MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.04.01 SinepHas 3vepreruka u Temiopuznka
HaumeHnoBanune o6pa3oBareibHOli nporpaMMmel: Tenstodgusznka u MoJiekynsapHas pusuka
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TEXHUYECKAS I'A30/IUHAMUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

3 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

3 cemectp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockBa 2024




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
Bnageney, [na3kos B.B.
Wpermudmkatap R43380C76-GlazkovVV-edc0a72f B.B. ['1a3koB

[IpenoaBarenn

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
PykoBogutens ) manene HHbKoB T.T
00pa30BaTEIbHON IPOrpaMMBbI - Mol - WaenTagukatop RDD1f0c84-YankovGG-11azeddc I'.I". SIupkoB

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU

= Bnageney, lepacumos [.H.

~ MO - Haerradmaron  Ra5495398-GerasimovDN-6b58615 JI.H. I'epacumoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoeHUs AMCUMIIMHBI U3yYeHHE OCHOB pacueTa M aHajdu3a JMHAMUKH ra30BbIX TOTOKOB B
DJIEMEHTAaX PAa3IMYHBIX TEXHUYECKUX YCTPOMCTB JUIS TOCIEIYIONIETO HCIOJIh30BAaHUS B pa3pabOTKe H
KOHCTPYHPOBAaHUH SHEPTETUYECKOT0 000PYAOBAHUS
3agauu AUCHUILIMHBI
- — O3HAKOMJICHHUE C Pa3IMUYHBIMH MOJEISIMU, IPUMEHSEMBbIMHU ISl pacueTa ABM)KCHUS U
B3aUMO/ICUCTBUS BHICOKOCKOPOCTHBIX Ta30BBIX MTOTOKOB.;
- — U3y4€HUE OCHOBHBIX YPABHEHHH U PACUETHBIX METO/IUK, IPUMEHIEMbIX JIIsl pacuera
napamMeTpoB, XapaKTEPUIYIOLIUX JABUKECHUE U B3aUMOJICHCTBUE ra30BbIX MIOTOKOB;;
- — OBJIaJICHHE HauboJee yIauHbIMU METOIMKAMU pacueTa mapaMeTpoB, XapaKTePU3yIOIIUX
JBIKEHUE U B3aUMOJICHCTBHE TOTOKOB I'a3a B 3JIEMEHTAX YHEPTreTUYECKOro 000PYy10BaHMUS. .

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIUINHE, COOTHECEHHBIE C HHAMKATOPAMH NOCTUKEHUs] KOMIIETeHIIUI

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIMNH HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH
[IK-2 Cnocoben BiageTsb N-2nk-2 Bnageer pacuerno- | 3HATh.
pPacyeTHO-TEOPETUUECKUMHU | TEOPETUYECKUMH METOJaMU - — THIOBBIC TCXHHYCCKHNC PCINCHUSA LA
Y SKCIIEPUMEHTAIbHBIMU aHaJIn3a MPOLECCOB B 9JICMEHTOB I'a30BOI'0 TPAKTA
METOJJaMH HCCIIEI0BaHUS HHEPreTHUYECKOM YHEPreTHYECKOro 000pyI0BaHHSL.;
TEIUIOTUPABINYECKUX 000py1I0BaHUM - — MCTOJbI pacdeTa U paCcuCTHBIC
IIPOLIECCOB B COOTHOLLEHUS JJIsl OTIpEeIEICHUS
SHEPreTHIECKOM TMIPaBIMYECKUX U TEIJIOBBIX
060pyI0BaHUH XapaKTEPUCTUK SHEPIeTUYECKUX
YCTPOMWCTB;;

- — IPUHLUI I€HCTBUS TUIIOBBIX
YCTPOMCTB U MPUOOPOB, UCTIOJIB3YEMBIX B
ra3o/lMHaMUYEeCKUX IKCIIEPUMEHTaX; —
pE3yJIBTaThl SKCIIEPUMEHTAIIBHBIX U
YHCJIEHHBIX HCCIEA0BaHUN
ra3o0JMHaMUYECKHX IIPOLECCOB IIPU
TEYEHHUH ra30BbIX TOTOKOB B KaHAJIax
pa3IM4HON r€OMETPHH.;

- — 00Js1acTH pallOHAILHOTO PUMEHEHUS
Y CUCTEMBI YPaBHEHU, PEIIAEMBIX IS
Pa3IMYHBIX MOJIETIEN Ta30BOM JUHAMUKU; —
METO/Ibl PEIIEHNUS 3a1a4 ra30BOU
JTUHAMUKU. .

YMETB:
- — OCYLIECTBJIATh ITOMCK U aHAJIU3UPOBATh

Hay4HYIO U HAyYHO-TEXHUYECKYIO
UH(OPMALIMIO B TEKYIIeH HAydHOU
nepuoauke u B IHTepHer.;

- — UCIIOJIB30BAaTh CTaHAapPTHBIE
IIPOrpaMMBbI JIJIs1 YUCIIEHHOTO
MOJECJINPOBAHUs IIPOLIECCOB TUHAMUKHU
ra3oBbIX IOTOKOB.;

- — y4acTBOBAaTh B IIPOBEJICHUH
TerI0(GU3NIECKUX IKCIEPUMEHTOB 110
U3YYEHUIO ra30JUHAMUYECKHUX




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MIPOLIECCOB.;

- — COCTaBJISITh MAaTEMaTHYECKOE ONHMCAHUE
MIPOLIECCOB JIBUYKEHUS M B3aUMOJICHCTBUS
ra30BBIX MTOTOKOB MPUMEHUTEIIEHO K
TUIIOBBIM KOHCTPYKLHUSAM U PeKUMaM
paboThI YHEPTETHIECKOTO U
TEIII000MEHHOT'0 000PYI0BaHHUS; —
CaMOCTOSITEIILHO BBIOUPATH aJCKBATHYIO
3aJjaue METOJIMKY pacyeTa TUIIOBBIX
MPOIIECCOB TEIUIO K MacCOOOMeHa ¢
y4acTHEM Ta30BbIX MOTOKOB U ONPEAeIsATh
THIPOIMHAMUYECKHIE PEKUMBI TCUCHUS
ra3oBbIX MIOTOKOB B 2JIEMEHTaX
TEIJIO0OMEHHBIX YCTPOUCTB..

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOM IpOrpaMMme
Ternodusuka u Monekyispaas ¢usuka (manee — OITOII), Hanpasiaenus moarotosku 14.04.01 SAnepuast
PHEPTeTHKa U TEIT0(H3HKa, YPOBEeHb 00pa30BaHUs: BBICIIEE 00Opa30BaHHE - MarHCTPATypa.

baszupyercs Ha ypoBHe BbIcIIero o0pa3oBanus (6akaiaBpuaT, CIICIUATHUTET).

P€3y.HBTaTI>I O6quHH$I, MMOJIYYCHHBIC IPHU OCBOCHUHU JHUCHUILINHBI, HGO6XOI{I/IMI)I IIPpH BBIIIOJIHCHHUHN

BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

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 /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 YpaBHeHUs Ta30BOii 18 3 2 - 6 - - - - - 10 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
JIMHAMUKH IToBTOpEHHE MaTepHaa 1o pasaeity
11 YpaBHeHUs Ta30BOii 18 2 - 6 - - - - - 10 - "VpaBHEHHs Ta30BOI JMHAMUKN"
JMHAMUKH Ioozomogka Kk ayoumopnsim 3auamuam:

IIpopaboTka JIeKIHH

Iloozomogka domauinezo 3adanua:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH pemieHus
npogeccHOHANBHBIX 3aa4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"YpaBHEHMsI ra30BOM TMHAMUKU" MaTepHany.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOANMO
W3YYUTh JTUTEPATYPy U pazoOpaTh MPUMEPHI
BBITIOJTHEH U TOJI00HBIX 3adanuid. [IpoBepka
JIOMAIITHETO 3aJJaHus TIPOBOJIUTCS TIO
MpeICTaBJICHHBIM TUChbMEHHBIM PaboTaM.
Ilo0z0mogKka K KOHMPOILHOU padome:
Wzyuenne maTepuaoB 1o pasuerny Y paBHEHUS
ra30BO¥ JMHAMHUKH ¥ MOJTOTOBKA K
KOHTPOJBHOI paboTte

1lo020mo6Ka K nPAKMUYeCKUM 3AHAMUAM:
Nzyuenne maTepuana o pasaeny "YpaBHeHUs
razoBOi JUHAMMKH" MMOATOTOBKA K
BBITIOJTHEHUIO 3aJ]aHUI Ha IPAKTHIECKUX
3aHITHIX

Camocmoamensroe usyuenue
meopemuueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIHLHOTO MaTepuala Mo pa3aeny
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"YpaBHeHHsI ra30BOM TUHAMUKHA"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 1-108
[4], 1-108

OpmHOMEpHBIE Ta30BBIE
IIOTOKH

22

12

2.1

OnmHOMEpHBIE Ta30BBIE
IIOTOKH

22

12

Iloozomoeka K mekyuwiemy KOHmMpOio:
[ToBTOpeHne MaTepHaa 1mo pa3aeny
"OngHOMEpHBIE Ta30BBIE IIOTOKA"

Tloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka IeKIH

Iloozomoska domauine2o 3a0anus:
[ToaroroBka qOMaITHETO 3aJaHUs HAIIpaBJICHA
Ha OTPabOTKY YMEHUIl peleH s
npodecCHOHATIBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3yUYEHHOMY B paszelie
"OngHOMepHBIE ra30BbIC TOTOKU" MaTepHaTy.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATyPy U pazo0paTs mpuMepsl
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCHBMEHHBIM padoTaM.
Iloozomosxka K KOHmpobHOU pabome:
W3y4yenue MaTepuaiioB 10 pa3aeiny
OI[HOMepHI)Ie Ta30BbIC ITIOTOKU U MOATOTOBKA K
KOHTPOJIBbHOI! paboTe

IIoozomoska K npaKkmuuecKkum 3aHamusam:
N3yueHnue marepuana no pasaeny
"OnHOMEpHBIE ra30Bble NOTOKU" MOATOTOBKA K
BEITTOJTHEHHIO 33JJaHUH Ha MTPAKTHYECKIX
3aHATHAX

Camocmoamesibnoe usyuenue
meopemuuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEIBHOTO MaTepralia o pasaery
"OmHOMEpHBIE Ta30BbIE TIOTOKHU'"

H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:

[4], 1-108

IImockue Teuenus
HEBS3KOI0 ra3a

26

14

IHoozomogka Kk meKyuiemy KOHmMpoRio:
IToBTOpenne matepuana mo paszaeny "[lmockne

6




3.1

IInockue TeueHus
HCBA3KOI'O I'a3a

26

14

TeUueHUs HEBIA3KOro rasza"

IIo0zomoeKa K ayoumopHsim 3aHAmMUAM:
IIpopaboTka Jieknuy,

Iloozomosxa oomawnezo 3a0anus;:
[ToxroToBka goOMaITHETo 3aJaHUS HaIpaBJIeHa
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3iese
"[Tnockue TeueHNs HeBA3KOTO raza’ MaTepuay.
JIOTIOTHUTEIBHO CTYICHTY HEOOXO0AMMO
H3YYUTh JTUTEPATYPy U pazoOpaTh NpUMEPHI
BBIMOJIHEHHS ITOTOOHBIX 3a1aHuid. [IpoBepka
JIOMAIIIHETO 3aJJaHus IPOBOJIUTCS 110
MPECTAaBICHHBIM TUCBMEHHBIM paboTaM.
Iloozomosxka K KOHmMPOLHOU padome:
Uzyduenne maTepuaios 1o paszaerny [lmockue
TeYEeHUs HEBI3KOTO ra3a U IOATOTOBKA K
KOHTPOJBHOI pabote

Ilo0zomoeKka K npakmuueckum 3anamusam:
W3yuenue marepuana no paszaeny "I[lnockue
TeYeHUs HEBSI3KOTO raza'’ IoAroToBKa K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3aHATHIX

Camocmoamebnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTENFHOTO MaTepuana Mo pa3aeny
"[T;mockue TeueHus HeBs3KOoro rasa’
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazneny "[lnockue TedeHust HEBSI3KOTO raza'.
CryneHThl HeOOXOAMMO ITOBTOPHUTH
TEOPETHYECCKUIA MaTepHa, pa3oopaTh MPUMEPHI
pelIeHNs aHATOTHYHBIX 3a]1a4. TPOBECTH
pacdeTsl M0 BapHAaHTY 3a/IaHUS U CIeNIaTh
BBIBOJIBI. B KadecTBe 3aaHUS HCTIONB3YOTCS
CIIeYIONIHNE YIPaXKHEHMS:

H3yuenue mamepuanog 1umepamypHulx
UCHOUHUKOB:

[2], 350-401




Teuenue rasa B comiax
n muddysopax

24

12

4.1

Teuenue rasa B comiax
n muddysopax

24

12

Ilod2omogKa K meKyuiemy KOHmpoio:
[MToBTOpenue marepuana no paszaerny "TeueHue
raza B cormiax u quddysopax"

Ilo020mo6Ka K ayOumopHovim 3aHAmusAM:
IIpopaboTka ek,

Ilod20moeka domauinezo 3adanusn:
[MoxroToBka goOMaITHeTo 3aaHUS HalpaBIeHa
Ha OTpabOTKy YMEHUI pemeHus
npodeccHOHANBHBIX 3aa4. JlomaniHee 3a1aHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"Teuenue rasza B coriax u auddysopax"
Marepuainy. JlOmOJIHUTENBHO CTYACHTY
HE0OX0IMMO M3YYHUTh JINTEPATyPy U pazo0paTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
IIpoBepka goMaIIHero 3aJaHus MPOBOIUTCS IO
MIPeCTaBICHHBIM TUCBMEHHBIM padoTaM.
Ilo020moeKa K KOHmMPOIbHOU padome:
Wzydenne maTepuaios 1o paszueny TedeHne
rasa B coriax u auddysopax u moaroToBka K
KOHTPOJBHOI paboTte

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
W3yuenne maTtepuana mo paszaeny "Tedenue
raza B comiax u nuddysopax" moaroroBka K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUYECKUX
3aHATHAX

CamocmoamensHoe usyyenue
meopemuueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"TedeHne rasza B comnax u auddysopax”
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[2], 300-350

DJIeMEHTEI Ta30BOM
JTUHAMHUKH KPBIJIOBOTO
npoduiIs u
MPSMOJIMHENHOMN
pemeTKn

18

12

Ilodzomogka K mexkyuiemy KOHmMpOiio:
IToBTOpEeHue MaTepuana 1no pasaeny
"DNIeMeHTHI Ta30BOW AMHAMHKH KPBIJIOBOTO
po¢uUIIs U MPSIMOJIMHEHHOM peneTKu"
Iloozomoexa Kypcosozo npoexkma: KypcoBoit

5.1

DIeMEHTHI ra30BOMH
JHUHAMHUKH KPBLTIOBOT'O

18

12

IIPOCKT BBIMOJJHACTCA IO HHAUBUAYAJIBHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
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npodus u paccuuTaTh OCHOBHBIE ITOKa3aTesn paboTh

IIPSIMOJINHEHHOM 00opyoBaHusl, BEIOPATh ONTHMAIILHOE
pemeTKu pemenue. KypcoBoil mpoekT npexycMaTpuBaeT

MOSICHUTENBHYIO 3aITICKY C pacueTaMy U
rpadudeckyro 4acTb. B 3amanne Bxoaut pacuer
CIENYIOIIMX NOKa3aTeNen:
Ilo020mo6Ka K ayOumopHovim 3aHAmMuAM:
ITpopaboTka IeKINH, BEIIOTHEHHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomogka domauinez2o 3adanun:
IToxroToBka gOMAIIHETO 33 JaHUS HalpaBieHa
Ha OTPabOTKY YMEHUIl peleH s
npodeccruoHaNBHBIX 33/1a4. JlomalHee 3a1anue
BBIJIACTCA CTYICHTaM I10 U3Y4EHHOMY B pasjiene
"DeMeHTHI Ta30BOH AUHAMUKH KPBIJIOBOTO
oI U MPSIMOIMHEHHOM permeTKu’”
Marepuainy. JIONoIHUTEIBHO CTYICHTY
HEO0OXONMO M3Y4HUTh JINTEPATypy U pazo0paTh
MIPUMEPHI BHITOJHEHUS TOJOOHBIX 3aTaHHUMH.
ITpoBepka gOMaNIHETo 3aAaHUs IPOBOANTCS 110
MIPE/ICTABICHHBIM ITHCEMEHHBIM paboTaMm.
I10020mogKa K KOHmMpPONbLHOU padome:
W3yueHne MaTepHasoB Mo pa3zieny DIeMEeHTHI
ra30BOM JMHAMHUKH KPBUIOBOTO MPOGUIIS 1
HIPSIMOJIMHEMHON PEIIETKU U MOATOTOBKA K
KOHTPOJBHOII paboTte
Ilo020mogKa K npaKmu4ecKkum 3aHAMUAM:
W3yuenue Marepuana no paszaeny "IaeMeHTb
ra30BOM JMHAMHMKH KPBIJIOBOTO PO U
MPSIMOJIMHEHHON peleTKu" MOAroTOBKa K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTHIECKUX
3aHATHAX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasierry
"DNIeMeHTHI Ta30BOW AMHAMHKH KPBIJIOBOTO
po¢uUIIs U MPSIMOJIMHEHHOM pemeTKu"
H3yuenue mamepuanos iumepanmypHsix
UCMOUHUKOB:

[3], 534-556




OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 - 32 - 2 - - 0.5 60 335
Hroro 3a cemecTp 144.0 16 - 32 2 - 0.5 93.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Vpaenenus 2azosoti ounamuru

1.1. YpaBHeHuUs ra30Boi AMHAMHUKU
YpaBHEHHE HEPA3ZPHIBHOCTH YPABHEHUE KOJUYECTBA [JIBUOKEHUSA. YPABHEHHE DSHEPIUU.
[IpenenbHast ckopocTh ABUKEHHUA raza. Yucio Maxa u npuBeieHHas CKOPOCTb..

2. OoHomepHbie 2a308ble NOMOKU

2.1. OnHOMEpHBIE Ta30BbIE TOTOKH

3ByKkoBble BOJHBL. CKOpoCTh 3Byka. M3iydeHue 3Byka. BosiHBI KOHEUHON WHTEHCHBHOCTH.
WuBapuantel Pumana. Xapaktepuctuku. Mexanusm o0pa3oBaHUsl CKAUKOB YIUIOTHeHHUs.. [Ipsimbie
CKa4KH YIUIOTHEHUs. Y napHas aauabara. CKOPOCTh pacIpOCTPaHEHUS yJapHOW BOJHBI M CITyTHOTO
MOTOKa 3a HEeH. DiemeHTapHas Teopus ymapHoil TpyOwl. Kocwle ckaukm yrioTHeHus. Teopus
MEINIKOH BOJbI. BOHBI AETOHAIMK U TOPEHHs B ra3zax. Y CTOHYMBOCTB IUIOCKOTO (PpOHTA TIIaMEHU
pu MeajeHHOM ropeHud. OO0IMe yciaoBUs epexo/ia OT JO3BYKOBOT'O TEUEHUSI K CBEPX3BYKOBOMY
U 00paTHoO..

3. Ilnockue mevyenus nessi3ko20 2asza

3.1. Ilimockue TeyeHus HEBA3KOIro rasa

OO6mue ypaBHeHUs. MeroA ManbiXx BO3MyIIEHUH. J[03BYKOBbIE TEYEHHs] TPU MAabIX
BO3MYILEHUsAX. CBEpX3BYKOBbIE TEUEHHUS MPU MAJBIX BO3MYIIEHUSIX. XapaKTEPUCTUKU 1-r0 U 2-T0
poma. OOTekaHHe MaJlOTO yria CBEPX3BYKOBBIM MOTOKOM. OOTeKaHHWE TOHKOTO MPOQUIIs
CBEPX3BYKOBBIM IOTOKOM Ta3a. BomHbl paspexenus. LlenTpupoBannbie BomHbL OOmas 3amada o
JBYMEPHOM CTallMOHAPHOM JIBUYKEHUH raza. Y paBHeHUE YaruibIruHa. .

4. Teuenue 2aza 6 connax u oucdyzopax

4.1. Tedenue rasza B comax u augpdysopax

Jlo3ByKkoBbI€ U cBepX3BYKOBBIE T Dy30pbl. [ Py30psl ¢ BHEIIHUM U BHYTPEHHUM CKATHEM.
®opmel conen. Comao ¢ LHEHTPAIbHBIM TEJIOM. DKEKTOpHOE corulo. McreueHue cBepx3BYKOBOM
ra3oBOH CTPYH U3 COILIA HA HEPACUETHOM PEXKHUME..

5. Dnemenmol 2a3060U OUHAMUKU Kpbl106020 npoabwm u I’ZD}IMO]ZZ/IHQZ:ZHOZ:Z peuieniku

5.1. DneMeHTHI ra30BOM AMHAMHUKH KPBUIOBOTO NPOQMIIS U MPSIMOJIMHEHHON peleTKu

OOtrexkanue KoHeuHbIX Tenl. JlamuHapHbli M TypOyneHTHbIM ciea. J[o3BykoBoe oOTekaHMe
TOHKOT0 KpbUia. @opmyina XKykosckoro. O0TekaHue pemeTku npoduieii MoTOKOM HEeCKUMaeMOn
KHUJIKOCTH M JIO3BYKOBBIM MOTOKOM ra3a. OOTekaHue pEeLIeTKH CBEpPX3BYKOBBIX Mpoduien
HEBS3KUM IOTOKOM rasza. [IpocTeiiinii pacyer cTyrneHu J0mnaTouHoil TypOOMAaIlIUHBL..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. 9.¥YcrpoiicTBo, OlleHKa BpeMeHHU paboThl U MapaMeTpoB yAapHOIl TpyOs;
2. 16.Pacuer paboueii cTyneHu ra3oBoi TypOMHBI U KOMIIPECCOPa;
3. 15.Pacuer BOJIHOBOTO CONPOTUBIICHUS U a3POJMHAMHUYECKUX KOI(PPHUIIMEHTOB XOPOIIO
00TeKaeMbIX Tell, IBUXKYIIUXCS CO CBEPX3BYKOBON CKOPOCTHIO;
4. 14.0npeneneHne KapTUHBI yIAPHBIX BOJIH M CEKTOPOB Pa3peKeHUsI B OKPECTHOCTH TEIa,
JBUKYILIETOCS CO CBEPX3BYKOBOM CKOPOCTHIO;
5. 13.Pacuer o6Tekanus KpbUIOBOTO MPOGUIIS U BEPETEHOOOPA3HOTO TEJIa TOTOKOM
COBEPLICHHOTI'O I'a3a;
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6. 12.Pacuer 103ByKOBOTO M CBEPX3BYKOBOI'O OOTEKaHHs TOHKOH MJIaCTUHBI;

7. 11.AHanu3 TUTIOBBIX MPHUKJIAIHBIX 33/1a4 M0 YCIOBUSM HUCTEYEHUS raza u3 COCyJ0B
BBICOKOI'O JIaBJICHHUS;

8. 10.0npenenenue mapaMeTpoB padOThI 103BYKOBBIX U CBEPX3BYKOBBIX COMEN U
nuddysopos;

9. 7.01HOMEpHOE CTAIIMIOHAPHOE TEUEHHUE Ta3a Mo TpyOe NOCTOSTHHOTO CEYEeHHUSI C
II0JIOTPEBOM,;

10. 6.Pacuer pacnpeaeneHus: napaMeTpoB ra30BoOro MOTOKA [0 TPAKTy TYpOOPEaKTUBHOTO U
IPSIMOTOYHOTO JBUTATEIICH;

11. 5.TpyOka ITuto npu cBepX3BYKOBOM JBI)KCHUH Ta3a;

12. 4.T'uapaBnuueckuil yaap npu BHE3aMHON OCTaHOBKE MOTOKA KUJKOCTH;

13. 3.Ilpumep pacuera a3poAMHAMUYECKOIO HarpeBa;

14. 2.I'ugpaBinyeckoe CONPOTUBIIEHNE TPYObI IPU €€ BHE3AITHOM PacIIupPEHUH;

15. 8.AnnabaTuyeckoe TEYCHHE ra3a ¢ TPEHUEM B TpyOe IMOCTOSIHHOTO CCUCHHS;

16. 1.BBoaHoOe 3aHsiTHE.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHMpOBaHHBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena
JUCLUILIMHEI (B

O1neHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
JUCLUIUINHE COOTBETCTBUH C
MHIUKATOPOB
(B cOOTBETCTBUU C pazjesioM 1) n.3.1)
112[3]4]5

3HaTh:
— 00J1aCTH PAaLMOHATIBHOIO IPUMEHEHHS U CUCTEMBI KonTtposnbHas padora/KM-2. Beinonnenue 610ka
YPAaBHEHUH, PEIIAEMBbIX I Pa3JIUYHbIX MOJEIEH TecToBbIX 3a1a4 Ne2: 1. 'mapaBnuyeckuil yaap npu
razoBOM JIMHAMUKH; — METOJIbI PEIIEHUS 3aa4 Ta30BOM N/1-2nk-2 + BHE3aIHON OCTaHOBKE MOTOKA XKUIKOCTH; 2. TpyOka
JTUHAMMKH. [IuTo npu 103BYKOBOM U CBEPX3BYKOBOM JIBUKEHUU

rasa.
— MPUHIIUI ICHCTBHSI TUTIOBBIX YCTPOMCTB U MPHUOOPOB, KonTtponsHast padbora/KM-3. BeimonHnenune 61oka
HCIOJIb3YEMBIX B Ta30JUHAMUYECKHUX IKCIIEPUMEHTAX; — TecToBbIX 3a1a4 Ne3: 1. IIpAMoTOUYHBINi BO3TyIIHO-
Pe3yNbTAThl IKCIEPAMEHTAIBHBIX H THCICHHBIX V202 + + peaktuBHbIil nBuratens (IIBPM); 2. OnnomepHoe
UCCIIEI0OBaHUM ra30AMHAMUYECKUX MPOLIECCOB IIPU CTallMOHAPHOE TE€UYECHHUE ra3a 1o Tpyoe MoCTOSHHOIO
TEYEHUH Ia30BbIX IOTOKOB B KAHAJIAX PA3ITMYHON CEUEHUs C MOJOTPEBOM; arabaTHYeCKOe TEUEHNE
TE€OMETPHH. ras3a ¢ TpeHHeM B TpyOe MOCTOSIHHOTO CEeUeHUs!
— METO/bl pacyeTa U pacuyeTHbIE COOTHOLICHUS JIJIs KonTponsnas pabora/KM-5. Beinonnenue 010ka
OIIpeAENIEHUS THIPABINYECKUX U TEIUIOBBIX TecTOBBIX 3a/1a4 Ne5: 1. OOTekaHue peneTku
XapaKTEPUCTUK YHEPTETHUECKUX YCTPOMCTB; N-2nk-2 + | CBEpX3BYKOBBIX MPOQuUIIeH HEBA3KUM IIOTOKOM ra3a;

2. IIpocreiimmii pacyeT CTYNEHH JIONATOYHOU

TypOOMaIINHBIL.
— TUIIOBBIE TEXHUYECKHUE PELLEHUS IS DJIEMEHTOB KonTtponbHas padora/KM-1. Beimonnenue 61oka
ra3oBOro TPaKTa SHEPreTUYECKOro 000PyAOBAHHUS. TecTOBBIX 3a1a4 Nel: 1. 'mapaBnndeckoe

W/I-2nk-2 + | + | conpoTuBieHue TPYOBI IPU €€ BHE3AITHOM

pacuupennu; 2. Pacuer a3poAMHaMHYECKOT0

Harpesa.
YMerb:
— COCTaBJISITh MATEMaTUYECKOE ONMKMCAHNE MTPOLIECCOB KonTponbnas pabora/KM-3. Bemmonnenue 010ka
JBUKEHMSI U B3aMMOJIEHCTBHS Ta30BbIX IOTOKOB N-2nk-2 + | + | TecroBbIX 3a1a4 Ne3: 1. [IpsAMOTOYHBIN BO3yIIHO-
IIPUMEHUTEIBHO K TUIIOBBIM KOHCTPYKIUSAM U pEKUMaM peaktuBHbIil nBuratens (IIBPM); 2. OnrnomepHoe
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paboThl SHEPTETHUECKOTO U TEIIIO0OMEHHOTO
000pyZI0BaHUs; — CAMOCTOSITENILHO BEIOUPATH
a/IeKBaTHYIO 3a/1a4€ METOAMKY pacueTa THIIOBBIX

mponeccoB TCIUIO U MaccooOMeHa ¢ Y4aCTHUEM I'a30BbIX
IIOTOKOB U OIIPECACIIATh THAPOAUHAMHUYCCKHUE PEKHUMBL
TEUEHMS Ta30BbIX IIOTOKOB B 3JIEMEHTAX TEIIOOOMEHHBIX

YCTPOMCTB.

CTallMOHApHOC TCYCHUE I'a3a I10 pr6e IHOCTOAHHOI'O
CCUCHUSA C TIOAOIPCBOM; al[I/Ia6aTI/I‘IeCKOe TCUYCHUC
rasza ¢ Tp€CHUEM B pr6e IIOCTOSIHHOI'O CCUCHUA

— Y4aCTBOBATh B IIPOBCACHHUU TeHHO(bI/ISI/IquKI/IX
HKCIIEPUMEHTOB 110 N3YyYCHUIO Ta30JMHAMHYECKHX
HPOLIECCOB.

N/I-2mx-2

KonTtponsHas pabora/KM-5. Beimonnenue 61oka
TecTOBBIX 3a1a4 NeS: 1. OO0TekaHue peneTKu
CBEPX3BYKOBBIX MPOQHIICH HEBI3KIM IIOTOKOM Ta3a;
2. IlpocTeiimmii pacueT CTYNEHH JIONATOYHOU
TypOOMaIINHBbI.

— HUCIIOJIb30BATb CTAHAAPTHLIC ITPOTPpAMMBI IAJIA
YU CJICHHOTO MOACIIUPOBAHUA IMTPOLECCOB NTNHAMHKHU
Ta30BbIX IIOTOKOB.

NJI-2nk-2

KontponbHas padbora/KM-1. Bemmonxnenue 610ka
TecToBbIX 3a1a4 Nel: 1. 'uapaBiandeckoe
COIIPOTHBIICHUE TPYOBI IPH €€ BHE3AITHOM
pacmmpenud; 2. Pacder a3poIMHaAMUYECKOTO
Harpesa.

KonTponbnas pabora/KM-2. Beinonnenue 010ka
TecTOBbIX 3a1a4 Ne2: 1. 'mapaBnudeckuil yaap npu
BHE3AITHON OCTaHOBKE MOTOKA XUAKOCTH; 2. TpyOKa
[InTo npu 103BYKOBOM U CBEPX3BYKOBOM JBUKCHUU
rasa.

— OCYLIECTBJIATH ITOMCK U aHATU3UPOBATh HAYUYHYIO U
Hay4YHO-TEXHUUYECKYI0 HH(POPMAIUIO B TEKYyILEH
Hay4HOU Iepuoauke u B lHTepHeT.

NJI-2nik-2

KonTtponbHas padora/KM-4. Beinonxenue
pacderHoro 3aganus: OnpeneneHne KapTHHBI
YJIApHBIX BOJH U CEKTOPOB Pa3peXeHUs B
OKPECTHOCTH TeJla CIIOKHON (POPMBI, TBUIKYIIETOCS
CO CBEPX3BYKOBOW CKOPOCTBIO; PacueT BOIHOBOTO
COIIPOTHBIICHUS U a3POTMTHAMUICCKUX

KO3 PHUIIHEHTOB.
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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
3 cemecTp

®Popma peanuzaiuu: [lucbmennas padbora
1. KM-1. Bemmonuenue 6:10ka TectoBbiX 3aaa4 Nel: 1. ['uapaBindeckoe COMPOTUBICHUE TPYObI
IIpU €€ BHE3aIlHOM paciupenu; 2. Pacuer asponnnamuyeckoro Harpepa. (KoHtponbHas
pabora)
2. KM-2. Beimonnaenue 610ka TecToBbIX 3a1a4 Ne2: 1. 'mapaBnudeckuil yiap npu BHE3aITHON
OCTaHOBKE MTOTOKA KUAKOCTH; 2. TpyOka [InTo mpu 103BYyKOBOM M CBEPX3BYKOBOM JIBHKCHUU
ra3a. (KonTponbsHas pabora)
3. KM-3. Bemonnenue 0noka TectoBbix 3a1a4 Ne3: 1. IIpsMoTOUHBINH BO3yIIIHO-PEAKTUBHBIM
neurarens (IIBPJ); 2. OqHoMepHOE cTalmOHApHOE TE€UEHHUE Ta3a 1o TpyOe MOCTOSTHHOTO
CEYEHUs C IOJOTrPEBOM; aJuabaTHYeCKOe TEUEHHE ra3a C TPEHUEM B TpyOe IOCTOSIHHOTO
ceuenus (KontpoapHas pabora)
4. KM-4. BrinosnHenue pacueTHoro 3aganusi: Onpenesnenrne KapTUHbI yIapHbIX BOJIH U
CEKTOPOB Pa3pekKEHHS B OKPECTHOCTH Tella CII0KHON (hOPMBI, TBUKYIIIETOCS CO CBEPX3BYKOBOM
CKOPOCTBIO; PACYET BOIHOBOTO COMPOTUBIICHUS U a9POAMHAMUYECKUX KOAPPHUIIMEHTOB.
(KonTpoapHas pabora)
5. KM-5. Bemonnenue 0oka TectoBbIX 3a1a4 NeS: 1. O0TekaHue peleTku CBEpX3BYKOBBIX
npoduieil HeBsI3KUM MOTOKOM Ta3a; 2. [Ipocreiimuii pacyer CTyneHu JONaTOYHOM
typoomamunbl. (KoHTponsHas padora)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE
Oxsamen (Cemecmp Ne3)
CTaHJapTHBIN, KaK Cpe/IHEE MEKY YCIIEBAEMOCThBIO B CEMECTPE U OLIEHKOW Ha 3K3aMeHe

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 3 CECMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAIbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. I'mazkos, B. B. Texunueckas razoguHamuka : yaeOHoe nocodue st maructpantos] / B. B.
I'mazkoB . — CII6. : JIans-IIpecc, 2018 . — 108 c. — (YuebHuku ans By30B. CrernuanbHas
muteparypa) . - ISBN 978-5-8114-3010-9 ;

2.T. H. A6pamoBuu- "[Ipuxnagnas razosas aunamuka', (U3n. 3-e), MU3parensctBo: "Hayka",
Mocksa, 1969 - (826 c.)

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

3. Koctiok A.I'. , ®ponos B. B., bynkun A.E. , Tpyxuuit A./l. - "[IapoBbsie u ra3oBble TypOUHBI IS
anekTpoctanuuit", M3narensctBo: "MU3narensckuii jom MOU", Mocksa, 2016 - (557 c.)
http://e.lanbook.com/books/element.php?pll_id=72260;
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4. I'mazkoB B. B.- "Texuuueckas razogunamuka', MzgatenscrBo: "Jlans", Cankr-IlerepOypr, 2018

- (108 ¢.)

https://e.lanbook.com/book/107284.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. Python;
2. OC Linux.

5.3 UnTepHeT-pecypchl, BKJIKWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

~No ol h~ WN -

. 9BC Jlans - https://e.lanbook.com/
. Hayunasi ssiekTponnas o6udauoreka - https://elibrary.ru/

. ba3za naHHbIX :)KypHaJioB u3aareabcrBa Elsevier - https://www.sciencedirect.com/
. DJIeKTPOHHBIE pecypchbl H3aaTebeTBa Springer - https://link.springer.com/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com
. HanuoHabHast 3J1eKTpoHHAas 0ubamoTeka - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeeHus

Y4eOHbIC ayAUTOPHH TS
NPOBE/ICHUS JIEKITUOHHBIX
3aHATHI U TEKYIIETO
KOHTPOJIS

Homep aynuropun, OcHaenue
HaAanMMECHOBaHUE
K-120, MammHHBIHA cepBep, KOHAUIMOHED
3an MBI]
T-417, YucOnas CTOJI MPernoiaBaTesi, CTON y4eOHbI|, CTYIL,
ayIUTOpHUs mKad), KOMIBIOTEPHAs CETh C BEIXOJOM B

HHuTtepHeT, MyIbTUMEIUUHBINA TPOEKTOP,
JIOCKa MapKepHasi, KOMIIbIOTEP
IIEPCOHAJIbHBIN

VY4eOHble ayAUTOpUH IS
MIPOBE/ICHUS MPAKTHUECKUX
3aastuii, KP u KII

T-417, YueOnas
ayTuTOpUs

CTOJI MPEMNo/iaBaTesl, CTOJ y4eOHbIH, CTYIL,
mKad, KOMIbIOTEPHAS CETh C BBIXOJIOM B
HHTepHeT, MyIbTUMEIUUHBINA TPOEKTOP,

JI0CKa MapKepHasi, KOMIIBIOTED
MePCOHAIIbHBIN

VYyeOHble ayAUTOPUH IS
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTecTaluu

T-417, YucOnas
ayTUTOpUS

CTOJI IIperoiaBaTessl, CTON y4eOHBbI!, CTYI,
Kag, KOMIbIOTEPHAS CETh C BBIXOJIOM B
HHTtepHeT, MyIbTUMEIUUHBINA IIPOEKTOP,

JIOCKa MapKepHasi, KOMIIBIOTED
IIEPCOHAJIbHBIN

ITomemenus s

T-412, YueOuas

CTOJI TIPEMNO/IaBaTelis, CTOJI Y4eOHBIH, CTY,

CaMOCTOSITENTLHON pabOTHI naboparopus KOMIBIOTEPHAsSI CETh C BBIXOJIOM B
BBIYHCITUTEILHOM WHTepHeT, T0cKa MapKepHasi, KOMIILIOTEP
TEXHUKHU TIePCOHANTBHBIN
[Tomemmenus s T-205, Yuebnas CTOJI TIPENO/IaBaTelIs, CTOJI YYeOHBIN, CTY,
KOHCYJTBTUPOBAHUS ayJTUTOpUS mkad, 10CKa MapKepHas
[Tomerenus ajst XpaHEeHUs T-213, ITogcobnoe
o0opynoBaHus U y4eOHOTO MOMeIleHUE

WHBEHTAaps

16




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHuueckas razoanHaMuKa

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-1. Bemonnenue 6;10ka TecToBbix 3a1ad Nel: 1. ['mapaBiuueckoe conpoTUBIIEHUE TPYOBI pH
ee BHe3amHoM pacimupennd; 2. PacueT aspoaunamudeckoro Harpea. (KontponbsHas pabora)
KM-2. Bemmonnenue 6;10ka TecToBbIX 3a1a4 No2: 1. ['mapaBnuueckuil ynap npu BHE3amHON
OCTaHOBKE MOTOKA KUAKOCTH; 2. TpyOka [InTo mpu 103BYyKOBOM M CBEPX3BYKOBOM JIBKCHUU
ra3a. (KontponbsHas pabora)

KM-3. Beinonnenue 010ka tectoBbix 3aaa4 Ne3: 1. IIpsiMOTOUHBIN BO31yIIHO-pPEAKTHBHbBIN
neurarens (IIBPJ); 2. OqHoMepHOE CTallMOHAPHOE TEUYCHHUE T'a3a 10 TpyOe MOCTOSHHOTO
CEYEHUS C OJOrPEBOM; auabaTHYECKOe TEYUEHHE ra3a C TPEHUEM B TpyOe IOCTOSIHHOTO CEYEHMUSI
(KonTpoabpHas pabora)

KM-4. BeinonHenue pacuetHoro 3aganus: OnpeaeneHue KapTUHbI YAapHBIX BOJIH U CEKTOPOB
pa3peKeHUs B OKPECTHOCTH Te€JIa CJI0KHOM (OPMBI, IBHIKYILETOCS CO CBEPX3BYKOBOM
CKOPOCTBIO; pacueT BOJTHOBOI'O COMPOTHUBIICHUS U a3POIMHAMUYECKIX KOA(P(UIIMEHTOB.
(KontponpHas pabota)

KM-5. Beimonnenue 010ka TecToBbIX 3a1a4 NoS5: 1. O0TekaHue pemeTku CBEpX3BYKOBBIX
npoduieil HeBSI3KUM ITOTOKOM Ta3a; 2. [IpocTeluil pacyer CTyneHu J0naTOYHOM
Typoomamnnbl. (Kontponsnas padora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Homep Pa3nen muciuminHb KM: 1 2 3 A 2
paznena Henens 2 6 9 12 16
KM:
1 YpaBHEHUsI ra30BOM JUHAMUKU
1.1 YpaBHEHUS ra30BOM JTUHAMHUKH + +
2 OnHOMEpPHBIE Ta30BbIE TOTOKU
2.1 OnHoMepHbIE Ta30Bbl€ TOTOKU +
3 IT1ockue TeueHUs HEBSI3KOIr0 ra3a
3.1 IT1ockue TeueHUs HEBI3KOIr0 rasa +
4 Teuenue raza B comiax u nuddysopax
4.1 Teuenue raza B coriax u quddyzopax + + +
5 DNEeMEeHTHI Ta30BOM TMHAMUKH KPBUIOBOTO MPOQUIIs
Y IPSMOJIMHEITHON PEIIeTKH
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5.1

DJIEMEHTHI Ta30BOW TUHAMHUKHN KPBUIOBOTO PO
Y IPSIMOJIMHEVHOW PELIETKU

Bec KM, %:

15

15

20

20

30
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