MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEIUVIOIIEPEJJAYA

HamnpasyieHnue/cnenaaibHOCTb

INOArOTOBKH

Cnenuanusanusa/npoduab/nporpaMma

24.03.05 /IBuraTe/u JieTaTe/bHbIX aNilapaToB

AB[/IBHI/IOHHHH H PAaKeTHO-KOCMHUYeCKas TelJIOTeXHUKa

TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
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®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
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Kadeapa-pa3padorunk pabdoueit
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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)

24.03.05 [IBurarenu jieTare/bHbIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
lepmuman Enena MuxaiiioBHa, CTapilivi IIperojaBareib

Kadenpa A9 TINTASMOTA3OAVNHAMMUMKA U TEIIVIOTEXHUKA
JlanrtuHckast Mapust MuxaitinioBHa, acCUCTEHT

Kadenpa A9 TINTASMOT'A3SOANHAMUKA U TEIIJIOTEXHUKA
[[Tanvmor Butanuti [TeTpoBud, K.T.H., I0L[€HT

[Tporpamma paccMOTpeHa
Ha 3aceZlaHnY Kadepbl-pa3paboTunka
paboueii porpammel A9 INTASMOTI'A3OAMMHAMUKA N TEIVIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].

IIporpamma paccMoTpeHa
Ha 3ace/laHNU BBIMTYCKaroIel Kadegpbl

A9 INTABMOT'A30JNHAMMUWKA N TEIVIOTEXHUKA

3aBenytommuii kKadenpoii Terepuna U.B., K.T.H., [o11.



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEIUVIOIIEPEJTAYA

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:

OIIK-5 — crnocobHOCTh WCMO/Ib30BaTh COBPEMEHHBIE TIOAXOAbI M METO/bl pelleHusl MpodecCHOHATBHBIX
3a/1au B 00/1aCTH aBUALMOHHOU U PaKeTHO-KOCMUUECKOW TEXHUKU
IMMCK-1.1 — crnoco6HOCTh HWCMO/B30BaTh 3HaHUS (DyHZAMEHTA/bHBIX DPa3/e/ioB eCTeCTBEHHOHAYYHOTO U

HpOCI)ECCI/IOHEU'IBHOFO LOUKJ/IOB /i ITOHMMAaHHA CI)I/IBI/I‘IECKOFI CyLIHOCTH pa60‘-II/IX npoLeccoB 3HEPreTuyeCKux
YCTaHOBOK aBHaL[HOHHOﬁ u paKETHO—KOCMquCKOﬁ TeXHUKHU

@®opMHPOBaHHIO KOMITETEHLIUI CITyKUT [JOCTIDKEHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
OIIK-5

3HAHUA:

TeOpeTUYEeCKHe OCHOBHI U MMeTh NpakTHUeCKHe HaBbIKH MCI0/Ib30BaHNs 3aKOHOMEPHOCTEN OCHOBHBIX
TMPOL{ECCOB Ter000MeHa;;;

YMeHuA:

COCTaB/ISITh CUCTEMY ypaBHEHUM TeIiooT/aul, FpaHUYHble U HayajbHble YCI0BUsI KOHKPETHOM 3a/iauu
TeruioobMeHa;;

HABbIKU:

TEIIOBOM pacyeT OCHOBHBIX 3JIEMEHTOB KOHCTPYKLMI 00bekToB APKT;.
IICK-1.1

3HAHUA:

OcHoBHbIe BU/[bI TeTsiooOMeHa. Teopusi morpaHuuHOro c/1osi. Teopusi KOHBEKTUBHOM TeIIO0Tauy;

HaBBIKU:;

YMeHUs:

¢hopMyMpoBKa MaTeMaTUYeCKUX MOfeneli MpoLieccoB Teryionepesiaul, BbIeNss U3 HAUX OCHOBHBIE U
BTOPOCTENeHHbIe, OIpe/ie/isiTh UX TUIl, XapaKTepHble IlapaMeTpbl, B3aUMOCBS3b UX XapaKTepPUCTHK;;;

HABbIKU:

pellleHMe MareMaTUUYeCKUX MoJeseld IpPOLeCCOB TeIulonepesiaul MpU pas/lIWYHbBIX [PaHUYHBIX U
Hauya/bHBIX YCIOBUSAX;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvaa TETIJIOITEPEIAYA sB/sieTcs JUCITUTTMHON 00si3aTe/IbHOM YacTu 0/10Ka 1
[IporpaMmsl IIOATOTOBKY 110 HaripasieHuto 24.03.05 [euzamenu 1emamesnbHblx annapamos.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA, ®U3NKA, TEPMOJJMHAMMUKA.

CopiepkaHle  JUCLUIIMHBI ~ SIBASIETCST  OCHOBOM  mjia ocBoenusi aucimruiud:  TEOPUS
TEIVIOOBMEHHBIX ITPOIIECCOB, TEINIOOBMEHHBIE AITTIIAPATBI, TEIIVZIOBAS 3ALIIATA.

HpegBapHTeﬂbele KOMIIeTeHLIH, CCI)OPMI/IPOB&HHLIE y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZlelIMPOBaHus, TeOPETUYEeCKOTO M 3KCIIePUMEeHTa/IbHOIO UCC/Ie/JOBaHUS B
npodeccuoHaNLHON JesiTeIbHOCTH

¢ OIIK-5 — CriocobeH UCM0/b30BaTh COBPEMEHHBIE TIOAXO/IbI U METO/[bI PEIeHUs TIPOGheCCHOHAIBHBIX
3a7ia4 B 00/1aCTH aBUALIMOHHOMN U paKeTHO-KOCMUYeCKOW TEXHUKH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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OIIK-5
TICK-1.1

Pa3pen 1. OcHOBHBIe NOHATHSA U ONpe/ie/IeHUs Tenionepeaaun. 1.1.
Ternornepe/iada Kak CJIOKHBIH poljecc TerioobMeHa. TemriepatypHoe
3 5 T1oJie B TIOABIDKHOM cpefie. I'pajueHT Temneparypsl. TernoBoi norok. 1.2. 6 3 3 0 0 3 20 20
dusnueckast CXeMbl 1 MaTeMaTHUYeCKH1e MO/Jie/ii 11epeHoca TeryioThl.
OreMeHTapHbIe MPOLIeCChI TernoooMeHa.

Paszpen 2. TentonpoBogHOCTk. 2.1. 3akoH Dypbe. JuddepeHLpanbHbIe
yPaBHEHHUs! TerIONPOBOAHOCTH. YC/IOBUSI O/JHO3HAUHOCTH Ji/Isl PellleHust
3a/lau Ter1onpoBoAHOCTH. 2.2. CTaljMoHapHast TeNIONPOBOJHOCTb,

3 5 ypaBHeHHe Jlaruiaca B 3afauax TelIONPOBOAHOCTH Ha TIpUMepe 41 19 5 7 7 22 30 30
TEIUIONPOBOAHOCTH CTeHKH U pebpa. 2.3. HecraupoHapHas
Ter/IoNpOBOJAHOCTb. PellleHre HecTalMOHapHOH TeT/IoNpOBOAHOCTH Ha
nprMepe HeorpaHUYeHHOM I1aCTHHBbI.

Pa3aen 3. KouBekTuBHbIN Tenioo6men. 3.1. T'unoresa HeioToHa 0
3 5 TeruiootAaue. Buypl Teruootgaun. Kpurepun nogobust u Kpl/ITepI/laJ'lebIe" 28 14 5 4 5 14 20 20
ypaBHeHHsI TeriooTAaur. 3.2, IHTeHCHBHOCTH TeriooTAa4ur. Criocobbl eé
W3MeHeHHsI. YUt 0cobeHHOCTeii rporjecca.

Paspen 4. Ten006MeH TeNIOBBIM H3aydeHHeM. 4.1. OCHOBHbIE 3aKOHBI
3 5 n3sy4eHusi. AGCOMIOTHO YépHOe U cepoe Teso. PacuéT TeryioobmeHa B 18 8 2 3 3 10 20 20
cucTeMe peanbHbIX Tesl. 4.2. OCO6eHHOCTH U3/TyueHHst Ia30B.

Paspen 5. Tennonepeaaua. 5.1. Terionepejaya yepe3s M0CKYyI0 CTEHKY.
3 5 TenoBasi U30/1sALMsI CTeHKU. VIHTeHCU(DUKALMs Terionepejaul 15 7 2 3 2 8 10 10
opebpeHreM NOBePXHOCTH cTeHKH. 5.2. Ternionepesaua uepes
LIMHAPHYECKYIO CTeHKY. TerutoBast H30/siLust Tpy6.

Bcero 3a 5 cemecTp 108 51 17 17 17 57 100 100

Bcero no agucuuninHe 108 51 17 17 17 57 100 100

3.2. AyAMTOPHBIA MPAKTHKYM

Oo0nem,
Ne |Homep M HauMeHOBaHUe
Tema npakTH4YeCcKOro 3aHATHUS ayp.
n/m | pasjesa JMCLUINIMHbBI
4acos
Pazzen 2 Pemenue 3a/1au cTalMOHApHOM U HECTaL[MOHAPHOU
1 A ) TerVIONPOBOAHOCTH B 3JIeMeHTaX KOHCTPYKLIMW SHepreThueCKux 7
TeronpoBoAHOCTE.
CUCTEM.
2 Pasnen 3. KoHBeKkTHBHBIM |PellleHue 3a/jau KOHBEKTUBHOM TETJIO0T/IauM B 3/IeMeHTax 5
Teryio0oMeH. KOHCTPYKLIMU SHEPreTUYeCKUX CUCTEM.
Pasgen 4. TeriooomeH
3 Pemienue 3a/1a4 TeIsI0BOro U3/1y4yeHUs B CUCTEMe PeaslbHbIX Tel. 3
TeI/IOBBIM U3/TyUeHUEM.
4 Paspen 5. NccnenoBanue Ternuionepenauu B 3jieMeHTaxX KOHCTPYKLIMA 7
Tenionepezava. SHEepreTUUeCKUX CUCTEM.
Bcero 3a 5 cemecTp 17
3.3. JIaGopaTopHbIii NPaKTUKYM
Oo0nemMm,
Ne | Homep u HaiMeHOBaHHe
Tema /1a00paTOpPHOro NPaKTHKyMa aya.
n/n pa3jesa JUCIUNIUHBI
4acoB
1 JIP-Nel. VccnenoBanue rponecca TeryIonpoBOAHOCTH B 2
MeTasulaX MeTOZIOM JI/TMHHOTO CTepKHs (MeTo[ Pyphe).
Pasnesn 2 JIP-Ne2. VccnienoBanye TeIIONnpOBOLHOCTH
2 AGT 2. TeI/IOU30JIALIMOHHBIX MaTepraloB MeTOZ0M LWIUHPUYE CKOTO 3
TeronpoBOAHOCTE.
CJ10s1.
3 JIP-Ne3. ViccnefjoBaHMe 3aKOHOMEPHOCTeH HeCTallOHapHOMH ?
TeI/IONIPOBOAHOCTH IPU OXJIAXKEHUU TeJl.
4 Pazpnen 3. KouBektrBHbIN |JIP-Ned. ViccnenoBaHue KOHBEKTHBHOM TeT/IOOTAAun 4
Terio0OMeH. CBOOO/IHOM KOHBEKI[Mel Ha TIOBePXHOCTH LIUIMH/IPA.
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5 |Pa3gen 4. TerioobmeH JIP-Ne5. VcciejoBaHye TEIJIOBOIO U3/Iy4YeHUsl B CUCTEMe 3
TeI/IOBBIM U3/yUeHUeM.  |peasbHbIX TeJl.
6 |Paggen 5. Tervionepenaya, JIP-Ne6. I/IccneszaHHUe Teruioriepesayy yepes 3
LWIMH/IPUYECKUN CJI0M TeIJIOU30/ISILUH.
Bcero 3a 5 cemecTp 17
3.4. CamocrosiTennbHas padora crygenrta (CPC)
No Homep n HaumeHOBaHHe Oompem,
Copep)kaHue yueOHOro 3ajaHus
n/n pa3je/na JUCHUITHHBI JacoB
1 Pa3zpen 1. OcHoBHbIe NOHATUA U (OCHOBHBIE IOHATUSA U onpefeneHus. Iloarotoska k 3
ompejiesieHus Tervionepeaaul.  |JIeKLUsM
7 [ToaroToBKa K JIeKUUsIM, TTPAKTUUECKUM 3aHSITHSIM U K 12
Paszen 2. TerionpoBogHOCTh.  |1abopatopHeiM pabotam Nel, Ne2 1 Ne3; HamMcaHue oT4YeTa
3 Pa3paboTka ZioMalliHero 3aiaHusi 10
4  |Pasgen 3. KonpexrupHbrii [ToaroroBka K TIPAKTHYECKHUM 3aHSATHSM. IMogroToBKa K 5
JabopatopHoi pabote Ned, HarvcaHue OTUETA
Teryio0bMeH.
5 Pa3paboTka fomallHero 3aziaHust 9
6 |Pasgen 4. TertooBumen [ToaroroBka K MPAKTUUECKUM 3aHATHSAM. IMogroToBka K 4
naboparopHoii pabote Ne5, HarMcaHWe OTUETA.
TEeI/IOBBIM U3/TyYeHUEM.
7 Pa3paboTka fioMalHero 3aiaHust 6
8  |Pasgen 5. Temnonepeaua, [Togroroeka K MIPAKTUYECKUM 3aHATHSAM. HO,Z}I‘OTOBKEI K 8
sabopatopHoi pabore Neb 1 HarrcaHHe OTUETa.
Bcero 3a 5 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 |34 5 6 9 10(11|12|13| 14 15 16 |17
5 KIloc Otu. o JIP | 1P Otu. no JIP | 1P KIloc| Otu. o JIP, I3 | AP

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTHueckasi paboTa;
KIIoc — KoHTpO/b TI0CeIaeMoCTH;
Ortu. 1o JIP — otuet nio JIP;

[3 — nomamHee 3azjaHue.

Tekymuidl KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPeTHBIE BpeMeHHbIe HHTepBasbl B
cnenyromx dpopmax:
JTMarHoCThYecKas pabora;
KOHTDOJIb TIOCEeI[aeMOCTH;
oTuet o JIP;

JoMalliHee 3a/jaHue.

IIpomexxyTouHas arrecranusi IIPOBOAUTCS B (hopMax:

9K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. CaxvH. . KOHBeKTUBHBIN TerjI000MeH B OJJHOPOZHOM cpejie (Teriootaaua). CI16.BTTY
"BOEHMEX" um. I. ®. YctuHoBa, 2013, 173 3Kk3.

2. B. B. CaxuH. . TeryiooOMeH B ofHOpOHO cpefie (Terutonepesaua). CI16. 5T TY "BOEHMEX" um. 1. ®.
YcrtuHoBa, 2017, 31. pec.

3. B. B. CaxuH. . KOHBEeKTHBHBIN TeIIO0OMEH B OHOPOHOM cpejie (Teriootaaua). CIT6.BI'TY
"BOEHMEX" um. []. ®@. YctunoBa, 2013, 3. pec.

4. B. B. CaxuH. . TerioobMeH B ofiHOpoAiHOM cpefie (Terionepenaua). CI16.6T'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2017, 76 3K3.

5. C. U. Ucaes, U. A. Koxxunog, B. U. Kodanos. Teopust Teryiomaccooomena. M.: 3a-so MI'TY um.
Baymana. 3onoras konnekuusi, 2018, an. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;
2. http://library.voenmeh.ru/ — ®yHngamenTanbHasi bubnioreka BI'TY « BOEHMEX» um. [1.®. YCTHHOBa;
3. http://urait.ru/ — O6pa3oBatenbHas maatdopma «HOpaiiT». I By30B U CCY30B..

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLIMOHHBIN TIOPTaI TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHoe obecrieueHue:
1. Microsoft Office.
5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. YctuHOBa.



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. ITpoekTop;
2. Microsoft Office.

6.3. JTaGopaTopHbIe 3aHATHA:

1. JTabopaTtopHasi yCTaHOBKA [Ijisi UCC/IeZIOBaHNMSI HeCTAllMOHAPHOW TETIONIPOBOHOCTH B PETY/ISIPHOM
pekuMe OXJIaKAeHHs Tesla;

2. JTabopaTopHasi yCTaHOBKA /i1 UCC/Ie/JOBAHUSI TEM/IOBOTO U3TYUEHHUS B CUCTEME TeJL.;

3. JlTabopaTopHasi yCTaHOBKA /11 UCC/Ie/[OBAaHMsI TEIJIOOT/[auM TIPY CBOOOIHOM IBWKEHUM BO3yXa;

4. JTabopatopHast yCTaHOBKa [/is1 UCC/IeI0BaHMsI TETUIONPOBOJHOCTH JJIMHHOTO CTEPIKHS;

5. JTaboparopHasi yCTaHOBKa AJIsl UCC/IeJOBaHUS TEIJIONPOBOJHOCTA METOAOM TPYOBI.

6.4. Ilpouee:

1. pabouee MeCTO TpernofaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHET, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEIUVIOIIEPEJAYA

AnHoTanusa paboueii nporpaMMsl

Muciynmaa TEIUVIOINEPEJAYA saBnseTcs  AUCLIMIUIMHOW —00s3aTe/ibHOM uacTh Ooka 1
MporpaMMbl TOATOTOBKM 0 HaripaBiaeHuto 24.03.05 /[leueamenu snemamenbHblx annapamos. WCLUIUIHA
peam3yeTcsi Ha (akynsTeTe A PakeTHo-kocmuueckod TexHukyd BI'TY "BOEHMEX" um. [.®. YctuHOBa
kadeapoit A9 ITITASMOTA30JVUHAMUMKA U TEIIJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 crioco6HOCTb UCMO0/B30BaTh COBPEMEHHBIE MOZXOABI U METO/bI pellleHHs MpodeCcCHoHaIbHBIX 3a/a4 B
00/1aCTY aBUAI[MOHHON M PAKEeTHO-KOCMHUECKOH TEXHUKH;
[ICK-1.1 cnocobHOCTh WCMO/MB30BaTh 3HAHWS (DyHJaMeHTA/bHBIX pPa3Zie/ioB  eCTeCTBeHHOHAYYHOTO M
npod)eCCUOHANBHOTO LIMKI/IOB AJIsi TOHUMaHUs (MU3MUeCKOl CYIIHOCTH pabourX MPOLeCCOB SHEpreThyecKUx
YCTaHOBOK aBHUAlJMOHHON U paKeTHO-KOCMUYECKOM TeXHHKHU.

Cojiep>kaHue JUCIUTUTUHBI OXBaThIBAeT KPYr BOMPOCOB, CBI3aHHBIX C W3/IOXKEHUEM TEOPEeTUYECKHX OCHOB M
(bU3UUECKOM CYI[HOCTH OCHOBHBIX TPOLIECCOB Teryio0OMeHa, METO/IOB UX aHajW3a, UCCAeJOBaHUSA U PAaCUETOB
rapamMeTpOB, OCBOEHHUE MyTed WHTeHCH(UKAIMK TeTyio0bMeHa U TeTUIOU30/ISILMY 37IEMEHTOB SHEPreTHUeCKHX
yCTaHOBOK.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx ¢popmax:
e IUAarHOCTUYecKas pabora;
® KOHTPOJb OCEeL[aeMOCTH;
e otuer 1o JIP;
e JOMalllHee 3a/laHue.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL
TIpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHs (17 u.), mpaktuueckue 3aHsaTHs (17 4.), mabopaTopHseIii paktukym (17
4,), caMoCTosITe/IbHast paboTa cryzaeHTa (57 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
TEIUVIOIIEPEJAYA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS 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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Pazgen 1. OcHoBHBIe IOHATHS U ONIPefie/IeHNs Telionepejadn.

C. U. Ucaes, 1. A. KoxxuHos, B. 1. KodaHog.
OCHOBHBbIe TIOHATHS U OTIpe/ie/IeHusl. Teopus TerniomaccoobmeHa: M.: Vza-so MI'TY um.
INoaroroBKa K JIeKLIUSIM baymana. 3osotas Komtekuus, 2018 (1.1-1.3; 2.1-
2.2)

Wroro no pa3geny 1 3

Pa3pen 2. Ten10npoBoJHOCTE.

B. B. CaxuH. . Terioo0MeH B OZHOPOJHO cpejie
(termoniepesiaua): CI16.BT'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2017 (4.1; 5.1-5.3)

B. B. CaxuH. . KOHBeKTUBHbBIH TeII000MeH B
IToaroToBka K J€KLUAM, TIDAKTUYECKAM|  OJHOPOJHOM cpefie (Teruiootaaua): CI16.BI'TY
3aHATHSAM M K JIaDOpaTOpHEIM paboTam "BOEHMEX" um. [I. ®. YctuHoBa, 2013 (1) 12
Nel, No2 1 Ne3; HanMcaHUe OTUeTa B. B. CaxuH. . KOHBeKTUBHbBII TeIVIOOOMeH B

OfIHOpOAHOM cpefie (TerooTaaua): CI16. BT TY

"BOEHMEX" um. [. ®. YctuHoga, 2013 (1)

B. B. CaxuH. . TeruyiooOMeH B OfIHOPOJHOM cpejie
(tenmomniepesaua): CI16.BT'TY "BOEHMEX" um. /.
®. YcruHosa, 2017 (4.1; 5.1-5.3)

C. U. Ucaes, 1. A. KoxxuHoB, B. 1. Kodanog.
Teopust Teriomaccoobmena: M.: M3a-Bo MI'TY um.
Baymana. 3onotas komtekuus, 2018 (14.1-14.3;16)

Wroro no pasgeny 2 22
Pasjen 3. KOHBeKTHBHBIH TEM/I000MeH.

B. B. CaxuH. . KOHBeKTUBHbBIH TeII000MeH B
oJHOpOAHOM cpefe (Terootaua): CI16. BT TY
"BOEHMEX" um. [1. ®. YcruHoga, 2013 (1-5)
C. U. Ucaes, 1. A. KoxxuHos, B. 1. Kodanog.

Pa3paboTka ZioMalliHero 3aJaHust 10

IloaroroBKa K NpakTHyeCKUM Teopus Teriomaccoobmena: M.: Yza-so MI'TY um.
3aHsTHAM. [lofroToBKa K Baymana. 3onotas konnekuus, 2018 (2,3,12) 5
naboparopHoii pabore Ned, Hanvcanue B. B. CaxuH. . KOHBeKTUBHbIH TeII000MeH B

oT4YeTa o7iHOposiHOM cpefie (Terootzava): CII6.BI'TY

"BOEHMEX" um. 1. ®. YcruHoga, 2013 (1-5)
B. B. CaxuH. . TeryiooOMeH B OfHOPOJHOM cpejie
(ternonepenaua): CIT6.BI'TY "BOEHMEX" um. .
@. YctuHoBa, 2017 (5.1-5.2)

B. B. CaxuH. . Terjioo6MeH B OJHOPOJHOM cpejie

Pa3paboTka gomalHero 3ajaHus (tertonepesiava): CII6.5I'TY "BOEHMEX" um. /1. 9
®. YctuHoBa, 2017 (5.1-5.2)
Wrtoro no pasgeny 3 14

Paspen 4. Tensioo0MeH Ten10BbIM H3/Ty4eHHEM.
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IToproroBska K npakThyeCKUM B. B. CaxuH. . TersiooOMeH B OJHOPOJHOU cpejie 4
3aHsATUAM. [loaroroBka K (termoniepesiaua): CIT6.BT'TY "BOEHMEX" um. [I.
nabopaTtopHoii pabore Ne5, HarmucaHue ®. YcruHoBa, 2017 (1-7)
oT4eTa. B. B. CaxuH. . TeryiooOMeH B OfHOPOJHOM cpejie
T e p— (ternonepenaua): CITI6.BI'TY "BOEHMEX" um. . 6
®. YctuHOoBa, 2017 (1-7)
Wroro no paspeny 4 10
Pa3zpen 5. Tenionepesaya.
B. B. CaxuH. . Terioo0MeH B OfHOPOJHO cpejie
[ToaroToBkKa K NpakTh4yeCKUM (termoniepesiaua): CI16.BT'TY "BOEHMEX" um. [I.
3aHsATUAM. [loaroroBka K ®. YcruHoBa, 2017 (15, 16) 8
nabopatopHoii pabore Neb 1 B. B. CaxuH. . TeryiooOMeH B OfHOPOJTHOM cpejie
HarMcaHue OTYéTa. (ternonepesaua): CIT6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2017 (15, 16)
Wroro no pa3geny 5 8
12 22849




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEIUVIOIIEPEJAYA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e  KOHTPOJIb MOCEIaeMOCTH;
e oruet 1o JIP;

e JIOMalllHee 33/]aHuE;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

KoHTposib mocenjaeMocT
Kputepuu orieHuBanus 1o 1mkasie B 100 6aios.
— TIOCeIaeMoCTh 3aHATHI — 30 6aIoB;
— MOAITOTOBKA K TeKyllel Teme 3aHsiTusi — 10 Gasios;
— aKTUBHOE yJacTHe Tpu 0011ieM (TpymnroBoM) pelieHuH 3aau — 5 0asiios;
— KayK7iasi PaBUIbHO CaMOCTOSITENTLHO PellléHHast 3a/iaua Ha 3aHsaTiu — 10 6asnos;
— yMeHHe CaMOCTOSITeTbHO (hOPMY/TMPOBATE BLIBO/IBI M3 PellieHus 3ajiau — 15 6anos;
— ymeH#e (hOpMHUPOBATH UCXOJHbBIE YCIOBUS ISl NCC/IeA0BaHNSI 3aKOHOMepPHOCTel 13yJaeMbIX MporeccoB — 15
6asoB.
— ¥YMenue pa3pabarbiBaTh (HU3MUECKHE CXeMbl U MaTeMaTU4yeCKHe MOJIeJTH, COCTaB/ISITh a/ITOPUTM MX PeLlIeHUs
— 15 Gannos.
ITpu onjeHke HKe 50 6asIOB paKTUYeCKKe 3aHSTHUS CTY[eHTa CUUTAIOTCSl He BBITIOTHEHHBIMHU.

Otuet no JIP

Homnyck x JIP. [Tonyck K BbIno/iHeHHIO JIP NporCXoAUT Mpy NpeACTaBIeHUH CTYIeHTOM B ITMCbMEHHOM
BHZIe OTTMCAHUSI, COEPIKALero MOCTAaHOBKY 3a/jaur 1abopaTopHoi paboTsl, M/1aH BBITIOMHEHUs 1abopaTopHOM
paboTHI U 11eJH TIPe/IJIaraeMoro UCCIe/IoBaHus 1 B (hopMe yCTHOTO coOecelOBaHMS 110 TeMaTHUKe 1abopaTopHOM
paboTel. OTBeThI Ha Oosiee yeM 50% BOTIPOCOB SIB/ISIETCS AOMYCKOM K JlabopaTopHOU paboTe.
OruéT ro JIP. OTuéT no y1abopatopHoii paboTe Tpe/CTaB/IsIeTCs B TeUaTHOM BHe B (opmare,
MpelyCMOTPEHHOM I111ab/I0HOM OTUéTa 10 JlabopaTopHoU paboTe. OTUET [O/IKEH COflepKaTh: 11eb JIP,
¢u3MUeCKYIO TIOCTAHOBKY 3a/laud, MaTeMaTU4eCcKyr0 MO/ie/Tb, Pe3y/IbTaThl UCCIeA0BaHuS, TIPe/iCTaB/IeHHbIE B
YMC/IEHHOM BUJIE U B BU/Ile TpaduKa, aHa/lM3a MOyUYeHHBIX pe3y/IbTaToB U BLIBOAOB 110 JIP. 3aiuTa oTuera
MIPOXOJUT B JopMe JJOKJIa/ja CTY[eHTa I10 BLINOJHEHHOH paboTe 1 OTBETOB Ha BOIIPOCHI TIPEro/jaBaTeris.
ITpotieypa 3alUThI BKTFOYAeT OTBETHI HAa BOMPOCHI MperofiaBaresis o pabore u paszeny Kypca. B xoze
31U ThI 1TabopaTopHOU paboThl 00yYarOIIUeCs JO/DKHBI MTPO/IEMOHCTPUPOBAThL KY/IBTYPY PEUM TIPH U3/I0KEHUU
CBOUX MBIC/IEH, JIOTUUHOCTh B TIOCTAHOBKE U W3/IOXKEHUU MaTepuasia, HeobXo[uMble Haua/TbHbIe 3HAHUS TI0
cywecTBy 06Cy>KIaeMol TeMBI.
OrieHKa 3aiuThl paboThl BeICcTaB/sieTcs 110 100 6abHOM 1IKajie C yUéToM:
- BBITIO/THEHHE J1TabopaTopHOU paboThl B 1aboparopuu — 20 6asos,
- odopm/IeHHe TTOSICHUTE/IbHO 3amucku — 30 0asIoB,
- 3aII[UTa pe3y/bTaToOB, OTBETHI HA BOMPOCKI U UX JIOTHKA, Ky/IbTypa peur — 50 6asiios.
B cnyuae ecyii ohopmiieHre 0TUéTa U TIOBeZIeHre CTyAeHTa BO BpeMsl 3all[UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUSAM, CTY/IEHT ITO/IyUaeT 3a4éT 10 JaHHOM JabopaTopHOl paboTe.
OcHOBaHUSAMH [1J151 OPAOOTKH MOTYT CJTYKUTb:
* HeOpEXXHOE BBITIOJIHEHHE,
* HM3KO€e KauecTBO rpadruueckoro Marepuasa (HeBepHbIi BbIOOP MaciiTaba uepTeskei, OTCYTCTBUE YKa3aHHUs
eIMHUI] U3MepeHus Ha rpadukax),
OTUéT He MOXKET OBITh IPUHAT U TO/JIEXXUT NepepaboTKe B Cyyae:
* OTCYTCTBUS HEOOXOMUMBIX pa3fiesioB,
* OTCYTCTBUSI HEODXOJUMOT0 rpauuecKoro MaTepuara,
* HEKOPPEKTHOI 00pabOTKH pe3y/bTaToB PacuéToB.
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JlomaiHee 3a/janue
TMosicHuTeTEHAS 3aIMCKa K JOMAITHEMY 3a/JaHUIO TIPe/ICTAB/ISeTCS B TeUaTHOU (Gopme C
WCI0/b30BaHKeM pejaktopa Word.
Kpurepun ouennBanus (B 100-6anbHOM crcteme):
* NIPaBWJILHBIN PacyéT, opopMIeHHe Pe3y/bTaTOB B COOTBETCTBUM C TPeOOBaHUSAMMU U UX 3aiuTa — 100 6asios,
OCHOBaHMSAMM [I/Is1 CHIDKEHHS KoruecTBa 0aiioB B guarasoHe oT 50 10 20 sB/sOTCS:
* HeyBepeHHasl 3all{UTa pe3y/ibTaToB pacuéra — 20;
* HeIOJIHbIM UK OTCYTCTBYIOLUN [epeueHb BBIBOJOB U NpeJ/IoKeHU! 0 CoZlep>KaHu0 3aaanus — 30;
* HeOpe)kHOe BBINOJTHeHHe TOsICHATe/TBHOM 3arucku — 30,
* HU3KOe KaueCTBO rpaduueckoro Marepuasa (HeBepHbIi BBIOOp MaciuTaba rpad)MKoB, OTCYTCTBUE YKa3aHUs
eIMHULL U3MepeHus Ha rpadukax) — 30.
TpeboBanus K 3aiure /13: 3amumra /13 oCylieCTB/ISeTCS Ha YPOBHE cobece[0BaHus C MPero/jaBaTeieM B
cBobOO/HOI opme “Boripoc - oTBeT”. [lepeueHb KOHTPOJIbHBIX BOIIPOCOB MPU/IaraeTcs K 3agaHuto [1].
Bec KOHTPOJIBHBIX 3TaroB BbINO/MHeHus [13:
- aKTUBHOCTb M CAMOCTOATE/IbHOCTE B X0z e BbinosHeHus 13 — 25%;
- ohopmsieHUe MOSICHUTe/IbHOM 3anucku K 13 — 15%;
- CBOeBpeMeHHOe BhINoiHeHre /13 1o rpauKy KOHTPOJIBHBIX MeponpusiTiil — 20%;
- YPOBEeHb 3all{UThl pe3y/IbTaToB, OTBETOB HAa KOHTPOJIbHBIE BOIIPOCH] — 50%.
ITpu Habope Bhiille 75% AoMalliHee 3a[jaHie CUNTAEeTCS BLIITOJHEHHbIM.

JK3aMeH

VITOroBbIM KOHTPOJIb 110 JUCLIUIIMHE IPOXOAUT B (hOpMe 3K3aMeHa, KOTOphbIi OCyIleCTB/IseTCs IIPU
YCJIOBUM TOJIHOTO BBIMIOIHEHUS] BCEX MePOIPUSTHH, Ipe/lyCMOTPeHHbIX rpaMKOM KOHTPOJIbHBIX
MeponpHsATHi (pa3zen 4 paboueii mporpaMmel).
Ha sk3ameH BbIHeceHbI 17 TeM, c(OPMHPOBAHHBIX 110 pa3zesaM B 20 GueToB 1o 2 Bompoca.
Pe3ysbrarsl sK3ameHa:
— yBepeHHbII OTBeT Ha 00a BOTpoca — OT/IUYHO;
— yBepeHHBIH OTBET Ha OfIMH U3 BOIIPOCOB C /IOTIONHUTE/IbHBIM cobeceZloBaHHEM 10 BTOPOMY — XOPOLIIO;
— HeyBepeHHBIH OTBeT Ha 06a Borpoca ¢ [J0NOHUTE/TBHBIM co0eceloBaHUEM TI0 UX TeMaTHKe —
YA0BIIETBOPUTEJIBHO;
— HeyBepeHHBI! OTBET U He TOTOBHOCTB K CO0Oece/I0BaHHUIO 110 TeMaM OusieTa — HeyZOB/IeTBOPUTETBHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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TenionpoBoAHOCTb.
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IOCEIIaeMOCTH
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Kputepuu oneHuBaHus

OIIK-5

Ne 1

Ne 2

Ne 3

No 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omKkpbimozo muna:

Kaxkoii kputepuii xapakrepusyeT CBOOOIHYIO (eCTeCTBEHHYIO) KOHBEKIUIO B TIO/IBMXKHOM
cpege?

UeM OT/IMYaeTCsl KOHBEKTHBHAs TETJIOOT/jaua C TIOBEPXHOCTH TeryiooOMeHa B
Oe3rpaHMYHBIN MTOTOK TOJBWKHOW CPeZIbI OT TEIIOOT/AuH MPH JBWKEHUH KUKOCTH B
TpyOax u KaHanax?

UeM OT/IMYAIOTCS 110 CBOEH CTPYKType (TI0 COfep>KaHUI0) KpUTepHUasbHbIe YPaBHEHHUs
TEeTUIO0TAAuu B JTAMUHAPHOM M TYpPOy/IeHTHOM pe)KUMax JBWKeHUsT KUJKOCTH
OTHOCUTE/IbHO TIOBEPXHOCTH TeroobmeHa?

Kaxkue Bugp! TerioobmeHa B 00111eM BUe BK/TFOUaeT B cebsi IpoLecc Teryionepesayn?
Uro B TepMOgUHAMUKE [10/pa3yMeBaroT [10f, TEPMUHOM "DHeprus'?

UTo cBOel BeJIMUMHOM XapaKTepu3yeT yJenbHas ra3oBas NocTosiHHas R?

Yro cBOEH BeTMUMHOM XapaKTepU3yeT MoKa3aresib aradarsl rasa?

Kaxoii riporiecc HanboJiee TipeITIOUTHTEIEH 7T HAarpeBa ra3a ¢ MUHUMAaTbHbIM
pacxo[joM SHepruu?

Yro HaZo 3HaTh, YTOOBI OTIPE/IeNIMThL XapaKTep TIOJIMTPOITHOTO Tporiecca?

715t Kakux Liesiel IPaKTHUKyeTCcs: opedpeHre MOBepXHOCTH TeTUIO0TAAuH?
Bonpocbl 3akpbimozo muna:

BepHo /11, uTO TIpOL{eCChI TerI000MeHa Mopa3esisiioT Ha 4 3ieMeHTapHbIX BUza?

Her, BBIZIeNISIFOT BCEro 2 37eMeHTapHBIX BU/Ia TerioobMeHa.
TernnoobmeH BooOIIle He pa3JesisiFOT Ha 3/leMeHTapHbIe TIPOLIeCChI.
Brigensitor 3 Bia TerioooMeHa.

[a, mpotiecchl TerioobMeHa Mo[pa3/esistoT Ha 4 37IeMeHTapHBIX BU/A.
Ocyl111eCTB/ISIETCS JTN TETJIONPOBOAHOCTb TIEPEHOCOM TEIJIOThI MOJISIMU BEIL|eCTBa?

Ia, Monsimu; Oe3 repeHoca Macchl.
HeT, Ha 3/1eMeHTapHOM YPOBHE MOJIEKY/IIPHOU CTPYKTYPHI.
dnrouaMu TeTIopo/ia.

Kganramu sHepruu.

KoHBek1I1s1 TenoTkl — 3TO MpoLiecc repeHoca TeryIoThl Ha YPOBHe MOJIEKY/ISIPHOMN
CTPYKTYPHI BelljecTBa?

[Ha, ocylecTBisieTcss Ha ypOBHE Kojie0aHW MOJIEKYJISIPHOM CTPYKTYPBHI.
Her, 5To nepeHOC TeryIoTh IPU ABWXEHUU MacChl Bell|ecTBa.
ITpouecc B Nprpo/ie He BCTpPevaeTcsl.

ITO MepeHoC TerI0Thl KBAHTaMH SHEepryHu.
Cy1ecTBYIOT /1 Kakue-1ub0 0COOeHHOCTH ITPY IMPOEKTUPOBAHUH TETION30/SALN TPyO?
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HeT, HUKaKnX 0COOeHHOCTEH TIPY IPOEKTUPOBAHHUY TeTIOM30JISILIUY TPYO HeT.

[a, mpy HaHeCeHUH TETIOBOM M30JISILIMKU Ha TPYOy CyI[eCTBYyeT KPUTEpHiA 110
KPUTHUECKOMY /IMaMeTpy U30JIsLUH, ero BeJIMUYMHA [J0JDKHA ObITh Oosiblile jramMeTpa
TpYOBI

ITpy MPOEKTHPOBAHUH CTPEMATCS K MUHHUMAJTLHOM TOJIIMHE C/I0ST TEIJION30ISIIAN Ha
Tpyoe.

[a, mpy HaHeCEeHUU TeTI/IOBOH U30JIALMK Ha TPYOy CyIlleCTBYeT KpUTEPH 10
KPUTHUECKOMY JHAMETPY H30JISII[|H, ero BeJIMUMHA JA0/DKHA OBbITh MeHbIIIe AramMeTpa
TPYOBI.

Ne 5 MO>KHO JTH TTOBLICUTE TETJIOOTAAUY TP JBHKEeHUH KHUIKOCTHU B TPyOe TyTéM
yBeJIMUEHUsT JaMeTpa 3TOou TpyObI?

,Z[a, 3TO OAWH W3 BAPHWAHTOB ITOBLIIIIE€HNA MHTEHCHMBHOCTHU TeIJIOOT/Ad4uH, HpI/II{éM npu
3TOM r'MApaB/INY€CKOE COIIPOTHUBJ/IEHHWE Ha MPOKAYKY XHUAKOCTHU I10 pr6e YMEHbLIAeTCH.

TeriooT/ja4ya >KUJKOCTH B TPyOe He 3aBHUCUT OT JUaMeTpa 3TOi TPyOBbI.
Her, pu 5TOM MHTEHCHBHOCTH TETVIOOTAAUH OyZieT yMeHbIIaThCsl.

TenooTava >XUIKOCTU B TpyOe He peai3yeTcsl.
Ne 6 BepHo 711, UTO BbIZIE/ISAIOT BCETO UMb ABe ()OPMBI Ilepesjad SHePruu?

HeT, CI)OPM nepenayv 3SHepruvu MHOIo, HaripyMep, MeXdHru4deCKasd, 3JIEKTpruueCKasd,
XUMH4yeckasd M. T.II.

[a, aTo Terora 1 paboTa.
OHeproobMeH He TIOZIPA3/IeNIOT Ha KaKre-1100 (hopMBI.

Her, Brizensitor 3 ¢popMbl 3HeprooOMeHa: TeryioTa, MexaHhuueckast paboTa u
HeMeXaHWuecKas paboTa.

Ne 7 BepHo 1, uTo /11 XapaKTepUCTHKY COCTOsTHUS pabouero Tena ripoctoid TAC Hy>KHBI
BCero JIMIlb 2 napameTpa?

Her, TakoBbIX JO/KHO OBITH TPH TlapamMeTpa, HallpuMep, AaBieHue, TeMIeparypa 1
VAeNbHBIA 00BEM.

Kpowme 3-x TepMHUeCcKUX TTapaMeTpOB JI0JDKeH ObITh U3BeCTeH XOTs OblI OiMH
KaJIopr4ecKWii mapameTp, Harpumep, p, T, v U U — BHyTPeHHSIs1 SHeprusl.

Ia, TpeTnii He0OXOVMBIN TIAaDAMETP MOXKET ObITh PACCUUTAH C MCIOTb30BAHHEM 2-X
3a/JaHHBIX.

Hns mpoctoii TIC Hy»XeH BCero MuIilb OJMH MTapaMeTpP COCTOSTHUSI.
Ne 8 SIBnsiroTCst T Ha3BaHHBIe GyHKIMHU coctostHui TIIC (Teruiora, paboTa, SHTaIBITHS)
TepMOJMHAMUY€eCKUMU?

[a, Bce Ha3BaHHbIe PyHKUMM cocTosiHUM T/C TepMogrHaMHUUeCKHe.
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HeT, TepMOoJHuHaMHve CKUMHU ¢YHKHHHMH W3 1epedyrC/IeHHbIX ABJIAIOTCA TEII0Ta U
SHTAJIbITNA.

Hert, TepMoariHamMuue CKMMHU QYHKLIMSIMH U3 TIEPEUHCIEHHBIX SIBJISFOTCS paboTa u
SHTAJIBIIHSL.

HeT, TepMOAHHaMHHECKOﬁ d)YHKuHEﬁ W3 TIepeUrC/IeHHBIX ABJIA€TCA TO/IBKO SHTA/IBITUA.

MoskHO /11 0THeCTH pabounii IpolLiecc rasa ¢ rnepeMeHHOM TeIrI0éMKOCTbIO K
TIOJIUTPOITHBIM IpoLieccam?

[la, 3T0 BO3MO)KHO, €CJIU TPOL{eCC PaBHOBECHBIM.

Ja, orpaHAYeHUs Ha MOIUTPOITHOCT TIPOLIeCCOB He COZep>KaT YC/IOBUS UX
TeIJI0OEMKOCTH.

HeT, TerIOEMKOCTb TTOJ/IMTPOITHBIX IMMPOLeCCOB AO/DKHA OBLITH HEM3MEHHOM.

B TepMoiiHaMUKe TErI0EMKOCTh ITOJTUTPOITHBIX ITPOLIeCCOB BOOOIIe He
paccmarpyBaeTcsl.

sIBnsieTcst i M306apHbIH Mporiecc Haubosiee paboTOCTOCOOHBIM U3 TIEPEUHS
[IOJIUTPOITHBIX MPOLIeCCOB?

Ia, 3To Hanboee paboTOCIIOCOOHBIN MPOLECC U3 MTEPEUHS TTOJIMTPOITHBIX MPOLIECCOB.

Her, o paboTocrnocobHOCTH OH He SIBMSIeTCS TaKOBBIM, YCTYIIast TONBKO afjuabaTHOMY
TpoLieccy.

Her, Han6osiee paboTOCTIOCOOHBIM U3 MEPEYHsI TIOJIUTPOIHBIX TMPOLIeCCOB SIBISETCS
M30TepMHUEeCKHI MpoLiecc.

M306apHbIi Tipoiiecc BooOIIe He CoBepIiiaeT pabory.

Bonpocbl omkpbimoz2o muna:

TeryiooTaua SAB/ISETCS CI0KHBIM BHOM TeIIoo0MeHa?
®du3nyeckuii cMbIc urcia PeiiHosbaca?

®dusnueckuit cMbici uncia ['pacroga?

TypOysieHTHOE TeueHue 3TO

JlaMrHapHOe TeueHue 3TO

Kakue 11aBHOe orpaHrYeHre HaK/IaZbIBAIOTCS TTPU UCTIONb30BaHUM KPUTEPHA/ILHOTO
ypaBHEHUsI

YTO TaKoe BSI3KOCTHBIM PEXKUM TeUeHHUs 110 Tpyoe?

YTO Takoe BSI3KOCTHO-IPaBUTALIMOHHBINA PEKUM TeueHus 1o Tpybe?

Kak Mensiercs TomuHa ru/ipofUHaMUYeCKOr0 [TOrPaHC/I0s1 BHU3 110 TEUEHUI0?
Kak mMensieTcs To/MHA TeIJIOBOTO MOIPAHC/I0s1 BHU3 10 TEUEHURO?

Bonpocbl 3akpbimo2o muna:

TeriooTgaya COCTOUT U3 C/IeAYIOIIUX ITPOCTBIX BUJOB:

TernnonpoBoAHOCTb U TENIOU3/TyueHne
TernnonsnyueHre ¥ KOHBEKLUS
KoHBek11s1, TeNI0NpoBOAHOCTD U TEMJIOU3/TyUeHNe

TerionpoBoAHOCTE ¥ KOHBEKLIS

B kakoM ciiyyae TipolLiecc OxJiaXKAeHus/HarpeBa ToBepxHOCTH Oynet Gosee
WHTEHCHUBHBIM:
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TemnooTaua py CBOOOHONM KOHBEKIIUH
TeriooTAaua MpyU BLIHYK/I€HHOM KOHBEKIIUN
TeniooTAaua Mpu HEMOABW)KHOM cpefie

Bo Bcex mepeurciieHHbIX Cyuasix HarpeB/oX/IaXieHre OJMHAaKOBO
ypOyJieHTHas BA3KOCTb 00y C/IOB/IEHA:

XaoTUYeCcKuM IBWKEHUEM MOJIEKYJT
XaoTU4YeCKUM JIBHDKEHHEM TypOY/IEHTHBIX MOJieH
[ITepoxoBaTOCTBLIO 0OTEKaEMOM TTIOBEPXHOCTH

XaoTr4yeCcKUMH JBWKEHUSIMHU MOJIEKY/T U TypOy/IeHTHBIX MOJiei
JlamuHapHasi BA3KOCTb 00yC/IOB/IeHa:

XaoTHU4eCKUM JIBKEHHEM MOJIeKYJl
XaoTu4yeCcKuM /IBM>KeHHEM TypOy/IeHTHBIX MOJiel
[TTepoxoBaTOCTLIO 0OTEKAEMOU MOBEPXHOCTU

XaoTh4yeCKUMH [IBIKEHUSIMHU MOJIEKY/T U TypOY/IEHTHBIX MOJiei
MeTtop, nogo6us (Teopus 1mogo0us) 3T0:

Teopetryeckuii MeToz,
OKCIreprMeHTalbHbINA MeTo,
[Nonysmnupuueckuii MeTof,

UuicneHHBIA MeTOJ
I'mapoavHaMyyeCcKUid MOrpaHUYHBIN CJIOU 3TO:

TTpUCTEHOUHBIN C/IOH, B KOTOPOM a3 MOKOUTCS
ITpuCTeHOUHBIH C/I0H, B KOTOPOM Ta3 IBUKETCS C TIOCTOSTHHON CKOPOCTBHIO
IIpucTeHHbIH CJIOM, B KOTOPOM ra3 TOPMO3UTCS

IIpucTeHHbI C10M, B KOTOM CKOPOCTh ra3a MeHsIeTCs OT HyJIsl 0 CKOPOCTH
HeBO3MYILIeHHOI'0 TI0TOKa
Ter10B0 NMOrpaHUYHBIN C/I0H 3TO:

ITpucTeHOUHBIH CJI0H, B KOTOPOM TeMIlepaTypa rasa moCTossHHa
IpucTeHOUHBIH C/I0M, B KOTOPOM TeMIlepaTypa raza MOHOTOHHO BO3pacTaeT
[TpucTeHOUHBIH CI0H, B KOTOPOM TeMIiepaTypa rasa MOHOTOHHO yObIBaeT

[TpucTeHHbIH €101, B KOTOM TeMIIepaTypa rasa MeHsieTcsl OT TeMIlepaTypbl CTEHKHU /10
TeMIepaTypbl HEBO3MYILIEHHOTO TOTOKa

B KakoMm ci1yyae rpoLiecc oXJ1aX/eHusi/HarpeBa oBepxXHOCTH OyzeT Gosee
VHTEHCHBHBIM:

TemnooTa4ua Tipy TypOy/IeHTHOM OOTeKaHUH MOBEPXHOCTH
TersiooTaaua Mpu JaMUHAPHOM 00TEKaHUY TIOBEPXHOCTH
Bo Bcex nepeunciieHHBIX C/Tydasix HarpeB/OXJIaXKJeHe OZITHAaKOBO

ITpy HeTIOABW)XHOM Cpejie OKOJIO TTOBEPXHOCTU
KosdduimeHT TemniooTjaur 3aBUCUT OT:
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(opMBI U 111epOXOBAaTOCTH 00TEKaeMoli ra30M TTOBEPXHOCTH
TUIOIIA/IY IOBEPXHOCTH
Pa3HOCTY TeMIlepaTyp rasa u oBepXHOCTH

pPeXXrMa U CKOPOCTHU TeUeHHs B IIPUCTEHHOM CJ/ioe

IIpu KakoM [IOTyIIIeHU] BBITIOHSETCS YC/I0BHUSI Ma/IOCTH TOIIUHBI TOTPaHC/IOs 110
CpaBHEHHIO C pa3Mepamu 00TeKaeMoro Tesa?

Teuenue HeBs3KOE
TeueHue HeCXKUMaeMoe
Uucno Re ctpeMuTcs K Hy/O

Yucno Re ctpeMutcs K 6e CKOHEUHOCTH
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