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

JleBrxuH A.A.

« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IJHEPI'ETUYECKUE ACIIEKTbBI TEIVIOBBIX MAILIINH

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmnsr: 2026

IIporpamMmmy cocTaBuIu:

Kadenpa A8 IBUTATEJIN U DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
JleBuxuH ApTeM AJieKceeBUY, K.T.H., IOL[eHT, 3aBe/IyIOluii Kadeapoit

Kadenpa A8 IBUT'ATEJIM U SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
lamesckuii Erop MuxainoBuu, CTaplivi penojaBare/ib

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka
paboueii mporpammel A8 JIBUTATEJIA 1 DQHEPT'OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBenyromuii Kadezapoit CaBapoBckuii A.A., K.T.H.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

A8 ABUTATEJ/IN 1 DHEPI'OY CTAHOBKU J/IETATEJ/IbHBIX AIIITIAPATOB

3aBeyromuii Kadenpoii CaBapoBckuii A.A., K.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JHEPI'ETNYECKHUE ACIIEKTBI TEIVIOBBIX MAIIINH

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:

IMK-5 — CnocobeH TPOBOJUTh TOWUCK, CHUCTEMAaTU3UPOBAaTh M aHAJW3UPOBaThb WHGOPMAIUIO  TI0
KOHCTPYKTUBHBIM U CXEMHBIM pelleHUsIM Cyll[eCTBYIOIell paKeTHO-KOCMUYeCKOM TeEXHUKHU U UX 3/1eMEHTOB

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-5

3HAHUA:

(dopMHpOBaHMe Yy CTyZeHTa CHUCTeMbl 3HAHHI, OXBaTbIBAlOIed pa3HOOOpa3ue THUIOB CXeMHBIX H
KOHCTPYKTHBHBIX pelleHud TeruioBblx MamuH (TM), ompegensomieii Ha cTafuv pa3pabOTKU TMPUHLMIIBI
000CHOBaHMsI WX T[apamMeTpoB, CIOCOOOB ONTHUMH3aLMH, O0ecreyeHHuss MaKCUMajbHOW 3HepreTuuecKou
5ppeKTUBHOCTU HcroAb30oBaHMiT TM B cOCTaBe pa3/MUYHOIO Ha3HAUeHUs SHEPreTUYeCKUX CHUCTeM,
OasupyrolLeiics Ha GyHAaMeHTalbHBIX TIpe/icTaBaeHusiX 0 TM Kak C/I0)KHOM TeXHUYeCKOW CUCTEME;

Mozienb (GU3UUECKUX IIpeJCTaBleHUH O CXeMHbIX pelleHUsX, COCTaBe, YC/IOBUM 3KCIUlyaTalldud U
(byHKLMOHAIbHOM Ha3HaYeHWH BXOASIIMX B coctaB TM arperatoB, pacuéTHbIe METOZMKH OL|eHKH MX pabounx
rapameTpOB;

NMoTpebHOCTH,  OCHOBHBIE  CIIOCOOBI M PeCypChl  TOBBIIIEHHWS — TEXHUKO-3KOHOMUYEeCKHX,
9KCITyaTallOHHBIX M 9KOJIOTMUeCKHX XapakTepucTuk TM;

YMeHus:

¢dbopmMHpoBaTh M MCIO/B30BaTh MareMaThyeckoe obecriedeHWe [Jisi OL|eHKM OCHOBHBIX TEXHHUKO-
KOHOMHYECKHX XapakTepucTUk TM c yuéToM BapUaTMBHOCTM MX Ha3HAUYeHWs], CXEMHBIX pellleHWi, cocTaBa
pabourx TOTIMBHBIX KOMIO3HULIWI;

HABbIKU:
060CcHOBaHMs BBIOOPA M Pa3pabOTKU BAPUAHTOB CXEMHBIX pelieHuit TM ¢ yuéTOM BapUaTUBHOCTH UX

Ha3HaueHud, 06a30BbLIX pa60qu napamMeTpoB, COCTaBa paGO‘-II/IX TOITJIMBHBIX KOMHO3HuHﬁ.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuminna SHEPTETUYECKUE ACIIEKTBI TEIIVIOBBIX MAIIWH siBasieTcst AUCLUATIIMHON
o0s13aTeIbHOI yacTu 6/10Ka 1 MporpamMMbI TIOATOTOBKH 110 HarpasieHuto 24.05.02 IIpoekmupoeaHue
asUAayUOHHBIX U paKemHbIx 0gueamenetl.

CogepxaHue [UCLIUIUIMHBI SBJISI€TCA JIOTWYeCKUM TNPOJO/DKEHNEM  JUCLUTIIMH! ITPUBOPHI "N
OBOPYJOBAHUME, OCHOBBI COBPEMEHHbBIX TEXHOJIOI'IN.

Copep>kaHue JUCLUTIIMHBI SBJSIETCS OCHOBOM ISt OCBOEHHMSI JUCLIUIIINH: IMPOEKTUPOBAHUE N
KOHCTPYUPOBAHUE PAKETHBIX ABUTATE/IEM HA TBEPIOM TOIUVIUBE, PACUET U
IMPOEKTUPOBAHUE ATPETI'ATOB BP[.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-7 — CriocobeH KpUTUYECKU U CUCTEMHO aHa/IM3UPOBaTh JIO0CTHXKEHUS OTPaciv
[IBUTATE/IeCTPOEHUS] U IHEPTETHUECKON TEXHUKH U CIIOCOOBI X TPUMEHEHMS B TIPOGheCCHOHATEHOM
KOHTEeKCTe

¢ [TK-3 — CrniocobeH npoBouTL PaboThI 10 00paboTKe, aHATU3Y Pe3y/IbTaToOB SKCIIEPUMEHTATbHBIX
WCC/eJOBaHUM, UCTIBITAHUM PaKeTHBIX [IBUraTesel U UX 3/1IEMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS w2
B KOHTaKTHOIi ¢hopme 5 ey
z g g =
) 2 2F
= ° £ g8 £8
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> E HaumeHoBaHMe pa3jie/0B H AMJaKTHYECKHX eJUHUL] 3} E E 1 E 3] S E
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Paspen 1. TepmuHosiorus, onpejenedus. TM Kak sHepronpeo0pasymoias cucrema.
MarepuasbHast Macca 1 9Heprus - hakTopsl obecreuenust QyHKIMOHUPOBaHUs. TM.
4 7 OcHoBHble Tapametpbl TM. CucreMa 3kBHBaneHToB. Kinaccudukauus TM no npupozge 12 6 4 P 6 20
ucnomﬁyemoﬁ SHepPrun. T™ c COBMeILLIeHHBIMH U paSOGLL[QHHLIM]/l HUCTOYHMKAaMM MacCChl U
sHepriu. CTPYKTypHbIif coctaB. OCHOBHbIE SHepreTUUecK e arperatbl U cucreMsl. Ob1ipe
XapaKTepUCTUKU. O61acT¥ KCTIO/b30BaHUSI.
Pa3pen 2. TM C BbITeCHUTe/IbHOM CHCTeMOI muTaHus. [THeBMOrH/ipaBIuyecKre CXeMbl.
DHepreTUYeCKUii pacueT (fi/151 pa3/IMIHBIX TUIIOB TeHepaTopoB, TIPU HaTMUNX U/IX OTCYTCTBUN
4 7 B crcTeMe "OycTepHBIX" HaCOCOB U T.I1.). HarHerare/ibHble CHCTEMBI TIUTaHUsI OTKPBITOTO, 60 25 18 7 35 25
3aKphITOro THna. PakTopkl, 06eCcreynBaroLe BO3MOXKHOCTH MOBbIIIeHNs (G deKTUBHOCTH
TIpH Mepexojie K JOXKUraHuo. [laBieHre B Kamepe Kak KpuTepuit 3¢ deKTHBHOCTH.
OrpaHnyeHysl ypoBHeii jaBneHuit B Kamepe. I1puMepel CXeMHbIX pelleHnH.
Paspen 3. Cucremsl HagayBa (CH). Hasnauenue. Tunet CH. CH c ra3o0BbIM akKyMy/siTOpOM
naBnenysi. AsroreHeparopHble CH (rasoreHeparopHsle, ucrapurensHble, CH ¢ xpaHeHnem
4 7 pabouero Tena B KuaKoM coctosiHuM, CH ¢ MHKeKIeli peareHTOB B 0OCHOBHO# 6ak, CH ¢ 32 10 6 4 22 15
MOJIMTPOIHBIM pacuinpenrieM PT B 6ake, CH ¢ MopoxoBbIM akKyMy/IsiTOpoMm Jiasienus, "CH"
C BCrioMorare/bHeIMU Hacocamu). TpeGoBanust k pabouemy teny CH. ConocraBuTenbHbIH
aHann3 xapakrepucTuk CH pasnuuHbix Trros. Crioco6b noseieHns s¢dexrrsHoctd CH.
4 7 Pa3paen 4. Cucremsl 3anycka 4 orkaouenus TM. PasHoBuzgHocTH 3amycka. Crioco6bt 30 3 4 4 2 20
obecrieyeHnss MHOropa30BOCTH 3arycka. CHCTeMBbI BOCTLIaMEHEHHsI.
Paspen 5. ITpo6siema perymupoBanust TM 1o pe)XHMHBIM H 9HepreTHYeCKHM
4 7 napamerpam. Ob1iast XapaKTepHCTHKA CocoO0B U cHCTeM peryaupoBanus TM ¢ cucteMamMu 10 2 2 0 8 20
TIUTaHKs! OTKPBITOTO THIIA U C [JOKUTaHHUEM.
Bcero 3a 7 cemecTp 144 51 34 17 93 100
Bcero o gucnummHe 144 51 34 17 93 100
3.2. AyUTOPHBIN IPAKTUKYM
Oo0neMm,
Ne | Homep u HaMeHOBaHHUe pasjesia
Tema MNPAKTHYECKOr'0 3dHATUA ayA.
n/n JUCHMILIUHBI
yacoB
Paspen 1. TepmuHosorus, TepmuHostorus, onpepesnenust. TM kak
1 |ompenenenus. TM kak SHeprompeodpa3symoias cucrema. Pacuét u 2
9Hepronpe06pa3y}oma;1 cucreMa. uccjen0BaHue TeMnepaTypHoﬁ 3dBHMCHMOCTH
2 BHepFeTI/I‘»IECKI/Iﬁ pacqéT TM c HarHeTaTeILHLIMU 4
o CUCTeéMaMHU MMUTaHWs OTKPBITOI'O TUIIA
Pasgen 2. TM c BbITeCHUTEILHOU 5 — 51 TM
CUCTeMO TTATAHMS. HEPreTuueCKrUr pacueT C HAarHerare/JIbHbIMHU
3 CUCTeMaMU MUTaHUA U JOXKUT'aHUEM IT'€HePpATOPHOT' O 3
rasa
[THeBMOrHIpaBIMUeCKUe CXeMBI U paboune
4 |Pa3zpmen 3. Cucremsl HagayBa (CH). AP P 4
XdpPaKTepUCTHUKKU CUCTEM HAAAYyBad
Pasgen 4. Cucremsl 3arycka u
5 A y CucreMmsl 3arycka U oTk/arouenus TM 4
oTK/ItoueHuss TM.
Bcero 3a 7 cemecTp 17
3.3. CamocrosTenbHas pabdora crygenrta (CPC)
No Homep 1 HaMeHOBaHuUe pa3jesia Oo0nemMm,
COAEP)KHHI/IE yqeﬁﬂoro 3aaHUA
n/n AUCITUITI/THHBI YacoB
I/I3y‘JEHI/I€ OCHOBHOM 1 ,ELOHOJIHHTEHLHOP’I
Pasgen 1. TepmuHosiorus, onpezeeHus.
1 JiuTeparypsl Teme pasgesa. [logroroska K 6
TM Kak 3Heprornpeo0Opa3sytorasi CucTema.
TIpaKTUUeCKOMY 3aHATHUIO
) I/I?:y‘JEHI/Ie OCHOBHOM 1 ,ELOHOJIHHTEHLHOP’I 10
Pazgen 2. TM c BbITeCHUTETBHOU JIMTEPATyphl 10 TEME pasjie/ia
3 CHUCTEMOI ITUTaHUSI. HOAFOTOBKa K TIPAKTUY€CKOMY 3aHATHUIO 5
4 BeinosiHenue pasgenos KII 20
6 37069




5 |Pa3zgmen 3. Cucremel HagayBa (CH). W3yyeHrie 0CHOBHOM U OMOJTHUTE/IBHOM 5
JIUTEepaTypkl 10 TeMe pasjesa
6 [ToaroroBka K IIpakTU4YeCKOMY 3aHATHIO 5
7 Breinonnenue pasgenos KIIT 12
8 V3yueHnrie 0CHOBHOM U [JOTIO/THUTE/ILHON 5
Pasgen 4. Cucremsl 3arycka u JIMTEPATYPEI IT0 TEMe pasjie/ia
9  |oTkmroueHus TM. ITonroToBKa K NpakTU4eCcKoMy 3aHATUIO 5
10 Brinonnenue pasgenos KIIT 12
Pazpen 5. TIpobnema perynvipoBanusi TM o o
W3yyeHrie 0CHOBHOM U OMOJTHUTE/IBHOM
11 |10 pe)XUMHBIM U 3HepreTuue CKUM 8
JIUTepaTypkl 10 TeMe pasjesa
rapaMmeTpam.
Bcero 3a 7 cemectp 93

3.4. Kypcoeasn pabora

INEPNO],
NCITIO/THEHUSA IIV/TAHUPYEMOE
COAEPKAHUE STAIA (Hegenu BPEMHI (uac)
cemecTpa)
Ortan 1. AHanus 3af,aHus, pacuéT ¥ ONTUMU3aLMs [1lapaMeTpOB
pabouero mporiecca IPUMEHUTETFHO K BAPHAHTY 3a/jaHus (C yUETOM 2-3 4
HaszHaueHUs TM, ypoBHsI TPOM3BOAUTENHHOCTH, TOTIJIMBHOM Maphl)
Ortar 2. (36OCHOBaHI/Ie o6mmka v mapametpoB TM ¢ HarHeTare/bHOU 4-6 6
CUCTEeMOW MTUTaHHS OTKPBITOTO THIIA
Otan 3. O6ocHOBaHMe 00/1MKa ¥ apamMeTpoB TM C HarHeTaTebHOMN
CUCTEeMOW MTUTaHWS 3aMKHYTOr0 THMa (C JoKUraHWeM T'eHepaToOpHOro 7-11 6
rasa)
Oran 4. choupMneHHe TIOSICHUTE/IbHOM 3alIMCKH, BBIITOJIHEHNE 12-17 2
rpauyeckoil YacTu U 3aljUTa KypCOBOIo MpoeKTa
Bcero 3a 7 cemecTp 18
4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI
CEMECTP HEJEJ/I1 CEMECTPA
1 2 3 4 5 |6 7 8 9 (100 11 12 | 13 | 14 | 15 |16|17
7 KIIoc KIToc/KIoc KIToc| [P I}g}‘{)}g KIIoc KIToc| P I}g}‘z}g KIIoc KIToc/KIToc I%?IE TP/ KP

YcnoBHBIE 0003HAYCHUS:

[P — nuarHOCTHUeCKasi paboTa;

KIloc — KOHTpOJIb MOCeIaeMoCTy;

TekK — BOIPOCHI [1/Ist TEKYILIETO KOHTPOJISL;
KP — kypcoBas pabora.

TEKy]J.[Plﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOAWUTCA B JUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopmMax:

e MArHOCTUYECKas paboTa;

¢ KOHTDOJIb TTOCEIaeMOCTH;

¢ BOMPOCHI /ISl TEKYITIETO KOHTPOJIS;
e KypcoBas paborTa.

IIpomMesKyTouHasi arTecTanus IPOBOAXUTCS B popMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. JleBuxuH, FO. B. AnuckeBuy, A. A. T'anamkyH. . Teopus pakeTHbix ABurareneid. CI16.BI'TY
"BOEHMEX" um. . ®@. YctuHosa, 2021, 1. pec.

2. B. A. TTuauyK. . DHepreTrueckuii pacuét KP/] c HarHeTaTebHBIMU ccTeMamu riutadus. CI16.BT'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2018, 1. pec.

3. B. B. Kynarun, B. C. Ky3sMuues. . Teopusi, pacuéT ¥ MpOEKTUPOBaHHe aBUAIIMOHHBIX ABUTaTeIel 1
SHepreTUUeCKUX yCTaHOBOK. MockBa: MammHoctpoenue, 2020, si1. pec.

4. B. B. CaxuH. . YCTPOICTBO U fieiicTBUe SHepreTrueckux oobektoB. CI16.BT'TY "BOEHMEX" um. []. ®.
Ycrtunoga, 2008, 1. pec.

5. B. E. Anemacos, A. @. [IperanuH, A. [1. Tumyn. . Teopus pakeTHbIX ABUrarened. M.:
MaiurHoctpoenue, 1980, 210 3ks.

6. E. M. Bunorpazos, E. C. ITorexux. OCHOBBI IPOEKTHPOBAHKS ABUTATe/ el TeTaTebHBIX armiaparoB. Y.
II Cucrema nogauu. BI'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 1990, 47 3K3.

7. E. C. Ilotexun, 0. H. ®unmumoHoB. OCHOBBI TPOEKTUPOBAHHS ABUraTesiell jeTaTe/bHbIX anrnaparos. Y.
IIT ITpoektupoBanue kamep. BI'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 1990, 43 3k3.

8. M. B. To6bpoBosibcKuii. . JKHIKOCTHBIE pakeTHbIe ABUTaTesid. OCHOBBI MPOeKTHpOoBaHus. M.: M3a-Bo
MI'TY um. H. 3. baymana, 2016, s51. pec.

9. M. C. IIItexep. . Torvea 1 paboure Teja pakeTHLIX ABurareseii. M.: MarmHocTpoenue, 1976, 3/1. pec.

10. FO. B. AnuckeBuy, A. A. JleBuxuH. . OcHOBBI ycTpotictBa v Teopuu XKP/I. CT16. 5T TY "BOEHMEX"

uM. [1. @. YcruHoBa, 2016, 26 3k3.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:
He TpeOyeTcsl.
5.3. Ilepuoguueckue U3gaHus:

1. BeCTHHK BO3[yIITHO-KOCMUYECKOH 0O0POHEI;
2. [Ipurare/b.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS JUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. https://urait.ru/ — I'maBHast — Obpa3oBaresnbHast riar¢opma FOpaiit. [is By30B U CCy30B..
CoBpemeHHbIe TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;

//www.rfbr.ru/rffi/ru/li - ITonmHOTEeKCTOBAs 3/IeKTPpOHHAs OMOIMOTeK UICKOT H
http:// rfbr.ru/rffi/ru/library - IToHOTEKCTOBAs 37eKTPOHHAA OMbMMoTeka Poccutickoro goHzaa
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMmbl, mpaBuia, CTaHZApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIioHHbI# ITOpTas ITPaBOBOM MH(POPMALUH.
5.5. TIporpaMMHOe 0becrieueHue:
He TpeOyeTcsl.

5.6. ndopmalirioHHbIe TeXHOIOTUH:

B3anMogelicTBre ¢ obyuaroufumucs nocpegcreom SMOC Moodle BT TY «k 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. Ayautopusi ¢ YMC/IOM MOCaZIOUHBIX MeCT He MeHbIIIe KOJTMUeCTBa 00yUaromuxcsl.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM 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
OHEPTETUYECKUE ACIEKTBI TEIIVIOBbIX MAILITNH

AnHoTanusa paboueii nporpaMMsl

Ouctuminia SHEPTETUYECKUE ACIIEKTHI TEIIJIOBBIX MAIIIWH siBisieTcsl AUCLUTIAHOM
obsa3arenbHONM 4yacTH O70ka 1 mporpaMMbl MOATOTOBKM I0 HampasiaeHuio 24.05.02 IIpoekmupoeaHue
asUAYUOHHBIX U pakemHbIX O0guzamesnell. [lucLurivHa peanusyeTcs Ha (akynbreTe A PakeTHO-KOCMUYeCKas
texuuka BI'TY "BOEHMEX" um. [1.®. Ycrunoa kadenpoit A8 IBUTATEJIN 1 DHEPT'OYCTAHOBKU
JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-5 CriocobeH TMPOBOIUTL MOUCK, CUCTEMATU3UPOBATh W aHAM3UPOBATh MH(OPMAIIUIO TI0 KOHCTPYKTUBHBIM
Y CXeMHBIM pellleHUsIM CyLLeCTBYIOIIeN pakeTHO-KOCMUUEeCKON TeXHUKU U UX 3JIEMEHTOB.

CojiepkaHue JUCLUIIIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C 0CO3HaHHWEM COLIMAIbHOM 3HAUMMOCTHU
cBoeli Oymymieli mpodeccuu, o0maZiaHueM BBICOKOM MOTHBAIMEN K BBINOJHEHUIO TpOdeCcCHOHATBHOM
nesitenibHoCcTH (OK- 8);

TBOPYECKMM TIPHHATHEM OCHOBHBIX 3aKOHOB eCTeCTBEeHHOHAyUHbIX [JUCLWIUIMH B TpodeCcCHOHaIBHOM
JlesiTe/IbHOCTH, TIpUMEeHeHWeM MeTOOB MaTeMaTUuecKOro aHaiu3a W MOJeNdpOBaHMsl, TeOpeTHUeCKoro MU
JKCriepuMeHTanbHOro uccienoBanus (OK-10);

CTIOCOOHOCTBIO TPUMEHSTH CITOCOOBI PArfMOHABHOTO WCTIO/Tb30BAaHUSI CHIPLEBBIX, YHEPTETUUECKUX U APYTUX
BHJIOB PECypCOB B TIpollecce OTPAaOOTKHM W TIOCTEAYIOIIEr0 M3TOTOB/IEHWS, U SKCIUTyaTaljuu aBurareneid JIA
(OK-18); crocoOHOCTBIO CAMOCTOATEILHO TPHUOOpPEeTaTh C TIOMOINbI0 WH(OPMAIMOHHBIX TEXHOJOTHH |
WCTI0/Ib30BaTh B TIPAKTUUECKOW JIeATeSbHOCTH HOBBIE 3HAHWSI U YMEHUs, B TOM UHC/Ie B HOBBIX 00/1acTsX
3HaHUM, HEeIOCPeACTBEHHO He CBsi3aHHbBIX co cdepoii aesTensHOCTH (OITK-6).

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble UHTEPBA/IbI B
cnemyronumx dhopMax:
e IMarHocTUYeckas pabora;
e KOHTDOJIb TIOCEIaeMOCTH;
e BOMPOCHI /|15 TEKYIIIETO KOHTPOJIS;
e KypcoBas pabora.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OO6m1as TPyZI0EMKOCTh OCBOEHHUSI [UCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIMHEL
MIpelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHS (34 u.), mpakTtuyeckue 3aHatusa (17 4.), camocTosTensHas pabora
ctyzeHta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OHEPTETUYECKUE ACIIEKTBI TEIIVIOBbIX MAILIINTH

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
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.

HaumenoBaHue padoThI Pexkomenjyemas 1ureparypa prm:{?éKOCTb’
Pazgen 1. Tepmunosorus, onpefenenusa. TM Kak 3Hepronpeo0pa3syoniasi cHCTeMa.
1O. B. AnuckeBuy, A. A. JleBuxyH. . OCHOBBI yCTPOWCTBA
N3yuenune ocHOBHOM 1 u treopuu JKP/: CITI6.5T'TY "BOEHMEX" um. []. ®.
JIOTIO/THUTETEHOM JIUTepaTyphl YctrHosa, 2016 (1)
o 6
Teme paszena. [loaroroeka K M. B. [106poBo/ibCKuii. . JKUIKOCTHbIE PAKETHbIE
MPaKTUUeCKOMY 3aHATHUIO asurarenu. OcHOBBI poekTupoBanus: M.: 3a-s0 MI'TY
uM. H. 3. Baymana, 2016 (1)
Wroro no pasgeny 1 6
Pa3pen 2. TM c BbITeCHUTE/IbHOM CHCTeMO MUTaHUA.
Vi3yueHHe OCHOBHOI 1 B. B. glaXI/IH. .. yc]'T[gO]?ls:lr“BO '?Bﬂegg&l/]lge X3|I'{epreT1/It(I§CKHX
JIOTIO/THUTE/TbHOM JINTepaTyphl 10 obnexros: CIIO. Y 'BO . [1. ©. 10
TeMe YctrHoBa, 2008 (1-2)
paszena
A. A. JleBuxuH, FO. B. AnuckeBuu, A. A. I'ana/pkyH. .
TT0/rOTOBKA K [PAKTHUECKOMY Teopust pakeTHbIX ABuraresneii: CI16.BI'TY "BOEHMEX"
3AHSITHIO um. [I. @. Yeruroa, 2021 (1-2) 5
B. E. Anemacos, A. @. [Iperanus, A. [1. TummH. . Teopus
Bemonxenve pasgenos KII pakeTHBIX BUrareseii: M.: MammHoctpoenue, 1980 (1-2) 20
Wroro no pasgeny 2 35
Pa3pen 3. Cucrems! HagayBa (CH).
N3yueHue oCHOBHOM U
JIOTIONHHUTeNLHOl JIUTepaTyphl 110 M. C. H_ITexevp. . TortuBa 1 pabouue Tejla pakKeTHbIX 5
Teme pasziena nBuraresieit: M.: MamuHoctpoenue, 1976 (1-3)
TP D ———————— B. A. Ilunuyk. . DHepretrueckuil pacuét JKP/I c
3aHiTHm p y HarHeTaTebHLIMU cucTeMamu niutanus: CI16. BT TY 5
"BOEHMEX" um. 1. @. YctuHoBa, 2018 (1-3)
BeinosiHenue pasgenos KII 12
Wroro no pasgeny 3 22
Paspen 4. Cucremsbl 3anmycka U oTk/aoyeHus TM.
Vi3yueHHe 0CHOBHOI U E. C. Ilorexun, HO. H;CDI/I]'II/IMOHOB. OCHOBBI
[IOTIOTHITe IbHOR MiTepaTypi rio | IPOEKTHPOBAHHS BUraTe/Ieii IeTare/IbHbIX anraparos. 4. 5
TeMe III IMpoektrpoBanue kamep: BI'TY "BOEHMEX" um. /1.
paszena
®. Ycrunosa, 1990 (1-4)
TToArOTOBKA K MPAKTUUECKOMY E. M. Bunorpazos, E. C. ITotexuH. OCHOBbI
3AHSTHIO MPOeKTUPOBAHNS ABUraTesiell jeTaTe/bHbIX anrnaparos. Y. 5
IT Cucrema nopaun: BI'TY "BOEHMEX" um. 1. ®.
Brmonnenue pasgenos KII Ycrunosa, 1990 (1-3) 12
Wroro no pasgeny 4 22
Paspen 5. IIpo6siema perynupoBanusi TM 1o peXXHMHBIM M YHepreTH4ecKuM rapaMeTpam.
N3yueHue 0CHOBHOM U B. B. Kynarun, B. C. Ky3smuues. . Teopus, pacuéTt u 8
JIOTIO/THUTETEHOM JINTepaTyphl 110 TIPOEKTUPOBaHKE aBUALIMOHHBIX /IBUTaTeeld 1
TeMe paszesna
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SHepreTUUeCKUX yCTaHOBOK: MockBa: MallMHoCTpoeHue,
2020 (1-4)

Wroro no pasgeny 5 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
9HEPIETNYECKUE ACIEKTHI TEIIZIOBBIX MAIIIMH

®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 KOHTDOJIb TIOCELIAeMOCTH;

e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e KypcoBas pabora;

e  5K3aMeH.

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
Kontposns nocemaemocty He MeHee 50% /IEKLMOHHBIX U MPAKTUUECKUX 3aHSITUM.

Bompochl A/isi TEKyIero KOHTPoJIs
1) Knaccudukariysi TerioBbIX MallliH 110 TIPUPO/ie MCII0Ib3yeMOM SHEPTHH.
2) Kamepa cropaHusi U ra3oreHeparop.
3) TTHeBMOTH/IpaBIMYECKUE CXEMbI C BEITECHUTE/ILHOHN crucTeMoli muTanusi. CriocoObl 0becreueHust BLICOKON
3¢ peKTUBHOCTY UCIIO/Ib30BaHKMS B COCTaBe JieTaTe/IbHOrO arrapara.
4) HarHeTarenbHble CUCTEMBI ITATaHUSI OTKPBITOTO TUTIA U C I0)KUTaHWEeM TeHepaTOpHOTO Ta3a B KaMepe.
O611me 0c00eHHOCTH XapaKTePUCTHK.
5) DHepreTuueckuii pacueT (JJ1s1 pa3/IMUHbIX TUIIOB FreHepaTopoB, TIPY HAJIMUUW WK OTCYTCTBUU B CUCTEME
"OycTepHBIX" HACOCOB U T.IL.).
6) O611He 0cO6eHHOCTH CIOCOO0B 06eCcTieueHUsT BLICOKOU 3HepreTryeckol ahdekTuBHOCTH TM
7) HazHaueHue U TUIIBI CUCTEM HaJyBa.
8) ComnocraBuTenbHbIN aHanu3 xapakTepucTUK CH pa3nmuuHbIX THIIOB.
9) Crioco0ObI 0becrieyeHHsi MHOTOPa30BOCTH 3aITycKa.
10) CucreMsl BoCIJITaMeHeHUS.

KoHTpoJsibHOE MeporpusTHe CUUTaeTCs BbIIIOJIHeHHBIM [IPY I10/1y4eHUU 75% IpaBUIbHBIX OTBETOB.

KypcoBas padora
Oobmtas Tema KP: «ObocHoBaHWe 00/TMKA U PEKUMHBIX [TapaMeTPOB SHEPTeTHUeCKOW YCTaHOBKH C
CUCTeMaMH MMUTAHUS OTKPBITOTO THIIA U C OXKUTaHUEM TeHEePATOPHOTO ra3a B KaMmepe».
B KauecTBe UCXOHBIX JAHHBIX 7151 BbiroHeHus1 KP 3afatorcs:
- COCTaB TOIUTUBHBIX KOMIIOHEHTOB, UCTO/b3yeMbIX TM;
- Tra TM (IpUMeHUTENBHO K «ITyCTOTe»);
- Ha3HaueHue TM;
- 0co0ObIe TpeOOBaHUS K XapakTepucThkKamM TM (eciiv OHU OTOBapUBAKOTCS).

Kypcogas pabota nipezicTaB/sieTcsi B TiedaTHOM BH/ie B hopMaTe, COOTBETCTBYIOIINM «I10/I0KEHUIO O TTOps/Ke
OpraHu3al[iy U TIPOBe/IeHUs KYPCOBOTO MPOEKTHPOBaHUSI 00yUaroIIrXCsi 110 00pa30oBaTeibHLIM ITpOrpaMmMaM
cpeziHero npogdeccoHaIBLHOTO 00pa30BaHUs M BICIIero o0pa3oBaHus - IporpaMMam OakasiaBpuara,
rnporpaMMam crneuanuteTa, nporpammam Maructparypbl’ CTO.BI'TY.CMK-K5-21-2023» ot 25 utong 2023 1.
3ammuyTa KypcoBoi paboThI MPOXOJUT B opMe JOK/Iaa CTYAEeHTa M0 BLIMOTHEHHOW paboTe U OTBETOB Ha
BOMPOCHI UIeHOB KoMHCCUH. B xofe 3ammthl KP o0yuaroiyecs A0/DKHBI IPOAEMOHCTPHUPOBATh KY/IBTYPY PeUr
TIPY U3/I0)KEHUM CBOUX MBIC/IEH, IOTUUHOCTh B TIOCTAHOBKE U U3JIOKEHUU MaTepHasia, HeobXomumele
Haua/bHbIe 3HaHUS 110 CYIeCTBY 00CY>K/]aeMOH TeMBI.

B cniyuae, ecin ohopmiieHre KypcoBasi paboTta v TioBefieHHe CTy/leHTa BO BPeMs 3allJUThl COOTBETCTBYIOT
yKa3aHHBIM TPeOOBaHUSM, CTYJEHT I0JyYaeT OIeHKY:
- OLIEHKA «OTJIMYHO» BBICTAB/SIETCS, TIPY MPABUIBLHOM BbITIONHEeHUH KP, MpaBU/IbHBIX OTBETOB CTY/I€HTA Ha
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Bonpockl npenogasaresisi oT 90 go 100%;

- OL|eHKA «XOPOIIIO» BLICTAB/ISIeTCSI, TPY He3HAUMTe/bHBIX OIMOKax B coziep>kaHiu KP, ipaBU/IbHBIX OTBETOB
CTy/ZleHTa Ha BOIIPOCHI Iperozasaress oT 75 5o 90%;

- OLIeHKA «Y/JOBIeETBOPUTE/IEHO» BBICTAB/ISIETCS, TIPY He3HAUMTEebHBIX OMOKax B cogep>kannu KP,
MpaBUIbHBIX OTBETOB CTY[EHTa Ha BOIPOCHI Tpernojasaresisi oT 50 go 75%.

- OL|eHKa «He 3all[UTU/I» BbICTAB/SIeTCS, IIPY 3HAUMTE/IBHBIX OLIMOKax B cofepskaHuu KP, pu fomnyiieHnn
MIPUHLMITHAIBHBIX OIIMOOK B OTBETAaX Ha BOIIPOCHI IPEIofiaBareyisi - MPaBI/IbHBIX 0TBeTOB MeHee 50%.

JK3aMeH
JorycK K 3K3aMeHY BBICTaBJISIeTCS B C/Tyuae nocelieHus: He MmeHee 50% JIEKITMOHHBIX W TTPAaKTHUeCKUX
3aHSITHM 1 3alUII[eHHOTO KypCOBOTO ITPOEeKTa.

OK3aMeH NPOBOAUTCS B (hOPMe YCTHBIX OTBETOB Ha BOMPOCHI K3aMeHalMOHHOTo Ousieta. OLieHKa 3a K3aMeH
BBICTABJIAIETCS 110 Pe3y/ibTaTaM OTBETOB Ha 2 BOMPOCa 3K3aMeHallMOHHOro Ousera:

«OTJIMYHO» - TIOJTHBIN OTBET Ha 2 BOTpOca OuieTa U BO3MOXKHbBIE JIOTIOJTHUTE/IbHBIE BOITPOCHI;

«XOpOIIIO» - He3HAUMTe/TbHbIE 3aMeYaHus Ha OTBETHI 110 2 OCHOBHBIM BOTIPOCAM U HETOJTHbIE OTBETHI Ha
JIOTIO/THHTE/TbHBIE BOTIPOCHI;

«Y/IOBJIETBOPUTE/ILHO» - HETIOJTHbIE OTBETHI Ha 2 BOMpoca OuieTa, OTCYyTCTBHE OTBETOB HA OT/Ie/TbHbIE
JIOTIOJTHUTE/TbHBIE BOTIPOCHI;

«HEeY/I0B/IETBOPUTE/ILHO» - HETIO/IHBIM OTBET Ha OAMH BOIIPOC OW/eTa, OTCYyTCTBHE OTBeTa Ha BTOPOH 1
JIOTIOJTHUTE/TbHBIE BOTIPOCHI.

Borpockl 5K3aMeHalMOHHBIX OUIeTOB:

1. PakeTHsili gBurarens (TM). OcHoBHbIe mapaMeTpsl TM

2. MeToj, 5KBHMBa/IEHTOB TP aHa/ln3e COBOKYTHOIO BIMSHHUS XapakTepucTHuK TM Ha 3¢ eKTUBHOCTh
ucronb3oBanusl TM B cocrage JIA.

3. MaccoBbliit 9KBHBajieHT . [IpyMep MCTI0ML30BaHMS B 3afladaxX ONTUMU3AIMM XapaKTepUCTUK TM.

4. TorMMBHBINA MaCCOBBIN KBHBaJIEHT . [IpriMep MCTIOIB30BaHUSA /IJIS1 OTITUMHU3ALIMY XapaKTepucTuk TM

5. TM ¢ COBMeIIEHHbIMU U Pa300ITIeHHBIMM UCTOYHMKAaMU MacChl ¥ 3HepPrur. ComoCTaBUTe/bHBIN aHAIN3
MaCcCOBO-3HepreTUUeCKUX XapaKTePUCTUK U YCJIOBUI UCTIONb30BaHMUS.

6. Kamepa u razoreneparop TM. AHaiu3 pe;KUMHBIX 0COOEHHOCTEe! U YCJIOBUM ONTUMHU3Al[UM XapaKTePUCTHUK.
7. 3aBUCUMOCTb AHa/u3 3aBUCHUMOCTU

8. Biusnue 1 Ha 3¢ deKTUBHOCTD HCIo/b30BaHusl TM B cocTaBe JIA.

9. MaccoBsiii pacxof, pabodero Tesia cucTeMbl HagryBa 6aka («O») — HCIOb30BaHKEe OCHOBHBIX KOMITOHEHTOB
11 reHepatuu pabouero tesia CH ( HCIT oTKpBITOTO THIIA C TIPeIHACOCAMU)

10. MaccoBblii pacxofi pabouero Tesia cUcTeMbl HaziyBa 6aka («I'») — UCIo/b30BaHe OCHOBHBIX KOMITOHEHTOB
n1s reHepatiyu pabouero tesia CH (HCIT oTKpBITOrO THIA C MPeJHacoCaMHu).

11. 3aBUCUMOCTE (BapUaHT OrpaHUYeHuUs U ).

12. 3aBUCKMMOCTD (BapHaHT OrpaHUYeHUs U ).

13. kamepsl 1 geuraresis TM. OOImye yCI0BUsI ONTUMM3ALMN PeXXUMHBIX rlapameTpoB TM ¢ HCIT oTKpbITOro
THUIA.

14. Pacxop pabouero Tesa CUCTEMbI HafiyBa 6aKOB MPU UCTIOb30BAHWH [I/IA HA/ITyBa TPETher0 KOMIIOHEHTa
(N2x)

15. Crioco0s1 perynupoBanus Tsiry gsuraresneid ¢ HCIT oTKpBITOTO THIIA U € JOXKATaHHeM. [IprMepbl CXeMHBIX
pearmm3aiiuii. CorocTaBUTeIbHBIN aHaIU3.

16. TM c HarHeTaTe/IbHBIMU CUCTeMaMHU IMUTaHUs OTKPBITOro Tuna. OnTrManbHOe JaByieHue B Kamepe ().

17. MoujHocTb «mnojkKaunBatoiijero Hacoca» THA TM c HarHeTaTe/IbHOM CUCTeMOW MUTAHUS U JOXKUTaHUEM
BOCCTaHOBUTE/ILHOTO reHepaTOPHOro rasa B Kamepe.

18. ITotepu «#a THA» TM ¢ HCII otkpsitoro tumna. OneHka noreps. [Tyt MUHUMUA3ALIAA.

19. TM c HarHeTaTenLHOM CUCTEMOM MUTaHUSI OTKPBITOrO TUMa. . ONTUManbHOe JaBieHue B KaMepe.

20. Cucremsl utadysi TM TOTUIMBHBIMK KOMIIOHEHTaMH. B 3aBUCUMOCTH oT Tura CI1

21. Cratnueckuii sHepreTudeckuii pacuer TM c HarHeTare bLHOW CUCTEMOW ITUTAaHUS OTKPBLITOTO THUIIA.
Ba3oBble ycoBUs 1 0011jasi METO/IMKA pacuera.

22. BycrepHble HarHetatenbHble arperatsl (BHA) u mpegnaacocs! (ITH). Oco6eHHOCTH OLIeHOK XapaKTepUCTUK
ocHOBHBIX THA B cucremax nurtanug ¢ BHA u [TH

23. Crarnueckuii sHepretrueckuii pacuetr TM ¢ HCII oTkpbITOro THMNa (BapyaHT - C JBYXKOMITOHeHTHbIM I'T).
24, Cucrema Hagayea (CH) c xpaHenuem pabouero tena (PT) B kKoM cocTosiHur. CxeMHast peasiu3anus (Ha
TpuMepe HU3BeCTHBIX peltieHuit). OnpezeneHye MolfHocTH Hacoca PT CH

25. OripefesieHre MOLIHOCTH TpeIHacoca CUCTeMbl uTaHust TM (sHeproobecrieueHue - 3a CueT 0TOOpa YacTH
KOMIIOHEHTa M0C/ie OCHOBHOI'O HAacoca).

26. Crarnueckuii sHepretrueckuii pacuetr TM ¢ HCII oTKpbITOro THMNa (BapyUaHT - C OHOKOMIIOHeHTHbIM ['T' 1
OyCTepHBLIMM HAaCOCaMH).

14



27. JHepretudeckuii pacuer TM c HCII oTKpeITOro THma (BapMaHT UCIOIb30BaHKE TPEThEro KOMIIOHEHTA /1Sl
MPOAYLIMPOBaHMUs pabouero Tesia TypOUHBI).

28. OripeiesieHre MOII[HOCTH HACOCa, repekaunBatoiriero pabouee tesio CH (TormuBHBIX 6akoB «O» 1 «I'») B
>KAJKOM COCTOSTHUM (Harpumep, ).

29. CraTnueckuii sHepreTuueckuit pacuer TM c HarHeTarebHON CUCTEMOM ITUTAaHUS OTKPBITOTO THTIA
(BapuaHT - C MCI0/Ib30BaHHEM FeHepaToOpHOTro rasa Jyjisi HaziyBa baka).

30. Pacxog pabouero tesia CH TOT/TMBHBIX 6aKOB (BapHUaHT C UCIIO/H30BAaHUEM JIOTIOJTHUTETLHOTO KOMITOHEHTA
B JKUJKOM COCTOSTHUM — N2).

31. TM c poxkuraHveM reHepatopHoro rasa. O0ias xapakrepucTrka. ©akTopsl MOBILIEHNs TIPH Mepexozie K
«JOKUTaHUI0». MaKcuMasbHOe iaBjieHNe B Kamepe.

32. DHepretuueckuii pacuer ITM c goxXUraHreM reHepaTOpHOTO Ta3a (BapyaHT — C OKUCAUTeNbHbIM ['T)

33. Ouepretrueckuit pacuet JITM c J0o’KATaHHEM reHepaTOPHOTO Ta3a (BapHaHT — C OKUCTUTeNbHBIM [T 1
TIpeIHacoCaMHm)

34. DHepreTrueckuil pacueT TM ¢ A0’KUTraHUEM reHepaTOpPHOTro rasa (BapyaHT — ¢ OKUCIUTeNbHeIM I'T" 1
WCII0/Tb30BaHKEM T'eHepaTOPHOTO ra3a J/isk HaJ[yBa TOTUTUBHBIX OAKOB)

35. DHepretuueckuii pacuet ITM c goxxuraHreM reHepaTOpHOTO ra3a (BapyaHT — C BoccTaHOBUTeNbHBIM ['T))
36. TM c fo)kuraHueM reHepaTOpPHOTIO rasa B Kamepe. JHepreTuueckuii pacuet (BapyuaHT — C AByMs
rasoreHeparopamu). OrpeZiesieHue pacxofia reHepaTOpPHOro rasa .
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe EE
3aHATHA B o =
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KOHTaKTHOM Sa| Sg g %
o ¢dopme z g g E T i
o5 o s% E3 = O
& g HaumeHoBaHue pa3jesoB 1 b g = [ i 5 oNe]
E = JUAAKTHYECKHX eIHHHUI] g o = § E E : 5 g E E
: 5P EEsE CE | £
SRR HIEL 2
= % b=
= N =
= o
Pazpen 1. Tepmunoorus, KOHTDOIE
4 7 |onpepenenusi. TM kak 12 6 4 2 6 20 Hoce ag MOCTH
JHepromnpeodpa3syias cucreMma. B
Bonpocs! as
y TeKyIero
4 7 Paspgen 2; TM c BbITeCHUTE/ILHOH 60 | 25 18 7 35 25 KOHTDOITA,
CHCTeMO! NUTaHMA.
Kypcosas
pabora
4 | 7 |Pasgen3.Cucrembi Hagaysa (CH). 32 | 10 | 6 | 4 | 22 15 Kowrpors
rocelaeMoCTH
KonTtposns
MoCelaeMOCTH,
4 7 Paspgen 4. Cucremsl 3amycka 1 30 8 4 4 29 20 Borpocs! s
orkrouyenusa TM.
TeKyl1ero
KOHTPOJISA
Pazpgen 5. IIpo6iema
4 - [Pery1MpoBaHus TM no 10 2 2 0 8 20 Kypcogast
PEeXMMHBIM U SHepreTu4ecKum pabota
napamMerpam.
Bcero 3a 7 cemecTp 144 | 51 | 34 17 93 100
Bcero no guciumn/nHe 144 | 51 34 17 93 100
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Onenounblie MaTrepuansl mo gucuumiudie JHEPI'ETUYECKUWE ACITEKTBI TEITJIOBBIX
MAINIIVH

ITIK-5 - CnocofGeH npogodunib NOUCK, cUCTeMamu3upoeans U aHaau3upoeantb UHGopmMayuio no
KOHCMPYKIMUBHbIM U CXeMHbIM pellleHUsIM cyujecmeyioujell pakemHo-KoOCMUYeCcKoll MexXHUKU U UuX
3/1eMeHmoe8

Ne 1 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET
UeM ormpefienisieTcs MJIOTHOCTD TOI/IUBA PT
Ne 2 TIpouwTaiiTe TEKCT M 3alUILUTE pa3BePHYThI 000CHOBAHHBIN OTBET
Ha uto yKa3biBaeT pa3o0I€HHOCTb HCTOYHHUKOB MacChl U SHeproodecreyeHys JBUraTesis
Ne 3 TIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
ConocraBeTe cxemy YKP/] ¢ cucTeMoli ypaBHEHUH SHepreTHyeckoro banaHca /st JAHHOW CXeMbl

1) )KP/I ¢ HacocHO cucTeMoli Toflau OTKPBITOTO THUIIA C IMOAKAYMBAIOIIIMMHU arperaramu
2) JKP[] c HacOCHOM CHCTEMOM1 1T0/jau OTKPBITOTO THIA

3) XKP[ c nByms rasoreHeparopamu 1 THA B cvcTeMe NUTaHUs JBUTraTeIs

a)
NI = _W;"— + _;'\,.r:GP.
6)
Ng=Ng . 69 l
NZ¥ = NZ¥* . Q)
N.=NZ +NZ* (3
B)
Np=Ng - (1)}
3"1?;?0 = J'l,r;:p ...... {2 } |
‘M;al; = N:x ...... {3 } |
4M;‘;P = ﬁ,f:q? ______ {4 } ]
r)
oK ox T - 1
Ner =Ny = Zax =Vor —or o o)
‘?EI"?&:.'
NEeNToglom L @
[ R fop ) }?::I? ,r?;:;' g
Npy =Ny 4+ N7= + N° ®
N, = N_:'-' @
J"UFIB =J ':q {i)

Ne 4 TIpouMTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBHE TEPMUHOB U OMpe/esieHrH

1) JBuraresnb
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Ne 5

Ne 6

Ne 7

2) TypboHacocHbIl Arperar
3) ABTOHOMHBIH ABUTaTe b
4) T'a3oreHeparop

5) Kamepa jBuraressi

a) Arperar B COCTaBe TPaHCIIOPTHOTO YCTPOMCTBA, 06eCreurBaroL|ii ero repeMelieHue B
IIPOCTPAHCTBE

0) Bxmrouaemasi B coctaB JKP/] c HarHeTaTeIbHOM CUCTeMOM NUTaHUst cOOpKa Hacoca (HacoCoB) C
obecrieunBaroleii ero (1x) pabory TypouHoi

B) /IBUraresib B COCTaBe TPAHCIIOPTHOTO YCTPOMCTBA, He TpeOyroluii 1/1st 0becreueH s
(GYHKLIMOHMPOBAaHKS BHEIIHUX 110 OTHOLLEHHWIO K TPAHCIIOPTHOMY YCTPONCTBY KaKMX-TMO0 UCTOYHHUKOB
Macco- WM 3HeproobecrieyeHus

r) Arperat XKP/I, obecreunBaroIui, B paMKax peaiu3ariud pabouero rnporiecca, npeobpa3oBaHue
XUMHWUYECKON HepruM TOI/IMBA B KWHETUUECKYH0 HEPrUI0 HalpaB/AeHHOTrO MOCTYIaTe/IbHOTO IBHKEeHHUS
HCTEeKarolMX B OKpY’Katoljee POCTPaHCTBO MPOJYKTOB CrOPaHHUs

1) DHeprorpeoOpa3yoLIHii arperar, UCIOIb3yeMbli /1715 TIPOAYLPOBaHUs paboyero Tena TypOUHEI

e) Yacth pabouero o6bémMa Mexkay (hOpCyHOUHOH rO/IOBKOM KaMephl M CEUeHHEeM Tepexo/ia eé
MPOTOYHOTO KaHasia B COTVIOBYIO YaCTh, B KOTOPOM MeXaHHW3MaMH FOPEHUS Pean3yeTcs U, 1o
CYIIIeCTBY, 3aBepIliaeTcs peoOdpa3oBaHre XUMHUECKOW SJHEPIUU HEelPEPBIBHO MOCTYMAOIIEro B KaMepy
JKP/I TorutiBa B TETJIOBYFO SHEPTHIO €ro TPOYKTOB CrOPaHKs

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

[ToBbIlIeHe ye/bHBIX SHepreTuuecKUux xapakrepuctyk KP/I ripu riepexofie K JOXKUTaHUI0
reHepaToOpPHOTO Ta3a 00yC/IOBINBAETCS:

1) ycTpaHeHueM IO0Teph XMMHUUeCKO SHEPTHH, CBI3aHHBIX CO COPOCOM B OKpysKarolijee IpOCTPAHCTBO
oTpaboTaBIiiero Ha TypOMHe TeHepaTOpHOro rasa

2) OTKPBIBAIOLIMMUCS B 3TOM C/Tyuae BO3MOXKHOCTSIMH yBestuueHust Ly
3) Oba yTBepK/IeHUs BepHbIE

4) Oba yTBep>kaeHus] HeBepHbIe

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPAaBUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThI, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Kakuie 0CHOBHbIe TpeOOBaHUsI TIPEBSIBISIOTC K CUCTEMaM Ha/ilyBa TOTIUBHBIX 6aKOB?

1) 6e30TKa3HOCTb AEHCTBYS U 00ecrieyeH e 3aJaHHOTO PeKMMa Ha/ilyBa C OTpe/ie/IeHHON TOUHOCTBIO
2) Masiast Macca ¥ HebosibIie rabapUThbl 37IEMEHTOB CUCTEMbI

3) yno0CcTBO 1 6e30MacHOCTb KCITyaTaluy

4) obecrnieueHrie HaubOJTbINIEH BETMUMHBI YI€TBHOTO UMITY/IbCA JABUTATe s

HPOQHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBLIBaIOLL]I/Ie Bb160p
OTBETOB

ITnist uero HeoOXOAUM Ha/ZIYB TOTJIMBHBLIX 6AaKOB C HACOCHOM CUCTEMOM MO/jauu’?

1) ans obecrieueHyst 6eCKaBUTAI[MOHHOM PabOThl HACOCOB Ha BCEX pPeXXMMax PabOThI ABUraTeIs
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Ne 8

Ne 9

2) AJ1s ycTpaHeHUsI IPOBaJia JlaB/ieHus B 0akax B MOMEHT 3aITyCKa JIBUTaTerst
3) NS yCKOPeHUsI BbIX0/ja IBUTATe ISl Ha PeXKUM (YMeHbllleHre Mpe/iCTapTOBbIX PacXof0B TOIUIMBA)
4) i yBeIMUeHUs TeMIepaTyphl B KaMepe CropaHust

5) /7151 TOBBIIIIEHNS TIPOYHOCTH OAKOB MPU BO3/IEMCTBUU HA HUX OCEBBIX CKUMAIOIIMX HAarPy30K

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPaBUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

YeM oripe/ie/isieTcst BLIOOP CUCTEMBI HaJiiyBa OakoB?

1) KOHCTPYKTUBHOM CXeMOU paKeThl

2) pU3MKO-XUMUYECKUMH CBOMCTBAMU KOMITOHEHTOB TOTTHBA

3) TpeboBaHMEM ObecriedeHUs] MUHUMATbHON MacChl KOHCTPYKLUH
4) yno6cTBO 1 6€30TMaCHOCTH IKCIUTyaTal[uu

5) obecrnieueHreM HaUOOJIBINIEH BeTMUMHBI Y/IeTBHOTO UMITY/IbCA IBUTATE]IS

ITpounTaiiTe TEKCT U YCTAaHOBUTE M10C/I€,0BaTeIbHOCTh

Hepe‘—II/ICHI/ITe 3Tarsl 000CHOBaHKe 00/IMKa U PEXXVMMHBIX MMTapaMeTpPOB BHEPFETquCKOﬁ YCTAaHOBKHU C
CHUCTeMaMHM IMUTaHWA OTKPBITOT'O TUIlA U C JOXXWUT'aHWEM I'eHEPAaTOPHOI'O I'a3d B KaMepe:

1) ObocHoBanue 06smKa 1 mapameTpoB TM c HarHeTaTeNnbHOW CUCTEMOW MIUTAaHUSI 3aMKHYTOTO THIIa (C
JOKUraHleM TeHepaTOpHOTo Tasa)

2) AHanu3 3a/laHKisA, pacCyET M OTITUMMU3AI[Us TTapaMeTpoB pabouero rporiecca MPpUMEeHUTETEHO K
BapMaHTy 3aZaHus (c yuétom Ha3HaueHus1 TM, ypoBHS NPOM3BOJUTETLHOCTH, TOTIJIMBHOM Maphl)

3) ObocHoBaHME 00/MKa ¥ TTapaMeTpoB TM ¢ HarHeTaTe/bHOU CUCTEMOM MUTAHUS OTKPBITOTO THUIA

Ne 10 ITpouuTaiiTe TEKCT ¥ yCTaHOBUTE 110OC/Ie[0BaTeIbHOCTh

Pacnonokure cxemsl 2KP/I B nopsifike yBe/IMueHUs C/I0KHOCTY pacyeTa peXXUMMHBIX 1apaMeTpOB
SHepreTUYeCKOW YCTaHOBKM C CUCTeMaMM NMUTaHUsl OTKPBITOTO TUTA U C JOKUTaHHUEeM FeHepaTopHOro
rasa B KaMmepe:

1) JKP/l c 0fHOKOMIIOHEHTHBIM ra30reHepaTopoM Ha TPeTbeM KOMITOHEHTe

2) JKP]I ¢ ByXKOMIIOHEHTHBIM ra30reHepaTopoM Ha OCHOBHBIX KOMIIOHEHTaXx TOIL/IMBA

3) XKP[ c neyxkomrioHeHTHbIM I'T" 1 nogkauvBatomymu arperaramu B HCIT

4) JKP/] c 0JHOKOMITOHEHTHbIM T'a30reHepaTopoM (SHEProHOCUTE/Ib — KOMITOHEHT TOTI/IUBA)

Ne 11 TTpouuTaiiTe TeKCT, BeIOepUTE MPAaBUIbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBLIBAIOLIHE BEIOOD

oTBeTa
TennoBas MallliHa — 3TO:

1) mpeobpa3oBaTe/ib MEXaHUUYECKOH (POPMbI SHEPIMHU B TEILJIOBYHO

2) nipeobpa3oBaresib TET/IOBOM JHEPIUU B SHEPTUI0 UHOU (HOPMBI (MeXaHUUECKYIO, 3IeKTPUUeCKYI0) U
BKJ/IIOUaeMblii, Harpy¥Mep, B TOM YKCJie, ¥ B COCTaB TPAHCIIOPTHBIX YCTPOWCTB B TOM UKC/Ie U /st
obecrieueHUs1 X NepeMelleHus B IPOCTPAHCTBE

3) npeobpazoBaresib 37eKTpUUeCckoi (OPMbI SHEPTHH B TEIUIOBYIO
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Ne 12 TTIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKTE apryMeHThI, 000CHOBBIBAIOITHE BBIOOD
oTBeTa

MoriHocTh Kakoro arperarta B cocraBe THA JKP]I c HarHeTaTebHOM CHCTeMOM ITUTaHUS OLIeHUBAeTCs
SHepro3arparaMy Ha BBOJ, OKUC/IUTE/ISI B KAMEepY JBUraTesist

1) Hacoca roprouero
2) Typbunsl THA

3) Hacoca okucuTesist
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