[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Coipos Uropb AHaTonbeBUY CTEPJIUTAMAKCKUM ®UJIUAI

Romiocto: Llupe EE% l!% 'O 'OCYIAAPCTBEHHOI'O BYO/PKETHOI'O OBPA3OBATEJIBHOI'O
are ”0””“@“”"??' 1D YUPHXEHUSI BBICLLIETO OBPA3OBAHUS

YHUKanbHbI MPOrpaMMHbIA KIKOY:

b683afe664d7e9164175886¢196 262 WBAJIKEUPCKUI TOCY IAPCTBEHHBI YHUBEPCUTET»

®dakynbTeT Ecmecmeennonayunulii

Kagenpa Texnonozuu u oouemexnHuyecKux OUCYUnIUH

PaGouyas nporpamMma qucuunJInHbI (MOIYJIs1)

JTUCLUTIINHA b1.B./)[B.02.02 I'uopozazoounamuxa

4acTh, GopMUpyeMas yYaCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHU

Hanpasnenue
20.03.01 Texnocghepnan 6e3onacnocmeo
KO HAaNMMCHOBAaHUC HAIIPABJICHUA
[Iporpamma

be3zonacnocmv mexnonozuueckux npouyeccos u np0u3600cms

dopma 00ydeHust
3aouynas

s mocTynuBIIMX Ha 0O0y4YEeHHE B
2021 r.

PazpaboTunk (cocTaBUTEH)
K.m.H., 00UeHm
benooopooosa T. I.

ydeHasl CTeleHb, T0KHOCTh, DO

Crepiuramak 2022



1. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH s M0 JUCHUIINHE, COOTHECEHHBIX €
YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOM MpOrpaMMe HHAUKATOPAMU JO0CTHXKEHHU S
I 0Y 0 1 (S ) 3 01070 O 3

2. lenn 1 MecTO AMCHHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrPaAMMBI ........ 3

3. O0beM JUCUMIIMHBI (MOXYJIS]) B 3a4€THBIX eIMHUIAX ¢ YKa3aHUEeM KOJIUYeCcTBa
aKajgeMHYecKHX WJINM ACTPOHOMHYECKHUX YACOB, BbIIeJI€HHbIX HA KOHTAKTHYIO padoTy
00y4arouuXcH ¢ npenogaBaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO
PACOTY OOYUAROIIIMIXCS ....ceenvveirieneeenteesitesteesiee e st e saee s st e saae e st e saseesneesaneesseesane e reesaneesseesneesnnesaneennns 4

4. Coneprkanue IMCUUILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX YaCOB U BHU/I0B Y4eOHBIX
T )¢ 0 4 U 7 17 (PO UUUPPP PP 4

4.1. Pa3nenbl TUCIUIUTHHEI B TPYAOEMKOCTD T10 BHJIaM y4eOHBIX 3aHATHI (B
AKATIEMHIUECKIIX TACAX ) +uuveeuvrerureenseensseenseesneesseesstesseesseesseeasseessessnseesseeanseesseesnsesssessnseesseesnses 4

4.2. ConeprkaHue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 PA3AETAM (TEMAM) c..eeenveenereanrennnes 5

5. Y4eOHO-MeTOoaMYeCKOE 00ecnievyeHHe I CAMOCTOSATEIbHOM padoThl 00yYaOIIUXCS 110
AMCHMIITTHHE (MOLYJITEO) ...ceeiiuitiieeeiiiteeesaiteteseaseteessauseeeesaamseeeesaassteessannseeesaansseeessanseeeesansaeeessnnneeesan 6

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieueHrue TUCHUILIMHBI (MOAYJIS) .......... 8
6.1. [lepeuens yueOHOM TUTEpATYPbl, HEOOXOAUMOM 711 OCBOEHUS TUCHUUIUIHHBI (MOTYIs1)8

6.2. [lepeueHb AIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM, COBPEMEHHBIX MPO(ECCHOHATBHBIX
0a3 TaHHBIX U UHOOPMAITMOHHBIX CITPABOUHBIX CHCTEM ....eeerureeeureearreessreesnneesiseeessseessnseesnns 9



1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

®opmupyemast

KoMIleTeHmsI (¢

yKa3aHHeM KO0/a)
YK-2. Cnocoben
OIpEEIATh KPYT 3aja4 B
paMKax IOCTaBICHHON
1IeJId ¥ BEIOUpATh
ONTUMAJIbHBIE CIIOCOOBI MX
pEeLIeHus, UCXOs U3
JEUCTBYIOIUX IIPAaBOBBIX
HOPM, UMEIOIINXCS
pPECYPCOB U OTPAHUYEHUN

Kon n nHaumeHnoBanue
HHIMKATOPA JO0CTUKEHU S
KOMIIETeHIH U

VYK-2.1. Onpenenset kpyr 3a1a4d
MPOEKTA U CBSA3U MEXKITY HUMU B
paMKax MOCTaBJICHHOM 1INy,
MOCJIEIOBAaTEILHOCTD JCHCTBUIM;
OLICHUBAET MEPCIIEKTUBBI U
MIPOTHO3UPYET PE3yIbTaAThI
QIbTEPHATUBHBIX PELICHUN.

Pe3yabTaTsl 00yueHus no
AMCUUINJIMHE (MOLYJII0)

OO0yuaromuiics 10HKeH:
3HaTh OCHOBHEIC 3aKOHBI
PaBHOBECHSI M IBHOKCHHS
HJIeaIbHOM U peanbHOU
JKHIKOCTH, 3aKOHBI
HCTECUYCHHUS XKUIKOCTEH,
XapPaKTEPUCTUKU JTBHIKECHUS
JKHJIKOCTEH 110
TpyOOIIPOBOIAM.

YK-2.2. BeiOupaer ontuMaibHbIe
CIOCOOBI PEUICHHUS 3a7a4 C YUeTOM
JEHCTBYIONIUX MPABOBBIX HOPM,
UMEIOIINXCS PECYPCOB U
OTpaHUYEHUN; OCYILIECTBISET
TEKYIIHA MOHUTOPHHT CBOHX
JeCTBUI pu pa3paboTke U
peanu3aiy MpoeKTOB.

VYK-2.3. lIpencraBnsier
JIOKYMEHTHUPOBAHHBIE PE3YIIbTATHI
¢ 000CHOBAaHUEM BBITIOJTHEHHBIX
MIPOEKTHBIX 3a/1a4.

OOyyaromuiicst TOMKeH:
YMeTh NPOBOAUTH PACUETHI
MPOCTENIINX
TUAPABIMYECKUX CXEM U
yCTPOICTB; paboTaTh co
CIIPABOYHOM JIUTEPATYPOU.

OO06yuaromuiicst 10KEH:
HaBBIKaMH pabOTHI CO
CIIPABOYHOM JIUTEPATYPOU.

[TK-1. Cnocoben
o0OecnieunBaTh KOHTPOJIb 32
COCTOSIHUEM YCIIOBUU U
OXpaHbI TPy/a Ha pabounx
MecTax

[IK-1.1. Ananusupyet (hakTopbl
MPOU3BOACTBEHHOM CpeIbl U
TPYAOBOTO IIPOIECCa, OCHOBHBIE
BOIIPOCHI THTUEHUIECKON OIICHKU
Y KJIaccU(pUKaIMU YCIOBUN TpyAa.

OOyyaromuiicst TOJMKeH:
3HaTh YCTPOMCTBO, TPUHIIUI
JENUCTBUSI U METOJIbI pacyeTa
THUAPO-, TA30IMHAMUYECKHUX
MAaIIIKH.

I1K-1.2. OcymectBisier coop u
aHaJM3 JOKYMEHTOB U
uHpopmanuu o6 yCIOoBHUIX Tpy/a,
paspabarbIBaTh POrpamMMbl
IIPOU3BO/ICTBEHHOTO KOHTPOJIS.

OOyyJaromuiicst TOIKeH:
YMETh OOBSCHATH
YCTPOMCTBO, IPUHLIMIT
JIEUCTBUS THJIPO-,
ra30MHaMUYECKUX MaIINH.

[1K-1.3. Ilnanupyer npoBeneHue
MIPOU3BOACTBEHHOIO KOHTPOJIS U
CIIEIMAIbHOMN OIIEHKH YCIIOBHIA
TpyZAa Ha pabounX MecTax.

OO0yuaromuiicst 10KEH:
BIIIETh METOJIaMU pacyeTa
THAPO-, Ta30JUHAMHUYCCKUX
MaIlI¥H.

2. e 1 MeCTO AUCHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrpaMMbl

[enu u3ydeHus: TUCIMUIUINHBI:

JlucuunnuHa

<<FI/IIIpOFa30,Z[I/IHaMI/IKa»

OTHOCUTCA K 4YacCTH,

00pa3zoBaTeNbHBIX OTHOIICHUI.

dbopMupyeMoil  ydacTHUKAMH



Jucuumnirza u3ydaercst Ha 2-3 kypcax B 4-5 cemecTpax 3a04HON GOPMBI 00ydEHUSI.

Lenu n3ydeHus TUCHUTUIUHBL:

1. Co3nanue ycnoBuid s (popMupOBaHUS 3HAHUN OCHOBHBIX 3aKOHOB PaBHOBECHS U JIBHKCHUS
U7eaNbHON M peaJbHOM JKHUIKOCTH, 3aKOHOB HCTEUEHHS KHUAKOCTEH U ra3oB, XapaKTePHUCTHK
JBYDKEHUS JKUKOCTEH M ra30B M0 TPyOOIPOBOaM, YCTPOHCTBA, MPUHLIUIIA ICHCTBUS U METO/I0B
pacueTa OCHOBHBIX XapaKTEPUCTUK FHAPABINYECKUX MAIlIKH.

2. Coznanue ycioBuil asi GOPMHUPOBAHUS HABBIKOB THUIPOTEXHHMUYECKHX PACUYETOB, pabOTHI CO
CIIPABOYHOM JIUTEPATYPOM.

3. Pa3BuTHE TEXHUYECKOTO MBIIICHUS.

Hucuurnnuna uzydaercs Ha 2, 3 kypcax B 4, 5 cemecTpax

3. O0beM JUCUMIITIMHBI (MOXYJIS) B 3a4€THBIX eJUHULAX ¢ YKA3aHUEM KOJIUYeCcTBa
aKajgeMMYeCKHX HJIM ACTPOHOMHYECKHUX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy
00y4aIIHXCH € MpenojaBaresieM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOATEIbHYIO
padoTy 00y4armmXxcs

O6mas TpyaoeMKOoCcTh (00beM) AUCHUILUINHBI cocTaBiseT 108 akaz. u.

Bcero yacos

O0beM TMCUMILIUHBI 3aounas ¢popma
o0yueHust

OO0m1ast TpyA0€MKOCTh AUCITUTUTHHBI 108
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MperoaBaTesem:

b1 (9901517 6

MIPaKTUYECKUX (CEMUHAPCKUX ) 10

apyrue Gpopmbl KOHTaKTHOH padoTel (PKP) 0,2
Y4eOHBIX YacOB Ha KOHTPOJIb (BKITIOYAst YaChl MMOJATOTOBKH): 3,8

3a4er
VY4eOHBIX YaCOB Ha CAMOCTOSATENIbHYIO paboTy 00yJarouxcs 88
(CP)

DopMbI KOHTPOJISA CemecTpbl

3auer 5

4. Coep:xkanue TUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4eCKHX YaCOB U BHI0B Y4eOHBIX
3aHATHI

4.1. Paznenbl JMCUMILUIMHBI M TPYA0€MKOCTh 110 BUIAM Y4eOHbIX 3aHATHH (B
aKaJeMUYeCKHUX Yacax)

Buabl y4eOHbIX 3aHATHI, BKJIIOYAS
CaMOCTOSITEJILHYIO Pa00Ty 00yUaloONuXcs 1
Ne  HaummeHoBaHme paziesia / TeMbl yiop y 0by m
TPYAOEMKOCTH (B 4acax)
n/n JUCIUIIIINHBI
KonrakTHasi paGoTa ¢ npenoaaBarejiemM CP
Jlek IIp/Cem Jlao
1  T'mapocratuka 4 4 0 24
2.4 | VcredeHue KUIKOCTH Yepe3 0 0 0 8
OTBEpCTHS M HACATKU
1.1 Bsenenue B ruApOra30JMHAMHUKY 1 0 0 6
1.2 JlaBrmeHue B MOKOSITUXCS 1 2 0 6




JKHJIKOCTSIX

1.3  Cuiel naBiIeHHUs XUOKOCTH Ha 1 2 0 6
CTEHKU

1.4 TlpumeHeHHE 3aKOHOB 1 0 0 6
THJIPOCTATUKU B TEXHUKE

2  I'mapoamHamMuka 2 6 0 40

2.1 OCHOBBI TUAPOIUHAMUKHI 1 2 0 8

2.2 | Pexxumbl IBKEHHS peabHON 1 2 0 8
x)uakoctu. Kpurepuu moao0us.

2.3 T'mapaBiaudecKue COMpOTHUBICHUS 0 2 0 8
Y TIOTEPH HAIOopA.

2.5 | JIBWKeHue KHUJIKOCTH B 0 0 0 8
HAIMOPHBIX TPYOOIIPOBOIAX

3 | I'azoguHaMuKa 0 0 0 24

3.1 | 3amauyu ra3oaMHAMUKUA 1 METOIBI 0 0 0 8
UX PCHICHHS

3.2  OmHOMEpHOE JBM)KEHUE 0 0 0 8
COKMIKaEMOTr0 HEBSI3KOI'O rasa.

3.3 Hcreuenue rasa us 6aka. 0 0 0 8
Hroro 6 10 0 88

4.2. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO pa3aeiaM (TeMam)

Kypc JIeKIMOHHBIX 3aHATHI

Ne HaumeHoBaHue pa3iesa Conep:xkanue
/ TeMbl JUCHUIJIMHBI
1 T'uapocraTuka
1.1 Bsgexaenue B [Tpenmer u 3aaaun Kypca «[ ' uaporazogMHaMHUKa.
THUAPOTa30MHAMUKY OrnpesiesieHre U UCTOPUYECKUN OUYEPK Pa3BUTHUS MEXaHUKH
JKUJKOCTHU U Ta3a. usnyeckrue CBOKMCTBA KUJIKOCTEN U Ta30B.
Hpr0TOHOBCKHE M aHOMAIBHOBSI3KUE JKHIKOCTH.
1.2 JlaBnenwue B mokosmmxcsi |~ Cuilbl, IEHCTBYIONIHNE B XKUJAKOCTU. [ MapocTaTudeckoe
AKUIKOCTAX JIaBJIeHUE U ero cBoicTBa. OCHOBHOE YpaBHEHUE
ruapocratuku. 3akoH [Tackans. OTHOCHUTEIBHBIN MTOKOM
JKUJKOCTHU B JIBUXKYILEMcs cocyze. PaBHoBecue KUIKOCTH B
cooOmaromuxcs cocynax. 3mepenue napienus. AGCOTIOTHOE
1 MaHOMETPHUUYECKOE JlaBlieHne. Bakyym.
1.3 Cunbl naBneHus JlaBneHue KUAKOCTH Ha MJIOCKUE CTEHKH. | napaBnrueckuit
KUJKOCTH HA CTCHKU napajokc. Dmopa JaBJICHUs KUIKOCTH Ha CTEHKY. LleHTp
naBieHud. JlaBiaeHue )KUAKOCTH Ha LIMJIMHIPUYECKYIO CTEHKY.
[1naBanue Ten. 3akoH Apxumesa.
1.4 TlpumeHeHHe 3aKOHOB [Tpubops! ns u3Mepenus naBieHus. KuaKocTHbIE
THIPOCTATUKU B TEXHUKE = MaHOMETPBI, MEXaHHMUECKHe MaHOMETpHIL. [IpuHIum paboThl
TUAPABIMYECKOTO Mpecca, JOMKpaTa, akKKyMyJIaTopa.
2 T'mapoauHamuka
2.1  OcHOBHI TUApPOAMHAMUKHN = ['eomeTpudeckue 3meMeHThl ToToKa. OCHOBHEIE

XapaKTEPUCTUKH ITOTOKA. Y paBHEHUE HEPA3ZPBIBHOCTHU MOTOKA.
YpaBHeHue bepHyum 1 3JIEMEHTapHON CTPYHKU UICAIbHON
KUIKOCTU. YpaBHEHUE bepHYIIIN I 3JIEMEHTAPHOU CTPYUKHN
Y IIOTOKA peajbHOM KUAKOCTH. Ero sHepreTuueckuit u
TeOMETPHUUYECKHUI cMbICI. [Iprumepsl ncnonb30BaHus
ypaBHeHUs bepHyiuM B TeXHUKE: pacxoaoMep BeHnrypu,
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CTPYHHBIN HAcoc, KapOroparTop.

2.2

PexuMebl ABMXEeHUS
peanbHOM KUIKOCTH.
Kpurepuun nomgodusi.

JlamMyuHapHBIN ¥ TYpOYJICHTHBIA PEKUMBI IBHKCHHS
skuakoctu. Kpurepuit Peitnonbaca. IHonstue o
THJIpaBIMYECKOM MOJ00MHU U MOJieupoBaHuu. Pacnipenenenue

CKOpPOCTEH MPH JIAMUHAPHOM JBHUKEHUU KUJKOCTH.
Pacnipenenenne ckopocteit mpu TypOYI€HTHOM JIBHYKCHUH
)KuKkocTu. [llepoxoBaToCcTh CTEHOK. | MApaBIMYECKH IIagKue
U IIIEPOXOBATHIC TPYOBI.

Kypc mpakTudecknx/ceMuHapCKUX 3aHATHN

Ne  HaumeHoBaHue pa3jeiia / TeMbl Copep:xanue
AUCHMILTUHBI
1 T'uapocraTtuka
1.2 JlaBneHue B MOKOAIIMXCS KUAKOCTIX =~ M3ydeHue pu3nueckux CBOMCTBA KUAKOCTH.
W3yuenne npuOOpOB i U3MEPEHUS 1aBJICHUS.
M3mepeHue ruipocTaTUYecKoro J1aBieHuUs.
1.3 Cunbl naBiaeHus KUJIKOCTH Ha PacueT cui faBiieHuUs )KUAKOCTH HA IUIOCKHUE
CTEHKH CTCHKH.
2 I'mapoamHamMmnka
2.1 | OcHOBBI THIPOJMHAMUKHU [TocTpoeHue XapakTEpUCTUKU PacXxoJoMepa
Bentypu.
2.2 | PexuMbl IBUKECHHUS PEATbHOM Omnpenenenue yucia PeiiHonp/ca pu JaMUHAPHOM
xujkoctu. Kpurepuu nogobust. U TYpOYJIEHTHOM PEXHMAX JIBUKECHHUS.
2.3 | I'mnppasnuueckue conporuBiaeHus 1 Omnpenenenue ko3¢ uIMeHTa ruipaBInyecKoro
MOTEpH HATopa. COIIPOTHUBIICHUS B MPSIMBIX TPyOax.

5. YueOHO-MeTOANYeCcKoOe o0ecnieyeHue 11 CAMOCTOSITeIbHOI paGoThl 00y4alOIIUXCH 110
AMCUUIIMHE (MOAYJIIO)

Ne

11
11

Pasznen
JUCHUIIITHHBI

Bomnpoch! 111 caMOCTOSITEILHOTO PACCMOTPEHUS

®Dopma
KOHTPOJIS

3 5

Pazmen 1.
T'mppocratuka

Hcropus pa3BuUTHS T'UAPaBIUKU U Ta30BOM 1UHAMUKU. Pusude-
CKHE CBOMCTBA XUIKOCTEH, ra30B. HEIOTOHOBCKHE U
AQHOMAJIBHOBSI3KHE XKHUJIKOCTH. CHIIBI, AEHCTBYIOIINE B
JKUAKOCTU. [ MapocTaTHuecKoe 1aBjIeHUe U €ro CBOMCTBA.
OcHOBHOE ypaBHEHHUE THAPOCTATUKHU. 3akoH [lackans.
OTHOCUTENbHBIA TOKOW KHUIKOCTH B IBHXKYILIEMCS COCYE.
PaBHOBecHe XKHIIKOCTH B COOOMIAONIMXCs cocyaax. M3amepenue
JaBiieHus. AOCOIIOTHOE U MAHOMETPHYECKOE JAaBJICHHE.
Baxyym. JlaBneHue >xUAKOCTH Ha MIIOCKUE CTEHKU.
I'mnpasiangeckwii mapagokc. Omiopa JaBIeHUS KUAKOCTH Ha
creHky. Llentp nanenus. JlaBneHue »XUAKOCTH HA
IWINHAPHYECKYIO CTeHKY. [InaBanne ten. 3akon Apxumena.

[Mpubopsl i u3MepeHst AaBiaeHust. JKUAKOCTHBIE MAHOMETPBI,
MEXAaHUYCCKHUEC MAHOMETPHEI. HpI/IHHI/IH pa6OTBI TUAPABINYCCKOTO
npecca, IOMKpara, akKyMyJIsTopa.

Tect, CKP,
JOKJIa T IO
pedepary.

Paznen 2.
T'unpoaunamux

I'eomeTpuueckue eMeHThl TOTOKa. OCHOBHBIE
XapaKTEepUCTUKY MOTOKA. Y paBHEHHE HEPA3PBIBHOCTH MOTOKA.
YpaBHeHue bepHyim 11 251eMEHTapHOM CTPYHKH UIEAJIbHOM

Tecr, CKP,
JTOKJIa]] TI0
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JKUAKOCTU. YpaBHeHue bepHyu 1715 aneMeHTapHoil cTpyiku u
MMOTOKA peaIbHOM )KUAKOCTU. Ero sHeprernueckuii u
TeOMETPUYECKHH CMBICH. [IprMephl HCTIONB30BaHMs YPaBHEHUS
Bepuynnu B TexHuke: pacxogomep BenTypu, cTpyiiHbIN Hacoc,
KapOroparop.

JlamuHapHBINA U TYpOYIEHTHBIN PEXKUMBI ABIDKEHIS KHUIKOCTH.
Kpurepuii Peitronpca. IloHsTHE O THAPABIMYECKOM OAO0HH U
MozenupoBaHuu. Pacnipenenenue ckopocTel Ipy JaMUHAPHOM
JIBUYKEHUH KUAKOCTU. Pacnpenenenue ckopocteil mpu
TypOyJIEHTHOM ABMKEHHUH XUAKOCTH. LIlepoxoBaToCTh CTCHOK.
I'mppaBnudecky rafKue U MIEepOX0BaThIe TPYOHI.

Bunsl runpasnuyeckux conpotusieHuid. [lotepu Hamopa Ha
TPEHHUE TI0 [UTHHE TTOTOKA. 3aBUCHMOCTh K03 dhuiimenTa
THIPABJINIECKOTO CONPOTHBIICHUS OT PA3INYHBIX ()aKTOPOB.
Ypasuenue dapcu-Beticboaxa. [TpuOops! 11t onpeneiaeHns
CKOPOCTH M Pacxojia ABHXKYILEHCs )KUIKOCTH: BOJIOMED
Benrypu, nnadparma, ruipoanHaMuuecKie Tpyoku. MectHble
CONPOTHUBIICHHS ¥ IOTEPH HAIlOpa Ha UX IPEOJIOJICHHUE.

Hcredenne KUIKOCTH U3 MAJIOTO OTBEPCTHS B TOHKOM CTEHKE.
Hcreuenne KUAKOCTH U3 HWIMHIPUYECKOTO BHEIIHETO HACAKa.
Hcreuenne KUIKOCTH U3 HACAIKOB IPYTUX TUIIOB.
[IpakTHueckoe UCTIOIb30BaHUE ABJICHUS UCTEUEHHUS KUIKOCTH.
JluHaMHnueckoe BO3€iICTBUE CTPYH HA TBEP/Ible IPETpabl.

Hasnauenue u knaccudukanus TpyoonpoBoioB. OCHOBHbIE
MIPUHIHUIBI pacyeTa U MPOEKTUPOBAHUS TPYOOIIPOBOIOB.
I'unpaBnuyeckuii pacyeT mpocToro TpyoonpoBoia.
I'uapaBiaryeckuii pacyer ClIoXKHOro TpydomnpoBoaa. Pacuet
cudonHoro Tpydonposoaa. ['uapasnudeckuii yaap B Tpyoax.
Wcnonp3oBaHue THAPABINYECKOrO YAapa B TEXHUKE.

pedepary.




Paznen 3.
T"a3zoBas
IUHAMUKA.

3anauu ra30AMHAMUKH U METOJIbl UX pelleHus. TeopeTudeckas
OCHOBa razonuHamMuKku: ypaBHeHrne HaBbe-Crokca. [TapameTpbl
rasa, BXOJIIEee B ypaBHEHHE, CHIIbI ICHCTBYIOIINE B )KUIKOCTH.
IIpenoskeHns, UCTIONB3yEMBIE B Ta30JUHAMUKE 7S YIPOLIEHHS
ypaBueHus Hasre Crokca. [ToraTHe naeanpHOTO rasa, ero
OTJIMYHE OT PeasbHOTO. bapoTponHast u GapOKIMHHAS
JKUIKOCTH. Y paBHEeHHE Ditfiepa, mpeIcTaBIeHIe 3TOTO
ypaBHeHHs B popme «I'pomexo — Jlamba». O mosiHO# cucreme
ypaBHEHUH ABWKEHU kKuaK0ocTU. HauanbHble ¥ TpaHUYHBIE
ycnosus. UHTerpainsl Diinepa, bepHymniu.

OpmHOMEpHOE IBIKECHUE CIKIKAEMOT0 HEBSI3KOTO Ta3a.
Pazmiunbie popmel ypaBHeHHs bepHyuu 11 anuadaTHUECKOTo
JIBIDKCHUSI COKIDKAGMOTO Ta3a IPUMEHUTEIILHO K TPYOKe TOKa,
CBSI3b MEXKY CKOPOCTBIO r'a3a, JaBJICHUEM, IIJIOTHOCTHIO U
TeMrieparypoil. [[puMeHeHune ypaBHeHHsI HEPa3pHIBHOCTH,
COCTOSIHUS aiua0aThl IS MOJTyYeHUs ypaBHCHHS bepHym B
pa3nugHbIX popmax. CKOPOCTh PaCIPOCTPAHCHUS MAITBIX
BO3MyIIeHUH B ra3zax. Yucno Maxa (M). [lonsiTre 103BYKOBOTO,
3BYKOBOTO M CBEPX3BYKOBOTO PE)KHMOB IBIDKCHUS rasa.

IloHsiTHE UcTEUEeHHs raza u MIPUMEPEI 3TOI'O ABJICHUSA U3 TCOPUU
neurateneit. Ckopocts uctedeHus. Popmyna Cen-Benana u
BanTnens. 3aBUCHMOCTE CKOPOCTH HCTEUCHUS OT MapaMeTpOB
BHYTpH 0aka ¥ Ipo-TUBOJaBIICHIA. MakcuMabpHas
TeopeTHYeCcKass CKOPOCTh MCTEYCHHUS depe3 HACcaIoK,
MOTIEPEYHOE CEYCHHE KOTOPOTO BHAYAIE YMEHBIIACTCS, & 3aTEM
Bo3pacraet (comno JlaBams). CBA3b MaKCUMAaIbHOH CKOPOCTH C
KpuTHdeckoil. Pacxon raza yepes cyskarorieecst COIIo U
MIOCTOSIHCTBO pacxoja B corute JIaBans pu HaCTYIICHUH
KpH3Hca B ropie cormia. [IpocTeie mpubImKeHHbIC POPMYITBI
JUIA OTIpEJIeJIEHHUs pacxo/ia BO3yXa Yepes3 COIUIO C IUIOMIAAbI0
ropia S. I'pauk 3aBUCMMOCTH OTHOLICHUS TUIOLIA 1 TopJia
CoIuIa K KPUTUYECKOH IIIOIAAN U Oe3pa3MepHOro pacxoja rasa
ot kputepus Maxa. Y cIIoBHe MOTYISHUS CBEPX3BYKOBOM
CKOpPOCTH Ha BBIXOJIe U3 corria JlaBams. OqHOMEpHOE
CTallMOHApPHOE TEUYCHHE ras3a 1o Tpyoe MePEeMEHHOTO CEYCHUSI.
Vpauenue ['toronno. CBsi3b Mexay napaMeTpaMu
OJTHOMEPHOTO IMOTOKA HEaTbHOTO Ta3a M IUIOMAIbI0 CCUCHNS,
3aJJaHHOW B ()YHKIIMU OT KOOPJAWHATHI X. OmpenencHne
PaCyY€THOT'O 3HAYCHHUA OTHOIICHUA AaBJICHU HA BBIXOJIEC U3
coruia p’ K KpUTHYECKOMY JaBIICHUIO p* JUIsl onpeieieH s
PacUeTHOTO pexuMa paboThl COTIIA. PEXKUMBI pabOTHI COTLIA
JlaBast B ciryuae CBEpX3BYKOBOM CKOPOCTH Ha BXOJE.

Hoxnan o

pedepary,
tecT,, CKP.
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