MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI YCTPOVICTBA U TEOPUU JIBUT'ATE/IbHBIX YCTAHOBOK
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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
JleBuxuH ApTeM AJieKceeBUY, K.T.H., IOL[eHT, 3aBe/IyIOluii Kadeapoit

Kadenpa A8 IBUT'ATEJI U SHEPT'OYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
Caguenko ['puropuii bopucosuu, cTapiiuii npenojaBaresib

Kadenpa A8 IBUTATEJIM U SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
Kupmmna Anéna AH/ipeeBHa, CTapIlvii IIperojaBaresib

[TporpaMma paccMOTpeHa
Ha 3aceflaHny Kadeapbi-pa3paboTumka
paboueii iporpammel A8 IBUTATEJIA 1 DQHEPT'OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

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

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatoIlieit Kadeapsl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

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



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI YCTPOVMICTBA Y1 TEOPUMU JIBUTATEJIbHBIX YCTAHOBOK

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-2 — crocoOHOCTh pa3pabaThiBaTh 3CKU3HBINA (TEXHUUECKHI) TPOEKT (aBAHIIPOEKT) M0 CO3/IaHUI0
(MofiepHU3aLIMN) XKUJKOCTHBIX paKeTHBIX JABUraTe/iell U UX COCTaBHBIX 3/IeMEHTOB

INCK-6 — cnocobHOCTh TPOBOAWUThL TOMCK, CUCTEMAaTH3WPOBaTh W AaHAJM3UPOBATh HMHMOPMAIUIO 110
KOHCTPYKTUBHBIM U CXeMHBIM pellieHHsIM Cyli[eCTBYIOIel paKeTHO-KOCMUUeCKOW TeXHUKHU U UX 3/IeMeHTOB

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-2

3HAHUA:

CrocoObl ONTUMHU3AIMKU TTapaMeTpoB 3 dekTrBHOCTH Y € yuéTOM BapuMaTMBHOCTH WX arperaTHoro
COCTaBa, CXeMHBIX pellleHuH, Ha3HaueH!sl U YCI0BUM 3KCIUTyaTalui;;

YMeHuA:

Mofieslb (U3UUECKUX IIpeCTaB/leHUl O CXeMHBbIX pelleHHsX, COCTaBe, YC/IOBUM 3KCIUlyaTallud U
(byHKLMOHaIbHOM Ha3HaueHWH BXOZSIIMX B cocTaB 1Y arperaroB, pacuéTHble METOAUKU OLIEHKU WX paboumx
rapaMeTpoB;;

HABbIKU:

000CcHOBaHMsI 00/IMKa U TIPeJIO’KeHHe BapUAHTOB CXEMHBIX peliieHud 1Y B 3aBUCIMOCTH OT UCXOZAHBIX
JaHHbIx, pa3paborku [II'C Y ¢ pa3nuuHbBIMUA CUCTEMaMH TI0Aaul KOMIIOHEHTOB TOTUTUBA;.

IICK-6

3HAHUA:

cUCTeMa 3HaHWM, OXBaThIBawollell pa3HOOOpasWe THIIOB CXEMHBIX M KOHCTPYKTHUBHBIX pelleHHi
JBUTaTe/IbHBIX yCTaHOBOK ([]Y), ompepensfoiield Ha CTaAWM pa3pabOTKH TPUHLMITBI 0OOCHOBAHUS HX
rapameTpoB, Crioco00B ONTUMHK3aLMY, 00ecriedeHrs] MaKCUMa/IbHOM SHepreTryeckoi ¢ ekTMBHOCTH

ucrosb3oBaHuid 1Y B cocraBe pas/IMUYHOrO HasHauyeHWsl SHepreTMUecKHUX cucTeM, Oasupyrolleiics Ha
(hyHAaMeHTaNbHBIX Mpe/icTaBAeHusIX 0 [1Y Kak CJIO)KHOM TeXHUUeCKOU CcucTeMe;;

YMeHus:

MareMarrueckoe obecrieueHue 7Jisi OLeHKHA OCHOBHBIX TEXHHUKO-3KOHOMHUECKHX XapaKTepucTuk 1Y c
yuéTOM BapHaTUBHOCTY UX Ha3HAUeHHs], CXEMHBIX PellleHHH, CoCcTaBa paboYMX TOTI/IMBHBIX KOMITO3HULIMI;;

HABbIKU:

aHaJ/M3a CXeMHBIX M KOHCTPYKTHBHBIX pelleHUid 1Y 1 arperaros;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

TMucuunna OCHOBBI YCTPOVICTBA M TEOPUU IBUTATE/TBHBIX YCTAHOBOK
SIBJISIETCS JUCLIUTIIMHOM 00s13aTe/IbHOM YyacTH 6;10Ka 1 mporpaMMbl IOATOTOBKY 10 HaripaBieHuto 24.05.02
ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0gu2amesetl.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIINAJIBHOCTD, O3BHAKOMUTEJ/IBHAS ITPAKTUKA.

CopepxaHue AUCLIUMIIIMHBI sBJIsIeTCs oCcHOBOM [ys1 ocBoeHus auciuiyime: SHEPTETHUYECKUE
ACIIEKTBI TEIUIOBbIX MAIINH, IIPOEKTUPOBAHME 1 KOHCTPYMPOBAHUE
JKNAKOCTHBIX PAKETHbBIX IBUT'ATEJIEU.

[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

¢ TICK-6 — CniocobeH MpoBOJUTh IMOMCK, CUCTEMATU3UPOBaTh U aHA/TU3UPOBATh HH(MOPMAL[HO 110
KOHCTPYKTUBHBIM M CXEMHBIM peIleHUsIM CylleCTBYIOIeld paKeTHO-KOCMUUEeCKON TeXHUKU U UX
371IeMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IICK-2

IICK-6

Paspen 1. TepmorasoguHaMUuecKHe U SHepreTHYecKHe 0CHOBBI pabouero
nponecca B PJI. DHepretuyeckue xapakrepuctuku PI. Tsra PI. YienbHblit
nMny/bC. [TyCTOTHBIN 1 pacyeTHBI PeXXKUMBI HCTeueHHs U3 coruia. VIMmysibCcHble
K03 ULMEeHTBI T0Tepb. PacXOJHbIN 1 TATOBbII KOMIIIEKC. 3aBUCHMOCTh
xapakTepucTyK P/I oT Bijia TOIIMBA 1 KO3 dHLIeHTa N30bITKA OKUCIUTENISL.

12

10

o

Pazpen 2. Knaccudukanus peak THBHBIX JBUraresieit. Kinaccuduxkaris
PeaKTHBHBIX /iBUTraTeslel, pakeTHbIe JBUraTe/ll, BO3/lyLlIHO-PeaKTHBHbIe JBUraTe/t,
I'U/IPO-peakTHBHBIe IBUraTe/d. PakeTHble ABUraTe/Id Ha XMMUYeCKOM TOIIMBe:
JKPII, POTT, rubpuatsie PII. OCHOBHBIE BHZBI SHEPrHH, UCIIO/Ib3yeMble ast PII.

14

10

10

Paspen 3. OcHoBHbIe 371eMeHThI JKP/]. CxeMbI cHCTeM NOAAYH TOIUIHMBA B
kamepy JXKP/I. Cxembl JKP]I ¢ Jo)XKHraHHeM H 0e3 J0)KHraHHs ra30reHepaTopPHbIX
rasoB. Cocras JKP/I. IIpHHLMITBI PaGOTBI U XapaKTepPUCTHKK arperatos: Kamepa P/I,
rasoreHeparop, Typb6oHacocHsli arperatr. Knaccudukaus XKPIY no Tury nojgauu
TOI/IMBA: BbITECHUTE/IbHASL M HACOCHAst CUCTeMBI Iofiaun. O6macTb NpUMeHeHHs B
PaKeTHOH TeXHHKe, 0COOEHHOCTH KOMITOHOBKHM arperatoB P/I. OTKpbITasi U 3aKpbITast
cxembl JKPJ]. Oco6eHHOCTH KOMITOHOBKHM TTHEBMOTH/IPaB/IM4ecKoii cxembl. O6acTb

28

14

14

GanaHca.

NpUMeHeHHs1 1 OCHOBHbIE ITapamMeTphbl. MeTo/1Ka pacueTa SHepreTUYeckoro

20

25

Paspen 4. Opranusanusi padouero npouecca 1 XxapaKTepuCTHKH Kamep
cropanus u razoreseparopos PJI. ®opme! kamep cropanust. [Iporjecc
cMeceo6pa3oBaHKsl KOMITOHEHTOB B ()OPCYHOUHO# rosioBKe. OCHOBHBIE THITBI
(OPCYHOK /1151 CXeM «ra3-ras», «ra3-XH/AKOCTb». KoMIoHOBKa (opCyHOK.

3 5 KoHctpykuus rasoreHeparopa. O/JHO30HHbIH, /JByX30HHbIN ra30reHeparop. 31 17 8 9 14
TazoreHepatopbl paboTarolye Ha OKUCIUTeIbHOM U BOCCTAaHOBUTE/IbHOM rase,
cpaBHeHHWe. BH/Ibl Ox/1a)k/|eHHs! KaMepbl CropaHus U ra3oreHeparopa. OxiaxzieHue n
Terio3aiuTa. MeToz1Ka pacueTa OX/1aX/eHHst Kamephbl cropaHust. TpeGoBaHus K
OXJIKAIOLMM JKUAKOCTAM. KOHCTPYKTHBHBIE 0COOEHHOCTH TPAKTOB OX/IaXKEHHSI.

20

25

KOHCTpyKLyst, PUHLIUIT efiCTBUSI, MaTepHaIbl yIIOTHEHHIA.

Paspen 5. O6Liasi TeopHsi JI0NATOYHBIX MALIMH. YCTPOHCTBO U PHHIMI
padorel THA. Typ6oHacocHsIit arperar, HasHaueHHe. Bupl komrnoHoBku THA:
OZ{HOPOTOPHBIH, MHOTOPOTOPHBIH; PeAyKTOPHBIi1, Ge3peaykTopHbIid. Knaccudukarps
Typ6uH PJ]. OCHOBHBIE XapaKTepucTUKHU. Kaccudukalysi HacoCoB 110

3 5 KOHCTPYKLIMH: TaHI€HLIHa/IbHBIH, 0CeBOH, LIeHTPOOEKHBIH, IIHEKOLIEHTPOOE)KHBIH. 3N 17 8 9 14
OcCHOBHBIE XapaKTepUCTUKU [/I1 HACOCOB Pa3HbIX THUIIOB. Tlonsitue KaBUTALIWH.
Pexxum CpeIBa paﬁOTBI AJIsl pa3HOr'o THIa HaCOCOB. Cr1oco0bI MOBBIIIEHUS AaBJIeHUs
Ha BXO/le B HacOC /i/1s1 60pbOBI C KaBUTALMel. YIIOTHeHus, puMeHsiemMble B THA
/151 yCTpaHeHUs1 yTeueK. B/l yI/IOTHEHHUI: KOHTAKTHbIE, 6e CKOHTAKTHBIE.

20

25

Pa3aen 6. OcHOBHBIe 3/IeMeHThI CHCTeM aBTOMAaTHKH ABHraresei. IIpuHmun
paboTs! U ycrpoiicTBa. Perymposanue JKP/I. Cucrema crabumisanmm

3 5 COOTHOLIIEHUsI KOMITOHEHTOB — Ha3HaueHWe, NPUHLIUII JIefiCTBUsI, OCHOBHOM 28 14 6 8 14
WCIIO/THUTE/IbHBII opraH. CHCTeMa CHHXPOHHOTO OMOpPOXKHeHus1 6akoB. Cucrema
perynpoBaHHs KaMepbl CrOpaHusi. YpaB/eHre BeKTOPOM TSTH.

20

25

Bcero 3a 5 cemecTp

144 68 34 34 76

100

100

Bcero no AMCHHIUIMHE

144 68 34 34 76

100

100

3.2. AyAUTOPHBII NPAaKTUKYM

No Homep n HaumeHOBaHMe pas3jiesia
n/n JUCLIANIUHBI

Tema NMPAKTHYECKOIr'0 3aHATUA

Oo0nemMm,

aypa.
JacoB

Pazpen 3. OcHoBHbIe 31emMeHThI JKP/I.
CxeMbl CHCTeM TI0/JauM TOTI/IBA B KaMepy
JKPII. Cxembl XKPII ¢ foxkuraHueM u Oe3
[IOXKUTaHWSI Ta30TeHePATOPHBIX Ta30B.

Vi3yueHue KOHCTPYKLIMU Y NIPUHLUIIA J1eHICTBUS
OCHOBHBIX arperaroB MHOrOKaMepHOH
JBUraTe/IbHOW yCTaHOBKYU MEPBOM CTYIIEHU
0anMCTHUeCKOM paKeThbl U PAKeTOHOCHUTEJISL.

Pazgen 4. Opranu3saius pabouero
2  |mpoliecca ¥ XapaKTepPUCTUKU Kamep
cropanusi U razoreHeparopos P/I.

N3yueHne KOHCTPYKLMU Y TIPUHIIUIA JeHCTBUS
OCHOBHBIX arperaroB ZIBUTaTe/bHON YCTaHOBKU
PAKeTOHOCHUTEJIS C IOKUTaHUeM TeHepaTOPHOTO
rasa.

Paszen 5. O611iast Teopuyist TOMAaTOUHBIX
3 |MammH. YCTPOMCTBO U NMPUHLMUI PaboThI
THA.

V3yueHue KOHCTPYKLIMH Y IPUHLMIIA AeHCTBUSA
OCHOBHBIX arperaTtoB JJBUraTe/IbHON yCTaHOBKU
r1yOOKUM IPOCCeTUPOBAaHUEM THTH.

C

4 |Pa3gesn 6. OCHOBHBIE 37IeMEHThI CUCTEM
aBTOMATHKU jiBuraresieid. [IpuHLIUN paboTh
1 YCTPOMCTBA.

V3yueHne KOHCTPYKLIMH Y MIPUHLMIIA AeHCTBUSA
OCHOBHBIX arperaTtoB JBUraTe/IbHON yCTaHOBKU
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BEPXHEFI CTYII€HHW KOCMHUUYECKOI'O JIeTaTe/IbHOT'O

dliriapara MHOT'OKPAaTHOT'O BK/IFOUEHUH.

Bcero 3a 5 cemectp 34
3.3. CamocrosiTennbHas padora crygenrta (CPC)
Ne Homep 1 HauMeHOBaHMe pa3je/ia AUCHUILIMHbI Copep)xaHue yueGHOro 3ajaHus Otmew,
n/n 4acoB
N3yuenue npesycMOTpPeHHBIX
1 Pasgen 1. TepMorasoguHaMyuyeckuie ¥ SHepreTUUeCKre |[IpOrpaMmon AWJaKTHUYeCKUX 10
OCHOBBI pabouero mporiecca B P/I. eIHULI TI0 peKOMeHyeMOit
JuTeparype
W3yuenue rpesycMOTpeHHBIX
2 |Pa3zpen 2. Knaccudukaiiysi peakTUBHBIX JIBUTATe/IeH. MPOTPaMMOM ARAAKTUHEECKIX 10
eIHULL [0 pEKOMEeHyeMOM
JuTeparype
W3yuenue npefycMOTpEHHBIX
3 Pasgen 3. OcHoBHble s7emeHThl XKPII. CxeMbl cicTeM  |TIPOrpaMMO¥ AMAAKTHYECKUX 5
nozaun Toryimea B kKamepy JKPII. Cxemsl XKP/] ¢ eZIVHUL] 110 peKOMeHyeMou
JOXKATaHUEM U 0e3 JIOKUTAHHS Ta30reHepaTOPHbBIX JuTeparype
4 ra3os. IIpopaboTka MaTepranoB 9
MpaKTHUYeCKUX 3aHITUN
W3yuenue npesycMOTpeHHBIX
5 |Pazgen 4. Opranusauusi paboyero nporecca u :g 3;5 ZMlx)OSeigﬂigqy;qeeNfggx 5
XapaKTepUCTUKHU KaMep CropaHusl U ra3oreHepaTopoB
P, JUTeparype
6 IIpopaboTka MarepraioB 9
MpaKTHUYeCKUX 3aHITUN
W3yuenue npeyCMOTpEHHBIX
v MpOrpaMMOM AUJaKTUYEeCKUX 5
Pasgen 5. OOIriast TeOpHs JI0ONATOYHBIX MAIIIKH. eIVHULL [0 peKOMEeHyeMOi
YerpoiictBo u ipuHImn pabotsl THA. juTeparype
8 IIpopaboTka MarepraioB 9
MpaKTHUYeCKUX 3aHITUN
W3yuenue npeycMOTpPEHHBIX
9 MpOrpaMMOM AUJaKTHYEeCKUX 5
Pasgen 6. OCHOBHBIE 3/IeMEHTHI CUCTEM aBTOMAaTHUKU eIVHULL TI0 peKOMEeHyeMOit
neurarenei. [TpuHIMT paboThI U yCTPOKCTBA. JuTeparype
10 IIpopaboTka MaTepraaoB 9
MpaKTHUUeCKUX 3aHITUN
Bcero 3a 5 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2(3) 4 |56 |7, 8 |9/10|11| 12 |13|14| 15 |16 17
5 BI13| |Agp| |BII3| | AP BI13 BII3 | AP Bonp. Ok3, BI13, Tect

YcnoBHble 0603HaUEHUS:

[P — nuarHocTuueckasi paboTa;

BII3 — Bornpocel/3aganus 1o Temam [13;
Borip. OK3 — BOIIPOCEHI K 3K3aMeHY;
Tect — Tect.

TeKyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJIbl B
clefyroumx popmax:
[TMarHocTuyeckasi pabora;
BOIIPOCHI/3afaHus 1o Temam [13;
BOTPOCHI K 9K3aMeHY;

TeCT.
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IIpome)xyTouHas arTecTamusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . T. KpaBueHko, A. A. Kupmuna. . YcrpoiictBo apurarens P/I-0204 (8/J44). CIT6.5T'TY "BOEHMEX"
uM. 1. @. YcruHoBa, 2021, 65 3k3.

2. [1. T. KpaBuenko, FO. B. AnuckeBny, A. M. JlabaHoBa. . YcrpoiictBo asuraresns PI-107. CI16. BT TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2018, 81 k3.

3. M. B. TobpoBosibCKuii. . JKMIKOCTHbIE pakeTHbIe JBuraresid. OCHOBBI MPOeKTHpoBaHus. M.: V3a-Bo
MI'TY um. H. 3. baymana, 2016, s51. pec.

4. H. K. Matsees, A. A. CeméHoB. . YcrpoiictBo apurarens P/I-119. CII6.BT'TY "BOEHMEX" uwm. /1. ®.
YcruHoBa, 2020, 25 3K3.

5. H. K. Marsees, A. A. CeméHoB. . YctpoiictBo apurareneit PII-112 u PI-113. CII6.BI'TY "BOEHMEX"
uMm. [1. ®. YcruHoBa, 2021, 20 3ks.

6. FO. B. AHuckeBuu, A. A. JlepuxuH. . OCHOBBI ycTporicTea 1 Teopuu JKPI. CIT6.BI'TY "BOEHMEX"
uM. 1. @. YcruHoBa, 2016, 26 5k3.

7. 10. B. AnnckeBuy, [I. I. KpaBuenko, A. M. JlabaHoBa. . YcrpoticTBo apuraresns 5/67. CII6.BI'TY
"BOEHMEX" um. . ®@. YctuHosa, 2017, 77 3K3.

5.2. JlononHUTeNbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguyeckue U3gaHus:

1. Boripocel 060poHHOI TexHuKu. Cepus 16;
2. [IBuraresib.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX J1/IsT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ - 3BC "Jlanp";

2. https://ibooks.ru/ - 9BC "A#OyKc";

3. http://library.voenmeh.ru/jirbis2/ - bubnuoreka "BOEHMEX" — ®yHnamenTanbHas 6ubavoreka BITY
«BOEHMEX» um. [1.®. YcTrHOBa.

CoBpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaroTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perymvpoBanusi: HopMbl, paBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantIintoc- nH$opMalioHHbI# 1TOpTa IpaBoBoM MHPOPMALUH.
5.5. TIporpaMMHoe obecrieueHue:
He TpebyeTcsl.

5.6. H(dopmalioHHbIe TeXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrumucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. 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. Maxkets1 JKP (PO-107, 81144, 5012, P[1-253);
2. ITpoekTop.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
. K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI YCTPOUCTBA 11 TEOPUH ABUT'ATE/IBHBIX YCTAHOBOK

AnHoTanusa paboueii nporpaMMsl

Muciynimsa OCHOBBI YCTPOVMICTBA M TEOPUM JIBUTATE/IBHBIX YCTAHOBOK
ABJISIETCS JUCLIUIIMHOM 00s13aTe/IbHOM YacTH 0yioKa 1 rporpammel IOATOTOBKM 0 HarpaeieHuto 24.05.02
IpoekmupoeaHue asuayuoHHbIX U pakemHblXx Ogueameneli. [ucuuriivHa peanu3yeTcs Ha ¢akynbTere A
PaketHO-KOCMHueckor TexHukd BI'TY "BOEHMEX" um. 1.®. YcrunoBa kadeznpoit A8 JBUTATE/IU U
SHEPI'OYCTAHOBKMU JIETATEJIBHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-2 crocobHocTh pa3pabarbiBaTh 3CKU3HBIA (TEXHUUECKWI) IIPOEKT (ABAHIIPOEKT) II0 CO3ZaHHUI0
(MozepHM3aLIMH) KUAKOCTHBIX PaKeTHBIX ABUTaTe/Ield U MX COCTaBHBIX 3IEMEHTOB,;
[ICK-6 CrnocobHOCTb TIPOBOJUTH TIOMCK, CHCTEMaTW3UPOBaTh W aHAAM3UPOBaTh HMHGMOPMAIMIO TI0
KOHCTPYKTUBHBIM U CXeMHBIM pellleHUsIM CyIlleCTBYOIIel pakeTHO-KOCMUUeCKOM TeXHUKH U UX 3/IeMeHTOB.

Cojiep>kaHe UCIUIUIMHBI  OXBAaThIBAeT KPYT BOMPOCOB, CBSI3aHHBIX C OCOOEHHOCTSMH CXEMHBIX M
KOHCTPYKTHBHBIX peIlleHHH JBUTaTe/NbHBIX YCTaHOBOK (/1Y), ompenensoily0 TIPUHIUIBEI 000CHOBaHUS WX
rapaMeTpoB, CrocoObI 0becTieueHNst AOCTHXKUMBIX YPOBHEH 3KCIUTyaTal[MOHHON HaJEKHOCTU, IKOJIOTMUECKUX
XapaKTePUCTUK, KOMIUJIEKCHON ONTUMMU3AlMM TapaMeTPOB UX TeXHUKO-3KOHOMHUeckoi sddektuBHOCTH Y
KaK CJIO’KHOM TeXHHUUeCKOW CUCTeMBbI C YUeTOM MX Ha3HaueHUsl M KOHKPeTHBIX YC/IOBUM 3KCITyaTallvu.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TekyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTepBaJIbl B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOIPOCHI/3aiaHus 110 TemaMm [13;
e BOIIPOCHI K 9K3aMeHY;
® TeCT.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

MIpeAyCMOTPeHbI JIeK[MOHHBIe 3aHsATUs (34 4.), mpakTthdeckve 3aHsaTus (34 4.), camocTosTesnvHass pabora
crypenra (76 a).
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IIpuioxenue 2

. K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI YCTPOUCTBA 11 TEOPUH ABUT'ATE/IBHBIX YCTAHOBOK

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa prm:{?éKOCTb’
Pazgen 1. TepmorazognHaMuyecKye U 3HepreTHUecKrue 0CHOBBI padouero mpouecca B PII.
N3yueHue npenyCMOTPEHHBIX M. B. lobpoBonbckuid. . JKUIKOCTHBIE PaKeTHBIE
TpPOrpaMMol AUaKTHUeCKUX euHuL] | ABuraresu. OCHOBBI TIpoeKTHpoBanust: M.: 3a-Bo 10
10 peKOMeHyeMOii JinTeparype MI'TY um. H. 3. baymana, 2016 (1,2)
Wroro no pasgeny 1 10
Pa3pen 2. Knaccudukanusi peak THBHBIX ABUTaTe e,
IO. B. Anuckesuu, A. A. JleBuxuH. . OCHOBBI
VisyueHHe Mpe/lyCMOTpEHHbIX ycrpoiictea u Teopur XKP/I: CTI6.BT'TY
- "BOEHMEX" um. 1. ®@. YctuHoBa, 2016 (1)
MPOrPAMMOM AUAAKTIHUECKIX GAUHML . B. [To6 . . JKUIKOCTHBIE paKeTHbIe 10
110 peKOMeH/yeMOM JIuTeparype M. B. [lobposorckuid A . P .
Apurarenv. OCHOBBI NpOeKTUpOBaHus: M.: M3a-Bo
MI'TY um. H. 3. Baymana, 2016 (1)
Wroro o pasgeny 2 10
Paspen 3. OcHoBHbIe 3/1emeHTEI ZKP/I. Cxembl cucreM nojgaun Toniusa B kamepy 2KPJI. Cxembl 2KP/I ¢
JAOKUTaHHEM U (€3 JO)KUTaHHA ra30reHepaTopPHbIX ra3os.
M. B. To6poBonbcKuii. . JKUIKOCTHbIE PaKeTHbIE
V3yueHue rpeJyCMOTPEHHbIX Asurarenv. OCHOBBI IpOeKTUpOBaHus: M.: 13a-Bo
HpOFpElMMOfI JUAAKTUUeCKUX eJUHUL] MI'TY um. H. 3. BayMaHa, 2016 (3,6,8,9) 5
TI0 PeKOMEH/IyeMOM TuTeparype . T. Kpaeuenko, FO. B. Anuckesuu, A. M. JlabaHoBa.
. Yerpoiicteo gBurartens PII-107: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2018 (1)
Hpopa6OTKa MarepuasioB IO. B. AHI/ICKEBI/ILI, A. A. JleBuxuH. . OCHOBBI
MpaKkTUUeCKUX 3aHATUN YCTpOﬁCTBa " Teopun X(P,H CII6.BI'TY 9
"BOEHMEX" um. [I. ®. YcruHoBa, 2016 (1,2)
Wroro mo pazzeny 3 14

Pa3pen 4. Opranu3anus pabodero mpoecca ¥ XxapakTepHCTHKH KaMep CrOpaHHUs U ra3oreHepaTopoB

PII.

W3yuyenue npesyCMOTpEeHHBIX

HO. B. Anunckesuu, A. A. JleBuxuH. . OCHOBBI
ycrpoiicta u Teopun KP/: CTI6.BT'TY

TPOTrpamMMoit TUAAKTHYeCKUX eJUHUL]

MpOrpaMMol AUJaKTUUeCKUX eTUHUL] "BOEHMEX" um. 1. ®. YctuHoga, 2016 (5,6) 5
10 peKOMeHyeMOit JinTeparype M. B. To6poBonbcKuii. . JKUIKOCTHBIE PaKeTHbIE
Asurarenv. OCHOBBI pOeKTUpPOBaHus: M.: M3a-Bo
MI'TY um. H. 3. baymana, 2016 (1,2)
ITpopaboTKa MaTepuasnoB . T. KpaBuenko, A. A. KupiiuHa. . YcTpoicTBO
paKTHYeCKIX 3ansTHi puratens PI-0204 (87144): CII6.BITY 9
"BOEHMEX" um. [I. ®@. YcruHoBa, 2021 (1)
Wroro no paspeny 4 14
Paspen 5. O6masi Teopus J10NATOYHBIX MAIIMH. YCTPOHCTBO M NpUHIUN padorsr THA.
N3yueHue ripeayCMOTPEHHBIX FO. B. Anuckesuy, /1. I. KpaBuenko, A. M. JIabaHoBa. 5

. YcrpotictBo apurarens 5/167: CI16.BT'TY
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110 peKOMeHJyeMOM JIuTeparype

"BOEHMEX" um. []. ®. ¥Ycrunosa, 2017 (1)

[TpopaboTka MaTepuasoB

IO. B. AnuckeBuu, A. A. JIeBUxuH. . OCHOBBI

N ycrpoticta u Teopuu KP/I: CT16.BI'TY 9
MPAKTUHECKUX 3aHATIH "BOEHMEX" um. JI. ®. Ycruropa, 2016 (7)
Wrtoro no pasgeny 5 14

Paspen 6. OCHOBHBIE 3/1eMeHThI CHCTeM aBTOMAaTHKH ABuraresnei. IIpuHiun paboTsl U ycTpoiicTBa.

N3yuenue rpesycMOTpEeHHBIX

FO. B. Anuckesuu, A. A. JleBuxuH. . OCHOBBI
yctpoticta u Teopuu JKP: CI16.BT'TY

MpPOrpaMMol AUJaKTUUeCKUX eTUHUL] "BOEHMEX" um. [I. ®@. YctuHosa, 2016 (3) 5

10 PEKOMEH/IyeMOM JIuTeparype H. K. Matsees, A. A. CeMEHOB. . YCTPOUCTBO
meurarens P1-119: CI16.6T'TY "BOEHMEX" um. [].
@. YcruHoBa, 2020 (1)

[TpopaboTKa MaTeprasIos H. K. Marsees, A. A. CeMEHOB. . YCTpOICTBO

NPAKTMUeCKHX 3aHATHiL purarenei PI-112 u PII-113: CII6.BI'TY 9
"BOEHMEX" um. [I. ®. YcruHosa, 2021 (1)

Urtoro no pa3peny 6 14
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI YCTPOUCTBA 1 TEOPUU IBUTATEJ/IbHBIX YCTAHOBOK

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e BOIPOCHI K 9K3aMeHY;

e BOIMpOCHI/3aaHus 1o TemMam I13;
* TeCT;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocsl K 3K3amMeHy
Borpocs! K 3K3aMeHy OXBaTbIBaOT BeChb KypC U cofepxarcsa B Y MK aucimrumeel. DK3aMeHalMOHHbIe
OWIeTBI yTBEPIKAAIOTCS Tepe]| ceccrel Ha 3acefaHny Kadenpel A8.

Bomnpocsi/3aganus no Temam I13

Ha npakTiueckux 3aHATHAX OLeHUBAeTCs CIOCOOHOCTH 00yYaromerocsi HAUTH U MOKa3aTh OCHOBHBIE
37IeMeHTHI IBUTraTeIbHOM yctaHoBKY Ha I1I'C 1 Ha HaTypHOM 00pa3Lie, yMeHHe 00BbSICHUTD WX TIPUHLIUATT
JIeliCTBUSI, 3HAHHE OCHOBHBIX XapaKTePUCTHK /IBUTaTe/TbHOW YCTaHOBKH, CIIOCOOHOCTb OOBSCHUTD
LuKaorpamMmy pabotel. KoHTposb mpoxoauT B hopMe 0K/Iaza CTyZeHTa U OTBETOB Ha BOTIPOCHI
niperiofiaBaresisi. KOHTpoO/Ib PO NPy MpaBUIBLHOM OTBeTe oOyuatoiiierocsi 6osee uem Ha 60% BompocoB
TperoziaBarest

IIprMepHBIii TepeveHs BOMPOCOB Ha 3alllUTy JBUraTeIs:

. Pacckasarb 0 Ha3HaueHUU JABUraTeIsl.

. Pacckasarb 0 cocraBe fBuraresisi, yka3arb pacliosioxeHve Bcex y3/10B Ha [II'C.

. JonoxxuTh 0 CBONCTBAaX U XapaKTepUCTHKax TOTIJIMBHBIX KOMIIOHEHTOB.

. JonoxxuTh 3Ha4eHUs [1apaMeTpOB JBUraTe/Isl.

. Kakne napametpsl Burarte/is B KAKHUX Mpefiesiax peryaupyroTcs?

. Ykasarsb Ha I1I'C Bce sneMeHTBI, yKa3aTb UX Ha3HaYeHUe.

. Onmcatb paboTy arperaroB MpH 3aIyCKe U MepexX0fHbIX peKUMax.

. Ommcatb paboTy arperaroB NPy OCTaHOBE JIBUTATeJIsl.

0. Paccka3arbk 0 KamMepe CropaHusi: COCTaB, OCHOBHbIE XapaKTepUCTHKH, paboTa.

. Kakue ocobeHHOCTH MeeT cricTeMa cMeceoOpa3oBaHus B 3TOM JBUrarere?

. Kakue ocobeHHOCTH OX/ax/ieHnst Kamepbl U I'T UMEIOTCS y 3TOTO IBUTATeS?

. Orucatb ocHoBHbIe ocobeHHOCTH THA: Ha3HaueHHe, COCTaB, OCHOBHbIE XapaKTePUCTHKH.
. VI3 KaKMX 3/1eMeHTOB COCTOUT cucTeMa yiuioTHeHuit THA, kak oHu paboratot?

. Kakue xapakrepuctuku umerot Typouna, HOK n HI'?

. Kak ycrpoen I'T: kakue nMeeT XapaKTepUCTUKN?

. Kakne Ha 3TOM [iBUraTese UCIIO/Ib3YHOTCS arperaTsl YIIpaB/ieHus], pery/IMpOBaHusl, KOHTPOJIS?
. Pacckasatb ycTpoiicTBo, 0cO6EHHOCTH KOHCTPYKIIMH 1 XapaKTePUCTUKH PeryssiTopa pacxoza.
. Pacckasarb, Kak paboTaeT peryssitop.

. Kak ycrpoeH u kak paboraet gpoccesns — perynsitop COB?

. Kak ycTpoeHs! 1 Kak paboTaroT K/laraHbl ycKa, Kakre Y HUX Ha3HaueHWsl.

. Kak ycTpoen u kak paboraroT K/arnaH Bo3/yxa, Kakoe y Hero HaHaueHHe.

. Kak ycTpoeH 1 Kak paboTaroT K/laraH OKUC/IUTeIs], Kakoe Y Hero HasHaueHue.

. Kak ycTpoeH u Kak paboTaroT KjaraH 0TCeuky roprouero ot I'T, Kakoe y Hero HasHaueHue.
. Kak ycTpoeH u kKak paboTaroT K/ianaH oTceuky roprodero ot KC, kakoe y Hero Ha3HaueHwe.

P OO UTR, WN -

NNNRNNNR R R R
URNRWNRPRPOOONOOTULEA WN -

Tect
Tect cocrout 13 20 BonpocoB. TecT curTaeTCsl CAAHHBIM [PY HAJIMUWK [IPaBUIbHBIX OTBETOB HA He
MeHee ueM Ha 60% BOIIpPOCOB.
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KommiekT TeCTOBBIX 3a/laHUM BXOAAT B cocTaB Y MK AWCIMIIVHBIL.

JK3aMeH

Ha onieHKy "yj0B/IeTBOPUTENBHO" 3K3aMeH MPOXOANT B (popMe TeCTHPOBaHMsA. YKa3aHHas OIleHKa
BBICTaB/ISIETCS IPU HaTMuuK He MeHee 80% IpaBU/IbHBIX OTBETOB TECTa.
Ha o11eHKY «XOpOI1I0» 3K3aMeH ITPOXOAUT B JOPMe YCTHOTO OTBETa Ha /IBa TeOPeTHUeCKUX BOIIPOCa.
OueHMBaeTCs TIOJTHOTA ¥ TIPABU/ILHOCTD OTBeTA 0 OusieTy. YKa3aHHas OLleHKA BBICTAB/ISIETCS TIPU MOTHOTE
oTBeta 1o busety He MeHee 80% 110 cpefHeapupMeTHUECKOMY 3HaueHHUI0, IPU YCJIOBUM UTO TIOIHOTAa OTBETa
0 KaXKJOMY Bompocy Oblia He MeHee 60%
Ha o1jeHKy "0T/IMUHO" 5K3aMeH MpPOXOJUT B (hopMe YCTHOTO OTBETA Ha JjBa BOMpoca I10 buiety, u 1-2
JIOTIOJTHUATE/TBHBIX Bompoca. ITo/THOTa OTBeTa Ha BOTIPOCHI 10 OuieTy NomkHa ObITh He MeHee 80% Mo KaXk[oMy
13 BorpocoB Ousieta v He MeHee 30% M0 KaXK[OMY [JOTIO/THUTE/TBHOMY BOTIPOCY.
OreHKa "Hey/I0B/IETBOPUTE/LHO" CTaBUTCS NPU MeHee 80% IpaBU/IbHBIX OTBETOB B TeCTe, W/WIU IIPU MIOJIHOTE
oTBeTa 1o bunety meHee 60% 110 cpefHeaprUPMeTHUECKOMY 3HaueHHI0, W/UJIK TIPU OTCYTCTBUU OTBETA Ha
/r000# U3 BOMpPOCOB OueTa.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. Tepmora3sopuHamuueckne 1 Bomnpocsl
3 5 |3Heprernuyeckue 0CHOBHI padouero 12 2 2 0 10 10 0 K
npouecca B PJI. 9K3aMeHy
Bonpocsl
3 5 Pa3pen 2. Knaccmbm(au‘ljm 14| 4 4 0 10 10 0 X
PeaKkTUBHBIX iBUraTeei.
3K3aMeHy
Paspen 3. OcHoBHbIe 371emeHThI XKP/I.
CxeMbl CHCTeM T0/jau4 TOIIJINBA B Bonpocsl
3 5 |kamepy JKP]I. Cxemsb1 XKP]] c 28 | 14 6 8 14 20 | 25 K
AOKMTaHUEM U 0e3 Jo)KUTraHUA 3K3aMeHy
rasoreHepaTropHbIX ra3oB.
Paspen 4. Opranusanusi paéouero B;;HE SIEII:/
3 5 |mpomecca M XapaKTepHUCTHKH Kamep 31 | 17 8 9 14 20 | 25 no’ieMaM
cropaHus u rasoreHeparopos P/I. I3
Pa3zzaen 5. O0mias Teopus i(;nggg:/
3 5 |1omaTouHbIX MAalMH. YCTPOHCTBO U 31 | 17 8 9 14 | 20 | 25 no’ieMaM
npuHnun padorsl THA. I3
Bompocsl/
3a/jaHus
Paspen 6. OcHOBHBIe 3/1eMeHTbI o IT_[e3maM
3 5 |cucTem aBTOMAaTHKH ABUraTesIei. 28 | 14 6 8 14 20 | 25 Bonm (;CH
IpuHIUn padoThl U YCTPOMCTBA. E
5K3aMeHy,
Tect
Bcero 3a 5 cemecTp 144 | 68 | 34 34 76 | 100 | 100
Bcero no guciurinae 144 | 68 | 34 34 76 | 100 | 100
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IICK-2

Kputepuu oneHuBaHus

Nel

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Bonpocbl omKkpbimoz2o muna:

ITpu pa3paboTke MPOEKTa OJJHOPEXXUMHOTO XXUJKOCTHOTO JiBUTaTes Tsaroi 1,8 MH,
paboTaroLero B TVIOTHBIX CJIOSIX aTMOC(hepBI, KaKyt0 CHCTeMY I0fiaull KOMITOHEHTOB
HeoOX0AMMO MPUMEHSITE? 3al|LINTe Pa3BEPHYTHIA 000CHOBAHHEBIN OTBET.

I[Tpu pa3paboTke MPOeKTa )KHUAKOCTHOTO PAKETHOTO JBUTATeIsl BTOPOU CTYIIEHH TATOM
100 kH, c BO3MOXXHOCTBIO T7IyOOKOTO APOCCeNMpPOBaHUs, KaKylo CUCTEMY M0Jaun
KOMITOHEHTOB TOI/TMBAa HEOOXOJUMO TTPUMEHUTE? 3aITULLINTe Pa3BEPHYThIN
000CHOBaHHLIM OTBET.

B yem npuHLUNIMaTBEHOE OT/IMUKE PAKeThI-HOCHTEIS C IBUTATe/IbHON YCTaHOBKOM,
paboTarolieil TIo cxeMe C A0KUTaHWeM IeHepaTOpHOTO T'a3a OT JBUraTelbHON
yCTaHOBKH, paboTatorieii o cxeme 6e3 JOKUraHUsI TeHEPaTOPHOTO ra3a? 3aruiinTe
Pa3BEPHYTHINM 000CHOBAHHKIN OTBET.

ITpy npoeKTUPOBaHMUY KU/IKOCTHOTO PAaKeTHOTO JIBUTaTe/Is 3aKPbITOM CXeMbI,
paboraroiiero Ha KOMITIOHEHTax, 00/1aJal0IMX BHICOKMMH KaBUTALIMOHHBIMU
CBOMCTBaMH, KaKve pelieHnsi He0OX0UMO MTPUMEHNUTbh, YTOOBI CHU3UTEL BEPOSTHOCTh
cpbIBa paboThl TypOO-HACOCHOTO arperara? 3anuiiyMTe pa3BEPHYThIM 000CHOBAaHHKIN
OTBeT.

Kakue opMbI TPaKTOB OX/1a)KA€HHsI KaMepbl paKeTHOTO ABUTaTesisi peKOMeHyeTCst
UCII0JTB30BaTh, UTOOBI yBEJIMUUTE TETUVIOCHEM U MPOYHOCTH KaMepPhbl PAKETHOTO
nBuraresisi? BeibeprTe NipaBU/IbHBIE OTBETHI U 3aMUIIMTE apryMeHThl, 000CHOBBIBAOLIHE
BbIOOp OTBeTa .

1. rodpupoBaHHast MPOCTaBKa

2. ¢pe3epoBaHHBIN KaHa

3. 1jes1eBOM KaHas IO BbIITaMIIOBKaM
4. 11esieBoM KaHasl

ITpu pa3paboTke KamMephl JBUraTesisi, paboTarolel Ha KUJKUX KOMITIOHEeHTaxX TOTUIHRA,
JUIs1 TOCTYDKEeHHsT MAKCUMAJTBHOTO Y/Ie/IbHOTO UMIY/IbCa, KAKKUEe THIIBI SIIPOBBIX
(hopcyHOK He0bX0[HUMO MTPUMEHNUTE? BhibeprTe TIpaBU/IbHbIE OTBETHI 1 3aITUILINATE
apryMeHTbl, 000CHOBBIBAOII[ME BEIOOD OTBETA .

1. HeHTpoOeXXHBIE [BYXKOMIIOHEHTHBIE (DOPCYHKU C BHEIITHUM CMeIlleHUeM

2. 11eHTPOOEXKHBIE IBYXKOMITOHEHTHBIE (POPCYHKH C BHYTPEHHUM CMeEIIeHUEeM
3. OIHOKOMITIOHEHTHBIE LeHTPOOeXXHbIe HOPCYHKU

4. cTpyiiHbIe OTHOKOMITOHEHTHbIe (POPCYHKH

IMpu pa3paboTke KaMepbl KUJKOCTHOTO PAKeTHOTO JBUrartesis 10 CTyMeHH pakeThl-
HOCHUTeJIs1, paboTarolrieli Ha )KUAKUX KOMIIOHEHTaX, KaKye BO3MOXKHbBI CITOCOOBI
OpraHM3al[iy OXJIAXKIEHHS KaMephbl PAKeTHOTO JBUraTeIs? 3aruiliiTe Pa3BepHYTHIH
000CHOBAHHBIA OTBET.

KakoBo Ha3HaueHue BBIIBUHYTHIX OTHOCUTEIbHO OTHEeBOTO AHUIIA (POPCYHOK?
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Ne 9

Ne 10
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Ne 3

Neo 4

Kakast macca ToruiBa (B Kr) TpeOyeTcs A1t pabOThI eCSTH ABUraTesiel TiepBoM
CTYTIEHU CBepXJ/IerKoM pakeThl-HOCUTe isA? Tsara ogHoro auraresis — 15000 H, yaensHbIN
umiynbC — 2800 m/c? BpeMs akTUBHOTO yuacTka TpaekTopuu coctassisieT 70 c. [IpyuHATH
JIOTyIIIeHHe, UTO COTL/Ia IBUraTesiell Bce BpeMst pab0oTaeT Ha paCUéTHOM PEXKUME.

Bribepute npaBU/IbHBIN OTBET ¥ apTYMEHTHPYHTE BBIOOD

1. 3750 kr
2. 375 Kr

3. 53,5 kr
4.5,35 Kr

JKP[I ¢ Taroit 500 kH umeeT ciiepyrolue pacxobl KOMIIOHEHTOB: roprouee — 51 Kr/c;
okuc/uTens — 132,5 kr/c. OnpeesuTsb yZebHbIA UMITY/IbC ABUratessa. [lomyuyeHHBIH
pe3y/bTaT OKpPYIIUTh [0 OIbKaillero 1je/10ro 3Ha4eHusl.

BribepuTe NpaBU/ILHBINA OTBET U apIYMEHTHUPYHTe BBIOOP.

1. 2725 Mm/c
2. 3774 m/c
3. 5000 m/c

Bonpocbl 3akpbimozo muna:

I[Tpn ycioBum, UTO KOMIIOHEHTHI KaMepbl PaKeTHOTO JJBUTaTeIs - Fa3000pa3HbIif
OKHC/TATE/Tb U )KAAKOe TOpIouee, TO KaKoe paciiofioykeHne OPCyHOK U THM (HOPCYHOK
HeoOX0AWMO YCTaHOBUTEH B CMECHUTE/ILHOMN TOI0BKe, UTOObI J0CTUYL MaKCUMa/IbHOe
3HaueHue yAeabHOTO UMITY/IbCa?

1. KoHIIeHTpUUeCcKoe pacrionioyKeHHe SIAPOBBIX JBYXKOMITOHEHTHBIX
ra30XKUJKOCTHBIX (POPCYHOK

2. [ITaxmMaTHOE pacrooXKeHNE SIAPOBBIX OJHOKOMITOHEHTHBIX CTPYUHBIX (POPCYHOK

3. KoHLIeHTpHUEeCKOe PaCIooKeHHe sAPOBLIX OHOKOMITOHEHTHBIX CTPYHHBIX
dhopcyHok

4. CoToBOe pacIio/ioyKeHre si7IPOBLIX ABYXKOMITOHEHTHBIX Ta30KHAKOCTHBIX

hopcyHok

ITpu pa3pabotke KPIY nocrasnieHa 3aaua JOCTUMYL MaKCUMa/lbHOe BHYTPUKaMEepHOe
Jasnenve. Huxe nipescrasiieHbl BO3MOXKHBIe BapuaHThl cxeM JKP/Y. Pacrionoxure
Trpe/iCTaB/eHHbIe CXEMBI B NTOPsI/iKe YBeJIMYeHHUs] MaKCHMyMa BHYTPUKaMepHOIo
[laB/IeHuUs].

¢ (CxeMa HacocHoi rogaun "XK+XK"
¢ (CxeMa HacocHo mogaun "K+I™

e (CxeMa HacocHol nogauu "T+I™"

¢ BrbITecHUTe/bHASA CHCTEMA TTOIauu

Kakoe makcumasnbsHOe fiaBieHue B Kamepe P/l MOXXHO peann3oBars I1py
BBbITeCHUTE/ILHOW CUCTeMe 10o/jaull KOMITOHEHTOB?

1. 0,5 MIIa
2. 2,5 MIla
3. 12 MIla
4, 25 MIla
5. 50 MIla

Kakoe MakcuMassHOe JlaB/ieHre B Kamepe PJ] MOXKHO peasii30BaTh MPH HACOCHOH
cucTeMe TI0/Iaul KOMIIOHEHTOB 6e3 I0KUraHUsI TeHepaToOpHOro rasa?

1. 2,5MIla
2. 5,0 MIla
3. 12 MIla
4. 25 MIla
5. 50 MIla
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Ne 1

Kakoe makcumasibHOe fiaBiieHue B Kamepe P/l MOXKHO peasiv30BaTh MpY HaCOCHOM
CUCTeMe TI0flaurl KOMIIOHEHTOB C JIO’KUTaHeM reHepaTOPHOTo rasa (cxeMa >KUZ-+Kug)?

1. 2,5 MIla
2. 5,0 MIla
3. 12 MIla
4. 25 MIla
5. 50 MIla

Kakoe MakcrManbHOe fjaBieHue B Kamepe P/l MO>KHO peasii3oBaTh MPH HACOCHOM
crcTeMe TI0lau KOMIIOHEHTOB C ZIoXKUraHieM TeHepaTopHoro rasa (cxema I'+1)?

1. 2,5 MIla
2. 5,0 MITa
3. 12 MIla
4, 25 MIla
5. 50 MIla

HOAGEPI/ITE HOAXO,Z[HU_[I/II‘/JI THUII Ira30TeHepaTopa AJid pAKeTHOI'O ABUTaTesId C BaKpLITOﬁ
cxXeMou nmoAaur Ha OKHNC/IMTE€/IbHOM I'eHepaTOPHOM Tra3e:

o [IByX30HHHBIH C ra30BbIMHU BTY/IKAMU
¢ OJHO30HHBIY C IByXKOMIIOHEHTHBIMH LIeHTPOOEe)KHBIMU (HhOPCYHKaMHU
e OJHO30HHBIH C ABYXKOMITIOHEHTHBIMH CTPYHHBIMH (POPCYHKaMHU

CooTHecHTe HaMeHOBAaHKEe BO3MOYKHBIX METO/IOB OXJI&XK/EHHS 3/IeMEHTOB
JIBUTaTe/IbHOM YCTaHOBKY Ha OCHOBE >KM/KOCTHOTO PAaKeTHOTO /IBUTraTessl U MPUHLHIT
PabOThI OX/TAXKIEHUS

1. ITpucTeHOUHBI C/10M
2. PereHepaTHMBHOE OXJaXKAeHUe
3. AG/IALMOHHOE OX/IAXKIEHHUe

A OxnaxkzieHre HU3KOTeMIlepaTypHbIM ra3oM

b OxnaxpeHve 3a cueT 0TBOZA Tell/la NOCPeACTBOM IIPOTOKA OX/1aJUTeIst
B OxytaxkzeHue 3a cyueT yHOCa Macchl C ITIOBEPXHOCTU

I' OxnaxaeHue 6e3 yHoCa Macchl C TBep/[0M MOBEPXHOCTH

CooTHecHuTe BO3MO)KHbIe TUIBI OPCYHOK M UX pacrioyioykeHre B CMeCUTebHbIX
rOJIOBKa KaMep [IBUTaTe/IbHbIX YCTaHOBOK Ha ocHOBe »KP/I B HampaB/ieHHH yBeluueH st
VAeIBbHOTO UMITY/TbCa.

e cTpyiiHas opcyHKa

e 11eHTpoOeXHas (hOPCYHKA ILIaXMaTHOTO PaCIIO/IOKeHHs
¢ 11eHTpoOexXHast OPCYHKA COTOBOIO PACIIO/IOKEHHST

¢ /IByXKOMITOHEHTHBIE 1|eHTPoOeXXHbIe (HOPCYHKU

CooTHecure YPOBEHBb TeMITIEpPATyp B arperarax >KMJAKOCTHBIX PAKETHBIX ,Z[BHFaTEJIeﬁ

1. Anpo noroka B KC XXP/]

2. Ilpucrenounsiii cioit B KC JKP]
3. OkucurenbHb I'T

4. BoccraHoBuTebHBIN [T

A) 3000...4000 K
b) 1800...1900 K
B) 600...800 K

I') 1000...1200 K

Bonpocbl omkpbimoz2o muna:
JKP/I kakoro Turia n300pakeH Ha PUCYHKe? 3arUIInTe MOJHbIM 000CHOBaHHBIN OTBET.
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Ne 2 Typ6uHa Kakoro Tura n3o0paxeHa Ha prcyHKe? Bribepure 13 Kaxzoro myHkra (1.-5.)
TIpaBU/ILHBIN OTBeT U 000CHYyHiTe BBIOOp. [1e cpabarkiBaeTcs mepenaf JaBiaeHus Ha STOM
TypOuHe?

1. akTHBHasi / peaKTHBHas
2. oceBasi / JeHTPOCTpPeMUTe/IbHAas
3. OHOCTyIeHyYas / [ByXCTyIeH4aras

4. napiiabHas / He TlapUyabHast

Ne 3 Kaxkoro tuma TypOviHa ripefcTaB/ieHa Ha cxeMe? BribepuTe npaBWbHbIE OTBETHI U 3alUILINTe
aprymeHTbl, 060CHOBBIBAOLIME BBIOOD OTBETA .
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1. OceBast TypOrHa

2. LlenTpobexxHast TypOrHa
3. LenTtpobexkHast TypOrHa
4. OgHoCTyIeHyaras

5. [IByxcTtyneHuaras

Ne 4 CxeMa /IBUraTe/IbHOM YCTAaHOBKU KAaKOM CHUCTEMBI 110/]auu TPe/ICTaB/IeHa Ha pUcyHKe? Bribepure

MPaBWILHBIN OTBET Y 3alWIIKTe apryMeHThI, 000CHOBLIBAIOIIE BEIOOD OTBeTa .

1. BLITECHUTE/ILHOMN
2. HACOCHOM C /I0)KUTaHHEM I'eHepPaTOPHOro rasa
3. HacocHoW 6e3 I0)KUraHusl TeHepPaTOPHOTO rasa
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Ne 6

Ne 8

Ne 9

Ne 10

Ne 1l

PacrionokriTe BUZIbI TPAKTOB OX/IaK/AeHUs TI0 Mepe yBelnn4yeHus X 3 (peKTUBHOCTH.

¢ HecssizaHHble 000/104KH
e TpakT C BBIIITaMIIOBKaMU
TodpupoBaHHBIi TPaKT

o @pe3epoBaHHBIN TPAKT

HO,Z[6EPI/ITE HOAXOAHLL[I/Iﬁ THUII ra30reHepaTopa AJjid pakKeTHOIr0 ABUrareJsisd C 3aKprTOI>i cxemoi
rnoaayur Ha OKHMC/IMTE/IbHOM I'eHepaTOPHOM Tr'a3e:

1. JIByX30HHHBIN C ra30BbIMH BTY/IKaMH
2. OfHO30HHBIH C ABYXKOMITOHEHTHBIMU LIEHTPOOEXHbIMU (OPCYHKaMU
3. OFHO30HHBIN C JBYXKOMIIOHEHTHBIMU CTPYUHBIMU (OPCYHKaMU

Kaxkoro tvra gopcyHKa rnpeficTaB/ieHa Ha pUCYHKe? 3anuIlnTe pa3BepHyThIH 000CHOBaHHBIH
OTBeT.

AR A

N
<
‘\\\\

K Kakomy criocofy yripaB/ieHUsi BEKTOPOM TATM OTHOCHTCS CIIOCO0, M300paKeHHbIN Ha PUCYHKeE?
BribepuTe npaBU/IbHBIM OTBET M 000CHYITE CBOM BLIOOP.

EEEEERTS

1. aspogHaMHUeCKuUl Criocob
2. C YaCTUYHBIM OTKJIOHEHUEM CTPYU
3. razofiiHaMUYeCKUi Criocod

1 Kakot 11e/TH PUMEHSIeTCST CEKITMOHUPOBAHNE CMECUTETLHOM TOJIOBKU? Bribepute
MIPaBWILHBIN OTBET M YK)KUTe Kak MeTof, paboTaer.

1. gy perynupoBaHus Taru 1Y

2. [1s1 IpUMeHeHUs1 KpUOTeHHbIX KOMIIOHEHTOB TOIIMBA

3. A7s1 MUHUMU3AIMM Macco-rabapuTHBIX XapakTepucTuk 1Y
4. nist obecrieueHrss MHOTOKPATHOCTH 3amycka Y

Ox/1aK/IaroLii TPAKT KaKOTO THUTIA Iiefiecoobpa3Hee UCIIOb30BaTh /s OXTaXKIeH s
KPUTHYECKOTO CeueHus1 coria? BeibepuTe paBUIbHBIN OTBET U 000CHYHTE CBOM BBIOOP.

1. lnapkuii 11ie/ieBoM TPakKT

2. TpakT co CBSI3aHHLIMU 000/I0UKAMHU IO BBIIIITAMIIOBKaM

3. Tpakr co cBsi3aHHBIMU uepe3 roypUPOBaHHYIO MTPOCTABKY 000/I0UKaMU
4. dpe3epoBaHHbIN TPAKT

Bonpocbi 3akpbimozo muna:
Kaxkoro Tura TypOuHEI M300pakeHbl Ha pucyHKax? COMOCTaBbETe PUCYHOK U MTPABU/IbLHBINA OTBET
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1. oceBas

2. pagyasibHasg LeHTPOCTPeMUTeIbHAs
3. paguanbHas eHTPoOeXXHast

4. TaHTreHLMa/IbHas

Ne 2 Kakoti 13 nepeunc/ieHHbIX arperaToB >KUAKOCTHOTO PAaKeTHOTO JiBUTaTesIsi Ha
CaMOBOCT/IaMEHSTFOIUXCS] KOMITOHEHTaX TOTIIBA SIB/ISIeTCS JIUIITHUM?

e Kamepa cropanus

¢ T"a3oreHeparop

¢ PeakrHBHas ra3oasi TypOrHa

¢ B0k pyneBbix Kamep

¢ BJI0K NMpO3aKUraroluX YCTPOMCTB

Ne 3 B anekTpoHHY!0 6a3y JaHHBIX HEOOXOJUMO BHECTU MH(OPMALIUIO O TBUTATESIX,
HCITOJTB3YIOIIUX OTKPBITYH0 TypOOHACOCHYIO cxeMy mofiaur (6e3 10)KUTraHsi reHepaTOPHOTO
rasa). Beibepurte U3 nepeunc/ieHHbIX Te JBUraTeld, MHPOPMAIUs O KOTOPBIX AO/DKHA OBbITh
BHeCeHa:

1. 81144
2. PII-107
3. HK-33
4. PI-253
5. 51167

Ne 4 Ha pucyHke npeficTaBieHa MHeBMOTH/IpaB/IMUecKast cCxemMa KHU/JKOCTHOTO PaKeTHOTo [IBUTaTeJis,
COOTHEeCHTe Ha3BaHUe 1eMeHTa U [Upy, yKa3aHHYIO0 Ha ITHEBMOTH/IPAB/INYECKOU CXeMe.
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A -ra3’oBbIM aKKyMY/ISITOD [aB/aeHUS
b — nycko-oTceuHoit K1araH
B — obOparHbIii K1araH
I' — razoreneparop
1, - peAiykTop
E - TypOuHa
Ne 5 Kakoti 13 crioco00oB yrpaB/ieHusl BEKTOPOM TATH TI0[pa3yMeBaeT Haluure THOKUX
TpyOOIIPOBOAIOB, KapAaHHOTO MofBeca?

1. aspoiHaMUYe CKHiA Criocob

2. C YaCTUYHBIM OTK/IOHEHHUEM CTPYH
3. C TOJTHBIM OTK/IOHEHUEM CTPYH

4. ra3ofiMHaMH4e CKHH CrI0Cco0

Ne 6 Pacnonoxxvte BapuaHThI CXeM HaCOCHOM ofjaur KoMrioHeHTOB JKP/I B opsifike yBe/TMUeHus
MaKCMMa/IbHO BO3MOYKHOTO 3HaUeHMs [jaB/ieHus B KaMepe:

A - JKyuJKOCTh + JKUJIKOCTh
b - XKugkocts + ras
B -Ta3 +ra3

Ne 7 11 Kako 11e/TM IPUMEHSIeTCS CEKIIMOHUPOBaHUe JOPCYHOUHOM T'OJIOBKU

1. perynupoBanueMm Tary 1Y B MPOKOM Anaria3oHe

2. IpUMEeHEeHUeM KPUOTeHHbIX KOMIIOHEHTOB TOTLIMBA

3. MUHUMM3aLMel Macco-rabapyuTHBIX XapakTepucTuk 1Y
4. obecreueHeM MHOTOKPATHOCTH 3amycka Y

Ne 8 TypOuHa, Ta3 oc/Ie KOTOPOU HaMpaB/IsieTCsl B OKPY’KAIOLYIO Cpe/ly Ha3bIBaeTCs:

1. AKTHUBHOU
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2. PeakTUBHOU

3. ABTOHOMHOU

4. TlpeaxamepHoOit

5. INapimanbHoOM

6. llenTpocTpeMuTebHOM

Ne S Kakas n3 ykaszanHbix cucrtem perynvposanus JKP/l npeHa3HaueHa /1 OAAepXKaHus
Be/InuuHsbl Taru JKPI?

1. CCK (cTrabunm3aiyiy COOTHOIIEHHSI KOMIIOHEHTOR)
2. PKC (perynupoBaHUs KaXXyLLielcsl CKOPOCTH)

3. COB (CMHXPOHHOTO OTIOPOXKHEHUsT OAKOB)

4. YBT (ynpaBneHusi BEKTOPOM TSTH)

Ne 10 Ox/iaxAaroyii TPaKT KaKOTo TUITA UCII0/b3yeTCsl B ra3oreHeparope Apurarens 51677

1. 'nafkuii 11jeneBoM TpakT

2. TpakT co CBsi3aHHBIMK 000/I0YKAMH T10 BBILITAMIIOBKaM

3. TpakT co cBsi3aHHBIMU Yepe3 ro)prpOBaHHYIO TIPOCTaBKy 000/10UKaMU
4. dpe3epoBaHHBIN TPAKT
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