwlecture/og lec 04 pdf

11 | eknigi.orgynauka i...termodinamika-i-teploperedacha...
12 | booksgid.com>...tekhnicheskaja-termodinamika-i.html

[c<R RN o)} RV, || RESNY EUSH | \O J )

10. MaTepua/JibHO-TeXHUYECKOe 00ecnevYeHne JUCHUILITHHbI

Y4eOHbIl TepMHHAJI» € KOMILIEKCOM BHPTYAJbHBIX Ja0opaTopHbix pador: MexaHuka
JKMJKOCTH H rasa.

Jlaboparopuas Nel «OmnpenesneHuie ruApOCTATUYECKOTO NABJIEHHS U MJIOTHOCTH HEU3BECTHOM
SKUIKOCTH.

Jlabopatopnass Ne2 «OTHOCHTENBPHOE PABHOBECHE )KMIKOCTH BO BPAILAOIIEMCS] COCYIEN.

JlaGoparopuas Ne3 «OmpenesneHue CXXUMAKOIIEH CUITBI B THIPABIMYECKOM MPecce MO MOKa3aHUI0
maHomeTpa. 3akoH [lackans».

Jlabopatopnas Ne4 «IlocTpoeHne HaMOPHOI U Mbe30MeTpUIecKOl TuHUi 11 TpyOomnposona
COMPOTUBJICHUS.

Jlaboparopuas NoS «OmnpenesneHue peskuma ABHKEHHS SKUIKOCTH.

Jlaboparopnas Ne6 «Onpenenenne 3aBUCHIMOCTH MEX/y THIPABINYECKUM YKJIOHOM U CpenHen
CKOPOCTBIO MpH TypOYJIEHTHOM ABM>KEHUHU BOIBI.

Jlaboparopnas Ne7 «MccnenoBaHue npouecca HCTeUEHHs Yepe3 MaJloe KPyTJioe OTBEPCTHE U BHELIHHIA
LUJIMHIPUYECKUI HACATOK.

JlabopaTopHas Ne§ «Onpenenenne ko3¢ ULHEHTOB pacxona ApocceabHOro npubopa (quadparmsr) u
Bonomepa Bentypu.

Jlabopatopnas Ne9 «McnpiTaHus LEHTPOOEKHOTO BEHTUIIATOPAY.
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Hpunoxenue
MeroauyecKkue YKa3aHus 110 OCBOCHUIO TUCUHILTHHbI

«MexaHHuKa KHAKOCTH U raza»

1. Meroauueckue yKa3zaHusi Ajsi O0y4YAIOLIHXCS MO IUVIAHUPOBAHHK H OPraHU3ALUM
BpeMeHH, He00X0AMMOro /1JIsi OCBOEHHUsI AMCUHUTIJIMHBI.

H3ydeHne pekOMeHOyeTcsi HauaTb C O3HAKOMJIeHHUs] ¢ pabodell mporpamMmoil AMCLMIUIMHBL, €€
CTPYKTYypOH W comepkaHHeM pas3nesioB (moxyJieii), GOHIOM OIEHOYHBIX CPEICTB, O3HAKOMHTBCS C
yueOHO-MEeTONUYECKUM H HHPOPMAIIHOHHBIM 00ECTIEYEHHEM TUCLIUTLITHHBI.

HuctuminHa « MexaHuKa SKHIAKOCTH U ra3a» COCTOUT U3 O CBA3aHHBIX MEXIY COOO0 pa3nernos,
o0ecrieuynBarOIUX MMOCIEN0BaTebHOE H3YYeHHE MaTepHara.

OObyuenne no nucuuruiniHe «MeXaHMKAa 'KMAKOCTH M ra3ay» OCYLIECTBISIETCS B CJIEAYIOLINX
dopmax:

1. AynutopHsble 3aHATHS (JEKLHH, TPAKTHYECKUE 3aHATHS).

2. CamocrostenbHasi pabota cTyneHTa (MOATOTOBKA K JIGKIHSIM, JaOOpaTOPHBIM 3aHSITHSIM,
TecTam/noknanam/, 1 HHeIM (opMaM MUCbMEHHBIX PadoT, BBIMOJIHEHHE, UHANBHAYalbHAsl KOHCYJIbTALIUS
C MpernoaaBaTesnem).

3. UnaTepakTuBHbIe (HOPMBI MPOBENECHUS 3aHATHI (JIEKLIUSA-TUCKYCCHS U Ap. GOPMBI).

VYueOHbIH MaTepuan CTPyKTYPHUPOBAH U U3yUeHHE AHCLUILIHHBI MPOU3BOAUTCSA B TEMATUYECKOMH
nocjenoBaTenbHOCTH. KakqoMy MpakTHUYECKOMY 3aHSTHIO H CAMOCTOSITEIbHOMY H3yUEHHIO MaTepuana
NpeAIecTByeT JIeKUusl o AaHHoi Teme. OOy4daromuecs: caMOCTOSITENBHO MPOBOAST MPEABAPUTENTBHYIO
MOATOTOBKY K 3aHSTHIO, MPUHUMAIOT aKTUBHOE M TBOPYECKOE y4acTHE B OOCY>KIEHHUH TEOPETHYECKHX
BOMPOCOB, pa3bope mpoONEMHBIX CHUTyalMii M TIOMCKOB MyTel uX pewmeHus. MHorue mnpoOiemsl,
U3y4aeMble B KypCe, HOCAT IHUCKYCCHOHHBIH XapakTep, 4TO MPEANoJaraeT WHTEPAKTUBHBIN XapakTep
NPOBEAEHUS 3aHATHII HA KOHKPETHBIX IPUMEpax.

Ornucanue NocieA0BaTeIbHOCTH ASHCTBHUI 00yYar0IIerocs:

IIpn wu3ydeHun Kypca clenyer BHHMATENbHO CHyIIaTh M KOHCIEKTHPOBATh MaTepHall,
u3JaraeMblii Ha Ay IUTOPHBIX 3aHATHAX. [[/1s €ro moHMMaHusl 1 Ka4ECTBEHHOTO YCBOEHHS] PEKOMEHYETCS
cleAyroLas nociea0BaTeNbHOCTb NEHCTBUIA:

1. ITocne oxoHuaHus yueOHBIX 3aHATHI Ui 3aKperUieHHs MaTepuaia MpOCMOTPETb U 00AyMaTh
TEKCT JIEKLIWH, MTPOCIyIIaHHON CeroaHs, pa3oopaTe paccMoTpeHHble mpumepsl (10 — 15 MuHyT).

2. Ilpn moaroTtoBke K JEKIHHM CJIEOYIOIIEro IHsS IOBTOPUTh TEKCT MPenbInyIleill JeKIuH,
MOOyMaThb O TOM, Kakast MO>KeT ObITh crenyromas tema (10 - 15 munyT).

3. B Teuenue Henenu BbIOpaTh BpeMmsi 1uist paboThI ¢ iuTepaTypoil B Oubimnoreke (mo 14acy).

4. IIpn moAroTOBKE K MPAKTHYECKOMY 3aHATHIO TOBTOPUTH OCHOBHBIE TIOHATHS 110 TEME, H3YYHUTh

npuMepsl. Pelas KOHKPETHYIO CUTYaLUI0, - NPEABAPUTENIBHO MOHATh, KAKOW TEOPETUYECKUI MaTepual

18



HY>KHO HCMOJNb30BaTh. HameTuTh TmulaH pemeHHus, nornpoboBaTh HAa €ro OCHOBE pemuTb 1 - 2
NpPaKTHYECKHE CUTYaLHH.

2. MeToanueckne yKazaHusi o padore o0y4amuxcsi BO BpeMsi NPOBeAeH s JIEKLHI.

Jlekuuu nar0T OOyYarOLIMMCS CHCTEMATU3UPOBAHHBIE 3HAHUS IO AMCLMUIUIMHE, KOHLIEHTPUPYIOT
UX BHUMaHHe Ha Hauboyee CIOKHBIX M BaXHBIX Bompocax. Jlekunun OOBIMHO H3NMAraroTcs B
TPamULMOHHOM WM B mpoOneMHOM ctuiie. J{ns cTyneHToB B OONBIIMHCTBE CilyyaeB B MPOOJIEMHOM
crune. IIpoOnemHBI CTUIB TO3BONSAET CTUMYJHPOBATh AKTHBHYIO IMO3HABATENBHYIO NESTEIbHOCTb
o0yJaroLMxcsi U MX MHTEpeC K AUCLHUIUIHHE, (OPMUPOBATH TBOPYECKOE MBILLIEHHE, NMpHOeraTtb K
MPOTHBOIOCTABJICHUSIM U CPaBHEHMsIM, AeNaTh 0000ILIeHHs, aKTHBU3UPOBATh BHUMaHHE O0y4aromuxcs
MyTEM IMOCTAHOBKHU MPOOJIEMHBIX BOIPOCOB, MOOLIPATH AUCKYCCHIO.

Bo Bpemst IEKLIMOHHBIX 3aHATHI PEKOMEHIYETCSl BECTH KOHCTIIEKTUPOBaHHE y4eOHOro MarepHana,
oOpamarth BHUMaHHE HAa (GOPMYJIHUPOBKH U KATErOPUH, PACKPHIBAIOIINE CYyTh TOTO MJIM HHOTO SIBJIEHHS,
WJIM MTPOLIECCOB, BBIBOAbI U MPAKTUYECKHE PEKOMEHAALIUH.

KoHcnekT nexuuu jydine moApasfensTbh Ha MyHKTBI, COOMIONAasi KPacHyK CTPOKYy. DTOMY B
Oospiol crerneHu OyayT crOCOOCTBOBATH BOMPOCHI IJIAHA JIEKIUH, MPENJIOKEHHBIE MPENOAaBaATESIM.
Cnenyer oOpamaTe BHMMaHHE Ha AaKLEHTBI, BBIBOJbI, KOTOpbIE J[E€JaeT IMpernojaBaTesib, OTMedas
HanboJiee BAKHbIE MOMEHTHI B JIEKLTHOHHOM MaTepHalie 3aMEYaHUAMHU «BAXKHOY», XOPOLIO 3aIIOMHUTB» U
T.11. MOHO 7ie1aTh 3TO U C MOMOLUIBIO Pa3HOLBETHBIX MapKEPOB WJIM pyyeK, MMOAYEPKUBask TEPMUHBI U
onpeaeneHus.

Ienecoobpa3Ho pa3padoTrath COOCTBEHHYK CHCTEMY COKpalleHHi, a00peBHaTyp U CHMBOJIOB.
OpnHako mpu nanpHeiineil paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyYIIE 3aMEHUTh OOBIYHBIMH CIIOBAMHU IS
OBICTPOrO 3pUTETBHOTO BOCTIPHATHS TEKCTA.

Paborast Hag KOHCMEKTOM JIeKLMH, HEOOXOAMMO UCTIOB30BATh HE TOJIBKO OCHOBHYIO JIUTEPATYDY,
HO M Ty JMUTepaTypy, KOTOpPYIO [OMNOJHHUTEIbHO pEKOMEHAOBan mnpenonasarens. MMeHHO Takas
ceppe3Hasi, KpomoTiuBasi paboTa C JIEKHHOHHBIM MAaT€pPHaOM TO3BOJMUT TAyOOKO OBJAnETh
TEOPETUYECKUM MaTepHaJIOM.

Temaruka nexuuii naercs B pabodveii mporpaMme JUCLUTUIHHBL

3. MeToanyeckue yKkazaHusi 00y4arIUMcs Mo MOAroTOBKe K JIA00PATOPHBIM 3AHSATHSIM.

CTtyneHTy peKOMEHIyeTCs CIenyrolIas cCXemMa MOArOTOBKU K JJaADOpaTOPHOMY 3aHSITHIO:

1. Os3HakomyieHHEe C TUTaHOM Ja0OpaTOPHOrO 3aHATHSA, KOTOPBIA OTpaXkaeT CoAep’KaHue
MPENJIOKEHHON TEMBI,

2. I[IpopaboTaTh KOHCTEKT JIEKLIUIA,

3. IIpounuTtate OCHOBHYIO U JOMOJHUTENbHYIO JUTEPATYPy.

B npornecce nmoarotoBku K jga00paTOPHBIM 3aHATHSIM, HEOOXOIUMO OOpaTUTh 0CO00€ BHUMAaHHE
Ha CaMOCTOSATEJIbHOE M3y4Y€HHE PEKOMEHIOBAHHON JuTeparypsl. 1Ipu BCell MOMHOTE KOHCNEKTUPOBAHUS
JIEKLMH B HeHl HEBO3MOXKHO M3JIOKUTb BECb MaTepual M3-3a JIMMHUTA ayAUTOpPHBIX uyacoB. IloaTomy

camocTosiTeNbHAs paboTa ¢ yueOHHKaMH, yuyeOHbIMH MOCOOHSIMH, HAYYHOH, CIPaBOYHON JUTEPATypOid,
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MarepuasamMi TepHoanuecKux u3naHuii u MHtepHera sBisiercs HauOosiee 3((EKTHBHBIM METOIOM
MOJIyYeHUs] TOTIONIHUTENbHBIX 3HAHHUH, TMO3BOJAET 3HAYMTENbHO AKTHBU3HPOBATH MPOLIECC OBJIANEHUS
uHpopmaruei, crocoocTeyer Oosnee raybOKOMy YCBOEGHHIO H3y4aeMoro marepuana, (GopMHpPYyeT y
CTYIEHTOB OTHOLIEHHE K KOHKPETHOH npobyieme. Bce HOBbIE MOHATHA 1O U3y4aeMoi TeMe HEOOXO0IHUMO
BBIYYUTh HAU3YCTh M BHECTH B IJIOCCAPUH, KOTOPBIHA LienecooOpa3HO BECTH C CAMOr0 Haydana U3y4eHHs
Kypca;

4. OTBETUTH HA BONPOCHI MJIaHa JJA0OPATOPHOTO 3aHATHUS (CAATh KOJJIOKBHYM);

S. IlpopaboTtaTh TECTOBBIE 3aAaHUSI U 3a1a4H,

6. Ilpu 3aTpynHeHUsIX cPOpMyINPOBATE BOMPOCH! K MPENOAABATEIO.

PesynbraT Takoii paboThl HODKEH MPOSBUTHCS B CIOCOOHOCTH CTyAEHTa CBOOOIHO OTBETHTH HA
TEOPETHYECKHE BOMPOCHI MPAKTHKYMa, BBICTYNaTh M Y4YacTBOBaTb B KOJJIGKTHBHOM OOCY>KAEHHU
BOIPOCOB M3y4aeMOil TeMbl, IPABUJIBHO BBITIOJHATh MPAKTUYECKUE 33aHUSI U MHbIE 3aJaHHs, KOTOpbIE
naroTcs B GOHIE OLEHOYHBIX CPEACTB AUCLIUTUIUHBL

4. MeToanyeckue yKazaHusi 00y4al0UMCsi M0 OPraHU3ALMH CAMOCTOSITEIbHOMH PadoThI.

Lenp opraHu3aluu caMOCTOSTENbHON paboTel MO AUCHUIUTHHE «MeXaHuKa XUIKOCTH U raza» -
3TO yrayOyieHne U paclMpeHne 3HaHUi B obiacTu ruapasiuky; GOPMHPOBAHHUE HABBIKA U MHTEpECa K
CaMOCTOSITENIbHOI MO3HABATENBHON AeSITETbHOCTH.

CamocrosTenbHas pabora 00ydarOIMXCs SBJSETCS BKHEHIINM BHIOM OCBOEHHS COIEpP KaHUs
IUCLMIUIMHBL, TIOATOTOBKH K MPAKTHYECKUM 3aHSATHAM U K KOHTPOJbHOH pabote. Crona ske OTHOCSTCA U
CaMOCTOSITENIbHOE YIiTyOJIEHHOE U3YYEeHUE TEM TUCLUTUINHBL

CamocrosTenbHass padora mpencrasysieT coOOH MOCTOSHHO AEHCTBYIOIIYIO CHCTEMY, OCHOBY
0o0pa3oBaTeNIbHOrO MpoLecca M HOCHT MCCIENOBATENbCKUN XapakTep, YTO TMOCHYKUT B Oyayiiem
OCHOBAHMEM JJIsl HAMHCAHHS BBIMYCKHONH KBaNHM(PHUKALMOHHON paboThl, MPaKTHYECKOTO MPHUMEHEHHS
MOJYyYE€HHBIX 3HAHU.

Opranusauusi caMOCTOSITENTbHONH PaboThl OOYyYarOLINXCSl OPHEHTHPYETCS HA aKTHBHBIE METOIBI
OBJIQJICHUS]  3HAHUSIMH, pAa3BUTHE TBOPYECKHX CMOCOOHOCTEH, Tepexoxm OT TMOTOYHOTO K
MHIMBHIYATU3NPOBAHHOMY O0YHYEHHIO, C y4e€TOM MOTpeOHOCTE U BO3MOXKHOCTEH JTHYHOCTH.

[IpaBunbHasi OpraHU3alMs CaMOCTOSITENbHBIX y4eOHBIX 3aHATHH, HMX CHCTEMATHYHOCTb,
1esiecooOpa3Hoe MIaHupoBaHue pabovyero BpeMeHH MO3BOJISET CTYAEHTaM Pa3BUBaTh YMEHHS U HABBIKH
B YCBOEHMM U CHCTEMATH3alUU MpHOOpeTaeMbIx 3HaHMI, obOecrneynBaTh BBICOKHI ypPOBEHb
yCIIeBaEMOCTH B TIepHoA 0O0y4eHHs, MOJNyUYNTh HABBIKH MOBBILIEHUS TPO(PECCHOHATBHOTO YPOBHSI.

[TonroroBka Kk abOpPaTOpPHOMY 3aHATHIO BKJIKOYAET, KpPOMe MpOpabOTKH KOHCNEKTa |
Npe3eHTAllMH JIeKLMH, TOHCK JUTEepPaTyphl (MO0 PEKOMEHIOBAHHBIM CIHCKAM H CaMOCTOSITENBHO),
MOATrOTOBKY 3arOTOBOK IJIsI BBICTYIUIEHHIA TIO BOMPOCAM, BBIHOCUMBIM JJIsi OOCY>KIEHHs MO KOHKPETHOMH
Teme. Takue 3aroTOBKM MOTYT BKJIOUATh LUTAThL, (PaKThI, COMOCTABJICHHE PA3JNYHBIX MO3HULIHIA,

COOCTBEHHBIE MBICJIH.
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Ecnn nmpobnema 3auHTepecoBana 0Oydaromerocs, OH MOKET MOATOTOBUTH MPE3CHTALUIO WJIH
JOKJIal M BBICTYIMUTh C HUM Ha jabopaTopHOM 3aHsTHH. JlabopaTopHOE 3aHSTHE - 3TO, MPEXIE BCEro,
OUCKyccHsi, OOCY>KIeHHe KOHKPETHOM CUTYaIlH, TO €CTh MPEANOoJaraeT yMeHHe BHUMATEIbHO CITyIIaTh
YJIEHOB MAaJjIol TPymnmbl U MOAEpaTopa, a TAaKKe CTapaThCsl BBICKA3aTh CBOE MHEHHE, BBICKA3bIBATh
COOCTBEHHbIE UEH U MPENJIOKEHUS], YTOYHSITh U 3a/1aBaTh BOMPOCHI KOJJIEraM MO OOCY KISHHIO.

IIpu HeoOXOMMMOCTH MOKHO OOpaTUTBCS 3a KOHCYJbTalMeHd M METOAMYECKOH TMOMOIIBK) K
MPErnoAaBaTeio.

CamocTrosiTenpHas paboTa peaan3yercs:

— HEeMOCPENCTBEHHO B MPOIECCe ayJUTOPHBIX 3aHATUH - HA JIEKIHSIX, J1a00pATOPHBIX'b 3aHATHSIX,

— B KOHTaKTe C MpernojaBaTeieM BHE PAMOK PACMHCAHUS - HA KOHCYJbTALMIX MO y4eOHBIM
BONpPOCaM, B XOJA€ TBOPYECKHX KOHTAKTOB, MPHU JIUKBUAALMH 3a00JDKEHHOCTEH, TMPU BBIMOJIHEHUU
WHIMBUYaJbHBIX 3aJaHUH U T.]I.

— B Oubnuoteke, qoma, Ha kadenpe MpPu BBHIMOJHEHUH OOYyYAOIIUMCST YUeOHBIX U MPAKTHYECKUX
3amau.

Buaet CPC u kputepuu oieHOK
(o 6amnbHO-peliTunroBoii cucreme I THTY, CPC ouenusaercs B 15 6anios)
1. Hoknan (mpe3eHTawus)

2. Yuactue B MEpONpUATUAX

Tembl ans camoctosiTenbHONH paboThl mpomucaHel B padodeil mporpamMme TUCIUILIMHBL
DOddexTUBHBIM CPEACTBOM OCYIIECTBJEHHS OOyYarOIIMMCS CaMOCTOSITEbHONH paloThl SIBJSIETCS
3JIeKTPOHHAs1 HH(POPMAIIMOHHO-00pa30BaTeNbHAs Cpena YHUBEPCUTETA, KOTOpast 0OecrednBaeT 10CTyN K
y4eOHbIM TUTaHaM, paboduM mporpamMmam AUCLMILINH (MOIyJieil), MPaKkTHUK, K U3MAHUSIM 3JIEKTPOHHBIX

OUOJIUOTEYHBIX CUCTEM.
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CoctaBuTenn:

JlouenT kadenps %@

« XHHKA H aBJIuKa» 4 ¥ /M.3. Manaesa /
COI'JIACOBAHO:

3as. BeInycKalomed kapeapoi g

«TexHONOTHs CTPOHTENHHOTO MPOH3IBOJICTRAY ,V/ /MLIO. Mypra3aes /
3a. kaezpoii mﬂ

«TennorexHuka 1 aBJUKa» ‘%' ‘ / P.A-B. Typayes/
npexrop JYMP = / MLA. Maromaesa
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