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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TJTABMOTA30IMUHAMUKA U TEITJIOTEXHUKA
Tetepuna VpuHa BiaguMupoBHa, K.T.H., AOLEHT, 3aBeAyIoluii Kadeapoit

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E4 BEBICOKO3HEPTETUUYECKHUE YCTPONCTBA ABTOMATUYECKNX CUCTEM

3aBenaytoimii kKadezapoit Hecrepos H.U., k.T.H., 011,




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBGI TEIVIOTEXHUKHN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

ITICK-4 — cnocoOHOCTh pa3pabaThiBaTh COBPEMEHHBIE TEXHOJIOTHUH MPOU3BO/ICTBA ITaTPOHOB U T'UJIb3

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTIKEHHUE CJIeyIOLIUX pe3y/ibTaToB 06pa3oBaHus:
IICK-4

3HAHUA:

TeopeTHyeCcKre OCHOBbI W TPAKTHUECKHE HABBIKA MCIOb30BAaHUS 3aKOHOMEPHOCTEH OCHOBHBIX
TPOLIECCOB Terio00MeHa;

MeTozibl aHanM3a W PAcuéTOB TapaMeTpPOB TMPOLIECCOB TerjooOMeHa, 0COOEHHOCTH pacyéra
Tervionepe/jauil TIPH  ABWKEHWUM TEIUIOHOCHUTeNsT B KaHajdaxX, TyTH WHTeHCUPUKALUM TerioobMeHa W
TEeTUIOU30ISILIVY;

OcobeHHocTH pacuéTa TeryioobMeHa MpH OOJBIIOH CKOPOCTH TEIUIOHOCUTEIEH M MpPH HaIUUMKA KX
XUMHUYECKOTO TIPeBpallieHus Uin Gpa3oBoro rnepexosa;

YMeHuUsi:

PaspabareiBath Qu3ndeckre CXeMbl M1 MaTeMaTHueCcKre MOJIe/y TPOLieCCOB TeryioobMeHa;

Pemlate MaTeMaTHuecKuWe MOJeNM TIPOLeCCOB TeTUionepe/jaud, BBIAENsSs W3 HUX OCHOBHBIE U
BTOPOCTETIeHHbIE, OTIpe/Ie/IsiTh UX TUII, XapaKTepHbIE MTapaMeTphl, B3aUMOCBA3b MX XapaKTePUCTHK;

HABbIKU:

AHanmu3upoBaTh TPOIECCHl TemIooOMeHa B SHEPreTHUECKUX YCTAHOBKAX, HMCIO/b30BATh TPUHIIUIIBI
TETJIOU30/SILIMK W/TH MHTEeHCU(HUKALIMK SHEPreTHUeCKHUX yCTPOMCTB, OLeHKOW WX 3((eKTHBHOCTH, aHAIN30M
MyTel NOBbILLIEHUS 3¢ (eKTUBHOCTH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmiaa OCHOBBI TEIVIOTEXHUWKMW siBnsieTcst AUCLUTUIMHOW YacTH, GopMupyemoit
y4acTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsienuto 17.05.01
Boenpunacsbt u e3pbieamenu.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
TEXHOJIOI'MYECKHUE ITPOLIECCHI B MAIIIMHOCTPOEHUN.

CogeprxaHue AVCLUIUIAHBL  SIB/ISTETCS oCHOBOH nnsi  ocBoenusi aucouivH: HAI'PEB U
HAI'PEBATEJ/IBHBIE YCTPOUCTBA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-2 — CriocobeH caMoCTOSATe/TbHO IPUMEHSTh MPUOOpeTeHHbIe MaTeMaTHyeCcKye,
eCTeCTBeHHOHay4HbIe, COLMalbHO-3KOHOMUYeCKHe 1 podeCcCroHaIbHble 3HAHUS /151 pellieHus
WH)XeHepHbIX 3a7a4

¢ TICK-4 — CnocobeH pa3pabaTbIBaTh COBPEMEHHbBIE TEXHOIOTHUH MPOU3BO/ICTBA [TaTPOHOB U CHJIb3



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IICK-4

Paspen 1. BBeenue, ncropuueckasi cnpaBka. OCHOBHBIE IOHATHS U
onpepenenus. 1.1. TepmoauHamuka. TepMoaHaMUUeckast cucTeMa, pabouee Tejio,
TJ], mapameTps! U npotjecchl. Penakcarys cucremsl. 1.2. VieanbHslii ras,
TepMHUYEeCKOe ypaBHeHWe COCTOSTHUA W/iea/IbHOr'0 U peasibHOr'o ra3os. dusnueckue
rapameTpsl rasa. CMecu ra3oB. YpaBHeHue Maiiepa.

a

Paspen 2. DHepr Tep KOH CHCTeMBI C BHEIIHeH cpefioii. 2.1.
DHeprus, TeruioTa ¥ pabota. [TepBblii 3aKOH TePMOAUHAMUKH. 2.2. D/leMeHTapHble
niporjecchl. Pacuér mapameTpoB rporieccoB. ITprMepbl peasibHbIX POLieCCOB.

10

10

Paspen 3. Bropoii 3akoH TepMoguHaMHKH. IIuK/Ibl, X 3¢pdexkTuBHOCTS. 3.1.
Lukn KapHo Kak 3TajioH 3¢deKTUBHOCTH rpe-06pa3oBaHus Hepruu. [ToHsTre
SHTPOINHUU 1 SKCepruu cucteM. 3.2. LMKk ¢ a3oBbIMU Mepexofamu. Liukin
XOJIO/JU/TBHBIX YCTaHOBOK.

10

Paspen 4. TepMogHaMUKa NoToOKa rasa. 4.1. IepBblit 3aKOH TepMOJMHAMUKH /1S
TMPOTOYHBIX cUcTeM. 4.2. OcoBEHHOCTH TeueHHs rasa 1o corviam 1 guddysopam.
Corio JlaBasisi, NPUHLIMIIEI yCKOPeHUs OTOKA ra3a JJo CBePX3BYKOBBIX CKOPOCTeH.
ITapameTpbl I0TOKA ra3a Ha BbIXOZe U3 COILIA.

12

10

Paspen 5. Ananu3 3¢ eKTHBHOCTH peasibHbIX TEIIOBbIX MALLHH METO/0M
BUKA0B. 5.1. O606wuénHbIH 1uka [IBC. Lukn I'TY. Lukn komnpeccopa. 5.2. [Tytu
TIOBBILIEHHST 3((eKTUBHOCTH MaILVH.

11

10

Paspen 6. OcHoBEI Teopuu Terioo6meHa. 6.1. O61ue nousits. OCHOBHbIE
TIpoIiecchl Temyioo0MeHa: TeTIONPOBOAHOCTh, KOHBEKLIHS, TETIOBOE H3/TyYeHHe.
6.2. Terutonepesaya. O611ye NPHHLKUIBI TIOCTAHOBKM 3a7jaui O TeIvionepesaye.

10

10

Paspen 7. TenionpoBogHOCTb, 3aKOH Dyphe. YC/10BHS 0AHO3HAYHOCTH /15
3ajiay Tern/ionpoBoAHocTH. 7.1. CraljioHapHasi TelIONpPOBOAHOCTb. YpaBHeHHe
Jlanaca B 3ajja4ax TeM/IONPOBOAHOCTH I/IOCKOM M LIMJIMHAPHYUECKOH OfHO- U
MHOTOC/IONHOM CHCTeMBbl, Terionepeziadya yepes creHKy. Teronsonsuus. 7.2.
HecralnmoHapHas TerionpoBoAHOCTb TeJl. YpaBHeHHe Pypbe-Kupxroda B 3afauax
HeCTaLMOHAPHOH TerI0NpoBOAHOCTH Ha MPUMepe TOHKOH I1acTUHbL. Temn
M3MeHeHHUs TeMIlepatypbl Tesia. PacuéT BpeMeHH HarpeBa (OX/IaXK/eHus1) Tel B
3aBHCHUMOCTH OT YCJIOBHH B OKpY»Karoljeii cpefie.

11

10

Paspen 8. K T] 1ii Ter1000! 8.1. Termootgaua. I'nnoresa HetoToHa 0

Tenyoot/ave. [ToHATHe O MOrpaHAYHOM C/I0€ B IIOTOKE Ha IIOBEPXHOCTH Tejla.
JubdeperipanbHoe ypaBHeHHe TelI00TAauu. BHellHe 1 BHYTpeHHHe 3a/jaui
Tenn00TAauM. KpruTepuu nogo6ust mpoLieccoB TerooTAauu, KpUTepraabHoe
ypaBHeHue TeriooTzaun. 8.2. [TocTaHOBKa 3aJaul O pacuéTe TerIo0TAauM.
BbIHy)KzIeHHasi ¥ CBOOO/IHast KOHBEKLMS TTOJBIKHO# cpefibl. [paHUYHbIe YCI0BHUsI
pelleHus U BU/ibl KpUTepUabHbIX ypaBHeHI/ll‘;l TernJiooTAa4yu B 3aBUCUMOCTH OT
yC/IOBHIA IpoLjecca.

11

10

Paspen 9. Tenioo6MeH Ter. H3ITy 9.1.0CHOBHBIe 3aKOHbI
n3yueHust. VanyueHre abcomoOTHO YEPHOTO U CEPOro Tena. Vi3myueHne B ccTeMe
peanbHBIX Tes. 9.2. Oco6eHHOCTH H3/yYeHH s ra30B. PacuéT TeryioBoro noToka B
cucTeMe peasbHbIX Tesl.

12

10

Pazaen 10. O6uiasi MOCTAaHOBKA M peleHue 3a/ja4H 0 Tervionepesaye. 10.1.
AHanu3 BIUSHUS Pa3/IMUHbIX Haua/IbHbIX 1apaMeTPOB Ha MHTEHCUBHOCTh
Teruionepezaur. 10.2. inTeHcubuKaLys Terionepeayd opebpeHneM moBepxHOCTH

TerioobmMeHa. DddeKTHBHOCTb pebpa U cucTeMsl pébep.

13

10

Bcero 3a 8 cemecTp

108

51

17

17

17

57

100

Bcero no gucuuninHe

108

51

17

17

17

57

100

3.2. AyAUTOPHBII NPaKTUKYM

Homep 1 HdMMEHOBdHHe

pa3jena AMCIMIVIHHbI

Tema NMPAKTHYECKOr'o 3aHATHUA

Oo0neMm,

ayp.
JacoB

Pa3nen 1. BBenenue,
HUCTOpUYeCKas CripaBKa.
OCHOBHbI€ TIOHATHS U
onpeesieHus.

I/Iﬂeaﬂbelﬁ ra3, TepmMyuuyeCkoe ypaBHeHHEe COCTOAHUA
nAea/JlbHOI'O U peajibHOI'o ra3os. dusnueckue MnapaMeTphbl
raza. Cmecu naea/IbHBIX W pea/IbHbIX I'a30B.

Pa3gen 2. DHeproobmeH
TepMOJMHAMHUUECKON CUCTEMBI
C BHeLLIHe! cpefoy.

rmpoLeccos.

Amnanutryeckoe onrcaHue, 0COOEHHOCTH Mpeobpa3oBaHUs
SHEepryH, pacyéT rapaMeTpPoOB TEPMOJUHAMUUECKUX

Pasgen 3. Bropoii 3ak0H
TepMOJMHAMUKU. LIMK/IbI, uX
3¢ eKTUBHOCTE.

Pacuét nmapametpoB 1 3(pPeKTUBHOCTU LIUK/IOB TETL/IOBBIX
MalllMH Ha ripuMepe 1ukia JIBC.

Paspen 4. TepmogyHamuka

6

Pacuét mapameTpoB rasa Ipu TeueHUH 110 COIjiaM U

24448




TIOTOKa ra3a.

muddy3opam. Coruto JlaBasis.

Pazgen 5. AHanu3
3¢ heKTUBHOCTH peabHbIX

Pacuét napameTtpoB u aHanu3 1ukna I'TY. Kpusuc

> TETIOBLIX MAIlliH METO/IOM pabotocnocobHOCTH T'TY. 4
LIUKJIOB.
Bcero 3a 8 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0nem,
Ne Homep n HanMeHOBaHue pas3jena
o/ e — Tema /1a00paTOPHOro NPaKTHKyMa aya.
4acoB
JIP-Nel. VicciiemoBaHye niporjecca
1 |Pa3gen 6. OCHOBBI TEOPUH TEMIO000MEHa.  |TEMIONPOBOJHOCTU B MeTal/lax METOJIOM 2
IJTMHHOTO CTepkHs (MeTof Pypbe).
JIP-Ne2. VicciieoBaHye TeIONpOBOLHOCTH
2 TeIJIOU30/ISIL[UOHHBIX MaTepuaioB METOAOM 2
Paspen 7. TeronpoBOAHOCTB, 3aKOH
LIWJIMHAPUYECKOTO C10S1.
®dypbe. YCI0BUS OJHO3HAUHOCTH /17151 3a/iau -
TeTIONPOBOHOCTH. JIP-Ne3. MCCHGA?B&HHE 3aKOHOMEPHOCTeu
3 HeCTal[MOHapPHOW Ter/IONPOBOAHOCTU MPU 2
OXJIKJEHUH TeJl.
JIP-Ned. VicciieoBaHrie KOHBEKTUBHOM
4  |Pazgen 8. KoHBeKTHBHBIN TeTI00OMeH. TEeTUI00TAauN CBOOOZHOM KOHBEKIMEH Ha 3
[OBEPXHOCTH LIWJIUH/PA.
5 Pazpen 9. TernooOMeH TeTIOBBIM JIP-Ne5. MccnenoBaHye TeIsIOBOIO U3/1yUYeHuUs B 4
V3J/lyuyeHueM. CUCTEME peaslbHbIX TeJl.
6 Pazpen 10. OO61ias nocraHoBka u peiienre |JIP-Ne6. VccnenoBaHue Temiornepesiauu yepes 4
3a[jauM O Terjionepesave. LWIMHAPHUYeCKUNA CJI0M TeTIOU30/ISILIUM.
Bcero 3a 8 cemectp 17
3.4. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep 1 HaiMeHOBaHHe pa3jesa Oonem,
Cojep:xaHue yueOHOro 3a/jaHus
n/n JUCLUIIUHBI 4acoB
1 Pa3zpnen 1. BeeseHue, ncropuueckas CripaBka. TTogroroBka K JIEKLWSIM Y TTPAKTUYe CKUM 5
OCHOBHbIE TTOHATUS U OTpe/ie/IeHusl. 3aHaTHsAM Pa3paboTKa JloMaIliHero 3afiaHust
’ Pazpen 2. SHeprooOmeH TepMogrHaMudeckold  ([ToArOTOBKA K JIEKI[USIM M TTPAKTHUECKUM 5
CUCTeMbI C BHeILIHel cpeJjoi. 3aHATHsAM Pa3paboTKa ZioMalliHero 3afaHust
3 Pa3nen 3. Bropoii 3aKoH TepMOJUHaMUKHU. Pa3paboTKa fioMalliHero 3afiaHust 5
Huknbl, ux 3¢)HeKTUBHOCTE. IToaroroBka K npakTU4YeCKUM 3aHATUSIM.
4  |Pa3gen 4. TepmoagrHaMHKa MOTOKA rasa. TTOAroTOBKA K JIEKI{MSIM M NPAKTHYECKMM 6
3aHsTUAM Pa3paboTka JomaliiHero 3aJaHust
5 Paspen 5. AHanu3 3¢dekTBHOCTY peanbHbIX  ([I0ArOTOBKA K JIEKLUSIM M [TPAKTHUECKUM 6
TeIUIOBBIX MalllMH METO/|OM LJUKJIOB. 3aHsTUAM Pa3paboTka JomaliHero 3ajaHust
IToproroBka K nekuyam. IlogroroBka K
6 |Pa3zgen 6. OcHOBBI TeopuM TeriooOMeHa. naboparopHoii pabote Ne 1, HarcaHue 6
oTuéTa
Paszpen 7. TeronpoBoAHOCTH, 3akOH Dypee. IToaroroska K nekuusM. [loaroroska K
7 |YcioBust OBHO3HAYHOCTY AJIS 387,84 naboparopHbIM pabotam Ne 2—-3, 6
TeTUIONPOBOJHOCTH. HanMcaHue oTuéTa
[Toaroroska K nekuysMm. [loaroroska K
8 |Pazgen 8. KoHBeKTHBHEIN TemiooOMeH. naboparopHoii pabote Ned 1 HamMcaHHe 6
oTyera.
[Toaroroska K nekuysM. [loaroroska K
9 |Pa3gen 9. TeriooOMeH TeTUIOBBIM M3/TyueHHeM. |nabopatopHoii pabote Ne5 1 HamvcaHUe 6
oTyera.
IToproroska K snekuusMm. [loaroroska K
Pazgen 10. O61jast MOCTAaHOBKA U peIlIeHUe .
10 naboparopHoii pabote Ne6 1 HamMcaHue 6
3a/laud O Teruionepejade.
oTyeTa
Bcero 3a 8 cemectp 57
7 24448




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJAEJ/IN CEMECTPA
12(3/4/5| 6 8 910 11 12 13 14 15|16 | 17
8 AP Otu. no JIP, /13 P Otu. no JIP Otu. no JIP AP | 3au.

YcnoBHBIE 0003HAUEHUS:

P — nuarHocTUueckasi paboTa;
Ortu. o JIP — otuet 1o JIP;

3 — nomaiiHee 3a/iaHue;

3da4. — 3a4erT.

TeKyIui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTEPBAJIBI B
cnenyronumx hopMax:
JIHarHoCTHYeCKasi pabora;

otuet 110 JIP;
JloMalllHee 3a/laHue.

IIpomMesxyTouHasi arTecTanusi IIPOBOAUTCS B popMax:

3a4yert.

24448



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. B. Caxun ; BI'TY "BOEHMEX" um. [l. ®. YcruHoBa. TepmoguHaMUKa SHepreTuyeckux cucreM. Ku.
1 TepmMogriHaMHKa TOMOTeHHBIX U reTeporeHHbIX cucteM. CITI6.BI'TY "BOEHMEX" um. [. @.
YcrtuHoBa, 2014, 215 3K3.

2. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepMoAnHaMyKa HepreTuuyeckux cucreM. KH.
1 TepMoZjMHaMHKa TOMOTEHHBIX U rereporeHHbIx cuctem. CI16.5T'TY "BOEHMEX" um. 1I. ®.
YcruHoBa, 2014, 311. pec.

3. B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcruHoBa. TepMoarHaMuKa sHepreTuueckux cucrem. Ku.
2 Texuuueckast tepmoguHamuka. CI16.5TTY "BOEHMEX" um. /1. ®@. YctuHoBa, 2014, 215 3K3.

4. B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®. YctuHoBa. TepmognHaMyKa sHepreTuyeckux cucreM. KH.
2 Texuuueckas TepmoguHamuka. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoea, 2014, 351. pec.

5. B. B. CaxuH, B. I1. [ITaaumos. . Teronepegaua. CIT6.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2003,
114 >ks.

6. B. B. CaxuH, E. M. T'epsiuman. . TepmoguHaMUKa SHepreTuyecKyx CUCTEM B IIpUMepax U 3ajavax.
CII6.FI'TY "BOEHMEX" um. /. @. YcTuHOBa, 2016, 241 3K3.

7. B. B. Caxun, E. M. I'epiuman. . TepMoarHaMyKa 3HepreTUUeCKMX CUCTEM B [IpUMepax U 3ajjadax.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 371. pec.

8. B. B. CaxuH, E. M. I'epauman, U. B. Terepuna. . Teronepenaua. CIT6.BI'TY "BOEHMEX" um. [I. ®.
Ycrunogsa, 2020, 86 3k3.

9. B. B. Caxus, E. M. I'epuman, Y. B. Terepuna. . Teronepegaua. CI16.BT'TY "BOEHMEX" um. [I. @.
YcrtunoBa, 2020, 311. pec.

10. B. B. Caxun, E. M. T'eprman, H. A. bpeikog. . Tersionepesaua B mpuMepax u 3agavax. CI16.5I'TY
"BOEHMEX" um. . ®. YctuHoga, 2019, 84 k3.

11. B. B. CaxuH, E. M. T'epsiuman, H. A. Bpeikos. . Terionepeaua B puMepax u 3ajauax. CI10.BI'TY
"BOEHMEX" um. [l. ®@. YctuHoga, 2019, 1. pec.

5.2. [lorionHUTebHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpeOyeTcsl.

5.3. Ilepuoguueckue U3iaHUs:
He TpeOyoTCSl.

5.4. ITepeueHb peCcypCoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHMsI TUCLIUIITUHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlans;

2. https://urait.ru/ — O6pa3oBatenbHas maatdopma «HOpaiiT». [I7st By30B U CCy30B.;

3. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-OMOMMOTeHast CCTeMa;

4. https://repository.library.voenmeh.ru/jspui/ — ®yngamenranbias 6ubmoreka BI'TY «t BOEHMEX» um.
[.®. YctuHoBa.

COBPEMEHHLIQ HpOCl)eCCI/IOHa]'IbHLIe GEETS JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 3eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIeI0BaHUH.

VHdopmaLioHHble CIIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH(GOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/upoBaHust: HopMbl, paBu/ia, CTaHAApThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHoM renepanyu BI'TY "BOEHMEX" um. [1. @. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpPMaLMOHHBIN TOPTasI MPABOBOM WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHHe:



1. MATLAB R 2015a.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. MATLAB R 2015a.

6.3. J/TabopaTopHbIe 3aHATHA:

1. JTabopaTtopHasi yCcTaHOBKA [ijIs UCC/Ie0BaHNMsI HeCTallMOHAPHOW TeTJIONIPOBOAHOCTH B PETY/ISIPHOM
peXXrMe OXJIaXK/eHUs Tena;

2. JTabopaTopHasi yCTaHOBKA /ISl UCC/Ie/OBAHUS TEMJIOBOTO U3TYUYEHUs B CHCTEME TeJL.;

3. JlTabopaTopHasi yCTaHOBKA /I UCC/Ie/[OBaHMS TEMJIOOT/[auM TIPH CBOOO/IHOM JIBWKEHUM BO3/yXa;

4. JTabopaTopHast yCTaHOBKa [/151 UCC/IeI0BaHMsI TETUIONPOBOAHOCTH AJIMHHOTO CTePIKHS;

5. JlaboparopHasi ycTaHOBKa /i/Is UCC/IeJOBaHus TeTJIONPOBOAHOCTH METOZIOM TPYOBI.

6.4. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. paboure MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C AOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI TEIVTIOTEXHUKH

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa OCHOBBI TEIVIOTEXHUWKW  gBnsieTcss AUCLMIUVIMHOM 4YacTH, (opMHpyeMoi
yYacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpaeieHuto 17.05.01
Boenpunacbl u e3pbigamenu. JUCHUNIIMHA peanu3yeTcss Ha Gakyabrere A PakeTHO-KOCMHUYECKOW TeXHUKU
BI'TY "BOEHMEX" um. 1.®. Yctunora kadeapoit A9 TINTASMOTA3SOANHAMUKA U TETIVIOTEXHUKA.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
[TCK-4 criocobHOCThL pa3pabaThiBaTh COBpEMEHHbIE TeXHOIOTHH TTPOU3BO/[CTBA TIATPOHOB Y THIIB3.

CogepkaHue JUCLIMILIMHBI OXBaTbIBaeT KPYT BOIIPOCOB, CBA3aHHBIX C TEOPETUUECKWMH OCHOBAaMHU Y HaBbIKaMU
WCIIO/b30BaHUsI 3aKOHOMEPHOCTel TmpeBpallieHHsi SHepruM IpU aHalu3e IapaMeTpoB U 3(QQeKTUBHOCTU
TeTUIOTeXHUYEeCKUX YCTPOMCTB U TEeXHOJIOTUYeCKUX TIPOLIECCOB; TP OIpejeNeHuH TapaMeTpoOB U CBOWMCTB
VH/IUBU/Tya/IbHBIX BEIeCTB U CJIOXKHBIX PabOUMX TesT; TeOpeTUYeCKUMHU OCHOBAaMH U (U3UUECKOUW CYII[HOCTHIO
OCHOBHBIX TMPOIECCOB TeTI000MeHa, MEeTO/IOB MX aHa/li3a U PAaCuéTOB MapaMeTpoB, MyTed MHTeHCU(PHUKAITUH
TeryiooOMeHa U TeTJION30JISLUU B TeIVIOTeXHUUECKUX YCTPOHUCTBaX M TeXHOIOTUUeCKUX TpoLieccax.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e oruetT 1o JIP;
e [OMalIlIHee 3a/jaHue.

IIpomMesKyTouHasi arTecTanus POBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMo# AWCIUITAHBI
TpeyCMOTPEHBI JIEKI[UOHHbBIe 3aHATHSA (17 u.), mpakTuueckue 3aHATHs (17 u.), 1abopaTopHbIi npakTUKyMm (17
4.), camMocTosATebHast paboTta cryaenTa (57 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI TEIVTIOTEXHUKH

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHme paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pasp;en 1. BBE}J,’EHI/IE, HUCTOpUYECKAs CIIpABKA. OCHOBHBbIE TIOHATHUA U orpejae/1eHus.

[MoaroroBka K JEKIUSIM U
MPAKTUYeCKUM 3aHSATHUSIM
Pa3paboTka ZiomariiHero
3a/jaHuA

B. B. CaxuH, E. M. l'epiiuman. . TepMoariHamMuKa
SHepreTUYeCcKHX CUCTEM B TIpUMepax u 3afavax: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHora, 2016 (Bce)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmoguHamuKa sHepreTuueckux cucreM. Ku. 1
TepMozHaMMKa FTOMOT€HHBIX U TeTepOreHHbIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014 (1)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmoauHaMuKa 3HepreTuueckux cucrteM. Ku. 1
TepMoHaMHKa FOMOT€HHBIX U FeTepPOreHHbIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2014 (1)
B. B. Caxun, E. M. I'epsiuman. . TepmoarHaMuka
SHepreTHUeCcKHX CUCTeM B TIpuMepax u 3afgavax: CII6.BT'TY
"BOEHMEX" um. 1. ®@. YcruHoBa, 2016 (Bce)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepMmoanHaMuyKa sHepreTuueckux cucteM. KH. 2 TexHuueckasi
TepMoauHamuKa: CI16.BT'TY "BOEHMEX" um. [I. ©.
YcruHoBa, 2014 (9)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmopnHamuKa sHepreTuueckux cucteM. KH. 2 TexHuueckas
tepmoguHamuka: CI16.BI'TY "BOEHMEX" um. /1. .
YctuHoBa, 2014 (9)

Wroro no pa3geny 1

Pa3zjen 2. JHepProo0MeH TEPMOAMHAMMYECKON CHCTEMBI C BHEIIIHEel Cpe/oi.

IToAroToOBKa K JIEKI[HUAM 1
MPaKTUYeCKUM 3aHSITHSIM
Pa3paboTka ZjoMallHero
3a/laHust

B. B. Caxumn, E. M. I'epnumaH. . TepmogrHaMuKa
JHepreTUYeCKUX CUCTeM B rpuMepax u 3agadax: CII6.BI'TY
"BOEHMEX" um. 1. @. YctuHoBa, 2016 (BCe)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmoguHamMyKa sHepreTudyeckux cucreM. Ku. 1
TepMoHaMHKa TOMOT€HHBIX U FeTepPOreHHbIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2014 (2)

Wroro no pasgeny 2

Pa3zpgesn 3. Bropoii 3akoH TepMognHaMHuKH. ITuKibl, ux 3¢ (eKTHBHOCTS.

Pa3paboTka fiomariHero
3az1anus1 [1oAroToBKa K
MPaKTUYeCKUM 3aHSITUSIM.

B. B. Caxun, E. M. I'epnmumas. . TepmMoagrHaMUKa
JHepreTUYeCKUX CUCTEM B rpuMepax U 3agadax: CII6.BI'TY
"BOEHMEX" um. . ®. YctuHoBa, 2016 (BCe)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmogyHamuKa sHepreTuuecknx cucrem. Ku. 1
TepMogHaMHKa TOMOT€HHBIX Y FeTePOreHHbIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [1. @. YctuHoBa, 2014 (3)

13

24448



Wroro no pasgeny 3

Pa3zgen 4. TepmoauHaMuKa NoToKa rasa.

TToAroTOBKa K JIEKIUSIM U
MPaKTHUUeCKUM 3aHSTHSM
PaspaboTka gomariHero
3aJjaHust

B. B. CaxuH, E. M. I'epiuman. . TepMoarHamMuKa
SHepreTUYeCKUX CUCTEM B TIpUMepax u 3afavax: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHora, 2016 (Bce)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa.
TepmoguHamuKa sHepreTuueckux cucreM. Ku. 1
TepMoArHaMUKa TOMOTe€HHBIX Y TeTepOreHHBIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014 (5)

Wrtoro no paspeny 4

Pa3nen 5. AHa/u3 Bde)EKTI/IBHOCTI/I Pe€a/IbHBIX TEIVIOBBIX MAllIMH METO0/A0M LIUKJ/IOB.

IToaroToBKa K JIEKIUSIM U
MPaKTHUeCKUM 3aHSTHSM
Pa3paboTka gomariHero
3a/jaHus

B. B. CaxuH, E. M. l'epiiuman. . TepMoariHamMuKa
SHepreTUYeCKHX CUCTEM B TIpUMepax u 3afavax: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHora, 2016 (Bce)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmoguHamuKa sHepretuyeckux cucreM. KH. 2 TexHuueckas
tepmoguHamuka: CI16.BT'TY "BOEHMEX" um. /1. .
YctuHoga, 2014 (9)

Wroro no pasgeny 5

Pa3pen 6. OCHOBBI TeOpHH TEI/I000MeEHa.

IToAroToBKa K JE€KLHSIM.
IMogroroBka k
naboparopHoti paborte Ne 1,
HarvcaHue 0T4Yéta

B. B. CaxuH, E. M. l'epiuman, U. B. TetepuHa. .
Ternnonepegaua: CI16.5T'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2020 (Bce)

B. B. Caxun, B. I1. IITaaumos. . Ternonepegaua: CIT0.BI'TY
"BOEHMEX" um. 1. @. YctuHoBa, 2003 (Bce)

B. B. CaxuH, E. M. I'epniuman, H. A. Bpeikos. . Teronepegaua B
npumepax u 3agadax: CI16.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2019 (Bce)

Urtoro no pasgeny 6

6

Paszgen 7. Ten1onpoBogHOCTH, 3aK0H Pypbe. YC/10BUA OAHO3HAYHOCTH AJIs1 3a/ja4 TeNn/IONPOBOJHOCTH.

ITogroroBka K JIEKLIUSIM.
IMogroroBka k

B. B. CaxuH, E. M. l'epiiuman, U. B. TeTepuHa. .
Terionepenaua: CI16.5T'TY "BOEHMEX" um. [I. ®. YCTHHOBA,
2020 (Bce)

B. B. Caxun, B. I1. Ila;mmoB. . Terutonepegaua: CITI6.5I'TY

nabopatopHbiM pabotram Ne "BOEHMEX" um. []. ®. YctuHoBa, 2003 (Bce) 6
2-3, HanMcaHWe 0TYéTa B. B. CaxuH, E. M. I'epnuman, H. A. bpeikos. . Ternonepegaua B
npumMepax u 3agauax: CI16.BT'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2019 (Bce)
Wroro no paspeny 7 6
Pa3pnen 8. KOHBeKTUBHBIN TEM/I000MeH.
TTOArOTOBKA K MeKLsM. B. B. Caxun, B. I1. [ITasmmoB. . Ternonepenaua: CIT0.BI'TY
TToroToBKa K "BOEHMEX" um. [I. @. YctuHoBa, 2003 (Bce)
naGoparopHoi paGore Nod B. B. Caxun, E. M. I'epsiuman, U. B. Terepuna. . 6
~ " |Tennonepenaua: CI16.6T'TY "BOEHMEX" um. /. @. YcTuHOBa,
Y HalMCaHWe OTueTa.
2020 (Bce)
Wrtoro no pasgeny 8 6
Pazgen 9. Tenyi000MeH TeMJIOBBIM H3/TyYeHHEM.
TT0JrOTOBKA K JIEKL{HSIM. B. B. Caxun, B. I1. Illasumos. . Ternonepeaaua: CI16.BT'TY
TojroToBKa K "BOEHMEX" um. [I. ®. YcruHora, 2003 (Bce)
na6opatopHoii paGore Ne B. B. CaxuHn, E. M. 'epmuman, U. B. TetepuHa. . 6
~7 | Tenmonepegaua: CIT6.BT'TY "BOEHMEX" um. []. ®. YcTHHOBa,
Y HamyMcaHWe OTueTa.
2020 (Bce)
Wroro no pasgeny 9 6
Pa3pen 10. O01mias mocTaHOBKA U PellleHHe 3a/a4M 0 TeIionepesaye.
TIOArOTOBKA K MeKIsM B. B. Caxun, E. M. I'epsiuman, U. B. Terepuna. .
’ Tertonepenaua: CIT16.5T'TY "BOEHMEX" um. [I. ®. YcTHUHOB,,
Togroroska i 2020 (Bce) 6
gf;ﬁg;gg EZI/(I)TPI?STO;Q Neb B. B. Caxun, B. I1. [ITasumoB. . Teronepegaua: CIT0.BI'TY
"BOEHMEX" um. [l. ®. YctuHoBa, 2003 (Bce)
Uroro no pasgeny 10 6
14 24448




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI TEIVTIOTEXHUKHA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora
e [OMallIHee 3a/laHue;

e otueT 1o JIP;

e 3aueT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JlomaiHee 3afaHue

3agauu, pelllaeMble CTYIEHTOM TIPU BBITTOJIHEHUU 3a[jaHUsI: OTIpe/ie/ieHre TapaMeTPOB TT0CTaB/IeHHOM
3az1auu, 0030p COCTOSIHUS BOMPOCa, pa3paboTKa MaTeMaTHUeCKON MO/IesIM U BEIOOp MeTo/a eé pelieHus,
BBIMOJTHEHHE PAcUéTOB, pa3paboTka rpahuueCcKoi YacTH MOsSICHUTETLHOM 3aMUCKHU, MTOJITOTOBKA /JOK/Ia/a,
paboTa Ha/l KOHTPOILHBIMHU BOTIPOCAMM.
[TepeueHs Tem ¥ BapuaHThI JOMAILHEro 3aZjaHus NpecTaB/ieHbl B coctaBe Y MK JUCLUNIMHEL

[NosicHuTeTbHAS 3alMCKa K JOMAIIHeMY 3aJJaHUI0 TIPeJICTaB/IsIeTCs B MeuaTHOM (popme C MCTomb30BaHHEM
penaxropa Word.

Kputepuu otienrBanus (B 100-6a1bHOM crcTeMe):

* IPaBU/IbHBIN PacyéT, opopmsIeHHe pe3y/IbTaTOB B COOTBETCTBUM C TpeOOBaHUSIMHM U UX 3auuTa — 100 6asios,
OCHOBaHMSIMM [I/Is1 CHIDKEHHS KOJIMuecTBa 0aioB B quarna3oHe oT 50 10 20 AB/sOTCA:

* HeyBepeHHas 3allliTa pe3y/bTaToB pacuéta — 20;

* HEeTIO/THBIN UM OTCYTCTBYIOL[MI IepedeHb BLIBOJOB U TIPEJ/I0XKeHUH 110 CcofiepkaHuto 3aiaHust — 30;

* HeOpEeXKHOE BBINIOJIHEHHE [TOSICHUTE/IbHOM 3articKu — 30,

* HU3KOe KaueCTBO rpahuueckoro Marepuasna (HeBepHbIi BpIOOp MaciiTaba rpaduKoB, OTCYTCTBUE YKa3aHUs
e/IMHUI] U3MepeHus Ha rpadukax) — 30.

TpeboBanwus K 3amuTe [13: 3aumra /I3 ocymecTssieTcs Ha ypoBHe co0eceZOBaHMS C TIperiofjaBaresieM B
cBoOOAHOH opme “Boripoc - oTBeT”. [TepeueHb KOHTPOJILHBIX BOIIPOCOB MPUJIAraeTcs K 3a/JaHUIO .

Bec KOHTPONBHBIX 3TaNoB BbIMo/HeHUSs []3:

- aKTUBHOCTb U CaMOCTOSITEIBHOCTD B X0/le BBINOIHeHUs — 25%;

- oopmiieHHe TIOCHUTETFHOM 3arcKu — 15%;

- CBOeBpeMeHHOe BbInoHeHHe [13 1o rpadMKy KOHTPO/IbHBIX Mepornpusithid — 20%;

- YPOBEHbB 3all{UTHI pe3y/bTaToB, 0TBETOB HAa KOHTPOJ/IbHBIE BOMPOCH] — 50%.

ITpu Habope Boillle 75% AoMalliHee 3aJjaHUe CUUTAETCS BLITOJTHEHHBIM.

OTuet no JIP

[IomycK K BbIMOIHEHUIO JIP MPOMCXOJUT NPH MPe/ICTaBI€HUH CTYAEHTOM B MTMCbMEHHOM BU/IE
OTTHCAHUS, COAEPIKAILEro TIOCTAHOBKY 3a/jaur 1abopaTopHoi paboThl, M/1aH BBITIONHEHHUs 1ab0paTopHOM
paboTHI U 11eJT TIPe/IJIaraeMoro UCC/Ie/IoBaHus 1 B (popMe yCTHOTO cODecelOBaHMS 10 TeMaTUKe 1abopaTopHO
paboTel. OTBeThI Ha Oosiee yeM 50% BOTIPOCOB SIB/ISETCS AOMYCKOM K JlabopaTopHOU paboTe.
Otuet o 1abopaTopHOM paboTe Mpe/ICTAB/ISETCS B IEUaTHOM BHJIe B JopMare U I0JDKEH CofiepsKaTh: 1efb JIP,
(bu3UYeCKyIO MOCTAHOBKY 3a/jauu, MaTeMaTHUeCKyt0 MO/ie/Tb, Pe3y/IbTaThl UCC/IeZJOBAHUS, TPeCTABIEHHbIE B
YKC/IEHHOM BU/Ie U B BU/le rpadviKa, aHaiu3a MolyyeHHbIX pe3y/IbTaToB U BBIBOZOB 10 JIP. OCHOBaHUSMHU [Jist
ZI0pabOTKH MOTYT CJTY>KUTh:
- HeOpeXXHOe BBITNIOJIHEHHE,
- HU3KOe KaueCTBO rpaduueckoro Marepurasa (HeBepHBIM BIOOD MaciTaba uepTeXkel, OTCYyTCTBHE YKa3aHUS
eTUHUL] U3MEPEHUs Ha rpaduKax),
OTyeT He MOXKeT OBbITh IPUHSAT U MOAJIEXKUT repepaboTKe B CIyvae:
- OTCYTCTBUSI HEOOXOIUMBIX Pa3/esioB,
- OTCYTCTBUsI HEOOXOIUMOI0 TparUeCKOro MaTepHara,
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- HEKOPPEKTHOH 00pabOTKH pe3y/ibTaToB PacueToB.

3aiuTa oTueTa MpoXoJUT B hopMe JIOK/Ia/ja CTYJIeHTa M0 BIMOJHEHHOH paboTe ¥ OTBETOB Ha BOMPOChI
TIperofiaBare’is.

[Mpoueaypa 3alUThl BK/IIOYaeT OTBETHI Ha BOMPOCHI MperofiaBaresisi o pabore 1 pasgeny kypca. B xoze
3aIMThI JabopaTopHOU paboThl 00yYaroIIyecs JO/DKHBI TPO/IEMOHCTPUPOBATE KY/IBETYPY PeUH TIPH U3J/I0KEHUN
CBOUX MBIC/IEH, JIOTUUHOCTH B TIOCTAHOBKe U M3/IOXKEHUY MaTepHasia, HeobXouMble HadaTbHbIe 3HAHUS TI0
CyIIeCTBy 00CYy>X1aeMOM TEMBI.

OueHka 3aiuThl paboThl BeicTaBsieTcs 1o 100 6abHOM 1IKaje ¢ yYeToM:

- BBIMOJIHEHUe j1abopaTopHoii paboTel B 1aboparopuu — 20 6a/110B,

- oopmyIeHHE TIOSICHUTE/TbHOM 3arucku — 30 6asuios,

- 3all[UTa pe3y/IbTaToOB, OTBETHI HA BOMIPOCHI U X JIOTHKA, KY/IbTypa peur — 50 6aioB.

3aueT 1o JaHHOM J1abopaTopHoli paboTe o0yuaroluiics rmosyyaet rpu Habope He MeHee 70 OasIIOB.

3auet
K cpaue 3aueTa fonycKaroTCs 00yUaroyecs Mpy YCIOBUH MOJTHOTO BBITIOJTHEHHUST BCEX KOHTPOJIBHBIX
MePOTIPUATHM, TTPelyCMOTPEHHBIX rPaMKOM KOHTPOILHBIX MEPOTIPUSTHM.
3aueT MpOXoJUT B JOpPMe YCTHBIX OTBETOB Ha /IBa KOHTPOJIBHBIX BOTIPOCA 110 BEIOOPY Mpero/jaBaTesis U3 CrycKa
BOIIPOCOB K 3a4eTy. CIIMCOK BOIIPOCOB K 3a4eTy npejcrasned B Y MK AUCLMIUIMHEL
HWcrnonb3yroTes cieayroliyie KpUTepyu OLleHUBaHWs OTBETOB:
- COOTBETCTBUE CO/IeP’KaHHWsI 0TBeTa Ha MOCTaB/IeHHBIN Boripoc — min 0,5, max 1;
- JIOTUYHOCTD U TI0C/Ie0BaTeIbHOCTD B M3/I0)KeHUM oTBeTa — min 0,5, max 1.
Wtoro 6amtos: min 1 6a1, max 2 baiia
OrieHka "3auTeHO" BBICTAB/IsIeTCsI TIpY Habope He MeHee 1 6asa.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. BBepenue,

4 g |MCTOpHYecKas CrpaBKa. 9 4 1 0 3 5 10 [JomariHee
OcHOBHBIE IOHATHA U 3a/laHue
omnpejeeHUA.

Pa3zen 2. Jueprooomex Tomammee

4 8 |repmoauHamMuyeckoi cucremsli ¢| 10 5 2 0 3 5 10

. o 3a/laHye
BHeIITHeH cpe/oil.
Paspen 3. Bropoii 3aKkoH Tomammee

4 8 |repmogunamuxu. IlMkiasl, ux 9 4 1 0 3 5 10

3a/laHye
3 heKTUBHOCTS.

4 8 Pazpgen 4. Tepmoaunamuka 12 6 2 0 4 6 10 Homarunee
MOTOKa rasa. 3a/laHue
Pa3pen 5. Anamu3

4 8 3¢ (hpeKTUBHOCTH peaibHBIX 1 5 1 0 4 6 10 Homartnee
TeIIOBBIX MAIlIUH MeTO/i0M 3a/laHue
LIUKJIOB.

4 8 Pazgen 6. OcHOBBI Teopun 10 4 2 2 0 6 10 Otuet no
Tenyioo0MeHa. JIP
Paszpgen 7. TenionpoBogHOCTE,

4 g [3axoH ®dypre. YcioBusa 1 5 1 4 0 6 10 Otuet no
OJHO3HAYHOCTH /1A 3a/ja4 JIP
TeIJIONPOBOAHOCTH.

4 8 Pa3pen 8. KoHBeKTUBHBIN 1 5 7 3 0 6 10 Otuet 1o
Tena000MeH. JIP

4 8 Pa3gen 9. Temiooomen 12 6 2 4 0 6 10 Otuet o
TeIJIOBBIM H3/Iy4YeHHeM. JIP
Pa3gen 10. O6man nocraHoBKa OTuer o

4 8 |u peweHme 3agaum 0 13 7 3 4 0 6 10 TP
Tervionepeaaue.

Bcero 3a 8 cemectp 108 | 51 | 17 17 17 57 100
Bcero no auciuuinHe 108 | 51 | 17 17 17 57 100
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Kputepuu oneHuBaHus

IICK-4
Bonpocbl omKkpbimoz2o muna:
Nel Kaxkoii kputepuii xapakrepusyeT cBOOOZIHYIO (eCTeCTBEHHYIO) KOHBEKIUIO B TIO/IBMXKHOM
cpene?
Ne 2 YeMm oT/MUaeTCsl KOHBEKTUBHAS TETJIOOT/aua C TIOBEPXHOCTH TerioobMeHa B

Ge3rpaHUUHBIN MMOTOK TOJBIKHOM CPe/Ibl OT TETJIOOTAAUM TIPY [JBIKEHHUH >KUKOCTH B
TpyOax u KaHanax?

Ne 3 YeM OT/IMUAIOTCS 10 CBOEH CTPYKTYpe (10 COIeP>KaHHUI0) KPUTEpUA/IbHbIE YDaBHEHHSI
TEIIO0T/auu B JIAMUHAPHOM U TypOy/IeHTHOM pPeXXUMax JBWKEHUS KUJKOCTH
OTHOCHTEJIBHO TT0OBEPXHOCTH TeryioobMeHa?

Ne 4 Kakue BuzibI TeryiooOMeHa B 00111eM BU/le BK/TFOUAeT B ce0st TIPOLiecC Teryionepeaaun?

Ne 5 JInst Kak¥X Ljesield MPaKTHKyeTcst opeOpeHre TTOBePXHOCTH TEeTJIOOTAauH ?

Ne 6 UT0 B TepMOAMHAMUKE T10/Ipa3yMeBaroT 107, TepPMUHOM "'OHeprus'?

Ne 7 Uto cBOell Be/TMUMHOMN XapaKTepr3yeT yesbHasi Ta30Basi IOCTOsTHHast R?

Ne 8 YTo CcBOe}1 Be/TMUMHOM XapaKTepu3yeT MoKasaresb afuabarsl ra3a K?

Ne 9 Kaxoii ripotiecc HauboJiee ipeTIoUTHTENEH /I HAarpeBa ra3a ¢ MUHUMATbHBIM
PacxoioM SHepPTrun?

Ne 10 Yro HaZo 3HaTh, YTOOBI OTIPe/IeNIMTh XapaKTep TIOJIMTPOITHOTO Tporiecca?
Bonpocsbl 3akpbimoz2o muna:

Ne 1 BepHo /1, uTO MpoIieccsl TernaoooMeHa Mofipa3esstoT Ha 4 31eMeHTapHbIX BU/ja?

HeT, BbIIe/ISIIOT BCETO 2 37IeMEHTapHBIX BH/ja TEI000MeHa.
Ternio06MeH BOOOITIe He pa3JesisioT Ha 3/iIeMeHTapHbIe TIPOLIeCChI.
Beigensitot 3 Buzia TerioobMeHa.

[Ha, mporjeccs! TeryioobMeHa 1oApa3sfensitoT Ha 4 37ieMeHTapHBIX BUJA.
Ne 2 Ocy1ecTBsieTcst JIM TETJIONPOBOLHOCTE MePeHOCOM TeIIOThl MOJISIMU BellleCTBa?

Ha, Monsimu; Oe3 repeHOCa Macchl.
Hert, Ha aneMeHTapHOM ypOBHE MOJIEKY/ISIPHOM CTPYKTYPBI.
drongamMu Terviopoa.

KBaHTamu sHeprum.
Ne 3 KoHBek1usi TeN/IOTHI — 3TO TIPOL[eCC TlepeHoca TeTUIoThl Ha YPOBHe MOJIEKY/ISIPHOM
CTPYKTYPHI BelljecTBa?

Ia, ocyliecTBisieTCS Ha ypOBHE Kojie0aHWH MOJIEKYJISIPHON CTPYKTYPBI.
Her, 3To mepeHOC TeTIOTHI PU ABWKEHUHM MacChl Bell|eCTBa.
Iporiecc B mpupoze He BCTPeUYaeTcsl.

ITO TepeHoC TervIoThl KBAHTaMU SHEPTUU.
Ne 4 CyleCTBYIOT JIU KaKue-T100 0COOEHHOCTH TIPY IPOEKTUPOBAHUH TETUIOU30/ISILIUY TPYy6?

Hert, HUKaknX 0CcOOGEHHOCTEH MPU IPOEKTUPOBAHHUHU TETIION30JISALINA TPYO HeT.

[a, mpy HaHeCeHWU TeTIOBOM U30/ISIUY Ha TPyOy CyILIeCcTByeT KpUTepHid TI0
KPUTHUUECKOMY TUaMeTpy U30JISILIUH, eT0 BeJTMUMHA AO/DKHA OBbITh OOrbIlle AramMeTpa
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Ne 5

Ne 6

Ne 8

Ne 9

TpYOBL

ITpu MPOEKTHPOBAHUH CTPEMATCS K MUHHUMAJTLHOM TOJIIMHE C/I0St TEIJION30ISI[AN Ha
Tpyoe.

[a, mpy HaHeCeHUU TeTI/IOBOH U30/IALMK Ha TPYOy CYIleCTBYeT KpUTEPHi 10
KPUTHUECKOMY JHAMETPY H30JISII[|H, ero BeJIMUMHA J0/DKHA OBbITh MeHbIIle AramMeTpa
TPYOBI.

MO’KHO JTH TTOBLICHUTE TETJIOOTAAUY TIPH JBH)KEeHUH KHUIKOCTH B TPyOe TyTéM
yBeJIMUEHUSsT JUaMeTpa 3TOou TpyObI?

,Z[a, 3TO OAWH W3 BAPHWAHTOB IOBLIIIIE€HWA MHTEHCHMBHOCTHU TeIJIOOTAduH, HpI/II-IéM rnpu
3TOM r'UIpAB/INYECKOE COIIPOTUBJ/IEHWE HAd MMPOKAYKY KUAKOCTHU I10 TPY6E YMEHbLIAeTCH.

TemnmooTaua XXUAKOCTH B TPyOe He 3aBUCHUT OT [UaMeTpa 3TOH TPYObI.
HeT, ipu 5TOM UHTEHCHBHOCTD TET/IOOT/]auk OyJIeT yMEHBITIAaThCS.

TenooT/ja4a >KUJKOCTH B TPyOe He peann3yeTcs.

BepHoO /1, uTOo /1 XapaKTePUCTUKYU COCTOSTHUS pabouero Tesa poctoi TC Hy>KHBI
BCero JIMILb 2 rapaMerpar

Her, TakoBbIX JO/PKHO OBITH TPY TlapamMeTpa, HarlpuMep, AaBieHue, TeMIeparypa u
VAeNbHBIA 00BEM.

Kpome 3-x TepMHUUecKrX NapamMeTpOB JJ0/DKeH ObITh U3BeCcTeH XOTs Obl 0AWH
KaJIOpHueCKWi nmapameTp, HanpuMmep, p, T, v U U — BHYTPeHHsIS1 SHeprusl.

[a, TpeTnii HeOOXOUMBIN ITapaMeTp MOXKeT ObITb paCCUMTaH C UCTIOb30BaHUEM 2-X
3a/laHHBIX.

Hnst mpoctoit TIC HyXeH BCero MMIilb OJWH MTapaMeTpP COCTOSTHUS.

SIBnisroTCs /1M Ha3BaHHbIe QyHKLMY coctosinui TIC (Teriora, paboTa, SHTA/ILITIS)
TepMOJMHaMUUeCKUMU?

[Ha, Bce Ha3BaHHbIe PyHKUMHM cocTosiHUN T/]C TepMogrHaMUUeCKHe.

Her, TepMOJHWHaMH4eCKNMU (bYHKI_H/IFIMI/I W3 riepeurC/IeHHBIX ABJIAOTCA TeIlJI0OTa U
SHTAJIbITNA.

HeT, TepMOJHHaMH4eCKNMU CDy'HKL[I/IHMI/I W3 1iepeurC/IeHHbIX ABJIA0TCA pa60Ta u
SHTAJIbIINA.

HeT, TEPMOAHHBMHHECKOﬁ q)YHKHHEﬁ W3 TIepeurC/IeHHBIX ABJIA€TCA TO/IBKO SHTA/IBITUA.

MoyKHO /11 OTHeCTH pabounii TIpoLiecc ras3a ¢ nepeMeHHOW TeTI0EMKOCTBIO K
TIOJIUTPOITHBIM IpoLjeccam?

[a, 3T0 BO3MOXKHO, €CJIH MPOLIECC PABHOBE CHBIM.

Ha, orpaHrueHus Ha MOJIUTPOITHOCTD MPOLIECCOB He COZepyKaT YCI0BUS UX
TeIJIOEMKOCTHU.

HerT, Tern0éMKOCTb MOMTPOITHBIX MPOLIeCCOB JOJDKHA OBITH HEM3MEHHOH.

B TepMoguiHaMUKe TeMI0EMKOCTh MTOJTMTPOITHLIX MPOL[ECCOB BOOOIIe He
paccMaTpHBaeTCs.

sIBnsieTcst iu U300apHBIH Mpoliecc Haubosiee pabOTOCIIOCOOHBIM U3 ITEPEUHS

19



Ne 10

TOJIUTPOITHBIX MPOL[eCCOB?

[a, 310 Hanbosiee pabOTOCTIOCOOHBIH TPOLECC U3 TIEPEUHSI MTOUTPOITHBIX MPOLIECCOB.

Her, o paboTocrnocobHOCTH OH He ABJISETCS TaKOBBIM, YCTYTIasl TOMBKO afiabaTHOMY
TpoLieccy.

HeT, Hanbosiee pabOTOCTIOCOOHBIM U3 TIEPEUHS TIOTUTPOITHBIX MPOLIECCOB SIB/SIETCS
W30TEepPMUYECKHUM TTPoIiecC.

V306apHbIii rporjecc BooOIe He COBepIliaeT paboTy.
BepHoO /11, UTO BBIIE/IAIOT BCETO JIUIIIL ZiBe (hOPMBI TIepejaunt IHEPrun?

Hert, dopm nepesaum sHepruv MHOTO, HarIpUMep, MexaHUuecKasi, J1eKTpruuecKas,
XUMHUYecKast U. T.I1.

[a, aTo Terora 1 paboTa.
OHeprooOMeH He MOApPa3e/sIOT Ha Kakre-Ti00 popMBI.

Her, BoigensitoT 3 (hopMbl 3HEprooOMeHa: TeryioTa, MexaHuueckasi paboTa u
HeMexaHHuecKas paboTa.
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