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JIUCT COI'J/TACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJIEHA B COOTBETCTBHHM C TPEBOBAHMUAMM ®EJEPAJIBHOI'O
TI'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICHIEI'O OBPA3OBAHNS (©I'OC BO)

24.03.01 PakeTHbIe KOMILIEKChI H KOCMOHABTHKA
rog, Habopa rpymmsr: 2024

ITporpaMmy cOCTaBHT:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKNE KOMIIJIEKCEI PAKET U
KOCMUYECKUX AIIITAPATOB
Cununbiiukos Banepuii Boprcouy, K.T.H., JOLEHT, JOLEHT

ITporpaMma paccMOTpeHa

Ha 3acefjaHuX Kadepbl-pa3paboTunka

paboueii nporpammvel A4 CTAPTOBBIE 1 TEXHUYECKUE KOMIUIEKCHI PAKET 1 KOCMUYECKUX
ATIITAPATOB

3aBexymoiuii Kadeapoii [JonbeHkoB B.I, K.T.H., CHC

IIporpamma paccMoTpeHa
Ha 3ace[JaHUHU BbIMyCKatolliel Kadespbl

A4 CTAPTOBBIE U TEXHNMYECKHUE KOMIUIEKCBI PAKET 1 KOCMHNYECKUX AIIIIAPATOB

3aBexyroumii Kadeapoii JonbeHkoB B.I", K.T.H., CHC




PABOYASA ITPOTPAMMA IV CIIAIT/INMHBI
CUCTEMBI YIAPOBUBPO3AIIINTHI

Pa3pesnbl paboueil mporpaMmsl

1. HEJIM OCBOEHIA JUCHUIT/INHBI

2. MECTO JVCHUIUIMHEBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)KAHIME NVICLHAIIIVHBI

4. ®OPMBI KOHTPOJIAA OCBOEHMA AJUCHUITIVHBI

5. YYEBHO-METOIWYECKOE 1 NTHOOPMALIMOHHOE OBECIIEUEHUWE JUCHUWITIIMHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHUE NUCIWITJIMHBI

IIpunoxeHusi K padouyeii nporpaMme JUCIMIIMHBI
o IIpunoxenre 1. AHHOTarMs paboueil mporpaMmel

o TIpunoxeHue 2. TexHOMOTMU U HOPMbI 00yUeHUsT
o TIpunoxeHue 3. POHABI OLIEHOUYHBIX CPe/CTB



1. IEJ/IM OCBOEHUA JUCHUILINHBI

Llenpl0 OCBOEHMS JUCLIUIIIMHEI sIB/IsIeTCs] JOPMUpPOBaHME CTeYIOMNX KOMITeTeHI[HH:

IICK-3.3 — crocoGHOCTb TIPOEKTHPOBaTh M KOHCTPYWUPOBAaTh MeXaHWYeCKWe KOHCTPYKLMH, CHUCTeMbI M arperartsl
JleTaTe/IbHBIX armaparoB

@DOpMUPOBaHHIO KOMIIETEHLMH CTY>KUT JOCTIKEHVE CIeAYIOUIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-3.3

3HaHUA:

Ha ypOBHe TIpe/ICTaBJIeHHH — 3HaTb OCHOBHBIE TIOHSTHSI ¥ METO/[OJIOTHIO Y/japOBHUOPO3aIlNTh;

Ha YPOBHE BOCITPOU3BE/IeHUS] — 3HaTh OCHOBHBIE MPUHLIUIILI PACIIONIOKEHHsT aMOPTH3aTOPOB TPU CI0KHOM YAapHOM
Harpy>XeHuwu;

Ha ypOBHe TIOHUMaHWUsI — 3HaTb 0COOeHHOCTH Y NIPUHLIUILI eHCTBHSI aMOPTH3aTOPOB Pa3/IUUHBIX TUIIOB;

YMeHusi:

VMHepLIMOHHBIM XapaKTePUCTUKaM CUCTEMBI U ITapaMeTpaM BO3JeHCTBUS;

MpaKTUYeCKUe: PaCCUUTHIBATh JUHAMUUECKHUE TIPOLIECCHI TTPY MCTIO0/Ib30BAHUM Pa3/IMUHbIX TUTIOB U CXEM aMOPTH3aLIvH;

HABbIKU:

- paboTBl C HayyHOM W CIIPaBOYHOM JIUTepaTyphl NPH MPOEKTHPOBAaHWH CHCTEM YZAApOBHODO3alUTHI, MPOBEeeHNH
PacueToB U KCIePUMEHTa/TbHBIX UCC/IeI0BaHUMN 1 aHATI3e Pe3y/IbTaToB;

- IPOBE/IEHNST PACUETOB U BbIOOpA MapaMeTPOB YAapOBUOPO3alUTHBIX YCTPOMCTB.
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2. MECTO ACIIAIIVIMHBI B CTPYKTYPE OOII BO

Ouctynmmaa CUCTEMBI YJAPOBUBPO3AIIUTHI siBnsieTcst AUCLUTUIMHON YacTH, (hopMHUpyeMoi
y4yacTHMKaMH 00pa3oBaTe/IbHbIX OTHOIIeHHH 0;10Ka 1, mporpaMMbl MOATOTOBKY 110 HamnpasieHuto 24.03.01 PakemHble
KOMN/IEeKCbl U KOCMOHAB8MUKA.

CopeprkaHue JUCLATUIMHEI sAB/steTCs jJorrnueckuM npogospkenreM guciuiiiH: TEOPETHYECKASI MEXAHUKA,
TEOPUSA AMOPTU3AIIU CUCTEM.

CopepkaHie [JUCLAIUIAHLL SBISETCS OCHOBOM [Ansl ocBoeHus pgucrumms: JUHAMMKA KOHCTPYKIIUN,
IIOATOTOBKA K ITPOLEAYPE 3AIIUTHI 11 3AIINTA BbIITY CKHOU KBATTMOUKAITMOHHOU PABOTBHI.

Hpe,Z[BapI/ITEIIbHLIE KOMIIeTeHIJHH, CCl)OpMI/IpOBaHHbIE y OGy‘«IEllO].L[H“OCH A0 Hayda/ia u3yueHus JUCLUII/INHBI

¢ OIIK-1 — CriocobeH IprMeHSITh eCTeCTBeHHOHAyUYHbIe ¥ 00I|enHyKeHepHbIe 3HaHVs, METOAbI MaTeMaTHueCKOTo
aHanM3a U MOJeMpoBaHUsl, TeOPeTUUeCKOro U SKCIepPUMeHTaIbHOTO UCCIe/l0BaHuUs B Ipo(e CCUOHATBHON
JlesiTe/IbHOCTU

¢ TICK-3.2 — CriocobeH TIpOBOAWTD PacUeTHYIO ¥ 3KCIIepHUMeHTaNbHY0 0TPabOTKY AMHAMUKHU Y IPOUHOCTH KOHCTPYKLMH
W3/le/IMid paKeTHO-KOCMHUUEeCKO TeXHUKU



3. CTPYKTYPA 1 COJEPKAHUE JNCIIUIT/INHBI

OO0111as TPYI0EMKOCTh TUCLIATUTMHBI COCTaBseT 3 3.e., 108 u.

3.1. CopeprxaHue (JUAAKTHKA) AMCLIUILIHHBI

KYPC

CEMECTP

HaumeHoOBaHHe pa3jie/ioB U AHAAKTHYECKHX eJHHHI]

BCET'O

AyauTopHBIe 3aHATUS
B KOHTaKTHO# opme

BCET'O

Jlekyuu
JIaGoparopHbIit
MPAaKTHKYM

IIpakTuyeckue
3aHATHS

CamocronTebHas
pabora cryaenToB

dopmupyemas
KoMmrmeTreHuus, %

TICK-3.3

Paspgen 1. Pasgen 1. BuGpo3samura 0CHOBaHMs {BHraTe/Isi BHYTPeHHero cropanus. 1.1.
TprunHbl BUbpaLMK jBUratessi BHyTpeHHero cropanus (JBC). Maremariueckasi Mojeib
BO3MYILIAOIMX CHJI ¥ MOMeHTOB. CrIoco6bl ypaBHOBEIMBAHHS MHEPLMOHHBIX CHJT 1 MOMEHTOB
1 CHIDKEHHsi HeDaBHOMEPHOCTH MOMEHTA Ha BbIXOZHOM Baiy. 1.2. TpeGoBaHusi K cUCTeMe
amopru3anmu [IBC. 1.3. YKecTKocTb ¥ eMriprpoBaHHe Pe3UHOBLIX U Pe3HHOMETa//THYe CKHX
amopTH3aTopoB. PakTop Gopmbl. CXeMHBIe pellleHnst aMOpTH3aTopoB 1.4. CxeMHble peleHus
cucTembl amopTtu3anuu JIBC. YcraHOBKa aMOPTH3aTOPOB MO/, YIJIOM K [JIaBHBIM OCSIM
nHepruu. 1.5. Criocob onpejie/sieHus ONITUMAaIbHBIX MECT YCTaHOBKH aMopTu3aropos [JBC ¢
YUeTOM MMEIOIHUXCs orpaHryennit. 1.6. Pacuet qunamukn [JBC Ha amopTH3aTopax U
BMGpaLU/lM OCHOBAaHHs C YY€TOM ero IoAaT/iMBOCTH.

19

14

10 4

10

Pas3pes 2. AMOPTH3aTOpPbI Ha 0CHOBE MPY)KHH, PeCCop ¥ TOPCHOHOB. 2.1. Obiwas
XapaKTePUCTUKA U CXeMbI IIPY)KMHHBIX, PECCOPOBBIX U TOPCUOHHBIX aMOPTH3aTOPOB C
JIMHeHHOM ynpyroi XxapakTepUCTHKOM. 2.2. Maremarrueckue Mogenu 2.3. Vicrionb3oBaH1e
Tpe/jBapUTe/ILHOTO MOJPKaTHsl, YIIOPOB M 3a30POB /ISl pea3aljuy MporpecCUBHON UK
JIMrPecCHBHOI XapaKTePUCTUKH B IIPY)KMHHBIX aMOpTH3aTopax. 2.4. Mcriob30BaHMe MPY)KHH
CKaTHs /|15 aMOPTH3aTOPOB JIByXCTOPOHHETO JIeUCTBHA 2.5. CXeMHble pelleHus.
2.6.Jemncupyolye CBOICTBA NPYKHHHBIX, PECCOPOBbIX U TOPCHOHHBIX aMOPTH3aTOPOB 2.7.
JI0CTOMHCTBA, HEZJOCTATKM ¥ 06/1aCTH NPUMeHeHHst PY)KHUHHBIX X TOPCHOHHBIX
aMOpTH3aTOPOB.

12

10

Paspesn 3. [IHeBMaTHUeCKHe H ITHeBMoAeMIpHpyOIHe aMopTH3aTopsl. 3.1. O61as
XapakTepuCTUKa 1 K}'laCCVIqJ]/IKaLU/IH TTHEBMOaMOPTH3aTOPOB. HHEBMOE)MOPTVBBTOPLI
TOpLIHeBOro, 6a/l/IOHHOTO, iMadparMeHHOr0 ¥ CMeLIaHHOro THUIIOB. 3.2. MareMaTHuecKue
MOZ|e/Ii TTHeBMOaMOPTH3aTOPOB. YueT BIusiHUsA fleopmaruu GanioHa 3.3. Ynpyrue
XapaKTePUCTUKHA OHOKAMEPHBIX U IByXKaMepHBIX ITHEBMOaMOPTHU3aTOpPOB 3.4.
TMapameTpryecKuii CHHTe3 OHOKAMEePHBIX U /IByXKaMepHbIX [THeBMOaMOPTH3aTopOB 3.5.
TTHeBMOAemMnpupytoLHe aMopTH3aTopsl. [IpuHLHn AeiictBus 3.6. [THeBMogeMnupyroiye
amMopTH3aTopbl. Marematrueckue Mozeu. 3.7. TITHeBMOaMOPTH3aTOPBI T0/IyaKTHBHOTO U
aKTUBHOTO TUMOB. 3.8. [THeBMOaMOPTH3aTOPBI C yIpaB/sieMbIMH K/lanaHaMu. CriocoGbt
TIOBBILIIeHNs GBICTPO/EICTBHS THEBMOAMOPTH3aTOPOB T0JTyaKTUBHOTO M aKTUBHOTO THIIOB. 3.9.
ﬂOCTOHHCTBa W HeJOCTAaTKHU MHeBMAaTUYeCKUX U nHeBMOAEMHCl)MpleLL[HX aMOpPTH3aTOpPOB.

31

25

17

20

Paspen 4. I'napoaemndepbl M THAPONHeBMaTHYeCKHe aMOPTH3aTopPkI. 4.1. Dusnyeckast
KapTHHa rpeobpa3oBaHust 3HePruu B rupozemidepax gemrdupoBanue KonebaHuii B
rugpofemidepax. 4.2. [leMnpupoBaHie NPH UCTEYeHUH KUIKOCTU Yepes IPoCCesib U Ljelb.
Maremaruueckue mogenu. 4.3. lemndupoBaHne NPy UCTEUEHWH KUAKOCTH Yepe3 K/araHHbIi
3a30p. Maremarnueckue Mogenu 4.4. CXeMbl KJIallaHHbIX YCTPOHCTB M KJIAIIaHHBIX KOPOOOK 1
TpeGoBaHus K HUM. VX JeMndupyoliye XapakTepuCTHKH. 4.5. [IpUHLMIIBI BhIGOpa
rapaMeTpoB KJIallaHoB B rugpogemndepax. 4.6. OgHOTpy6HbIe U ABYXTPYOHbIE aMOPTH3ATOPbI
aBToMoGM/Ieli. Maremariueckie Mozieny. 4.7. [THeBMOrH/|paB/IMuecKrie aMOPTHU3aTopPbl
60/1bLIIErpy3HBIX aBTOMOGHIIEH C J/IMHHOXOZ,0BBIMH TOZjBECKaMH. MaTeMaTHueCcKHe MO/,
4.8. Tuapozaemneps! cucreM amopru3saiuu LITTY. Maremariyeckie Mogen. 4.9. TIpoGiemsl
BHOPONPOBOAUMOCTH, 3a6POCOB JaB/IeHHst U aBTOKO/1Ie6aHNI KJIArlaHOB 1 Cr1oco6bl UX
pemenus. 4.10.Cxema ruJpornHeBMaTH4eCKOr0 aMOPTHU3aTOPa C MOHWKEHHOH
BUOpONpoBoAUMOCTLIO. 4.11. TApoAemIIdepsI MOTyaKTHBHOTO U aKTHBHOTO THIIOB. CrIOCOObI
TOBBILIeHNs] ObICTpOZeHicTBYS. 4.12. VICTo/Ib30BaHie MarHUTHBIX JKUKOCTe B
rugpoemndepax. IIpuHImbI paboTh.

18

11

20

Paspesn 5. AMOpPTH3aTOpPbI CyX0ro TPeHHs, yIpyroniacTHyecKue aMopTH3aToOphbl B
aMOpTH3aTopkl, paboT BP TIOTEPH yCTOH TH. 5.1. Cxembl 1
KOHCTPYKLIMM aMOPTH3aTOPOB CyXxoro TpeHust. ObecrieueHne IByCTOPOHHErO JeHCTBHUS.
Maremaruueckue Mogeny. IIpunIubl Beibopa napamerpos. O6macts npuMeHeHus 5.2. CxeMsl
W KOHCTPYKL[UM yTIpYTOrlaCTUYeCKHUX aMOpPTH3aTOPOB. MaremaTnueckue MOAEeA. HpMHuHﬂbl
BbIOOpa napamerpoB. O6/acTb npuMeHeHns 5.3. CxeMbl U KOHCTPYKLIMH 371aCTOMEPHBIX
apOouHbIX aMOPTH3aTOpoB Maremaryeckye Mogemd. [IpUHIKIIBI BEIGOpa TapaMeTpoB.
O6nacTb npumeHenus. 5.4. CXeMbl 1 KOHCTPYKLIUM MeTa/l/IM4eCKMX aMOPTH3aTOPOB,
paboTaroLuX ¢ noTepeii ycroitunBoctu. Maremaruueckue mogenu. [IpuHLuIb BeiGopa
napameTpoB. O6/1acTh MpUMeHeHHs. 5.5. AMOPTH3aTOPOB M3 MOPHCTHIX MAaTEPHAsIOB.
TlocTenbHasi cicTeMa aMopTH3aLun. O6/1acTh IpUMeHeHHs!. 5.6. AMOPTH3aTOPbI 13
KOHCTPYKLIMH COTOBOM CTPYKTYpbL. O6/1aCTh pUMeHeHust. 5.7. AMOPTH3aTOPbl KBa3HHYJ/IEBOH
JKecTKOCTH. Maremarnueckue Mogenu. IIpuHLmnb! BeiGopa napamerpos. O6nactb

Tp!

10

Pasgen 6. Yaap P Ta aBT /ieii ¥ CrienHa/IbHBIX TPAHCTIOPTHBIX CPeACTB
npu Bxenun. 6.1. [lopoxxHoe BoszelicTeue. [ToHATHe 0 Makporipodu/e U MUKponpodue.
Mukpornpodub Kak Cy4aiiHblii nporecc. 6.2. [JuHamudeckast Mofie/ib aBToMobuist. [ToHsTre
0 BTOPHYHOM ToOjipeccoprBaHiy. 6.3. MaremariyecKast MOZie/Tb B3aUMO/IeHCTBHS IIHHbBI C
OBEPXHOCTBIO I0POry. YueT JedopMaruii mHel. 6.4. Yripyrue u iemngupyoLye 3/1eMeHTbl
B TI07jBeCKe aBTOMO6M/Is. Tpe6oBaHus K IapaMeTpaM aMOPTH3aTOPOB MoABecky. Bribop
riapameTpoB. 6.5. TTOHsATHE 0 CreKTpasbHOM TeOPHH MOAPeCCOPHUBAHMS.

10

Paspen 7. CucTeMbl YAapoBHOPO3aIMThI PAKeTHOH TeXHHKH. 7.1. PacueTHble BO3/ieiiCTBUS
Ha M3/je/Iisi PAKeTHO# TexHUKH 7.2. Obime TpeGoBaHus K cHCTeMaM y/apoBHOpO3aIuThl
paKeTHO# TexHHKH 7.3. BbI6Op unc/ia ¥ pacrosoxeHust MosicoB aMmopTr3atu 7.4. Beibop Tura
Y XapaKTepHCTHK aMOPTH3aTopoB. 7.5. [IPHHIIMIIBI pacyeTa CHCTeM y/iapoBHOPO3aIIThI
W3/le/Mii paKeTHOM TeXHUKM Ha y/lapHOe BO3/ieiicTBue.

10

10

Pasgen 8. AspoauHaMuyecKre Harpy3KM Ha KOHCTPYKI{HHM M COOPY)KeHHsl ¥ arperarbl
npH 00! u x. 8.1. [TapameTph! Y/japHbIX BOJIH MPH B3pbiBaxX. DGopMyIbI
CapoBckoro 8.2. ITapamMeTphl CIyTHOTO MOTOKA 3@ Y/{apHOi BOMHOK. OTpakeHHe yapHbIX BOTH
or nperpa/; 8.3. ®u3uyeckas KAPTUHA W MaTeMaTHYeCKOe ONMCAHHEe HAarpy30K Ha KOHCTPYKLIMK
1 COOPY’KeHUsl IIPU BO3/IeHCTBHM Y/JapHBIX BOJIH M CITYTHBIX IOTOKOB 8.4. OcobeHHOCTH
Y/lapO3alLUThI NPH B3PhIBHBIX BO3/EHCTBUAX.

10

Bcero 3a 6 cemecTp

108

68

34 17

17

40

100

Bcero no gucyunnne

108

68

34 17

17

40

100

3.2. AyquTOpHBINA NPAKTUKYM

Homep u HauMeHOBaHMe pa3jena

M CIATLTHHBI

Tema NPAKTH4Y€CKOr'o 3aHATHA

0Oo0bemMm,

ayA. yacoB

Pazpen 3. [THeBMaTuueckue 1
TTHEeBMOZ|eMITI(UPYIOIIie aMOPTH3aTOPBHI.

AMopTH3aTOpBl HA OCHOBE IPY>KHUH, Peccop U TOPCUOHOB. Hyb-
ycTaHoBUTe/. VX ynpyrue xapakTepucTUKy

7

6
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2 ITHeBMOaMOpPTH3aTOPH! U THAPOAeMIIpepsl. VX ynpyrue u 10
JeMIdupyoIye XapaKTepUCTUKN
Bcero 3a 6 cemecTp 17
3.3. JIabopaTopHbIii MPAKTHKYM
Ne Homep u HanMeHOBaHMe pa3jena 6 O6beMm,
o/ o —— Tema j1abopaTopHOro NpakTUKyMa ayp, wacon
1 Pasgen 1. Pa3gen 1. Bubpo3amura ocHoBanust  |OripefienieHre Harpy3o0K, AeHCTBYIOMX Ha OCHOBAHHUE 4
JiBUraTessi BHyTPeHHero CropaHusl. JBC mipu ero pabore
2 Paspen 2. AmMopTH3aropel Ha OCHOBe NPYyKuH, |OrnpeziesieHre CU/IOBBIX XapaKTePUCTUK IPYKUHHBIX 4
peccop U TOPCHUOHOB. aMopTH3aTOpOB
3 Paspen 3. [THeBMaTHueckue 1 JlMHaMKKa CUCTeMBbl y4apO3alliuThl HA OCHOBE 4
MHeBMOo/,eMI(UpYIOLie aMOPTHU3aTOPEI. THEBMOZeMIT(MPYOLIX aMOPTU3aTOPOB
4 Paspen 4. I'uapogemiibeps! 1 IMTocTpoeHne feMIGUPYOMINX XapaKTePHUCTHK 5
TUJpONHeBMaTH4YeCcKre aMOpTU3aTophl. rugpogemridepa C KiarnaHHbIM peryaipoBaHieM
Bcero 3a 6 cemecTp 17
3.4. CamocrosTebHas padora cryaenta (CPC)
Ne Homep 1 HauMeHOBaHMe pasfjesia AUCLHUIIIUHbBI Cojaep>kaHue yueOHOro 3aaHust Obrew,
n/n 4acoB
1 |Pa3gen 1. Pa3pen 1. Bubpo3aiura ocHOBaHuUsS IToxroroBka K labopaTopHoii pabore 2
2  |ABUraress BHyTPEHHETO CrOpaHHsI. Odopmienne oTuera 1o jaboparopHoii pabore 3
[ToBTOpeHue pa3zenos "u3rub 6anok" u "KpyuyeHue
3 fggﬁﬁg;&ﬁMoP TH3ATOPLI Ha OCHOBE MPY2KIH, PECCOp 1 6&]‘[0KPI/I3 Kygca/:LCOHpOTI/IBHEHI/Ie MaTepI/Il;J}'IIOB». 3
4 OdopmiieHne oTuera o jaboparopHoii pabore 3
5 CamocTosiTe/IbHOE AUaKTUUeCKUX efuHuLb 3.3, 3.5 2
u 3.7 o yuebHoli IMTepaType
Paspen 3. [THeBMaTHueCKHe U ITHEBMOZAEMIT(UPYIOIie v
6 IMoxaroroeka K siabopaTopHoii pabore 2
aMOpTHU3aTopsl.
7 IIpoBeseHye [JOTIOIHUTETBHBIX PacueToB U 9
oopmieHre oTyeta 1o sabopaTopHoii pabore
CaMocTosiTe/TbHOe W3yueHre KOHCTPYKLIMH
8 O[IHOTPYOHBIX, IBYXTPYOHBIX U 3
Pasen 4. THAPOAEMIGEDE! U rHAPOMHEBMATHYECKe TUAPONHEBMaTHUEeCKIX aMOPTHU3aTOPOB 110 yueOHOH
aMOpTPIBE;TOpLI. AATEPATYPe -
9 IMoaroroeka K siaboparopHoit pabore 2
10 IIpoBeseHue [[ONOIHUTE/IBHBIX PACUeTOB U 2
odopmiieHHe oTUeTa 1o j1abopaTopHoii pabore
11 |Pa3gen 5. AMOPTH3aTOPBI CyXOr0o TPEHWS, E;;CT;EEI:;%gj;ﬂif;inz’ﬁgfe‘;ﬁ;f;CTeP>KHEH s 2
yIpyrorjacTuueckyue aMopTHU3aTopbl U aMOPTU3aTophl,
12 |paborarouyie B pe)kuMe NOTE€PH YCTOHUHUBOCTH. CaMOCTOﬂTe“j’Hoe HM3ydEHHE aMOPTH3aTOpOB 3
KBa3MHYJ/IEBOH )KeCTKOCTH 110 yuebHOI rTepaType
13 IToBTOpEHMe MaTeMaTUUeCKUX MOZeslel 2
Pa3pen 6. YaapoBubposaiura aBToMobuel u aMOpTH3aTOPOB MO/BECKU
14 CIelMa/bHBIX TPAHCTIOPTHBIX CPE/ICTB TIPH IBWKEHUH. (CaMOCTOATe/IbHOE U3yUeHHe JUJaKTHIeCKOil 3
eIVHULIEI 6.1 10 yueOHOH uTepaType
[ToBrOpenue Temsl "crcremsl amoptudauuuy HITTY"
15 n3 Kypca "[IpoekTrpoBaHue CTapTOBOIO 4
Pa3gnen 7. CucTemsbl yiapoBUOPO3alUThl PAKETHOM obopygoBanus”
TeXHUKH. [ToBTOpEHVE TEMBI "CUCTEMBI aMOPTH3aLUA
16 JUTMHHOMEPHBIX 00beKTOB" U3 Kypca "Teopus 2
aMopTH3aLuu cucTem"
Bcero 3a 6 cemecTp 40
4. ®OPMbI KOHTPOJISA OCBOEHUSA INCITATI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3145 6 7 910 |11 12 13|14|15| 16 17
6 Ortu. no JIP AP| Oru. no JIP Op Ortu. o JIP AP| Bomp.dud.3au, gud. 3au.

YcioBHBIE 0003HAUEHUS:
[P — muarHocthueckast paboTa;
Ortu. no JIP — otuet 1o JIP;

Borp.Jud.3au — Bonpocs! K AvddepeHLIPOBaHHOMY 3a4eTy;

. 3au. — muddepeHIMPOBaHHBIN 3aUeT.
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TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTY[EHTOB IIPOBOAUTCS B JUCKPETHbIE BpeMeHHbIe MHTePBA/IbI B CJIEYIOLMX
tdhopmax:
e MarHocTuueckas pabota;
e oruet 1o JIP;
e BOIMPOCHI K AU depeHI[IPOBaHHOMY 3aueTy.

ITpome)xyTouHas aTTecTanus MPOBOAUTCS B (hopMax:
e uddepeHIPOBaHHBIM 3aueT.



5. YYAEBHO-METOJAMYECKOE 1 TH®OPMAIIMMIOHHOE OBECITEUEHUE
JACIIATUIAHBI

5.1. OcHoBHas muUTeparypa Mo JUCLUIIMHE:

1. B. A. CrenuH. . CyfoBoe iaBHOe SHepreTrueckoe obopygoBanue. PacuéT cymoBoro av3ens. ApxXaHrenbck: M30-Bo
CADY, 2014, 1. pec.
2. B. T. Jon6enkos, C. M. [TyauH. . ¥1apoBUOpO3aIlUTHBIE YCTPOMCTBA CTapTOBBIX KoMmruiekcoB. CIT6.BI'TY "BOEHMEX"
uM. []. @. YeruHoBa, 2019, 36 5k3.
3. B.T. onbeuko, C. M. [lyquH. . YiapoBuOpO3allUTHbIE YCTPOMCTBA CTApTOBLIX KomriiekcoB. CI16.BT'TY "BOEHMEX"
nM. 1. @. YctruHoBa, 2019, 551. pec.
4. B. T. Ton6enkos, C. M. [lynuH. . 3al[UTHBIE YCTPONCTBA MyCKOBBIX ycTaHOBOK. CIT6.BI'TY "BOEHMEX" um. [T. @.
YcruHoBa, 2021, 34 3K3.
5. B. U. Konblues, T. Y. Makcumoga, B. B. MuteHKoB. [IuHamuKa 060py0BaHusI IOJBIKHBIX 00beKTOB. U. 2 CyuyaiiHble
BubOparmonHbie nporjecchl. CI16.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 1998, 28 3K3.
6. B. 1. Konblues, T. 1. MakcumoBa, §1. I'. MapkoB. /luHaMHKa 000pyI0BaHHS MO/BIKHBIX 00beKTOB. Y. 1
[IerepmuHMpoBaHHble BUOpaLoHHsle nporiecchl. BI'TY "BOEHMEX" uM. [l. ©. YctuHoBa, 1997, 53 3Ks3.
7. B. II. 3103muKoB, b. E. CuHmbIMKOB, B. B. CHHIIBIMKOB. . Mo/je/IMpoBaHHe MUKPOIIPOGUIS JOPOKHOM HEPOBHOCTH.
CII6.BI'TY "BOEHMEX" um. [I. ®. YcturoBa, 2007, 371. pec.
8. H. T1. MuxaiinoB. . OCHOBBI MaTeMaTHueCKOTro MO/Ie/TMPOBAHKUS MPOIeCCOB B3phiBa U yaapa. CI16.BT'TY "BOEHMEX"
um. [l. @. YcruHosa, 2012, 351. pec.
9. II. II. TenenHes, [I. A. Ky3HerjoB. . OCHOBBI IPOEKTUPOBAHMsI BUOPO3aIiMThl KOCMUYeCKHX ammnaparoB. M.: 131-Bo
MI'TY um. H. 3. baymana, 2019, s51. pec.
10. T1. T1. Tenennés, /1. A. Ky3HerjoB. . OCHOBBI TPOEKTUPOBaHHsT BUOPO3aL[UTLI KOCMHUUECKUX anmapaTtoB. M.: 13a-Bo
MI'TY um. H. 3. baymana, 2019, 30 3k3.
11. FO. A. KpymioB. . OCHOBBI TEOPHH U ITPOEKTUPOBAHUS CHCTeM yaaposubposaumrel. BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 1986, 351. pec.
12. 1O. A. Kpyrnos, B. A. Xpamog, 3. H. KabaHoB. . CHCTeMbI yapOBHOPO3allUThI paKeT, afnaparypbl U 000pyA0BaHuUS.
CII6.BTTY "BOEHMEX" um. [I. ®. Yctunora, 2010, 73 3k3.
13. }O. A. Kpymnos, b. A. Xpamog, D. H. KabaHoB. CrcTeMsb! yapoBUOPO3alMThI PaKeT, arnaparypbl U 060pyoBaHusl.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2010, 75 3K3.
14. 1O. A. Kpyrnos, B. A. Xpamog, 3. H. KabaHoB. . CHCTeMbI yapOBHOPO3alllMThI paKeT, afnaparypbl U 000pyA0BaHUS.
CII6.BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2010, 271. pec.
15. 1O. A. Kpymios, FO. A. TymaHoB. . ¥iapoBubpo3aliiTa MalliiH, 000pyA0oBaHus U anmaparypkl. JI.: MaliHoCTpoeHue.
JlenuHrp. ota-Hue, 1986, 15 3k3.

5.2. lonosiHuTe /IbHAS JIMTEPATYpPa 110 AUCLIUILIVHE:

1. E. T. I'puropses. . PacuéTt u KOHCTpyHpOBaHKe pe3rHOBBIX aMOPTHU3aTopoB. M.: Mamrus, 1960, 2 sks.

2. 1. Paiimmiens. . Illaccn aBToMo6uM/Is. AMOPTH3aTOpBI, IIMHBI ¥ Konéca. M.: MammHocTpoenve, 1986, 1 3k3.

3. II. M. Anabyxes, A. A. I'putuns, JI. V1. Kum. . Bubpo3anyrHele CCTeMBI C KBa3UHYJ/IEBOW KECTKOCTEIO. JL.:
MaiurHocTpoeHue. JIeHUHrp. oTA-Hue, 1986, 2 5k3.

4. 1O. A. KpyrioB. . OCHOBBI TeOPHH Y TIPOEKTHPOBAHKS CUCTeM yapoBudpo3aurtel. BI'TY "BOEHMEX" um. 1. @.
YctuHoBa, 1986, 1 3K3.

5.3. [lepuoguueckue U3gaHUs:
He TpebyroTCA.

5.4. TlepeueHb pecypcoB HHMOPMALHOHHO-TETIEKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /11 OCBOEHHS
JUCLIUTUTHHBI, 3JIeKTPOHHBIe OMO/MOTEUHbIE CCTEMBI:

1. https://e.Janbook.com/ — DBC JlaHb.
CoBpeMeHHbIe MPo¢eCcCUOHaTbHbIEe 6a3bl JaHHBIX:

1. https://rusneb.ru — HarroHanbHas 31eKTpoHHas 6ubnuoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas anektpoHHas 6ubnoreka «KnbepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKCTOBast 3/1eKTpOHHAs GubmnoTeka Poccutickoro dhowzaa GyHAaMEHTAIbHBIX
WCCJIeIOBaHUMN.

I/IHQ)OPMHL[I/IOHHLIE CIIpAaBOYHbIe CUCTEMBI:

1. TexskcnepT — MIH(OpMaI[MOHHBIN TTOPTa/ TEXHUUECKOTO peryiupoBanus: Hopmel, ipaBuia, cTaHapTel PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] TOCToB cobcTBeHHOM
redepauuu BI'TY "BOEHMEX" um. [I. ®. YcTUHOBa;

3. http://www.consultant.ru/- KorcynsraarIlmoc- HHGOpMajMOHHEIHM NIOpTas MpaBoBoii HH(OpMariyu.

5.5. TIporpaMMHoOe obecrieueHue:

1. Matlab 2015a SP1;
2. Microsoft Office.



5.6. IndopMal[ioHHbIe TeXHOJIOTHU:

B3auMozelicTBHe ¢ obyuaroummucs nmocpeacteoM DVIOC Moodle BI'TY «BOEHMEX» um. 1.®. YcTrHOBa.
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6. MATEPUAJIBHO-TEXHIYECKOE OBECIIEYEHUVE JUCIINII/IVNHDBI

6.1. JIeKIjHOHHBIE 3aHATHA:

CTIerjaTM3upOBaHHbIe TpebOBaHNS 110 000PYZ0BAaHUIO OTCYTCTBYIOT; ayAUTOPHSI C IT0CaZ0YHBIMI MeCTaMH T10
KOJINYeCTBY CTYAEHTOB; AOCKa.

6.2. IlpakTHYecKHe 3aHATHA:

Crieliia/M3MpoBaHHble TpeOoBaHNs 10 000PY0BaHNIO OTCYTCTBYIOT; ayJUTOPHS C TI0CAZ,0YHBIMU MeCTaMH 10
KOJIMYeCTBY CTyAeHTOB; JOCKa.

6.3. JITabopaTopHbIe 3aHATHSA:

1. Matlab 2015a SP1;
2. Microsoft Office.

6.4. ITpouee:

1. pabouee MecTO mperoJaBaresisi, OCHAILEHHOEe KOMITBIOTEPOM C JOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTYAEHTOB, OCHAII[eHHbIE KOMITBIOTEpAaMH C IOCTYIIOM B VIHTepHET, rpeHa3HaueHHbIe /ijist paboThl B
3JIeKTPOHHOM 00pa3oBare/ibHOM cpefe.
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IIpunoxenue 1
K paGoueii mporpaMMe JHUCIHIUIAHBL
CHUCTEMBbI YJAPOBUBPO3AIIIUTHI

AHHoTanusa padoueii NporpaMMsI

Ouctvmuimisa  CUCTEMBI  YOAPOBUBPO3AILIUWTBI  seisercs  JUCHUIUIMHOM — 4actd, (opMupyemMon
y4YacTHMKaMH 00pa3oBaTe/bHBIX OTHOLIEHWH O/ioka 1, mporpamMMbl TOATOTOBKM IO HampaBieHnto 24.03.01 PakemHble
KOMN/eKCbl U KOCMOHasmukd. [IUCLMIIMHA peanu3yeTcss Ha QakynbTere A PakeTHO-kOCMHUeckoW TexHUKH BI'TY
"BOEHMEX" wum. [J.®. YcruhoBa kadenpoii A4 CTAPTOBBIE WM TEXHUYECKUE KOMIUJIEKCHI PAKET U
KOCMMYECKUX AIIITAPATOB.

JuciyruiiHa HalleieHa Ha OpMUpOBaHKe KoMnemeHyuii:
TICK-3.3 cnoco6HOCTh MPOEKTUPOBAaTh U KOHCTPYMPOBATh MEXaHUUECKMe KOHCTPYKLIMM, CUCTEMbI U arperarbl JeTaTebHbIX
arnmaparos.

CogieprkaHye [JUCLIMIUIMHBI OXBaThIBaeT KPYr BOIPOCOB, CBS3aHHBIX C NMPOEKTHPOBAaHWEM Y[apOBHOPO3aIUTHBIX CHCTEM U
YCTPOWCTB U UCC/efl0oBaHUEM UX (PyHKIIMOHUPOBaHUS:

1) u3yyeHrie AMHAMUKKM BUOPO3ALLMTHBIX CUCTEM NPU C/TyyalHOM BO3/€MCTBUM 1 BHIOOpA UX N1apaMeTpOoB;

2) 3HaKOMCTBO C OCHOBHBIMH THUIIAaMH yapOBHOPO3aIUTHBIX YCTPOWCTB, UX CXeMaMH U 0COOEHHOCTSIMU MTPOeKTHPOBAHUS;

3) u3yueHMe NMPUHIMIOB 0becrieyeHNs! IVIaBHOCTH XO7la aBTOMOOMIIEH U Cliel{iaibHbIX TPAHCIIOPTHBIX CPeJCTB.

4) n3yueHueM 0OLMX TIPUHLIMIIOB TPOEKTUPOBAHMSI CUCTEM y/lapOBUOPO3aILUThl PAKETHOM TeXHUKH.

IMporpammoi JUCLIMIIMHEI [IPeZlyCMOTPEHBI Clefyollyie BUABI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAeMOCTH CTYIE€HTOB NIPOBOAUTCS B JUCKPETHBIE BPEMEHHbIE UHTEPBAJIBI B CJIEYHOLMX
¢dhopmax:
e JIWarHoCTHYeckas paboTa;
e otuet 110 JIP;
e BOMPOCHI K fU(depeHIIUPOBAHHOMY 3aueTy.

IIpomMe)XyTouHas aTTecTaus MPOBOAUTCS B GOopMax:
e nuddepeHLIPOBAaHHBIN 3aueT.

OO6wiasi TPYZ0EMKOCTb OCBOEHMs [UCLMIUVIMHBI cocraBiseT 3 3.e,, 108 u. IIporpamMmoli AUCLMI/INHBEI TIPeAyCMOTDPEHBI

JIeKIIMOHHBIe 3aHATHsA (34 4.), ipakTuueckye 3aHatus (17 u.), mabopaTopHbii pakTUKyM (17 4.), camocTosiTenbHasi pabora
cryzeHnTa (40 u).
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IIpunoxenue 2

K paGoueii mporpaMMe JHUCIHIUIAHBL
CUCTEMBbI YJAPOBUBPO3AIIIUTHI

TEXHOJIOI'M 1 ®OPMbI OBYUYEHUA

PexkoMeHAAIMY M0 0CBOEHUIO JUCLIUIIMHBI J/ISl CTy/leHTa

TpynoeMKoCTb OCBOEHHST JUCLIMIIIMHLI cocTaBiseT 108 u., u3 HUX 68 u. ayIUTOPHBIX 3aHATUM, U 40 4., OTBeIeHHBIX Ha

CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PeKoMeH/IaIMK TI0 PaCTipe/ie/IeHHI0 yueOHOro BpeMeHHU 110 BUZIAM CaMOCTOSITe/TbHOM pabOThI M pa3fesiaM AUCIUTITAHBI

TIpUBe/ieHb! B Tab/HLe.

KoHTpO/ib OCBOEHUSI JUCLIUITIMHBI TIPOMU3BOJUTCSI B COOTBETCTBUM C ITO/IOXKEHHEM O TEKYIeM, PyOEXXHOM KOHTpOJie
YCIIeBaeMOCTH ¥ TPOMEXXYTOUHOM aTTeCTalil 00yJaroInxcsl.

@DopMbI KOHTPOJIS1 ¥ KpUTEPUH OLieHUBAHYsI IPUBEZIeHB] B IPU/IoKeHNH 3 K Paboueii mporpamme.

HaunmeHnoBanue pa6oTbl PekomeHyeMas iMTepaTypa prn?gzKOCTb’
Paszpen 1. Paspen 1. BuGpo3amura 0CHOBaHM JBUraTe/Isi BHYTPEHHEro CrOpaHus.
E. T. I'puropses. . PacuéT 1 KOHCTpyMpPOBaHUE Pe3UHOBBIX
IMoaroroska K 1aboparopHoii pabore amoptu3aropos: M.: Mamurus, 1960 (3) 2
FO. A. Kpyrnos, FO. A. TymaHOB. . Y1apoBHOpO3alliTa MalllvH,
obopyzoBaHus U anmaparyper: J1.: MaimHocTpoeHue. JIEHUHTD.
OdopmieHne oTueTa 1o J1abopaTopHO oTy-Hue, 1986 (4)
paGore B. A. CrenuH. . CyzioBO€ IJIaBHO€E SHEpreTuyecKoe 3
obopygoBanue. Pacuér cymoBoro gusesst: ApxaHrensck: V3n-Bo
CADY, 2014 (3-5)
Uroro no pazpeny 1 5
Paspen 2. AMopTH3aTOpBI HA OCHOBE NMPY)KHH, PeCCOpP U TOPCHOHOB.
B. I. lon6enkos, C. M. [lyavH. . YaapoBuOpO3alUTHbIe
YCTPOKCTBa CTapTOBBIX KoMIutekcoB: CIT6.BT'TY "BOEHMEX"
IMoBTOpeHUe pa3nesios "u3rub 6amok" u um. J. ®. Yerurosa, 2019 (2)
"KpyueHue Oasiok" u3 Kypca 1. Paiimniess. . ITlaccu aBTOMO6U/IS. AMOPTH3aTOPBI, IIMHbI 1 3
«ConpoTuB/ieHre MaTepuasos». konéca: M.: MammnocTpoenue, 1986 (3)
B. I lon6enkoB, C. M. [lyauH. . ¥1apoBUOpO3aIUTHBIE
yCTpPOMCTBa CTapTOBBIX Komiuiekcos: CIT6. BT TY "BOEHMEX"
um. 1. @. YcruHosa, 2019 (2)
Odopmrieriie oT4yeTa 110 1a6OPaTOPHOIL FO. A. Kpyrnos, B. A. Xpamos, 3. H. KabaHoB. . CucteMbl 3
pabore VAapOBHOPO3alIUThI paKeT, armnaparypbl U 000py0BaHUS:
CII6.BTTY "BOEHMEX" um. [I. ®. Yctunora, 2010 (3)
Wroro no pazpeny 2 6
Pa3pen 3. [IHeBMaTHYeCKHe U THEBMOAeMII(pHUPYIOIIie aMOPTH3aTOPhI.
B. I'. lon6enkos, C. M. [lyavH. . YaapoBuOpO3alUTHBIE
YCTPOKCTBa CTapTOBBIX KoMIutekcoB: CIT6.BT'TY "BOEHMEX"
CaMocTosiTe/IbHOE AMZIAKTHYECKUX. um. [T @. Yerurosa, 2019 (3)
epuHULE! 3.3, 3.5 1 3.7 1o yueGHoH FO. A. Kpyrnos, b. A. Xpamos, O. H. KabaHoB. Cuctemsl 2
/ITEPAType y/lapOBHOPO3allMTEI PAKeT, arrapaTypbl ¥ 000pyA0BaHUsL:
CII6.BI'TY "BOEHMEX" um. [I. ®. Ycturosa, 2010 (2)
1O. A. Kpymos, B. A. Xpamos, 3. H. KabaHoB. . CuctemMbl
IToxroroBka K labopaTopHoii pabore YAapOBUOPO3alMThI PAKeT, anmaparypbl ¥ 000py/[0BaHUS: 2
CII6.BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2010 (2)
B. I. Jon6euko, C. M. [yauH. . ¥1apoBUOpO3aIUTHBIE
TIpoBe/ieH1e JOMOMHUTELHBIX PACYETOR 1 YCTPOKCTBa CTapTOBBIX KoMIutekcoB: CIT6.BT'TY "BOEHMEX"
odopmreHHe oTUeTa MO 1a60PaTOpPHOMH um. /1. @. Yerunosa, 2019 (3) 2
pabore FO. A. Kpymios. . OCHOBBI TEOPUU U TIPOEKTUPOBAHUS CUCTEM
yaapoBubpo3amuTel: BI'TY "BOEHMEX" um. [I. ®. YcTUHOB,,
1986 (4)
Wroro no paspeny 3 6
Paspen 4. I'napoaeMndepsb! ¥ rupoNHeBMaTHYeCKHe aMOPTH3aTOPbI.
CamocrosiTenbHOe U3yuyeHne KOHCTpyKiuit | II. II. Tenemnes, [. A. Ky3HerjoB. . OCHOBBI IPOEKTUPOBaHUS
OJHOTPYOHBIX, ABYXTPYOHBIX 1 BUOPO3aIUTEI KOCMUUECKHX armaparoB: M.: U3a-Bo MI'TY um. 3
THUJPOINHeBMAaT4eCKMX aMOPTU3aTOPOB M0 H. 3. baymana, 2019 (4)
yueOHOI UTepaType . Paiimness. . Illaccu aBToMO6K/S. AMOPTH3aTOPEI, HIMHBI U
ITogroToBKa K 1abopaTopHoii pabote Kontéca: M.: MawmHoctpoenue, 1986 (4) 2
TIpoBe/ieH1e AOMOMHUTELHBIX PACYETOB U I1. I1. Tenenués, [I. A. Ky3nerioB. . OCHOBBI IPO€KTUPOBAHUS b
odOpM/IeHHe OTueTa N0 TaBOPATOPHOiL BUOPO3aIMTEI KOCMUUECKHUX arnapatoB: M.: U3a-Bo MI'TY um.
pabore H. D. baymaHna, 2019 (4)
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B. I'. lon6enkos, C. M. [lyavH. . YaapoBubpO3aIUTHBIe
YCTPOKCTBa CTapTOBBIX KoMIutekcoB: CIT6.BT'TY "BOEHMEX"
umMm. []. @. YcrunHoBa, 2019 (3)

FO. A. Kpyrnos, b. A. Xpamos, O. H. KabaHos. . Cuctemsl
y/lapOBHOPO3allMTEI PAKeT, arrapaTypbl U 000pyA0BaHUsL:
CII6.BI'TY "BOEHMEX" um. [I. ®. Ycturosa, 2010 (2)

Wroro no paspeny 4

7

Pa3zpaesn 5. AMOPTH3ATOPbI CyX0r0 TPEHHs, yIPYrollaCTUYeCKHe aMOPTHU3aTOPhl H aMOPTH3aTOPbI, padoTaroiiye B

PeXHMe IO0TepH YCTOWYHBOCTH.

[ToBTOpeHue paszena "yCTOMUMBOCTD

1O. A. Kpyros, B. A. Xpamog, 3. H. Kabanos. . Cuctembl
yAapOoBUOPO3aIMThI PAKET, armaparypsl ¥ 000py/[0BaHuUS:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctunoBa, 2010 (3)

;Ziiﬁ:ae;lo;? Kypca "ConpoTHpienue FO. A. Kpymios. . OCHOBBI TEOPUM Y IPOEKTUPOBAHHUS CUCTEM 2
yaapoBubposaumtei: BI'TY "BOEHMEX" um. [I. ®. YcTHUHOBa,
1986 (4)
FO. A. Kpymos, B. A. Xpamos, 3. H. KabaHoB. . CucteMbl
YAapOBUOPO3aLMThI PaKeT, anmaparypbl ¥ 000pyJ0BaHUS:
S;f;f;fﬁ;;:ﬁgg;f;;ﬁﬁ eCTKOCTH CII6.BI'TY "BOEHMEX" um. [I. ®. Yetunoga, 2010 (3) 3
o I1. M. Anabyxes, A. A. I'putunH, JI. Y. Kum. . BubposamurHbie
1o yueGHoii imTeparype CHUCTeMBbI C KBa3HHYJ/IEBOM )KECTKOCThIO: JI.: ManHocTpoeHue.
JlenuHrp. ota-Hue, 1986 (2-3)
Wtoro no pasgeny 5 5
Pa3pesn 6. YaapoBuGpo3anura aBToMo0U/Iel ¥ ClieUa/IbHbIX TPAHCIOPTHBIX CPE/[CTB IPH [[BHKEHHH.
B. I1. 3r03/11K08B, b. E. Cununbmuykos, B. b. CUHUIBIIMKOB. .
TTOBTOpEHHe MATEeMATHUECKHX MOAereii MozenpoBaHyie MUKPOIIPO(UIIS JOPO’KHOM HEPOBHOCTH:
CII6.FT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2007 (3) 2
AMOPTH3ATOPOB TOABECKH B. U. Konblues, T. V1. Makcumosa, . I. Mapkos. [luHaMuKa
000py/10BaHus MOABMKHBIX 00beKTOB. U. 1
JeTepMUHUPOBaHHbIe BUOpAL[MOHHBIE MTporecchl: BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 1997 (3-4)
. Paiimnens. . Illaccu aBToMO6GK/IS. AMOPTH3aTOPEI, HIMHBI U
CamocrosTenbHOe n3yyenne . Konéca: M.: MammsocTpoesue, 1986 (1)
/WM/IAKTHYeCKOH euHuIip 6.1 10 yuebHOH | g 11 Konbrues, T. 1. Makcumosa, B. B. Murenkos. JJuHaMuKa 3
JMTEparype 060py/0BaHHs MOABIKHEIX 00beKToB. U. 2 CyyaiiHble
BubparonHsle nporeccsl: CI16.BI'TY "BOEHMEX" um. /1. @.
YctrHoBa, 1998 (2)
Wtoro no pasgeny 6 5
Pazpen 7. Cucremsbl yjapoBHOPO3aIUThHI PAKETHOH TeXHUKH.
B. I. Mon6enkos, C. M. [lyauH. . 3all[UTHbIE YCTPONCTBA
N " MmycKoBbIX yctaHoBok: CII6.BI'TY "BOEHMEX" um. [1. ®.
OBTOpEHHe TeMBbI "'CUCTeMbl aMOPTH3aLux
LIITY" u3 kypca "[IpoekTrpoBaHye Yerurosa, 2021 (4) 4
yp p p
CTapTOBOrO 0GOpYIOBaHHS" FO. A. Kpymos. . OCHOBBI TEOPUM U TIPOEKTUPOBAHNUS CUCTEM
yaaposubpo3samuTel: BI'TY "BOEHMEX" um. 1. ®. YcTUHOB,,
1986 (1)
B. I. lon6enkoB, C. M. lynuH. . 3aljUTHbIE yCTPOICTBA
" MyCKOBbIX ycTaHoBok: CII6.BI'TY "BOEHMEX" um. 1. ®.
IToBTOpEHME TEMBI "'CHCTEMbI aMOPTHU3ALIUK
JJIMHHOMEPHBIX 06BeKTOB" U3 Kypca Yerunosa, 2021 (4) 2
T " I1. I1. Tenennes, [I. A. Ky3Heri0B. . OCHOBBI IPO€KTUPOBaHUS
COPHA aMOPTH3AHH CHCTEM BHUOPO3aIMThl KOCMUUECKHUX arrapaToB: M.: 3a-so MI'TY um.
H. 3. baymana, 2019 (4)
Wtoro no pasgeny 7 6
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IIpunoxenue 3
K paGoueii mporpaMMe JHUCIHIUIAHBL
CHUCTEMBbI YJAPOBUBPO3AIIIUTHI

®OH/l OEHOYHLBIX CPEJICTB

DOoH[, O1IeHOUHBIX CPEJCTB, [T03BOJISIONIVE OLIEHUTh Pe3y/IbTaThl 00yUeH s 110 JaHHOM AVCLUTUIVHE, BK/IIOUAOT B Ce0st:

e JuarHocThYecKas pabora

e oruet 1o JIP;

e BOMPOCH K AU depeHI[IPOBaHHOMY 3aueTy;
o muddepeHIPOBaHHBIN 3aueT.

Kpurtepun oneHMBaHus

JuarHocruyeckasi pabora
JnarHoctryeckast pabora mpoBogutcs B popme tecta B SMMOC Moodle:

¢ IIpU IIPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTecTaLus;
* TIpU ITPaBWILHOM OTBeTe Ha 60% BOITPOCOB U Oosiee - aTTecTarysl.

Ortuet o JIP

JIabopartopHbie paboThI BBITIOMHSIOTCS Ha KOMIIbIOTepe B rakete Matlab. ITo pe3y/bTaTtaM paboThbl CTYA€HTBI
0ohopMIISTFOT OTUEThI B OYyMa)KHOM BH/[, BK/TFOUAOIIIHE 1[eJT1 pPaboThl, 0CHOBHBIE (hOPMYJIbI M pe3ysibTaThl. CTY[AEHT AOMyCKAeTCst
K 3allUTe, eC/IM HCKOMbIe BeJTMUMHBI OTIpe/ie/ieHbl TTPAaBHUILHO C MOTPEITHOCThIO He 6osiee 1% U MpU HATUUWM TTPABHIEHO
o opMJIEHHOTO OTUeTa.
3atura MpoxoAuT B GopMe OTBETOB Ha BOIMPOCHI pero/asaresisi (3 Borpoca). JlTaboparopHasi paboTa CUMTAeTCst 3aLUIIIEHHON
TpaBWIbHBIX OTBETaX He MeHee, ueM Ha 2 BOTpoca.

Bonpocs! K aAudpepeHMPOBAaHHOMY 3aueTy

1. [TapameTphbI yapHBIX BOJH U CITyTHOT'O TIOTOKA MPU OOBIUHBIX U SI[IEPHBIX B3pbiBaX. [IoHsATHE 06 ONTUMAaIbHOM
BBICOTE B3pbIBa
2. B3aumozeiicTBUe yAapHbIX BOJIH [1PU B3pbIBE C arperaramy, KOHCTPYKLIMSIMU U COOPY>KEHHUSIMU
3. Ilpy>kuHHble amopTH3aTopbl. OCHOBHBIE TUIIbI, METO/bI pacyeTa U KOHCTPYKLIMHU.
OO611jast XapaKTeprCTHKa ITHEBMOaMOPTH3aTOPOB (OCHOBHBIE THUIIbI, CBOMCTBA, JOCTOWHCTBA, HE/J0CTAaTKH)
4. MaremaTrdecKast MoZieJTb paboThl OfHOKaMepHBIX ITHEBMOAMOPTH3aTOPOB U pabOThI ITapbl aMOPTU3aTOPOB, YCTAHOBIEHHBIX
HaBCTpeuy ApYT ApYyry.
5. ITapameTpuuecKuii CHHTe3 OJHOKaMepHBIX MHEBMOAMOPTHU3aTOPOB MOPILHEBOr0 THIA
6. Maremaruueckast MOZie/lb paboThl IByXKaMepHbIX ITHEBMOAMOPTH3aTOPOB 1 paboThI Mapbl aMOPTH3aTOPOB, yCTAHOBJIEHHBIX
HaBCTpeuy /ApyT ApYyry.
7. ITapameTpuuecKuii CUHTe3 JByXKaMepHBIX IOPIIHEBbIX THEBMOAMOPTH3aTOPOB
8. ITHeBMozeMIIbUpYIOLIHie aMOPTH3aTOPhL. [IPUHLIUI PabOTHI U CXEMBI.
9. ITHeBMozieMIIbHpYIOLIIe aMOPTH3aTOphl. MareMariuecKre MOfieNu.
10. Tuppogemndepsl. [IpoccenbHoe perynupoBaHue. TeopeTryeckre 0CHOBBI paboThI.
11. T'uapoxemmdepsl. KnananHoe perymupoBaHue. TeopeTHuecKHe OCHOBBI pabOThI.
12. IpyxTpyOHBIE rHAPOaMOPTU3aTOPbl. KOHCTPYKIMK aMopTi3aTopoB. PU3nuecKoe U MaTeMaTHUeCKOe OMHUCaHre PaboTel
13. OgHoTpyOHBIE rHAPOaMOpTH3aTopbl. KOHCTPYKIMM amopTi3aTopoB. Pu3nueckoe U MaTeMaTHUeCcKoe ONUcaHue paboThl
14. TugporiHeBMaTHUeCKre aMoOpTH3aTopbl KOHCTPyKIMK aMopTH3aTtopoB. PU3ruecKoe ¥ MaTeMaTHueCKoe OIUCcaHue paboTh
15. CxeMslI KJ1anaHOB B rupozieMIipepax U TpeOOBaHUS K HUM.
16. YnpyroruiacTiueCcKre aMOpTU3aTOPbl U aMOPTH3aTOPhl CyX0ro TpeHusl. CXeMHbIe pellleHUs, PUHLIUM PaboThL.
XapaKkTepuCTUKU
17. AMOpTU3aTOpPhI KBa3WHY/EBOH KeCTKOCTH. MaremaTrdeckue Mojiesid. [IpUHIUITEI BEIOOpa TapaMeTpoB. O6macThb
TIPUMEHEeHUs
18. Ynapoeubpo3amiuta aBTOMOOWIEH U CrieldaTbHBIX TPAHCIIOPTHBIX CPECTB MPU JBIKeHUH. [IMHaMUuecKast CXxema.
Maremaruueckue mogenu. [ToHATHe 0 BTOPUUHOM [10JpeCcCOpPUBaHUU
19. CucTeMmbl yiapoBUOpPO3allUThl PAKETHOW TEXHUKU

JuddepeHiiupoBaHHbIN 3aUueT

Homyck k caaue quddepeHIMPOBAHHOMY 3aueTy 00yJaroIUiCs Mo/TyyaeT MpY YCJIOBUU CAAHHBIX J1ab0paTOpPHBIX paborT.
JucdepeHMPOBaHHBIN 3aUeT IO JUCLIUIIMHE TIPOXOJUT B (POPMe YCTHBIX OTBETOB Ha BOIPOCHI.
Buret BK/ItouaeT B cebst iBa BOTIPOCa U3 CIKCKa "Borpockl K AuddepeHIMpOBaHHOMY 3aueTy".
OtleHKa BBICTaB/ISIETCS TIOC/Ie cobece0BaHuUsI CO CTYIeHTOM B COOTBETCTBHH CO CJIeNYIOIUMU KPUTEPHUSIMHU:
- ogeHka 3SAYHTEHO-OTJ/IMYHO — nosnHoe pacKpbITHe TeOPETUUYECKOT0 BOIIpOCa NPy BbICOKOM YPOBHE BJlafleHHsl MarepyasioMm;
- ogenka 3AYTEHO-XOPOUIO — nosHoe pacKpbITHe TeOPETUYECKOI0 BOIIPOCa IPY CpeZiHeM YPOBEHb BjlaJileHUsl MaTepuaioMm;
- orienka 3BAYTEHO-YJOBJIETBOPUTEJIBHO — 1oiHOe pacKphITHE TEOPETHUYECKOTO BOTIPOCA TIPH ClTaboM ypOBeHb
BJIaZIeHVsI MaTepUasioM, TUOO HeZI0CTaTOUHO TI0JTHOe PACKPBITHE TeOPEeTUYECKOTO BOIPOCaA NP CPeIHEM YPOBEHb B/la/ieHHUsT
MaTepHuasoM;
- oyenka HE 3SAUTEHO — B uHbIX C1y4asx.
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IMacriopT (hoHZA OLIEHOUHBIX CPE/ICTB
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Pazpen 1. Pazpen 1. Ortuet no JIP,

3 6 Bu6po3anura 0oCHOBaHUA 19 14 10 4 0 5 10 Bonpocs! K
JIBUraTe/isi BHyTPeHHero nuddepeHIIPOBaHHOMY
cropaHms. 3aueTy
Pa3pen 2. AMopTu3aTopsl Ha Oruer o JIP,

Bormpoce! k
3 6 |oCHOBe MPY)XHMH, peccop U 12 6 2 4 0 6 10
nuddepeHLIPOBAHHOMY
TOPCHOHOB.
3a4yeTy
Pa3pen 3. [THeBMaTHUecKue v OBT;:[T :COHHKP’
3 6 |mHeBMopeMmndupyomHe 31 25 4 4 17 6 20 P
nrddepeHLIPOBaHHOMY]
aMOpTHU3aTOPhI.
3aueTy
Pa3gen 4. T'uapopemndeps! n Oruer o JIP,
Bormpocer k
3 6 |ruspomHeBMaTHUeCcKue 18 11 6 5 0 7 20
nuddepeHIIpOBaHHOMY
aMopTU3aTophI.
3a4yeTy
Paspen 5. AMopTH3aTopbl
CyXOro TpeHmus,
yIpyromjiacTuueckue Bomnpocsl k

3 6 |amopTH3aTOpHI U 7 2 2 0 0 5 10  |muddepeHLIIPOBAHHOMY
aMopTH3aTophl, padoTariue 3a4yeTy
B pe)XHMe M0Tepu
YCTOMYHUBOCTH.

Pazpen 6.
e

3 6 P — 9 4 4 0 0 5 10  |guddepeHIPOBaHHOMY

3aueTy
TPaHCIOPTHBIX CPE/CTB NPHU
JIBYDKEHMH.
Paspen 7. Cucremsbl Bormpocer k

3 6 |ymapoBHOpo3alUTHI 10 4 4 0 0 6 10  |guddepeHIIUPOBAaHHOMY
PaKeTHOM TeXHUKH. 3aueTy
Pa3pen 8.

AspopuHaMHYeCcKHe
Harpy3KH Ha KOHCTPYKIUHU U Bonpocal k
3 6 2 2 2 0 0 0 10  |muddepeHLIIPOBAHHOMY
COOpPY)KeHMsI U arperarbl Ipu
3a4yeTy
00BIYHOM U SIAEPHOM
B3pbIBax.
Bcero 3a 6 cemecTp 108 68 34 17 17 40 100
Bcero no gucyuniinae 108 68 34 17 17 40 100
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KpuTepun oneHBanus

IICK-3.3
BOnpOCbl OMKpbIMo2o muna:
Ne 1 CiyuaiiHblif IPOLIECC HA3BIBAETCS IPrOAUUECKUM, ECIIH. ..
Ne 2

ITycTe aMImmuTya KoneOaHuil THHEHHON THHAMHYECKOH CHCTEMEI yo TIPH
rapMOHHYECKOM BO3/1€iiCTBHH BhIpakaeTcs uepes aMIUTHTY 1y [lapaMeTpa
BO3/ICHCTBHA X0 COOTHOIMIEHHEM: yo=f ® )xo. T1e f®) — H3BecTHas (PYHKIIHA
4acTOTEI . Ha cHcTeMy qeHCTBYeT ClIydaiHOoe BO3AeHCTBHE x.
CrekTpanbHas ILIOTHOCTH lTapaMeTpa Bo3eHcTBHA Sx(®). Kak onpenenurs
CIIEKTPAIBHYIO INTOTHOCTE BETHYHHEI 7

Ne 3

Kak nmo MaremaTHuecKkoMY OHIAHHIO 111y H THCIIEPCHH [y OIIEHHUTH
MaKCHMAalIbHOE 3HaUeHHe CITyYailHOH BeTHIHHEI 17

Ne 4 Ha ¢ororpaduy n3obpaskeH. ..

Ne 5 Kako#i ras Yalle BCEro MCrio/ib3yeTcd B ITIHEBMAaTUUY€ CKUX aMOpTI/IBElTOan?
Ne 6

HAaY9aTIbBH. MO0,

FLEEEEEEEEEY

j ) ]

Ha pucyHke 1okasaH /IByXKaMepHbIi THEBMOAMOPTH3aTOP B [OBBIIIEHHBIM HAaua/IbHBIM [JABJIEHKEM BO BTOPOil Kamepe.
151 TOTO, UTOOHI HE M3MeHsIsI KeCTKOCTh Ha TIePBOM YJacTKe YIIPYTOi XapaKTePUCTHUKK U TOUKY TepeK/TFoUeH s C TIepBOTo
yuacTKa Ha BTOPOH, YMEHBIINUTH YKeCTKOCTh YIIPYrOi XapaKTepPUCTHKHY TIPY BCTYTUIEHUH B paboTy BTOPOY KaMepsl,
HEeoOXoqUMO. ...

Ne 7
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Ha PUCYHKe IOKd3dH IMTHEBMOAMOPTHU34TOP. .. TUIla
Ne 8

Ha purcyHke noka3aH THeBMOaMOpPTU3arop. .. TUIa

Ne 9 Tuapoaemribepsl C JPOCCENBHBIM PETYIMPOBAaHUEM UMEIOT. .. IeMII(PUPYIOIYIO0 XapaKTePUCTHKY?

Ne 10 B mHeBMaTHueCKHUX aMOPTU3aTOpax IMPU MX paboTe B peasbHBIX YCIOBUSAX PeaNU3yeTcs ... IpoLecc
Bonpocbl 3akpbimozo muna:

Ne 1 CnekrpabHasi INIOTHOCTh LIEeHTPUPOBAHHOIO CTALIMOHAPHOIO C/lyyaliHOro mpotiecca y(t) xapakTepu3syeT:

1) KBazpar 3aBucumoctu y(t);
2) Keazpar cpenHero 3HaueHus y(t);
3) Pacnipesienenue 3Hepruu (KBazpara (¢hyHKUMHN) y(t) 1o yacToTam;

4) Pacripegenienve GyHKUWH y(t) TIO YacToTam.
Ne 2

Kak cooTHOCHTCS MakCHMAanbHOE H30BITOYHOE J1aBlIeHHE HAa CTEHKE Apmax
IIPH HaTeKaHHH HA Hee (DpOHTA yJapHOH BOIIHEI ¢ IIeperaioM JaBIeH I Ha
¢poHTe Apg=1 aTH, IpH YCIOBHH, 4TO (POHT IIapalliielieH CTeHKe?

1) Apmax=Apas:

2) Apo<Apmax=2Aps:

3) Apmax=2Aps:

4) Apmax>2Aps.

Ne 3 Kak u3MeHsieTcs1 jaB/ieHHe BO ()pOHTeE yZLapHOU BOJIHBI [10 Mepe yBeJIMUeHUsl PaCCTOSIHUSI OT SIMLeHTPa B3pbIBa?
1) ObpaTHO MPOMOPILIMOHATBHO PACCTOSHUIO;
2) O6paTHO MPOTIOPIIMOHAEHO KBA/IPAaTy PAaCCTOSTHUS;
3) O6paTHO TPOMOPLMOHANBEHO Ky0y pacCTOsSHUS,

4) TTo Gosee CI0KHOMY 3aKOHY.
Ne 4 Tlocse MpoXoX/eHust PPOHTA YAPHOI BOJTHBI, BEI3BAHHOW B3DHIBOM, JIaB/IeHKE BO3/yXa. ..

1) Mazgaet HIKe aTMOCGEPHOTO, 3aTeM pacTeT A0 aTMOC(HepHOro;
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2) Hexotopoe BpeMst IPOZI0/KAeT PacTH, 3aTeM MajaeT 4o aTMoC(hepHOro;
3) Hekoropoe BpeMsi MPOJO/DKAET PACTH, 3aTeM TaJiaeT HIKe aTMOC(EepHOro, 3aTeM pacTeT 10 aTMOC(epHOro;

4) N3meHsieTcst 1o 60siee CJIOKHOMY 3aKOHY.
Ne 5 [TaBneHrie B THEBMOAMOPTH3aTOpax 0a/yIOHHOTO THIIa 0OBIYHO COCTABIISIET. . .

1) 0,5-1 MITa;
2) 1-1,5 MTla;
3) 1,5-5 MITa;
4) 5-10 MTTa;

5) 10-20 MITa.
Ne 6 MHuMas yacTb KOMITIEKCHOMN aMIIUTY/bI XapaKTepusyeT

1) ®a3y konebaHui;
2) AMIuTyay kKosebaHui, MPOXOASAIIUX CO CABUTOM (a3 T/2 Mo OTHOLIEHHIO K ITapaMeTpy BO3/IeHCTBUIO;
3) AMIUTUTYAy KoslebaHWH, MPOXOASAIINX B OFHOU (ha3e C TapaMeTpOM BO3/IeHCTBHEM;

4) 3to dpopmasibHasi BelMUrHa, BBOAUMAs [Jis1 YIIPOLLeHHsI pellieHus 3afaur. PU3nueckoro CMbIC/a OHa He UMeeT.
Ne 7 YTo Ha3bIBAETCSI SKBUBAJIEHTHOU TLJION[A/[bE0 THEBMOAMOPTH3AaTOPOB 0A/I/IOHHOTO U riad)parMeHHOTO THUITOB?

1) OTHoIIeHKe CO3ZaBaeMOl aMOPTU3aTOPOM CHJILI K JIaB/IEHHIO;

2) [Ipou3BojHas OT CO37,aBaeMOM aMOPTU3aTOPOM CHJIBI T10 [|aB/IeHUIO;

3) Ipown3BozHast 0T 06beMa 110 abcosTroTHOH fedopmarivy, B3siTast C 00paTHbIM 3HAKOM;

4) CpefjHee OTHOILIEHHE CO3/laBaeMOIt aMOPTHU3aTOPOM CHJIBI K JIaB/IEHHUIO B 33/JaHHOM JHara3oHe;

5) Ipoekiis TI0maAu Oa/yIoHa Ha TUIOCKOCTD, TIepIIeH/IUKY/ISIPHYO HarpaB/ieHHIo fedopMariim.
Ne 8 INepeunc/iuTe MPEeUMYyIIeCTBA TTHEBMOAEMIT(UPYIOIUX aMOPTH3aTOPOB B CPaBHEHUH C THApoAeMIIdepamu:

1) MeHbI1IVe rabapHUTEI;

2) Gosiee BbICOKOE ZieMII(UPOBAHHE;

3) OTCyTCTBHE y/1apOBHOPONPOBOANMOCTH;
4) 6onbIni pecypc;

5) co3paHMe Kak ynpyrou u feMrdrpyoLei COCTaB/ISIOMX PeakLUy.
Ne 9 Kaxoif T IMeeT AeMIIUpyIoIasi XapaKTepPHUCTHKA ITHEBMOZEeMIT(QHUPYIOINX aMOPTH3aTOPOB?

1) JIuHelHbIH;

2) IporpeccuBHbI;
3) urpeccyBHBIN;
4) Cyxoro TpeHus;

5) Jemndpupytoliiasi COCTaB/ISIOLIAs YCUINS He UMeeT anrebpanyueckoro BhIPaKeHMUsI.
Ne 10 KakoB 0CHOBHOM MeXaHH3M [JieMIi)pOBaHus KojiebaHui B THEeBMOeMIT(UPYIOLleM aMopTh3arope?

1) TpeHve B MOABWKHBIX COEJUHEHUSIX;
2) [peobpa3oBaHye ABWKeHUs ra3a KHHETHUECKOH SHepriy ra3a B S3Hepruio BUXPEBOro ABWKEHHs U B TEIIO;
3) Terto06MeH MeXX/[y Ta30M U CTeHKaMH ITPH U3MeHeHHH TeMIepaTyphl rasa;

4) BHyTpeHHee TpeHHe B pe3MHOKOP/0BOH 000/I0uKe.
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