denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00Opa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET
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(unoexc oucyuniunot)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI
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10 HAIPABJICHUIO TOATOTOBKH (CHEIUATBLHOCTH )
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KonrakTtHas pabora 52 52
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Pa6ouast mporpamma coctaBiena Ha ocHoBaHuu @I'OC BO u yueOHOTrO0 11aHa HarmpaBiIeHUs O/-
rotoBku 13.03.03 DHepreTuyeckoe MalIMHOCTPOCHUE
AHBTCpHaTI/IBHBIe HNCTOYHHKHU SHCPIrvU TPAaHCIIOPTHBIX CPCACTB

(KOO U HAUMEHOBAHUE HANPABILeHUS NOO20MOBKY, cneyuaibrocmu 6 coomeememeuu ¢ @T'OC BIIO! @T'OC BO)

PeHeH3Hp0BaHHe paﬁoqeifl nporpaMmbl TUCHUIIJIMHBI

OtcyrcTBYyeT
Yuebnas (pabouast) mporpamma ogodpeHa Ha 3acenannu kadeapsl _IMuCY (mpoToxod 3a-
ceganust Ne  OoT «__ » 20 r.).
Penienzent
(OoadcHOCMb, YueHoe 386aHue, cneneHy) (noonucs) (U.0. ©amunus)
« _» 20 1.
Cpok neiicTBUA padoyeii MporpaMMbl TUCHUTLINHBI /10 « » 20 1.

HNudopmanus 00 akryanusanuu padodeil mporpaMmbl I CHUILIHHBI:

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T

ITpoTtokomn 3acenanus kapenpsl No  oT «_ » 20 r.

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T
COI'JTACOBAHO

3aBenyromuii kadeapoi « IHEPreTuYecKue MallliHbl U CUCTEMbI YIIPaBICHUS

(s8vinyckaiowel HanpagieHue (CneyuaibHOCms))

«_» 20 T J.A.ITaBoB
(noonucsw) (H.0. @Pamunus)

YTBEPXJIAIO

3aBeJIYIOH.II/II>’I Ka(be)lpOﬁ ((9HCDFCTI/I‘I€CKI/IC MAIIMHBI U CUCTEMBI VIIPABJICHUS
(paspabomaswueri PI1]])

«_» 20 1. JILA.ITaBnoB
(noonucs) (U.0. Pamunusn)




AHHOTAIUA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
b1.B./IB.01.02 I"'a3oBas nuHaMuKa

(MHOEKC M HAUMEHOBAaHKE TUCUMILTHHBI (Y4eOHOTO Kypca))

1. Ilean | 3a7a4M U3yYeHHUs AUCHUIINHBI (Y4e0HOTO Kypca).
1. Heab 1 3a71a4n M3yYeHUs JUCUUILIMHBI (Y4eOHOT0 Kypca)

Lens — hopMupoBaHue y CTYJEHTOB MPEACTABICHUS O (PU3MUECKUX COCTOSHU-
X KUAKOCTEH M Ta30B MPHU PaBHOBECHOM M MOJBH)KHOM COCTOSIHMSIX, @ TaK)Ke HC-
M0JIb30BAaHUE 3aKOHOMEPHOCTEH PABHOBECHUSI M JBUYKEHUS KUJIKOCTEH ISl peIICHHUS
MPUKIIATHBIX WHXXEHEPHBIX 3a/1a4.

3amaun:

1. Jlate mpencraBiaeHue o (GU3NUYECKUX COCTOSHUAX U 3aKOHOMEPHOCTSX PaB-
HOBECHS M IIPOLECCOB JIBHIKEHHSI )KUIKOCTEN U ra30B HA OCHOBE MAaTEMATUYECKOIO U
HKCIIEPUMEHTAIBHOTO aHAJIU3A.

2. O3HaKOMUTH CTYJIEHTOB C METOJaMHU UCCJIEIOBAHUS 3aKOHOB JIBH>KEHHSI I'a-
30B.

3. ®opMHUpOBATH Y CTYACHTOB MHKEHEPHBIN NOAXO0/ K PEIICHUIO IPUKIATHBIX
3aja4 TpeOyIOIMX NPUMEHEHUS THIPO-Ta30IMHAMUYECKIX 3aKOHOB.

2. MecTo aucuuiuiaibl (yaedHoro kypcea) B crpykrype OITIOIT BO

HNannas gucruiuinHa (y4eOHbIH Kypc) oTHOCUTCS K broky 1 «Jlucuurinabl
(Momyyn)» (BapuaTHBHAS YacTh, TUCIUILTHHBI 110 BBIOOPY).

Jlucuurinabl, ydeOHbIe KYpPChl, HA OCBOCHUHU KOTOPBIX Oa3upyeTcs TaHHas
aucruInHa — « Marematukay, «Pu3uka», «MexaHukay.

JucuuninHbl, yd4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS,
HABBIKH, IPUOOpPETAEMbIE B pE3yibTaTe U3yUEHUs AaHHOW AMCHUILUIMHBI — «be3zonac-
HOCTb XKHU3HEAeITeNbHOCTHY, «Teopus paboyero mpoiecca», «Maremarnyeckue me-
TOJIbl MOJICJIMPOBAHUS Pab0OYEro MPoIecca CUIIOBBIX YCTAHOBOKY, U T.I1.

3. [lnanupyemblie pe3yJbTaThl 00y4eHHs MO AUCHUNINHE (Y4eOHOMY KYyp-
Cy), COOTHECEHHbIE C IUIAHNPYEMBbIMHU Pe3yJbTATAMH OCBOCHHUSI 00pa3oBaTe/ib-
HOMH NMPOrpamMmbl

dopmupyemMble H KOH- IlinanupyemMsble pe3y/ibTaTbl 00y4eHUsI
TPOJIMPYeMble KOMIIe-
TEHLHUH

- CIOCOOHOCTh K KOH- | 3HaTh: (PU3MUYECKYIO CYITHOCTh 3aKOHOB T'a30B B aBTOMOOMJIECTPOE-
CTPYKTOPCKOH JESTENbHO- | HUU; METOJbl U CPEJCTBA MO3HAHUS, OOYUYEHHs] U CAMOKOHTPOJIS JUIs
cru (TTIK-1) NpUOOpPETeHUs] HOBBIX 3HAHUW M YMEHHI, HETIOCPEACTBEHHO CBSA3aH-
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HBIX ¢ MpruoOpeTaeMol CeHalIbHOCTHIO.

Ymers: [IpousBectu pacder mapaMeTpoB Ta30oB IPU IKCIUIyaTallUK
TPAHCHOPTHBIX CPEICTB, MEXAHU3MOB U SHEPreTUYECKUX MAIIHH,
OCYILIECTBIIATh HAYUHYIO J€ATEIbHOCTD.

Baaners: CrnocoGamu, mpoueaypaMu M IMPOLECCaMu MOJEIHPOBa-
HHUA Ta30JUHaAMHUYCCKUX SIBJICHUM 10 COBCPUICHCTBOBAHUTIO pa6OTBI
Ha3eMHBIX TPAHCIOPTHO-TEXHOJIOTNYECKUX CPE/ICTB, SHEPreTUUECKUX
MalllMH 1 MCXaHU3MOB.

- TOTOBHOCTh pa3padaTbl-
BaTh W TMPUMEHATH JHEP-
ro3¢gGeKTUBHBIC MAIINHBI,

3HaTh: CTPYKTYpY U (U3HUYECKUN CMBICT OCHOBHBIX YpaBHEHUU CO-
XpaHEHHUs! U MPUMEHSTh UX JUIsl aHaJIM3a KOHKPETHBIX CIy4aeB Teye-
HUS T'a30B

YCTAaHOBKH, [IBUTATCIN U
ammapaTthl 10 TMPOU3BO/I-
CTBY, NMPEOOPa3OBAHHUIO U
HOTPEOJICHUIO Pa3IMnYHBIX
dopm sueprun (I1K-9)

YMeTb: mnpeacTaBisiTh ce0€ TEOPETUYECKUE 3SKCIEPUMEHTAJIbHbBIE
METO/bl PELICHUs [a30JUHAMUYECKUX 33124, OIPEeIATh IapaMeTpbl
IIOTOKOB IIpU PA3JIMYHBIX YCJIIOBUAX TCUCHHUA PaACCUUTHLIBATH Iapa-
METpHI B yJJapHBIX BOJIHAX, IPEICTABIATh OCOOCHHOCTH MaTeMaTHye-
CKOI'0 MOJIJIMPOBAHUS IPOLIECCOB Ia3000MEHA

Biaaerb: ocHOBaMU TEOPUH JIONIATOYHBIX MAIIUH TEOPUAMU I'a30BbIX
CTPYH 2KEKTHUPOBAHHS OCOOCHHOCTSMH TOBEACHHUS CBEPX3BYKOBBIX
II0TOKOB

TemaTn4yeckoe coaep:kaHue JUCUUIJIMHBI (YUeOHOr0 Kypca)

Pasznean,
MOYJIb

IMoxgpasnen, Tema

OCHOBHBIC TIOHATHS U 3aKO0-
HBbI ra30JMHAMHUKN

3aKOHBI Ta30JUHAMUKHN 1 METOJbI UX pelieHus. TeopeTuueckas oc-
HoBa razoanHamuku ypaBHeHus Haswe Ctokca. [Ipumenenue ypas-
HEHUs Hepa3phIBHOCTU COCTOSIHUS ainadaThl ypaBHeHHs bepHymnu
B Pa3IMYHBIX (hOpMaxX CKOPOCTh paclpoCTpaHeHus B razax Yucio
Maxa. [ToHsTHE 10 3BYKOBOTO, 3BYKOBOT'O M CBEPX3BYKOBOI'O pe-
JKHUMOB IBHXKCHUA ra3a

[TousTue 34TOPMOKCHHOT'O
rasa

CsoticTBa ra3oB. Cuiibl, JEMCTBYIOIIUE B Ia3aX METObI U3YUCHHUS
JIBUKEHMSI B ra3aX MHTEHCUBHOCTbh U3MEHEHUsI TEMIIEPATYPHI, JaB-
JIEHUS, INIOTHOCTH, CKOPOCTH 3BYKa C U3MEHEHHEM CKOPOCTH Ta3a.
[TonsiTre 06 sHTponUH. Y CI0BUS MOCTOSHCTBA WM BO3PACTAHUS
sHTponuu. M309HTponnyeckuii mpouecc

Hcreuenue rasa u3 Oaka

[TonsATHE HCcTeUeHUs ra3a U NPUMEPBI ITOTO SIBJICHUS U3 TEOPUHU
nsurareneil. @opmyna CeH-Benana u BanTiens. 3aBUCHMOCTB CKO-
POCTH UCTEUEHUs OT MapaMeTPOB B HYTPUHU Oaka MpOTHUBOIABICHUSI.
VYcnoBue noiydeHus CBEPX 3ByKOBOM CKOPOCTH Ha BBIXOJE U3 COII-
na JlaBans.

Mertons! npenoTBpanieHus
OTPBIBA ITIOTPAHUYHOTIO CJI0

Teuenwne razos uepes coria u nuddy3opsl. PacueTHsiii 1 HEpacyeT-
HBINA pexuMbl uctedeHus. Coruta ¢ kocslM cpe3oM. uddy3opHeie
TEUYEHHUs, XapaKTepUCTUKH NH(PPYy30pOoB 1 UX pacuer

TypOyneHTHOCTb

TypOyneHTHOCTb U MOHATHSA TypOyIE€HTHOCTH. JMHAMKKa pa3BUTHUS
TypOYJIEHTHOCTH, €€ MOJIETUPOBAHUS B TYPOYJIEHTHOCTH

TedeHue ra3on ¢ TPCHUCM

I"a3oBas AMHAMKKA OHOMEPHBIX MOTOKOB. Yncina moqoous u ra3o-
nuHamuueckne GyHKuu. OTHOMEpHbIE TEYEHUSI IPU Pa3TUIHbIX
MEpHBIX BO3/IEHCTBHSX. 3aKOH OOpAIeHUsI BO3ICHCTBHIA U €T0
YaCTHBIC CIy4au

[Tpunine! npoduapoa-

OneMEHTBI TCOPHHU JIONTATOYHBIX MAalllMH TCUYCHUC I'a3ad B HpOTO‘-IHOﬁ
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HUSI TPOTOYHOM YacTH JIO-
IIaTOYHbIX MaIlllUH

YacTH JONaTOYHbIX MaluH. [IpeobpazoBanue s3Hepruu B MpOTOYHOMN
YaCTH Y T'a30/IMHAMHYECKUE TTOTEPHU.

MopenupoBanue ra3oguHa-
Muyeckux npoueccos JIBC

Cucrema nuddepeHnanbHbIX YpaBHEHUNH OTHOMEPHON MaTeMaTH-
YEeCKOH MOJIETIM HE CTallMOHAPHBIX MPOIIECCOB ra3000MeHa U METO-
11 e€ perieHusi. Pa3pbIiBHbIE TeUEHHUS.

l'azoBas auHamMuKa npouec-
COB TOpPEHUS

O6mue nonoxxeHusi. CKOPOCTh XUMUYECKUX PEAKITUN OKHCIICHUSI.
[TonsaTus gponTa murameHu. JlaMmuHapHOE TUIaMsI 1 CKOPOCTh €0
pacrnpoctpanenus. MojenpoBaHue MPOIECCOB PACIPOCTPAHECHUS
mramenu B /IBC.

DneMEHTHI TEOPUH MOTpa-
HUYHOTO CJIOSI.

DNEeMEHTBI TEOPUM NTOIPAHUYHOTO cJosl. [IoHATHS mOrpaHUYHOTrO
CJI051, XapaKTEPHbIE TOJNIIHUHBL. JIaMUHAPHBIN OTPaHUYHBIN CIIOH.
TypOyneHTHBINM NOrPaHUYHBINA CIIOH.

OO01masi TPy10eMKOCTh TUCUMILIHHBI (YdyeOHOoro kypca) — 5 3ET.




4. CTpyKTypa M coiep:KaHue JUCHUILTUHBI (YueOHoro kypca) 'azoBasi quHamuka

Cemectp uzyuenus 7

(HauMeHOBaHME JUCIUILTHHEI (Y4eOHOTO Kypca))

Paspeu, Iloapa3zaen, Tema Buasl yueoHoii pa6oTsl Heo0xoaumebie DopMbI Pexomenny-
MoAyJib KonrakrHas paﬁoTa CamocTosiTeJIbHAs paﬁoTa MaTepHaJIbLHO- TEKylero eMasi JIuTe-
(B yacax) TeXHHYECKHe KOHTPOJIs parypa (Ne)
BCEro @opMbl IPOBEICHUS JIEKLHUI, (hopmbl opranuzanuun pecypcnl (HanmeHo-
e J1200pATOPHBIX, IPAKTHYECKUX CaMOCTOSITEJIbHO BaHHe ole-
E E §' §- 3aHATHI, MeTOAbI 00y4eHus, % padoThl HOYHOTO0
] & g S g peausyiouiue NpUMeHsIEMY 10 § cpeacTsa)
£ g E : H 00pa3oBaTe/IbLHYI0 TEXHOJIOTHIO @
- ] s =)
g 5 =
Jlekmust Nel | 3akoHbl ra3o- 4 1 | TpaguuuoHHas ¢ npu- [Touck nononnu- | MynpTuMenuii- KOH- Nol-Ne6
OcHosnvle JUHAMUKH U MCHCHUM TeIbHOU UHPOP- HBIM MIPOEKTOpP, | TPOJIb 32 OCH.
nousmus u METOJbI UX pe- -€M MYJIbTUMEANA Malu HOYTOYK XOJ0M Nel-Ne8
3akomnvl 2a- | weHus. Teope- ayn. b-214 BBITIOJI- J0T1
300UHAMUKY | TAYECKAask OCHO- Harnsauele mocoous HEHUs
Ba ra30UHAMU- CPu
KU YpaBHEHHUS MPaKTHU-
Haspe Crokca. YECKHX
[Ipumenenune 3aHATHH,
ypaBHEHUS He- (pazHo-
pa3pBIBHOCTH YpOBHE-
COCTOSTHUS BEIC 3a-
annadaTel JIa4H )
YpPaBHEHUSA
bepuymu B
pa3JINYHBIX

dopmax cko-
POCTB pacrpo-
CTpaHEHUSs B
rasax Ymcio
Maxa. ITonstue
JI0 3BYKOBOTO,




3BYKOBOI'O U
CBCPX3BYKOBOI'O
PEXKUMOB IBU-
KCHU rasa

Jlexus Ne2 CBolicTBa ra- TpaguuuoHHas ¢ Ipu- ITonck momosHU- MynsTumMe auii- KOH- Neo1-Ne6
Tousmue 30B. CHIIBI , MCHCHHMU TeTbHOU UHPOP- HBII IPOEKTOp, | TPOJb 3a OCH.
3amopmo- JICUCTBYIOIINE B -eM MYyJIbTUMEANA Maluu HOYTOYK XOJIOM Nol-Neg&

JHCEHHO20 2a- | Ta3ax METOMbI ayn. b-214 BBITIOJI- J0TL

3a W3y4YEeHUs JIBU- Harnsauele mocoous HEHHS
JKEHUS B Ta3ax CPu
WHTEHCHUBHOCTh MpaKTHU-
H3MCHCHUS YECKUX
TEeMIIepaTyphl, 3aHATHH,
JaBJICHUA, (pa3Ho-
IUIOTHOCTH, YpOBHeE-
CKOPOCTH 3BYKa BBIC 3a-
C U3MCHCHUEM Jlayn)
CKOPOCTH Ta3a.
[TousTue 06
SHTPOIIHH.
YcnoBus mo-
CTOSIHCTBA WJIH
BO3pAaCTaHUs
sHTponuu. M130-
SHTPONUYECKUI
IPOIIeCC
Jleknusa Ne3 | Ilonsrue ucre- TpaguunoHHas ¢ Ipu- ITouck momonHu- MynsTUMe - KOH- Nel1-Ne6
Hcmeuenue YeHHs ra3a u MEHEHUU TenbHON UHOP- HBIW TPOEKTOpP, | TPOJIb 3a OCH.
2asa uz baka | TPUMEPHI ITOTO -€M MyJIbTUMEINA MaluH HOYTOYK xomoM | Nel-Ne®
SIBJICHUS U3 ayn. b-214 BEIIIOJI- JIOII
TEOPHH JIBUTA- Harnsanele mocoous HEHUS
tenen. Dopmy- CPu
na Cen-Benana MPaKTH-




U Bautnens.

YEeCKUX
3aBHCHMOCTD 3aHATHH,
CKOPOCTH HCTe- (pazHo-
YeHMsl OT Mapa- YpOBHe-
METpPOB B HYT- BbIC 3a-
puu Oaka npo- Jlaun)
THUBOJABJICHUS.
VYcnoue noiy-
YEeHUsI CBEPX
3BYKOBOH CKO-
POCTH Ha BBIXO-
JIe U3 coIuIa
JlaBasis.

Jlekuusa Ned | Teuenue rasos TpaguunoHHas ¢ npu- ITouck momonHu- MynsTUmMeAui- KOH- Nel-Ne6
Memoowi yepes coria u MEHEHUH TenbHOU UHGOP- HBII IPOEKTOp, | TPOIb 3a OCH.
npeoomepa- 1 y30pHIL. -€M MYJIbTUMEANA Maluu HOYTOYK xomoM | Nel-Ne§
wieHus om- Pacuernrrii u ayn. b-214 BBITIOJ- on

pvléa noepa- | HEPaCUETHBIN Harnsinasie mocoOus HEHUS
HUYHO20 CI0S | PEXKUMBI UCTE- CPu
yeHus. Coma c MIpaKTH-
KOCBIM CPE30M. YECKUX
Huddy3opHbie 3aHATHUH,
TEYEeHHUsI, Xa- (pazHo-
PaKTEPUCTUKH ypOBHe-
T py30poB U BBIE 3a-
HX pacyer Jlaun)
Jlekumsa NeS TypOynent- TpanuuuvoHHas ¢ pu- ITouck nonosHu- | MynsTuMennii- KOH- Nel-Ne6
Typbynenm- | HOCTb U TIOHS- MEHECHUU TenbHON UHOP- HBIW MMPOEKTOp, | TPOJIb 32 OCH.
HOCMb TUS TYpOYJIeHT- -€M MyJIbTUMEINA MaluH HOYTOYK xomoM | Nel-Ne®
HocTH. JluHa- ayn. b-214 BEIIIOJI- JIOII
MUK pa3BUTHSA Harmnsinaeie mocoOust HEHUs
TypOyJIEeHTHO- CPu
CTH, €€ MoJIe- IIPaKTH-




JUPOBAHUS B YEeCKUX
TypOyJIEHTHO- 3aHSTUH,
CTH (pa3Ho-
YpOBHeE-
BbIC 3a-
Jla4un)
Jexkuusa Ne6 | I'azoBasg quHa- TpaguuuoHHas ¢ npu- ITonck momosHU- MynsTumMe auii- KOH- Neo1-Ne6
Teuenue ea- | MUKa OJTHOMED- MEHEHUU TeIbHOU UHPOP- HBIM POEKTOpP, | TPOJb 3a OCH.
308 ¢ mpeHu- | HBIX OTOKOB. -€M MYJIbTUMEANA Maluu HOYTOYK X0JI0M No1-Ne8
em Uwucna nogodus ayn. b-214 BBITIOJI- hi(e) i
Y Ta30JUHAMHU- Harnsogasie mocoous HEHUS
JecKue QyHK- CPu
uu. OnHomep- MIPaKTH-
HBIC TCUCHUS YECKUX
MIPH Pa3IMYHBIX 3aHSTHIA,
MEpPHBIX BO3- (pazHo-
JeHcTBUsIX. 3a- YpOBHeE-
KOH 00paleHus BbIE 3a-
BO3JCHUCTBUMN U Jlayun)
€ro YacCTHBIC
clyvyau
Jekuusa Ne7 | DieMeHTHI TEO- TpaguunoHHas ¢ Ipu- ITouck momonHu- MynsTUmMeAui- KOH- Nel-Ne6
Ipunyunsi pUH JIOMaToY- MEHEHUHU TenbHOU UHGOP- HBII IPOEKTOp, | TPOJb 3a OCH.
npogunupo- HBIX MaIllNH -€M MYJbTUMEINA Maluu HOYTOYK xomoM | Nel-Ne®
6anus npo- | TEYECHHE ra3a B ayn. b-214 BBIINOJ- 70T
MOYHOU 4a- | TPOTOYHOM 4a- Harnsinasie mocoOus HEHUS
cmu ona- CTH JIOIIATOY- CPu
MOYHBIX Ma- HBIX MAIIIH. MIPaKTH-
WUH [IpeobpazoBa- YEeCKUX
HHE DHEPTHUH B 3aHSATHH,
IIPOTOYHOM Ya- (pazHo-
CTH ¥ Ta30]I1- YpOBHeE-
HaMUYECKHE BBIC 3a-




MTOTEPH. JTA9H )

Jlekuus Ne8 | Cucrema nud- TpaguunoHHas ¢ Ipu- ITouck momonHu- MynsTUmMeAui- KOH- Nel-Ne6
Mooenupo- bepeHnanb- MEHEHUU TEeJIbHOU nHGpOp- HBII IPOEKTOp, | TPOJIb 3a OCH.
6aHue 2a30- | HBIX YPaBHEHUU -€M MyJIbTUMEINA Maluu HOYTOYK xomoM | Nel-Ne®
ouHamuye- OJITHOMEPHOI ayn. b-214 BBIIIOJI- Ji(e)i

CKUX npoyec- | MareMmaruye- Harmsinasie mocoOust HEHUs

cos [[BC CKOH MOJIEIN HE CPu
CTallMOHAPHBIX IIpaKTH-
IIPOLIECCOB ra- YECKUX
3000MEHa U Me- 3aHATUH,
TOJIBI €€ peltie- (pa3Ho-
Hus. Pa3pbiB- YpPOBHE-
HbI€ TEUCHMUS. BBIE 3a-
Ja4un)

Jleknusa Ne9 O61ue 1moo- TpanunonHas ¢ npu- ITouck momonHu- MynbTumeaunii- KOH- Neo1-Ne6
T'asoeas ou- xenus. Cko- MEHEHUU TEJIbHOU HHGOP- HBII [IPOEKTOp, | TPOJIb 32 OCH.

HAMUuKa npo- | POCTb XUMUYe- -€M MyJIbTUMEINA MaluH HOYTOYK xomoM | Nel-Ne®

yeccog cope- | CKHUX peakiui ayn. b-214 BBITIOJI- J0T

HUs OKHCJICHUS. Harmnsiiaelie nocoOust HEHUs
[TonsTust ppon- CPu
Ta MJIAMEHH. MPAKTH-
JlamunapHoe YECKUX
1ams 1 CKo- 3aHSATHH,
pOCTB €ro pac- (pazHo-
IIPOCTPAHEHHUS. YpOBHe-
Mopenuposa- BBIC 3a-
HHE NPOLIECCOB Jla4yn)
pacnpocTpaHe-
HUS IJIAMEHU B
JIBC.
Jlexnus DneMeHTHI Teo- TpanuuuvoHHas ¢ pu- ITouck nonosnHu- | MynsTumMennii- KOH- Nel-Ne6
Nel0 pHUH IIOTpaHUyY- MEHEHUHU TeIbHOU UHPOP- HBIM IPOEKTOpP, | TPOJIb 3a OCH.
Onemenmut | Horo ciosl. [lo- -€M MYJIbTUMENA MalUH HOYTOYK xooM | Nel-Ne®
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meopuu no- HATHSI TTOTPa- ayn. b-214 BBITIOJI- JIOTT
2panuyHo20 | HHUYHOTO CIIOS, Harnsoasie mocoous HEHUS
cnosl. XapaKTepHbIC CPu
TOJIIUHEI. Jla- MPAKTH-
MUHapHBIN MO- YEeCKUX
IPAHUYHBIN 3aHATHUH,
cioit. TypOy- (pa3Ho-
JICHTHBIH 110- YpOBHE-
TpaHUYHBIN BbIC 3a-
CJIOM. it 1))
IMpakTnye- HccnenoBanue TpaguuuoHHas ¢ Ipu- [Touck nomnonnu- | Cnen. Jla6. o6opymo- Neol-Ne6
CKO€ 3aHsl- | MCTCYCHUS rasa MEHEHHUHU TEJIbHOM HHOOP- BaHue OCH.
THe Nel 4yepes CyxKaro- -€M MyJIbTUMEINA MaluH Nel-Ne8
HIETOCSI COTLIO ayn. b-214 hi (o)
Harnsgasie nocobus
IIpakTuye- | VccnenoBanue TpanuuronHas ¢ npu- [Touck momomuu- | Coew. Jla6. o6opyno- Nol-No6
CKoe 3aHsi- | paboTHI CTyTIe- MEHEHUH TenbHOU UHGOP- BaHHC OCH.
THE No2 HH 2KEKTOpa -€M MYJIbTUMEANA Maluu Nol-Neo§
ayn. b-214 o1
Harmsinasie mocoOus
IIpakTuye- Onpenenenue TpanuuuoHHas ¢ npu- ITouck nomonuu- | Crmen. JIab. o6opymno- Neo1-Ne6
CKO€ 3aHsl- | BHXPEBOTO OT- MEHEHHUU TEJILHOM HHOP- BaHue OCH.
THe Ne3 HOILICHUS B LIU- -€M MyJIbTUMEINA MaluH Nel-Ne8
nunape IBC ayn. b-214 hi(e) i
Harnsaasie mocobus
IpakTHye- Omnpenenenue TpanunrionHas ¢ npu- [Towck momomuu- | Cnewu. Jla6. o6opyno- Nol-Ne6
CKOe 3aHsl- | CKOpPOCTH pac- MEHEHUU TenbHOU UHGOP- BaHHC OCH.
THe Ned MPOCTPAHEHUS -€M MYJIbTUMENA Maluu Nol-Ne8
JTAaMUHAPHOTO ayn. b-214 o1
TJTAMCHH Harnsmasie mocooust
IIpakTuue- | Hccnenosanue TpanuuroHHas ¢ npu- ITouck nomonuu- | Cmen. JIa6. o6opymno- Nel-Ne6
CKOe 3aHsI- OTpaKEHUS MEHEHHUHU TEJNbHOM HHOP- BaHUC OCH.
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THE N5 BOJIH C)KaTHs U -€M MYJIbTUMENA Maluu Nol-Neg&
pa3pekeHus ot ayn. b-214
OTKPBITOTO Harnsgasie nocobus
KOHIIa TpyOo-
MIPOBOJA
Ipakrnue- | Mcredenue raza 2 TpagumoHHas ¢ pu- [Touck momoauu- | Cnew. Jlab. o6opyno- Nel-Ne6
CKoe 3aHsI- u3 Oaka. MEHEHUU TEJIBHOW WHOOP- BaHme OCH.
THE Ne6 Hewuszsurponu- -€M MYJIbTUMEANA Maluu Nol-Ne§
YecKoe JBUKE- ayn. b-214 Ji(o)i
HUE rasa 1o Harnsgasie mocoous
TpyOe npu
HaJIM4YUe CO-
MIPOTUBIICHUS
TPCHHUS
IIpakTuye- | VYciosus nepe- 2 TpaguuuoHHas ¢ Ipu- [Touck nononuu- | Crnen. Jla6. o6opymo- Nel-Ne6
CKoOe 3aHsl- | XO0/a OT 3BYKO- MEHEHUHU TEJIbHOM HHOOP- BaHue OCH.
THEe Ne7 BOT'O TEYCHUS K -€M MyJIbTUMEINA MaluH Nel-Ne8
CBEPX3BYKOBO- ayn. b-214 hi(e)i
MY ¥ 00paTHO Harmnsiiaele nocoOust
IIpakTuye- | Pacuer razoBbix 2 TpanunrionHas ¢ npu- [Towck momomuu- | Coewu. Jla6. o6opyno- Nol-Ne6
CKoOe 3aHsl- | TEYeHHUH c 1o- MEHEHUU TeJIbHOM nHGpOp- BaHue OCH.
THE Ne§ MOIIBIO Ta30- -€M MYyJIbTUMEANA MaIluu Nol-Ne8
JTUHAMUYECKUX ayn. b-214 o1
byHKIUS Harnsmasie mocooust
IpakTuue- | [IBmxeHue no- 2 TpanuuroHHas ¢ npu- ITouck nomonuu- | Cmen. JIab. o6opymno- Neo1-Ne6
CKoOe 3aHsl- | JIOTPEeBaeMOro MEHEHUU TEJNILHOM HHOP- BaHue OCH.
THEe Ne9 rasa o tpyoe -€M MyJIbTUMEINA MaluH Nel-Ne8
IIOCTOSIHHOT'O ayn. b-214 bi(e)is
CeueHus Harnsgasie mocoous
Hroro: 52 34 18 | 10
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5. KpI/ITepl/II/I H HOPMBI TEKYIIETI0 KOHTPOJISI U HpOMe)I(yTO‘lHOﬁ arTrecranmmu

@OpMBI TEKYIIETO KOHTPOJISI

YcnoBus nonycka

Kputepnn 1 HOpMBI OLIEHKH

Tekyiuii onpoc

Hannyne Tekymumx oreHoK

ITo uroram paboThl B cemecTpe

dopma npoBeacHUs
IPOMEKYTOYHOM aTTeCTALMH

YcnoBus nomycka

Kputepnn 1 HOpMBI OLIEHKH

[IpenonaBanue aucrumuuHbl «Ia-
30Basi UHAMHKA» HEMPEPHIBHO
COIIPOBOKAAETCS TEKYIIMM KOH-
TPOJIEM 3HAHUW CTYJIEHTOB, CIIO-
COOCTBYIOIIMM  aKTHUBU3AIMH  UX
paboThl TO YCBOGHHUIO 3HAHUU U
NpUOOPETEHUI0 yMEHH W HaBBI-
KaM, KOTOpBIM 3aBepluaeTcs arrte-
CTalMeil B BUJE 3a4eTa 7 ceMecTpa
YCTHO.

Kontponbnas pabora ocy-
HIECTBIISICTCS] CAMOCTOSTEIBHO,
HaJIM4ue BBITIOJTHCHHBIX 9
MPAKTUYECKUX 3aHATHI. 3auer
MIPOBOMTCS YCTHO.

«3a4YTCHO»

Teoperuueckoe conepkaHHe Kypca OCBOEHO
MOJTHOCThIO, HEOOXOAMMBIC MPAKTUYECKHE KOM-
METCHIIMA B OCHOBHOM copmupoBaHbl. O0y4a-
IOIIMICS TBEPAO 3HAET MaTepHall, TPaMOTHO H
M0 CYIIECTBY HM3JIaraeT €ro He JAOMYCKalo Cyle-
CTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC .

«HEC 3a4TCHO»

OOyuaromuiics He 3HAeT 3HAYMTENbHOM yacTu
IIPOrPaMMHOIO MaTepuaja, AOIyCKaeT Cyuie-
CTBEHHbIE OIIMOKHU, HE MOXET YBSI3aTh TEOPHIO C
MIPaKTUKOM.
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6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)
[To yuebHOMY KypcCy JaHHBIH MoIpa3iesn He NPeayCMOTPEH

/. IlpuMepHasi TeMaTHKa NMMCbMEHHBIX padoT (KYpcoBbIX, pedepaTos,
KOHTPOJILHBIX, PACYETHO-TPa(pMUeCKUX U AP.)

CamocrosarTesibHas padora
«Pacuem conaa Jlasansy

Bapuanrbl Nel-Ne3()

CJyi0Bapb OCHOBHBIX TEPMHHOB
Ypasnenue Hagve Cmokca- TeopeTHdeCKasi OCHOBA Ta30/IMHAMUKH.
HoeanvHulii 2az — ra3, B KOTOPOM BSI3KOCTh paBHa 0
Kpumepuu Maxa(M)- oTHOIIEHHE CKOPOCTH JABUKCHHS T'a3a K MECTHOM CKOPO-
CTH 3BYKa.
Cropocmuou kos3ghguyuenm (1) — OTHOIIEHUE CKOPOCTH JIBMXKEHUS Ta3a K Kpu-
TUYECKON CKOPOCTHU
Kpumuueckas ckopocmu 08udicenus 2a3a — CKOpOCTb, paBHAsE MECTHOM CKOPO-
CTH 3BYKa
Maxcumanvuas ckopocms — CKOPOCTb UCTEUEHUS YEPE3 COILIO MPU UCTEUEHHUH
B a0COIOTHBIN BakyyM. MakcuManbHasi CBEpX3BYKOBasi TCOPETHUECKAsI CKO-
POCTb MOXKET OBITH MOTy4YeHa MPU UCTCUECHUH uepe3 Haca KM, IOTIEPEIHOE Ce-
YeHUe KOTOPBIX B Havajie yMeHblIaercs, a 3areM Bo3pacrtaet. (Comuto JlaBas)
Oonomeproe osudicenue easa — NapameTpbl U3MEHSIOTCS BJIOJIb OJHOW KOOPAU-
HaTBI.
Yoapnule 6onnb1 — cUIIbHBIE BOBMYUIEHUS, IPU KOTOPBIX MapaMeTphl MOTOKA
IpEeTEepHeBalOT KOHEUHBIE Pa3pbIBbI.
Aouabama I'tocoHuo — naet CBA3b MEXKAY AABJICHUE U INIOTHOCTHIO IIPU JBUXKE-
HUU Ta3a CO CKAYKaMU KIUIOTHEHUS
Comi6 JlaBajisi — TeXHUYECKOE MPHUCIIOCOOIEHUE, KOTOPOE CIYKHT IS YCKO-
pPEeHMsI Ta30BOr0 MOTOKA MPOXOJISALIETO MO HEMY /10 CKOPOCTEH, PEBBIIIAIOLINX
cKopocTh 3ByKa. [1Iupoko ucmonb3yercs Ha HEKOTOPBIX TUIAX MapoOBBIX Typ-
OWH U SBIIETCS BAKHOW YaCThIO COBPEMEHHBIX PAKETHBIX JABUTATEJICH U CBEPX-
3BYKOBBIX PCAKTHBHBIX aBHAIIMOHHBIX JIBUTATEIICH.




Como mpencTaBisieT coOOil KaHal, CyXKEeHHBbIH B cepeauHe. B mpocreiiem
CIy4ae TakOoe€ COIUIO MOXET COCTOSITh M3 Mapbl YCEUYEHHBIX KOHYCOB, CONPS-
KEHHBIX Y3KMMH KOHLAMU. D((PEKTHBHBIE COIJIa COBPEMEHHBIX PAKETHBIX
JBUrareneii npo@uIupyroTcs Ha OCHOBAHUU CHEIMAIBHBIX Ta30IMHAMUYECKUX
pacy€ToB.

C yu4érom 3TOro, a Takke ¢ y4ETOM CTallMOHAPHOCTH M OJHOMEPHOCTH IOTOKA
ypaBHEHUE Diiiepa IPUHUMAET BUIL:

duv 1 dp 1 dp dp C? dp
T— = -  — - — -

dr  p dr  p dp dx p  dr

qT0, yuuThiBas (1), mpeobpazyercs B (2)

1 e e

1 s
— — AT — .
o e (E el
VYpaBHeHue (2) ABISETCS KIIOYEBBIM B JAHHOM PacCyKICHUU.

PaccmoTpum ero B ciienyromeit popme: (2.1)

1 dp 1 duv

4 4 . 2
pdr’ v dar M

Nnmoctpauus padotsl coma JlaBans. [lo mepe nBUKeHHs raza Mo COILTy, €ro

abconoTHas Temrneparypa T u gaBinenue P cHmkaroTces, a CKopocTh V Bo3pac-
taeT. M — uncno Maxa.

e T e
A L
e,

P
A

—_— T e T
P AL 1 e S P
P} e e I R R A
T M Rl
o L ot
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—n
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Puc. 2. Cxema TeveHuwn B conne Naeana: 71— Gak. Ha-
3bIBAEMBLIA PECUBEDOM, B KOTOPLIA C MANDA CKOPO-
CThID NOAASTCA 04eHb MOPAYMA BO3OYX, 2 — 0BnacTe
recMeTpHY2CKOrD NoLKaTUa KaHana ¢ uenbio yoKo-
PEHMA A03BYKOBOMD NOTOKA rasa, 3 — obnacte reo-
METPWHMECKOND PACIUMPEeHWA KaHana ¢ Uenbo yCoKo-
PEHKMA CBEPX3BYKOBOMD NOTOKA.
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[TapocTpy¥iHbIN 3KEKTOp — amnmapar, WUCHOJB3YIOLIUM SHEPTrUI0 CTPYyH Mapa
JUI OTCACBhIBAaHMS KUJAKOCTH, Ilapa WM ra3a U3 3aMKHYTOrO MHPOCTPAHCTBA.
[Tap, BBIXOASAIUI K3 COTIAa C OOJIBIION CKOPOCTHIO, YBIEKAET Yepe3 KOJIbIIEBOE
CE€YeHHE BOKPYI COIula INEepeMelaeMoe BemecTBo. Mcmonp3oBancs Ha cynax
JUTs1 OBICTPOTO OTJIMBAHUS BOJBI.
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B Cxema paGors! geuravens c TypGonanaysom

© Kauepa cropanva @ Typboxomnpeccop © Vikrepxynep @ lMarox
orpaborasiwmx rasos @ Cxarswt soagyx @ ArmocdepHbi? 5o3ayx

8. Bonpocwbl Kk 3auety

No i/t Bonpockl
1 Mopenp Kakol KUIKOCTH PACCMATPUBAETCS B Fa30IMHAMUKE
2 YTo ABAsSETCA TEOPETUYECKOW OCHOBOW Ira30IMHAMUKH
3 Kaxkue napameTpbl ABHKYILIErOCs ra3a pacCMaTpUBAETCs B ra30MHAMU-
KH.
4 ITo KaKOMy 3aKOHY IPOUCXOJNUT U3MEHEHUS IapaMETPOB ra30MHAMUKH.
5 Kakast ckopocTh 3ByKa ITOAPa3yMeBaETCsl B Ta30IMHAMUKH.
6 B uem otnimumne ypaBHeHue Dusepa u bepHyium
7 Koraa MOXHO UCKIIOYUTH TEMIEPATYPY KUAKOCTH U3 PACCMOTPEHUS B
ra3o/IMHAMHKU.
8 B yeM oTiInune Ha4aJIbHBIX YCIOBHUM OT I'PaHUYHBIX.
9 Kak u3MeHsieTcsi 3JHTponus IpU TEYEHUE HEBSA3KOI0 CKUMAEMOTI0 Irasa
10 Kak onenuBaeTrcs cuiia TSDKECTH B ra30JMHAMUKH.
11 [To kakuM nmapamMeTpam MOKHO ONIPEAECITUTh KaKOM ra3
12 Kakoli ra3 MOKHO Ha3bIBaTh 3aTOPMOKEHHBIM
13 CBsi3aHa JIM CKOPOCTh 3BYKa B T'a3€ CO CKOPOCTHIO €0 JIBM)KCHUS.
14 Kak n3MeHsieTcst remneparypa ra3za npu €ro TOpMOKEHHE
15 Kak n3MeHseTcst CTaTH4eCcKOe JTaBJICHUE MPU TOPMOKEHHUM Trasa
16 Kak n3MeHsieTcsi INIOTHOCTh ra3a pu €ro TOpPMOKEHUU.
17 Kak n3MeHsieTcsi CKOpocTh 3ByKa B I'a3e IPU €r0 TOPMOKEHHH.
18 CBsi3aHbl JIM MapaMeTpbl TOPMOMKEHHUS C KPUTUYECKUMHU MapaMeTpaMHu.
19 B kakux npenenax uaMeHsercs kpurepuid Maxa v ckopocTHOM ko3P du-
LIMEHT A
20 Uemy paBeH kputepuii M u A 1ipu 3anupaHuu coria
21 Uem 00BsICHSACTCS SBICHUH 3aITUPAHKE COTLIA
22 Kak cBg3aHHBI MAKCUMAaJIbHAsl U KPUTUYECKAsI CKOPOCTh UCTEUEHHS ra3a
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23

YBenuuuBaeTcs JI pacxo]i raza yepes Coio Mpu J00aBJICHUHN PaCIIUps-
IOIIIeHiCS YacTH.

24 Bung ypaBHEHUsI COCTOSTHUS
25 Buy ypaBHeHUs HEpa3phIBHOCTH
26 Kakoil mapaMeTp u3MeHsieTcsl B 00JIbIIEH CTENIEHH PYU TOPMOKEHUH ras3a
27 C kaKoii CKOPOCTBIO PACTIPOCTPAHSIIOTCS B Ta3€ MaJible YIIPyryue BO3MY-
MICHUS
28 | Kak u3MeHsieTcsi CKOpOCTh Ta3a ¢ U3BMEHEHHUEM IUIONIA/IA CeYEHUS KaHaa,
eciu M>1
29 Kak uzmensieTcs Temneparypa TOPMOKEHHUSI B LIWJIMHIPUYECKOUN TpyOe
U Y4eTe CHII TPEHUS
30 Kak u3MeHs10TCsl mapaMeTphl Ta3a Mpu IpSIMOM CKadKe
31 Jlns onpeniesieHre Kakoro napaMerpa raza npuMensiercs gopmyna
[IpanTis
32 Kaxkune mapameTpbl TOpMOKEHHE HE MPETEPIIECBAIOT Pa3phIBbI HA CKAYKe
YIUTOTHEHHUSI
33 Kak u3MeHsieTcst 3HTponus IpH Mepexo/ie Yepe3 CKa4OK YIIIOTHEHUS
34 KaxoBa Benm4riHa OTHOCUTEIBHOTO U3MEHEHHS IIJIOTHOCTH T'a3a B CKAUKe
35 KakoBa ckopocTh yJ1JapHO! BOJHBI
36 | [Ipu kakoM C:KaTUH yIapHOM WIIH aT1a0aTHIECKOM, TUNTIOTHOCTh YBEINIH-
BaeTcCsl B OOJIbIIICH CTeNEeHN
37 Kakum crnocoOoM MOXKHO MOJIYYUTh CBEPX3BYKOBYIO CKOPOCTh
38 Kax u3mensieTcsi CKopocThb ra3a MpH €ro cxaThe B KOMIIpeccope
39 Kak u3MeHsieTcsi CKopocTh ra3a mpH pacluiupeHue B TypOuHe
40 Kak nu3MeHsieTcs CKoOpoCTh rasza B IIUIMHAPUIECKON TpyOe Mpu HarpeBe
rasa
41 Kak n3MeHnsieTcsi CkopocTh raza B IUJIMHIAPUYECKON TpyOe mpu yceere
CHJI TPEHUS
42 Bo3MoskeH 71 mepexo] uepe3 CKOpOCTh 3ByKa MOJAOTPEBOM Tas3a
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9. ®OH OLEHOYHBIX CPEACTB AJIsl NMPOBeACHUsI NMPOMEKYTOYHON aTTe-
CTalUM 00y4AKOIIUXCS M0 TUCHUIINHE

9.1. lacnopT (oHAA OLIEHOYHBIX CPEICTB

Koxa xonTpoJsmpye-
MO KOMIIeTeHIN U
(usm ee yacTn)

HaumenoBanue
OLIEHOYHOI0 CPeICTBA

Ne KonTposmpyembie pa3aeibl
n/n (TeMbI) TUCHUIJIMHBI

1 | 3akoHBI ra30MHAMHUKHU U METO/IbI
ux pemeHus. Teopernueckas oc-
HOBA ra30IMHAMUKH YPaBHEHUS
Hasne Crokca. [Ipumenenue ypas-
HEHUS HEPa3PBIBHOCTH COCTOSIHUS
annabatel ypaBHeHUs bepHyum B I1K-1,9 Pemenue 3amay, TecThl
pa3anyYHbIX (hOpMax CKOPOCThb pac-
IIpocTpaHeHus B razax Yucio Ma-
xa. [TonsiTHe 10 3ByKOBOTO, 3BYKO-
BOT'O M CBEPX3BYKOBOT'O PEKHMOB
JIBIDKCHUS Ta3a

2 | O6mme nonmoxxenus. CKOpOCTh
XUMHYECKHX PEAKIUil OKUCIICHUSI.
[TonsTus Gpponra muamenu. Jlamu-
HApHOE TUIaMsl U CKOPOCTh €ro I1K-1,9 Penrenue 3amad, TecTh
pactpoctpanenus. MoaenupoBa-
HHE MPOLIECCOB PacpOCTPAHEHUS
miamenu B J[BC.

DNEMEHTBI TEOPUH TOTPAHUYHOTO
cios. [loHATHsI mOrpaHUYHOrO
CJ1051, XapaKTepHbIE TONIIUHBL. Jla-
MUHAPHBIN IOTPAHUYHBIN CIION.
TypOyneHTHBII MOrpaHUYHbII
CJION.

Pemenne 3agay, tector, CP
I1K-1,9 «Pacuer comra JlaBams»

9.2. TunoBble KOHTPOJIbHBIE 32JAHUA WIH UHbIE MATEPHUAJIbI, HCO0OX0AUMBbIE
JJISE OLlEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA JAeSITeJIbHOCTH, Xa-
PaKTepU3yIINX 3Tanbl (OPMUPOBAHNUS KOMIIETEHIMH B PoLecce 0CBOCHMS
0o0pa3oBaTeIbHOM MPOrPaMMbI

9.2.1. KomnJiekT 3ajaHuii AJ1sl NPAKTUYECKUX 3aHATHH (peleHue 3a1a4)

3aganme 1

[IponykThl cropaHus BEITEKAIOT Yyepe3 coruio JlaBans ¢ uncimom M=2,5 BO BHEIIHIOIO
cpeny, riae aasieHue Bo=760 Mmm.pT.cT. Temneparypa noToka B BBIXOJHOM c€4eHUU coria 1725
K. Onpenenuts napameTpsl ra3za B kamepe asurarens (p*,T*,c*), ecnu ucreuenue pacueTHoe
0e3 nmoTeps, MoKaszarelb aguadaThl IPOIYKTOB cropanus k=1,25, a ra3oBasi moCTOSTHHASI
R=343 oorc/keK.

3aganue 2
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Ha Bxone B nu¢dy3op nBurarens J03ByKOBOTO CaMOJIETa, MOJIHOE AaBieHue p*1=1,9
6ap, a koahurment ckopoctu 11=0,85; U3BECTHHI Tak)Ke OTHOIIEHUE Tomaneit F2/F1=2,7 u
K03 pHLKEHT BOCCTaHOBIEHUS HaBieHus y=p*2/p*1= 0,94. Onpenenuts NpuBeIeHHYIO CKO-
POCTh J12 U cTaTUYecKkoe JaBieHue p 2 B KoHie quddysopa.

3aganmne 3

I"azo00pa3nbiii Bogopoa (M= 86,6 . 10-6 113) nmepekaunBaeTCs 10 TOPU30OHTAIBHOU TpyOe
mramerpoM 50 mm ¢ pacxogom 0,7 1/c mpu Temneparype 295 K. B HayanbHOM cedeHUH TPYyObl
nasnenue p 1=2,5 . 105 I1a. Kakoe naBnenue B koHile TpydornpoBoaa mjiuHoun 200 m?

3ananmue 4

[Toctpouts npoduiis coria JlaBans 11 moaydeHus Ha pacueTHOM pexkume yuciia Maxa
5,4 npu pacxoge 115 kr/c. [ToctpouTs rpadk U3MEHEHUs AaBJICHUS HA CPE3€ COILIA TPU U3MeE-
HCHMH Tiepenaa aasjienus Ha comno. K=1,33, R=287/[xc/keK. Temneparypa moToka mnepes
cortom T*=650 K.

Pemenue

JlaBneHue TOpMOKEHHS Ha BXOJI€ B COIJIO B pACYETHOM pexXuME (JIaBJICHUE HA BBIXO/IC
paBHo 0,02 MIla) npunumaem paBabiM PO = 10 MITa.

Pacuem kpumuueckux napamempog

1. Kputnueckas remneparypa:

2. Kputnueckoe fgaBieHre HailieM 10 BEIMYMHE JaBICHUIO Ha BXOJIE

3. [InoTHOCTH ra3a B KPUTHUECKOM CEUCHUU:

4. CKOpOCTh B KPUTHYECKOM CEUCHUH:

5. 13 ypaBHEHUS pacxo/ia MOYKHO HAWTH MIIOIIA/b COIJIa B KPUTUYECKOM CEYCHHHU:

6. luaMeTp KpUTHYECKOTO CEUCHUS

Ilapamempui Ha evixoOe:

6. 3Hast yucio Maxa Ha BBIXOJIE U ITapaMETPbl TOPMOKEHUSI, MO’KHO HAUTH

K03 (HUIIUEHT CKOPOCTH Ha BBIXOJIE.

7. CKOpOCTb MOTOKA Ha BBIXOJIE:

8. JlaBieHue Ha BBIXOAE:

9. TemnepaTypa Ha BbIXOJIE

10. ITnomans ceuenus coma JlaBass Ha BBIXOJE MK BXOJIE 3aBUCUT OT K03 (pdurrenta
CKOPOCTH:

11. lnameTp comuia Ha BBIXO/E

Ilapamempwl na 6xode

11. JlaBnenue u Temmneparypa Ha BXOJie MPUOIU3UTEIHLHO PaBHBI JAaBICHUIO TOPMOKECHHS,
TaK KaK CKOPOCTh BXOJ/IHOTO ITOTOKA MaJa.

12. [I10THOCTH MOTOKA Ha BXO/IE:

13. CkopocTh 3ByKa Ha BXOJI€ B COILIO

14. [1nomaas ceyeHus: Ha BXOJI€ 3aBUCUT OT BXOAHOU CKOPOCTH:

Ilycmo ckopocmwb Ha 6xode pasna 20 m/c

15. Torga BXoAHOU AMAMET]

16. Yucno Maxa Ha BXoJe

Ilapamempubi 6X00H020 U KPUMUYLECKO2O CEYEHUI!

ce- P C, W
qe- T,K i KI/M ' a, m/c M f,m2 LM
MIla Mm/c

HUE 3
BXOR 649 9,99 53.6 20 4981 0,04 0,107 0,09
HOE 3
piE 558 5.4 3372 4615 4615 1 00075 007
TUY. 8 52



Pacuer npoduns xougysopa

16. Jlniura koHdy30pa
17. 3nadenus paAnycoB Takxe Haiiiem o gopmyie ButommHckoro, rae

PaccuunTeiBaecM 3HaueHus paanycoB mo miuHe | ¢ marom h = 1/20 = 0.00459 m.

X

0

0,00459
0,00918
0,01377
0,01836
0,02295
0,02754
0,03213
0,03672
0,04131

0,0459

r
0,0925

0,092323
0,091805
0,090981
0,089903
0,088635
0,087242
0,085788
0,084329
0,082911

0,081571

X

0,05049
0,05508
0,05967
0,06426
0,06885
0,07344
0,07803
0,08262
0,08721

0,0918

r

0,080335
0,079222
0,078243
0,077403
0,076704
0,076145
0,075721
0,075427
0,075256

0,0752

Pacuem oughgpyzopa. llpunss, uro nuddysop konndeckuii (yros packpsitus 10°),
HaliJIeM ero JUIHHY.

Boruncnsem paguycsl npoduist, HaurHast oT X0 = 0.0918 u 3akanumnBas x = 0.0918 +
0.575 = 0,6668 m ¢ marom h2 = 0.575/10 = 0.0575 m.

X

0,0918
0,1493
0,2068
0,2643
0,3218
0,3793
0,4368
0,4943
0,5518
0,6093
0,6668

r

0,0752
0,08026
0,09038
0,10556
0,1258
0,1511
0,18146
0,21688
0,25736
0,3029
0,3535

Crpoum B Excel rpadux nmpodus.

HaBHeHI/Ie Ha Cpe3€ CoIrlIia Mpru USMECHCHUU TICpCIiaga JaB-

JICHHUA Ha COILIO.

YBennuenue aaBieHus pl MIPUBOAUT K YBEIIMUEHUIO J1aB-
JIEHUS p2, TOKA HE HACTYMAET PEKUM HELOPACIIUPEHHUS

OTKJIOHEHHE OT PACYETHOI'O PEKMMA IIPU CHUKEHUHU P

1*(pc.p.) IpUBOAUT BHaUYaJle K MPONOPLUOHATBHOMY CHHKEHHIO

JaBJieHus p 2 npu coxpaHeHuu pc = const. Yucio M 2 (u cko-

pocTh ¢ 2) ocTaroTcsi 6e3 U3MEHEHUs, a PacXo/1 ra3a uepe3 CoIio
CHIDKAETCs TTporopiimoHanbHo p 1%, Coruto mepexoauT Ha pexum

nepepacmmpenus (p 2 < pH). [Ipu rirybokom nepepacupeHus,

KOTI'/la aBJIeHUE p 2 CTaHOBUTCS CylllecTBeHHO MeHblle pH (pu-
MEpPHO B 2...3 pa3a), IpOUCXOIUT OTPHIB IIOTOKA OT CTEHOK COILIA.
JlaBneHue okpyKarolen cpeabl MPOHUKAET B 30HY OTPBIBHOTO Te-

YCHU, YTO MMOBBIIIACT AABJICHUC B BBIXOAHOM CCUCHHH COILJIA.

[Tpy BOBHUKHOBEHMH OTpHIBA IIOMIAb CTPYH Ha BBIXOJE U3 COILIA
CY’KaeTCsl, CKOPOCTh UCTEUEHNUs € 2 U Yuciao M 2 yMEHbIIAIOTCS.
Cxema TeueHus rasza B coruie JlaBanis npu oTpbiBe IOTOKA IpUBe-
JieHa.37ech 10 CEYEHUS OTp.- OTP. IOTOK Pa3TrOHSIETCS U 1aBJICHUE
ras3a nagaer. [Ipu 6€30TpbIBHOM T€UEHUH JJaBIEHUE NTPOJOJIKAI0
Obl yMEHbIIAThCS BIOJb COIJIA, KaK MOKA3aHO IITPUXOBOM JTMHU-

eil. OIHaKo BCIIEICTBUE MOSABIEHUS OTPBIBA TOTOKA OT CTEHOK
IIPOUCXOIUT CYKEHUE CTPYH U JaBJieHHE MoBbIaeTcs 10 p 2 ? pH.
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dusznyeckas NpUYMHA MTOSIBICHUS OTpbIBa MOTOKA 3aKio4yaercs B cienytomem. [lpu pe-

aJIbHOM TCYEHUU T'a3a, BCICACTBUE BIUSHUSA €T0 BA3KOCTH, Y CTEHOK COILIA CKOPOCTh IIOTOKA
CHU)KAETCS OT CBEPX3BYKOBOM JI0 HYJIEBOI CKOPOCTH HA IIOBEPXHOCTH CTEHKH. DTO CHUYKEHUE
CKOpPOCTH HaOJII01aeTcs B TOHKOM MPUCTEHOYHOM YacTH IOTOKA, KOTOPYIO Ha3bIBAIOT MOIPaHU Y-
HbIM ciioeM. J[aBienue BHeNIHeH cpenbl pH, mpeBbIiaoniee 1aBjieHue p 2, MOXKET pacipocTpa-
HATBHCS BHYTPB COILIA TOJIBKO Y€pEe3 MOIPaHUYHbIN CIIOM, B KOTOPOM MMEET MECTO JO3BYKOBOE
TedeHue. OTpbIB IOTOKA IPOUCXOAUT B PE3YJIBTATE CI0KHOTO BO3/1EHCTBHS BHELIHETO J1aBJICHUS
Ha Te4YeHHe rasa B norpaHuyHoM cioe. [1o mepe cumxenus aasinenus p 1*(u pc.p.) ceuenue
OTp.-OTp. MEPEMEINAETCA K KPUTUYECKOMY CEUCHHIO COILUIA. XapaKTep U3MEHEHMs pacxo/a raza
IpY CHUXKEHHUH P 1* ¢ OTpBIBOM IOTOKA B COILIE HE U3MEHSAETCS ,T.K. OSIBJIEHUE OTPhIBA HE U3-
MEHsET TEYEHHUE Ia3a B KPUTUUECKOM CEYEHUU COILIA, KOTOPOE, KaK YKAa3bIBaJIOCh BBIIIE, OIIpe-
JEJIAeT PacXo/ rasa.
W3MmeHeHune naBiieHus OKpy:xaroien cpepl pH (M COOTBETCTBEHHO PC.p.) HE BIMSET HA TEUEHUE
rasa B comuie JlaBais, IOTOMy 4TO H3MEHEHHE BHEIIHUX YCJIOBHI HE BBI3bIBACT NIEPECTPOUKY Te-
YEHUSI B COIUIE, Y KOTOPOT'O CKOPOCTh UCTEUEHHUS ra3a cBepx3BykoBas. OHaKO, IPU MOBBIILICHUN
BennunHbl pH 10 3Ha4YeHuid, B 2...3 pa3a NpeBbILAOIUX P 2, B COILJIE BO3HUKAET OTPHIB IIOTOKA
U CBSI3aHHBIE C ’TUM U3MEHEHUS TEUEHUS ra3a, PACCMOTPEHHBIE BBIIIIE.

Tak kak MpoNOPLHMOHAIBHO aBICHUIO YBEINYMBACTCS PacXo/ ra3a, TO IIpU HEU3MEHHOM
T€OMETPUH, YBEIMYUBAECTCS CKOPOCTh, a 3HAYNT, YuciIo Maxa.

IIpu yBenuuenuu nasieHus B n pa3 yuciao Maxa yBeJIMUUBAETCs B N pa3, 3HAYUT, B pe-
3y/lbTaTe JaBJICHUE HA BBIXOJI€ YMEHbBIIAETCS (IIPU 3TOM HE YUUTHIBAEM HU3MEHEHHUE TEMIIEpaTy-
192))

[Toctpoum rpaduk 3Toi 3aBUCUMOCTH.

3aganme 5

Onpenenuts MOTEPIO HANOpa JJIsl IOTOKA BOJIbI IPU TEUEHUU YEPE3 PE3KOE CYKEHUE OT
nuametpa Tpyoonposoaa D1=150 mm 1o auamerpa D2= 100 MM mipu pacxojie HUAKOCTH 1M
3/MuH.

Kpurepun onenku:

- OICHKaA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIN pa60Ta BBITIOJITHCHA,
- OICHKA «HC 3a4TCHO» CCJIU pa60Ta BBITTOJIHECHA HEC ITOJITHOCTBIO.

10. O6pa3oBarejibHbIe TEXHOJOTHM W MeTOAMYECKHE YKA3aHHUS MO0 OCBOCHHMIO JHC-
HHMILIHHBI (Y4e0HOro Kypca)

B mpornecce u3yueHust TUCHMIUIMHBI UCHOIB3YIOTCS CIEAYIOUIe 00pa3oBaTebHbIE TEX-
HOJIOTHU:

- TEXHOJIOTUS TPATUIMOHHOTO OOy4YeHMs (JEeKIMH, MPAKTUYECKHE 3aHATHSA, CaMOCTOs-
TesbHas paboTa CTYJCHTOB);

- UH(OPMAaLIMOHHBIE TEXHOJOTHH (BU3YyalbHbIE JIEKIIMH C MCIOJB30BAaHUEM Mpe3eHTAllH-
OHHOTO METO/1A).

MeToan4yeckue yKasaHus

3aHATHS 110 AUCUUIUIMHE «['a30Basg AMHAMHKa» ISl CTY/I€HTOB BY30B IPOBOJSATCS B CO-

OTBETCTBHHM C Y4€OHBIM IUIaHOM. AyAuTOpHas paboTa CTYAEHTOB I10J PYKOBOJCTBOM Ipernoja-
BaTeJIed OCYILECTBISETCS B COOTBETCTBUM C PAaCIMCAaHMEM B paMKax JIEKUHUHA M IMPaKTUYECKUX
3aHATHI. B camocTosTenbHyI0 paboTy CTYJEHTOB BXOAUT OoJiee Iiy0oKoe U3ydeHHne TeopeTnde-
CKOT0 MaTepHualia M BBIMOJIHEHUE UHINBHUIYaIbHBIX JOMAIIHUX 33 JaHHH.
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11. YueOHO-MeTOoaM4Yeckoe U MHGOPMALMOHHOE oO0ecmevyeHHEe TUCHH-
IJIMHBI (Y4€0HOr0 Kypca)

11.1. O6s13aTesibHAA TUTEPATYypa

Ne
n/n

bubaunorpaguyeckoe onucanue

Tun(y4eoHuK,
yueOHoe nocodue,
Y4eOHOo-
MeTOIMYecKoe Mo-
co0me, MPAKTUKYMY

 J1p.)

KoaunuyecTtBO B
onoIuoTEKE

Kynunos A. A.

I'unporazoannaMuka [ DNeKTPOHHBIH pecypc] : yueo.
nocobue / A. A. Kynunos. - Mocksa : UTHOPA-M,
2015. - 336 c. - (Bricmiee o6pa3oBanue. bakanappu-
art). - ISBN 978-5-16-010326-6.

YyebHoe rmocobdue

9BC «Znani-
um.comy

Kyankos A. A.

Muaporazoannamuka [ DneKTpOHHBIN pecypce] : yueo-
Hoe nocoOue 1o aucuuIuinee «I 'uaporazoauHaMuKay
JUIS CTYJIEHTOB HarpasieHus moarorosku 13.03.01

(140100.62) «TemnosHepreTrka U TEIJIOTEXHUKAY / A.

A. Kynukos, U. B. UBanosa, U. H. Jltokosa ; CaHkT-
[leTepOyprckuii rocy1apcTBEHHbBIN JIECOTEXHUYECKUN
yauBepcureT uM. C. M. Kuposa. - Cankr-IletepOypr :
CIIGI'JITY, 2015. - 64 c. - ISBN 978-5-9239-0760-5.

YyeOHoOe 1mocodue

9BbC «Jlaup»

3amaueen 3. X.

OCHOBBI THJIPABIMKHU U TEITNIOTEXHUKH [ DIEKTPOHHBIN
pecype] : yue6. mocobue / 3. X. 3amainees, B. H. Ilo-
coxuH, B. M. Uedanos. - Cankr-IlerepOypr : Jlans,
2014. - 352 c. : mn. - (YueOHuku 1151 By30B. Crienu-
asibHas nuTepatypa). - ISBN 978-5-8114-1531-1.

YuyebHoe mocodue

9BbC «Jlaup»

Kpecrun E. A.

3alauHUK N0 TUAPABIMKE [ DIEKTPOHHBIN pecypce] : ¢
npuMepamu pacyetos : yued. nocobue / E. A. Kpe-
ctuH, U. E. Kpectun. - U3n. 3-e, gomn. - CaHKT-
[TerepOypr : Jlanb, 2014. - 320 c. : ui. - (YueOHUKH
s By3oB. CnennanbHas aureparypa). - ISBN 978-5-
8114-1655-4.

YuebHoe mocodue

9BbC «Jlaup»

Kpectun E. A.

IMuapaBnuka [DnMeKTpOHHBIN pecypc] : Kype JEKIui /
E. A. Kpectun. - Camapa : CI'ACY , 2014. - 189 c. -
ISBN 978-5-9585-0566-1.

Kypc neknuit

9BbC «Jlaup»

ynpos A. H.

[TpakTUKyM 110 THAPABINKE U TUAPOIIPUBOY [ DIIeK-
TPOHHBII pecypc] : yueb. mocodbue / A. H. Ilynpos ;
JInnenkwuii rocy1TapCTBEHHBIN TEXHUYECKUI YHHUBEP-
curer. - Jluneuk : JIT'TY, 2013. - 63 c. : un. - ISBN
978-5-88247-620-4.

YuebHoe rmocodue

c)Ne
«IPRBooks»
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11.2. JlomosHMTeJbHAs JUTEpaTypa W y4deOHble MaTepuaabl (ayamo-,
BH/1€0TIOCOOMS U JIP.)

dbonn HayuHoii 6ubmmorexku TI'Y:

n/n

bubaunorpaguueckoe onnucanue

Tun(y4e0Huk,
yueOHoe nmocoodue,
yueOHO-
MeToMYecKoe IMo-
codue, NPAKTUKYMY

H 1p.)

KoaunuecTBo B
onoJnoTexe

3yiikoB A. JI.

I'uapaBnuka [DnekTpoHHBIN pecypc] : yueOoHuk. T. 2.
HanopHble 1 OTKpbITBIE TOTOKH. ['HIpaBiivKa coopy-
xeHuit / A. JI. 3yiikos, JI. B. Bonruna. - Mocksa :
MI'CY : ObC ACB, 2015. - 423 c. - ISBN 978-5-
7264-1023-4.

VueOHuk

2bC
«IPRbooks»

Mapon B. U.

I'unpasnuka 1Byx(a3HbIX TOTOKOB B TPyOOIpOBOAAaX
[DnmexTpoHHEIH pecypc] : yueb. mocobue / B. M. Ma-
pon. - Cankr-IlerepOypr : Jlanb, 2012. - 256 c. : ui. -

(YueOuuku st By3oB. CriennanbpHas JINTEpaTypa). -
ISBN 978-5-8114-1235-8.

YyebHoe rmocobdue

9BbC «Jlaup»

I'poxoBckmii 1. B.

OCHOBBI TUJIPABIIMKH U THAPONIPUBOJL [ DIEKTPOHHBIN
pecypc] : yueb. mocobue / J{. B. I'poxoBckuii. -
Cankr-IlerepOypr : [lonurexnuka, 2016. - 236 c. -
(YueGHoe nocoOue ju1st By30B). - ISBN 978-5-7325-
1086-7.

YuebHoOe mocodue

OBC
«IPRbooks»

HNBanenxo U. U.

IMuapaBnuka [DnexTpoHHBIN pecypc] : yueb. mocodue
/ U. N. IBanenko ; Cankr-IlerepOyprekuii rocynap-
CTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCH-
teT. - Cankt-IletepOypr : CIIOI'ACY, 2012. - 149 ¢. :
ni. - ISBN 978-5-9227-0412-6.

YuebHoe mocodue

2OBC
«IPRbooks»

leiinak A. A.

I'inpaBnuka v rUAPONHEBMONIPUBO]L [ DNEKTPOHHBIN
pecypc] : OCHOBBI MEXaHUKH JKUKOCTH U ra3za: yuel. /
A. A. llleiinak. - 6-¢ w3., ucnp. u Jom. - Mockga :
NH®PA-M, 2017. - 272 c. - (Bsicuiee oOpa3oBaHue.
bakanaspuar). - ISBN 978-5-16-011848-2.

VueOHUK

9BC «Znani-
um.comy

e npyrue GOHIbIL:

[To yuebHOMY KypCy JaHHBIN MOApA3eN HE PEAYCMOTPEH

COT'JTACOBAHO

JupexTop HayuyHOU OMOIHOTEKH

«

A.M. AcaeBa

(noonucy)

» 20 T

MII

(H.0. Pamunus)
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11.3. IlepeueHb pecypcoB HH(POPMAIHOHHO-TEJEKOMMYHUKALMOHHON CeTH

"UnTepHer"

e  WebofScience[ DnekTpoHHBIN pecypc] : MyIbTHANCIUIUIMHApHASA pedepaTuBHas 6a3a

JTAHHBIX.

— Philadelphia: ClarivateAnalitics,

2016- . -

Pexum  pocryma

apps.webofknowledge.com. — 3ar. ¢ skpana. — SI3. pyc., aHrL.

e Scopus[DIeKTPOHHBII

pecypc]

pedepaTuBHas

Oasa TAHHBIX. —

Netherlands: Elsevier, 2004— . — Pexxum noctyma : scopus.com. — 3arj. ¢ 3KpaHa. —

S3. pyc., aHrIIL.

e Elibrary[Dnekrponnsiii pecypc]

: Hay4dHas JIEKTpOHHas Oubimoreka. — Mocksa :

H3B, 2000- . — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHri.

e SpringerLink[DnekTpoHHbII

pecypc]

[6aza JIAaHHBIX |. —

Switzerland: SpringerNature, 1842— . — Pesxxum gocrtyna : link.springer.com. — 3arir.

C DKpaHa. — 3. aHri.

11.4. IlepeyeHb NPOrpPaMMHOI0 OOecneYeHust

Ne i/ HanmenoBanue 110 KouaunyecTBo | PekBU3UTHI 10roBopa (nara,
JIMIICH3UH HOMep, CPOK JAeHCTBHA)
1 Windows 1398 Ne619935341, 2013 r. Oec-
CPOYHBII
2 Office Standart 1398 Ne61935138 ot 28.05.2012
OEeCCPOUHBI

11.5. Onucanue mMaTepHaIbHO-TEXHHMYECKOM

0a3bl, HEOOXOAUMOM JIsl

OCYILIECTBJICHHS 00Pa30BaTEJIbLHOT0 MpoIecca Mo AUCHHUILIHHE (MOTYJIIO)

HaumenoBanue 060pyno-
BAHHBIX YUeOHbIX KaOMHe-

dakTHYeCKUil agpec

= oz
: 4| Ez
Ne TOB, 1abopaTopuii, MacTep- IlepeyeHb OCHOBHOIO Y4eOHBIX KAOMHETOB, = 8 g5
n/m CKHX M JIp. 00beKTOB 15 oGopynoBaHus JraGoparopuii, Ma- g & =g
NpOBeIeHUsT MPAKTUYECKHX CTEPCKHX H Jp. S s g
1 J1a00PATOPHBIX 3AHATHI = = =
YuyeOnas ayauropus s | CTossl yuernueckue | 445020 Camapckas 71,7 |52
MIPOBEJICHUSI 3aHATUH JIEK- | IByXMeCTHble  (MOHO- | oOnacth, T. TombsaT-
IIMOHHOTO TuMa. YdeOHas | OOKHM), CTON mperona- | Td, yi. benopycckas
ayIATOpWsI JJIsi TIpOBENEe- | BaTeNbCKUM, cTyn Tmipe- | 14r, kopmyc b
HUS 3aHATHI CEMHHAPCKO- | TI0J]aBaTEeNbCKUH, ka- | ayn. Bb-209
ro tuma. YdeOHas ayau- | deapa, AOCKa ayAUTOP-
Topus A KypcoBOTO | Has (MeloBas), SKpaH.
MIPOCKTUPOBAHUS (BBIMOJI-
1 HEHUS KYpPCOBBIX padorT).

VYuebHass ayauTopus s
MPOBEJCHUS TPYIIIOBBIX U
WHAWBUIYAIBHBIX  KOH-
CyJIbTallUH. YueOHas
ayJMTOpUs Ui TIPOBe/ie-
HUSI 3aHATHM  TEKYILEro
KOHTPOJISI U TIPOMEKYTOU-
Holi arrectarun. b-209
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HaumenoBanue 060pyno-

o
BaHHbIX y4eGHBIX KaGuHe- dDakTHYeCKHii agpec i é 2
Ne TOB, J1a0opaTopuii, MacTep- IlepeyeHb OCHOBHOTO Y4eOHBIX KAOMHETOB, = 8 E 5
n/n CKHUX U JIp. 00BbEKTOB /LISl 00opynoBaHus Jaboparopuii, Ma- g 2 =g
NpoOBeAeHUs PAKTHYECKUX CTePCKUX U Ap. = s 32
M JIA0OPATOPHBIX 3aHATHI = = E
Jlaboparopuss ~ "I'asoBas | creviaxk ¢ HarggaeiMu | 445020 Camapckas 51,8 |22
JUHAMUKA" nocoOusiMH, CTelaX ¢ | obmacte, T. TonbsT-
B-214 nabopatopHeIMU  TOcO- | TH, yJa. bemopycckas
omsMm, BaKyyMHBIH | 14r, kopmyc b.
MpUBOJ, CTONBl yueHu- | aym. b-214
YecKHe  JIByXMECTHBIE
5 (MOHOOJNIOKHM) , JHOCKa
aymuTopHas, TypOOKOM-
npeccop, BaKyyMHast
3aCJI0HKa, BAKYyMOMETD,
HarJISIAHBIE — ITOCOOMS.,
CTON  TPEeroJiaBaTeib-
CKMH, CTyl Mpenoaasa-
TEIbCKUI.
Kommerorepusrit  kmacce. | Ctonsr  yueHmueckue, | 445020 Camapckas 84,8 |16
[ToMenienue anst caMOCTO- | CTyNbsl ~ yUeHHYecKHe, | oonacts, T. ToubsT-
stenpbHOU paboTel. Yueb- | [IK ¢ Beixogom B cers | TH, yin. bemopycckas
Has aynuTopus ans mpo- | MaTepHer 14,
BEJICHUSl 3aHATHH CEMU- ayn. I'-401
HapcKoro Tumna. YdeOHas
ayaUTOpHsl Uil KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJI-
3 HEHUS KYpCOBBIX pPaboT).

YyeOHast ayauropus s
MPOBEACHUS TPYIIIOBBIX U
WHJUBUTY ATbHBIX KOH-
CyJbTaIlUH. YuebHas
ayIATOpUsl Jisl MpOBeEe-
HUSL 3aHATUA TEKYILEro
KOHTPOJISL U TIPOMEKYTOU-
HOU aTTecTaliu

I'-401
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