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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 TIpoeCCHOHANBHOM Cepe AesiTe/IbHOCTH IS PellleHUs] MH>KeHepHbIX 3afiay

[ICK-5 — crioco6HOCTh MPOBOAUTH PACUETHI TIPOLIECCOB B PAKETHBIX [BUrATe/sIX, TPOUYHOCTH M HAAEKHOCTH W3[eNUH U UX COCTaBHBIX|
3/IeMEHTOB

@DOPMUPOBAHHIO KOMITETEHLIUH CITY)KUT JOCTH)KEHHE C/IeAYIOLINX Pe3y/IbTaToB 006pa30oBaHMs:
OIIK-5

3HAHUA:

Ha YpOBHe TIpe/[CTaB/IeHHI: OCHOBHBIE OIpe/ie/IeH!s] ¥ TIOHSATUS MallIMHOCTPOUTE/IbHOMN TH/IPaB/IMKH,

MO/ie/IMPOBaHKe TPOLIeCCoB, (U3MKO-MaTeMaTHUeCKUid armapar fjs UCC/le[joBaHus (pacueTa) rMApaBIMYeCKUX ITPOLIECCOB B CIIOXKHBIX
MeXaHUUeCKHX CUCTeMax, MeTO/bl X pacyeTa U aHaju3a;

Ha YPOBHe BOCIIPOM3Be/IeHHsI: OCHOBHBIE 3/IeMEeHTBI TH/JPaB/IMUeCcKOro 060py/0BaHHs, METOABI pacueTa

Y aHa/M3a;

Ha ypOBHe TIOHUMaHUsL: IIPUHLIUILI YCTPONUCTBA U 1eMCTBUS TUMIOBBIX T'M/paBIAYeCKIX MeXaHH3MOB;

YMeHus:

TeopeTHYeCcKHe: MeTOZbl pacyeTa (MCCe0BaHMs) OT/e/bHBIX /IEMEHTOB TH/PABINUeCcKOro o060pyAoBaHuMs, CBOOOJHOE HCIIONb30BaHHe
CIIPaBOYHOH W TEXHUYECKOH JIMTepaTyphl M0 MAIIMHOCTPOUTEILHON TH/IPaBIIvKe;

TpakTUYecKue: TpUMeHeHHe (DU3MKO-MaTeMaTH4yeCcKoro armapara /[js pacyeTa CHCTeM C HaCOCHOM Tofilauel, CTaTHUeCKUX U
JVHAMUYeCKHUX XapaKTePHCTUK MPOCTEHIINX T'H/IpaBIMIeCcKUX CHCTEM U arperaros;

HABbIKU:

yuacTHe B IKCIIEPUMEHTATbHOM UCC/Ie0BaHNH TIPY UCIIBITAHUSIX TH/PaBINUeCcKoro 060pyoBaHus;

aHa/IM3 pe3y/bTaToB KCMepUMeHTaIbHBIX PaboT 10 Onpe/ie/leHHI0 XapaKTePUCTHK THAPOCHCTeM

(ruppomaliuH).

IICK-5

3HAHUA:

Ha YPOBHe IIpe/|CTaB/IeHHI: OCHOBHBIE OIpe/ie/IeHHs] ¥ TIOHSTHSI MallIMHOCTPOUTE/IbHOMN T'ZIPaB/IMKH,

MOZleNIMpoBaHye IpoLieccoB, (GpU3MKO-MaTeMaTHUYeCKUi anmapar AJisi MccilefjoBaHusl (pacueTa) rM/paBadvyecKUX IPOLIeCCOB B PAKETHBIX
JIBUTaTesISIX ¥ 7IeMeHTax T'/ipaB/IviKHy;

Ha YPOBHE BOCIIPOU3Be/IeHHsI: OCHOBHBIE 3/IeMEHTBI TH/IPaB/IMUeCcKOro 060py/i0BaHHsI, METOZbI pacueTa

U aHa/Iu3a;

Ha ypOBHe IOHWMaHWs: TMPHUHIUIBEl YCTPOWCTBA M JeHCTBUS THUIIOBBIX TH/PABIMUECKMX MeXaHU3MOB, TPHUMEHSeMbIX B PaKeTHBIX
JIBUTaTesIsIX, B YaCTHOCTH B CHCTEMe TOTUIMBOIIOJAUM;

YMeHust:

TeopeTHYecKre: MeToZbl pacueta (MCC/Ie[0BaHKS) OTAENbHBIX 31eMEHTOB TH/PABIHUECKOro 060pyA0BaHMs, UCTIONb3YEeMbIX B PAKETHBIX
JIBUTraTesIsix , CB00OJHOe MCIO0/Ib30BaHKe CIIPABOYHOM 1 TEXHUUYECKOH IMTepaTyphl 110 MallIMHOCTPOUTE/ILHOMN TH/PaBIIMKe;

NpaKTHYeCKye: IpUMeHeHHe (PM3UKO-MaTeMaTHUecKoro ammapara fjs pacuyeTa CHUCTeEM C HAaCOCHOM Iofjadyel, CTaTM4eCcKUX U
JUHAMAYeCKUX XapaKTepPUCTHK IPOCTeMIINX THJpaBIMYecKUX CHUCTEM M arperatoB IIPUMEHHUTEe/NbHO K CHUCTeMe TOIUIMBOIOZAUM PaKeTHBIX
JIBUTaTEsIeH;

HABbIKU:

yuacTHe B 9KCIIePUMEHTATbHOM UCC/Ie0BaHNH TIPY UCTIBITAHUSIX TH/PaBINUeCcKoro 060pyoBaHus;

aHa/IM3 pe3y/IbTaToB KCMepPUMeHTaIbHBIX PabOT 110 ONpe/ie/eHHI0 XapaKTePUCTHK THAPOCHCTEM

(ruppomalivH);.
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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.

CopepkaHve [AWCLUIIVHBL SIBJSIETCS OCHOBOW [/ OCBOEHWSI AVCLIATIIMH: ABTOMATPI‘-IECKQE PEI'YJIMPOBAHUME XP[,
IIOAI'OTOBKA K ITPOLIEAYPE 3AIINTHI 1 3AIITUTA BBIITY CKHOU KBAJIM®GNKAITUOHHOU PABOTBL

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



3. CTPYKTYPA U COJEP)XAHUE JUCHUII/INHBI

OO6111ast TPYZ,0eMKOCTb AUCLIMIUVIMHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopeprxaHue (JUAAKTHKA) AUCIUTITHHBI

AyauTOpHBIE 3aHATHSA =R
B KOHTAKTHOI (hopme g =
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Pazzien 1. CeoiicTsa xupkocreii. 1.1. TIpegmer ruapasivky. 1.2. Cuibl, AeficTeyiomye Ha
4 7 o - 6 4 2 0 2 2 10 10
JKU/IKOCTB. B KUJKOCTH. 1.3. HekoTopele CBOHCTBa Karie/ib! JKU/IKOCTEH.
Paspen 2. Tnapocraruka. 2.1. CpoiicTBa rPOCTaTHYECKOro jaBienus. 2.2. OCHOBHOe
4 7 ypaBHeHHe ruzpoctatikiu. [Ibesomerpudeckas BbicoTa. Bakyym. 2.3. IIpsimonuteiiHoe 8 6 4 0 2 2 10 10
PaBHOYCKOPEHHOE COCY/Ia C XKHAKOCTBIO.
Pasgen 3. Ki MKa 0 3.1. OcHOBHBIe TH/IpaBIHYECKHe 31eMeHTbI
TIOTOKa. 3.2. ocTH. 3.3. P JNISt CTPYHKY fleabHOM
4 7 >KUAKOCTH. 3.4. YpaBHeHue BepHy/um jyisi peasibHOM BSI3KO# XKHAKOCTH. 3.5. Buyibl motepb 20 12 8 0 4 8 20 20
ToHOro Hariopa. 3.6. [IpuMeHeHN e ypaBHeHus BepHy/Um /s peleHus PaKTHUeCKNX 3a/ad.
3.7. YpaBHeHue BepHy/ud /15 OTHOCHTE/ILHOTO JiBHKeHMs. 3.8. YpaBHeHHe KonyecTsa
1 KOJIMYeCTBa s NPaKTHYECKHX 3a/iad.
Paspen 4. Pe)XMMBbI Te4eHHsI JKHAKOCTH B TpyOax. 4.1. KpaTkue cBefieHHs 0 Pe)KUMAX TeUeHHsI.
4 7 4.2. JlaMMHapHBII peXXuM TeueHus B Kpyrioii Tpybe. 4.3. Kapurauus. 4.4. Typbynentroe 6 4 2 0 2 2 10 10
TeyeHue B KaHaJlaX MOCTOSHHOTO ceyeHus. 4.5. T 1I0TepPhb Ha TPeHHe.
4 7 Pa3pen 5. MectHbie conpor 5.1. pacump KaHasna. 5.2. Jlpyrue Buzbt 6 4 2 0 2 2 10 10
MECTHBIX COMPOTHB/IeHHi. 5.3. MeCTHbIe CONPOTHB/IEHHS [IPH JIAMHHADHOM TeYeHHH.
Paspen 6. I KHii pacyeT Tp, M TH/IPOCHCTEM C HACOCHOH mojjaveii.
6.1. ITpocToii Tpy6OMNpoOBOj MOCTOSHHOTO ceyeHust. 6.2. C TIPOCTBIX TPY(
4 7 6.3. CrioxHble Tpy! 1. 6.4. Tpy 1 C HACOCHOIA Tofjaueit XXuAKoCTH. 6.5. 31 15 10 0 5 16 30 30
HeycroitumBast pabota HacOCHOH ycTaHOBKH (Tommax). 6.6. ITocieoBaTesibHast U MapasuienbHas
paboTa HacOCOB Ha ceTk. 6.7. PaGoTa Hacoca Ha pa3BeTB/IEHHEIH TPYBOMPOBOA.
Paspgen 7. THAPOMAIIHHBI M THAPONPHBOA. 7.1. YCTPOICTBO U JeHCTBHE CTaTHUECKUX
ruzponepesau. 7.2. Knaccuukaiys crarnueckux rugpornepesad. 7.3. OcoGeHHOCTH
4 7 m B 1 06/1ACTH MX I 7.4. OCHOBHbIe Pa3HOBU/JHOCTH POTALIMOHHO- 31 23 6 17 0 8 10 10
TOPIIHEeBLIX MaiuH. 7.5. TIponsBoauTensHOCTs U pacxoy. ITogaua. Koaddurment
HepPaBHOMEPHOCTH Tojauu. 7.6. KpyTsiliuii MOMEHT, MOILIHOCTb U K.I1.J1. TH/POMALLIHH.
Bcero 3a 7 cemecTp 108 68 34 17 17 40 100 100
Bcero no auc 108 68 34 17 17 40 100 100
3.2. AyAMTOpPHBII NPAKTHKYM
Ne O0bewm, ayf.
HOMep Y HaMMeHOBaHHWe pa3jesia JUCLUIIIMHbI Tema NMPAaKTHYECKOr'0 3aHATUA
n/n 4acoB
1 |Pasgen 1. CBoiicTBa XUJKOCTEMH. CBoiiCTBa KUIKOCTEH. 2
2 |Pa3sgen 2. I'uapocraTuka. T'vapocraTrka. 2
3 |Pa3zmen 3. KuHemaruka v JUHaMHKa >KAJKOCTH. KuHemaruka 1 [uHaMHKa >KUKOCTH. 4
4 |Pa3gen 4. PeXXuMbl TeueHHs XUAKOCTH B TpyOax. Pe)XUMBbI TeUeHUst JKUAKOCTHU B Tpybax. 2
5 |Pa3gen 5. MecTHbIe CONIPOTUBJIEHUS. MecTHbIe CONPOTHB/IEHMS. 2
6 Pazgen 6. ['mapaBrueckuit pacuet TpybONPOBOOB U T'vpaBIuuecKuii pacueT TpyOOIPOBOAOB 1 5
TU/IPOCUCTEM C HACOCHOM rofaueit. TU/IPOCUCTEM C HACOCHOM Mnogaueii.
Bcero 3a 7 cemecTp 17

3.3. JIaGopaTopHbIii IPAKTHKYM

111\/131 HoMep 1 HauMeHoOBaHHe pas3jesia JUCIUNIHHBI Tema 1aGopaTopHOro NpaKTUKyMa O6nbewm, ayA. yacoB
1 OnpefeneHye XapakTepUCTUK LlIeCTepeHHOro Hacoca 5
2 |Pasgen 7. I'mapoMallivHbl YU THAPOIIPUBOL,. OnpefienieHre OCHOBHbIX XapakTepuctuk I'CIT-100 5
3 Omnpe/iesieHrie OCHOBHBIX XapakTepucTuk YPC 7
Bcero 3a 7 cemecTp 17

3.4. CamocrosTensHas padora crygenra (CPC)

Ne Homep u HaumeHOBaHMe pasjiena Oonem,
CopepikaHue yue0HOro 3a/jaHus
n/n AMCLIMIIMHBI 4acoB
1 |Pasgen 1. Croiicrsa sxiakocTel IMoaroToBka K neKLuK, oopmIeHHe KOHCIeKTa, CaMOCTOsITe/IbHOe U3yUyeHre 5
AR " ’ UJAKTUUeCKHUX eJUHULL, TIOArOTOBKA K PAKTUUeCKOMY 3aHSATHIO
2 |Pasgen 2. Tumpocrarmxa IMoaroToBka K neKLuK, oopmIeHHe KOHCIeKTa, CaMOCTOsITe/IbHOe U3ydyeHre 5
AeT <. LIAD ’ UJAKTUUeCKHUX eJUHULL, TIOArOTOBKA K NPAKTUUeCKOMY 3aHSATHIO
3 |Pasgen 3. KuHemarvka i IMHAMIKA SKAIKOCTH IMoaroToska K neKLyH, oopmIeHHe KOHCIeKTa, CaMOCTOsITe/IbHOe U3yUyeHre 8
AR & i " |AMaKTHYeCKUX eIMHML], TIOATOTOBKA K ITPaKTU4YeCKOMY 3aHSATHIO
4 [Pasmen 4. PexuMbl TeueHn s KUTKOCTH B TPYGax IMoaroToBka K neKLuH, opopmIeHHe KOHCIeKTa, CaMOCTOsITe/IbHOe U3yUyeHre 5
) ' |AMIaKTHYe CKUX eIMHMLY, TIOATOTOBKA K ITPaKTUYeCKOMY 3aHSATHIO
5 |Pasgen 5. MeCTHBIC CONDOTHBIICHHS IMoaroToBKa K neKLuH, oopmIeHHe KOHCIeKTa, CaMOCTOsITe/IbHOe U3yUyeHre 5
AR P : UJAKTUUeCKHUX eJUHULL, TIOArOTOBKA K NPAKTUUeCKOMY 3aHATHIO
Paszen 6. I'napaBmueckuii pacuer
6 ITDYBONPOEOLOB i FHADOCHCTEM ¢ HACOCHOM IMoxroToBKa K neKLyH, oopmieHHe KOHCIeKTa, CaMOCTosITe/IbHOe U3ydyeHre 16
nl())}/:];aqeg A AP NUJAKTUUeCKUX eJJUHULL, IOArOTOBKA K NPAaKTUUeCKOMY 3aHATHIO
7  |Pasgen 7. I'mapomMaluvHbl ¥ TUAPONIPUBOZ, IMogroroBka K abopatopHbiM paboTtam, oopMIIeHHE OTUETOB 8
Bcero 3a 7 cemectp 40
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4. ®OPMbI KOHTPO/IAA OCBOEHUA TN CIIUIT/INMHBI

CEMECTP HEJAE/IN CEMECTPA
3 6 | 7 10 | 11 |12 13 | 14 15 16 17
7 KB [P | KB [P | KB KB | KB Ortu. o JIP ap Borp.Jud.3au, aud. 3au.

YcoBHbIe 0603HaueHUS:

[P — nuarHoctryeckasi paborta;
KB — KOHTpPOJIbHBIE BOTIPOCHI;
Ortu. 1o JIP — otuet 1o JIP;
Bomnp.lud.3a4 — Borpocs! K AuddepeHIMPOBaHHOMY 3aueTy;
mud. 3au. — qucddepeHIMPOBaHHBIN 3aueT.

TeKyLuii KOHTPO/Ib YCIIeBAeMOCTH CTY/IEHTOB [TPOBOJUTCS B JCKPETHbIE BpeMeHHbIe HHTePBasIbl B CJIEAYIOLIUX Gopmax:
[uMarHoctryeckas pabora;
KOHTDOJIbHBIE BOTIPOCH;

otuert 110 JIP;

BOMNPOCHI K AuddepeHI[IPOBaHHOMY 3ayeTy.

ITpoMeKyTouHas arrecTaLysi POBOAUTCS B hopmax:
b depeHIMPOBaHHBIN 3a4eT.

21129



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
ripocecCHOHaIBbHOM cepe [iesaTeNbHOCTH IS PellieHHsl HH)KeHepHBIX 3a/jay;
TICK-5 crioco6HOCTb TPOBOAUTE PaCUETHI MPOLIECCOB B PAKETHBIX AIBUrATe/IsIX, POYHOCTH W HaZIE)KHOCTH U3[eUH U UX COCTaBHBIX 3JIEMEHTOB.

CogieprkaHre AVCLTUIMHBI OXBAaThIBaeT KPYT BOIIPOCOB, CBS3aHHBIX C OCHOBaMHM MAILTHOCTPOWUTETbHON TH/PaB/IMKH, C OCHOBAMH TEOPHH U
TIPUHLMIIAMY [T0CTPOEHMS ¥ PaCUeTOB CTaTH4YeCKHUX THAPOIPHUBOJOB, C OCHOBHBIMU CBE/IEHUSIMU O XapaKTepHCTHKaX TMPOMAIIMH CTaTHUeCKOro
NIpPUHLUIA JeHCTBUSL.

ITporpamMmoii AUCHUTIIHBI TIPe/yCMOTPEHBI C/IeAyIOIie BUABI KOHTPOJIA:

TeKyIuii KOHTPO/Ib YCIIeBaeMOCTH CTY/IeHTOB [IPOBOJUTCSA B JCKPETHbIE BpeMeHHbIe HHTepBaslbl B CJIeYIOIUX GopMax:
e /MarHoCTUYecKas pabota;
e KOHTPO/IbHBIE BOIPOCHI;
e otuer 110 JIP;
e BOMPOCHI K AnuddepeHIINPOBAHHOMY 3a4eTy.

ITpoMeKyTouHas aTrrecTaLysi POBOAUTCS B hopmax:
e muhdepeHIMPOBAHHBIN 3aUeT.

OO61jast TPYA0EMKOCTb OCBOEHHSI JUCLIMITIMHBI COCTaB/seT 3 3.e., 108 u. [IporpamMMoii JUCLMIIMHEI MIPeJyCMOTPEHBI JIeKIIMOHHbIe 3aHsTHs (34
u.), npaktryeckue 3auaTus (17 4.), maboparopHsiii mpaktrkyMm (17 4.), camocrositenbHas pabora cryzenra (40 g).
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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’
Pa3zpgen 1. CBoiCTBA )XKHAKOCTEH.
IoAroToBKa K J1eKIuH, 0opMIeHre KOHCIIeKTa, K. I1. MopryHog. . ['ugpaenuka: Cankr-IlerepOypr: Jlaub,
CaMOCTOsITe/IbHOe U3y4eHUe JUJAaKTUUeCKUX eJUHULL, I0ArOTOBKa 2022 (1) 2
K TIPaKTUUeCKOMY 3aHSTHIO . I'mppasmika: Mocksa: FOpaiit, 2019 (1)
Wrtoro o pasgeny 1 2
Pa3pen 2. I'mppocraTuka.
INozAroToBKa K j1eKuy, o)opMIeHre KOHCIIeKTa, . 'mppasmika: 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
Paspen 3. KuHemaTuka U JUHAMMKA XHJAKOCTH.
. 'mppasmika: Mocksa: FOpaiit, 2019 (3)
A.T. Cxupmiaase, B. 1. VigaHos, B. H. Kapees. .
IMogroToBKa K JeKOWH, oopmIieHe KOHCIIEKTa, . o .
I'mppaenuka B MatHoctpoeHuu: Crapeiii Ockomn: THT,
CaMOCTOsITe/IbHOe U3y4yeHNe JUJAKTUUeCcKUX eJUHULI, I0ArOTOBKa 2020 (3) 8
K TPaKTUHUECKOMY 3aHATHIO T. M. Bawra. . MammHoCTpouTe/bHas rufipaBiavka: M.:
MarmmHoctpoenue, 1971 (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/IbHOE U3yUYeHHe AUJaKTUYeCKUX e[JMHHLI, TIOATrOTOBKa A 2
K pAKTHYECKOMY JAHATHIO T. M. Bawra. . MammHoCTpouTe/IbHas TufipaBiavka: M.:
MarmmHoctpoenue, 1971 (4)
Wroro no pasgeny 4 2
Paspgesn 5. MecTHbIe CONPOTUB/ICHUS.
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 IIPaKTHUeCKOMY 3aHSTHIO 2022 (5)
Wrtoro o pasgeny 5 2
Pa3paen 6. I'mapaBinyeckuii pacyeT TPyOOIPOBOJAOB U THAPOCHCTEM C HACOCHOH MoAayeii.
T. M. Bamwra. . MammHocTpouTe/ibHas rufipaBiauvka: M.:
IToAroToBKa K JIeKLWH, 0hopMIIeHe KOHCITEeKTa Maumrocrpoene, 197} )
CaMOCTOsITe/IbHOE H3y;1eH1/1e JAJAKTUYe CKUX e,q;mnu TO/rOTOBKa - Tnapasmika: Mocksa: FOpafit, 2019 (6) 16
? T. M. Bawra, C. C. Pygnes, b. b. Hekpacos. . I'njpasnyka,
K IIPaKTUYeCKOMY 3aHATHIO g
TUpOMALIVHBI U rHAponpuBosl: M.: MalmHocTpoeHue,
1982 (6)
WToro no pasgeny 6 16
Paspen 7. I'uapoManinHbl M THAPONIPUBO/,.
T. M. Bawra, C. C. Pygnes, b. b. Hekpacos. . I'upasnuka,
TMJPOMALIMHBI U THAPONPUBOALL: M.: MalmHoCTpoeHue,
[MoaroToBKa K sabopatopHbiM paboTam, 0opmIIEHHE OTUETOB 1982 (1-3) 8
FO. M. Ucaes, B. I1. KopeHes. . I'uapasnuka u
rugpornHeBMonpuBog: M.: Akagemus, 2016 (1-3)
Wroro o pasgeny 7 8
11 21129



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

AypuTOpHBIE 3aHATHA B

<
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KoHTposbHbIe BOTIPOCEL,
4 7  |Paspen 1. CBolcTBa JXUAKOCTeMH. 6 4 2 0 2 2 10 10 Bonpocst k
v depeHIIPOBaHHOMY
3aueTy
KoHTposieHBIe BOTIPOCHI,
4 7  |Paspen 2. 'uapocTraTruka. 8 6 4 0 2 2 10 10 Bonpockr K
nuddepeHIUPOBaHHOMY)|
3aueTy
KoHTposbHBIe BOIIPOCHL,
4 7 Paspen 3. Kunemarnka u 20 12 8 0 4 8 20 20 Bomnpocs! K
/IMHaMHKa XHJKOCTH. v depeHIIPOBaHHOMY
3aueTy
KoHTposeHbIe BOTIPOCEI,
4 7 Paspen 4. PexxuMbl TeueHUst 6 4 2 0 7 7 10 10 Bonpocs! k
JKHJKOCTH B Tpy0ax. nuddepeHIIPOBaHHOMY
3auery
KoHTposieHEIe BOTIPOCHI,
4 7 Paspen 5. MecTHble 6 4 2 0 7 2 10 10 Bomnpocs! k
CONPOTHB/IEHHS. v depeHIIPOBaHHOMY
3aueTy
Pa3zgen 6. I'uapaBinueckui KoHTposibHBIE BONPOCHI,
4 7  |pacuer Tpy6onpoBojoB U 31 15 10 0 5 16 30 30 Bomnpocs! k
THAPOCHCTEM C HACOCHOM nuddepeHIIPOBaHHOMY)|
nogayeii. 3auery
4 7 [Pasaen 7. TApoMaUIHHL! u 31 | 23 | 6 17 | o 8 10 | 10 Oruer o JTP
THAPONPHBOJA.
Bcero 3a 7 cemecTp 108 68 34 17 17 40 100 100
Bcero no gucnuninHe 108 68 34 17 17 40 100 100
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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 C xaxkuM /JjaBjieHleM CpPaBHUBAIOT JjaB/IeHUe [lepe]] BXO[,0M B HAacOC U /IS 4ero?

Ne 9 3apaua. HaiiTu n366ITOUHOE AaB/ieHre p B MOKOSILEHCS XKUAKOCTH Ha IyOrHe h=2 M, eC/i IUIOTHOCTE XKuAKocTH p=1000 Kr/m3, nasieHue
oKpy»Katolleit cpezil poc=105 I1a, yckopeHue cBobogHOro nazieHust g=10 M/c2, eMKOCTb, B KOTOPOH HaXOAUTCS XKU/IKOCTb, JBIDKETCS Ha (T
BHHU3 C yCKOpeHHeM a=2 M/c2. OTBeT Npe/CTaBUTh B aTH (C TOYHOCTBIO [0 COTBIX).

Ne 10 3aziaua. Haiitu ©36bITOUHOE [JAB/IEHHE P B TTOKOSILIEHCSI XKUAKOCTU Ha Tiybune h=3 M, ec/im mioTHOCTS xugkoctu p=1000 kr/m3, faBieHue
oKpy»Katolleit cpezil poc=105 Ia, yckopeHue cBobogHOro nazieHust g=10 M/c2, eMKOCTb, B KOTOPOH HaXOAWTCS XKU/KOCTb, JBIDKETCS Ha IU(Te
BHH3 C yCKopeHHeM a=2 m/c2. OTBeT NpeACTaBUTb B aTH (C TOUHOCTHIO /IO COTHIX).

Bonpocbl 3akpbimozo muna:

Ne 1

z, tp,/y+ Vf/Zg =z, tp,/y+ V22/2g
JlaHHast popMysa — 3T0:

YpaBHeHue BepHysH /151 MieanbHOM XKUAKOCTU
YpaBHeHVe Hepa3pbIBHOCTH
YpaBHeHue BepHysuM /151 peaibHOM BSIBKOM »KUAKOCTU

OCHOBHO€ ypaBHeHHe TH/JPOCTATUKU
Ne 2

z, tp,/y+ta, VC; /2g=z,+p,/yta, I/(;z/Zg+ZAhHOT
IlarHas hopmMysa — 370:

YpaBHeHue bepHy/u JJ1s1 HfleasbHOM JKUJKOCTH
YpaBHeHe Hepa3pbIBHOCTH
YpaBHeHue BepHyuH /17151 peasibHOM BSI3KOH XKU/IKOCTH

OCHOBHOe ypaBHeHHe THAPOCTaTUKU
Ne 3 B ypaBHeHuM BepHy/m 151 peasibHOM BSI3KOM >KHIKOCTH KO3((ULIMEHT O — 3TO:

KosddunmeHT HepaBHOMEPHOCTH ITOTOKa
Koa¢duumeHT HepaBHOMEpPHOCTH Haropa
KoaddunyenT TpeHus

[vHamuue cKi KO3 QUIEHT BSI3KOCTH
Ne 4 Ko3dduipieHT o B ypaBHeHUH BepHy/IH fi/isi peanbHOMN BSI3KOM XKHIKOCTH /1715 TAMUHAPHOTO PeXKHUMa TeueHUsl paBeH:

1,5
2

3
Ne 5 KoadurmeHT o B ypaBHeHHM BepHys [/1st peasibHOM BSI3KOW XKUAKOCTH /i/1s1 TypOY/IEHTHOTO peXKMa TeueHHst TIPUHUMaeTCs! PaBHbIM:
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1,5
2

3
Ne 6 B cokpamjenHoii opme ypaBHeHHs1 bepHysuiu ciaraeMoe B JIeBOM 4aCTH — 3TO:

CpeHuii MO/HBIN Harop
CpeHuii TIO/THBIN TIOTOK
TTonHbIi Harop

CpejHuii CKOPOCTHOI Harop
Ne 7

2
Ah &
[anHas popmyrna — 3T0:

®opmyna Beficbaxa zijs BBIUMC/IEHNS TOTePb 10 J/IMHE Ha TPeHHe
®opmyna Beiicbaxa /st BEIUKCIEHNS] MECTHBIX [10T€Ph
®opmyna [lapcu /15 BBIYKCIEHHUS TIOTepb T10 JiTMHE Ha TPeHre

®opmyna Jlapcu [/ BBIYMC/IeHUS] MeCTHBIX TI0Tepb

Ne 8
2

v
Ah.= 1 e
S d 2g
[lanHas opmysa — 5T0:

®opmyna Beiicbaxa zij1s BBIUKC/IeHNS TOTePb 10 JA/IMHE Ha TPeHHe
®opmyna Beiicbaxa /st BEIUKCIEHNS] MECTHBIX [10T€Ph
®opmyna [lapcu fi1s BEIYMCIEHNUS TIOTepb T10 JiTMHE Ha TPeHre

®opmyna [lapcu /s BEIYHCIEHNsS] MECTHBIX I10TePh

Ne 9
zZ

Nh. .= _Z &
S d 2g
B panHol opmyse koadduLmeHT A — 3T0:

KoadduryeHT notepb Ha TpeHue
KoaduryieHT MeCTHBIX 10Teph
[yHamuue cKui KO3 QUIIEHT BSI3KOCTH

Kunemarnueckuit KO3 dULMEHT BI3KOCTH
Ne 10 IToTepu Haropa 1o J/IMHe IT0TOKA ITPY JTaMUHapHOM PeKHMe TeueHHs TPOTOPLIMOHAaIbHbI CPefiHeil CKOPOCTH TeUeHHsI:

B niepBoii crerneHu
Bo Bropoii cTenenn

B TpeTbeli cTeneHu
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B ueTBepTOIi CTETIEHN
IICK-5
Bonpocbl omkpbimozo muna:
Ne 1

p()(;.'

P

A - -+t 4
}Qaﬁc

3apaua. HaiiTu u3bbiTouHOe faBnenue p0 B 6ake, K KOTOPOMY TOZCOe/HeHa TpyOka, coobiaroiiasicst
OKpYy>Karollel cpefioi, eciii h1=2 M, hp=8 M, MI0THOCTB >XuAKocTH p=1000 Kr/M3, faBeHre OKPYKaIoIei cpe/ibl
poc=105 ITa, yckopenue cBobogHoro nagenus g=10 m/c2. OTBeT NpeACTaBUTh B aTH (C TOUHOCTBIO /10 JECSATHIX).

Poc

Ne 2

P

A - -1 1y
}Qaﬁc

3apaua. Haiiti u3beitoutoe faenenvie p0 B 6ake, K KOTOPOMY TOACOe/fiHEHa TPYyOKa, coobijarorasicsi
OKpy>Karolel cpezoi, eciu h1=2 m, hp=10 M, ToTHOCTB >XUAKocTH p=1000 Kr/mM3, AaB/ieHHe OKpY>Karollei cpesibl
poc=105 Ila, yckopeHue cBobozHOro nagenusi g=10 m/c2. OTBeT NpeACTaBUTh B aTH (C TOUHOCTBIO [0 A€CSTHIX).

Ne 3

16



p()(;-'

P

A - -1 1y
paﬁc

3apaua. Haiiti n36eiTouHoe faenenvie pO B 6ake, K KOTOPOMY MO COe/iHeHa TpyOKa, coobijarorasicsi ¢
OKpYy>Karoliei cpezioid, eciii h1=3 M, hp=8 M, I0THOCTB >kuAKOCTH p=1000 Kr/M3, faBieHHe OKpyyKaloliei cpesbl
poc=105 ITa, yckopeHue cBobogHoro nazgenust g=10 m/c2. OTBeT MpeCTaBUTh B aTH (C TOYHOCTBIO JI0 JECATHIX).

Ne 4
Do
P
.
p aoc
3azaua. Haiitu u3bbiTouHOe JaBneHue pA-A (6ak coobiiaetcst uepe3 TpyOKy € OKpy»Karoleli cpezioit), e h1=2 wm,
hp=8 m, nnoTHOCTH )uakocty p=1000 Kr/mM3, faBneHue okpysxatoleii cpefbl poc=105 Ila, yckopeHue cBobogHOrO
nazienus g=10 m/c2. OTBeT NpeACTaBUTh B aTH.
Ne 5
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p()(;-'

P

A - -1 1y
paﬁc

3agaua. Haiitu u3bbiTouHOe faBieHue pA-A (6ak coobijaercs uepes TpyOKy € OKpysKaroluel cpefoit), ecimu h1=2 M,
hp=9 M, moTHOCTH )uakoctu p=1000 Kr/mM3, faBneHue okpyKaroieii cpeabl poc=105 Ila, yckopenue cBobogHOTO
nazienust g=10 m/c2. OTBeT NpefCTaBUTh B aTH.

Ne 6
Do
P
P
p aoc
3azaua. Haiitu n3bbiTouHOe naBieHue pA-A (6ak coobiiaetcst uepe3 TpyOKy € OKpy»Karoljeli cpezioit), e h1=2 wm,
hp=7 M, nnoTHOCTH )uakoctu p=1000 Kr/mM3, faBneHue okpysxatoieit cpefbl poc=105 Ila, yckopeHue cBobogHOr0O
nazsienus g=10 m/c2. OTBeT NpeACTaBUTh B aTH.
Ne 7 B noTepu no/IHOro Haropa rnpy TeYeHuH XXUAKOCTH B 001LeM ci1yvae BXOASAT
Ne 8 B obmjem cydae K03 dHLHIEHT MECTHBIX TTOTEPh 3aBHCHUT OT
Ne 9 CdopmynupyiiTe repBoe CBONCTBO I'/IPOCTaTHUECKOTO JlaB/IeHHs
Ne 10 YnenbHbIN BeC )KUJKOCTH — 3TO
Bonpocb! 3akpbimo20 muna:
Ne 1 BribepuTe BepHOe yTBepiK/ieHHe OTHOCHUTEIBHO JIMHUH TOKa:
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

XapakTepusyeT TpaeKTOPHIO [IBIDKEHHS YaCTHI]
CKOpOCTb B K&)X/I01 TOUKe JIMHUY HarpasJieHa 110 KacaTe/bHOM K JIMHUM
CKOpOCTb B K&)XZI0/ TOUKe JIMHUM HarpaBJieHa 110 HOpMa/ii K JTMHUY

XapakTepusyeT CKOPOCTb BCETo TI0TOKa
Bribepute BepHOe yTBepKzeHue. XKrBoe ceueHue MMOTOKa:

VimeeT pasmepHOCTb M/\2
HarpaBneHo neprieHAUKY/ISPHO K IMHUSM TOKa
HaripaBreHo Kacare/ibHO K JIMHUSIM TOKa

Bcerzia npezicTaBisieT coboi oKy ¢Gurypy
BribeprTe BepHOe yTBepyKeHHe OTHOCUTE/IBHO CPe/iHel CKOPOCTH:

Pacxo rpu cpefjHeil CKOPOCTH PaBeH PacXoAy MPH JeHCTBUTENIBHBIX CKOPOCTSIX
CpepHsisi CKOPOCTB SIBSIETCS (PUKTUBHON CKOPOCTBIO
Omnropa cpeiHel CKOPOCTH B MPsiMoii TpyOe mpecTapsieT coboii mapabosy

CpeHsisi CKOPOCTh PaBHa MOJIOBUHE MaKCHMaIbHOM CKOPOCTH
OO6BeM XHUAKOCTH, TPOTEKAIOLUI B eIMHULly BpEMeHH uepe3 JaHHOe )KHBOEe CeueHHe — 3TO0:

Pacxop >xuKocTu
XapakTepuCTHKa CXKUMaeMOCTH JXUIKOCTH
ITpor3BOANUTENBHOCTD XKUAKOCTU

CraThyecKuid Harop »XUJKOCTH
Ormropa CKOpOCTel B MONepeyHOM CeYeHHH MPH JIaMUHAPHOM peXXKHMe TeueHHs TpefCTaBsieT Coboii:

IMapabony
IIpsiMoyronbHUK
T'unepbosy

Tpanewuto
PeXXrIMbI TeueHUs! (JlaMUHAPHBIH, TypOy/IeHTHBIH) OIpe/iesIsoTCs 10 YHCTY:

PeiiHonbzca
[Tekne

Dpypa

Maxa
B BeIpa>keHuH A1 urciia PeliHombca k03 dHULieHT B 3HaMeHaresie — 3T0:

Kunemarnueckuii KO3 QULIMEHT BI3KOCTH
[HamuuecKui K03 QUIIEHT BSI3KOCTH
KosdduryeHT noreps Ha TpeHHe

Kos¢duryieHT HepaBHOMEPHOCTH MOTOKA
ITpu kKakoM unciie Re TeueHne )XUAKOCTH OyZeT JaMHUHApPHBIM?

Re<2300
Re>2300
Re>4000

Re>10000
V1§81=V2S82

[lanHast popmysna — 3T0:
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YpaBHenue bepHymu A5 HieanbHOM XKUAKOCTU
YpaBHeH1e Hepa3pbIBHOCTH
YpaBHeHue BepHy/H fi71s1 peabHOM BSI3KOH JKU/IKOCTH

OCHOBHOe ypaBHeHUe THPOCTaTUKU
Ne 10 CBOWCTBO >XUIKOCTU COTIPOTUBIISITHCS CIBUTY €€ CJI0eB — 3TO:

BsskocTb
Tekyuects
IInotHOCTH

YnpyrocTtb
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