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)
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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)

24.03.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
[Tamumor Butanuii [TeTpoBuy, K.T.H., JOLEHT

[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

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

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




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:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTU4yeCKoro aHajqu3a W MOJe/MpPOBAaHUS, TeOpPeTUUeCKOr0 W SKCIepUMEHTaJbHOTO MCC/iefloBaHUs B
rpoeccoHaNBEHON JesiTe/IbHOCTH

OIIK-5 — crnoco6HOCTh UCMO/Ib30BaTh COBPEMEHHBbIE TIOAXOALI M METO/bl pellleHusl MpodeCcCHOHATBHBIX
3a/1au B 00/1aCTH aBUAILMOHHOM U PaKeTHO-KOCMUUECKOW TEXHUKU

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1
3HAHUS:
IMTpuHIune! ¥ 3ak0oHbI ABKeHus1 JIA u KA B atmocdepe 3eM/u U B KOCMUUECKOM TIPOCTPAHCTBE.;
YMeHuUs:
[Nonn3oBaTbcsi BTOPHIM ypaBHeHHeM HbIOTOHa [/1s1 COCTaB/ieHUs] YpaBHEHUWI [BWKeHWsl /i 3azad
BHeEIIIHeH U BHYTPeHHeH 0a/lIMCTHKY;
HABbIKU:
PaccuutbiBaTh Tpaekropuu ABrKeHUs JIA TpU 3aZlaHHBIX BHEIIHUX CH/IaX (a3pOAWHAMUAYECKUX, TSITU U
CHUJTbI TSDKECTH)..
OIIK-5
3HAHUA:
OCHOBHbBIE TIPUHIIUITBI a3POIMHAMUUECKOTO U TeIJIOBOTO pacueTta Ipu AskeHuu JIA B atmocdepe;
YMeHUS:
OpPUEHTUPOBAaThCS B MECTe U POJIU ra30[MHaMKKU TP pacyeTe ABWKeHUs JieTaTe/bHbIX alaparos;
HABbIKU:
OCYILeCTB/ISITh a3POAUHAMUUeCKUM U TeTIJIOBOM pacuéThl MpH ABWKeHuu JIA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvaa TETIJIOITEPEIAYA sB/sieTcs JUCITUTTMHON 00si3aTe/IbHOM YacTu 0/10Ka 1
MporpaMMmBbl MOATOTOBKY 10 HarpasseHuto 24.03.03 baatucmuka u 2udpoaspoouHamuka.

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

AyguTOpHBIE 3aHATHS e S
B KOHTaKTHOM ¢opme Sa
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Pa3pen 1. OcHOBHBIe NOHATHSA U ONpe/ie/IeHus Tenionepeaaun. 1.1.
Ternnornepe/iada Kak CJI0KHBIN poljecc TerioobmMeHa. TemrieparypHoe
3 5 T1oJie B TIOABIDKHOM cpegie. I'pagueHT Temneparypsl. TennoBoit notok. 1.2. 6 3 3 0 0 3 20 20
dusnueckasi cxeMbl 1 MaTeMaTHueCKUe MO/ie/ii riepeHoca TeryioThl.
OreMeHTapHbIe MPOLIeCChI Ternoo6MeHa.

Paszpen 2. TenonpoBogHOCTb. 2.1. 3akoH Dypbe. [JuddepeHLpaabHbIe
ypaBHeHHs! TeIONPOBOJHOCTH. YC/IOBHs OfHO3HAUHOCTH [/1s1 pellieHus!
3a/lau Ter10npoBoAHOCTH. 2.2. CTaljMoHapHast TeIIONPOBOJHOCTb,

3 5 ypaBHeHHe Jlaruiaca B 3afjauax TeryIONPOBOAHOCTH Ha TIpUMepe 41 19 5 7 7 22 30 30
TEIIONPOBOAHOCTH CTeHKH U pebpa. 2.3. HecraupoHapHas
Ter/IoNpOBOHOCTb. PellleHre HecTallMOHapHOM Ter/IoNpOBOAHOCTH Ha
rprMepe HeorpaHU4eHHOM! ITaCTHHBI.

Paspen 3. KonBeKTHBHBbII Terioo0meH. 3.1. Tunoresa HetoTOHa 0
TeruiooTAaue. Buzpl Ternooraaun. Kputepuu no, 061/[9{ Y KpUuTepuasibHble

3 5 A A & PHTEPHH 110/} puTep | 28 14 5 4 5 14 20 20

ypaBHeHuUs TeruiootAaun. 3.2. IHTeHCUBHOCTD Ternootaaun. Criocobbl eé

W3MeHeHHsI. YUt 0coOeHHOCTeii rpoljecca.

Pa3zpaen 4. Tenyioo0MeH Ten/I0BbIM u3nydenueM. 4.1. OCHOBHBIE 3aKOHbI
3 5 u3syveHusi. AGCOMIOTHO YépHOe U cepoe Teslo. PacuéT Teryioo6mMeHa B 18 8 2 3 3 10 20 20
cucTeMe peanbHbIX Tell. 4.2. OcO6eHHOCTH U3/TyueHHst ra30B.
Pa3pen 5. Tennonepepaua. 5.1. Teruionepeziaya uepes MIOCKYIO CTEHKY.
3 5 TennoBasi U30/1sALMs CTeHKU. VIHTeHCU(DHKaLMs Terionepejaun 15 7 2 3 2 8 10 10
opebpeHreM MIOBEPXHOCTH CTeHKH. 5.2. Teronepesaua uepe3
LIMHAPHYECKYIO CTeHKY. TerutoBast H30siLust Tpy6.

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

Bcero no gucuuninHe 108 51 17 17 17 57 100 100

3.2. AyANTOPHBIA MPAKTHKYM

Oo0neMm,
Ne |Homep u HaumeHOBaHMe
Tema npakTHU4YeCcKOro 3aHATHUS ayp.
n/m | pasjesa JMCIUIIMHbBI
4acoB
Pazzen 2 Perienue 3a/1au cTaliMOHApHOM U HECTaL[MOHAPHOU
1 AT <. TeT/IONIPOBOAHOCTH B 3/IeMeHTaX KOHCTPYKLMU SHepreThuYeCcKUx 7
TernonpoBOAHOCTE.
CUCTEM.
7 Paznen 3. KoHBekTHBHBIH |PelieHne 3a1au KOHBEKTUBHOM TEIJIOOTAaud B 3/IeMeHTax 5
TeryIoo0MeH. KOHCTPYKLIMU SHEPreTUYeCKUX CUCTEM.
Pasgen 4. TerioobmeH
3 Pemienue 3a/1au TeIsI0BOro U3ny4yeHus B CUCTeMe peallbHbIX Tel. 3
TeI/IOBBIM U3TyUeHUeM.
4 Paspen 5. NccnenoBanue Ternuionepenayuy B 3/ieMeHTaxX KOHCTPYKLIMA 2
Tenionepezayva. SHEepreTUUeCKUX CUCTEM.
Bcero 3a 5 cemectp 17
3.3. JIaGopaTopHbIii NPaKTUKYM
Oonem,
Ne | Homep u HaiMeHOBaHHe
Tema /1a00paTOPHOro NPaKTHKyMa aya.
n/n pa3jesna JUCIUNIUHBI
4acoB
1 JIP-Ne1. ViccnenoBaHure ripoLiecca TeryIonpoBOAHOCTH B 2
MeTasulaX MeTO/IOM [I/TMHHOTO CTepKHS (MeTo[; Pyphe).
Pasnesn 2 JIP-Ne2. ViccnenoBaHre TeIJIONPOBOAHOCTH
2 ACT 2. TeIJIOU30/ISLIMOHHBIX MaTepPUaOB METOAOM LIW/TMHAPUYECKOTO 3
TeronpoBOAHOCTE.
CJ1011.
3 JIP-Ne3. WcceoBaHre 3aKOHOMEPHOCTeH HeCTalliOHapHOM 9
TeIJIONPOBOAHOCTY NPU OXJI&XKAEHWH Tel.
4 Pazpen 3. KonBektuBHbIN |JIP-Ned. VccneioBaHMe KOHBEKTHBHOM TEIJIOOTAAUYU 4
TerI000MeH. CBOOO/IHOM KOHBEKI[Mel Ha TIOBePXHOCTH LIUIUH/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 |Pasgen 5. Terionepenaya, 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. CaxuH. . TernyioobMeH B 0JHOPO/HOM cpejie (Tervionepefaya). CI16.6TTY "BOEHMEX" um. 1. @.
YcrtunoBa, 2017, 31. pec.

2. B. B. CaxuH. . KOHBEeKTHBHBIHN TeTUIO0OMEH B OHOPOHOM cpefie (Teriootaaua). CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2013, 173 3k3.

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 TIOATOTOBKU 110 HarpaBieHuto 24.03.03 baaiucmuka u 2udpoa’poouHamuka. JJuCIUTIMHA
peam3yeTcsi Ha (akynsTeTe A PakeTHo-kocmuueckod TexHukyd BI'TY "BOEHMEX" um. [.®. YctuHOBa
kadeapoit A9 ITITASMOTA30JVUHAMUMKA U TEIIJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 crmocoOHOCTL TMPUMEHSITh  €CTEeCTBEHHOHAy4YHble U OOIeMH)KEeHepHble  3HAHUS, METOAbI
MaTeMaTU4YeCKOr0 aHalvi3a W MOJe/IMPOBaHUs, TEOPeTHUeCKOT0 U JKCIIePUMEHTAalbHOTO WCC/IeOBaHUS B
ripodhe CCHOHALHOM JiesITeNTbHOCTH;
OIIK-5 crocobHOCTb UCIOMb30BaTh COBPEMEHHBIe MOAXO0AbI M METO/bI pelleHus MpodecCHOHaNBHBIX 33/a4 B
00/1acTH aBUALIMOHHOW ¥ PAKETHO-KOCMUYEeCKON TeXHUKH.

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

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TEIUVIOIIEPEJJAYA

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.

HaumeHnoBaHme paboTbI

PexkomeHpiyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3/1en 1. OcHOBHBIE TIOHATHUA U ornpejge/ieHUA Terionepeaauu.

OCHOBHBIE TIOHSITHSL U OTIPele/IeHHs.
IToaroToBKa K JeKLHASIM

C. U. Ucaes, 1. A. KoxxuHos, B. 1. KodaHog.
Teopus Teriomaccoobmena: M.: Mza-so MI'TY um.

baymana. 3osotas Komtekuus, 2018 (1.1-1.3; 2.1-
2.2)

Wroro no pa3geny 1

Paspen 2. TenyionpoBogHOCTS.

IMToAroToBKa K JIEKLUSAM, TIPAKTUYe CKUM
3aHATHAM U K 1ab0opaTopHbIM paboTam
Nel, No2 1 Ne3; HanMcaHUe OTUeTa

Pa3paboTKa IoMallHero 3a/jaHust

B. B. CaxuH. . KOHBEeKTHBHbIH TEII000MeH B
OIHOpOAHOM cpefie (TerooTaava): CI16.BTTY
"BOEHMEX" um. [I. ®. YctuHoga, 2013 (1)

B. B. CaxuH. . TeryiooOMeH B OfHOPOJHOM cpejie
(tenmomiepesaua): CI16.BT'TY "BOEHMEX" um. /.
®. Ycrunosa, 2017 (4.1; 5.1-5.3)

B. B. CaxuH. . KOHBEeKTHBHbIH TeI/I000MeH 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)

12
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Wroro no pasgeny 2

22

Pasjen 3. KOHBeKTHBHBIH TEM/I000MeH.

IMToAroToBKa K MpakTHyeCKUM
3aHsaTHAM. [10ArOTOBKA K
nabopaTopHoM paboTre Ned, HarmucaHHe
oTuera

Pa3paboTka ZioMalllHero 3aJaHus

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

B. B. CaxuH. . Teryioo0MeH B OfHOPOJHOM cpejie
(ternonepenaua): CIT6.BI'TY "BOEHMEX" um. 1.
®. YctuHoBa, 2017 (5.1-5.2)

B. B. CaxuH. . TerjioobMeH B 0JHOPOJHOM cpejie
(teronepesaua): CIT6.BI'TY "BOEHMEX" um. .
®. YctuHoBa, 2017 (5.1-5.2)

B. B. CaxuH. . KOHBEKTHBHBIH TeI/I000MEeH B
oJHOpoaHOM cpefe (Terootada): CII6. BT TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2013 (1-5)
C. U. Ucaes, U. A. Koxxunog, B. Y. KodaHnos.
Teopus TeriomaccoobmeHna: M.: Vza-so MI'TY um.
baymana. 3osotas komekuus, 2018 (2,3,12)

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 24210




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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OIIK-1

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimoz2o muna:

[Jatb oripeiesieHue TETUIOTPOBOJHOCTU

[atb oripefiesieHue TETUIOU3/TyUeHUsI

[atb oripesesieHlie KOHBEKLIUW

[Jare onpesiesieHre TeTIOOTAAYN

Bo3morkHa i cBoO0HAast KOHBEKLMSI Ha OPOUTaIbHOM CTaHLMN?
Kakasi 13 BU/IOB KOHBeKIUH (CBOOO/IHAS UK BRIHY)K/eHHAas1) obecrieuuT Hosiee
WHTeHCUBHOE OXJiaXKAeHue (Harpes)?

TypOy/neHTHOe TeYeHHe TO

YpaBHeHUe Jitiepa 3T0

YpaBHenue HaBbe-CTOKCa 3T0

KpuTepuii CrijionHoW/ [UCKpeTHOM Cpe/IbI

Bonpocbl 3aKkpblimozo muna:

BriOpath npaBusibHYI0 GOPMYTHUPOBKY 1epBOTro 3akoHa HeroToHa

Cyl111eCcTBYIOT HHepLUaibHble CUCTEMBI OTCUETa, B KOTOPBIX TeJIa, Ha KOTOPbIe He
[eMCTBYIOT BHEILIHUE CUJIbI, BWKYTCS MPSIMOMHENHO U paBHOMEPHO

YckopeHue Tesia TIPSIMO TTPOTIOPLIMOHA/IBHO BHeIIIHel cujie, elCTBYOIel Ha Tero.
ITpu B3aMMOJEMCTBUY IBYX T€/1 CUJ/Ibl BO3HMKAIO BCET/A TlapaMu, TIPUYEM CHIIA,
JelCTBYIOILasi HA OJ{HO TeJI0 YMC/eHHO PaBHA M MPOTUBOIIOJIOXKHA 110 HarpaBJIeHH 0

cuiie, lefiCTByIOILIel Ha BTOpOe TeJo.

Cuna TsbKeCTH, AeHCTBYIOLIast Ha TeJlo, MPSIMO MPOTIOPLMOHa/BHA Macce Tesa
BriOpath npaBusibHYI0 OpMYTUPOBKY BTOpPOro 3akoHa HeroToHa

Cyl111eCTBYIOT HHepLMabHble CUCTEMbI OTCUETa, B KOTOPBIX TeJla, Ha KOTOPbIe He
[eliCTBYIOT BHELIHWE CHJIbI, ABWKYTCS TIPSIMONMHEHO ¥ PABHOMEPHO

YcKopeHMe Teja MpsSMO TTPOTTOPIIMOHAIBHO BHEIITHeH cujie, eHCTBYyolel Ha Teso.
ITpu B3aUMOJeMCTBUY IBYX T€/ CUJ/Ibl BO3HUKAIO BCET/Ia TlapaMu, TIPUYeM CHIIa,
JelCTBYyIOILasi Ha OHO TeJI0 YHC/IeHHO PaBHA M MPOTUBOIIOJIOXKHA 110 HarpaBJIeHH 0

cue, IeNCTBYIOIIel Ha BTOPOe TeJo.

Cuna TsKeCTH, AeHCTBYIOLIast Ha TeJlo, MPSIMO MPOTIOPLMOHa/bHA Macce Tesa
Bribpath npaBUIbHYI0 (hOPMYIMPOBKY TpeThero 3akoHa HeroToHa

Cyl111eCcTBYIOT MHepLMabHble CUCTeMbl OTCUETa, B KOTOPBIX TeJla, Ha KOTOpbIe He
[elICTBYIOT BHELLHWE CUJIbl, ABWKYTCS IIPSIMOTMHEHO ¥ PABHOMEPHO

YcKopeHuUe Teja MpsMO TTPOTIOPLIMOHAIBHO BHEIITHeH cuJie, eHCTByolel Ha Teso.
ITpu B3auMO/eCTBUY IBYX Te/ CHJ/IbI BO3HUKAIO BCET/Ia TlapaMHu, TIpPUYeM CHUIIa,
JelCTByIOILasi HAa OJHO TeJI0 YMC/IeHHO PaBHA M MPOTUBOIIOJIOXKHA 110 HarlpaBJIeHHI0

cue, eNCTBYIOIIel Ha BTOpOe TeJo.

Cuna TsKeCTH, AeHCTBYIOLIast Ha TeJlo, MPSIMO MPOTOPLOHa/IBHA Macce Tenla
BbI6paTh NpaBU/IbHYIO (POPMYTUPOBKY MOHSITHS «TeMIIEpaTypa»

Temrnieparypa ecTb Mepa HarpeToCTH TeJsa

Temmneparypa ecTb Mepa CpefiHeli KWUHeTUUeCKOW SHePryuy XaoTUueCKOro JBHKeHUs
MOJIeKY

Temneparypa ecTb Mepa MOTeHL[Ma/IbHOM SHEpPruu Tesa

Temnieparypa ecTb Mepa KUHETUUYECKOW SHEPTUH Tefa
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OIIK-5

Ne 7

Ne 8

Ne 9

Ne 10

Bri6parh npaBUbHYI0 (hOPMYTHMPOBKY TOHSTHS «JaBIIeHUE»

ITaByieHe eCTh CU/Ia JJAB/IEHUS], JEMCTBYIOIAs HA e[UHHITY IO TOBEPXHOCTH 10
HOpMaJ/H K He

[aBneHue ecTb Ccua JaB/eHUs], JeHCTBYOIas Ha IJI0La/ib TTOBEPXHOCTH 110 HOpMaJM K
Hel

,Z[aBJ'IeHI/Ie €CTb I1pou3Be/ieHre CUJIbI IdB/JI€EHUA Ha €AUHULY TIJIOIaAv TIOBEPXHOCTHU

[laBrieHue ecTh MPOW3BeeHNe CUJIbI aB/IeHUS Ha TUIOIA/Ib TTIOBEPXHOCTH
BbIOpaTh npaBU/IbHYI0 (JOPMYTUPOBKY TOHSATHS «TePMOAMHAMUYecKast paboTa»

YacTh MexaHUUeCKOM paboThl, KOTOpasi UAET Ha JehopMaliuio Tesia
YacTb MexaHHUUeCKOHM paboThl, KOTOpas UJET Ha yCKOPeHHe (TOPMOXKEHUE) Tesia
YacTb MexaHHUeCcKoi paboThl, KOTOpasi IIpeBpalljaeTcs B TEIVIOTY

ITO CcKa/sipHOe NpOoU3BeieHre CUIbI Ha [lepeMellieHue
BepHo 711, UTO BBIZIE/ISAIOT BCETO JUIIb ABe (OPMBI Ilepesjad SHePruu?

Hert, dopm nepesaum sHepruv MHOTO, HarIpUMep, MexaHUuecKasi, J1eKTpuuecKasi,
XUMHUYeCKast U. T.I1.

Ha, ato Terora u paboTa.
OHeproobMeH He TIOZIPA3e/IsFOT Ha Kakre-1M00 (hOpMBL.

Her, BbiziesisitoT 3 popMbl 3HEproobMeHa: TeruioTa, MexaHuueckasi pabora u
HemexaHWuecKas paboTa.

Kako#i nporiecc HanboJiee IpeAIouTHTe e  /i7Isk HarpeBa ra3a ¢ MUHUMa/IbHbIM
pacxosioM 3Heprun?

N3oxopuueckuii
N306apuueckuii
A rabaTHbIH

N3oTepMuueckuii
[Jathb rpaBuIbHOE OTpefiesieHre TIOHATHS « BHYTpeHHsIsl SHeprusi uieaibHOTo rasa»

CyMmMa Bcex BU/JOB SHEPIUid MOJIeKy/ Tasa

CyMMa KWHeTHYeCKUX YJHEPIUi XaOTHUeCKOTO JIBMXKEHHST MOJIEKY/T U TTOTeHLIMATbHBIX
SHEepPruit uX B3aNMOEeUCTBUS

CyMMa KHMHeTHnYeCKHUX BHEPFI/Iﬁ Xd0THN4YeCKOro ABMXXeHUA MOJIEKYJT

KuneTtnueckas SHeprusd 1ocCTyIriaTe/ibHOro ABM)KeHHU I'a3a

sIBnsieTcst i M3006apHbBIH Mporiecc Hanboee pabOTOCTIOCOOHBIM U3 MEPEYHST 0CHOBHBIX
I1pOLleCccoB?

Ia, 3To Hanboee paboOTOCIIOCOOHBIH MPOLECC

Her, o pabotocrnocobHOCTH OH He SIBSIeTCS TaKOBBIM, YCTYTIast TONBKO afjuabaTHOMY
TpoLieccy.

Her, Han6osiee paboTOCTIOCOOHBIM U3 MEPEYHs TIOJIMTPOITHBIX MPOLIeCCOB SIBISIETCS
M30TepMHUEeCKHI IpoLiecc.

W306apHbIii Tipoiiecc BooOIIe He COBepiiaeT pabory.

Bonpocbl omkpbimozo muna:

17



Ne 1l Kaxkoii kputepuii xapakrepusyeT CBOOOIHYIO (eCTeCTBEHHYIO) KOHBEKIUIO B TIO/IBMXKHOM
cpege?

Ne 2 YeMm oT/MUaeTCsl KOHBEKTUBHAS TETJIOOT/Iaua C TIOBEPXHOCTH TeryioobMeHa B
Oe3rpaHMYHBIN MTOTOK MOJBWKHOW CPeZIbI OT TEIVIOOT/AUH P JBWKEHUH KUJKOCTH B
Tpybax 1 KaHasmax?

Ne 3 UeM oT/IMYaOTCA TIO CBOEH CTPYKTYpe (10 COZepKaHNI0) KpUTepHUabHbIe YpaBHEHUS
TEeTUIOOTAAuH B JTAMUHAPHOM M TYpPOy/IeHTHOM pe)KUMaXx JBWKeHUsT KUJKOCTH
OTHOCHUTE/IbHO TIOBEPXHOCTH TerioobMeHa?

Ne 4 Kakue BuzibI TeryiooOMeHa B 00111eM BHU/le BK/TFOUAeT B ce0st IPOLiecC Terionepeaaun?

Ne 5 Uro B TepMOgUHAMUKe [10/pa3syMeBaroT [0/, TePMUHOM "DHeprus'?

Ne 6 UTo cBOE BeJIMUMHOM XapaKTepu3yeT y/ie/lbHas ra30Bas IOCTOsHHasA R?

Ne 7 Yro cBOEH BeTMUMHOM XapaKTepU3yeT MoKa3areib ajradarsl rasa?

Ne 8 Kaxoii riporiecc HanboJiee Tipe/ITIOUTHTEIEH [I7IsE HAarpeBa ra3a ¢ MUHUMAaTbHbIM
pacxofiOoM SHepruun?

Ne 9 Yro HaZi0 3HaTh, YTOOBI OTIPE/IeNIMTEL XapaKTep TIOIMTPOITHOTO Tporiecca?

Ne 10 715t Kakux Liesiel PaKkTHUKyeTCsl opeOpeHre MOBepXHOCTH TeTUIO0TAAuH ?
Bonpocbl 3akpbimoz2o muna:

Ne 1 BepHo /111, uTO TIpOLIeCCHI TeTI000MeHa Mo/Ipa3esiioT Ha 4 3/ileMeHTapHBIX BU/1a?

Her, BBIZIENSIFOT BCETO 2 37eMeHTapHBIX BU/Ia TEMI000MeHa.
TernoobMeH BooOIIle He pa3JesisiFOT Ha 3/ileMeHTapHbIe TIPOLIeCChI.
Beigensitot 3 BUia TerioobMeHa.

Ia, mpotjecchl TeryioobMeHa Mopa3szieNsitoT Ha 4 37ieMeHTapHBIX BU7IA.
Ne 2 Ocy11ecTB/sI€TCA JIM TEMJIONPOBOAHOCTh EPEHOCOM TeTJIOThl MOJISIMU BelllecTBa’?

Ha, monsimu; 6e3 repeHOCa Macchl.
Hert, Ha 3neMeHTapHOM ypOBHE MOJIEKY/SIPHOM CTPYKTYPBI.
dronamMu Teryiopoga.

Ksanramu 3Hepruu.
Ne 3 KoHBek11ysi TEN/IOTHI — 3TO MPOLIeCC NTepeHoca TeIUIOThl Ha YPOBHE MOJIEKY/ISIPHOU
CTPYKTYpBHI BelljecTsa?

ITa, ocylriecTBsETCS Ha YPOBHE KojiebaHWH MOJIEKY/IIPHON CTPYKTYPBI.
Her, 3T0 nepeHOC TenoTkI NIPY ABWKEHUH MacChl BellleCTBa.
ITporiecc B mpupoie He BCTPeUYaeTCsl.

ITO TIepeHoC TervIoThl KBAHTaMU SHEPTUU.
Ne 4 Cyl1leCcTBYIOT 1 KaKue-Ti00 0CO0eHHOCTH MPY MPOEKTUPOBAHUH TeTUIOU30/ISIIUY TPy0?

HeT, HUKaKUX 0COOEHHOCTeH TIpU TIPOEKTUPOBAHWHU TEIJIOU30/IALUA pr6 HeT.

[a, mpy HaHeCeHUH TeIJIOBOW U30JISLMY Ha TPyOy CyIIeCTBYeT KPUTEpPHii 10
KPUTHUYECKOMY AHaMeTpy U30JISIL{1H, ero BeJIMUrHa JO/DKHA ObITh Oosiblile fuameTpa
TPyOBI.

I1py MPOEKTUPOBAHUM CTPEMSATCSI K MUHUMA/IbHOW TOJIIMHE C/I0S TEIUIOU30JISILIUY Ha
Tpybe.

[la, Ipy HaHeCeHU! TeIIOBOW U30JISILMK Ha TPyOy CyIIleCTBYeT KpUTepHii 110
KPUTHUECKOMY IMaMeTpy M30JISLUH, ero BeJIMYMHA [JO/DKHA OBITh MeHbIlle JuaMeTpa
TPyOBI.

Ne 5 MO>KHO /1 TTOBBICUTB TETJIO0T/Auy MPH ABWKEHUH )KUIKOCTH B TpyOe MmyTém
yBeJIMUEHHUs1 JiaMeTpa 3Toi TpyObI?
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[a, 3To 0AiviH U3 BapHMaHTOB TOBLIIIIEHHUS] MTHTEHCUBHOCTH TeIUIOOT/auH, IPUYEM IIpU
3TOM T'MJpaBIMYeCKOoe COMPOTHUBIIEHHE Ha MTPOKAUKY >KUKOCTH 10 TPyOe yMeHbIIIaeTcsl.

TemnmooTaua >XUAKOCTH B TpyOe He 3aBUCHUT OT UaMeTpa 3TOH TPYObI.
HeT, ipu 5TOM UHTEHCHBHOCTD TET/IOOT/jauk OyJIeT yMEHBIIIAaThCS.

TemniooTaua XXUAKOCTH B TpyOe He pean3yercs.
Ne 6 BepHo Ji1, UTO BBIZIEJISIOT BCETO JIUIITL ABe (POPMBI TIepejaull SHEPTUU?

HeT, ¢)OPM nepenayuv 3SHepruvu MHOI0, HaripyMep, MeXdHnu4deCKasd, 3/IeKTpruueCKasd,
XUMH4yeckasd U. T.II.

[Ma, aTo Terora 1 paboTa.
OHeproobMeH He TIOZIPA3/IeNIIOT Ha KaKre-T100 (hOpMBI.

Her, Beigensitor 3 ¢popMbl 3HeprooOMeHa: TeryioTa, MexaHuueckast pabora u
HeMeXaHWYecKas paboTa.

Ne 7 BepHo /11, uTO /17151 XapaKTePUCTUKKU COCTOSIHUS pabouero Tesia npoctoi TIC Hy>KHbI
BCero JIMIlb 2 napaMmeTpa?

Her, TakoBbIX JO/KHO OBITH TPH TlapamMeTpa, HallpuMep, AaBieHue, TeMIleparypa u
VAeNbHBINA 00BEM.

Kpome 3-x TepMrUecKrX NapamMeTpOB JJ0/DKeH ObITh U3BeCTeH XOTs Obl 0AWH
KaJI0puuecKrii mapameTp, Haripumep, p, T, v U u — BHYTPeHHSIs1 SHeprusl.

[a, TpeTnii HeOOXOUMBIH ITapaMeTp MOXKeT ObITb paCCUMTaH C UCTIOIb30BaHUEM 2-X
3a/JaHHBIX.

[Ons ipoctoit TOC Hy»eH BCETo /ML OWH MTapamMeTp COCTOSTHHUS.
Ne 8 SIBnisr0TCS /1M Ha3BaHHbIe GyHKLMY cocTosiui TIC (Teriora, paboTa, SHTA/IBITHIS)
TepMOJVHaMUYe CKUMU?

[Ha, Bce Ha3BaHHbIe (yHKIMU cocTossHu T[C TepMoarHaMUYeCKUe.

HET, TepMoJruHaMHve CKUMHU qJYHKHHHMH U3 repedurc/IeHHbIX ABJIAOTCA TeIIoTa U
SHTAJ/IbITHUA.

Her, TepMoriHamMIue CKUMH QyHKLIMSIMH U3 TIEPEUUCIEHHBIX SIBJIFOTCS paboTa
SHTAJIBIIHS.

Hert, TepmoaniHaMuyecko hyHKIMelH U3 riepeunc/ieHHbIX SIBSIeTCS TOJIbKO SHTAJTBINS.
Ne 9 MoyKHO /T OTHECTH pabouwii TIpoLieccC ra3a ¢ repeMeHHON TeTI0EMKOCTBIO K
TO/IUTPOITHBIM TIpoLieccam?

,Ha, 3TO BO3MOXXHO, eC/IU rpoLnecc paBHOBECHLIﬁ.

Ja, orpaHyrueHus Ha IOJIMTPOITHOCTH NPOLIECCOB He COZepyKaT YCI0BUS UX
TeIJIOEMKOCTH.

Her, TenmoéMKOCTh MOUTPOITHBIX MPOLIECCOB [IO/DKHA ObITh HEU3MEHHOM.

B TepMoZiiHaMUKe TeMI0EMKOCTh ITOJIMTPOIHBIX TIPOIIECCOB BOOOIIE He
paccMaTprBaeTCs.

Ne 10 SBnsieTcs 1 u300apHBIH Mpoliecc Haubosee pabOTOCIIOCOOHBIM U3 ITEPEUHS
TOJIUTPOIHBIX MPOL[ECCOB?

[a, 310 Hanbosiee pabOTOCIIOCOOHBIH TPOLECC U3 TIEPEUHSI TTOUTPOITHBIX MPOL[ECCOB.

Her, o paboTocrnoco6HOCTH OH He ABJISIeTCS TaKOBBIM, YCTYTIasl TOMBKO afiabaTHOMY
TpOLIeccy.

19



Hert, HanGosiee paboTOCTIOCOOHBIM U3 TIEPEUHS TIOTUTPOITHBIX TIPOLIECCOB SB/ISETCS
M30TepMHUeCKHI MpoLiecc.

V3006apHbIii rporjecc BooOIe He COBepIiiaeT paboTy.
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