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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA JIOITATOYHbBIX MAIIINH

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk paboueit
MPOrpamMmeI

24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH

HDOCKTI/IDOBGHI/IE dBHALIMOHHBIX /:[BI/lFaTEJIEﬁ H JHepreTuYeCKMux yCTaHOBOK

Cnenpanurer

OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB

a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o

B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B

o= O ani

=

E S| 2 S i M = 2 2w
= RS = < = o) ===
o B |B8F| & < | E s 2 o 3 =2 |59
S 8 K| g | o S | &x% | Y 2| o = S =< XE
g | = 2 T & oK =E , S | dE
O |EE| B Q| & £2/EZ| ¢ g | & | =EE B¢

& E | 0% | ¥< ) o 5o | &

g% 2 2E | £° O S | &5 |E

S < = & & M4 X

a2 | H = = > > S <

o 5 X < /m
3 6 3 108 68 34 0 34 40 0 0 40 9K3

Cankrt-ITetepOypr
20 r 25576




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

IIporpamMmmy cocTaBuIu:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
Bacunesckuii Imutpuii Onerosud, K.T.H., JOLIEHT

Kadenpa A8 IBUT'ATEJIM U SHEPTOYCTAHOBKMU JIETATEJIBHBIX
AIITITAPATOB
Kupmmna Anéna AHJipeeBHa, CTapLIWi MpernojaBaresib

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka
paboueii mporpammel A8 JIBUTATEJIA 1 DQHEPT'OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomumii kKadeapoi JlesuxuH A.A., K.T.H., JIOLI.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

A8 ABUTATEJ/IN 1 DHEPI'OY CTAHOBKU J/IETATEJ/IbHBIX AIIITIAPATOB

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




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:

ITICK-1.3 — criocoOHOCTH BBITIONHSATE PACUETHI TIPOCTHIX CUCTEM, JIeTajiell U Y37I0B

IICK-1.7 — cnocob6HOCTh MPOW3BOAUTH TMOMCK, CUCTEMAaTW3UPOBaTh W AHAIW3WPOBATh HMH(MOPMAIMIO 10
KOHCTPYKTUBHBIM W CXEMHBIX peLIeHUsIM CYIIeCTBYIOLIMX JBUraTesiell JieTaTe/lbHbIX armnapatoB U HX
3JIEMEHTOB

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
IICK-1.3

3HAHUA:

PacuéTbl OCEBBIX CHJ, [EMCTBYIOIIMX HAa jOCHOBHBIE Y3/bl JBUratesis, OasaHCOBBIE OJHOMEPHBIE
pacueTsl cTyreHel TypboMalluH. ;

YMeHus:

MIPOBO/IMTDH MPOEKTHBIM M TTOBEPOUHBIM pacyeT JIoNaTouHbIX MamuH (JIM); BBIMOTHAET 4epTex 00IIero
Buga JIM;;

HaBbIKU:

MpOBeIeHNs1 TPOEKTUPOBOYHBIX PACUETOB U OCHOBBI KOHCTPyHpoBaHus JIM..
ICK-1.7

3HAHUA:

OCHOBHBIE TeOpeTHUeCKHe U MpaKThUecKue TIOHSITUS U CBeJieHUs], KOTOPble OTHOCSTCS K JIOTIaTOUHLIM
MaiHam (JIM). CoBpeMeHHbIe cxeMbl JIM U UX ye/bHbIE XapaKTEPUCTUKH. 0COOeHHOCTH paboThl JIM;;

YMEHUsL:

BbIOMpATh THM U cxeMy JIM;

HABbIKU:

pa3paboTKy TEXHUUECKUX TPeOOBaHUH K U3roToB/eHut0 JIM U ee UCTIBITAHUSM.



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.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIIMAJIBHOCTD.

Copep>xaHre AUCIMIVIMHBI SIBJISIETCS OCHOBOM [si ocBoenusi aucuuiimd: MOJEJIMPOBAHUE
BBICOKOTEMIIEPATYPHBIX IIPOIIECCOB B BP, MOJE/IMPOBAHUE IIPOLIECCOB B
JIOITATOYHbBIX MAIIINHAX, ITEPCITEKTUBHBIE NIBUTATE/IBHBIE YCTAHOBKH, CXEMbI 11
KOMIIOHOBKMX BP, XNMMUWYECKAfI TEPMOJMHAMUKA W TEOPUSA TI'OPEHUS,
ABTOMATUKA U PEI'YJIMPOBAHUE, TPOEKTUPOBAHUE U KOHCTPYUPOBAHUE KAMEP
CI'OPAHUS TA3OTYPBEMHHBIX JIBUTIATEJIEN, PACUET U IMPOEKTUMPOBAHUE ATPETATOB
BPA.

[TpesBapuTebHBIE KOMITETEHLMH, COPMUPOBaHHbIE Y 00yUaroOILerocs 0 Hayasa W3yueHuns JUCLATUIAHBL:
¢ TICK-1.7 — CriocobeH Mpou3BOIUTh TIOUCK, CUCTEMATH3UPOBATh M aHAIM3UPOBAaTh MHMOPMAIHIO TI0

KOHCTPYKTUBHBIM U CXE€MHbIX pEIlIeHUAM CYyILeCTBYOLNUX /:[BHF&TEJIEP’I JIeTaTeJIbHBIX allllapaToOB U UX
3JIEMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHyeckune
3aHATUA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.3

TICK-1.7

Pa311en 1. OCHOBHBIE THIIBI CHCTeM MUTaHusA. OCHOBHBIE THUITbI CUCTEM MTUTAHUS.
HasHaueHue 1 06/1aCTH NPYMeHeHHst TH/PaBINYeCKUX MalliiH Ha Gopty JIA. Buspl
TrU/ipaBjMyeCKUX MallliH.

19

12

4]

Paszienn 2. OCHOBHBIE y3/Ibl Fa30TYPOMHHBIX ABHraTe/Ieii H MX XapaKTepHCTHKH.
KuHemaTuueckue COOTHOLLEeHHs: TypOOMallKH (T/1aHbl CKOPOCTe# TypOUH, HACOCOB).
DreMeHTapHasi CTyneHb TypOoMaruyHel. JlonarouHasi perieTka TypOOMaIIUHbL.
Jlomarka Typ6oMaliHbI Kak 0CHOBHO# paGounii y3es. CoruioBoii u pabounii BeHerj -
OCHOBHBbI€ 3aKOHBbI /]eHCTBYIOLIYIO Ha JIONATKy B COCTaBe POTOpa.

16

15

15

Paspen 3. OcHOBHbIe ypaBHEeHHsI TEOPHH JI0NAaTOYHBIX MamMH. CHioBoe
B3aUMO/IeCTBHE JIONATOK Kosieca ¢ pabounm TesioM. Pusrueckre MoJeIn
LUPKY/ISLK pabouero Tesa. 3aKOH COXPaHeHHsl SHEPIHH /i/Is TEUeHUST XKUKOCTH
OTHOCHUTE/TbHO PaBHOMEPHO BpAIAlOIUXCst KOOpAUHAT. CTaTHueCcKuii 1
JIMHaMHYeCKUI Haropel KoJleca.

20

13

15

15

Paspen 4. ITorepu u KIIJ| Typ6omamms. KaButanusi. OCHOBHBIE ypaBHEHHsI

JIOMATOYHBIX MalyH. OCoGeHHOCTH PpajranbHbIX (AuaroHanbHBIX) U OCEBBIX MALIKH.

23

16

15

15

Paspen 5. OceBble Hacochl, TypOuHbI. OceBble HacoChl. Typ6uHbl. OCHOBHbIE
XapaKTepUCTHKK TYpOUH. TypOHHBI CO CTYNEHSIMU JaB/eHust U TypPOUHbI CO
CTymneHsiMH CKOpocTH (koseca Keptica). PacnipesienieHue ra3ojiHaMuuecKix
rapaMeTpoB 10 [JIMHe TPAKTa.

17

12

15

15

Pa3paen 6. Pabora TypGoMalunH Ha HepacueTHbIX pexuMax. Pabora Typ6omarna
Ha HepacyeTHBIX pexumax. Pabora TypGomalinH Ha HepacueTHbIX pekuMax. Pabora

6 JIONaTOYHOM MalllMHBI B PeKMMe KaBUTaLMK U CyrepKaBuTaL{id. OCHOBHbIe 13 6 3 3 7
CBe/IeHHs1 O MPUUMHAX HEYCTONUYMBOM paboThl U 0 BU/IaX HEYCTOHUMBOCTH

KOMITPeCCOpPOB.

25

25

Bcero 3a 6 cemecTp 108 68 34 34 40

100

100

Bcero no AucuuIinHe 108 68 34 34 40

100

100

3.2. AyATOPHBII NPAaKTUKYM

Homep n
HauMeHOBaHHe
pasjena
JUCIUI/INHBI

Tema MNPAKTHYE€CKOIr'o 3dHATHUA

Oo0nem,

ayp,.
JacoB

Pasgen 1.
OCHOBHbBIE TUIIBI
CUCTEM TIUTAHUS.

HOCTPOE‘HI/IE I1JIaHOB CKOpOCTEﬁ JIOMAaTOYHBIX MalllMH PAa3/IMYHBIX TUIIOB.

Pasgen 2.
OCHOBHBIE y3JIbI
ra3oTypOUHHBIX
[BUTaTenel u ux
XapaKTepUCTUKHU.

HOCTPOEHI/IE I1JIaHOB CKOpOCTeﬁ JIOTIATOUHBIX MAIIWH Pa3/IMUHBIX TUIIOB.

Pazgen 3.
OCHOBHEIE
ypaBHEHUsI
TeOpUU
JIOIIAaTOYHBIX
MaIllKH.

HWccnenoBaHue yacTHBIX CTydyaeB ypaBHeHuUst Diinepa. VccienoBaHue
(bu3nueCcKUX Mojesiel UPKY/ISIUA pabouero Tesia B Koiece
TypbomanuHel. MiccnefoBanre 0coObIX BU/IOB TypOOMAIIIVH: BETPSIK,
cerHepoBO Koseco. MccenoBaHye pa3iuyuHbIX CTIOCO00B 3aKPyTKU
JIOTIATOK TI0 BBICOTE /151 TYpOOMAIIIMH Pa3/IMYHbBIX TUIIOB.

Pasgen 4. ITorepu
u KIT/JJ
TypOOMaIuH.
Kasurarnjus.

HUccnenoBanue cructemsl KT a1 TypOOMaIvH pa3ndyHbIX THIIOB.
Teopetryeckoe vicciefoBaHre paboTe TypOOMAILIMHEI B PeXXUMe
KaBUTaL[UU

Pasgen 5. OceBbie
HACOCHI,
TYpOUHBI.

UccnenoBanue cucteMsl KIT/T TypOWH pa3MyHBIX TUTIOB.

Pasgen 6. Pabora
TypOOMaIvH Ha

TeopeTnyeckoe vccefoBaHre paboTbl TYpOOMAIIMHEI Ha HePaCYeTHOM
pexume

25576




HepaCyeTHBbIX

peKumax.
Bcero 3a 6 cemecTp 34
3.3. CamocrosiTennbHas padora crygenrta (CPC)
No Homep 1 HaumeHOBaHUe pa3jesa O0newm,
Cojep>kaHue yueOHOro 3a/jaHus
n/n AUCLHITHHBI 4acoB
Pazgen 1. OCHOBHBIE TUTIBI CUCTEM
1 Yry6nieHHOe U3yUyeHHe MaTeprasoB paszena 7
MTUTaHUS.
2 Paspen 2. QCHOBHHE Y3/Ibl 30Ty OUHHBIX YrnybneHHOe M3yuyeHHe MaTeprasioB paszesa 7
JiBUTaTe/Iel U UX XapaKTepUCTHKU.
3 Pasgen 3. OcHOBHBIE ypaBHEHUs TeOPUU Yrnyb6reHHOe W3yueHre MaTeprasoB pasjena -
JIOTIATOYHBIX MAllVH. IToaroroBka K IpakTUYeCKOMY 3aHSATHIO
4 Paszen 4. TTorepu u KIT/T Typ6omariiviH. Yry6sieHHOe U3yUyeHHe MaTepHasioB pasZena v
Kasuranys. IToaroroBka K IpakTUYeCKOMY 3aHATHIO
5 |Paszen 5. OceBBie HAaCOCHI, TypGHHBL CamocTodTe/IbHOE U3y4YeHre MaTepuanoB 5
paszena
6 Pa3zpen 6. Pabora TypboMaliivH Ha YrnybneHHOe W3yueHWe MaTeprasioB paszena v
HepaCyeTHbIX Pe)KUMax. ITogroroBka K NpakTUYeCKOMY 3aHATUIO
Bcero 3a 6 cemectp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNUCLHUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1|2 3 4|5/ 6 |7 8 9| 10 11 12 13 (14| 15 16 17
6 BP3/[, AP BP3/1 [P | BP3[1 BP3/] BP3 | 4P | BP3[

YcnoBHbIe 0003HAYEHUS:
e [IP — aparHOCTHUECKasi paboTa;
e BP3/I — Bonipockl 10 pasgeny.

TEKyluHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOAUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOIPOCHI TIO pa3fieny.

HpOME)KYTO‘lHaH dTrTecTalus IIpOBOJUTCA
® DJK3dMeH.

B (hopMax:

25576




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. VlHo3emueB, M. A. HuxamkuH, B. JI. Cangpankuii. OCHOBBI KOHCTPYMPOBAaHNS aBUALJMOHHBIX
JBUrareseii v sHepreTUueCKux ycTaHoBoK. T. 1 OOuiue cBegenusi. OCHOBHbIe TTapaMeTphl M TPeOOBaHMsI.
KoncrpykTuBHble u cunoBbie cxembl. BI'TY "BOEHMEX" um. [. ®. YctuHosa, 2008, 35. pec.

2. B. Y. Bopoeckuii, H. C. Epinos, b. B. OBCSIHHUKOB. BEICOKOOOOPOTHBIE JIONIAaTOUHBIE HACOCHL. M.:
MaiuvHocTpoeHnue, 1975, 16 3k3.

3. B. E. Muxarnbiies, B. [I. MonsikoB. . Teopust U MPOEKTUPOBaHUE ra30BoM TypouHel. M.: M3a-80 MI'TY
uM. H. D. baymana, 2020, s51. pec.

4. K. B. Xo/ueBHUKOB. Teopus ¥ pacyéT aBUaLlMOHHBIX JIONIATOYHBIX MallvH. M.: MamuHocTpoeHue,
1970, 5 3K3.

5. M. B. To6poBosibcKuii. . JKMKOCTHBIE pakeTHbIe ABUraTesid. OCHOBBI MPOeKTHpoBaHus. M.: V3a-Bo
MI'TY um. H. 3. baymana, 2016, 3. pec.

6. M. E. Pyzask. . OcHoBBI Teopu# joratouHbix MaivH. CIT16.BT'TY "BOEHMEX" um. [I. ®. YCTHHOBS,
2015, 26 3K3.

7. 1O. B. AnuckeBuy, A. A. JleBuxuH. . OcHOBBI ycTporicTBa 1 Teopur JKP/I. CI16.BT'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2016, 26 3k3.

5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:
He Tpe0yeTcs.
5.3. Ilepuoguueckue U3gaHus:
1. Buraresns.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — Bubnroreuno-uzgarensckuii neHTp BI'TY "BOEHMEX" um. [1.®.
YcruHoBa;; — PyHgamenTanbHas oubmuoreka BI'TY «k BOEHMEX» um. I.®. YcTuHOBa;

2. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. [/11 By30B U CCy30B;;

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

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast aiektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37nekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLoHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLMOHHBIN TIOPTa TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.
5.5. TIporpamMMHoe obecrieueHue:
He TpebyeTcsl.

5.6. H(dopmalioHHbIe TEXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. 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. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



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:
TTCK-1.3 criocoGHOCTh BBITIOHATD PACUETHI MPOCTLIX CUCTEM, JieTasell v y3/10B;
[ICK-1.7 crmocoOHOCTb TPOU3BOAUTH TIOMCK, CHCTeMAaTH3WPOBaTh W aHAIM3UpOBaTh HWH(OPMAIMIO TI0
KOHCTPYKTUBHBIM M CXEMHBbIX pelleHUsM CYLeCTBYIOIIMX JBUrareseld JjeTaTe/bHbIX ammnapaTtoB U MX
JIEMEHTOB.

Co;[epx(aHHe AWCHUITIMHBI OXBAThIBA€T KPYT' BOIIPOCOB, CBA3dHHBIX C CBA3dHHBIX C U3yUeHHWEM TeOpeTHUeCKHUX
OCHOB TIPOEKTHUPOBAHUA PA3/IMYHBIX TUITOB JIOTIATOUHBIX MAllIWH (HM), BLI60pa THUIIA U CXeMbI HM, €e pacueTa
n pa3pa60TKH TeXHUUYeCKHUX TPE6OB8HHﬁ K ee M3roTOBJ/IEHWIO 1 UCIIBITAHUAM.

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

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI 110 Pa3zeny.

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/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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.

HaumeHnoBaHue PexoMeHIVeMas IHTeDaTyDa TpyRoeMKOCTB,
paboThI Ay patyp yac.
Paspen 1. OcHOBHBIE THIIBI CHCTEM NMMUTAHMSA.
A. A. VHo3emuieB, M. A. HuxamkuH, B. JI. Cangpaukuii. OCHOBBI

Yrny6nenHoe KOHCTPYMPOBaHHUs aBUALIMOHHBIX JABUraTesieil U SHepreTuyecKux
H“3yueHue ycraHoBok. T. 1 O61iue cBefienyss. OCHOBHBIE TAPAMETPHI U 7
MarepuasioB pasjesa TpeboBanus. KOHCTPYKTHBHBIE U CUIOBBIE cXeMbl: BI'TY

"BOEHMEX" um. [I. ®. YctuHoBa, 2008 (1)

Wroro no pazzeny 1 7

Paspen 2. OcHOBHBIE y3/1bl Fa30TYPOMHHBIX ABUraTe/Iel H HX XapaKTePHCTHKH
Yenybnentoe K. B. XoniueBHUKOB. Teopusi U pacuéT aBUaLlMOHHBIX JIOTTATOUHBIX
u3yyeHue M 7
MarH: M.: MammmHoctpoenue, 1970 (3)

MaTepuasioB paszesna

Wroro no pasgeny 2 7

Paspen 3. OcHOBHBIEe ypaBHEHUS Te€OPHH JIONATOYHBIX MAIIMH.
YrnybneHHoe
usyaenme b. U. Bopogckuii, H. C. Epmios, b. B. OBCAHHUKOB.
MaTepuasoB pasjena .
TIoATOTOBKA K BricOK0OOOPOTHEIE JI0TIAaTOUHBIE HACOCHL: M.: MallluHOCTpOoeHHe, 7
1975 (4-5)

TPaKTUUeCKOMY
3aHATUIO

Wrtoro no pasgeny 3 7

Pazpen 4. ITorepu u KII/I rypoomamnun. Kapuranus.

YrnybneHHoe
U3yuyeHue M. E. Pygsk. . OCHOBBI TeopuH jionaTouHbix MamvH: CI16.BT'TY
MaTepuasioB pasjea "BOEHMEX" um. [I. ®@. YctuHoga, 2015 (6) 7
ITogroroBka K B. E. Muxansbues, B. [1. MonsikoB. . Teopusi U TIpOEKTUPOBaHUE
NIpaKTU4eCKOMY ra3oBoii Typounsl: M.: M3a-Bo MI'TY um. H. 3. Baymana, 2020 (3)
3aHATUIO

Wrtoro mo paspeny 4 7

Pazpen 5. OceBble HACOCHI, TYPOUHBI.
S:;{%;?:TEHBHOE FO. B. AnuckeBuy, A. A. JleBuxuH. . OCHOBBI YCTPOMCTBA U TEOPUH 5
JKPI: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2016 (3)

MaTeprasoB paszesna

Wrtoro no pasgeny 5 5

Paspen 6. Pabora Typ6oMaIIMH HAa HePaCYeTHBIX Pe)KUMaXx.

YrnybnenHoe
H3yyeHue
MarepuanoB paziena | M. B. [Jo6poBoibCKui. . JKUIKOCTHBIE pakeTHbIe ABUTaTe . OCHOBBI -
IToproroBka K npoektupoBanusi: M.: N3a-so MI'TY um. H. O. baymana, 2016 (8)
NpaKTU4eCKOMY
3aHATUIO

11
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Wroro no pasgeny 6 7
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHSI JIOIIATOYHBIX MAILIIVH

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e BOMPOCHI 10 paszeny;
e 5K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

Bomnpocsl o pasjeny

KonTponb nipoBogutcs B popme cobeceioBaHusl, BK/ItOUaeT B ce0st OTBETHI Ha TPYU KOHTPOJIbHBIX
Borpoca. OLeHuBaeTCs IOJHOTA M KaueCTBO OTBETa.
KoHTposib curTaeTcst MpOeHHbIM, eC/Id NPOLIeHT NPaBUIbHBIX OTBETOB Ha KaKJbld BOoNpoc BhIie 70%.
Bormpocs! no kaxxzomMy U3 paszenos cogepkarbcs B Y MK aucLuIiivHel.

JK3aMeH

DK3aMeH MPOXOJUT B (hOpMe OTBETOB Ha TEOPETHUECKHe BOMPOCHI 10 OuieTy. OrieHUBaeTCs TOTHOTA U
TPaBWJILHOCTB OTBETA 0 OWJIeTY, BK/IIOYAOIIeMY ZiBa BOTIPOCa.
«OTAMYHO»: TIPaBW/ILHBINM OTBET Ha BOIIPOCHI OuieTa ¢ MoHOTOM oTBeTa He MeHee 80% 10 Ka)KA0My BOIIPOCY
1 OTBeTHI Ha 2-3 [0TIO/IHUTEIBHBIX BOITPOCA TMperofaBareisi U3 CIKUCKa BOMIPOCOB CO CTEIeHbI0 MOTHOThI
otBeTa He MeHee 30% 10 KaXkZoMy BOMPOCY.
«XopoI110»: TIPaBWIBHBIM OTBET Ha BOMPOCHI OWieTa C TIOTHOTOM oTBeTa He MeHee 80% 10 KaXKOMy BOTIPOCY.
«YIIOB/IETBOPUTE/ILHO» : TIPABU/IbHBIM OTBET Ha BOMPOCHI OuieTa C MoJHOTOMH oTBeTa He MeHee 60% 110
Ka’K[JOMy BOIIPOCY.
«HeymoBneTBopUTeIbHO» : TIPAaBU/IBHBIN OTBET Ha BOTIPOCHI OMIeTa C MoyTHOTOM oTBeTa MeHee 60% 110
Ka)X/IOMy BOIIPOCY.
KoM1u1ekT 5K3aMeHaI[MOHHBIX OH/IeTOB BXOAUT B cOCTaB Y MK JUCIMIIUHEIL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Bormpocs!
3 6 Paspen 1. OcHOBHBIE THIIBI CHCTEM 19 | 12 - 5 - 15 | 15 o
NUTaHMUs.
paszeny
Paspen 2. OcHoOBHBIE y3/1bI Bormpocs!
3 6 |ra3oTypOMHHBIX JBHUTraTETeH U UX 16 9 4 5 7 15 | 15 o
XapaKTepUCTHKH. pasgeny
Bormpocs!
3 6 Paspen 3. OcHOBHbIe ypaBHeHUSs 20 | 13 8 5 - 15 | 15 o
TeOpHH JIONATOYHBIX MAIlIMH.
paszeny
Bormpocsl
3 6 Paspen 4. ITorepu u KIIJ| 23 | 16 8 8 7 15 | 15 o
Typ6omamms. KaBurarus.
paszeny
Bormpocsl
3 6 |Pasgen 5. OceBble HACOCHI, TYpOUHBL. | 17 | 12 4 8 5 15 | 15 o
paszeny
Bormpocsl
3 6 Pazgen 6. Pa6ora Typ6oMaiuuH Ha 13 6 3 3 7 25 | o5 o
HepacueTHbIX pe)XxuMax.
paszeny
Bcero 3a 6 cemectp 108 | 68 | 34 34 40 | 100 | 100
Bcero no guciuinHe 108 | 68 | 34 34 40 | 100 | 100
14 25576




Kputepuu oneHuBaHus

IICK-1.3
Bonpocbl omKpbimozo muna:
Nel BxofiHast KpoOMKa TypOWHHOM JIOTIaTKU MOXKET OBbITh 3a0CTpeHHas
(«HOKeBasi») WM 3aKpyIyieHHas. Korga oHu npuMeHsIoTest?
Ne 2 Yro xapakTepu3syeT K03 UIEHT OKPYKHOU paboThl LH.OTH (17151 TypOUHBI)?
Ne 3 Uro xapakTepusyeT KUHeMaTHuecKasi CTelleHb PeakTUBHOCTH OCeBOM peakTHBHON
TypbuHbI (pKOIAT)?
Ne 4
B kakux ciayuasix/0 ipu C2=0 (HeT 1oTeph C BBIXOAHOM CKOPOCTEIO). (Te
pT- TeIJI0Basi CTereHb PeaKTUBHOCTH)?

Ne 5 YkakuTe peKoMeH/lyeMble TeTUIONeperna bl B CTYTIeHHU /IS aBUALIMOHHBIX TYPOWH CO
CTYTIEHSIMU JIaBJIeHUST

A Peromengyemoe Terio niepemnazbi (Ai) : (250+270) kmpx/kr; Haubonbiime
Terionepenabl: : (320+350) KAXK/KT ¢ TIOBLIIIIEHHEM OKPY>XHOM ckopocTu o 380 m/c

b Pekomenpyemsble Terionepenazbl A0 (400+500) KIK/KT 47151 OAHOCTYIIeHYaThIX
TypOHH BOEHHBIX CAMOJIETOB C OKPY>KHOM CKOpPOCThO /10 500 M/C

B Tennonepenazp! 0 (550-600) KAXK/KT € OKPY>KHOUM CKOPOCTBIO 0 550 m/C

I' Tennoneperiazbl MeHee 200 KIK/KT C yBeJTMUeHUEM UMC/Ia CTyTIeHeH
Ne 6
HazoBuTe yc/ioBYs NpefensHOro paciuvpeHus B "'KocoMm" cpese
koH(y30pHOro "coruia" (TIOHOe UCIO/b30BaHKe "Kocoro™ cpesa)

A Xapakrepuctuka TeueHus (1o ITpanariro-Maiiepy) coBmazaeT co
Cpe30M COT/1a, @ 0CeBast COCTABJISFOIAS BHIXOJHON CKOPOCTH
(meprieHIUKYy/IsipHas (PPOHTY peIieTKH) J0/KHA ObITh paBHA CKOPOCTH
3BYyKa IpU JAHHOM TemriepaType

b Xapakrepuctrka TeueHus (o [Ipanarato-Maiiepy) coBnagaet C
MHUHHMa/IbHBIM CeueHreM, CKOPOCTh IMI0TOKA PaBHAa KPUTHYECKOM

B XapakrepucTHKa IM0TOKa HaXOJUTCS MeX/y KPUTUUECKHUM U BHIXOAHBIM
ceueHusiMu. CKOPOCTb TIOTOKA OOJIbITIE KPUTHYECKOU

r PEICI_L[I/IpeHI/Ie IMMOTOKa IPOA0/DKAETCA 3a KOCBIM CPpe30M. CKOpOCTI: TIOTOKa
MpeBhIMIaeT KPUTHUECKYIO 3HAUUTE/IBHO

Ne 7 3anuInmTe BEIp@KEHUE J/Is1 XOpt /11 TYPOMHBI CO CTYTIEHSIMU CKOPOCTH (KOJIeCO
Keptuca)

A) yopt=cosal:@ /4
B) yopt=cosal-@ / zV2
B) xopt=cosa1/2

I') xopt=(cosal)-@2z0000=(00001) 0/ 22, TAe z - UMCIO CTyTIeHel CKOPOCTH
Ne 8 Yrto moHUMaeTcs oz, OKPY>KHOM paboToii TypOWHBI?

1 OHeprus, Tiepe/jaHHas KoJiecy efivHuIed Macchl (1 kr) pabouero Tena

2 MolHOCTh pa3BHUBaeMasi Ha OKPY>KHOCTH KoJieca
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3 lelicTBUTEILHOE YMEHBITIEHUe SJHEPIUU eJUHUITBI Macchl (1 Kr) pabouero
TeJIa, MPOLLe/Iero yepe3 TypouHy

4. YMeHbllIeHHe KUHEeTHUeCKOH SHePryuu eJMHULbI Macchl (1 Kr) pabouero
Tesia B TypOuHe

Ne 9 UTo rnoHMMaeTCs Moj, TeopeTHYeCKUM HarlopoM Hacoca?

1. DHeprus, niepefaHHast KosiecoM Hacoca 1 Kr paboueid xxugkocTy (1o ¢popmyre
Diinepa)

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

3.¥YBesmmueHue MOTEHIUATEHON YHEPTHH KUAKOCTH B KOJlece

4.YBenuueHre KWHETUYECKOM IHEPTUU KUJIKOCTH B Hacoce

Ne 10 Uto Ha3bIBaeTcs "BbIpOXKAeHHeM" TIPOQUIS JIONaTKU U KaK UCIOIb30BaTh 3TOT
ripousin?
Bonpocbl 3akpbimo2o muna:

Ne 1 MeTozbI TIOBBILLIEHHUST MOLTHOCTHOTO KI1/ LIEHTPOCTPEMHUTETEHOM TYPOUHBI:

YBenuueHne KOH(PY30PHOCTH MeKJIONIAaTOYHOTO KaHasa;
W3MeHeHre KMHeMAaTUKY TIOTOKA Ha BXOZe 3a CUeT yIJia aTaku;

N3menenve KuHeMaTHKy IMOTOKA Ha BBIXO/le KOJieca 3a cueT yriia [32/1. U yBeJuueHue
paJyanbHON NMPOTSHKEHHOCTH CTYITULIBL;

Vcronb30BaHue TypOUHBI C TIOKPBIBHBIM IMCKOM.
No 2 Boi60p THIIa peleTKr 0CeBoi TypOUHbI 1 (POPMBI MEK/TONIATOYHOTO KaHasa st
aBTOHOMHOM TypOuHBI ¢ M1>2,0:

PerteTk ¢ nonatkamu. «b» 1 «B», TOpMO)XKeHHEM TI0 METOZy TIPSIMOTO CKaukKa,
KoH(y30pHO-1U(Y30pHBIA KaHa;

PelrieTKH C JIonaTKaMu TUtia «A», peakThBHast KOH(Y30pHasi;
AXTHBHOE pellIeTKH IMOCTOSHHOTO CeueHHus;
JuddysronHbIe peleTky;

AKTHBHbBIE DellleTKU CUCTeMbI CKauKOB B KaHale.
Ne 3 OnrtrmasnbHbIe METO/bI MOJIe/TAPOBAHUS TIPH UCTIBITAHUSX HATYPHBIX TYyPOOMAIIIVH:

VcribITaHUs yMeHBILEHHBIX KOJIeC TIpU COOMI0ieHUH TeOMeTPHUUeCKOTo Mofi00wsT;
3ameHa HaTypHOro pabouero Tesa Ha MOfie/IbHOe.

Hcrnonb3oBaHre MOZIe/IbHBIX PeXKMMOB paboThbI CO CHI)KEHHEM UKc/ia 000pOToB €
repecyeToM Ha HOMUHA/IBHBIN PeKUM METOZI0M TapaboJibl MoJ00HbBIX PE>KUMOB;

ITepeHOC pe3y/IbTaTOB UCTILITAHUM O/IHOM HAaTYPHOM MaIlMHBI Ha APYTYI0 ¢ 06paboTKoi
pe3yJIbTaTOB KPUTEPUSIX B KpUTepUaIbHOU opme

Ne 4 BrI60p THMa perieTKy 0CeBOU TypOUHBI U (POPMBI MEXK/IONIATOYHOTO KaHAa JIIst
aBTOHOMHOM TypOHHBI ¢ M1>2,0:

Pemtetku c jonatkamu. «b» u «B», TOpMOKeHHUEM 110 METO/Y TIPSIMOTO CKaukKa,
KOH(y30pHO-AU(Y30pHBIT KaHaT;

PemteTky c jionaTkaMu THINa «A», peakKTUBHast KOH(Y30pHas;

AKTHBHOE peleTKH MOCTOAHHOT'O CeYEeHUA,
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Ne 5

Ne 7

Ne 8

Ne 9

Ne 10

OuddysronHble peleTky;

AXTHBHEBIE pelieTK CUCTeEMBI CKaYKOB B KaHaJIe.

['aBHbIE TPeOOBAHUS K SKCIIEPUMEHTA/TbHOMY HUCC/IJOBAHUIO PELIETKH 0CEBOM
TypOUHBI:

Yno6Hoe TpaBepcHpOBaHKe TOTOKA TI0 IIary U BBICOTE JIOTIATOK C 00ecrieueHreM
PaBHOMEPHOCTH T10JIell CKOPOCTel 1 [aB/IeHUH;

Jlerkas cxema o0/I0MauMBaHus U U3MEHEHUs 3d430DOB;

OrnpezesieHrie yTeuek yepe3 YIJIOTHEHUSI.
Crniocobw1 yBermueHus: okpy»kHoro KIT/] (nH) oceBoli peakTUBHOW TypOUHbI:

CHwxkeHue noTeps B kosiece U CA (pocCT @; pocT )
YBenuueHue ko3huieHTa OKpY>KHOH paboTel (LH.OTH);
YBenuuenue kpurepus X =U/Ca go 0,8-0.9;

YBenuuenue pt Ao BenuuuH (0,4-0,5), cO CH)KeHHEeM MOTepb C BEIXOJHOW CKOPOCTHIO

Crioco0ObI TapUpOBaHMsI 0CEBBIX CHJI Ha POTOPE PeaKTUBHBIX TYPOHHBI M TYPOVHBI CO
CTYTeHsIMU JaB/IeHus!:

[IpuMeHeHMe pa3rpy304yHbIX yCTPOUCTB (Tuna APY).

OtBepcTHs B AMCKAX TYPOWH C yCTAHOBKOM KOJIBLIEBBIX YIIJIOTHEHHUH Ha Bbixozie CA U
Ha/| 6aHZ@KHBIMU TIOJTKaMH. YCH/IEHHe OTop poTopa (CreruanbHble KOHCTPYKLN).

Haub6osee rpocToii criocob momyueH|st MUHUMAJIbHO JOMYCTHMOW BBICOTBI JIOTIATKH B
oceBo#i TypouHe hi>=10 mm:

YMeHbILIeHWE CTeTleH! MPUHLUMHAATBHOCTH KOJTeCa «&».
YBesmuenue creneHu (K03¢d.) ObICTPOXOAHOM «nst»

N3menenue kpurtepus x =U/Ca.

Crioco0Obl yMeHbILIeHHsT KOHLIEBBIX (BTOPHUUHBIX) TIOTEPh B MEXK/IONATOUHOM KaHasie
AKTUBHO OCEBOH TypOMHBI:

YMeHbIlIeHNe YI/Ia aTakKu Ha BXOJE;

yMeHblIIeHue yrya u3ruba npodus (yron 0);

TIpUMeHeHUs Kojieca 6e30aH/[aXXHbIX TI0/IOK;

yBesnmuenre otHornenus: hn/b>3.0, rae b — mmpuHa perietky, hi - BeicoTa ionaTky;

3a cueT yMeHblIIeHHs] BeJIMYUHBI b.

Kakast u3 npuBeIeHHBIX HIDKe CHJT He CO3/IaeT MOMEHTAa OTHOCHTE/TbHO OCU Bpall|eHUs B
0CEeBOMU JIOTIaTOYHOH MallliHe

1) PaBHOgelCcTBYOIas cra peakiuy notoka R=Rx+Ry
2) IogwemHas cuia Py

3) Okpy)KHasi COCTaB/IsItOLLast TIOABEMHOM Cuiibl Pu

17



4) Kopuonucosa cuna Fk u cuna Pz
Bonpocbl omkpbimozo muna:

Hasosute yci0BY IpefenbHOr0 paclivpeHus B "KOCOM" cpese
KoH(y30pHOTO "Ccoria" (ToHoe UCITo/Tb30BaHre "Kocoro" cpesa)

A XapakrepucTrka Teuenud (o Ilpanatmo-Maiiepy) coBnazaeT co
Cpe30M COIl/Ia, @ 0CeBast COCTAaB/IAIOLLast BbIXOAHOM CKOPOCTU
(meprieHUKYy/sIpHas GPOHTY PelleTKH) A0/DKHA ObITE paBHa CKOPOCTH
3BYKa [P [JAaHHOM TeMIiepaType

b Xapakrepuctuka TeueHus (ro [Ipangtito-Maiiepy) coBnagaet ¢
MUHUMaJIbHBIM CeueHHeM, CKOPOCTb TIOTOKA PaBHa KPUTHUeCKOU

B XapaKTEpI/ICTI/IKa MOTOKa HAXOAUTCA MEXAY KPUTUUECKHUM U BbIXOAHBIM
CeyeHHsIMH. CKOPOCT]) I10TOKa O0JIbIIIe KpHTI/IquKOﬁ

I" Paciimpenue noToka Ipog0/DKaeTcs 3a KOCbIM cpe3oM. CKOpPOCTh TTOTOKA
TpeBbIIIaeT KPUTHUECKYH0 3HAUYMTeTbHO

Ne 2 3anuiumTe BbIpaXkKeHHe Jjisl XOpt [J1s1 TYPOMHBI CO CTYTIeHSIMH CKOPOCTH (KOIeco
Keptuca)

A) yopt=cosal-@ /4
B) xopt=cosal-¢ / zV2
B) xopt=cosa1/2

I') xopt=(cosal)-2z0000=(00001) 0/ 22, rAe z - YUC/IO CTyHIeHel CKOPOCTH
Ne 3
YkaxkuTe BbIpakKeHUe, OTpefiesisitolliee MOMEHT KOPHUOIMCOBOMN CUJTBI
WHepLUU MUK B paiua/ibHOM JIOMaTOYHOW MallliHe

fyr By p-av
Py H',:::n

mel, -2

u
2=

—%w- W,

Ne 4
Kakast u3 npuBe/ileHHbIX HIKe CUJT He CO3/jaeT MOMeHTa OTHOCUTE/IEHO OCH
BpallleHHs B 0CeBOM JIONaTOYHOM MalliHe

1) PaBHOgeMcTBYyOLas cuiia peakiuu notoka R=Rx+Ry
2) [NognremHast cusa Py
3) OKpy»KHasi COCTaB/IsAOLLask TOABEeMHOM Cuibl Pu

4) Kopuosnicoa cuia Fx 1 cuma Pz
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Ne 5 Kakasi 3 nprBeZIeHHBIX HIKE CHJT He CO3/[aeT MOMEeHTa OTHOCHUTE/TLHO OCH BpallleHHs B
0CeBOU JI0TIaTOUHOI MalllliHe

1) PaBHogelCTBYIOII[ast CWila peakifuu motoka R=Rx+Ry
2) [MogbemHas cuna Py
3) Okpy>KHasi COCTaBJISIOIIAsT TOAbEMHON CHibl Pu

4) Kopuonucosa cuna Fx u cuna Pz
Ne 6 Ha3zoBuTe nmapameTpsI 1jeHTPOOEXKHOTO KOJleca CTaTUUeCKOro Hariopa

a. By/By <0,6;8,,=(20+40);Z <8 H_, ~0,5H_

b. .-":'\]_..-"I.Aj = 1,0 .i."'}“- = L{HEJ— =30";Z=2

C. By/B2<04 LBy, < 10" ; Z < 8;H,, — 0

d A /Ay = 0,5 8y, =90";Z <12 H,,, = H_

Fil o

Ne 7
B ueMm cocTouT raBHOE AOIylljeHre TeoOpru (rHHOTe3Bl) OHOMEPHOCTH
TeyeHust paboyero Tea Jijisi JIONATOUHOM MallliHbI?

1 Ha kax[1oM TeKyllleM pajyyce BeHLla eCTb OHO 3HaueHue
OTHOCHUTeNbHOMU cKopocTu [, 0JHO 3HaUeHHe OKPY>KHOM CKOPOCTU U
(0=00000) v omHO TIOCTOSIHHOE 3HaUeHHe abCOTFOTHOM CKOPOCTH C,

T.e. (M=) =(@)(~) +HWA(~)

2 KonuuecTBO paboumx JIOMAaTOK 6€CKOHEYHO Z=00, WX TOJIIIMHA
MHHUMaJIbHA oJ1— 0

3 Pabouee Teno ecThb WjeanbHast >KUAKOCTh. BS3KOCTHBIE CHTBI TPEHUS
OTCYTCTBYIOT

4 Me>K/10TIaTOuHble KaHa/Tbl 06 CKOHEUHO [I/TUHHBIE

Ne 8
YTO0 MOHMMAETCs [0/, OKPY)KHOM paboToi TypOUHEI?

1 OHeprus, nepejaHHasi Koyiecy efuHuLei Macchl (1 Kr)
pabouero Tesa

2 MomHoCTh pa3BrBaeMasi Ha OKPY>KHOCTH KoJieca

3 [elicTBUTE/IbHOE YMEHBIIIeHHe SHePIHU e JUHHULBI Macchl (1
Kr) pabouero Tesa, MPOIIe/IIero uepe3 TypouHy

4 YMeHblIlIeHe KMHeTHUeCKOH SHepPruy erHULbI Macchl (1 Kr)
pabouero Tesa B TypOrHe

Ne 9 Kakue ecTb roTepu B COIJIOBO# pelieTke TypOOMalIiHbI?
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Ne 10

Ne 1

Ne 4

Ne 5

1. BropuuHnslie
2. KoHiieBbie
3. Tpenus

4. TIpodunsHbIe
Kakue ecTb rotepu B paboueti pelrieTke TypOOMaIliHbI?

1. BropuuHsble
2. KoHiieBbie
3. Tpenus

4. ITIpodunbHbIe
Bonpocbl 3aKpblmoz2o muna:

Crioco6bl TapypOBaHUsI OCEBBIX CHJI Ha POTOPE PeaKTUBHBIX TypOWHBI ¥ TYPOUHBI CO
CTYTIeHsSIMU aBJIeHUs:

IIprMeHeHMe pa3rpy304YHbIX yCTPOMCTB (Tuna APY).

OTBepcTHs B IMCKaX TypOWH C YCTAaHOBKOM KOJBLEBBIX YIJIOTHeHWH Ha Bbixozie CA u
Ha/ 6aH/IaXKHBIMU MO/IKAMU. YCHUJIEHHE OTIOp pOTopa (CrieldanbHble KOHCTPYKIIUH).

BxojiHasi KpOMKa TypOWHHOM JIOTIaTKK MOXKET OBITh 3a0CTpeHHast
(«HOKeBasi») WM 3aKpyriieHHas. Korna oHY IpUMEHSIFOTCS?

OnTrManbHbIe MeTOo/bl MOZIe/TUPOBAHMS ITPH UCIIBITAHUSIX HATYPHBIX
TypbOoMaIvH:

VcnibITanust yMeHBITIEHHBIX KOJIeC TIPH COO/TI0/IeHNH Te0MeTPUYeCKOTO
nojo6ms;

3ameHa HaTypHOTO paboyero Tesia Ha MOJIe/ILHOE.
Vcrionb30BaHe MOZIebHBIX PEXXUMOB PabOTHI CO CHIDKEHHEM YKCITa
000pOTOB C TIEpeCcYeTOM Ha HOMUHAJTBHBIM PEXXUM METO/IOM T1apabosib

MOZI0OHBIX PEXKUMOB;

[TepeHoC pe3ynbTaTOB UCITLITAHUM O/IHOM HATYPHOM MaIlIMHBI Ha IPYTYIO C
00paboTKO pe3y/bTaToB KPUTEPUSIX B KpUTEpUAIbHOM (hopme.

Bri0op THMa pelieTky 0ceBoil TypOMHBI ¥ (POPMBI MEKJIOTIATOYHOTO
KaHasa Ziji1 aBTOHOMHOM TypOuHbI ¢ M1>2,0:

PelieTku ¢ gonatkamu. «b» U «B», TODMOXKEHHEM 0 METO/Iy MPSIMOTO
CKauka, KOH(y30pHO-Anddy30pHbIN KaHa;

PellieTKH C JIoTaTKaMu Tuma «A», peakThBHast KOH(DY30pHasi;
AXTHBHOe pelleTKH IMOCTOSHHOTO CeueHus;
Oudbdy3noHHbIe peleTKy;

AKXTUBHBIE pelieTK CMCTeMbI CKaYKOB B KaHaJIe.

MeTo/bI TIOBBILIIEHHST MOL{HOCTHOTO KT/l [IEHTPOCTPEMUTETEHOU TYPOUHBI:
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YBemMueHre KOH(Y30PHOCTH MeXX/IOTIaTOUHOTO KaHasa;
V3MeHeHMe KUHEMAaTHKH MOTOKA Ha BXOZ[e 3a CUeT yI/ia aTaKH;

N3mvenenvie KuHemMaTHKY IMOTOKA Ha BBIXO/e KOJieca 3a CueT yriia 32/1. U yBeJuueHue
pajyanbHON MPOTSKEHHOCTH CTYITULIBL;

Vcrnonb30BaHue TYpOMHBI C TIOKPBIBHBIM AVICKOM.
Ne 6 I'maBHbIe TPeOOBAHUS K SKCIIEPUMEHTATbHOMY HMCC/Ie[IOBAHUIO PEIIIeTKU 0CEeBOi
TYpOUHBI:

YnobHoe TpaBepcHpOBaHKeE MOTOKA TI0 11Ty U BBICOTE JIOTIATOK ¢ obecrieyeHneM
PaBHOMEPHOCTH T0JIel CKOPOCTel U JaB/ieHu;

Jlerkasi cxema 00/10MTauMBaHUs ¥ U3MEHEHUS 3a430pO0B;

OnpepieneHre yTeuek yepe3 YIIJIOTHEHUS.
Ne 7 Haubosnee npocToii criocob momyyeHrss MUHUMAJIBHO JIOTTyCTUMOM BBICOTHI JIOTIATKH B
oceBoii TypbuHe hi>=10 mMM:

YMeHbllleHYe CTelleH! NIPUHLUIINATIBHOCTH KOJleca «e».
YBenuenue crerneHu (K03¢d.) OBICTPOXOAHON «nSt»

Nsmenenune kpurepus x =U/Ca.

Ne 8
It XapaKTepPUCTUKU TYPOWHBI UCTTONB3YIOT LT — ynenbHyt0 paboty
((Bt*c)/kr) u koadduipeHT paboThl LT_0TH. UTO OI[eHHUBAKOT 3TH
BEJIMUUHBI?
Ne 9 YKakuTe peKoMeH/lyeMble TeTIONeperna/ibl B CTYTIEHH /ISl aBUALIMOHHBIX TYPOWH CO

CTyI€HAMU [dBJI€EHUA

-Pekomengyemoe Teriio nieperazbl (Ai) : (250+270) kmpk/kr; Hanbonbime
Teriornepenabl: : (320+350) KAK/KT € TIOBBIIIIEHHEM OKPY>KHOM ckopocTu 70 380 m/c

-PekomeHgyembie Teronepenaibl 10 (400+500) KK/KT 17151 OTHOCTYTIEHYaThIX TypOUH
BOEHHBIX CaMOJIETOB C OKPY>KHOM cKopocThio 10 500 m/c

-Ternonepenazp! g0 (550-600) KIHK/KT C OKPY>KHOM CKOPOCThEO 10 550 M/C

-Ternomnepenazb MeHee 200 KDK/KT C yBeJIMUEHHEM UKC/Ia CTyTIeHel
Ne 10 YKa)kuTe BbIpAYKEHUE UCII0J/Ib3yeMOe BEIOOPA UKC/Ia CTYTIeHeH JAaB/ieHus TPy
MIPOEKTUPOBAHMH TypPOUHBI (IIpeBAPUTETHLHOM )

-Ucnone3yetcs xapakrepuctuka [lapcorca: Y=((U*sqrt(z))/c); Z = (y/u/tagr)’2

rae Z- unciio cryneHeit gasnenus U~const; ¥=0,52+0,54 (TP[) ¥=0,56+0,6
(TPOO); ¥=0,55+0,58 (TB)

-O61muii Teriornepernaz, pacrpeiensieTcss PABHOMEPHO MeXXy CTYTIeHSIMUA TyPOUHBL.
KonvyectBo Z BbIOMpaeTCs MPOM3BOIBLHO

-OGH.[I/Iﬁ Terviorneperiaj pacripeesiseTcs 1o Oorpeae/ieHHOMY 3dKOHY, 3a/I0KEHHOMY B
CXeMy ABUraTesid
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-O61uii Terioneperna/ pacrpe/ienseTcss HepaBHOMEPHO: HauOOJbINHI Ha TIEPBBIX
(oxnaxkaeMbIX CTYIIEHsIX); HAUMEeHbLLWH - Ha TIOC/IeJHeN CTyTeHU
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