





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA KOHCTPYNPOBAHUSA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

I[ICK-11 — cnocoGHOCTh aHa/MM3UpOBaTb COCTOSTHUME M TePCHEeKTHBHI Pa3BUTHS PAaKeTHOHM U PaKeTHO-
KOCMUYECKOM TeXHHKH B 1]eJIOM, TaK U ee OT[e/IbHbIX HanpaBieH!i

ITCK-13 — criocobHocTh ¢ ucrnonb3oBanueM CAD/CAE-TexHo/0ruid 060CHOBBIBAaTh BLIOOP KOHCTPYKTUBHBIX
Y CWIOBBIX cxeM u3fenuii PKT, mpoBoAWUTh pacueTsl Harpy>keHusl, TPOUHOCTH U JKECTKOCTH 3/1EMEHTOB CHCTEM
PKT, ee y3/10B u arperatos

®OpPMHUPOBAHUIO KOMITETEHLIUH CTY)KUT JOCTI)KEHHE CIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-11

3HAHUA:

OCHOBBI TEOPMM pacueTa Ha TIPOYHOCTb W YCTOWUMBOCTH 3JIEMEHTOB KOHCTPYKI[UM pPaKeTHO-
KOCMUUECKOH TeXHUKU;;

YMeHUs1:

aHa/IM3 TIOBeIeHUS OT/e/IbHBIX 3/IEMEHTOB BHYTPH CHMJIOBOM KOHCTPYKLMM M HX B3aUMOJEHCTBHE C
IPYTUMU 37IEMEHTaMU;;

HABbIKU:

COCTaB/IeHWE PACUETHBIX CXEM CHJIOBBIX KOHCTPYKI[MH [i/is TIPOBEIeHUs aHa/lIM3a U OLIeHKH Hecylei
CIT0COOHOCTH;.

IICK-13

3HAHUA:

MOHMMaTh BO3MOXKHOCTH WH)XKEHEDHBbIX I1aKeTOB /I aHajau3a HalpskeHHO-1e()OopMHPOBAHHOIO
COCTOSTHUSA 37IEMEHTOB KOHCTPYKI[UM PAKETHO-KOCMUUECKOH TEXHUKY;;

YMeHUs:

MPOBOAUTh aHA/MM3 KOHCTPYKLMH Ha TMPOYHOCTh M YCTOHUMBOCTH IIPU PasMUHBIX Criocobax
Harpy>KeHusi, TPUMEHATh METOAbl TTOMCKA ONTHMAJBbHBIX pPeIeHHHd C HCI0/Ib30BaHHEM KOMITbFOTEPHBIX
TeXHOJIOTUI;;

HABbIKU:

B/IaJIeTh METOJJUKAMH aHa/Ii3a KOHCTPYKIIMK Ha MPOYHOCTh M YCTOMUMBOCTD TPU PA3/TUUHBIX CIIOCOOAX
Harpy’>keHusi, MPUMEHSITh KOMITbIOTEPHbBIE TEXHOIOTHI Ha CTAZMAX aHa/IN3a U CUHTe3a MPOEKTHBIX pPellleHrui Ha
3Tarax MpoeKTUPOBAHKS;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa TEOPUSA KOHCTPYUPOBAHMUS sipnsieTcst AMCLMTUTMHON YacTH, ¢popMuUpyeMon
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, mporpaMMbl MOATOTOBKY T10 HarpaBsieHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUeCKMM rpopopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, YCTPOUCTBO W ®YHKIIMOHUPOBAHUE JIETATE/IBHBIX ATIIIIAPATOB,
ABUT'ATEIN JIETATEJIBHBIX AITITAPATOB, COITPOTUBJIEHUE MATEPHAJIOB,
NMH®OPMAIIMOHHBIE TEXHO/IOTMWX W IIPOTPAMMWPOBAHUWE, BBEJAEHUE B
CIIEIIMAJIBHOCTD, BBEJEHUNE B NMH®OPMAILIMOHHBIE TEXHOJIOI'HA,
ABTOMATU3AIDVSA MHXEHEPHO-TEXHUUYECKUX PACYETOB, SHEPI'OYCTAHOBKHN HA
TBEPAOM TOILJINBE, A3POI'MJIPOTA3OJMUHAMMUKA, TEXHOJIOI'Us1
KOHCTPYKIIMOHHBIX MATEPUAJIOB, MATEPUAJIOBEJEHUE, MEXAHUKA
JEOOPMUPYEMOI'O TBEPAOI'O TEJ/IA, HAJEXHOCTDb, ®U3NKA, TEOPETHNYECKAMA
MEXAHUKA, METPOJIOTYA N1 OCHOBLI B3AMMO3AMEHSAEMOCTU, CTPOUTEJ/IbHASA
MEXAHMUKA JIA.

Copep>kaHue AUCLIMILIMHBI SIB/IsSeTC OCHOBOM Ajig ocBoeHusi aucuuriviH: CUHTE3 PAKETHBIX
CUCTEM, MOJAE/INPOBAHUE PAKETHBIX CHCTEM, OIEHKA COCTOAHUA N
IMAPAMETPOB JIA, TEXHOJIOI'SI ITPOU3BOJACTBA MU3JIE/IN1 PAKETHO-KOCMUYECKOHN
TEXHUKE N3 KOMIIO3UIIMNOHHbBIX MATEPUAJIOB.

HpegBapHTeanLIe KOMIIeTeHILIWH, CCl)OpMI/IPOBaHHBIe y 06yqa}0Luerocsl A0 HadaJ/ila n3yuyeHusd JUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHepHbIE 3HAHHS, METO/IbI
MaTeMaTU4YeCKOT0 aHa/Ii3a U MOIe/TMPOBaHUs, TEOPETUUeCKOTO 1 IKCITIePUMEHTATLHOTO UCC/Ie/JOBAaHKS
[/ pellieHNs] MH)KeHEePHBIX 3a/lau poge CCOHA/IBHOM IeATeNbHOCTU

¢ OIIK-2 — CniocobeH MOHUMATh TIPUHLIUIILI Pab0TEl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTIO/Ib30BaTh WX TMPU pellieHnH 3a/iad rpodecCcuoHaIbHOM fesiTeTbHOCTH

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GHU3NUECKHE U MaTeMaTHUeCKUe MOJIe/Id UCC/Ie[yeMbIX MPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIUXCS K TIPO(heCCUOHATBHOM ctepe eSTeTbHOCTH [I/Is PeIeHHS
WH)XeHEePHBIX 3a/1au

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

¢ OIIK-7 — CrniocobeH KpUTHUECKH ¥ CUCTEMHO aHa/IM3UPOBATh JOCTHXKEHUSI PAKETOCTPOEHUS U
KOCMOHABTHKH, CIIOCOOBI MX MPUMEHEHUS B TIPOJeCCHOHATEHOM KOHTEKCTe

¢ OIIK-8 — CriocobeH pa3pabaThiBaTh aArOPUTMbI M KOMIIbIOTEPHBIE [TPOrPAMMBI, IPUTOAHBIE IS
MPAKTUYeCKOTO TTPUMEeHEeHWSI

e IIK-91 — cnocobeH K KOMMYHHKALIMHU U KOOTepalyu B [U(POBOY Cpefie, NCTIOIb30BaHHIO Pa3TUUHbIX
LM POBBIX CPEJICTB, MO3BOJISIOIIMX BO B3aUMOAENCTBUM C APYTUMU JHOAbMU JOCTUTaTh MOCTaB/IEeHHbIX
Lesei

¢ [TK-92 — criocobeH K caMOpa3BUTHIO B YCJIOBUSIX HeoTpe/ie/IeHHOCTH, (hopmymrupoBath cebe
obpa3zoBaTe/bHbIE TIe/U TI0/] BO3HUKAFOII[He XXU3HEHHbIE 33/Iauu, BEIOUpaTh CIIOCOObI PellieHus U
HarpaB/IeHUs Pa3BUTHS

e [IK-94 — cniocobeH K ympaB/ieHHI0 HH(GOPMaLMel ¥ JaHHBIMH, TIOMCKY HCTOUYHUKOB MH(OPMaIvy U
JlaHHBIX, BOCIIPUATHIO, aHaJIM3Y, 3allOMUHAaHUIO0 U repeZiade MHGOPMaLMK C UCTI0Ib30BaHUEM LIU(PPOBBIX
CpeCTB, a TaKXKe C MOMOIIIbIO aITOPUTMOB TpY paboTe C TIoMyYeHHbIMU U3 Pa3/TMUHBIX MICTOUYHHUKOB
JIAaHHBIMU C 1]e/1b10 3P GEeKTUBHOTO HCIT0/Tb30BaHUs TIOyUeHHOM nHGOPMALIUH [J1s PellleHus 3a7au

¢ TTK-95 — criocobeH K KpUTHUECKOMY MBIITIIEHHIO B IIUGPOBOH Cpejie, orleHKe UHhOpMaIy, ee
JIOCTOBEPHOCTH, TIOCTPOEHUIO JIOTMUeCKUX YMO3aK/TFOUeHUM Ha 0CHOBAHMH MOCTYTAMIINUX WH(GOpMAaLUN
Y IaHHBIX

e [ICK-11 — cnoco6GHOCTh aHATM3UPOBATh COCTOSIHYE U TIePCIIeKTUBLI PA3BUTHS PAKeTHOM 1 paKeTHO-
KOCMUYECKOM TeXHHKH B 1]eJIOM, TaK U ee OT[e/IbHbIX HanpaBieH!i

¢ TICK-13 — criocobHoCTh ¢ ucrosb3opanreM CAD/CAE-TexHon0ruid 060CHOBBIBAaTh BEIOOD
KOHCTPYKTUBHBIX U CUJIOBBIX cxeM n3genuit PKT, mpoBoauTh pacueTsl HAarpy>keHUsl, TPOUYHOCTH U
JKeCTKOCTH 371eMeHTOB cucteM PKT, ee y3/10B 1 arperatoB

¢ TICK-16 — crioco6HOCTh OIleHHUBaTh BOMPOCH! 3 (HeKTUBHOCTH, HAfIEXKHOCTH U 6€30TIaCHOCTH B
npouecce 3kcrtyaranquu PKT

¢ YK-1 — CriocobeH oCyIiecTBISITh KpUTUUECKUI aHau3 MPO0IeMHBIX CUTyallii Ha OCHOBE CUCTEMHOTO
TO/IX0/ia, BbIpabaThIBATh CTPATErHIO JeHCTBUH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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4 8 Paspen 1. Beegenne. 1.1. TIpegmer u 3aziaun Kypca. 1.2. O630p cofepkaHust 2 2 2 0 0 11 9
JVCLIATUIMHBI U PeKOMeH/lyeMasi IuTeparypa.
Paspen 2. CuioBble Harpysu. 2.1. Knaccudukanus Harpysok. 2.2. BHyTpeHHMe
CHJIBI ¥ MOMEHTBI B KOPITyCe JleTaTe/IbHOro anmnapara. OcobeHHOCTH pacueTta
4 8 Harpy30K JleTaTe/IbHbIX allaparoB C )XUJAKOCTHBIMUA PAKETHBIMU [IBUTATe/ISIMU U 16 11 9 2 5 15 8
paKeTHBIMM JIBUraTe/IsIMU TBePJOro TOMmMBa. 2.3. DIopbl BHYTPeHHUX CHIl U
MOMEHTOB.
Paspen 3. HopMupoBaHHe Hecywieii CiocOOHOCTH KOHCTPYKIHiA. 3.1.
4 8 CToXacTUUYeCKHI XapakTep Harpy30K U HeCy1Leil CriocoGHOCTH KOHCTPYKLMH. 3.2. 22 15 9 6 7 10 17
Hopwmst npouHocty. Koaddurment 6e3onacHocty, Ko3dduipeHT 3amnaca
TIPOYHOCTH, PaCyeTHBIN Ciydaid. 3.3. MeTo/ yCIIOBHO U JOMHUHUPYIOLIeii Harpy3KH.
Paspen 4. Cyxue orceku. 4.1. Knaccudukarust orcekos. 4.2. YcnoBust
4 8 paborocrnocobHocTH oTCeKoB. 4.3. PacueTHble ciyuau. 4.4. BiusiHue 34 7 4 3 27 12 14
KOHCTPYKLMOHHBIX 3/IeMEHTOB Ha IMPOYHOCTh.
Paspen 5. T'onoBHbIe oTceKH. 5.1. PacueTHble ciyyau. 5.2. Pacuer HanpspkeHuid B
4 8 O/IHOCJIONHOM U MHOTOC/IOMHOM Kopriyce 'O ¢ 06bIYHBIM HAMOIHKUTE/EM. 5.3. 34 7 4 3 27 10 11
Hanpspkenus U ieopmaliny py BO3AEHCTBUM Harpy30K.
4 8 Paspen 6. Baku /i XxpaHeHHsA KOMIIOHEHTOB TomuiuBa. 6.1. KoHCTpyKTUBHO- 36 9 6 3 27 9 9
CH/IOBBIE cxeMbl 6akoB. 6.2. [laBneHue HagayBa. 6.3. OCHOBHbIE PacueTHbIe CIyYau.
Bcero 3a 8 cemecTp 144 51 34 17 93 67 68
Pa3pen 7. Kopnyc gBurarensi Ha TBepjioM Toruuse. 1.1. OcobeHHOCTH
5 9 KOHCTPYKLIMHK 060/I104eK KOpITyca U UCTo/b3yeMble Matepuasl. 1.2, Kpaesbie 48 2 15 7 26 16 14
s¢dexTr! B 061acTH coeHeHNs HUILA C KoprycoM. 1.3. Pacuet corioBeix 6/10k0B
C y4eToM TeMIlepaTypPHbIX HanpsKeHHH.
Pazpen 8. Asp KHe pxHocTH. 2.1. Knaccndukarus
5 9 a3pOJMHAMUYECKHIX [TOBEPXHOCTeH M0 BBITIONHAEMBIM (DYHKLIMSM. 2;2. 35 20 13 7 15 10 10
KoHCTPYKTHBHO-CU/IOBbIE CXeMbI a9pOJMHAMUUeCKUX [10BepXHOCTel. 2.3. OCHOBHbIe
pacueTHbIe C/1yvyau.
5 9 Paspen 9. Unc/1eHHbIe MeTOABI IPH pacyeTe KOHCTPYKIHii. 3.1. BeesieHve B 25 9 6 3 16 7 8
MeTO[, KOHEUHBIX 3/IEeMEeHTOB. 3.2 d>0pMy}mpOBaHHe MeTO/Ja KOHEUHBIX 3/IEMEHTOB.
Bcero 3a 9 cemecTp 108 51 34 17 57 33 32
Bcero no gucuuninHe 252 102 68 34 150 100 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0nemMm,
No Homep 1 HaumeHOBaHHe
Tema MPAKTHYECKOr'o 3aHATUA ayA.
n/n pasjena JUCLUANIHHBI
yacoB
WccnegoBaHre 0CeBbIX BH €HHMX YCU/IMHM Ha aKTUBHOM
1 |Pasgen 2. CuioBble Harpysu. A HYTD y 2
yuacTke 0a/UTUCTHYe CKOH PakKeTsbI.
Pazpen 3. HopmupoBaHnue
o I/ICCJIE,Z[OBEIHI/IE rnepepesbiBarolinx CUI U I/I3FI/I6&}OH_II/IX
2 |Hecyeli criocoOHOCTH . 6
w MOMEHTOB B KOpITyCe OaIMCTHYe CKOH PaKeThI.
KOHCTDYKIHUH.
3 WccnenoBaHue BIUsSHUSL 0CEBOM CXKUMarOLIel CUIIbI Ha ’
MacCCy CyXuX INIOAKpeIlJIeHHbIX OTCEeKOB.
Pa3zpen 4. Cyxue oTceku. AN P =
4 I/ICC]'[e,Z[OBaHI/Ie B/IMAHKSA OCeBOM CUJIbI Ha Bbl60p 1
MaTepHaJ/ia JIOH>XEPOHHOI'O OTCEeKa.
5 I/ICCJIG,Z[OBEIHI/IE Harps>KeHHOT0 COCTOAHUA I0JIOBHOTO b
OTCeKa.
Pasgen 5. TonoBHbIe OTCEKMN.
6 I/ICCJIE,Z[OBHHI/IE BJ/IMAHWS BHELIHET'0 JdBJ/JI€EHUA Hd MaCCy 1
MOAKPpervieHHbIX HU/IWHAPUYE CKUX 000/10U€eK.
7 HCC]’[E/IOB&HI/IE Haripsi>KeHHOT'0 COCTOAHUSA 0akoB AJIA p)
Paspen 6. baku 111 xpaHeHus1 | XpaHeHHs TOTI/IMBA.
8 KOMIIOHEHTOB TOIIHABA. WccnepoBanue BnusiHYA [jaB/ieHys HalyBa Ha MacCy 1
OakoB.
Bcero 3a 8 cemecTp 17
9 Pazpen 7. Kopniyc auraresisi Ha|ccnefnoBaHye HAMpPsSyKeHHOTO COCTOSTHUS ABUTATe/Ist 3
TBepAOM TOIl/IMBE. TBepAoro TOIUikBd.

6




10 WccnenoBanue BNUsIHYS CBOMCTB MaTepUaioB Ha 4
KOHTaKTHOe [laB/ieHUe.
1 HWccnenoBanue Hecylrel ClIOCOOHOCTH a3pOJUHAMHUE CKUX 2
Paszen 8. AspoguHaMuuecKie [[IOBEPXHOCTEH.
12 TMOBEPXHOCTH. NccnenoBanrie HaNpsiKEHHOTO COCTOSIHUS 5
a’poJrHaMHYeCKUX TIOBePXHOCTEH.
IMporpammuas cpega ANSYS Multiphysics, as
Pazpen 9. UucneHHbIe METOZBI porp PEA PRYSICS, /i
13 . MpOBeIeHUs1 MO/Ie/TMPOBaHUS Ha OCHOBE MeT0/ja KOHEUHBIX 3
TIpU pacyeTe KOHCTPYKLIUH.
3/IeMEHTOB
Bcero 3a 9 cemectp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
No Homep 1 HauMeHOBaHUe pa3jea O6Bem,
CopepikaHue yueOHOro 3aJaHus
n/n JAUCIUILTHHBI 4acoB
[ToaroToBKa K BOCHPUSATHUIO JIEKLMOHHOTO
1 |Pa3pen 2. CunoBble Harpysu. A P 2 5
MaTepHasa 1o TeMe paszesna.
5 [ToAroToBKa K BOCHPUSTHUIO JIEKLMOHHOTO ’
. Marepuasa 1o Teme pasjena.
Paspen 3. HopmupoBaHue Hecyl1eu v
o [ToAroToBKa K BBITOJHEHHUIO [TPAaKTHUeCKOH
3 |criocoGHOCTH KOHCTPYKLH. 4
pabotsl Ne 1.
4 Odopmienne otuera 1o pabore Ne 1.
5 Odopmenne otuera ro pabore Ne 2. 1
6 [ToaroToBKa K BOCOPUSATHUIO JTIEKLMOHHOTO 12
Pasgen 4. Cyxue oTCeKu. Marepuasa I10 TeMe pasge’a.
v [ToaroToBKa K BHITIOTHEHUIO TIPAaKTHUe CKON 14
paboter Ne 2.
8 Odopmienne otuera o pabore Ne 3. 1
9 [TogroroBKa K BOCIPHUATHIO JIEKLIMOHHOTO 14
Pasgen 5. 'o/10BHBIE OTCEKU. MaTepuasia 1o TeMe pasjea.
10 [ToaroToBKa K BHITIOTHEHUIO MPAaKTHUe CKOH 12

pabotst Ne 3.

11 Odopmenne otuera 1o pabore Ne 4. 1

HO,[[FOTOBKEI K BOCIIPpHUATHIO JIEKITHOHHOT'O

12 |Pa3pen 6. baku A/ XxpaHeHUs1 14
MaTepuarsa 1o TeMe paszea.
KOMITOHEHTOB TOI/IUBA. v
[ToaroToBKa K BHITIOTHEHUIO MpaKTHUe CKON
13 12
pabotsl Ne 4.
Bcero 3a 8 cemecTp 93
14 IToaroToBKa K BOCIPUSATHIO JIEKITUOHHOTO 10
MaTepHasa 1o TeMe pasfesa.
Paspen 7. Kopnyc aBuraresst Ha TBepZOM v
IToaroTOBKA K BBITIOJTHEHUIO TIPAKTHUe CKON
15  |TorumBe. 15

paboter Ne 5.

16 Odopmenue otuera 1o pabore Ne 5. 1

HO,ELFOTOBKEI K BOCIIPpUATHIO JIEKITUOHHOT'O

17 Marepuasa 10 TeMe pasgera. 4

18 [ToaroroBKa K BHITIOTHEHUIO MpaKTHUe CKOH 5
Pasgen 8. A3poauHaMuUecKye pabotst Ne 6.

19 |noBepxHOCTH. Odopmenre otueta o pabore Ne 6. 1

20 [ToaroToBKa K BBIIIOJIHEHUIO [TPAKTHUUECKOM 4

paboter Ne 7.

21 Odopmenne otuera 1o pabore Ne 7. 1

HO,ELI" OTOBKa K BOCIIpUATHIO JIEKLIMOHHOT'O

22 MaTepuasa I10 TeMe pasfesa. 4
Pazpen 9. UucneHHble MeTOABI TIPU =
23 |pacuere koncrpyrpii IToaroroBKa K BBIITO/IHEHUIO [TPAKTUYeCKOH 1
’ paboTs Ne 8.
24 Odopmenre otuera o pabore Ne 8. 1
Bcero 3a 9 cemecTp 57




3.4. KypcoBas padora

MMEPUO[
MNCITIO/THEHUSA | IVNTAHUPYEMOE
COJAEPXAHUE 3TAITA (Hegenn BPEMSI (uac)
cemecTpa)

Orarn 1. AHanM3 KOHCTPYKTUBHO-CUJIOBOM CXeMbI KOHCTPYKLIWU.
OrnipeziesieHre pacyéTHBIX C/TyyaeB U HAarpy30K B OCHOBHBIX 1-2 2
PaCcUéTHBIX Clyvasix.

Ortan 2. CocTaBneHue pacuéTHOM cxeMbl. PacuéT HanpshkeHHO-

Je(hOpMUPOBAHHOTO COCTOSIHUST KOHCTPYKLIMU U €6 COCTaBHBIX 3-7 4
3JIEMEHTOB.

Jrarn 3. Ontumu3sanysa GopMbl U KOHCTPYKTUBHBIX pa3MepOB

KOHCTPYKLMH C YUETOM KCITyaTalMOHHBIX U TEXHOJOTUYEeCKUX 8-10 6
OTrpaHUUeHUH.

Jrtan 4. CraHAapTU3aLys IPOeKTHBIX KOHCTPYKTOPCKHX pasMepoB U

oripejie/ieHe HX 3aracoB MPOUYHOCTH, )KECTKOCTH U YCTOMUYUBOCTH. 12-15 4
Jtan 5. OdopmiieHne MOSICHUTEILHON 3aNMCKU U WITFOCTPaTHBHOTO 16-16 7
Marepuara.
Oran 6. 3awuyra KypCoBOro npoekTa 17-17 0
Bcero 3a 9 cemecTp 18
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2| 3 4 |56 7 8 |9/10|11/112| 13 | 14 | 15 |16 17
8 Cobec nr3| |ap umns3| |gp nIi3 WI13| 4P| Bormp. Ok3
9 KIT| UI13 AOP| UII3, KII ap WI13| 1113 | KII |AP| KII, 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTrueckasi paboTa;

Cobec — cobeceznioBaHue;

NII13 — unauBryanbHOe NpakTUUeCcKoe 3a/1aHue;
KII — KypcoBoOii IPOEKT;

Borip. BK3 — BOIIPOCHI K 3K3aMeHY;

3a4. — 3aueT.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cenyonmx popmax:
e UArHOCTUYECKas pabora;
e cobecenoBaHue;
e UHIUBH/yaJbHOE TIPAaKTUYeCcKOe 3aflaHue;
e KypCOBOU IIPOEKT;
¢ BOMPOCHI K 5K3aMEHY.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e 93K3aMeH;
e 3auer.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. W. IToropenos. . CTpouTenbHasi MeXaHHKa jieTaTe/bHbIX armapartoB. CI16.BT'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2014, 129 3k3.

2. B. . Toropenog. . I[IpouHOCTE ¥ YCTOMUUBOCTh TOHKOCTEHHBIX KOHCTPYKLmiA. CIT16.BT'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2015, 85 3Kk3.

3. B. U. Toropeios. . CTpouTe/ibHAasi MEXaHHMKA TOHKOCTEHHbIX KOHCTpyKiuid. CI16.: BXB-ITetepOypr,
2007, 194 k3.

4. B. W. [loropenos. becrunoTHble fieTaTe/lbHbIe anmaparsl: HAarpy3ky 1 HarpeB. Mocksa: FOpaiit, 2019,
5J1. pec.

5. JI. U. banabyx, H. A. Andyros, B. Y. YctokuH. . CTpouTtesibHast MeXaHWKa pakeT. M.: Beici. mik., 1984,
46 3K3.

5.2. J[lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:

1. N1. ®. O6pa3siios, JI. M. Casenbes, X. C. Xa3aHoB. . MeTo/ KOHEUHBIX 3/IEMEHTOB B 3a/auax
CTPOUTEIbHOM MeXaHUKH JleTaTe/bHBIX amraparos. M.: Beici. mk., 1985, 3 3k3.

5.3. Ilepuognueckue U3gaHusi:

1. Jedopmaiius u paspylieHre MaTepyasos;

2. ITpoGeMbl MallIMHOCTPOEHUS ¥ aBTOMATH3al[1y;
3. [Burarens;

4. ABrakocMHueckoe rprubopoCTpoeHue.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIUTUIMHBI, 3/IeEKTPOHHBIE OMO/THOTeUHbIe CUCTEMBI:

1. http://e.lanbook.com — DBC JlaHsp;
2. http://www.biblio-online.ru — O6pa3oBarenbHasi yiatrpopma «HOpaiit». [I1s1 By30B U CCY30B..

CoBpemeHHbIe TIpo¢ecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHaibHast 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 dou/ia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Ansys Multiphysics 2017 Teaching Advanced.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



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. ITpoekTop;
2. Ansys Multiphysics 2019 Teaching Advanced;
3. Ansys Multiphysics 2017 Teaching Advanced.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPUSI KOHCTPYUPOBAHUSA

AnHoTanusa paboueii nporpaMMsl

Ouctuminia TEOPUSI KOHCTPYUPOBAHUS sBnisieTcss JUCLUMIUIMHON YacTH, ¢opMupyeMoii
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOJATOTOBKY I10 Harpaeienuto 24.05.01
IpoexmuposaHue, npou3800cmeo U 3KCNAyamayusi pakem u pakemHo-KOCMUUecKux Komnaexkcos. JAncLuruiiHa
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadenpoit A1 PAKETOCTPOEHUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-11 criocobHOCTh aHAIM3UPOBATh COCTOSIHUE U MIePCHEeKTHUBbI Pa3BUTHSI PAKETHOM U paKeTHO-KOCMUUE CKOH
TeXHUKH B LIeJIOM, TaK U ee OTAeJ/IbHbIX HarlpaB/ieHW;
[1CK-13 criocobHocTh ¢ ucrnonb3oBanieM CAD/CAE-TexHosnoruii 000CHOBBIBATE BEIOOP KOHCTPYKTHBHBIX U
cuoBbIx cxeM usfenuii PKT, mpoBoAWTE pacueTsl Harpy>keHusi, MPOUHOCTH U >KeCTKOCTH 371eMEeHTOB CHUCTeM
PKT, ee y3/10B 1 arperaros.

CopepxaHve [AUCLMIUIMHBI OXBaTbiBaeT KpYT BOIPOCOB, CBSI3aHHBIX C aHa/JW30M  HarpsDKeHHO-
1e(hOPMUPOBAHHOTO COCTOSIHUSI M HECYIIEHM CTTIOCOOHOCTH PaKeTHBIX KOHCTPYKLIWH.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e cobeceznoBaHue;
e UHAUBH/YalbHOE NPaKTU4YeCcKoe 3aflaHue;
e KYPCOBOIl ITPOEKT;
* BOMNPOCHI K 9K3aMeHY.

TIpomMexyTouHas arTecTaijus POBOJUTCS B (hopMax:
e JK3aMeH;
e 3aueT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI COCTaBiseT 7 3.e., 252 u. IIporpamMMol AWCI[UTUTHHBI

TpeyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (68 u.), mpakThueckue 3aHsATHS (34 W.), camocTosiTeNlbHas paboTta
cryzaenra (150 ua).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEOPUSI KOHCTPYUPOBAHUSA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIUIIIMHBI cOCTaBsgeT 252 4., U3 HUX 102 4. ayAUTOPHBIX 3aHATHH, U 150
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

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.

HaumeHnoBaHnme padoTbI Pexomenjiyemas 1ureparypa prn?{?éKOCTb’
Pazgen 2. CunoBbie Harpysu.
JI. . Banabyx, H. A. AndyTtos, B. U. Ycrokun. . CTpoutenbHas
MexaHuKa pakeT: M.: Boicul. mik., 1984 (1)
B. . Tloropenos. . CTpouTe/ibHasi MeXaHWKa JieTaTeTbHbIX

anmaparos: CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014
[MoaroToBKa K BOCTIPUSITHIO (1-3)
JIEKLJMOHHOTO Marepuasa . 5
110 Teme pasgera. B. . INoropenos. becnunoTHeie neTare/ibHbie anmnaparb:

Harpy3ku 1 HarpeB: Mocksa: FOpaiit, 2019 (1-2)
B. W. [Toropenog. . [IpoyHOCTE U yCTOMUMBOCTb TOHKOCTEHHBIX
koHCTpyKuuii: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTuHORa,
2015 (1-2)
Wroro o pasgeny 2 5
Paspen 3. HopMupoBaHue HecyleH ClioCOOHOCTH KOHCTPYKI{HH.

HO,ZI,TOTOBKEI K BOCIIPUATHIO JI. . Bana6yx, H. A. AJI(I)YTOB, B. U. YcrokuH. . CTpOI/ITeJ'II:HaH
JIEKLJMOHHOI0 MaTepuaria MexaHMKa pakeT: M.: Beici. mik., 1984 (1-3) 2
10 TeMe paszena. B. . Tloropenos. . CTpouTebHast MeXaHUKa JieTaTeIbHbIX

armmaparos: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014
IMogroroBka k (1-3)
BBITIOJTHEHUIO
HpAKTHYECKOH paBoTht N B. W. Iloropenos. becniunotHbie JIeTaTe/IbHbIE arllaparsl: 4
1 Harpy3ku u HarpeB: Mockea: FOpaiit, 2019 (1-2)

: B. W. IToropenos. . [IpoYHOCTE U yCTOWYMBOCTb TOHKOCTEHHBIX
OdopmeHue oTyera o koHcTpyKiuit: CI16.6I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1
pabore Ne 1. 2015 (1-2)

Wrtoro no pasgeny 3 7

Paspen 4. Cyxue oTcekH.

Odopmiienie oTyeTa 1o JI. 1. Banabyx, H. A. Andytos, B. 1. YcrokuH. . CTpouTesbHast 1
pabore Ne 2. MexaHUKa pakeT: M.: Beici. k., 1984 (1-3)
IMoaroroBka k Bocpusityto | B. U. IToropenos. . [IpouHOCT U yCTOMYMBOCTh TOHKOCTE@HHBIX
JIGKLJMOHHOI'0 Marepuasa koHcTpyKuuii: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa, 12
TI0 TeMe pas3fiena. 2015 (1-6)
IToaroToBKa K B. . Tloropenog. . CTpouTenbHasi MeXxaHWKa TOHKOCTEHHBIX
BBITIO/THEHUIO KOHCTPyKLIHﬁ: CIIb.: BXB-HETep6pr, 2007 (]_-]_3)
npaKTHueckoii paboTsl Ne B. . Tloropenos. becnuioTHeIe jieTaTebHbIE arraparsl: 14
2. Harpys3ku 1 Harpe: Mocksa: FOpaiit, 2019 (1-5)

Uroro no pa3peny 4 27

Pa3pen 5. I'o/10BHBIE OTCEKH.

Odopmenue oTueTa 1o B. W. Iloropesnios. . CTpouTenbHasi MeXaHUKa TOHKOCTEHHbBIX 1
pabore Ne 3. koHCTpyKumid: CI16.: BXB-Iletep6ypr, 2007 (4, 6, 7-10)
IToAroTOBKa K BOCTIPUSATHIO B. U. IToropenos. . [IpoyHOCTb U yCTOHUYUBOCTb TOHKOCTEHHBIX 14
JIEKLIMOHHOI'O MaTepyrasa
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T10 TeMe pa3szeJia.

koHCTpyKiui: CI16.BI'TY "BOEHMEX" um. [I. ®. YCTHHOBA,

IToAroToBKa K 2015 (1-4, 6)
BBITIOJIHEHUIO
. 12
MIPaKTHUeCKOW paboThl Ne
3.
Wroro no pasgeny 5 27
Paspen 6. baku j/1s1 XxpaHeHUs1 KOMIIOHEHTOB TOI/IMBA.
OdopmsieHne oTueTta 1o 1
pabore Ne 4.
TToATOTOBKA K BOCHPHATHEC B. . Tloropenos. . CTpouTe/ibHasg MeXaHHKa JieTaTeTbHbIX
anmaparos: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014
JIeKLIMOHHOT'0 MaTepua’sa (7, 9-11) 14
T0 TeMe paszena. o
B. . Tloropenos. . [IpoyHOCTb ¥ yCTOUUHMBOCTh TOHKOCTEHHBIX
IloAroToBka K KoHCTpyKuwit: CI16.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa,
BI:II'IO]'IHEHI/H'Ou 2015 (5) 12
MpaKTUUYeCcKou paboThl Ne
4,
Urtoro no pasgeny 6 27
Paspen 7. Kopnyc ABurare/is Ha TBep/0M TOILIHMBeE.
ITogroroBka K BOCIIPUSTUIO
JIEKIJMOHHOTO MaTepurasa 10
TI0 TeMe paszea.
Bnb?ggﬁiziﬁg B. N. Horopeno?. . CTpoutesibHasi MeXaHUKa TOHKOCTEHHbIX
MpaKTHaecKod paboTsr Ne koHcTpyKuwuii: CI16.: BXB-ITetep6ypr, 2007 (4, 6-13) 15
5.
Odopmenue oTueTa 1o 1
pabore Ne 5.
Wroro no pa3peny 7 26
Pazgen 8. AspopHaMuyecKue NOBepXHOCTH.
IToaroroBka K BOCIIpUATHIO
JIEKLIMOHHOTO MaTepurasa 4
T0 TeMe paszerna.
IMogroroBka k
BBITIOJTHEHUIO 5
MpaKTUYeCcKou paboThl Ne
6. B. . Tloropenog. . CTpouTenbHas MexaHUKa TOHKOCTEHHBIX
OdopMIIeHHe oTdeTa 10 koHCTpyKiuii: CI16.: BXB-ITetepbypr, 2007 (5) '
a607e No 6. B. W. IToropenos. becnunotHbie JIETaTe/IbHbIE arlaparsl: 1
P Harpysku u HarpeB: Mocksa: FOpaiit, 2019 (1-7)
IMogroroBka k
BBITIOJTHEHUIO 4
MpaKTUYeCKou paboThl Ne
7.
OdopmsieHne oTueta 1o 1
pabore Ne 7.
Wrtoro no pasgeny 8 15
Pa3pen 9. UncieHHbIe MeTOABI P pacyeTe KOHCTPYKLHA.
[ToaroToBKa K BOCTIPUSITHIO
JIEKLIHOHHOT'O MaTrepuaJsia B. . Tloropenos. . CTtpouTenbHas MexaHUKa TOHKOCTEHHBIX 4
10 TeMe pasfiesa. koHCTpyKiuii: CI16.: BXB-ITetepoypr, 2007 (14)
IToaroroBka K JI. CerepnuHy. . [IpyMeHeHre MeTO/jJa KOHEUHBIX 3/1IEMEHTOB: M.:
BBITIOJTHEHUIO Mup, 1979 (1-5) 1
MIPaKTHUeCKoi paboThl Ne . ®@. O6pastios, JI. M. Caeenwes, X. C. Xa3aHoB. . MeTop
8. KOHEUHbIX 5/IEMEHTOB B 33/lauax CTPOUTE/IbHON MeXaHUKU
OdopmieHHe oTYeTa 1o JleTaTe/IbHBIX annapartoB: M.: Beici. k., 1985 (1-6) 1
pabore Ne 8.
Wroro no pa3geny 9 16
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHUS KOHCTPYUPOBAHUSA

®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

e cobecenoBaHue;

e BOIPOCHI K 3K3aMeHY;

e UHIUBHU/yaJbHOE TIPAKTUYeCKOe 3ajlaHue;
e KypCOBOW IPOEKT;

¢ JK3aMeH;

e 3ayeT.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

CobeceoBanue
OrjeHKa 0CTaTOYHBIX 3HAHUM CTY[eHTa Mo AUCLMIUIMHAM "CTpouTebHas MeXaHUKa TOHKOCTEHHBIX
KOHCTpyKLuii" 1 "ConpoTuBieHre MaTepranoB”

Bompocsl K 3K3aMeHy
1. OCHOBHBIe 3Tanbl pacyeTa Ha MPOYHOCTh U )KeCTKOCTh. [IpOeKTHPOBOYHBIN U TPOBEPOYHbII pacyerT.
. Hopmel npouHocTi
. MeTozbI OLIEHKH HecyIel criocoOHOCTH
. PacueTHpIii cityyai
. Koadduiment 6e3omacHoCTH
. MeToap! onpeseieHus1 paC4eTHOro C/iydast
. PacueTHslli ciiyyaii ¥ MeToABI ero ornpefenenus st BP
. Knaccudukarus Harpy3ok
. Tara gBUraresibHON yCTaHOBKU
0. [laBneHre B lepexo/[HOM OTCeKe TP ropsiueM pasfiesieHuu CTyreHei
1. I3MeHeHMe MacChl B TIePEXOHOM OTCEeKe
12. YpaBHeHMe COXpaHeHHsI MacChl B JBUraTesie BTOPOU CTyIleHH
13. YpaBHeHUe OTHOCUTETBHOTO ABMXKEeHHUs CTyTeHel
14. TlapameTpel rasa B CEU€HHUH OTpPbIBa
15. KoadduimeHT razofuHaMuuecKoil CUIIbI
16. Cusbl UHEPLIUU. TIeperpy3KHu.
17. Tleperpysku LieHTpa Macc
18. YpaBHeHust paBHOBeCHUs uepes [eperpysKu
19. Ileperpy3ku B CKOPOCTHOH CUCTeMe KOOpJUHaT
20. Ileperpy3ku B CBSI3aHHOU CHCTeMe KOOpAUHAT
21. BeTpoBble BW)KeHUsI B aTMoCdepe
22. Ilpoduns ckopocty BeTpa CucceHBaiitHa
23. AnnpokcruMaliusi CKOpoCTH BeTpa I0 BbICOTe
24. BcTpeuHbld BeTep.
25. Ilonepeunslii BeTep
26. AspogvHaMHUueCKasi Harpy3ka OT MopbIBa BeTpa
27. BHyTpeHHYe yCUIus OT TIOpbIBa BeTpa
28. Yuet BpalljeHUsl pPaKkeThl ITPU orpe/ieieHnH K03 dulireHTa reperpysok.
29. YpaBHeHuUs paBHOBecus uactu JIA.
30. IIpaBusa onpe/eneHys HarpsDKeHUH B CeUeHUHN
31. Peakijuu B y3/71ax KpeljleHHs1 COCPe/JOTOYeHHBIX MacC(Tpy30B).
32. AspoguHamMuueckre Harpy3ku. IToroHHast Harpyska.
33. CKopoCTHOI1 Hamnop Ha TpaekTtopuu bP
34. PacueT as3poiiHaMHueCKOM Harpy3KHy 10 U3BeCTHOMY JaBJIeHUIO U TPEHUIO
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35. PacueT oceBoii MOroHHOW Harpy3Ky 0 U3BeCTHOMY a3pOJHaMHUYeCKOMY KO3(QQUILIeHTY
36. Cura 1060BOr0 COMPOTHB/IEHHS KOHYCA

37. KoadhduimeHTs 1060BOTO COTIPOTUB/IEHUS

38. AspoguHamMruecKasi cuia B CeYeHUH.

39. OCHOBHBIE COOTHOLIEHUS /1S OTpefesieHUs: a3pOAUHAMUYECKOTO /1aB/IeHMUS.
40. YueT BO37IeMCTBUS BeTpa.

41. OceBble BHyTpPeHHME YCUINA B Kopriyce pakeTsl ¢ 2KPII.

42. YpaBHeHHe paBHOBeCHs BepXHel yacTu

43. YpaBHeHre paBHOBecHsi 10 0aKOBOMY OTCEKy

44. YpaBHeHUe paBHOBeCHS 10 XBOCTOBOMY OTCEKY

45. Topsi1oK MMOCTPOEHMs S0Pl 0CEBBIX BHYTPEHHUX YCHUIUN

46. CocpeioTOYEHHBIE TPY3bI.

47. CocpenoTOUeHHbIE CUTTBI.

48. OcobeHHOCTH pacueTa BHYTPeHHUX CHJ/I M M3rubarorero MoMeHra st paker ¢ PIITT.
49, CeueHue Ha JiBUTaresie.

50. CeueHue Ha cTabUMM3UPYIOLLEH 100Ke.

51. IlepepesbiBatoliiyie CU/IbI U MOMEHTHI B Kopryce JIA.

52. bannucTruyeckasi pakeTa Ha >KUIKOM TOTL/TMBe

53. YpaBHeHHe paBHOBeCHs i-T0 yyacTKa KopIyca

54. IlepepessiBatolias CUjla B OCHOBaHUM PaKeThbl

55. OceBas KoOpZMHATA LIeHTpa [jaB/IeHus

56. IlonepeuHkle neperpysku B LIEHTPE MacC y4aCTKOB

57. V3rubaroliuii MOMEHT Ha MpaBO I'PaHMIIe yuacTKa

58. M3rubaroliyiii MOMEHT B OCHOBAaHHH.

NupuBuayanbHoe NpakTUYeCcKoe 3a/jaHue

OTueT 1Mo NpakTUUeCKOMY 3aJjaHUIO MpeJCTaB/sieTCs B IleuaTHOM BH/e B (hopmare, rpeyCMOTPEHHOM
1a6JI0HOM OTYeTa.
OTuet He MOXKET OBITh TIPUHAT U TOJJIEXKUT 0PabOTKe B CTydYae:
- OTCYTCTBUS HEOOXOIUMBIX Pa3ZiefioB;
- OTCYTCTBUA HeOOXOIUMOro rpauueckoro MaTepuana;
- HEKOPPeKTHO# 00pabOoTKM pe3ysibTaToB.
3amura otueta o I13 npoxoguT B hopme M0K/Iaja CTy/IeHTa 10 BLITIOJIHEHHOW paboTe, OTBETOB Ha BOMPOCHI
TIperiofiaBaresisi ¥ peAycMaTprBaeT 00Cy>KaeHure MopsiiKa pellieHus TpelyCMOTPEHHBIX ee TEMaTHKOM 3azad,
BKJIFOUasi TIPOBEPKY YCBOEHUSI CTyAeHTOM COOTBETCTBYIOIIMX CBeleHUI U3 TeOPHH.
B cnyuae ecsii ohopmiieHre oTueTa 1 TIOBeZieHre CTyAeHTa BO BpeMsl 3all[UThl COOTBETCTBYIOT YKa3aHHBIM
TpeboBaHUsAM, pab0oTa U OTUET CUUTAETCS TIPUHSITHIMU.
Bornpochl BRIZIAIOTCS CTYAEHTY BRIOOpOUHO. ITpakTHKyeTCs KakK WHUBHU/yalbHas, Tak U TPyIIoBas cjadya
paboThI, peasu3yeMasi B BUJIe «KPYIJIOTO CTOJIa».
ITepeuens BoripocoB rnpuBefieH B Y MK aucLUriinHel.

KypcoBoii npoekT

KypcoBotii IpoeKT BBINIOHSIETCS] B COOTBETCTBUM C UHAUBUAYaAIbHBIM 3aJjaHUEM.
O61me TpeboBaHMS K BBITIOTHEHHUIO U O(OPMIIEHHIO KyPCOBOTO MPOEKTa ornpeessitorcs: «[TomoykeHneM 1o
COJlepyKaHuto0, 0OPMIIEHHIO, OPraHW3alX BBITIOTHEHUS U 3aIIUThI KYPCOBBIX TIPOEKTOB U KyPCOBBIX paboT
BI'TY».
ITnst obecrieyeHUs TEKYIIero KOHTPOJIS paboThI CTY/IeHTa B TeUeHWEe CEMECTpa YCTaHABIMBAIOTCS CPOKH
BBITTO/THEHUS 3TAllOB KypPCOBOIO MpOeKTa. Pe3y/bTarsl BEINOITHEHHS OTAE/IbHBIX 3TAllOB MOTYT YUMTHIBATHCS
TIpU OTipe/ie/IeHUH UTOTOBOM OLIeHKU Ha 3alljuTe MpoeKTa.
OcHoBaHMeM AiJis He/IOMyCKa KyPCOBOTO TIPOeKTa K 3all[UTe MOTYT ObITh:
- HeIroJIHOe WY HeBepHOe BhINIOJIHEHUe UHUBUYaIbHOIO 3a/|aHus;
- OTCYTCTBUE TIPeAYCMOTPEHHBIX 3a/jaHreM rpadudeckux MarepuanoB wiu HecootBeTcTBre ux ['OCT wiu TY;
- HECOOTBETCTBHE TOSICHUTE/TLHOU 3aIUCKU YCTAaHOB/IEHHBIM TPEOOBaHUSIM.
OLleHKa 3a KypCOBOU MPOEKT BBICTAB/ISIETCS 0 pe3y/ibTaTaM 3allUThl CTYJeHTOM KypCOBOIO IIPOeKTa repes,
KOMHCCHeld, Ha3HaueHHO! 3aBeZlyIOIUM Kadepol. 3aliyTa KypcoBoro npoekTa rnpegycMaTpuBaeT KpaTKUi
JIOKJIa[] CTy/IeHTa ¥ OTBETHI €r0 Ha BOTIPOCHI, CBSI3aHHbBIE C TIOPSAKOM BBITIOJTHEHUSI TIPOEKTa U TeMaMu yueOHOM
JWCLMITIMHBI, OXBaYeHHbIMU KyPCOBBIM ITPOEKTOM.

Kpurepuu orjeHvBaHus:

KypcoBoii IPOEKT OL|eHUBAEeTCs 110 MATHOAIIEHOM CHCTeMe.

OLjeHKa «OTVIMYHO» CTABUTCS, eCJIU:

KyPCOBOM TIPOEKT BBITIO/IHEH B TIOTHOM 00beMe 1 COOTBETCTBYeT 3a/IaHUIO;

TIOSICHUTE/IbHAs 3alliCKa COCTaB/IeHa aKKypaTHO, 110C/IefloBaTeIbHO C y4eToM TpeOOoBaHuUM CTaH/japToB 0
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COCTaB/IEHUIO TEKCTOBBIX JJOKYMEHTOB;

MpaKTUYeCKast YaCTh KypCOBOTO TIPOEKTa BHIITOIHEHA B [TOJTHOM 00beMe;

BBITIO/IHEHHE KyPCOBOT'O MPOeKTa MPOXOX/IO B [IOJIHOM COOTBETCTBUM C TPpa)MKOM KypCOBOTO
TIPOeKTHUPOBAHUS;

OLjeHKa «XOpOLLIO» 0IyCKaeT:

HEeKOTOpble OTCTYIUIeHUs OT rpadyKa BbIIIOJHEHHs KypCOBOIO IPOeKTUPOBaHNUS;

CyllleCTBOBaHKE He3HAUUTe/IbHbIX IIOrpelHocTell B 0(OpM/IEHMH TIOSICHUTETbHOM 3alMCKY U IIPOrpaMMBbl
(mpakTHUYeCKOM 4aCcTH KypCOBOTO MPOEKTa).

O1eHKa «y[0BJIETBOPUTEBLHO» JOMYCKaeT:

CylLIeCTBOBaHME OMNOO0K, HETOUHOCTEH U Heroc/ie[0BaTe/IbHOCTH TIPU COCTaB/IeHNWH TTOSICHUTeTbHOM 3alvCKy;
3HauMTeNIbHBIE OTCTyTUIeHUs OT TpeboBanuii ECK/I ripu BeINoHeHNY rpad)uvecKoil YacTH MPOeKTa;
3HauMTe/IbHOEe OTCTYIIJIeHHe OT CPOKOB BBIIIOJIHEHUsI KYPCOBOI'O [IPOEKTa;

He/|0CTaTOYHO IPaMOTHYO 3alLllUTYy.

ITpumeps! Tem KII:

. [IpouHOCTb U yCTONUHMBOCTH M€PEX0JHOT0 OTCeKa, MOAKPeIIeHHOr0 JIOH>KePOHAMHU.

. [IpouHOCTb U YyCTORUMBOCTH M€PEX0JHOT0 OTCeKa, TIOAKPeIJIeHHOr0 CTPUHIepaMHu.

. PacueT Ha IpOYHOCTB CTAPTOBOrO ABUTATesIs, CKPeIlJIeHHOIO C KOPITyCOM U M3 KOMIIO3UTHBIX MaTepuasosB.
. PacueT Ha MpOYHOCTH M YCTOMUMBOCTE YCKOBOW OMOPBI.

. PacueT Ha npouHoCTh cTapToBoy cTynenu 3YP 4K90.

. Pacuet Ha mpoyHOCTb HagAyTOrO OaKa Mpy HU3KKUX TeMIlepaTypax.

. Pacuer Ha mpoyHOCTb HagAyTOrO Oaka B YCIOBUSIX BaKyyMma.

. Pacuet comnyioBoro 6oka AiBuraresisi TBepAOro TOIUIMBA B paboueM pexxuMe.

. OrrrrMarbHBIN pacueT 6aka U3 alFOMHUHHEBBIX CIUIABOB C YC/I0BMEM MUHHUMHU3aliM MacChl.

10. OnrTrMasBHBIN pacyeT COTUIOBOTO OJ10Ka C yueToM BO3[eHCTBUSI HU3KUX TEMIIePaTyp U BbIX0OJa Ha PEXXUM
paboTEI C yCI0BHeM MUHUMU3ALMA MaCChI.

11. Pacuet kopriyca [iBUTaTe s TBEP/IOTO TOTI/IMBA THUIA «KOKOH» M3 KOMITO3UTHBIX MaTepPHUasioB C YCIIOBUEM
HaMOTKH JIBUraTers.

12. OueHKa HarpspkKeHHO-71e()OPMHUPOBAHHOTO COCTOSTHUSI PACTIOPHOTO LITIAHTOyTa B pabodyeM pexkume
JiBUTaresisi TBEPAOIo TOI/IUBA.

13. Onpezienenuie KoadduiieHTa 6€30MACHOCTH «TKEIO0H» TOIOBHOM YaCTH Ha yuacTKe BX0/la B aTMOC(epy
paketsl 8K99.

14. Onipepenenue ko3dduienTa 6e30MacHOCTH «/1eTKOW» T0JIOBHOW UaCTH Ha y4acTKe BX0Za B atMocdepy
pakeTsl 8K99.

15. OrjeHKa HecyIIel CroCcOOHOCTH TIEPEXOIHOTO OTCeKa pakeThl 8K99 B MOMEHT 3armycKa JBUraresis 2
CTYIIeHH.

16. OnpeseneHre TePMOIPOYHOCTH COIIOBOro 6/10Ka pakeTsl 8K99.

17. PacueT NpoOYHOCTHU Kphbljla HAa MIEPBOM CTyIeHU 3eHUTHOM yIpaBisieMol pakeTbl B-750.

18. PacueT NpoYHOCTH Kpbl/ia Ha BTOPOW CTyIeHW 3eHUTHOM yrnpaB/isgeMol pakeTsl B-750.

19. OnTrManbHOE MPOeKTHMPOBaHKe C YY4eTOM MUHUMH3aL[K MacChl Kpbla J/1 IepBOi CTyNeHU 3eHUTHOMN
yrpaBniseMoi pakeTsl B-750.

20. OnTrMmasbHOe NPOeKTHPOBaHKe C YUeTOM MUHMMU3alMK Macchl Kpbljia JIst BTOPOM CTYIIeH! 3eHUTHOU
yIipaBJ/isieMoi pakeTsl B-750.

OCOoONOOUTEA, WN R

JK3aMeH

OO0yuaroIuiicss UMeeT MpaBo Ha MoJyueHue MUHUMA/TbHOM TIOIOKUTE/TbHOM OLIEHKHU MPH YCIOBUU
YCIIEIIHOI'0 MPOXO0XKIE€HHUS TeKYIL[er0 KOHTPOJIsS yCIIeBaeMOCTH B (hOpMe ZMarHOCTHUECKOM paboThl B
COOTBETCTBUH C rpaduKoM paszena 4.
[TpomesKyTOUYHast aTTeCTalys 110 JUCLUTIIVHE B 8 cemMecTpe MPOBOJUTCS B (hopMe C/jauu SK3aMeHa. YC/IOBUS
ZIOTIyCKa K c/laue 5K3aMeHa:
- BBITIOJTHEHUS TPelyCMOTPEHHBIX paboueli TpOrpaMMOi KOHTPO/IbHBIX MEPOTIPUSTUI: 3aIlIUThI BHITOIHEHHBIX
3aJJaHUl TIPaKTUUeCKUX paboT.

Kputepuu oueHvuBaHus:

- IpaBU/IbHbIE TIOJIHbIE ¥ YeTKHE OTBEThI Ha BCe BOIMPOCHI MIperoaBaresis, TPy TeXHUUeCKU FPAMOTHOM
Mpe/iCTaB/IeHUU - KOTJIMYHO»;

- IpaBUJIbHbIE, HO HEZOCTAaTOYHO TOJIHbIE Y YETKHE OTBEThI Ha MOCTaB/IeHHbIe MperojaBarejieM BOMPOCHI, Py
rpaMOTHOM Tpe/ICTaB/IeHUH MaTeprasa - «XOpPOIIO»;

- TIpaBUJIbHBIE OTBETHI Ha OOJIBIIYI0 YaCTh TIOCTaB/IEHHBIX BOTIPOCOB TIPY HEAOCTATOUHOM TTOJTHOM MX
OCBeIL[eHUU TIPY JOCTaTOYHOM IPaMOTHOM OOPM/IEHHUH MaTepHrara - «yI0B/IeTBOPUTETHHO;

- HelpaBW/IbHbIE 1 HEMOJ/IHbIe OTBEThI Ha BCe MOCTaB/IeHHbIE MPero/aBaTe/ieM BOMPOCh] IIPU TeEXHUYECKU
HerpaMOTHOM U3/I0XKEHUU - «HEYI0BJIeTBOPUTEILHOY.
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MuHUMasbHbIe TpeOOBaHUS, TIPeIbSIBIIsIEMbIE K CTY/IEHTY /IS TOJIOKATETHHOM OIIEHKH 3HAHHN Ha K3aMeHe.
OueHka "OTIMYHO" BBICTaBSIETCS CTYAEHTY, IPOYHO YCBOMBILIEMY MPOrPAMMHBIN MaTepuall, UCUeprbIBaroLe,
IpPaMOTHO U JIOTUYeCKH CTPOMHO ero u3naratoiieMy. [1py 5ToM CTyZieHT He 3aTpyAHSeTCsl C OTBETOM NpH
BHZIOM3MeHEeHWH BOTIPOCa, CBOOOAHO CpaB/isieTcs C 3ajadaMu, BOTIPOCaMy U APYTUMH BUJAMH TPUMeHeHUsT
3HAHWH, MOKA3bIBaeT 3HAKOMCTBO C JIMTEPATypOH, PABUILHO 000CHOBLIBAET MPUHSATHIE PEIIeHHUS.

Orjenka "Xopoiiio" BLICTaB/ISIeTCS CTYAEHTY. 3HAIOIIeMY IPOTpaMMHbBIN MaTepHaJ, FPAMOTHO U TI0 CYI[eCTBY
W3/1ararolieMy ero. KOTOpbIi He [JOMyCKaeT CyLeCTBeHHbIX HETOUHOCTEM B OTBETE Ha BOIPOC. ITPABU/ILHO
TIpYMEeHsIeT TeOpeTUYeCKUe MOJIOKEeHNS MPY PellleHrH NPAaKTUYeCKUX BOIIPOCOB U 3a/jad. BiaZieeT
HeoOXOJMMBbIMU HaBbIKAaMU ¥ TIPEMAaMH UX BBITTOJTHEHUSI.

OreHka "YI0B/IeTBOPUTENBHO" BBICTAB/SETCS CTYZE€HTY. KOTOPbIN UMeeT 3HaHHUs TONMBKO OCHOBHOTO
Marepuasa. HO He YCBOWJ JieTasiell, oMycKaeT HeTOYHOCTH, HeIoCTaTOYHO MpaBuibHbIe (HOPMYIUPOBKHU.
HapyLleHUs! 10C/1e/10BaTe/IbHOCTU B U3/I0’KeHWY [IPOrPaMMHOI0 MaTepuyasa.

OueHka "HeynoB1eTBOpUTENBHO" BBICTAB/SIETCS CTYAEHTY. KOTOPBIN He 3HAeT 3HAYMTE/IbHON YacTH
MPOrpaMMHOTO MaTepHala, IoMyCcKaeT CyIleCTBeHHbIE OITMOKU. HEyBEPEHHO. C OOJTBIIUMU 3aTPYJHEHUSIMU
MbITAETCS] OTBETUTH HA BOIIPOCHL.

3auert

OO0yuaroIuiics UMeeT MPaBo Ha MOyyeHHe MUHUMATLHOM MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEITHOTO TTPOXO0XK/I€HUS TeKYIIero KOHTPOJIS yCIIeBaeMOCTH B (pOpMe AMarHOCTHUUeCKOU PaboThI B
COOTBETCTBUU C rpauKoM pazzena 4.
[TpomeskyTouHasi aTTecTalys 1o JUCLUIUIMHE B 9 ceMecTpe TIPOBOAUTCS B hopMe cAauM 3aueTa. YC/I0BUs
JIOTyCKa K c/iaye 3aueTa:
- BBITTOJTHEHUS MTPeyCMOTPEHHBIX paboueil MporpaMMol KOHTPOJTBHBIX MEPOTIPUATUM: 3alI[UThI BBIMTOTHEHHBIX
3a/laHUM TIPAKTUUYEeCKKUX paboT; 3alUThl KYPCOBOTO MPOEKTA.

Kpurtepuu olieHUBaHUS:

- TIpaBUJIbHBIE OTBETHI Ha OOJIBLIYIO YaCTh TIOCTaB/IEHHBIX BOTIPOCOB TIPY HEAOCTATOUHOM TTOJTHOM MX
OCBelL[eHUU TIPU JOCTaTOYHOM IPAMOTHOM OQOPMJIEHUH MaTeprara - «3auTeHo»;

- HeTIpaBU/IbHbIE U HeTIoJIHbIe OTBETHI Ha BCe TIOCTaB/IeHHbIe TIPeTofiaBaTesieM BOIIPOCHI TIPY TeXHUUEeCKU
HETpaMOTHOM U3JI0KEHUH - «He 3aUTeHO».

MuHuMasnbHbIe TpeboBaHusl, TIpebsBIsieMble K CTYAeHTY /IS IOJIOKATETbHOM OLIeHKM 3HaHHWM Ha 3aueTe.
OrjeHka "3auTeHO" BBICTaB/SeTCs CTY[EHTY, KOTOPbIM MMeeT 3HaHUs TOJIbKO OCHOBHOT'O MaTepuasa, HO He
YCBOWJI JieTajield, [J0NyCcKaeT HeTOYHOCTH, He/J0CTaTOYHO [1paBU/IbHbIe (POPMY/IMPOBKU. HapyllleHUs
MOC/Iel0BaTeIbHOCTH B U3/I0KeHUU NTPOrPaMMHOI0 MaTepHara.

OreHKa "He 3a4TeHO" BBICTAB/ISIETCS CTY[EHTY, KOTOPbIM He 3HaeT 3HaYUTe/IbHOM YaCTH NPOrpaMMHOr0
Marepuasna, oIyCKaeT CylieCTBeHHbIe OIIHMOKH, HeyBePeHHO C OOJBIIMMU 3aTPYAHEHUSIMU TTbITAeTCsl OTBETUTH
Ha BOIIPOCHI.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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4 8 |Pa3pgen 1. BBegeHue. 2 2 2 0 0 11 9 CobecenoBaHue
4 8 |Pa3pen 2. CuoBble Harpysu. 16 | 11 9 2 5 15 8 Boripoce! k
9K3aMeHy
Pa3zgen 3. HopmupoBanue NupuBrayansHOe
4 8 |Hecymel Crioco0HOCTH 22 | 15 9 6 7 10 | 17 | mnpakTuueckoe
KOHCTPYKIMIA. 3ajjaHKe
NupuBrayanbHOe
4 8 |Pa3pen 4. Cyxue 0TCeKH. 34 7 4 3 27 12 | 14 | mnpakTHUYeckoe
3a/laHue
NupuBrayanbHOe
4 8 |Pa3pen 5. I'o/i0BHBIE OTCEKH. 34 7 4 3 27 10 | 11 | mnpakTUueckoe
3a/laHue
NupuBrayanbHOe
4 | g Paspen6.Baiu pmixpanenus| o0 | o | g | 3 | 27 | 9 | 9 | mpakmmeckoe
KOMIIOHEHTOB TOI/TUBA.
3a/laHue
Bcero 3a 8 cemectp 144 | 51 | 34 17 93 67 | 68
NupuBuayanbHOE
5 9 Paspesn 7. Kopnyc gsuraresis 8 | 2 | 15 7 26 16 | 14 | mpakTHueckoe
Ha TBep/i0M TOIL/IMBe. 3a/laHue,
Kypcogoii ipoekT
NupuBrayansHOe
5 9 Pazgen 8. AspoguHamMmuueckue 35 | 20 | 13 - 15 10 | 10 | TPaKTHueckoe
MOBEPXHOCTH. 3a/laHue,
Kypcogoti mpoekt
NupvBuayansHoe
5 9 Pa3pgen 9. UucsienHoblie METP]:[]:I 25 9 6 3 16 v 8 MpaKTHUYeCKoe
NpHU pacyeTe KOHCTPYKIHIL. 3a/laHue,
Kypcogoii npoekT
Bcero 3a 9 cemecTp 108 | 51 | 34 17 57 33 | 32
Bcero mo AucCIUIUIHHE 252 | 102 | 68 34 150 | 100 | 100
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