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
TEOPUS PAKETHBIX IBUTATEJIEN

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

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

NporpaMMabl AIITITAPATOB

a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) 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 IBUTATEJIN U DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
JleBuxuH ApTeM AJieKceeBUY, K.T.H., IOL[eHT, 3aBe/IyIOluii Kadeapoit

[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 PAKETHBIX JIBUTATEJIEN

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

®OpMHUPOBAaHUIO KOMITETEHLIUH CTY)KUT JOCTIDKEHHE CIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-5

3HAHUA:

OCHOBHbIE TeOpeTHYeCcKre W TpaKTHuecKue TOHSTUS U CBe/leHHUs], KOTOpble OTHOCSITCS K pacueTy U
TPOEKTUPOBAHUIO PAKeTHBIX ABUTaTe/lel Ha XMMUUeCKOM TOTLIHBE;;

YMeHuUs:

OTIpeZIeNIUTL TATY, YAE/NbHBIM MMIY/ILC U [PyTHe yaenbHble U TePMOAWHAMUUECKHe XapaKTepHUCTHKU
PaKeTHOTO JBUTaTeIs U ABUraTe/IbHOM YCTAaHOBKHY Ha €r0 OCHOBE;

- paccuuTath OCHOBHBIE TeOMeTpHuecKre XapakTepucTukyd Kamepbl JKPJ], kKak OCHOBHOTO CHJIOBOTO
anemenTa AY;;

HABbIKU:

TIPOBeJieHNsT paCueTOB OCHOBHBIX MTapaMeTpPOB U XapakTepucTuK JKP/I.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Juconrivaa TEOPUSA PAKETHBIX ,Z[BI/II"ATEI[Eﬁ SIBJIIETCSI JUCLIUTIIMHOM 005A3aTe/IbHOM
yacTu 6/10Ka 1 mporpamMMeI TIOATOTOBKH TI0 HarpasieHuto 24.05.02 IIpoekmuposaHue asuayuoHHbIX U
paxkemHbix 0gueamenetl.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIINAJIBHOCTD, ®PU3UNKA, TEOPETUUYECKASA MEXAHUKA.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-5 — CriocobeH pa3pabatbiBath (hpu3MuecKre ¥ MaTeMaTHuecKre MOJe/d UCC/le[yeMbIX MPOL{eCCOB,
sIBJIeHUH U 00BEKTOB, OTHOCSIMXCS K TIPOheCCHOHATBHOM cdepe JesTelTbHOCTH [ijisl PelleHUst
WH)XeHepHbIX 3a7a4

¢ OIIK-7 — CriocobeH KpUTUUYECKH ¥ CUCTEMHO aHa/IM3UPOBaTh JI0CTHXKEHUS OTPaciv
JIBUTaTesIeCTPOEHUs] U SHEePreTHUeCKOM TeXHUKU U CIT0Co0ObI MX PUMeHeHHs B ITpodeCcCcroHaTEHOM
KOHTEKCTe

¢ TICK-6 — CriocobeH MpoBOUTh MOUCK, CUCTEMATU3UPOBATh M aHAJTM3UPOBATh UHHOPMAI[HUIO 10
KOHCTPYKTUBHBIM U CXEMHBIM pellIeHUsIM CyLeCTBYIOLIel pPaKeTHO-KOCMHUYeCKOW TEXHUKHU U UX
3JIEMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAMTOPHBIE 3aHATHSA N
B KOHTaKTHOIi ¢hopme g%,
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Paszpen 1. dusnyecKue NPHHIMIIBI, 0CHOBHbIE TAPAMETPhI H XapaKTePHCTHKH
pakeTHbIX ABurarenei. 1.1 Tsra kamepsl PII. Cocrapsitoliye TSry. BoipakeHue Tsru uepes
3 6 rasoguHamuueckue GyHKUHHU. 1.2 YaenbHble mapameTpsl Kamepbl PII: yaenbHbINH UMITY/IbC, 58 38 18 20 20 30
PacxoJHbIM KOMIUIEKC. YenbHbli uMnyibe 1 Tara P/1. 1.3 Xapakrepuctuku P/I: gpoccenbHas
M pacxo/Hasi XapakTepUCTUKHU Kamepsl P/I 1 P/] B Lie/1oM; BBICOTHasl XapaKTepHCTHKa;
XapaKTepUCTHKA 10 COCTaBY TOIIMBA.
Paspen 2. AHau3 pa6otsi PJJ ¢ yueToM peasibHbIX YC/IOBHH MPOTEKaHUs IPOLIECCOB. 2.1
Cuctembl K03 (ULEHTOB ISl yueTa peasbHbIX YCI0BUM MPOTeKaHHs MPOLieCcoB. 2.2 3aKoH
COXpaHeHUs SHePr'UH NPHMeHUTe/IbHO K Kamepe P/I. 2.2 MeTozp! onpezieneHust
3 6 TeopeTHYeCKHX ITapaMeTpoB Kamephl PJI: aHanuTHYeCKuil MeTos, rpaduyeckuii MeTog, m 26 18 8 18 35
rpacdoaHanMTHYECKHiT MeTOZ. 2.3 YueT TerioBbIX noTepb rpu pabore PII. 2.4 BiunsiHue
KOH/IeHCHPOBaHHOM (ha3bl Ha UMIMy/IbCHBIe XapakTepuctuku PI. 2.5 HapyueHue
n3obapuunocty nporeccos B KC. 2.6 BriusiHye HepaBHOMEPHOCTH pacrpe/ieeHust
KOMITOHEHTOB TOILIMBA 10 CeUeHHIO KaMephl Ha UMITy/IbCHbIE XapaKTepucTHku P/I.
Paspen 3. Convia pakeTHBIX jBHrarenei. 3.1 HasHauenne u turel comer. 3.2
ODHepreTuyecKre 1 reoMeTpUYECKHe XapaKTepUCTHKN coria. Obiye 3azaun
npodupoBanus cora. 3.3 ITpodunrpoBaHye 03ByKOBOH YacTH KpyIJIoro
3 6 ocecruMMeTpuuHOro comia. 3.4 IpoduimpoBaHue CBepPX3ByKOBOW YacTH KPYI/IOrO 42 21 15 6 21 35
0CeCHMMeTPHUYHOTO coria. 3.5 TTocTpoeHre ONTHMAaILHOTO KOHTYpa KpyI/ioro
0CeCUMMETPHUYHOTO COTI/Ia MPY 3a/laHHbIX OrpaHuueHHsX. 3.6 OCOGEHHOCTH UMITY/TbCHBIX
XapaKTepUCTHK IUTHIPEBBIX 1 Tape/IbyaThiX COrel.
Bcero 3a 6 cemecTp 144 85 51 34 59 100
Bcero no gucnymuHe 144 85 51 34 59 100
3.2. AyAMTOPHBIA NPAaKTHKYM
Oo0bem
Ne Homep u HauMeHoOBaHHe pa3jena ’
Tema npakTHYeCKOro 3aHATHS aya.
n/n AUCITMIIIUHBI
qacoB
1 Omnpepgenenuve Tsaru kamepsl PIJ 6
Pa3/IMYHOro Ha3HdueHUA
I/ICCHE,E[OBEIHHE COCTaBJ/IAOIINX TATU
2 |Pasgen 1. ®usnueckue IIPUHIUIIBI, OCHOBHBIE kamepsi PI 4
ITapaMeTphbl U XapAKTePUCTUKKU PAKeTHBIX
3 JBUraTen oif OHPQ,IIEJ'IEHI/IG YAE/JbHBIX XdPAKTEPUCTUK 4
P[] pasnmuuHOro Ha3HaYeHUst
4 Ornpepenenne xapakrepucTuk PJ1 6
Pa3/IMUHOr0 Ha3HAYeHUA
OL[EHKEI BJ/IMAHMSA TEIVIOBBIX ITIOTEPh IIPpU
5 abore P/l Ha ero UMITy/TbCHBIX 4
Pazpnen 2. Anamu3 pabotsi P/I ¢ yuetom P A Y
v XdPAKTEPUCTUKU
pea/IbHBIX YC/JIOBUU IMPOTEKAHMA TIPOLIECCOB. =
6 AHanmuTh4e CKUn MeTOo/, pacyeTa 4
TeopeTUYeCcKux rnapametrpos P/]
o IIpodunrpoBaHyie CBepX3BYKOBOM UYaCTH
7  |Pasgen 3. Coruia pakeTHBIX JBUTaTeen. podump PX3BY 6
KpyIj1I0ro 0CeCMMMETPUYHOI'0O COTL/Ia
Bcero 3a 6 cemectp 34
3.3. CamocTosnTenbpHas padora crygenta (CPC)
No Homep n HaumeHOBaHMe pasfiesa Oobem,
Copep)kaHue yueOHOro 3aaHus
n/n JAUCIHHUII/TUHBI JacoB
Yrny6neHHast ipopaboTKa paszienoB Kypca 1o
1 |Pasgen 1. ®u3nuecKue MPUHIIUTIBI, OCHOBHbIE (KOHCIIEKTaM JIeKLIMI U peKOMeH/lyeMOi 12
TlapaMeTphbl U XaDAKTEPUCTUKU PAKETHBIX JINTeparype
5 JBUTaTenei. TTpopaboTka MaTep1aoB MPAKTUUe CKUX 8
3aHATUI
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3 |Pa3gen 2. Aranu3 pabotsl PI] c yuetom YrnybnenHast mpopaboTka pa3ziesioB Kypcamo| 14
peasibHBIX YCJIOBUH MTPOTEKaHUs TIPOLIECCOB.  |KOHCIEKTaM JIeK[IUK U PeKOMeHyeMOoi
JTepatype
4 ITpopaboTka MaTepHranoB MPaKTHUeCKIX 4
3aHATHN
Yrny6nenHast mpopaboTka pa3/esioB Kypca 1o
5 KOHCIIeKTaM JIeKLIU ¥ peKOMeHlyeMOour 17
Pazpen 3. Consia pakeTHbIX ABUTaTesei. JuTepaTrype
6 ITpopaboTka MaTepHranoB MpaKTHUeCKUX 4
3aHATUN
Bcero 3a 6 cemecTp 59
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJIE/IN CEMECTPA
1/2|3|4|5| 6 |7(8(9| 10 |11 |12 13 14 15 16 17
6 P P Kontp.P. Oru.moI13 | IP | Bomnp. 3k3
YcnoBHble 0603HaUEHUSI:
o JIP — aparHocTHUeCKasi paboTa;
o Koutp.P. — KOHTpO/IbHAs paboTa;
e Bomp. 3K3 — BOIPOCHI K 3K3aMeHY;
e Otu. 1o I3 — oTueT 110 NpakTUYeCKOMY 3aZlaHUIO.
TeKyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIE BpeMeHHble HHTepBaJIbl B
ciefyroumx popmax:

[MarHocTuyeckasi pabora;
KOHTpOJ/IbHAs pabora;

BOIIPOCHI K 3K3aMeHY;

OTUET I10 MPAKTUUeCKOMY 3a/[aHHIO.

HpOME)KYTO‘lHaH dTTeCcTalud IMpoOBOAUTCA B Q)opMax:

9K3dMeEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. lopodees. . OCHOBBI TeOpPUH TEIUIOBBIX PaKeTHLIX ABurareseil. Teopusi, pacuéT u
npoektrpoBanue. M.: M3g-so MI'TY um. H. 3. Baymana, 2014, 351. pec.

2. A. A. lopodeeB. OCHOBBI TEOPUHU TEIJIOBBIX PAaKeTHBIX JBUTaTeseil. Teopusi, pacuéT ¥ MpoeKTHpPOBaHUe.
M.: U3p-Bo MI'TY um. H. 3. baymana, 2014, s51. pec.

3. B. T. EpoxuH. Teopusi 1 IpOEKTHUPOBaHHE pakeTHbIX Apuraresei. CIT0.: Jlanb, 2015, 3/1. pec.

4. M. B. [To6poBobCcKUid. . ’KUAKOCTHBIE pakeTHbIe JBUrated. OCHOBBI POEKTUPOBaHMs. M.: M31-Bo
MI'TY um. H. 3. baymana, 2016, s51. pec.

5.2. JlorionHUTeIbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:
1. Buraresb.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynznamenTanbHas 6ubnuoreka BITY «BOEHMEX» um. 1.®.
YCTUHORA;

2. https://urait.ru — I'maBHas — O6pa3oBaresibHas riardopma FOpaliT. 11 By30B U CCy30B.;

3. http://e.lanbook.com — DBC JlaHb.

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HauionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

WHbopmaliioHHbIe CTIpaBOYHbBIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTIlntoc- vHGOpMaLMoHHbBIN TOpTa MpaBoBoi MHGOpMaLiu.

5.5. TTporpamMMHoOe obecrieueHue:
He Tpe0yeTcs.
5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



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. ITnakarsl NPUHLMNHA/IBHBIX CXeM pasInuHbIX PII;
2. TInakarsb! c 1306pakeHeM KOHCTPYKTUBHBIX CxeM 3/ieMeHTOB P/] ob11iero u crierjanpsHOTo Ha3HaYeHMs;
3. TIpernapupoBaHHbIe HaTypHbIE 00pa3lIbl OT/AENbHBIX 3/1eMeHTOB P/I..

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 paboueli mporpaMme JUCIHTTHHbBI
TEOPUS PAKETHBIX JBUTATE/IEU

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda TEOPUSI PAKETHBIX JBUTATE/IEN sBnsercs AUCLMIVIMHON o06si3aTe/TbHOM
yactd 0/0ka 1 mporpammel TOATOTOBKU IO HaripaeieHnio 24.05.02 IIpoekmupoeaHue d8UAUUOHHbBIX U
pakemubix dgueamesell. [TUCLUIUIMHA peayn3yeTcs Ha (akyasreTe A PakeTHO-KOCMHUeCKOW TexHMKU 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.

ConepkaHue [AUCLMIUIMHBI OXBaThbIBaeT KDY BOMPOCOB, CBSI3aHHBIX C H3yUeHWeM TeOpHUM, pacueTa u
TPOEKTHUPOBAHUS PaKeTHbIX W DeaKTUBHBIX ABHUraTtejell Ha XMMUUECKOM TOTUTMBE, TeHJeHLU{ pa3BUTHS U
MyTel UX COBePIIeHCTBOBAHUSI.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e KOHTpOJ/IbHast paborTa;
¢ BOMPOCHI K 3K3aMeHY;
¢ OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (51 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTe/bHas paboTa
crygenra (59 a).
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IIpunoxenue 2

K paboueii mporpaMme JUCIHTLTHHbI
TEOPUSI PAKETHBIX JBUTATE/IEU

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.,

OTBEAE€HHBIX Ha CaMOCTOATE/IbHYIO D

aboTy 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 padoThI PekomeHiyemasi TuTeparypa prm:{?éKOCTb’
Pazpen 1. ®usnyeckye NPUHLMILI, 0CHOBHBIE IapaMeTPhI U XapaKTepPHCTUKH PaKeTHBIX JBUrare/eii.
A. A. Jopodees. . OCHOBBI TeOPUU TETIJIOBLIX PaKeTHBIX
YrybrenHasi npopaboTKa pasfenoB | npurareneii. Teopusi, pacuéT U MPOEKTHPOBaHKe: M.:
Kypca 110 KOHCIeKTaM JeKLui 1 W3-80 MI'TY um. H. 3. Baymana, 2014 (1) 12
PeKOMeH/lyeMOii uTeparype b. T. Epoxus. Teopus u NpOeKTUPOBaHKEe PaKeTHBIX
nmeurareneii: CIT6.: Jlanb, 2015 (1, 2)
TIpopa6oTKa MaTepHaos M. B. [To6poBonbckuid. . JKUAKOCTHBIE paKeTHbIe
NPaKTHUeCKMX 3aHATHiL peuraresi. OCHOBBI IpoekTUpoBaHust: M.: U3a-Bo 8
MI'TY um. H. 3. baymana, 2016 (1, 6)
Wroro mno pasgeny 1 20
Pazpen 2. Ananu3 pabotsl P/l ¢ yueToM peanbHbBIX YC/I0BHI NPOTeKaHUs MPOLIECCOB.
Yrny6nennast ipopaGotka pasgenos | A- A. [lopodeeB. OCHOBbI T€OPHH TET/IOBBIX PAKETHBIX
Kypca I0 KOHCIIeKTaM JIeKLH# 1 JBurareseii. Teopus, pacuér u rpoeKTUpoBaHye: M.: 14
PEKOMeH/[yeMOii IUTepaType Wsp-so MI'TY um. H. O. Baymana, 2014 (2)
M. B. 1o6poBobCKUiA. . JKHUIKOCTHBIE pAKETHBIE
ITpopaGorka Mareprasios nurareny. OCHOBBI MPOeKTHPOBaHUs: M.: 131-Bo 4
IIPaKTUIECKUX 3aHATHH MI'TY um. H. 3. BaymaHna, 2016 (3, 4)
Wroro no pasgeny 2 18
Pa3pen 3. Comia pakeTHbBIX ABUraTe/ €.
YrybrenHasi TpopaboTKa paszesnos M. B. [l1o6poBonbCKuil. . JKUJKOCTHBIE paKeTHbIe
Kypca I0 KOHCIIeKTaM JIeKLHi 1 neurarenu. OCHOBBI IPOeKTUpOBaHus: M.: M3a-Bo 17
PEKOMeH/[yeMOoii IUTepaType MI'TY um. H. D. baymana, 2016 (2)
A. A. opodeeB. . OCHOBBI TEOPUU TETVIOBBIX PAKETHBIX
ITpopaGorka Mareprasos Jsuraresieii. Teopusi, pacuéT ¥ MpoeKTUpOBaHue: M.: 4
HpAaKTHYeCKMX 3aHATUN N3p-Bo MI'TY um. H. D. baymana, 2014 (2)
Wroro no pasgeny 3 21
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IIpunoxenue 3
K paboueli mporpaMme JUCIHTLTHHbBI
TEOPHS PAKETHBIX JJBUTATEJIEV

®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 OTUYeT M0 MPaKTUUECKOMY 3a/]aHHI0;
e KOHTpO/BbHasi pabora;

e BOMPOCHI K IK3aMEHY;

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.

OTueT no NPaKTHYEeCKOMY 3a/JaHHI0

TTocsie moMyyeHUst UCXOZHBIX JIaHHBIX 0(DOPMIISIETCST OTUET C 00PAbOTKOM MCXOHBIX [JAHHbIX.
OL1eHrBaeTCst IPABUILHOCTD U a/IeKBATHOCT TOTyUeHHbBIX 3aBUCMMOCTEH, a TaK)Ke KaueCTBO 0(hOpPMIIeHHS
otueta. OTUeT MOAJIEXKUT 3aIlIUTe.
0 — oTueT He cJie/laH U He CAaH
10 — oTueT opopmsieH Ge3 OIIMOOK, HO He 3alIUIIeH
20 — otueT oopmiieH Oe3 OMIMOOK 1 3aILUIIIEH TPEeIoAaBaTe o

KontponbHas pabora

KonTponbHast paboTta coep>KUT ceMb 3aJad ¥ OLIeHUBAETCS C TIOMOIL[BIO CHCTEMBI OLIEHOK «3auTeHO»,
«He 3aUTeHO». «3auTeHO» BLICTABJISETCS TIPU NMPABUILHOM pellleHnH MATH U Oosiee 3ajiau KOHTPOILHON
paboThI.
KonTposbHble 3ajaun BXogAT B coctaB Y MK IWCHUANIIMHEL

Bonpocsl K 3K3amMeHy
1. Tsra Kamepbl paKETHOTO JIBUTATEJIs.
. BeiBog, hopMyrbl TATH KaMephl [BUTATesIs B IIyCTOTe.
. Taira kamepsI B atMocepe.
. Cocras/isioLLMe TIrM KaMepbl PAKEeTHOI'O IBUraTelIsl.
. BoipaxkeHue TArM KaMepbl uepe3 rasouHaMuyeckue QyHKLIUM.
. ¥Y[ie/bHBI UMITY/ILC KaMephl CTOpaHUs.
. Pacxopnbiit Komriekc Kamepsl P/I.
. TsroBb1il KOMILIEKC Kamepbl P/I.
. KonmruecTBeHHast OLleHKa JOKpPUTHYECKOM (03BYKOBOI) COCTaB/ISIFOLLIEN TATH.
10. KonnuecTBeHHast OLjeHKa CBePXKPUTUUYECKOH (CBEPX3BYKOBOI) COCTaB/ISIOIIEH TATH.
11. JIpoccenbHas XxapakTepucTUKa Kameps! PII.
12. PacxopHas xapakTepucTrka kamepsl P/I.
13. poccenbHasi XxapakTePUCTUKA PAKETHOTO JIBUTaTe/Isl.
14. PerynurpoBaHue TSTU 10 APOCCENBbHOM (pacXofHOW) XapakTepucTtuke PII.
15. BeicOTHas XapakTepucTUKa Kameps! PII.
16. BricOoTHas XapakTepuCTHKa UeaJbHOPEryJIMpyMOro COIUIa.
17. OnpefiesieHre ONTUMA/ILHOIO JlaB/IeHUs Ha Cpe3e HeperyJMpyeMoro CoIuia.
18. Xapakrepuctuka P/l 1o cocTaBy ToI/uBa.
19. Cuctembl k03 (DULMEHTOR [17Is1 OLIEHKH COBEpILIeHCTBa pabouero mpoiiecca B Kamepe P/I.
20. O611as hopMa ypaBHeHHs] COXpaHEHUs SHEPTUU MPUMEHUTETBLHO K Kamepe PII.
21. AHanUTUYeCKUN MeTOZ, pacueTa TeOpeTUUeCKHX rnapaMeTpoB PII.
22, T'padmrueckuii MeTof OTIpe/iesIeHHs] TeOpeTHUeCKUX rmapamMeTpoB PII.
23. I'pacpoananuTHUECKUI MeTO/, ONpefiesieHHsl TeopeTHUeCcKUX napameTpos P/I.
24. BnusiHue TernaooOMeHa Me>KIy KOMITOHEHTaMH TOTUIMBA B OaKax U OKpYy’Karollei cpe/ioi Ha UMITY/IbCHbIE
XapaKTepUCTUKY KaMepsbl.
25. He3zaBucumoe oxnaxzaeHue kamepsl P,
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26. PerenepatuBHoe oxyaxJeHue kamepsl P/1.

27. PaBHOBeCHOe /IBI>KeHHe Byx(a3Horo pabouero tesna 1o coruty P/I.

28. OTCyTCTBUE MeXaHUUeCKOro B3aMMOZeCTBUS MeXXAy (a3aMU U ero BMsHYE Ha UMITY/IbCHbIe
XapakTepucTuku PII.

29. OrcyTcTBHe Tersioo6MeHa MeXXy (hasaMy U ero B/WsIHYE Ha UMITY/IbCHbIe XapakTepucTuku P/I.
30. HepaBHOBeCHOe /IBWKeHHe AByX(a3sHoro pabouero teia 1o coruiy PII.

31. HapyuieHve n306apuyHOCTH TIPOLIECCOB B KaMepe CrOpaHusl.

32. BnvssHre HepaBHOMEPHOCTHU paclipe/ie/ieHysl KOMIIOHeHTOB TOIIMBA 10 cedyeHUto KaMmepsl P/] Ha
HMITYJIbCHbIEe XapaKTePUCTUKU.

33. HazHauenwe u tursl corien P, O61mye 3aaun mpoGUIMPOBaHUS COTIIA.

34. ABToMOgebHBIE U HEABTOMO/Ie/TbHBIE PEKUMBI Pab0THI COTLIA.

35. OnTUMa/IbHBIA pe>XUM pabOThI COIIA.

36. 'eoMeTpryecKre XapakKTepPUCTHUKU KPYIJIOr0 0CeCUMMETPUYHOro coruia (comia JlaBasns).

37. KosdduimenT pacxoga coria.

38. OcobeHHOCTH IPOGUIMPOBAHUS JO3BYKOBOM YaCTH KPYIVIOTO 0CECMMMEeTPHUYHOTO COTLIA.

39. ®usmnueckas KapTUHa TeueHMsl rasa B CBepX3ByKOBOM YacTH coria JlaBassi.

40. IToTepu Ha TpeHHe B CBEX3BYKOBOM YaCTH KPYI/IOTO 0CECUMMETPUYHOIO COTL/Ia.

41. TloTepu Ha paccesiHve B KPYIJIOM 0CeCUMMETPHUYHOM COIL/Ie.

42. [locTpoeHye ONTHMaIbHOIO KOHTypa CBEPX3BYKOBOM YaCTH COILIA 3aJldaHHOM MacChl.

43. IlocTpoeHHWe ONTUMAa/IBHOTO KOHTYPa CBEPX3BYKOBOM UaCTH COIJIa Ha 3a/laHHYIO CTeleHb pacilipeHusl.
44. ITocTpoeHHe ONTHMAaIBHOTO KOHTYPa CBEPX3BYKOBOM UaCTH COTI/Ia 3aJaHHOM [IHBI.

45. IlocTpoeHre ONTHMaNbHOTO KOHTYPa CBEPX3BYKOBOM UaCTH COII/Ia 3a/jJaHHOM MaccChl.

JK3aMeH

JK3aMeH MOXeT IIPOXOJUTh B BUe TeCTUPOBaHUS (TOMBKO /Jisl TIOJyUeHuUs: OLIeHKU
«YZIOBJIETBOPUTE/LHO» ), MO0 OTBETOB Ha BOMPOCHI SK3aMeHallMOHHOT0 OuseTa.
[17151 11Oy YeHrst OLleHKY «Y[0BJIETBOPUTEIBHO» JOCTAaTOUHO IIPY BBIIIOJIHEHUU TeCTHMPOBaHUs NIPaBU/ILHO
oTBeTUTh Ha 60% BOTPOCOB TecTa. [I/s1 moydeHust 6osiee BEICOKOM OLeHKH TpeOyeTcsl ¢aTh IK3aMeH, OTBeuast
Ha BOTIPOCKI 9K3aMeHaIMOHHOTO OueTa, B sK3aMeHal[MOHHOM OWieTe jBa BOTIPOCA U OfiHA 33jiaya.
OrleHUBaeTCs MPAaBU/ILHOCTE PelleHus 33/]aul, a TAK>Ke MOJTHOTA U MPAaBUILHOCTL OTBETOB 110 OU/IeTy.
O11eHKa «y/I0BJIETBOPUTETLHO»: TIPABU/IBHO pellieHa 3a/laua v MoJTHOTa OTBeTa Ha BOompock! bumera: 60-80% 1o
KaX[J,OMY BOIIPOCY.
OrleHKa «XOPOILIO»: MPAaBUILHO PellleHa 3a/iada v MoTHOTa OTBeTa Ha BOMpOCk! Ousieta: He MeHee 80% 110
KaX[,0OMy BOIIPOCY.
O1ieHKa «OTJIMUHO»: TIPAaBU/ILHO pellleHa 3a/jaua U I0JIHOTa OTBETa Ha BOMPOCH Oumera: He MeHee 80% 110
Ka’K[JOMY BOIIPOCY, OTBEThI Ha 2-3 [JOMOIHUTEIbHBIX BOIPOCA U3 CIIMCKA CO CTENeHbI0 MOTHOTHI OTBETa He
MeHee 50% 110 KX 0My.
OK3aMeHaIMOHHbIe OUIeTHI BXOJAT B cocTaB Y MK AUCIIUTIVHELL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesioB U
JUJAKTHYECKNX eJHHMHIL]

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAaKTHOM

dopme

BCETO
Jlekuu
IIpakTHueckue
3aHATUA

CamMocTonaTe/lbHana
padoTa cTyaeHToB

dopmupyemast
KomIeTreHus, %

I[ICK-5

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJCTBA

Pa3pen 1. ®usnueckye NpUHLMIBI,
OCHOBHBIe MapaMeTpbl U
XapaKTePUCTUKHU PaKeTHBIX
JBUTaTesIe.

58

38 | 18 | 20

20

KonTpossHas
pabora,
Bompocs! K
9K3aMeHY,
Otuer 1o
TPAKTUYECKOMY
3aJJaHNIO

Paspen 2. Ananm3 pa6otsi PJJ c
y4eToM peaIbHbIX YCI0BHH
NPOTeKaHHUs POLeCCOB.

44

26 | 18 8

18

35

KourtponbHas
pabora,
Bormpocs! K
JK3aMeHy,
Ortuet 1o
MpaKTUUeCKOMY
3a/laHUI0

Paspen 3. Conia pakeTHBIX
JBUraTesIeH.

42

21 | 15 6

21

35

KontposnsHas
pabora,
Bompoce K
5K3aMeHy

Bcero 3a 6 cemecTp

144

85 | 51 34

59

100

Bcero no gucouniuHe

144

85 | 51 34

59

100
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Kputepuu oneHuBaHus

IICK-5
Bonpocbl omKpbimoz2o muna:
Ne 1
YKaKuTe BeIMUYMHY MUHMMAaIbHOTO COOTHOLLIEHUST MEX/Y TLIOLa/IbE0 KaMepbl
CTOPaHUA U TIIOIIA/IbI0 KPUTHUECKOTO ceueHusi B kKamepe JKPIIT asist o6ecrieueHus
1300apHBIX YCIOBUM NIPOTEKaHHWs1 BHYTPUKaMePHBIX Mpoieccos? [aiite
pa3BepHYTHIM OTBET.
Ne 2 Kak 1o BHeIIHMM reoMeTpryeCKMM COOTHOLLIEHUSIM OIpe/e/iTh Ha3HaueHre kamepobl 2KP/I
pakeTbI-HOCUTENS?
Ne 3 Kakoii akTop orpeziensieT nzeaabHyH0 CKOPOCTb PAaKeThl TIPY pasHbIX ABUraresisix. Boibepute
TIPaBUJIbHBIN OTBET U 000CHYHTe Balll BEIOOP.
POJ, TOT/IMBA;
yZeTbHbINA UMITY/IbC;
Macca JiBurareris;
3arac TOILIUBA.
Ne 4 Kakomy k03¢ duIiieHTy COOTBeTCTBYIOT Mpe/iCTaBlIeHHbIe BhIDayKEeHUS?
1
P 2
2 \k-1 1+A3
—— * —
a) k+1 Aa
d
6) 1 ,[LOHp 8 PEH Kp
P .*F, = P.xF,
P 1
P, xF,
Ne 5 Kakast u3 HrKenpuBeIEHHBIX (HOPMYII /IS OTIpe/ie/ieHus yAebHOTO UMITy/Tbca Kamepsl 2KP/T
TiepBoOYi CTyTieHH He BepHa. [IpuBeuTe apryMeHThbl, 000CHOBBIBAIOIIME Balll BBIOOD.
‘ /1 S ( H)5
L, = &(A )z(x )— Rk Pufag,
y,ﬂ. I{p da {:I]+ 1) P.F :
2 L
( ) 2(n—-1)
VIl
n+i1
Ly, = W, + —22 (1 — 9,
paF. Wy Pj
I,, =Bx*e(A,) *z(A,)
ya =P a
Ne 6 Ha pucyHke npezicrap/ieHa cxema INPUCTEHOYHOI'O CJI0S [i/1s1 BHYTPEHHETO OXJIaXKeHUSI.
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Ne 7

Ne 8
Ne 9
Ne 10

Nel

Ne 2

Ne 3

Ykakute 1py, KoTopasi ykasbiBaeT Ha repudepuiinsie hopcyHKU. [losicHuTe X Ha3HaUeHue.

Ha pucyHke nipeficTaB/ieHa cxeMa MPUCTEHOYHOT'O CJI0s1 /7151 BHYTPEeHHero
oxJIaXeHus. YKaxxure udpy, KoTopasi yKas3bIBaeT Ha Iosica 3aBeckl. [TosicHuTe
ee Ha3HaueHue.

o) ~u—

§ £ A

F ¥ ru o b g

KakuM cBOMCTBOM /I0/DKeH 00/1aZlaTh TETI03aIlUTHBINA CJI0N?

YTo Takoe «reoMeTpUUeCKasi CTeNeHb PaCIIUPEeHUs COTIa» ?

Kak U3MeHUTCsA CKOPOCTh UCTeUeHUs: pabouero Tesia U3 COrvia Ha KpUTHUECKOM PEXUME TTPU
TIOBBIIIIEHUH [IaBIEHUST OKPYXKarolel cpebi? JlatiTe pa3BEpHYTHIM 000CHOBAaHHBIN OTBET.
Bonpocbl 3akpbimo2o muna:

CooTHoIIIeHHe CKOPOCTH BIpbicKa TormBa B KC K CKOPOCTH UCTEKATOIIEro MoToKa paboyero
TeJjia Ha cpese corvia wl/wa:

A) <1
B) >1

B) ‘1
Bbl6ep6Te OZIMH WJIX HEeCKOJIBKO ITPpaBUJIBHBIX OTBETOB:

JKUIKOCTHOM paKeTHBIN IBUTaTe /b Majloi TSITHU — 3TO paKeTHbIN ABUTaTesb C TATOM:
A)0,01...1600 H
b) 1...160000 H

B)1...1600 H

Ha pucyHke n300pakeHbl pa3/TMuHble TUTIBI COTIeST KaMephl Auratenst. COOTHeCHUTe THIT COTIIa
Ha WUTIOCTPALUU C Ha3BaHUeM:

1. paZily CHO-KOHUYeCKOe COII0
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2. KOHHUYEeCKOe COIJIO

3. corio BurommHckoro
a)
R
Rﬂx
Fou
0)
R,
®,
Re
B)
O
R R
| X Rl
R
Ne 4
B >KH/IKOCTHOM pakeTHOM JBuraresie 6e3 [J0KUraHUsI TeHepaTOPHOro rasa Tsra
JBurarens PnB paBHa:
1) Pns= Px+ Prr
2) Ppe =Pk
3) PaB=Px-Prr
Ne 5 Ha pucynke n3obpaxeHa cxema Hapy»kHoro oxnaxenus JKPII. CooTHecuTe Ha3BaHHe

3/IeMeHTa U LUdPY, YKa3aHHYIO Ha CXeMe Hapy>KHOTO OXJIaXKJeHHsI:

l'oprraee ] OKHCTHTETE

S

A — dopcyHoyHast roioBKa
b — BBIXOZIHOM KO/JIEKTOP
B — Bx0HOI1 KO/I/IEKTOP

I' — oxnakparoLii TpakT
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Ne 6 C TouKM 3peHHs TpeoOpa30BaHUs XUMUUECKOM YHEPTHH, HAW/TYUIIINM OyZeT TO
TOTUIMBO, B COCTaBe MPO/YKTOB CrOPAHUs KOTOPOTO COZIEPKUTCS Oobliie:

- MHOI'OATOMHBIX I'da30B
- MHOI'OATOMHBIX ¥ Ma/IOATOMHBIX I'da30B

- OAHOATOMHBIX 1 Ma/IOATOMHBIX I'd30B

Ne 7
B xamepe pakeTHOro iBuraresisi, paboTarolero Ha TOIUIBe «YIJIeBOOPOJHOe
roprouee+KuC/I0poz», KO3(PUILIMEHT U30bITKA OKUCTUTES O:
‘1
=1
1
Ne 8 Ha nipejcTaBneHHO# cxeMe KaMepbl paKeTHOTO BUraTesIsi C pa3HOM [IJIMHOM COILIa YKaKUTe
BapHaHT COTJIa, KOTOPBIN OyzeT Oosiee BBITOAHO MCIIO/IB30BaTh MpU paboTe y 3emu. OTBeT
obocHytiTe.
2
F
/
Ne 9 15t npodUIMpOBaHHbIX COIIe/ OIaCHOCTh OTPbIBA IIOIPAHUYHOIO CJIOSl OT CTEHKH COIlIa
BO3HHKaeT B (JIyyae, KOI7ja OTHOLIIeHe JlaBieHuil Pa/PH paBHoO:
0,1...0,2
0,2...0,3
0,3...0,4
0,4...0,5
Ne 10 Ha npeficTaBneHHOM rpaduke yKa)kute KpUBYIO, MPeCTAB/ISIOLIYIO YAeIbHbIM UMIYIbC Iyo:

A) XKP[I OTKpBITOM CXeMBI;
b) JKP[I 3aKpBITOM CXEeMBI;

B) Kameprl pakeTHOro JiBUTaTeIs;

fvo
"N /
- ot
| 3
|
'I'nlum. ,_‘___?K
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