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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Lesnb ocBoOeHHs TUCHUILUIMHBI. U3yYCHUE OCHOB TEOPUU JBIKECHUS KHUIKOCTEH W Ta30B, METOIOB
UX pacdyera M SKCIEPUMEHTAIBHOTO UCCIICIOBAHUS JUISl PEIICHHSI OCHOBHBIX MPAKTUYCCKUX MHKEHEPHBIX
3aj1a4 - OnpeesieHHs apaMeTPOB T'a30BbIX MOTOKOB M CHJIOBOTO B3aMMOCHUCTBUS KHUAKOCTEH (Ta30B) U
TBEP/ABIX TEJ BO BHEUTHUX M BHYTPEHHUX TEUYCHUSX, a TAK)KE NMPHOOPETECHHE HABHIKOB HCIIOJIb30BAHUS
METO/IOB THAPOTa30JUHAMUYECKAX PACUYCTOB I PEIICHHS NPUKIAJHBIX 3a7ad TEIUIOOHEPTeTHKH |
TEMIOTEXHUKHU
3agaun TUCHHIIHHBI
- U3y4YCHHE OOIUX 3aKOHOB JBUKCHHUSI JKUIKOCTEH U Ta30B;
- U3y4eHHe OCOOCHHOCTEH JIBIKCHHS KHUIKOCTEH M ra30B B KaHAIAX Pa3IMIHON (OPMBI;
- OCBOCHHE METOJIOB pacyeTa MmapaMeTpoB KUIAKOCTEH U Ta30B MPU BHEIIHUX U BHYTPEHHUX
TEUYCHUSX;
- OCBOCHHE METO/IOB pacyeTa CUJIOBOTO B3aMMOACHUCTBUS JKUAKOCTEH U Ta30B C 00TEKaeMbIMHU
TBEP/IBIMHU TEJIAMH;
- I3y4YCHHE OCOOCHHOCTEH TEeUEHUH J10-, OKOJIO M CBEPX3BYKOBBIX TIOTOKOB HJICATHHON U
peanbHOM (BSI3KOW) KHUIKOCTH;
- OCBOCHHE METOJIOB IKCIICPUMEHTAIIBHOTO UCCIICOBAHUS MTAPAMETPOB KUIKOCTEH 1 T'a30B B
KaHaJIaX MPOU3BOJIbHOM ()OPMBI U HA 00TEKACMbIX TOBEPXHOCTSX JUIS PEIICHHS MPAKTUYCCKHUX 3a/1a4
TEIUIOPHEPTETHKH.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMCECHOBaHUE KOI[ U HAMUMEHOBaHUE 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘lel{l/lﬂ
KOMIIETCHIIUHN HHAUKATOPA TOCTUKCHUSA
KOMIIETCHLIUN

OIIK-4 CnocobeH N-1onk-4 JleMoHCTpUpYyeT 3HATh:
JEMOHCTPHUPOBATH IMOHHUMAaHHE OCHOBHBIX - METO/ZIbI U3MCPCHHUS I1apaMETPOB II0TOKA
MPUMEHEHNE OCHOBHBIX 3aKOHOB MEXAHMUKH XKUAKOCTH | B A0~ 1 CBEPX3BYKOBLIX TCUCHUAX I'a30B,
CIIOCOOOB MOJY4EHUs, Y ra3a ¥ IPUMEHSET UX JUIs - 0OCOOCHHOCTH JIBH)KCHHS KUKOCTEH U
npeoOpa3oBaHusl, pacdera 3JIEMEHTOB ra3oB B KaHANIAX PA3IUYHON QOPMBI;
TpaHCIOpTa U TEMJIOTEXHUYECKUX YCTAHOBOK | ~ 001I¥e 3aKOHBI MCXaHNUKHU U UX
HCIIOJIF30BAaHUS TCIJIOTEI B | U CHCTEM MaTEMaTHIECKOEC BBIPAXKEHNE 5
TeITOTEX HUUECKIX MPUMEHHUTEIHHO K TSYCHUSIM KUIKOCTSH U
YCTAHOBKAaxX U CUCTEMAX rasos;

- 0COOEHHOCTH TEYECHUHN BSI3KOI KUIKOCTH.

YMETB:
- PacCYUTBIBATh BO3HUKAIOLIUE CUIOBBIE

peaKuu MeXy KUAKOH (ra3oo0pa3Hoit)
CpeZioit ¥ TBEPIBIMHU TeJIaMH;

- paCCUUTBIBATH ITapaMETPhbI IOTOKOB
YKHUJIKOCTEH U ra30B BO BHEIIHUX U
BHYTPCHHUX TCUCHUAX.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuninHa OTHOCUTCS K OCHOBHOM MpodecCHOHaIbHONW 00pa3oBaTenbHON nporpaMme TerioBbie
anektpuueckue craHuuu (manee — OIIOII), nanpasnenus noxaroroBku 13.03.01 Temnosnepreruka u
TEIJIOTEXHUKA, YPOBEHb 00pa30BaHMsI: BHICIIEE 00Opa3oBaHue - OaKamaBpHar.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpU OCBOCHUU JUCHUIIIINHBI, HCOGXOI[I/IMBI IPpH BbBIITOJIHCHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHOBHbIE TIOHATHUSA U 24 4 6 - 2 - - - - - 16 - Ilodzomoeka pacuemno-zpaguueckozo
OTIpe/ieIeHusl. 3adanusa: BeITIOIHEHUE pacyeTHOTro 3agaHus Ne
OCHOBHBIE YpaBHEHUS 1
COXpaHEeHHsI Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
MPUMEHUTENIBHO K CaMOCTOATENIFHOE U3y4YEeHHE JINTePaTyphl (CM.
KUJKUM 1 Mertonuueckue ykazanus PTIJI)
ra3000pa3HBIM cpefam Camocmoamenvhoe usyuenue
11 OcHOBHbIE IOHATHUSA U 24 6 - 2 - - - - - 16 - meopemuuecko20 mamepuana:
OTIpEICTICHUS. CaMOCTOATENILHOE U3yUICHHUE JTUTEPATYPHI (CM.
OcHOBHbIE YpaBHEHUS Metoanueckue ykazanus PI1J])
COXpaHeHHMs H3yuenue mamepuanog 1umepamypnbix
MIPUMEHUTEIBHO K UCIOYHUKOB:
SKATTKAM | [1], 5-6, 11, 16-23
ra3000pa3HbIM cperam [3], 19-24
[4], 728
[5], 17-36
2 O/IHOMEpHOE JIBIKEHHUE 62 14 10 6 - - - - - 32 - Ilodzomogka Kk nabopamopnoii pabome:
HAeaIbHOM KUIKOCTH. ITonrotoBka k maboparopHoit pabote Nel u
OpnHoMmepHOE 10- U otyera no Hei. [loaroroka K mabopaTopHOA
CBEPX3BYKOBOE TEUECHUE pabote No2 u oT4era Mo HEw.
ra3oB B KaHaJlax Ilodzomogxa pacuemno-zpaduueckozo
MIPOU3BOJIBHON POPMEI 3adanua: BrinoHeHUE pacyeTHOro 3aaHus No
2.1 | OnHOMepHOE JIBIKEHHUE 62 14 10 6 - - - - - 32 - 2 BrinonneHue pacueTHOro 3aganus Ne 3

UAeaTbHOM KUIKOCTH.
OpnHoMmepHOE A0- U
CBEPX3BYKOBOE TEUCHHUE
ra3oB B KaHaJlax
MIPOM3BOJILHON (POPMBI

Ilo020mogka K npakmuueckum 3auAmuam:
CaMOCTOATENILHOE U3YUIECHUE JTUTEPATYPHI (CM.
Metoanueckue ykazanus PI1J])
Camocmoamenvroe usyuenue
HeopemuiecK020 Mamepuana:




CaMOCTOSITEIbHOE U3YUEHHUE JINTEPATYPHI (CM.
Mertonuueckue ykazanus PTIJI)

H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:

[1], 44-62
[3], 38-46
[4], 28-52
[5], 83-117
3 [Inockue 103ByKOBEIE 24 14 Iloozomoeka pacuemuo-zpaguueckozo
TEUEHUS UIcaTbHON 3adanua: BrinonHeHUe pacyeTHOTo 3agaHus Ne
HEC)KUMaeMOu 4
HKHUJIKOCTU Ilo020mo6Ka K npaKmuuecKum 3aHAmMuIm:
3.1 IInockue n03ByKOBBIE 24 14 CaMOCTOATENIFHOE U3y4YEeHHE JINTePaTyphl (CM.
TEYCHUsSI UJIeaIbHON Metoandeckue ykazanus PIIJ])
HECO)KUMACMOI CamocmoamensHoe usyuenue
KHUJIKOCTU meopemuuecKkoz0 Mmanepuania:
CaMOCTOSATENIFHOE U3yUCHHE JIUTEPATYPHI (CM.
Metoanueckue ykazanus PI1J])
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], 67-83
[4], 52-72
[5], 118-154
4 Teuenue Bs3KOI 34 18 Iloozomogka k nabopamopmnoit pabome:
KUJKOCTH [ToaroroBka k nabopatopHoit padore Ne3 u
4.1 Teuenue Bs3KOI 34 18 oT4YeTa 1o Hel.
KHUJIKOCTU Iloozomogxa pacuemuo-zpaguueckozo

3a0anua: BrioHEHNE pacyeTHOTO 3aaHus No
5

Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:
CaMOCTOSTENIFHOE U3yUCHHE JINTEPATYPHI (CM.
Meronuueckue ykazanus PTIJI)
Camocmoamensroe usyuenue
meopemuyecKko20 Manepuaia:
CaMOCTOSITEIbHOE U3yUEHHUE JINTEPATYPHI (CM.
Metoanueckue ykazanus PI1J])

H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[1], 5-51, 28-34, 67-81




[2], 6-17, 33-41
[3], 25-31
[5], 276-299
OKk3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 180.0 32 16 16 0.5 80 335
Hroro 3a cemecTp 180.0 32 16 16 2 0.5 1135

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUU IO KYPCOBBIM

npoektam/padoram; MKKII — nnanButyansHble KOHCYIBTAIIMH 110 KYpCOBBIM IpoekTaM/padoram; ['K- rpynmnoBsie KOHCYIbTAIMY 110 pa3aenaam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnoenwie nouamus u onpeoenenus. OcHosHble YPASHEHUsL COXPAHEHUS NPUMEHUMETbHO K
HCUOKUM U 2A3000DA3HBIM cDeO0aM

1.1. OcHOBHBIE OHATHS U onpeesieHnss. OCHOBHbBIE YPAaBHEHMSI COXPAHEHUS IPUMEHUTENIBHO K
AKHUJIKMM U ra3000pa3HbIM cpeiaM

[Ipenmer ruaporazoguHamMuku. OCHOBHBIE TOHSATHS U ompeneneHus. Kiaccudukarms
KHUIKocTeH. CKUMAeMOCTb, CIUIOIIHOCTh, BS3KOCTh. IloHATHE HIeanbHOM KHUIKOCTH U
NOrpaHUYHOro cinosi. OCHOBHBIE TEPMOJUHAMUYECKHE COOTHOIIEHHS Juisi ra3oB. Kimaccudukanms
CWJI, JEUCTBYIOUIMX B 00beMe XHIKOCTH (ra3a). M3mepenue namieHus. OCHOBHOE YypaBHEHHE
TUAPOCTaTUKU  DJIEMEHThl KMHEMAaTHKU CIUIOIIHBIX cped. Merox Oiinepa. YpaBHEHuUs
HEpa3pbIBHOCTU U MNOHATHE pacxozaa. JuddepeHunanbHple 1 MHTErpajibHble (OPMBbI YpaBHEHUS
HEPa3pbIBHOCTU. YPAaBHEHUS [JBWKEHMS IS MJACAIbHOM KHUAKOCTU (ypaBHEHHE Oilnepa).
Wuterpansl ypaBHeHHUH JBMKeHUs (uHTerpan bepHymnu). Meronbl u3ydeHHs JBUXKEHUS
KUAKOCTEH M razoB. MeToabl U3MEPEHUs IIapaMeTpPOB MOTOKOB Ia3oB U kujakocredl. Teopema o
COXpaHEHMM KOJINYECTBA JBWKEHMs Ul YCTAaHOBMBILIETOCS TEUYEHHUS CTPYHKU TOKa HJeaJbHOMN
KHUJIKOCTH U €€ IPUMEHEHHE K He3JIEeMEHTapHOMY 00BEMY JKUKOCTH.

2. OonomepHoe dsuorcerue uoeanrvbHou scuokocmu. QOHomepHoe 00- U C8ePX368YK080e MeYeHUe
20308 8 KAHALAX NPOU3801bHOU hopmbl

2.1. OgHOMEpHOE ABMKEHUE UCAITbHON KUAKOCTH. OTHOMEPHOE J10- U CBEPX3BYKOBOE
TEUYEHHUE Ta30B B KaHAJIaX MIPOU3BOJILHON (HOPMBI

PacnipocTpanenre B MOTOKE MajblX BO3MYyILEHHUU AaBieHus. CkopocTh 3BykKa. OJHOMEpHBIN
YCTaHOBUBIIWICS MOTOK UICATBHONW CHKUMAEMOM KUAKOCTU IO KaHAIY MPOU3BOJIBHOTO CEYEHUS.
MaxkcuManbHasi CKOPOCTh, KpUTHYECKasi CKOPOCTh. Yncno Maxa u 4ucio A, CBSI3b MEXIY HUMHU.
["a3ogunamuyueckune GyHkuuu €, p, 7. Kpurnueckue mapametpel. YpaBHerue [toroano. Teuenne B
Cy’KMBaroLeMcs coruie. M3MeHeHue pacxona uepes3 COIUIO. Y IENIbHBIM pacxol WU IPUBEIACHHBIN
yaenbHbId pacxof. [lepeMeHHbIN pekuM pabOThl CY>KHBAIOIIETOCS COIJIa Y paBHEHHWE COXpPaHEHUS
DHEPruu Uil CTPYWKH TOKAa MPU YCTAHOBUBILEMCS IABHKCHUU CKUMAEMOM KUIAKOCTH IIPU y4yeTe
tpenus. Cormo JlaBams. HeoOxonumple W JTOCTATOYHBIE YCIOBUS TMEPEX0/Ja K CBEPX3BYKOBBIM
CKOpOCTAM. PexXuMBbl TeueHUss M HM3MEHEHHE IIapaMeTpoB IIOTOKA IO JUIMHE coruia JlaBams.
N303HTpONMITHEIE peXKUMBI TeueHus B coruie JlaBanst. PacnpocTpaHeHue KOHEYHBIX MO BEIUYUHE
BO3MYIICHUI JaBJICHHS B IMOTOKE. YaapHasd BoiHa. [IpaMoli ckadok yIUIOTHEHMsA. Y AapHas
aguabata. YpaBHeHue Ilpanarnsa. M3mepeHue ckopocTel B J0- M CBEPX3BYKOBBIX IOTOKaX.
Bo3MoxkHbIE BHIIBI BO3JEHCTBUS Ha MOTOK: MEXaHHUYecKoe, TeruioBoe. O000IIeHHOe ypaBHEHUE
bepuymnmu ¢ yderoM c y4eroM paOOThl CHJI TPEHUS M COBEPIICHHUS] TOTOKOM pabOTHI.
AnunabaThyeckoe TEYeHHE ra3a C TPEHHEM B TpyOe MOCTOSHHOTO CEeUeHHs. 3aKOH oOpalieHus
BozaeiictBus (Bynuca). Onpenenenue peaktuBHoi cuibl Tsiru BPJI u J)KPJI. Teopus uneanbHOro
npsmorouHoro BP/I. IIpuunnsl nepexona k TP/l BiausHue pexxuMa TedeHUs B BBIXOJHOM COILIE
JlaBans Ha cuity TATH.

3. Ilnockue ()O?GVKOSble meyeHus: UOCaibHOU HECHCUMACMOU HCUOKOCU

3.1. [Imockue n03BYKOBBIE TEUEHUS UICAUTHBHON HECKUMAEMOM )KUIKOCTH

1-s1 reopema ['enpmronbua. Hupkymsuus ckopoctu. Teopema Ctokca. BuxpeBoe u 6e3BuxpeBoe
teueHusi. CootHomenus Komm - Pumana. YpaBHeHue bepHymnm M ypaBHEHHE KOJIMYECTBA
nBkeHuss B popme I'pomexu-JIomba. DyHKIMSA TOKAa M MOTEHIMAT CKOPOCTH M HX CBOICTBa.
KommuiekcHbIl TOTEHIIMA U KOMIUIEKCHass CKOPOCTh. OTHOPOIHBIN MOTOK, CTOK (MCTOK), BUXPb U
qunonb Ha 1iockocTH. Ilpumenenne TOKII k pacuery mnortokoB. OOTekaHue LMIMHIpPA



yCTaHOBI/IBH_II/IMCSI IIJIOCKUM ITIOTOKOM HHG&HBHOﬁ KUIOKOCTH. HOCTy.]IaT I’IElHJII:II“I/IHa — >KyKOBCKOF0.
OO0Tekanne Bpamaromerocs uinHapa. Teopema KyKkoBCKOTO 0 MTOABEMHOM CHIIE.

4. Teuenue 8A3K0U AHCUOKOCIU

4.1. TeueHne BI3KOU KUIKOCTHA

VpaBuenue nsuxeHus Hasbe-CTokca i BS3KOM HEC)KMMAeMOW KHUAKOCTU. JlammHapHOe
yCTAHOBUBIIIEECS TEUEHHUE BA3KOM KHMJIKOCTHU B TpyOax. Pacnpenenenue ckopocteil B monepeyHoM
ceueHnn TpyObl. be3pasMepHbiii Kod(pHUIMEHT compoTuBieHUsA. 3akoH XareHa-llyazeis.
VHMBepcallbHble 3aKOHBI paclpeleNeHuss cKopoctu B Tpyde. OcoOeHHOCTH TypOyJIE€HTHOTO
teueHuss. CreneHb TypOyneHTHOCTH. TpeHue mnpu TypOyineHTHOM TedeHUH. CTaTHCTHYECKHe
XapaKkTEepUCTUKU TypOyJeHTHOCTH. YpaBHeHue PeliHonbaca mans  TypOYJNEHTHOrO Te4YEHHUs
HEC)KUMAeMO kuakoctu. TypOyneHTHOe TeueHHMe B TpyOax. YHHBEpCaJbHBIC 3aKOHBI
COIIPOTHUBIIEHUS I IIagkuX TpyO. ['mapaBianueckoe conpoTusienue TpyoorpoBosoB. ['unoresa o
norpanuyHoM cioe. OcCHOBHbIE OCOOEHHOCTH M jonyuieHus. PacmpeneneHue ckopocTteid B
norpaHudHoM cioe. JuddepeHnnanbHoe ypaBHEHHE MOTPAHUYHOIO CJIOS JJIsl YCTaHOBHBILETOCS
TEUEHUsS] HEC)KUMAeMOW JKUIKOCTH. VHTerpajabHOE COOTHOIIEHUE Uil IOIPAaHUYHOIO Clos
(ypaBHenne Kapmana). VYciioBHbIE TONIIMHBI MOTPAHUYHOIO cios. Pacuer namuHapHOro u
TypOYJIIEHTHOTO MMOTPAHUYHOTO CJIOS Ha TutacTrHe. KoapuuueHTs! TpeHus U MoTepu SHEPTUH TIPU
oOTexkaHuM MmiuacTuHbel. OTpbIB norpaHuyHoro cijosd. Cxema orpbiBa. OcOOEHHOCTH OTpBIBA
JAMUHAPHOTO ¥ TYpOyJIEHTHOTO MOTPaHUYHOrO cios. Cuiia CcOmpOTHBICHHS M Oe3pa3MepHBIH
KO3(QULHEHT CONMPOTUBIEHUSA. XOpOLIO U IJIOX0 OOTEeKaeMble Tejaa. 3aKOH COMPOTUBICHUS IS
LHWIMH]Ipa, 00TEKaeMOro MOTOKOM BA3KOM *uakocTu. Kpusuc conpoTHBIEHUS TI0X0 00TEKAaEMBbIX
tes. Teopust ¢uznyeckoro nonodus. Teopus pazmepHoctu. @opmynsl Pypee. Onpenenstomnye
napaMmeTpsl. — Teopema nojgoous. Kpurepuu nogodust 1 MoaeIupoBaHUsL.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Pacuer ckopocTH 3ByKa, KpUTUUECKHUX MTapaMETPOB TEUEHHUS U MapaMETPOB MOTHOTO
TOPMOXeHHU 1o (hopMyiaM U TabiIMIIaM razoiuHaMHuecKux (GyHKuui (2 gaca);
2. Ne4. Pacuer mapameTpoB TeueHusl B coruie JlaBaisi CoO CKaukoM YIIJIOTHEHHS B
CBEPX3BYKOBOH YacTu KaHana (2 yaca);
3. Pacuer olHOMEpHBIX TEYCHUH CKMMAEMOM JKUJIKOCTH B KaHaIaX ¢ MePEMEHHOM TUIONIAIbI0
ceyeHus. PacyeT pacxona yepes CyKUBarOUIEECs] COIIIO IPU U3MEHEHUH HayallbHBIX U
KOHEYHBIX [TapaMeTpoB paboyero BeliecTna (2 yaca);
4. OnpeneneHue napameTpoB TEUSHUS ISl PA3IUYHBIX PeXKUMOB paboThI coruia JlaBans (2
yaca);
5. PacyeT mioCKUX MOTEHIMANIbHBIX TEUEHUN HEC)KUMAEMOM KUIAKOCTH. DyHKIMS TOKA U
MOTEHIIMAJ CKOPOCTH IPOCTEUIINX T€UeHUM. Pacuer TeueHnil ¢ UCIOIb30BaHUEM MOHATHN
KOMIUIEKCHOTO MOTEHIINAaa U KOMILJIEKCHOM CKOpOCTH (2 Jaca);
6. Pacuer mapameTpoB TeueHus Mpu 00TEKaHUU IIMIMH/IPA TII0CKOMapauIeIbHBIM MTOTOKOM
Hec)kKMMaeMoil xxuakocTr. O0TekaHue Bpallarolierocs NuinHapa (2 Jaca);
7. Pacuer oOTekaHUs MIACTUHBI IJIOCKONAPAIIIEIbHBIM IIOTOKOM P TYpOYJIEHTHOM U
JTaMUHAPHOM pEXHMax TEeUEHHUs B IOTPAHUYHOM cjioe (2 gaca);
8. PacueT nBmKEeHUS BA3KHUX KUAKOCTEH B TIIAIKUX TpyOax. (2 vaca).

3.4. Tembl 1a60paTOPHBIX PadoT
1. "TaprpoBKka MHEBMOMETPUYECKUX 30HJO0B" - 30H]1a JABJICHUS IIOJHOTO TOPMOKEHHUS, 30HAA
CTATUYECKOTO JaBJICHUs, 30Ha - yriomepa (4 gaca + 1 gac 3amuTa);
2. "UccnenoBanue coma JlaBas Ha mepeMeHHBIX peskumax" - pexxuM TpyObl Bentypu u
PEXHUM CO CKauKOM YIJIOTHEHUS B CBEPX3BYKOBOM YacTu coruia (4 yaca +2 yaca 3aIiura);



3. "HccnenoBanue MOTPaHUYHOTO CJI0s Ha MJIOCKOM CTEHKE MPH 0e3rpaiueHTHOM TeUeHUH"
(4 gaca + 1 yac 3amuTa).

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3anaHupOBaHHBIE PE3YJIbTAThI

Howmep paznena
JUCUHUILIHBI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
o0yudeHus 0 TUCIUIIINHE COOTBETCTBHH C
WHUKATOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1]2]3]4
3HaTh:
0COOEHHOCTH TCUCHUM BSI3KOM Pacuetno-rpaduueckas padora/Breimosnnenne B cpok P3 Ne 5: "Teuenue
KHAIKOCTH BSI3KOM HEC)KUMAEMOM KUJKOCTH BJIOJIb TJIOCKOM MJIACTUHBI U 10 TJIAIKON
N-1lonk-4 + | TpyOGe"
JlaboparopHuas pabota/3amnura madoparopHoit padotsl Ne 3 "MccnenoBanue
MOTPAHUYHOTO CII0SI HA TUIOCKOM CTeHKe MpH 0e3rpaIneHTHOM Te4eHUH"
o0IIre 3aKOHBI MEXaHUKH U MX PacuetHo-Tpaduueckas padora/Beimonnenune B cpok P3 Ne 1:
MaTEeMaTHYeCKOE BhIPAKEHUE "Hicnonb30BaHre OCHOBHBIX YPaBHEHUHN COXpaHEHUS AJIs pacueTa
IPUMEHUTEIBHO K TEYEHUSIM [IapaMeTPOB [IPU PABHOBECHOM COCTOSIHUU U JIBUYKEHUH HECKUMAEMbBIX
KUIKOCTEN U Ta30B JKuJaKocTen".
N/I-1omk-4 + | +
PacuerHo-rpaduueckast pabora/Breimonnenue B cpok P3 Ne 2: "[Ipumenenue
TEOpeMbl 00 U3MEHEHUH KOJIMYECTBA JABIKCHUS I pacueTa mapaMeTpoB
MIOTOKOB HEC)KMMAEMOH JKUJKOCTH U ONPEENIEHUS] CUIIOBOTO
B3aMMOJICHCTBHS MEXKY KHUAKOCTHIO U TBEPJBIM TeJIOoM"
O0COOEHHOCTH JIBUYKEHUS JKUJKOCTEH PacuerHo-rpaduueckast pabora/Bemonnenue B cpok P3 Ne 2: "[Ipumenenue
Y Ta30B B KaHallaX pa3IHU4HON TEOpeMbl 00 U3MEHEHHH KOJIMYECTBA JABIKECHUS I pacueTa mapaMeTpoB
(hopMBbI MIOTOKOB HEC)KMMAEMOM JKUJKOCTH U OIPEJEIICHUS CUIOBOTO
W]T-Tonk-4 + B3aMMOJICHCTBHS MEXKY KUAKOCTHIO U TBEPABIM TeJIoM"
PacuetHo-rpaduueckast pabora/Beimonnenue B cpok P3 Ne 3: "Pacuer
napaMmeTpoB TedeHus B corute JlaBans"
METO/IbI U3MEPEHHS TTaPaAMETPOB JlaGopaTtopHnast pabota/3amuta tadboparopHoit pabotsl Ne 1 "TapupoBka
IIOTOKA B JIO- ¥ CBEPX3BYKOBBIX ITHEBMOMETPUYECKHUX 30HI0B"
TEUYEHUSIX Ta30B VT-1ork-4 + + o "
JlaGopaTtopHnast pabota/3amura 1adboparopHoii padotsl Ne 2 "MccnenoBanmne
corua JlaBans Ha mepeMeHHBIX pekuMax"
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JlaGopaTtopHnas pabora/3amura 1adboparopHoii padotsl Ne 3 "MccnenoBanue
MOTPAHUYHOTO CJI0SI HA TUIOCKOM CTEHKE MpH 0e3rpaIneHTHOM TeYCHHUH"

YMmern:

pacCUUThIBATh NaPaMCTPhI IOTOKOB
}I(H,Z[KOCTeﬁ 1 Ira3oB BO BHCIIHUX U
BHYTPCHHUX TCUCHUAX

PacuerHo-rpaduueckas padora/Bemonnenue B cpok P3 Ne 2: "[Ipumenenue
TeopeMbl 00 N3MEHEHUH KOJIMYECTBA ABUKEHUS JIs pacyeTa napaMmeTpoB
IIOTOKOB HEC)KMMAEMOM JKUJKOCTH U ONPEIEIICHUS CUIIOBOTO

W/T-Lork-4 B3aUMOJICHCTBUS MEXTY KHUJKOCTBIO U TBEPABIM TEIOM"
PacuerHo-rpaduueckas padora/Beimonnenune B cpok P3 Ne 3: "Pacuer
napaMeTpoB TeueHus B comuie JlaBays"
pacCUMTHIBATh BO3HUKAIOLIUE PacuerHo-rpaduueckas padora/Bemonnenune B cpok P3 Ne 2: "[Ipumenenue
CHJIOBBIE PEAKIMH MEXTY KHUJIKOH TeopeMbl 00 N3MEHEHUH KOJIMYECTBA ABUKEHMS IS pacyeTa napaMmeTpoB
(razoo0pazHoii) cpenoii u MIOTOKOB HEC)KUMAEMOH JKUAKOCTH U OTIPENIEIICHUS] CHIIOBOTO
TBEPJIbIMU TEJIaMU B3aUMOJICHCTBUS MEXTY KHJIKOCTbIO U TBEPABIM TEIOM"
W I-lork-4 PacuetHo-Tpaduueckas padora/Beimonnenune B cpok P3 Ne 4:

"Onpenenenue cuisl Tsru BPJI neratensHoro anmnapara Ha pa3jidyHbIX
PEKHUMAaX BBIXOJIHOTO COIUIA U CHIIBI TSTH CyJHA IMPU OOTEKAHUU
BEPTUKAIBHOTO BPAILAOIIET0Cs [MJIMH/PA II0CKOMAPaIeIbHBIM TOTOKOM
HEC)KUMAEMOH KUAKOCTH"
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
4 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Beimonnenue B cpok P3 Ne 1: "Mcnonp30BaHne OCHOBHBIX YpaBHEHUN COXPAaHEHUS JUJIS
pacueTa napaMeTpoB IIPU PAaBHOBECHOM COCTOSTHUM U JBUKEHUH HECKMMAEMBbIX KUIKOCTEH" .
(PacuetHo-rpaduueckas pabora)
2. Bemoanenue B cpok P3 Ne 2: "[IpuMenenne TeopemMbl 00 H3MEHEHHH KOJIMYECTBA JBUIKEHUS
JUIsl pacyeTa napaMeTpoB IOTOKOB HEC)KMMAEMOM JKUJIKOCTH U ONPEIEIICHUS! CUIIOBOTO
B3aMMOJICHCTBHS MEXKIY KHUAKOCTHIO U TBepAbIM TeroM" (PacueTHo-rpaduueckas pabora)
3. Bemonnenue B cpok P3 Ne 3: "Pacuer napamerpoB Teuenus B come Jlapansa" (Pacuetno-
rpadudeckas padbora)
4. Boinoninenue B cpok P3 Ne 4: "Onpenenenue cunsl Tsiru BP/] neratensHoro annapara Ha
Pa3IMYHBIX PEKUMaX BBIXOHOTO COTLIA M CUIIBI TATH Cy/HA IIPH 0OTEKaHUH BEPTHUKAIHHOTO
BpAaILAIoLIErocs INHIPA IUI0CKONApaUIeIbHBIM TIOTOKOM HEC)KMMAeMO KUKOCTH"
(PacuerHo-rpaduueckas pabora)
5. Bemmonnenue B cpok P3 Ne 5: "Tedyenue BSI3kol HEC)KUMAEMOU XKUAKOCTH BJIOJIb IIOCKOM
IUTACTUHBI U 10 T1ajkoi Tpyoe" (PacuetHo-rpaduueckas padbora)

Dopma peanuzanuu: YcrHas popma
1. 3amuTa naboparopuoit padbotsl Ne 1 "TapupoBka MHEBMOMETPUUECKUX 30HI0B"
(JTaboparopuas padoTta)
2. 3amura aboparopHoit paboTsl Ne 2 "Hccenenoanue coruia JlaBans Ha mepeMEeHHBIX
pexumax" (Jlabopatopuas pabora)
3. 3amura nabopatopHoit paboTs! Ne 3 "HMccnenoBanne morpaHMYHOIO CJIOS HA TIIOCKOM
CTeHKe npu Oe3rpagueHTHoM TeueHun" (JlabopatopHas pabora)

bannpHO-pedTHHrOBast CTPYKTYpa AUCLUUIUIMHBI SBJSETCS IPUIIOKEHUEM A.

4.2 IIpoMe:KyTOYHAsI ATTECTALUSA 10 M CIHIIIMHE

Oxsamen (Cemecmp Ned)
HtoroBas oneHka mo AUCLUMILIMHE ONpenensercs B cooTBeTCTBUM ¢ [lomokeHneM o OaiibHO-
peiituHrosoir cucreme nnsa  crygeHro HUY  «MOUW» Ha oOCHOBaHUMM CEMECTPOBOH U
HK3aMEHAIlMOHHOM COCTaBIISIOIIMNX

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 4 CEMECTD.

Ipumeuyanue: OnieHOYHBIE MAaTEPUAIBI 110 TUCIUILTNHE TPUBEICHBI B (DOH/IE OIIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE U3IAHNUS

1. Camoitnosuy, I'. C. 'maporazonnaamuka : Y4eOHUK 1S By30B MO CIIEIUATEHOCTH
"Typ6octpoenue" / I'. C. CamoiinoBud . — 2-e u3j., nepepad. u jom . — M. : MammHocTpoeHue,
1990 .-384 c.;
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2. I'pubun, B. I'. Mexanuka xunkoctu u raza. COOpHUK 3aa4 : yaueOHOe 1mocodue mo Kypcam
"T'maporazoaunamuka’, "MexaHuka >KMIAKOCTH U raza' 1Mo HanpaBiICHUAM
"Ouepromammnoctpoenue”, "Temnosnepreruka” / B. I'. I'pubun, B. B. Hutycos, Mock. sHepr. uH-
T (MOU TY) . — M. : U3narensckuii tom MOU, 2009 . — 52 c. - ISBN 978-5-383-00216-2 .
http://elib.mpei.ru/elib/view.php?id=290;

3. 'upporazonunamuka: 1abopaTopHbie pabOThI : METOJUYECKOE TOCOOUE MO KypCy
"I'maporazoaunamuka' 1o HampasieHUsAM "DHepromamuHocTpoerue", "Temnosnepreruka" / B. ©.
Kacwuios, JI. 4. Jlazapes, B. B. Hutycos, u ap., Mock. suepr. ua-t (MOU TY) . — M. : U3a-Bo
M5, 2005 . - 88 c.

http://elib.mpei.ru/elib/view.php?id=7796;

4. Hurycos, B. B. 'mapora3zonunamuka. COOpHUK 3a/1a4 : yaeOHOE MOCOOHE M0 Kypcam
"I'maporazoaunamuka”, "MexaHuka >KMAKOCTU U raza' 1Mo HanpaBICHUAM
"Ouepromammnoctpoenue”, "Temnosnepreruka” / B. B. Hutycos, B. I'. I'pu6bun, Mock. sHepr. uH-
T (MOU TY) . — M. : U3narensckuii tom MOU, 2007 . — 80 c. - ISBN 5-9783830-0-1 .;

5. 3apsiakuH A. E.- "MexaHuka HeC:)KMMaeMbIX M C)KUMAEeMbIX skuakocteit", 3narenscTBo:
"N3narensckuit njom MOU", Mocksa, 2014 - (590 c.)
http://e.lanbook.com/books/element.php?pll_id=72241.

5.2 JInueH3noHHOE U CBOOOTHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuu (Maitna, Coepmxkas, BK u ap);

5. SmathStudio.

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccHoOHATbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. Ba3a naHHbIX )KypHaJioB u3aareabcTsa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za nannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTexka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. ’Kypnaabsl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaiasl American Institute of Physics - https://www.scitation.org/

13. XKypnaasl American Physical Society - https://journals.aps.org/about

14. dnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

15. HanmoHnanbHbBIi MOpPTaJ OHJIAiTH 00yyenns «OTKpbITOE 00pa3oBanue» - https://openedu.ru
16. Opunnanbubiii caiit @e1epaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJTupoOBaHMIO U
MeTpoJiornu - http://protect.gost.ru/

17. OTkpbITas ynuBepcuterckas nHgpopmaunonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAMMEHOBaHHE
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YueOHbIC ayAUTOPUH IS

K-120, MammHHBII

cepBep, KOHIUITUOHED

NPOBEAEHUS JEKLIIUOHHBIX 3an MBI]
3aHATUHI U TEKYILLEro
KOHTPOJIS
Y4eOHbIC ayAUTOPUH IS 2K-120, MamuHHbIHA cepBep, KOHAUIMOHEP
MPOBENCHUSA 3an MBI
MPAKTUYECKUX 3aHITUH, A-314, YueOHas napTa co CKaMbei, CTOJI IPEeno1aBaTes,
KP u KII ayauropus "A"

CTYJI, JOCKa MCJIOBas

A-406, Yuebnas
aynutopus "A"

napTa, CTOJI IpernoaaBaTes, CTyl, JOCKa
MEJIOBAsl, MYJIbTUMEIUMHBIN IPOEKTOD,
JKpaH

J-418, Yuebnas

mapra co cKambei, CTOJI IpernoaBareris,

ayJIMTOPUS CTYJI, TOCKa MEJIOBast
J1-405, YueOnas rapTa co CKamMbeH, CTOJI IPerno1aBaTels,
ayJIUTOpUs CTYJI, IOCKa MEJIOBasi, KOMITBIOTEPHASI CETh C

BBIXOJ0M B MIHTEpHET

J-413, Yuebnas

napTa co CKaMbei, CTOJI MPEroaaBaTes,

ayIUTOpUs CTYJI, JOCKa MEJIOBas
Y4eOHble ayAUTOPUH IS K-120, MamnHHbII cepBep, KOHIAUIMOHED
MPOBEICHUS 3an MBI
1ab0PaTOPHBIX 3aHITHIA I1-32, Yuebnas CTOJI TIPEIOIaBaTesl, CTOJI yU4eOHBIH, CTYII,
ayIUTOpUs BEIIaJKa A/ 0SB, JOCKA MEIIOBasi,
nabopaTopuu KOMITBIOTEPHAS CETh C BBIXOJOM B
ra3ouHaMUKH HuTepHeT, KOHIUIIMOHED, MEJI, MapKep,

CTHIIYC

Y4eOHble ayIUTOPUH AJIs

K-120, MammHHBIH

cepBep, KOHAULIUOHED

IIPOBEICHUSA 3ai1 MBI
IIPOMEKYTOUHON
aTTecTaluuu
ITomemenus s T-512, CTOJI, CTYJI, KOMIIBIOTEPHAs CETh C BBIXOAOM

CaMOCTOSITENIbHOM paboThI

KommnsrorepHslii kinace

B IHTEpHET, MYJIbTUMETUIHBINA ITPOEKTOP,
JKpaH, JOCKa MapKepHasi, KOMIIBIOTED
MePCOHAIIbHBIN

ITomentenus mis
KOHCYJIbTUPOBAHHUS

I1-38, Kabunet
COTPYJIHUKOB Kad.
II'T (mou. MenHukoB
A.D.)

Kpeciio pabouee, paboyee MECTO
COTPY/AHMKA, CTOJI KOMITBIOTEPHBIN, CTYII,
mKkad A7 JOKYMEHTOB, MIKad IS 1€k b,
Tym0a, KOMIIBIOTEpHAs CETh C BHIXOJIOM B
HHTEpHET, KOMITBIOTEP MEPCOHAIBHBIN

ITomemenus s
XpaHeHHus 000pyJOBaHUS
1 y4eOHOTro UHBEHTaps

[1-05a, JlaGopaTtopus
A’POAMHAMUKHU
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

['uaporazoauHaMuka

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

Brimonnenue B cpok P3 Ne 1: "Mcnonb30BaHre OCHOBHBIX YPaBHEHUH COXpAaHEHUS JIJIs pacyeTa
[IapaMeTpoB [IPY PABHOBECHOM COCTOSTHUU U JIBUKEHUH HECKUMAEMBIX kuakocTei". (PacueTHo-
rpadudeckas padbora)

Brmonnenue B cpok P3 Ne 2: "[Ipumenenne TeopeMbl 00 N3MEHEHUH KOJIMYECTBA IBUKCHUS IS
pacueTa napaMeTpoB MOTOKOB HEC)KMMAEMOM JKUKOCTH U ONPEAeSICHUs] CUIIOBOTO
B3aMMOJICHCTBYS MKy KHUIKOCTHIO U TBepAbIM TeioM" (PacueTHo-rpaduueckas padora)
Bremonnenue B cpok P3 Ne 3: "Pacuer mapameTpoB Teuenus B coruie Jlapans" (PacyerHo-
rpadudeckas pabora)

Beinonuenue B cpok P3 Ne 4: "Onpenenenne cuinel tsiru BPJ] nerarensHoro annapara Ha
Pa3IUYHBIX PEKHUMaX BBIXOJHOTO COIUIA U CHJIbI TATH CyAHA IIPU OOTEKaHUU BEPTUKAIBLHOTO
BpalLaoLIErocs WINHIPA IUI0CKONApaUIeIbHBIM TIOTOKOM HEC)KUMAEeMO KUKOCTH"
(PacuerHo-rpaduueckas pabora)

Boinonnenue B cpok P3 Ne 5: "Teuenue BsA3KoH HEC)KMMAEMOM JKUKOCTH BJIOJIb MIJIOCKON
IUTACTUHBI U 10 T1ajkoi Tpyoe" (PacuetHo-rpaduueckas padbora)

3amuta madoparoproii padotel Ne 1 "TapupoBka mHeBMOMeTprdeckux 30H10B" (JlabopaTropHas
pabora)

3amuta nadoparoproi padotel Ne 2 "Hccienoanue coruia JIaBaiis Ha IEpEMEHHBIX peKuMax"
(JTaboparopnas pabota)

3amura nabopatopHoit padoTel Ne 3 "HccnenoBanue NorpaHUYHOTO CIIOST Ha TUIOCKOM CTEHKE
npu 6e3rpagueHTHoM TeueHun" (JlabopatopHas pabota)

By npomexxyTo4HOI aTTecTaliMy — JK3aMEH.

Howmep
paszena

Hnnekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Henens 3 7 10 12 14 16 16 16
KM:

Paznen nucuuIuinHel

OCHOBHBIE TTIOHATHSA U
onpezaenenus. OCHOBHbBIE
YPaBHEHUS COXPAHCHHUS
MPUMEHUTEIHHO K KUJKUM U
ra3o00pa3HbIM cpeJiam

11

OCHOBHBIC IOHSTHS U
onpeaeneHus. OCHOBHbIE
ypaBHEHUS COXpaHEHUS + + +
MNPUMCHUTECIIBHO K )XUJIKUM U
ra3o00pa3HbIM cpeiaM

OIIHOMEpPHOE IBUKEHUE
UJeanbHOM KUJKOCTH.
OnnomepHOE J10- U
CBEPX3BYKOBOE TEUEHUE ra30B B
KaHaJjax Mpou3BOJIbHON (HOPMBI
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OIIHOMEpPHOE IBUKEHUE
HUJcaIbHOU KUIKOCTH.

2.1 OnHomepHOE J10- U + + + + + + +
CBEPX3BYKOBOE TEUEHUE T'a30B B
KaHaJIaX MPOU3BOJILHON (hOPMBI
[1;mockue 103BYKOBBIE TEUEHUS
3 WA IbHON HECOKUMAEMOU
SKUIKOCTH
[Tnockue n03BYKOBBIE TCUCHHS
3.1 AACAILHON HEC)KUMAEMOI + +
SKHJIKOCTH
4 TeueHnue BA3KOU KUIKOCTU
4.1 Teuenue BA3KOU KUIKOCTU + + + +
Bec KM, %: | 10 15 15 15 15 10 10 10
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