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 ITpoeKTHpOBaHMe )XMJKOCTHBIX PAKeTHBIX JABHraTe/ el
TOATOTOBKH
YpoBeHb BbICIIIEr0 00pa3oBaHUsA Coenpanurer
®opma o0yueHHs OuHas
®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Beinyckaroman Kadeapa A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB
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:

ITICK-5 — criocobHOCTh MPOBOJUTL PAaCUEThI MPOLIECCOB B PAKETHBIX [IBUTATEJISAX, IPOYHOCTH U HAZIEKHOCTH
W3/ie/IMid U UX COCTaBHBIX 3/IeMEHTOB

[ICK-6 — crmocoOHOCTb TIPOBOAWTH TMOWCK, CHCTEMAaTH3UpOBaTb W aHA/IM3UPOBaTh WH(OpPMAIUIO 110
KOHCTPYKTUBHBIM U CXEMHBIM peIlIeHUsIM CyLL[eCTBYIOLIell paKeTHO-KOCMHUYeCKOM TeEXHUKHU U UX /1eMEHTOB

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
IICK-5

3HAHUA:

(opMHpOBaHHE Y CTyJeHTa CHCTEMbl 3HAHWM, OXBaThbIBarolled pasHooOpas3ue THUIOB CXEMHBIX U
KOHCTPYKTHBHBIX peIllleHuil TeryioBbix MammH (TM), ompepenstoijeii Ha CTafuu pa3pabOTKU TIPUHIUIIBI
000CHOBaHMSI WX TIapaMEeTpPOB, CIIOCODOB ONMTUMH3AlL[UHM, 00ecrieueHus MaKCUMajbHOW 3HepreThueCcKon
sddekTUBHOCTH WCMOMb30BaHME TM B coCTaBe pa3lMUHOrO Ha3HAYeHUS] HSHEPreTUYeCKUX CHUCTEM,
OasupyroLeics Ha pyHAaMeHTa/IbHbIX MPeCTaB/IeHUsIX 0 TM Kak C/I0)KHOM TeXHUUECKOH CUCTEME;

Mofieslb (U3UUECKUX TIPE/ICTABIEHUH O CXEMHBIX peIlleHUsIX, COCTaBe, YCAOBUHM JKCIUTyaTallud U
(YHKIIMOHAIBHOM Ha3HAUeHUW BXOAANIMX B cocTaB TM arperatoB, pacuéTHbIE METOIMKH OLIEHKH WX pabourx
TapaMeTpOB;

MOTpeOHOCTH,  OCHOBHBIE  CIIOCOOBI U pPECYPChl  TOBBIIIEHUS  TEXHUKO-3KOHOMUUECKUX,
9KCITyaTallMOHHBIX U 9KOJIOTMUECKHX XapaKTepHUCTUK TM;

YMeHuUsi:

Croco0bl OMTUMM3AIIMKU TIapaMeTpoB 3¢ddekTuBHOCTH TM € y46TOM BapUaTUBHOCTU WX arperaTHoro
COCTaBa, CXeMHBIX PEIIeHNH, Ha3HAYEHUS U YCIOBUIH 3KCIUTyaTal[|y;

HABbIKU:

BBITIOJTHEHUS IHEPTeTUUECKUX PACUETOB,

IICK-6

3HAHUSA:

KOMIIJIEKC ~ XapaKTEePUCTHK, OMpeJesioUX  TeXHUKO-JKOHOMUYECKHe, SKCIUTyaTal[ioOHHbIE U
9KOJIOTMUYECKHEe XapaKTePUCTHKH (mapaMeTphl 3dheKTUBHOCTH) TM;

YMeHuUsi:

(opMHpOBAaTh UM MCIMO/B30BaTh MaremMaTHueckoe obecrieueHue /i1 OIIEHKM OCHOBHBIX TEXHHUKO-
SKOHOMHUYECKUX XapaKTepucTuK TM ¢ yuéToM BapHaTMBHOCTM MX Ha3HAueHMsl, CXeMHBIX DellleHHH, cocTaBa
pabourX TOTTUBHBIX KOMITO3ULUI;

HABbIKU:

obocHOBaHMs BbIOOpA M pa3pabOTKKM BapMAHTOB CXEMHBIX pelieHnd TM C y4yéToM BapHaTMBHOCTH MX
Ha3HaueHus, 6a30BbIX pabOUMX MapaMeTpoB, COCTaBa pabOUKMX TOTIMBHBIX KOMITO3ULIUH.



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
ABUAYUOHHBIX U paKemHblx dguzamesetl.

Cg,qepmaHHe JUCLIUIUIMHBL ~ SBJSI€TCA  JIOTMYeCKUM npogosvkeHneMm aucuuiyimH:  OCHOBBI
YCTPOUCTBA M TEOPUUMN [BUTATE/IbHBIX YCTAHOBOK, TOIIUVIMBA PAKETHBIX

JBUTATEJIEV, IIPUBOPHI 1 OBOPY/IOBAHUE, OCHOBbI COBPEMEHHBIX TEXHOJIOT Y.

Cojiep)kaHue AUCIUILIMHBI SIBAsIeTCS 0CHOBOM /i ocBoeHus: gucuuiuivH: IIPOEKTUPOBAHUE U

KOHCTPYNPOBAHUE JKUJKOCTHBIX PAKETHBIX JIBUTATEJIEN, PACUYET
ITPOEKTUPOBAHUE TYPBOHACOCHBIX AT'PETATOB.

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

OITK-4 — CniocobeH oCyIeCTB/IsATh MPOdheCcCHOHANBHYIO AeATETbHOCTD C YUYETOM KOHOMHUE CKUX,

3KO0JIOTUYeCKUX, COLWMA/IbHBIX U IPYTHUX OFpaHI/I‘—IeHI/Iﬁ Ha BCeX 3TallaX >KMU3HEeHHOI'O LIKMKJIda TeXHHUYeCKUX

00BEKTOB aBUAI[HOHHOW H PAKETHO-KOCMHUECKOH TEXHUKH

OTIK-6 — CriocobeH 0oCyIIeCTB/IsATh KpUTHUECKUIN aHa/TN3 HayUHBIX JI0CTHXKEHUH B 06/1aCTH
aBUAL[MOHHOM M paKeTHO-KOCMUYeCKOW TeXHUKU

OIIK-7 — CriocobeH KpUTUYeCKU M CUCTEMHO aHaIM3UPOBATh JOCTH)KEHHS OTPac/Iu
JIBUTaTeIeCTPOEHUS U SJHEPTeTHUeCKOM TeXHUKU U CITOCO0BI MX MPUMeHeHHs B TTPOod)eCCHOHATEHOM
KOHTeKCTe

IICK-2 — Crioco6eH pa3pabarbiBaTh 3CKU3HBIN (TEXHUUECKUI) ITPOEKT (aBaHIPOEKT) 10 CO3JaHUI0
(MoJepHM3aLIMM) )KUAKOCTHBIX PAaKeTHBIX [JBUraTe/iell i UX COCTaBHBIX 3/IEMEHTOB

TTCK-4 — CriocobeH mMpoBoUTb paboThl 1o 06paboTKe, aHa/TH3Y Pe3y/IbTaToB SKCIIEPUMEHTATbHbBIX
WCCJIeJOBaHUM, UCTILITAHUM PAaKeTHBIX JBUraTeneil U UX 37IeMeHTOB

INCK-6 — CriocobeH NMpoBOAUTD TIOMCK, CUCTEMAaTU3UPOBaTh ¥ aHAM3UPOBaTh MHHOPMALIHIO T10
KOHCTPYKTUBHBIM M CXEMHBIM pellleHUsIM CYLLeCTBYIOLel paKeTHO-KOCMUYeCKOW TeXHUKU U UX
5/1eMeHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

Ay/MTOpHBIe 3aHATHS S
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Pazpen 1. Paspen 1. Tepmunosiorus, onpepenenusa. TM kKak
JHepromnpeodpasylomas cucreMa. MareprasbHasi Macca ¥ SHeprus - GpakTopbl
obecnieuenust pyHkimonuposanus. TM. OcHoBHble apameTpbl TM. Cucrema
3 6 sKkBHBazeHToB. Knaccudukauus TM o npupoze ucnosb3yeMoid sHeprin. TM ¢ 12 6 4 2 6 20 20
COBMeIIleHHbIMH U Pa300IIieHHbIMI HCTOYHHKAMU MacChl U 3Hepruu. CTPYKTYPHBIH
cocraB. OCHOBHbIE 3HepreTHUeCKHe arperarbl U cucreMbl. OOLLKe XapaKTePUCTHKH.
O6/1acTH UCTIOJTH30BAHMSI.
Paspen 2. Pasgen 2. TM ¢ BbITeCHHTE/IHHOM CHCTEMOW MUTAHUA.
ITHeBMOrHpaBIMUeCKre CXeMbl. DHepreTHUeCcKUi pacyeT (J/Is1 pa3/INuHbIX TUIIOB
TeHepaTopoB, ITPpU Ha/IMUYWKU WIH OTCYTCTBHUHU B CUCTEMe "6yCTeprIX" HacoCoB U
3 6 T.11.). HarHeTare/ibHble CHCTEMBbI TUTAHUS OTKPBITOTO, 3aKPhITOro TUMa. PakTopkl, 59 25 18 7 34 20 20
obecreynBaroIL{|ie BO3MOKHOCTH TOBBILIeHNs 3 (eKTUBHOCTH NpH Mepexoze K
oXuraHuo. [laseHre B Kamepe Kak Kputepuii s¢pdexkrrBHOCTH. OrpaHH4YeHus:
ypOBHeii laBnieHui B Kamepe. ITpuMepbl CXeMHBIX pelleHUH.
Paspen 3. Paspen 3. Cucremsl HapayBa (CH). Hasnauenne. Turet CH. CH ¢
Ta30BbIM aKKyMY/IATOPOM JlaB/I€HUS. ABTOFEHEPBTO})HLIG CH (raaoreHepaToprle,
ucnapuresbHele, CH ¢ xpaHeHHeM pabouero Tesa B KuzKoMm coctosiHuu, CH ¢
3 6 WH)KeKLiel peareHToB B 0CHOBHOM 6ak, CH ¢ nonutponHbM paciuupennem PT B 30 10 6 4 20 20 20
6ake, CH c mopoxXoBbIM aKKyMy/ISSTOPOM zaejenust, "CH" ¢ BcrioMorare/ibHbIMU
Hacocamu). Tpe6oBaHus K pabouemy Tesry CH. CornocraBuTe/bHBIN aHaIH3
xapakrepuctik CH pa3nuusbix TunoB. Crioco6b! nosbitueHust ¢ dexrnsHoctd CH.
Paspen 4. Paspen 4. Cucremsl 3anycKa 4 oTKarouenuss TM. PasHoBuHOCTH
3 6 3anycka. Criocobb1 0becrieueHrsi MHOrOpa3oBOCTH 3amycka. CucteMbl 28 8 4 4 20 20 20
BOCIUIaMeHeHUs.
Paspen 5. Pasgen 5. [Ipo61ema peryimpoBanusi TM 110 peXXUMHBIM U
3 6 9HepreTH4YecKHM napamerpam. O611jast XapaKTepUCTHKA CIIOCOO0B U CUCTEM 15 2 2 0 13 20 20
perynvpoBaHust TM c cucTemMamMu NMUTaHUS OTKPBITOI'O THUIIA U C JOXKUT'aHHEM.
Bcero 3a 6 cemecTp 144 51 34 17 93 100 100
Bcero no gucuuninHe 144 51 34 17 93 100 100
3.2. AyANTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep u HaiMeHOBaHuUe pa3jesia
Tema MNPAKTHYE€CKOIr'0 3aHATUA aya.
n/n AUCIUII/IMHBI
JacoB
Paspen 1. Paspen 1. Tepmunonorus, |TepmuHosorus, onpepenenus. TM Kak
1 |onpepenenus. TM kak 3Hepromnpeobpasytomas cucreMa. Pacuért u 2
3Hepronpeo6pa3y}0LuaH cucreMa. uccjaenoBaHue TeMnepaTypHoﬁ 3dBMCHMMOCTH
2 OHepreTudeckuil pacuét TM c HarHeTaTebHBIMU 4
CHUCTeMaMU IMNUTaHUA OTKPBITOI'O TUIIA
Pazgen 2. Paznen 2. TM ¢ 3 — — lzf M
BBITE CHUTE/ILHOM CHCTeMOM TTHTaHKSL. HepreTudeCkKrr pacyeTt C HarHeTtareJIbHbIMHA
3 CHUCTeMaMU IMTUTaHuA U JOXXHUT'aHWeM IreHepaTOpHOro 3
ra3a
4 Paszen 3. Paznen 3. CucteMsl Ha/iyBa [THeBMOTHIPABIMUECKHE CXeMbI U pabourie 4
(CH) XdpPdKTEPUCTHUKU CUCTEM HAAAyBad
Paspen 4. Pasgen 4. Cucremsl 3ammycka
5 A A y CucreMsl 3amycka 1 oTkmouenuss TM 4
U OTK/IroueHus1 TM.
Bcero 3a 6 cemecTp 17
3.3. CamocrosiTennsHas padora crygenrta (CPC)
No Homep n HaumeHOBaHMe pas3jesia Oompem,
Copep)xaHue yueGHOro 3ajaHus
n/n AUCIIMII/TUHBI JacoB
Pazpen 1. Pasgen 1. TepmuHonorus, N3yyeHuie 0CHOBHOM U OMOJTHUTE/IbHOMN
1 |onpegenenus. TM kak JIuTepaTyphbl TeMe pa3zesa. Iloarotoska K 6
JHePI: onpeo6pa3ymmaﬂ cucreMa. MpaKTUUeCKOMY 3dHATUIO
2 Pazpen 2. Pasgen 2. TM c BbITeCHUTe/NbHOU |/3yueHre OCHOBHOM U IOTIOTHUTE/IbHON 10
CHCTeMOH MUTaHU. JINTepAaTyphI I10 TeMe pa3aesia
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3 [ToproroBka K npakThyeCKOMY 3aHATHIO 4
4 Brinonnenue pasgenos KIT 20
5 N3yueHuie 0CHOBHOM U AOTIOJTHUTE/ILHOM 6
Paspen 3. Pasgen 3. Cucremel HagyBa JINTEPATYPBI 110 TEME pasjesia
6 |(CH). IToaroroBKa K IpakTUYeCKOMY 3aHATHIO 4
7 Brinonnenue paszgenos KIT 10
8 N3yueHne 0CHOBHOM U AOTIOTHUTETLHOMN 6
Pazpen 4. Pazgen 4. Cucremsl 3anycka u JINTEPATYPBI 110 TEME pasjiesia
9  |oTkmrouenus TM. [ToaroroBka K rpakThuyeCKOMY 3aHATHIO 4
10 Brmonnenue pasgenos KII 10
Pasgen 5. Pa3zgen 5. IIpo6iema . N
11 |perymaporanms TM o perammbm i N3yueHuie 0CHOBHOM U AOTIOJHUTE/ILHOMN 13
SHepreTHUUeCKUM TlapaMeTpam. /IUTEPATYPLI TI0 TEME pazAea
Bcero 3a 6 cemecTp 93
3.4. KypcoBoii npoeKT
IIEPNO]
NCIIO/JIHEHUS IVTAHUPYEMOE
CONEPKAHME STATIA (Hepenu BPEMHSI (gac)
ceMecTpa)
Oran 1. AHanu3 3afiaHusi, pacuéT ¥ ONTUMM3aLIUs TapaMeTPOB
pabouero mpoliecca MPUMEHUTETFHO K BapUaHTy 3aJaHus (C yUETOM 2-3 8
HasHaueHWst TM, ypOBHSI TPOM3BOUTETHLHOCTH, TOT/TMBHOM I1aphl)
Oran 2. QGOCHOBaHI/Ie 06/vka 1 napametpoB TM ¢ HarHeTaTeIbLHOR 4-6 12
CUCTeMOM TTUTaHUS OTKPBITOTO THTIA
Jran 3. ObocHOBaHYe 00/MKa U TlapaMeTpoB TM C HarHeTaTe/IbHOM
CHUCTeMOM TTUTaHUS 3aMKHYTOT0 THTIA (C AOXKUTaHUeM TeHepaTOpHOTO 7-11 12
rasa)
Jrarn 4. OdbopmsieHNe MMOSICHUTE/ILHOM 3aMCKY, BBITIO/IHEHHE 12-17 4
rpaduueckoi YacTH U 3allliTa KypCOBOTO ITPOEKTa
Bcero 3a 6 cemecTp 36
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVIMHBI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5 |6 7 8 9 |10 11 12 | 13 | 14 | 15 |16|17
6 KITocKIToc|KTToc KTToc| TP I}g}?}g KIToc|KIToc|/IP I%?Ig KIToc|KIToc KTToc I%SIE TTP|KIT

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTUueckasi paboTa;

KIloc — KoHTpOb TIOCeIaeMoCTH;

TexK — BOIIPOCHI /11 TEKYLL[er0 KOHTPOJIS;
KII — KypcoBo¥i IpOEKT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe HHTepBasbl B

cnenyrommx dpopmax:
e JIMarHocTuyeckas pabora;

* KOHTDOJIb [TOCELIaeMOCTH;
e BOIPOCHI AJIs1 TEKYILero KOHTPOJIS;
e KYPCOBOI ITPOEKT.

IIpome)xyTouHas arTecranusi IIPOBOAUTCS B hopMax:
e DK3aMeH.
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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-5 criocoOHOCTh MPOBOAMWTL PACUYETHI MPOLIECCOB B PAKETHBIX ABUraTe/IsX, IIPOUYHOCTH M HaAEKHOCTH
W3[e/Ui U UX COCTaBHBIX 3/IEMEHTOB;
[ICK-6 CrnocobHOCTb TIPOBOJUTH TIOMCK, CHCTEMaTW3UPOBaTh W aHAAM3UPOBaTh HMHGMOPMAIMIO TI0
KOHCTPYKTUBHBIM U CXeMHBIM pellleHUsIM CyIlleCTBYOIIel pakeTHO-KOCMUUeCKOM TeXHUKH U UX 3/IeMeHTOB.

CopeprkaHre JUCIUILITMHBI OXBAThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C OCO3HAaHWEM COIMA/BHON 3HAUUMOCTH
cBoeli Oynymieli mpodeccuu, ob6nafaHWeM BBICOKOW MOTHBALMell K BBIIOJIHEHHIO TpOdeCcCHOHANTBHOM
nesitrenbHOCTU (OK- 8);

TBOpUECKUM TIDUHSITUEM OCHOBHBIX 3aKOHOB €CTeCTBEHHOHAYUHbIX [JUCLMIUIMH B THpoQeccroHaTbHON
JlesiTe/IbHOCTH, TIpUMEeHeHWeM MeTOOB MaTeMaTHueCKOro aHaiu3a M MOjelMpOBaHUsl, TeOpPeTHUeCKoro Hu
sKcTiepuMeHTasibHOTO HccnenoBanus (OK-10);

CTMIOCOOHOCTBIO MPUMEHSTH CIIOCOOBI PAIfOHANIBHOTO HCIIO/Bb30BAHUSI CHIPLEBBIX, YHEPTETUUECKUX U JIPYTHX
BUJIOB PECYPCOB B TIpoIiecce OTPabOTKM W TIOC/eIYIOIIEr0 W3rOTOB/IEHUS, U IKCIUTyaTal[uu Aurareneit JIA
(OK-18); criocobHOCTEIO CaMOCTOATENIBHO TPHUOOpeTaTh C TIOMOILbI WH(OPMALIMOHHBIX TEXHOIOTHUH U
WCTIO/Ib30BaTh B TIPAKTUYECKOW JeATeNbHOCTH HOBBIE 3HAHWSI U YMEeHWs, B TOM UYMC/ie B HOBBIX 00/acTsix
3HaHUM, HETIOCPeICTBEHHO He CBsI3aHHBIX co cdepoii aestensHOCTH (OITK-6).

[MporpamMmMoii AUCLMIIIMHBI TIPeJyCMOTPEHBI C/leAiyIoliie BUABI KOHTPOJIS:

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
*  KOHTPOJIb MOCEIIaeMOCTH;
e BOIPOCHI /iJIsl TEKYILIETO KOHTPOJIS;
* KypCOBOM ITPOEKT.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOAUTCA B CI)OPMaX:
® DJK3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TlporpamMMol AWUCIUTUTUHBI

TpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (34 u.), mpakTuueckue 3aHsATHS (17 W.), camocTosiTenibHast paboTta
cryzaenTa (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.

HaumeHoBaHue padoThI Pexkomenjyemas 1ureparypa prn(:gv;xocm,
Pazgen 1. Pa3pen 1. Tepmunosorus, onpeaesienusi. TM Kak sHepromnpeogpasyoiias cucrema.
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
Pa3pein 2. Pa3gen 2. TM ¢ BBITeCHUTE/IbHOM CHCTeMO¥ NMUTaHUA.
Vi3yueHHe OCHOBHOI 1 TA. A. JleBuxuH, 1O. B. AHI/IVC.KEE{_II/%—I,B?‘.T A. anaé[ﬁkl}\l/}{ﬁx"
JOTIONHUTETLHOM MUTepaTyphl 1o | L EOPAA PAKETHBIX JABUTaTe/ei: CIIob. Y "BO 10
uM. [1. ®. YcruHosa, 2021 (1-2)
TeMe pasgzesa L i’
B. B. CaxuH. . YCTpOMCTBO U IeUCTBUE SHEPreTHYe CKUX
YeruHoBa, 2008 (1-2) 4
3aHITUIO )
B. E. Anemacos, A. @. [Iperanus, A. [1. TummH. . Teopus
Beironurenue pasgenos KII pakeTHbIX ABUratesieii: M.: MammHoctpoenue, 1980 (1-2) 20
Wroro no pasgeny 2 34
Pa3pen 3. Pa3pen 3. Cucremsl HagayBa (CH).
W3yuenune ocHOBHOM 1 . .
JIOTIONHHUTeNLHOl JIUTepaTyphl 110 B. A. ITunuyk. . DHepretTrueckuu pacuét JKP/I ¢ 6
Teme pa3ziena HarHeTaTenbHLIMU ccTeMamu riutadust: CI16.BTTY
"BOEHMEX" um. []. ®@. YctuHoga, 2018 (1-3)
[MoaroToBKa K MpakTHyeCcKOMY
M. C. IIrexep. . TorsmBa 1 pabouue Tesa pakeTHbIX 4
3aHATUIO o
neuraresieii: M.: MammHoctpoenue, 1976 (1-3)
BeinosiHenue pasgenos KII 10
Wroro no pasgeny 3 20
Paspen 4. Pa3gen 4. CucreMsl 3anycka U oTK/aouenuss 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. 6
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 TPOEKTUPOBAaHUS JIBUTaTeJsIel JieTaTe/IbHbIX anmnapaTos. Y. 4
IT Cucrema nopaun: BI'TY "BOEHMEX" um. 1. ®.
Brmonnenue pasgenos KII Ycrunosa, 1990 (1-3) 10
Wroro no pasgeny 4 20
Paspen 5. Pa3zgen 5. IIpo6siema perysmpoBanust TM 1o pe)xHMHBIM U SHePreTHYeCKUM MapaMeTpaM.
N3yueHne ocHOBHOM 1 B. B. Kynarun, B. C. Ky3emuues. . Teopus, pacuét u 13
JIOTIO/THUTETEHOM JINTepaTyphl 110 TIPOEKTUPOBaHKE aBUALIMOHHBIX /IBUTaTeeld 1
TeMe paszesna

11

27438



SHepreTUUeCKUX yCTaHOBOK: MockBa: MallMHoCTpoeHue,
2020 (1-4)

Wroro no pasgeny 5 13

12 27438




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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Pa3pen 1. Pazgen 1.

3 6 TepMUHO/IOTHUS, OTIpe/ie/IeHUs]. 12 6 4 2 6 20 | 20 KonTposnb
TM Kak 3Hepromnpeodpa3sywomiasi MOCeIIaeMOCTU
cucrema.

Pazpen 2. Pa3zgen 2. TM c Bonpocs! ans

3 6 |BBITECHUTE/JTBHON CUCTEMOM 59 | 25 | 18 7 34 20 | 20 TeKyLLero
NUTAHHUSA. KOHTPOJISA

3 6 Pazpen 3. Pa3gen 3. CucreMsbl 30 | 10 6 4 20 20 | 20 KoHTposnb
Hajaaysa (CH). MOCeIIaeMOCTU

KoHTposnb
MOCelIaeMOCTH,

3 6 Paspgen 4. Pa3pen 4. Cucremsl 28 8 4 4 20 20 | 20 | Bonpoce as
3amycka ¥ oTK/aruenus TM.

TeKYIL[ero
KOHTPOJIS
Pazpen 5. Pazaen 5. [Ipodiema

3 g |PerynMpoBanus TM no 15 ’ ’ 0 13 20 | 20 KypcoBoii
PEeXXUMHBIM M SHepreTnyeCcKuM TPOEeKT
napaMeTrpam.

Bcero 3a 6 cemecTp 144 | 51 | 34 17 93 | 100 | 100
Bcero no AucIuInHe 144 | 51 | 34 17 93 | 100 | 100
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IICK-5

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

No 4

Bonpocbl omkpbimoz2o muna:

[ImoTHOCTB TOIIMBA PT

Pa3001116HHOCTh NCTOYHMKOB MaCChl M SHeproobecrieueHust JBUraTest yKasblBaeT
YenbHbIA UMITY/bC TATY XKUAKOCTHOTO PakeTHOro JlBurarerns (Kak TerjoBOro
SHeprorpeobpa3oBaTessi C COBMEIEHHBIMU UCTOUHUKAMU MacChl ¥ SHEPTHH)

XapakTep BAUSIHUS OTHOCUTEJILHOIO pacxo/,a FeHepaTOpPHOro rasa Ha BeJIMUUHY
yaenbHoro umnysbsca taru KP/ ¢ HCIT oTkpbiTOro TMNa

JlBuraresns, B 3aBUCMMOCTH OT TOT'0, Iepe/jaéTcs 1 peoOpa3oBaHHasi B paMKax
pabouero rpotiecca sHeprusi HeroCpeACTBEHHO ero pabouemy Teny WM ke, B
MIPOMEeXXyTOUHO# (hopMe, cCIiellanbHOMY arperary — JBV)KUTE/I0, OTHOCAT K K/1acCy
MorrHoCTh Kakoro arperara B cocraBe THA JKP/I c HarHeTaTe/IbHOM CHCTEMOM
MWTaHWA OLIeHVMBAEeTCs SHeprosarparaMy Ha BBOJ, TOPIOYero B KaMepy JBUTaresis
BnvisieT 4, Ipy NMPOUYMX paBHBIX YC/IOBUSIX, COCTaB NpojyKToB cropanus (I1C) Ha
BEJINUMHY YyZeJIbHOrO UMITy/Ibca Taru PJ1

Kakoe mnoHsTHE omnpeze/nsieT co00k CI0KHBINA KOMILIEKC (PU3MKO-XMMUUYECKHX U
3HEPromMaccooOMeHHbBIX TIPeoOpa30BaHKii BBOAVMON B IBUraTe/lb B TOW WM MHOU
¢opme 3HEpPrvu - B 3HEPTHI0 HAaNPaB/IeHHOTO IOCTYIATeIbHOTO ABKEHUS
0TOpachIBaeMOro B OKpY»Karolljee TPOCTPAHCTBO ero pabouero Tena

Pexxum paboTel P/ oTBeuaeT paBeHCTBY CTaTHUECKOTO JlaBieHus B roToke T1C B
CeueHuHM Cpe3a COIJia JaBeHHtIO B OKpY)Katollleli cpefie

IMTopaua TornnvBa B kamepy JKP/I ripu pasrpy>keHHbIX 0akax 3a CUeT CO3[aHus
M30BITOUHOTO 0 OTHOILIEHUIO K KaMepe CropaHusi JaBJieHus B TOTUIMBHBIX MaruCTpasIsix
riepe/] BBOZIOM TOTLJIBA B KaMepPy OTBeuaeT 0COOEHHOCTSIM

BOTlpOCbl 3dKpblmoco muna:
HEPEXO,EL K JOXKUT'aHUIO '€HEPATOPHOI'O I'd3d B KaMepe COINPOBOXXAAETCA MOBLILLIEHUEM,
TIpU TIPOYKMX PaBHBIX YC/IOBUSAX, YAE/TBHOTO UMITYJIbCAa TATU ABUTATEJIA:

1) ymeHbIIIeHrEM, TIPU TTPOUUX PABHBIX YCIOBUSX, YAETHHOTO UMITY/IbCA TSTH IBUTATEJIS
2) NIOBBILLIEHNEM, TIPH TTPOYMX PaBHBIX YCJIOBUSX, V/€/IbHOTO UMITY/IbCA TSATH JABUraTers

3) He BJ/IUAET Ha U3ME€HEHHUE, TIPU MPOUNX PaBHbIX YC/IOBUAX, YAE/TBHOTO UMITYJ/IbCa TATU
ABUTr'aTe/id

ObecneyeHre CUHXPOHHOTO OTMIOPOXKHEHHSI TOTUTUBHBIX 0AKOB CITIOCOOCTBYET
MUHUMU3ALMH He0OX0JMMOT0 rapaHTUHHOTO 3araca TOM/IMBa B cocTase JIA:

1) ciocobcTByeT yMeHbIIIeHHI0 He0OX0JUMOTO TapaHTUHHOTO 3ariaca TOTIIBA B COCTaBe
JIA

2) CHOCO6CTByeT YBeJIMUeHHIO H606XO,E[I/IMOFO FapaHTHﬁHOFO 3ariaca TOIJIMBa B COCTaBe
JIA

3) He BAMseT Ha 3arac TOIJIMBA B cocTase JIA

[ToBblIeHMe yZie/IbHBIX SHEpreTUyeCKuX xapakrepucTuk JKPII nipy repexoze K
JIOXKUTaHUI0 TeHepaTOPHOTO Ta3a 00yC/I0BIMBAETCS:

1) ycTpaHeHHeM TOTeph XMMHUYeCKON SHEPTHH, CBSI3aHHBIX CO COPOCOM B OKpY Karolijee
TIPOCTPAHCTBO OTpaboTaBIIero Ha TypOrHe TeHepaTOpHOro ra3a

2) OTKPBIBAIOLIMMHCS B 3TOM C/Tyuae BO3MOXKHOCTSIMM yBesiuueHus Lyz
3) Oba yTBepX/|eHUsI BepHbIe

4) Oba yTBepsK/ieH!s1 HeBepHbIe
C yuétoMm TpeboBaHMI XUMHUKO-(HU3NUECKON COBMECTHMOCTH CyILIeCTBYIOT A
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IICK-6

Ne 5

Ne 6

Ne 7

Ne 10

TIPUHL{UITHA/IBHBIE OTPaHUYeHHs FICTI0/Ib30BaHKs Tefvsi B KadecTBe pabouero Temna
cucTeM HazayBa 6akoB XKPIY:

1) Ja, T.K. re/ivif MOKET BCTYITUTh B PeaKIUIO C OKUCTUTe/IeEM
2) [a, T.K. Tefnii MOXXeT BCTYTIUTh B PEAKLIMIO C TOPHOUUM

3) Het
Cy111eCTBYIOT /11 IPUHLMIIMA/IbHBIE OrpaHruveHus fasieHus B kamepax JKPII ¢
[IO’KUTaHWeM FeHepaTOpPHOro rasa

1) Her

2) [a. Ipexxze Bcero, 00yc/IOB/IeHHBIE OTPaHUUYEHHOCTBIO PeCYPCOB
s"eproobecrreuernss THA 1 yKa3bIBaroIUMU, TAKKMM 00pa3oM, Ha CyIlleCTBOBaHHe
CBOWCTBEHHOTO ABUTATE/TF0 MAKCUMATLHO AOCTWXUMOTO /IaB/ieHUsI B KaMepe

3) Ha. TIpexkae Bcero, 00yC/I0B/IEHHBIE OTPAHUYEHHOCTHIO TEMIIEPATyPhl B Kamepe
CropaHus JBUraresst

TeruioBast MalllvHa — 3TO:
1) mpeobpa3oBaresib MeXaHUUECKOU (hOPMBI SHEPTHH B TEMJIOBYIO

2) npeobpa3oBaresib TETJIOBOM IHEPTUU B SHEPTUI0 UHOU (HOPMBI (MeXaHUUECKYIO,
3/IeKTPUUECKYI0) 1 BK/IIOUaeMbli, Haripumep, B TOM UWC/Ie, ¥ B COCTaB TPAHCIIOPTHBIX
YCTPOWCTB B TOM 4Hc/ie U Jjisi obecrieueHust MX MepeMelleHns B IPOCTPaHCTBe

3) npeo6pasoBaresb 31eKTpUUeCKoii (HOPMbI SHEPTUU B TEIJIOBYIO
MorHocTh Kakoro arperara B coctaBe THA JKP/] ¢ HarHeTaTe/IbHOM CHCTeMOM
MUTaHUS OLIeHWBaeTCsl SHepro3arparaMy Ha BBOJ, OKVC/IUTEJISI B KaMepy JABUraTesist

1) Hacoca roprouero
2) Typounsl THA

3) Hacoca okuciuTesns
YcioBust MakCMMyMa yeTbHOTO UMITY/TbCA TSTH IBUTATEJIS OTIPE/IeJISIOT:

1) onTManbHOe /laBleHue B KaMepe CropaHus
2) onTUMasbHYIO TEMITepaTypy B Kamepe CropaHust

3) CTEXMOMETPUUECKOE COOTHOIIIEHHE KOMIIOHEHTOB B KaMepe CrOpaHud

sIpnsieTcst i oTpaboTapiui Ha TypbruHe THA reHepaTOpHBIN ra3 HOCUTEEM
XUMHWUECKON SHepruu:

1) [da siBnsieTcst, B CBSI3U C CyIL[eCTBEeHHBIMH OTK/IOHEHUSIMUA OT CTEXHOMETPHUH
reHepaToOpHbIE PeXKUMBI 00eCITeUurBalOT Mpeobpa30BaHye B TEMJIOBYIO JIUIIb TOIH
XUMHYECKON HepruM TOI/IBa

2) Bonpoc ocTaéTcs He 0 KOHI[A BBISICHEHHBIM U TPeOyeT JIOMOTHUTETHHOTO YTOUHeHUS

3) He siBnsietcs

Nwmetotcs mu, U eC/M [1a, TO Kak NPOSIB/ISIIOTCS pasnuuus Mexxay yposHamu lynns JKPJ
C HarHeTaTe/NbHOM CUCTEMOM MUTaHKMs OTKPBITOTO THMa U Iyz', obecneuriBaeMoro
KaMepou JBUTaTe/s:

1) Ma nmerotcs. IIposBistoTcs MOHWKeHWeM YPOBHS ly[/iB 110 OTHOILEHUIO K lyz', Tak
yto lynne < Iyx'

2) Ja umetorcs. [IposiBnsroTCA NOBbILIeHWeM ypoBHA lyiaB Mo oTHoIIeHutO K lyz’, Tak
uto lynas > Iyn'

3) He miposiBrisirores, Iynas = Iyn'
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

No 4

Bonpocbl omkpbimoz2o muna:

VmeroTcst I IPUHLMITHA/IbHBIE PA3/TMUKS MEXKAY pabourM pe)KMMOM KaMephbI
JiBUraress v rasoreseparopa?

ITpu obocHoBaHMM 06/1vKa JKPJI ¢ HACOCHOI CHCTeMOI MUTAaHUS OTKPLITOTO THIIA
YUUTBIBAETCS, YTO ONTHMMAJILHOE JiaB/IeHHe B KaMepe JIBUraresis

ITpu o6ocHOBaHMM onTUManbHOro o06smka KP/I ¢ HCIT OTKpBITOro THIIA
NpeJyCMaTpuBaeT B TOM UHC/le (eC/IU He B MTePBYI0 O4Yepe/ib) OL|eHKY ONTUMaIbHOIO
YPOBHA JjaB/ieHus B Kamepe P/], koTopoe

[lBuratens B COCTaBe TPAHCIIOPTHOTO YCTPOMCTBA, He TpeOyromuii 71 0becrieueHys
(YHKLJMOHMPOBAHKS BHEIIHUX 110 OTHOLIEHHUIO K TPAHCTIOPTHOMY YCTPONCTBY KaKHX-
/160 UCTOYHMKOB Macco- WM SHeproobecriedeHust

Ectb nu pa3nuunsa Mexxy MOHATUSIMU >KUAKOCTHOM pakeTHbIN Asuratens (JKPI) u
>KUJKOCTHasl pakeTHasi BUraTe/ibHasi ycraHoBka (PKPAY)

IMTopaua Tor/IMBa B KaMepy 3a CUET CO37aHUsl U30BITOYHOTO, 110 OTHOLIEHHIO K Kamepe
cropanusi JKP]I, naBneHust B TOTJIMBHBIX Oakax oTBeuaeT 0COOEHHOCTM

Arperar JKP/I, obecrieunBaroLyii, B pAMKax peany3alyi pabouero mporecca,
rpeoOpa3oBaHue XUMHUECKOM SHePTUH TOTUIMBA B KWHETHUECKYI0 SJHEPTHIO
HarpaBJIeHHOTO NTOCTYIIAaTe/IbHOIO [IBHKEHUS UCTEKAIOIIUX B OKpYy Karolljee
IIPOCTPAHCTBO NPOLYKTOB CrOPaHUS

OHeprornpeoOpa3syoLInii arperar, UCToJb3yeMbIi AJIs TPOAYLIMpOBaHus pabouero Tesa
TYpOUHBI

Yactb pabouero 06bémMa Mexay HopCyHOUHOMH roNOBKOM KaMephl U CeueHreM Tiepexoza
eé IPOTOYHOrO KaHasa B COIUIOBYIO YaCThb, B KOTOPOM MeXaHW3MaMH FOpeHus]
peanu3yeTcs U, 1o CyIIeCTBY, 3aBepIIaeTcs MpeoOpa3oBaHre XUMUYeCKOH SHepruu
HenpepbIBHO NOCTyIaroero B kamepy JKPJI TOr/iMBa B TEIVIOBYIO SHEPTHIO €ro
NIPOAYKTOB CrOpaHuUs

MOo>KHO /11 TIpY paCCMOTPEHUU OTHOCUTh KUAKOCTHOU PakeTHbI [IBUraresib K Kjaaccy
TeI/IOBbIX MallUH?

Bonpocbl 3akpbimoz2o muna:

[MpuHLMNManbHbIe Pa3InuMs B YCI0BUSX (PYHKIIMOHUPOBAHUS aBUALJMOHHBIX U
PakKeTHBIX JiBUTaTesel:

1) ABI/IaL[I/IOHHLIe ABUT'ATE/IM OTHOCATCH K K/1dCCYy HEaBTOHOMHBIX

2) YcioBYst BOSMOXKHOTO (PyHKLIMOHMPOBaHUS aBUALIMOHHBIX U PAKETHBIX JIBUTaTes el
aHaJIOTUYHBI

3) PakeTHble ABUraTe/IM OTHOCSTCS K KJIaCCy HEABTOHOMHBIX

[MpuHOMNMa BHBIe TpeOOBaHUS K paboueMy Tey CUCTeM HaZ[yBa TOTIMBHBIX OaKOB
KPP

1) B kauecTBe pabouero Teja CUCTEMBI Hafl[yBa TOTIUBHLIX 0akoB JKP]I MOTYT OBITh
WCTI0/Tb30BaHbI /T00bIE Ta3bl, KaK U UX CMECH

2) Pabouee Tesla CUCTeMbI H/ITyBa U TOTUIUBHBIA KOMIIOHEHT J[O/PKHBI OTBEUAaTh
TpeOOBaHUAM XUMHUECKOW U (PU3NUeCKON COBMECTUMOCTH

3) Pabouee Tesla CUCTEMBI HAJITyBa ¥ TOTUTUBHBIN KOMIIOHEHT JIO/DKHBI OBITh
CaMOBOCTUIaMEeHSTFOIIAMUCS

PacuétHbiii pexxum JKP/] obecrieurBaeT HauOOBIIHIN, TPU TIPOYUX PABHBIX YCJIOBUSX,
yAe/NbHBINA UMITY/IbC TATY JBUraTess

1) obecrieunBaeT HaUOOBIIHIA, TIPY TIPOYMX PABHBIX YCJIOBUSIX, YI€MbHBIN UMITY/IbC
TSATU ABUTATENS

2) obecnieuriBaeT HaMOOJBIIYTO, TIPH TTPOUMX PaBHBIX YCIOBUSX, Temrieparypy B KC
[BUTaTes

3) obecnieuriBaeT HanboIbIIIEE, TIPU TTPOUMX PAaBHBIX YCIOBUSX, AaBieHue B KC
JiBUTaTesns

Typb6onacochsiii Arperar (THA) — 3to:
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1) Bkrouaemast B cocta JKP/] ¢ HarHeTaTeTbHOM CUCTEMOU MUTaHUs cOOpKa Hacoca
(HacocoB) c obecrieunBarolei ero (Mx) paboty TypouHoM

2) cbopka, BK/IroueHue KoTopoi B coctae JKP/I ¢ HarHeTaTe/IbHOH CUCTEMOM MUTaHUS
SIB/ISIETCSI HeIIPaBOMEePHOH

3) Bkirouaemasi B coctaB JKP/I ¢ BbITECHUTE/TLHOM CUCTeMO# MTUTaHus cOOpKa arperaToB
HazyBa OaKoB

Ob6ecrieyeHre CUHXPOHHOTO OTIOPOKHEHHsI TOTUTUBHBIX OAaKOB CITOCOOCTByeT
MUHAMU3ALMH He0OX0UMOr0 rapaHTHUITHOTO 3araca TOILIMBa B cocTase JIA:

1) crioco6CTBYeT yMeHbLIeHHI0 He0OX0AUMOr0 TapaHTUIMHOTO 3araca TOIJIMBa B COCTaBe
JIA

2) CHOC06CTBYET YBE/IMYEHUTO HeO6XO,Z[I/IMOFO FapaHTHﬁHOFO 3dIldCd TOII/IMBa B COCTdBe
JIA

3) He BJIMsIeT Ha 3arac TOIIMBa B cocTaBe JIA
Arperar B cocTaBe TPaHCMOPTHOTO YCTPOMCTBA, 00eCIeunBaroIuii ero rnepeMeleHye B
MPOCTPAHCTBe — 3TO:

1) BykcupoBiyk
2) [ousTue, He HoAJIEXKalllee Orpe/e/eHUI0
3) Konéca

4) [Burarenb
TernyioBas MalliHa — 3TO:

1) mpeobpa3oBatesib MeXaHUUECKOH (hOPMBI SHEPTHH B TEMJIOBYIO

2) npeoOpa3oBareib TEMJIOBOH SHEPTHUU B SHEPTMI0 UHOU (hOPMBI (MEeXaHHUUEeCKYIO,
3/IEKTPUUECKYIO) U BK/TFOUAEMBbIH, HaripyuMep, B TOM UHCJIE, U B COCTAaB TPAHCIIOPTHBIX
YCTPOKCTB B TOM UHC/Ie U Ji7ist 00ecrieueHust UX MepeMeleHrs B TPOCTPAHCTRe

3) npeoOpa3oBareib 1eKTPUUECKOH (GOPMbI SHEPIHU B TEIJIOBYHO
MoiiHocTh Kakoro arperara B coctraBe THA JKP/I c HarHeTaTe/bHOM CHCTEMOM
MUTaHUS OLIeHWBAeTCsl SHepro3arparaMy Ha BBOJ, OKVC/IUTEJISI B KAMepY JABUraTesist

1) Hacoca roprouero
2) Typbunsl THA

3) Hacoca okucuTess

IMopaua TormBa B Kamepy JKP/I ripu pa3rpykeHHBIX Oakax 3a cyeT co37jaHust
M30LITOYHOTO TI0 OTHOLIEHHIO K KaMepe CropaHus AaB/IeHus] B TOTUTMBHBIX MaruCTpassix
T1iepei BBOZIOM TOIUIMBA B KaMepy OTBeyaeT 0COOeHHOCTSIM:

1) BbITeCHUTE/ILHOTO CI0C00A MUTAHUS TOTUTUBOM
2) HarHeTaTe/bLHOTO CrOCo0a MUTAHUST TOTTUBOM

3) KanmW/UIPHOTO CII0coba UTaHUs TOTUTUBOM
Cyl11leCTBYIOT Jid TIPUHLIUITUAIbHEIE OTpaHuueHus JaBieHus B Kamepax JKPII ¢
JIoXKUTaHWeM TeHepaTOpHOTO rasa:

1) da. TIpexzae Bcero, 00yc/IOBIeHHbIE OTPaHIMUEHHOCTHIO PECYPCOB
sHeproobecrieuernsi THA 1 yKa3bIBaloIMMH, TaKUM 00pa3oM, Ha CyllleCTBOBaHHe
CBOIMCTBEHHOIO JiBUraTe/Il0 MaKCUMa/bHO JOCTWKUMOTLO JlaB/leHUsl B KaMepe.

2) Het

3) Ha. TIpexkzie Bcero, 00yC/IOB/IEHHbIE OTPAHUYEHHOCTBIO TEMITEPATYPhl B KaMepe
CropaHus JBUraresst
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