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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBUM C TPEBOBAHUSIMU ®EJEPAJIBHOI'O
TOCYJAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJJIAPTA BBICIIETI'O OBPA3OBAHMSA (®I'OC BO)

24.05.02 ITpoekTHpOBaHHe aBUAIL[MOHHBIX ¥ PAKeTHBIX ABUraTeIei
roz HaGopa rpymms: 2024

Iporpammy coctaBum:

Kadenpa A4 CTAPTOBBIE I TEXHUUYECKUE KOMIIJIEKCHI PAKET I KOCMUYECKUX
ATIITAPATOB
AnppeeB Oner BUKTOpPOBUY, K.T.H., IOLIEHT

ITporpamMma paccMoTpeHa

Ha 3acefjaHnH Kadespbi-pa3paboTunka

paboueii nporpammel A4 CTAPTOBBIE U TEXHIUYECKWE KOMIIVIEKCBI PAKET 1 KOCMUYECKUX AITIIAPATOB
3aBeayrowuii Kadezpoii Jonbenkos B.I', K.T.H., CHC

ITporpamma paccMoTpeHa

Ha 3ace/|JaH1H BBINTyCKaroIlel Kadepel

A8 IBUT'ATEJ/IN 1 DHEPT'OY CTAHOBKM! JIETATEJ/IbBHBIX AIIIIAPATOB

3aBegytromuii Kadezpoii JleBuxuH A.A., K.T.H., J0I.



PABOYAS{ ITPOI'PAMMA AU CIIAIVIVVHBI
TUIPOCUCTEMbBI B ASPOKOCMUWYECKOM TEXHUKE

Pa3pennl padoyeii nporpaMmsl

1. JEJIM OCBOEHUA JUCHUWITJIMHBI

2. MECTO IMCIUITJINHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPKAHUME OVNCHUITJINHBI

4. @OPMBbI KOHTPOJIAA OCBOEHNA OMCLHUIT/IMHBI

5. YYEBHO-METOIWYECKOE I THO®OPMAIIMOHHOE OBECIIEYEHUE AVCHUITTMHBI
6. MATEPAJIBHO-TEXHMYECKOE OBECIIEYEHME OVCHUIT/IMHBI

ITpusiokeHus K paGouyeii mporpaMme JUCIHUILIHHbI
o IIpunoxenue 1. AHHOTaLWMs paboueii MporpaMmel

o TIpunoxeHue 2. TexHOMOTHU U HOPMBI 00yUeHus
o TIpunoxenue 3. @oH/ibl OLEHOUHBIX CPE/ICTB



1. IE/IX OCBOEHMSA JUCIIUIT/INHBI

Llesnbro OCBOEHUS JUCLMIIMHBI SB/IsIeTCs ()OPMUPOBaHKE CJIEAYIOIMX KOMITeTeHLMH:

OIIK-5 — crioco6HoCTb pa3pabaTbiBaTh (H3MUECKHe W MaTeMaTHuecKre MO UCCIIeAyeMbIX TPOLIeCCOB, SIBMIEHHH U 00beKTOB, OTHOCSILMXCS
K 1poeccHoOHaNBHOM Cepe AesTe/IbHOCTH A5 pellleHUs] MH)KeHepHbIX 3afiay

@DOPMUPOBAHHIO KOMITETEHLIUH CTY)KUT JOCTH)KEHHE C/IeAYIOLINX Pe3y/IbTaToB 00pa30BaHMs:
OIIK-5

3HAHUSA:

Ha YpOBHe TIpe/[CTaB/IeHNI: OCHOBHBIE OIpe/ie/IeHNs] ¥ TIOHATHUS MaIllMHOCTPOUTEe/IbHOMN T/IPaB/IMKH,

MO/ie/IMPOBaHKe TPOLIeCCOB, (U3MKO-MaTeMaTHUeCKUid anmapar Ajs UCC/le[joBaHus (pacyeTa) rMApaBIMYeCKUX ITPOLIECCOB B CIIOXKHBIX
MexaHHUYeCKUX CHCTeMaX, METO/bl UX pacueTa U aHa/Iu3a;

Ha YPOBHe BOCIIPOW3Be/IeHHsI: OCHOBHBIE 3/IeMEHTBI TH/JPaB/IMUeCcKOro 060py/0BaHHs, METOABI pacueTa

Y aHa/uM3a;

Ha YPOBHe ITOHMMAaHHsI: PUHLIUITBI YCTPOMCTBA U AeCTBHUSI TUIIOBBIX THPaBINUeCKUX MeXaHHU3MOB;

YMeHus:
TeopeTHYeCcKHe: MeTOZbl pacyeTa (MCCe0BaHMs) OT/e/bHBIX /IEMEHTOB TH/PABINUeCcKOro 060pyAoBaHuMs, CBOOOJHOE HCIIONb30BaHHe

CIIPaBOYHOH U TEXHUYECKOH JIMTepaTyphl M0 MAIIMHOCTPOUTEILHON TH/IPaBIIvKe;

TpakTUYecKue: TpUMeHeHHe (DM3MKO-MaTeMaTH4yeCcKoro arnmapara /[js pacyeTa CHCTeM C HacOCHOM Tofilaueld, CTaTHUeCKUX U
JVHAMUYeCKHUX XapaKTePHCTUK MPOCTEHIINX I'H/IpaBIMIeCcKUX CHCTEM U arperaros;

HABbIKU:

yuacTHe B IKCIIePUMEHTATbHOM UCC/Ie0BaHNH TIPY UCIIBITAHUSIX TH/IPaBINUeCcKoro 060pyoBaHus;

aHa/IM3 pe3y/IbTaToB KCMepUMeHTaIbHBIX PabOT 10 Onpe/ie/eHHI0 XapaKTePUCTHK THAPOCHCTeM

(ruppomaliuH).
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2. MECTO AV CHUIIVIMHBI B CTPYKTYPE OOII BO

uctynmmsa THAPOCUCTEMBI B ASPOKOCMMYECKOM TEXHUKE siBisieTcst AUCLTIMHON o6si3aTe/bHOI yacTu 6/10Ka 1
MpOrpamMMBbI TIOJTOTOBKH 110 HarpaesieHuto 24.05.02 [TpoekmupogaHue aguayuoHHbIX U pakemHblx 0guzamesell.

Copep>kaHue AUCLMIVIMHEL SIB/ISETCS JIOTUUeCKUM TpogospkeHreM aucuurivH: BBICIIIAST MATEMATUKA, TEOPETUYECKASA
MEXAHUKA, ®PU3UKA.

CopepykaHve JUCLIUIIIMHBI SIBSI€TCSI 0CHOBOM Jyist ocBoenus gucimuine: IIOATOTOBKA K ITPOLIEYPE 3AIIIUTHI U1 3AIITUTA
BBIITY CKHOM KBAJIM®UKAITMOHHOM PABOTHI.

HpE,E[Bap]/ITE]ILHLIG KOMIIeTeHIUH, CC])OpMI/IDOBaHHbIE y o6yqa}0meroc9{ [0 Haya/la u3yuyeHus JUCLUIIJIMHBL:

e OIIK-5 — CriocobeH pa3pabarbiBaTh (r3MUeCKHe ¥ MaTeMaTHYeCKre MOZe/H UCC/IeyeMbIX TIPOLIECCOB, SIBJIEHUI U 0OHEKTOB,
OTHOCSILMXCS K MPOoheCcCHOHANBHON cdepe [iesTebHOCTH JJ1s1 PellieHNs] NH)KeHePHBIX 3a/au



Ob6uyas

3. CTPYKTYPA U COJEP)XAHUE JUCHUII/INHBI

TPYAOEMKOCTb JUCLIUILIMHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopeprxaHue (JUAAKTHKA) AUCIUTITHHBI

AyAHTOpPHBIE 3aHATHA N
B KOHTAaKTHOI (hopme g @
®a z g
£g EEL
2 E
g g 2 i: g 2x ii
& HanmenoBaHHe pa3jie/oB H JH/IAKTHIECKAX eJHHHAIL & o g ag ¢ g g E £
z & | £ = | gE | fF | ;| sd
5 = Q H s % EE e85
2 = sg i8 7%
B E 2 S& E
= = =
=]
3 5 Paspen 1. CBoiicTBa xupgKkocteii. 1.1. Ilpegmer rugpanmiki. 1.2. CHibl, JefiCTBYIOLINE Ha KUAKOCTD. 6 4 2 0 2 2 10
B OKHAKOCTH. 1.3. HekoTopele CBOHCTBA Karle/IbHbIX KHKOCTeH.
Paspen 2. Tuapocraruka. 2.1. CBOHCTBA THAPOCTaTUYECKOrO JaB/ienus. 2.2. OCHOBHOe ypaBHeHHe
3 5 ruapocTatiky. [Tbe3oMeTpuyeckas Bbicota. Bakyym. 2.3. [IpsamMoMHeliHOe paBHOYCKOPEHHOE JBIKeHHe 8 6 4 0 2 2 10
COCyfia C HKHKOCTBIO.
Pasgen 3. Ki MKa 0 3.1. OcHOBHBIe rH/IpaBIMYecKHe 371eMeHThI MOToKa. 3.2.
y ocTH. 3.3. P! J1S1 CTPYHKY MflealbHOM XXUIKOCTH. 3.4. YpaBHeHUe
3 5 BepHy/M st peasibHOM BsI3KOM KUAKOCTH. 3.5. Bujibl motephb nosiHoro Haropa. 3.6. [IpuMeHeHne ypaBHeHHst 20 12 8 0 4 8 20
BepHy/nM /1s pelieHusl paKTHUECKUX 3ajad. 3.7. YpaBHeHue BepHy/u Ji/1s OTHOCHTE/LHOTO IBHKeHHs. 3.8.
"YpaBHeHue KoJMyecTa 17 Y KOJIMYecTBa Anst
TMpaKTHYeCKKX 3a/iad.
Paspen 4. Pe)XMMBI Te"eHHsI JKHAKOCTH B TpyOax. 4.1. Kparkue cBefjeHHs 0 peKuMax TeueHust. 4.2.
3 5 JlaMMHAPHBII PE)XXUM TeueHus B Kpyr/ioi Tpy6e. 4.3. Kaputauus. 4.4. TypbyneHTHOe TeyeHHe B KaHamax 6 4 2 0 2 2 10
MOCTOSIHHOTO ceyenus. 4.5. KoapduimenT noreps Ha TpeHue.
3 5 Pa3jen 5. MecTHbIe conpoT 5.1. pacump KaHasa. 5.2. JIpyrue BU/ibl MECTHBIX 6 4 2 0 2 2 10
COMpOTHB/IEHHIA. 5.3. MeCTHbIe CONMPOTHB/IEHHSI IPH JIAMUHAPHOM TeYeHHH.
Paspen 6. I KHii pacyeT Tp, M FH/IPOCHCTEM C HaCOCHOH nojaueii. 6.1. TTpocroit
Tpy6ONpPOBO/ MOCTOSHHOTO cevenust. 6.2. CoeUHeHHe MPOCThIX TPY6OnpoBoAoB. 6.3. CloKHbIE
3 5 TpyGonpoeozpl. 6.4. TpyGONpPOBOARI C HACOCHOH MoAauei XuAKoCTH. 6.5. Heycroitumeasi paGoTa HaCOCHOM 31 15 10 0 5 16 30
ycTaHOBKH (rommax). 6.6. TTocenoBarenbHast U napasienbHasi pabota HacOCoB Ha ceTb. 6.7. Pabora Hacoca
Ha Pa3BeTB/IEHHBII TPYOOIPOBOJ.
Paspen 7. THAPOMAIINHBI M THAPONPHBOA. 7.1. YCTPOICTBO U A€HCTBHE CTaTHUECKUX MHAponepesad. 7.2.
3 5 Krnaccudukariyst cratuueckux ruzporiepesiad. 7.3. OCOGEHHOCTH TH/POTPHBO/IOB U 061aCTH UX NPHMEHEHHsI. 31 23 6 17 0 8 10
7.4. OcHOBHBIE TH POTaLHO] MaruuH. 7.5. TIpou3BOAUTeIbHOCTD U PACX0f,.
TTopaua. Koad T )CTH 1ofjaui. 7.6. KpyTsiuii MOMEHT, MOIHOCTb 1 K.ILJ. THAPOM
Bcero 3a 5 cemecTp 108 68 34 17 17 40 100
Bcero no gucuuninHe 108 68 34 17 17 40 100
3.2. AyAMTOpHBIil NPAaKTHKYM
Ne O6wem, ayp.
HOMEP U HaMME€HOBaHHUe pa3jie/ia JUCHUIIIMHBI Tema MNPAaKTHYE€CKOI'0 3aHATUA
n/m 4acos
1 |Pasgen 1. CBOMCTBA KHMKOCTEMH. CBOICTBa KUIKOCTEH. 2
2 |Pasgen 2. I'mapocraTuka. I'mapocraTyrka. 2
3 |Pasgen 3. Kunemarvka U JUHaMUKa )KAAKOCTU. KuHemaruka 1 JUHaMUKa KUJKOCTH. 4
4 |Pazgen 4. PeXXNMbI TEUEHHs )KUIKOCTH B TPyOax. Pe)XHUMBI TeUEeHHUsT KUJKOCTH B Tpybax. 2
5 |Pa3gen 5. MecTHbIe CONPOTUB/IEHUS. MecTHbIe CONPOTUB/IEHMUS. 2
6 Pa3pen 6. I'npaBnrueckuii pacuet TpybONpoOBOsOB U T'uapaBniuuecKuii pacueT TpyOOIPOBOAOB U 5
TUAPOCUCTEM C HACOCHOM mogadeii. THPOCUCTEM C HACOCHOM mozaveii.
Bcero 3a 5 cemecTp 17
3.3. JIaGopaTopHbIi IPAKTUKYM
Ne
o/n Homep Y1 HaMMeHOBaHHe pa3jesia JUCHHUIIINHbI Tema JIHGOPHTOPHOI‘O NpakKTHKyMa oﬁ'bEM, ayA. 4yacoB
1 Onpe/iesieHne XapaKTepUCTHK 111eCTePeHHOro Hacoca 5
2 |Pasgen 7. I'uapoMallviHbl U TU/POIIPUBO/,. OnpegeneHye 0CHOBHBIX xapakTepuctuk I'CIT-100 5
3 Onpe/iesieHNe OCHOBHBIX XapakTepuctuk YPC 7
Bcero 3a 5 cemecTp 17
3.4. CamocrosiTennbHas padora crygenra (CPC)
Ne Homep 1 HauMeHoBaHuUe pas3jesa O6beMm,
COAEP)KBHPIE y‘leﬁHOl"O 3aJjaHusA
n/n AUCLUII/TUHBI YyacoB
- o HO,E[FOTOBK& K JIEKLIUU. O(bOpM]IEHI/Ie KOHCII€KTd, CAMOCTOATE/IbHOE N3yUueHne
1 |Pasgen 1. CBolicTBa XMAKOCTEH. ’ ? 2
a JAUNAKTUYEeCKUX eIUHULL, [TIOATOTOBKA K IPAKTUYECKOMY 3aHATHIO
) Pasnen 2. T OCTaTHKA HO,E[FOTOBK& K JIeKLIUH, O(l)OpM]IEHI/Ie KOHCII€KTd, CAMOCTOATE/IbHOE N3yUueHne )
A - HAD ’ JAUNAKTUUEeCKUX eIUHULL, [TOATOTOBKA K IPAKTUYECKOMY 3aHATHIO
3 Pa3gen 3. KyHeMaTuKa U JMHaMMKa KHAKOCTH HO,E[FOTOBK& K JIeKLIUH, O(l)OpM]IEHI/Ie KOHCII€KTd, CAMOCTOATE/IbHOE N3yUueHne 8
’ ’ JAUAAKTUUEeCKUX eIUHULL, [TOATOTOBKA K IPAKTUYECKOMY 3aHATHIO
4 Pa3gen 4. PerkiMBI TEUCHHS KUIKOCTH B pr6ax HO,E[FOTOBK& K JIeKLIUH, O(l)OpM]IEHI/Ie KOHCII€KTd, CAMOCTOATE/IbHOE N3yUueHne )
’ ’ JAUNAKTUUEeCKUX eIUHULL, [TIOATOTOBKA K IPAKTUYECKOMY 3aHATHIO
5 Pasnen 5. MeCTHbIE COMDOTURIEHHS HO,E[FOTOBK& K JIeKLI1H, O(l)OpM]IEHI/Ie KOHCII€KTd, CAMOCTOATE/IbHOE U3yUueHne )
A ’ P : JAUNAKTUUECKUX eIUHULL, [TIOATOTOBKA K IPAKTUYECKOMY 3aHATHIO
Pazpen 6. ['uapaBnryeckuii pacuer
6 TPY6OIDOBOIOB 1 FUADOCHCTEM C HACOCHOI HOAFOTOBKH K JIeKLIiH, OCI)OPM]IEHI/IE KOHCII€KTa, CAMOCTOATe/IbHOE U3yUeHune 16
Hl:())},l,[ﬂ‘—]eﬁp A AP JAUAAKTUUECKUX €IUHULL, [TOATOTOBKA K IMPAKTUYECKOMY 3aHATHIO
7 |Pasgen 7. l'uapomallvHbl U TUAPONIPUBO/,. IMoaroToBka K 1abopatopHbIM paboTtam, oopMIIeHHEe OTYETOB 8
Bcero 3a 5 cemecTp 40

4. @OPMbI KOHTPOJIA OCBOEHUA JUCHUILI/INHbI

CEMECTP HEJE/I1 CEMECTPA
1|2 3 4/5/ 6 | 7 |8/9/10 | 11 |12| 13 | 14 15 16 17
5 Bonp.[Ind.3au [P | KB [P | KB KB|KB| Oru.moJIP | [P Bonp.lud.3a4, qud. 3au.

6
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YcoBHbIe 0603HaUeHHUST:
e TP — nuarHoctTuueckasi pabora;
o Bomp./lud.3au — Bonpock! K AnuddepeHIpOBaHHOMY 3aueTy;
¢ KB — KOHTpO/IbHBIE BOIPOCHI;
e Ortu. 1o JIP — ortuer 1o JIP;
o ud. 3au. — auddepeHIIPOBaHHBIH 3aueT.

Tekymuii KOHTPO/Ib YCIIEBAEMOCTH CTYZIeHTOB ITPOBOAUTCS B IUCKPETHbIE BpEeMeHHbIe MHTePBasIbl B CIe/YIOLIMX (GopMax:
JMarHoctuyeckas pabora;
BOIIPOCHI K U depeHI[IpOBAaHHOMY 3aueTy;
KOHTPOJIbHBIE BOIIPOCHI;
oryer o JIP.

IIpoMe)xyTouHasi aTTeCTalysA IPOBOAUTCS B hopmax:
I depeHIPOBAHHBIH 3a4eT.
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5. YYUEBHO-METOJJMYECKOE ¥l MTHO®OPMAI[IOHHOE OBECIIEYEHHE
JUCLIUILINHBI

5.1. OcHOBHasl IMTeparypa 10 AUCLUILIVHE:

1. . T'mppaBnuka. Mocksa: FOpaiit, 2019, 351. pec.

2. A.T. Cxuptnaz3e, B. 1. Vianos, B. H. Kapees. . ['napaBmika B mammHoctpoenur. Crapeiii Ockom: THT, 2020, am. pec.

3. K. I1. MopryHog. . ['uapaenvika. Cankr-Ilerep6ypr: Jlaub, 2022, 371. pec.

4. K. 1. MopryHos. . I'nzpasiika. CII6.: Jlans, 2014, 30 3k3.

5. T. M. Bawura. . MammHocTpouTenibHas rujpasnvka. M.: MammHoctpoenue, 1971, 21 3k3.

6. T. M. Baiura, C. C. Pyznnes, b. b. Hekpacos. . ['nzipaBiuka, ruZipoMalliHbl ¥ TUAPONpYBOAbLL. M.: MamrHocTtpoenue, 1982, 139 sk3.
7. FO. M. Ucaes, B. I1. Kopenes. . I'nipaBnvka u ruponHeBMonpuBog. M.: Akagemusi, 2016, 30 3k3.

5.2. J[lonio/iHUTeIbHAs IUTepaTypa Mo JUCLIMIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckre U3LaHUSA:

1. EcTecTBeHHBIE I TEXHUUECKHE HayKu.

5.4. TlepeueHb pecypcoB HH(OPMaLMOHHO-TeIeKOMMYHUKAL[IOHHOW ceTH "VIHTepHeT", HeoOXOAMMBIX /1S OCBOEHMS! JUCLIUIIINHBL, 37IEKTPOHHbIE

O1OIUOTEUHBIE CHCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHb;
2. https://urait.rut/ — I'maBHast — O6pa3oBaresnbHast Tiarpopma FOpaiiT. [17s By30B U CCY30B..

CoBpeMeHHbIe Npo¢eccroHabHbIe 6a3bl JaHHbIX:
1. https://rusneb.ru — HarpoHaneHast snekrponHasi 6ubnmoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6uboreka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - IToHoTeKcTOBast 3/1eKTpoHHas 6ubnuoreka Poccuiickoro doHga QyHAaMeHTaIbHBIX UCCIe[0BaHUI.
WHbopMaLoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. TexskcnepT — IH(opMaLMOHHBII IOpPTal TEXHUUYECKOro peryaupoBanus: Hopmel, paBuia, craHjaptsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTor cobcTBeHHOM reHepauuu BI'TY
"BOEHMEX" um. []. ®. YcTUHOBa;
3. http://www.consultant.ru/- KoncynsrantImoc- nHpOpPMaLMOHHBIIN OpPTasl IpaBoBOH NH(OPMALH.
5.5. IIporpammHoe obecrieyeHue:
He TpebyeTcsi.

5.6. IHopMarLIOHHBIE TEXHOJIOTHH:

B3auMozeiicTBre ¢ obyuaroummucs nocpeactsom DMIOC Moodle BT TY «BOEHMEX» um. [I.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUME AU CIUIT/IMHbI

6.1. JIeKjiOHHBIE 3aHATHA:

CrieLaIM31UpOBaHHbIe TpeGOBaHKsA M0 0GOPY/A0BAHKIO OTCYTCTBYIOT; ayAMTOPKS C MOCAJOYHBIMU MECTaMH T10 KOJIMYECTBY CTY/|EHTOB;
JOCKa.

6.2. IlpakTHYeCcKHe 3aHATHUS:

CrieLaIM3MpoBaHHbIe TpeOoBaHMs 10 000PYAOBAHUIO OTCYTCTBYIOT; ayAUTOPHS C OCA/JOUHBIMU MECTaMH 10 KOJTMYECTBY CTY/|EHTOB;
Jl0CKa.

6.3. JIaGopaTopHbIe 3aHATHA:
1. Creng zi/1s1 onipejiesieHust AMHAMMYECKHX T1apaMeTPOB H/PONPUBO/A C 0ObEMHBIM Pery/IMpoBaHHEeM.

6.4. IIpouee:

1. paGouee MeCTO TperofaBaresns, OCHAIEHHOe KOMIILIOTEPOM C JOCTyroM B VIHTepHeT;
2. paGoure MecTa CTY/eHTOB, OCHAIEHHbIE KOMITBIOTEPAMU C OCTYIIOM B VIHTepHET, Mpe/jHA3HaYEHHbIE /71 PAGOTHI B 37IEKTPOHHON
obpa3oBare/bHOM cpefie.
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TIpunoxenue 1
K paGouyeii mporpamMme JUCLHITHHBI
TUJIPOCHUCTEMBI B ASPOKOCMHNYECKOU TEXHUKE

AnHoTanus paboueii mporpaMmsl

Muciymmuza TUAPOCUCTEMBI B ASPOKOCMHWYECKOM TEXHUKE sipiseTcs AUCLMITIHON 06s3aTe/IbHOM yacTH 6/10Ka 1
MpOrpamMMBbl MOATOTOBKH M0 HarpaeieHuto 24.05.02 IIpoekmupoeaHue aguayuoHHbIX U paKemHblx 0sueamesell. JUCLMIUIMHA pean3yeTcs Ha
tdaxynsTeTe A PakeTHo-KocMmuueckor TexHuKd BI'TY "BOEHMEX" um. [.®. YcrunHoBa kadenpoit A4 CTAPTOBBIE U TEXHUUYECKUE
KOMIUTEKCBI PAKET 1 KOCMUWNYECKUX ATIITAPATOB.

JucnuunivHa HateneHa Ha ()OpMHUpPOBaHUe KoMnemeHyuii:
OIIK-5 crioco6HocTh pa3pabarbiBaTh HHU3MUYECKHe U MaTreMaTHYecKhue MOZEIM UCC/IeSyeMbIX MPOLeCcCoB, sIBeHUI U 06beKTOB, OTHOCSLIMXCS K
ripocecCHOHaIbHOM cepe /iesaTeNbHOCTH IS PellieHHsl H)KeHepHBIX 3a/au.

Copiep>xaHue AWCLMIUIMHBI OXBAaThIBAeT KPYT BOMPOCOB, CBS3aHHBIX C OCHOBAaMH MAIIMHOCTPOWUTENBHOW T'M/IPAB/IMKH, C OCHOBAMU TEOPHH U
TIPUHLATIAMY [TOCTPOEHUS ¥ PaCUeTOB CTaTHJeCKUX THAPOIIPUBOJOB, C OCHOBHBIMU CBe/IEHHSIMU O XapaKTepHCTHKax THAPOMAIINH CTaTHYeCcKOTo
TIPUHLMNA [IeHCTBHSI.

ITporpamMmoii AUCIMILIMHEI IPeAYCMOTPEHBI ClefyIOLie BUABI KOHTPOJIA:

Tekymmuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB [IPOBOJUTCSA B IICKPeTHbIe BpeMeHHbIe HHTepBaslbl B CJIe/lyIOIIUX Gopmax:
e JMarHocTHyeckas pabora;
e BOMPOCHI K AuddepeHIIIPOBaHHOMY 3a4eTy;
®  KOHTPOJIbHBIE BOTIPOCEI;
e oruet 10 JIP.

IIpoMe)xyTouHasi aTTecTalys IPOBOAUTCS B hopmax:
e i depeHMPOBaHHBIN 3aUeT.

OO1ast Tpy0eMKOCTh OCBOEHHS AUCLIUMIUIMHBI COCTaB/seT 3 3.e., 108 u. [TporpaMmoii AUCLMIIMHBI TIPETyCMOTPEHBI JIEKIIMOHHbIe 3aHsTus (34
4.), npakTryeckue 3auAThs (17 4.), nabopatopHbiii nmpakThkyM (17 4.), camocTosiTesbHas pabora cryzeHTa (40 a).
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TIpunoxenue 2

K paGoyeii mporpamMme JUCLHITHHBI
TUJIPOCHUCTEMBI B ASPOKOCMHNYECKOU TEXHUKE

TEXHOJIOI'MA 1 ®OPMBbI OBYYEHUSA

PeKoMeHJAIMH 110 0CBOEHHIO JUCIMILIHHBI JUIS1 CTyAeHTa

TpyAoeMKOCTb 0CBOEHHUS JUCLMIUIMHEI cocTaBnsieT 108 u., u3 HuX 68 4. ayUTOpHBIX 3aHATHUH, U 40 4., OTBeZileHHbIX Ha CaMOCTOSITeIbHYIO

pabory cTyzeHTa.

PexkoMeHJIaLMK 110 pacrpefie/ieHH0 yueOHOTO BpeMeHH IO BH/aM CaMOCTOSITeJbHOM paboThl M pasfenam AWCLMIUIMHBI TIPUBeZEeHb] B

Tabnurie.

KOHTPO]'IL OCBO€HUA AWUCLUIUIMHBI TTPOU3BOAUTCA B COOTBETCTBHUU C TTonoxkeHuem o TeKyLleMm, pyﬁe)KHOM KOHTpOJIe yCIIeEBa€MOCTU U

TIPOME)XYTOUYHOH aTTeCcTaliy 00yyaroIiXxCsl.

@DopMbI KOHTPOJIS U KDUTEPHH OLieHUBaHMs1 NPHBe/ieHbl B NPUIoXkeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue paGoThI PexoMeHpiyemMasi IuTeparypa prm:;“zKOCTb’
Paspesn 1. CBoiiCTBa XHAKOCTEH.
IoAroToBKa K J1eKIuH, 0opMIeHre KOHCIIeKTa, . M'mppasmmka: Mocksa: FOpaiit, 2019 (1)
CaMOCTOSITe/IbHOE U3yueHHe JUAaKTUUeCKUX equHuL], noaroroka | K. IT. MopryHos. . ['napaBmvka: CaHkr-IletepOypr: JlaHb, 2
K NIPAaKTUYECKOMY 3aHATHIO 2022 (1)
Wrtoro o pasgeny 1 2
Pa3pen 2. I'mppocraTuka.
IMogroToBKa K jeKyH, oopmiieHe KOHCIIeKTa, . I'mppaBmika: Mocksa: FOpaiit, 2019 (2)
CaMOCTOSITE/TbHOE U3yUeHHe UAaKTHUeCKUX equHuL], roarotoeka | K. I1. MopryHos. . [uapaemvika: Cankr-IletepGypr: JlaHb, 2
K [PAaKTUYeCKOMY 3aHATUIO 2022 (2)
Wroro o pasgeny 2 2
Paszpen 3. KuHeMaTHKa M JMHAMHMKA JXHUJAKOCTH.
. 'mppasmika: Mocksa: FOpaiit, 2019 (3)
T. M. Bawra. . MammHoCTpouTe/IbHas TuAipaBavka: M.:
IMogroToBKa K JeKOWH, oopmIieHe KOHCIIEKTa,
CaMOCTOsITe/IbHOe U3y4yeHNe JUJAKTUUeCcKUX eJUHULI, I0ArOTOBKa Mamsoctpoerue, 1971 (3) 8
? A.T. Cxuptiagse, B. . MBaHos, B. H. Kapees. .
K IIPaKTHY€CKOMY 3aHATHIO . o .
I'mppasnyka B MamrHocTpoenuu: Crapeiid Ockon: THT,
2020 (3)
Wroro no pasgeny 3 8
Paspesn 4. Pe)XUMBbI TedeHHs JKUAKOCTH B Tpyoax.
IToAroToBKa K JIeKINH, 0popMIIeHN e KOHCITEKTa - Tnapasuka: Mocksa: FOpaiir, 2019 (4)
’ ? K. IT. MopryHos. . I'nzpasnuka: CII6.: Jlanb, 2014 (4)
CaMOCTOATe/ILHOE M3yUeHHe AUJAaKTUYeCKUX eUHUL], TI0AT0TOBKa A 2
K pAKTHYECKOMY JAHATHIO T. M. Bawra. . MammHoCTpouTe/IbHas TufipaBiavka: M.:
MarmmHoctpoenue, 1971 (4)
Wroro no pasgeny 4 2
Paspen 5. MecTHbIe CONPOTUB/IEHUS].
IoAroToBKa K JieKIuy, 0hopMIeHre KOHCIIeKTa, . M'mppaenuka: Mockea: FOpaiit, 2019 (5)
CaMOCTOSITe/IbHOE M3yueHHe JUAaKTUUeCKUX eJuHHUL], moarotoBka | K. IT. MopryHos. . ['uapaBmvka: CaHkr-IletepOypr: JlaHb, 2
K TIPaKTHUeCKOMY 3aHSTHIO 2022 (5)
Wrtoro o pasgeny 5 2
Pa3paen 6. I'mapaBinyeckuii pacyeT TPyOOIPOBOJAOB U THAPOCHCTEM C HACOCHOH MoAayeii.
. 'mppasmika: Mocksa: FOpaiit, 2019 (6)
T. M. baiura. . MawmHocTpouTenbHas rufipaBivka: M.:
IToAroToBKa K JIeKIMH, 0popMIIeHHe KOHCIIEKTa,
CaMOCTOATe/IbHOE U3y4YeHHe AUIaKTUYeCKUX eZMHHLI, TIOATrOTOBKa Maumsoctpoerue, 1971 (6) 16
? T. M. Bawra, C. C. Pygnes, b. b. Hekpacos. . I'njpasnyka,
K IIPaKTUYeCKOMY 3aHATHIO g
TUpOMALIVHBI U rHAponpuBosl: M.: MalmHocTpoeHue,
1982 (6)
Wroro no pasgeny 6 16
Pa3pen 7. 'mppoManivHbl M TH/IPONIPUBO/,.
FO. M. Ucaes, B. I1. Kopenes. . I'ugpasnuka u
rUporHeBMonpuBoA: M.: Akagemus, 2016 (1-3)
[MoxroroBka K 1abopatopHbIM pabotam, 0(hOpMIIeHHE OTUETOB T. M. Bawra, C. C. PygHes, b. B. Hekpacos. . 'ujpaBnuka, 8
TUPOMALIVHBI ¥ FHAponpuBogbl: M.: MalmHocTpoeHue,
1982 (1-3)
Wroro o pasgeny 7 8
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TIpunoxenue 3
K paGoyeii mporpamMme JUCLHITHHBI
TUJIPOCHUCTEMBI B ASPOKOCMHNYECKOU TEXHUKE

®OH/J OHEHOYHBIX CPEJCTB

@DOH/| OLIEHOYHBIX CPEJCTB, 03BOJISIIOL{MEe OLIEHUTh Pe3y/IbTaThl 00yueHVs 10 JaHHOW JUCLIUMITINHE, BKIIOYAlOT B cebst:

e /uarHocTuueckas pabora

®  KOHTPOJIbHBIE BOIIPOCHI;

e BOMNPOCHI K JuddepeHMpOBaHHOMY 3aUeTy;
e oruet o JIP;

e i depeHMPOBaHHBIN 3aUeT.

Kputepun onjeHMBaHUA

Juarnocruueckasi padora
[Muarnoctrueckast pabora rposogurcs B popme tecta B IJMOC Moodle:

® TIpY NpaBU/ILHOM OTBeTe MeHee ueM Ha 60% BONPOCOB - He aTTeCTalys;
¢ TIpH NpaBUILHOM OTBeTe Ha 60% BOMpOCOB U Hortee - aTTecTaLysl.

KoHTpo/1bHBIE BONPOCHI
KoHTporbHbIe BONPOCkH! B BU/e 6710K0B BorpocoB cogepykarcst B YMK aucturmsbl. KOHTpPo/IbHbIE BOTIPOCHI CYUMTAOTCS CLAHHBIMU TIPU
npaBU/IbHOM oTBeTe Ha 100% BOMpPOCOB B TIOTHOM 00beMe.

Bomnpocsi k AuddepeHIUPOBAaHHOMY 3a4eTy
Bormpocs! K fud. 3aueTy cogepxarcs B YMK gucimniHb

Otuer no JIP

Otyert no 1abopaTopHol paboTe Npe/CTaB/ILeTCs B IIEYaTHOM MM /IEKTPOHHOM BHJle B popMare, IpelyCMOTPEHHOM /IS OT4YeTa 110
naboparopHoii pabote. 3aiuTa oryeTa 1o JIP npoxoaut B GpopMe A0K/1aJa ¥ OTBETOB (C MUCbMEHHBIMU MOSICHEHUSIMU) Ha BOIIPOCHI
nperoziaBaressi. OTuYeT NpUHUMAeTCst U paboTa CUMTAeTCs BHINOIHEHHOH TIPY NO/Ty4YeHHH He MeHee 60%
NIPaBU/ILHBIX OTBETOB Ha 3aJiaHHBIe BOMPOCEHI MpeTofiaBaTe s

JuddepeHnupoBaHHbIii 3aueT
Judd. 3a4et no AuCLMIINHE IPOXOAUT B popme ycTHOro cobecesoBaHus (C MMCbMEHHBIMU MOSICHEHUSIMU) ¥ OTBETOB Ha BOMPOCHI K
gudd. 3aueTy , 3a7laBaeMbIX ITPETIOfiaBaTeseM.
OTBeThI Ha:
- 6osee 85% BOMPOCOB - SB/ISIETCS] OCHOBAaHWEM [I/Is1 TIOJTyUeHHs CTY/IeHTOM OL|EHKH «3aUTeHO-OT/IMYHON;
- (75-84)% BOIIPOCOB - SIB/ISIETCS] OCHOBAHKEM JI/IsI TIOJTy9eHHUsI CTYZLEHTOM OLIeHKH «3auTeHO-XOPOIIIO»;
- (51-74)% BOTIPOCOB - SIB/ISIETCSI OCHOBAHHUEM JIJIs1 TIOTyYeHHUsI CTYZ,EHTOM OLIeHKH «3auTeHO-Y0B/IeTBOPUTE/IBHO»;
- MeHee 51% BOMNPOCOB — SIB/IIETCS OCHOBAHWEM /IJIS1 [10JIyYeHUs! CTY/JeHTOM OL|eHKU «He 3aUTEeHO».
OO6yuaroIMics UMeeT IPaBo Ha MOTyYeHHe OLIEHKH ''3auTeHO-0T/INYHO", '3aUTeHO-X0POII0" 1 "'3aUTeHO-y/0BIEeTBOPUTEILHO" B paMKax TeKyILer
paboTHI B CeMeCTpe COIVIaCHO TeXHOJIOTMYeCKOH KaprTe.
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IMacriopt oH/jA OLIEHOYHBIX CPEeJCTB

KYPC

CEMECTP

HaumeHoBaHMe pa3jenioB 1
MUJAaKTHYeCKHUX eJUHHULY

BCEI'o

AyAMTOpHBIe 3aHATHA B
KOHTaKTHO# (hopme

BCEI'O
Jleknuu
JIaGoparopHbIit
NMPaKTHKYM
IIpakTHYeckue

3aHATUA

CamocTrosTenbHas
pabora cTygeHTOB

®opmupyemas
KoMneTeHuus, %

OIIK-5

HANMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pa3pen 1. CBoMCTBaA XUJKOCTEH.

—_
o

KoHTposbHbIe BOTIPOCEL,
Bonpocs! K
nuddepeHIIPOBAHHOMY)|
3aueTy

Paspen 2. 'mapocraruka.

10

KoHTposieHBIe BOTIPOCHI,
Bonpocsl k
nuddepeHIUPOBaHHOMY)|
3aueTy

Paszaen 3. Kunemarnka v jUHaMHKa
JKHJAKOCTH.

20

12 8 0 4

20

KoHTposbHBIE BOTIPOCHI,
Bornpocs! k
nuddepeHIIIPOBaHHOMY|
3aueTy

Paspest 4. PeXXMMBI TedeHus! )KHAKOCTH
B TpyOax.

10

KoHTposeHbIe BOTIPOCEI,
Bonpocs! k
nuddepeHIIPOBAHHOMY)|
3auery

Pa3pen 5. MecTHbIe CONPOTUB/IEHUS.

10

KoHTposieHEIe BOTIPOCHI,
Bomnpocs! k
nuddepeHIUPOBaHHOMY)|
3aueTy

Paspaen 6. I'mapaBiMueckuii pacuer
Tpy0OnpoOBO/I0OB U THAPOCHCTEM C
HaCOCHOM mojauei.

31

15 10 0 5

16

30

KoHTposbHBIE BOTIPOCHI,
Bonpocs! k
nuddepeHIIPOBaHHOMY)|

3aueTy

Paspen 7. l'uapomMaliMHbl U

TH/PONIPHBOJ,.

31

23 6 17 0

10

Oruer 1o JIP

Bcero 3a 5 cemecTp

108

68 34 17 17

40

100

Bcero no gucnuniInHe

108

68 34 17 17

40

100

13
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Kpurtepun oneHuBaHusA

OIIK-5
Bonpocbl omkpbimoz2o muna:

Ne 1 3azaua. HaiiTi n36bITOYHOE AaBieHye p B MOKOSAILEHCs )KUAKOCTH Ha IybrHe h=2 M, eC/i IVIOTHOCTL XXuAKocTH p=1000 Kr/m3, faBneHue
oKpyKatottieit cpezipl poc=105 Ia, yckopenue cBobogHoro nazienust g=10 mM/c2, eMKOCTb, B KOTOPOW HaXOAWUTCS XKUJKOCTb, IBIKETCS Ha (T
BBEpX C yCKopeHHeM a=5 m/c2. OTBeT MpeACTaBUTb B aTh (C TOYHOCTBIO [0 IECSTHIX).

Ne 2 3azaua. HaiiTu n366ITOUHOE JaB/ieHre p B MOKOAILEHCs )KUAKOCTH Ha I1ybrHe h=2 M, eC/i IUIOTHOCTB XXuAKocTH p=1000 Kr/m3, faBieHue
okpy»karoirieii cpeziel poc=105 Ila, yckopenue cBobogHoro nagenust g=10 mM/c2, eMKOCTb, B KOTOPOI HAXOAUTCS KUAKOCTD, IBIKETCS Ha JTUdTe
BBepX C yckopeHHeM a=10 m/c2. OTBeT npeJCcTaBUTh B aTH (C TOYHOCTBIO 10 AECATHIX).

Ne 3 3agaua. HaiiTu n366ITOUHOE AaB/ieHre p B MOKOALIENCS XKUAKOCTH Ha r1ybrHe h=2 M, eC/i IIOTHOCTE XKuAKocTr p=1000 Kr/m3, nasieHue
oKpy»Karo1leit cpeziel poc=105 I1a, yckopeHue cBobogHOro nazieHust g=10 M/c2, eMKOCTb, B KOTOPOW HaXOAUTCS XKU/IKOCTb, IBIDKETCS Ha JI(TE
BBepXx C yckopeHreM a=20 m/c2. OTBeT NpeACTaBUTb B aTH (C TOUHOCTHIO [0 IeCSTHIX).

Ne 4 Kakue ocHOBHBIe TPy 00/1aCTH (30HbI) /7S OTIpe/iesieHust KoadhdULeHTa oTeph Ha TpeHe TPU TypOy/IeHTHOM PeXXHMe TeueHHsI CyIeCTBYIOT?

Ne 5 TIpu pa3BUTOM TypOY/IEHTHOM peXXHUMe TedeHHsI KO3 (HULMEHT MeCTHBIX COMPOTHBIIEHUH OTPeeNsieTCsl TOMbKO

Ne 6 atb ompegenenue paboueii TOUKH (f7151 TPyOOMPOBOZAA C HACOCHOM Tozavett)

Ne 7 aTb onpefesieHre XapaKTepUCTUKM Hacoca.

Ne 8 3azaua. HaliTy n30bITOYHOE AaB/ieHNe p B MOKOSLLEHCs )KUAKOCTH Ha IybrHe h=2 M, eC/u IJIOTHOCTL XuAKocTH p=1000 Kr/m3, naBneHue
oKpyKatolieit cpezil poc=105 Ia, yckopeHue cBobogHOro nazienust g=10 mM/c2, eMKOCTb, B KOTOPOW HaXOAWTCS XKU/JKOCTb, IBIDKETCS Ha IMdTe
BHH3 C yCKOpeHHeM a=2 M/c2. OTBeT NpeJjCTaBUTh B aTH (C TOYHOCTBIO 10 COTHIX).

Ne 9 CKOpOCTH B KaKO# CTereHH MPONOPLOHA/IbHBI [IOTEPH I10 JTMHe Ha TPeHHe B 00/1aCTH KBaZ|paTUUHBIX COMTPOTHBIIEHHI?

Ne 10 CkopoCTH B KakKoi CTelleH! ITPOIOPLIMOHAaIbHbBI MECTHBIE TIOTEPH, eC/IH KO3((HULIeHT MeCTHBIX TT0TePh OIpe/ienseTcs BelpakeHneM A/Re
Bonpocb! 3akpbimozo muna:
Nel

z, tp, /v + V]z/Zg =z, +p,/y+ V22/2g

[anHast popmyrna — 3T0:

YpaBHenuve bepHy/u [J1s1 HeanbHOM KUJKOCTH
YpaBHeHre Hepa3pbIBHOCTH
YpaBHeHue bepHyu [j1s1 peasbHOM BSI3KOM XKUAKOCTU

OCHOBHOe ypaBHeHHe I'MPOCTaTHKU
Ne 2

z, +p,/y+a, VC; /2g=z,+p,/y+a, K§2/2g+EAhHOT

[lanHast popmyrna — 3T0:

YpaBHeHure BepHy/H A5 HAeaNbHOM KUAKOCTA
YpaBHeHUe Hepa3pbIBHOCTU
YpaBHeHue bepHy/u [j1s1 peanbHOM BS3KOM XKUAKOCTU

OCHOBHOe ypaBHeHNe TH/POCTaTHK!
Ne 3 B ypaBHeHun BepHynnu /7151 peanbHOM BA3KOM XXUAKOCTH KO3 (ULMEHT o — 3TO:

KosddurpeHT HepaBHOMEPHOCTH IIOTOKA
KoaddunpenT HepaBHOMepHOCTH Haropa
Koaddunyent tpeHust

[rHamnueckuit K03 ULEHT BA3KOCTH
Ne 4 KosddwuipeHT o B ypaBHeHUM bepHysiH st peanbHOM BSI3KOM JKUAKOCTH /i7151 TAMUHAPHOTO PEKHMa TeueHWs paBeH:

1,5
2

3
Ne 5 KoadduipeHT o B ypaBHeHUM bepHysH fijist peanbHOMN BSI3KOH XKUKOCTH /i/1s1 TYpOy/IeHTHOTO PeKrMa TeueHUs TPUHUMAeTCs! PaBHBIM:
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1,5
2

3
Ne 6 B cokpatiieHHO# hopme ypaBHeHust BepHysuM ciaraemoe B JIeBOM U4acTH — 3TO:

CpezHUi TOJTHBINA HAmop
CpeziHuii NO/HBIN TOTOK
[MonHbI Hanop

CpeHUii CKOPOCTHOM Harop
Ne 7

2

Ver

J

[laHHast popmysa — 3T0:

dopmyrna Beiicbaxa fi/is1 BIUKC/I@HHsI TTOTEPB T10 JJIHHE Ha TPeHHe
@opmyna Beiicbaxa fi/s BEIUKC/IEHNS] MECTHBIX [10T€Ph
Dopmyna [lapcu /15 BEIYKCIEHUS TI0Tephb 110 JiTMHe Ha TPeHre

®opmyna [lapcu A5 BEIMKCTEHNS] MeCTHBIX I10Teph

Ne 8
2

PRSI
S 7d 2g
B panHOM (opmyre KOIDPULIMEHT A — 3TO:

KosddunyeHT noreps Ha TpeHHe
KoadduiieHT MeCTHBIX MOTeph
[vHamuueckui K03 UIEeHT BSI3KOCTH

Kunemarnueckuii K03pGHLIMEHT BI3KOCTH
Ne 9 BribepuTe BepHOe yTBep)KeHHe OTHOCHUTEJIbHO JIMHUM TOKa:

XapakTepu3yeT TPaeKTOPHIO [BH>KEHHS YaCTHL]
CKOpOCTb B Ka)X/I0/ TOUKe JIMHUM HarlpaBJieHa 110 KacaTe/IbHOM K JTMHUY
CKOpOCTb B K&)KI0W TOUKe JIMHUM Harpas/ieHa 110 HOpMaJIi K JIMHUU

XapakTepu3yeT CKOPOCTb BCET0 MOTOKa

Ne 10 Ipn yBenmueHwH repenazia JaB/ieHrs HA MECTHOM COIIPOTHB/IEHHH (TIPY Pa3BUTOM TypOy/IEHTHOM peXXHMe TeueHHs) B 9 pa3 BO CKOJIBKO pa3
YBEIMUUTCS pacXoy, (TIPY MPOUYMX PaBHBIX YC/IOBUSIX)?

3

9
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