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JIUCT COI'JIACOBAHHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBMM C TPEBOBAHMAMMN ®EJEPA/IBHOT'O
I'OCYJAPCTBEHHOI'O OBPA30OBATE/IbBHOI'O CTAHJAPTA BBICIIIEI'O OBPA3BOBAHNA (PI'OC BO)

17.05.02 CTpenKkoBo-nyllIeyHOe, APTH/IEPUIICKOe Y PAKeTHOe OpYyKue
roz Habopa rpymmel: 2024

[TporpaMMy coCTaBWIT:

Kadeapa E1 CTPEJIKOBO-ITYIIEUHOE, APTWUIJIEPUMICKOE 1
PAKETHOE OPYXUE
MurpsieBa Onbra BUKTOpOBHa, CTapIIvii Mpero/aBaTesb

IIporpamma paccMoTpeHa
Ha 3acefilaHuu Kadeapbi-pa3paboTurka .
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BYI] Boennsiii Yue6Hbii IleHTp
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PABOYASA ITPOI'PAMMA ANCIIAITINHDBI
OCHOBBI ITPOEKTUPOBAHUIA CITAPO

Pa3zpgesnbl paboueii mporpaMmbl

1. HEJIN OCBOEHIA JUCHATT/INHBI

2. MECTO OJVCIAITJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)KAHUME OVICHUITJIMHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA NJVCHUTIJIVHEI

5. YYEBHO-METOJNYECKOE U MH®OPMAIIMMOHHOE OBECIIEYEHUVE JUCINIT/INHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHME OVCHUITJIMHBI

IIpunoxeHus K padoueil mporpaMme JUCIUILIMHBI
o TIpunoxenue 1. AHHOTaLWs paboyeli MpOrpaMMmeI

o IIpunoxenue 2. TexHosmoruu 1 Hopmel 0OyueHHUs
o IIpunoxenue 3. @OH/BI OLIeHOYHBIX CPeJCTB



1. OEJIM OCBOEHUSA JUCLHUII/INHbBI

Lenbio 0CBOEHUS IUCLIUTUIUHLI ABSETCS (DOPMUPOBAHUE CJIEIYIOIIUX KOMITeTEHIHI:

ITICK-2 — crioco6HOCTh pa3pabaThiBaTh U BeCTH O0eBbIe JOKYMEHTBI

OIIK-12 — (¢rmoco6HOCTb KaueCTBEHHO ¥ KOJIMYECTBEHHO OLIEHWBATh Pe3y/bTaThl, MaTeMaThdyeCcKu
(opMynupoBaTh TOCTAaHOBKY 3aJjaud M pe3y/bTaTbl €e pelleHdss TIPUMEHUTEebHO K TIPOeKTHPOBaHMUIO,
TPOU3BO/CTBY, UCTILITAHUSM U KCIUTyaTalyy CTPeIKOBO-MYLIeYHOr0, apTHU/I/IEPUMCKOTO U PAKETHOTO OPYIKHS

OIIK-14 — crocobHOCTh MOJe/MPOBaTb M MCIO/B30BaTh W3BECTHbIE pelIeHWs B HOBOM TPHJIOKEHUU
NPUMEHUTE/bHO K IPOEKTUPOBAHUID, IPOMU3BOJCTBY, UCIBITAHUAM M SKCIUIyaTalldd CTPeJKOBO-IYLIEYHOro,
apTWI/IEPUICKOrO U PAKEeTHOTO OPY>KHUS

OIIK-16 — cnocobHOCTb pa3pabaThiBaTh HOPMaTUBHO-TEXHMYECKYIO AOKYMEHTALMI0 M TEXHUUECKU IPaMOTHO
oOpPM/IATb W TIPEJCTAaBJATh pPe3y/bTaThl HAay4HO-WUCC/IeA0BaTeNbCKUX paboT, CBS3aHHBIX CO CTPEIKOBO-
TMyIIeYHbIM, apTUUIEPUIICKUM U PaKETHBIM OPY)XKHeM

OIIK-9 — crnocoOHOCTh OCYIIECTBATh MPOQECCHOHAMBHYIO [eATeNbHOCTh B Cdepe MpPOEeKTUPOBaHUd,
TIPOU3BO/ICTBA U MCITBITAHUS OPY>KUSI U CUCTEM BOOPY>KEHMUsI, B TOM UHC/Ie C YUETOM SKOHOMUYEeCKUX, TIPABOBBIX,
9KOJIOTUYECKUX U COLMAIbHBIX OrPAHUYeHHH ¥ HOPMaTHBOB

@®OpMHUPOBAHHIO KOMITETEHL[HH CTY>KHUT JOCTWKEHYE CIeYIOIUX Pe3ybTaToB 00pa30BaHuUsI:
IICK-2

3HAHUA:

OCHOBHBIE MTOHATHUS U ONpe/ie/leHUs] CUCTEMHOIO NTPOeKTUPOBaHUS;

MPUHLMIEL paboThl ¥ MOZJeNMpoBaHusl (QyHKIIMOHHUPOBAHUS MeXaHU3MOB JadeTa, QU3MKY MPOLIECCOB B
TIPOTHUBOOTKATHBIX YCTPONCTBaX;

YMeHus1:

aHa/IM3UPOBATh XapaKTePUCTUKU OCHOBHBIX ITOJCUCTEM OPYXKUSl U MX BJIMSIHME Ha TaKTMKO-TEeXHUYeCKUX
XapaKTepUCTUKK apTU/UIePUIICKOTO OPYUs B Lie/IoM;

ompejie/ieHle paljiOHaNbHOrO0 Habopa INepeMeHHbIX MPOEKTUPOBaHMS [Jis1 0OOCHOBaHWSI ONTHMA/IbHBIX
TIPOEKTHBIX pelleHunH;

HABbIKU:

MPaKTUYeCKOro pellleHus] NIPOEKTHBIX 3a/lauy aHaau3a M CUMHTe3a KauyaroLMXCsl YacTeill pas3/MyHbIX TUIIOB
apTWIJIEPUMCKUX OPYAUH.

OIIK-12

3HAHUSA:

MIPOTHO3MPOBaHWe ITyTeld pa3BUTHUS CHCTEM CTPE/KOBO-MYILLIEYHOro, apTWIJIePUNHCKOTO U PaKeTHOro
OpY’KUsI U UX OT[|e/IbHBIX 3/IeMeHTOB;

YMeHus:

MaremMaTU4eCKd (OPMY/IUpPOBaTh TOCTAHOBKY 3aJaud U pe3y/lbTaThl ee pelleHus NPUMEHUTeNIBbHO K
MIPOEKTUPOBAaHUIO, NPOU3BOACTBY, WCIBITAHUAM U 3KCIIyaTalldd CTPeIKOBO-IMYLIeYHOro, apTH/UIEPUICKOrO U
PaKeTHOIO OpPY’KUS;

HABbIKU:

KayeCTBeHHO M KOJIMYeCTBEeHHO OLIeHUBATb Pe3yJIbTaThl.

OIIK-14

3HAHUA:

OCHOBHBIX TpeOOBaHMH K HayUHO-HUCCIIe/I0BaTe/IbCKUM paboTaMm, UX CTPYKTYPDE;

pasmuuuii Mexxziy paboTaMu IOMCKOBOTO ¥ TIPUK/Ia[JHOTO XapaKTepa;

YMeHus:

WCIO/b30BaTh U3BECTHbIE pellleHUss B HOBOM IIPWIOXKEHUM IIPUMEHUTe/bHO K IIPOEKTHPOBAHMUIO,
TIPOU3BO/ICTBY, UCIIBITAHUAM U KCIITyaTalliy CTPeIKOBO-IyIIeYHOr0, apTU//IEPUCKOTO M PAKETHOTO OPYKUS;

HABbIKU:

MOZle/IMPOBAaTh M3BeCTHBblE pelleHus B HOBOM IIPDWIOKEHWM IIPUMEHUTEIbHO K IIPOEKTHMPOBAHMIO,
TIPOM3BO/CTBY, UCIIBITAHUSM U 3KCILTyaTaliy CTPeIKOBO-IYILIEeYHOr0, apTH/IJIEPUIICKOIO U PAKETHOTO OPYIKUSl.
OIIK-16

3HAHUA:

TIOHSITHE O Ppas3/MYHBIX YCIOBUSX SKCIUIyaTalMd M WX BAMSAHUM Ha HaZle)KHOCThb, 3((eKTHBHOCTh U
00eroToBHOCTB CHCTEM, arperaToB U 06pasrioB B LIe/oM;

YMeHus1:

¢dopMynrpoBaHMe 3aflad MCIBITAaHUM W UCC/Ie0BaHMM; MCIONb30BaHMe TIPUHLIMIIOB U METOZOB
opraHusanyy pabort;

HABbIKU:

TI0 OpraHu3alUK U [IPOBE/IeHNIO MCIIBITAHUN 1 3KCIIePUMeHTabHbIX UCCIe/0BaHNH 00pasLjoB CTpeKOBO-
MYLIEYHOI'O BOOPY>KEHUs, BOOPY>KeHUs TaHKOB 1 CAY.

OIIK-9

4



3HAHUS:

3aKOHOB 3KOJIOTHH, CTPYKTYPBI U COCTaBa buocdepsr;

npo6sieMbl SKOKY/IBTYPBI, KOHIIEMMKA YCTOMYMBOTO Pa3BUTHS, MEPCIIeKTUBLI SKOPa3BUTUSA U 00ecIieueHust
9KO0JIOTMYecKoi 6e30rmacHOCTH;

METOJVKU TTPUMeHeHUsI 3HaHUU TTpY pellleHnH 3a/a4 Tpo¢eCCUOHANMBbHOMN AeATeTbHOCTH SKO/IOTHYeCKUX U
COLMa/IbHBIX OTPaHIYeHHI 1 HOPMAaTHBOB;

YMeHUS1:

TMPeJICTaB/ATh TEXHOJOTUUHOCTh, TPeOOBAHUS 10 TOYHOCTH, Marepyany TP TPOHM3BO/JCTBE W KOHTpOJE
KaueCTBa TAHKOBOT'O U CaMOXO/IHOTO apTH/LIEPHUIICKOr0 BOOPY KeHus;

HABbIKU:

9KOHOMHUECKOTO UCC/e[OBaHUS, aHa/lu3a SKOHOMUYECKUX SIBJIEHWM U TPOLECCOB C TOMOIIBI0
CTaHAAPTHBIX MOjIeJIel, ONTUMU3ALIUU ¥ MOJIe/TUPOBaHUs MUKPO- U

MaKpO3KOHOMHUYECKHUX TIPOLIECCOB, TMPOTHO3UPOBAHUS Pe3y/lbTaToB U 3(P(EeKTMBHOCTH 3IKOHOMHUUECKOU
TIOJTUTHKY OPTaHU3aliiy ¥ TOCYAapCTBa, OL[eHKU TI0C/Ie/ICTBUN

TIPUHSTHS XO3STHCTBEHHBIX PeIleH M.



2. MECTO JUCHOUIVINHBI B CTPYKTYPE OOII BO

Muctuninia OCHOBBI ITIPOEKTUPOBAHUMS CITAPO sB/sieTcst AUCILUMIUTHHON 00s3aTe/ IbHOM
yacTu 0/10Kka 1 mporpaMMel MOArOTOBKHM 10 HarpasieHuto 17.05.02 Cmpenkogo-nyueuHoe, apmuaiepulickoe u
pakemHoe opyaicue.

Coziepkane  AVCLMIVIMHBL - SIB/ISIETCS  JIOTUMECKMM Tpojo/pkeHueM guctuiiid:  PU3HYECKHE
OCHOBBI YCTPOUCTBA n OYHKIIMOHNPOBAHUSA CTPE/IKOBO-IIYIIEYHOI'O
BOOPYXEHUS, BHYTPEHHSASA BAJINIMCTUKA, CTBOJIbI 1 HAITPAB/IAIOIIVE YCTPOUCTBA.

CopepxaHde [JUCLMIUIMHBI ~ SIBJISIETCSI OCHOBOM /i1 OCBOEHHS puciyrive: - BBIIIOJIHEHME,
IIOAI'OTOBKA K INTPOLHEAYPE 3AHINUTHI 1 3AIIIVTA BBIITY CKHOUM KBAJIMOUKAIIMOHHOU
PABOTBIL, ITPEATUITIVIOMHAS ITPAKTHUKA.

[MpenBapuTe/bHbIE KOMIETEHIIUU, CHOPMUPOBAHHBIE Y 0OYUAOIIErocs 0 Hauaia U3yueHus TUCLIUTUTUHBL:

¢ OIIK-11 — CriocobeH opreHTHPOBaThCS B TIPOOIEMHBIX CUTYalUsIX U pellaTh CII0KHbIe BOITPOCHI
TIPOeKTUPOBAaHUs, IPOM3BOJCTBA, UCIIBITAHUS U SKCIITyaTalui CTPeIKOBOr0, apTU/JIEPUICKOTO U PaKETHOIO

OpYXXUst
¢ OIIK-7 — Crioco0eH aHa/IM3UpOBaTh TEKYIiee COCTOSIHUE U TeHIeHLUU Pa3BUTHSI OPYXKHUS U CUCTEM
BOODPY>KeHHUS

¢ TICK-3 — CrniocobeH caMOCTOSITESIBHO M3YUUTh OPraHU3aLIMI0, OPY)KHE U TEXHUUECKHe CPe/ICTBa
¢ TICK-6 — CriocobeH BeCTH 3KCIUTyaTal[MOHHYI0, YUETHYIO U TEXHUUECKYIO JOKYMEHTAL[UIO



3. CTPYKTYPA 1 COAEPXAHUVE JVCIHIUII/IMHBI

OO61mast Tpy0eMKOCTh JUCLIMTIMHBI COCTaB/seT 8 3.e., 288 u.

3.1. Copepxanue (AUAAKTUKA) JMCIIUIIIUHBI

AypuTopHBIe 3aHATUSA
B KOHTAaKTHOW (hopme

HanmMeHoBaHHe pa3je/ioB U
AMAAKTHYECKUX eUHHULY

KYPC
CEMECTP
BCETO

NPAaKTHKYM

BCET'O
Jlekuuu
JIaboparopHbIi
IlIpakTHyeckne

3aHATHA

CamocrosTetbHasA
pabora cTyaeHToB

®dopmupyemas
KoMmneTreHuus, %

TICK-2

OIIK-12

OIIK-14

OIIK-16

OIIK-9

Paspen 1. Beegenue. Ilenu u 3agaun
aucnunMHbl. CUHTe3 U aHa/u3

5 9 KOHCTPYKLIMK 006beKTa BOOPY)KEeHHsI 8 2 2 0 0
COIVIACHO perJlaMeHTy Ha KW3HeHHbIit
LIMKJT CJIOXKHOM TeXHUYeCKOM CHCTeMbl.

Paspen 2. CTPyKTYpPHBIH CHHTe3
5 9 Kauarouieiicst yactu. CTPyKTYpHbIHA 18 10 6 0 4
CHHTe3 KavaroIeicst YacTu.

22

22

22

22

22

Paspen 3. [lelicTBHe BbICTpe/Ia Ha
cTBO/1. SIB/IeHKe CBOGOJHOrO OTKaTa.
TTepuogpl cBOGOAHOTO OTKaTA.
XapaKTepyCTHKa NepHo/a JBIDKEHHS
CHapsiZia 1o KaHaJty CTBO/IA.
PaBHozeifcTBYy1OLas CHIA JJaBleHHsT
MOPOXOBBIX I'a30B Ha JJHO KaHa/la CTBO/IA.
5 9 ‘YpaBHeHUe [[BIDKEHUSI, TTapaMeTphl 21 13 6 4 3
CBOOOJHOrO OTKaTa ¥ UMIy/bCa OTAAuM B
TIepUOZ, ABIIKEHHUs CHapsi/ia Mo KaHamy
cTBona. Ileprog nocnezencTBYs.
ITapameTpbl CBOGOJHOrO OTKaTa COIacHO
runotese bpaBuHa. YuéT BAUAHUS
JIy/IbHOTO TOPMO3a Ha TapaMeTpbl
CBODOOAHOrO OTKaTa.

Paspen 4. JleficTBHe BBICTpe/a Ha
nader. [leiicTBre BeicTpesna Ha jader ¢
JKECTKOW yCTaHOBKOI cTBOMA. [leficTBre
BBICTpeJIa Ha yrpyrHii 1adeT B reproz,
oTkara cTBoj1a. OrpaHUUeHNs Ha yPOBeHb
CHJIbl COTIPOTHB/IEHUS OTKATY, BbI3BaHHbIe
5 9 YCJIOBUSIMU CTaTHUECKOM YCTOHYUBOCTH U 18 8 6 0 2
HeroapwkHocTH CAO U TaHKa. JIuHust
ycroiturBocTy. Harpysku Ha nader B
nepyoy, Hakata cTBosia. OrpaHuueHus Ha
YPOBEHb PaBHOZIHCTBYIOLIEil HakaTa,
BbI3BaHHbIe yC/IOBUAMH CTaTHUeCKOM
ycToiurBoCTH nadeTa.

10

Paspen 5. MoaenupoBanue
TOPMO)XEHHOr0 OTKara. Bi/bl cxem
TOPMOXKeHHs. Pacuér u nocrpoeHue
JKeJlaeMOM CXeMbl TOPMOXKEHHs! OTKaTa Ji/ist
CTaL{I0HAapHOTO Opy/Usi. BO3MOXXHBIe
MO/Ie/IM CHJIbI CONIPOTUB/IEHHS OTKATy /IS
¢bponTa Hapacranus, GppoHTa criaja,

5 9 Cpe/iHero yuyacTka. PasqéT OTOPHBIX 23 13 4 7 2
riapaMeTpOB JKe/laeMoH CU/I0BOH CXeMbl
TOPMO)KEHHS1 OTKaTa: >Ke/JlaeMOM //IHHbI
OTKara, yIMHb! ()POHTA HapacTaHUs U
Crajia Harpy3kH, eé HaualbHOro U
KOHeuHoro 3HauyeHui. @opmyrna Banbe.
TTonsiTHe 0 Mo/TyCBOGOAHBIX peXKUMax
TOPMO)XEHHUsI OTKaTHbIX yacTeii. Pacuér
rapaMeTpOB TOPMOXKEHHOTO OTKaTa.

10

Paspen 6. MoaenupoBanue
¢usnueckoro nponecca B HaKaTHHKe.
Pacuér HauanbHOTrO ycunus. OljeHKa
CTaTUueCKHUX CONMPOTHB/IEHUH TPeHHUs B
TOJABIKHBIX COU/IEHEHHUSIX CHCTEMbI
orkarHast Macca-I10Y-nonbKa. BeiGop
CTereHu CKaThst HakaTHUKa. [ToHsaTHe

5 9 ONTUMAaJIbHOW CTENeHU CKATHSI st 18 8 4 2 2
MPY>KUHHBIX Y Fa30BbIX HAKAaTHUKOB.
TIpesenbHO-/OMYCTHMAs CTETeHb CKaTHs.
Mogenb cocTosiHus ra3a B paboueii
T10JIOCTH Ta30BOr0 HaKaTHUKA. CHIIOBbIE
XapaKTepPUCTHKH MPY)KUHHBIX M Fa30BbIX
HAKaTHUKOB. DHeprus,
aKKyMY/IMPOBaHHasl HAKATHUKOM.

10

10

10

10

10

10

5 9 Paspen 7. I'uapopuHaMHYecKue MOjeH 18 6 2 2 2
bynkumonup Top

OTKATHBIX yacreii. Cuna
TH/|PaBINYECKOTO COMPOTUB/IEHHUS
TpOCTeiLIero TopMo3a. YpaBHeHHst
SHEPrUHU U Pacxo/a XXUAKOCTH. BriBoz,
opMmyI1 A71s1 JaBeHust )KUKOCTH B
paboumnx MOMOCTSX U CU/IbI Ha LITOKE MPU
TPSIMOM 1 06PaTHOM XO/ie TIOPILHSI.
KoadduipeHT ruspaanyeckoro
COIpOTHB/IeHHst TopMo3a. Crita
TH/|PaBINYECKOTO COMPOTUB/IEHHUS
BepeTeHHO-KaHaBOYHOTO TOPMO3a C
MO/IepaTopoM. YpaBHeHHsI SHEPTHH 1

12
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pacxozia. Beisog dopmyn anst jaBieHus
JKUAKOCTHU B pa60!mx TI0JIOCTSAX W CHJIBI Ha
LITOKe [IPY [IPSIMOM U 06paTHOM Xozie
nopiussi. KoadurmeHTs! COnpoTrBieHust
WCTEeYeHHI0 TOpMO3a /i/I1 OCHOBHOI'O U
3aMOZ{ePaTOPHOTO TIOTOKOB. YC/IOBHE
3arioJIHAeMOCTH 3aMO,E[EpaT0pHOﬁ
TI0/IOCTH.

Paspen 8. MoaenupoBaHue cxeMbl
TopMoXXeHHs Hakara. [locTpoeHne
CHU/IOBOM CXeMbI U PacyéT
PpaBHO/IeHCTBYIOIeH HakaTa. YpaBHeHus
JIBIKEHUS] OTKATHBIX YacTed s
XapaKTepHBIX TIePUO/IOB U UX pellleHHe.
Pacuér napameTpoB TOPMOXXEHHOIO
Hakara. [IByX- ¥ TPEXTIepUO/IHbIe CXeMbI
TOPMOXKEHHS.

20

12

Bcero 3a 9 cemecTp

144

68

34

17

17

76

59

59

59

59

59

10

Pazpgen 9. OcoGenHocT
NPOEKTUPOBAHHUA CHCTEM
nepe3apsikaHus TaHKoB U CAY.
Oco6eHHOCTH POEKTUPOBAHHUS CUCTEM
riepe3apspkaHust TaHKOB 1 CAY.

16

10

Paspen 10. TersioBoii pacuéT Topmosa.
OvjeHKa rpupallieH st TeMIepaTypbl.
PacyuéT KOMIeHCaTopoB.

16

10

Pa3pen 11. Pacuér HakaTHUKOB. Pacuér
KOHCTPYKTHBHBIX [TapaMeTpPOB
TPY’KMHHBIX HaKaTHUKOB. PacuéT
KOHCTPYKTHBHBIX [TapaMeTpPOB
I'U/PONHEBMAaTHUeCKUX HAaKaTHUKOB.
PacyuéT KOHCTPYKTHBHBIX [TapaMeTPOB
MTHeBMaTHYeCKNX HaKaTHUKOB. Pacuér
AuddepeHIIHaIbHBIX YIIOTHEHUIL.
TIPOYHOCTHOM PacyéT CH/IOBBIX /IEMEHTOB
HaKaTHUKOB Pa3/TMUHbIX KOHCTPYKTUBHO-
KOMIOHOBOYHBIX CXEM.

50

14

36

11

11

11

1

11

10

Paspen 12. PacyéT KOHCTPYKTHBHBIX
apaMeTpoB TOPMO30B OTKaTa-HaKara.
TIpOYHOCTHO# PacUéT CUIOBBIX 37IEMEHTOB
TOpMO3a: LIW/IMH/PA, LIITOKA, BepeTeHa
71p. XapakTeprucTHKU Hanbosee
HanpsDKEHHBIX PEXKUMOB HarPy>KeHHUsI.
Pacuér HaubombIIMX Harpy3ok. OrjeHka
3aracoB MMPOYHOCTH U YCTOHYHUBOCTH
hopmbl.

18

10

10

Pasgen 13. Onpepieienle Harpy3Ku Ha
3/IeMeHThI KauaroIeHcs YacTH.
OripeyienieHye Harpy3Ky Ha 371eMeHThbI
KayarolLlelcs 4acTu.

18

10

10

Paspen 14. PeieHue 3aa4 aHa/m3a
napaMeTpoB 0TKaTa ¥ HaKaTa
YUC/IeHHbIMH MeTO/JaMH. Pewienue 3aj1a4
aHa/M3a rapamMeTpoB OTKaTa U HakaTa
UYXACJ/IEHHBIMUA MeTOLaMHM.

26

18

12

Bcero 3a 10 cemecTp

144

68

17

17

34

76

41

41

41

41

41

Bcero no AMCHUIIHHE

288

136

51

34

51

152

100

100

100

100

100

3.2. AyAUTOPHBIM NPAaKTUKYM

Ne
n/n

HauMeHOBaHHe

JUACIUIUTHHBI

Homep n

pa3jena

Tema NMPaKTHYE€CKOI'0 3aHATUA

Oo0nem,

ayn.
JacoB

Pazgen 2.
CTpyKTypHBIU

dopmupoBaHre cxeMbl KOMIIOHOBKY Kauarolljeicsi 4acTH COIvIacHO

CHHTe3 KauaroIeics
YacTU.

WHJWBU/yalbHOMY 33/laHMIO Ha KypCOBO€ IIPOeKTHpPOBaHKe.

Pazpen 3. JelictBue
BbICTpé€J/Ia Ha CTBOJI.

@dopmHpoBaHre pacyéTHOTO C/Iy4yasi HA OCHOBAaHWH Pe3yJ/IbTaToOB pelleHust
MpsIMOY 3a/lau¥l BHYTPeHHe!H 6a/IMCTUKY U TIPOEKTa CTBOJA [IjIs Pacuéra
rapamMeTpoB CBOOO/IHOTO OTKaTa.

Pazgen 4. JetictBue
BBICTpesIa Ha JladerT.

ITocTpoeHue CUMOBBIX CXeM Harpy>keHUsl apTU/UIePUKCKOTO OPYAUs B
OTKaTe U HaKare

Pazgen 5.
MopgenupoBaHue
TOPMOXXEHHOTO
oTKara.

AHanu3 coCTaB/SIIOLUX CUJ1 PaBHOZEUCTBYIOLIEeH CUJIbl CONTPOTUB/IEHHUS
OTKaTa, oripeie/ieHre MaKCUMaJ/IbHbIX 1 MUHUMaJ/IbHBIX BE/TMUYKH.
MogenupoBaHre CxeMbl TOPMOXKEHHUS [JI1 CTALIMOHAPHOTO OPYLUst 110
aprymeHty «Bpemsi». [locTpoeHue »keaeMoil CXeMbl TOPMOXKEHUS T10
apryMeHTy «X —IIyTb OTKaTa».

Paszgen 6.
MogenupoBaHue
(hu3znueckoro
rporiecca B
HaKaTHUKe.

PacyéTt cunoBbIX XapaKTepUCTHK HaKaTHUKA.

Pazpen 7.

Pacuét ruzipaBiMuecKoro CoOrnpoTUB/IeHNs TOpMO3a OTKaTa.

8
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I'uapoarHaMUUe CKye
MOJIe/ N
(OYHKIIMOHUPOBaHUS
TOPMO30B OTKaTHBIX
YacTei.

Pazgen 8.
- MopenvpoBaHue [TocTpoeHue KeyaeMoii CXxeMbl TODMO)KEHHs1 HaKaTa 110 apryMeHTy «l — 2
CXeMbl TOPMOYKEHUS |[IyTh HaKaTa».
Hakara.
Bcero 3a 9 cemectp 17
Pazpen 9.
OcobeHHOCTH .
V3yueHne pa3HOBUIHOCTe} aBTOMATOB 3apsDKaHUs C TO3ULIMK aHaIu3a
MIPOEKTUPOBaHUs o
8 CHOTEM 5Hepruu, HeobXoaAUMOol /1711 06ecrieueHust paboTOCIIOCOOHOCTH. AHATH3 8
croco6oB 6oeykmaziok TaHKOB 1 CAY.
repe3apspKaHust
TaHKOB U CAY.
O1jeHKa npYpallieHys: TeMIlepaTypbl TOpMO3a 3a BhICTpesl. Pacuér
KO/TM4eCTBa repepabaTbiBaeMOi TOPMO30M 3HEPTUH U ero ob1riei
.. |TeTI0éMKOCTH. PacuéT Npy>KUHHBIX KoMIieHcaTopoB. CuioBast
Pazpen 10. TennoBom N .
9 ACUET TODMO3A XapaKTepUCTHKa MPYKUHBL. Pacuét 06péMa KamMepbl KOMITeHCATopa. 4
P P ) Pacuét kanusisipa B juarpaMmme KomreHcaropa. PacuéT mHeBMaTuuecKux
KomreHcaTtopoB. CHJIOBasi XapakTepruCTHKa KoMIleHcaTopa. Pacuér
Hauya/IbHOTO 00BbEMa ra3a. PacuéT 0O6bEémMa KaMephbl KOMIIEHCATOPA.
PacyéTt npy>KMHHBIX HaKaTHUKOB. [IpOUHOCTHOM pacyéT CUIOBBIX
10 Paspen 11. Pacuér  |3;ieMeHTOB. PacuéT 3-X M/IMH/POBBIX THAPOITHEBMAaTHYe CKUX 2
HaKaTHUKOB. HaKaTHUKOB. PacuéT mHeBMaTH4yeCKHUX HAaKaTHUKOB. Pacuér
nudbdepeHMaTBHBIX YIIOTHEHUH (MYy/BTUILTMKAaTOPOB).
PacuéT ripodusieli perympyromx KOHCTPYKTUBHBIX JIEMEHTOB
TUZipaBIueCKUX TOPMO30B KaHaBOUHOTO, BEPDETEHHOTO W UT0JIbYaTOro
Paspmen 12. Pacuét  |TvnoB. Pacuér nuHeHHBIX pa3MepoB TOPMO3a OTKaTa-Hakarta (ILTOK,
KOHCTPYKTUBHBIX BEPETEHO, TOPIIIeHb, pabouast OI0CTh, O/I0K YIJIOTHEHUH, KPBIILIKa
11 |mapameTpoB Triepe/iHsisi, KphIIIKa 3azHsist). [IpouHOCTHOM PacuéT CUIOBBIX 37IeMEHTOB 2
TOPMO30B OTKaTa-  |TOpMoO3a: LWIKWHAPA, IIITOKA, BepeTeHa U Jip. PacuéTHble cXeMbl.
Hakara. XapakTepucTUKU HanboJsiee HaMPsDKEHHBIX PE)KUMOB HarpyskeHusi. Pacuér
HanbobIMX Harpy3oK. OlieHKa 3aracoB IMPOYHOCTU U yCTOWUHUBOCTH
¢hopMBL.
Pazgen 13. CocTaBiieHe CU/IOBOI CXeMbl Harpy>KeHUst OTKaTHBIX YacTell B OTKare,
Onpenenexnue orpejiesieHle peakLuii B 3oHax onop. CocTaBeHre CUI0BOM CXeMbl
12 |Harpysku Ha Harpy’keHHsi Kauarol[eicsl uaCTH B TJIOCKOCTH cTpenbObl. CocTaBieHue 6
3/1eMEHThI CWJIOBOI CXeMbl Harpy>KeHUsI Kauaroleiicsi 4acTH B IJIOCKOCTH,
KauaroIIlelcsl YaCTU. |ePIeHVKY/ITPHOM MI0CKOCTH CTPesThObI, TTPOX0/sAIIell yepe3 och mard.
Paznen 14. Pemenve (@opMupoBaHye ypaBHEHUS ABU)KEeHUSI OTKAaTHBIX UyacTel B OTKaTe Ha
3a/,a4y aHanM3a OCHOBE UH/MBH/yalbHOI0 TEXHUUECKOIO 33/laHUs HA 0CHOBe MeTo/ja
13 |mapameTpOB OTKaTa U|«ITOCTOSIHHOTO yCKOpeHUs». @opMUpOBaHUe ypaBHEHUS ABU)KEeHUS 12
HakKaTa UMC/IeHHbIMUM |OTKaTHBIX YacTell B HaKaTe Ha OCHOBe MHAUBUAYaIbHOIO TEXHUUECKOTO
MeTOJaMH. 3aJ]aHUsT Ha OCHOBE METOZA «ITOCTOSTHHOTO YCKOPEHWUS».
Bcero 3a 10 cemectp 34
3.3. JTaGopaTopHbIii IPAaKTHKYM
Homep n
P Oo0nem,
No HaMMeHOBaHUe
Tema J1a00paTOPHOro MPaKTHKyMa aya.
n/n pasjena
4acoB
JAUCIHUIUTUHBI
Pacuét mapameTpoB CBOOOZHOTO OTKATa B TIEPUO/], IBMXKEHHUS CHAPs/Ia 110
. KaHaJly CTBOJ1a. PacuéT mapamMeTpoB CBOOOJHOIO OTKAaTa B MEpPHO,
Pazpen 3. JetictBue y e P P AN PUoA
1 BbICTheA Ha cTRoy.  MOCIEARHCTBHS 0 rUToTese BpaBuHa. PacuéT napameTpoB cBOOOAHOTO 4
P " |oTkara B mepuog rnociefeicTBYs 10 runote3e bpaBuHa ¢ yuétom
IyIbHOTO TOPMO3a
Paspen 5. . .« .
Moe/IDoBaHHe PacuéT napaMeTpoB TOPMO)KEHHOTO OTKara Ji/Is1 TPEX eprooB
2 ACTID TOPMO)KEHHOT'O OTKaTa: Iepuoj, pocTa cuibl R, mepuog nocieseiicteus, 7
TOPMO>KEHHOTO
Mepyoj, UHePLIMOHHOTO OTKaTa.
OTKaTa.
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3 |Pasgen6. PacuéT napameTpoB Gu3nueCKOro rporecca B HaKaTHUKe. 2
MopenupoBaHue
(husznueckoro
rporiecca B
HaKaTHUKe.
Paspmen 7.
I'mapopuHamuueckrie
4 |Mopem PacuéT cumbl ru/ipaBIMueCcKoro COpoTUBIEHUS] Ha OCHOBE JKeJlaeMOoit 2
(byHKI[MOHHMPOBaHHUS |CXeMbl TOPMOXXKEHHsI OTKaTa U Hakara.
TOPMO30B OTKaTHbIX
yacTe.
Paszgen 8.
5 Mopenvuposanue PacuéT paBHOZeCTBYIOILel1 HaKaTa MpY Pa3/IMUHbIX CXeMax 7
CXeMbl TODMOKEHUST ~ [TOPMOXKEHHsI HaKaTa.
Hakara.
Bcero 3a 9 cemectp 17
.. |TersioBoe COCTOSIHME TOPMO3a TIPH PEXXKUMHOM CTpenboe.
Pazgen 10. TernoBoit
6 - IuddepentansHOe ypaBHeHHe TEIIOBOTO OajlaHca TOPMO3a U ero 2
pacuét TopMo3sa.
pellieHye.
MogemvpoBaHye COCTOSTHUS Ta3a B paboueii MojoCTy HaKaTHUKA. PacuéT
7 Pazgen 11. Pacuét Haua/bHOrO 00béMa rasza. PacuéT morpebHOro o6bEmMa KUIKOCTH. 8
HaKaTHUKOB. ITpouHOCTHOM pacuéT CUIOBBIX 371eMeHTOB. Onpe/esieHre KonryecTBa
>KAJKOCTHA METOZ0OM UCKYCCTBEHHOTO OTKara.
Pazpen 12. Pacuét .
PacuéT KOHCTPYKTUBHBIX [IapaMeTpPOB TOPMO3a OTKaTa-HakaTa
KOHCTPYKTHBHBIX N "
8 BepeTEHHO-KaHaBOYHOI'0 THIIA C TIOMOLIbIO ClleljuaJIu3upOBaHHON 2
rapaMeTpOB TOPMO30B
riporpamMmsl «POU».
OTKara-Hakara.
Pazgen 13.
OrnpeneneHuve
9  |Harpysku Ha PacuéT peakijuii B 30He OMOpP OTKaTHBLIX YacTeil B OTKare. 2
3/IeMEeHThI
KaJaroLeicst 4acTu.
Pazgen 14. Pemienue
3a/,a4 aHanM3a .
Pemennie auddepenivanbHbIX YPaBHEHUM JBIKEHUS OTKaTa U HaKarta
10 |mapameTpoB OTKaTa U 3
MeTOJOM «II0CTOSIHHOIO ycKopeHus» B niakete EXCEL.
HakKaTa UMC/IeHHbIMU
MeTOJaMH.
Bcero 3a 10 cemectp 17
3.4. CamocTosiTenbHas pabora crygenta (CPC)
No Oo0mneMm,
w/n Homep 1 HanMeHOBaHUe pa3/jesia AUCIUILUINHbBI Copep>kaHue yue0HOTo 3aJaHus wacoB
YrnybneHHast mpopaboTKa paszesna
1 |Pa3spen 1. Beegenue. Llenn v 3apaum AUCLIMIUIVHBIL. yore pop PaA 6
yueOHOM UCLIUTIMHBL
N N YrnybnenHast mpopaboTKa pa3szena
2 |Pa3gen 2. CTpyKTypHBIN CUHTe3 Kayarollelncs YacTu. yone pop pasA 8
yueOHOM [UCLIUTIHHBL
N YrnybnenHas mpopaboTka pa3sgena
3  |Pasgen 3. leiicTBYe BBICTpEsa Ha CTBOJ. yore pop PasA 8
yueOHOMN JUCLIUTLIUHEL
. YrnybnenHast mpopaboTka paszena
4 |Pa3gen 4. [lelicTBYe BbICTpesia Ha ader. yore pop pasA 10
yueOHOM! TUCIATIIHEL
" YrnybnenHast mpopaboTKa pazzena
5 |Pasgen 5. MopenvpoBaHue TOPMOKEHHOTO OTKara. yone pop pasa 10
yueOHOMN JUCLIUTIIVHEL
6 Pasnen 6. MogenupoBaHue pu3nuecKoro rnpoiecca B YrnybnenHast mpopaboTKa pazzena 10
HaKaTHUKe. yueOHOMN JUCLIUTIVHEL
- Pazgen 7. T'uapoauHaMuyeckrie Mozt YrnybnenHast mpopaboTKa pazzena 12
(YHKLIMOHUPOBaHUSI TOPMO30B OTKATHBIX YacTeil. yueOHOHN [UCLIUTIIVHBL
YrnybnenHast mpopaboTKa paszena
8 |Pa3sgmen 8. MogenupoBaHue cxeMbl TOPMOXKEHUS HaKara. yorel pop P 12
yueOHOMN UCIUIIVHBIL
Bcero 3a 9 cemecTp 76
9 Pazgen 9. OcobeHHOCTH ITPOEKTHUPOBAHUS CUCTEM YrnybnenHast mpopaboTKa pa3szena 8
repe3apsikaHus TaHKOB U CAY. yueOHOMN [UCILIUTIUHBL
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10 |Pa3gen 10. TeruioBoi pacyéT TopmMo3a. YrnybneHHast mpopaboTKa pa3zena 8
yueOHOMN JUCLIUTIIVHEL
11 |Pa3gen 11. PacuéT HaKaTHUKOB. KypcoBoii npoexT. 36
12 Paspen 12. PacyéT KOHCTPYKTUBHBIX [1apaMeTpOB YrnybnenHast mpopaboTKa pazzena 8
TOPMO30B OTKaTa-HakKara. yueOHOM JUCIUIIVHBL
13 Pazpen 13; OrnpesesieHrie Harpy3Ky Ha 3/1eMeHTHI yFJIy6JI(iHHa${ nipopaboTKa pazzena 8
KayJaroLLercst 4acTu. yueOHOM UCLIUTIUHBL
14 Paszen 14. PeliieHue 3aziau aHa/iy3a MapaMeTpoB OTKaTa |YiiybeHHas rmpopaboTka paszena 8
Y HaKaTa YMCJIEHHbBIMU MeTOJaMH. yueOHOMN [UCLIUTIUHBL
Bcero 3a 10 cemecTp 76
3.5. KypcoBoii ipoekT
IMEPNO/,
NCIIO/IHEHUSA| IVIAHUPYEMOE
CONEPKAHUE 3TAIA (Hepenn BPEMSI (uac)
ceMecTpa)
Orar 1. ITogroroBka UCXOAHBIX JAaHHBIX 1-1 2
Otan 2. PacueT paliioHa/IbHOM MacChl OTKaTHBIX YacTel 1-2 4
Ortan 3. OnpesiesieHre MTapaMeTPOB CBOOOIHOTO OTKaTa 3-4 4
Orarn 4. QHPEAEHEHHE MapaMeTpOB TOPMOXKEHHOIO OTKATa U MOCTpOeHHe 5.6 4
’KejlaeMOM CXeMbl TOPMO)KEHUSI OTKaTHbBIX YacTel
OJran 5. [IpoekTpoBaHKe TOpMO3a OTKaTa 7-8 4
Orar 6. OnipesiesieHye TapaMmeTpoB TOPMO)KEHHOT0 HaKaTa U [0CTPOeHHe 9-10 4
CXeMbl TOPMOJKEHUS OTKaTHBIX YacTel B HaKaTe
Oran 7. IIpoekTupoBaHue HaKaTHUKA 11-12 4
Ortan 8. PacueT 3y6uaToro ceKTopa MexaHW3Ma BePTHKATLHOTO 13-14 4
HaBeJleHUsI
Jran 9. PacueT ycuaui, JeMCTBYIOIIMX Ha KayarolllyroCs YacTb OPYAus 15-16 4
Jran 10. [ToaroroBka KypCcoBOro npoekTa K 3aliyre 17-17 2
Bcero 3a 10 cemecTp 36
4. ®OPMbI KOHTPOJISA OCBOEHUA INCITAIT/INHBI
CEMECTP HEJAEJ/IN CEMECTPA
123 4 5 6|78 9 10(11/12 13 14/15/16 17
Ortu. nio JIP, Ortu. nio JIP, Otu. nio JIP,
9 Cobec TP Cobec - AP Cobec , AP| Borp. k3, KII
KII, Bonp./lud.3au,
10 Cobec P Cobec  |mP Cobec P i q?. i q‘.b

YcioBHBIE 0003HAYEHUS:

[P — nuarHocTHuecKas pabora;
Ortu. o JIP — otuer mo JIP;

Cobec — cobecenoBanue,;

KII — KypcoBoii IpoeKT;

Borp. 3K3 — BOMpOCHI K 5K3aMeHY;

mud. 3au. — arddepeHIIPOBaHHBIN 3ayerT.

Borp.Ind.3au — Boripocks K AuddepeHIIPOBaHHOMY 3aueTy;

TEKy]llI/lﬁ KOHTPOJIb YCII€BAE€MOCTH CTYAE€HTOB IIPOBOAWUTCA B AWUCKPETHBIE BDEMEHHLIE MHTEDBAJIbI B

cregyroIyx Gopmax:

[IMarHoCThUeckKasi pabora;

otyet no JIP;

cobeceoBaHue;

KypPCOBOM [IPOEKT;

BOIPOCHI K 3K3aMeHY;

BOIPOCHI K JU((epeHIIMPOBAHHOMY 3aUeTy.

IIpomeskyTouHasi aTTecTanlsA MPOBOJUTCS B (hopmax:
* 3K3aMeH;

11
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e uddepeHIIMPOBaHHbIN 3ayeT.
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5. YYEBHO-METOAMYECKOE 1 TH®OPMAIIMOHHOE OBECHEUEHUE
TACHUATIVHBI

5.1. OcHOBHasi IUTepaTypa o AUCLUIIIUHE:

1. b. K. HoBukOB. . CHCTeMHbIe acIleKThl IIPOeKTUPOBAHUS CTBOJILHOIO opyxus. M.: N3n-80 MI'TY um. H. 3.
Baymana, 2008, a51. pec.

2. E. M. Benewkuii. . ABToMaru3anys 3apsbkanus opyauii BIM. CIT6.BI'TY "BOEHMEX" um. /1. ®@.
YctuHogBa, 2012, 551. pec.

3. U. ®. 3BoHiioB, K. M. VBaHog, I1. I1. CepeOpeHULIKHA. . TEXHOIOTHS 1 TIPOU3BOACTBO apTU/JIEPUIACKOTO
Boopykenusi. Cankt-ITetep0Oypr: Jlanb, 2022, 351. pec.

4. H. 1. )Xykog, B. ®. 3y6koB, B. 1. KonMaxkos. ITpoektrpoBanue crieiMaiiyH. Y. 3 TIpoekTrpoBaHue
CaMOXO/IHbIX apTHU/JIEPUMCKUX yCTaHOBOK. : PTIK "TTonmurexuuk", 2007, 12 3k3.

5.2. [lononHuTeNbHAas UTepaTypa Mo JUCLIUIIIMHE:
1. . IIpoekTrpoBaHue aptTu/iepuiickux cucreM. CII6.BI'TY "BOEHMEX" um. [I. @. YcruHoBa, 2000, 1 9k3.
5.3. Ilepropgnueckre U3taHus:
He Tpe0yroTCs.

5.4. TlepeueHb PeCypCOB MH(POPMALIMOHHO-TEIEKOMMYHHUKALIMOHHOM ceTu "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHUSI TUCIIUIIMHBI, 37IEKTPOHHBIE OMO/TMOTEeUHbIE CHCTEMBI:

1. http://e. Janbook.com — 3BC JlaHb;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
OdyupamenTanbHast 6ubnmoreka BI'TY « BOEHMEX» um. [].®. YCTUHOBa;

3. http://library.voenmeh.ru/jirbis2 — ®yngamenranbHast 6ubmoreka BI' TY «BOEHMEX» um. 1.®.
YcTuHOBa;

4. https://urait.ru — O6pa3oBareybHas rartdopma «FHOpaiiT». [/ By30B U CCY30B..

CoBpemeHHbIe Mpo¢eccroHabHbIe 6a3bl JaHHbIX:
1. https://rusneb.ru — HarjrionanbHas 3ekTpoHHas oubmoreka (HOB);
2. https://cyberleninka.ru/ - Hayuynas ssekrpoHHasi 6ubsmioreka «KubepieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonHoTekcToBast asekTpoHHasi bubnuoTeka Poccutickoro GoHa
(hyHIaMeHTa/TbHbIX UCC/Ie[0BaHU.

WHdopmarioHHbIe CrIpaBOYHbIe CHCTEMBI:
1. TexskcrnepT — MIH(pOpMaLiMOHHBIN OPTa/ TEXHUYECKOro perynvpoBanust: Hopmel, paBunia, ctaHgapTsl POD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobctBenHoM reHepanyy BI'TY "BOEHMEX" um. 1. ®. YcTHHOBS;
3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGpOpMaIMOHHEIHM 1OpTasl IpaBOBOM WHGOPMALIUH.
5.5. TIporpamMmmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. UndopMaliioHHbIe TeXHOJIOTUU:

B3aumozeiicTBre ¢ obyuarornumucs nocpeacteom SMOC Moodle BITY «BOEHMEX» um. [I.®. YcTuHORA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUITI/INHDBI

6.1. JIeKijMOHHBbIE 3aHATHS:
1. IIpoekTop.

6.2. I[IpakTHUecKue 3aHATHS:

1. YuebHble cTeHzbl U yuebHoe obopyaoBanue o CITAPO;
2. KoMIblOTepHBIA KOMITIEKT.

6.3. JTaGopaTopHbIe 3aHATHS:

1. IIpoekTop;
2. KoMIblOTepHBIA KOMILIEKT;
3. YuebHble cTeH/ bl U yueOHOe obopyzmosanue 1o CITAPO.

6.4. IIpouee:

1. pabouee MecTo MpernojaBaTesis, OCHALEHHOEe KOMITbIOTEPOM C AOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTy[eHTOB, OCHAITleHHbIe KOMITBIOTEPAMH C OCTYIIOM B IHTepHET, NpejHa3HaYeHHbIe /IS
paboThI B 3/IEKTPOHHOM 00pa3oBaTe/bHOM Cpefie.
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IIpunoxxenue 1
K paboueii mporpaMme JHCHMITHHBI
OCHOBBI IIPOEKTUPOBAHUSI CITAPO

AnHoTanus paéouyeii IporpamMmsl

Muciiumimia OCHOBBI ITPOEKTUPOBAHUSA CITAPO sBisieTCsl JUCLATIIMHOW 00s13aTe/IbHOM
yacTu 0/10ka 1 mporpaMMbl MOATOTOBKY 10 HarpasieHuio 17.05.02 Cmpenkogo-nyuleuHoe, apmuaieputickoe U
pakemHoe opyocue. HucuuruiviHa peanusyeTcsa Ha dakynsrete E Opyxue W cucteMmbl BoopyxeHuss BI'TY
"BOEHMEX" um. I.®. YcrunoBa Kadegpoii E1 CTPEJIKOBO-TTYIIEUHOE, APTUJIIEPUMCKOE U
PAKETHOE OPYXUE.

JycuunivHa HarjesleHa Ha ()OpMHUpPOBaHUe KoMNnemeHyul:
[ICK-2 criocobHOCTh pa3pabarsiBaTh 1 BeCTH O0eBble JOKYMEHTHI;
OIIK-12 criocobHOCTh KaueCTBEHHO M KOJIMUECTBEHHO OL|eHWBAThH Pe3Y/IbTaThbl, MaTeMaTH4eCcKHd (hOPMY/IHPOBATh
TIOCTAHOBKY 3a/la4y U Pe3yJ/IbTaThl ee pelleHus IIPUMEeHUTe/IbHO K IIPOeKTUPOBaHUI0, ITPOU3BOACTBY, UCIIBITAHUAM
Y 3KCIITyaTaly CTPe/IKOBO-IIyLIeYHOro, apTUIIEPUACKOr0 U PAKETHOTO OPY>KUs;
OIIK-14 criocoOHOCTE MOJEMMpOBaTb M  WCIO/B30BaTh W3BECTHBIE pelleHUs B HOBOM IIPHJIOKEHHH
NPUMEHUTE/IbHO K MPOeKTUPOBAHUIO, TIPOU3BOACTBY, MUCIBLITAHUSM M SKCIUTyaTalud CTPeKOBO-IIYLIeYHOro,
apTU//IEPUMCKOTO U paKeTHOTO OPYIKUs;
OIIK-16 criocobHOCTh pa3pabaTeiBaTh HOPMATHBHO-TEXHUYECKYIO [OKYMEHTALMI0 M TeXHHUUeCKd TIPaMOTHO
ohopM/IITH M TIPE[CTaB/ATh pe3y/nbTaThl HAayYHO-HCC/Ie0BaTe/bCKUX PpaboT, CBS3aHHBIX CO CTDPEJIKOBO-
TMyLIeYHbIM, apTUUIEPUIICKAM U PaKeTHbIM OpY>KHeM;
OIIK-9 cniocoGHOCTb OCYIIeCTBATh NPO(heCCHOHAIBHYIO [IedaTe/IbHOCTh B Chepe IPOeKTUPOBaHMsL, IPOU3BOACTBA
Y HCIIBITaHKs OPY’KMSI M CUCTEM BOODPY)KEHUS], B TOM YHCJ/Ie C YYeTOM SKOHOMHWYECKHX, IIPABOBBIX, SKOJIOrMYeCKUX
Y COLMA/IbHBIX OrPaHUYeHU 1 HOPMaTUBOB.

CofepkaHye [UCLIMIUIMHBL OXBaThiBaeT KPYI' BOIPOCOB, CBSI3aHHBIX C aHAAM30M U CUHTE30M 3JIEMEHTOB U
TO/ICUCTEM apTU/I/IepUACKOTO Opy»Kusi TaHKOB U CAY.

[TporpamMMoii AVUCIUTUIMHBI TTPeAYCMOTPEHBI CJIeYIOIIe BUABI KOHTPOJIS:

TeKyIUi KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IIPOBOJUTCS B IMCKPeTHbIe BpeMeHHbIe MHTepBaJIb B
crlefiytomx opmax:
e MarHoCTHYecKas pabora;
e otueT 1o JIP;
e cobecenoBaHue;
e KypCOBOMH IIPOEKT;
* BOIIPOCHI K 3K3aMeHY;
e BONPOCHI K AW (depeHIUpOBaHHOMY 3ayeTy.

IIpomeKyTouHasi aTTecTalMA MPOBOJUTCA B hopmax:
* JK3aMeH;
e nuddepeHIMPOBaHHbBIN 3a4eT.

OOwiasi TpPyZ0eMKOCTb OCBOEHHUSl [AWCHUIUIMHBI cocTaBiseT 8 3.e,, 288 u. IIporpamMmoil JUCLIUTUTHUHEI

TIpeyCMOTpPEHBI JIEKITMOHHBIe 3aHATHA (51 4.), mpakTrueckue 3aHATHA (51 4.), 1abopaTOpHbIN MPakTUKYM (34 4.),
camocTosiTesibHast pabora crygenTa (152 ).
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IIpunoxxenue 2

K paboueii mporpaMme JHCHMITHHBI
OCHOBBI ITPOEKTHPOBAHUS CITAPO

TEXHOJIOTYN 1 ®OPMbI OBYYEHUSA

PekoMeH/JaLIU 110 OCBOEHHUIO AUCIUILUIMHBI JJIA CTyAeHTa

TpymoeMKOCTb OCBOEHUsI JUCLIUILIMHEI cocTaBsieT 288 4., u3 HUX 136 4. ayIUTOPHBIX 3aHATHM, U 152 u.,
OTBeJIeHHBIX Ha CaMOCTOSITe/IbHYIO paboTy CTyzeHTa.

PekoMeHZIalMK 110 pacIipefie/ieHHI0 y4eOHOr0 BpeMeHH IO BHJAM CaMOCTOSITeTbHOM paboThl M paszeniam
[UCLIUTIMHBI TIPUBE/IEHBI B Tab/UIIe.

KoHTpo/b 0CBOeHUs AVUCIMIUIMHBI TIPOM3BOAUTCS B COOTBeTCTBHU C [TookeHneM o TeKyleM, pybexHOM
KOHTpOJIe YCIIeBaeMOCTH U TIPOMEXKYTOUHOM aTTeCTaliy 00yJaroLixcsl.

@dopMBI KOHTPOJIS ¥ KPUTEPUH OLleHUBaHUs MTPHBe/IeHb] B TIPHIokeHnH 3 K Paboueii mporpamme.

HaumeHoBanue PeKoMeHIVeMas THTeparypa TpynoeMkoCTB,
paboThI ™ patyp uac.
Pazgen 1. Beegenue. Ilenu 1 3agauu JUCIUIIINHEL.
VivEieHHas . [IpoekTrpoBanue aptuiepuiickux cucrem: CI16.BI'TY
y "BOEHMEX" um. [I. ®. YctuHosa, 2000 (1)
rpopaboTKa pa3zena 6
B A— b. K. HoBukos. . CucteMHble acrieKThl [IPOEKTUPOBAHUS CTBOJIBHOIO
y ’ opyxusi: M.: I3a-Bo MI'TY um. H. 3. Baymana, 2008 (1)
Wroro no pasgeny 1 6
Pa3gen 2. CTPyKTYpHbIil CHHTe3 KayaloLielcs: YacTH.
YrnybnenHast H. U. )XKyxkos, B. ®@. 3ybkos, B. 1. Konmakos. IIpoekTipoBaHue
npopaboTKa pazzena cneuMattyH. Y. 3 IIpoekTrpoBaHUe CaMOXOJHbBIX apTU/IIEPUMCKUX 8
yueOHOM JUCLIUTUIMHGL yctaHoBoK: : PIIK "TTomutexHuk", 2007 (2,3,4)
Wroro o pasgeny 2 8
Pazpen 3. [lelicTBue BhICTPe/ia Ha CTBOJI.
zrgygg(e;:}lj;iﬂ aszea . [IpoektupoBanme aptuniepuiickux cucrem: CI16.BT'TY 8
POpaboTKa pasj "BOEHMEX" um. [I. ®. Ycrunoga, 2000 (1)
yueOHOMN [UCIIUTTUHEL
Wroro no pasgeny 3 8
Pa3pen 4. [lelicTBue BhICTPesia Ha Jiader.
YrnybnenHast H. U. )XKyxkos, B. @. 3ybkos, B. 1. Konmakos. IIpoekTipoBaHue
nipopaboTKa pazzena cneuMattyH. Y. 3 IIpoekTrpoBaHUe CaMOXOJHbBIX apTU/IIEPUMCKUX 10
yueOHOM JUCLIATUIMHGL ycraHoBoK: : PITK "TlomuTtexuuk", 2007 (2)
Wroro no pasgeny 4 10
Paspen 5. Mopae/upoBaHie TOPMO)KEHHOI0 OTKAaTa.
YrnybnenHast H. 1. )Xykog, B. ®. 3y6koB, B. 1. Konmakog. [IpoekTupoBaHie
rpopaboTKa pa3zena cnermattiH. Y. 3 TIpoekTupoBaHue CaMOXOAHBIX apTU/ITIepUACKHX 10
yueOHOMN [UCILIUTIUHBL ycraHoBoK: : PIIK "TlomuTtexuuk", 2007 (1)
Wroro no pasgeny 5 10
Pa3gen 6. MopenupoBaHue (pu3UueCcKOro npouecca B HakaTHHKe.
YrnybnenHast H. U. )Kyxkos, B. ®@. 3ybkoB, B. 1. Konmakos. IIpoekTipoBaHue
nipopaboTKa pazzena cneuMatuyH. Y. 3 [TpoekTrpoBaHUe CaMOXOJHbBIX apTU/IIEPUMCKUX 10
yueOHOM TUCIUTIVHBL ycraHoBok: : PIIK "TTomurexuuk", 2007 (2,3,4)
Wroro no pasgeny 6 10
Pazpen 7. TugpoanHaMuueckue Moje/Td ()yHKIIMOHUPOBAHHUA TOPMO30B OTKATHBIX YaCTeu.
YrnybnenHast H. 1. )Xykos, B. ®. 3y6koB, B. 1. Konmakog. [IpoekTupoBaHye
nipopaboTKa paszena cnenMatuyH. Y. 3 [TpoekTHpoBaHUe CaMOXOJHbBIX apTU/IIepPUMCKUAX 12
yueOHOMN [UCILIUTIUHBL ycraHoBok: : PIIK "TTonutexnuk", 2007 (2,3,4)
Wroro no pasgeny 7 12
Pa3gen 8. MopenupoBaHue cxeMbl TOPMOKeHHUsI HAKaTa.
YrnybnenHast H. U. )Xyxkos, B. ®@. 3ybkos, B. 1. Konmakos. IIpoekTipoBaHue
nipopaboTKa pazzena cneuMattyH. Y. 3 [TpoekTrpoBaHUe CaMOXOJHbBIX apTU/I/IEPUMCKUX 12
yueOHOM JUCLIUTUIMHGL yctaHoBoK: : PIIK "TTomutexnuk", 2007 (2,3,4)
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HWroro no pa3geny 8

|

Paspen 9. Oco6eHHOCTH IPOEKTUPOBAHMS CHCTEM Nepe3apsKaHus TaHKOB U CAY.

YrnybneHHast
rpopaboTKa pa3zea
yueOHOM JUCIUIIIHHBL,

N. @. 3onLoB, K. M. VBaHoB, I1. I1. CepeOpeHULKMIA. . TeXHONOTHS 1
MPOU3BO/ICTBO apPTU/IEPUICKOTr0 BoopyeHust: CaHKT-TTeTepOypr:
Jlanb, 2022 (1,2)

E. M. Benerikuii. . ABTOMAaTH3aLys 3apsbkaHus opyaui BI'M:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012 (1,2)

H. 1. )Kykos, B. ®@. 3y6koB, B. 1. KonMakoB. ITpoekTripoBaHue
cneuMatuyH. Y. 3 [TpoekTrpoBaHUe CaMOXOJHbBIX apTU/I/IePUMCKUX
yctaHoBoK: : PIIK "TTomutexuuk", 2007 (5,6,7)

HWroro no pa3zgeny 9

Pa3gen 10. TensioBo# pacyéT TopMo3a.

YrnybneHHast
npopaboTKa paszena
yueOHOM [UCLUTIUHEL

H. U. Xyxkos, B. @. 3ybkos, B. 1. Konmakos. ITpoekTHpoBaHue
cnenmattyH. Y. 3 TIpoekTupoBaHue CaMOXOAHBIX apTU/IIIepUACKHUX
ycraHoBok: : PIIK "Tlomutexnuk", 2007 (2,3,4)

Wroro no pasgeny 10

Pazpen 11. PacuéT HaKaTHHUKOB.

KypcoBoii npoexT.

H. 1. )Kykos, B. ®@. 3y6koB, B. 1. KonMakoB. ITpoekTripoBaHe
cneuMattyH. Y. 3 [TpoekTrpoBaHUe CaMOXOJHbBIX apTU/I/IePUMCKUX
yctaHoBoK: : PIIK "TTomutexHuk", 2007 (2,3,4)

36

Wroro no pazgeny 11

36

Pa3pen 12. PacyéT KOHCTPYKTHBHEBIX IapaMeTPOB TOPMO30B 0TKaTa-HaKaTa.

YrnybneHHast
npopaboTKa paszena
yueOHOM [UCLUTIUHBL

H. U. Xyxkos, B. ®@. 3ybkos, B. 1. Konmakos. ITpoekTHpoBaHue
cnenmattyH. Y. 3 TIpoekTupoBaHue CaMOXOAHBIX apTU/ITIepUACKHUX
ycraHoBok: : PIIK "TlomutexHuk", 2007 (2,3,4)

Wroro no pasgeny 12

Pa3p

e 13. OnpepesieHne Harpy3KH Ha /1eMeHThI Kauariiencs YacTH.

YrnybnenHast
npopaboTka pasziena
yuebHOM JUCIUIIHHBL.

H. 1. )Kykos, B. ®@. 3y6koB, B. 1. KonMakoB. ITpoekTrpoBaHue
cneuMattyH. Y. 3 [TpoekTrpoBaHUe CaMOXOJHbBIX apTU/I/IePUMCKUX
yctaHoBoK: : PIIK "TTomutexnuk", 2007 (2,3,4)

Wroro no pasgeny 13

8

Paszgen 14. Pemienue 3a/5a4 aHa/iu3a IapaMeTpPoOB 0TKaTa ¥ HaKaTa YMC/JIeHHBIMHM MeTO[aMH.

YrnybnenHas H. U. )Xyxkos, B. @. 3ybkos, B. 1. Konmakos. ITpoekTHpoBaHue
npopaboTKa paszena cnenmattyH. Y. 3 TIpoekTupoBaHue CaMOXOAHBIX apTU/ITIePUIACKHX 8
yueOHOMN [UCLUTIUHBL ycraHoBoK: : PIIK "TTomutexnuk", 2007 (2,3,4)

Wroro no pasgeny 14 8

17
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IIpunoxenue 3
K paboueii mporpaMme JHCHMITHHBI
OCHOBBI IIPOEKTUPOBAHUSI CITAPO

®OH/] OHEHOYHBIX CPEJICTB

®OH/[| OLIEHOUHBIX CPE/ICTB, II03BOJISIOLIME OLeHUTh Pe3y/IbTaThl 00yUeHHs 110 JaHHOHN AUCLUITIMHE, BK/IIOUAIOT B
cebs:

e JWarHocTHyeckas pabora

e cobecenoBaHue;

e BOIIPOCHI K 3K3aMeHY;

* KypCOBOI [IPOEKT;

e BONPOCHI K AW depeHIpOBaHHOMY 3aueTy;
e otuet 1o JIP;

* 3K3aMeH;

e muddepeHLIPOBaHHbIN 3aueT.

Kputepuu oneHnBaHus

JuarHocruuyeckasi padora
IuarHoctuueckasi pabota mpoBoautcst B popme Tecta B IMMOC Moodle:

® TIpHY ITpaBU/IbHOM OTBETE MeHee UeM Had 60% BOIIPOCOB - HE aTTeCTalusd;
® [IpU MMPpAaBUJIbHOM OTBETE Ha 60% BOIIPOCOB U 6oree - aTTecTanud.

CobecegoBanue

CobecenioBaHue 1o TeMaMm pazjesia. Kputepuem yCBOeHHsI MaTepuyasa sIBJisieTCsl Halnuue:
- OCTAaTOUYHbIe 3HaHWs B 00beMe yueOHOM IIporpaMMbl, OpPHEHTUPOBAHHbIEe Ha BOCIIPOU3BeIeHME;
- CII0/Ib30BaHKe Hay4HO! (TeXHUYeCKOI) TePMUHOIOIMH, CTUIMCTHUECKH IPaMOTHOE, JIOTMUYeCKU IPaBU/IbHOE
M3/I0KeHHE OTBETa Ha BOIIPOCHI;
- yME@HHMe [1e/1aTh BBIBOABI; X0, PEIIeHUs 3a/laui U TI0/IyYeHHbIe Pe3y/IbTaThl TIPABU/IbHBIE ([OIMYCKAOTCS
HEe3HAUKTe/IbHbIE TIOTPELIHOCTH B 0OPMIIEHHH );
- NIpaBW/IbHAsI UHTEPIIPETAL[|S] BEIBOJOB, CTYJEHT [JAaeT MPABU/IbHBIE U J0CTATOUHO MOJIHbIE OTBETHI HA BOIIPOCHI
Tpero/iaBareJis.

Bonpocsl K 3K3aMeHy
[TepeueHns BOMpoCOB MpefcTasieH B YMK.

KypcoBoii npoekT

KypcoBoli IpoeKT MpUHUMAaeTCs C OL|eHKOH "OTJIMUHO" TIPX OTCYTCTBUM 3aMeuaHHi K MOsSICHUTETbHOU
3aIMCcKe U 3-X MpaBUIbHBIX OTBeTax Ha 3 BOIIPOCa I10 TeMe KypPCOBOI'o IPOeKTa.
KypcoBoli NpoeKT MpUHUMAaeTCsI C OL|eHKOM "XOpOILO" MPX OTCYTCTBUU 3aMe4YaHUH K MOSCHUTe/IbHOM 3alicKe U 2-
X NPaBWIbHBIX OTBeTaX Ha 3 BOMPOCA 10 TeMe KypCOBOI'O MPOeKTa.
KypcoBoli NpoeKT NpMHUMaeTCsl C OLIeHKOH "y/I0B/IeETBOPUTEIBHO' TIPH OTCYTCTBUU 3aMeUaHUi K MOSICHUTE/IbHON
3arMcKe U 1-M MpaBUIBHOM OTBeTe Ha 3 BOIPOCa IO TeMe KypCOBOTO MPOEeKTa.
KypcoBoli IpoeKT He NPUHUMAETCS [IPX Ha/IMUMK 3aMeUaHUH K MOSICHUTE/IbHOM 3aricKe.
Temsl /1J1s1 BBIIOIHEHUS KyPCOBOIO IIpOeKTa pasMellieHsl B Y MK qucUIvHeL

Bonpocs! k fuddepeHnpoBaHHOMY 3a4eTy
Borpoce! k gudd. 3auety npusesens B YMK.

Otuert no JIP

Ortuer 1o JIP npeficTaB/isieTcsi B TleuaTHOM BUjie B (hopMate, rpelyCMOTPEHHOM (paiijioM oTueTa 1o
naboparopHo# paboTe. 3aluTa OTUETa MPOXOAUT B JOPMeE OTIPOCa CTY/eHTa IO BLINOJHEHHOH paboTe
riperiofiaBaresieM. B ciydae, ecsii odopmiieHre OTUeTa ¥ OTBETA CTYZIeHTa BO BPEMsI 3all[UTHI COOTBETCTBYET
yKa3aHHbIM TPeOOTBaHUAM, CTYZEHT MO/yYaeT 3aueT 1o JaboparopHoii pabore.
OTueT He MOXKET OBbITh MIPUHSAT U TIOJJIEXUT J0PabOTKe B C/Iyuae:
- HECOOTBETCTBHE OTBeTa UHJUBUIYyaTbHOMY 3a/IaHUIO;
- HeMpaBU/IbHBIE OTBETHI 10 CYIIeCTBY paboThI;

JK3aMeH

OOyuaroruiics Ha 9K3aMeHe BBITATUBAET C/TyUailHbIM 00pa3oM OWJieT, B KOTOPOM /iBa 00si3aTe/bHbIX
BOIpOCA U OfiHA 3a/iaua. BpeMsi Ha IOrOTOBKY OoTBeTa 1 akajieMuuecKuil yac. B mpoliecce otBera o 6unery B
CJIyyae COMHHUTEILHBIX BBICKA3bIBaHUI 00yUaroIieMycst MOTYT ObITh 33/JaHbI [OTIOTHUTE/IBHBIE BOMTPOCHL.
OtieHKHY "OT/IMYHO" 3aCy>KUBAET CTY/eHT, 0OHAPY>KUBIIINI BCECTOPOHHEE, CHCTEMAaTHUeCKoe U IyboKoe 3HaHHe
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yueOHO-TPOrpaMMHOT0 MaTepHasia, yMeHHe CBOOOHO BBITIO/IHATD 3a/1aHus, PeyCMOTPEHHbIE TPOTrPaMMO,
YCBOUBIIIMI OCHOBHYIO M 3HAKOMBI C JIOTIOJTHUTE/ILHOM JINTepaTypoii, peKOMeH/J0BaHHOM MPOrpaMMOii.

OteHky "X0pomLIo" 3aC/TyKMBaeT CTyAeHT 00HAPY>KUBILH TOJTHOe 3HaHHe yueOHO-ITPOrpaMMHOTO MaTepHarna,
YCIIEITHO BBITIO/THSFOLIVIN TIpeJyCMOTpEeHHbBIe B ITPOrpaMMe 3a/laHusl, YCBOMBLIVI OCHOBHYIO JINTEPATYPY,
PEKOMEHZIOBaHHYIO B IIPOrpaMMe.

OueHKY "yZIOBIETBOPUTE/LHO" 3aC/Ty)KMBAeT CTYZEHT, 00HAPYKUBLIMH 3HAHUSI 0CHOBHOTO YueOHO-MPOrpaMMHOTO
Marepuasa B 00bemMe, He0OX0MMOM [ij1s1 Ia/IbHeHIIel yueObl U MpeCTosIel paboThl M0 CHelUaIbHOCTH,
CITIPaBJISIFOLLMICS C BBIIIOJHEHUEM 3a/laHuH, IpelyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMbIA C OCHOBHOM
JIUTepaTypoi, peKOMeHZ0BaHHOI IporpamMmmoi.

OtleHKa "Hey/J0BIIeTBOPUTE/BHO" BBICTAB/ISETCS CTYAEHTY, 0OHapyKUBILIeMY TIpo6esibl B 3HAHUSX OCHOBHOTO
yueOHO-TIPOrpaMMHOT0 MaTepHa’ia, J0MyCTHBLIEMY MTPUHIUIIA/IBHbIE OIIMOKU B BBITIOTHEHUH
TMpelyCMOTPEHHBIX IPOTPaMMOii 3aJJaHHH.

JuddepeHnupoBaHHbIH 3aueT

MuddepeHIMPOBAaHHBIN 3aueT IPOXOAUT B (hOpMe OTBETOB Ha BOTIPOCHI IPU cobecejoBaHUY C
niperofaBaresieM. Kputepuii olieHUBaHUsI OTBETOB CTYy/EHTa:
OteHKY "3a4TeHO-OT/IMYHO" 3aC/Ty>KUBAET CTY[EeHT, 00HapY>KUBILIMI BCeCTOPOHHee, CUCTeMaTHueckoe U rybokoe
3HaHYe y4eOHO-TIPOrpaMMHOTO MaTepHasa, yMeHre CBOOOIHO BBITIOMHATH 3alaHusl, TIpelyCMOTPeHHbIe
TPOrpaMMOM, YCBOUBILWM OCHOBHYIO Y 3HAKOMBIU C ZOTIOJTHUTE/IbHOM JIMTepaTypoi, peKOMeH/J0BaHHOM
NpOrpamMmMoit.
OLeHKY "3a4TeHO-XOPOLI0" 3aCTy)KHUBaeT CTyAeHT 0OHAPYKMBIIMH TOTHOE 3HaHHe Y4eOHO-TPOrpaMMHOTO
Marepuaria, YCIelIHO BhITOHSIOMINN ITpeAyCMOTPeHHbIe B TIpOrpaMMe 3a/jaHus], yCBOUBIIINI OCHOBHYIO
JIUTepaTypy, peKOMeHI0BaHHYIO B IIPOrpamMMe.
O11leHKY "3auTeHO-Y/I0B/I€TBOPUTELHO" 3aC/Ty)KUBAET CTYAEHT, 00HAPY>KUBILIUI 3HAHUSI OCHOBHOTO yueOHO-
MPOrpaMMHOT0 MaTepuana B 00beMe, He0OXOUMOM JI/Is AasbHeIIel yueObl u ipecTosieli paboThl 1Mo
CreLiasbHOCTH, CIIPABJISIOLIUNACS C BLIIIOJIHEHUEM 3a/laHuM, MTpeJlyCMOTPeHHbIX ITPOrpaMMOii, 3HaKOMBbIH C
OCHOBHOM /IUTepaTypoii, peKOMeHJOBaHHOM TIPOrpaMMOi.
OteHka "He 3a4TeHO" BBICTAB/ISIETCS CTYAEHTY, 00Hapy>KUBILIEMY 1Tpobesibl B 3HAHUSIX OCHOBHOTO y4eOHO-
MPOrpaMMHOT0 MaTepuasa, JOMyCTUBIIeMY IIPUHIUNHaIbHbIE OUIMOKY B BHITTOTHEHUH TTPeAYCMOTPEHHBIX
NpOrpamMMoit 3a/jlaHui.
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IMacopt ¢oHzAA OLIEHOYHBIX CPE/ICTB
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Pa3pen 1. BBeenue.
5 | 9 |lenu u 3apauun 8|22 0 0 6 11111 Cobecepopatine,
Bomnpoct! K 9K3aMeHy
JUCLHUIUTUHBI.
Pazgen 2. KypcoBoii npoexT,
5| g CTPYKTYPHBIA | 00,016 o | 4 | g |22(22/22/22/22 Boripocst k
CHHTe3 Kauarouieics nubdepeHIIPOBaHHOMY
YaCTH. 3aueTy
5|9 Paspen 3. [lerictBue 211131 6 4 3 8 6l6l6l6ls6 Ortuert mio JIP,
BBICTpeJia Ha CTBOJI. Bomnpocs! kK 9K3aMeHy
5|9 Pazfen 4. [lenictBue 1886 0 7 10 l6/6l6l6ls CobecenoBanue,
BBICTpe/Ia Ha Jiader. Bomnpock! K 3K3aMeHy
Paspgen 5.
5|9 MO}:[EJII/IPOBHHI/IE 23113 4 v 7 10 6 6l6l6ls6 Ortuet 1o JIP,
TOPMO)KEHHOTO Bomnpock! K 3K3amMeHy
oTKara.
Paspgen 6.
Mope/uposanye CobecenoBaHue
5| 9 |dpusuueckoro 1884/ 2 2 | 10 |10/10|10|10] 10 A ’
Boripocsl K 3K3aMeny
nporecca B
HaKaTHHKe.
Pazpgen 7.
I'mapopuHaMuyeckue
5 | o [MoAem 1862 2| 2 | 124 a/alala Oryer mo JIP,
¢yHkHoHNpOBaHNA Bomnpocs! K 9K3aMeHy
TOPMO30B O0TKaTHBIX
yacrei.
Pazgen 8.
519 Mopemposanue 201 8 | 4 2 2 12 | 4| 4| 4| 4 | 4 | Bornpocsl K 3K3aMeHy
cxeMbl TOPMOKeHUS
Hakara.
Bcero 3a 9 cemecTp 144/ 68 |34 | 17 17 76 |59|59|59|59 |59
Pa3pen 9.
OcobeHHOCTH
NMPOEKTHPOBAHUS Boripocer
5 |10 [P 16/ 8| 0 0 8 8 33| 3| 3| 3 |gubdepeHIMpOBaHHOMY
CHUCTEM
3aueTy
nepe3apspKaHUA
TaHKoB u CAY.
Ortuer 1o JIP,
5 10 Pa3,q(‘=.‘n 10. TensioBOM 6l 82 9 4 8 212121212 Bomnpocs! K
pacuét Topmo3a. InddepeHIIPOBaHHOMY
3a4eTy
Ortuert 1o JIP,
.. KypcoBoii npoexT,
5 | 10 PazRen 1l Pacuer | o1, 1, | g 2 | 36 |1111 /11|11 11 Bornpocs! K
HAKaTHHKOB.
nrddepeHIIMPOBaHHOMY)
3a4eTy
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Pazgen 12. Pacuér Oruer ro JIP,
KOHCTPYKTHBHBIX BomPoch! K
10 |mapameTpoB 18/10| 6 2 2 8 8/ 8,888 ubdepes pn OBAHHOM
TOPMO30B OTKaTa- A PEHLHP y
3ayery
HakKara.
Pazgen 13. Oruer ro JIP,
Onpepenenue BoOMDOCH K
10 |narpysku Ha 18/10[2 2 | 6 | 8 |8 88 88| .00 P o
3/71eMeHTbI A PEHLHMPOBAHHOMY
o 3aueTy
Kauaromjencs 4acTu.
Pa3pen 14. Pemienue
3aja4 aHa/IM3a Ortuert 1o JIP,
10 /T@PamMeTpoB oTKaTa | | 10| 3 3 12 8 99999 Bomnpocs! k
M HaKaTa nrddepeHITMPOBaHHOMY)
YK C/IeHHBIMU 3aueTy
MeTo/jaMH.
Bcero 3a 10 cemectp 144/ 68 | 17| 17 34 76 4141|4141 |41
Bcero no jucnuniuHe 288|136/ 51| 34 51 | 152 |100/100/100/100(100
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OreHOYHBIE MaTepHaJibl

IICK-2 - CnocobeH pazpabambieamb u éecmu 6oeeble 00KyMeHMbl
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Bonpocbl omkpbimoz2o muna:

OrnpefieIMTh MaKCUMaJbHYIO BeJIMUKMHY CHJ/IbI COIIPOTHB/IEHUS [IBIDKEHUIO CHaps/a co
CTOPOHBI Hape30B TPU CJIeYIOMIUX Hada/IbHBIX JaHHBIX: Kanmubp CAY d=85 mm, Macca
cHapsizia q=9,39 ke, Macca MeTaTe/IbHOTO 3apsifia w=3,32 K2, Macca OTKaTHBIX YyacTei
Mo=650 ke, nyimHa oTkata A=500 MM, HauabHasE CKOPOCTh cHapsima VO0=900 m/c,
MaKCHMaJbHOe JlaB/ieHre B KaHasie cTBosia pmax=303 MIla, nynsHoe papienve po=87
MIla, nynbHoe Bpems t0=9 mc, Iy Thb CHapsija 10 AyJbHOTO MOMeHTa BpeMeHu 10=4,2 M,
ko3ddunuent B.E. Cnyxonkoro ¢1=1,02, ko3ddunyenT riaybrHe! Hape3os ns=0,82.
KoaddunmenT nocnenelictBusi cuurarth 1o dhopmysie Aptiwsuieputickoro Mopckoro HUN.

OtBer faTte B H.

OnpezieTMTh TIOJTHOE BpeMsl OTKaTa [ijist Kopabe/bHOM apTH/IIEPUICKON YCTaHOBKH.
V3BecTHO, UTO Macca OTKaTHLIX uacteli Mo=3400 ke, kKanubp d=130 mm, Macca cHapsia
q=33,4 k2, Macca MeTaTeJIbHOTO 3apsifia w=10,53 ke, nynpHOe AaBneHre po=90 MIla,
MaKCUMaJslbHOe JlaB/ieHre B KaHase cTBona pmax=345 MIla, HayanbHasi CKOPOCTb CHapsifia
V0=980 m/c, nnvuHa oTKata A=0,7 M.

OTBeT JaTh B MC.

Ha CKoJIbKO MPOIIEHTOR C/IeAlyeT U3MEHUTh 00BEM >KUIKOCTH B TH/IPOITHEBMATHYE CKOM
HaKaTHHKe, YTOObI IMOJHATL CTereHb cxkatus Ha 10%? V3BecTHO, UTO 00BeM I10/I0CTH
HakatHuKa WH=5,5 a, ayiHa otkata A=0,7 M, 00beM XUIKOCTH B HakaTHUKe Waic=3,4 1,
pabouasi 1/10111a/ib MOPIIHA HakaTHUKA AH=0,2 OmM/\2. JlonyIiieHue: moKa3areib MOIUTPOIIbI
n=1.

OtBet patb B %.

Onpe,qenHTb JaBjieHHe B FI/I,Z[])OHHEBMEITI/I‘—IECKOM HaAKaTHHUKe l'[pI/I X :)\/2 , €C/I1 Hauad/IbHOe
naByieHue paBHO 5 MIla, nivHa otkara A=0,5 M, cTerieHb Ckatus m=2,8, 1oka3aresib
rnonurpornsl n=1,3.

OrtBet fatb B MIla B Bujie fAeCSATHYHOM ApoOU, OKPYIJIEHHOH [I0 AeCATOTo 3HaKa.
OnpefenuTh BeIMUUHY PAaBHOEHCTBYIOLLEH CUITBI [i/Is TIeprofa 3aMe/IJIeHHOT0 HaKara
CTaLMOHAPHOTO apTU/IEPUIICKOTO OpY/AUs, eC/IM Macca OTKaTHBIX uacTeit Mo=1200 ke,
JiHa oTkKara A=0,89 M, myTh BeIOOpa Bakyyma pe=0,231 M, MakCUMasibHasi CKOPOCThb
umax=1,68 m/c.

OtBet faTh B H B BU/Ie 11eJI0T0 UMCJIa.

OrnipefieNIUTh TIpejie/IbHYI0 BeJTMUKMHY pPaBHO/EHCTBYIOIEeN CU/Ibl B KOHLIe HaKaTa Jijist
TI0JIEBOTO OPYAMSI COT/IACHO YC/IOBUIO YCTOMUMBOCTH. V3BeCTHO, UTO KO3 IUIMEHT 3araca
ycroriunBoctH 1=0,8, cuna tsokectu Q6=31400 H, rineuo fencTBus cuibl QO
OTHOCHUTEJ/IbHO 1IeHTPa TSHKECTU OMOPbI colltHuKa D0=3,5 M, Tiedo feicTeust cuiibl Ni6
OTHOCHUTEJILHO LIeHTpa TS)KeCTH OMophbl coHuka L=3,85 m, BeicoTa iuHum orass H=0,95
M.

OrtBeTb faTh B H B BUe 1]€/10r0 ymnca.

OrnpefienUTh paCYéTHYO MaKCMMa/bHYIO CUTy THPaBINYeCKOIO COIIPOTUBIIEHMS TOPMO3a
Hakata ®mH max B MOMEHT BbIOOpa BakyyMma. M3BecTHO, UTO JyivHa oTKata A=0,89 m,

My Th BbIOOpa BakyyMa pe=0,231 M, pacCueTHBIH Yo/ BO3BBIIEHUS opyaus ¢p=0 epaod,
cwna Tpenus Rf =4345 H, GyHKIWS U3MeHeHUsT CUJTbI HaKaTHUKA B OTKAaTe
I1=17,0-103-(1,76/(1,76-x))\1,3 H.

OtBeTb AaTh B H B BU/ie 1]eJI0r0 UKC/Ia.

OnpeiemuTh U30BITOUHYIO CUTY HAKaTHUKA B Hauasie Hakara. VI3BeCTHO, UTO Haua/ibHast
cuna HakatHUKa [10=17,0-103 H, cterneHb cxatusi m=2,5, cuna Tpenus Rf =3414 H,
Macca OTKaTHbIX yacTeit Mo=1200 ke, pacueTHBIN yro/ BO3BbIIIEHUsS Opyus ¢p=60 epad.

OrtBeTh faTh B H B BUie 1]€/10r0 ymnca.

OnpezieUTh U30BITOUHYIO SHEPTHIO TIPY)KUHHOTO HaKaTHUKA B Hauasle HakaTa MpH
MHHUMaJ/IbHOM YIJie BO3BbILIeHUsI opyausi min=0 2pad. VI3BeCTHO, YTO Haya/ibHas CUJIa
HakatHuKa I10=17000 H, navHa otkata A=0,89 M, cTerieHb CXKaTUs m=2, CHJa TPEHUS
Rf=4345 H.
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OTBeTh Jath B J]oic B BU/IE LI€IOTO YUCTIA.
OmnpefenTh CYMMapHYIO CHUTYy TPEHUS Ha HAIIPABJISIOIINX U B YIVIOTHEHUSIX TIPHU YTJIe
BO3BBIIIeHUs opyausi ¢ =0 epad, ecnu ko3ddunmenT tpenus f=0,16, Mo=1200 ke.

OtBeTb Aath B H B BU/ie 1]e/I0r0 Uucia.

Bonpochbl 3akpbimo2o muna:

OmnpenesTUTh MaKCMaIbHOEe 3HaUeHHe TIPUBeJeHHOM CHITBI IaB/IeHHsI TIOPOXOBBIX ra3oB Ha
[THO KaHasia ctBojia PkH (MH) Tipy ciieiyroIyuX Haua/lbHBIX JaHHBIX: Kamuop CAY d=85
MM, Macca cHapsifa q=9,39 ke, Macca MeTaTesIbHOTO 3apsifia w=23,32 K2, MacCa OTKaTHBIX
yacreit Mo=650 ke, ayimHa oTKata A=500 MM, HauabHasE CKOPOCTh cHapsiga V0=900 m/c,
MaKCUMasbHOe /laB/ieHue B KaHase cTBosia pmax=303 MIla, nynsHoe fapieHue po=87
MTIla, nynbHoe Bpems t0=9 Mc, My Tb CHapsifia A0 AyILHOTO MOMeHTa BpeMeHU [10=4,2 M,
ko3 dunpent B.E. Cnyxoikoro ¢1=1,02, KoadduieHT riyorHbl Hape3oB ns=0,82.
Koaddurment nocnezneiicteus cuntarh o hopmysae ApTtusinepuiickoro Mopckoro HUN.

BapuanTs! oTBera:
A)0,9;
B) 1,2;
C) 1,5;

D) 1,85.

OnpezenUTh MakCUManabHOE MaKCUMa/bHOe YCKOpeHue (M/c2) TIpU CefyoLMX
Haua/bHBIX JaHHBIX: Kamubp CAY d=85 mm, Macca cHapsiga q=9,39 ke, Macca
MeTaTeJIbHOTO 3apsiZia w=3,32 K2, Macca OTKaTHbIX yacteii Mo=650 ke, i/iMHa OTKaTa
A=500 mm, Haua/bHast CKOPOCTh cHapsiza VO=900 m/c, MakCMMamnbHOe [laB/ieHue B KaHajie
ctBona pmax=303 MIla, nynbHOe faBieHue po=87 MIla, nynbHOe BpeMsi td=9 mc, Iy Th
CHapsifia o AYABLHOTO MOMeHTa BpeMeHu [0=4,2 m, ko3ddurment B.E. CioyxoLkoro
©1=1,02, ko3 duimeHT r1youHbl Hape3oB ns=0,82. KoaddurueHt nocneneicTeus
cuuTath o popmyse Aprtusiepuiickoro Mopckoro HUN.

BapuanTs! orBera:
A) 100-g;
B) 120-g;
C) 290-g;

D) 350-g.

OnpezfenuTbh MaKCUMa/bHYI0 BeJIMUMHY CU/Ibl COIIPOTUB/IEHHSI ABIKEHHUIO CHapsia Cco
CTOPOHBI Hape30B (H) mpy cieyroImyX HaualbHbIX JaHHbIX: Kanuop CAY d=85 mm, macca
cHapsizia q=9,39 ke, Macca MeTaTe/IbHOTO 3apsijia w=3,32 K2, Macca OTKaTHbIX YyacTel
Mo=650 ke, nyimHa oTkata A=500 MM, HauabHAasE CKOPOCTh cHapsima VO0=900 m/c,
MaKCHMaJIbHOe JlaB/ieHre B KaHase cTBosia pmax=303 MIla, nynsHoe paBnenue po=87
MIla, nynbHoe Bpemst t0=9 Mc, ITyTh CHapsifa 10 AyJbHOTO MOMeHTa BpeMeHu 10=4,2 M,
ko3ddunuent B.E. Cnyxonkoro ¢1=1,02, ko3dduruenT riaybrHs! Hape3os ns=0,82.
Kosddurment nocneneiictBys cunrars 1o popmyse Aptusuiepuiickoro Mopckoro HUUN.

BapuanTs! orBera:
A) 15000;

B) 37000;

C) 9000;

D) 4500.

OnpefenuTb CyMMapHbIit UMITY/bC OTAauu (H-c) TIpy C/ieIyIoIIMX Haya/lbHBIX JaHHBIX:
kambp CAY d=85 mm, Mmacca cHapsiza g=9,39 ke, Macca MeTaTeJIbHOTO 3apsizia w=3,32 Ke,
Macca OTKaTHBIX Yacteid Mo=650 ke, ayiHa oTkata A=500 MM, Haua/ibHasi CKOPOCTh
cHapsifa V0=900 m/c, MakcMalibHOe JiaBlieHue B KaHaste ctBosa pmax=303 MIla,
IynbHOe fiaByieHue p0=87 MIla, nynsHOoe BpeMsi t0=9 mc, yThb CHapsijia 0 AYJbHOTO
MoMeHTa BpemeHH 10=4,2 m, ko3 duumenT B.E. Cnyxoukoro ¢1=1,02, ko3ppuiieHTt
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r1yOuHbI Hape3oB ns=0,82. KoadduiyeHT nocieeficTBUS CUUTATh 10 (opMysie
Aptunneputickoro Mopckoro HUN.

BapuanTs! orBera:
A) 10210;

B) 13530;

C) 156500;

D) 210700.

Ne 5 W3 ycnoBuii 06ecrieueHust HETIOABWKHOCTH MPH BhICTpesie 100 MM MYIIKH C KECTKUM
nacdeTom oripesienTh HEOOXOAVMYIO BeJIMUMHY TUIOLIAM COLTHUKOBBIX OTIOP SC TIPH
C/IeIyIOLINX HavaIbHbIX [JaHHBIX: MaKCMMa/IbHOEe /1aB/ieHre B KaHase cTBosia pm=300
MTla, nortyctumoe yzenbHOe aBjieHWe COITHUKOB Ha rpyHT qyd=0,3 MIla. Yros 3axoza
COIITHUKA C BepTUKa/bio 30 epad. PacuéT rnpoBeCTH 1pu yIyie BO3BLILIeHUs opyaust ¢=0
epad.

BapuanTs! orBera:
A) [9,0-10,0] m/2;
B) [8,0-9,0] m/2;
C) [6,0-7,0] m"2;
D) [3,0-4,0] m"2;

E) [1,0-2,0] m"2.

Ne 6 W3 ycnosuii obecriedeHnst HETIOABWKHOCTH TIPH BeICTpesie 100 MM MYIIKY C YIIPYTHM
nadetom orpesieUTh HeOOXOAUMYIO BeJIMUMHY TUIOIIA/N COIIHUKOBBIX OTOP SC MpU
C/IeAyIOLIMX Haua/bHBIX JaHHBIX: MaKCUMa/bHOe [jaB/leHue B KaHase cTBosia pm=300
MIla, Hanbosbillee 3HAYEHUE CUJTb COTIPOTUB/IEHUSI OTKaty R=PkH/20, nonyctumoe
yAebHOe JlaBleHNe COLIHUKOB Ha I'pyHT qy0= 0,5 MIla. Yros 3axofa COIIHUKA C
BepTHKasbto 30 2pad. PacuéT npoBecTy NpH yIvie BO3BbIIeHUs opyaus ¢ =0 2pad.

BapuanTs! oTBeTa:
A) [0,1-0,2] m"2;
B) [0,2-0,3] m"2;
C) [0,3-0,4] m"2;

D) [0,4-0,5] m"2.

Ne 7 W3 ycnoBuii obecrieueHust yCTOMUMBOCTH TPH BhICTpesie 100 MM ITYIIKH C )KECTKUM
JadeToM OTIpefie/TUTh He0OXOIUMYIO IJTUHY CTAaHWH MPY CAeYIONX HauaTbHbIX JaHHBIX:
MaKCUMaJslbHOe JlaBjieHre B KaHase ctBona pm=300 MIla, Beicota muHuu orag HO=1000
MM, Macca opyzusi B 6oeBom rosioxxeHun 2000 ke, Tiieuo AUHaMIYe CKOu 1apbl e=0.

BapuaHThbI oTBeTa:
A) [10-20] m;
B) [30-40] m;
C) [50-60] m;
D) [80-90] m;

E) [120-130] m.

Ne 8 W3 ycioBuit obecrieueHnst yCTOMUMBOCTH TIpH BeIcTpesie 100 MM MYIIKY € YIIPYTUM
nacdeTom orpesieTUTh HeoOXOUMYIO [JTUHY CTaHWH TP CIeAYIOIINX Haya/bHBIX JaHHBIX:
MaKCHUMaJ/IbHOE JIaBjieHHe B KaHasie cTBoia pm=300 MIla, HauboJibliiee 3HAUEHUE CUJIBI
CompoTUB/ieHust 0TKaTy R=PkH/30, BbicoTa mvHUU orHst HO=1000 MM, Macca opyzust B
6oeBom nosioxkenuu 2000 ke, TI€UO AUHAMUYECKOH rapel e=0.
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BapuaHThbl oTBeTa:
A) [1,0-2,0] m;
B) [2,0-3,0] m;
C) [3,0-4,0] m;
D) [4,0-5,0] m;

E) [5,0-6,0] m.
Yro Xy>Ke [/ apTUIJIEPUACKOTO OPYAWs TP HakaTe?

A) K1eBOK;

B) mabpoc.
ITpu KakKX yI/iaxX BO3BBIIIEHHUS CYII[eCTBYET HAUOOIbIIIas OTIACHOCTh K/IeBKA MPHU HaKaTe?

A) pmax;
B) ¢=0 epao;

C) ¢<0 2pao.

OIIK-12 - CnocobeH KauecmeeHHO U KO/AuueCcmeeHHO OYyeHU8ams pe3y/bmamsl, Mamemamuuecku
¢opmynuposambs NocmMaHoeKy 3a0aqu u pe3y/abmamsl ee pewleHUst npUMeHUMeAbHO K NPOeKMUpoeaHuio,
npou3eo0cmey, UCNbIMAHUAM U IKCN/Iyamayuu cmpe/akogo-nyuieyHo20, apmu/i/1eputiCko20 U pakenHoz20

opyxcus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Bonpocbl omkpbimozo muna:

OnpefenyTe MaKCUMa/bHYH0 BeJTMUMHY CUJIbI COMTPOTUB/IEHHSI IBWKEHHIO CHapsiAa Co
CTOPOHBI HAPE30B MPU CJIeYIOIIUX Haya/bHBIX JaHHBIX: Kanubp CAY d=85 mm, Macca
cHapsiza q=9,39 ke, Macca MeTaresIbHOTO 3apsifia w=23,32 K2, Macca OTKAaTHBIX YacTei
Mo=650 ke, niuHa oTkata A=500 MM, HauaIbHasA CKOpPOCTh cHapsiza VO=900 m/c,
MaKCUMaJsbHOe JlaB/ieHue B KaHase cTBosia pmax=303 MIla, nynsHoe AaBiaeHue po=87
MIlla, nynsHoe Bpems t0=9 Mc, TIyTh CHapsiia 0 Ay/JbHOTO MOMeHTa BpeMeHU [0=4,2 m,
ko3¢ duiment B.E. Cnyxorkoro ¢1=1,02, ko3dduiipeHT rnyduHb! Hape3os ns=0,82.
KosddurimenT nocnenetictBus caurars 1o popmyse Aptusuiepuiickoro Mopckoro HUU.

Ortset parb B H.

OrpezienUTh MOJTHOE BpeMsi OTKara [/isi KopabesbHOW apTH/LIepUHACKON YCTaHOBKH.
V3BeCTHO, UTO Macca OTKaTHLIX yacteii Mo=3400 ke, kanubp d=130 mm, Macca cHapsiga
q=33,4 ke, Macca MeTaTe/IbHOTO 3apsifia w=10,53 ke, mynbHOe AaBneHre po=90 MIla,
MaKCUMaJsbHOe JlaB/ieHue B KaHase cTBosia pmax=345 MIla, Haua/ibHasi CKOPOCTb CHapsiia
V0=980 m/c, nnuHa oTKata A=0,7 m.

OtBer faTb B MC.

Ha ckoJibKO MpOLIeHTOB C/iefyeT U3MEeHUTh 00BEM XKHUJKOCTH B TH/IPOITHEBMATHUe CKOM
HaKaTHUKe, YTOObI TTOJHATL CTereHb cxkatus Ha 10%? M3BecTHO, UTO 00HEM TTO/IOCTH
HakatHuKa WH=5,5 4, ayivHa otkata A=0,7 M, 00beM >KUJKOCTH B HakaTHUKe Waic=3,4 1,
pabouasi rIoLa/fb MOPILHS HakaTHUKA AH=0,2 Om/\2. [lomyliiieHue: TToKa3aTesb TOJIUTPOITbI
n=1.

OtBer fjaThb B %.

OnpenemuTh aB/ieHUe B THPOITHEBMaTHUECKOM HaKaTHUKe MPU X=A/2, eC/i HayajlbHOe
naeneHue paBHO 5 MIla, aymiHa otkata A=0,5 M, cTemneHb cxxatust m=2,8, nokasare’b
nonutpornsl n=1,3.

Ortser fats B MIla B Bufie [eCATHYHON pOOH, OKPYIJIEHHOH [0 fieCsSTOro 3HakKa.
OnpezieUTh BeIMUMHY PAaBHO/EMCTBYIOLLEM CUIBI [/ IIepro/a 3aMe/I/IeHHOro Hakara
CTaLOHAPHOI'0 apTU/IEPUIICKOrO OpYus, eC/IM Macca OTKaTHbIX yacTeid Mo=1200 ke,
JyimHa otkara A=0,89 M, myTh BeIOOpa Bakyyma pe=0,231 M, MakCHMaJsbHasi CKOPOCTb
umax=1,68 m/c.

OrtBeT gaTth B H B BUJIE 11€710T0 YUC/IA.

OnpenenuTs Npeie/bHYI0 BeTMUMHY PaBHO/EMCTBYOILEH CUJIbI B KOHIIe HakaTa st
TI0JIEBOTO OPY/IUsi COTVIACHO YCJIOBUIO YCTOMUMBOCTH. VI3BeCTHO, UTO KO3(hduveHT 3amaca
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ycroiurBoctd n=0,8, cuna tsokectu Q6=31400 H, rinievo AelcTBUS Cribl Q6
OTHOCHTE/IbHO 1[€HTpa TsHKEeCTH OIOpPbI COITHKUKA D0=3,5 M, T1e4o [eicTBUsA CHIbl Na6
OTHOCHUTEJILHO IIeHTpa TSKeCTH OTophI coliHuKa L =3,85 m, BeicoTa iuHuu oras H=0,95
M.

OrtBetsb faTh B H B BU/ie L|e/I0r0 YUC/Ia.

OrnpefienUTh paCYéTHYIO MaKCUMAa/bHYIO CUIY TH/PABINYeCKOr0 CONPOTUBI/IEHUSI TOPMO3a
Hakata @mH max B MOMEHT BbIOOpa Bakyyma. VI3BeCTHO, UTo JyiMHa oTkata A=0,89 m,
MyTh BbIOOpA Bakyyma pe=0,231 M, pacyeTHBIH yroJ BO3BbILLEeHUs opyAus p=0 epad,
cuna Tpenust Rf =4345 H, GyHKIUS W3MeHeH sl CUJTbl HaKaTHUKA B OTKAaTe
n=17,0-103-(1,76/(1,76-x))1,3 H.

OrtBeTh faTh B H B BUe 1]€/10r0 ymnca.

OnpezieMTh U30BITOUHYIO CHTy HAaKaTHUKA B Hauajle Hakara. MI3BeCTHO, UTO Hava/lbHast
cuia HakatHuKa [10=17,0-103 H, ctenienb oxatust m=2,5, cuna Tpenus Rf =3414 H,
Macca OTKaTHbIX yacTet Mo=1200 ke, pacueTHbIN yroj Bo3BbIlIeHUs: opyausi p=60 2pad.

Ortsetsb fatek B H B BU/ie L|e/I0r0 YKC/Ia.

OrnpezenuTh U30BITOYHYIO SHEPIHIO MPYKMHHOTO HAKaTHUKA B Hayajie Hakara IpH
MHHHMaJIbHOM YIJIe BO3BBIIIeHUs opyzust ¢min=0 2pad. M13BecTHO, YTO Havya/bHAas CU/Ia
HakatHuKa [10=17000 H, ayivHa otkaTta A=0,89 M, cTeTieHb CKaTUst m=2, CH/a TPEeHUs
Rf=4345 H.

OtBets fath B [ B BUJe L|e/I0r0 Yuca.

OnpezfenuTb CyMMapHYIO CUIY TPEHUs Ha HallPaB/ISIIOIIMX U B YIUIOTHEHUSIX TIPU yIie
BO3BBILIEHNS opyaus =0 epad, ecimu Ko3bdurmenT Tpenus f=0,16, Mo=1200 ke.

OtBeTb Aath B H B BU/Ie 11eJI0r0 Uncia.

Bonpocbl 3akpbimozo muna:

OnpezfenuT MakCUMa/bHOE 3HaueHue MpUBeZileHHOW CU/IbI [aBJIeHUsl TIOPOXOBLIX Ta30B Ha
[THO KaHasia ctBojia PkH (MH) mipy cjieIyIoIyuX Hava/lbHBIX JaHHBIX: Kamuop CAY d=85
MM, Macca cHapsizia q=9,39 ke, Macca MeTaTesbHOTO 3apsiaa w=3,32 K2, MacCca OTKaTHBIX
yacteit Mo=650 ke, ayiuHa oTkata A=500 MM, HauabHast CKOPOCTh cHapsga VO0=900 m/c,
MakcuMasbHOe faB/ieHue B KaHase cTBojia pmax=303 MIla, nynbHoe fjaBieHue po=87
MIla, nynbHoe Bpemst t0=9 mc, Iy Th CHapsifa /10 AyJbHOTO MOMeHTa BpeMeHH 10=4,2 M,
ko3ddunuent B.E. Cnyxonkoro ¢1=1,02, ko3ddunuenT riaybrHs! Hape3os ns=0,82.
Kosddurment nocneneiictBys cunurars 1o popmyse Aptusuiepuiickoro Mopckoro HUU.

BapuanTs! orBera:
A)0,9;
B) 1,2;
C) 1,5;

D) 1,85.

OmnpefenuTs MakKCUMalbHOEe MaKCUMabHOe yCKopeHue (M/c2) TIpU CeyoX
Haya/IbHBIX JaHHbIX: Kanuop CAY d=85 mm, Macca cHapsaga g=9,39 ke, Macca
MeTaTe/ILHOTO 3apsi/ia w=3,32 Ke, Macca OTKaTHbIX yacteii Mo=650 ke, i/TMHa OTKaTa
A=500 mm, Haua/TbHasi CKOPOCThb cHapsiza VO=900 m/c, MakCcMasbHOe [JaB/IeHre B KaHasle
ctBosia pmax=303 MIla, nyneHoe naeneHue po=87 MlIla, nynbHoe BpeMs t0=9 Mmc, yTh
CHapsijia o Ay/IbHOTO MOMeHTa BpeMeHU 10=4,2 m, ko3dduurent B.E. Ciyxoukoro
©1=1,02, ko3ddunuenT rnybuHsl Hape3os ns=0,82. KosdduryeHT nocneneicTers
cuuTath TI0 popmysie Aptusuiepuiickoro Mopckoro HUN.

BapuaHThI oTBeTa:
A) 100-g;
B) 120-g;
C) 290-g;

D) 350-g.
OHpeAe]’II/ITb MaKCI/IMaJ'IbHyI-O BEJ'H/I‘{I/IHy CUJIBbI COHpOTI/IBHEHI/IH ABVXEeHHUIO CHapH/:[a CcOo
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CTOpOHBI Hape30B (H) mpu C/eAyrOIMX HaualbHbIX aHHbIX: Kamubp CAY d=85 mm, macca
cHapsiza q=9,39 ke, Macca MeTaresIbHOTO 3apsifia w=3,32 K2, Macca OTKAaTHBIX YacTei
Mo=650 ke, nyiuHa oTkata A=500 MM, HauaIbHasA CKOPOCTh cHapsiza VO0=900 m/c,
MaKcHUMasibHOe fiaB/ieHue B KaHasie cTBojia pmax=303 MIla, nynbHoe faBneHue po=87
MIllIa, nynsHoe Bpemst t0=9 Mc, TIyTh CHapsifia Ao Ay/JbHOTO MOMeHTa BpeMeHu [0=4,2 m,
ko3¢ duiment B.E. Cnyxorkoro ¢1=1,02, ko3dduiieHT rnyduHb! Hape3os ns=0,82.
KosddurimenT nocnenetictBrs cunrars 1o popmyse Aptusuiepuiickoro Mopckoro HUU.

BapI/IaHTI:I oTBeTa.
A) 15000;

B) 37000;

C) 9000;

D) 4500.

OrnpefieUTh CyMMapHbIA UMIY/IbC 0THauu (H-C) npu c/ieAyroluX HauaabHbIX JaHHBIX:
kKambp CAY d=85 mm, Macca cHapsizia g=9,39 ke, Macca MeTaTe/IbHOro 3apsaga w=23,32 ke,
Macca OTKaTHbIX uacteit Mo=650 ke, fyivHa oTkata A=500 MM, Haua/ibHasi CKOPOCTh
cHapsifa V0=900 m/c, MakcMa/ibHOe JiaB/ieHue B KaHasie cTBosia pmax=303 MIla,
IynbHOe AapyieHue p0=87 MIla, nynbHoe BpeMs t0=9 Mc, yTb CHapsiia A0 AyAbHOTO
MOMeHTa BpemeHU 10=4,2 m, ko3dduiipenT B.E. Cnyxoukoro ¢1=1,02, ko3dduiieHTt
ryouHb! Hape3oB ns=0,82. KoaddunyeHT nocieieficTBUsS CUUTATB 10 (opMyIie
Aptunnepuiickoro Mopckoro HNN.

BapI/IaHTbI oTBeTa.
A) 10210;

B) 13530;

C) 156500;

D) 210700.

W3 ycoBuit obecrieueHnst HEMOABWKHOCTH 1TPH BeIcTpesie 100 MM MYIIKU € KECTKHUM
naceTom orpesieTUTh HeoOXOUMYIO BeJTMUMHY TUIOIIA/N COITHUKOBBIX OTOp S¢ MpU
C/IelyOLIMX HauaJbHbIX [JaHHBIX: MaKCUMa/bHOe /laB/ieHre B KaHase cTBosia pm=300
MTla, noriyctumoe yzienbHOe JaBjieHWe COLITHUKOB Ha rpyHT qyo=0,3 MIla. Yron 3axoza
COLIHUKA C BepTUKa/bio 30 epad. PacuéT rpoBecTH Mpu yIyie BO3BbILIeHUs opyaust ¢=0
2pad.

BapuanTs! orBera:

A) [9,0-10,0] m/2;

B) [8,0-9,0] m"2;

C) [6,0-7,0] m"2;

D) [3,0-4,0] m"2;

E) [1,0-2,0] m"2.

W3 ycioBuii obecrieueHyst HEMOABWKHOCTHY MPH BicTpesie 100 MM MYIIKK € YTIIPYTUM
naceTom oripesieUTh HEOOXOAUMYIO BEJTMUNHY TIIOL[A/[U COLTHUKOBBIX OTIOp SC MpU
C/IeAyIONIMX HauabHbIX JaHHBIX: MaKCUMasbHOe [jaB/ieHue B KaHase cTBosia pm=300
MTlIa, HaubosbIliee 3HaUeHWE CUJIbI COTTPOTUB/IEHHS OTKaTy R=PkH/20, momycTumMoe
yJe/bHOEe /laBjieHue COIIHUKOB Ha IpyHT qy0= 0,5 MIla. Yron 3axoja COIIHUKA C
BepTuKabio 30 epad. PacuéTt mpoBecTy MpH yI/ie BO3BbILLIEeHUs: opyaus =0 2pad.
BapuaHTh! oTBeTa:

A) [0,1-0,2] m"2;

B) [0,2-0,3] m/2;

C) [0,3-0,4] m"2;
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D) [0,4-0,5] m"2.

Ne 7 W3 ycioBuit obecrieueHnst yCTOHUMBOCTH TIPH BhIcTpere 100 MM MyLIKH C )KECTKAM
nacdeTom orpesieTUTh HeOOXOAUMYIO [JJTUHY CTaHWH TP CTeYIOIINX Haya/IbHBIX JaHHBIX:
MakKCUMaJIbHOe JlaB/ieHre B KaHase ctBonia pm=300 MIla, Beicota muHuu orass HO=1000
MM, Macca opyzaus B 6oeBom nonokenunt 2000 ke, Tiiedo AUHaMUdeCKoi mapsl e=0.

BapuanTs! orBera:
A) [10-20] m;
B) [30-40] m;
C) [50-60] m;
D) [80-90] m;

E) [120-130] m.

Ne 8 U3 ycnouii obecriedeHnst yCTORUMBOCTH MPU BeICTpesie 100 MM MYLLIKY C yIIPYTUM
nacdeToMm oripesieUTh HEOOXOAUMYIO JI/TMHY CTAHUH TPU C/IYIOLIUX Haua/IbHbIX JaHHBIX:
MaKCHUMaJjIbHOe JIaBjieHHe B KaHasie cTBoia pm=300 MIla, Haubosblliee 3HAUEHUE CUJIBI
conpoTuB/ieHust oTKaTy R=PkH/30, BeicoTa muHum orust HO=1000 mm, Macca opyaivs B
6oeBoM nonoxkenuu 2000 ke, TI€U0 JUHAMUUECKOM mapel e=0.

BapuanTs! oTBeTa:
A) [1,0-2,0] m;
B) [2,0-3,0] m;
C) [3,0-4,0] m;
D) [4,0-5,0] m;

E) [5,0-6,0] m.
Ne 9 Yro Xy>Ke [/ apTUIJIEPUIACKOTO OPYAUs IPU HakaTe?

A) kn1eBok;

B) mabpoc.
Ne 10 ITpu KakKX yI/iaX BO3BBIIIEHHUsI CYII[eCTBYET HauOOJIbIIIas OTIACHOCTh K/IeBKa MPH HaKaTe?

A) pmax;
B) ¢=0 2pao;

C) <0 2pao.
OIIK-14 - Cnoco6eH Modenupoeamb U UCNO/Ab306dMb U36eCHIHble PeuleHUsl 8 HOBOM NPU/IOXCeHUU
npumeHUmMe/nAbHO K NPOEKMUPOBAHUIO, NPOU3E00CIEY, UCNBIMAHUAM U IKCN/Ayamayuu Cmpeakoeo-nyuweqyHozo,
apmu/1/1eputickoz0 U pakenHoz20 opyycus

Bonpocbl omKkpbimozo muna:

Ne 1 OmnpefenTh MAaKCUMA/TbHYHO BeJTMUMHY CHJIBI COITPOTUB/IEHNST ABWKEHUIO CHApsia CO
CTOPOHBI HAPe30B NPH CJ/IeYIOLIMX HaualbHbIX JaHHBIX: Kanubp CAY d=85 mm, macca
cHapsza q=9,39 ke, Macca MeTare/bHOT0 3apsifia w=23,32 Ke, Macca OTKaTHbIX YacTei
Mo=650 ke, niuHa otkata A=500 MM, HauabHasE CKOPOCTh cHapsiia VO0=900 m/c,
MaKCUMasbHOe [jaB/ieHre B KaHase cTBosia pmax=303 MIla, nynsHoe AaBieHue p0=87
MTIla, nynbHoe BpeMmst t0=9 Mc, MyTb CHapsifia A0 AyALHOTO MOMeHTa BpeMeHU [10=4,2 M,
ko3 dunuent B.E. Cnyxoikoro ¢1=1,02, KoadduiireHT rimyorHbl Hape3oB ns=0,82.
Kosdduirment nocneneiictBust cuntarh no dhopmyse ApTtusiiepuiickoro Mopckoro HUN.

OtBet faTh B H.

Ne 2 OnpezfenuTh TIOJTHOE BpeMsl OTKaTa [ijist KopabesTbHOM apTH/IIEPUMCKON YCTaHOBKHU.
W3BecTHO, uTO Macca oTKaTHLIX yacteit Mo=3400 ke, kamubp d=130 mm, Macca cHapsija
q=33,4 k2, Macca MeTaTeIbHOTO 3apsifia w=10,53 ke, mynbHOe AaBnerve po=90 Mlla,
MaKCUMaJlbHOe [laB/ieHre B KaHasle cTBosia pmax=345 MIla, HayaibHasi CKOPOCThb CHapsiZia
V0=980 m/c, nyivHa otkara A=0,7 m.
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Ne 1

OTBeT JaTh B MC.

Ha ckoJibKO MPOLIEHTOB CiiefyeT U3MeHUTh 00BEM XKUJKOCTH B THIPOITHEBMATHYe CKOM
HaKaTHUKe, UTOObI MO/HAThL CTerneHb Ckatusi Ha 10%? V3BeCTHO, UTO 00HEM T0I0CTH
HakatHuka WH=5,5 4, ayinHa otkata A=0,7 M, 00beM >KUAKOCTH B HakaTHUKe Wa=3,4 1,
paboyasi ruToLab MOpIUHS HakaTHUKA AH=0,2 Om/2. [ToryijeHre: T1I0Ka3aTe/lb OJUTPOTIIbI
n=1.

OnpezsenvTh fAaBjeHNe B THAPOITHEBMATHUECKOM HaKaTHUKE TIPH X=A/2, eC/Ii Haua/IbHOe
naByieHe paBHO 5 MIla, nivHa otkara A=0,5 M, cTernieHb Ckatust m=2,8, 1okasaresib
NoJIUTpOILl N=1,3.

OrtBet fats B MIla B Bufie AeCATUYHOM ApoOU, OKPYIJIEHHOH [I0 AeCATOTOo 3HaKa.
OnpefenuTs BeIMUUHY PaBHOEHCTBYIOLLeM CUJIBI [i/is TIeprofia 3aMe/IJIeHHOT0 HaKara
CTaLMOHAPHOTO apTU/IEPUIICKOTO OpY/Aus, eC/IM Macca OTKaTHBIX uacTeit Mo=1200 ke,
IiHa oTkKara A=0,89 M, myTh BeIOOpa Bakyyma pe=0,231 M, MakCUMa/ibHasi CKOPOCTh
umax=1,68 m/c.

OtBeT zfatb B H B BU/ie 1|e/10r0 uucia.

OrnipefieNIUTh TIpejie/IbHYI0 BeJIMUKMHY pPaBHOJENCTBYOLeN CU/Ibl B KOHLIe HaKaTa Jijisi
TI0JIEBOTO OPYAMSI COT/IACHO YC/IOBUIO YCTOMUYMBOCTH. V3BeCTHO, UTO KO3 IUIMEHT 3araca
ycroriunBoctH 1=0,8, cuna tsokectu Q6=31400 H, rineuo AencTBUs Cuibl QO
OTHOCHUTEJIbHO 1IeHTPa TSHKEeCTU OTOPbI ColltHuKa D0=3,5 M, Tiedo feicTeust cuiibl Nib
OTHOCUTEJILHO 1]eHTpa TsDKeCTH Orophbl coltHuKa L.=3,85 M, BeicoTa muHUM orust H=0,95
M.

OrtBeTh aTh B H B BUie 1]€/10r0 ymnc/a.

OrnpefienUTh paCYéTHYO MaKCUMaJ/bHYIO CUTy THPaBINYeCKOrO COIIPOTUBIIEHMS TOPMO3a
Hakata ®mH max B MOMEHT BbIOOpa BakyyMma. M3BecTHO, UTO JyvHa oTKata A=0,89 m,

My Th BbIOOpa BakyyMa pe=0,231 M, pacueTHBIN yToJ1 BO3BBIIEHUS opyaus ¢p=0 epaod,
cwna Tpenus Rf =4345 H, GyHKIWS U3MeHeHUsT CUJTbI HaKaTHUKA B OTKaTe
I1=17,0-103-(1,76/(1,76-x))\1,3 H.

OtBeTb Aath B H B BU/ie 1]eJI0r0 Uucia.

OnpenenuTh U30BITOUHYIO CUTY HAKaTHUKA B Hauasie Hakara. VI3BeCTHO, UTO Haua/ibHast
cuna HakatHUKa [10=17,0-103 H, cterneHb cxatusi m=2,5, cuna Tpenus Rf =3414 H,
Macca OTKaTHbIX yacTelt Mo=1200 ke, pacueTHBINA yro/ BO3BbIIIIeHUs opyus ¢p=60 epad.

OrtBeTh fath B H B BUie 1]e/10r0 ymnca.

OnpezieUTh U30BITOUHYIO SHEPTHIO TIPY)KUHHOTO HaKaTHUKA B Hauasle HaKaTa MpH
MUHHMMaJ/bHOM yIJIe BO3BbILLIEHUS OpyAus gmin=0 epad. VI3BeCTHO, UTO Haua/lbHas CU/a
HakatHuKa I10=17000 H, navHa otkara A=0,89 M, cTerieHb CXKaTUs m=2, CHAJIa TPEHUS
Rf=4345 H.

OTBeThb Jath B /]oic B BU/Ie LIeIOTO UKCTIa.
OnpenemuTh CyMMapHYIO CUTy TPEHUSI Ha HAMPAB/ISIOUIUX U B YIJIOTHEHUSX TIPU YIJIe
BO3BbILLIeHUs opyausi =0 2pad, ecnu ko3 duriveHT Tpenus f=0,16, Mo=1200 ke.

OrtBeTb aTh B H B BUie 1]€/10r0 ymnca.

Bonpocbl 3akpbimozo muna:

OrnpefieIUTh MakCMMasbHOE 3HaueHue NPYBeZieHHOM CU/IbI JaB/eH sl TIOPOXOBBIX Ia30B Ha
[THO KaHasia ctBosia Pkn (MH) ripy c/ieyloliyX HauaabHbIX AaHHbIX: Kamubp CAY d=85
MM, Macca cHapsizia q=9,39 ke, Macca MeTaTeIbHOTO 3apsifia w=3,32 K2, MacCca OTKaTHBIX
yacteit Mo=650 ke, nvHa otkata A=500 MM, Haua/bHasi CKOpOCThb cHapsiia VO0=900 m/c,
MaKCUMaJsbHOe JlaB/ieHue B KaHase cTBosia pmax=303 MIla, fynsHoe AaBieHue p0=87
MIllIa, nynsHoe BpeMms t0=9 Mc, TyTh CHapsiia 0 Ay/JIbHOTO MOMeHTa BpeMeHU [0=4,2 m,
ko3¢ durment B.E. Cnyxoukoro ¢1=1,02, ko3bburpieHT rmyorHsI Hape3oB ns=0,82.
KoagdunmeHT nocnegelictBus cuurats 1o opmyse Aptuuiepurickoro Mopckoro HUN.

BapI/IaHTbI OTBeTa.
A)0,9;
B) 1,2;

Q) 1,5;
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D) 1,85.

OnpezieUTh MakCUManbHOE MaKCUMa/IbHOe YCKOpeHue (M/c2) TIpU CeyoIMX
Haua/IbHBIX JaHHBIX: Kanubp CAY d=85 mm, Macca cHapsga q=9,39 ke, Mmacca
MeTaTeJIbHOTO 3apsiZia w=3,32 K2, Macca OTKaTHbIX yacteid Mo=650 ke, i/iMHa OTKaTa
A=500 mm, HavabHasi CKOpPOCThb cHapsiZia V0=900 m/c, MakciMasbHOe JiaBieHue B KaHase
crBona pmax=303 MIla, nynbHoe faBieHue po=87 MIla, nynbHoe BpeMsi td=9 mc, Iy Th
CHapsijia Zio AyJIbHOTO MOMeHTa BpeMeHU 10=4,2 m, ko3dduiment B.E. Cnyxoikoro
©1=1,02, xo3tdureHT ry6uHbI Hape3oB ns=0,82. KoadduiueHT nocaeneicTems
cuuTath no dhopmyne Aptuineputickoro Mopckoro HUN.

BapuaHTh! oTBeTa:
A) 100-g;
B) 120-g;
C) 290-g;

D) 350-g.

OnpezenUTh MakKCUMabHYH0 BeJIMUMHY CUJIbl CONIPOTUB/IEHHS ABIKEHHUIO CHapsiia co
CTOpPOHBI Hape30B (H) Tpu CleAyroIMX HaualbHBIX aHHbIX: Kambp CAY d=85 mm, macca
cHapsizia q=9,39 ke, Macca MeTaTenbHOTO0 3apsifia w=3,32 K2, Macca OTKaTHBIX YyacTei
Mo=650 ke, piuHa otkata A=500 MM, HauabHasE CKOPOCTh cHapsima VO0=900 m/c,
MaKCUMaJbHOe [laB/ieHue B KaHasie cTBosia pmax=303 MIla, nynsHoe fapnenue po=87
MTIla, nynbHoe Bpemst t0=9 Mc, Iy Tb CHapsifia A0 AyABHOTO MOMeHTa BpeMeHU 10=4,2 M,
ko3¢ duiient B.E. Cnyxorkoro ¢1=1,02, ko3dduiiueHT rnyOuHbl Hape3os ns=0,82.
Kosddurment nocneneiicteust cunrarh o hopmyse ApTtusinepuiickoro Mopckoro HUN.

BapuanTs! orBera:
A) 15000;

B) 37000;

C) 9000;

D) 4500.

OnpezfenuTb CyMMapHbIii UMITY/bC OTAauu (H-c) py c/ieiyIolMX Haya/lbHbIX JaHHbIX:
kambp CAY d=85 mm, Macca cHapsza g=9,39 ke, Macca MeTaTe/IbHOTO 3apsaga w=23,32 ke,
Macca OTKaTHBIX yacteid Mo=650 ke, ayiiHa otkata A=500 MM, Haua/ibHasi CKOPOCTh
cHapsiga V0=900 m/c, MakcMasibHOe JlaBlieHne B KaHaste ctBosia pmax=303 Mlla,
nynbHOe AaeyieHve pd=87 MIla, nynbHoe BpeMst t0=9 Mc, TTyTb CHapsifia A0 TyIbHOTO
MoMeHTa BpeMeHHU [0=4,2 m, ko3 duument B.E. Cnyxorkoro ¢1=1,02, ko3dduiipeHT
rmy6uHBl Hape3oB ns=0,82. KoadduumeHT nocieelicTBUs CUMTATE 1O GopMyIie
Aptunneputickoro Mopckoro HMI.

BapuanTs! orBera:
A) 10210;

B) 13530;

C) 156500;

D) 210700.

W3 ycioBuii obecrieueHyst HEMOABWKHOCTH MPU BbicTpesie 100 MM MYIIKU € KECTKUM
nacdeTom oripesieUTh HEOOXOAUMYIO BeJTMUHHY TIIOL[A/[ COLTHUKOBBIX OTIOp SC TpH
CeAyIOIIMX HauabHbIX JaHHBIX: MaKCUMasbHOe [jaB/ieHue B KaHase cTBosia pm=300
MIllIa, noniyctrmoe yzenbHOe JiaB/ieHre COLTHUKOB Ha TpyHT qy0=0,3 MIla. Yron 3axopa
COILIHUKA C BepTUKaabio 30 epad. Pacuét mpoBecTy NpU yIJie BO3BbILLIEeHUs opyaus =0
epad.

BapI/IaHTbI OTBEeTa:

A) [9,0-10,0] MA2;
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B) [8,0-9,0] m"2;

C) [6,0-7,0] m"2;

D) [3,0-4,0] m"2;

E) [1,0-2,0] m2.

W3 ycnoBuii obecriedeHrsi HETIOABWKHOCTH TIpH BeICTpesie 100 MM MYIIKK C YIPYTUM
naceToMm orpesieIUTh HEOOXOAUMYIO BeJTMUMHY TUIOLIA/IU COLTHUKOBBIX OMOpP SC TIpU
ce[lylOIIMX Haya/lbHbIX JaHHbIX: MaKCHMa/bHOe [jaBjieHre B KaHase cTBosia pm=300
MTlIa, HanboJibIliee 3HAYEHHE CUJIbI COITPOTUB/IEHHs OTKaTy R=PkH/20, fomnycTumMoe

yAeIbHOE JIaB/IeHre COITHUKOB Ha TPyHT qyo= 0,5 MIla. YTom 3ax0fia COIIHUKA C
BepTHKasbio 30 epad. PacuéT nMpoBecTH TpH yIJie BO3BLIIeHUs opyavst ¢=0 epad.

BapuanTs! oTBeTa:

A) [0,1-0,2] m"2;

B) [0,2-0,3] m"2;

C) [0,3-0,4] m"2;

D) [0,4-0,5] m"2.

W3 ycnoBuii obecrieueHust yCTOMUMBOCTH MPH BhICTpesie 100 MM ITYIIKH C )KECTKUM
sadeToM OTIpefe/TUTh He0OXOAUMYIO AJTUHY CTaHWH MPY CAeYIOIINX Haua IbHbIX JaHHBIX:
MaKCUMaJlbHOe JlaB/ieHre B KaHase ctBona pm=300 MIla, Beicota muHuy orags HO=1000
MM, Macca opyaust B 6oeBoM nosioxxeHnu 2000 ke, T1euo AVHaMUYeCKoH napel e=0.
BapuanTs! orBeTa:

A) [10-20] m;

B) [30-40] m;

C) [50-60] m;

D) [80-90] m;

E) [120-130] m.

W3 ycoBuit obecrieueHnst yCTOMUMBOCTY TIpH BeIcTpesie 100 MM MYIIKY € YIIPYTUM
naceTom orpesieTUTh HeoOXOUMYIO [JTUHY CTaHWH TP CTeYIOIINX Haya/bHBIX /JaHHBIX:
MaKCHUMaJ/IbHOE /IaBjieHHe B KaHasie cTBoa pm=300 MIla, HauboJibliiee 3HAU€HUE CUJIBI
conpotus/ieHus otkaty R=PkH/30, BbicoTa muHuy orust HO=1000 mm, Macca opyaus B
6oeeom nosioxkenuu 2000 ke, TIeUO AUHAMUYECKOH napel e=0.

BapuanTs! oTBera:
A) [1,0-2,0] m;
B) [2,0-3,0] m;
C) [3,0-4,0] m;
D) [4,0-5,0] m;

E) [5,0-6,0] m.
Uro Xy»Ke [/1s1 apTUIJIEpUICKOTO OpPYZKs IIPU HakKaTe?

A) Kn1eBoK;

B) Habpoc.
IMpu KaKMX yriax BO3BbILIEHUs CYIL[eCTBYET HaKOO/IbIIasi ONACHOCTh KJ/IEeBKA TIPU HaKare?

A) pmax;

B) ¢=0 2pao;
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C) 9<0 epao.

OIIK-16 - CnocofeH pazpabambiéamb HOPMAMUBHO-MEXHUUECKYI0 00KyMeHMayuo u mexHuyecKu 2pamomHo
ohopmasams u npedcmaensime pe3zyaAbmanbl HQyYHO-UCC/1e008ameAbCKUX pabom, CésA3aHHbIX CO CMPe/1Ko8o-
nywe4HbIM, apmuaeputickum U pakemHbiM opyxcuem

Ne 1
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Ne 3

Ne 4

Ne 5
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Ne 7

Ne 8

Ne 9

Bonpocbl omKpbimozo muna:

OnpezenUTh MaKCUMabHYH0 BeJIMUMHY CUJIbl CONIPOTUB/IEHNS ABIDKEHHUIO CHapsia co
CTOPOHBI Hape30B IPH CJIeYIOMIUX HadaIbHBIX JaHHBIX: Kanmubp CAY d=85 mm, Macca
cHapsizia q=9,39 ke, Macca MeTaTenbHOTO0 3apsifia w=3,32 K2, Macca OTKaTHBIX YacTei
Mo=650 ke, piuHa oTkata A=500 MM, HauabHasE CKOPOCTh cHapsima VO0=900 m/c,
MaKCUMaJbHOe /laB/ieHure B KaHasie cTBosia pmax=303 MIla, nynsHoe paBienue po=87
MTIla, nynbHoe Bpemst t0=9 Mc, My Tb CHapsifia A0 AyABHOTO MOMeHTa BpeMeHU 10=4,2 M,
ko3¢ duiiuent B.E. Cnyxorkoro ¢1=1,02, ko3dduiiueHT rnyOuHbl Hape3os ns=0,82.
Koaddurment nocnezneiictBust cunrarh o hopmyse Aptusinepuiickoro Mopckoro HUN.

OtBer fate B H.

OmnpezieUTh TIOJTHOE BpeMsl OTKaTa [ijist Kopabe/TbHOM apTH/IIEPUICKON YCTaHOBKHU.
M3BecTHO, UTO Macca OTKaTHLIX uacteit Mo=3400 ke, kanmubp d=130 mm, Macca cHapsiza
q=33,4 k2, Macca MeTaTesibHOTO 3apsifia w=10,53 ke, nynbHOe AasneHve po=90 MIla,
MaKCUMaJIbHOe JlaB/ieHre B KaHasle cTBona pmax=345 MIla, HayanbHast CKOPOCTb CHapsizia
V0=980 m/c, nnvuHa oTKata A=0,7 m.

OTtBeT fath B MC.

Ha CKoJbKO MPOIIEHTOR C/IeAlyeT U3MEHUTh 00BbEM >KUIKOCTH B TH/IPOITHEBMATHYe CKOM
HaKaTHHUKe, YTOObI TIOAHATh CTeTleHb CKaTus Ha 10%? V3BeCTHO, UTO 06beM I0I0CTH
HakaTHUKa WH=5,5 5, nyiuHa otkata A=0,7 M, 00beM )KUAKOCTH B HaKaTHUKe Woc=3,4 1,
pabouasi 1101113/ MOPINHA HakaTHUKA AH=0,2 Om/\2. JonyIiieHue: moKa3areib MOTUTPOIIBI
n=1.

OrtBeT AaTh B %.

OnpezfenuTs AaBjeHre B THAPOITHEBMAaTHUECKOM HaKaTHUKE TIPU X=A/2, eC/ii Hayua/lbHOe
nasyieHre paBHO 5 MIla, nivHa otkara A=0,5 M, cTenieHb Ckatus m=2,8, rokasaresib
MO/IATPOIILI N=1,3.

Otget gartek B MIla B BUje JeCITUYHOMN IpoOU, OKPYTTIEHHOMU /10 IeCATOTO 3HAKa.
OnpefenuTs BeJIMUUHY PaBHOEHCTBYIOLLeM CUJIbI [i/1s TIepro/ia 3aMe/I/IeHHOT0 HaKara
CTaLMOHAPHOT'0 apTU/IEPUIICKOTO OpYAusi, eC/IM Macca OTKaTHbIX uacTeid Mo=1200 ke,
nvHa oTkara A=0,89 M, myTh BeIOOpa Bakyyma pe=0,231 M, MakCUMaJibHasi CKOPOCTh
umax=1,68 m/c.

OtBet zfatb B H B BUzie 1je/10r0 yucia.

OrnipefienUTh Tipeie/IbHYI0 BeJIMUKMHY PaBHOJEMCTBYIOLEeN CU/Ibl B KOHLIe HaKaTa Jijist
TI0JIEBOTO OPYZAMSI COTJIACHO YC/IOBUIO YCTOMUMBOCTH. V3BeCTHO, UTO KO3 PULIMEHT 3araca
ycroriunBocty 1=0,8, cuna tsokectu Q6=31400 H, rineuo fencTBus Cuiibl QO
OTHOCHTE/ILHO L[eHTPa TSHKeCTH OIOphI COITHKUKA D0=3,5 M, T/1e40 [eicTBYs CUiibl Na6
OTHOCHUTEJILHO LIeHTpa TS)KeCTH OMophbl colHukKa L =3,85 m, BeicoTa iuHum orass H=0,95
M.

OrtBeTh fath B H B BUie 1]e/10r0 yuca.

OrnpefienUTh paCYéTHYO MaKCUMa/bHYIO CUTy THPABINYeCKOIO COIIPOTUBIIEHNS TOPMO3a
Hakarta @®mH max B MOMeHT BeIOOpa BaKyyma. V3BecTHO, UTo fi/iMHa oTkKata A=0,89 M,
MyTh BeIOOpa Bakyyma pe=0,231 M, pacueTHbIN yro/ BO3BbIILIEHUsT opyaust p=0 epaod,
cwia Tpenus Rf =4345 H, GyHKIWS U3MeHeHUsT CUJTbI HaKaTHUKA B OTKAaTe
I1=17,0-103+(1,76/(1,76-x))"\1,3 H.

OrtBeTb faTh B H B BUe 1]€/10r0 yuc/a.

OnpenenuTh U30BITOUHYIO CUTY HAaKaTHUKA B Hauasie Hakara. I3BeCTHO, UTo Haua/ibHast
cua HakatHuka I10=17,0-103 H, ctenieHb ckatust m=2,5, cuna Tpenus Rf =3414 H,
Macca OTKaTHbIX yacTelt Mo=1200 ke, pacueTHbIN yro/ Bo3BbIlIeHUs opyus ¢p=60 epad.

OtBets faTh B H B BU/ie 11eJI0T0 YKCIIa.

OmnpezsenUTh N30BITOUHYIO SHEPTHI0 TIPYKUHHOTO HaKaTHUKA B Hayuasie HakaTa IpH
MHHHMaJIbHOM YTJIe BO3BBIIIeHUs opyaust @min=0 epad. 13BeCcTHO, YTO HavyasbHasi CHJIa
HakatHvka I10=17000 H, navHa otkata A=0,89 M, cTerieHb CXKaTUsi m=2, CHJIa TPEHUS
Rf=4345 H.
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Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

OTBeTh Jath B J]oic B BU/IE LI€IOTO YUCTIA.
OmnpefenTh CYMMapHYIO CHUTYy TPEHUS Ha HAIIPABJISIOIINX U B YIVIOTHEHUSIX TIPHU YTJIe
BO3BBIIIeHUs opyausi ¢ =0 epad, ecnu ko3ddunmenT tpenus f=0,16, Mo=1200 ke.

OtBeTb Aath B H B BU/ie 1]e/I0r0 Uucia.

Bonpochbl 3akpbimo2o muna:

OmnpenesTUTh MaKCMaIbHOEe 3HaUeHHe TIPUBeJeHHOM CHITBI IaB/IeHHsI TIOPOXOBBIX ra3oB Ha
[THO KaHasia ctBojia PkH (MH) Tipy ciieiyroIyuX Haua/lbHBIX JaHHBIX: Kamuop CAY d=85
MM, Macca cHapsifa q=9,39 ke, Macca MeTaTesIbHOTO 3apsifia w=23,32 K2, MacCa OTKaTHBIX
yacreit Mo=650 ke, ayimHa oTKata A=500 MM, HauabHasE CKOPOCTh cHapsiga V0=900 m/c,
MaKCUMasbHOe /laB/ieHue B KaHase cTBosia pmax=303 MIla, nynsHoe fapieHue po=87
MTIla, nynbHoe Bpems t0=9 Mc, My Tb CHapsifia A0 AyILHOTO MOMeHTa BpeMeHU [10=4,2 M,
ko3 dunpent B.E. Cnyxoikoro ¢1=1,02, KoadduieHT riyorHbl Hape3oB ns=0,82.
Koaddurment nocnezneiicteus cuntarh o hopmysae ApTtusinepuiickoro Mopckoro HUN.

BapuanTs! oTBera:
A)0,9;
B) 1,2;
C) 1,5;

D) 1,85.

OnpezenUTh MakCUManabHOE MaKCUMa/bHOe YCKOpeHue (M/c2) TIpU CefyoLMX
Haua/bHBIX JaHHBIX: Kamubp CAY d=85 mm, Macca cHapsiga q=9,39 ke, Macca
MeTaTeJIbHOTO 3apsiZia w=3,32 K2, Macca OTKaTHbIX yacteii Mo=650 ke, i/iMHa OTKaTa
A=500 mm, Haua/bHast CKOPOCTh cHapsiza VO=900 m/c, MakCMMamnbHOe [laB/ieHue B KaHajie
ctBona pmax=303 MIla, nynbHOe faBieHue po=87 MIla, nynbHOe BpeMsi td=9 mc, Iy Th
CHapsifia o AYABLHOTO MOMeHTa BpeMeHu [0=4,2 m, ko3ddurment B.E. CioyxoLkoro
©1=1,02, ko3 duimeHT r1youHbl Hape3oB ns=0,82. KoaddurueHt nocneneicTeus
cuuTath o popmyse Aprtusiepuiickoro Mopckoro HUN.

BapuanTs! orBera:
A) 100-g;
B) 120-g;
C) 290-g;

D) 350-g.

OnpezfenuTbh MaKCUMa/bHYI0 BeJIMUMHY CU/Ibl COIIPOTUB/IEHHSI ABIKEHHUIO CHapsia Cco
CTOPOHBI Hape30B (H) mpy cieyroImyX HaualbHbIX JaHHbIX: Kanuop CAY d=85 mm, macca
cHapsizia q=9,39 ke, Macca MeTaTe/IbHOTO 3apsijia w=3,32 K2, Macca OTKaTHbIX YyacTel
Mo=650 ke, nyimHa oTkata A=500 MM, HauabHAasE CKOPOCTh cHapsima VO0=900 m/c,
MaKCHMaJIbHOe JlaB/ieHre B KaHase cTBosia pmax=303 MIla, nynsHoe paBnenue po=87
MIla, nynbHoe Bpemst t0=9 Mc, ITyTh CHapsifa 10 AyJbHOTO MOMeHTa BpeMeHu 10=4,2 M,
ko3ddunuent B.E. Cnyxonkoro ¢1=1,02, ko3dduruenT riaybrHs! Hape3os ns=0,82.
Kosddurment nocneneiictBys cunrars 1o popmyse Aptusuiepuiickoro Mopckoro HUUN.

BapuanTs! orBera:
A) 15000;

B) 37000;

C) 9000;

D) 4500.

OnpefenuTb CyMMapHbIit UMITY/bC OTAauu (H-c) TIpy C/ieIyIoIIMX Haya/lbHBIX JaHHBIX:
kambp CAY d=85 mm, Mmacca cHapsiza g=9,39 ke, Macca MeTaTeJIbHOTO 3apsizia w=3,32 Ke,
Macca OTKaTHBIX Yacteid Mo=650 ke, ayiHa oTkata A=500 MM, Haua/ibHasi CKOPOCTh
cHapsifa V0=900 m/c, MakcMalibHOe JiaBlieHue B KaHaste ctBosa pmax=303 MIla,
IynbHOe fiaByieHue p0=87 MIla, nynsHOoe BpeMsi t0=9 mc, yThb CHapsijia 0 AYJbHOTO
MoMeHTa BpemeHH 10=4,2 m, ko3 duumenT B.E. Cnyxoukoro ¢1=1,02, ko3ppuiieHTt
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r1yOuHbI Hape3oB ns=0,82. KoadduiyeHT nocieieficTBUsS CUUTATh 10 (hopMysie
Aptunneputickoro Mopckoro HUN.

BapuanTs! orBera:
A) 10210;

B) 13530;

C) 156500;

D) 210700.

Ne 5 W3 ycnoBuii 06ecrieueHus: HETOABWKHOCTH MPH BhICTpesie 100 MM MYIIKH C KECTKUM
nacdeTom oripesenTh HEOOXOAVMYIO BeJIMUMHY TUIOLIAM COLTHUKOBBIX OTIOP SC TIPH
C/IeIyIOLINX HauaJIbHbIX [JaHHBIX: MaKCUMa/bHOEe /1aB/ieHre B KaHase cTBosia pm=300
MTla, nortyctimoe yzenbHOe aBjieHWe COITHUKOB Ha rpyHT qy0=0,3 MIla. Yros 3axoza
COIITHUKA C BepTUKa/bio 30 epad. PacuéT rpoBeCTH 1pu yIyie BO3BLILIeHUs Opyaust ¢=0
epad.

BapuanTs! orBera:
A) [9,0-10,0] m/2;
B) [8,0-9,0] m/2;
C) [6,0-7,0] m"2;
D) [3,0-4,0] m"2;

E) [1,0-2,0] m/2.

Ne 6 W3 ycnosuii obecriedeHrst HETIOABWKHOCTH TIpH BeICTpesie 100 MM MYIIKK C YIIPYTHM
naceTom orpesieTUTh HeOOXOAUMYIO BeJIMUMHY TUIOIIAAN COIIHUKOBBIX OTOp SC MpU
C/IefyIOLIMX Haua/bHBIX JJaHHBIX: MaKCUMa/bHOe [jaB/leHue B KaHasle cTBosia pm=300
MIla, Haubosbillee 3HAYEHUe CUJTb COTIPOTUB/IEHUSI OTKaty R=PkH/20, nonyctumoe
yAebHOe JlaBleHNe COIIHUKOB Ha I'pyHT qy0= 0,5 MIla. Yros 3axofia COIIHUKA C
BepTHKasbto 30 2pad. PacuéT npoBecTH NpH yIvie BO3BbIlIeHUs opyaus ¢ =0 2pad.

Bapuants! oTBeTa:
A) [0,1-0,2] m"2;
B) [0,2-0,3] m"2;
C) [0,3-0,4] m"2;

D) [0,4-0,5] m"2.

Ne 7 W3 ycnoBuii obecrieueHust yCTOMUMBOCTH MPH BhICTpesie 100 MM ITYIIKH C )KECTKUM
sadeToM OTIpefie/TUTh HeoOXOIUMYIO JTUHY CTAaHWH MPH CAeYIOIINX HauaTbHbIX JaHHBIX:
MaKCUMaJlbHOe JlaBjieHre B KaHase ctBona pm=300 MIla, Beicota muHauu orag HO=1000
MM, Macca opyzusi B 6oeBom rosioxxeHun 2000 ke, Tijieuo AuHaMHUYe CKoi 1apel e=0.

BapuaHThI OoTBeTa:
A) [10-20] m;
B) [30-40] m;
C) [50-60] m;
D) [80-90] m;

E) [120-130] m.

Ne 8 W3 ycoBuit obecrieueHnst yCTOMUMBOCTY TIpH BeIcTpese 100 MM MYIIKY C YIIPYTUM
nacdeToM orpesieTUTh HeoOXOUMYIO [JTUHY CTaHWH TP CIeAYIOIINX Haya/IbHBIX JaHHBIX:
MaKCHUMaJIbHOE /IaBjieHHe B KaHasie cTBoa pm=300 MIla, HauboJiblliee 3HAUEHUE CUJIBI
COMpOoTUBJIeHUst 0TKaTy R=PkH/30, BbicoTa mvuHUU orHst HO=1000 MM, Macca opyzust B
6oeBom nosioxkenuu 2000 ke, TI€UO AUHAMUYECKOH napei e=0.
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Ne 9

Ne 10

BapuaHThbl oTBeTa:
A) [1,0-2,0] m;
B) [2,0-3,0] m;
C) [3,0-4,0] m;
D) [4,0-5,0] m;

E) [5,0-6,0] m.
Yro Xy>Ke [/ apTUIJIEPUACKOTO OPYAWs TP HakaTe?

A) K1eBOK;

B) mabpoc.
ITpu KakKX yI/iaxX BO3BBIIIEHHUS CYII[eCTBYET HAUOOIbIIIas OTIACHOCTh K/IeBKA MPHU HaKaTe?

A) pmax;
B) ¢=0 epao;

C) ¢<0 2pao.

OIIK-9 - Cnocoben ocyujecmenssmb npogheccuoHabHyI0 desimenabHOCMb 8 c(hepe npoeKmMupoeaxusi,
npou3eo0cmea U UcnbIMaHus opyycus U cucmem 800pyHceHUsl, 8 MOM Huc/e C y4emom SIKOHOMUYECKUX,
npaeoebix, IK0/A02UUECKUX U COYUA/IbHbIX 02PaHUu4eHUll U HOpMamueos

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Bonpocbl omKkpbimozo muna:

OrnpefieIMTh MaKCMMaJbHYIO BeJIMUKMHY CUJ/Ibl COTIPOTHB/IEHUS [IBIDKEHUIO CHapsiZia Co
CTOPOHbBI HAPE30B MPU CJIEYIOUIUX HAaYa/IbHBIX JaHHBIX: Kanubp CAY d=85 mm, Macca
cHapsiza q=9,39 ke, Macca MeTare/IbHOTO 3apsija w=3,32 K2, Macca OTKAaTHBIX YacTei
Mo=650 ke, nyiuna otkata A=500 mm, HauasbHasi CKOPOCTh cHapsga VO0=900 m/c,
MaKCUMaJsbHOe JjaB/ieHue B KaHase cTBosia pmax=303 MIla, nynsHoe faBieHue p0=87
MTIla, nynbHoe BpeMmst t0=9 Mc, NIyTh CHapsiAia A0 AyAbHOTO MOMeHTa BpeMeHU [10=4,2 M,
ko3¢ durment B.E. Cnyxoukoro ¢1=1,02, ko3bdurpieHT rmyonHsI Hape3oB ns=0,82.
KoaddunmeHT nocnenelictBus cuurats 1o opmyse Aptusuiepuiickoro Mopckoro HUN.

OrtBeT AaTh B H.

OrpeziennUTh MOJTHOE BpeMsi OTKara /sl KopabesbHOW apTH/IepUHACKON YCTaHOBKH.
W3BecTHO, uTO Macca oTKaTHbIX uacteit Mo=3400 ke, kanubp d=130 mm, Macca cHapsizia
q=33,4 k2, Macca MeTaTeIbHOTO 3apsifa w=10,53 ke, KynbHOe AaBneHue po=90 Mlla,
MaKCUMasbHOe JlaB/ieHre B KaHase cTBosia pmax=345 MIla, Haua/ibHasi CKOPOCTb CHapsifia
V0=980 m/c, npnvHa otkata A=0,7 M.

OtBer fatb B MC.

Ha ckoJTbKO MpOLIEHTOB C/ielyeT U3MEeHUTh 00BEM XKHUJKOCTH B T'HIPOITHEBMATHUe CKOM
HaKaTHUKe, YTOObI TTOJHATL CTereHb cxkatus Ha 10%? M3BecTHO, UTO 00HEM TTO/IOCTH
HakatHUKa WH=5,5 4, ayvHa otkata A=0,7 M, 00beM >KUJKOCTH B HakKaTHUKe Waic=3,4 1,
paboyast TIoIaAb TOPIIHS HakaTHUKA AH=0,2 Om/\2. [loryiiieHne: TIoKa3aTesib TOUTPOIBI
n=1.

OnpezieUTh AaBaeHNE B THAPOITHEBMAaTHUECKOM HaKaTHUKE TIPH X=A/2, eC/I Haua/IbHOe
naByieHre paBHO 5 MIla, nivHa oTkara A=0,5 M, cTernieHb CKaTusg m=2,8, mokasaresib
ronurpons! n=1,3.

OrtBet fatb B MIla B Bujie AeCATUYHOM APOOU, OKPYIJIEHHOH /10 AeCATOro 3HaKa.
OrnpefieIUTh BeJIMUKMHY PaBHOJENCTBYIOLLEM CUJTBI [J1s TIepUoja 3aMeIeHHOTO HakaTa
CTalL[MOHAapHOTO apTU/JIEPUIICKOTO OPY/Ms, eC/IM Macca OTKaTHbIX yacteit Mo=1200 ke,
JyiuHa otkara A=0,89 M, nyTh BeIOOpa Bakyyma pe=0,231 M, MakCUMaJibHasi CKOPOCTb
umax=1,68 m/c.

OrtBeT gaTth B H B BUJIE 11€10T0 YUC/IA.

OrnipefieNIUTh TIpe/ie/IbHYI0 BeJTMUMHY PaBHO/IEHCTBYIOIeH CU/Ibl B KOHLIe HaKaTa Jijist
T10JIEBOTO OPY/USi COTJIaCHO YCJOBUIO YCTOMUMBOCTU. 3BeCTHO, UTO KO3 @ULIMEHT 3araca
ycroiumBocty n=0,8, cuna Tspkectrt Q6=31400 H, Ttedo fneiictBust critbl Q6
OTHOCUTE/TLHO 1[eHTPa TsDKeCTH OTOpPhI CoTHUKa D0=3,5 M, T1euo feicTBus crutbl Na6
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Ne 8
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Ne 10

Ne 1
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OTHOCHUTEJILHO 1IeHTPa TSHKeCTU OTopbI coliHuKa L=3,85 M, BeicoTa muHuu oras H=0,95
M.

OtBets faTh B H B BUJie 11eJI0r0 YnCJIa.

OrnpefienUTh paCYéTHYO MaKCUMa/bHYIO CUTy THPABINYeCKOIO COIIPOTUBIIEHNS TOPMO3a
Hakarta @®mH max B MOMeHT BeIOOpa Bakyyma. V3BecTHO, UTo /iyiMHa oTKata A=0,89 M,
MyTh BbIOOpa Bakyyma pe=0,231 M, pacueTHbIN yro/ BO3BbIILIEHUsT opyaust p=0 epaod,
cwa Tpenust Rf =4345 H, GyHKIWS U3MeHeHUsT CUJTbI HaKaTHUKA B OTKaTe
I1=17,0-103+(1,76/(1,76-x))"\1,3 H.

OrtBeTb JaTh B H B BUJe 1]€/10r0 ymnc/a.

OnpenienuTh U30BITOUHYIO CUTY HAaKaTHUKA B Hauasie Hakara. I3BeCTHO, UTo Haua/ibHast
cuia HakatHuka I10=17,0-103 H, ctenienb oxkatust m=2,5, cuna Tpenus Rf =3414 H,
Macca OTKaTHbIX yacTelt Mo=1200 ke, pacueTHBIN yroj Bo3BbIllIeHUs opyus ¢p=60 epad.

OtBetsb faTh B H B BU/Ie L|e/I0r0 YUC/Ia.

OnpenenuTs N30BITOUHYIO SHEPTUIO TIPY>KWHHOTO HAKaTHHKA B Hauasie HakaTa Tpy
MHHHMaJIbHOM YIJIe BO3BBIIIeHUs opyust @min=0 epad. 13BeCcTHO, YTO HavyasbHasi CHIa
HakatHuka I10=17000 H, nnvHa otkata A=0,89 M, cTeTieHb CKaTUsi m=2, CHJIa TPEHUs
Rf=4345 H.

OtBets fath B [ B BUJE 1|e/I0r0 Yuca.

OnpefenuTb CYMMapHYIO CUJTY TPEHUs Ha HallpPaB/SIIOIIMX U B YIUVIOTHEHUSIX TIPU yIJie
BO3BbIIIEHUs opyaus ¢ =0 epad, eciu KosbdurmeHT Tpenus f=0,16, Mo=1200 ke.

OtBets faTh B H B BUJie 11eJI0T0 YKCIIa.

Bonpocbl 3akpbimoz2o muna:

OnpefenuTs MakCUMalbHOe 3HaueHue MpUBeZileHHOW CUJTBI [iaBJieHUsl TTIOPOXOBLIX Ta30B Ha
[THO KaHasa ctBosia PkH (MH) ripy cliefyIoIyX HavyaabHBIX AaHHBIX: Kamuop CAY d=85
MM, Macca cHapsizia q=9,39 ke, Macca MeTaTebHOTO 3apsifa w=3,32 K2, MacCca OTKaTHbIX
yacteii Mo=650 ke, ayiuHa oTkata A=500 MM, Haua/bHast CKOPOCTh cHapsga VO0=900 m/c,
MaKcHUMasibHOe iaB/ieHue B KaHasie cTBojia pmax=303 MIla, nynbHoe fjaBneHue po=87
MTla, nynbHoe Bpems t0=9 Mmc, NyTh CHapsiAia A0 AyAbHOTO MOMeHTa BpeMeHU 10=4,2 M,
ko3¢ duiment B.E. Cnyxorkoro ¢1=1,02, ko3dduiipeHT rnybuHs! Hape3os ns=0,82.
KosddurmenT nocneneticTBrs cunrars 1o popmyse Aptusuiepuiickoro Mopckoro HUU.

BapI/IaHTLI oTBeTa.
A)0,9;
B) 1,2;
Q) 1,5;

D) 1,85.

OrnpeseIMTh MakCMMaabHOE MaKCMMaJlbHOe YCKOpeHue (M/c2) MpU ClleAyIoLmX
Haua/IbHbIX JaHHbIX: Kamubp CAY d=85 mm, macca cHapsiza g=9,39 ke, macca
MeTaTe/ILHOTO 3apsiZia w=3,32 Ke, Macca OTKaTHbIX yacteid Mo=650 ke, i/TMHa OTKaTa
A=500 mm, HauabHasi CKOPOCTh cHapsizia VO=900 m/c, MakcuMasbHOe JiaBieHue B KaHase
ctBosia pmax=303 MIla, nynsHoe naBneHue po=87 MIla, nynbHoe BpeMs t0=9 mc, IyTh
CHapsijia o AyJIbHOTO MOMeHTa BpeMeHU 10=4,2 m, ko3dduiirent B.E. Ciyxoiikoro
©1=1,02, xo3ddurenT rybuHb! Hape3oB ns=0,82. KoadduimenT nocneneicTeys
cuutath no dhopmysne Aptunnepuiickoro Mopckoro HUN.

BapuaHThbI oTBeTa:

A) 100-g;

B) 120-g;

C) 290-g;

D) 350-g.

OmnpefesMTh MaKCMMaIbHYIO BeJIMUMHY CHJIBI COTIPOTHUB/IEHHS ABYKEHHUIO CHapsizia co

CTOpOHbI Hape30B (H) TNpu C/IeAyIOIMX HaualbHbIX aHHbIX: Kaaubp CAY d=85 mm, macca
cHapsza q=9,39 ke, Macca MeTarenbHOTO0 3apsifa w=23,32 Ke, Macca OTKaTHBIX YacTei
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Mo=650 ke, nyiuHa otkara A=500 mm, Haua/ibHasi CKOPOCThb cHapsiga VO0=900 m/c,
MaKCUMaJsbHOe JlaB/ieHue B KaHase cTBosia pmax=303 MIla, nynsHoe AaBieHue p0=87
MTIla, nynbHoe BpeMmst t0=9 Mc, yTh CHapsiAia A0 AyAbHOTO MOMeHTa BpeMeHU [10=4,2 M,
k03¢ durent B.E. Cnyxoukoro ¢1=1,02, ko3bdurreHT rmyonHsl Hape3oB ns=0,82.
Kosddunment nocnegeiicteus cuntath no hopmysne Aptusiiepuiickoro Mopckoro HUU.

BapI/IaHTbI oTBeTa.
A) 15000;

B) 37000;

C) 9000;

D) 4500.

Ne 4 OnpezieUTs CyMMapHbIii UMIY/IbC OTAauu (H:-C) Ipy c/ieiyIoIMX Hauya/IbHbIX [JaHHbIX:
kambp CAY d=85 mm, macca cHapsizia q=9,39 ke, Macca MeTaTesIbHOTO 3apsizia w=3,32 Ke,
Macca OTKaTHBIX uacteir Mo=650 ke, fyivHa oTkata A=500 mm, Haua/ibHast CKOPOCTh
cHapsza V0=900 m/c, makcuMasibHOe JaBjieHue B KaHajie ctBosia pmax=303 MIla,
IynbHOe AaeyieHue p0=87 MIla, nynbHoe BpeMst t0=9 Mc, MyTb CHapsifia A0 AyAbHOTO
MOMeHTa BpemeHH 10=4,2 m, ko3dhduiment B.E. Cnyxonkoro ¢1=1,02, koadduieHTt
ry6uHbI Hape3oB ns=0,82. Ko3dbduimeHT nocieeliCTBYs CUUTATh 10 opmyIie
Aptunneputickoro Mopckoro HUU.

BapI/IaHTbI oTBeTa.
A) 10210;

B) 13530;

C) 156500;

D) 210700.

Ne 5 W3 ycoBuit obecrieuenvst HEMOABWKHOCTH MU BeIcTpesie 100 MM MYIIKU € KECTKUM
nacdeTom oripesenTh HEOOXOAVMYIO BeJIMUMHY TUIOLIA/IM COLTHUKOBBIX OTIOP SC TIPH
C/lelyrOIIMX Haya/IbHBIX [JaHHBIX: MaKCUMa/bHOE [iaB/leHue B KaHase cTtBosia pm=300
MTla, noriyctimoe yzenbHOe aBjieHWe COITHUKOB Ha rpyHT qyd=0,3 MIla. Yron 3axoza
COIITHUKA C BepTUKa/bio 30 epad. PacuéT rpoBecTH 1pu yIyie BO3BLILIEeHUs Opyaust ¢ =0
epad.

BapuanTs! orBera:
A) [9,0-10,0] m"2;
B) [8,0-9,0] m"2;
C) [6,0-7,0] m"2;
D) [3,0-4,0] m"2;

E) [1,0-2,0] m"2.

Ne 6 U3 ycnosuii obecriedeHrsi HETIOABWKHOCTH TIPH BeICTpesie 100 MM MYIIKK C YIPYTUM
nacderom orpesie/TUTh HeOOXOAUMYIO Be/IMUMHY TUIOIIAN COIIHUKOBBIX OTOP SC MpU
C/Ie[yIOLIMX Haua/lbHBIX JaHHbIX: MaKCMMa/bHOe [jaB/leHue B KaHase cTBosia pm=300
MIla, Hanbosblilee 3HaYeHNe CUJIbI COTIPOTHB/IEHHs OTKaTy R=PkH/20, [onycTumoe
yAebHOe /laBleHNe COLIHUKOB Ha I'pyHT qy0= 0,5 MIla. Yros 3axofa COIIHUKA C
BepTHKa/bio 30 2pad. PacuéT nmpoBecTy NpH yIvie BO3BbILIeHUs opyaus ¢=0 2pad.

BapI/IaHTbI oTBeTa.
A) [0,1-0,2] MA2;
B) [0,2-0,3] m"2;
C) [0,3-0,4] M"2;

D) [0,4-0,5] m"2.
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Ne 7

Ne 8

Ne 9

Ne 10

W3 ycioBuii obecrieueHust yCTOMUMBOCTH TIpU BhIcTpesie 100 MM MyLIKH C )KECTKUM
nacdeTom oripesenUTh HEOOXOAUMYIO IJTMHY CTaHUH TPU CIeAYIOLIMX Haua/lbHbIX JaHHBIX:
MakKCcUMasbHOe JlaBjieHre B KaHane ctBona pm=300 MIla, Beicota muHuu orass HO=1000
MM, Macca opyaus B 6oeBom nofiokeHun 2000 ke, Ti7ie4o JUHAMUUeCKO# rmapbl e=0.
BapuaHTh! oTBeTa:

A) [10-20] m;

B) [30-40] m;

C) [50-60] m;

D) [80-90] m;

E) [120-130] m.

W3 ycnoBuii o6ecrieueHust yCTOMUMBOCTH MPU BhIcTpesie 100 MM MYIIKH C YIIPYTUM
JadeToM OTIpefie/TUTh He0OXOAUMYIO IJTHHY CTAaHWH MPY CAeYIONINX HauaIbHbIX JaHHBIX:
MaKCHMaJbHOe JjaB/ieHue B KaHase ctBosia pm=300 MIla, Haubosbliiee 3HaU€HUE CHJIBI
conpoTtuBiieHust oTkaty R=Pkn/30, BeicoTa muanM orust HO=1000 mm, Macca opyzivs B
6oeBom nonoykerny 2000 ke, TI€UO JTUHAMIYECKOU Tapel e=0.

BapuanTs! oTBeTa:

A) [1,0-2,0] m;

B) [2,0-3,0] m;

C) [3,0-4,0] m;

D) [4,0-5,0] m;

E) [5,0-6,0] m.
Uro Xy»Ke [/1s1 apTUI/IepUICKOTO OpYAKs TIPU HakaTe?

A) K1eBOK;

B) Habpoc.
IMpu KakKX yraax BO3BBIMIEHUS CYI[eCTBYeT HauOO/IbIasi OMIAaCHOCTh K/IEBKA TIPU HaKare?

A) pmax;
B) ¢=0 epao;

C) ¢<0 epao.
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