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JIUCT COI'JIACOBAHUA
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PABOYAS ITPOI'PAMMA TN CIIAIT/INHBI
JHEPI'ETUYECKHUE YCTAHOBKH

Paspenbl padoueii nporpaMMsbl

1. HEJI OCBOEHUA JUCHIATIJINHBI

2. MECTO JUCHIUIVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)KAHUE NUCHUITIIMHBI

4. ®OPMBI KOHTPOJIA OCBOEHIA NUCHAIT/IMHBI

5. YYEBHO-METOJWUYECKOE 1 NTHO®OPMAIIMOHHOE OBECITEYEHUE JUCHIT/INHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE NVUCHUITJIMHBI

ITpunoxeHus K padoueii mporpaMme AHCIUIITUHBI
o [Ipunoxenue 1. AHHOTaLKs paboueii MporpaMmmbl

o TIpunoxenue 2. TexHOIOTHU U HOPMBI 00yUeHUsT
o [lpunoxenue 3. @OH/BI OLIEHOYHBIX CPE/ICTB



1. OE/IX OCBOEHUA JUCIIAITVINHbI

HEHBI-O O0CBO€HHUA OVWCLHUIIIMHBI AB/ISAeTCA Cl)OpMHpOBaHI/Ie c1eyromux KOMHETEHHHﬁI

I[ICK-1.1 — cnocoGHOCTb WCIO/B30BaTh 3HAHWS (YH[JAMEHTAJBHBIX Ppa3/le/IoB  eCTeCTBEHHOHAyuyHOro U
Mpo()eCCUOHANIBHOTO [UK/IOB [jiA TIOHMMaHWsl (PU3NYeCKON CyITHOCTH pabourX TIPOLECCOB HSHEpPreThdecKUux
YCTaHOBOK aBUAI[MOHHOMN U paKeTHO-KOCMUUEeCKOM TeXHUKHU

I[ICK-1.3 — crocoOHOCTh BBHIMO/HATE pacyeThl TMapaMeTpoB pabouero Tpoliecca, TEIUIOBOTO COCTOSIHUS U
XapaKTepUCTHK JBUraTesiell U SHEPrOyCTaHOBOK JIeTaTe/IbHbBIX arapaToB

DOpMHUPOBAHHIO KOMIIETEHIIUH CTYKHT JOCTHXKEHUE CIeAYION[UX Pe3y/IbTaToB 00pa30oBaHuUs:
IICK-1.1

3HAHUA:

YCTPOUCTBO U [IeHCTBHE SHEepreTMUeCKUX YCTAaHOBOK aBHAI[MOHHOW U paKeTHO-KOCMUUECKOW TeXHUKH,
TPOTEKaloIie B HUX TEPMOTHPOra30iMHaMUYeCKHe MPOLIeCChI;

yMeHus:

OMUCBIBaTh YCTPOWCTBO U JleiCTBUe SHepreTMUeCKUX YCTAaHOBOK aBMUALMOHHOW U pakeTHO-KOCMHUeCKOM
TeXHUKH, NIPOTeKarolljie B HUX TepMOTrH/iporasojHaMuyecKye MpoLecchl;

HABbIKU:

pacueTa OCHOBHBIX XapaKTePUCTUK M IlapaMeTpOB SHepreTUYeCKUX YCTAaHOBOK aBUALIMOHHOM M DPakKeTHO-
KOCMHUeCKOU TeXHUKU.

IICK-1.3

3HAHUSA:

MpakTHYeCcKWe MeTOAbl pelleHHs 3afilad TH/pOras’ofVHAMHMKH W TelioMaccooOMeHa I10/1b30BaTelbCKUMU
MPOrpaMMHBIMM CPeJICTBAMH U COBPEMEHHBIMU BbIUMC/IUTEIbHBIMYA KOMILIEKCAMU C UCTIOIb30BaHWeM MaTeMaTh4e CKUX
Mogereli c HeJlMHeMHbIMU cucTeMaMu JuddepeHLIManbHbIX YpaBHEHNU;

YMeHus:

paccUnTHIBaTh TEPMOTHPOra30UHaMIUeCcKre MapaMeTphbl MOTOKA JKUAKOCTH (Tasa) MpU BHeIIHeM 00TeKaHUN
TeJI ¥ TeUeHWH B KaHanax (Tpy0ax), MPOTOYHBIX YaCTsIX SHEPreTHYeCKUX YCTAHOBOK;

HABbIKU:
pellatb HAYUYHO-TEXHHWYECKHEe 3a[a4yhd C HUCIO0JIb30BaHUEM CpeACTB BBIUMC/TUTEIBHOMN T€XHHWKH, METOA0B

YHUC/JIEHHOI'0 MOJe/TMPOBaHM, 1epegoBbIX I/IH(bOpMaL[I/IOHH]:IX TEeXHOJIOTHH.
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2. MECTO JMCIHUIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmvaa QHEPTETUYECKUE Y CTAHOBKMU siBisieTcst JUCHUTIIMHON YacTH, ¢GopMuUpyeMoit
y4aCTHHKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHUH 0/10Ka 1, mporpaMMe! MOATOTOBKY M0 HarpasieHuto 24.03.05
Jsuzamenu semamesnbHblx aNnapamos.

CogeprkaHue JUCLMIUIMHBl  SBJIAETCA  JIOTUYeCKUM MPOAO/DKeHUeM  IUCLUTUIUH: DOU3UKA,
TEPMOJIVNHAMUKA, BBEJEHUE B CITEIIMAJIBHOCTbD.

CopepxaHue AUCLUIUIMHBI SIBJISIETCS OCHOBOWM fjia  ocBoeHus gucturuiud: TA3SOAWHAMUWKA WU
TEIVNIOOBMEH BBICOKOJHTAJ/IBITUMHBIX IMPOIIECCOB, MOJE/INPOBAHUE
BBICOKOMHTEHCHMBHBIX ITIPOIIECCOB, IIOAT'OTOBKA K IIPOLEAYPE 3AINIUTHI N 3AIIUTA
BBIITY CKHOM KBAJIM®UKAIITMOHHOV PABOTBL

Hpe,[{BapI/ITEIIbHLIe KOMIIeTeHI1H, CCI)OpMI/IPOBaHHLIe y 06yT—IaI-OLLIEFOCH A0 HaydaJ/la U3yuyeHus JUCLHUIIIMHBI:

¢ OIIK-1 — CriocobeH NpHUMeHSITh eCTeCTBeHHOHAYYHbIe U 00IenHyKeHepHbIe 3HaHHs, MeTO/bI MaTeMaTHueCKOTo
aHa/M3a ¥ MOZe/TMPOBAHUS, TEOPETUYECKOTO U SKCITIEPUMEHTaIbHOTO UCC/IeA0BAHuUS B TIpodeCcCHOHaMbHON
ZIesITeIbHOCTH

¢ OIIK-4 — CriocobeH oCyIweCTBASTh MPo¢eCCHOHANBHYIO JesITeIbHOCTh C YUeTOM S5KOHOMHUUe CKUX,
9KO0JIOTUYeCKHX, COLIMaNbHBIX U APYTUX OrPaHUYeHUH Ha BCeX 3Tarax >KU3HEeHHOTO L{UK/Ia

¢ OIIK-5 — CriocobeH UCI0Mb30BaTh COBPEMEHHBIE MTOAXOABI M METO/bI pellieHus MPpodeCcCroHaTBHBIX 3334 B
0071aCTV aBUAI[IOHHOM U PaKeTHO-KOCMHYeCKOM TeXHHUKU

¢ YK-6 — CriocobeH yrpaB/isiTb CBOUM BpeMeHeM, BEICTPAHBATh M PeaM30BBIBATL TPAEKTOPHIO CaMOPa3BUTHS Ha
OCHOBe TIPUHLUITOB 00pa30BaHus B TeUeHUe BCel KU3HU



3. CTPYKTYPA 1 COJEPXXAHUE JUCHUILI/TMHBI

OO61wjast TPYA0EMKOCTb JUCLIUIUIMHBI COCTaB/seT 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTHKA) JUCIUTTHHBI

AypuTopHbBIe 3aHATUSA N
B KOHTaKTHOH (hopme g o
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Paspen 1. IlepBuuHble gBUrare/ d. BeejieHye B 3HepreTHueCKHe yCTaHOBKH.
Knaccudukalys sHepreTuyecKux cucteM. Jlpuraresb U iBHKUTeNb. VicTopuueckue
4 7 TIPeATOChIIKY Pa3BUTHS SHePreTUUeCcKUX cucTeM. [1pocTelilive nepBuYHble JBUTaTe/H 21 9 6 3 12 20 20
(ucTopryeckuii 0630p, COBpEMEHHOE COCTOSIHHE, TIEPCIIEKTHBBI HCIIO/Ib30BAHMS).
Tennosele gpurareny. Knaccudukalys TerioBbIx JBuraresield. Jsurare/i BHEIHero
cropanust. Typ6una Jlaass. [Ipurarens CtupinHra. [IBuraresib BHyTPeHHEro CrOpaHusl.
Paspen 2. [laporeHepupyomye 1 KoTe/IbHbIe ycTaHOBKH. COCTaB KOTe/IbHOMH
4 7 ycraHoBku. Cxembl TOLL u KOC. YerpoiicTBo napoBoro Kotia. CXeMbl MapOBBIX KOT/IOB 21 9 6 3 12 20 20
PasHBIX THIIOB. KorenbHoe TOMmMBoO U TOTUUTMBOIIPUTOTOBJIEHHME. FaBOBOE}AijHL]ﬁ TPaKT
ko1/1a. IToBepXHOCTH HarpeBa MapoBbIX KOT/10B. ITapoBbie TypOUHEL
Pazpen 3. [IBuraresn BHyTpeHHero cropanus. [lopusessie [IBC. ABToMOGH/IbHBIE
JIBC. ABuanponnsle [IBC. I'a3otyp6uHHble gBurareny. TepMogrHAMUUeCKIe [IUKIbI
ABMFaTeﬂeﬁ. CxeMbl Fa301’yp6HHHLIX YCTaHOBOK. Ty'pﬁ()peaKTl/lBHbIe ABUTaTe/Iu.
4 7 TypOOBHHTOBbIE JBUraTe/i. PeakTHBHbIe ABHraTe/ . [IpUHLMI PeaKTHBHOTO JBYXKEHHS. 23 12 8 4 11 20 20
JKP[I. PATT. [IBP/]. Konctpykuuu u knaccudukauuu. Victopust pasBUTHs, COBpeMeHHOe
COCTOsAAHUE, TePCIIEeKTUBDI. PakeTHble TomMBa. HAEPHbIﬁ paKE'I'HMﬁ ABUTraTe/b.
Krnaccndykanysi, MpUHIAN eiiCTBHs, IperMyILecTBa ¥ HegocTaTku SIP/I.
Pasjienn 4. BropuuHble gBUrare/id. DeKTPUYeCKHe CHCTeMBI M 371eKTPO/BUraTe/I .
4 7 OnekTpuueckue pakeTHble JBurareny. [1na3meHHble ycTaHOBKU. ['njpasiyeckue 23 12 8 4 11 20 20
cucrembl. [THeBMaTHueCcKue CUCTEMBI.
Paspen 5. Hakonienne 3Heprun. MeTo/bl aKKyMy/TMDOBAaHHUS 3HePTrMU. MexaHuueckoe
4 7 aKKyMy/MpoBaHHe. D/IeKTPHUeCcKHe U 3/1eKTPOMarHUTHbIE aKKyMY/IsTOPEL. 20 9 6 3 1 20 20
OneKTpoXMMHUYEeCKUiA aKKyMyJisiTop. XpaHeHue TerioBoi SHepruu. XuMuueckuit
akkymynsTop. Buonornueckuii akkymynsitop. BuosHepreruka.
Bcero 3a 7 cemecTp 108 51 34 17 57 100 100
Bcero no gucuunivuHe 108 51 34 17 57 100 100
3.2. AyAMTOpPHBIH NPAKTHKYM
Homep u
P Oo0nem,
Ne HaMMeHOBaHue
Tema MNPAaKTUYEeCKOro 3aHATHUA ayn.
n/n pasjena
4yacoB
AUCHHUII/IMHBI
Paspen 1. OcHoBHbIe TepMOogUHaMUUecKue xapakrepucTuku. [ukn Kapro. Lk
1 HEPBI/I‘{HBIQ CTI/Ip]II/IHFa. OHEHKEI TEPMOANHaAMHNYECKUX T1aPpAMETPOB SHEPreTuyeCKmux 3
ABUTaTe/IN. CUCTeM.
Pazpen 2.
by HaporeHeppr}ou[He Pacuet TePMOJAWMHAMHNYE CKUX XdPAKTePHUCTHUK TeIIOHOCUTe e TIpU pa3/IMYHBIX 3
" KOTeJ/IbHEIe TUIAX TeII000MeHa Ha TMOBEPXHOCTAX HArpeBa IMMapOBbIX KOTJ/IOB.
YCTaHOBKH.
TepMoauHaMHUeCcKUe LUK/IbI ABUraTeseil. PacueT mapamMeTpoB JIBUTaTeIbHBIX
Pazpgen 3. Ipurarenu PMOA ! A P POE 74
3 BHVTDEHHEro YCTAaHOBOK. Teuenue rasa Bo BHYTPEHHEM TPAKTe ABUI'aTesId. Pacuer 4
Cl"g, fHI/IH Tra30JUHAMUUYECKHX I[1dPAMETPOB B PAKETHOM [BUIATEJIE. AHanu3 TeueHusi rasa B
P ) PeakTHUBHOM COILJIe.
Paznen 4. YcrpoiicTBo anekTpoaBuraresieil. CxeMbl 37ieKTpojiBUratesieii. CXeMbl
4  |BropuuHble MJla3MeHHbIX yCTaHOBOK. XO0JIOAHAasi MPOAYBKa M1a3MOTPOHA, aHaIu3 4
ABUraTe/In. T aBOAHHaMH‘—IECKOﬁ KAapTUHBI TeUEHU.
Pa3,qe11 > MeTtoabl aKKyMY/IMPOBaHHUsI SHepruu. Pa3nnuHble IpyUMephbl aKK, JIATOPOB U
5 |Hakomnenue A YMYTP pri. puMep ymy P 3
UX MIpUMEHEHUE.
SHEPruu.
Bcero 3a 7 cemecTp 17
3.3. CamocrosTennbHasA padora crygenta (CPC)
Ne Homep n HauMeHOBaHue pa3jesia O0bewm,
Couep)Kalme yqeﬁﬂoro 3a/ldHUA
n/n AUCIUII/THHBI JacoB
N3yueHune TUaaKTUUECKUX eIUHU dHHOI'O
1 |Pasgen 1. [IlepBuuHBIe BUTATe/N. Y A AR 12
paszaena.
2 Paspen 2. [Taporenepupytolye 1 KOTe/bHble W3yueHve aujakTUYeCKUX eUHUL] JaHHOTO 12
YCTaHOBKH. pa3gena.
3 |Pa3gen 3. [IBurare/ii BHyTPEHHErO CrOPaHUS. M3yueHre juaKTAUYe CKUX eVUHHL] JaHHOTO 11
6 23068




 — paszena.
4  |Pa3pen 4. BropuuHble BUraTey. VI3yueHHe JMIAKTHECKIX €/JMHHI| ;AHHOTO 11
paszena.
5 |Pagaen 5. Hakoruienme sneprum. W3yyeHue AuaKTUUECKUX eJUHUL] JaHHOTO 1
paszena.
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCHUITJIMHBI
CEMECTP HEJAE/IU CEMECTPA
1/2(3|4|5 6 9, 10 1 | 12 | 13 | 14 15 16 17
7 ap ap Ped ap
YcnoBHbIe 0003HAUCHUSA:
¢ [IP — niuarHOCTHUeCKas paboTa;
¢ Ped — pedepar.
Tekymyii KOHTPOJIb YCIIEBAEMOCTH CTY/IeHTOB TPOBOJUTCS B IMCKPETHbIE BDEMEHHbIE UHTEPBAJIbI B
ctepyromyx opmax:
e JHMarHocTuYeckasi paboTa;
e pedepar.
IIpoMe)xyTouHas arTecTarjusi MPOBOANUTCS B hopmax:
e SJK3aMeH.
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5. YYUEBHO-METOJUYECKOE Y1 TH®OPMAIIMOHHOE OBECITEYEHUE
NVICIIUILIVHBI

5.1. OcHoBHasi iMTeparypa Mo AUCLUIIIUHE:

1. A. B. Anues, I. H. AMapanToB, B. ®. AxmazieeB. . BHyTpenHsis 6amiuctruka PATT. Mockea: MalliiHOCTPOEHHE,
2007, s51. pec.
2. A. B. CyxoB, M. M. ®eweHok, M. B. Tioraes. . TBépzble pakeTHble TormBa. M.: Uza-so MI'TY um. H. 3.
Bbaymana, 2006, s11. pec.
3. B. A. Koponég, C. M. CtaxkoB. . DyieMeHTbI THeBMaTHueckoro npueoga. CI16.5T'TY "BOEHMEX" um. [I. ®.
YctuHoga, 2020, 65 3k3.
4. B. B. CaxuH. . TepmoauHaMuKa sHepretuueckux cucrem. CI16.BT'TY "BOEHMEX" um. [I. @. YctuHoBa, 2005,
371. pec.
5. B. B. CaxuH. . YCTPOICTBO U JelicTBUe 3HepreTnyeckux 00sekToB. CI16. BT TY "BOEHMEX" um. [I. ®.
YcrtuHoga, 2008, 351. pec.
6. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTUHOBA. YCTPOMICTBO U AeliCTBUe SHepreTUueCcKUX yCTaHOBOK.
KH. 2 I'azoBble TypOuHbI. TerioobmenHsle anmnapatsl. BI'TY "BOEHMEX" um. [I. @. YctruHoBa, 2015, 60 3k3.
7. B. B. CaxuH ; BI'TY "BOEHMEX" um. []. @. YcTHOBa. YCTPOMICTBO U eliCTBUe SHEPreTUUeCKUX yCTaHOBOK.
Ku. 1 IMopiHeBsie MativHbl. [Tapossie Typounbl. BITY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 60 3K3.
8. B. H. BanypuH. . Dnekrpuueckue Mamunbl. CIT16.: JTans, 2022, 371. pec.
9. B. I1. Benos. . CoruioBbie 6/10ku pakeTHbIX Apuratesneid. CI16.BI'TY "BOEHMEX" um. . ®. YctuHoea, 2019, 61
9K3.
10. U. H. I'peuyx, JI. U1. I'peuyx. . ’)KuakocTHble pakeTHble feurareau. Omck: OMI'TY, 2017, a51. pec.
11. W. I1. KormbuioB. . DnekTpuueckue MainHbl. Mocksa: FOpaiit, 2020, s51. pec.
12. K. I1. MopryHos. . I'ngpaBnvka. CaHkt-IletepOypr: Jlans, 2022, 371. pec.
13. 1O. A. Jlebener, I. H. ®anees, A. M. Tony6es. . Xumusi. Mocksa: FOpaiit, 2020, 351. pec.
14. FO. M. Jlunos, FO. M. TpeTtbskoB. . KoTesibHble yCTaHOBKU U NaporeHeparopsl. M.: PerynsipHas U XxaoThuecKas
JIrHamuKa, 2003, s51. pec.

5.2. loro/iHUTe IbHAA JIUTepaTypa o JUCLUILIMHE:

1. . A. Tne6os, ®@. I'. Pyr6epr. . MolijHble reHepaTopkl 1a3Mbl. M.: DHeproatomusaat, 1985, 1 3k3.
5.3. [Tepuopnueckuie U34aHUS:

1. EcTeCcTBeHHbIe U TeXHAYECKHEe HAyKU.

5.4. TlepeueHb pecypcoB WH(POPMAI[HOHHO-TE/IEKOMMYHHUKAIL[HOHHOM ceTH "MIHTepHeT", He0OXOJUMBIX /11 OCBOEHHS
TUCLIUTIIMHEI, 37IEKTPOHHBIE OMO/HOTeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/ — P“P»P°PIPSP°CI] — ®yHamenTanbHas 6ubmuoreka BITY «BOEHMEX»
uM. [1.®P. YcrruHOBa;

2. https://urait.ru/ — O6pa3oBaresybHas iardopma «FOpaiT». [j1s1 By30B U cCy30B;

3. https://e.Janbook.com/ — 3BC JlaHb.

COBPEMEHHLIE HpO(bECCI/IOHElJ'[LHLIE 0askl AaHHbIX:

1. https://rusneb.ru — HarjnonanbHast snekTpoHHasi bubnuorexka (H3B);

2. https://cyberleninka.ru/ - HayuHast s/iekTpoHHast 6ubnuoreka « KubepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/eKTpoHHas 6ubmMoTeka Poccuiickoro dhoHza
(byHIaMeHTaIbHBIX HCCIIe0BaHHH.

VHdopmaLMoHHbIe CIpaBOYHbIE CHCTEMBI:
1. TexsxcrepT — VIH(opMaLMoHHBINA NIOpTal TeXHUUeCcKoro perynuposanus: Hopwmbl, paBusa, cTaHAapThl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[] TOCTos
cobcrBenHo# renepaiyu BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa;
3. http://www.consultant.ru/- Koncynerantllntoc- uH$popMaLioHHbIM ropTasl IpaBoBoi HH(opMaLu.

5.5. ITporpaMmmHoe obecrieueHue:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Microsoft Office.

5.6. VlHpopMaLMOHHbIE TEXHOIOTHH:

B3aumMozieiicTBHe ¢ obyuatomumucs mocpencrsoM DMOC Moodle BT TY «BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIL/TMHBI

6.1. JlekijnoHHbIe 3aHATHSA:

Criequa/IM3MpoOBaHHbIe TPE6OBEIHI/I$I 10 O60py;[OBaHI/II-O OTCYTCTBYIOT; dyJUTOPHS C IOCAA0YHBIMU MeCTaMHU I10
KO/IMYeCTBY CTYyAEHTOB; AOCKA.

6.2. IlpakTuyeckue 3aHATHSA:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Microsoft Office.

6.3. ITpouee:

1. paboyee MecTO MpemnozaBaresisi, OCHAIIEHHOe KOMIILIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. paboure MeCTa CTy[,eHTOB, OCHaIl|eHHbIe KOMITBIOTEPAMH C ZOCTYIIOM B VIHTepHeT, IipejHa3HaueHHbIe /IS
paboThI B 3/IeKTPOHHOM 00pa3oBaTe/ibHOM cpejie.



IIpunoxenne 1
K paboueii nporpaMme AMCIUIITHHBI
OHEPTETNYECKHWE YCTAHOBKH

AHHOTanus padouei mporpaMMsl

Oucuyminia  OQHEPTETUUYECKUE YCTAHOBKMUM sBnsercs [JUCHUITVIMHOM 4YacTH, (opmMupyemoi
YUYAaCTHHKAMH o00pa30BaTe/IbHBIX OTHOILIeHHi 0O/ioka 1, mporpamMmbl TOATOTOBKM IO HarmpasiaeHuio 24.03.05
Jeueamenu nemamenbHbix annapamos. JucuuruiiHa peanusyetcs Ha QakynbTere A PakeTHO-KOCMHUECKOW TeXHUKU
BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadenpoit A9 ITIJTASMOT'A30UHAMUKA U TETIJIOTEXHUKA.

JucuunHa HarjesieHa Ha (opMUpOBaHNe KomnemeHyuil:
I[ICK-1.1 crmocobHOCTb  WCTIONMB30BaTh  3HaHUS  (yHAaMeHTa/JbHBIX — pa3fie/ioB  eCTeCTBeHHOHAyYyHOTo |
npo¢heCCHOHAILHOTO LIUKJ/IOB [IJisl TOHUMAHUs (PU3HUEeCKOH CYIIIHOCTA PabourX MPOLIECCOB SHEPTeTUUECKUX YCTaHOBOK
aBUAL[MIOHHOM M PAaKeTHO-KOCMUUECKOU TEXHUKHY;
IICK-1.3 criocoGHOCTH BBHINOJHATL PacueThl apaMeTpoB pabouero Mmporecca, TEIrJIOBOrO COCTOSHUS U XapaKTePUCTHK
JiBUraresiell 1 SHeproyCTaHOBOK JieTaTe/bHbIX araparos.

Co,qepx(aHHe AUCLUIVIMHBI OXBATbIBA€T KPYI' BOIIPOCOB, CBfA3dHHBIX C KOHCTPYKIUAMM W TIPUHLIUIIOM AeﬁCTBHH
SHepreTuyeCKux TeXHUu4eCKUx yCTpOI‘/’ICTB W dHa/IM30M IIPOLeCCOB, pea/TM3YyIOLIUXCA B allllapartaX B 3dBUCUMOCTH OT UX
(bYHKL[I/IOHaf[LHOFO Ha3HaueHus.

TTporpamMMoii JUCLIUIIIUHBI TIPEAYCMOTPEHBI CJIeIYIONIYE BUBI KOHTPOJIS:
TeKyLuii KOHTPOJIb YCIIeBAaeMOCTH CTY/IeHTOB TIDOBOJUTCS B IMCKPETHBLIE BpEMEHHbIE HHTEPBAJIbI B
ciepyromyx opmax:

e MarHocThveckas pabora;
e pedepar.

IIpomexyTouHasi aTTecTamMsa IPOBOJUTCS B (hopMax:
® 3K3aMeH.

OO6r11ast TPYZI0€MKOCTb OCBOEHHSI AUCIUIIMHBI COCTaB/seT 3 3.e., 108 u. TIporpamMmMoii AUCITUIUIMHBI TIPeyCMOTPEHBI
JIEKIIMOHHBIe 3aHATHsA (34 u.), ipakTUUecKye 3aHsaTus (17 u.), camocTosTesbHas pabota cTyzenTa (57 u).
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IIpunoxenue 2

K paloueii nporpaMme AHCIUIITHHBI
OHEPT'ETUYECKHE YCTAHOBKH

TEXHOJIOTYN U ®OPMbI OBYYEHUA

PekoMeHjaliy M0 0CBOEHHUIO AMCHUILIMHBI /I CTyAeHTa

TpyaoeMKOCTb OCBOEHHSI AUCLMIUIMHBL cocTaBiasger 108 u., u3 HuX 51 4. ayAUTOpHBIX 3aHATUN, U 57 4.,
OTBeZIeHHBIX Ha CaMOCTOSITeIbHYIO PaboTy CTyZeHTa.

PekomeHJjaliM 110 pacripe/ie/ieHH0 yueOHOTO BpPeMEHM 10 BUJAM CAMOCTOSITeIbHOM paboThl U pa3zenam
UCLIUIJIMHBI TIPUBE/IEHBI B Tab/uUIe.

KoHTponb 0CBOeHUWs] AWCLMIUIMHBI TPOU3BOAWTCS B COOTBeTCTBUM C [lo/o)KeHHWEM O TeKylleM, pyOeKHOM
KOHTPOJIe YCTIeBaeMOCTH 1 TIPOMEKYTOUHOM aTTeCTaluy 00yUaroliuXCsl.

@®opMBI KOHTPOITSI ¥ KPUTEPUH OLieHMBaHWs MTPUBeZieHbI B IPUIOKeHNH 3 K Pabouyeii mporpamme.

HaumeHnoBanue PeKoMeHIVeMast INTepaTyDa TpynoeMkoCTB,
padoThI Ay JuTeparyp Jac.
Pazpgen 1. IlepBuyHbIe ABUraTe/ H.
B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®@. YcTHOBa. YCTPOWCTBO U
N3yuenue JelCTBHE SHEPreTUYeCKUX YCTaHOBOK. KH. 2 T'a30Bble TypOUHBI.
[UJaKTUUeCKUX TernmoobmenHblie anmapatel: BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2015 (1- 1
e/IMHUL] JaHHOTO 3)
paszena. B. B. CaxuH. . TepmoavHamuKka 3HepretTruueckux cucrem: CIT6.BI'TY
"BOEHMEX" um. [1. ®. ¥YctuHoBa, 2005 (1)
Wroro no pasgeny 1 12
Paspen 2. ITaporeHepupyomiyie 1 KoTeJlIbHbIe YCTAHOBKH.
" FO. M. JIunos, FO. M. TpeTpsikoB. . KoTe/lbHble yCTaHOBKY U NTapOreHepaTophbl:
3yHenme M.: PerynsipHasi u XxaoThdeckasi AuHamuka, 2003 (1-10)
Y/Ap it )
FHAAKTHEECKIX B. B. Caxus ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa. YCTPOHCTEO 1 12
e/IMHUL] JAaHHOTO o
JleficTBre sHepreTHyeckux ycraHoBok. KH. 1 ITopiiHeBble MamvHebl. I1apoBble
pasaesa. Typ6utbl: BITY "BOEHMEX" um. [I. ®. YeruHosa, 2015 (2)
Wrtoro no pasgeny 2 12
Paspen 3. /IBurarey BHyTPeHHero CropaHus.
A. B. CyxoB, M. M. ®ewgenok, M. B. Tioraes. . TBépzble pakeTHbIe TOI/IMBA:
M.: U3a-Bo MI'TY um. H. 3. Baymana, 2006 (1)
B. I1. Benos. . CorioBble 6/10kH pakeTHbIx asurateseit: CI10.BT'TY
"BOEHMEX" um. [1. ®. ¥YctuHoBa, 2019 (1)
N. H. T'peuyx, JI. U. I'peuyx. . )KuiKOCTHBIE pakeTHbIe ABUTraTeu: OMCK:
Vzyuenue tpey fpey OMI'TY, 2017 (15
AMAAKTAEECKHIX B. B. CaxuH. . YCTpPOUCTBO U ielicTBHe SHepreTuueckux oobwekro: CIT6.BITY 11
CAMHML AAHHOTO "BOEHMEX" um. Jl. ®. Yctunosa, 2008 (1)
pasaera. B. B. Caxun ; BITY "BOEHMEX" um. [I. ®. YcTuHOBa. YCTPOHCTEO 1
JleiicTBre sHepreTryeckux ycraHoBoK. KH. 1 ITopiiHeBble MamivHebl. [1apoBble
typbunbr: BITY "BOEHMEX" um. [I. ®. YctuHoea, 2015 (1)
A. B. Anues, I'. H. AmapanToB, B. ®. Axmajees. . BHyTpeHHsis1 6aiicTUKa
POTT: Mocksa: MammmHocTtpoeHnue, 2007 (1)
Wroro o pasgeny 3 11
Paspen 4. BropuyHsble fBUraTesiy.
B. H. BanypuH. . Dnekrpuueckue MamyHbel: CI16.: Jladb, 2022 (1)
K. I1. MopryHog. . I'uapasiuka: Cankr-IletepOypr: Jlans, 2022 (1)
Wsyuenite 608, @. I. PyTGepr. . MolijHbIe TeHepaTophbI T1a3Mbl: M.:
MIIAKTHYECKIX N. A. T'nebos, ®. I. Pyt6epr. . Mo parop :M.:
A ——— Oueproaromuszar, 1985 (1) 5 11
N. T1. KombinoB. . Snekrpuueckre MammHbl: Mocksa: FOpatit, 2020 (1)
pasgpena. N .
B. A. Koponés, C. M. CTaXKOB. . DJIeMeHTbI THEBMAaTH4YeCKOr0 pHUBO/ia:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2020 (1)
Wrtoro no pa3geny 4 11
Paspen 5. HakonsieHue 3Hepruu.
N3yuenue
UIaKTUUe CKUX FO. A. Jlebepes, I. H. ®azeer, A. M. Tony6es. . Xumus: Mocksa: FOpaiit, 2020 1
eIMHULT JAHHOTO @8]
paspena.

11

23068



Wroro no pasgeny 5 11
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IIpunoxenue 3
K paboueii nporpaMme AMCIUIITHHBI
OHEPTETNMYECKHUE YCTAHOBKH

®OH/l OOEHOYHBIX CPEJJCTB

DoH[| OIIEHOYHBIX CPE/ICTB, TIO3BOJISIIOIINE OLIEHUTDb Pe3y/IbTaThl 00y4eHHs 0 JaHHOU AVCIUTUIMHE, BK/TIOUalOT B Ce0s:

® MarHOCTHUYeCKas pa60Ta

* pedepar;
e 3K3aMeH.

Kpurepuu oneHuBaHuA

Junarnocruyeckas pagora
[uarnoctuueckas pabota nposogutcs B ¢popme tecta B IM1OC Moodle:

¢ TIpY NIPaBWJIBHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTeCcTalys;
¢ TIpY MPaBUILHOM OTBeTe Ha 60% BOIMPOCOB U Oosiee - aTTeCTaLHs.

Pedepar

[Tpumept! Tem pedepaToB npuBeeHb B Y MK AUCIUIITHEIL.
Pedepar npezicTaB/isieTCsl B EUaTHOM BH/IE U OLIEHUBAETCS 110 AeCATHOAITLHOM 1TKasle Ha COOTBETCTBHUE CJIeYIOIINM
KPUTEPUSM:
- TekcToBasi UacTh OTUeTa BBITIOJIHEHA Ha CTaHJAPTHBIX UCTax Oesoro 1eta gopmara A4, ugeT wpudra uepHbiid. [1pu
odopmiennu ucrnonb3oBaH wpudT Times New Roman vnu Arial, kersib 12-14 0T; IOy TOPHBIN ME>XXCTPOUHBIH
UHTEepBaJI U 00BIUHBIN MeXX3HaKOBbIN vHTepBas.IIpu odopmieHun ucnons3oBan ab3auHelii otctyn 1,25 cM; ab3arHblii
nHTepBas 0; BEIpaBHUBAHUE 110 IIMPUHE CTPaHULIbL.
ITpu Habope (opmys KcToMB30BaH BCTPOEHHBIN pefakTop Microsoft Office Word (Microsoft Equation 3,0) v
penaktop MathType. ®opmyrnb! BeipaBHeHBI 110 1ieHTPY. [Tocsie Kaxiou GopMysibl CTaBUTLCS 3arsiTasi, a IepBasi CTPOKa
¢ pacmMppOBKOM HAUMHAETCS CO CJIOBa «rye» 6e3 1Boetouns v 6e3 ab3arHOro oTcTymna. PUCYHKY MpecTaB/ieHbl B
tdopmare: «PucyHok 1 — HaumeHOBaHUe», BbIPABHEHBI T10 1[eHTPY, Oe3 ab3aijHoro oTcryna. X KoMuecTBO ABISETCA
[OCTAaTOYHBIM [IJIsl TIOSICHEHUsI COZiep)KaHUst U 000CHOBaHus1 BEIBOZAOB. (1-5 6asios)
- Pedbepar copepxuT Bce HeOOXOAMMBIE 37IEMEHTBI: TUTY/IBHBIN JIUCT, 1ie/Ib U 3a/1a4l, TEOPETUUECKUE CBeJEHVs,
3aK/TIOUeHe WK BEIBOABL. OT/eNBHO OLIeHUBAETCS ITOTHOTA PACKPHITHS TeMbl. (1-5 6asioB)
OlleHKa BBICTaB/SIETCS B COOTBETCTBHU C TOTyUeHHBIMH Oasiamu: 6-7 6anioB "yoBIeTBOPUTETBHO", 8-9
6anio"xoporo", 10 6anoB "oTMUHO".

JK3aMeH

OK3aMeH BK/IIOUaeT B cebst IBa KOHTPOJIBHBIX BOMPOCA 0 BLIOOPY TMPernojaBaresis U3 CycKa BOMIPOCOB JJIst
cobece10BaHUS TI0 pa3zie/iaM JUCLUM/IUHBL.
CrivcoK BOMPOCOB /1S coOeceioBaHUsI TI0 paszieiaM JUCLUIJIMHEI TipejcTaBieH B Y MK TUCLIMTITAHEL.
3HaHus1, yMeHUsI ¥ HAaBBIKU CTYJEHTOB OMpe/esIFOTCs CiefyomyM obpa3oM:
- OLIeHKH «OTJIMYHO» 3aC/Ty>KHUBaeT CTYZeHT, 00Hapy>KMBILHI BCeCTOPOHHee, CUCTeMaTh4yeckoe U Iy0okoe 3HaHHe
yuebHOTo MaTepHrasa, yMeHHe CBOOOJHO BBITIO/HATD 3a/jaHuUs, TTPeAyCMOTPEHHbIe TIPOrPaMMOM, YCBOMBIIUI 0CHOBHYO
Y 3HAKOMBIH C JIOTIOTHATE/TLHOM JINTepaTypoi, peKOMeH/J0BaHHOM nporpamMmoi. Kak rpaBusio, orjeHKa «OTJIUYHO»
BBLICTAB/ISIETCSI CTYZEHTaM, yCBOMBIIKMM B3aUMOCBSI3b OCHOBHBIX MOHSATHH JUCLIMIUIMHBI B X 3HAUEHUH ISt
nproOpeTaemMoii MpodeCcCu, MPOSIBUBIIMM TBOPUECKHE CIIOCOOHOCTH B TIOHUMAaHWH, U3/T0KEHUH U UCTI0/Ib30BaHUU
yueOGHOTO MaTepurana.
- OLIeHKH «XOPOLLO» 3aC/TyKUBaeT CTyAeHT, 0OHapyKUBIINH ITOJTHOe 3HaHWe Y4eOHOro MaTepuraia, yCIelHo
BBITOJIHSIIOIINN TIpelyCMOTPEeHHbIe B IIPOrpaMMe 3a/laHusl, yCBOMBILKI OCHOBHYIO JIMTepaTypy, peKOMeH/J0BaHHYO B
riporpammMe. Kak npaBu/o, OlleHKa «XOPOIII0» BLICTAB/ISETCS CTY/I€HTaM, TTOKa3aBIINM CUCTeMaTHUYeCKHU XapaKTep
3HAHWH M0 JUCIIUIIMHE U CITIOCOOHBIM K UX CAMOCTOSITE/TLHOMY TIOTO/IHEHHIO U 0OHOBJIEHHIO B X0/l AabHEeHIIeH
yueOHOH paboThl U TpoheCcCUOHANBEHOH JIeSITeTEHOCTH.
- OLIeHKH «Y/IOBTIETBOPUTEIBHO» 3aCTY>KUBAET CTYJEHT, 00HAPY>KUBILIUK 3HAHHSI OCHOBHOTO Y4eOHOTo MaTepuaa B
o0BeMe, HeOOXOAUMOM [Ij1s1 la/ibHelIel yueObl U MpeACTosiel paboThI TIO CIIeUa bHOCTH, CIIPABISIOIANACS C
BBITIOJTHEHUEM 3a/laHu, TIPeAyCMOTPEHHBIX IPOTPaMMOi, 3HAKOMBIM C 0CHOBHOM JIUTepaTypoi, peKoMeH/10BaHHOM
riporpaMmoii. Kak mpaBusio, OIleHKa «yJI0BJI€TBOPUTETbHO» BBICTABJISETCS CTY/I€HTAM, IOMYCTUBIIUM MOTPEITHOCTH B
OTBETe Ha 9K3aMeHe U TP BBIMIOJTHEHUH SK3aMeHAIIMOHHBIX 3a/laHuH, HO 00/1aZatol[UM He0OX0[UMBIMU 3HAHUSIMU [IJIsT
WX yCTpaHeHUs 1o/ PyKOBOZACTBOM TpeTofiaBaTerisi.
- O1leHKa «HEeY/[0B/IETBOPUTETBHO» BBICTAB/IAETCS CTY/IEHTY, 0OHApY)KUBIIIEMY TPOOEe/bI B 3HAHUSIX OCHOBHOT'O
yueOHOT0 MarepuaJia, J0MyCTUBLIEMY TPUHLIAIHA/IbHbIE OIIMOKY B BBIMOJTHEHUH TIPEIyCMOTPEHHBIX MTPOTrPaMMOM
3ajaHui. Kak rnpaBusio, orjeHKa «HeyJ0B/lIeTBOPUTEIbHO» CTABUTCS CTy[eHTaM, KOTOPble He MOT'YT IPOZO/IKUTh
o0yueHre WM TIPUCTYIUTE K MPOodeCcCHOHaTBHOM AeAaTe/TbHOCTH TI0 OKOHYaHUH By3a 6e3 10TI0/THHUTe/TbHBIX 3aHSATUH 110
COOTBETCTBYHOILel JUCLIUIIIVHE.
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INacriopt ¢oH/a OLIeHOUHBIX CPe/iCTB

AyputopHbIe . <
3aHATHSA B z °\‘ E
KOHTaKTHOH % o zE g <
. bopue | EE EE | 2
o | E o) S8 £% & O
& g HaumeHoBaHMe pa3/je/ioB U E g g B S E eNe)
2 > AAAAKTHYECKUX eHHHUL] &) Sw & o 6 2 =i
o o = e=|b¢e < TiNe]
5 /A = & |FE|S5 S =
Q 25| E | 25| 2 =T
) ] HED 8 c - o o
R 8 £ O < 4 fx3
= 4 4 53|
= O | O =
= = o]
4 7 |Pa3pen 1. IlepBuuHbIe JBUTraTe/ M. 21 9 6 3 12 20 20 | Pedepar
4 - Pa3pen 2. Ilaporenepupyrouiue u 21 9 6 3 12 20 20 | Pecpepar
KOTe/IbHbIe YCTaHOBKH.
4 7 Paspen 3. /IBurare/ii BHyTPeHHero 23 12 8 4 1 20 20 | Pedepar
cropasus.
4 7 |Pa3pen 4. BropuuHble JBUraTe/H. 23 12 8 4 11 20 20 | Pedepar
4 7 |Pa3pen 5. HakonieHune 3Hepruu. 20 9 6 3 11 20 20 | Pedepar
Bcero 3a 7 cemecTp 108 | 51 34 17 57 | 100 | 100
Bcero no pucyuniuHe 108 | 51 34 17 57 | 100 | 100
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Kpurepuu oneHuBaHusA

IICK-1.1
Bonpocbl omKpbimo2o muna:

Ne 1 Onuiute TPUHLMIT PaBGOTHI YETHIPEXTAKTHOTO IBUTATEJIS U MPOLIECChI, POTEKAIOIIME Ha KaK/IOM TaKTe ero
paboThI.

Ne 2 Onuite TIPUHIUIT ,E[eﬁCTBPIH ra3sopacripeie/IMTe/IbHbIX MeXdHW3MOB Pa3/IMUHBIX THUII0B, UCII0/Ib3yEMBIX B
ABUTATeJIAX BHYTPEHHETO0 CrOpaHUA.

Ne 3 OHI/IpaﬂCL Ha PUCYHOK, OIMUIINTE OCHOBHbIE 3/IEMEHTBI KOHCTPYKIJMW W TIPUHLIUIT pa6OTbI AAEPHOr0 pakKeTHOIr o
ABUraTesIsd.

I

—2

0\\ ﬂ:i 7
—L ] ; y
'\\\!__L‘ / a '\\\\ l'
P}

Ne 4 OmnuiMTe MPUHLMIIT A€HCTBUSI aTOMHOM 3/1IeEKTPOCTaHLIMM Ha [IByXKOHTYPHOM BOZI0-BOZSIHOM SHepreThyeCcKoM
peakTope, [10Ka3aHHOM Ha PUCYHKe

L

3naHne peaktopa

oy

Komnerxcarop Mapo-
A3BNEHHA reHepaTop
LI, e, i g
- lexeparop % *
L | ] 4
- 4 —
2 h_'_-.. o
TypbuHa
l K soaoxpaHnnmHuly
WM rpagHpHe
PeakTop
[ KoxgeHcaTop

Ne 5 OmnuiuTe MPUHLMI pabOTHI TeHepaTopa MOCTOSTHHOTO TOKa.

Ne 6 Pa3nuHble siipa OAHOTO U TOTO >Ke XMMUUECKOTo 3/ieMeHTa BCera UMeI0T OfMHAKOBOE YHCIIO ...., UTO
obecrieunBaeT UJEHTUYHOCTD UX TEKTPOHHBIX 000/I04€K U XUMHUUECKUX CBOUCTB.

Ne 7 Kak Ha3bIBalOT HAUMEHBILYI0 YaCTh XUMUYECKOTO /1eEMeHTa, SIBJISTFOLLYIOCSI HOCHUTEJIEM ero CBOMCTB 1 BXOASIIYHO
B COCTaB BelLeCTB?

Ne 8 Kak Ha3bIBalOT TOPIOUMI ra3, UCIO/Ib3yeMbIi B KaueCTBe TOIUIMBA, KOTOPBIH MpeCTaB/sieT cob0i cMech BOAOPOa
Y MOHOOKCH/IA YI7Iepo/ia B Pa3/IMYHbIX COOTHOLIEHUSIX ?

Ne 9 Kak Ha3bIBalOT rOPIOUMI ra3, UCIO/Ib3yeMbIi B KaueCTBe TOIUIMBA, KOTOPBIH MpeCcTaBssieT co60ii cMeCh ra3os,

06pa3y}0H_[I/IXCH TIpU pacriafe OpraHru4YeCKoro BelleCTBa B OTCYTCTBHME KHMC/I0POAd, U COCTOUT B OCHOBHOM U3
Me€TaHa U YIJIEKUCJIOr 0o rasa?
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Ne 10B ... TypOuHe rnoTeHLManbHast 3Heprysi pabodero Tesa rpeoOpasyeTcsi B KWHETUYECKYHO B HETIOBI)KHBIX KaHaIax
— COT/Iax, a MpeBpallieHre KWHeTUUeCKOl SHepruy B MeXaHHUeCKyro paboTy MPOMCXOJUT Ha paboumx JiorarKax.
Takyr0 KOHCTPYKLIMIO TaK)Ke Ha3bIBalOT UMITY/IBCHOM TYyPOUHOM WM TypOUHOL PaBHOTO JIaB/EHHUs], IOCKOIBKY
JaBneHye paboyero Tesa BHYTPU CaMOU TypOUHBI He U3MEHSIeTCS.

Bonpocbl 3akpbimoz2o muna:

Ne 1 [Burarens - 370 ...

- SHEProCHJIOBast MallliHa, Ipeobpa3syromast KaKyo-Iiu00 SHepruo B MeXxaHUJIeCKylo paboty
- 9HeprocusioBasi MalliMHa, rpeobpasyrolas MexaHn4ecKyto paboTy B TEIIoTy
- 9HepProCuIoBasi MallliHa, Mpeobpa3syrolrias KWHeTHUeCKYI0 SHEPTHIO B TIOTEHIMATbHYI0

- HEProCUIoBasi MallllHa, Mpeobpa3syrolas MOTeHIUAIbLHYI0 SHEPTHI0 B KUHETHYE CKYIO
Ne 2 K nepBUUYHBIM JBUTaTeNISIM OTHOCATCH ...

- IBUraTe/ii BHYTPEHHEro CrOpaHus
- IBUTaTe/N BHEIIHero CropaHust

- TeIlJIOBbIe [BUraTe/x

- THEBMO/IBUTaTe/Ix

- 3JIEKTPOJBUI'aTe/I1
Ne 3 CBOMCTBO TMEepBUYHOI0 ABUT'ATe/Id 3aK/IF0UYAe€TCA B TOM, UTO OH ...

- Ipe06pasyroT SHEPTHIO IIPUPOAHBIX PECYPCOB B MEXaHUYECKYIO SHEPTUIO

- peo0pasyIoT SHEeprHIo, MOYUEHHYIO OT JBUTaTeNel, mpeobpa3oBaTeseil U HAKONUTe el SHEPIUH B
MeXaHUUeCKYI0 SHepIruio

- ipeoOpasyeT MexaHHUeCKYH0 SHEPTHIO B TETJIOBYIO

- mpeo0pasyeT MeXaHNUeCKY0 SHEPTHI0 B 3IeKTPUUeCKYIO
No 4 BriGepuTe BepHbIe YTBePKEeHHsI, TPOJOJDKaroIve (hpasy:

ITpomMe>KyTOUHBIH reperpeB Napa B KOTeIbHON YCTaHOBKE ...

- yeesrurBaeT KIT/] mapoTypOUHHOM yCTaHOBKU

- CHWKaeT y/e/bHbINA pacxo/ rapa Ha BEIpabOTKY 3/1eKTPO3HEPTUr

- CHWKaeT pacxof, TOIUIMBA B [TaPOBOM KOTJIe

-CHIDKaeT B/IaXKHOCTh Tapa Ha MoC/IeJHUX CTYTeHsIX HA3KOTO JjaB/ieHus TYpOUHBI
- YBeJIMUMBAEeT pacxo/ MUTaTelbHON BOZbI

- noseIwaet KITJI snekTporeneparopa

- HeoOxoauM [i71si obecriedeHusi pabOTHI TETIO3/IEKTPOLIeHTPan
Ne 5 CucreMy roBepxHOCTel HarpeBa /ijis IPOM3BO/CTBA Tlapa U3 HeNpepLIBHO MOCTYTaloIIel BOAbI TyTeM
HCII0/Ib30BaHMA Terl/id, BbIAe/IAOMIEerocs rnpyu COKUIraHWKU TOII/IMBA, HAa3bIBAKOT ...

- TAPOBOM KOTEN

- IApOreHepUpyoIiast yCTaHOBKA
- MapoTypOWHHasT 3/IeKTPOCTaAHLYS
- TU/IPO3JIEKTPOCTAHLIUS

- [1apoIo/orpesarenb
Ne 6 YcraHOBHTE COOTBETCTBHE MeX/y (hparMeHTaMu ra3oxofja MpsiMOTOUHOTO KOT/Ia ¥ OCHOBHBIM THIIOM
MPOTEKAOIINX B HEM TeTI00OMeHHBIX TIPOLIeCCOB.

1 ToroyHas kamepa
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2 TOpU30HTabHBIN Ia30X07

3 KOHBEKTHBHasl I11axTa

A pafiialiOHHBIA TeMI000MeH

b papyarioHHO-KOHBEKTHBHBIN TeTI000MeH

C KOHBEKTHBHBIH TeII000MeH

Ne 7 TerioBoi ABUT'aTe/Ib, BHYTPU KOTOPOI'O IIPOUCXOJUT CXKUT'aHHE TOIIMBA, 06pa3OBaH1/1e pa6oqero Te/la U
Hp606p830BaHI/Ie YacTHu BLIAEHHBmeﬁCH TEIJIOTBI B MeXdaHNUY€CKYHO pa60Ty, Ha3bIBAETCA ...

- IBUraTesib BHyTPEHHET0 CrOpaHus

- ABUraTe/ib BHEITHETO0 CrOPpdHUA

- CJI0BasA YCTAaHOBKA

- IBUTaTesb C BHEIITHEM cMeceoOpa3oBaHUEM

- KapOIOpaTOpHBIN IBUTATeNb
Ne 8 TlopiuHeBo# ABUraTe/ib BHyTPEHHErO CropaHusi, paboTaroIIyi M0 MPUHLIMITY CAMOBOCIUIAMEHEHUs! PACTIbUIEHHOTO
TOIUIMBA OT BO3ZIeHCTBUS pa30rpeToro Mpy CKaTUX BO3AyXa, HA3bIBAETCS ...

- ABUraress usens

- nBurareyib OTTO

- pBurarens bpaiitoHa

- ABurartens BaHkens

- pBuraresns [laiimnepa
Ne 9 TlonyueHue TOMIMBHO-OEH3MHOBOM CMeCH U eé TI0fjaya B IBUTATe/ b BHYTPEHHETO CrOPaHUsI MOXKET
OCYLLeCTBATHCS C IOMOLIBIO ...

- KapOroparopa

- KapOrOpaTOpHOH NN WHKeKTOPHOM CUCTEMBI

- Kap6rOpaTOPHOH MK KEKTOPHOU CUCTEMBI

- 9KEKTOPHOM W/ MH)XEeKTOPHOM CUCTEMBI

- TIOTJIABKOBOT'O WJT MeMOpPaHHO-Uro/IbuaToro Kaporoparopa
Ne 10 Kommipeccopa 1o NpyHLMITY JeMCTBUS pasZesisitoT Ha ...

- 06BEMHOTO ¥ JMHAMUYECKOTO JeHCTBUS

- MNOPIIIHEBLIE U CIIMPAJ/IBHBIE

- BUXpeBble U CTPYIiHbIe

- TIOJTUTPOIIHBIE U N300apHEIe

IICK-1.3

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimozo muna:

CryrieHb TYpOMHBI COCTOWT U3 IBYX OCHOBHBIX uacTeid. Pabouero Kojeca — JIOMAaToK,
YCTaHOB/IEHHBIX Ha POTOpPe, TO eCTh Ha TIOJBIKHOMN YacTy TypOHHEL. U ... — JI0MaToK,
YCTaHOB/IEHHBIX Ha CTaToOpe, KOTOPbIe I0OBOPAUMBAIOT pabouee Teso [JIsi PHAHUS TIOTOKY
HeoOX0MMOTO yIJIa aTaky 10 OTHOILIEHHIO K JIorlaTKaM pabouero Koseca.

ITpu pabote apoBOro KOT/Ia KOTeIbHOW YCTAHOBKHY ... TIOJOTPEBAETCS IO TeMITepaTyphl
HaCbIIIeHus], UCTIapsieTCs], a M0JTyYeHHbIN HaChIILleHHbIH Map 3aTeM reperpeBaeTcsl.
[MomyueHHBIH TIeperpeThiii rmap BEICOKOTO JABJIeHUs MOCTYTIaeT B TYPOHHY, T/ie ero TersioBast
SHEPrUs TIpeBpalljaeTCsi B MEXaHUUEeCKYI0 SHepPTHyI0 Bpalljalollerocsi Basa TypOvHbIL.

Kakoii ipouecc ripy pabore KoTe/TbHOM ycTaHOBKM yBerurBaeT KI1/I TypOUHHOM yCTaHOBKHY,
CHIDKAeT yZelbHbBIN Pacxof napa Ha BIPA0OTKY 3/1eKTPOSHEePTHH U pacxof, TOIUIMBA B TapOBOi
KOTeJI, CHI)KAeT TaK>Ke BJIaJKHOCTD Tapa B MOC/IeJHUX CTYIeHsIX HU3KOTO JjaB/ieHrs TypOuHSI U,
TeM CaMbIM, YMeHbllIaeT 9PO3UOHHBIN U3HOC JIONIAaTOK?

Kak Ha3blBaeTCsl BO3AYILHbIN JBUTraTe b, B KOTOPOM BO3JYX C)KMUMAeTCs HarHeTaTesieM repef
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CKUTaHWEM B HEM TOILIMBA, a HarHeTaTe/Ib MPUBOAUTCS B IBI)KEHUE ra30Bol TypOWHOM,
WCTO/b3yHoIllel SHeprulo HarpeThIX ra3oB?

Ne 5 Kak HasplBaeTcs ZjoNo/IHUTE/IbHAsA KaMepa CropaHus, NpefycMoTpeHHas B KOHCTpyKLuuu TP/ 3a
TYpOHMHOI, HETIOCPe/ICTBEHHO Mepef COTUIOM, B KOTOPOH OCYIIeCTB/ISIeTCS JOTIONHUTeTbHBIN
BIIPBICK U CXKUTAHWe TOIUIMBA 1 [TOBBILLIEHUS TATY JABUraTesis?

Ne 6 Ha pucynke nokasana cxema I'TY ¢ ogHoBanbHbeIM ['T/] ipocToro uukia. [TosicHuTe yncioBbie
0003HayeHusi 3/1eEMEeHTOB Ha PUCYHKeE.

Ne 7 Ha pucynke nokasana cxema I'TY ¢ ogHoBanbHbeIM I'T/] pereHepatuBHOIO LjukKiIa. ITogcHure
Ync/IoBBle 0003HAUEHHS 3/IEMEHTOB Ha PHUCYHKE.

1 2
=
1 4
3 4
Ne 8 Ha pucyHke nokasaHa cxema ['TY ¢ mHoroBasibHbIM I'T/] ipocTOro 1pk/a co CBoO0JHOM

cusioBo# TypOuHOii. ITosicHuTe unc/ioBbie 0003HaUeHNs 3/IeMeHTOB Ha PHCYHKe.
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Ne 9 Ha pucyHke nokasaHa cxema ofHoKOHTYpHOro TP/I. TTosicHuTe unc/ioBble 0603HaUeHMsI
5/IEMEHTOB Ha PUCYHKe.
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Ne 10 Ha pucyHke mokasaHa cxeMa AByxXKoHTypHOTO TP/I. TTosicHuTe unc/ioBbIe 0003HAUEHHS
3/IEMEHTOB Ha PUCYHKe.

Bonpocb! 3aKpbimo2o muna:

Ne 1 TexXHUYeCKOe YCTPOMCTBO /ISl TIOBBILLIEHUS AaB/IeHUsI U TlepeMelrieHrst paboueil cpefbl
Has3bIBAIOT ...

- KOMITPeCcop
- TypbuHa
- ABUTaTe/lb BHYTPEHHETr0 CrOpaHus
- Ta3opacripefie/iuTe b
- CTapTép
Ne 2 K 0CHOBHBIM [JOCTOMHCTBaM KUAKOCTHBIX PAaKeTHBIX JABUTaTeJel 10 CPaBHEHHUIO C
TBepJOTOIUTUBHBIMH OTHOCSITCS ...
- IPOCTOTa KOHCTPYKL[UU
- yTIpaBJieHHe TATOH 3a CYeT PerylIUPOBKH Pacxoza TOIIIHBA
- HA3Kasi CTOUMOCTD TOTUTHBA
- MHOTOKPATHBIH 3aMyCK JBUraTesis
- BBICOKWH Y/Ie/TbHBIA UMITY/TBC
- IPOCTOTA XPaHEHUsI TOM/IUBA

- HU3Kasi CTOMMOCThL 000pYy/10BaHUsI IBUTATEIsI

- OTCYTCTBUE HEPEMELLIGHI/Iﬁ TOIT/IMBA B HEBECOMOCTHU
Ne 3 Kakue YTBEPXKAEHNUA He CIIpABEeJ/IMBbI B OTHOILLI€EHUH PEAKTUBHOI'O ,I:LBI/Il"aTE‘J'IH?

- Cusia TSITY 3aBUCHUT OT Ha/IMUMsl OKPY»KaroLleil cpefbl
- Cusia TSITY 3aBUCUT OT CKOPOCTH JBWKEHUsI JleTaTe/IbHOTO anrapara
- [Tosie3Hast MOILIHOCTB NIPOIOPLIMOHA/IEHA CKOPOCTH JIeTaTe/IbHOTO arrapara

- TIPY CKOPOCTH JIeTaTeIBHOTO aIapara, 0osibiiield, 4eM I0JIOBUHA CKOPOCTH FICTEUeHHS I'a30B
[IBUTATeJIsl, T10jIe3Hasi MOLHOCTb CTAHOBUTCS OOJIBbILIE TTO/THOW MOIIIHOCTH

Ne 4 Koaddurmenrom mosie3Horo feliCTBUsS BO3AYIIHOTO BUHTA HA3bIBAIOT ...
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

- OTHOLIIeHMe I10/1e3HOI MOIIJHOCTH, 3aTpauriBaeMoii Ha IIpeo/joyieHre COTIPOTUB/IEHHS
[BWDKEHHIO JIeTaTe/IbHOTO arrapara, K MOLHOCTU JABUTaTeJIs

- OTHOILIeHHe HO,E['I:EMHOI\/JI CHJIBI K CHJTIe COTIPOTHBJ/IEHW BO3AYIIHOTO BUHTA
- OTHOIIIeHHre HO,E[’BEMHOﬁ CHJIBI K CHJI€ COTIPOTHBJIEHWS BO3AYIITHOI'O BUHTA

- OTHOLLIEHHEe CUJIbI COTIPOTUBJIEHHUSI JIeTaTe/IbHOTO anriapara K ToJIKarolled cusie BO3AYIIHOTO
BUHTA

YcTaHOBUTE MTPAaBUIBHYIO MTOC/IeJ0BaTeTbHOCTD TIPOLIECCOB, TIPOTEKAIOIIUX MPH paboTe
TypOOPeakTUBHOTO [IBUTATeIs.

- BO3/IyX ITPOXOZIUT Uepe3 BO34yx03abopHOe yCTPOHCTBO

- BO3[yX C)KAMAeTCsI U HarpeBaeTcsi B KOMIIpeCccope

- OKaTbIi BO3/yX TIePEMEILNBAETCS C TOTUIUBOM B KaMepe CropaHust
- IPOAYKTHI CrOPaHMUs BPALIAlOT TypOHHY

- IPOAYKTHI CTOPaHKsi B COTIIE CO3/Iaf0T PeaKTUBHYIO TATY

- B KapOropaTope NoJroTaBIMBAeTC s TOTUTHBOBO3/YIIIHAsI CMeCh

- BO3[yX BpalaeT TypOuHy

- BO3/[yX B COIJIe YCKOPSIETCS U COBEPILIAeT MoJIe3HYH0 paboTy

Kakue MexaHU3MBI TeTJI000OMeHa peaM3ytoTcs NPy HarpeBe T1a3M000pasyroiero rasa
3JIEKTPUYeCKOU ZyToi B I1a3MOTPOHe?

- TypOy/IeHTHBIN KOHBEKTUBHBIM TEII000MeH
- JIYYHUCTBIN TeraoooMeH
- cBOOOJHOKOHBEKTUBHBIHN TeII000MeH

- TETUIOTNPOBO/JHOCTh B Ta30BOM IOTOKe
Yro HE oTHOCHTCS K Ta30BbIM (TI/Ia3MEHHBIM) pa3psgam?

- (hoToHHBII pa3psiz
- TJIeIOIIUN pa3psij
- IyrOBOM pa3psif

- ICKPOBOM paspsiy,

- KOPOHHBIN pa3psif
Kakotli guamna3oH TeMriepaTyp XapakTepeH /s (akesa ria3MeHHoON cTpyu?

-1073...10n4 K
-10/2..10A3 K
-10/M4...10A5 K

- 1015...10n6 K
BribepuTe CyIIeCTBYIOIHME CIIOCOOLI MHUIMALIMK TIa3MEHHOM CTPYHU B MJIa3MOTPOHAX:

- pasBefieHHe 71eKTPOJi0B
- TIO[PKUT TTOPOXOBOT'0 3apsiia

- B3DBIB ITPOBOJIOKH

- Ipo60ii BEICOKUM HaIlpsDKeHHeM
-WHKeKLUsT HOCUTEJIS TOKa

-HUCI10/Ib30BaHK e ITUPOIIaTpOHa
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- IIPUMEHEeHHe ITyCKOBOI'0 JABUraTe s
Ne 10 Pa3HOBHUHOCTAMHU CHUHTE3-Ta3a SIBJSIOTCS ...

- BOJISIHO Ta3

- reHepaTopHbIi ra3
- CBETH/ILHBIN ra3

- mapbl OeH3WHa

- BOJISTHOM T1ap

- 3JIEKTP OHHBIH a3
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