MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.B./IB.01.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

T'azoBast nMHAMHUKA

(Haumenosanue OUCYUNIUHbL)

110 HalIpaBJICHUIO IOATOTOBKHU
13.03.03 DHepreruyeckoe MAIIMHOCTPOEHHE

HaIpaBJIEHHOCTH (TIPOdUIIB)
AJIbTEepHATHBHBbIE UCTOYHUKHU JHEPTUU TPAHCTIOPTHBIX CPEICTB

®dopma o0yueHus: Ounast
I'on Habopa: 2021
O6mras TpynoeMkocTb: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 7

dopma KOHTPOJIsA 3a4€T Hroro
Bun 3ansiTuit
Jlexumnm 34 34
JlaGopaTopHble - 0
[TpakTHueckue 52 52
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P - 0
ITpomMexyTouHas aTTecTanus 0,25 0,25
KoHnrakTHas pabota 86,25 86,25
CamocTosTenpHas padora 129,75 129,75
KoHTpoan - 0
Hroro 216 216




Pabouyto mporpammy coctaBui(u):
JIOIIEHT, JOLIEHT, K.T.H., CMoJieHckuii B.B.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenensb, Qamunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HaIlpaBJICHUA ITIOATOTOBKHU
13.03.03 DHepreTrueckoe MalIMHOCTPOEHUE

Cpok neiicTBus padoueii mporpaMMsbl AU CUHUIIMHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO

Ha 3acenannu xadenps
(<3HCpF€TI/I‘I€CKI/Ie MallHbI U CUCTEMBI YIIPABJIICHU )

(mpotokon 3acemaanusi Ne 1 ot «01» centsops 2020 r.).



1. Ilean ocBOEHHNA TUCHUILIHHDBI

Lens ocBOoeHMS AUCHUIUIMHBI — IMOHUMAHUE CYIIECTBA NPOTEKAIONIUX B JABUTATEIAX
BHYTPEHHET0 CrOpaHus MpPOIECCOB ra3000MeHa, ABIKEHUE 3apsiia B LIUIUHAPE, pacIpOCTpaHEHUS
TUTAMEHHU, a 3TU 3HAHHS HEOOXOIUMBI JUIS TTOCIEAYIONMEr0 H3yU4eHUsl pabouuX MPOIECCOB Ta30BhIX
TypOMH U arperaToB HaJAyBa MOPIIHEBLIX JBUTATENEH

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

Jannas nucuumuiiHa (yd4eOHBIH Kypc) OTHOCHUTCA K ONOKYy «JlucuurmiauHbl (MOIYIH)»
(Yactb, hopMupyemasi yuaCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHUMA. JJUCIUIUTHHBI IO BBIOOPY).

JIMCUMIUTMHBL M TNPaKTUKA, HAa OCBOGHUHU KOTOPBIX Oasupyercss HaHHas JUCIUILIMHA!
Marematuka, ®u3nka, MexaHuka.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
IpeaiecTByromee:  be3omacHOCTh  JKU3HENEATCNIbHOCTH, leopus  pabodero  mporiecca,
MatemaTtuyeckue METObl MOAECTUPOBaHUs paboydero mpoiecca CHIOBBIX YCTaHOBOK, [loaroroBka
K IIPOLIEyPE 3aIIUTHI U 3aIUTa BBITYCKHOW KBATH()UKAITMOHHON paObOTHI

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopMmupyembie u
pMupy NHaukaTopbl 10CTHKEHU S

KOHTpPOJIUpYyeMble . I[Inanupyemble pe3yJbTaThl
pOTHpY KOMIIeTeHIUI Py pesy
KOMMEeTEeHIUH o0yJeHuUs
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)
[1K-3. Cnocoben [1K-3.1. Pa3zpabarbiBaeT 3HaTh:
MPUHUMATH U Matepuansl (pasaensl) Uil (— KoprmopaTuBHBIH

000CHOBBIBATH
KOHKPETHBIC TEXHHUYCCKHUE
peLICHHS TP CO3/IaHUH
00BEKTOB
HHEPTEeTUUECKOTO
MAaIIHHOCTPOCHHSI

TEXHUKO-3KOHOMHUYECKUX
000CcHOBaHUH BbIOOpa
BapUaHTOB KOHCTPYKIIUU
OHEPICTUYCCKNX YCTAHOBOK
U UX KOMIIOHEHTOB.

perinaMeHT/CTaHAapT MOJIb30BaHMS
MCTOYHUKAMU Hay4YHO-
TEXHUYECKON MHpOpMaluu u
CIPaBOYHO-UH(POPMALMOHHBIMU
W3/1aHUSMU

Oco6eHHOCTH POU3BOJICTBEHHBIX
TEXHOJIOTHI OpraHu3anuu
VYcnoBus skcIuTyaTanum,
MIPOEKTUPYEMBIX SHEPTreTHUYECKUX
ycraHoBoK ATC u ux
KOMITOHEHTOB
TeXHUKO-2DKOHOMUYECKHE
IIOKAa3aTeIN IPOEKTUPOBAHUS
AHAJIOTOB PHEPTeTUUECKUX
yctaHoBOoK ATC u ux
KOMITOHEHTOB

YMmeTs:

CucreMaTH3UpOBaTh HHKEHEPHBIE
JAaHHBIE C YYETOM TEXHUYECKHUX
TpeOOBaHUH K 3HEPreTUYECKHX
ycTtaHoBOK ATC u ux
KOMITOHEHTaM

IIpon3BoanTh NpeABAPUTEIBHYIO
OLIEHKY TEXHUKO-?)KOHOMUYECKUX
MoKa3aTesiel Ha MPOEKTUPYyEMblIe
sHepreTudeckux yctaHoBok ATC u




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NHaukaTopsbl J0CTHKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

UX KOMITOHEHTBI
AHaNM3UPOBATh TEXHOJIOTUYECKUE
BO3MOKHOCTH OpraHU3ALNH MPU
pa3paboTKe PHEPreTUUECKUX
yctaHoBok ATC u ux
KOMIIOHEHTOB

Bnaners:

AHanu3 ycioBUHU KCILTyaTaluu
IIPOEKTUPYEMBIX KOHCTPYKLUHI
sHepreTrudeckux yctaHoBok ATC u
UX KOMIIOHEHTOB

[IpoBenenue cpaBHUTEIBLHOTO
aHaJIM3a TEXHUYECKHUX
XapaKTEpUCTHK aHAJIOTOB
sHepreTudeckux yctaHoBok ATC u
UX KOMIIOHEHTOB

[ToaroroBka NCXOIHBIX TAHHBIX
JUISL TIPOBEJIEHUS TEXHUKO-
SKOHOMHUYECKOT0 00OCHOBaHMS
BbIOOpA BapMAHTOB KOHCTPYKLUN
sHepreTudeckux yctaHoBok ATC u
MX KOMIIOHEHTOB




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Bux } DopMbI TEKYILIEr0
Mopnyan N HaumeHoBaHHe TeM 3aHATHI KOHTPOJISA
yueOHoi N Cemectp | O0beM, u.| banabi HNHurepakTus, 4.
(pazaen) PaGOTHI (yuedHoii paGoThI) (HaHMeHOBaHHe
OLIEHOYHOTI'0 CPeJICTBA)
Monyns 1 Jlex Henu u 3aga4n Kypca. 3aKOHBI Fa30IMHAMUKY U 7 2 - - 3auér
METOABI UX peleHus. TeopeTndeckas OCHOBa
razoauHamMuky ypasHeHus: HaBee Ctokca
Ip HccnenoBanne uCTeueHHs Taza yepes 7 4 - - [IpakTryeckas padbota
CY>KaloIIerocs COIio Nol
Jlex [IpumeneHne ypaBHEHUST HEPA3PHIBHOCTH 7 2 - - SEE N
COCTOSIHUS aanadaTel ypaBHeHus1 bepHyniu B
Pa3NUYHBIX POpMax CKOPOCTh PacIpoOCTPaHEHHs B
razax Yucno Maxa. [lonsiTue 10 3ByKOBOTO,
3BYKOBOT'O U CBEPX3BYKOBOI'O PEXKUMOB JBIKEHHUS
rasa
IIp HccnenoBanne paboThl CTYNEHH 3KEKTOPA 7 4 - — [IpakTryeckas padbota
Ne2
Jlek CaoiicTBa razoB. Cuiibl, JEHCTBYIOIINE B ra3ax 7 2 — — Bauét
METO/Ibl U3YUEHUS JABIKEHUS B razax
WHTEHCUBHOCTh U3MEHEHHUS TEMIIepaTyphl,
JaBJICHUS, TNIOTHOCTH, CKOPOCTH 3BYyKa €
W3MEHEHHEM CKOPOCTH rasa.
IIp Omnpenenenre BUXPEBOTO OTHOIIEHUS B LIMJIMHJIPE 7 4 - — [IpakTryeckas padbota
JABC Ne3
Jlex ITonsiTrie 06 3HTpONUU. Y CIOBUS IOCTOSHCTBA HITH 7 2 - - 3auér
BO3pacTaHus dHTponuu. N303HTponnIecKuit
Ipo1Lecc
IIp OrnpeneneHrue CKOPOCTU PacIpOCTPaHEHUS 7 4 - - [IpakTudeckas pabora
JIJAMMHAPHOT'O IJIaMEHHU Ne4
Jlex IIoHsATHE MCTEUYEeHMS ra3a U MPUMEPBI ATOTO 7 2 - — 3auér
SIBIICHUS U3 Teopuu nBurateneit. opmyma Cen-
Benana u Bantuens.
IIp HccnenoBanue oTpakeHUs BOJIH CHKATUSA U 7 4 — - [IpakTuueckas padbora
pa3pe)EHUsT OT OTKPHITOTO KOHIA TPYOOIIpOBOIa No5
Jlex 3aBUCUMOCTH CKOPOCTH HCTCUEHUS OT IMMapaMeTPOB 7 2 - — Bauét




DopMbI TEKYILIEro

Moayab Bux . HaunMeHoBaHue TeM 3aHATHI KOHTPOJISt
yueOHoi N Cemectp | O0beM, u.| banabt HNHurepakTus, 4.
(pazaen) paGoTLI (yuedHoii paGoThI) (HaHMeHOBaHHe
OLIEHOYHOTI'0 CPeJICTBA)

B HYTpUH OaKka MpOTUBOJABICHUS. Y CIIOBUE
MOJIyYIEHUS CBEPX 3BYKOBOM CKOPOCTH HA BBIXOJE
n3 coma JlaBas.

Ip Hcrteyenue raza u3 6aka. Henzsntponnueckoe 7 4 - - [IpakTuueckas pabora
JBIDKEHHE Ta3a 1o TpyOe Mpy HaJnyue Ne6
COIIPOTHUBJICHUS TPEHHUS

Jlex Tedenue razos uepe3 coruia u Au(GPy30psL. 7 2 - - SEE N
PacueTHbIi 1 HEpaCUYETHBIN PEKUMBI HCTEUEHUS.
Comuta ¢ koceM cpe3oMm. uddyszoprbie TedeHns,
XapaKTePUCTUKH AUPPY30pPOB U UX pacyeT

IIp VYcnoBus nepexojia OT 3ByKOBOT'O TE€UEHUS K 7 4 - — [IpakTryeckas padboTa
CBEPX3BYKOBOMY U 00paTHO Ne7

Jlex TypOyneHTHOCT U IOHSTHS TypOYJICHTHOCTH. 7 2 - - SEE N
JuHamuKa pa3BUTUS TYpOYJIEHTHOCTH, €€
MOJICJINPOBaHHS B TYPOYJIEHTHOCTH

IIp PacueT ra3oBbIX T€UEHHI C TOMOLIBIO 7 4 - — [IpakTudeckas pabora
ra30IMHAMUYECKUX (PYHKIUS Ne&

Jlex l"azoBas AuHaAMMKa OIHOMEPHBIX NOTOKOB. Yucia 7 2 — — BauéTt
oJI0OMsSI M Ta30/TMHAMUYECKUE (PYHKIIHH.

IIp JIBI>KeHMEe OZI0rpeBaeMoro rasza no Tpyoe 7 4 - — [IpakTryeckast padbota
IOCTOSIHHOTO CEYEHUS Ne9

Jlex OpHOMEpHBIE TeUECHHS IPU Pa3INIHBIX MEPHBIX 7 2 - - 3auér
BO3JICHCTBHSX. 3aKOH 0OpallleHUsI BO3ICUCTBUH U
€ro YacTHBIE CIay4an

Ip ["a30Bast TMHAMUKA JIEMEHTOB BITyCKa 7 4 - - [IpakTnueckas padora

NelO

Jlex DNeMEeHTHI TEOPHH JIOTIATOYHBIX MAIlIUH TEUSHHE 7 2 - — 3auér
ra3a B IpOTOYHON YACTH JIOMATOYHBIX MAIIHH.

Ip l"a3oBast nMHAMKKa 3JIEMEHTOB BBITYCKa 7 4 - - [IpakTuueckas padbora

Nell
Jlex IIpeoOpa3zoBaHue SHEPrUK B MPOTOYHON YaCTH U 7 2 - — Bauét

ra3oAMHaMHUYCCKUC IIOTCPU.




DopMbI TEKYILIEro

Moayab Bux . HaunMeHoBaHue TeM 3aHATHI KOHTPOJISt
yueOHoi N Cemectp | O0beM, u.| banabt HNHurepakTus, 4.
(pazaen) paGoTLI (yuedHoii paGoThI) (HaHMeHOBaHHe
OLIEHOYHOTI'0 CPeJICTBA)
IIp Ob6pazoBanue Buxps «TamOm» B mriHHApE 7 4 - - [IpakTuueckas pabora
JIBUTATelIsl IPU OpraHU3aIuK JBUKEHUS 3apsi/ia Ha Nol2
BITyCKE
Jlex Cucrema nuddepeHnanbHbIX ypaBHEHUN 7 2 - - 3auér
OJHOMEPHOU MaTeMaTH4ecKOi MOJIeNu He
CTaLlMOHAPHBIX ITPOLIECCOB Ia3000MEHA 1 METOABI
€€ pemeHus. Pa3peIBHbIE TEYEHMUS.
IIp Oo6pazoBanue Buxpsi «CBUPI» B HIWIHHAPE 7 4 - — [IpakTryeckas padbota
JIBUTATEJsI PU OpraHU3aluy ABMKCHUS 3apsiia Ha Nel3
BITyCKE
Jlex O61mue nosioxerus. CKOPOCTh XUMHUUESCKUX 7 2 — — Bauét
peakumii okucnenust. [lonsiTus ppoHTa miamMeHu.
Jlex JlamuHAapHOE TUTaMS U CKOPOCTH €T0 7 2 - - SEE N
pacnpocTpanenusi. MoaenupoBaHue MpOLecCoB
pacmpoctpanenus wiamenu B [IBC.
Jlex DneMeHThI TEOpHH TOrpaHUYHOro cios. [Tonarus 7 2 - — 3auér
MOTPaHUYHOIO CJI0S, XapaKTEPHBIE TOJIIHMHBL.
Jlex JlamyuHapHBIN OrpaHnuHbIi ciol. TypOyneHTHBIN 7 2 — — 3auér
[IOI'PAHUYHBINA CIIOH.
CP Hcnonbs3oBaHue HCTOYHIUKOB HAyYHO-TEXHUYECKON 7 129,75 - - 3auer
nHGOPMALIUK U CTIPABOYHO-MH(POPMALIMOHHBIX
W3JaHMH JUISL aHAJIM3a U3YYEHHOTO MaTepuaa
A [TpomexxyToUYHAsT aTTECTaLUs 7 0,25 — — 3ager
Hroro: 216




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

Benymieii nesTenbHOCTBIO B Mpoliecce 00yueHus ABIseTCs yueOHas AeITeIbHOCTb CTYACHTOB,
XapaKTepu3yromasicss JIeHCTBYIOMIEH CHUCTEMOM TIO3HAaBAaTEIbHBIX TPOIECCOB, HAuMWHas C
BOCTIpUATUS ~ HWHPOpPMAIIMM W 3aKaHYMBas  CIOXHEUIIUMU  TBOPUYECKUMHU  IPOIECCAMU,
CIIOCOOHOCTSIMM  OOIIETO M YAacTHOTO XapakTepa, SMOIMOHAJIbHBIMU SIBJICHHUSIMH, KOTOpBIE
MOTHBHUPYIOT MHOTHE CUCTEMBI YU€OHBIX JICHCTBUH, a TAK)Ke OOIIMMH M YACTHBIMU MOTHBAIUSIMHU.

[lpy w3yyeHun aUCHUIUTMHBI «['a30Basi WHAMHMKa»  HCHOJB3YIOTCS  CIICAYIOIIHE
00pa3oBaTesibHbIC TEXHOJIOTHUH:

— TEXHOJIOTMH TPAJUIIMOHHOTO 00ydeHus B Qopme JeKIUH, MPaKTUYECKUX 3aHATUH U
CaMOCTOSITENIbHOW PabOThI CTYACHTOB;

— TEeXHOJOrus OOy4deHHs B COTPYJHHYECTBE — OpraHu3alys y4eOHOro mpolecca,
OCHOBAaHHOTO Ha MPUHIIMIIAX COTPYJHUYECTBA BO BPEMEHHBIX KOMaHIaX WU MAabIX
rpynmnax, ¢ LUeJblo MOJIy4eHUsl KaYeCTBEHHOI0 00pa30BaTeIbHOr0 pe3yibTara. Meroa
o0OydeHus — paboTa B ape — BBINOJHEHUE MPAKTUYECKUX PaboT.

— DOJeMEHTHl MNpOOJEMHOTO OOYy4YeHHsT B BHJEC HAJIM4YUS BOIPOCOB IMPOOJIEMHOTO
XapakTepa B NPAKTUYECKUX paboTax M TpeOOBaHMU aHATW3a TOJTYYEHHBIX
PE3yIbTATOB C MOCIEAYIOIIUM BBIBOJIOM.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

3aHatua mo aucuuiuinHe «l'a3oBas AMHAMHKa» ISl CTYJEHTOB BY30B MPOBOASTCS B
COOTBETCTBUU C Y4E€OHbIM IUIAHOM. AyauTOpHas paboTa CTYAEHTOB I0JI PYKOBOACTBOM
npenojaBaTeneil  OCYIIECTBISETCS B COOTBETCTBHM C pacHUCaHMEM B paMKax JEKIHH u
MPAKTUYECKHUX 3aHATUH. B camocTosITensHy 0 paboTy CTYICHTOB BXOIUT OoJiee TITyOOKOe H3ydeHue
TEOPETUYECKOT0 MaTepuasa, BHIIOJHEHUE TMPAKTUYECKUMX 3aJaHUil B  COOTBETCTBUU C
HarpaBJeHHuEM OaKaJaBpCKOW padOTHI.

PexoMeHnnanuu npenoaBaTento.

1. ConpoBoxaaTh JEKIMOHHBIA MaTepua MPOCTHIMU KOHKPETHBIMU ITPUMEpPaMHU, U T.1.

2. Ilpu npoBeneHNU MPAKTUIECKUX PabOT MOACHATH LIeNb, 33a4u PaOOTHI U IPEIOCTABISATh
CTyJIEHTaM BO3MOXXHOCTh (OPMYJIHpPOBAaTH BOMPOCHI IO CYIIECTBY paOOTHl HE BIABasCh B
KOHKPETHYIO MOCIEA0BATEIHHOCTh ACHCTBHIA MO TOCTHKEHUIO HEOOXOJMMOT0 pe3yabTaTa.

PeKOMeHI[aIII/II/I CTYACHTaM.

1. TlocemaTs 1 KOHCTIEKTUPOBAThH JIEKIIUH.

2. He mnpomyckaTh NpakTHYECKUE 3aHATHS, CTaparbcs padOTaTh CaMOCTOSATEIHRHO H B
rpynme, o0pamasck K MpernogaBaTelio B ciiydae He HaXOXKACHUS TPYIION HY>KHOTO PEIIeHUsI TOTO
WJIA THOTO BOIIPOCA.

3. Bcerna mpoBepsATh ToONy4aeMble pe3ylbTaThl HAa OTCYTCTBHUE TPYOBIX OIIMOOK ITyTeM
CpaBHCHHA C U3BCCTHBIMU CbYH,ZIaMeHTaJ'IBHBIMI/I 3aKOHAMH U JIUTEPATYPHBIMH JAHHBIMH U 3APaBbIM
CMBICJIOM.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
7 IK-3.1. Bormpocsr k 3auety Nel-42
[TpakTryeckue paboter Nel-13

7.2. TunoBble 3aJaHUA WIH MHbIE MATEPHAJIbI, HE00XOUMBbIE JJI TEKYLIEro KOHTPOJIsI

7.2.1. IlepevyeHb MPAKTUYECKHUX padoT

Ne i/ HanmeHoBaHMe NPAKTHYECKOH PadoThl
[IpakTnueckas pabora Nel | McciienoBanue ncTtedeHus ra3a 4epes3 Cy»Karulerocs Corio
ITpakTuueckas pabora No2 | HMccnenoBanue paboThl CTYIIEHU 2KEKTOpa
[Ipaktuueckas pabora Ne3 | Onpenenenue BUxpeBoro otHomenus B uunuaape JIBC
[Tpaktuueckas padora Ned | OnpeneneHue CKOPOCTU PaCIPOCTPAHEHHUS JTAMUHAPHOTO TUIAMEHH
[Ipaktuueckas pabora No5 | HMccienoBanue OTpaKeHHs BOJH CXKAaTUs W Pa3pekeHUs OT
OTKPBITOr0 KOHIIA TPyOOTIpOBO/Ia
[IpakTuueckas pabora Ne6 | HMcreuenue raza u3 Oaka. HemszsHTpomnudeckoe IBHKEHHUE Ta3a MO
TpyOe py HAJTMYKE CONPOTHUBIICHHUS TPEHUS
[IpakTuueckas pabota No7 | VYcioBusi mepexoaa OT 3BYKOBOTO TEUYEHHs] K CBEPX3BYKOBOMY U
00paTHO
IIpaktuyeckas pabora Ne§ | Pacyer ra3oBbIX TEUYEHHUH C TOMOUIbIO Ta30MHAMHUYECKUX
byHKIUS
ITpakTryeckas pabora Ne9 | JIBukeHHE MOJ0TPEBAEMOr0 ras3a 1o Tpyoe MOCTOSIHHOTO CEYEeHUs!
ITpakTryeckas pabora Nel0 | ["a3oBas AMHAMUKa 3JIEMEHTOB BITyCKa
[Tpaktuueckas padora Nell | T"a3oBasi nuHaMuKa 2JI€MEHTOB BBIITYCKa
IIpaktuyeckas pabora Nel2 | OGpa3zoBanue Buxpss «TamOm» B IWIMHApPE JABUraTteias mpu
OpraHM3aly IBU)KEHUS 3apsi/ia Ha BIyCKe
IIpaktuyeckas pabora Nel3 | OGpazoBanue Buxps «CBUpiA» B MWIMHApPE JABUrateis mpu
OpraHM3aliy JIBU)KEHUS 3apsi/ia Ha BIyCKe

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHUS

Hean: N3yueHus noxo/10B U METOJIUK, TO3BOJISIIOLIUX TPOBOJUTH KOMIUIEKC PAacueToB IS
TEXHUKO-D)KOHOMUYECKUX OOOCHOBaHWN BbIOOpa BApPHAHTOB KOHCTPYKIIMM DHEPTETHYECKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB.

O:xupaemsblii (e) pe3yabTaT (bl) GOPMHUPOBAHNE 3HAHUH U NPEACTABICHUN O COBPEMEHHOM
COCTOSTHUM TOJXOJ0B M METOJAMK, MO3BOJSIOUINX MPOBOJUTH KOMIUIEKC PAacdeToB AJI TEXHHUKO-
HKOHOMHUYECKUX 00OCHOBAHUH BHIOOpA BApHAHTOB KOHCTPYKIIMU IHEPreTHuecKux yctaHoBok ATC
U UX KOMIIOHEHTOB.

Kpurepum ouneHku:
- OLIEHKAa «3auT€HO» BBICTABIIAETCS CTYAEHTY, €CIU IPaBUJIBHO BBIIOJHEHO COAEpPXKaHHUE
oTyeTa U nosydeHo 0oisiee 50% MoI0KUTEIBHBIX OTBETOB Ha BOIIPOCHI ITPH 00CYKIEHUU;
- OLIEHKA «HE 3aYTEHO» BBICTABIISAETCS CTYJAEHTY, €CIIM HENPABUIBHO BBIIIOJHEHO COACPKAHUE
oTyeTa U He noiryueHo 6osee 50% MOJ0KUTENBHBIX OTBETOB HA BOMPOCH! IPU 00CYKIECHUH.



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 7
Ne
wn Bonpocsl k 3a4ery (YCTHO)
1 | Mojenb Kakoil JKUIKOCTH pacCMaTpPUBAETCsI B ra30AMHAMUKE
2 | Yto sBiIsIeTCSsl TEOPETHUECKOW OCHOBOM Ia30AMHAMUKHI
3 | Kakue napameTpsl ABIXKYIIETOCS T'a3a pacCMaTPUBACTCS B Ta30JHHAMUKH.
4 | ITo kakoMy 3aKOHY IPOMCXOJUT U3MEHEHHs IapaMeTPOB I'a30JUHAMUKH.
5 | Kakast ckopocCTh 3ByKa MO/Ipa3yMeBaeTCs B Ta30JMHAMUKH.
6 B uem otinuune ypaBHenue Diiepa u bepnyium
7 | Korga MOKHO UCKJIIOUUTh TEMIEPATypy KUIAKOCTH M3 PACCMOTPEHHsI B Fa30JMHAMUKHU.
8 | B uem oTiMune HavYaIbHBIX YCIOBUN OT TPAHUYHBIX.
9 | Kak u3MeHsiercs JHTpONU IPH TEUEHUE HEBA3KOI0 CKMMAEMOro rasa
10 | Kak oneHmBaeTcs cuja TSHKECTH B ra30IMHAMHKH.
11 | Ilo kakuM mapaMeTpaM MOXHO OIPEeNINTh KaKoH ra3
12 | Kakoii ra3 MOKHO Ha3bIBaTh 3aTOPMOKCHHBIM
13 | Cpsi3aHa i1 CKOPOCTH 3BYKa B T'a3€ CO CKOPOCTHIO €T0 JIBHKCHHUSI.
14 | Kak u3meHsercs TeMnepaTypa rasa lnpH ero TopMoKeHue
15 | Kak u3mMeHseTcsl cTaTHUeCKOe AaBJICHHE TPU TOPMOKECHUH Ta3a
16 | Kak u3meHsieTcsi INIOTHOCTh ra3a Ipu ero TOpMOKEHHH.
17 | Kak u3meHsieTcsi CKOpocThb 3BYKa B ra3e Mpu €ro TOPMOKEHHUH.
18 | Csi3aHbl 1M HapaMeTpbl TOPMOXKEHHUS] C KpUTHYECKUMH TapaMeTpaMH.
19 | B kakux npezenax uaMeHsiercs Kpurepuii Maxa u ckopocTHOM Ko3ppuuueHT A
20 | Yemy paBeH kputepuii M u A nipu 3anupanuu comia
21 | Yem 0OBsICHSIETCS SIBIEHUU 3allMPaHUE COILIA
22 | Kak cBsi3aHHBI MAKCHMaJIbHAsI M KPUTHYECKAs! CKOPOCTh HCTEUEHUS ra3a
23 | YBenuuuBaeTcs JIM pacxoJ raza uepe3 CoImjio Npu A00aBICHUH PACHIMPSIONIEHCS YaCTH.
24 | Bux ypaBHEHHUS COCTOSIHUS
25 | Bux ypaBHeHHs HEpa3phIBHOCTH
26 | Kakoii napameTp u3MeHsieTcsi B 00JIblIel CTeNEeHH TPU TOPMOKEHUH Taza
27 | C xaKo#l CKOPOCTBIO PACIIPOCTPAHSIOTCS B T'a3€ MAJIbIE YIIPYTHe BO3ZMYIICHHS
28 | Kak u3MmeHsieTcsi CKOPOCTh ra3za ¢ \3MEHEHHEM IUIONIAIM CeueHHsl KaHaia, ecia M>1
29 Kak n3mensieTcst remmeparypa TOPMOKEHUS B IMJITHHIPUYECKON TPyOe MPH yueTe CHIT
TpEeHus
30 | Kak m3MeHsroTCs mapaMeTphl ra3a MpH MPsIMOM CKadKe
31 | Jlns onpeseneHre Kakoro rnapaMeTpa raza npumensiercs ¢popmyna [Ipantis
32 | Kakue napaMeTpbl TOpPMOKEHHE HE MPETEPIEBAIOT PAa3phIBbI HA CKAUYKE YIIJIOTHEHHS
33 | Kak u3mensieTcst SHTpONHsI IIPH NEPeXoie Yepe3 CKauOK YIUIOTHEHUS
34 | KakoBa BeIMYMHA OTHOCUTEIBHOTO U3MEHEHHsI ITIOTHOCTH ra3a B CKauke
35 | KakoBa ckopoCTh yapHOH BOJIHBI
36 ITpu KakoOM cXKaTUM yJapHOM WM a1Ma0aTHYECKOM, IUIOTHOCTh YBEJIMUUBAETCS B OOJIbILEH
CTETICHU
37 | Kakum cmoco60oM MOXKHO MOJYYUTh CBEPX3BYKOBYIO CKOPOCTh
38 | Kak u3meHsieTcsi CKOPOCTh ra3a IpH ero c)kaTue B KOMIPeccope
39 | Kak u3MeHsIeTCsi CKOPOCTh Ta3a PH paclIupeHue B TypOrHe
40 | Kak u3MeHsieTcs CKOpOCTh rasa B IIMJIMHIPUYECKON TpyOe NMpH Harpese rasa




n/n

Bomnpocsl k 3auety (YCTHO)

41 | Kak uaMeHseTcsi CKOpOCTh ra3a B IMUIMHIPUUYECKON TpyOe Mpu yceeTe CUIl TPEHUS

42 | Bo3MOXEH JIn epexo/1 4epe3 CKOPOCTh 3BYKa MOJIOTPEBOM ra3a

7.3.2. Kputepuu 4 HOPMbI OLEHKH

«BavYTCHO»

dopma
NPOBeIeHUs
Cemectp . Kpurepuu u HopMbI OLIEHKH
NMPOMEKYTOUYHOM
arTecTalnu
7 3auer (YCTHO) Teopernueckoe colepKaHue Kypca

OCBOGHO  IOJIHOCTbIO,  HEOOXOJIUMBIE
MIPAKTUYECKHE KOMIICTCHIIMH B OCHOBHOM
chopmupoBanbl. OOyyaroluiicss TBEpIO
3HAET MaTepHall, TPaMOTHO U I10 CYIIECTBY
U3JIaraeT ero He JOMYCKAalo CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC.

«HEC 3a4TCHO»

OOyuaromuiics He 3HAeT 3HAYUTEIbHOU
JacTH MIPOrPAMMHOI0 Marepuaia,
JIOTYCKaeT CYILIECTBEHHbIC OIIMOKU, HE
MOXET YBA3aTh TEOPUIO C MTPAKTUKOM.




8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) mocobue, yyebno- I'ox n3panus ounodaunorexe /
n/n MeTOIUYeCKOe Mmocodue, HaMeHOBARMe
NPAaKTHKYM, JP.) 3EC
1 | KyauHos A. A. 3b6C
MaporasoanHamuka Yuebuoe mocobue 2018 "ZNANIUM.
COM"
2 | 3apaHKuH A. E. OCHOBBI (PU3NYECKOTO
MOAENUPOBAHUSA, SNTEMEHTbLI 3bC
Teopuu pasmepHoCTeu U ee YuebHoe nocobue 2019 "KoHcynbTaHT
MCNOMb30BAHWE B 304a4aX CTyAeHTa"
rmaporasognHaMmUKm
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHHK, yueOHOE Kog:;:}c;;o B
Ne ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) mocobue, yuebuo- I'oa uznanus oudbamorexe /
n/n MeTOoAnYecKoe mocoome, HanveHoBaHMe
NPaKTHKYM, JAP.) 3EC
1 | Kpyrnos M. T l'a3oBass jMHaAmMHKa  KOMOMHHPOBAaHHBIX VYyebGHoe nocobue 1988 1
JIBUTATEJIEN BHYTPEHHETO CTOPAHMS
2 | 10. ®. lurakuna ®duznyeckue  U3MEpEeHuss B Ta30BOM VYyebGHoe nocobue 1957 1

JUHAMHKE U ITPU T'OPCHUHU




8.3. Ilepeuyennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMANMOHHBIX CHPABOYHBIX
cucTeM

— WebofScience [DnexkTpoHHBIH pecypc|: MyabTHIUCIUIIIMHAPHAS pedeparuBHas Oaza
nanubix.  — Philadelphia: ClarivateAnalitics,  2016—-. —  Pexum  nmocryna:
apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHrL.

— Scopus [DnekTponHbIi pecypc]: pedeparuBhas 6a3za manubix. — Netherlands: Elsevier,
2004—. — Pexxum noctyma: scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHrI.

— Elibrary [DnekTpoHHBIN pecypc]: HaydHas AJIeKTpoHHas Oubnnoreka. — MockBa: HOB,
2000—. — Pexxum noctyma: elibrary.ru. — 3ari. ¢ a3kpana. — SI3. pyc., aHr.

— SpringerLink [DnexTponHblit pecypc]: [6a3a nanubix]. — Switzerland: SpringerNature,
1842—. — Pexxum nocrymna: link.springer.com. — 3ari. ¢ skpana. — SI3. aHr.

— ScienceDirect [Onextponnslii  pecypc]: KOJUJICKIIUS ~ DJEKTPOHHBIX  KHUT
usnarenscrBa Elsevier.  — Netherlands: Elsevier, 2018-. — Pexum  mocryma:
sciencedirect.com. — 3aru. ¢ 3kpaHa. — 53. aHrII.

8.4. IlepeueHb NPpOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexkBU3UTHI )loronf)pa

n/n (nata, HOMep, CPOK JeHCTBHUA)
1 | Windows Ne619935341, 2013 r. 6eccpouHbIii
2 | Office Standart Ne61935138 ot 28.05.2012 GeccpounbIit
3 | AHTUIUIarHaT 985/2016 ot 06.10.2016

8.5. Onucanne MaTepHaJIbHO-TEXHMYECKOl 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHMUILINHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!
NPAKTHYECKUX U J1a00paTOPHBIX 3aHATHI,
MOMELIECHHUH VIS CAMOCTOSTEIbLHOMN
padoThl 00y4aromuxcs (HoMep ayiuTOPHH)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

b-208. YueOnas aynuropus i IpOBEIEHUS
3aHATUM  JIGKIMOHHOTO THMA.  Y4eOHas
ayAUTOpUsl  JUIA  TIPOBEACHUS  3aHATHH
CEeMHUHApPCKOTo TUMA. Y4yeOHas ayAuTOpHs JUIs
KYpCOBOTO TPOEKTUPOBAHHS  (BBITIOJTHEHUS
KypCOBBIX paboT). YueOHas ayauTopus Ijs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJIbTallMi. YueOHas ayauTopus JAjs
MIPOBE/ICHUS] 3aHATHH TEKYIIEro KOHTPOJS U
MIPOMEKYTOUHON aTTECTAIUH.

Cronpl  y4YeHHYECKHE  JBYXMECTHBIC
(MOHOOTIOKH), CTON TMpernoaaBaTebCKUM,
Jlocka aynutopHas (menosasi), ctyid, ABC
J1-30-37, nacrennbie 1miakatel, JIBC B-2,
ABC 3uJI 130, IABC A3JIK412, JIBC
BA31111, Onox xaprep B cbope PIIJ,
HarJsIIHOE rnocooue "[Mlatynsr",
ra3oTypOMHHBIA  JBHTaTellb, PEAYKTOP
I'TH, osnextpuueckuit creny "Cucrema
OXJIaXAeHUs",  AIEKTPUUYECKUUA  CTEH[
"Cucrema cmaszku', PITJI, IBC BA3 2108,
HarggHoe nocooue "Konenuarsle Bajbl",
HarsimHOe Tocobue "[lopmau" cremmaxu
¢ y3snamu u arperatamu JIBC

b-209. Yuebnas aynuropus Ui IPOBEIEHUS
3aHATHH  JICKIIMOHHOTO THma. YucOHas
ayIuTOpHUs Uil TIPOBEICHHS  3aHATUU
CEMHHAPCKOTo TUMA. YueOHas ayIuTopus JUIs
KYpPCOBOTO TPOEKTUPOBAHUS (BBITOJHCHUS

Croybl  yYCHHUYECKHE  JIByXMECTHBIE
(MOHOOJIOKH), CTON TMpemnoaBaTeIbCKHA,
CTYJI TIPEToIaBaTeNbCKui, Kadeapa, T0cKa
ayuTopHas (MeJioBas), YKpaH.




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

KYpPCOBBIX PaboT). YueOHas aymauTopus s
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYJIbTAIlMi. YueOHas ayIuTopus s
MIPOBEJICHUS 3aHITUN TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOYHOW aTTECTAIIHH.

b-212. KommbroTepHblii Kiacc. YdeOHas | CTOJBI yYSHUYECKHE, JOCKA ayTuTOpHAs,
ayJIMTOpUsl  JUIA  TPOBEACHUS  3aHATHH | CTOI MIPEToIaBaTeIILCKUH, CTYIIbsI
JIEKIIMOHHOTO TUTA. YUueOHasl ayAuTOpHs IS | yYCHUYECKHe, CKaHep, IKad KHIKHBIM,
MPOBEJICHUST 3aHATHH cemuHapckoro Ttuma. | [1K, mocka aynuropHas (MeaoBas)
YyeOHass ayamropust IS TPOBEACHHS
nabopaTtopHbIX paboT. YueOHas ayauTopHs
ISt KypCOBOTO MIPOCKTUPOBAHHUSI
(BBIMIOJIHEHUS KYPCOBBIX paboT). YueOHas
ayTUTOPHUSL JUISL TIPOBEACHHS TPYIIIOBBIX W
WHIUBUAYAIbHBIX KOHCYNbTaUK YueOHas
aymUTOpUsST  JUISL  TIPOBEICHUS  3aHATHMA
TEKYIIEr0 KOHTPOJS M  TPOMEKYTOYHOU
aTTeCTAIIHH.

b-214. JTabopatopus "['a3oBas quHamMuka" CTeJUIa)K € HaANIIOHBIMH IOCOOHSIMHU,
CTeJIaXX € Ja0OpaTOpPHBIMU MOCOOMSIMH,
BaKyyMHBIH TMPHUBOJI, CTOJBI YYCHHUECKUE
JIBYXMECTHBIE (MOHOOJI0KM), JI0CKa
ayJIUuTOpHas, TypOOKOMITpeccop,
BaKyyMHasl 3aCJIOHKA, BaKyyMMETP,
HAIJIsIHBIC mocoous, CTOJ
IIPENOIABATENIbCKU, CTYII
MpenoaBaTebCKHA.

b-104. Y4eOHO-MOTOPHBII OOKC Cromsr YYEHUYECKHE, CTYJIbS
Y4YEHHUYECKHE, YacCTOMETP
anekTpoHocyeTHbI Y3-34A, BombTMETp
yHUBepcanbHbli  B7-21,  3ieKTpOHHBIN
taxoMmetp TII-3, TOMIMBHBIA pacxomomMep,
BECHI, ABUTaTelb OeH3MHOBEIEI BA3-2114,
TopMo3Has ycraHoBka MEZ  Vsetin,
pecusep., JaBKa MSTKasl. , mkadg
METAIUIMYECKUN., JBUTATEIb JIN3EILHBIN
J-37b., WUHJUKATOP MAMU-2A.,
MaHOMETPOBBII CTCHJI., MaHOMETP
JKUJKOCTHBIN, y3en moxaporyuieHuss OY-
3-BCY

[Tomemmenue s caMoCTOATENbHOW paboThl | CTONBI YYEHHUYECKUE, CTYJIbA
crynentos (I'-401) yueHnuyeckue, I[IK ¢ BbBIXOJOM B cCeTh
WNHuTepHer




