





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ABUT'ATEJINA IBY XCPEJHBIX AIIITIAPATOB

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:

24.05.02 I1CK-1.7 — crocobHOCTb MPOU3BOAUTD MOUCK, CUCTEMaTU3UPOBATh U aHa/TM3UPOBATH rH(popMaL1io
(A8) 10 KOHCTPYKTUBHBIM U CXeMHBIX PelleHHsIM CYIeCTBYIOIIMX JBUraresiell jeTaTe/bHbIX araparoB U
UX 3/1eMeHTOB
24.05.02 I1CK-3.5 — cnocoGHOCTb IPOBOJUTD TIOMCK, CHCTeMAaTU3MPOBATL U aHa]'II/IBI/IpOBaTLuI/IH(i)OpMaL]I/I}O 1o
(A8) KOHCTDYKTMBHBIM M CXeMHBIM pellIeHHsIM CYIIeCTBYIOI[eli pakeTHO-KOCMUUeCKOW TeXHUKHM U HX
3/1EMEHTOB
24.05.02 IICK-6 — criocobHOCTE MPOBOAUTH TOMCK, CHCTeMAaTH3MpOBATh M aHA/M3MPOBATH E/IHCI)OpMaL[I/I}O 1o
(A8) KOHCTDYKTUBHBIM U CXeMHBIM pellIeHHsIM CYIIeCTBYIOIeli pakeTHO-KOCMUUeCKOW TeXHUKHM U HX
3/1EMEHTOB

DOpPMUPOBAHHIO KOMITETEHITUH CITY>KUT IOCTKEHUE CJIeTYIOIUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.7 (24.05.02, A8)

3HAHUA:

Ha YpOBHe Ipe/|CTaB/IeHUM:

KOHCTPYKLMM Y TIPUHLUITHAAbHbIE CXeMbI CYIIIeCTBYIOILUX U MepCIeKTHBHBIX JBUTaTesell ByXCpeIHbIX
anrapaToB, arMOC(hepOHe3aBUCUMBIX JIBUTaTeNed U CIOKHBIX TEXHUUECKHUX CHUCTeM Ha 0a3ze KPUTHYECKHX
TeXHOJIOTHI;

Ha YPOBHE BOCITPOU3Be/IeHUSI:

MeTO[bl pacueTa [JBHUraresiell [BYXCPeAHBIX araparoB W YyCTaHOBOK, CO3[aBaeMbIXx Ha 0ase
KPUTUUECKHX TEeXHOJIOTHM;

Ha ypOBHe IMOHUMaHUsI:

MOJZIe/Td Y aJITOPUTMbl TIPOEKTUPOBAHUSI [BUraTe/iell [BYXCPEeIHBIX alrapaTtoB W YCTaHOBOK Ha 0Oa3se
KPUTHUECKUX TeXHOJIOTH;

YMEHUsL:

MpaKTHYyecKue:

TPOEKTHUPOBaHUe JBUraresiell JBYyXCpeJHBIX arlapaToB M aTrMoc(epoHe3aBUCHUMBIX [JBUraTeseil, a
TaK)Xe YCTaHOBOK Ha 0a3e KpUTUYEeCKUX TeXHOIOTH;

HaBbIKU:

pacueT ¥ MPOEKTUPOBaHHWe JBUTaTesiell BYXCPeJHBIX arrapaToB U BHICOKOTEMITePATYPHBIX yCTaHOBOK
Ha 6a3e KpUTHUECKUX TEXHOIOTHH.

IICK-3.5 (24.05.02, A8)

3HAHUA:

Ha YPOBHe Ipe/|CTaB/IeHU:

KOHCTPYKLUM Y TIPUHLUITHAAbHbIE CXeMbI CYIIeCTBYIOIUX U MepCTeKTHBHBIX IBUTaTes el 1ByXCpeIHbIX
anrapaToB, aTMOC(hepOHe3aBUCUMBIX JIBUTATeNield U CIOKHBIX TEXHUUECKHUX CHUCTeM Ha 0a3e KPUTHYECKHX
TeXHOJIOTHI;

Ha YPOBHe BOCIIPOM3BeZleHHS:

MeTO[Bl pacueTa JBWraresiell [BYXCPeAHBIX arapatoB W YyCTaHOBOK, CO3[aBaeMbiXx Ha 0aze
KPUTUUECKHX TEeXHOJIOTHM;

Ha YpOBHe IMOHUMaHUsI:

MOJIe/TA ¥ aJITOPUTMbl TIPOEKTUPOBAHUSI [IBUTaTe/Iell BYXCPEIHBIX amrapaTtoB W YCTaHOBOK Ha 0Oa3se
KPUTHUECKHX TEXHOJIOTH;

YMeHUS1:

MpakTHYyecKue:

MIPOEKTUPOBaHKe JBUTaTesiell /ByXCpPeJHBIX arrapaToB M aTrMoc(epoHe3aBUCHMBIX [JBUraTeseil, a
TaK)Xe YCTAaHOBOK Ha 0a3e KpUTUYEeCKUX TEeXHOIOTH;

HaBbIKU:

pacyeT ¥ MPOEKTUPOBaHUe ABUTraTesiel ABYXCPeAHBbIX arliapaToB W BBICOKOTEMITEPATYPHBIX YCTaHOBOK
Ha 6a3e KpUTHUECKUX TEXHOIOTHH.

IICK-6 (24.05.02, A8)

3HAHUA:

Ha YpPOBHe Ipe/iCTaBJIeHHIi:

KOHCTDPYKI[UM Y TIPUHLUITHAAIbHbIE CXeMbI CYIIeCTBYIOILUX U MepCTIeKTUBHBIX IBUTaTes el 1ByXCpeIHbIX
anrapaToB, aTMOC(hepOHe3aBUCUMBIX JIBUTATesield U CIOKHBIX TEXHUUECKHUX CHUCTeM Ha 0a3e KPUTHYECKHX
TeXHOJIOTHI;

Ha YPOBHe BOCIIPOU3BeZleHHS:

MeTO[Bl pacueTa [JBWraresiell [BYXCPeJHBIX arrapatoB W YyCTAaHOBOK, CO3[aBaeMbiXx Ha 0aze
KPUTUUECKHX TeXHOJIOTHM;
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Ha ypOBHe [IOHUMaHUSI:

MOZIe/T U aJrOPUTMBI TIDOEKTHPOBaHMs JIBUraTesiell IByXCpeJHbIX amrapaToB M YCTAHOBOK Ha Oase
KPUTUUECKHX T€XHOJIOTH;

YMeHus:

IpakTUUecKue:

IIPOEKTHUPOBaHUe JBUraTesiell JABYXCpeJHbIX amnraparoB M arMoc(epoHe3aBUCUMBIX JBuraresned, a
TaK’Ke YCTAaHOBOK Ha 0a3e KpUTHUeCKUX TeXHOTOTHH;

HABBIKU:

pacueT ¥ NpOeKTHpPOBaHWe JBUraTesiell [BYXCpPeJHbIX anrapaToB U BbICOKOTEMITePaTyPHBIX yCTaHOBOK
Ha 0a3e KPUTHYeCKUX TEXHOJIOTH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa JBUTATEJIN ABY XCPEJHBIX AITITAPATOB siBiisieTcsl AUCLIUIIMHOW YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HanpasneHusM: 24.05.02 [TpoekTrpoBaHUe aBUAlJMOHHBIX 1 pakeTHBIX ABUraresneii, 24.05.02 ITpoekTrpoBaHue
aBUALIMOHHBIX U paKeTHbIX JBurareseit, 24.05.02 [IpoekTrpoBaHUe aBUALIMOHHBIX U paKeTHBIX JBUraTesieil.

CogepkaHue JUCLIUIVIMHEL SB/sieTCs jJorndeckuM npogospkenueM suctuiuive: TEIVIOITIEPEJAYA,
UCIIBITAHUSI M JUATHOCTHUKA TBEPIOTOIVIMBHBIX PAKETHBIX JIBUTATEJIEM,
IMTPOLNECCHI TEIVNIOOBMEHA B PAKETHBIX JIBUT'ATEJIAX, TEXHOJIOT'YA ITPOU3BOJCTBA
PAKETHBIX JBUTATE/IEHM, PACUET TBEPIOTOIUIMBHBIX PAKETHBIX JIBUIATEJIEN,
XNUMHNYECKAAA TEPMOJUHAMMUWKA " TEOPUSA I'OPEHUSA, ®U3UKA, ITEPCIIEKTUBHBIE
TEXHOJ/IOI'MU B JABUTI'ATEJIECTPOEHNHN, ITPOEKTUPOBAHUE N KOHCTPYUPOBAHUWE
PAKETHBIX JBUTATEJIEM HA TBEPIOM TOILIMBE, XMUMMOTOJIOTUSI PAKETHBIX
TOIVINB, TEPMOANHAMUKA, XNMNUS, BBEAEHUE B CIIEIIUAJIBHOCTH, TEOPUA N
KOHCTPYVPOBAHUE BPJI, TEOPUS PAKETHBIX JBUTATEJIEI.

Copep>kaHue OUCLMIVIMHBI SIB/sieTCs 0CHOBOMU i ocBoeHus aucuurivH: [IEPCIIEKTUBHBIE 1Y
HA TBEPAOM TOIUVIMBE, IIOAI'OTOBKA K IIPOOEAYPE 3ANIATBI W 3AHIUTA
BBIITY CKHOU KBAJINOUKAIIMOHHOU PABOTBL

ITpeBapuTe/bHBIE KOMITETeHIIH, ChOPMHUPOBaHHEIE ¥ 00yUaroIierocs 0 Havyasna U3yuyeHHs AUCLUTUIMHBL:

¢ OIIK-1 — CniocobGeH npUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe U SKCTIePUMeHTa/IbHOTO
WCC/Ie;0BaHMs /1/1s1 pellleHus HH)KeHepHBIX 3a/1au [1podeCCroHaNbHOMN JlesiTe/IbHOCTH

¢ OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTAIUO, CBI3aHHYO C
npod)eCCUOHABEHOM [iesITeIbHOCThIO

¢ OIIK-4 — CriocobeH oCy1iecTBASTh IPOQe CCUOHAILHYIO AeSITeTbHOCTh C YUeTOM SKOHOMUYECKUX,
5K0JIOTUYeCKUX, COLIMaIbHBIX U IPYTUX OrpaHUUEHUM Ha BCeX 3Tarnax >KM3HeHHOTo 1MK/a TeXHUYeCKUX
00bEKTOB aBUAI[MOHHOW M PAKETHO-KOCMHUECKON TEXHUKH

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3MUECKHE U MaTeMaTHUeCKUe MOJIe/Id UCC/Ie[yeMbIX MPOLIeCCOB,
sIBJIEHNH 1 00BEKTOB, OTHOCSIIMXCS K TPOQeCCHOHANBHOM Cdepe esTeNbHOCTH 15 peleHust
VIH)XeHEepHBIX 3a/iad

e OIIK-6 — CriocobeH 0CyIeCTBATh KpUTUYECKUI aHaIi3 HayuHbIX JOCTWKEeHUH B 00/1aCTu
aBUALIMOHHOM U PaKeTHO-KOCMUYeCKOW TeXHUKU

¢ OIIK-7 — CrniocobeH KpUTHUECKH ¥ CUCTEMHO aHaIM3UPOBATh JOCTHXKEHUST OTPAC/IU
JIBUTaTesIeCTPOEHUs] M SHePreTHUeCKOM TeXHUKU U CI10Co0bl MX PUMeHeHHs B ITpodeCcCrOHaTEHOM
KOHTEKCTe

e TICK-3.1 — CnocobeH pa3pabaTbiBaTh MPOEKTHYIO U pabouy0 KOHCTPYKTOPCKYHO ZOKYMEHTALMIo Ha
PaKeTHO-KOCMHUYECKYIO TEXHUKY M UX COCTaBHbIE 37IeMEHThI

¢ [ICK-3.2 — CriocobeH opraHu30BbIBaTh M KOOPAWHUPOBATh pabOThI TIPU pa3paboTKe, U3rOTOBIEHUH U
WCTIbITaHUSAX pPaKeTHBIX JBUraTesieil UX 3/1eMeHTOB

¢ TICK-3.3 — CniocobeH npoBoguTk paboThl 110 00paboTKe, aHAIU3Y Pe3y/IbTaTOB SKCIIEPUMEHTA/TbHBIX
WCC/eJOBaHUM, UCTIBITAHUM PaKeTHBIX JIBUraTesel U UX 3/1IEMEHTOB

¢ TICK-3.4 — Cnioco6eH pOBOAWTb PAaCUYETHI ITPOLIECCOB B PaKeTHBIX JBUTATeNISIX, IPOUHOCTH U
HaZIé)KHOCTH U3Je/Mi U UX COCTaBHBIX 3JIEMEHTOB

¢ [ICK-3.5 — CriocobeH NMpoBOAXT MOWCK, CUCTeMAaTU3UPOBaTh U aHA/TM3UPOBATh MH(OPMALIUIO 110
KOHCTPYKTUBHBIM U CXeMHBIM pellleHUsIM CyLeCTBYIOLlel PaKeTHO-KOCMUUeCKOW TeEXHUKHU U UX
5JIEMEHTOB

e TICK-3.6 — Cniocoben pa3pabaTbiBaTh 3CKM3HBIH (TeXHHUECKUI) MPOEKT (aBaHIIPOEKT) 0 CO3JaHUI0
(MozepHH3aLIM) TBEPLOTOIN/IMBHBIX PAKeTHBIX JBUraTe/lel U UX COCTaBHBIX 37IeMEHTOB

e TICK-3.7 — Cnioco0eH BBITIO/THSATE HAyYHO-UCC/Ie/I0BaTe/TbCKHEe PabOThI M pa3padaThiBaTh OTUETHI B
obecrieueHUH CO3/1aHUsI TIEPCIIEKTUBHBIX KOHKYPEHTOCIIOCOOHBIX ABUTATe/BHBIX YCTAHOBOK U MX
COCTaBHBIX 3/IeMEHTOB Ha OCHOBe TBEpPZOTOIUIMBHBIX paKeTHBIX JABUraTesei

¢ YK-6 — CniocobeH orpe/ie/isiTb ¥ Peasn30BbIBaTh MPHOPUTETHI COOCTBEHHOM AeTebHOCTU U CI10CO0BI
ee COBepIIeHCTBOBAHMS HA OCHOBE CaMOOL|eHKH 1 06pa30BaHusl B TeUeHHe BCei JKU3HU

¢ YK-8 — CrniocobeH c03/1aBaTh U MOJ/IePXKUBATh B MIOBCEIHEBHOM KU3HU U B TIPOdeCCHOHATBEHOR
JieATeIbHOCTH Oe30TacHble yCIOBUS )KU3HE/IeSITe/IbHOCTH [11s1 COXPAHEeHUs! IPUPOZHOM Cpe/ibl,
o0becrieueHusl yCTOMUMBOTO Pa3BUTHSI 00ILIeCTBA, B TOM UKC/Ie TIPH YTPO3e U BO3HWKHOBEHUU
ype3BbIUalHbIX CUTYal[1ii U BOEHHBIX KOH(DIUKTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. /ipuraTenu ByXCpeiHbIX anmnaparos ""Boja-armocgepa-
Boja". Knaccudukarust u obuasi xapakrepuctrka JIJA knacca "Boga-
armoc¢epa-Boaa". [1pomny/bCHBHBINA KOMILIEKC. B3aMMOCBSI3b OCHOBHBIX
TIapaMeTpOB I10ITy/IbCUBHBIX SHEPrOCUIOBLIX YCTAHOBOK C
XapaKTepUCTUKaMH MOABOAHBIX U ABYXCPeJHBIX arrapaToB. TakTtuko-
5 19 |rexHuueckue tpeGoBanusi K [JJIA pa3nuuHoro HasHaueHust. TerioBbie 46 16 7 9 30 45 45 45
JTA: Typ6uHHbIe, MOpIIHeBLIe, pakeTHble. Kaccudukaius, ycTpoiicTso,
MeTo/Ibl pacyeTa 1 npoekTupoBaHus. Torivea Ternosbix JJA.
TpeXKOMITOHEHTHBIH MTaporasoreHeparop (MoforpeBaTesib) KaK 37eMeHT
TerioBoro JJJA. Snekrpuueckue JJIA. Kinaccudukaiys, yCcTpoicTBo,
MeTo/bl pacyeTa U npoekTupoBanus. Jewkurenu JJA. Knaccudukars,
yCTpUﬁCTBO, MeTOo/bl pacueTa U IIPOeKTUPOBaHUS.
Pa3pen 2. ipuraTen a3poKOCMHUYeCKHX anmnaparos. Knaccudukauus u
5 10  |obmyast XapakTepUCTHKA a3pokocMuueckux JIA. TubpuzHble ABUraTeny 36 11 6 5 25 45 45 45
a3pOKOCMUYEeCKUX [TA: yCTPOWCTBO, KOHCTPYKLIUSI, METO/IbI pacyeTa.
Pazpen 3. /IBuraTe/im ¥ 3HeproyCTaHOBKH CKBa)XMHHBIX CHCTEM.
Kpnanecxue TexHo/10ruu. Cucremsl U TepMHYeCKHhe MeTOo/bl
5 10  |noBbiuieHus HedreoTaaun. CHCTEMBI M METO/IbI TEDMUYECKOTO OypeHust. 26 7 4 3 19 10 10 10
HPI/IMEHEHI/IE KPUTHYECKHX TEXHOJIOTUH B XMMHUUECKOH TIPOMBIIIIEHHOCTH
1 aTMOC(epOHe3aBHCHMBIX SHEPIO/BUTaTe/bHbIX YCTaHOBKAX.
Bcero 3a 10 cemecTp 108 34 17 17 74 100 100 100
Bcero no gucuuninHe 108 34 17 17 74 100 100 100
3.2. AyAuTOPHBII NPAKTUKYM
OoneMm,
Ne Homep u HaiMeHOBaHHe
Tema MNPAKTHYE€CKOIr'0 3aHATUA dayA.
n/n pa3aesia JUCHUIIIMHBI
JacoB
1 N3yuenue [1I'C TopniegHbIx gBuratesneil. Pacuet 3
Typ6I/IHH01"O TOpIIeJHOTO ABUTATeJIA.
Paspen 1. Iuratenu -
" MByquI/IE YCTPOUCTBA PA3/IMUYHBIX THUIIOB
ABYXCPEeAHBIX allllapaToB BO/a-
2 armocdepa-oga” TPeXKOMIIOHEHTHBIX [1apora3oreHeparopos. Pacuer 3
) TPEXKOMITOHEHTHOT'O ITapOra3oreHeparopa.
3 V3yueHue pa3nuyHbIX TUIOB fBrkUTeneid I/JA. 3
4 Pacuet TIPpAMOTOYHOI'O ABUT'aTeJIA. Pacuet TUTIEP3BYKOBBIX )
Paszpen 2. Ipurarenu ZBUTaresen.
5 A5POKOCMMYECKHX allllapaToB. V3yyeHre KOHCTPYKLUM TIePCTIEKTUBHBIX THOPUIHBIX 3
,ZIBI/I]'IFEITEJIEI\/‘I d3POKOCMUYECKHX ,HA
Pa3,qe11 3. ,Z[BI/II‘aTeJII/I u I/I3yquHe TMEePCIIeKTUBHBIX METOA0B U YCTAHOBOK
6 SHEProyCTaHOBKH CKBA>KWMHHBIX I/IHTEHCI/I('I)I/IKEI]_[I/II/I Hed)TeOT,[[aT—II/I. I/I3yqu1/1e 3
CHUCTEeM. KpI/ITI/I‘{eCKI/Ie TePCIIeKTUBHBIX METO40B U YCTAHOBOK TepMHUeECKOI'0o
TeXHOIOTHH. OypeHwusi.
Bcero 3a 10 cemecTp 17
3.3. CamocTosnTenbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHMe pasjiesa O6bem,
Copep)kaHue yueOHOro 3afaHus
n/n AUCIIMII/TUHBI JacoB
M3yuenure npeaycMOTPEHHBIX ITPOTPaMMOI
Pazpen 1. [Ipurarenu AByXCpeJHBIX Y PeAy p porp .
1 " " AUAAaKTHUUYeCKHUX € AWMHUL] I10 KOHCIIEKTaM JIEKIITMKW U 30
drriapaTroB BO,Z[a-aTMOCCbEpa-BO,Z[a . o
pPeKoOMeHAyeMOU JiuTeparype.
N3yueHue ripelyCMOTPEHHBIX POTrPaMMOK 25

2 |Pa3sgen 2. Isurarenu
a3pOKOCMUUECKHUX arraparos.

IUJAKTUUeCKUX eJUHUL] I10 KOHCIIeKTaM JIeKIUi U
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PEKOMeHyeMOU TuTepaType
Pa3zpen 3. Ipurarenu u W3yueHue ripelyCMOTPEHHBIX IPOTrPaMMOii
3  |[3HEproyCcTaHOBKH CKBa>KWHHBIX IUAAKTHYeCKUX eJUHUL] 110 KOHCIIEKTaM JIEKL[UH 1 19
cucreM. Kputrueckue TeEXHOJIOTUU.  (pEKOMEHAYEMOU JIUTepaType.
Bcero 3a 10 cemecTp 74

4. POPMBbI KOHTPOJIA OCBOEHVA JUCILIUIT/IMHbI

CEMECTP HEJE/IN CEMECTPA
123 4 |5 6|7 8 91011 12 13/14/15/ 16 17
10 TexK| |OP| |TexkK, UI13| |OP TexkK, UIT3 OP| Bomp. 3au, Otu. no I13, 3au.

YcnoBHbIe 0003HaUEHUST:

P — nuarHocTuueckasi paboTa;

TexK — BOIIPOCHI /11 TEKYLL[er0 KOHTPOJIS;

UII3 — unauBryanbsHOe MpakTUUeCcKoe 3a1aHue;
Borip. 3au — BOIIpOCHI K 3aueTy;

Ortu. 1o I13 — oTueT no npakTUUECKOMY 3a/|aHUIO;
3ay. — 3aueT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UWArHOCTUYECKas pabora;
BOTIPOCHI /IS TEKYILIETO KOHTPOJIS;
WH/IUBHU/IyaTbHOE TIPaKTUYeCKOoe 3a/IaHue;
BOIPOCHI K 3a4eTy;
OTYET MO0 MPAaKTUYECKOMY 33/IaHUIO0.

IIpomMesKyTouHasi arTecTamus IPOBOAXTCS B popMax:
e 3ayer.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. JTeBuxuH, A. V. MycTetikuc, A. B. TTobensHckui. . HoBbIH MOAX0/ K peann3ariiy TeXHOI0TUH
TepMuyeckoro OypeHust ropHbIX TIopog. M.: ['opHast kuura, 2021, 60 3Kk3.

2. A. T. KacatkuH. OCHOBHbIe TPOLIeCChI U arraparbl XUMUUecKoi TexHomoruu. M.: Anbsine, 2004, 3m1. pec.

3. B. @. IllepbakoB. . ABHaLIMOHHbIE pakeTHbIe KomiuieKchl. CIT0.BT'TY "BOEHMEX" um. /1. .
YctuHoBa, 2012, 35 3K3.

4. B. ®. [lepbakoB. . ABHalMOHHbBIe pakeTHbIe Komriekcel. CI16.BTTY "BOEHMEX" um. /1. .
YcrtuHoBa, 2012, 311. pec.

5. B. A. CopokuH. . [TpoeKkTupoBaHMe 1 0TpabOTKa paKeTHO-TIPSIMOTOUHBIX [[BUTATe/el Ha TBEPAOM
tormee . M.: M3a-Bo MI'TY um. H. 3. baymana, 2016, 1. pec.

6. B. B. Benbruues. . [IpoekTupoBaHue ABMXUTENBHBIX KOMIJIEKCOB MOABOAHBIX arraparoB. M.: M3a-Bo
MI'TY um. H. 3. baymana, 2020, s51. pec.

7. JL. I'pelinep. . 'maponvHaMuKa 1 SHepreTyka NMoJBoAHbIX annapaTos. JI.: Cygoctpoenue, 1978, 3. pec.

8. JI. H. YienuH, B. ®. I'ypos, 0. 1. Cannukos. . Topriegnasie Typ6uHHbIe aurarenu. CI16.BT'TY
"BOEHMEX" um. . ®@. YctuHoBa, 2015, 25 3k3.

9. I0. K. MeHb111akoB. . ['Mnep3ByKoBbIe jieTaTe/ibHble anmaparhl ¥ BO3AYIIHO-KOCMUUeCKHe CUCTeMbl. M.:
CnyTtHuK +, 2018, 351. pec.

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:

1. pen. 5. Y. BoliTkyHckuid. CripaBoYHUK 110 Teopur Kopabss. T. 1 Tuapomexanvka. COMpoTUBIeHHe
IBwkenuto cynoB. Cyznosble aswkurenu. bI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, , 3 3K3.

5.3. [lepuognueckue U3gaHusi:

1. BeCcTHMK BO3[yIIIHO-KOCMUUECKOH 0O0OpOHEI;
2. [1Burarerns;

3. Mopckoii COOpHUK;

4. HaykoéMKMe TeXHOJIOTHU.

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

1. https://www.biblio-online.ru — O6pa3oBaresnsHas riathopma «HOpaiiT». [ By30B U CCY30B.;
2. https://e.Janbook.com — 3BC JlaHb.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 6a3bl JAHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(byHIaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCcTHHOBA,
3. http://www.consultant.ru/- Koucynsraatllntoc- nHGOpMalMOHHBIN TOPTas IPaBOBOI WHGOPMALUH.
5.5. TIporpaMMHOe 0becrieueHHe:
He TpeOyeTcsi.

5.6. adopmal[oHHbIe TEXHOIOTHH:

B3auMoygielicTBre ¢ obydaroumucs nocpegcteom SMOC Moodle BT TY «k 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. lHTepakTHBHAas1 JOCKa;
2. AyIMTOpUS C YMC/IOM TI0CAJJ0UHBIX MECT HE MEHbIIIe KOJIMUeCTBA 00yUaroIIUXCsl.

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
ABUTATE/IA JBY XCPEJHBIX AITIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa JBUTATEJ/IN ABYXCPEJHBIX AIIIIAPATOB siBasieTcsi AUCLUIIIMHONM 4YacTH,
(dopMupyemoii ydyacTHMKaMH o0pa3oBaTe/JbHBIX OTHOLIEHHH O/0ka 1, mporpamMMbl IOATOTOBKH IIO
HarpapieHusiM: 24.05.02 [TpoekTrpoBaHNMe aBUALIMOHHBIX U PAKeTHLIX JgBUrarese, 24.05.02 TIpoekTupoBaHue
aBUALMOHHBIX U pakeTHbIX Aurarened, 24.05.02 IlpoekTrvpoBaHHe aBUALMOHHBIX M PaKeTHBIX ABUraTesIei.
HOucuunivHa peanusyeTcs Ha ¢akysnsreTe A PaketHo-kocmudeckoit Texuuku BI'TY "BOEHMEX" um. ..
Yerunosa kadeapoii A8 IBUTATEJIN 1 DHEPT'OYCTAHOBKU JIETATEJIBHBIX ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:

[1CK-1.7 (24.05.02)criocobHOCTH NTPOU3BOAWTH ITOUCK, CUCTEMATH3UPOBATh U aHAIM3UPOBaTh MH(OPMALUIO 110
KOHCTPYKTUBHBIM M CXEMHBbIX pelleHUsM CYLeCTBYIOIIMX JBUrareseld JjeTaTe/bHbIX ammnapaTtoB U MX
3J1eMEHTOB;

[ICK-3.5 (24.05.02)criocobHOCTs IPOBOJUTE TOWCK, CUCTEMATH3UPOBaTh W aHAIM3UPOBaTh WH(GOPMALHIO TI0
KOHCTPYKTHBHBIM Y CXeMHBIM DeLlIeHUsIM CyIL|eCTBYIOLell paKeTHO-KOCMUUEeCKON TeXHUKU U UX 3/IeMEHTOB;
IICK-6 (24.05.02)criocobHOCTb MPOBOAUTE IOMCK, CHCTEMAaTW3HpPOBaTh M aHA/IM3MPOBaTh MH(OpPMAIUIO 110
KOHCTPYKTUBHBIM 1 CX€MHBIM pellleHUsIM CYIL{eCTBYIOIel paKeTHO-KOCMUYeCKOU TeEXHUKU U UX 3/1eMEeHTOB.

CojepkaHre JUCLIMTUTMHBI OXBaThIBA€T KPYT BOTIPOCOB, CBSI3aHHBIX C KOHCTPYKLMEH, TIPUHLIMTIAMKA pPabOoThl,
MeToflaMHd M aJrOPpUTMaMH TPOEKTUPOBaHUS SHepProJBUTaTe/bHBbIX YCTAaHOBOK JBYXCPEHBIX araparoB
Pa3UYHBIX TUTIOB.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
*  BOIIPOCKI /ISl TEKYIIIETO KOHTPOJIS;
e UHIUBHU/yaTbHOE TIPAaKTUYeCKOe 3a/IaHue;
¢ BOMPOCHI K 3aYeTy;
* OTYET M0 MPAKTUUECKOMY 3a/IaHHIO.

IIpomMesKyTouHasi arTecTamnus IPOBOAXUTCS B popMax:
e 3auer.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MIpeZlyCMOTPEHBI JIeKIIMOHHBIe 3aHATHS (17 4.), mpaktudeckue 3aHsatus (17 4.), camocTosTesnsHass pabora
cryzeHrta (74 4).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
JBUT'ATEJIN IBY XCPEJHBIX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas muTeparypa uac

Pazpen 1. /IBurare/nu AByXCpeAHBIX anmaparoB "'Bojga-atMocdepa-Boaa’.

B. B. Besnbruies. . [IpoekTupoBaHye JBUKUATEIbHBIX
KOMILJIEKCOB TIOBOJAHBIX aririaparos: M.: 3a-so MI'TY
uM. H. 3. Baymana, 2020 (1-6)

JI. H. Ymenun, B. ®@. I'ypos, 0. 1. CaHHUKOB. .
Toprniegnsie Typ6uHHbBIe ABurarenu: CII6.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2015 (1-7)

N3yuenue ripesycMOTpPeHHBIX
NIporpaMMoi JuaKThyeCcKux

e MHMLL 110 KOHCLOKTAM JeK Lt 1 JI. T'peitnep. . ['vgpoariHaMuKa U SHepreTUKa 30
A N A Mo/Bo/IHbIX anmaparos: JI.: Cynoctpoenue, 1978 (2, 4,
peKoMeHAyeMOU JuTeparype. 5)

pen. 1. . BolitkyHckuii. CripaBOYHMK 110 TEOPUH
kopabssi. T. 1 T'uppomexanrika. ConpoTUBIeHne
IBWxeHUIO cynoB. Cyznosble aBkurenu: bI'TY
"BOEHMEX" nm. []. ®@. YctuHoBa, (Pa3zen Tpetuii)
Wroro no pasgeny 1 30
Paspen 2. /IBurarenu a3poKocMHUYeCKHX anmnaparos.

IO. K. MeHnb111aKoB. . ['Miep3ByKOBbIe jleTaTe/IbHbIe
anraparbl ¥ BO3[yLIHO-KOCMUYeCK1e CUCTeMBbI: M.:
CnyTHuK +, 2018 (1-6)

B. A. CopokuH. . ITpoekTrpoBaHue 1 0TpaboTKa

PaKeTHO-TIPSMOTOUHBIX JIBUTATe/Iel Ha TBEP/IOM
tormBe : M.: Y3g-Bo MI'TY um. H. D. Baymana, 2016

(1-8)
EBZ:e:BI//II;;E e’iycahg;?iii;z{ B. ®. [[lep6akoB. . ABMALIMOHHBIE PAKETHBIE
porp AHA komriekcbr: CI16.EI'TY "BOEHMEX" um. [I. ®. 25

€IWHHUI] I10 KOHCIIEKTaM JIeKL[I/II‘/’I u

N YcrunoBa, 2012 (Pazgen I1, III)
peKOMeHlyeMOM JiuTepaType

B. ®. Illep6akoB. . ABHALMOHHBIE PAKETHBIE
komrutekcel: CIT6.BT'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2012 (Pazgen 11, III)

B. A. CopokuH. . [IpoektrpoBanue 1 oTpaboTka
PaKeTHO-NIPSIMOTOYHBIX JBUraresieil Ha TBEPAOM
torvBe : M.: M3n-Bo MI'TY um. H. 3. Baymana, 2016
(1-8)

Wtoro no pa3neny 2 25
Pa3pen 3. /IBurare/iu ¥ 3HeproyCTaHOBKH CKBOXKMHHBIX cucTeM. KpuTHueckue TeXHO/IOTHH.

A. T KacarkuH. OCHOBHBIe IIPOLIeCChI U arraparbl

N3yuenue nipeyCMOTpeHHBIX XUMMUEeCKOH TexHosoruu: M.: AnesHc, 2004 (1-6)
TIpOrpamMMoi JUAaKTHUYeCKUX A. A. JleBuxuH, A. V1. Mycrelikuc, A. B. TTobensiHCKMiA. 19
e/IMHUL] 110 KOHCTIeKTaM JIeKL[UI U . HoBpli1 ofixo/ K peanu3aliii TeXHOIOTUH
peKkoMeHlyeMOi1 iuTeparype. TepMuueckoro OypeHus TOpHbIX nopog: M.: TopHas

kHMra, 2021 (BCe)
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Wroro no pasgeny 3

19
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JBUT'ATEJIN BY XCPEJHBIX AIIIIAPATOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;

e UHAWUBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e OTUYeT MO0 MPaKTUUECKOMY 3a/[aHHIO;

*  BOMpPOCHI K 3aUeTy;

e 3auyeT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Bonpocs! s TeKyiero KOHTpoJist
Bornpocsl Tekylero KOHTpOosis MpeiHa3HayeHbl /1S KOHTPOJISl TeKyllell yCIieBaeMOCTH CTY€HTOB U UX
CaMOKOHTpOJIs1. [TepeueHb BOMPOCOB 10 paszesy npefcrasieH B Y MK AUCLUTIIMHEIL.

NuanBuayanbHoe NpaKTHYECKOe 3a/JaHie

VupvByyanbHOe MpaKTUUeCKoe 3a/laHie BBITIOMHSIETCS /IJIS KaKZ0Tro pasziesia JUCIUTIIMHEL.
IMpexcTapssieT cOO0M B 3aBUCHMOCTH OT U3y4aeMOoro pasZie/ia: aHaIMTHUeCKYIO 3alMCKy; TEXHUUECKOoe 3a/laHue
Ha pa3paboTKy [JBYXCPEHOTO IBUraTes U pacueT 3HAUMMOro 1emMeHTa JIIA (ABYKUATEb UTH
BBICOKOTeMIIepaTypHasi yCTaHOBKa).
3ajjaHue olleHMBaeTcst 10 (aKTy BBIMOHEHUS: CAaHO/He caHo. OTYeT 1o 3aaHHUI0 TIPeJ0CTaBIIsSIeTCs B
cBOOO/IHOM (hopMe B 37IeKTPOHHOM BH/Ie WM (TI0 JKeJIaHWIO CTY/IeHTa) Ha MaTepuabHOM HOCHTese. 3a/jaHne
CUMTAETCS He BIMOJHEHHBIM U BO3BpAI[AaeTCs Ha JOPabOoTKY, eC/I He COOTBETCTBYET BOTIPOCY, WU eC/TH
pacueTHasi YaCTh BBITIOJTHEHA C OIIUOKaMHU.
CnucoK BOMPOCOB K MHAMBUAYaIbHBIM 3a[JaHUSIM U BapUaHThI 3a/jJaHuii nipeficTaByieHbl B YMK [UCLUTUIMHEL

OTyeT N0 NpakTUYeCKOMY 3aAaHUI0

OTuet 1o NpakTHYeCKOMY 3a/laHHIO TIPe/iCTaB/isieT OO0 KOMIWISILIMIO TPeX WHAWBUAYaIbHBIX
MpaKTUYeCKUX 3aZjaHni, oopmiieHHbIN B cootBeTcTBUM € ['OCT 7.32-2017.
OTueT MOXXeT NpeJj0CTaB/SITLCS T10 JKeJIaH!Io CTYleHTa Kak B 3JIEKTPOHHOI (popMe Ha MoYTy IperozaBareris,
TaK U Ha MaTepuaIbHOM HOCUTeJIe.
Ortuert orjeHHBaeTcs 110 (PaKTy ero BbINO/IHEHHUS (CAaHO/He cAlaHo). B ciyuae 3HaUMTe/NbHBIX OTK/IOHEHUH
odopmenus ot 'OCT, HeCOOTBeTCTBUM UHAVUBUIYATFHOMY 33[JaHUIO WA HETIPaBU/ILHO TTPOBEEHHOMY
pacueTy, OTYeT MO>KET OBbITh BO3pallleH CTYAEHTY Ha 0paboTKYy.

Bonpocsl K 3auety
Borpocs! K 3aueTy 0XBaTbIBalOT BeCh KypC U npezcrasiieHsl B YMK qucivnvge.

3auert

OOyuarouuiics UMeeT TPaBo Ha NoJIyyeHre MUHUMAaJIbHOM TT0JIOKUTE/TbHON OL|eHKH TIPY Y C/IOBUN
YCIIEITHOTO MPOXOKEHHsI TEKYIIIero KOHTPOJIS yCIIeBaeMOCTH B opMe IUarHOCTHUeCKOH paboThI B
COOTBETCTBUH C rpadMKoM paszena 4.
Heo0xoarMBIM yC/I0BHEM TMOMy4eHHs 3aUéTa SIB/ISeTCS BLITIOIHEHNEe BCeX KOHTPOJIBHBIX MEPOTIPUSITHH,
TpeJyCMOTPEeHHBIX POrPaMMOU JUCLIUTIIVHEI.
3aueT nMpoBOAUTCS B (hopMe YCTHBIX OTBETOB CTY/ieHTa Ha BOIIPOCHI K 3aueTy.
"3auTeH0" CTaBUTCS MPU YCIOBUM TMOJHOTHI OTBETA Ha TeOpeThUeCcKre BOMpockl He MeHee 60% 110 KaXKoMy U3
Tpex pasziesioB JUCLIATIIMHEL.
"He 3auTeHO0" MOXXET ObITh TIOCTABJIEHO MPU HEBBITOJHEHHUHM KOHTPOJIbHBIX MEPOTPUSATHH (M, COOTBETCTBEHHO,
HeJoIycKe K JuddepeHIIMpOBaHHOMY 3aueTy) WU IIPU OTCYTCTBHUHU OTBETOB Ha TeOpETHYeCKHe BOMPOCHI; a
TaKXXe eC/M II0JIHOTa OTBETOB I10 BOIIPOCaM CocTas/sieT MeHee 60%.

14



15



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Bompoce anis
Pa3pen 1. IBurarenu TeKyLL[ero
5 | 10 |PBYXCPEAHBIX 46 | 16 | 7 | 9 | 30 | 45 | 45 | 45 KOHTPOIIA,
anmnaparoB "Boja- NuauBuayansHoe
armocdepa-Boaa’. TpaKTUueCcKoe
3a/laHre
Bormpocs! ans
Paszpgen 2. iBurarenu E(e)guf)e;;
5 10 |aspoxocMuuecKux 36 | 11 6 5 25 45 45 45 oI,
NupuBrayanbHOe
anmnaparosB.
MpaKTUYeCcKoe
3a/laHue
Bompocer anis
TeKyl1lero
KOHTPOJIS,
Pazpgen 3. IBurarenu NupvBuayansHOE
U SHeProyCcTaHoOBKHU TpaKTUueCcKoe
5 10 |CKBaO)XKMHHBIX CMCTeM.| 26 7 4 3 19 10 10 10 3ajlaHue,
Kpurnueckue OtueT 1o
TeXHOJIOTHH. MpaKTHUYeCKOMY
3a/laHuIo,
Bonpocs! K
3aueTy
Bcero 3a 10 cemecTp 108 | 34 | 17 17 74 100 | 100 | 100
Bcero no guciurinHe 108 | 34 | 17 17 74 100 | 100 | 100
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