MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA
HaumeHnoBanune o6pa3oBaTeibHOI mporpaMMel: I'mapo3neprernka u Bo300HOB/IsIeMble HCTOYHUKH SHEPTHHA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

AIPOMEXAHHUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbLHBIX OTHOIIEHUIi

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.13

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

6 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

6 cemecTp - 14 yacos;

KoncyabTanum

6 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

6 cemectp - 107,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue

KontpoabsHas padora
PacdeTrHo-rpaguyeckas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CseneHva o snagensuye L3N M3K

Bnageney, Monos. B.B.
[IpenoaBaTenn MaerTndnkatop R61bb6e6C-POPOVVILY-00d45 71c B.B. Ilomos
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K TA.
o pagoBaTeHLHOH il Brageney LLecTtonanosa T.A.
HpOFpaMMBI * Mol ¢ Waentudukatop R :a486bb1-5hest0paI0vaTA-2b920§ H_[eCTOHaJIOBa
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKarOIICH HAEL Braneney ecTonanosa T.A. T.A.
kadenpoi - Mou ¢ Wasnmugnrarop__R§adB6bb1-5hestopalovalA-2b9205 IIlecTomanosa




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBOeHUS] AUCHUILUIUHBI. COCTOUT B U3YYEHUU OCHOB TEOPUHU JBUKECHHUS KUJIKOCTEH U ra30B
Y METOJIOB MX pacdera JJisl OIPE/eIeHMs] IapaMeTPOB I'a30BbIX ITOTOKOB M CHUJIOBOTO B3aUMOJIEHCTBUS
KUAKOCTEH (Ta30B) M TBEPBIX TEJl BO BHEIIHUX U BHYTPEHHUX TEUECHUSIX.
3agauu AUCHUILIMHBI
- U3y4YEeHHE OCHOB TEOPUU JBIKEHUS KHUIKHX U Ta3000pa3HbIX CPe/;
- U3y4eHHE METOJIOB pacyeTa ra30AMHAMHUYECKUX MapaMeTPOB MOTOKA IPY BHEITHEM OOTEKaHUH
TN U JBUKEHHUHU CpeJl B KaHajaX pa3iuyHOu (pOpMBbI AJisl HACATbHBIX U pEaIbHBIX KUAKOCTEH U ra30B;
- U3y4eHHe 0COOCHHOCTEH TeUEHUH 10-, OKOJIO M CBEPX3BYKOBBIX ITOTOKOB,
- U3y4YEeHHE METOJIOB pacyeTa CUIOBOr0 B3aUMOACHCTBHS KUIKOCTEH U Ta30B C TBEPIbIMU
TEJIaMU;
- 3HAKOMCTBO C 3KCIIEpUMEHTAIbHBIMH CIIOCO0AMU U3MEPEHUSI XapaKTEPUCTHK MOTOKA.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMEHOBaHUC KOI[ U HAMUMECHOBAaHUC 3al'lJ'laHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/lﬂ
KOMIIeTeHIIUH HHIMKATOPA T0CTHKEHHS
KOMIICTCHIIUU
[T1K-4 Cnoco6en npunumathb | MJ1-3mk-4 Baageer ocHoBHbIME | 3HATE.
Y4acTHE B IPOEKTUPOBAHUM | METOJAMHU pacy€Ta peKUuMOB - 0COOCHHOCTH MOJIETHPOBAHMUS
00BEKTOB THJIPOIHEPTCTHKU | pabOTHI U IHEPTrETUUECKUX JIAMHHAPHBIX M TYPOYICHTHBIX TCUCHHIT
¥ BO30OHOBIISIEMBIX I0Ka3aTelIel JIeKTpocTaHIuil | WACAIBHON U PeallbHOM HECKMMACMON U
HUCTOYHUKOB SHEPIHH Ha OCHOBE BO300HOBJISIEMBIX CKMMAEMOH JKHIKOCTEH;
MICTOYHUKOB SHEPTHH - METOJIbI pacyueTa ra3oIMHaMHYECKIX

napaMeTpoB pabovmx Cpel B KaHAIax
MIPOU3BOJILHOU (HOPMBI;

- 0COOCHHOCTH TCUCHUH JI0-, OKOJIO H
CBEPX3BYKOBBIX IIOTOKOB;

- BKCHepI/IMCHTaJ'H)HBIG CHOCO6I>I
M3MEpEHUS XapaKTEPUCTUK MTOTOKA;

- METOJIBI pacyeTa CUIOBOTO
B3aUMOJICHCTBHUS KMIKOCTEH U ra30B C
TBep)IBIMI/I TCIIaMHU.

YMETB:
- IPUMEHATH CTaHAAPTHBIE METOAUKHU

pacueTa IBUKCHUA }I(H)IKOCTefl " ra3oB
JAJI pCHICHUA KOHKPCTHBIX 3a/1a4.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHANBbHOW —00pa3oBaTelNbHON mporpamme
['unposHepreTrka U BO300HOBIsIeMble UCTOUHUKH dHepruu (ganee — OIIOII), HanpaBiaeHUs MOATOTOBKH
13.03.02 DnekTposHEepreTuka M HIIEKTPOTEXHHKA, YpPOBEHb OOpa3oBaHMs: BhIcIIee OOpa3oOBaHHE -
OaxanaBpuar.

Bbazupyertcs Ha ypoBHE cpeqHero oo1ero oopazoBaHusl.

Pe3ynbrarhl 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH UCUUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa TUCHUNIMHBI
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 OCHOBHBIC TOHATHS U 195 6 4 45 | 2 - - - - - 9 - Ilooz0mogka K nabopamopHoii padome:
ypaBHEHHsI COXpPaHEHUS CaMOCTOSATENILHOE U3yUYEHHUE JIUTEPATYPHI (CM.
11 OCHOBHBIC TOHATHS U 19.5 4 4.5 2 - - - - - 9 - Metoandeckue ykazanus PIIJI)
ypaBHEHHSI COXPaHEHUS IlodzomogKa K npaKmuyecKuM 3aHAMUAM:
CaMOCTOSATENILHOE U3yUYEeHHUE JIUTEPATYPHI (CM.
Metoandeckue ykazanus PIIJ])
Camocmoamensnoe uzyuenue
HileopemuuecKo20 mamepuana:
CaMOCTOSITENIBHOE H3yYCHHE JTUTEPATYPHI (CM.
Metoanueckue ykazanus PI1J])
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], 17-36, 52-68
[2], 527
[3], T'naBa 1 3amaun Ne 1-3, 11-12 ctp. 7-8,
13-14
[5], Tema Ne 2
2 OjiHOMepHbIE TEYSHUS 44.5 8 45 | 10 - - - - - 22 - Ilodzomogka Kk nabopamopnoii pabome:
2.1 OpxHOMEpHBIE TeUCHNUS 44.5 8 45 | 10 - - - - - 22 - CaMOCTOSATENILHOE N3yUIEeHHUE JIUTEPATyPHI (CM.

Metoandeckue ykazanus PI1J])
I1o020mogka K npakmuueckum 3auAmMuam:
CaMOCTOSATENILHOE U3yUEeHHUE JIUTEPATyPHI (CM.
Metoandeckue ykasanus PIIJI)
Camocmoamenvroe usyuenue
HeopemuuecKo20 Mamepuana:
CaMOCTOATEIILHOE U3yUIECHUE JTUTEPATYPHI (CM.
Metoanueckue ykazanus PI1J])

H3yuenue mamepuanos numepamypHsix

4




UCIOYHUKOB:
[1], 83-117, 181-205, 214-217
[2], 44-66, 119-153
[3], I'maBa 2 3amaum Ne 1-32 ctp. 28-44
[4], TnaBa 2 3amaun Ne 2.14-2.19, 2.23-2.27
cTp. 23-26, 27-29;
[5], Tema Ne 5

Teuenue Bs3KoI
JKHIKOCTH

41

20

3.1

Teuenue Bs3KoI
JKHJIKOCTH

41

20

Tloozomoska Kk nabopamopmuoil pabome:
CaMOCTOSTENIFHOE U3yUCHHE JINTEPATYPHI (CM.
Metonnueckue ykazanuns PI1J])
IIoozomoska K npaKkmuueckum 3auamusim:
CaMOCTOSITEIbHOE U3YyUEHHUE JINTEPATYPHI (CM.
Metoandeckue ykazanus PIIJ])
CamocmoamebHoe uzyuenue
meopemuyecKo2o mamepuania:
CaMOCTOSITEIbHOE U3YUEHHUE JINTEPATYPHI (CM.
Metoanueckue ykazanus PI1J])
H3yuenue mamepuanoe 1umepamypHslx
UCMOUHUKOB:
[1], 276-285, 376-394, 300-375

[2], 174-244
[4], TnaBa 1 3agaum Ne 1.1-1.11, 1.22—1.25 crp.

6-9, 14-15;

[5], Tema Ne 3

Teopus nogodus

IloozomoeKa K npAKMUYECKUM 3AHAMUIM:

4.1

Teopus mogobus

CaMOCTOSITEIbHOE U3YyUEHHUE JINTEPATYPHI (CM.
Metoanueckue ykazanus PITJ])
Camocmosmenbroe uzyueHnue
MeopemuuecKo20 Mamepuana:
CaMOCTOSATENIFHOE U3yUCHHE JINTEPATYPHI (CM.
Metoanueckue ykazanus PI1J])

H3yuenue mamepuanos 1umepamypHslx
UCHIOYHUKOG:

[1], 254-274
[2], 28-43
[4], TnaBa 3 3amaun Ne 3.1-3.6 ctp. 33-36

IImockue Teuenus
HECO)KUMAEMOH
KHUIKOCTH

32

20

Iloozomoexa pacuemno-zpaghuueckozo
3adanus: BrINoHEHWE pacYeTHOTO 3aJjaHus 110
Teme "PacueT moseMHOM CHIIBI M TAPaAMETPOB

5




5.1 [Tnockue TeueHust 32 6 - 6 - 20 - [IOTOKA HA TOBEPXHOCTH BPALIAIOIIETOCS
HEC)KUMAEMOU uuiIuHIpa".
JKUAKOCTH Ilo0zomoeKa K npaAKmMuYecKuUM 3aHAMUIM:
CaMOCTOSTENIFHOE U3yUYCHHE JINTEPATYPHI (CM.
Metoanueckue ykazanuns PI1J])
Camocmosamenbhoe uzyuenue
MeopemuuecKo20 Mamepuana:
CaMOCTOSTENIFHOE U3yUCHHE JINTEPATYPHI (CM.
Metoanueckue ykazanus PI1J])
H3yuenue mamepuanos aumepamypHslx
UCHOYHUKOG:
[1], 118-134, 136-147
[2], 174-244
[3], I'maBa 3 3amaum Ne 3—12, 18-19, 24-30 ctp.
53-57, 61-63, 66—68;
DK3aMeH 36.0 - - - 05 - 335
Bcero 3a cemecTp 180.0 28 14.0 28 0.5 74 335
Hroro 3a cemecTp 180.0 28 14.0 28 2 - 0.5 107.5

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas

aTTeCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OchosHble nonamusA U ypagHeHus, COXpaHeHusl

1.1. OCHOBHBIE IOHATHS U YPaBHEHUS COXPAHEHUS

OcHoBHble NOHATHS U omnpeneneHus. Ilapamerpsl moroka. CBolcTBa JKUAKOCTEW, ra3oB U
napoB. Bsi3kocTh kuakocTed M razoB. PeanbHas u upeanbHasi (HeBs3Kas) KUAKOCTH. OCHOBHbBIE
TEPMOJIMHAMUYECKUE COOTHOIICHUS. [loBEpXHOCTHBIE U MAacCOBbIE CUJIbL. TeH30p HANPsHKECHUH JIst
BA3KON M WAEANBbHOM MKHUAKOCTU. DJIEMEHThl KMHEMATHUKH CIUIOLIHBIX cpea. MeToasl M3ydeHus
JIBUKCHUS JKUIKOCTH. JIMHMM TOKa W BHXpeBble JuHUU. Jlepopmammss u BpamieHue >KHIKON
yactuupl. Teopema ['enbmronbiia. YpaBHeHHsI cOXpaHeHHUs (Macchl, KOJMYECTBA JABMXKCHUS,
MOMEHTa KOJIMYECTBA ABMIKCHHSI W SHEPruu) B HMHTErpaibHON u muddepennmansaoi Gopme.
YacTHble ciiydau.

2. Oonomepibie meyenust

2.1. OnHOMEpHbIEC TECUCHUS

OnHOMEPHOE YCTAaHOBUBIIIEECS IBUKEHUE CKMMAEMOU KUIKOCTU. Poiib ofHOMEpHOrO aHamu3a
IIPU pEUICHUH TeXHHYECKHX 3aaad. CrocoObl MPUBENCHUS IUIOCKUX M TPEXMEPHBIX IOTOKOB K
onHOMEepHOH cxeme TeueHus. OcHOBHbIE ypaBHEHHUs. CKOpocTh 3ByKa. Paznmunbie ¢Gopmbl
ypaBHeHUs »HHepruu. W3osHTponuiiHoe TeueHue. I[lapameTpbl TOpPMOXKEHHS U KPUTHUECKHE
napaMmeTpbl. ['a3oquHaMuveckne QyHKIMH W Ta30JMHAMHYECKUe TaOiuibl. Kputnueckuit pacxo.
CyxuBaroniee comio u comio JlaBans. PexuMbl TeueHHs U M3MEHEHUE MapaMeTpoB MOTOKA MO
nnuHe coruia JlaBans. Pacuer mapamerpoB TeyeHusi B coruie JlaBans CO CKAyKOM YIUJIOTHEHUS.
[TepemeHHBII pexxuM pabOThI CY>KUBAOIIETOCS COTLIA.

3. Teuenue 653K0U HCUOKOCIIU

3.1. TeueHne BA3KOM KUIKOCTH

Vpasuenue nsuxeHuss Habbe-CTokca i BS3KOM HEC)KMMaeMOW KUAKocTH. JlamuHapHOe
yCTaHOBUBIIIEECS TE€UEHHUE BSI3KOM KUAKOCTH B TpyOax. Pacmpenenenue ckopocTeil B mornepeyHoM
ceyeHUu TpyObl. be3pasmepHblii koapduuueHT comnporuBiaeHus. 3akoH XareHa-Ilyaseitnsd.
VYHUBepcallbHbIe 3aKOHBI paclpesieieHus CKopocTh B TpyOe. OcobGeHHOCTH TypOyJIEeHTHOTrO
tedeHus. CreneHb TypOyneHTHOcTU. TpeHue mnpu TypOysneHTHOM TedeHHH. CTaTUCTHYECKHE
XapaKTEepUCTUKU TypOyJNeHTHOCTH. YpaBHeHue PeiiHonbaca mans TypOYJNEHTHOrO Te4YEeHHs
HeckUMaeMoll xuakocTd. TypOyineHTHoe TeueHue B TpyOaX. YHHBEpCalbHbIE 3aKOHbI
COIIPOTHUBIIEHUS Ul TIagkuX TpyO. ['mapaBiauueckoe conpoTuBieHHe TpyOOnpoBoaoB. Paznuunble
BUJIbl MECTHBIX conpoTuBiieHuH. COnpoTUBIIEHNE IPU BHE3AITHOM M3MEHEHMHU ILIOLIAAN KaHAJIOB.
['mnoreza o mnorpaHudyHoM cioe. OCHOBHBIE OCOOEHHOCTM M JOmylleHus. Pacrpenenenue
CKOpoCcTel B morpaHudHoMm cioe. JluddepeHunaibHoe ypaBHEHHE IOTPAHUYHOIO CJOosd JJIf
YCTAaHOBUBILIETOCS TEYEHUS HEC)KMMAEMON JKUAKOCTH. VIHTerpaspHOE COOTHOLIEHHWE —MJIs
norpaHuyHoro ciosi (ypaBHenue Kapmana). YciOBHbIE TONIIMHBI MOTpaHUYHOTO ciosi. Pacuer
JaMUHApPHOTO M TypOyJIIEHTHOrO MOTpaHUYHOro ciosi Ha ractuHe. KoodduuueHTts! TpeHus u
MOTEpU DHHEPruM Npu oO0TekaHUuW IulacTuHbBl. OTphIB mMorpaHuyHoro cios. Cxema OTpbIBa.
OcoOeHHOCTH OTpbIBa JAMUHAPHOTO U TypOYJIEHTHOTO MOrpaHUYHOro cjos. Cuiia CONnpOTUBICHUS
u Oe3pa3MepHbId KOO(PPHUIMEHT CONpPOTHUBIEHUS. XOpPOIIO M IUIOXO OOTeKaemble Tea.
KpbuioBuaHble MpohmiIn U a’dpoJAMHAMHUECKUE PEIIETKH. 3aKOH CONPOTHUBICHMS Ui IMIUHIIPA.
Kpusuc conporunenus mioxo odtexaemsix Tei. [lapagoke lanambepa..

4. Teopusi nooobus

4.1. Teopust mogo06ust



Teopust ¢usudeckoro momodus. Teopust pazmepHoctr. Popmynsl Dypwe. Omnpenensromniue
napameTpbl. [| — Teopema momoous. Kpurtepun momobust m monenupoBanus. Ponb momoOus B
TEOPETHUUYECKUX U SKCIIEPUMEHTAIBHBIX MCCIIEIOBAHUSIX.

5. Ilnockue meuenus HecHcumaemol HCuoKoCmu

5.1. Ilnockue TeueHust HEC)KUMAEMOU KUJIKOCTH

VYpaBHeHue konuuecTBa IBWKeHUS B ¢dopme ['pomexn—Jlamba. BuxpeBoe u 0Oe3BUXpeBOC
teueHusi. CootHomenus Komm—Pumana. Ypasuenue bepuymm m unterpan Kommum-Jlarpanxa.
HavanbHble ¥ rpaHUYHbIE YCIOBUS YPABHEHUI MACAIbHON XKUAKOCTH. DYHKIUA TOKA U NOTEHIHAI
CKOpPOCTM M MX cBoiicTBa. KOMIUIEKCHBIM MOTEHIMAT M KOMIUIEKCHas CKOpOcTh. OMHOPOAHBIN
MOTOK, CTOK (HMCTOK), BUXPh U Aumoyib Ha TiockocTH. [Ipumenenne TOKII k pacuery moToKoB.
OOTexkaHue IWIMHAPA YCTAHOBUBIIUMCS ITOTOKOM HJEAIbHOM >KMJIKOCTH Ha IUIOCKOCTH. Teopema
’Kykosckoro o noasemuoi cusie. [locrynar Yanmneirnna—XKykoBckoro. Teopembl 0 COXpaHIEeMOCTH
NOTEHIIMAIBHBIX M BHXPEBbIX TedyeHWil. (OOTekaHwe Bpamaromerocs UUIuHApa. Buxpu B
UJeaNbHOM KUJKOCTH.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Pacyer miocKuX NOTEHIIMANBHBIX TEYCHUH HEC)KMMAEMOH KUIKOCTH. DYHKIHS TOKA U
NOTEHLIMAJ CKOPOCTU IPOCTENIINX TeueHui (2 yaca);
2. Ucnonb30BaHue TEOPUH Pa3MEPHOCTH JJIsl aHAJIM3a MMPOCTEHIINX 3a1a4 adpOMEXaHUKH (2
yaca);
3. Pacuer TONIMIMHBI TOTPAHUYHOTO CJI0S, CHIIBI TPEHUS U MOTEPU KHHETHYECKON YHEPTHH MIPH
00TEKaHUH TIJIACTUHBI IOTOKOM BSI3KOM KHJIKOCTH (2 Jaca);
4. PacueT naMUHApHOTO U TYpOYJIEHTHOTO MOTPAHUYHOT'O CJIOS Ha MJIACTHHE (TOBEPXHOCTH)
(2 gaca);
5. Pacuer ckopocCTH 3ByKa, KpUTHUECKUX ITAPAMETPOB TEUCHUS U MapaMETPOB MOJIHOTO
TOPMOKEHHUS 110 opMysIaM U TabyiniiaM ra3oiuHaMu4eckux QyHKIuH (2 yaca);
6. Pacuer naBneHuii, CKOpocTel U CONMPOTUBICHUIN NTPH IBHXKEHUH BS3KOM KUJIKOCTH B
Iagkux TpyOax (4 yaca);
7. Pacuer ra3olMHaMU4ECKUX [TapAMETPOB CBEPX3BYKOBBIX TEUEHUH C MPSAMBIM CKaYKOM
YIUIOTHEHUH (2 yaca);
8. Pacuer pacxojia uepe3 CyKUBAIOILIEECS COIUIO IPU N3MEHEHUH HAYAJIbHBIX U KOHEUHBIX
napameTpoB pabouero BemiecTa (2 yaca);
9. Pacuer 0lHOMEPHBIX TEUEHUI C)KMMAEMOM JKUKOCTH B KaHaJIaX IEPEMEHHOMN TIOLIaIN
HorepevyHoro ceueHus (2 gaca);
10. Pacuer razogHaMUUECKUX MapaMeTPOB MOTOKA OJJHOMEPHBIX TeUEHUH N0 hopMyIaM U
Ta0uIaM Ta30IMHAMUYECKUX (PYHKIUH IS pa3InYHbIX ra30B (2 yaca);
11. Pacuer mapameTpoB TeueHHs MpH 0OTEKaHUH LIWIMHAPA MJIOCKONapaliieIbHbIM ITOTOKOM
HeC)KUMaeMou xuakocTi. O0TekaHue Bpalarerocs MuinHapa (2 yaca);
12. Onpenenenue napaMeTpoB TEUEHUS IS pa3IMYHBIX PEKUMOB paboThl cora JlaBans (2
yaca);
13. PacueT TeueHul ¢ UCIIOJIb30BAHUEM MOHITHH KOMIUIEKCHOTO MTOTEHIIAAIa U KOMITJIEKCHOU
ckopoctH (2 Jaca).

3.4. Tembl 1a60paTOPHBIX PadoT
1. UccnenoBaHue MOTPaHUYHOTO CJIOS HA IIIACTHHE (5 4acoB).;
2. UccnenoBanue coruta JlaBans Ha mepeMeHHBIX pexxumax (4,5 gaca).;
3. TapupoBKa MHEBMOMETPHYECKHUX 30HI0B (30H]I ABICHUS TOTHOTO TOPMOKECHHUSI, 30H]]



CTAaTUYECKOT0 JaBJEeHUs, 30H] yriomep) (4,5 yaca)..

3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIEeTEeHIIU

Howmep paznena O11eHOYHOE CPEeJICTBO
3ariaHupOBaHHbIE PE3YJIbTaThl 00YUYEHHUS 110 Kotbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLUIUINHE COOTBETCTBUM C
HHUKAaTOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1/2]3]4]5
3HaTh:
METO/IbI pacyeTa CUJIOBOTO B3aUMOICHCTBUS Konrponbnas padota/KonTponbshas padora Nel "Pacuer
KHUJIKOCTEN U ra30B C TBEPJbIMU TEIaMU V/T-3r1ic4 + | + | 4 | T1&PAMETPOB NOTPAHHIHOIO CIOS, CHIIBI TPEHUS 1
K03(ppULIHEHTOB CONPOTUBIICHHS ITPU B3aUMOIEHCTBUU
peabHOM JKUJIKOCTU C TBEPABIMU TeIamMu."
HKCIEPUMEHTAIbHbIE CIIOCOOBI H3MEPEHNUS TectupoBanue/3amura 1aboparopHoii padotsr Nel
XapaKTEPUCTHUK ITOTOKA VT-31c4 N "TapupoBKa THEBMOMETPUYECKHUX 30HA0B (30H]1 AaBJICHUS
HOJTHOT'O TOPMO>KEHUS, 30H/1 CTATUYECKOT'0 JIaBJIECHUs, 30H]]
yriomep)."
0COOEHHOCTH T€YEHUH J10-, OKOJIO U V/T-311ics I TectupoBanue/3amura 1adbopatopHoil padoTsr Ne2
CBEPX3BYKOBBIX IOTOKOB ) "HccnenoBanue comta JlaBaist Ha nepeMEHHbIX pexuMax."
METO/Ibl pacyeTa ra30JuHaMHUYECKUX TectupoBanue/Tect Nel "T"azoguHamMuyeckue GyHKINN.
rapaMeTpoB pabouMx Cpell B KaHaIax Kputuueckue napamerpsl 1 mapameTpsl MOJIHOTO
MIPOU3BOJILHON (hOPMBI TOpPMO>KEHUs."
NJ1-3nik-4 ]+ |+
TectupoBanue/Tect Ne2 "OcHOBHBIE ypaBHEHUS COXPaHEHMUS.
JIBr>keHMe cpelibl B KaHAJIaX C IEPEMEHHOM IUIOIIAIbI0
MONEPEYHOro ceueHus."
0COOEHHOCTH MOJEIMPOBAHUS JAMUHAPHBIX U TectupoBanue/3amura sadoparopHoii pabotsl Ne3
TypOYJEHTHBIX T€UEHUI HeaTbHON U VT-31c4 P N "HccnenoBaHue MOrpaHUYHOIO CJIOS HA IJIaCTHHE."
peasibHOM HEC)KUMaeMOW U COKMMAaeMoit
KUIKOCTEN
Ymersb:
IIPUMEHSTh CTaHAAPTHBIE METOIMKH pacueTa PacuerHo-Tpaduueckas padoTa/BelinoaHeHne U 3amuTa
JBH>KEHUS )KUJIKOCTEN U Ta30B JJIs PEUICHUS pacueTHOro 3a1anus "Pacuer moa»eMHONM CHIIbI U TAPAMETPOB
KOHKPETHBIX 3a7a4 V/-31ik-4 LT T | T | T | noroka Ha moBepXHOCTH Bpamaromerocs MumMHpa."
KonTponbnas pabora/Kontponbnas padora Nel "Pacyer
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napamMeTpOB MMOTPAHUYHOTO CJIO0SI, CHJIbI TPEHUS U
K03((HUIIMEHTOB CONMPOTUBIICHUS MIPH B3aUMOICHCTBUU
peabHOM JKUAKOCTU C TBEPJIBIMU TeJIaMu."
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 1O JUCIUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. 3amuTa naboparoproit padbotel Nel "TapupoBka THEBMOMETPUYECKHUX 30HI0B (30H]T
JABJICHUSI IOJIHOT'O TOPMOKEHUS, 30H]T CTATUYECKOTO JIaBlIeHUSs, 30H]1 yriomep)."
(TectupoBanue)
2. 3ammTa 1aboparopHoit padotsl Ne2 "HccienoBanue coruta JIaBasns Ha mepeMeHHBIX
pexxumax." (TectupoBanue)
3. 3amuTa naboparopuoit padotsl Ne3 "HccnenoBanue morpaHuyHOro CIos Ha riacTuHe."
(TectupoBanue)
4. Tect Nel "T'azonqunamuueckue Gpynkuuu. Kputnueckue napaMeTpsl U mapaMeTphl MOJTHOTO
TopMoxkeHus." (TectupoBaHue)
5. Tect Ne2 "OcHOBHBIE ypaBHEHHUsI COXpaHEHUs. [[BU)KeHNE cpelibl B KaHalaX ¢ IePEMEHHOMN
ioniaipo nonepeyHoro ceueHus." (TectupoBanue)

Dopma peanuzaruu: [lucemennas pabota
1. BoinmonHeHue U 3ammTa pacyeTHOTo 3a1anus "PacyeT morbeMHOM CHIIBI U TapaMEeTPOB
MOTOKA Ha TTOBEPXHOCTH Bpararomerocs uuianHapa.” (PacuetHo-rpaduueckas padota)
2. Kontponbnas padora Nel "Pacuer mapaMeTpoB MOTpaHUYHOTO CIIOSI, CHITBI TPEHUS
KO3 (UIIMEHTOB COMPOTHUBIICHHUS MTPU B3aUMOJICHCTBUY PEaNbHON )KUJIKOCTH C TBEPABIMHU
tenamu." (KontposbHas paboTta)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:XyTO4YHAsI ATTECTALUSA 110 AUCHHUILIMHE

Orzamen (Cemecmp Ne6)
OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMHU CEMECTPOBOM U SK3aMEHALIMOHHON COCTaBIISIOIINX

B numiom BeICTaBIsIeTCS OIICHKA 32 6 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. 3apsHkuH A. E.- "MexaHnka HEC)KUMAEMBIX U CKUMAEMBIX skujKkocTeil", M3naTenscTBo:
"U3narensckuii jom MOU", Mocksa, 2014 - (590 c.)
http://e.lanbook.com/books/element.php?pll_id=72241,;

2. CamoitnoBuy, I'. C. I'maporazoanHamuka : Y4ueOHUK ISl BY30B 10 CIICIIHATBHOCTH
"Typ6octpoenue" / I'. C. CamoiinoBud. — 2-e u3., nepepad. u jpom. — M. : MammHocTpoeHue,
1990. - 384 c.;

3. Hurycos, B. B. I'maporazonnnamuka. COOpHHK 3a/1a4 : yuyeOHOe mocoOue 1mo Kypcam
"T'mpporazonnnamuka’, "MexaHnKa )KHJIKOCTH U ra3a’ 1o HallpaBJICHUAM
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"Ouepromammnoctpoenue”, "Temnosnepreruka” / B. B. Hutycos, B. I'. I'pu6un, Mock. sHepr. uH-
T (MOU TY). — M. : U3narensckuit jom MOU, 2007. — 80 c. — ISBN 5-9783830-0-1.;

4. I'pubun, B. I'. Mexanuka xxuakocts u raza. COOpHHK 3a7a4 : yaeOHOe mocobue mo Kypcam
"I'maporazoaunamuka”, "MexaHuka >KMAKOCTU U raza' 1o HanpaBiICHUAM
"Ouepromammnocrpoenue”, "Temnosnepreruka” / B. I'. I'pubun, B. B. Hutycos, Mock. sHepr. 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;

5. 'upporazonunamuka: 1abopaTopHbie pabOThI : METOJUYECKOE TTOCOOUE MO KYypCy
"T'maporazonunamuka' 1o HampasieHUsM "DHepromamuHocTpoerue", "Temnosnepreruka" / B. ©.
Kacwuios, JI. 4. Jlazapes, B. B. Hutycos, u ap., Mock. snepr. ua-t (MOU TVY). — M. : U3a-Bo
M5H, 2005. - 88 c.

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

5.2 JIunieH3MO0HHOE ¥ CBOOOTHO PacpPoCcTPaHsieMoe MPOrpaMMHOe ofecreyeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepanmonHas cucreMa cemeiicTpa Linux;

4. Buneoxondepenuuu (Maiian, Coepmkas, BK u np);

5. SmathStudio.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

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

5. ba3a naHHbIX )KypHaJioB u3nareancTBa Elsevier - https://www.sciencedirect.com/

6. DiieKkTpoHHBIE pecypchl u3aareabeTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

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

9. HanmoHasibHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 9BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

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

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

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

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

15. HauMoHaIbHBII mopTAaJl OHIalH 00yyeHusi «OTKpbITOE 0Opa3oBanue» - https://openedu.ru
16. Opunnanbubii caiit Pe1epaibHOI0 AreHTCTBA 110 TEXHUYECKOMY PeryJIMpoBaHHI0
MeTpoJioruu - http://protect.gost.ru/

17. OrkpbITasi yauBepcuterckas nupopmanuonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

Tun nomemenns Homep aynutopumn, Ocnamenne
HAaMMCHOBAaHUE
VYuebnslie aynutopun uit | JK-120, MamuHHBIH cepBep, KOHIULMOHED
MPOBEJCHUS JICKIIMOHHBIX 3an MBI]
3aHATHU U TEKYLIETO I1-26, YueOnas CTOJI TIperno/iaBaTesi, CTON yu4eOHbI|, CTYII,
KOHTPOJIA ayIuTOpHUs BEIIAJIKa JUIsl OJEXK b, JOCKA
WHTEPAKTUBHAsL, KOMIIBIOTEPHAs CETh C
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BBIX0JIOM B VIHTE€pHET, KOHJAUIIOHEP

VY4eOHble ayTUTOPUH IS
IIPOBE/ICHUS MPAKTHUECKUX
3ansatuii, KP u KII

K-120, MamuHHEIHT

cepBep, KOHIUITUOHED

3an UBI]
I1-25, Yuebuas CTOJI TIPEIOIaBaTesl, CTON y4eOHBIH, CTYII,
ayIUTOPHS BelIajaKa I OJEKIbI, TOCKa

WHTEpPaKTUBHAsI, KOMIIBIOTEPHAS CETh C
BBIXOI0M B MIHTEpHET, KOHAUIIMOHED,
y4eOHO-HarIs AHOE 1Tocodue

VYyeOHbIC ayIUTOPUU IJIS
MIPOBE/ICHUS
1a00paTOPHBIX 3aHATUI

K-120, MammHHBIH

cepBep, KOHAULILOHED

3an MBI]
[1-33a, JlabopaTopus CTOJI, CTYJI, CTOJI TUCbMEHHBIN, TyMOa,
["azonnHamuku 1ab0paTOPHBIN CTEH]], KOHTUITHOHED
I1-33, JlabopaTopus CTYJI, CTOJI TUCbMEHHBIN, TyMOAa,
["azopnHamMuKu 1a00paTOPHBINA CTEH]T, 000PyIOBaHHE IS

HKCIEPEMEHTOB, HAOOPBI
JEMOHCTPALMOHHOI0 000PYAOBaHUs

I1-32, YuebOnas

CTOJI TIPETOIaBaTesl, CTOJI yU4eOHBIH, CTYII,

ayIuTOpus BelIaJIKa JUIsl OACKIbI, JOCKa MEJIOBas,
naboparopuu KOMIIBIOTEPHAsI CETh C BBIX0JI0M B MIHTEpHeT,
ra30MHAMUKA KOHJIMITUOHEP, MEJI, MapKep, CTUITYC
VYueOunbie aynuropuu g | K-120, MammHHbINH cepBep, KOHIUIMOHEP
MPOBEJCHUS 3an MBI]
MIPOMEXKYTOUHON I1-21, Yuebnas CTOJI TIPEIOIaBaTesl, CTOJI yU4eOHBIH, CTYII,
aTTecTaluu ayIuTOpus JI0OCKa UHTEPAKTUBHAS, KOMITBIOTEPHAs CETh C
BBIX0JIOM B IHTEpHET, KOHTUIIMOHED, MET,
MapKep, CTHITYC
[Tomemenus st I'-206, Kpeciio padbouee, CTYII, mKad s
CaMOCTOSITENIbHOM PabOoThI AcnupaHTckast JIOKYMEHTOB, CTOJI MUCbMEHHBIH, TyMOa,

kadenpst "T'BUD"

KOMIIBIOTEpHAs CETh C BBIXOJAOM B lIHTEpHET,
KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,
KOHJIUITHOHED

Tlomentenus niist
KOHCYJIbTHPOBAHUSI

I1-27, IleperoBopHas

[TomemeHus s XpaHeHUS
000pyI0BaHUs U Y4€OHOTO
WHBEHTapS

[1-05a, JTaboparopus
A’pOTMHAMHKH

I1-036, [ToncoGHOe
ITOMEIIEHHE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

AnspomexaHuka

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

Tect Nel "I"azonmunamuueckue pyHkunu. Kputnueckue mapaMeTpsl U apaMeTphl MOJTHOTO
TopMokeHusd." (TecTupoBaHue)

Tect No2 "OcHoBHbBIEC YpaBHEHUS COXpaHEHUs. J[BUKEHHE Cpelibl B KaHalax ¢ IEPEMEHHOMN
ionIaipto nonepeyHoro ceueHus." (TectupoBanue)

Kontponbnas padota Nel "Pacder mapameTpoB MOrpaHUYHOTO CJI0SI, CHJIBI TPSHUSI U
KOX((UITMEHTOB COTIPOTHBIICHUS TTPH B3aUMOJICHCTBUY PEATBHOMN YKHUIKOCTH C TBEPIBIMHU
tenamu." (KoHTposibHas paboTa)

3amuta nadoparoproii padotel Nel "TapupoBka MTHEBMOMETPHYSCKHUX 30HIOB (30HT JaBIICHUS
MOJIHOTO TOPMOXKEHHS, 30H]] CTaTUYECKOro aaBienus, 3011 yriaomep)." (TectupoBanue)
3amuta nadoparoproi padotel Ne2 "HccnenoBanue coruta JlaBais Ha IepeMEHHBIX peKkuMax."
(TectupoBanue)

3amuTa naboparopHoii padotsl Ne3 "MccnenoBanue morpaHuYHOro CJI0s Ha MIacTHHE."
(TectupoBanue)

BrinmonHeHue u 3amuTa pacueTHOro 3aanus "Pacder moIbeMHON CHIIBI M TApaMETPOB MOTOKA
Ha TIOBEPXHOCTH Bparfaromierocs nuiuaapa." (PacuetHo-rpaduueckas padora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

HNunekc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasgen nucHuIuinHe! KM: L 2 3 4 0 6 /
paszena AIeI et Henens 4 6 8 | 10 | 12 | 14 | 14
KM:
1 OcHOBHBIE TIOHATHUS U YPaBHEHHS
COXPaHCHHUS
11 OcCHOBHBIE TIOHATHUS U YPaBHEHHS + N N + N
COXPaHCHHUS
2 OnHoMepHBIE TeUeHUs
2.1 OnHOMEpHBIE TEUEHUS + + + + + +
3 TeueHnue BA3KOU KUIKOCTU
3.1 Teuenune BA3KOM KUIKOCTH + + + + + + +
4 Teopus mogoOus
4.1 Teopus nogoOus + + + +
5 IIitockne TeyeHnsa HeCKUMaeMOH
SKUJIKOCTH
51 [T1ockue TeueHUs HECKUMAEMON + + +
SKUJKOCTH
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BecKM,%:| 5 | 5 [ 15 | 15 | 15 | 20 | 25 |
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