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 BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk paboueit

24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH

HDOEKTI/IDOB&HHE JXXMAKOCTHBIX PAKeTHBIX /:[BI/lFaTEJIEI‘/i
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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

NporpaMMabl AIITITAPATOB
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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., JOLIEHT

[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:

ITICK-5 — criocobHOCTh MPOBOJUTL PAaCUEThI MPOLIECCOB B PAKETHBIX [IBUTATEJISAX, IPOYHOCTH U HAZIEKHOCTH
W3/ie/IMid U UX COCTaBHBIX 3/IeMEHTOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
ICK-5

3HAHUA:
Ha YpOBHE HPEACTBBHEHHﬁZ OCHOBHbIE TeOpETUUECKUE U TIPAKTUUECKHE TMOHATUA U CBELEHNS, KOTOPDhbIE

OTHOCSTCS K JIONAaTOYHbIM MalivHam (JIM);
Ha YpPOBHe BOCITPOM3Be/IeHUs: COBpeMeHHbIe cxeMbl JIM 1 UX y/ienbHble XapakKTepUCTHKU.
Ha YPOBHe ITOHUMaHHUs1: 0C0O0eHHOCTH (yHKLMOHUPOBaHUs JIM. ;

YMEHUA:
TeopeTHUeCKHe: BEIOMpaTh THI U cxemy JIM;

TpaKkTHUeCKue: POBoAUTDL pacueT JIM; BeINo/iHsieT uepTesx obijero Buga JIM.;
HABbIKU:

pa3paboTKy TeXHUUeCKUX TpPeOOoBaHUM K U3TOTOBIeHUIO0 JIM U ee UCTILITaHUSIM;

TpOBe/IeHUs1 paCyeToB U KOHCTPyHUpoBaHus JIM..



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.

Cogeprxanue AVCLMTUIVHBL  SB/ISIETCS  JIOTMYECKUM  TPOZJO/DKEHHEM  IMCLIMTIIVH: TOIIVINBA
PAKETHbBIX [JIBUTATE/IEWM, OCHOBbBI YCTPOUCTBA W TEOPUU [ABUI'ATE/IbBHBIX
YCTAHOBOK, BBICIITAAA MATEMATHUKA.

Cojiep>kaHue [IUCLUIUVIVHBI SIBJIsseTCsl OcHoBoM Ajsi ocBoeHusi auciumnauH: ABTOMATHUYECKOE
PET'YJINPOBAHME XPA, JMHAMWKA N ITPOYHOCTH PA.

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

¢ OIIK-4 — CriocobeH oCy1iecTBASTh IPOQe CCUOHA/ILHYIO JeSITeTbHOCTh C YUeTOM SKOHOMUYECKUX,
9KOJIOrMYeCKUX, COLIMAIBHBIX U IPYTUX OrpaHUUeHH Ha BCeX 3Tarax >KU3HEeHHOTo I[UK/Ia TeEXHUUe CKUX
00bEKTOB aBUAI[UOHHOW M PAKETHO-KOCMMUECKON TEXHUKH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHEePHBIX 3a/1au

¢ OIIK-6 — CriocobeH oCyIIeCTBISITh KpUTUUECKUI aHaIU3 HAayYHbIX TOCTYDKEHUH B 00/1aCcTH
aBUAL[MOHHON U paKeTHO-KOCMUUeCKON TeXHUKU

e TICK-2 — CnocobeH pa3pabaTbIBaTh 3CKU3HBIN (TEXHUUECKHUI) POEKT (aBaHIIPOEKT) 0 CO3/JaHUI0
(MozepHHM3aLIMK) KUJIKOCTHBIX paKeTHBIX ABUraTesieil M UX COCTaBHBIX /IeMEHTOB

¢ TICK-6 — CriocobeH MpoBOUTh MOWCK, CUCTEMATU3UPOBATh M aHAJTM3UPOBATh UHHOPMAI[UIO 10
KOHCTPYKTHBHBIM U CXEMHBIM PEIIIeHUsIM CyI[eCTBYIOIIel PAKeTHO-KOCMUYeCKOU TeEXHUKHU U UX
5JIEMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paaaen 1. OCHOBHBIE THIIBI CHCTeM NMUTaHusA. OCHOBHBIE THUITbI CHCTEM IMUTAHUS.
3 6 HasHaueHue 1 06/1aCTH TIPUMEHeHHst TH/PaBIMUYeCKUX MAIKH Ha 60pTy JIA. Bu/pl U THIIBI 27 18 10 8 9 15
ruzipaBIuuecKrx MauH. IIprmeHenue typbonacoca B cocraBy YKPZJ u XKPLY.
Paspen 2. KuHemaTHueckHe COOTHOIIeHHs /I0NIaTOYHBIX MalIMH. KuHemaruueckue
3 6 COOTHOLIIeHHs TypOOMaLIWH (T/1aHbl CKOPOCTe# TypOUH, HaCOCOB). DleMeHTapHasi CTyIeHb 2 12 7 5 10 15
MaumHbl. Pemretka Typ6omaruvssl. [ToHsTHst o paboueii M coruioBoii pelreTku B TypboHacoca.
nipumeHenrie B OHA B JKP]] - 06/1acTh KOMITPAMHCCOB.
Paspen 3. OcHOBHbIe ypaBHEHHUsI TEOPHH JIONIATOYHBIX MamMH. CHIOBOe B3aUMOZIeiCTBIe
3 6 JIOTIAaTOK KoJieca C IOTOKOM >KUJKOCTH. dusuueckue MOJeny LUPKYIALUN )XUJKOCTH. 3akoH 26 16 10 6 10 15
COXpaHeHHs1 SHePIUH JIJisl TeUeHMsI KUJAKOCTH OTHOCUTE/IbHO PABHOMEPHO BpalLlalOLMXCS
koopzuHat. CTaTuuecKuii ¥ JMHaMUueCKHil Haropel Koseca.
3 6 Paspen 4. Ilorepu u KI1J| ryp6omarumn. KaButayus B Hacocax PJI. OcHOBHbIe ypaBHeHUs 25 15 10 5 10 15
JI0MaTOYHLIX MaimH, OcobeHHOCTH pauiasibHBIX (,E[I/laI‘OHal'll:Hl:IX) Y 0CEeBbIX MalllWH.
Pa3spen 5. OceBble Hacocsl, Typ6uHbl B THA PJI. OceBbie Hacocs! B THA PJI. Typ6unst P/I.
3 6 OCHOBHbIe XapaKTepUCTHKH Typ6ouH. TypOHHBI CO CTYTIeHSIMU JaB/eHHst U TypOUHBI CO 23 13 8 5 10 20
CTyIeHsAMH CKOPOCTH (Koneca Kepmca). Pacnpegeneﬂne ra3’oAHaMHU4eCKHX rapaMeTpoB 10
[UJINHe TpaKTa.
Paspen 6. PaGora TypOomMaLiMH Ha HepacyeTHbIX pexxumax. PaGora TypGomalinH Ha
HepacueTHbIX pexxumax. Pabora IIb Hacoca JKP/] B pe)xiMe KaBUTALMK U CyTepKaBUTALIUU.
3 6 CpbIB 1I0Jjauil KOMIIOHEHTOB B MOMEHT 3aIlycKa U MPH APOCCeTNPOBAHUY [IBUTATeIsL. 21 11 6 5 10 20
OCHOBHBIE CBeJleHMs O TIPUYNHAaxX HeyCTOﬁ‘lHBOﬁ paGOTbI " 0 BWIax HeyCTOﬁ‘{HBOCTH
komrpeccopos JKP/I.
Bcero 3a 6 cemecTp 144 85 51 34 59 100
Bcero o gucnummHe 144 85 51 34 59 100
3.2. AyUTOPHBIN IPAKTUKYM
No Homep n Oomem,
I /;[ HauMeHOBaHMe Tema npakTHueckKoro 3aHsATUsA ayp.
pasfena JUCHMILIUHBI 4acos
1 Paspmen 1. OcHoBHele  |[IocTpoeHMe T/IaHOB CKOPOCTel TypOWH, HACOCOB Pa3/IMYHbIX 8
TUIIbI CUCTEM NTUTAHUS. |TUIIOB.
Pazpen 2.
9 Kunemartnueckue [TepcrieKTMBHEIE HaripaB/eHUE ABUTTAEIeCTPOEHUS - 5
COOTHOLLEHUS 3/leKTpoaHacocHbIi arperar (OHA) B JKP/I.
JIOTIATOYHBIX MAalIUH.
Pazpen 3. OcHoBHBIE WccnenoBaHue yacTHBIX C/lydyaeB ypaBHeHUs Ditiepa.
3  |ypaBHeHUs TeOpuu WccnenoBanue Gusnyeckyux Moesieit IUPKY/ISLUN )KUJKOCTU B 6
JIOTIATOYHBIX MAalIUH. Kosiece TypOOMaIlIVHBI.
Pazpen 4. Tlorepu u
KITJI TypGomarms NccnenoBanre 0cobObIX BUAOB TypOOMAIIIUH: BETPSIK, CETHEPOBO
4 TYP ) Kosieco. VccieoBaHye pa3/IMYHBIX CIIOCOOOB 3aKPYTKH JIOTIATOK T1I0 5
KaBuTaijys B Hacocax
Pl BBICOTe [Ijisi TYpOOMAIIIMH Pa3/IUUHbIX TUTIOB.
Pa3pen 5. OceBele UccnenoBanue cuctemsl KIT/J st TypOOMAIIMH pa3/iMYHbIX THUTIOB.
5  |HacoChbl, TypOUHBI B TeopeTrueckoe UCC/IeI0BaHUEe PAOOThI TypOOMAIIIMHBI B PEXKUME 5
THA PI. KaBUTALWU.
Pazgen 6. Pabora WccnenoBaHve napaMeTpoB pellleTKH LIHeKa. ViccienoBanue
6 |TypbomarivH Ha cuctembl KIT/T TypOMH pa3/MuHbIX TUIIOB. TeopeTHueckoe 5
HEepacyeTHBIX PeXKMMaX. [MCCIe/IoBaHHe PabOoThl TYPOOMAIIIMHBLI HA HEPACUETHOM PE>KUME.
Bcero 3a 6 cemectp 34
3.3. CamocTosnTenbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHMe pa3jesia Oobem,
CopepikaHue yue0HOro 3aJjaHus
n/n JMCLUTL/INHBI 4JacoB
1 |Pa3gen 1. OcHOBHBIe TUIBI cCUCTeM  (VI3ydeHHMe OCHOBHOM U [JOTIO/THUTE/TbHOM JIUTEpaTyphl. 9
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| Inuranus. IToaroToBKa K MpakTUYeCKOMY 3aHSITUIO
2 Pa3zpen 2. Kunemarruueckue W3yueHrie 0CHOBHOM U JIOTIOJTHUTE/ILHOM JINTEPATYPhI. 10
COOTHOLLIEHUS JIONATOUHbIX MalllMH.  |[IoAroToBKa K MpakTUUeCKOMY 3aHSITHIO.
3 Pazpen 3. OcHOBHBIE ypaBHEHUS N3yueHrie 0CHOBHOM U IOTIOJTHUTE/ILHOM JINTEPATYPhI. 10
TeOpHH JIONaTOYHbIX MallH. ITonroToBka K MpakTUYeCKOMY 3aHSITHIO.
Paspen 4. ITorepu u KI1/] o o
4 |rypbomammm, Kasuramys B Hacocax W3yyeHrie 0CHOBHOM U IOMOTHUTE/ILHOM JIUTEPATYPHL. 10
pII. [ToaroToBKa K MpakTUYeCKOMY 3aHSITHIO.
5 Pazgen 5. OceBble HacOCHI, TYpOUHBI (VI3yueHre OCHOBHOM U [IOTIOJIHUTE/TBHOM JINTEPATyPhI. 10
B THA P[I. IToaroroBka K MpakTAUYeCKOMY 3aHSTHIO.
6 Paszen 6. PaboTa TypboMaiivH Ha N3yyeHrie 0CHOBHOM U IOTIOJTHUTE/ILHOM JIUTEPATYPhI. 10
HepaCueTHBIX peyKUMax. [ToaroToBKa K MpakTUUeCKOMY 3aHSITHIO.
Bcero 3a 6 cemectp 59
4. ®OPMbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJIE/IN CEMECTPA
1 |2 3 4, 5 6 |7/ 8 (9/10|11| 12 |13|14| 15 16 | 17
6 TexK Hucck. Bp31 | P TexkK Il BP3[ BP31 | P
YcnoBHble 00603HAUEHUS:
¢ TP — npiarHocTHYeckas pabora;
e TekK — BOmpOCHI /151 TEKYILLIEr0 KOHTPOJIS;
e JIMCCK. — IUCKYCCHS;
o BP3/I — BonipocCkI 10 paszeny.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
[TMarHoCTUYecKasi pabora;
BOITIPOCHI /IS TEKYIIIETO KOHTPOJIS;
JTUCKYCCHST;

BOIPOCHI TI0 pa3fieny.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
JK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. b. B. OBcsnHMKOB, b. 1. BopoBckuii. Teopys 1 pacuéT arperaTtoB MUTaHUS >KAAKOCTHBIX PaKeTHBIX
nsurartesieit. M.: MammHocTpoenue, 1986, 50 3k3.

2. B. U. boposckuii, H. C. Epiiog, B. B. OBcsiHHUKOB. BEICOKOOOOPOTHBIE JIOTIATOYHBIE HACOCHL. M.
MaiuvHocTpoeHnue, 1975, 16 3k3.

3. M. E. Pyask. . OCHOBBI TeOpHH jionatouHbiX MaiyH. CI16.5T'TY "BOEHMEX" um. [I. ®. YCcTHUHOBA,
2015, 26 3Ks.

4. M. E. Pyngx, [I. I. KpaBuenko, A. A. KupivHa. . OCHOBBI IIPOEKTUPOBAHUS U Pacuéra CUCTeM I10Jauu
JKP[I. CIT6.: N3a-80 BI'TY "BOEHMEX" um. [I. ®. YctrHOBa, 2023, 17 3K3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.
5.3. Ilepuoguyeckue U3gaHus:
1. Buraresns.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — Bubnmrorteuno-uzgarensckuii eHTp BI'TY "BOEHMEX" um. [1.®.
YerunoBa; — @yHpamenTansHast oubmoreka BI'TY « BOEHMEX» um. 1.®. YcTrHOBa;

2. https://urait.ru/ — I'naBHas — O6pa3oBaresibHas riardopma FOpaiiT. [/ By30B U CCy30B;;

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

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM 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. ITpoekTop;
2. lHTepakTHBHas [0CKa;
3. [TnakaTHbIe MaTepHaibl, COAEpIKalliye o0IIye BUAbI UK H300paskeHUs U3e/THi.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM 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:
IICK-5 criocoOHOCTh MPOBOAMWTL PACUYETHI MPOLIECCOB B PAKETHBIX ABUraTe/IsX, IIPOUYHOCTH M HaAEKHOCTH
W3[e/Ui U UX COCTaBHBIX 3IEMEHTOB.

Cojiep>kaHre TUCLIMTUTMHBI OXBaThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C OCHOBAMH TEOPWH JIOTIATOUHBIX MalllvH,
PaCcCMOTPEHHUIO THIPABIMUECKUX MPOIECCOB MPOUCXOASIINX B PellleTKax TypOooManivH. 3yyeHre HEOTIeTUMO
CBSI3aHO C IJTariOM Pa3BUTHS TEOPUM JIOTIATOYHBIX MaliuH. [IWCUUTUIMHA [aéT TIOHWMaHWe OCHOBHBIX
(hr3nyeckue MpoIeCCOB, MPOUCXOAAIIMX B KaHa/lax JIOMATOK B CHCTeMax MUTAHUS >KUAKOCTHBIX PaKeTHBIX
neuraresisax (TypbOHAaCOCHBIN arperar).

[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 /|15 TEKYIIIET0 KOHTPOJIS;
e JIUCKYCCHS;
e BOMPOCHI 10 paszeny.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DJK3aMeH.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TpeyCMOTPeHbI JIeK[IMOHHbIe 3aHATHs (51 u.), mpakTtudeckue 3aHsATHS (34 4.), camocTosiTeNbHast paborta
ctyzeHrta (59 u).
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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 JUCLMITIMHEI cocTaBgeT 144 4., u3 HUX 85 4. ayJUTOPHBIX 3aHATHM, U 59 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 paboTbI PexomeHjiyemas 1uTeparypa prm:::KOCTB’
Paspen 1. OcHOBHBIe THIIBI CUCTEM NMMTAHMSA.
Wsyuenne OCHOBHOM 1 b. B. OBcaHHuKOB, b. 1. bopoBckuii. Teopus 1 pacuér
JIOTIO/THUTe/TbHOM JTUTepaTyphl. ..
TTo/roTOBKa K MpaKTHIECKoMy arperaroB NUTAHUS KUJKOCTHBIX PAKeTHBIX [JBUTaTe/Iei: 9
M.: MaivHocTpoeHnue, 1986 (2)

3aHSTUIO

Wroro no pa3geny 1 9

Pa3zpen 2. Kunemarnueckue COOTHOLIIEHHS JIONIATOYHBIX MalllUH.

N3yueHne 0CHOBHOU U
JIOTIOJTHUTE/TbHOM JIUTepaTyphl. M. E. Pygsk. . OCHOBBI TeOpPUH JIONIATOYHBIX MallIWH: 10
IToaroroBka K rpakThye CKOMy CII6.BT'TY "BOEHMEX" um. /1. ®. YcTuHOBa, 2015 (3)
3aHATHIO.

Wroro no pasgeny 2 10

Paspen 3. OcHOBHBIEe ypaBHeHUS TeOPHH JIONATOYHBIX MALIMH.

N3yuenune ocHOBHOM U M. E. Pynsx, [I. I. KpaBueHnko, A. A. Kupmmna. . OCHOBBI
JIOTIOJTHUTE/TLHOM JIUTePaTyPhl. MPOEKTUPOBAHUs U pacuéTa cucteM nogauu JKPI: CII6.: 10
[Mogroroska K npakruyeckomy | M3a-so BI'TY "BOEHMEX" um. . ®. ¥YcruHoBa, 2023 (1-
3aHSTHIO. 2)

Wrtoro no pa3geny 3 10

Paspen 4. ITorepu u KII/| ryp6omamun. Kaputanus B Hacocax P/I.
3yuerue OCHOBUHOH 1 b. U. Boposckuii, H. C. Epmios, b. B. OBCAHHUKOB.
JIOTIOJTHUTE/TbHOM JIUTepaTyphl. an
TIOArOTOBKA K MPaKTHYECKOMY BbICOKOOOOPOTHBIE JI0MAaTOUHbIE HACOCHI: M.: 10
MarmmHoctpoenue, 1975 (7-8)

3aHATHIO.

Wrtoro no paspeny 4 10

Paspen 5. OceBble Hacockl, Typounbl B THA PJI.

N3yueHue 0CHOBHOM U
JIOTIO/THUTETEHOM JIUTepaTyphl. M. E. Pyask. . OCHOBbI TeOpUH JIONIATOYHBIX MalIWH: 10
[ToaroToBka K NpakThyeCcKoMy CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2015 (2)
3aHSATHUIO.

Wroro mno pa3zeny 5 10

Pa3pgen 6. PaboTa TypOoMaiinH Ha HeEpacueTHbBIX pPeXUMax.
Vzyuere OCHOBHOM 1 b. B. OBcsaHHUKOB, b. 1. BopoBckuii. Teopusi u pacuér
JIOTIOJTHUTE/TbHOM JIUTepaTyphl. ..
TToroTOBKa K MpaKTHIeCKoMy arperatoB NUTAHUS KUJKOCTHBIX PAKETHBIX [JBUTaTe/Iei: 10
M.: MawuvHocTpoeHue, 1986 (8)

3aHATHUIO.

Urtoro no pasgeny 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

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e IMCKYyCCHS;

e BOMPOCHI 110 pasfieny;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bomnpocs! A/sA TeKyero KOHTPoJis
Bomnpock! Ha MOHMMaHWe TeOpeTUYeCKHX aclieKTOB IH/IPAB/IUKY BO BPALAFOIINUXCS KaHalax.

Juckyccusn
W3yueHue rpob/ieMHBIX BOIIPOCOR 10 TEMAaTHKe TypOOMaIlIiH.

Bomnpocsl no pasgeny
Vi3yyeHue ¥ caMoCTOsiTe/TbHAsi paboTa BOTIPOCOB 10 KaXKOMY paszieny.

JK3aMeH

OK3aMeH aBTOMAaTOM ITPOCTaB/ISETCS OTJIMUHO T10 T10 pe3ysbTare paboThl 3a cemectp - oT 60 7o 100
6anoB Ha ocHoBaHuM I10 Moodle.
B cniyuae eciiu ctygeHT Habpan MeHee 60 % 6asioB TO TOra CTYAEHTHI MpeJiaraeTcs cjada SK3amMmeHa 1o
ouneram.
[ITkasia epeBofia pe3y/bTaToB 00yUYarNUXCS B OI[eHKHU TI0 JUCIIUTUTHHE:

MeHee 51 HeyIOB/IeTBOPUTENIBHO / He 3aUTEHO
51 — 74 ynoB/ieTBOPUTENBHO / 3aUTeHO-YA0B/1€TBOPUTEIBHO
75 — 84 xopo1110 / 3auTeHO-XOPOLI0

17151 TOJTyYeHUsT OIIEHKH 3auTeHO-"0T/IMUHO" 00yUaroI[uiics 10/DKEeH OTBETUTh Ha /IBa TEOPETHUECKUX BOTPOCA
1o OusIeTy C MoHOTOM OTBeTa He MeHee 80% 110 Ka’K0OMy BOTIPOCY U /IaTh OTBETHI Ha OIVH JOTIO/THUTE TbHBIH
BOIIPOC Iperiofasaresisi.

[Tpu HeyOBNETBOPUTEILHOM OTBETe 00yUaroIerocsi UTOToBasi OLleHKa MOKeT OBITh CHIKeHa /10 OLIeHKH
"yIOB/IETBOPUTEJILHO", KpUTEPUEM CHWXKEHUS OLIEHKU SIBJISIFOTCS TTOTHOTa oTBeTa MeHee 60% 1o Kaxkaomy
BOTIPOCY.

[TepeueHb TeopeTHUECKUX BOMIPOCOB K IK3aMeHAIIMOHHBIM OuieTaM BXOAUT B cocTaB Y MK quctmmnivHe
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B S E
KOHTAKTHOM % n g § g g[
¢opme =8| 5 F I
=% = - ="l < P
o | B o s x ES& g O
& g HavumeHoBaHue pa3jesioB 1 E £ = Bl a2 oNe)
2 > AUAAKTHYECKHUX eJUHHI] S) Swl| S S = =
< E 2| o | 5|8 E=| &8 H O
&) — E’ g =) s = 2 s
31 £ |85 3% = 2
B R |£8|COR <2
= S =
= o
Bonpocsl
3 6 Paszgesn 1. OcHOBHBIE TUNIBI CHCTEM 27 | 18 | 10 8 9 15 JJist
NUTAaHHUSA. TeKyl1Lero
KOHTPOJA
3 6 Pa3pen 2. Kunemarnueckue 2 | 12 v 5 10 15 |ucxyccns
COOTHOIIIeHHUS JIONATOYHBIX MaIlIMH.
3 6 Paspen 3. OcHOBHBbIE ypaBHeHUS 2% | 16 | 10 6 10 15 Bonpocsl
TeOPHH JIONIAaTOYHbIX MAIIIHH. T10 pasfemny
Paspgen 4. ITorepu u KIIJ BOMDOCH!
3 6 |ryp6omamms. KaBuTanus B Hacocax 25 | 15 | 10 5 10 15 P
PII. T0 pasfeny
Bonpocsl
Paspen 5. OceBbie HACOChI, TYPOUHBI B il
3 6 THA PII. 23 | 13 8 5 10 20 TeKyImero
KOHTPOJA
3 6 Pa3pen 6. Pabora Typ6oMalluH Ha 21 | 11 6 5 10 20 Bormpocsr
HepacyeTHBIX peXXuMax. TI0 pasfemny
Bcero 3a 6 cemectp 144 | 85 51 34 59 100
Bcero nmo gucun/IMHe 144 | 85 | 51 34 59 100
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Kputepuu oneHuBaHus

IICK-5

Ne 1

Ne 2

Ne 3

Neo 4

Ne 5

Ne 6

Ne 7

Bonpocbl omkpbimozo muna:

ITpu KakoM yIJIe OTCTaBaHUsA [M0TOKa £ §°[eHCTBUTeIbHBINA HAlop Hacoca
Oyzet 6osbiiie?

-[elicTBUTeNBHBIN Harop OyzeT Gonblie
-IleiCTBUTE/bHBIN HArlop Oy/leT MeHbIIe
-[lelicTBUTebHBIN HArop OyAeT He U3MEHUTCS

BribepuTe Kak U3MEHUTCS HATlOP ¥ HATMIITUTE Pa3BEPHYTHIM OTBET
(KonmueCTBeHHBIM 3HaUeHUe yIjia OTCTaBaHUs).

IIpu KakOM 3HaueHuU yIvia JIONAaTKU Ha Bbixoge Koseca IIBH kpurepuu
3¢ pekTUBHOCTH KoJleca Htoo.oTH 1 H.OTH gocTurarotr Mmakcumyma?

Kak m3MeHsieTcst pacxof, Harlop ¥ MOIJHOCTb 1jeHTPo6e)XHOro Hacoca Ha
1oZj00HOM peXkrMe B CJlydae YBeJIUUeHHs! YITIOBOH CKOPOCTH B /jBa pa3a

(@)

YKa)KyTe COOTHOLIIeHHe, oripeaeJisdrollee ycjioBe KWHUMaTHU4eCKOro
HO,E[O6I/IH. Kakum TEPMHWHOM Ha3bIBAETCHA JIOMAaTKK CKpeIlJIeHHEIE B BEHI_[e?

- ¢cM =wWAWM =M =ac
- ¢cM /=w/WM =/viM /=ac
- ¢CM OC

- ¢cM =>wWAWM <=ulIM =ac

Ilpu kakoli rycrote penietku 3HaueHHe (Bl.otH ) =B1/B2 koneca LJBH Biuser Ha
Kz=H1/HT.0TH (KZ— K03(p(p1L{IEHT KOHEUHOTO YKC/Ia JI0NaToK)?

HamnumTe pa3sBepHyThI OTBET

Yemy OyzeT paBeH Harop Harop LIBH Ha 1nogo6HOM pexxume mpu
yBeJIMUeHHH YTTIOBOM CKOPOCTH B /IBa pa3a, eC/ii Ha KCXOJHOM PEKUMe
Hariop 661 H=2%10/4 (x/Kr)?

Kaxkoe 13 HIKerepeunc/ieHHbIX GopMys omnpe/ienisieT KO3pUIUeHT ObICTPOXOHOCTH
Hacoca B cucreme CU?

nv
n, = 3,65 grryre
-
W
ns = 193370
_n.r
Ng = owH??
cl
Mg ==
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Ne 10

Ne 2

Ne 3

No 4

HamnumimTe Bce BO3MOXKHBIE CXeMbI TYPOUH, IpuMeHsieMbiXx B THA, B KOTOPBIX
OTCYTCTBYeT COIJIOBOH arrapar

Kakumu niporjeccamy 00yCoB/IeH HaCOCHBIHN 3deKT (MOBbITIeHHe
[laB/ieHUsI) B peaKTUBHOM BUHTe (CETHEPOBOM KOJece).

-KOPHUOJIMCOBBIX CHUJT
—L[EHT[JO6E)KHLIX CHUI

-LJEeHTPOCTPeMUTEJIbHBIX CHUJI

BeibepuTe 1 HAMUILIUTE Pa3BePHYThINA OTBET

B kaxoii pertietke LIBH yron orcraBanus rmortoka £6°=0°, ec/iv yros aTaku
£i°=0°

Bonpocbl 3akpbimo2o muna:
ITpu KakOM YHCJIe JIONATOK HacoCa yroJ OTCTaBaHus MoToKa (£ 6°) OyzeT HauMeHbIIM?

7=4
7=6
7=10

7=12

TTpu KaKoOM uHmCJie JI0naTtok paboyero Koieca TypOUHbBI yro/ OTCTaBaHUsT
notoka ( £8°) OyzeT paBeH Hym0?

7=20
7=25
Z=35

Z7=o00

Bri6op Tura COmioBoii pemeTky npeakamepHoi TypouHel JKPIY ¢ poxKuraHueMm.

— Pemmetka c nipodunem rpymmst A (o kinaccuduvkarun ME [leitua) ¢ riaBHO
MEeHSTIOITIeHCs] KPUBU3HOM CTIMHKU U KOPBITI[A TPU MUHUMAJ/IbHBIX MTOTEPSIX;

— Peimietka ¢ mpodwunem rpynmel b (1o knaccuduvkanyuy ME [efiua) ¢ mpssMomHeHOM
CTIMHKOM B KOCOM Cpe3e, T7ie TIPOMCXOIUT yBeMueHHe CKOPOCTH /10 CBEPX3BYKOBOM;

— Pemetka c npodunem rpymnmel B (o knaccudpukanmy ME [leiiua) c
PacLIMPSIOLIMMCS KaHalIOM M BOTHYTOM CIIMHKOM TI0C/Ie MUHUMAJIbHOTO CeueHMUs;

— Konunueckue corijia BMECTO JIONIaTOUHOM pelleTKH C «TlepeKPbITUeM» BbIXOJAHBIX
CeueHUU

Crioco6 noBeitieHust pacxopxoro KII/I (np) B oceBoii mpejkaMepHOM peakTUBHOM
Typbune JKPIY c noxuranvem

— YcTaHOBKa Ha CTaTope HaJ, 6aHA8)KHI:»IMI/I I10JIKaMH J'Ia6I/IpI/IHTHOFO YIUVIOTHEHUA U3
TepMOCTOﬁKOFO 3/IaCTUYHOI'0 MaTepuraJsa,
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Ne 5

Ne 6

Ne 7

Ne 8
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— YMeHbllleHHe pa/iuaJbHOTO 3a30pa MeXK/Y JIONaTKaMH K CTaTOpoM;

— YcTaHOBKA Ha Kojiece CIieljia/ibHbIX JIOMATOK, KOTOPhbIe YMEHBIIAT PajuaIbHbIH
3a30p MpU HarpeBe;

— TlpumeHeHne MpodUIMPOBaHHBIX OAHAAKHBIX TOJIOK;

Cnoco6 yBesimueHus cpabaTblBaeMoro Terionepernazia Ha 0CeBol peaxKaMepHOU
TypbuHe nipu orpanuuenny Bep u Ucp.

—  Vcnonb3oBaHMe IBYXCTYTIEHYATOW 0CeBOM TYpPOWHBI CO CTYIIEHSIMU JIaB/IeHuUs] U
aKTUBHBIMU PaOOUMMH KOJIeCaMu;

—  YMeHbIUUTH TerjIoNepenas Ha COIVIOBbIX allraparax ¥ yBeJUUUThb CTelleHb
PeaKTHBHOCTH Ha /JByX pabounx Kojecax;

—  TlpuMeHUTD ABYXCTYIIEHUATYIO PeaKTUBHYIO TYPOMHY C pa3MellleHHeM BEHLIOB Ha
OJJHOM [TUCKe;

—  Mcnonb3oBaTh OHWKEHKE JABEHHs KaK B COTJIOBBIX amraparax, Tak U B IByX
pabounx Kosecax ¢ Majaol CTeleHbl0 peaKTUBHOCTH;

Criocob mostyueHusi B LIeHTPOOEXXHOM HacoCe Hariopa, 6/1M3K0ro K CTaTU4eCKOMY TpH
Haun>0.

(T'me B1n° - yron nomatku Ha BXogfie; ipu B1 - BXoZiHOM quameTp Koseca; B2
- Hapy>kHbIil uameTp KoJieca)

Yron nonarku Ha Bbixoze (321 < 15° npu B1/B2 < 0,4; 21 < 11

Yron nomnarky Ha Beixozie (271 =15°, mpwu yIuie ioniaTky Ha Bbixoge 311 = 30;

YMeHbIlIeHWe uKcia jomnaTok Z ao (4...6) npu B1/B2 < 0,4 ;

ITpuMeHeHMe ABYXBUTKOBOTO CITUPAIBHOTO OTBO/Ia B COUETAHUH C KOJIBI[EBBIM
JIOTIaTOUHBIM K dy30pomM

CriocobbI TiepepacripesiesieH|s aZiiabaTHbIX paboT paciMpeHyst MeX/y COTUIOBBIM
anraparoM U pabouuM KoJiecoM B 1IeHTPO cTpemutebHoM Typouns (11.C.T.) B 1jesmsax
CHIKEHMS pa3MepoB 1 Beca COIJIOBOTO arrapara.

—  YBesjiMueHMe OTPULIATEILHOIO YIVIa aTaKy MOTOKAa Ha Bxofe B Koseco ¢ (-10°) go -
(25+30)°, co cumxenrem C1 npy NOCTOSIHHOM COIPOTHB/IEHUY Ha BXOJle B PeIleTKY;

—  ¥YBenuueHue KOH(MY30PHOCTH MEXK/IOTIATOUHBIX KAaHAJIOB,;
—  ¥YBenuueHue pagua/ibHOM MPOTSHKEHHOCTH KOJTeca;

— YMeHsbllleHue Nepenaza JaB/leHus Ha COIUIOBOM arlrapare
Be160p Mpodws CIMHKY JIOTIATKK TIPeIKaMepHOUN 0CEBOU /I03BYKOBOM TYPOHHEI

- HOBEPXHOCTB CITMHKY JIOTIaTKX BBITIO/THAETCS pailyCOM ITOCTOSTHHOM KPHWUBH3HBI
WK C painyCcomM IO CTOSTHHOM KPUBHW3HbBI WX C palyCOM KPHWBU3HEI ITIOCTEIIEHHO
yBe/IMUKBaroIeecd OT BXOJa B KaHaJl K BbIXOAY M3 HEro; 4To IpeaoTBpalljaeT OTPbIB
TIOTOKa OT CITMHKMH,

— TloBepXHOCTb CITUHKH TIEPEXOJUT K TI/IOCKOM TIOBEPXHOCTH OJTHKe K BBIXOY U3
KaHara;

— IloBepXHOCTb CIIMHKHM JIOTIATKU Ha BBIXOJle OMpefessieTCsl yIJlaMU 3a0CTPeHust
BBIXOJJHOM KPOMKH M 3aTbIIOUHBLIM yIioM (4+8)° u (8+15)°, poCT 3aThIZIOUHOTO yI/ia
TpeoTBpalljaeT OTPHIB TIOTOKA,;

- HpO(bI/IHIn CIMMHKYW CTPOUTCH IO TOUKaM Ha OTPe3Ke Hapa60ﬂbl NI JIEMHHCKAThI

KakuM 06pa3oM yMeHbIINTb YTo/l HeJOKPYTKH MOTOKa (£Y), BbI3bIBaeMbIi
KOPHOJIMCOBBIMU CHJ/IaMH, U CHIDKAIOILMI Harop Kosieca LieHTpobeskHOro Hacoca?
rae (2 - yron BeIX0/a TIOTOKA M3 MeKJIOTIAaTOYHOTO KaHasa)
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—  TlpumeHeHueM B Komece KOH(Y30pHOTo KaHama ¢ 21 < 11, Ha BBIXO/Ie KOTOPOTO
yron otcTaBaHus motoka 46 °<0wu 2 > 21 ;

—  Hcnonp3oBaHueM IJI0OCKOM TIPSIMOM pellieTKU B Kojiece (321 = f11=0;
—  YBenmueHueM urcsia pabounx JI0MaToK Z B KOJiece;

— IIpumenenuem B kKomece auddy3opHOro KaHasna ¢ 321 > 31 wmm yIyioM oTCTaBaHUS
L5 °>0.

Criocob momHoctHoro KIT/I aBToOHOMHO# 0CeBo#i MapLuaibHON TypOHHEI

—  YBenuuenue Ko3dduipieHTa ObICTPOXOAHOCTH KOJieca Nst U CTETNeHH ONTUMAaJIbHOM
MapI[MaJbHOCTYA TPH ONTUMaTbHOM 3HAaU€HHU €0t MPU ONTUMa bHOM 3HaueHun (U/
CaguabatHoe);

- YBenuueHHe CTeleH! MapyaJIbHOCTHU IIPXU BBICOTE JIOIIATOK hn>10 MM;

—  W3menenue opMbl KOHUUECKOTO COTIJIa Ha BbIXOZie (pUMeHeHre MPsIMOYTOIbHOM
opme);

- HpI/IMEHEHI/Ie CerMeHTa KOHNMYECKHX COILI C MepeKPbITHUEM BbIXOAHBIX CeueHU
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