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

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

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

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma IIpoeKkTHpoOBaHHe PAKeTHBIX IBUTaTe/Ieii TBepAoro ToIInBa
MO/TOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Cnenpaaurer
®opma o0yueHHs OuHas
dDakynbTeT A PakeTHO-KOCMHY€CKOH TeXHUKH
Beinyckaroman Kadeapa A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
AIIITAPATOB
Kadeapa-pa3padorunk paboueit A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
NporpaMMabl AIITITAPATOB
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
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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
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa A8 IBUTATEJIN U DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
[Munuyk Bnagumup AdaHackeBuy, [1.T.H., TTpodeccop, ripodeccop

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

3aBepytomumii kKadeapoi JlesuxuH A.A., K.T.H., JIOLI.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

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

3aBepytomuii kadesapoii JleBuxuH A.A., K.T.H., JOLI.




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:

I[ICK-3.5 — crnocobHOCTb TPOBOAUTL IIOUCK, CHCTEMAaTW3WpOBAaTh M AHANMM3WPOBAaTh HMH(GOPMALMIO 110
KOHCTPYKTUBHBIM U CXeMHBIM pellIeHUsIM CyIL[eCTBYIOIIell paKeTHO-KOCMUYeCKOM TeEXHUKHU U UX /1eMEHTOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-3.5

3HAHUS:

¢dbopMrpoBaHHe y CTyZeHTa CHCTeMbl 3HaHWM, OXBaTblBarolledl pa3HooOpasve THIIOB CXeMHBIX U
KOHCTPYKTHBHBIX DeIIeHWM TeruioBbix MawmH (TM), ompepensitoimieli Ha CTagdd pa3pabOTKW TPUHLUIILI
000CHOBaHWs WX TMapamMeTpPoOB, CIOCOOOB ONMTHMH3aLWK, 0becrieueHUs MaKCUMasbHOW 3HepreTHueCKOM
3¢ dekTUBHOCTH ucroNb3oBaHUit TM B cOCTaBe pas/MUHOTO Ha3HAUeHUS] SHEPreTUYeCKUX CHUCTEeM,
Oasupyrolieicsa Ha GhyHIaMeHTalbHBIX TIpe/ICTaBaeHus X 0 TM Kak C/I0)KHOM TeXHUYeCKOW CUCTEME;

MoZie/ib  (PU3NUeCKUX TIPe/ICTaB/IeHU O CXeMHBIX pelleHHsX, COCTaBe, YCAOBHN 3KCIUTyaTal[udl
(YHKLMOHAIbHOM Ha3HayeHUH BXOASIIMX B coctaB TM arperatoB, pacuéTHble MeTOAMKHU OLIEHKH MX Pabourx
rapaMeTpoB;

NMOTpeOHOCTH,  OCHOBHBIE  CIOCOOBI M PeCcypChbl  TOBBIMLIEHWS  TEXHUKO-3KOHOMHUUECKUX,
9KCIUTyaTallMOHHBIX M 9KOJIOTMUeCKHX XapakTepucTuk TM;

KOMITIEKC ~ XapaKTePUCTHK, OTpeJeNsiou[iX TeXHUKO-9KOHOMUUYeCKHe, SKCIUTyaTallioHHble U
9KOJIOTUYeCKHe XapaKTepUCTUKU (TlapameTpsl 3 dekrrBHOoCTH) TM;

YMeHus:

Croco0Bl ONTUMM3ALMH TlapaMeTpoB 3¢dektuBHOCTH TM € y4éTOM BapMaTHBHOCTA WX arperaTHoOro
COCTaBa, CXeMHBIX pellleHW{, Ha3HaueHWs M YCJIOBUM SKCIUlyaralud; (OpMHUPOBAaTh W  UCIOIb30BaTh
MareMaThdeckoe obecriedeHue [yt OI[eHKHM OCHOBHBIX TEXHUKO-3KOHOMHUECKUX XapaKTepUCTUK TM ¢ yuéTom
BapUaTUBHOCTH WX Ha3HAuUeHUsI, CXEMHBIX pellleHnH, cocTaBa pabourX TOTUTMBHBIX KOMITO3UIIHM;

HABBIKU:

000CHOBaHMsI BbIOOpa M pa3pabOTKM BapHaHTOB CXeMHbIX peleHMid TM ¢ yu4éTOM BapuaTUBHOCTH WX
HasHayeHWs, 0a30BbIX pabouyMx TMapamMeTpOB, COCTaBa pPabOUMX TOIIMBHBIX KOMITO3ULIWH; BBIMOJTHEHUS
SHepreTUUeCcKUX pacuéToB.



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 JUCILUTIIMHBI SBJsIeTCS 0CHOBOM Ayt ocBoenus guciuruivid: IPOEKTUPOBAHUE N
KOHCTPYVUPOBAHUE PAKETHBIX JIBUTIATE/IEMI HA TBEPIOM TOIUIMBE, PACUET U
IMPOEKTUPOBAHUE AT'PETATOB BPA, TEOPUS N IIPOEKTUPOBAHUE XUJKOCTHbBIX
PAKETHBIX JIBUTATEJIEN.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-7 — CriocobeH KpUTUYECKU U CUCTEMHO aHa/IM3UPOBaTh JI0CTHXKEHUS OTPac/iv
[IBUTATe/IeCTPOEHUSI U IHEPTeTHUECKON TEXHUKH U CIIOCOOBI UX TTPUMEHEHMS B TTPOGheCCHOHATbHOM
KOHTEeKCTe

¢ TICK-3.3 — CriocobeH MpoBouTb paboThI 10 06pab0TKe, aHA/TH3Y Pe3y/IbTaTOB SKCIIEPUMEHTATBHBIX
WCCeJOBaHUM, UCTIBITAHUM paKeTHBIX JIBUTaTesell U UX 3/1eMeHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.
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Pazpen 1. Pasgen 1. Tepmunosiorus, onpeaenenus. TM Kak sHepronpeoGpasyoiias
cucrema. MarepuasibHasi Macca ¥ SHeprus - GakTopsl obecredenys GyHKIMOHMpoBaHus. TM.
3 6 OcHoBHble napametpsl TM. CuicteMa skBHBaneHTOB. Knaccudukarus TM no npupoze 12 6 4 P 6 15
chomﬁyemoﬁ SHEepPruu. T™ ¢ COBMEILIeHHBIMU U paEOGIL[EHH};IMI/l HUCTOYHHUKAMH MaCChl 1
SHepruu. CprKTy'le:Iﬁ coctaB. OCHOBHbIE SHepreTHUyecKue arperarbsl U CUCTEeMBI. OGLLU/IE
XapakTepucTHKH. O6/1aCTH UCTI0/b30BAHMSL.
Pazpen 2. Pazgen 2. TM ¢ BbITeCHHTe/ILHOW CUCTeMOMW nUTaHusA. [THeBMOTH/paB/IMyecKye
cxeMbl. DHepreTHuecKuil pacueT (/151 pa3/IMUHbIX TUIIOB FeHepaTopOB, PY HA/IMUUK UK
3 6 OTCYTCTBUHM B cCHCTeMe "OyCTepHbIX" HaCOCOB U T.I1.). HarHeTaTe/ibHbIe CUCTeMbI UTAHUS 60 o5 18 7 35 15
OTKPBITOI'0, 3aKPBITOT'O THUIIA. cDaKTOpl:I, OﬁECHe‘-Il/IBalOLLu/Ie BO3MO>XHOCTH TTOBBIIIEHUS
5(eKTUBHOCTH TIPU TIepexozie K J0KUTraHuMIo. JJaBieHne B KaMepe Kak KpUTepHit
sdexTuBHOCTH. OrpaHnueHus ypoBHeil JaBneHuii B kKamepe. [TpyMepbl CXeMHBIX pelleHHH.
Pazpen 3. Paspen 3. Cucremsl Haaaysa (CH). HasHauenue. Turnsl CH. CH c ra3oBbiM
aKKyMy/IITOPOM JfiaB/eHusi. ABToreHeparopHble CH (rasoreHepatopHble, ucriapurensHsle, CH
C XpaHeHHemM paﬁoqero TeJjia B )KUAKOM COCTOSTHUH, CHc HH)KGKHHeﬁ peareHToB B OCHOBHOM
3 6 6ax, CH ¢ nonrponHbiM paciuvpeHneM PT B 6ake, CH ¢ TOPOXOBBIM aKKyMyJISITOPOM 32 10 6 4 22 25
nasnennss, "CH" ¢ Bcriomorare/ibHbIMK Hacocamu). Tpe6oBaHust K pabouemy tey CH.
CornocraBuTe/bHbINA aHamu3 xapakrepuctik CH pa3nuuHbix TUnoB. Crioco6bl MOBBILLIEHHs!
s¢dextnBHOCTH CH.
3 6 Paspen 4. Paspen 4. Cucremsl 3anycKa # oTK/aoueHuss TM. Pa3HOBHHOCTH 3arycKa. 30 8 4 4 2 25
Crioco0b1 obecrieuenvist MHOI'0pa3oBOCTH 3aITyCKa. CuCTeMBbI BOCIJIAaMEHEHUS.
Paspaen 5. Pazgen 5. IIpo6iema perynupoBanusi TM 1o pe)XMMHBIM U HEpreTHYeCKHMM
3 6 napamerpam. OO611jast XxapakTepuCTHKa Crioco60B 1 ciucTeM perynuposanus TM ¢ ciucremMamu 10 2 2 0 8 20
TIATaHKS! OTKPBITOTO THIIA U C /JO)KUTaHHUEM.
Bcero 3a 6 cemecTp 144 51 34 17 93 100
Bcero no gucuuninHe 144 51 34 17 93 100
3.2. AyAuTOPHBII NPAKTUKYM
Oo0nemMm,
No Homep u HaiMeHOBaHUe pa3jesa
Tema NPAKTHYECKOI'0 3aHATUA aya.
n/o JMCIMIL/TUHBI
yacoB
Pasgen 1. Paspen 1. Tepmunonorusi, |TepmuHosorus, onpepenenus. TM kak
1 |onpepenenus. TM kak 3HepromnpeoOpasytomas cucreMa. Pacuér u 2
3Hepronpeo6pa3y}0Lua51 cucreMa. uccjaenoBaHue TeMnepaTypHof/’I 3dBUCHUMOCTHU
2 BHepr eTHYe CKUI pacqéT TM c HarHeTare/ILHLIMU 4
CHUCTeMaMU IMNUTaHUA OTKPBITOI'O TUIIA
Pazpen 2. Pazgen 2. TM c 3 = ~ lzf M
BBITECHUTEIbHOM CHCTEMOM MTHTAHYSL HepreTuieCkrr pacyeTt C HarHeTareJbHbIMHA
3 CUCTeMaMU MUTAaHUA U JOXKUT'aHUEM I'€HEPDATOPHOT' O 3
ra3a
4 Paszen 3. Paznen 3. CucteMsl HajyRa | [THeBMOTHAPABIMUECKHE CXeMBI U pabourie 4
(CH) XdPdKTEPUCTHUKU CUCTEM HAAAyBad
Paspen 4. Pasgen 4. Cucremel 3amycka
5 A A y CucreMsl 3amnycka U oTkmouenuss TM 4
U oTKIroueHuss TM.
Bcero 3a 6 cemecTp 17
3.3. CamocrosiTennbHas padora crygenrta (CPC)
Ne Homep 1 HaumeHoOBaHue pa3jena Oo0nemMm,
Copep)xaHue yueGHOro 3ajaHus
n/n AUCIIMII/TUHBI JacoB
Pazpen 1. Pasgen 1. TepmuHonorus, N3yueHuie 0CHOBHOM U AOTIOJTHUTE/ILHOMN
1 |ompenenenus. TM kak JIiTepaTyphl TeMe pa3zesa. [loarotoBka K 6
9Hepronpeo6pa3y}oma;1 cucreMa. MpaKTUUeCKOMY 3aHATUIO
2 Paznen 2. Pasgen 2. TM c BbITeCHUTe/bHOM |/3yueHre 0CHOBHOM U IOTIOTHUTE/IbHOMN 10
CHUCTeMO MUTaHU. JINTepAaTyphI I10 TeMe pa3aesia
3 IToaroroBkKa K IpakTUYeCKOMY 3aHATHIO 5
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4 Beinonnenue pasgenos KII 20
5 N3yueHne 0CHOBHOM U AOTIOTHUTETLHOMN 5
Pazpen 3. Pazgen 3. Cucremsl HagyBa JINTEPATyphl 10 TEMe pasjie/ia
6 |[(CH). [ToaroroBka K rpakThuyeCKOMY 3aHSATHUIO 5
7 BeirnosiHenue pasgenos KII 12
8 N3yyeHrie 0CHOBHOM U 1OMOJTHUTE/IBHON 5
Paznen 4. Pasznen 4. CucteMsbl 3anycka 1 JINTEPATYPBI 10 TEME pasje/ia
9  |oTtknroueHus TM. ITogroroBKa K MpakTUUeCKOMY 3aHSITHUIO 5
10 Beinosinenue pasgenos KII 12
Paszen 5. Pa3zgen 5. TTpobiema . N
11 |perymiposanmns TM 10 peXxuMHbIM i N3yueHnie 0CHOBHOM U /IOTIONHUTE/EHON 8
SHepreTUueCcKUM NapamMeTpam. /IUTEPATYPLITIO TEME pasAe/ia
Bcero 3a 6 cemectp 93
3.4. Kypcoras pabora
IIEPUO[
NCIIO/ITHEHUSA ITVTAHUPYEMOE
CONEPKAHME STATIA (uegemm BPEMHSI (uac)
ceMecTpa)
Oran 1. AHanu3 3a7iaHus, pacyéT ¥ ONTUMM3aLUs [1apaMeTPOB
pabouero mpoiiecca MPUMEHUTETLHO K BapUaHTY 3a/iaHus (C yUéTOM 2-3 4
Ha3HaueHust TM, ypoBHs IPOM3BOAUTENLHOCTH, TOTJTMBHOM Taphl)
Ortam 2. Q6OCHOBaHHe o6siuka 1 mapameTpoB TM ¢ HarHeTaTebHON 4-6 6
CUCTEMOU TTUTAHUS OTKPBITOTO TUTIA
Itan 3. O6ocHoBaHME 00/MKa ¥ TTapaMeTpoB TM ¢ HarHeTaTeTbHOM
CUCTEeMOMU TTUTaHUS 3aMKHYTOTO THMA (C JOXKUTaHWeM TeHepaTOPHOTO 7-11 6
rasa)
Iran 4. OdopmiieHne MOSICHATEILHON 3aNMCKY, BBITTO/THEHMEe 12-17 5
rpacduueckoi YacTH U 3alljiTa KypCOBOTO MPOeKTa
Bcero 3a 6 cemecTp 18
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJEJ/I1 CEMECTPA
1 2 3 4 5 |6 7 8 9 |10/ 11 12 | 13 | 14 | 15 |16|17
6 KIToc KIoc KITocKTToc|ZIP I%SIE KIToc|KIoc| P I%?IE KIToc|KTToc/KIToc 1}1;?}2 TIP|KTI

YcnoeHble 0603HaUEHUS:

P — nuarHocTuueckasi pabora;

KIIoc — KOHTpOJIb MOCeIaeMoCTy;

TekK — BOTIPOCHI /17151 TEKYILIETO KOHTPOJIS;
KII — KypcoBoii IpoeKT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[€HTOB TIPOBO/JUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cenyonmx popmax:
e UArHOCTUYeCKas pabora;
e KOHTDOJIb TIOCEIIAeMOCTH;
e BOIMPOCHI /AJIsl TEKYILIEr0 KOHTPOJIS;
*  KYPCOBOI TTPOEKT.

HpOME)KYTO‘lHaH dTTecTalus rMpoBOJUTCA B (i)OpMaXZ
¢ 5S5K3dMeEH.
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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/ — O6pa3oBarensHas miatdopma «FOpaiiT». /I By30B U CCY30B..
CoBpeMeHHbIe TPoQecCHOHANBHBIE Oa3bl 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
aeUAaYUOHHbIX U pakemHbix Oogueamesnell. JJUCLIMTIIMHA peanu3yeTcss Ha ¢akyabrere A PakeTHO-KOCMHUUECKOM
texuukd BI'TY "BOEHMEX" um. [J.®. YctunoBa kadenpori A8 IBUTATEJIN 1 SHEPTOYCTAHOBKU
JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-3.5 crocoOHOCTh MpPOBOAUTH TOMCK, CHCTEMAaTU3HUPOBATh M aHAAM3UPOBAaTh WH(OPMAIUIO IO
KOHCTPYKTUBHBIM U CX€MHBIM peIlIeHUsIM CyLLeCTBYIOIel pakeTHO-KOCMUUeCKOM TeEXHUKHY U UX 3/1eMEHTOB.

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 BOIMPOCHI AiJIs TEKYILero KOHTPOJIs;
e KYpCOBOI ITPOEKT.

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’
Pa3pen 1. Pasgen 1. TepmuHoJiorus, onpeaeienusa. TM Kak dHepromnpeoopasymoinasi CicreMa.
1O. B. AnuckeBuy, A. A. JleBuxyH. . OCHOBBI yCTPOWCTBA
N3yuenune ocHOBHOM 1 u treopuu JKP/: CITI6.5T'TY "BOEHMEX" um. []. ®.
TOTIO/THUTE/TLHOU JTUTepaTyphl YctuHOBa, 2016 (1) 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. Paspen 2. TM c BBITECHUTE/ILHON CUCTEMOM MUTaHUS.
Vi3yueHHe OCHOBHOI 1 B. B. CaxuH. . YcTpoiicTBO fl JleficTBUe 3|1'{epremqec1mx
JOTIOTHUTE/TLHOM MTEpATyPhI 10 o6wekToB: CII6.BT'TY "BOEHMEX" um. /1. ®. 10
Teme pa3yena YctrHoBa, 2008 (1-2)
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. Pa3pen 3. Cucremsl HagayBa (CH).
N3yueHue oCHOBHOM U
JIOTIONHHUTeNLHOl JIUTepaTyphl 110 M. C. H_ITexevp. . TortuBa 1 pabouue Tejla pakKeTHbIX 5
Teme pasziena nBuraresieit: M.: MaH_II/IHOCTp06§I/Ie, 1976 (1-3)
TIOArOTOBKA K MIPaKTHYECKOMY B. A. TIunuyk. . DHepretuyeckun pacuét KP/] ¢
SAHSTHIO HarHeTaTebHLIMU cucTeMamu niutanus: CI16. BT TY 5
"BOEHMEX" um. 1. @. YctuHoBa, 2018 (1-3)
Brimonnenue pasgenos KII 12
Wroro no pasgeny 3 22
Paspen 4. Pa3gen 4. CucreMsl 3anycka U oTK/aouenuss TM.
V3yueHue 0CHOBHOI 1 E. M. BuHorpazos, E\.} C. ITotexuH. OCHOBBI
[IOTIOTHITe IbHOM MiTepaTyps o | TPOEKTHPOBAHHA ABUraTe el JvlveTaTEIII:H])IX "::ll'[HapaTOB. 4. 5
Teme pa3yena IT Cucrema nopauu: BI'TY "BOEHMEX" um. 1. ®.
YctrHOBa, 1990 (1-3)
TToArOTOBKA K MPAKTUUECKOMY E. C. ITorexun, 10. H. ®unrumMoHoB. OCHOBLI
3AHSTHIO MPOeKTUPOBAHNS ABUraTesiell jeTaTe/bHbIX anrnaparos. Y. 5
IIT ITpoektupoBanue kamep: BI'TY "BOEHMEX" um. /1.
Brmonnenue pasgenos KII ®. YeruHoBa, 1990 (1-4) 12
Wrtoro no pasgeny 4 22
Paspen 5. Pa3zgen 5. IIpo6siema perysmpoBanust TM 1o pe)xHMHBIM U SHePreTHYeCKUM MapaMeTpaM.
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

12 27439




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 KypCOBOM ITPOEKT;

* 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
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.

KypcoBoii npoekTt
Oobmias Tema KIT: «O60ocHOBaHMe 00/THKa U PEXXUMHBIX TIADAMETPOB YHEPreTHYeCKON YCTaHOBKH C
CUCTeMaMH MMUTAHUS OTKPBITOTO THIIA U C OXKUTaHUEM TeHEePATOPHOTO ra3a B KaMmepe».
B KauecTBe UCXOHBIX JJAHHBIX /IS BBHITIOTHEHUS] KYPCOBOTO TIPOEKTA 3a/]aF0TCS:
- COCTaB TOT/IMBHBIX KOMIIOHEHTOB, UCIOb3yeMbIX TM;
- Tra TM (IpUMeHUTENBHO K «ITyCTOTe»);
- Ha3HaueHue TM;
- 0co0ObIe TpeOOBaHUS K XapakTepucThkKamM TM (eciiv OHU OTOBapUBAKOTCS).

KypcoBo#i IpoeKT 1peACcTaB/sieTcs: B TleuaTHOM BHjie B (hopMare, COOTBETCTBYIOUUM «I10/I0KeHHIO O TOpsTKe
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.
3armuTa KypCcoBOro MpoeKTa MPOXOJUT B JopMe JOK/Iaia CTY/eHTa M0 BLIOJTHEHHOW paboTe U OTBETOB Ha
BOMPOCHI 4IeHOB Komuccur. B xoze 3arutel KIT oOyyaroriuecs O/KHBI POIEMOHCTPUPOBATE KY/IBTYPY PeUur
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 opopmiieHre KypcOBOTO TIPOEKTa U TIOBe/leHNe CTY/IeHTa BO BPeMs 3allJUThl COOTBETCTBYIOT
yKa3aHHBIM TPeOOBaHUSM, CTYJEHT I0JyYaeT OIeHKY:
- OLIeHKA «OTJIMYHO» BBICTAB/ISIETCS, TIPY MPABUIBHOM BBITIOTHEHUH KYPCOBOTO TIPOEKTA, MPAaBUILHBIX OTBETOB
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CTyZleHTa Ha BOIpockl npenogasarens oT 90 fo 100%;

- OL|eHKA «XOPOII0» BLICTAB/ISI€TCS, TPY He3HAUYMTE/IbHBIX OIMOKaX B COZlep>KaHUU KypCOBOTO TPOEKTa,
NIpaBU/IbHBIX OTBETOB CTY/IeHTa Ha BOIIPOCHI Iperozasaress ot 75 10 90%;

- OLIeHKA «Y[IOBIeETBOPUTE/EHO» BBICTABJISIETCS, TTPY He3HAUMTE/IbHBIX OLIMOKaX B COJlep>KaHUU KYPCOBOTO
MpOEKTa, NMPaBUWIbHBIX OTBETOB CTy[€HTa Ha BOMPOCHI rpernojasaresi ot 50 g0 75%.

- OL|eHKA «He 3alUTU/I» BbICTAB/ISeTCs, ITPY 3HAUMTE/IBHBIX OLIMOKaX B COAep)KaHNH KyPCOBOTO MPOEKTa, IpU
JOTNYILeHNH TIPUHLAITHA/IBHBIX OIIMOO0K B OTBETAaX Ha BOIIPOCHI MPEIo/iaBare/is - IPaBH/IbHBIX OTBETOB MeHee
50%.

JK3aMeH
[Joryck K 9K3aMeHy BLICTAB/ISIETCS B CyTydae roceireHus: He MeHee 50% JIEKIIMOHHBIX U MTPAKTUYeCKUX
3aHATUN U 3alUILIEHHOr0 KYPCOBOI'O MPOEKTa.

OK3aMeH NPOBOAUTCS B (JOPMe YCTHBIX OTBETOB Ha BOIPOCHI 9K3aMeHalMoHHOro Oustera. OLjeHKa 3a 5K3aMeH
BBICTaB/ISIETCS 110 pe3y/bTaTaM OTBETOB Ha 2 BOIPOCA 9K3aMeHalMOHHOTo OusieTa:

«OTJIMYHO» - TIOJTHBIN OTBET Ha 2 BOrpoca O6ueTa ¥ BO3MOXKHbIE JIOTIOJTHHATE bHBIE BOIIPOCHI;

«XOpOLIO» - He3HAYNTe/IbHbIe 3aMeYaHHsI Ha OTBETHI 110 2 0CHOBHBIM BOIIPOCAM M HeTlOJIHbIe OTBEThI Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI;

«Y/IOBJIETBOPHUTE/ILHO» - HETIO/THbIe OTBETHI Ha 2 BOIIpoca Ouera, OTCYTCTBHE OTBETOB Ha OT/|e/TbHbIe
JIOTIOJTHUTE/TbHBIE BOTIPOCHI;

«HEeYZ0B/IeTBOPUTE/IEHO» - HEIO/IHBIM OTBET Ha OIMH BONPOC Ouseta, OTCYyTCTBHE OTBeTa Ha BTOPOM U
JIOTIOJTHUTE/TbHBIE BOIIPOCHI.

Bormpock! 3K3aMeHaroHHbIX OH/IeTOB:

1. PaketHniii Aurarens (TM). OcHoBHbIe mapameTpsl TM

2. MeTo/, 5KBUBaJIeHTOB IIPU aHa/ln3e COBOKYTIHOTO BMSIHHUS XapakTepucTuk TM Ha 3¢ ¢ eKTUBHOCTh
ucronb3oBanust TM B cocrage JIA.

3. MaccoBblIii 9KBHBajIeHT . [IpyMep MCTI0IB30BaHMS B 3afladaX OMTUMU3AINM XapaKTepUCTHK TM.

4. TonMBHBIA MacCOBBIN 5KBUBaJIEHT . [IpyUMep MCob30BaHUs /151 ONITUMHU3ALMY XapakTepucTuk TM

5. TM c coBMelrieHHBIMU U pa300IIleHHBIMIA UCTOUHUKAMU MacChl U 3Hepruu. CoTroCTaBUTeTbHBIA aHa/TH3
MacCOBO-HepreTUYeCKUX XapaKTepHUCTUK U yCJIOBUH MCTIO/Ib30BaHMUS.

6. Kamepa u razoreneparop TM. AHa/iu3 pe>KUMHBIX 0COOEHHOCTe! U YC/IOBUM ONTUMHU3AI[UM XapaKTePUCTHUK.
7. 3aBUCUMOCTb AHa/u3 3aBUCHMOCTH

8. Bisinve 1 Ha 3¢ deKTUBHOCTD HCIO/b30BaHusl TM B cocTtase JIA.

9. MaccoBblii pacxofi pabouero Tesia cUcTeMbl HajiTyBa 6aka («O») — HCIO/b30BaHKe OCHOBHBIX KOMITOHEHTOB
I reHepatiuu pabouero tesia CH ( HCIT oTKpBITOrO THIIA C TIPeIHACOCAMU)

10. MaccoBelii pacxof, pabouero Tejia CHCTeMBbI HazyBa 6aka («I'») — UCIo/Ib30BaHKe OCHOBHBIX KOMITOHEHTOR
nst reHepatyu pabouero teia CH (HCIT OTKpBITOrO THIA C MPeJHACOCAMHU).

11. 3aBUCUMOCTE (BapUaHT OTpaHUYeHHUs U ).

12. 3aBucuMOCTD (BapMaHT OTPaHUYEHUS 1 ).

13. kamepsI U gBuraresns TM. OOIHe yCIOBHS ONTUMHU3AIMU PeXXUMHBIX rTapaMeTpoB TM ¢ HCIT oTKpeITOTO
THIIA.

14. Pacxop pabouero Tesia CUCTeMbI Ha/jlyBa 0akOB TIPH UCIIO/Ib30BaHUU /1S HA/lyBa TPEThero KOMITIOHeHTa
(N2x)

15. Crioco0b! perymupoBanus Tsru asuraresieii ¢ HCIT oTKpBITOrO THTIA M C A0XKUTaHUEeM. [IpyuMepbl CXeMHBIX
peam3aifuii. CorocTaBUTeIbHBIN aHaIN3.

16. TM c HarHeTaTeLHBIMUA CUCTEMAMH ITUTAHWS OTKPLITOro THa. OnTHManbHOe faBiieHre B Kamepe ().

17. MoliHocTb «mnojKaunBatoiijero Hacoca» THA TM c HarHeTaTe/IbHOM CUCTeMOM MMUTAHUS U JOXKUTaHUEM
BOCCTaHOBUTEJILHOI'O FeHepaTOpHOro rasa B Kamepe.

18. ITotepu «#a THA» TM ¢ HCII otkpsitoro tumna. OneHka noreps. [Tyt MUHUMUA3ALMA.

19. TM c HarHeTaTe/bHON CUCTeMOM MIUTaHUs OTKPLITOro TUMa. . ONTUMasbHOe ZiaBjieHre B Kamepe.

20. Cucremsl nuTanusl TM TOMIMBHBIMM KOMIIOHEHTaMH. B 3aBUCUMOCTH OT Thna CI1T

21. Cratuueckuii s3HepreTrueckuii pacuer TM ¢ HarHeTaTe/IbHOW CUCTEMOM MUTAHUsS OTKPBITOTO TUTIA.
Ba3oBble ycioBus 1 0011jasi METO/IMKA pacuera.

22. ByctepHble HarHetaTesbHbIe arperatsl (BHA) u npegnacock! (ITH). Oco6eHHOCTH O1I€HOK XapaKTepHUCTUK
ocHoBHbIX THA B cucremax nutanug ¢ BHA u I[TH

23. Crarnueckuii sHepretrueckuii pacuetr TM ¢ HCII oTkpbITOro THMa (BapyUaHT - C ABYXKOMITOHeHTHbIM ['T).
24. Cucrema Hagayea (CH) c xpaneHnuem pabouero tena (PT) B >kuzkoM cocTosiHuu. CxeMHast peaiu3aius (Ha
TpUMepe U3BeCTHBIX peltieHnit). OnpezesneHre MolfHocTH Hacoca PT CH

25. OmpeziesieHre MOIIJHOCTY TIPeAHACOCA cUcTeMbl uTaHusi TM (3HeproobecrieueHue - 3a c4eT 0TOOpA YacTh
KOMIIOHEHTa oc/ie 0CHOBHOT'O Hacoca).

26. Cratuueckuii sHepretudeckuii pacuer TM c HCIT oTKpbITOro THIa (BapyUaHT - C 04HOKOMIOHeHTHbIM [T u
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OyCTepHBIMM HAaCOCAMHK).

27. Onepretuueckuii pacuetr TM c HCII oTKpbITOro THIa (BapUaHT UCIO/Ib30BaHME TPEThEero KOMIIOHEHTa /IS
TPOAIYIIMPOBaHuUs pabouero Tea TypOUHbI).

28. OnpeenieHre MOILHOCTH Hacoca, TiepekaurBaroiero pabouee Tesio CH (TormuBHBIX 6akoB «O» 1 «I'») B
>KAJKOM COCTOSTHUM (HaTipuMmep, ).

29. CraTnueckuii sHepreTHUeckuii pacuer TM c HarHeTarebHON CUCTEMOM ITUTAaHUS OTKPBITOTO THTIA
(BapMaHT - C UCIO/b30BAaHUEM I'eHePaTOPHOTO Ta3a /i HaziyBa 6aka).

30. Pacxop pabouero tesia CH TOM/TMBHBIX 6AaKOB (BapHUaHT C UCTO/Th30BaHUEM /IOTIOJTHUTETLHOTO KOMITOHEHTA
B JKUJKOM COCTOSTHUM — N2).

31. TM c poxkuraHveM reHepatopHoro rasa. O0ujas xapakrepucTrka. ©aKkTopsl MOBILIEHNs TIPH Tepexozie K
«JOKUTaHUI0». MaKcuMasbHOe iaBjieHe B Kamepe.

32. Duepretruecku pacuet JITM c gokuraHreM reHepaTOPHOTO ra3a (BapyaHT — C OKUCIUTeNbHBIM ['T')

33. DHepreTudeckuil pacueT JJTM c fijo)kuraHveM reHepaTOpPHOro rasa (BapyuaHT — C OKUC/IUTe/IbHbIM [T 1
rpeHacocaMm)

34. DHepreTuueckuii pacueT TM ¢ A0)KUTraHHUEM reHepaTOpPHOTro rasa (BapyaHT — ¢ OKUCIUTeNbHeIM ['T" 1
WCTI0/Ib30BaHNeM TeHepPaTOPHOTO ra3a Jjisi HaJlyBa TOTUTMBHBIX 0aKkoB)

35. DHepretuueckuii pacuer ITM c goXUraHreM reHepaTOpHOTO Ta3a (BapuaHT — ¢ BoccTaHoBUTeNbHBIM ['T))
36. TM c mo)kdraHveM reHepaTOPHOTO Ta3a B Kamepe. JHepreTHUecKuit pacuet (BapuaHT — C ABYMS
rasoreneparopamu). OripeiesieHre pacxo/ja reHepaToOpHOro rasa .
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. Pazgen 1.

3 6 TepmuHosiorus, onpegenesusa. TM 12 6 4 2 6 15 KoHTposnb
KaK Heprompeodpasymomasn T0CelaeMOCTH
cucrema.

Pazpen 2. Pa3zgen 2. TM c Bonpocs! ans

3 6 |BBITECHUTE/JTBHON CUCTEMOM 60 | 25 | 18 7 35 15 TeKyLLero
NUTaHUs. KOHTPOJISA

3 6 Pazpen 3. Pa3gen 3. CucreMsbl 30 10 6 4 2 75 KoHTposnb
Hajaaysa (CH). MOCeIIaeMOCTU

KoHTposnb
T10CeIaeMOCTH,

3 6 Paspgen 4. Pa3pen 4. Cucremsl 30 8 4 4 2 75 Borpocs! i
3amycka ¥ oTK/aruenus TM.

TeKylLLero
KOHTPOJISA
Pazpen 5. Pazaen 5. [Ipodiema

3 g |PerynMpoBanus TM no 10 ’ 5 0 8 20 KypcoBoii
PEeXMMHBIM U SHepreTu4ecKum MPOEKT
napamMerpam.

Bcero 3a 6 cemecTp 144 | 51 | 34 17 93 100
Bcero no guciuruinHe 144 | 51 | 34 17 93 100
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Kputepuu oneHuBaHus

IICK-3.5

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1l

Ne 2

Ne 3

Bonpocbl omKkpbimoz2o muna:

VIMeroTcst I IPUHLMITHAIbHBIE PA3/TMUMs MEXKAY PabourM peyKMMOM KaMephbI
[iBUTaTessl U ra3oreHeparopa

ITpu o6ocHOBaHMM 06/MKa XKP/I ¢ HACOCHOM CUCTEMOW MUTAHUS OTKPBITOTO THIIA
YUUTBIBAETCS, YTO ONTHMMAJILHOE JiaB/IeHHe B KaMepe JIBUraresis

ITpu o6ocHOBaHMM onTuMasbHOTO 00/Ka YKPII ¢ HCIT oTKpBITOTO THIIA
rpefyCMaTpuBaeT B TOM Uuc/ie (eC/IM He B MTePBYI0 OYepe/ib) OL|eHKY ONTUMaIbHOIO
YPOBHs JjaBjieHus B Kamepe PJI, kotopoe

[lBuraress B COCTaBe TPAHCIIOPTHOTO YCTPOMCTBA, He TpeOyrommuii A7t 0OecrieueHus
(YHKLJMOHMPOBAHKS BHEIIIHUX 110 OTHOLIEHHIO K TPAHCTIOPTHOMY YCTPONCTBY KaKHX-
/160 UCTOYHUKOB MacCo- WK SHeproobecriedeHust

Ectb nu pa3nyuns Mexxy MOHATUSIMU KUAKOCTHOM pakeTHbIN Auratens (XKPI) u
JKUIKOCTHAsI paKeTHasl JBUrarenbHas ycraHoBka (JKPIY)

IMTopaua Tor/MBa B KaMepy 3a CUYET cO37aHUsl U30BITOYHOTO, 110 OTHOLIEHHIO K Kamepe
cropanusi JKP]I, naBneHust B TOTJIMBHBIX Oakax OTBeuaeT 0COOEHHOCTM

Arperar JKP/I, obecrieunBaroLyii, B pAMKax peany3aliu pabouero mporecca,
nipeoOpa3oBaHre XMMHUUECKOW SHEPIUM TOTUTMBA B KWHETHUECKYIO SHEPTHIO
Harpas/IeHHOI'0 MOCTYIATe/IbHOTO JBYDKEHUS NCTeKaloIMX B OKpysKatolllee
NIPOCTPAHCTBO NPOLYKTOB CrOPaHUS

OHeprorpeoOpasyoLUii arperar, UCIoIb3yeMbli /715 IPOAYLIMPOBaHuUs pabouero Tesna
TYpOUHBI

YacTb pabouero o6bémMa Mexxy (hOpCyHOUHOH rO/IOBKOM KaMephl M CEUeHHUEM Mepexoia
eé NMPOTOYHOIO KaHasa B COIUIOBYIO 4acCThb, B KOTOPOM MeXaHW3MaMH FOpeHus]
peanu3yeTcs H, TI0 CyIIeCTBY, 3aBepIllaeTcs MpeoOpa3oBaHHe XUMHUYeCKOH SHePTryu
HeIpepbIBHO NocTymnaroiero B kamepy JKP/I TorvBa B TEIJIOBYIO HEPIHIO €ro
NIPOAYKTOB CrOpaHus

MO>KHO /1 TIPY PaCCMOTPEHNH OTHOCHTB >KUAKOCTHOM PakeTHsIN JlBUraressb K Kj1accy
TeIUIOBBIX MallllH

Bonpocbl 3akpbimozo muna:

[TpuHUMNMaIbHbIE Pa3IMuMs B YCIOBUSX (DYHKI[MOHUPOBAHUS aBUALIOHHBIX U
PakKeTHBIX JiBUTaTesel:

1) ABI/IaI_]I/IOHHbIe ABHUTI'aTe/IM OTHOCATCA K K/1aCCy HeEaBTOHOMHBIX

2) YcioBust BO3MOXKHOTO (DYHKI[MOHMPOBAHUSI aBUALIMOHHBIX U paKeTHBIX JBUTaTe/ielt
aHaJIOTUUHbI

3) PakeTHEbIe ABUT'ATE/IM OTHOCATCH K K/IdCCYy HEaBTOHOMHBIX

[MpuHIMTHa bHBIE TPeOoBaHMs K paboueMy Tejy CUCTeM HaZ[yBa TOTUIMBHBIX OAaKOB
KP[I

1) B kauecTBe paboyero Tesia CUCTeMbI Ha/IlyBa TOTUTUBHLIX 6akoB JKPII MOTyT OBITh
HCITO/Ib30BaHbI JIFOObIE ra3bl, KAK U UX CMECH

2) Pabouee Tesa cucTeMbl HaJIyBa ¥ TOTUIMBHBIN KOMIIOHEHT [JO/DKHBI OTBEUATh
TpeOOBAHMAM XHMHUECKOH U (pU3HUeCKOH COBMECTUMOCTH

3) PabGouee Tela CUCTeMbI Ha/IJyBa ¥ TOTJIMBHBINA KOMITIOHEHT /I0/DKHBI OBbITH
€aMOBOCIUTaMeHSTFOIIMUCS

Pacuéthbrii pexxum JKP/] obecrnieuriBaeT HAaUOOBILINH, TTPU TIPOUHX PABHBIX YCIOBUSIX,
yAeNbHBIA UMITY/IbC TSATU JABUTaTesst

1) obecrieunBaeT HaUOOBLLIMIA, P MIPOYMX PABHBIX YC/IOBUSIX, Y €/MbHBIN UMITY/IbC
TSITH IBUTATEJIS

2) obecrieyriBaeT HaMOOJIBILIYIO, TIPU MTPOYMX PAaBHBIX yCIOBUSIX, Temriepatypy B KC
JBUraresns
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

3) obecrnieurBaeT HaubOIBITIEE, TIPU MMPOYMX PABHBIX YCIOBUSX, fiaieHue B KC
[BUTaTesns
Typb6onHacocHsiii Arperat (THA) — 3To:

1) Bkirouaemasi B coctap JKP/I c HarHeTaTe/IbHOM CUCTEMOM MUTaHKUsI COOPKa Hacoca
(HacocoB) ¢ obecrneunBaroliieli ero (ux) paboty TypOUHOM

2) cbopka, BK/IroueHUe KoTopoi B coctap JKP/I c HarHeTaTe/lbHON CUCTEMOM MUTAHUS
SIBJISIETCSI HEeTTpaBOMepHOM

3) BrrouaeMasi B coctaB JKP/] ¢ BeITeCHUTETBHOM CUCTeMOM nuTaHus cOOpKa arperaros
HaziTyBa OaKoB

ObecrneyeHHe CUHXPOHHOTO OTIOPOYKHEHUSI TOTUTUBHBIX OAKOB CITIOCOOCTBYeT
MUHUMU3ALMN He0OXO0IMMOT0 rapaHTUMHOTO 3araca TOTIUBa B cocTtase JIA:

1) crioco6CTBYeT yMeHbLIeHHI0 He0OX0AUMOT0 TapaHTHITHOTO 3araca TOT/IMBa B COCTaBe
JIA

2) criocobCTBYeT yBeTMUeHUI0 HeoOX0IMMOT0 TapaHTHIHOTO 3araca TOTUTHBA B COCTaBe
JIA

3) He B/IMsIET Ha 3arac TOTUIMBA B cocTaBe JIA
Arperar B cocTaBe TPaHCIIOPTHOTO yCTPOMCTBA, 00eCIieunBalolUii ero rnepeMelieHye B
MIPOCTPAHCTBE — 3TO:

1) BykcupoBuuk
2) [ToHsATHE, He TIOAJIeXKalllee OrpeeneHUt0
3) Konéca

4) [1Burarenb
TeroBast MallIMHaA — 3TO:

1) npeobpa3oBaTe/ib MEXaHUUECKOH (POPMBI SHEPTHU B TETLJIOBYHO

2) npeobpa3oBare/ib TET/IOBOM IHEPIUU B SHEPTUI0 UHOM (HOpPMBI (MeXaHUUECKYIO,
3/1eKTPUYECKYI0) U BK/IF0OUaeMblid, HarlpyuMep, B TOM UHC/ie, U B COCTaB TPaHCIIOPTHBIX
YCTPOWCTB B TOM 4HC/Ie U Jijisi obecrieueHust MX MepeMellleHHs B IPOCTPaHCTBe

3) npeo6pasoBareb 371eKTpUUeCKOii (YOPMbl SHEPTUU B TEIJIOBYIO
MorHocTs Kakoro arperara B coctraBe THA JKP/I c HarHeTaTe/bHOUM CHCTEMOU
[IUTaHUs OLleHUBAaeTC sl SHepro3arparamMy Ha BBOJ, OKUC/IUTeJISI B KaMepy ABUraresist

1) Hacoca roprouero
2) Typounst THA

3) Hacoca okucnutens

IMopaua TorvBa B Kamepy KP/I ripu pa3rpy>keHHbIX Oakax 3a CUeT CO3/jaHus
M30BITOUHOTO M0 OTHOILIEHUIO K KaMepe CropaHusi JaBJieHus B TOTUIMBHBIX MaruCTpasIsix
riepe/| BBOZIOM TOI/IMBA B KaMepy OTBeyaeT 0COOeHHOCTSIM:

1) BBITECHUTE/TBHOTO CIIOCO0A TMTUTAaHUST TOTUTUBOM
2) HaTHeTaTe/BLHOTO CIOCo0a MUTaHWS TOTTUBOM

3) Kanmu/ISIPHOTO CIIoco0a MUTaHUs TOTUTUBOM
CylI1ieCTBYIOT /M TIPUHLIMITHA/IbHBIE OTpPaHUYeHus JjaBjieHus: B kamepax JKPI ¢
JOKATaHHeM TeHepaTOPHOro rasa:

1) Ha. TIpex/e Bcero, 00yC/IOBIeHHbIE OTPAaHHUEHHOCThLIO PECYPCOB

sHeproobecrieuerus THA U yKa3bIBaroIMMU, TAKKMM 00pa3oM, Ha CyIIleCTBOBaHHE
CBOWCTBEHHOI'0 [IBUTaTe/t0 MaKCUMa/bHO JOCTWKUMOTO JJaBleHus B Kamepe.
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2) Het

3) Ha. Ipexxzie Bcero, 00yc/IOB/I€HHbIE OTPaHUYEHHOCTBIO TEMIIEPATyPhl B KAMepe
CTOpAHUS [IBUTATEIS
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