MHMHOBPHAYKH POCCHUH
(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)

YTBEPXIARO
IekaH dakynsreta

JleBuxun A.A.

« » 20__

PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
HAJEXHOCTDB ! BE3OITACHOCTB TEXHUYECKHNX CUCTEM

Hanpas/ieHue/criejia/1bHOCTb OATOTOBKH

Crerpanu3anus/npoduib/mporpaMma nojroToBKH

KOMIU/IEKCOB

24.05.01 ITpoekTHpOBaHHe, IPOU3BOACTBO U KCII/TyaTal{usl paKeT U PaKeTHO-KOCMHUYeCKHX

CTAPTOBBIX KOMILJIEKCOB

ITyckoBbIe yCTPOiiCTBA, TPAHCIIOPTHO-YCTAHOBOYHOE 000py/j0BaHHe H CPeACTBA 00C/Ty)KUBaHHS

YPOBEHB BbICLIETO oﬁpamBamm Cneqnann're'r

®opma o0yueHus

®dakynbTeT

Beinyckaromas Kadesapa

Kadeppa-pa3padoTunk padoueii nporpaMmsl

Ounasn

A PakeTHO-KOCMHYecKasi TEXHUKa

A4 CTAPTOBBIE 1 TEXHUYECKHWE KOMIIV/IEKCBI PAKET 1 KOCMHUYECKHUX

AIITITAPATOB

A4 CTAPTOBBIE U TEXHUYECKHUE KOMIIVIEKCBI PAKET 1 KOCMMUYECKHNX

AITITAPATOB
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.05.01 ITpoekTHpoBaHHe, MPOU3BOACTBO H YKCILTyaTallis PakeT H PaKeTHO-KOCMHYeCKHX KOMIIEKCOB
roj Habopa rpymer: 2026
IporpammMy cocTaBuIu:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKUE KOMITVIEKCHI PAKET 1 KOCMUYECKUX
ATITIAPATOB
CuHunblIvKoB Banepuit BoprcoBuy, K.T.H., [IOLIEHT, OLEHT

Kadenpa A4 CTAPTOBBIE 1 TEXHUYECKWE KOMIIIEKCHI PAKET 1 KOCMUYECKUX
ATITITAPATOB
[epuH ITeTp AnekceeBud, CTapLLUKii MPerojaBare/ib

Iporpamma paccMoTpeHa

Ha 3acefiaHy Kadezpbl-pa3paboTunka

paboueii nporpammel A4 CTAPTOBBIE 1 TEXHUYECKHE KOMIUIEKCHI PAKET U KOCMUYECKUX AIIITAPATOB
3aBegytomuii Kadezpoi MammrakoB A.I., K.T.H., oLl

Iporpamma paccMoTpeHa

Ha 3aCeflaHN¥ BBIITyCKatoLLeil Kadespbl

A4 CTAPTOBBIE U TEXHUYECKHWE KOMIIIEKCBI PAKET 1 KOCMHWUYECKUX AIIITAPATOB

3aBegyromuii Kadezpoii MamrakoB A.I1., K.T.H., oIl



PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
HAJJEXXHOCTD Y1 BE3OITACHOCTHh TEXHUMYECKMX CUCTEM

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

IMK-10 — Cmocoben pa3spabaTbiBaTh CpeCTBA 3alUTBI PakeTbl, CTAPTOBOTO O0OOpyZOBaHWUSI U OOC/IY)KHBAIOIIEro T[epcoHama OT
BBICOKOMHTEHCHBHOTO BHELIIHEr0 BO3/|efCTBHS, IPUPOAHBIX (haKTOPOB M TeXHOre@HHBIX KaTacTpod

DOpMUPOBaHHIO KOMITETEHLIH CITY>KUT JJOCTIDKEHHeE C/Ie/[YIOIINX Pe3y/IbTaToB 06pa3oBaHuUs:
IIK-10

3HAHUA:

Ha YPOBHe IIpe/[CTaB/IeHUi1 — 3HaTh OCHOBHBIE MIOHSATUS ¥ METO0JIOTHI0 TeOPUU Ha/leKHOCTH;

Ha ypOBHe BOCIIDOU3BeZleHWs] — 3HaTb MeTOAbl aHa/lu3a, pacueTa IlapaMeTpOB M MeTO[bl UCIBITAHWI Ha/le)KHOCTH KOCMHUYeCKUX
CTapTOBBIX KOMIIIEKCOB U UX 3/1eMEHTOB;

Ha ypOBHe NOHMMaHHUsl — OIpe/ie/leHle HaJle)KHOCTH BapHaHTOB 3/IeMEHTOB KOCMHUYECKMX CTapTOBBIX KOMIIIEKCOB M X 3/1€MeHTOB I10
pe3y/ibTaTaM pacyeTHO-TeOPETHYeCKUX U SKCIIePUMeHTa/IbHBIX paboT;

YMeHus:

TeopeTHUUecKHe: KJIacCH(ULIMPOBaTh IIPUUKMHBI 0TKa30B 06opyzoBanus KCK;

NpaKTHYeCcKHe: Orpe/ie/sATh M0Ka3aTe/n HaJleXKHOCTU U POeKTUPOBaTh HaZleXKHOCTh co3flaBaeMblx KCK;

HABbIKU:

NpYMeHeHHe MeTOZI0B OpraHu3alysl U IIpoBeJieHHs UCTIbITaHui 371eMeHToB KCK Ha HaZle)KHOCTb;

B/lafieHHe MeTOAMKOM ¥ MaTeMaTHKO-CTaTUCTHYeCKUM  aIrapaToM Jjsi BbISB/IEHHs CYIIeCTBeHHBIX (aKTOPOB, B/USIOIMIUX Ha
XapaKTepHCTUKU Ha/le)KHOCTH 37ieMeHToB 1 nofcucteM KCK;

MIPOTHO3MPOBaHKe TI0Ka3aresieil HaZle)XKHOCTH 37IeMeHTOB U rozcrcTeM rpoektupyembix KCK.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

HOucyunnvHa HAZTEJXKHOCTD 1 BE3BOITACHOCTD TEXHUYECKUX CUCTEM siBnsieTcst AUCLMIVIMHOW YacTH, hopMHUpyeMoi
y4JacTHHKaMHu 00pa3oBaTe/IbHBIX OTHOIIEHHH 010Ka 1, porpamMMEbI IOATOTOBKY 110 Hamnpae/eruto 24.05.01 IIpoekmuposaHue, npou3goo0cmeo
U 3KCnAyamayus pakem u pakemHo-KOCMU4eCcKUX KOMNaeKcos.

Copiep)xaHue [JUCLIMIUIMHBI SB/IsieTcs joruyeckuM npogosbkenueMm aucuurivd: OCHOBBI ITIPOEKTHPOBAHMS PAKETHBIX U
PAKETHO-KOCMHUYECKNX KOMIUIEKCOB, BE3OIIACHOCTbD XMUBHEAEATE/IBHOCTH, TEOPUSI BEPOSITHOCTE U
HAYAJTIA MATEMATNYECKOU CTATUCTUKUA.

CozeprkaHye JUCLAIUTMHEI SIBJISIETCS OCHOBO#M Aist ocBoenust gucturui: [IOATOTOBKA K ITPOLEAYPE 3AIUTBI U 3ALIIATA
BBIITY CKHOU KBAJITMOGUKAIITMOHHOUM PABOTBI, YHUPC.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

e OIIK-1 — CriocobeH NpUMeHsITh eCTeCTBeHHOHAyuUHbIe U 0BLIeHH)XeHepHbIe 3HAHHsI, METOJbl MaTeMaTHUeCKOro aHaiu3a 1
MOZIe/IMPOBaHuUs1, TEOPETUYECKOTO U SKCIIEPUMEHTA/ILHOTO UCC/IeOBAHUS AJIS PeLleHNs] MH)KeHEePHBIX 3a/1a4 MpodeCccroHaIbHOM
[lesITe/IbHOCTH

e [IK-1 — Criocoben ucronb3oBate CALS-TeXHOIOTHY U OTIPE/Ie/ISITh BHEITHNI 00/THK H3/je/nii, pa3pabaTsiBaTh COCTaB M 06HeMHO-
MacCOBbIe XapaKTePUCTUKW CUCTeM, MeXaHU3MOB U arperaTroB, BXOJSLIMX B paKeTHbI UM PaKeTHO-KOCMUUeCKUN KOMILIEKC

¢ YK-8 — CriocobeH co3/iaBaTh U MOAAEP)KUBATh B MOBCEJHEBHOM )KMU3HU U B TIPO(eCCHOHAILHOMN /1eSTeIbHOCTH Ge30TacHble YCI0BUS
JKM3HEJEesITe/TbHOCTH JJ1s1 COXPAaHeHHs IPUPOHON cpefibl, 0becrieyeHrs yCTOWUMBOrO Pa3BUTHs 0OLIeCTBa, B TOM UKCJIe TIPU YTPo3e U
BO3HMKHOBEHUM YPe3BbIUaliHbIX CUTYAL[Uid U BOEHHBIX KOH(IMKTOB



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0EeMKOCTb JUCLIUMIIAHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AyauTOpHBIE 3aHATHS N
B KOHTaKTHOH dopme g ey
ig | it
& ¢ 25| E:
9 g e H g5 ES
& E . " YEeCKHX efJHHHLY g E g gE E 3] 3 g
< 5 2 & g ZE Sg i
3] 9] G} Bz g5
A = 4 3% P
& c= %
Paspen 1. BesonacHocts. 1.1. OcHoBHble onpegenenus. 1.2. [Tpuniumne! obecreverys 6e3onacHocTH. 1.3. TIpHUMHBL
5 9 BC OMacHbIX cuTyauuit. 1.4. Crictema 6e30macHOCTH (Mepbl IPaBH/Ia, HOPMbI GE30MaCHOCTH U TEXHHKA 11 7 3 4 4 10
GesonackocTn). 1.5. Bpe/iHble 1 onacHbie $aKTopI, ONpe/je/IAiolIHe NapaMeTphl OMaCHbIX (akTOPOB, aKTOPBI OMTACHOCTH.
1.6. Obecrieyene ( TH Ha 3Tarie MpoeKT . 1.7. KonuuecTBeHHasi OLjeHKa 6e30MacHOCTH.
5 9 Pasgen 2. F b " 2.1. CoiictBa TH. 2.2. COCTOSIHUSI TEXHUYECKOTO 00beKTa. 11 6 9 4 5 10
2.3. HopMaTHBHO-TeXHHYeCKast X KOHCTPYKTOPCKas JOKyMeHTauwst. 2.4, OTKa3bl, K/IacCH(HKALIHS OTKa30B.
5 9 Paspen 3. [Tokasarenn HagexHoCTH. 3.1. [Tepeuennb rokasareseii. 3.2. CTaTHCTHYECKHe TTOKA3aTe/H HaJeKHOCTH. 3.3. 11 6 9 4 5 10
TOUHOCTH M HaIe)HOCTD OLIEHOK T0Ka3are/ieii Ha/leKHOCTH.
Paspen 4. BepoTHOCTH COOBITHIA, CBSI3aHHBIX C HA\@KHOCTHIO. 4.1. [To/Hast rpyrma, HeCOBMECTHUMBIE,
5 9 MPOTHBOMOIOXKHBIE, He3aBHCHMble COOBITHSL. 4.2. TIpaBHIIa C/IOXKEHHS W YMHOKEHHs! BEDOSTHOCTeit. (POpMyIa To/HO# 16 6 2 4 10 15
BeposiTHOCTH. 4.3. BuHOMuHanbHOe, TTyaccoHa, rHIepreoMeTpHyeCKoe, reOMeTpHYECKOe, IKCIIOHEHIMA/IbHOE, YCeYeHHoe
pacr, Paci i 1] yHKImS.
Pasjiesn 5. PacueT noKasareJieii Hale)KHOCTH 3/1eMeHTOB. 5.1. PacueT 6e30TKa3HOCTH HEBOCCTaHABIMBAEMBIX TEMEHTOB
NIpH BHE3aMHbIX OTKa3ax. 5.2. PacueT Ge30TKa3HOCTH MpH M fiefiCTBIN ¥ TIOCTETeHHbIX OTKA30B.
5 9 5.3. Pacuet 6e30TKa3HOCTH NPH C/Iy4aiiHOH J/INTeLHOCTH BBIMOIHsIEMO#T paGoTsl. 5.4. Pacuet 6e30TKa3sHOCTH 14 6 9 4 8 15
BOCCT 3/1eMEHTOB C MT IM BOCC 5.5. Pacuer i PeMOHTONPHIOZJHOCTH. 5.6.
PacueT 6e30TKA3HOCTH BOCCTAHAB/MBAEMBIX 2TEMEHTOB C KOHEUHBIM BpEMeHeM BOCCTaHORMeRHs. 5.7. PacueT nokasateneii
JI0/ITOBEUHOCTH M C ™, O Jlo/roBeyHoCTH 5.8. K T U by FOTOBHOCTH.
Pazpen 6. @u3nvecKHe MeTOAbI pacyeTa HajexHocTH. 6.1. Obumii noaxos. 6.2. Pacuet BeposTHOCTH Ge30TKasHOM
5 9 PaBOThi 3a/1aHHBIM KpHTEpHsM. 6.3. OBecrieuerie Ha, “TH Ha STarnax 0 1HK/a. 6.4, PacueT HOMEHK/IATy bl 16 6 2 4 10 15
¥ Ko/iMyecTBeHHOro coctaa 3UIN. 6.5. MicrbiTaHusi Ha Ha/leHOCTb. 6.6. TTporpamma obecrieueHust Hafie)KHOCTH.
Paspen 7. Pacuer cucrem. 7.1. Knacc cnoco6os 7.2. Tlpaemna coc
5 5 CTPYKTYDHO# CXeMbI HAi@XKHOCTH. 7.3. PacueT nokasateneii 6e30TKa3HOCTH MpH 1oC. oM, napa 16 6 5 4 10 15
Toc. ¢ YaCTHYHOM 7.4. Pacuer i 6e30TKa3HOCTH NpH
TI0C/Ie/I0BATE/TEHOM C! BOCCT /1eMEHTOB.
5 9 Pazpen 8. P i ™. 8.1. P. pac 8.2. 13 8 N 6 5 10
F pac 8.3. Pacn C YYeTOM ysI3BUMOCTH 3/1eMEHTOB.
Bcero 3a 9 cemecTp 108 51 17 34 57 100
Bcero no gucumninae 108 51 17 34 57 100
3.2. AyAMTOpPHBIN NPAaKTHKYM
Homep u
P O0BeMm,
Ne |HammeHoBaHME
Tema MPAKTHYECKOr'0 3aHATHA aya.
n/n paspena
4yacoB
AUCHUILTHHBI
Paznen 1 OCHOBHbIE oripe/jesieHus. HpI/IHL[I/Il'IbI obecrieuenust 6e3onacHoct. CricteMa 6e30MacHOCTH (Mepbl TpaBuia,
1 Beaﬁnac_};ocn HOPMBbI 6e301TacHOCTH U TeXHHUKa 6e3omacHocTr). ObecrieueHre 6e30MIaCHOCTH Ha ITarie MPOeKTUPOBAHKSI. 4
" |KonmuuectBeHHast OLIeHKa 6€e30MacHOCTH
Pazgen 2.
Hape)xHoCTb: o
2 TePMHHbI 1 CaoiicTBa HaZie)kHOCTH. COCTOSIHUSI TEXHUUECKOTO o0OBbeKTa. Ortka3sbl, KJ'IE[CCI/[Cl)I/IKaL[I/Iﬂ OTKa30B. 4
OrpeJeseHus.
Pazpen 3. .
3 TMokasarenu HepquHb roka3areseii. CTaTUCTHUeCKHe 1oKa3aTesin Ha/leXKHOCTU. TOY-HOCTB M HaJleXKHOCTh OLIeHOK 4
roKasaresieii Ha/|eXKHOCTH.
HaZle)KHOCTH.
Paznen 4.
BEpOﬂTHOCTI/I HpaByma CJIOXKeHU U YMHOXKeHUs BEpOﬂTHOCTEﬁ. CDOpMyfIEl TIOJTHOM BEpPOATHOCTH, arioCTOPHOPHAas
4 COOBITHH, BEpPOATHOCTb. BbunomuHanbHOe, HyaCCOHa, rurepreoMeTpuyeckoe, reoMmeTpruueCckoe, SKCrioHeHLMa/IbHOe, 4
CBAA3aHHBIX C yCeyeHHOe HOpMaJ/IbHO€ pacCrpeeseHus. PaCHPEAEHEHI/IE BeﬁGmea. Hpouasogﬂmaﬂ (l)yHKL[I/ISI
HaJle>)KHOCTBIO.
Pas,qen 5. Pacuer 6e30TKa3HOCTH HEBOCCTAHAB/IMBAEMBIX 3JIEMEHTOB TIpY BHE3aITHbIX OTKa3ax. Pacuer 6e30TKa3HOCTH
Pacuer Tpy OAHOBPEMEHHOM AEﬁCTBHH BHE3aIHbIX U MOCTENEeHHBIX 0TKa30B. PacueT 6€30TKa3HOCTH npu cnyqaix’moﬁ
5 TroKasaresei [UIATE/IBHOCTH BBINOJTHAEMOM paGOTbI. Pacuet 6e30TKa3HOCTH BOCCTAHAB/IMBAEMBIX 3/IEMEHTOB C MTHOBEHHBIM 4
HaJe>KHOCTH BOCCTaHOB/IeHHeM. PacueT rokasaresiei PEMOHTOIPUTOAHOCTH. Pacuet 6e30TKa3HOCTH BOCCTaHAB/IMBAEMbBIX
J/IEMEHTOB. 3/IEMEHTOB C KOHEUYHBIM BpeMeHeM BOCCTaHOBJ/IEHUSA.
Paspen 6.
dusnueckue OGH.[HP‘I noaxop. Pacuer BEpPOATHOCTH 6e30TKa3HOMI pa60T1>1 3aJaHHbIM KpUTEpUsIM. Ob6ecreuenne HaJle)KHOCTH
6  |meroabl Ha JTarnax KM3HeHHOro Lj1K/a. PacueT HoOMeHK/1aTypbl 1 KonudecTBeHHOro cocrasa 3UIL. McnbiTanus Ha 4
pacyeTta HaJe>XHOCTb.
HaeXXHOCTH.
Pazpnen 7. HPEIBI/I]'IEI COCTaBJ/IeHUs CprKTypHOﬁ CXeMbl HaJieXKHOCTH. PacueT oKasa-Tesiel 6e30TKa3HOCTH npu
7 Pacuer T10C/1e10BaTe/IbHOM, T1apajljie/ibHOM, ITOC/1e40BaTe/IbHO-T1apa/lyie/;ibHOM COeqUHEeHHUH, YaCTUYHOM 4
HaJe>KHOCTH pe3epBUpOBaHHH. Pacuer riokasaresieit 6e30TKa3HOCTH TIpU pe3epBUPOBAHUHU 3aMelleHHWeM, 110C/1e40BaTe/IbHOM
CUCTEM. COeUHEeHHAX BOCCTaHAB/INBAEMbIX 3/IEMEHTOB.
Paspen 8.
Pacnipepenenue
8 |HopmupyeMbix |PaBHOMepHOe pacripesienieHre. HepaBHOMepHOe pacripesiesieHue 6
roKasareniei
Hae>XHOCTH.
Bcero 3a 9 cemectp 34
3.3. CamocrosTenbHas padora cryaenra (CPC)
Ne |Homep v HauMeHOBaHHUe pas3jesa O6BeMm,
COI[EP)KBHHE y'-leﬁHO[‘O 3ajdHUA
n/n JAMCIUAITAHBI 4acoB
IToaroToBKa K ayAUTOPHOMY TIPaKTUKyMy. CaMoCTosTeTbHOE M3yueHre AUJaKTHYeCKUX
1 |Pa3gen 1. be3onacHOCTb. A YAHTOP Y IIPAKTHKYMY. Y AnA 4
equany 1.2,1.3 u 1.5 o yuebHoM mTeparype.
2 Pas,qen 2. Ha[[e)KHOCTI:Z TEPMUHBI U HOAFOTOBKH K ayIUTOPHOMY IIPaKTUKYMY. CamocTosiTensHOe usyueHue ,E[H,E[aKTH‘-IeCKOﬁ 5
ornpezjeseHus. eMHULIBI 2.3 110 yqe6H01/1 Jiuteparype

6
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3 |Pasgen 3. ITokasarenu HagexxHocTu. [IoBTOpeHre paHee U3yuyeHHOro Marepuarna. [IoAroToBka K ayAMTOPHOMY NPaKTUKYMY.
4 . |Tloaroroeka k sabopatopHoii pabote Nel 5
Pa3nen 4. BeposiTHOCTH COOBITHIA, o al parop P I
5 |CBA3AHHBIX C HAIEKHOCTBIO. OBTOpeHHe paHee N3yUYeHHOTo Marepasa. [loAroToBKa K ayAUTOPHOMY MPaKTHKYMY. 5
CaMoCTosTeIbHOE M3yUeHre AUaKTHUeCKUX euHUIb 4.1 110 yuebHO mTeparype.
6 . IMoaroToBka K 1abopaTopHoii pabote Ne2 4
Paspen 5. PacueT nokasareseit o al paTop P C
7 |nagexuocTu smemenToB. OATOTOBKA K ay/IUTOPHOMY MPaKTHKyMy. CaMOCToATeIbHO H3yUeHHe AHAAKTHUeCKHX 4
enuHML 5.8 110 yuebHOM nuTeparype.
8 IMoxroToBka K 1abopaTopHoii pabote Ne3 5
Pazpnen 6. dusuueckue MeTosbl o al paTop P I
9 |pacuera nagexuoc. OATOTOBKA K ay/IUTOPHOMY MPaKTHKyMy. [10BTOpeHHe paHee H3yueHHOTo MaTepHaa. 5
CaMoCTOsTe/IbHOE M3yUeHHe AUJAKTHUeCKHX equHAL] 6.6 1o yueGHOM uTeparype.
10 IMoaroToBka K J1abopaTopHoii pabote Ned 5
Paspen 7. PacueT Hafie)KHOCTUA al patop p
1 |cucrem IToBTOpEHME paHee U3yueHHOro MaTepyasna. CaMOCTOsITe/IbHOE U3yue-HUe JUJaKTHUeCKUX 5
equuuL 7.1 1o yueGHOM nuTeparype.
Pasnen 8. Pacnipesienenue
. IozroroBKa K ayZiMTOPHOMY NpakTUKyMy. [ToBTOpeHHe paHee M3y4eHHOro MaTepuara.
12 |HOpMHpyeMBIX NOKa3aresei o 5
CaMocTosTe/IbHOE M3yUeHHe JUIaKTHUeCKUX equHuL] 8.3 1o yuebHO# uTeparype
Ha/le>KHOCTH.
Bcero 3a 9 cemectp 57

4. @OPMBbI KOHTPOJISA OCBOEHUSA JUCIIUIL/INHBI

CEMECTP HEJE/TA CEMECTPA
1/2] 3 [a[5] 6 [7] 8 [9] 10 [11[12] 13 [14[ 15[ 16 17
9 KB Jit KB P KB TP Bonp. Jk3

YcioBHbIe 0603HaueHust:

[IP — nuiarHocTHYecKast pabota;
KB — KOHTpO/IbHBIE BOIIPOCHI;
Bomp. 3K3 — BONPOCHI K 9K3aMeHy.

Tekymui KOHTPO/Ib yCIIeBaeMOCTH

AUarHoCTH4YeCKasa pa60Ta;
KOHTPOJIbHBIE BOTIPOCHI;
BOMPOCHI K 3K3aMeHY.

CTy[A€HTOB INPOBOAUTCA B IUCKPeTHbIE BpDEMEHHbIE NHTEPBaJIbl B C/IEAYIOIITX d)opmax:

IIpoMe)xyTo4Hasi aTTecTalMsi MPOBOAUTCS B popmax:
5K3aMeH.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. A. A. Bacunbes. . Teopust BeposITHOCTel ¥ MaTeMaThyecKasi cTaThucTika. Mocksa: FOpaiit, 2020, 351. pec.
2. A. B. I'ycekos, K. E. MuneBckuii. . HazjeXKHOCTb TeXHUUeCKHX CUCTeM U TexHOreHHbIH puck . HoBocubupck: HI'TY, 2016, a71. pec.

3. B. A. KepHoxunkuii, B. A. CaHHuKOB, 1. A. JlefioBo#. . Haié>KHOCTh OpraHW3aliOHHO-TEXHUYeCKHUX CUCTeM U UX 3nemeHToB. CII6.BI'TY

"BOEHMEX" um. []. ®. Ycrunosa, 2011, 351. pec.

4. B. A. KepHoxunkni, B. A. CanHukos, U. A. JlenoBoii. . Ha@KHOCTb OpraHu3alliOHHO-TeXHHUEeCKUX CHCTeM U UX 37eMeHToB. CI16.BI'TY

"BOEHMEX" um. [I. ®. Yctunosa, 2011, 167 k3.
5. B. E. I'mypmas. . Teopusi BeposiTHOCTel 1 MaTreMaTuueckast craTuctuka. Mocksa: FOpaiit, 2022, s51. pec.
6. E. ®. bepe3kuH. . HaZie)kHOCTb U TeXHUUeCKast juarHocTuka cucteM. CaHkT-Iletepbypr: Jlanb, 2019, 1. pec.

7. }0. M. 3ybapeB. . MateMaTiuyecKue OCHOBBI YIIPAB/IeHHUsI KAUeCTBOM M Ha/leXKHOCTbIO n3zienmid. CaHkT-IletepOypr: Jlane, 2021, a71. pec.
8. 0. M. 3ybapeB. . MaremaTi4eCcKHe OCHOBBI yIIpaB/IeHHs KaueCTBOM U HaJiEKHOCThIO u3ziennit. CaHkT-IletepOypr: Jlaus, 2021, a71. pec.

5.2. lononHuTebHasA TUTepaTypa Mo JUCLIUIVIMHE:
He TpebyeTcsl.
5.3. Ilepuosuueckue U3aHUS:

He TpebyroTCs.

5.4. TlepeueHb pecypcoB MH(POPMAI[HOHHO-TEIEKOMMYHHUKAITHOHHOM ceTr "VHTepHeT", He0BXOAUMBIX /IJIsi OCBOEHHMST NUCIIUTITAHBI, 3/IEKTPOHHbBIE

61O/IMOTEUHBIE CHCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;
2. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas riardopma FOpaiiT. [Ij1s1 By30B U CCy30B..

CoBpeMeHHbIe NIpoeCcCroHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast a5ekTponHas 6ubnuoreka « KnbepieHnHKa»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3/eKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaIbHBIX UCCIeJ0BaHU.
WHdopMaLoHHbIEe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[MOHHBIN ITOPTa/l TEXHUYECKOTo peryMpoBaHust: Hopmel, npaBuita, cTanzapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l 'OCTog cobcTBeHHol reHepatuu BT TY
"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIlntoc- nH$opMaLMOHHBINM MOpPTas MpaBoBOi HH(OpMaLMH.
5.5. ITporpammHoe obecrieueHue:
1. Matlab 2015a SP1;
2. Microsoft Windows;
3. Microsoft Office.

5.6. HbopManioHHbIe TeXHOJIOTHH:

B3anMozielicTBHe ¢ obyuaromumucs nocpeacrsom DUOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

CrieLjia/IM3MpOBaHHble TPebOBaHusI 110 060PY[OBaHUIO OTCYTCTBYIOT; ayAUTOPHS C OCA/J0UYHBIMU MECTAMH T10 KOJIMUECTBY CTYZEHTOB;
JloCKa.

6.3. IIpouee:

1. pabouee MecTO TperogaBaTesisi, OCHaI|eHHOe KOMITBIOTEPOM C OCTYTIOM B VHTepHerT;
2. paboure MecTa CTY/IEHTOB, OCHAIIIEHHbIE KOMITLIOTEPAMH C JOCTYIIOM B MIHTepHeT, npejHa3HaueHHbIe [Jist PA0OThI B 3/IEKTPOHHOMN
obpa3oBaTesibHOM cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCHMITHHBI
HAJTEXXKHOCTB Y1 BE3OITACHOCTh TEXHUYECKHNX CUCTEM

AnHoTanus paboueii MporpamMMsI

[Muctynmuaa HAJE2XKHOCTD Y BE3OIIACHOCTDh TEXHUYECKUX CUCTEM sBrsieTcs AUCHUIUIMHON YacTH, popmMupyemoit
y4acTHHKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, TporpamMMbl MOATOTOBKY 10 Harpasienuto 24.05.01 IIpoekmupogaHue, npou3eo0cmeo
U 3KCnAyamayus pakem u pakemHo-KOCMu4eCcKux Komnaekcos. JINCIMIIIMHA peanu3yeTcs Ha dakynbsreTe A PakeTHo-KocMuueckast TexaHuka BI'TY
"BOEHMEX" um. [1.®. YcruHoBa Kadegpoit A4 CTAPTOBBIE M TEXHWYECKUE KOMIUIEKCBEI PAKET U KOCMUYECKUX
ATITTAPATOB.

JucuurivHa HalesieHa Ha GOpMUpPOBaHUe KomnemeHyuii:
[IK-10 CrocobeH pa3spabarbiBaTh CpeJCTBA 3alUUTHI  PAKeThl, CTAPTOBOrO0 O00OpYJOBaHUs ¥  OOC/TY)KUBAIOIEr0 [EpPCOHasa  OT
BBICOKOMHTEHCUBHOTO BHEIITHETO BO3JeHCTBYS, TIPUPOAHBIX (DaKTOPOB M TEXHOTEHHBIX KaTracTpod.

Co,aepmaﬂue [AWCLUIIIMHBI OXBaTbiBaeT KpPYI' BOIIDOCOB, CBfAI3aHHBIX C OueHKOﬁ Hale)KHOCTU TeXHUYeCKHX CHUCTeM, 0p[‘aHH3aL[HEI>i u
TipoBeZieHHeM WCTIBITAaHUN Ha HaZle’)KHOCTh, METOZI0B obecrieueHust HaZlIe’)KHOCTH.

HpOFpaMMOﬁ AVUCLHUIIMHBI TPElyCMOTPEHBI C/1eyIol1e BU/AbI KOHTPOJIA:

TeKymuif[ KOHTPOJIb YCIIeBA€MOCTH CTY[€HTOB ITPOBOAWUTCA B JUCKPETHbIE BDeMeHHbIe MHTEPBa/Ibl B C/IeYIOINX d)opmax:
¢ [OHAarHoCTHUYecCKas pa60Ta;
® KOHTPOJ/IbHBIE BOTIPOCHI;

® BOIIPOCEHI K 3K3aMeHY.

ITpoMeKyTouHas aTTecTalus IIPOBOJAUTCS B hopMax:
*  9K3aMeH.

OO611jast TPYZOEMKOCTh OCBOEHMUS AUCLIMIUTHBI COCTaB/sieT 3 3.e., 108 u. IIporpaMmoli AUCLUIUTUHBI TIPEAYCMOTPEHbI JIeKIIMOHHbIe 3aHATus (17
4.), TIpakTHUeckue 3ausaTus (34 4.), camocrositesibHast pabora cryzenra (57 u).
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TIpunoxenue 2

K paboueii nporpaMme JHCLHITHHBI
HAJTEXXHOCTB Y BE3OITACHOCTh TEXHUYECKHNX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHUS JUCLUIUIMHEI cocTansieT 108 u., u3 HUX 51 4. ayAUTOPHBIX 3aHATHH, ¥ 57 4., OTBeZIeHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HanmenoBanue padoTbi PexkomeHjayemas JiuTeparypa prm:gzxomh’
Paspaen 1. BesonacHOCTb.
E. ®. BepeskuH. . Hage)kHOCTb ¥ TeXHUUECKasi JUarHOCTHKA
IMoaroToBKa K ayAUTOPHOMY TPAaKTUKyMy. CamMoCTosTe/lbHOe ) ;
M3yueHHe JUaKTHUeckux eauHun 1.2,1.3 u 1.5 no yue6Ho# cucrem: CakT-Tlerep §yp r: Jlan, 2019 (1) 4
nteparype ’ A. B. I'ycekos, K. E. Munesckuii. . Haje)XHOCTb TeXHUUECKUX
) CHUCTEM U TeXHOreHHbIH puck : HoBocubupck: HI'TY, 2016 (1)
Wroro no pasgeny 1 4
Paspen 2. Hage)XXHOCTb: TEDMHMHEI ¥ ONIpe/ie/iIeHHsl.
E. @. BepeskuH. . Haie)kHOCTb U TeXHUUeCKas IMarHOCTUKA
cuctem: CaHkr-ITerep6ypr: Jlans, 2019 (1)
B. A. Kepnoxunkuii, B. A. Cannukos, U. A. JlefoBoii. .
TIOArOTOBKA K ayMTOPHOMY PAKTHKYMY. CAMOCTORTHHOE HaaéXHoCTh OpraHu3alliOHHO-TeXHUUEeCKUX CHCTeM U UX
o ) " snemenToB: CII6.BI'TY "BOEHMEX" uwm. [I. ®. YcTuHoBa, 2011
W3yueHHe JUJAKTUYeCKON eJUHHLBI 2.3 110 yueOHo 5
uTeparype . &) .
B. A. KepHoxuukuii, B. A. CanHukos, 1. A. Jlefi0BOi. .
HaaéXHoCTh OpraHu3alliOHHO-TeXHUUEeCKUX CHCTeM U UX
snemenToB: CII6.BI'TY "BOEHMEX" uwm. [I. ®. YcTuHoBa, 2011
(€3]
Wroro no pasgeny 2 5
Pa3pen 3. [Toka3are/m Hafie)KHOCTH.
IMoBTOpeHNe paHee U3yueHHOro MaTepuasa. [loarorToBka K E. ®. Bepe3kuH. . HafiexkHOCTb 1 TeXHUUeCKasl JUarHOCTUKA 5
ayIUTOPHOMY TIPaKTHUKYMY. cucrem: Cankt-Iletep6ypr: Jlaub, 2019 (2)
Wroro no paspeny 3 5
Pa3pen 4. BeposiTHOCTH COOBITHH, CBA3aHHBIX C HA/I©)KHOCTBIO.
ToaroToBKa K 1aGopaTopHoii padote Nel B. A KepHoxuukuii, B. A. CanHukos, 1. A. JlefioBoil. . 5
HapaéXxHoCTh OpraHu3alliOHHO-TeXHUUEeCKUX CUCTeM U UX
snemenToB: CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011
IMoBTOpeHNe paHee U3yueHHOro MaTepuasa. [loaroToBka K B. A. KepHouuguii, B. A.(zc)aHHI/IKOB, W1, A. JlefioBoii. .
YAMTOPHOMY TPAaKTHKYMY. CaMOCTOHTer’ HOE M3ydeHHe HaaéxXHOoCTh OpraHu3alliOHHO-TeXHUUEeCKUX CUCTeM U UX 5
AUAAKTHUECKHX eMHHLbL 4.1 110 yuebHOH nTeparype. snemenToB: CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011
(@)
Wroro no paspeny 4 10
Pa3pen 5. Pacuer nokasaresiel Haie)KHOCTH 3JIEMEHTOB.
[MoaroroBka K saboparopHoii pabote Ne2 A. B. I'ycekos, K. E. MusneBckuii. . Hazie)KHOCTb TeXHUUECKUX 4
CHCTEM U TeXHOreHHbIH puck : HoBocubupck: HI'TY, 2016 (3)
I1oAroToBKa K ayAUTOPHOMY PAKTUKYMY. CaMOCTNO"Tem’Hoe FO. M. 3ybapes. . Maremarnueckie OCHOBBI yIIPaB/IeHHsI
W3y UeHHe UIAKTHHIECKAX efIMHHI| 5.8 110 yuebHow KaueCTBOM U HaJIe’KHOCThIO0 U3fe/uii: Cankr-ITetep6ypr: JlaHb, 4
JiiTeparype. 2021 (4)
Wroro no paspeny 5 8
Paspen 6. Puznyeckne MeTo/bl pacyeTa Ha/|e)KHOCTH.
HOAFOTOBK& K ]Ia6opaTopHof;[ paﬁo’re Ne3 0. M. 3y6apeB. . MaremaTHueckue 0CHOBbI yIripaBJieHUs1 5
KaueCcTBOM M HaJi@KHOCThI0 u3ziennit: CaHkT-ITeTepOypr: JlaHs,
[ToaroroBka K ayAUTOPHOMY NpaKkTHKyMy. [ToBTOpeHue 2021 (3)
paHee M3y4eHHOro MaTepuasa. CaMOCTgﬂTenLHoe HM3YUeHHe | A B Tycios, K. E. MuseBckuii. . Hafles)KHOCTb TeXHHUECKHX 5
[MAAKTHUECKHX ekl 6.6 110 yueGHoi muTeparype. CHCTeM U TexHoreHHbIH puck : Hopocu6upck: HI'TY, 2016 (5)
Woro no pasgeny 6 10
Pa3pen 7. Pacuer Ha/ie)KHOCTH CHCTeM.
A. B. T'ycbkos, K. E. MuneBckuid. . Haie)KHOCTb TEXHUUECKUX
IMoaroToBka k sabopatopHoii paborte Ned cHCTeM U TexHOTeHHBIH prck : HoBocubupek: HI'TY, 2016 (5) 5
B. A. KepHoxuukuii, B. A. CanHukoB, 1. A. JlefioBOH. .
Haaé&XKHOCTh OpraHu3alioHHO-TeXHHUEeCKUX CHCTeM B UX
anemenToB: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011
(©]
TToBTOpEHKe paHee W3y4YeHHOro MaTepyana. E. ®. BepeskuH. . Hagie)kHOCTb U TeXHUUeCKasi ;UarHOCTUKa
CamoCTosATe/IbHOe U3yue-H1e AUIaKTUUeCKUX erHuUL] 7.1 1o cucrem: Cankr-ITetepOypr: Jlanb, 2019 (7) 5
yue6HOIt UTepatype. B. A. KepHoxuukuii, B. A. CanHukoB, 1. A. JlefioBOH. .
Haaé&XHOCTh OpraHu3allioHHO-TeXHHUEeCKUX CHCTeM U UX
anemenToB: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011
(O]
Wroro no paspeny 7 10
Paspen 8. PacnipefieieHe HOpMHPYeMbIX NOKa3are/el Ha/|e)XHOCTH.
IToaroroBka K ayAUTOPHOMY IpakTUKyMy. [ToBTOpeHue | B. E. I'mypmaH. . Teopust BeposiTHOCTel ¥ MaTeMaTHueckas 5

11
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paHee M3yueHHOTo Mareprasa. CaMoCTosITe/IbHOE U3yUueHHe
[MAKTHYeCKHX eAuHuL] 8.3 1o yueGHO#t mTeparype

craructrka: Mocksa: FOpaiit, 2022 (7)

A. A. Bacunbes. . Teopusi BeposITHOCTel Y MaTeMaThyecKast

craructvika: Mocksa: FOpaiit, 2020 (5)

Wroro no paspeny 8

12
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TIpunoxenue 3
K paboueii nporpaMme JJHCHHITHHBI
HAJTEXXKHOCTB Y1 BE3OITACHOCTDh TEXHUYECKHNX CUCTEM

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUThL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIIIMHE, BKIIFOUAOT B cebst:

e [MarHoCTHYeckas pabora
e KOHTDOJIbHBIE BOTIPOCHI;
e BOMPOCHI K 9K3aMEHY;

e 9K3aMeH.

KpuTepun orjeHuBaHusA

JuarHoctuueckas pagora
[uarHoctryeckas pabora npoBogutcs B popme tecta B8 SMOC Moodle:

e IIpU NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He arTecTaLys;
e IIpH TIpaBU/ILHOM OTBeTe Ha 60% BOmpoCoB u Gosiee - arTecTawysi.

KoHTpo/bHBIE BONPOCHI

KoHTporb ycBoeHust yueGHOro Marepuarna paszgesos 1-5 mpoBoguTcs B opMe OTBETOB Ha KOHTPO/IbHBIE BOMPOCHI.
KaxxZioMy CTyAeHTy 3aaeTcsi OffH BOIIPOC 0 6a30BbIM TTOHSTHSIM KyPCa M/ OCHOBHBIM 3aKOHOMepHOCTAM. OTBeT 0/DKeH ObITh faH 6e3
TIOZIrOTOBKHU.
Orpoc cuuTaeTCst YCIelHo NPOHIeHHbIM, eC/IU CTYAEHT [/l BePHOe 0 CMBIC/TY OIpefie/ieHre ITOHSTHSI; IPaBUIbHO 3arucan GopMyty U
TIepevyC/InII BXOASILMe B Hee BeJIMUUHBL.
IlepeueHb KOHTPOJ/IBHBIX BONPOCOB Npe/cTasied B YMK AUCLUTIMHEL

Bomnpocs! K 3K3aMeHy
1. be3sonacHocTb. OCHOBHBIE OIpe/ie/ieHus!.
. OnacHoCTy aBapuii U UX I0C/Ie/CTBUSL.
. OCHOBHBIE HCTOUHHKH aBapyii ¥ KaracTpod.
. IToHsiTHe pHCKa, CBsI3b C MOHATHSAMHU 0€30MacHOCTb, HaJIe)KHOCTb.
HopMbI POeKTHPOBAHMS, U3TOTOB/IEHHUSE ¥ 9KCITyaTaLjuu 1o 6e30macHoCTr yHKIMOHAIBHO OTaCHBIX CHCTEM.
IMoHsTHE HaZIE)KHOCTH TEXHUYECKUX CHUCTeM, OCHOBHbIE CBOMCTBA Ha/|e)KHOCTH.
Bu/ipl COCTOSTHMM 00BEKTOB.
. ITonsiTyst: AedeKThl, IOBPEXKeHHs], BUIbI OTKA30B.
. [Tokasarenu Haf|e)KHOCTH TeXHUYEeCKUX CUCTEM.
0. KomruiekcHbIe 1oKa3areau HaZle)KHOCTH.
11. Mogenu pacripefie/ieH!H, UCIO/Ib3yeMbIX B TEOPUM HafIe)KHOCTHU.
12. MaremaTuuecKue 3aBUCUMOCTH /1Jis1 OLIeHKU HaJ|eXKHOCTH.
13. Teopema c/10)keHUs BePOSTHOCTe M yMHOXKEHHsI BepOSITHOCTel. dopMysia OJTHOM BePOSITHOCTH.
14. PacueT Ha/leXKHOCTU CUCTeM I1PU BHe3alHbIX OTKasax.
15. PacueT Ha/ie’)KHOCTU CUCTEM IPU MOCTENeHHbIX OTKa3ax.
16. PacueT Ha/|eXKHOCTH CUCTeM IIPY OHOBPeMeHHOM JelicTBHUY BHe3aIHbIX U IIOCTeleHHbIX 0TKA30B.
17. Tlokasaresny Ha/ie)KHOCTH HEBOCCTaHAB/IMBAEMOTI'0 3/IeMeHTa.
18. Tloka3arenu HaJieXXHOCTH BOCCTaHAB/IMBaeMOT0 3/IeMeHTa.
19. Bribop 1 060cHOBaHHe TIOKa3aresieil HaZle)KHOCTH TeEXHUUECKHUX CHCTEM.
20. PacripesieieHe HOPMUPYeMBIX TIOKa3aTesield Ha/le)KHOCTH.
21. PacueT nokasaresieil HaZleXKHOCTH TEXHUUECKUX CUCTEM.
22. CTpyKTypHas cxeMa HaJle)KHOCTH CUCTeMbl C 110C/Ie/|0BaTe/IbHbIM COe/JUHeHNeM 3/1eMeHTOB.
23. CTpyKTypHBIe CXeMbl HaJIe)KHOCTHU CUCTEM C Mapasljie/lbHbIM COeIMHEHUEM 3/1eMEHTOB.
24. CTpyKTypHble CXeMbl Ha/le)KHOCTU CUCTeM C JPYTUMH BUJaMU COeIUHEHUsI 371eMeHTOB.
25. MeTozp! NOBBILIAIOIME HAZeXKHOCTh CTI0XKHBIX TEXHUYECKUX CUCTEM.
26. Pe3epBupoBaHue. Bugpl.
27. IIpoeKTHBIM pacueT HaJieXXKHOCTH TeXHUYeCKOM CHCTeMBI.
28. VicnibiTaHWsl Ha HA/IeXKHOCTb.

S O®NDUTAWN

JK3aMeH
CTyeHT AOMyCKaeTcst K 9K3aMeHy IpY yC/IOBUM 3aLHILeHHBIX 1ab0paTOpHbIX paboT.
DK3aMeH 110 AWCLUIUIMHE TIPOXOAUT 1o busetam. B cocTas 6useTa BXOAAT iBa TeOPETHUECKUX BOIPOCA U3 UKMC/Ia IPUBE/IEHHbIX B ITyHKTe
"Borpocsl K 3k3aMeHy" .
OleHKa BBICTaB/IETCS N0C/Ie cobece/j0BaHMs CO CTYZ,EHTOM 10 OU/IeTy B COOTBETCTBUM CO C/IeJyIOLMMU KPUTEPUSIMU:
- orjeHka OTJIMYHO — nosiHOe pacKphbITHE TeopeTHUeCKUX BOIPOCOB, BHICOKUM YPOBEHb BIa/|eHHsI MaTeprasioM;
- otieHka XOPOIIIO — rnosiHOe pacKphITHe TeOpeTUYeCKUX BOMPOCOB, CPeJHUI YPOBEHb BJlaJleHUst MaTepuaoM;
- orjerka YJOBJIETBOPUTEJIBHO — Hero/iHOe pacKphITHE TEOPETHUECKHUX BOMPOCOB, CPE/IHUI YPOBEHD BJIaIEHUsI MAT€PHAJIOM, JIH0OO0 MOTHOe
pacKpbITHe TeOpeTHUeCKUX BOMPOCOB MPH NIOCPeZCTBEHHOM BjlafleHUH MaTepUasioM;
- ouenka HEYZIOBJIETBOPUTEJIBHO — B MHBIX C/lyvasx.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHue Ppa3fie/ioB U JUJAKTUYECKHUX eTUHHUIL]

BCEI'O

AynuTopHbIe 3aHATHS
B KOHTAaKTHOU hopme

BCEI'O
Jleknuu
IIpakTHueckue
3aHATUSA

CamMocrosaTe/TbHasA
pabora CTyAeHToB

Ddopmupyemas
KoMIeTeHuA, %

IIK-10

HAVMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Paspen 1. BesonacHoCTb.

11

=
o

Bonpocs! k
9K3aMeHy,

KoHTporbHbIe

BOITPOCHI

Paspen 2. Hafe)KHOCTB: TepMHUHEI U OIIpe/ie/IeHUs].

11

10

Bonpocs! k
9K3aMeHy,

KontpornbHeie

BOIIPOCHI

Pa3zgen 3. IToka3aTe/ M HaJ@)KHOCTH.

11

10

Bormpocs! K
IK3aMeHy,

KoHTposnbHbIe

BOIPOCHI

Pa3pen 4. BeposiTHOCTH COOBITHH, CBA3aHHBIX C
HaJie)XHOCTBIO0.

16

10

15

Bonpocel k
9K3aMeHY,

KoHTposnbHbIe

BOIPOCHI

Pa3zpgen 5. Pacuer nokasaresiel Hafie)XHOCTHU 3/1eMEeHTOB.

14

15

Bonpocs! k
9K3aMeHy,

KoHTporbHbIe

BOITPOCHI

PBBAEH 6. dusnueckue MeTo/bl pacyeTa Ha/ie)KHOCTH.

16

10

15

Bonpocs! k
9K3aMeHy

Paspen 7. Pacuer Hafile)XHOCTH CHCTeM.

16

10

15

Bormpocs! K
9K3aMeHy

Pazpen 8. PacnipefiesieHre HOPMHUPYeMBIX MOKa3aTe/ied
HaJAeKHOCTH.

13

10

Bonpocel k
9K3aMeHy

Bcero 3a 9 cemecTp

108

51 17 34

57

100

Bcero no gucumminHe

108

51 17 34

57

100

14
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OueHouHble MaTepuasbl no aucuunauie HAJEXXHOCTD U BE3OITACHOCTDb TEXHUYECKHUX CUCTEM

IIK-10 - Cnocoben pazpabambieamb cpedcmea 3awjunsl paKemst, CIapmoeozo 060py00eaHus u 06C/yHcueaujezo nepcoHand om
8bICOKOUHIMEHCUBHO20 8HEWIHe20 030elicmeust, NnpUpooHbIX haKmMopoe u mexHo2eHHbIX Kamacmpog

Ne 1 TIpouwTaiiTe TEKCT U 3aIMIINTe Pa3BePHYTHIM 000CHOBAaHHBIN OTBET
[Haiite orpesienenve ABITO?
No 2 TlpouuTaiiTe TEKCT ¥ YCTAaHOBUTE I10C/IEA0BATE/NBHOCTD

ITopsii0K MHKeHepPHOM MeTOAWKN pacueTHOMN OLIeHKH BePOSITHOCTH Oe30TKa3HOM paboThl CHCTEMBI. 3alMIIKUTe COOTBETCTBYIOLIYIO TI0C/Ie|0BaTeNbHOCT!
Harpago.

1. Cbop u aHa/M3 NoKa3aTesieil Ha/|eXKHOCTH 3/IEMEHTOB, BXOASLIMX B CUCTEMY

2. Co3piaHue CTPYKTYPHOM CXeMbl HaJIe)KHOCTH CUCTEMBbI

3. PazbueHue CTPyKTypHOI CXeMbl HaZle)KHOCTH Ha MpocTeiiiue cy6610ku

4. Bulumc/IeHHe fi1st KaXXJoro rmpocTeiiiero cy66/10Ka cpe/jHero BpeMeH! HapaboTKH Ha OTKa3

5. Ompe/eieHre CyMMapHOTO BpeMeHH HapabOTKH Ha OTKa3 CHCTEMbI ¥ BEPOSTHOCTH 6e30TKa3HO# paboTh
Ne 3 TIpouuTaiiTe TEKCT U YCTaHOBUTE N0C/IeA0BATE/IbHOCTD
Onucatb NopsiZioK onpe/esieHus Ko3dduieHTa roTOBHOCTH BOCCTaHABIMBAEMOW CUCTeMBbI. 3alUILUTe COOTBETCTBYHOLIYIO M0C/Ie0BaTeIbHOCTD JeHiCl

1. Cbop u aHa/M3 NoKa3areJieil HaZ|eXKHOCTH U BOCCTaHAB/IMBAEMOCTH 3/IEMEHTOB, BXOASLIMX B CUCTEMY
2. Co3iaHne CTPYKTYPHOM CXeMbl Ha/Ie)KHOCTH CHCTEMBI

3. Pa3bueHue CTPYKTYPHO CXeMbI HaZIe)KHOCTH Ha MpocTeiiime cy66/10kn

4. Brlumc/ieHHe fi/1st KaX[oro mpocTeliliero cy66/10Kka cpejHero BpeMeH! HapabOTKH Ha OTKa3

5. OnpefiesieHre CyMMapHOT0 BpeMeHH HapabOTKH Ha OTKa3 CUCTeMBI U Ko3(dHLjieHTa FOTOBHOCTH BOCCTaHAB/IMBAaeMOW CHCTEMbI
Ne 4 TlpouuTaiiTe TeKCT, BbIOeprTe NPAaBU/IbHBINM OTBET U 3alUIINTe apryMeHThl, 000CHOBBIBalOLIMe BEIOOD OTBeTa
B cooTBeTCTBUY € KaKMM HOPMaTUBHBIM /IOKYMeHTOM IPOUCXOAUT I0CTPOeHHe CTPYKTYPHOM CXeMbl Hale)KHOCTH CUCTeMbI?

1.T'OCT PB 15.203-2001
2.I'OCT P 51282-99
3.I'OCT PB 0020-57.312-2019

4.TOCT P M3K 61078-2021
Ne 5 TIlpouuraiiTe TeKCT, BbIOeprTe NPAaBU/IbHBINM OTBET U 3alUIINTe apryMeHThl, 000CHOBBIBalOLIMe BEIOOD OTBeTa
Kaxo¥li HOpMaTHBHbIH JOKYMEHT MpebsB/sieT TpeOOBaHusI K aHa/IM3y BUOB, IOCJEACTBUI U KDUTHYHOCTH 0TKa30B (ABITKO)?

1.T'OCT PB 15.203-2001
2.I'OCT P 51282-99
3.I'OCT 27.310-95

4.TOCT PB 0020-57.312-2019
Ne 6 TIlpoumTaiiTe TeKCT, BbIOeprTe NPAaBU/IbHBINM OTBET U 3alUIINTe apryMeHThl, 000CHOBBIBalOLIMe BEIOOD OTBeTa
VMeeTcst HeBocCTaHaB/IMBaeMblid 00beKT. [To Kakoi (hopMysie orpeziessieTcst ero Ko3((ULeHT TOTOBHOCTH?

1. K =™

2. K, =1/(T, +Ty)

3. K, TO—Ié/TO+T£
4:Kr:(Tb_T£/I]+TﬁF

Ne 7 HquI/ITaI‘;ITE TEeKCT, BbIﬁEpI/ITe TIpaBUJIbHbIE OTBETHI U 3allMIINTe apryMeHThI, O60CHOBLIBalOH.[I/Ie BbIGOp OTBETOB

Kaxue ¢yHKIMH MeToZbI PeKOMeH/[yeTCsI MICTI0/Ib30BaTh ISk pacueTHOW OILleHKe oKa3aresieii HaZleXKHOCTH CHCTeMBI CO CJIOKHOM CTPYKTYPOH, KoTopast |
(opmanr3oBaHa CTPYKTYPHOM CXeMOM Ha/leXKHOCTH T0C/1e/i0BaTeIbHO-TIapasiieNbHoro Tumna?

1. Metopp! nipsimoro niepebopa
2. MeTozibl TOJIOBUHHOTO Je/IeHHUsT
3. MeTozbl pa3/ioxeHus CTPYKTYPbl OTHOCUTEIBHO «KJIFOUeBBIX» 3/1eMEHTOB

4. NarerpanbHo-auddepeHIanbsHble MeTOAb
Ne 8 TlpouuTaiiTe TeKCT, BbIOeprTe MPAaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBAOLIME BEIOOD OTBETOB
B ueM COCTOMT Lje/Ib pacueTHOro 060CHOBaHHs Ha/Ie>KHOCTH CUCTEMBI Ha Tare NPOeKTUPOBaHMs?

1.B OLIeHKe HpHHL[HHHa}'[bHOﬁ BO3MOXKHOCTH 0becrieueHust 3aJlaHHBIX Tpeﬁosaﬂnﬁ 10 HaZIe)KHOCTH, MPeabAB/IAeMbIX K CUCTEMe
2.B BLIGOpE CX€MHO-KOHCTPYKTHBHOI'O ITOCTPO€HUSA CUCTEMEI, B HauOOo/IbILEeH CTereH! yAOBerTBOpHIOH.[eI‘;I 3a/laHHBIM Tp€60BaHI/I${M HaJle>)KHOCTH

3. B BO3MO)KHOCTH COBEPILIEHCTBOBAHUS METOZ[OB pacyeTa Ha/le)KHOCTH ITOA0OHBIX CUCTEM
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4. B BO3MOXXHOCTH OL|eHKH 5KOHOMHUeCKOro 3¢deKra oT IIpoBefieHHOM paboThl

Ne 9 TlpouuTaiiTe TeKCT, BbIOeprTe MPAaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAOLIMEe BEIOOD OTBETOB

Kakue HUCXOAHbIe JaHHbIe HEOGXO,E[I/IMLI A1 pacueTta roKa3aresei Hale)KHOCTHU CUCTeMbI nroboro YPOBHsA paBpryHHEHI/Iﬂ?

1. CTpyKTypHasi cXxemMa Ha/|e)KHOCTH

2. CTOUMOCTBb 371EMEHTOB

3. IHTeHCUBHOCTH OTKa30B SJIEMEHTOB, BXOAIINX B CTPYKTYPHYIO CXeMY HaJe>KHOCTH

4. TapaHTUIiHbIE CDOKH COCTABHBIX /IEMEHTOB CUCTEMBI

Ne 10 TTpouwnTaiiTe TEKCT U 3aMUILUTE PA3BEPHYThINA 000CHOBAHHBIN OTBET

Haszosure yenu ABITKO?
Ne 11 TIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE

Dopmyna

ITapameTp

n "
i=1

A. BeposaTHOCTh 6e30TKa3HOIT pabdi
rocIeJ0BaTeIbHOM COeJUHEHNH 1 3
0e3 pe3epBUPOBaHIA

b. BeposaTtHOocTh Ge30TKa3HOM padc

2.1- H (1 e it )ﬂ [I0CJIeJOBaTeJIbHOM COEIUHEHUII 11 3
i=1 C TOPSYNM pe3epBHpPOBaHIE

M (7\' . t)J w
3 oM Z B. BeposTHOCTB 0€30TKa3HON paod«
w0 ]! HeHarpyKeHHOM pe3epBe (A = ¢
4 1 i 1 I'. Cpensee BpeMst HapaGOTKH HA O
L Zln+i-a HEHarpy)XeHHOM pe3epse (A =

1

J1. Cpennee BpeMs HapaOOTKHU Ha O
II0CJIeTOBaTeIbHOM CO€JUHEHNN 1 3
0e3 pe3epBUPOBAHNA

E. Cpennee BpeMq HapaOOTKU Ha OTK
3IIEMEHTa

Ne 12 TIpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE

HpI/IBE,ELI/ITe B COOTBETCTBHUE T€PMHHBI, OTHOCALLeCA K TeOPpHUU HaleXKHOCTH.

Tepmun

1. DnemeHT

2. Cucrtema

3. HagexHocTs (06beKTa)

4. Be30TKa3HOCTh

5. ToToBHOCTE (00BEKTA)

Ornpezenenve

A. Oﬁ’beKT, HpeACTElBJ'I;[IOLLIPIFI €000 MHOKECTBO B3aUMOCBSI3aHHbIX 3J/IEMEHTOB, paCCMaTPHUBAEMBIX B Orpeesn
eJuHOoe Liesioe, OTAe/IeHHOe OT Opr?KaIOLL[eﬁ cpenpbl

B. CBo#icTBO 06BEKTA COXPaHATH BO BpEMEHHU B YCTaHOB/IEHHBIX TPefie/iaX 3HaueHHs BCeX [lapaMeTpoB, XapakKT
CrocobHOCTL 00BEKTA BBIMO/HATE TPeOyeMble (PYHKLMH B 3a[JaHHBIX Pe)KUMaX, yC/IOBUSIX TIPUMEHeHNs], CTparte
00CTy)KMBaHUs, XpaHeHHUsI U TPAaHCIIOPTUPOBAHUS

B. CBoiicTBO 06b€KTa HellpepbIBHO COXPaHsTh Pab0TOCIIOCOOHOE COCTOSIHYE B TeueHKe HEKOTOPOro BPeMeHH ¥
3a/]aHHBIX PeXXMMax 1 YCIOBHSX PUMeHEeHHs

I". Crioco6HOCTL 00BeKTa BBIMOJHSTH Tpebyemble PYHKLM B 3a[aHHbIX YCIOBHSX, B 3a[i@HHBIA MOMEHT HJIM T1€
YC/IOBUH, UTO BCe He0OXOAMMbIe BHEILIHHe peCypchl 0becrieueHbl

,H. CBolicTBO Oﬁ'beKTa, 3aK/royaroieecd B ero CroCoOHOCTH BOCCTAHAB/IMBATLCS TIOC/IE OTKAa3a MIx peMOHra
E. OGLEKT, Y KOTOpPOr'o OTCYyTCTBYIOT (I/I]'IP[ B paMKax [JJaHHOI'o Ucc/ie0BaHus He paCCManHBa}OTCﬂ) COCTaBHbIe

16 35116



