MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA JIOITATOYHbBIX MAIIINH

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHB BhICIIero 06pa3oBaHusA

®opma obyueHus

®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3paborunk pabdoueii
MPOrpamMMebI

24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH

HPOEKTI/IPOBBHI/IE TEXHO/IOTHYeCKHUX NMPOoLeCcCoB NMPOU3BOACTBA
dBHAIIMOHHBIX, PAKETHBIX anraTeneii U JHepreTuYeCKuX yCTaHOBOK

Choenuaaurer

Ounas

A PakeTH0-KOCMHYECKOH TeXHUKH

A8 IBUTATEJ/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
AITITIAPATOB

A8 IBUTATEJ/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
AITITAPATOB

A YACDHI (o Ha MU0 BH/IOB 3aHATHH) o
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
Bacunesckuii Imutpuii Onerosud, K.T.H., IOLIEHT, AOL[EHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA JIOITATOUYHBIX MAIIINH

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:

OIIK-5 — criocobHOCTh pa3pabarbiBaTh (pr3nuecKre ¥ MaTeMaTHuecKre MOJe/M MCCIeAyeMbIX TPOLieCcCoB,
SIBJIEHUI U 00HEKTOB, OTHOCAILUXCS K TIpodeCcCOHaLHOM cdepe [esTeNbHOCTH i pellieHHUsT WHKeHepHbBIX

33724

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-5

3HAHUA:
Ha ypOBHe HPEACTBBHEHHﬁZ OCHOBHbIE TeOpeTUUeCKHUe U IIPpaKTUYeCKHe TMOHATUA U CBEAEHNs, KOTOPhbIE

OTHOCSTCS K JIONaTOYHbIM MaliiHam (JIM);
Ha YPOBHE BOCITPOM3Be/IeHUs: COBpeMeHHbIe cxeMbl JIM U UX y/enbHble XapaKTepUCTHKU.
Ha ypOBHe TIOHUMaHUs1: 0Co6eHHOCTH (pyHKI[MOHUpOBaHUs JIM;;
YMeHuUsi:
TeopeTHUeCcKue: BLIOMpaTh THI 1 cxemy JIM;

HAeblKu:
pa3pa6OTKI/I TeXHUYeCKnXx Tpe6OBaHHﬁ K U3rOTOB/JeHUIO JIM M ee UCILITAHUSIM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa TEOPUS JTIOTTATOUYHBIX MAIIWH siBnisieTcs AUCIUTIIMHON 00A13aTe/IbHOH YacTH
6;10ka 1 mporpamMMbI TIOATOTOBKY 110 HarpasieHuto 24.05.02 IIpoekmupogaHue asuayuOHHbIX U PAKeMHbIX
osuzamesnell.

Cg,qepmaHHe JUCLIUIUIMHBL ~ SBJSI€TCA  JIOTMYeCKUM npogosvkeHneMm aucuuiyimH:  OCHOBBI
YCTPOUCTBA 1 TEOPUUN JABUT'ATE/IBHBIX YCTAHOBOK, TEPMOJNHAMUKA, BBEAEHUE
B CIIEITUAJIBHOCTD.

Cojiep>kaHue [UCLIMIVIVHBI siBisieTcsi ocHoBOM st ocBoeHus1 AuciuurivH: ITEPCITEKTUBHBIE
TEXHOJIOI'MA B ABUAJABUTATE/IECTPOEHUN.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSITh €CTeCTBeHHOHAYYHbIE M 00IT|eMH)KeHePHbIe U IKCITEPUMEHTATbHOTO
WCCeJOBaHUS [I/IS1 pellieHusT MH)KeHePHBIX 3a/iau MpodeccroHanbHON JesiTe/IbHOCTH

¢ OIIK-7 — CriocobeH KpUTUUYECKH ¥ CUCTEMHO aHa/IM3UPOBaTh JI0CTHXKEHUS OTPaciv
JIBUTATeIeCTPOEHHUS U SJHEPTETHUECKOM TeXHUKU U CIIOCOOBI MX MPUMEHEHHS B TTPOQeCCHOHATEHOM
KOHTEKCTe



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g%,
= @ = £
N £E2 | 23
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o E o g 58| ¢
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Paa}len 1. OCHOBHBIE THIIBI CHCTeM NMUTaHusA. OCHOBHBIE THUITbI CHCTEM IMUTAHUS.
3 6 HasnaueHue 1 06/1aCTH TIPMMEeHeHHst JIONaTOYHbIX MalliH Ha 60pTy JIA. BH/bl /10MaTOYHBIX 12 7 5 2 5 10
MalluH.
Pa3pen 2. KuneMaTHyeckue COOTHOIIEHHS JIONATOYHBIX MaluH. Kunemaruueckue
3 6 COOTHOLIeHHUs: TypOOMalIWH (T/1aHbl CKOPOCTel). DieMeHTapHask CTyTeHb MalllkHbL. PerreTka 12 7 7 0 5 10
Typ6oMatmHel. JlornaTka TypOoMaIlMHbI Kak OCHOBHOW pabouwnii opraH.
Paspen 3. OcHOBHBIe ypaBHEeHHUs T€OPHH JIONIATOYHBIX MamuH. CH/IOBOe B3aNMOZeCTBIe
3 6 JI0TIaTOK Kosteca ¢ pabounm Tesnom. PusndecKre MOJeIM LUPKY/IALMK pabodero Tefa. 3aKoH 25 15 7 8 10 15
COXpaHeHHs SHEPTHH /1S TeUeHUs! KUJKOCTH OTHOCHTE/IbHO PaBHOMEPHO BpalljalOLXCst
koopzuHaT. CTaTHueCKuil ¥ JUHaMUUeCKHi Harops! Koeca.
3 6 Paspen 4. ITorepu u KIIJI ryp6omarunn. KaBurauus. OCHOBHbIE yPaBHEHHS JI0MATOUHBIX 23 13 5 8 10 15
MarrH. OCo6eHHOCTH pajiManbHbIX ([UAaroHaIbHbIX) M 0CEBBIX MAlLMH.
Paspen 5. OceBbie Hacochl, TypOuHbI. OceBbie HAaCcOChL. Typ6uHbL. OCHOBHbIE
3 6 XapakTepucTky TypOuH. TypOUHBI CO CTYNEHsIMH JaB/IeHuUst U TYPOHHBI CO CTYMEeHsIMHI 13 13 5 8 0 5
ckopocTy (Koreca Kepruca). Pacripeziesienrie ra3ojiHaMIYeCKHX ITapaMeTpoB 10 J/iHe
TpaKTa.
Paszpen 6. Pabora TypOomManIMH Ha HepacueTHBIX pexxumax. Pabora Typ6omaninH Ha
3 6 HepacyeTHbIX peXxuMax. PaboTa 710MaTouyHOM MallMHbI B PeXXUMe KaBUTaLud 1 23 13 5 8 10 25
cynepkaBuTaluyi. OCHOBHbIE CBe/IeHUsI O IPUUMHAX HEYCTOHUMBOW paboThl U 0 BUIax
HeyCTOMYHUBOCTH KOMIIPECCOPOB.
Bcero 3a 6 cemecTp 108 68 34 34 40 100
Bcero no gucuuIinHe 108 68 34 34 40 100
3.2. AyATOPHBII NPAaKTUKYM
Homep u
Y OompemM,
Ne |HamMeHOBaHHe
Tema MNPAKTHYE€CKOI'0 3aHATUA ayA.
n/n paspena
YacoB
AUCIHMII/IUHBI
Paspgen 1.
OCHOBHBIE o

1 HOCTPOEHI/IE IJIaHOB CKOPOCTEU JIOIIaTOUYHBIX MAIlIMH pPa3/IMUYHbIX TUIIOB. 2
THUIIbI CUCTEM
IMUTaHUAd.

Pazpen 3. o
OCHOBHEI® I/ICCJ'IE,II[OBEIHI/IE UaCTHBIX C/IyUdeB YpaBHEHUSA BHnepa. I/ICCJ'IE,II[OBEIHI/IE
ABHEHMS (bPI3I/I‘{8CKI/IX MO,Z[EHEﬁ LPKY/IALA pa60qero TeJia B KoJjiece Typ6OMaH_II/IH]>I.
2 STIE P VccnenoBaHre 0CoOBIX BH/[OB TypOOMAIIIVH: BETPSIK, CEFHEPOBO KOJIeCO. 8
p I/ICCJ'IQ,E[OBEIHI/IE Pa3/IMYHbIX crroco6oB 3dKPYTKHU JIOIIATOK I10 BBICOTE AJId
JIOIIaTOYHBIX
Typ60Ma]_HI/IH Pa3/IMUYHBIX TUIIOB.
MaAlllnH.
Pazgen 4.

3 IMotepu u KI1/] [MccnenoBanue cuctembl KITT st TypOOMAIIIMH Pa3/IMUHbIX TUIIOB. 8
Typ6OMaLHI/IH. TEOpeTI/IHECKOE HcciengoBaHve pa6OT]:I Typ6OMaH_II/IH]:I B peXXHMMe KaBUTallU.
Kasuranus.

Paspen 5.
Ocesrle

4 Uccnenosanue cucremsl KIT[] TypOUH pa3niyHbIX THTIOB. 8
HACOCHI,

TypOUHBI.
Paspen 6.
Pabora

5 Typ6OMaLHI/IH TEOPETI/ILIECKOE nccjiaenqoBaHue pa6OT]:I Typ60Ma]_LII/IH]:I Ha HepaCueTHOM )
Ha peXxume
HepaCyeTHBbIX
peXxumax.

Bcero 3a 6 cemectp 34
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3.3. CamocTosnTenbpHas padora crygenta (CPC)

No Homep 1 HauMeHOBaHUe pa3fea Oomem,
Copep>xaHue yueOHOro 3a/jaHus
n/n JUCHMIIUHBI 4acoB
Pazpen 1. OcHOBHBIE TUNBI CUCTEM
1 Yrny6eHHOoe U3yueHre MaTepUasIoB paszena 5
MUTaHUS.
Pasgen 2. Kunematnueckue
2 YrnybneHHOe W3yueHre MaTeprasioB pasfena 5
COOTHOLLIEHUSI JIONaTOUHbIX MalllUH.
3 Paspen 3. OcHOBHBIE ypaBHeHUs YinybneHHOe 3yUeHe MaTeprasioB pasfiena 10
TeOpUH JIOTIaTOYHbIX MalllVH. [ToaroToBKa K MpakTUYeCKOMY 3aHSITUIO
4 Paspgen 4. ITorepu u KITQ YrnybneHHOe U3yueHre MaTepUajIoB paszena 10
TypbomarH. KaBurarus. [ToaroToBKa K MpakTUYeCKOMY 3aHSITHIO
5 Pa3zpen 6. Pabora TypboMaliivH Ha YrnybneHHOe W3yueHre MaTeprasioB pasfena 10
HepacyeTHbIX peXXUmax. ITonroToBKa K MpakTUYeCKOMY 3aHSITUIO
Bcero 3a 6 cemectp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJINHBI
CEMECTP HEJE/IN CEMECTPA
12| 3 (4 5 6 |7/ 8 |(9]/10 11 12 (13| 14 (15|16 | 17
6 BP31 Bp34 | 4P| | BP34 | | 4P| Bomp. O3 | BP3/ BP31 AP | BP31

Ycii0BHBIe 0003HAYCHUSA:

e [IP — auarHOCTHUECKasi paboTa;

BP3/I — Boripocsl 1o paszeiny;
Bonp. JK3 — BOMpPOCHI K 3K3aMeHY.

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:

e UArHOCTUYECKas paboTa;
e BOMPOCHI TI0 pa3fieny;

¢ BOMPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. I1. Bacunees, B. M. Kyzpssues, B. A. Ky3Her0B. . OCHOBbI TEOPUU U PaCUéTa KUJKOCTHBIX
pakeTHbIX ABUrartesieit. M.: Boici. mik., 1993, 46 k3.

2. b. B. OBcsaHHUKOB, b. . BopoBckuii. Teopus ¥ pacuéT arperatoB MUTaHUs XKUJKOCTHBIX paKeTHBIX
nsurartesieit. M.: MammumHocTpoenue, 1986, 50 3k3.

3. B. Y. Bopoeckuii, H. C. Epitios, B. B. OBCSIHHUKOB. BEICOKOOOOPOTHBIE JIONIAaTOUHBIE HACOCHL. M.:
MamvHoctpoenue, 1975, 16 3k3.

4. M. B. [1o6poBonbCcKuid. . JKHAKOCTHBIE paKeTHbIe ABUrarend. OCHOBBI IpOeKTHpoBaHus. M.: M134-Bo
MI'TY um. H. 3. baymana, 2016, s51. pec.

5. M. E. Pyask. . OcHOBBI Teopuu jioniaToudbiX MamyH. CI16.5T'TY "BOEHMEX" um. [I. ®. ¥YcTHUHOR,,
2015, a51. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.
5.3. [lepuoguyeckue U3gaHus:
1. IBurare’is.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — BubnuoTteuno-uzgarensckuit eHTp BI'TY "BOEHMEX" um. [1.®.
YcruHoBa; — dyHpameHnTanbHast oubnuoreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBa;

2. https://urait.ru/ — T'naBHas — O6pa3oBarenbHas miatdopma FOpaliT. [Is By30B U CCy30B;;;

3. https://e.Janbook.com/ — 3BC Jlans;.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:

1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpeOyeTcsi.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. lHTepakTHBHas J0CKa.

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.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS JIOITIATOUYHBIX MALITNH

AnHoTanusa paboueii nporpaMMsl

Mucuynuaa TEOPUSA JIOITATOUHBIX MAIIUH siBisieTcss AUCIUIUTMHON 00s13aTe/TbHON YacTH
0/10ka 1 mporpaMMel MOATOTOBKM IO HarpasjieHuio 24.05.02 IIpoekmupogaHue agudayUOHHbIX U PAKenmHblX
odsueamesnell. [IMcLWIUIMHA peanu3yeTcs Ha (akyasrere A PakeTHO-KOCMMUECKOH TexHuku BI'TY
"BOEHMEX" um. [].®. Ycrunora kadenpoit A8 IBUTATE/IN U DHEPT'OYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-5 criocobHoCTh pa3pabarhiBaTh (pU3MUeCcKWe W MaTeMaTUdecKue MOJETA WCC/IelyeMbIX TPOIeCcCOoB,
ABJIEHUH U OOBEKTOB, OTHOCSIIUXCA K MPOGeCcCHoHaNbHON cdepe NesTeTbHOCTH /IS PellleHUs WHXKeHEePHBIX

3ajau.

CopepkaHve [JUCLMIUIMHBI OXBaTbIBaeT KDPYI BOMNPOCOB, CB3aHHBIX C H3y4YeHHWEeM TeOpeTHUYeCKHUX OCHOB
MPOEKTHPOBAHUS Pa3/IMUHBIX THIIOB JIOMATOUHBIX MaivH (JIM), BeiOopa Tuma u cxembl JIM, ee pacuera u
pa3paboTKy TexHUUeCKUX TpebOBaHMM K ee U3rOTOBJIEHUIO U UCIIBITaHUSIM.

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

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ BOMPOCHI TIO pa3fieny;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsATHsS (34 4.), camocTosiTe/bHas paboTta
crygenra (40 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEOPHS JIOITIATOUYHBIX MALITNH

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

OTBE€A€HHBIX Ha CAMOCTOATE/IbHYHO

paboTy cTygeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue padoThI Pexkomenjyemas 1uTeparypa prm:;NéKOCTB’
Pa3pen 1. OcHOBHBIe TUIIBI CHCTEM NUTAHHA.

YrnybneHHoe u3yueHne M. E. Pygsax. . OCHOBBI TeOpHH JIONIATOYHBIX MallIUH: 5
MaTeprasioB paszesna CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2015 (1)

Wroro no pa3geny 1 5

Pa3pen 2. KunemaTHueckye COOTHOLIEHMA JIONIATOYHBIX MAIIHH.

Yrny6sieHHOe U3ydeHHe M. E. Pynsx. . OCHOBBI TeOpHH JIONIATOYHBIX MallIUH: 5
MaTepuasioB pasjea CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2015 (2)

Wroro no pa3geny 2 5

Pa3pen 3. OcHOBHBIE ypaBHeHUs TEOPHH JIONATOYHbBIX MAIlMH.

Yry6neHHOe U3ydeHue b. U. bopogckuii, H. C. Epitios, b. B. OBCAHHUKOB.
Marepuasnos paszesa [loaroroska BbICOKOOOOPOTHBIE JI0TIAaTOUHbIE HACOCHL: M.: 10
K [IPAKTUYECKOMY 3aHATHIO MamumHocTtpoenue, 1975 (3)

Wroro no pasgeny 3 10

Pa3pen 4. ITorepu u KIIJI rypoomamun. Kapuranus.

Yriny6neHHOe n3ydyeHne b. B. OBcaHHuKOB, b. 1. boposckuii. Teopus 1 pacuét
MaTepuasioB pasziena [TogroroBka | arperaToB MUTaHUs )KUAKOCTHBIX PAKeTHBIX JBUTaTesIei: 10
K MPaKTUUeCKOMY 3aHITHIO M.: MaivHocTpoeHue, 1986 (4)

Urtoro no pasgeny 4 10

Paspen 6. PaboTa Typ6oMaIMH HAa HePaCYeTHBIX Pe)KUMaXx.

YrnybneHHoe U3yueHHe A. TI. Bacunses, B. M. KyzapsiBues, B. A. Ky3Helos. .
Marepuasos paszena IlogroroBka OCHOBBI TeOpUM U pacuéTa )KUAKOCTHBIX PAKETHBIX 10
K MMPaKTUYeCKOMY 3aHSITUIO naBurartesieit: M.: Boricr. mik., 1993 (8)

Wrtoro no pa3geny 6 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TEOPHSI JIOIIATOYHBIX MAIIIVH

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
e BOMPOCHI 10 paszeny;

e BOIPOCHI K 3K3aMeHY;

e 5K3aMeH.

Kputepuu oneHuBaHus

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

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! no pasjeny

KonTposb npoBoauTcs B hopme cobecesioBaHus], BK/IIOUaeT B ce0st OTBETI Ha TPU KOHTPOJIbHBIX
Bonpoca. OLjeHrBaeTCs MOJIHOTa ¥ Ka4eCTBO OTBeTa.
KoHTposb cuuTaeTcs npoiieHHbIM, eC/TU MPOLIEHT NPaBU/IBHBIX OTBETOB Ha KaKZbIi Bonpoc Boile 70%.
Bomnpocel no kaxxgomMy U3 paszenoB copepkatbcs B Y MK aucLUInIvMHeI.

Bompocsl K 3K3aMeHy
Boripocsl B cepefjHe BbIJAKOTCS MIperiofasaresieM AUCLIUILIMHBL B CepeiiHe ceMecTpa.

JK3aMeH

OK3aMeH NPOXO/IUT B (hOpMe OTBETOB HAa TEOPETHUECKHe BOMPOCHI TI0 OusieTy. OrleHUBaeTCs TOTHOTA U
TPaBWJILHOCTB OTBETA IO OWJIeTY, BK/IIOYAIIEeMY ABa BOTIPOCa.
«OTIMYHO»: TIPaBW/IBHBIM OTBET Ha BOIIPOCHI OuieTa ¢ MoHOTOM oTBeTa He MeHee 80% 10 Ka)KAOMY BOIIPOCY
1 OTBeTHI Ha 2-3 [0TIO/IHUTE/IBHBIX BOIIPOCA TMperofaBareisi U3 CIKUCKa BOMPOCOB CO CTEIeHbI0 MOTHOThI
otBeTa He MeHee 30% 10 KaXk7oMy BOMPOCY.
«XopolI110»: TIPaBWIBHBIM OTBET Ha BOMIPOCHI OWieTa C TIOTHOTOU oTBeTa He MeHee 80% 10 KaXKAOMY BOTIPOCY.
«YIOBIETBOPUTE/TEHO» : TIDABUJIBHBINM OTBET Ha BOTIPOCHI OWJIeTa C MOTHOTOM 0TBeTa He MeHee 60% 10
Ka’K[JOMy BOIIPOCY.
«HeymoBneTBOpUTeILHO» : TIPAaBU/IBHBIN OTBET Ha BOTIPOCHI OHieTa C MoyHOTOM oTBeTa MeHee 60% 110
Ka)X/IOMy BOIIPOCY.
KoMruiekT 5K3aMeHaI[MOHHBIX OH/IeTOB BXOAUT B cOCTaB Y MK IUCIMIIUHEIL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Bormpocs!
3 6 Pazpnen 1. OcHOBHBIE THIIBI CHCTEM 12 - 5 2 5 10 o
NUTAHUSA.
paszeny
Bormpocs!
3 6 Pazpnen 2. KunemaruuecKkue 12 - - 0 5 10 o
COOTHOIIIeHHUS JIONATOYHBIX MAIIMH.
paszeny
Paspen 3. OcHOBHbIe ypaBHEHUS TeOPUH Boripocer
3 | 6 [AeTS yp PHM I s | 15| 7 | 8 | 10 | 15 1o
JIONIAaTOYHBIX MAIIIUH.
paszeny
Bormpocs!
3 6 Pazpen 4. ITorepu u KII/I TypOoMaliuH. 23 | 13 5 8 10 15 o
KaBuTauus.
paszeny
Bormpocsl
o
paszeny,
3 6 [Pa3pgen 5. OceBble HACOCHI, TYPOUHBI. 13 | 13 5 8 0 25 Bompock!
K
3K3aMeHy
Bompocei
3 6 Pa3zjen 6. Pa6ora TypGoMaiiiH Ha » | 13| 5 8 10 75 o
HepacueTHbIX peKuMax.
paszeny
Bcero 3a 6 cemectp 108 | 68 | 34 34 40 100
Bcero no gucuminHe 108 | 68 | 34 34 40 100
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Kputepuu oneHuBaHus

OIIK-5
Bonpocbl omkpbimozo muna:
Ne 1
Bxo/iHast KpOMKa TypOWHHOU JIOMAaTKK MOXKET OBbITh 3a0CTpeHHAst
(«HOKeBasi») WM 3aKpyraeHHas. Korna oHM npuMeHstoTcs?

Ne 2 Yro xapakTepu3syeT K03 UIEHT OKPYKHOU paboThl LH.OTH (17151 TypOUHBI)?
Ne 3 YTo XapakTepusyeT KWHeMaTh4ecKasi CTelleHb PeaKTUBHOCTH OCEeBOM PeaKTHBHOM
TypOuHbI (pKOIAT)?
Ne 4
B kakux ciayuasx/0 ipu C2=0 (HeT ToTepb C BBIXOAHOM CKOPOCTHIO). (TAe
PT- TeTUIOBast CTeTIeHb PeaKTUBHOCTH)?

Ne 5
YKaxkuTe peKoMeH/[yeMble TerIoneperiaZibl B CTyTIeHH /IS aBUAL[MOHHBIX
TYpOUH CO CTYTIEHSIMU /IaBIEHUS

A PekomeHnsiyemoe Terio nepenafbl (Ai) : (250+270) KIpx/Kr;
Haubosnbime Ternonepenast: ; (320+350) KIPK/KT C TIOBBIIIIEHUEM
OKpY>KHOM ckopocT# Ao 380 Mm/c

b Pekomennyembie Terionepenazpbt A0 (400+500) KIHK/Kr 115t
OJJHOCTYIIEHYAThIX TYPOUH BOEHHBIX CAMOJIETOB C OKPY>KHOU CKOPOCThIO
1o 500 m/c

B Tennonepenazpi Ao (550-600) KAXK/KT ¢ OKPY>KHOM CKOPOCTBIO 10 550
M/C

I' Tennonepenazbl MeHee 200 KK/KT C yBeJTMUeHHEM YMUC/Ia CTyIleHei

Ne 6
BUTE YCI0BUA 11 JIBHOT UpPEeHNs B "KOCOM
Hasosure yciio eZleJIbHOrO pac e "KocoM" cpese
koH(y30pHOTO "Ccoria" (MmoTHOe UCITo/b30BaHue "Kocoro" cpesa)

A Xapakrepuctrka TeueHus (no [Ipanamito-Matiepy) coBnagaeT co
Cpe30M COT/Ia, @ 0CeBast COCTAB/ISFOILAs BLIXOJHON CKOPOCTH
(nepnieHUKYy/IspHAst QPOHTY PEIIeTKU) 10/DKHA ObITh PaBHA CKOPOCTH
3BYyKa MpH JAHHOW TeMrieparype

b Xapakrepuctuka Teuenus (o [Ipanarito-Maiiepy) coBrnaaeT C
MHHHMAJ/IbHBIM CEUeHHEeM, CKOPOCTh TIOTOKA PaBHA KPUTHUECKOM

B XapaKTepI/ICTI/IKa TIOTOKAd HAXOAUTCA MeXAY KPUTUUECKUM U BbIXOAHBIM
CeyeHUsAMHU. CKOpOCTL 1oToKa Oo/iblile KPHTHHECKOﬁ

I" PacipeHue 1oToKa Mpozo/bKaeTcs 3a KOCbIM cpe3oM. CKOpOCTb IT0TOKA
TIpeBbIIaeT KPUTUUECKYHO 3HAUUTe/IbHO

Ne 7 3anuinumTe BhIpa>keHue Jijist Xopt A1t TYPOUHBI CO CTYTIEHSIMU CKOPOCTH (KOJeCo
Kepruca)

A) yopt=cosal-@ /4
B) xopt=cosal-¢ / zvV2
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Ne 8

Ne 10

Ne 1

Ne 2

Ne 3

B) xopt=cosa1/2

I') xopt=(cosal)-@2z0000=(00001) 0/ 22, TAe z - UMCIO CTyTIeHei CKOpOCTH
Yo moHUMaeTcs 1oz, OKPY>KHOM paboToii TypOrHBI?

1 OHeprus, Tiepe/jaHHas Kojiecy efvHuIel Macchl (1 kr) pabouero Tena
2 Mo1HOCTE pa3BrBaeMast Ha OKPY>KHOCTH Kojeca
3 [elicTBUTe/IbHOE YMeEHbILIEHHe SHePTUH eIMHULIBI Macchl (1 kr) pabouero

TeJia, MPOLLIe/IIero yepe3 TypouHy

YMeHbIlIeHre KHHETUUECKOW SHEPTUM eTUHUIILI Macchl (1 Kr) pabouero Tesa B TypOuHe
UTo noHMMaeTCcs Mo, TeopeTuyeCKUM HaropoM Hacoca?

1. DHeprusi, niepeaHHast KosiecoM Hacoca 1 Kr paboueid xxugkocTy (1o ¢popmyie
Diinepa)

2.[lelicTBUTENBHOE TIPYpallieHre S3Hepruu 1 Kr paboueit KUJKOCTH, orpesieieHHOe T10
rapamMeTpaM Ha BbIXOJle M3 Hacoca U Ha BXOJle B Hero

3.¥YBenuueHue HOTEHHH&HBHOﬁ SHEPIrun XUJKOCTHU B KoJiece

4.YBenueHre KNHETUYECKON HEPIUH JXUIKOCTH B HacOCe

Uto Ha3bIBaeTCs "BeIpOXKAeHHEM" TIPOMUIS JIOTIAaTKHM U KaK MCITO/Ib30BaTh 3TOT
npo¢uss?

Bonpocsbl 3akpbimozo muna:

MeTo/ibI TIOBBIIIIEHHS] MOLITHOCTHOTO KT/l [IeHTPOCTPEMHUTETEHOU TYPOUHBI:

YBenuueHre KOH(Y30pHOCTH ME>K/IOIAaTOYUHOI'0 KaHasla;
Vi3ameHeHHe KMHeMaTHKU [1I0TOKA Ha BXOZle 3a CUeT yIJia aTaky;

N3menenre KuHeMaTHKY MOTOKa Ha BLIXO/Ie KOJIeca 3a CueT yria 3271, u
yBe/IMueHue pajuaabHON TIPOTSHKeHHOCTU CTYTIULIBI;

Vcrionb30BaHue TypOMHBI C TIOKPBIBHBIM JVICKOM.

Br16op Tuma pemieTki oceBoi TypOHHBI ¥ (DOPMBI MEK/IONIATOYHOTO KaHasa JJist
aBTOHOMHOM Typ6uHBI ¢ M1>2,0:

Pemtetku c nonatkamu. «b» 1 «B», TopMO)KeHHeM 10 MeTOAY NPSIMOTO CKauka,
KoH(y30pHO-A1(dY30pHBINM KaHaT;

PelieTku c jionaTkamy THUMa «A», peakTUBHas KOH(y30pHas;
AXTUBHOe pellIeTKU T0CTOSIHHOI'O CeueHus;
JuddysroHHbIe peleTky;

AKXTHBHBIE DeIlIeTKH CUCTeMbI CKauKOB B KaHasle.
OntrMasibHbIe MeTObI MOZIeTMPOBAHMS ITPY UCTILITAaHUSIX HaTyPHBIX TypPOOMAILIH:

WcnbiTanus YMEHBIIEHHBIX KOJ1eC ITpU CO6J'HO,ELEHI/II/I reomMeTpruyveCckoro HOAO6I/IH;
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No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

3ameHa HaTypHOTrO pabouero Tesa Ha MOZie/IbHOE.

Vcrionp30BaHre MO/Ie/TbHBIX PEXXUMOB PabOTHI CO CHUKEHHEM Urciia 000pOTOB C
TepecyeToM Ha HOMUHAIBHBIN PeKUM METOZIOM MapaboJibl MOJJ00HBIX PEKUMOB;

ITepeHOC pe3y/nETaTOB MCTILITAHUM OHOM HaTYPHOU MAllMHBI Ha APYTYIO € 00paboTkoi
pe3y/bTaToB KpUTEepPUsX B KpUTepUaabHON popme

Bri0op THMa pemeTKy 0CeBoOi TypOMHBI M POPMBI MEXK/IONIaTOYHOTO KaHaa JiIst
aBTOHOMHOU TypOuHBI ¢ M12>2,0:

Pemtetk ¢ nonatkamu. «b» 1 «B», TOpMO)KeHHEM TI0 METOZY TTPSIMOTO CKaukKa,
koH(py30pHO-AMDDY30PHBIN KaHaT;

PermieTku c jiornatkaMu TUMa «A», peakTUBHasi KOH(Y30pHas;
AKTUBHOe pelleTKH ITOCTOSIHHOIO CeYeHNs];
OuddysronHble peleTky;

AXTHBHEBIE pelieTK CUCTEMBI CKaYKOB B KaHaJIe.

I'maBHbIe TpeOGOBaHUS K FKCIIEPUMEHTATbHOMY MCC/IeZJ0BaHMIO PEILeTKH 0CEeBOM
TypOUHBIL:

YnobHoe TpaBepcHpoOBaHKe MOTOKA T10 IIary 1 BBICOTE JIONAaToK ¢ obecrieueHneM
PaBHOMEPHOCTH T0JIel CKOPOCTel U JaB/ieHul;

Jlerkasi cxema 00/10MauMBaHus ¥ U3MEHEHUS 3d430pO0B;

OnpefieneHre yTeuek yepe3 yIUIOTHEHUS.
Cnioco6sb1 yBesmuenusi okpy>kHoro KIT/T (NH) oceBoii peakTUBHOM TypOUHBI:

CHwxkeHue noTeps B kosiece 1 CA (pocT @; pocT )
YBesnmuenre ko3 duneHTa OKpy>kHO# pabote! (LH.0TH);
YBenuuenue kputepus X =U/Ca fo 0,8-0.9;

YBenuuenue pt Ao BemuuuH (0,4-0,5), co CHU)KeHHeM MOoTepb C BLIXOJHOU CKOPOCTHIO
Criocobbl TapUpOBaHKsI 0CEBBIX CHJ/I HA POTOPE PEAKTUBHBIX TyPOUHBI M TYPOUHBI CO
CTyTEHSIMU [laBJIeHHUS:

[IpumeHeHMe pa3rpy30UHBIX YCTPOUCTB (Tuma APY).

OTBepcTusi B AUCKaX TYpOUH C yCTaHOBKOM KOJIbLIEBBIX YIJIOTHEHUH Ha Beixoge CA u
Ha/ 6aHJKHBIMH MO/IKAMHU. YCHIIEHHe OTI0p poTopa (CrielyanbHble KOHCTPYKLIUH).

Hawubonee rpocToii criocob moyyeHHss MUHUMAJIBLHO IOMYCTUMOM BBICOTBI JIOTIATKU B
ocepoii TypouHe hi>=10 mm:

YMeHbllleHNe CTelleH! NTPUHLUINATBHOCTH KOJIeca «&».
YBenuuenue crereHu (K03¢d).) OBICTPOXOAHOM «nSt»

N3menenne kpurepus x =U/Ca.

Crioco6bl yMeHbIIIeHHST KOHLIEBBIX (BTOPHYHBIX) TIOTEPh B ME>K/IONIATOYHOM KaHasie
aKTHUBHO 0CeBOM TYpOHHBI:
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YMeHbIlIeHHE YI71a aTakK| Ha BXOJE,;

yMeHblIIleHue yria u3ruba npodus (yron 0);

MpUMeHeHUs Kojieca 6e36aH/aKHbIX T10/I0K;

yBesmMueHue otHorenus hi/b>3.0, rae b — mmprHa periietku, hit - BbIcOTa JI0MATKK;

3a cuet YMeHbIIeHWA Be/TMUNHbI b.

No 10 Kakas 13 nprBeieHHBIX HIKe CUJI He CO3/jaeT MOMEeHTa OTHOCUTEJIBHO OCH Bpall|eHus B
0CeBOM JIOMaTOYHOM MallliHe

1) PaBHOgelCTBYyOII[ast cra peakiuy otoka R=Rx+Ry
2) [MogbemHas cuna Py
3) Okpy»KHasi COCTaB/IsAOLLasi TOABEMHOM CUiibl Pu

4) Kopuonucosa cuia Fxk u cuna Pz
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