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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 |
TEIUIOTEXHUKH.
3agaun TUCHHIIHHBI
- U3y4YCHHE OOIUX 3aKOHOB JBUKCHHUSI JKUIKOCTEH U Ta30B;
- U3y4eHHE OCOOCHHOCTEH IBMKCHHUS KUKOCTEH M Tra30B B KaHAJIAX Pa3InIHOMN (OpMBEI,
- 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 TEJIAMU;
- 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 JUIsl PEIICHHS TPAKTUYCCKHUX 3a/1a4
TEIUIOPHEPTETHKH.

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

KOI{ U HAMMEHOBaAHUC KOI{ U HAUMECHOBAaHUC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/l'il
KOMIICTCHIINU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH

OIIK-4 Cnocoben N1-1lonk-4 Jemonctpupyer SHaTb.
JIEMOHCTPHPOBATH MMOHMMAaHHUE OCHOBHBIX - 0COOCHHOCTH JBIKCHHUS JKUIKOCTEH 1
IPUMEHEHNE OCHOBHBIX 3aKOHOB MEXAHMKH KUAKOCTH | [430B B KAHAJIAX PA3THIHON POPMBI;
Croco0O0B MONTyYeHU, Y Ta3a U MPUMEHSET UX JUIs - 0011Ke 3aKOHbI MEXaHHUKH U HX
npeoOpa3oBaHusl, pacdera 3JIEMEHTOB MaTCMaTHICCKOC BHIPDAKCHHC
TpaHCIOpTa U TEIUIOTEXHUYECKUX YCTaHOBOK | TPUMEHUTEILHO K TCUCHUAM KHJIKOCTEH 1
WCIIOJIb30BAHUS TEIUIOTHI B | I CHCTEM rasos,
TeITOTEX HUUECKIX - 0OCOOCHHOCTHU T€UEHUH BA3KOU KHUIKOCTH;
YCTAHOBKAX M CHCTEMax - METO/Ibl U3MEPEHUS MapaMeTPOB MOTOKA

B J10- 1 CBCPX3BYKOBLIX TCUCHHUAX I'a30B.

YMETB:
- pacCYUTBIBATh IIAPAMETPHI IIOTOKOB

KHMJIKOCTEH ¥ ra30B BO BHEITHHUX H
BHYTPCHHUX TCUYCHUSX;

- PacCUYMTHIBATH BO3HUKAIOIINE CHIIOBHIC
PEaKIuU MEXTY KUAKOH (ra3000pa3HoOit)
Cpeoi ¥ TBEPBIMU TCIIAMH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniauHa OTHOCHUTCA K OCHOBHOM TpodeccHOHaIbHOM 00pa3oBaTeIbHOM MporpaMme
Hudposuszanus B TeraoBoi u Bo3oOHOBIsIeMol sHepreTke (Hanee — OIIOIT), HampaBieHus MOATOTOBKHU
13.03.01 TemmosHepreTuka # TEIUIOTEXHUKA, YPOBEHb OO0pa3oBaHWsA: BhICIIee OOpa3oBaHHE -
OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero ooOpa3oBaHusI.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
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 otuera no He. [loaroroBka k mabopaTopHOit
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 ykasanns PITJ])
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 JINTEPATYPHI (CM.
Meroaunueckue ykazanus PTIJT)
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.
KHUIKOCTU 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/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctuiuinaer, CP — camocrositennbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnoenvle nouamus u onpeoenerus. OcHosnble YPASHEeHUs. COXPAREHUS. NDUMEHUMEAbHO K
HCUOKUM U 2A3000DA3HBIM cDeO0aM

1.1. OcHoBHbI€ MOHATHUA U onpeieseHuss. OCHOBHbBIC YPaBHEHUSI COXPAHEHUS TPUMEHUTEIBHO K
JKUJKAM M Ta3000pa3HbIM cpeaam

[Mpenmer ruaporazoguHamukd. OCHOBHBIC TOHATHS © ompexaeneHus. Kiaccupukanus
)kuakocTed. CiKMMaeMoOCTb, CIUIOIIHOCTB, BSA3KOCTb. IIOHATHE WAEaNbHOM JKHUIKOCTH U
MOTPaHUYHOTO cJiost. OCHOBHBIE TEPMOJIMHAMUYECKHE COOTHOIICHUsS s Ta3oB. Knaccudukarus
CUJI, JCUCTBYIOIIMX B 00beMe >kuakocTH (raza). M3mepenue naBineHus. OCHOBHOE YypaBHEHHE
TUAPOCTaTUKU  DJIEMEHThl KMHEMAaTHKM CIUIOIIHBIX cped. Merox Oinepa. YpaBHeHus
HEpa3phIBHOCTH W TMOHATHE pacxoda. JuddepeHnnansuble 1 WHTETpaibHbIe (GOPMBI YpaBHEHUS
HEpa3phIBHOCTH. YPAaBHEHUS JBWXKEHUS [UIS UACAIbHOU JKUJIKOCTU (ypaBHEHHE Ouiepa).
WNHuTterpanbl  ypaBHeHUW naBWKeHHS (MHTerpan bepHymam). MeTonbl H3ydeHUsS JIBHIKEHUS
JKUJKOCTEH U Ta30B. MeToapl U3MEpPEHHUs] MapaMeTpoB MOTOKOB Ta30B M KUJKocTel. Teopema o
COXpPAaHEHMU KOJMYECTBA ABMXKCHMS [UJISl YCTAHOBHBIIETOCS TEUYEHMsI CTPYWKH TOKA HJEaNbHOMI
KUJKOCTH U €€ MPUMEHCHHE K HeAJICMEHTAPHOMY 00bEeMY JKUKOCTH.

2. OoHnomepHoe dsuorcerue uoeanrvbHou scuokocmu. QOOHomepHoe 00- U C8epPX368YK080e MeYeHUe
20308 8 KAHALAX NPOU3801bHOU hopmbl

2.1. OgHOMEpHOE ABMKEHUE UCAITbHON KUAKOCTH. OTHOMEPHOE J10- U CBEPX3BYKOBOE
TE€YEHHE Ia30B B KaHAJIaX MPOU3BOJIBHON (OPMBI

PacnipocTpaneHne B MOTOKE MajblX BO3MYILIEHHUM AaBieHus. CKOpocTh 3Byka. OQHOMEpPHBIN
YCTaHOBUBILIUKCS NMOTOK UACATBHOW CHKUMAEMOM >KMAKOCTH IO KaHAIY MPOU3BOJIBHOTO CEYEHUS.
MaxkcuManbHasi CKOPOCTh, KpUTHYECKasi CKOPOCTh. Yncno Maxa u 4ucio A, CBSI3b MEXIY HUMHU.
['a3ogunamudeckune GyHKuu €, p, 7. Kpurnueckue mapamerpel. YpaBHenue ['roronno. Tedenue B
Ccy’KHBaroleMcs cormie. M3MmeHenue pacxoja 4depe3 COILIO. Y IENbHBIM PacXoj U IPUBEACHHBIN
yaenbHbId pacxof. [lepeMeHHbIN pekuM pabOThl CY>KHBAIOIIETOCS COIJIa Y paBHEHHWE COXpPaHEHUS
DHEPIruu Uil CTPYWKM TOKA MPHU YCTAHOBUBILIEMCS JBHKCHUHU CHKUMAEMOM KUIAKOCTU IIPU YUETE
tperust. Comno JlaBans. HeoOxoaumble M J0CTaTOYHbBIE YCIOBHS TEpPEXoJa K CBEPX3BYKOBBIM
CKOpOCTAM. PexXuMBbl TeueHUss M HM3MEHEHHE IIapaMeTpoB IIOTOKA IO JUIMHE coruia JlaBams.
N303HTpONMITHEIE peXKUMBI TeueHus B coruie JlaBanst. PacnpocTpaHeHue KOHEYHBIX MO BEIUYUHE
BO3MYILCHUI [JaBJICHWS B IMOTOKE. YaapHasd BoJHA. [IpsAMON CKayok yIUIOTHEHUA. Y aapHas
aguabata. YpaBHeHue Ilpanarnsa. M3mepeHue ckopocTel B J0- M CBEPX3BYKOBBIX IOTOKaX.
Bo3MmoskHBIe BHUIBI BO3JCHCTBHS Ha MOTOK: MEXaHH4eckoe, TerioBoe. OO00LIIeHHOEe ypaBHEHUE
bepHymuin ¢ yyetoM c y4yeToM pabOThl CHJI TPEHUS U COBEPIUEHUS IOTOKOM padOTHI.
AnunabaTuyeckoe TEYEHHME Ta3a C TPeHHEM B TpyOe MOCTOSHHOTO CeYeHHUs. 3aKOoH oOpalleHus
BozaeiictBus (Bynuca). Onpenenenue peaktuBHoi cuibl Tsiru BPJI u J)KPJI. Teopus uneanbHOro
npssmorouHoro BPJI. IIpuunnsl nepexona k TP/l. BausHue pexxuma Te4eHUS B BBIXOJHOM COIUIE
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. YpaBHenue bepHymnm M ypaBHEHHE KOJIMYECTBA
nBkeHuss B popme I'pomexu-JIomba. DyHKIMSA TOKAa M MOTEHIMAT CKOPOCTH M HX CBOICTBa.
KommuiekcHbIi TOTEHIIANl U KOMIUIEKCHAasE CKOPOCTh. OJHOPOIHBIN MOTOK, CTOK (MCTOK), BUXPb U
qunonb Ha 1iockocTH. Ilpumenenne TOKII k pacuery mnorokoB. OOTekaHue NIMIMHIPA



yCTaHOBI/IBH_II/IMCSI IIJIOCKUM ITIOTOKOM HHG&HBHOﬁ KUIOKOCTH. HOCTy.]IaT I’IElHJII:II“I/IHa — >KyKOBCKOF0.
OO0Tekanne Bpamaromerocs muinHapa. Teopema KyKkoBCKOro o moabeMHOM CHJIE.

4. Teuenue 8A3K0U AHCUOKOCIU

4.1. TeueHne BI3KOU KUIKOCTHU

VpaBuenue nsuxeHus Hasbe-CTokca i BS3KOM HEC)KMMAeMOW KHUAKOCTU. JlammHapHOe
yCTAHOBUBIIIEECS TEUEHHUE BA3KOM KHUIKOCTH B TpyOax. Pacnpenenenue ckopocTei B MONEPEYHOM
ceueHnn TpyObl. be3pasMepHbiii Kod(pHUIMEHT compoTuBieHUsA. 3akoH XareHa-llyazeis.
VHMBepcallbHbIE 3aKOHBI paclpelieNeHuss ckopoctd B Tpyde. OcoOeHHOCTH TypOyJIE€HTHOTO
teueHuss. CreneHb TypOyneHTHOCTH. TpeHue mnpu TypOyineHTHOM TedeHUH. CTaTHCTHYECKHe
XapaKkTEepUCTUKN TypOyJleHTHOCTH. YpaBHeHue PeiiHonbaca pans  TypOyJNEeHTHOrO Te4YEHHUs
HEC)KUMAEeMO  kuakoctu. TypOyleHTHOe TedeHHe B TpyOax. YHHBEpCAJIbHBIE 3aKOHBI
COIIPOTHUBIIEHUS I IIagkuX TpyO. ['mapaBianueckoe conpoTusienue TpyoorpoBosoB. ['unoresa o
norpaHudHoM cioe. OCHOBHBIE OCOOCHHOCTH W JomylleHHs. PacmpeneneHue ckopocTeid B
norpaHudHoM cioe. JuddepeHunansHoe ypaBHEHHE MOIPAaHUYHOTO CIIOS JJIs YCTaHOBHUBILIETOCS
TEUEHUsS] HEC)KUMAeMOW JKUIKOCTH. VHTerpajabHOE COOTHOIIEHUE Uil IOIPAaHUYHOIO Clos
(ypaBHenue Kapmana). VYciioBHbIE TONIIMHBI HOTPaHUYHOro cjos. Pacyer naMuHapHOro Hu
TypOYJIEHTHOTO MTOTPAHUYHOTO CJIOs Ha TuiacTrHe. Koo pHuuueHTs! TpeHus: U MOTepH SHEPTUU TIPU
oOTexkaHuM MmiuacTuHbel. OTpbIB norpaHuyHoro cijosd. Cxema orpbiBa. OcOOEHHOCTH OTpBIBA
JaMUHApHOTO U TYpOYJIEHTHOro MOrpaHuyHoro cios. Cuiia CONpOTUBIEHHUS U Oe3pa3MepHBIN
KO3(QULHUEHT CONPOTUBIEHUS. XOpOLIO U IJI0X0 OOTEeKaeMble Telaa. 3aKOH COMPOTHBICHHS IS
LHWIMH]Ipa, 00TEKaeMOro MOTOKOM BA3KOM *uakocTu. Kpusuc conpoTHBIEHUS TI0X0 00TEKAaEMBbIX
tes. Teopust ¢uznuyeckoro nopodus. Teopust pazmepHoctu. ®opmynsl Dypre. Onpepenstomue
napaMmeTpsl. — Teopema nojgoous. Kpurepuu nogodust 1 MoaeIupoBaHUsL.

3.3. Tembl NpPaKTHYECKUX 3AHATHHI
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
cedyeHus. PacyeT pacxona uepes CyKUBAIOLIEECs COTUIO TPU U3MEHEHUH HaYyaJbHbIX U
KOHEYHBIX [TapaMeTpoB paboyero BeliecTna (2 yaca);
4. OmnpeneneHue napaMmeTpoB TEUSHUS ISl PA3IUYHBIX PeKUMOB paboThl cora Jlaamns (2
yaca);
5. PacyeT mioCKUX MOTEHIMANIbHBIX TEUEHUN HEC)KUMAEMOM KUIAKOCTH. DyHKIMS TOKA U
MOTEHIINAJ CKOPOCTH IPOCTENIINX TeUeHUM. PacueT TeueHuit ¢ NCrnoib30BaHUEM TTOHATHI
KOMIUIEKCHOTO MOTEHIINAaa U KOMILJIEKCHOM CKOpOCTH (2 Jaca);
6. Pacuer mapameTpoB TeueHus Mpu 00TEKaHUU IIMIIMH/IPA TI0CKOMAapaUIeIbHBIM TOTOKOM
Hec)kKMMaeMoil xxuakocTr. O0TekaHue Bpallarolierocs NuinHapa (2 Jaca);
7. Pacuer oOTeKkaHUs MIACTUHBI MJIOCKOMAPAIIIEIbHBIM IIOTOKOM MPH TYpOYJIEHTHOM U
JTAMHUHAPHOM pEXHMax TeUEHUs B IOTPAaHUYHOM cioe (2 vaca);
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 JlaBais Ha mepeMeHHBIX peskumax" - pexxuM TpyOsl Bentypu u
PEXHUM CO CKauKOM YIJIOTHEHUS B CBEPX3BYKOBOM 4acTu coria (4 yaca +2 yaca 3aliura);



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 KOMIIeTEHIIU

3anaHupOBaHHBIE PE3YJIbTAThI

Howmep paznena
JUCUHUILIHBI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
o0yudeHus 0 TUCIUIIINHE COOTBETCTBUU C
WHUKATOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1]2]3]4
3HaTh:
METO/Ibl U3MEPEHUS MapaMETPOB JlaGopaTtopHnas pabota/3amura tadboparopHoit padotsl Ne 1 "TapupoBka
MOTOKA B JI0- U CBEPX3BYKOBBIX MTHEBMOMETPUYECKUX 30H0B"
TCHCHUAX Ta308 V-lomca + + JIaGoparopnas pabora/3amuTa 1adoparopHoii pabotsl Ne 2 "Hccnenosanue
cora JlaBasns Ha nepeMeHHbIX pexumax”
Jlaboparopnas pabota/3amura naboparopnoit pabotsl Ne 3 "MccnenoBanue
MOTPAHUYHOTO CJIOSI HA TUIOCKOM CTEHKE MPHU 0e3rpaIneHTHOM TeUCHHUH"
0COOEHHOCTH TCUCHHUM BSI3KOM PacuetHo-rpaduueckas pabora/Beimonnenue B cpok P3 Ne 5: "Teuenue
JKHUIKOCTH BSI3KOM HEC)KUMAEMOM KUJKOCTH BJIOJIb TJIOCKOM MJIACTUHBI U 10 TJIAIKON
N-1lonk-4 + | TpyOGe"
JlaGopaTtopHast pabota/3amura 1adboparopHoit padotsl Ne 3 "HMccnenoBanue
MOTPAHUYHOTO CIIOs HA TUTIOCKOM CTEHKE MpU 0e3rpaiueHTHOM TeUeHUH"
oO011re 3aKOHbl MEXaHUKU U UX PacuetrHo-rpaduueckast pabora/Beinonnenue B cpok P3 Ne 1:
MaTeMaTUYeCKOE BhIpaXKEHUE "Hcnonb30BaHre OCHOBHBIX YPaBHEHUN COXPAHEHUS JUIS pacueTa
MPUMEHUTETHHO K TEYCHUSM rapamMeTpoB MPU PABHOBECHOM COCTOSIHUM U JIBYKEHUU HEC)KUMAEMBIX
KUAJIKOCTEN U Tra30B JKUJIKocTen".
I/U:[-lom(-4 + +
PacuerHo-rpaduueckast pabora/Breimonnenue B cpok P3 Ne 2: "[Ipumenenue
TeOpeMbl 00 U3MEHEHUH KOJIMYECTBA JABIKEHUS JJIs pacyeTa mapameTpoB
MOTOKOB HEC)KMMAEMOM JKUJIKOCTH U OTIPENICTICHUST CUIIOBOTO
B3aUMOJICUCTBUSL MEXKY KUJIKOCTHIO U TBEPJbIM TeJIOM"
O0COOEHHOCTH JIBUYKEHUS JKUKOCTEH PacuetHo-rpaduueckast pabora/Beimonnenue B cpok P3 Ne 2: "[Ipumenenue
Y Ta30B B KaHAJIaX Pa3IN4yHON VLo + TEOpeMBbI 00 M3MEHEHHH KOJIMMECTBA ABIUKEHUA JUIs pacieTa NapamMeTpos
hopmbI MMOTOKOB HEC)KMMAEMOM JKUJIKOCTH U OTIPENICTICHUS CUIIOBOTO
B3aUMOJICUCTBUSI MEXKIY KUJIKOCTHIO U TBEPJbIM TeJIOM"
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Pacuetno-rpaduueckas padora/Beimonnenne B cpok P3 Ne 3: "Pacuer
napameTpoB TeueHus B coruie Jlapasns"

YMmern:

pacCUUThIBAaTh BO3HUKAIOIINC
CHJIOBBIC PEAKIIHH MEXKTY KHIKON
(razoo0pa3Hoii) cpenoit u
TBEP/ABIMU TEJIaMH

W/I-1onk-4

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
B3aUMOJICHCTBUS MEXTY KHUJKOCTBIO U TBEPABIM TEIOM"

PacuetHo-Tpaduueckas padora/Beimonnenne B cpok P3 Ne 4:
"Onpenenenue cuibl Tru BPJ] netarenbHoro anmnapara Ha pa3iaIuuHbIX
peKuMax BBIXOTHOTO COIUIA ¥ CUJIBI TSTH Cy/IHA IPU OOTEKaHUU
BEPTUKAJIBHOI'O BPAIAIOLIEr0cs HMIMHPA MII0CKONapaljiebHbIM TOTOKOM
HEC)KMMAEMOM JKUJIKOCTH"

PaCCUUTBIBATDH MAPpaMCTPhI IIOTOKOB
)KI/II[KOCTef/'I 1 ra3oB BO BHCIIHUX U
BHYTPCHHUX TCUCHUAX

N-lonk-a

PacuetHo-rpaduueckas pabora/Breimonnenue B cpok P3 Ne 2: "[Ipumenenue
TeOpeMbl 00 U3MEHEHUU KOJMYECTBA ABUKEHUS ISl pacyeTa mapaMeTpoB
MOTOKOB HEC)KMMAEMOH JKUKOCTH U OTPEEeNICHUS] CUIIOBOTO
B3aUMOJICUCTBUS MEXKIY KUIKOCTHIO U TBEP/IbIM TeJIOM"

PacuetHo-Tpaduueckas padora/Beinonnenue B cpok P3 Ne 3: "Pacuer
napamMeTpoB TeueHus B coruie Jlapans"
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE 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-
peiituHrosorr cucreme nusa  crygeHro HUY «MOM» Ha oOCHOBaHMM CEMECTPOBOM H
HK3aMEHAIlMOHHOM COCTaBIISIOIIMNX

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 4 CEMECTD.

Ipumeuyanue: OeHOYHBIE MAaTEPUAITHI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE U3IAHNUS

1. Camoitnosuy, I'. C. I'maporazoannamuka : Y4eOHUK JIJIsl By30B IO CIIEHUaIbHOCTH
"Typ6octpoenue" / I'. C. CamoiinoBud. — 2-e 3., nepepad. u jpom. — M. : MammHocTpoeHue,
1990. - 384 c.;
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2. I'pubun, B. I'. Mexanuka xunkoctu u raza. COOpHUK 33134 : yueOHOe mocodue 1o Kypcam
"T'maporazoaunamuka’, "MexaHuka >KMIAKOCTH U raza' 1Mo HanpaBiICHUAM
"Ouepromammnoctpoenue”, "Temnosnepreruka” / B. I'. ['pubun, B. B. Hutycos, Mock. suepr. un-
T (MOU TY). — M. : U3narensckuit jom MOU, 2009. — 52 ¢. — ISBN 978-5-383-00216-2.
http://elib.mpei.ru/elib/view.php?id=290;

3. 'upporazonunamuka: 1abopaTopHbie pabOThI : METOJUYECKOE TOCOOUE MO KypCy
"I'maporazonuHamuka' 1o HampasieHUsM "DHepromamuHocTpoerue"”, "Temnosnepreruka" / B. ©.
Kacwuios, JI. 4. Jlazapes, B. B. Hutycos, u ap., Mock. snepr. ua-t (MOU TVY). — M. : U3a-Bo
MDBU, 2005. - 88 c.

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

4. Hurycos, B. B. 'mapora3onnnamuka. COOpHUK 3a/1a4 : yueOHOE TOCOOHe 1Mo Kypcam
"I'maporazoaunamuka”, "MexaHuka >KMAKOCTU U raza' 1Mo HanpaBICHUAM
"Ouepromammnoctpoenue”, "Temnosnepreruka” / B. B. Hutycos, B. I'. I'pubun, Mock. 3Hepr. uH-
T (MOU TY). — M. : U3narensckuit jom MOU, 2007. — 80 ¢. — 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, BKJAOYas NpodeccHoHATbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J11M0TeKa 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. ’Kypunaasl 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. HanmonanbHbBIi mopTaJ oHJaiiH 00ydyenns «OTKpbITOE 06pa3oBanue» - https://openedu.ru
16. Opunnanbubiii caiit @eepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJiupoBaHHIO U
MeTpoJiornu - http://protect.gost.ru/

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAUMECHOBAHME
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YueOHbIC ayAUTOPUH IS
MIPOBEICHUS JICKITMOHHBIX
3aHATUH U TEKYIETo
KOHTPOJIA

K-120, MamuaHbBIM

cepBep, KOHIUITUOHED

3an MBI]
B-308, YuebOnas rapTa co CKaMbei, CTOJ IIpenogaBarelis,
ayIUTOpUS TpuOyHa, TOCKa MeToBasi, MUKPO(OH,

MYJIBTUMEAUMHBIN POEKTOP, SIKPaH, 10CKa
MapKepHasi, TeXHUYeCKas arraparypa,
KOMIBIOTEP NEePCOHATbHBINA, KOHAULIMOHED

Y4eOHbIe ayAUTOPHH IS

A-410, YueOnas

mapTa, CTOJ NpeuoJaBaTrciid, CTyJl, IOCKa

MPOBEJICHUS ayautopus "A" MeJIoBast
MPAKTUYECKUX 3aHITUH,
KP u KII
Y4eOHbIe ayAUTOPHH IS I1-32, Yyebnas CTOJI MIpenoiaBaTelis, CToJI y4eOHbIH, CTY,
MIPOBEICHUS ayIuTOpus BEIIAJIKa JUI OJICXKIbI, 10CKA MEJIOBas,
1a00paTOPHBIX 3aHATHHA naboparopuu KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
ra3oJIMHaMUKH KOHAMIIMOHED, MEJI, MapKep, CTHITYC

Y4eOHbIC ayAUTOPHH IS
IIPOBEICHUS
IIPOMEKYTOUHON
arrecTanuu

A-410, YuebOnas
aynuropus "A"

InapTra, CTOJ npernoaaBareiisd, CTyJl, JOCKa
MCJI0Bas

ITomemntenus miis
CaMOCTOSATEIIbHON pabOThI

HTB-303,
JlexunoHnHas
ayIuTOpHUs

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MMChbMEHHBIN, BEIIAJIKA IS OJICHK b,
KOMIIBIOTEPHAs CETh C BBIXOJIOM B MIHTEpHET,
KOMIIBIOTEP MEPCOHATBHBIN, TPUHTED,
KOHJIUIIMOHED

ITomentenus mis
KOHCYJIbTUPOBaHUSA

[1-22, Kabuner
COTPYAHUKOB Kag.
III'T (mpod.
boromonogra T.B.)

Kpecio paboyee, CTeUIax Uil XpaHeHUs
KHMT, CTYJI, IIKaQ AJs OJI€XK/IbI, CTOJI
UCbMEHHBIN, TyM0a, KOMIIBIOTEpHAs CETh C
BbIX0I0M B IHTEpHET, KOMIIbIOTED
MIEPCOHAJIbHBIN

[TomemieHus st XpaHEHUS
o0opy0BaHus U y4eOHOTO
WHBEHTap

I1-036, [ToncoGHOe
ITOMEIEHHE
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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: "Hcnonb30BaHre OCHOBHBIX YPaBHEHUN COXpAaHEHUS [IJI pacuera
[IapaMeTpoB [IPY PABHOBECHOM COCTOSTHUU U JIBUKEHUH HECKUMAEMBIX kuakocTei". (PacueTHo-
rpadudeckas padbora)

Boinonnenue B cpok P3 Ne 2: "[IpuMeHenue teopembl 00 M3MEHEHUU KOJINYECTBA JBUKEHUS 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: "Pacuet mapameTpoB Teuenus B comuie Jlapans" (Pacuetno-
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
BpaILAIOLIErocs INHIPA II0CKONApaJUIEIbHBIM TIOTOKOM HEC)KMMAEMOM KUJIKOCTH"
(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 mHeBMOMeTprueckux 30H10B" (JlabopaTopHas
pabora)

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

3amura nabopatopHoit padoTel Ne 3 "HccnenoBanue NorpaHUYHOTO CJIOST Ha TUIOCKOW CTEHKE
npu 6e3rpagueHTHOM TeueHun" (JlabopaTopHas pabora)

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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