





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CTPYVHBIE TEUEHUA

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:

IICK-3.1 — Crioco6HOCTh TIPOBOAMTEL SKCIITyaTal[ii0 KOMIUIEKCOB M CHUCTeM 3arlpaBKH paKeT-HOCHUTeseH,
pa3roHHbIX 6I0KOB ¥ KOCMWYeCKUX arapaToB KOMIIOHEHTaMH PaKeTHOTO TOTI/IBA

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-3.1

3HAHUS:

* Ha YPOBHe Tpe/ICTaB/leHUH - 3HaTh O TUMAaX CTPYMHBIX TeUeHUH, CTPYKType CBEPX3BYKOBOIO TEUEHMUS,

ra3ofiiHaMUUeCKUX SjeMeHTaxX (M303HTpONMUecKash 30Ha, Tajaroljie W OTPaKeHHble CKauyKU
YIJIOTHEHUS,

HeperyispHOe OTPaXKeHWe, C0M CMellleHWs, pa3rOHHAas 30Ha, wu300apuyeckass 30Ha U [p.),
COCTaBJISTFOIIAX

CTpyHWHOe TeueHue U (HHU3NUeCKUX TPOIieccax, MPOTeKamIUuX B HUX;

* Ha YPOBHe BOCIIPOM3Be/IeHHsI 3HaThb CTPYKTYPY CTPYHHOI'O TeUeHus], a TakKe CyLeCTBYIOLL{UE METOZbI

PacyeTHOTrO Y 3KCTIepUMeHTabHOro Orpe/iesieHrs ra3ofiHaM1ueCKUX MapaMeTpPOB CTPYMHBIX TeueHWH,
ux

TIperMYIIeCTBa, HeJJOCTAaTKU U yCJIOBUSI TIPUMEHEeHMSsT;

* Ha YPOBHe MOHUMAaHUs 3HaTh (pr3nYeCKyre MPoIiecchl, 00yCI0BIMBAOIMEe (hOPMUPOBAHHE CTPYHHOTO

TeueHusi, 0COOEHHOCTH pacrpe/ie/ieHus Ta30/[JMHaMUYeCKUX NapaMeTpoB B MPO/[0/IbHOM M TIOTIEPEUHOM

HarpaBJ/ieHHH 1 CII0CO0ObI SKCIIePUMEHTANIBbHOTO OTpe/ie/ieHs ra30AMHaMUYeCcKUX 11apaMeTpoB.;

YMeHUs:

* TeOpeTUUECKHe: YCBOeHHe (PM3MUeCKUX OCHOB IMPOL|eCCOB, MPOTeKatoIIUX MpU (popMUPOBaHUA

CTal[MOHApHOTO U HEeCTAal[MOHAapHOTO CBEepPX3BYKOBOI'O CTPYWHOrO TeueHWs M 3HaHWE [OCTOMHCTB U
HEe/I0CTaTKOB

PaCUeTHLIX METOJI0B, A TAKXKe JKCIIEePUMEHTANbHBIX CIIOCOO0B OMpe/e/ieHus Tra30fMHaMUYeCKUX
rapaMeTpoB B

CBEpPX3BYKOBBIX CTPYHHBIX TeUeHHUSIX;

* [IpaKTUYeCKUe: UCI0b30BaHKe U3YUeHHBIX MeTO/IOB PacuyeTa CTPYMHBIX TeUeHUH [/ pelleHNs

MIPUK/IAJAHBIX 3a7a4, BO3HUKAIOIIUX TP TIPOEKTUPOBAHWM CTAPTOBBIX KOMILIEKCOB U TeXHUUECKHUX
CpPeZCTB;

HaBbIKU:

* 3HaHME PaCueTHBIX METO/IOB U YKCIIEPUMEHTAIbHBIX CII0CO0O0B OmpesiesieHus Ta30inHaMUUe CKUX

rapaMeTpoB;

* ompefiesieHre TTapaMeTPOB CTPYMHBIX TeUeHUM /ISl pa3/IMUHBIX YC/IOBUM MCTeUeHHs C IIOMOILIIbIO

TIPUK/IaJHOTO TIPOTPaMMHOT0 00ecrieueHus;

* yMeHHe aHaJIM3UPOBAaTh U MPaBWJILHO MHTEPIIPETUPOBATh [0/TyueHHbIe Pe3y/bTaThl..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctynmuaa CTPYWUHBIE TEUEHWS spnsieTcs AUCIUAIUIAHON YacTH, popMHpyeMoii
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsieHuto 24.03.01
Pakemmble koMniekcbl U KOCMOHABMUKA.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
MEXAHUKA XUJKOCTHU U TA3A, IIPOTPAMMUWPOBAHUE B CPEJE MATLAB, ITIAKETHI
UNC/IEHHOI'O MOJE/INPOBAHUSI, TEPMOJIMHAMWUKA, AIBUIATEJ/IN JIETATEJ/IBHBIX
AITITAPATOB.

Co,qepmaHI/‘I‘e JUCLUIUIMHBI SIBASIETCST OCHOBOM A1 ocBoeHusi auctumuiuH: TEPMOYIIPYTOCTD
KOHCTPYKIINY, PU3NYECKHUE OCHOBBI ITY CKA.

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

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPETUYeCKOT0 1 3KCIIePUMEeHTA/ILHOIO UCC/IeJOBaHNUS B
rpodeccroHaTBEHON eI TeTbHOCTH

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHITUIILI Pab0Thl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH U
MPOrPaMMHBIX CPeJCTB M MCII0/Ib30BaTh MX MPH PelleHnH 3a4ad podecCHOHaIBHON AesTebHOCTH

¢ OIIK-5 — CriocobeH UCMO0/b30BaTh COBPEMEHHBIE TIOAXO/IbI U METO/IbI PellieHUst TIPOdeCCUOHATBHBIX
3a7ia4 B 00/1aCTH aBUALIMOHHOMN U PaKeTHO-KOCMHUECKOW TeXHUKH, BK/TIOUasi yripaBJieHHe MPOeKTaMu
CO37]aHHs1 HOBBIX 00Pas3LiOB TEXHUKH U YTHU/IM3aLMK YCTapeBIINX

¢ TICK-3.1 — CriocoO6HOCThL MPOBOAUTE SKCTUTYaTal[|I0 KOMIIEKCOB M CUCTEM 3arpaBKH PaKeT-
HOCHTeJIel, pa3rOHHBIX O/T0KOB M1 KOCMUYECKHUX allapaToB KOMIIOHEHTAMH PAaKeTHOTO TOTI/IMBA

e TICK-3.5 — Crnioco6HOCTb TIPOBOAWTH IPOEKTUPOBaHKE TH/PaB/IMueCcKUX ¥ THeBMaTHUeCKUX ITPUBOZIOB

¢ YK-1— CrniocobeH oCy11eCTBATh MOUCK, KPUTHUYECKUIA aHai3 U CHHTe3 HHPOPMAaLMH, IPUMEHSITh
CUCTeMHBIN TIOAAXO0/, /1S pellieHusl TOCTaB/IeHHbIX 3a7a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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4 8 Paszpen 1. Beegenue. 1.1. Knaccudukanus CTpyiHbIX TedeHHH. 1.2. DneMeHTbI CTPyHHBIX 2 2 0 2 0 5
TeueHHi U UX cBoicTBa. 1.3. TIpobieMbl MCCIIeJ0BaHHUsI CTPYHHBIX TEUEHHIA.
Pazpen 2. Oc 1e TUIIBI Ia CKHMX TeYeHHUH U rasojMHaMH4ecKue
COOTHOIIEHHs! /1Sl HUX. 2.1. OCHOBHBIe JIOMYIIeHHs /1Sl U309HTPONUYECKUX TedeHNH 1
aHanu3 06/1aCTH X MPUMeHUMOCTH 2.2. COOTHOLLEHHUS i/l H309HTPONNYECKHUX TeYeHUH. 2.3.
‘YcraHOBUBLIeeCsl HCTeUeHHe rasa U3 Cocy/a uepe3 Masoe otBepcTye. 2.4. OaHOMepHOe
4 8 33 9 3 6 24 17
CTaLMOHapHOe U303HTPONHYEeCKOe CBePX3BYKOBOe TedeHHe rasa B corie Jlapans (corie PIT).
2.5. AKycTHYecKue BO/HbI M XapakrepucTuku. Konyc Maxa 2.6. Teuenue Ipanpisi-Maitepa.
2.7. IpsiMoii cKauok yrioTHeHus. [laBnenue ITuro. 2.8. Kocoit ckayok yrnioTHeHus. 2.9.
CxeMa CBepX3BYKOBOTO 0OTeKaHHs KOHYC-LIUTMHAPHYecKoro Tesa 2.10. YiapHble BOTHBL
Paspen 3. CBepx3ByKOBBIe HeH300apHUeCcKHe 0CeCHMMETPHUYHbIE CTAlHOHAPHBIE CTPYH.
IIponecchbl TypGy/IeHTHOr0 cMeleHHsi U oropanus. 3.1. TypOy/neHTHOCTb.
TTpeo6Gpa3oBaHue 5Hepruu B TypOy/IeHTHOM C/l0e cMeliieHust. [TonsiTre o KonMoroposckom
4 8 23 8 5 3 15 18
macuirabe. 3.2. TypbynentHas auddysus B cioe cMertenus. ITporieccs goropanus. 3.3.
D)KeKLIMOHHBIE TeueHHs Bo3Ayxa. 3.4. 3aKOH H3MeHeHHsl CKOPOCTHOTO Haropa, KOHL|eHTpaLiu
TIPOAYKTOB CrOPaHKs ¥ SHTA/IBIIAM MO JyIHe CTPYH. [JanbHOG0HHOCTD CTPYH.
Paspen 4. Ypar JTHOBBIe IIPOIeCChI B CBEPX3BYKOBBIX 0CECHMMeTPHYHBIX
HeH300apHuYeCcKHX CTAHOHAPHBIX CTPYAX. 4.1. [IpUYMHbI pa/juasibHbIX KosieGaHuii rasa B
CBEPX3BYKOBbIX CTPYsiX. 4.2. CTPYKTypHbIe 3/IeMeHTbI 110/1si TeueHust. OBl1ijasi XapaKTepUCTHKA
rasoArHaMHU4eCcKHUX mporeccoB. 4.3. M309HTponuueckas 30Ha. VicTeueHne ra3a B BakyyM. 4.4.
4 8 OcobeHHOCTH TeueHHs B palioHe cpe3a COTLIa /sl HeZloPaCLIMPeHHBIX U MepepaciIipeHHbIX 19 9 5 4 10 20
CTpy#. Bucsiumii ckauok yriotHeHust. 4.5. [Juck Maxa 1 OTpaKeHHBII CKauOK yTJIOTHeHHs.
IlepBasi pasroHHast 30Ha. 4.6. ObLijast XapaKTepUCTHKA TeueHus B «60ukax» 4.7. CrpyiiHoe
TeueHUe B peXKMMe CH/ILHOTO Nepepacinpenst. Vicredenue B BakyyM 4.8. AKycTHueckoe
Tioj1e CBO60AHOM CTpyH. VICTOUHMKHM U3/Ty4eHHs 1 OLieHKa [TapaMeTpoB.
Paszpen 5. Oco0eHHOCTH G/IOUHBIX CTPYH. B/HsAHMe BeTpa M IIOBOPOTAa CoIeJI Ha
4 8 CTpyliHble TedeHus. 5.1. BiouHble CTpyM M/IOTHOM U pa3pe)keHHOH KOMITOHOBKH. 2 2 0 2 0 8
OcobeHHOCTH TeueHHs B MeXCTPYitHO# o6acty 5.2.TToHsATHe 06 SKBHUBa/IEHTHOI CTpYe.
Pa3pen 6. HectanoHapHbIe CTPYHHbIe TedeHHs NMPH 3anycke PaKeTHBIX ABUraTe/ied 1
BBIX0/le HA YCTAHOBHMBILMHCSA PeXXuM (IIaBHYIO CTyneHb TArH). 6.1.TTporiecch! npu
3amycKe pakeTHOro apuraresisi. IlyckoBble BosHbI 6.2. Ilepexof 0T ZOKPUTHYECKOTO PeXXuMa
4 8 < 12 4 0 4 8 17
HCTeueHMs K Kputuueckomy 6.3. @opmHpoBaHre CBepX3BYK3BYKOBOM cTpyH. 6.4. Peanusanys
OTPBIBHOTO M 6€30TPLIBHOTO peKMMa TeueHust B core. 6.5. ITy/bcal{iOHHbIe PeXXUMBI.
Dddekr INaysnna.
Pazpen 7. MeToAbl 3KCIIepUMEHTaILHOT0 HCC/Ie0BaHusA CTPyii. 7.1. CTeHzi0BOE
o6opy/0BaHUe [i/ist MOZieTMPOBAHHKs BO3AYIIHBIX CTPYH U CTPY#i ropsiuero rasa. 7.2.
4 8 3mepenue craTuueckoro jaeneHus. 7.3. Vi3mMepenue romHoro fasneHust. 7.4. V3mMepenus 17 5 0 5 12 15
yrcsia Maxa U CKOpOCTH T0TOKa. 7.5. Vi3amMepeHue TemriepaTypsl U Terionepesau. 7.6.
VI3mepeHue TIJIOTHOCTH 10TOKa. 7.7. ONTHYeCKHe MeTO/bl M3yUeHHs NOTOKa.
Bcero 3a 8 cemecTp 108 39 13 26 69 100
Bcero no gucuuninHe 108 39 13 26 69 100
3.2. AyAMTOpHBIN NPAKTUKYM
N Oo0nemMm,
o
o/ Homep U HAUME€HOBAHHE pa3jejia JUCIIUITI/IUHBI Tema MNPAKTHYECKOI'0 3aHATUA ayAa.
YacoB

Pasgen 1. Beepenue.

CBOMCTBA.

OneMeHTbI CTPYHHBIX TeUeHUM U UX

2 |Pa3gen 2. OCHOBHbIE THIIBI Fa30JHHAMUYE CKHX
TeueHU 1 Ta30MHaMUueCcKue COOTHOILIEeHHUS ISt

COOTHOILIeHUS AJI1 U309HTPOITUYEeCKHUX
TeUueHWi. YCTaHOBUBIIIEeCs UCTEUeHHe
r'a3a U3 COCyJa uyepe3 Majioe OTBEPCTHE.

HHUX.

TeueHust pa3pekeHrs1 U CKauKH
YIJIOTHEHUS

Pa3gen 3. CBepXx3ByKOBbIe HeM300apruuecKre
0CeCUMMeTPUUHBIe CTAllMOHAPHBIE CTPYHU.
ITpoueccrl TypOy/IeHTHOTO CMeILeHUs 1
[OrOpaHusl.

ITporiecce! TypOy/IeHTHOTO CMeLIeHuUs U
JIOTOpaHUsl.

Paspen 4. YnapHOBO/THOBBIE IPOLIECCHI B
5  |CcBepPX3BYKOBBIX OCECHMMETPUUHBIX
Hen300apUyeCcKUX CTAlMOHAPHBIX CTPYSIX.

YapHOBOHOBBIE TIPOLIECCHI B
CBEPX3BYKOBBIX 0CECUMMETPUUHBIX
CTalMOHAPHBIX CTPYSX.

6 |Pa3gen 5. OcobenHoctu 6mouHbIX CTPYH. Brvsinue

6

biiounsle cTpyu




'——'BeTpa 1 TOBOpOTa COTIE/ Ha CTPYiiHBIE TEUeHHSL. —
Pasgen 6. HecraijmoHapHble CTpyiiHbIE TeUueHust o
o HecrauuoHnapHsble cTpyliHble TeUeHUs!
7  |[Ipu 3alyCKe pakeTHBIX JBUIaTe/ied U BbIXOJe Ha N 4
o TpH 3aMyCKe pakeTHBIX JABUraresien
YCTaHOBUBILUKCS PEXXUM (I7IaBHYIO CTYTIEHb TATH).
8 Pasgen 7. MeTofbl 5KCIIeDUMEHTaIbHOTO DKCrepUMeHTaIbHOE UCC/eloBaHNe 5
WCCefloBaHusl CTPYH. CTpyH.
Bcero 3a 8 cemectp 26
3.3. JIaGopaTopHbIii NPaKTUKYM
Oo0neMm,
Ne Homep u HaiMeHOBaHuUe pa3jesia
Tema /1a00pPaTOPHOro NPaKTUKyMa aya.
n/n JMCIIMIL/TUHbI
JacoB
Pa3nen 2. OCHOBHBIe TUIIBI ra30AMHAMHAYECKUX
N Pacuer oHOMepHOroO TeueHus rasa B COILIe
1  |TeueHMI U ra3oguHaMUUeCKHe COOTHOIIIEHUS 3
JlaBasns
ILIsT HUX.
Paszen 3. CBepXx3ByKOBbIe HEM300apHUUecKye
o  |0CeCHMMeTpUUHbIE CTALMOHAPHbIE CTPYH. Pacuet v3MeHeHus1 HaTlopa U TeMIlepaTyphl 5
ITporiecchbl TypOy/IEHTHOTO CMEIIeHUs U TOPMOJKEHUSI TI0 JIJIMHEe CTPYH
JlOropaHusl.
PacueT ocecuMMeTpUUHOM CBOOOAHOM
Paspen 4. YnapHOBO/THOBBIE IPOL{ECCHI B o N
CTaLMIOHapHOM CBEePX3BYKOBOM
3  |CBepPX3BYKOBBIX OCECHMMETPUUHBIX o 5
Hen300apuuecKoi CTpyu
Hen300apUUeCcKUX CTAllMOHAPHBIX CTPYSIX.
CTPYKTYPHO3JIEMEHTHBIM METOZ,0M
Bcero 3a 8 cemectp 13
3.4. CamocTosnTenbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHUe O6bem,
CopepkaHue y4eOHOro 3aJaHus
n/n pa3jea JUCHUILIUHBI 4acoB
1 CaMocToATe/IbHOE U3yUYeHre JUJaKThYe CKUX eJuHuL 2.9- 10
2.10 o yuebHol uTepaType
2 IMoaroroBka K 1abopaTopHoii paboTe 2
3 |Pasgen 2. OcHoBHbie THITEI OqéopMneHHe OTYeTa W MOJTOTOBKA K 3aIuTe JabopaTopHO 7
rasofuHaMuueckux Tedermii u P0OTE!

" "mon
ra3ofrHAMHYECKHE [ToBTOpEHME TEM "HM303HTPONMUYECKUE TeUeHUd ', "UCTeUueHre
COOTHOLLIEHHST /1S HHX. yepe3 MaJioe OTBepcTHe", "oJHOMEpPHOE TeueHUe B COTLie

4 JlaBans", "aKyCcTAUeCKUe BOHbI U XapaKTePUCTUKHU ', 10
"TeyeHue [IpanaTns-Matiepa", "psiMOM CKauOK
YIIOTHeHUs1", "KOCOM CKa4YOK YIUIOTHEHUSs" 13 Kypca
"MexaHuKa XUJKOCTH U rasa"
Paspen 3. CBepx3ByKOBbIe o
5 A PX3BY IToaroToBka K 1aboparopHoii pabote 4
Heu3obapuueckue
0CeCUMMeTPUYHbIe
g |CTauvOHApHEIE CTPYH. OdopmieHre oTyeTa ¥ MOJTOTOBKA K 3aljuTe JJabopaTopHOM 1
ITporieccebl TypOy/IeHTHOTO paboThI
CMeLIeH!s U JOoropaHusl.
7  |Pasgen 4. Y1apHOBONHOBbIE  []onroroBKa K 1a6OpaTOpHOit paboTe 3
TPOLIECCHI B CBEPX3BYKOBBIX
0CECMMMETPHUHHBIX OdopmiieHre oTueTa 1 MOATOTOBKA K 3allUTe J1abopaTopHOM
8  |memsobapuueckux 7
paboThI
CTal[MOHAPHBIX CTPYSIX.
Pazpen 6. HecrauyioHapHbIe
CTpYMHbIE TeUeHHs IIPU
g |3aMycKe PaKeTHbIX Jasuraresieii|CaMoCToATeIbHOE W3yUyeHre JUAaKTUUeCKUX euHuL] 6.2-6.3 8
U BBIXO/Ie Ha YCTaHOBUBIIMICS 110 yueOHOM uTepaType
pexxuM (T7IaBHYIO CTyTIeHb
TATH).
Pazpen 7. Metoppl
CamocTosATe/IbHOE U3yuyeHue AUlakTUYeCKuX eguHul 7.2-7.4
10  |3KCrepuMeHTaIbHOI0 o 12
o 10 y4eOHO¥H /iuTeparype
WCCJIeZIloOBaHUs CTPYH.

7



Bcero 3a 8 cemecTp | 69

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJE/IN CEMECTPA
12 3 4/5| 6 |7|8 9 10 |11 |12 13
8 Otu. no JIP AP Otu.mo JIP | P Bormp. 3ay, 3au.

YcnoBHble 00603HAUEHUS:

TP — nuarHocThyeckasi pabora;
Ortu. no JIP — otuet 1o JIP;
Borip. 3au — BOnpocHI K 3aueTy;
3a4. — 3aueT.

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B

cnenyromux dhopmax:

[TMarHoCTUYecKasi pabora;
otuet 110 JIP;
BOTIPOCHI K 3a4eTy.

HpOME)Ky'TO‘lHaH dTTecTadlusa IMpOBOAUTCA B CbOpMaXI
3ayJerT.




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . TexHo/moruueckre 0ObEKTH HA3eMHOM UHPPACTPYKTYPhl PAKETHO-KOCMUUECKOM TEXHUKU. M.:
Monurpadukc PTIK, 2005, 351. pec.

2. A. A. T'yceB. . MexaHuKa XUAKOCTH U ra3a. Mocksa: FOpaiit, 2020, 311. pec.

3. B. H. ¥Yckog. . Beryiue ogHnoMeptbie BosiHbl. CI16.BT'TY "BOEHMEX" um. /. ®@. YctuHoBa, 2013, 148
9K3.

4. E. B. Adanacees, B. . bano6an, C. B. Bobbiiies. . CTpyKTYPHO-3/IeMEHTHOE MO/Ie/TMPOBAaHUE
ra3ofuHaMuuecKux nporeccoB npu crapre paker. CI1I6.5I'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2004,
175 3K3.

5. K. H. Bosnkos, B. H. EmenbsHoB, B. A. 3a3uMko. . TypOysieHTHBIE CTPYH - CTaTUCTHUECKHe MOAeA 1
Mo/leTMpOBaHKe KPYIHBIX Buxpeit. M.: ®U3MATJINT, 2013, 30 3k3.

6. K. H. Bonkos, B. H. EmenbsHoB, U. B. TeTepuHa. . ['a30Bble TeueHUs B COTMJIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3Kk3.

7. H. B. BrikoB. . ['a3oBas suHamuka. OfHOMepHbIe TeueHHs CoBepiIeHHOro rasa. M.: 3g-so MI'TY um.
H. 2. baymaHna, 2020, 35. pec.

5.2. JlononHUTeNbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCSl.

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

1. https://e.lanbook.com/ — 3BC JlaHb.
CoBpemeHHbIe TIpothecCcHoHabHbIE 6a3bl JAHHbIX:

1. https://rusneb.ru — HatjmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTaIbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioOHHBIH ITOpTa ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:

1. ANSYS 2020 R2;
2. Matlab 2015a SP1.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ANSYS 2020 R2;
2. Matlab 2015a SP1.

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 paboueii mporpaMme JUCIATLTHHBI
CTPYUHBIE TEUEHUSA

AnHoTanusa paboueii nporpaMMsl

Iuciyniuia CTPYWHBIE TEUEHUS  spnsercs  AMCLMIVIMHON — uyacTH, ¢opMupyeMoi
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOATOTOBKY I10 Harpaeienuio 24.03.01
PaxemHble koMnaeKkcbl U KOCMOHA8MuKA. JIMCIUIIIHHA peanu3yeTcs Ha (dakynbTeTe A PakeTHO-KOCMHUeCKOM
texuukd BI'TY "BOEHMEX" wm. [.@. YcrunoBa kadenpoit A4 CTAPTOBBIE TEXHUWYECKUE
KOMIUJIEKCHI PAKET U KOCMUYECKIMX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-3.1 CrnocoOHOCTb TPOBOAWThL SKCITyaTal[di0 KOMIUIEKCOB W CHUCTEM 3arpaBKM PaKeT-HOCHTEseH,
Pa3roHHbIX OI0KOB M KOCMUYECKHX arrapaToB KOMIIOHEHTaMU PAKeTHOTO TOTUTHRA.

Cojep)kaHre [IUCIUTUIMHBI OXBAaThIBAeT KPYT BOMPOCOB, CBSI3aHHBIX C 00pa30BaHWEM CTPYWHBIX TeueHHH,
(bu3nyecKUMH TIpOL[eCcCaMH, COTPOBOXKAAMIIUMHU KX (OPMUpPOBaHHWE W pACIPOCTPaHeHHe: TIepexof OT
JTO3BYKOBBIX CKODOCTEM TeUeHWs Ta3a K CBEpX3BYKOBBIM, 00pa3oBaHMe ra30iMHAMHUYECKHUX pPa3pbIBOB, 30H
CMellIeHusI TT0TOKa, TypOy/IeHTHOCTh CTPYWHBIX TeUeHHUH, aKyCTUYeCKHe U 3KeKLIMOHHBIE ITPOLIeCChI.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e oruet 1o JIP;
¢ BOMPOCHI K 3aYeTy.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI MMPaKTUUeCKUe 3aHATHs (26 4.), mabopaTopHblii MpakTHKyM (13 u.), camocTosiTesibHasi pabora
crygenra (69 a).
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TEXHOJ/IOIT'YU A ©

IIpuioxenue 2

K paboueii mporpaMme JUCIATUTHHBI
CTPYUHBIE TEUEHUSA

OPMBI OBYYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 39 4. ayJUTOPHBIX 3aHATHH, U 69 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

py6e)KHOM KOHTPOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM

aTTecTaluy 00yJaroIuXcs.

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

HaumeHnoBanme padoTbI

PexkomMeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

PH3AEJ'I 2. OCHOBHbBI€ THIIbI ra3oAuHaMHUYeCKHX Tey

€HUM U ra3oAuHaMHu4yecKre COOTHOIIIeHud /Il HUX.

CamocTosiTeTbHOE M3yUeHUe AUAaKTUUeCKUX eIMHUL]

A. A.T'yceB. . MexaHUKa >XKUAKOCTU U

2.9-2.10 mo yueOHOM UTEpaType rasa: Mockga: FOpaiit, 2020 (2-5) 10
IMoaroToBKa K 1abopaTopHoii pabote A. A.Tyces. . MexaHVKa XH/KOCTH 1 2
rasa: Mocksa: FOpaiit, 2020 (2-5)
Odopmenue oTueTa 1 MOATOTOBKA K 3all[UTe
. H. B. brikos. . I'a30Bag frHaMuKa. 2
/1a00paTOpHOU paboThI
OpHoMepHbIe TeueHUs!
HOBTOPEHI/IQ TeM ”I/I303HTPOHI/I‘—IGCKI/IE TEI-IEHI/Iﬂ", COBEPILIeHHOrO rasa: M.: I/IBA-BO
"HCTeueHre yepe3 Majioe OTBepcTre”, "ofHOMepHOe MI'TY um. H. 3. Baymana, 2020 (2-
TeyeHue B coruie JlaBand", "aKyCTUUeCKrie BOJTHBI U 3) 10
XapakTepucTuKH'", "TeueHune IIpanaTis-Maitepa", B. H. YckoB. . Beryiue ofHoMepHbIe
"MpsIMOM CKAYOK YTUIOTHeHUs ", "KOCOM CKauoK Bosiabl: CII6.BT'TY "BOEHMEX"
VIUIOTHEeHUs" U3 Kypca "MexaHuKa )XUJKOCTU 1 rasa’ um. JI. ®. Yerunosa, 2013 (2)
Wrtoro no pasgeny 2 24

Pazgen 3. CBepx3BYKOBbIe HeH300apHyeCcKHe 0CeCHMMeTPHYHbIE CTallHOHAPHbIE CTPY
TypOy/IeHTHOT'0 CMeIlleHUsI M J0T0pPaHMA.

u. [Iponeccobl

[MToxroroBka K labopaTopHoii pabore

E. B. Adanacnwes, B. 1. Banoban, C.
B. BobbiieB. . CTpyKTypHO-
3/IEMEHTHOE MOJIe/TMPOBaHKe

ra3oJUHaMHUeCKHX TIPOL[eCCOB IIPH

OdopmieHre oTueTa 1 MOATOTOBKA K 3all{UTe
/1a00paTOpHOM PabOTHI

crapte paket: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBA,
2004 (5)

K. H. Bosnkos, B. H. EmenssiHoB, B.
A. 3a3umko. . TypOy/sieHTHbIe CTPYH -
CTaTUCTAYEeCKHUe MOJleNIU U
MOJle/TMpPOBaHue KPYITHBIX BUXPeH:
M.: DU3SMATIINUT, 2013 (3)

11

Wrtoro no pasgeny

3

15

Pa3;1eJ1 4, Y,ZlapHOBOJIHOBLIe Mponeccosl B CBEPX3BYKOBBIX 0CECUMMETPHUYHBIX HEI/I3068pI/I‘IECKI/IX
CTAIlMOHAPHBIX CTPYyAX.

IToaroroeka K abopaTtopHoii pabore

E. B. Adanacnwes, B. 1. Banoban, C.

OdopmiieHre oTueTa 1 MOArOTOBKA K 3all[UTe
/1abopaTOpHOM PaboTHI

12

B. BobbimieB. . CTpyKTypHO-
3/IeMeHTHOe MOJle/TMPOBaHue
rasoJMHaMuy4eCKuX [poLeCCOB MPU
crapte paket: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBA,
2004 (4)

K. H. Bosnkos, B. H. EmenssiHoB, B.
A. 3a3umko. . TypOy/sieHTHbIe CTPYH -
CTaTUCTAYEeCKHUe MOJIeNU U

3
7




MOZle/TMpOBaHye KPYITHbIX BUXPeH:
M.: ®DU3MATIINT, 2013 (4)

Wrtoro mno paspeny 4

10

Pa3gen 6. HecranmoHapHbIe CTpyHHbIe TeUeHHs NMPH 3allyCKe PAaKeTHBIX ABUraTe/ieil M BbIXo/e Ha
YCTAHOBHMBILIMICS Pe)XXUM (IJIaBHYIO CTYIeHb TATH).

6.2-6.3 mo yueOHo#i uTeparype

CamocrosiTesTbHOE U3yUeHue JUAAKTHUeCKUX eJUHUI]

K. H. Bosnkog, B. H. EmenssHog, W.
B. TerepuHa. . ['a30BbIe TeueHus B
COIJIaX 3HeproyCcTaHoBOK: M.:
OU3MATIINT, 2017 (4)

E. B. Adanacees, B. 1. banobaH, C.
B. BoGbimeB. . CTpyKTypHO-
3JIeMeHTHOe MO/ie/IUpOBaHue
rasofiiHaMM1ueCKUX MpoL{eCCOB MpU
crapte paket: CII6.BT'TY
"BOEHMEX" um. 1. ®. YcTuHOBa,
2004 (5)

. TexHonornueckue 0O6bEKTHI
Ha3eMHOW MH(PacTPyKTyphI
PaKeTHO-KOCMUYECKOM TeXHHUKU: M.:
[Momurpaduxc PTIK, 2005 (3)

Urtoro no pasgeny 6

Pazgen 7. MeTojpl 3KCIIepUMEHTA/ILHOT0 HCC/Ie/[0BaHUS CTPYH.

7.2-7.4 110 yuebHOI tuTepaType

CamocTosiTeTbHOE M3yUeHUe AUAaKTUUeCKUX eIUHUL]

E. B. Adanacwes, B. 1. Banoban, C.
B. BoOGbiiieB. . CTpyKTypHO-
3/IeMEHTHOE MOJIe/TUPOBaHKe

ra30ZiMHAMHYeCKHUX TIPOL[eCCOB TIPH

crapte paket: CIT6.BT'TY

"BOEHMEX" um. [1. ®. YcTuHOBa,

2004 (6)

12

Urtoro no paspeny 7

12
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IIpunoxenue 3
K paboueii mporpaMme qUCIATTHHBI
CTPYUHBIE TEUEHHUSA

®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 BOIIPOCHI K 3aUeTY;

e otueT 1o JIP;

e 3aueT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bonpocsl K 3auety

1. OcHOBHBIe ZOMYIIEHNS U COOTHOLIEHUS IS U309HTPOMUUECKUX TeUeHHH U aHa/m|3 00/1acTh UxX
TIPUMEHUMOCTH
2. YcTaHOBUBLLIEeCs KCTeUeHe Ta3a U3 COCy/a uepe3 Majioe OTBepCTHe.
3. OfHOMepHOe CTaljMOHapHOe M303HTPOINMYeCKoe CBePX3BYKOBOe TeueHHe rasa B coruie JlaBans (come P/I).
4. AKycTtrueckue BOJIHBI U XapakTepucTuKU. Konyc Maxa. Teuenue I[1panzsisi-Matiepa.
5. [Ipsimoii ckauok yruioTHeHust. [laByeHuve ITuTo. YaapHble BOTHbI
6. Kocoii ckauoK yTIOTHEHUS.
7. TypOyneHTHOCTD B cTpysix. [Ipeobpa3oBaHue SHEPTHU B TYPOYy/IeHTHOM c/ioe cMelieHust. [ToHATHe 0
Konmoropoeckom Maciitabe. TypOynentHas auddy3us B Clioe CMelleHusl.
8. Ilpoueccel goropanus. DKeKLWOHHbIE TeUeHHs BO34yXa. 3aKOHbI U3MEHEeHHs CKOPOCTHOTO Haropa,
KOHLIeHTpaL1y PO YKTOB CrOPaHUsl U 3HTA/bIIUMU 110 JJIMHE CTPYHU.
9. YnapHOBO/IHOBasi CTPYKTypa HeJJopacllupeHHON CTPYH.
10. YmapHOBO/IHOBAs CTPYKTYpa IepepaciiipeHHON CTPyH.
11. CTpyliHOe TeueHHe B pEXKUMe CUIBHOIO Nepepaciiipenus. VictedeHre B BaKyyM. AKyCTHUeCKOe Tojie
CBOOOZHOM CTpPyH.
12. OcobeHHOCTH OIOYHBIX CTPYH.
13. IIpoweccsl npy 3arycke pakeTHOro gsuraress. [1yckoBble BoJHBL ITepexos K KpUTHYECKOMY peXXUMY
14. Tporiecchl 1pH 3arycke pakeTHOro ABurarens. @opMyUpoBaHUe CBEPX3BYKOBOI CTPyH. OTPLIBHbIE TeUeHHs
B cormute. ITynbcarjuoHHbIe peXXUMBI.
15. CxeMblI CTEHZOB JJ1 UCC/AeJ0BaHUS CTPYUHBIX TeUeHU!
16. MeTozpb! 3KCITePUMEHTA/ILHOTO UCC/IeJOBAHUS CTPYH.
17. i3MepeHne OCHOBHBIX MapaMeTPOB CTPYMHBIX TeUeHHH B SKCITepUMeHTax

Ortuer no JIP

Mo pe3ynbTaTam Kaxk/ok 1abopaTopHOU paboThI CTYZIEHThI 0(OPMIISIIOT OTUETHI B OyMa>kHOM BUJIE,
BKJTIOUAFOLL[He 11e/Td paboThI, 0CHOBHBIE (POPMYJIbI M pe3ynbTaThl B popme TabiuL, rpadvKoB U TI0/Iel TeueHusl.
CTyzieHT /10Ty CKaeTCs K 3alluTe, eC/Id OCHOBHbIE MCKOMbIE BeJTMUHHBI OITpe/ie/IeHbl TIPABUIBHO C
TMOTPELIHOCThIO He 6osiee 1% ¥ MpU Ha/IMUMK MPABUILHO 0pOPM/IEHHOTO OTYEeTa.
3aiura npoxoAuT B hopMe OTBETOB Ha BOIIPOCHI Nperoasaresisi (3 Borpoca). JlaboparopHasi pabora
CYMTaeTCs 3allMIeHHOM NPH MPaBU/IbHBIX OTBETaX He MeHee, UeM Ha 2 BOTIpoca.

3auert

OO0yuaroIuicss UMeeT MpaBo Ha MoJyueHue MUHUMA/TbHOM TIOI0KUTE/TbHOM OLIEHKH MPH YCIOBUU
YCIIEIIHOI'0 MPOXO0XKAE€HHUS TeKYIL[er0 KOHTPOJIsS yCIIeBaeMOCTH B (hOpMe MarHOCTHUeCKOM paboThl B
COOTBETCTBUH C TpadmKoOM pa3zena 4.
CTyJeHT [IOTyCKAeTCA K 3a4eTy TIPH YCJIOBUH 3alUITIEHHBIX Ta00paTOPHBIX PaboT.
3aueT npoxoauT B hopMe cobeceloBaHUs C TIPETIO/IaBaTe/IeM 0 O[HOMY W3 BOTIPOCOB U3 TePeUHsi BOMPOCOB K
3ayery.
OrieHka "3auTeHO" TIPOCTAB/ISETCS, €C/IA BOMPOC MOTHOCTBIO PACKPBIT U B COOECEOBAHUH CTYIE€HT
TIPOZIEMOHCTPHUPOBAJ YOB/I€TBOPUTEIBHOE B/la/IeHre MaTepHaioM.

14



15



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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4 | 8 |Pasgen 1. Beegenue. 2 2 0| 2] o0 5 |Bompoce
K 3aueTy
Pa3pgen 2. OCHOBHbIE THIIbI Ortuet 1o
4 8 ra3oguHaMHYeCKHX TeUeHUH 1 33 9 3 6 24 17 JIP,
rasojuHaMHu4ecKe COOTHOILEeHUs /i Bormpocei
HHUX. K 3aueTy
Paspen 3. CBepx3ByKOBbIe
Hen300apuYecKne 0CeCHMMeETPHYHbIE OTI;]e; o
4 8 |cranmonapnsbie cTpyu. IIponeccsi 23 8 5 3 15 18 Bor (,)cm
TypOy/IEHTHOT0 CMeIlleHUsI U X 3aﬂe
JOropaHus. Ty
Pazpgen 4. YaapHOBO/IHOBBIE IPOLIECCHI OrtueT 110
4 g |[B CBEPX3BYKOBBIX 0CECHMMETPHIHbIX 19 9 5 4 10 20 JIP,
Hen300apHYeCcKHX CTAl{MOHAPHbBIX Bormpocsl
CTpPYSX. K 3aueTy
Pazgen 5. Oco0eHHOCTH 0/I0UHBIX Bompoch!
4 8 |cTpyi. Biusinue BeTpa U MOBOPOTA 2 2 0 2 0 8 « aage
comeJ Ha CTPyHHbIEe TeUYeHH. Ty
Pa3pen 6. HecrarjuoHapHblie CTpyWHBIe
TeueHHs PHU 3aMycKe PaKeTHbIX BoOHDOCHI
4 8 |mBurareseii 1 BbIXojie Ha 12 4 0 4 8 17 « 3age
YCTaHOBUBIIUICA Pe)XXUM (IJIaBHYIO Ty
CTyNeHb TATH).
Pasgen 7. Mertoabl BoOMDOCH!
4 8 |IKcIepuMeHTAa/ILHOIO UCC/IeJ0BAHUSA 17 5 0 5 12 15 P
crpyii, K 3a4eTy
Bcero 3a 8 cemectp 108 | 39 13 26 69 100
Bcero no gucuUnInHe 108 | 39 13 26 69 100
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