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TYPBOMAIINH
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Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:
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Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
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Yacos (Bcero) no yueoHomy
IIAHY:
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Jexnun

3 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

3 cemecTp - 32 yaca;

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 95,7 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heab ocBoeHHs] AUCHUILIMHBI:
TypOOMamuH s

HUCCIIENOBaHUI
MaIIMHOCTPOCHHUS
3agauyu AUCHUILIAHBI

U3y4eHue

HCIIOJB30BaHUA  HUX

COBPEMEHHBIX METOJOB DKCIEPUMEHTAIBHBIX
B PCLICHUH

3aaa4  SHCPreTU4ICCKOro

- U3y4eHHne nH(OPMALIUK O COBPEMEHHBIX CPE/ICTBAX U3MEPEHHUS MTapaMeTPOB MapOBOI0 U

Ta30BOI'0 IIOTOKA,

- U3y4€HHE METOJMK U3MEPEHHsI OCHOBHBIX ITaPaMETPOB MapOBOr'0 U I'a30BOr0 MTOTOKA HA MOJEIISAX
3JIEMEHTOB NMPOTOYHON YaCTH TYpOOMAIINHBI;

- U3y4€HHE METOJMK OLEHKH a3pOAMHAMUYECKOM 3(()EeKTUBHOCTH 3JI€MEHTOB IPOTOYHOM yacTu
TypOOMaIIMHBI HA OCHOBE U3MEPEHHBIX MTapaMeTPOB ApOBOTO U ra30BOI0 MOTOKA.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-1 CnocoGen k Hay4HO-
UCCIIEIOBATEIIbCKOM
JeSTeIbHOCTH B chepe
HEPreTUYECKOTO
MaIIHHOCTPOCHUS

N -1nk-1 Beimonnsier
TEOPETUYECKHE U
AKCIIEPUMEHTAIbHBIE
MCCJIEIOBAHMUSI TIPOLIECCOB,
MIPOUCXOISAIINX B O0BEKTAX
npodeccuoHanbHOMI
JIeATeTbHOCTH

3HATh:
- METO/Ibl pacyeTa YKOHOMUYECKOM

3P HEKTUBHOCTH JIEMEHTOB MPOTOUHBIX
yacTell TypOOMAaIIMH Ha OCHOBE
MOJIyYEHHBIX 3KCIIEPUMEHTAIBHBIX
JAHHBIX

- METOIbl U3MEPEHHsI PACX0JI0B MAPOBBIX U
ra30BbIX CpEJ;

- METO/Ibl OCPETHEHUS TapaMETPOB
[IOTOKOB, CYIIIECTBEHHO HEPaBHOMEPHBIX
10 CEYEHHUIO;

- MCTObI USMEPCHHA ITapaMECTPOB
MIApPOBBIX U T'a30BbIX TOTOKOB.

YMETh:

- IPUMEHSTh METO/IbI U3MEPEHUS
apaMeTpoB MApOBBIX U I'a30BbIX TOTOKOB
B DKCTIEPUMEHTAIBHBIX HCCIEJOBAHUAX Ha
MOJIEJISAX 3JIEMEHTOB MIPOTOYHBIX YaCTEH
TypOOMAIlINH;

- IPUMEHATH METO/Ibl OCPETHEHUS
apaMeTpoB MOTOKOB C UCIIOJIb30BAHUEM
HKCIEPUMEHTAIbHBIX JAHHBIX,
MOJTYYCHHBIX B KCIIEPHMEHTATbHBIX
UCCIIEIOBAaHUSIX Ha MOJIENIAX 3JIEMEHTOB
MPOTOYHBIX YacTel TypOOoMaImH;

- IPUMEHATh METO/Ibl U3MEPEHHS PACX0JI0B
MapOBBIX U Ta30BBIX CPEJI B
HKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUSAX;

- IPUMEHSTh METOJIbI pacyera
HKOHOMHYECKON 3P PEKTUBHOCTH
AJIEMEHTOB MIPOTOYHOM YaCTH
TypOOMAaIIHBI HA OCHOBE MOJIy4YEHHBIX
HKCIIEPUMEHTAIBHBIX JAHHBIX.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
lazorypOunHbIe, MapoTypOUHHBIC ycTaHOBKH U apuratenu (ganee — OITOIT), HanpaBneHUs MOATOTOBKH
13.04.03 DuHeprernueckoe MAaIIMHOCTPOCHHE, YPOBEHb O0Opa30BaHUsA: BBICIICE OOpa3oBaHUE -
MarucTparypa.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Mertopl H3MEpeHHs 56 3 8 16 - - - - - - 32 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
apaMeTpoB MapOBBIX U IToBTOpenune maTepuana mno paszaeny "MeToas
ra30BbIX TIOTOKOB U M3MEpEeHNs] apaMeTPOB MapPOBbIX U Ta30BbIX
00paboTku MIOTOKOB U 00PabOTKH HKCIIEPUMEHTAIIBHBIX
3KCIIEPUMEHTAIIbHBIX JTAaHHBIX"
JTAHHBIX Iloozomogka K 1adopamoproii pavome: Jns
11 MeToab!l U3MepeHus 56 8 16 - - - - - - 32 - BBITIOJTHEHMS 33/1aHHUH 110 T1a00paTopHOH padoTte
HapaMeTpoB MapOBBIX U HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
T'a30BBIX TIOTOKOB U 3a71a4M BBITIOJHEHHMS JTaOOpaToOpHOI paboTHI, a
00paboTkn TaK K€ N3y4UTh BONPOCHI BApHAHTOB
9KCTIEPUMEHTAIBHBIX 00paboTKH pe3yIbTaTOB 110 U3YIEHHOMY B
JaHHBIX paszene "MeToabl n3MepeHns napaMeTpoB
MAPOBBIX U TA30BBIX IOTOKOB U 00PabOTKH
IKCIIEPUMEHTAIBLHBIX TaHHBIX" MaTepualy.
Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[IpopaboTka JEeKINH, BEIOTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTh
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], cTp. 83-88
[2], cTp. 32-57
[4], cTp. 12-21
2 MerTo b1 OCpeHeHUS 42 4 12 - - - - - - 26 - Ilodz0mogKa K meKyuiemy KOHmpoio:
nnapameTpoB INoBTOpenue maTepuana mno pasaeny "MeToabl
HEpaBHOMEPHBIX OCpeHEHHs TapaMeTPOB HEPABHOMEPHBIX
IIOTOKOB MOTOKOB"
2.1 MertobI OcpeTHEHUS 42 4 12 - - - - - - 26 - Iloozomoeka K rabopamopnoii padome: J1ns
rapameTpoB BBITIOJIHEHHS 33/IaHUH 110 JJabOpaTopHOii paboTe
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HCPABHOMCPHBIX
IIOTOKOB

HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ U3y4YUTh BONPOCHI BApHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "MeToIsI OCpeIHeHHS TapaMeTPOB
HEpaBHOMEPHBIX IIOTOKOB" MaTephaiy.
Ilo020mo6Ka K ayOumopHovim 3aHAmMuAM:
ITpopaboTka IeKINH, BEIIOTHEHHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[3], cTp. 250-257

3 Mertopl H3MEpeHHs 28 4 4 - - 20 - Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
pacxo/10B MapoBBIX U IToBTOpeHune maTepuana mno pasaeny "MeToabl
ra30BBIX Cpejl M3MEPEHNUs PacXo/I0B MapOBBIX U ra3oBbIX cpex’”
3.1 MeTtobl U3MepeHus 28 4 4 - - 20 - Ilodzomoeka K nadbopamopnoit padome: Jlns
pacxo/10B MapoBbIX U BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe

ra30BbIX Cpel HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a[1au BBHITIOJIHEHNUS Ta00paTOpHOH paboTHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazzene "MeTo bl H3MEPEHHsI PacXo0B
MapOBBIX U TA30BBIX Cpea’ MaTepHaiy.
Ilo0zomogka K ayOumopHvlm 3aHAMUAM:
[IpopaboTka JeKIIH, BEIOTHEHUE U
MOJICOTOBKA K 3amute jab. paboThl
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[5], cTp. 183-189
3adeT ¢ OLEHKOM 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 16 32 - 0.3 78 17.7
Hroro 3a cemecTp 144.0 16 32 - - - 0.3 95.7

IIpumeuanue: Jlex — nexiuu; J1ab — nabopatopusie padotsl; [Ip — npaktnueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Memoovl usmepenus napamempos NApoewIx U 2a308blX NOMOKO8 U 00padbomKu
9KCHEPUMEHMATIbHBIX OAHHBLX

1.1. MeTtoabl U3MepeHus NapaMeTPOB MAPOBBIX U Ta30BbIX TOTOKOB U 00pabOTKH
JKCIIEPUMEHTAIIBHBIX JaHHBIX

Teopernueckre OCHOBBI H3MEPEHMS JABICHHUS W OIPENCICHUS BEKTOpPA CKOPOCTH
ITHEBMOMETPUYECKUMH INpUeMHUKaMu. [IpuemMHMKM monHoro npasieHus. VX XapakTEpUCTUKH.
IIpueMHUKHN cTaTU4yecKOro nasieHusd. MXx xapakrepucTtuku. MeTonbl M3MEpEHHs TeMIepaTypsl
noroka. I[IpuemMHMKM 111 onpeneneHus BEIWYMHBI CKOpocTH. lIpueMHuKM 118 onpeneneHus
HallpaBJIeHUsI CKOPOCTU. lIpreMHUKHM Mg ONpelNecHUsl BEIUYMHBI M HAIIPaBICHUS CKOPOCTH B
JIBYMEpHbIX  MnoTokax. LumnuHapuyeckue npueMHukd. YedeBuuleoOpas3Hble  IPUEMHHKH.
KoHnueckne W KIMHOBHJAHBIC IPUEMHMKHU. [IpueMHHMKM [UI1 ONpeneNeHus BEIUYMHBI H
HalpaBJIeHUs CKOPOCTH B IIPOCTPAHCTBEHHBIX MOTOKAaX. OCOOEHHOCTM MPUEMHUKOB IS
ONpENETeHUsT CKOPOCTH B  JO3BYKOBBIX M  CBEPX3BYKOBBIX IIOTOKax. ['pamympoBka
ITHEBMOMETPUYECKMX IPUEMHHUKOB. MeETOAbl OLIGHKM  HEONPENECIIEHHOCTEH  IOJyYEHHBIX
pe3ysbTaToB. MeTonuyecKrue HEONPEAEICHHOCTH KOCBEHHOIO ONPECIICHU IapaMETPOB ra30BOro
IIOTOKA THEBMOMETPUYECKMMH NIPUEMHUKAaMU. IHEpIIMOHHBIE XapaKTEPUCTUKU MaHOMETPUUECKUX
U BaKyyMHBIX IHEBMOTpacc. VIHENMOHHBIE XAPAaKTEPUCTHKU IKUAKOCTHBIX MAaHOMETPOB H
MaHOMETPOB C YIPYI'MM YYBCTBHUTEIbHBIM 3JIEMEHTOM. MaJOMHEPLUOHHBIE NATUYUKHU JABIICHUS.
MexaHnuueckue W aKyCTMUECKME  XapaKTEpUCTUKH  MEMOpPaHHBIX  JaTYMKOB  JIaBJICHMS.
YyBcTBUTENBHOCTD JaTunka. COOCTBEHHAs aKyCTHUECKas 4acToTa. TeH30MeTpUUYECKUe, EMKOCTHBIE
U IIb€30METPUYECKUE JaTuyuKu. M3mepurenbHbl KaHain. YactoTra cOOCTBEHHBIX KOJEOAHHUH.
[TocTaHOBKA 3KCIIEPUMEHTAIBHBIX HCCIEAOBAHUM B a’poauMHaMHKe. A3pOJUHAMUYECKHE TPYOBI.
TexHuka  a’pOAUMHAMUYECKOIO  DKCIIEPUMEHTAa IIPM  JO3BYKOBBIX  CKOpOCTAX. TexHHKa
a’pOJIMHAMUYECKOTO  SKCIEPUMEHTa MpH  OONbIIMX JIO3BYKOBBIX  CKOPOCTSX. Onenka
a>pOIMHAMUYECKON I(PPEKTUBHOCTH 3JIEMEHTOB NPOTOYHOH YacTh TypOOMAamIMHBI Ha OCHOBE
U3MEPEHHBIX MapaMeTpoB IMAapoOBOrO M Tra3oBOro MoToka: AU(@y30psl M BBIXJOMNHBIE MATPYOKH
TypOOMaIIHH.

2. Memooui OCDQOHBHM}I napamempos HepasHOMEPHbIX NONMOKOE8

2.1. Meronb! ocpeiHEHUS TapaMeTPOB HEPABHOMEPHBIX MIOTOKOB

TeopeTnueckre OCHOBBI OCPEAHEHUS TapaMEeTPOB HEPAaBHOMEPHBIX MTOTOKOB JJIsl IPUBEICHUS K
onHOMepHOH 3anaye. CriocoObl OCpeAHEHUs MOTOKOB. 3ajaya MPaBUIBLHOIO OCPEIHEHHS MOTOKA.
Crioco0bl ocpeTHEeHHs NIPH COXPAHEHWH CYMMapHOTO MMITYJbCa MOTOKAa U CyMMAapHOH BEIUYHHBI
sHTponMHU. VX mpenMyIiecTBa W HEIOCTAaTKH. YCIOBHS IM0a00Ms TOTOKOB. HemocpencTBeHHOE
U3MEPEHUE CpEeJAHEro 3HAa4YeHHs HeCKOoJbKUX aaBieHuid. lllaroBele ocpeaHsmonme rpeOeHKH
MIOJTHOTO J1aBJieHus. HeocpenHstone MpueMHUKH B CXeMaxX OCPEIHEHUSI.

3. Memooul U3BMepPEeHUs pacxodoe napoesvlx u 2ca3oesvlx cped

3.1. MeToap!1 n3MepeHust pacXoq0B MapOBbIX U Ia30BbIX CPE.l

OcHoBbl Teopun. OCHOBHBIE pacyeTHble (OpMyJbl s ompeaeneHus pacxonaa. CraHgapTHbIE
cykuBaromuecs: ycrpoictBa. OcoOeHHOCTH UX NMpuUMeHeHHs. OCHOBHbBIE CBEIEHUS O METOAMKE
pacuera cykuBaromuxcs ycrpoictB. KoadduumeHTsl pacxosia u ux ornpeesieHue B SKCIIEPUMEHTE.
Metonbl OLIEHKM HEOIpPENeIEHHOCTEN MOJMyYeHHbIX pe3ynbTaToB. OmnpeneneHne IIOTHOCTH
u3MepseMo cpesibl. MeTo1bl U3MEPEHUS PacXo/ia Ha BXO/E B UCCIIEyEMYIO MOJIENb U HA BBIXOJE.

3.3. TeMbl IPaAKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO



3.4. TeMbl 1a00paTOPHBIX padoT
1. Onpenenenne 3HEPreTHUECKUX XapaKTEePUCTUK B INIOCKOM AU} (y30pHOM KaHale pu
0€30TPBIBHBIX U OTPHIBHBIX peXUMax TeueHus (4 yaca);
2. OnpezeneHue BIUAHUSA YITIOBBIX TOYEK M TOUEK U3JI0Ma TOBEPXHOCTH Ha paclipeieieHue
JIaBJICHUH U CKOPOCTEH B IUIOCKOM AU PY30pHOM KaHaie IpU O€30TPHIBHBIX U OTPHIBHBIX
pexxumax TeueHus (6 9acoB);
3. Onpenenenue myJbCaMOHHBIX XapaKTEPUCTHK MPUCTEHOYHOTO IaBJICHUS B TYpPOYJICHTHOM
HOTPaHUYHOM CJI0€ NPH KOH(PY30pHOM, Oe3rpaiueHTHOM U AU} Py30pHOM TeUeHHH B
IUIOCKOM KaHase (6 4acoB);
4. OcpeaHeHue 1aBJIeHUs OJIHOIO TOPMOKEHUS U CTATUYECKOI'0 IaBJICHUs Ha BXOJIE B
TUIOCKUH TG PY30pHBIA KaHaN 1JIs IPUBEACHUS OCPETHEHHOTO IMOTOKA K OJJHOMEPHOMY IIPH
0€30TPHIBHBIX U OTPBIBHBIX PEKUMaX TeueHHs (6 4acoB);
5. Onpenenenne ko3¢ (HUIMEHTA TOTHBIX TOTEPD U MOJIEH CKOPOCTEH Ha BXOJIE€ B MOJIETb
oe3nuddyzopnoro BerxsonHoro natpyoka LB/l typounst K-1000/6,8/50 nna ADC npu
CYILIECTBEHHOM HEPaBHOMEPHOCTH MOTOKa (6 4acoB);
6. TapupoBKa MEPHOTO CYKHBAIOLIETOCs COIUIa o 00pa3oBoMy coruty BurommuHnckoro (4
yaca).

3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



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

3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHNUS 110
THCIUTIIIMHE
(B COOTBETCTBUH C pa3zeiioM 1)

Konpr
WHUKATOPOB

Howmep paznena

JUCLUILIMHEI (B

COOTBETCTBHH C
n.3.1)

1]2] 3

O1neHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

3HATh:

MCTOABI USMEPCHHS ITApaMETPOB ITAPOBBIX U
ra30BbIX ITIOTOKOB

N-1nk1

JlaGopaTtopHas pabota/JlaGoparopnas padota Nel
"OnpeneneHne YHEPreTUUECKUX XapakKTEPUCTUK B IIJIOCKOM
b dy30pHOM KaHalle TPU OE30TPHIBHBIX M OTPHIBHBIX
pexuMax TeueHus "

JlaGopaTopHas pabora/JlaboparopHas padoTa No2
"OrnpezeseHne BIUSHUS YIIIOBBIX TOUEK U TOYEK M3JI0Ma
MOBEPXHOCTH Ha paclpe/esieHre JaBIeHUN U CKOpOCTel B
w1ockoM JudPy30pHOM KaHaje MPU OE30TPHIBHBIX U
OTPBIBHBIX pEeKUMaxX TeUeHUs"

JlabopaTtopHas pabota/JlaGoparopHas padbota Ne3
"OnpezneneHue MyabCallMOHHBIX XapaKTEPUCTUK
MPUCTEHOYHOTO JIABJICHUS B TYPOYJICHTHOM OTPaHUIHOM
clioe pu KoHPY30pHOM, Oe3rpaueHTHOM U Auddy3opHOM
TE€YEHHUHU B IJIOCKOM KaHase"

MCTOAbI OCPCAHCHUS [1apaMCTPOB ITIOTOKOB,
CYIIECTBECHHO HEPABHOMCPHBIX MO CCYCHUIO

W/I-1nka

JlaGopartopHas pabota/JlabopaTopHas pabora N4
"OcpenHeHue AaBICHUS TOJIHOTO TOPMOXKEHUS U
CTaTUYECKOTO JIaBJICHUS Ha BXOJE B IJIOCKUH U dYy30pHBIit
KaHaJ JUIsl IPUBEACHUS OCPETHEHHOTO IMTOTOKA K
OJTHOMEPHOMY NP O0€30TPBIBHBIX M OTPBIBHBIX PEKUMAX
TeyeHus"

METOJIbI K3MEPEHHSI PACXO0JIOB MAPOBBIX M Fa30BhIX
cpen

NJI-1nk-1

JlaGoparopnas pabota/JlabopaTopHas pabora Ne6
"TapupoBKa MEPHOTO CYKHBAIOIIETOCS COIIA 1O
o0pa3noBoMy comy Butommnckoro"

METO/Ibl pacuera S3KOHOMUYecKoi 3 (HEeKTUBHOCTH
HJIEMEHTOB MPOTOYHBIX YacTel TypOOMAaIINH Ha

NJI-1nk-1

JlabopaTtopHas pabota/JlaGoparopHas padota Ne5
"Onpenenenne Kod3PpPuUIMEHTa MOTHBIX MOTEPh U MOJIEH




OCHOBC IIOJTYYCHHBIX 3KCIICPUMCHTAJIbHBIX JaHHBIX

CKOPOCTEH Ha BXOIe B MOJieb 0e311uddy30pHOTO
BbIxJonHoro narpyoka LB/ Typounst K-1000/6,8/50 s
ADC npu CyleCTBEHHOM HEPAaBHOMEPHOCTH MOTOKA"

YMmerh:

MIPUMEHSTh METOJIBI paciyeTa SKOHOMUYECKOM
3¢ (HEKTHBHOCTH 3JIEMEHTOB MTPOTOYHOMN YaCTH

JlabGopaTtopHas pabota/JlaboparopHas padota Ne5
"Onpenenenne ko3 (HUIMEHTA MOTHBIX TOTEPh U IMOJICH

TypOOMaNIuHbBI HA OCHOBE MOJIYYSHHBIX N-1nk1 CKOPOCTEH Ha BXOJIe B MoJielb 0e31udy30pHOTO
IKCIIEPUMEHTAILHBIX JTAHHBIX BeIxytonHoro natpyoka LIB/] Typounst K-1000/6,8/50 must
ADC npu CymecTBeHHOW HEPaBHOMEPHOCTH MOTOKA"
MIPUMEHSITh METOJIBI I3MEPEHUS PACX0JI0B TTAPOBBIX JlaboparopHas pabota/Jlaboparoprast padota Ne6
Y Ta30BbIX CPEJl B IKCIIEPUMEHTATIbHBIX NA-1nka "TapupoBKa MEPHOTO CYKHBAIOIIETOCS COILIA IO
HCCIIEOBAHUSX o0OpasnoBomMy coruty ButommHckoro"
MIPUMEHATHh METOJIbI OCPEIHECHHS MTapaMeTPOB JlaboparopHas pabota/Jlaboparoprast padorta No4
MMOTOKOB C MCIOJIb30BaHUEM SKCIIEPUMEHTABHBIX "OcpenHeHue 1aBIeHUs MOJIHOTO TOPMOKEHUS U
JAHHBIX, TOJIYYCHHBIX B YKCIIEPUMEHTATBHBIX V-1 CTaTHYECKOTO JIaBJICHUS Ha BXOJC B IJIOCKHUH U HY30pHBIIA
UCCIIETOBAHMIX HAa MOJIEIISIX AJIEMEHTOB KaHaJ JiJIs MPUBEIEHUS OCPEIHEHHOTO MOTOKA K
MIPOTOYHBIX YacTel TypOOMaIIiH OJTHOMEPHOMY TIPH OE30TPHIBHBIX M OTPHIBHBIX PEKUMAaX
TeyeHus"
MIPUMEHATHh METOJIbI U3MEPEHHS TTAPAMETPOB JlabopaTtopHas pabota/Jlaboparopnas padota Nel
MapOBbIX U Ta30BBIX MOTOKOB B "OnpeneneHne SHEPreTUIECKUX XapaKTEPUCTUK B TNIOCKOM
IKCIIEPUMEHTAILHBIX HCCIICAOBAHUIX HA MOJCIIAX 1 (GHy30pHOM KaHAJIe TIPH OE30TPHIBHBIX M OTPBIBHBIX
AJIEMEHTOB MPOTOYHBIX YACTEeH TypOOMaIIuH peKUMax TeueHHs "
-1k JlabopaTtopHas pabota/JlaboparopHas padota No2

"Onpezenenne BIUSHUSA YII0OBBIX TOUEK U TOUYEK M3JI0Ma
MOBEPXHOCTH HA pACHPEICIICHUE JAaBJICHUN U CKOPOCTEN B
wiockoM audy30pHOM KaHase nmpu O€30TPHIBHBIX U
OTPBIBHBIX PEKUMAX TEUCHHUS"

10




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
3 cemecTp

®Popma peanuzarun: Cmemannas popma
1. JTabopaTtopHas pabota Nel "Ornpezenenre S3HEPreTHIECKUX XapaKTEPUCTUK B TNIOCKOM
nuddy3opHOM KaHae Tpu 0€30TPHIBHBIX U OTPHIBHBIX pexxuMax TeueHus" (JlabopaTopHas
pabora)
2. JJabopaTtopHnas pabota N2 "OnpeseneHue BIUsSHUS YIIOBBIX TOUCK M TOUYEK U3JIOMa
MOBEPXHOCTH Ha pacIpeesieHle JaBIeHUH U CKOPOCTEH B INIOCKOM AU PYy30pHOM KaHaIe IpU
0C30TPHIBHBIX M OTPBIBHBIX pekuMax TeueHus" (Jlaboparopnas paborta)
3. JlabopaTtopHas pabota Ne3 "Onpenenenne myabCalliOHHBIX XapaKTEPUCTUK TPUCTEHOYHOTO
JaBJICHUS B TYpOYJIEHTHOM MOTPAHUYHOM CJI0€ TP KOH(Y30pHOM, Oe3rpaIueHTHOM U
muddy30pHOM TeueHUH B miockoM kanaine" (JlabopaTopHas pabora)
4. Jlaboparopnas pabota Ned "OcpenHeHue 1aBjaeHUs MOJTHOTO TOPMOKEHUS U CTATUYECKOTO
JABJICHUSI HA BXOJIE B TUIOCKUH qu(Py30pHBIN KaHAT JUIsI MPUBEIACHHS OCPESTHEHHOTO MTOTOKA K
OJIHOMEPHOMY IIpH OE30TPHIBHBIX M OTPHIBHBIX pexxumax Teuenus" (Jlaboparopnas padota)
5. JTabopatopHas padora Ne5 "Omnpenenenue ko3 PUITMEHTA MTOJHBIX TOTEPh U MOJICH
CKOpOCTeil Ha Bxojie B MoJienb 0e3nuddy3zopHoro BeixionHoro narpyoka LIB/] Typounsr K-
1000/6,8/50 s ADC npu cymiecTBeHHONW HepaBHOMEpHOCTH moToka" (JlabopaTopHas pabora)
6. JTabopatopHas padota Ne6 "TapupoBka MEPHOTO CY>KUBAIOILIETOCS COILIA IO 00Pa31I0BOMY
comy Burommnckoro" (JIlaboparopnas padota)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE

3auem c ouyenxoti (Cemecmp Ne3)
Ouenka omnpezensercss B cooTBeTcTBUM ¢ [lonoxeHnem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3a4E€THOM COCTABIISIOIINX.

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECINEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. 3apssakun A.E.- "MexaHuKa HEC)KMMAaeMbIX U CKMMaeMbIX xuakoctei", M3garenscrBo: "MOU",
Mocksa, 2014 - (590 c.)

https://www.studentlibrary.ru/book/ISBN9785383009031.html;

2. 3apsukuH, A. E. Beixionnsle natpyOku napoBbIX U ra3oBbix TypOouH / A. E. 3apsukun, b. I1.
Cumonos . — M. : U3a-so MDU, 2002 . — 274 c. - ISBN 5-7046-0821-3 .;

3. T'. H. AGpamoBuu- "l[Ipuknagnas razosas quHamuka', (M3a. 3-e), U3natenscTBo: "Hayka",
Mocksa, 1969 - (826 c.)

https://biblioclub.ru/index.php?page=book&id=476989;

4. Ilerynun, A. H. MeTopl ¥ TEXHHKA U3MEPEHUI TapaMeTpoB ra3oBoro noroka (IlpuemMunku
naBieHus U ckopoctHoro Hamnopa) / A. H. Ilerynun . — M. : MammnocTtpoenue, 1972 . —332 ¢c.;
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5. Topnun, C. M. DKciepuMeHTalIbHAs adpoMexaHuka : YyeOHoe nmocodue st By308 / C. M.
I'opnun . — M. : Beiciias mkona, 1970 . —423 c..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MPOrpamm;

3. Windows / OneparronHas cuctreMa cemeiicta Linux;

4. Maitan Buneoxondepenuuu;

5. SmathStudio.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

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

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHbBIE pecypchbl H3AaTebcTBa Springer - https://link.springer.com/

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

8. baza nannbix Scopus - http://www.scopus.com
9. HaumoHasibHasi 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/

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

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

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

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

15. HauMoHaIbHBII mopTAaJl OHIalH 00yyeHusi «OTKpbITOE 0O6pa3zoBanue» - https://openedu.ru
16. OpunnanbHbii caiit Pe1epaabHOI0 AreHTCTBA M0 TEXHUYECKOMY PeryJIipoBaHHI0
MeTpoJioruu - http://protect.gost.ru/
17. OrkpbITas yauBepcuterckas nngpopmannonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynutopumn, Ocnamenne
HAHMEHOBaHHe
VYuebnsle aynutopun uis | JK-120, MammHHBIH 3ai1 cepBep, KOHIULMOHEP
MPOBEJCHUS JICKIMOHHBIX NBI]
3aHATUM U TEKYLIETO [1-25, Yuebnas
KOHTPOJIA ayJIATOPUS
VYyeOubie aynuropuu g | K-120, MammHHbIN 32701 cepBep, KOHAUIMOHED
[IPOBEECHUS NBI|

1a00paTOPHBIX 3aHATUI

I1-32, YuebOnas
ayIUTOpUs JTabopaTOpuu
Tra30JUHAMHUKAN

CTOJI TIPENO/IaBaTelIs, CTOJI YICOHBIH,
CTYJI, BeLIaJKa JJIsl OJEXK b, J0CKa
MCJIO0Basd, KOMIIBIOTEpHAA CETh C
BbIX0J10M B IHTE€pHET, KOHAUIIMOHED,
MeJI, MapKep, CTUITYC

[1-03, JTaboparopus
ra30JMHAMUKA
TypOOoMaIInH

Y4eOHble ayiuTOpun JyIs

K-120, MamuHHBIHN 3471

cepBep, KOHIUITHOHED
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MIPOBEICHUS UBI],
IIPOMEXYTOUYHOMN [1-25, YuebHnas
aTTeCTaluu ayJIUTOPUS
ITomemenus ais 11-28, Komuara mist
CaMOCTOSITEIIbHOWU pabOThI CaMOCTOSTENbHBIX

3aHATUHN CTYJEHTOB

TTomerenust misa
KOHCYJIbTUPOBAHUS

I1-03/1, Kabuner
COTPYJTHUKOB

I1-27, IleperoBopHas

I1-43, KaOuner
corpyaaukoB kad. [1I'T
(mou. Imutpuen C.C.)

[Tomemenus st XpaHEeHUS
000pyI0BaHUS U Y4€OHOTO
WHBEHTAPSI

[1-42, Kadenpanbnas
ounbanorexka

I1-05/1, ITomemieHue mis
y4eOHOT0 HHBEHTAPSI

I1-03/3, ITogcobuoe
[IOMEIEHUE

13




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MCTOI[I)I OKCIICPUMCHTAJIBHBIX I/ICCJ'IGIIOBaHI/Iﬁ Typ6OMaIHI/IH

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

JlaGopaTtopHnas pabota Nel "Onpezenenne SHEPreTHIECKUX XapaKTEPUCTHK B TUIOCKOM

g dy30pHOM KaHaie npu OE30TPHIBHBIX U OTPHIBHBIX peskumax Teuenus" (JlaboparopHas
pabora)

JlabopaTtopHnast padota Ne2 "Ornpezenenne BIUsHUS YTIOBBIX TOUEK U TOYEK U3JIOMa
MOBEPXHOCTHU Ha paclpe/iesieHre JaBIeHUN U CKOPOCTel B INIOCKOM AU(PYy30pHOM KaHaje Mpu
0€30TPBIBHBIX U OTPHIBHBIX pexkumax TeueHus " (Jlabopatopnas pabota)

JlaboparopHuas padota Ne3 "Omnpezenenue MyabCaIIHOHHBIX XapaKTEPUCTUK IPUCTEHOYHOTO
JIaBJICHUSI B TypOYJIEHTHOM IIOTPAaHUYHOM CJIO€ IIPU KOH(PY30pHOM, O€3rpaiIu€HTHOM U
muddy3opHOoM TeueHnH B miiockoM kanane" (JlabopaTopHuas pabota)

JlabopaTtopHnast pabota Ne4 "OcpegHenue AaBiIeHUS MOJIHOTO TOPMOXKEHUS U CTATUIECKOTO
JIABJICHUS HA BXOE B TUIOCKUH U PY30pHBIA KaHAN I IPUBEACHUS OCPETHEHHOTO MOTOKA K
OJIHOMEPHOMY IIpH OE30TPHIBHBIX M OTPHIBHBIX pexxumax Teuenus" (Jlaboparopnas padota)
Jlaboparopuas padota Ne5 "Omnpenenenre ko3 GUIIMEHTA IMOJTHBIX TOTEPh U MOJICH CKOPOCTEH
Ha BXoJie B Mozielnb 6e3auddy3opHoro BoixyonHoro natpyoka LB/l typounsr K-1000/6,8/50 s
ADC npu cymecTBeHHON HepaBHOMepHOCTH noToka" (JlabopaTopHas pabora)

JlaboparopHas pabota Ne6 "TapupoBka MEPHOTO CYKMBAIOIIETOCS COILIA IO 00Pa31I0BOMY
comry Burommnckoro" (Jlaboparopnas padota)

Bujx npome:xyTouHOI aTTecTanmu — 3a4eT ¢ OLIEHKOM.

Howmep
pasnena

Hnanekc KM- | KM- | KM- | KM- | KM- | KM-
P J1 TUCITATUINHE] KM: 1 2 3 A 5 6
asae et Henens 3 | 6 | 9 | 12 | 14 | 16
KM:

MeTtoapl HU3MCPCHUS TaPaMETPOB IMMAPOBLIX U

1 ra3oBbIX IIOTOKOB M 00pabOTKH
HKCIEPUMEHTANIBHBIX JIaHHBIX
MeToap! H3MEepEeHHst TapaMETPOB MAPOBBIX
11 ra30BbIX IOTOKOB U 00pabOTKH + + +
HKCIIEPUMEHTAIBHBIX JTaHHBIX
5 MeToab! OCpeHEeHUs TapaMeTPOB
HEpaBHOMEPHBIX TOTOKOB
21 MeToab! OCpeHEeHUs TapaMeTPOB + 4
HEpaBHOMEPHBIX TOTOKOB
3 MeTozab! U3MEepeHHsI PacX010B MAapOBBIX U
Ta30BBIX CPeX
31 MeToabl H3MEpEeHUsT PacX00B APOBBIX U 4

T'a30BLIX CPC

Bec KM, %: | 20 15 15 | 20 | 20 10
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