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JIUCT COI'JIACOBAHUA
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPETUYECKUE OCHOBEI B3PLIBATEJIEN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-11 — crnocoOHOCTE OpPHUEHTHUPOBAThHCA B TPOOJEMHBIX CUTYallUsX W PpellaTh CJIOXKHBIE BOIPOCHI
TIPOEKTUPOBAHUS, TIPOU3BOZICTBA, UCITLITAHUS W SKCIITyaTallii OOETNpUIIacoB U B3PhIBATe/Iel pa3/IMUHOTO TUTIA
Y Ha3HaueHust

IICK-13 — crnoco6HOCTh OpHUEHTUPOBAThCSI B MHOTOOOpa3uy JUHAMWYECKUX BO3ZIEMCTBUI Ha pa3/MuHbIe
B3pbIBaTe/IM Ha BCeX 3Tanax ux (QyHKI[MOHUPOBAHUS U SKCIITyaTaluu

TTCK-16 — crocobHOCTh MPUMEHSITH OCHOBHBIE METO/[bl PACUETa CUCTEM TIPe/JOXPAHEHHsI B3phIBaTe/IeH

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
OIIK-11

3HAHUA:

MpOaHaIM3MpOBaTh U OL|eHWUThb CHJIbl, [IeMCTBYIOIMEe Ha JieTalyd B3pbIBaTessl B Pas3/MUHbIX YC/IOBHUSIX
3KCIuTyaranyu (ciay>kebHoe oOpallieHHe, BLICTPesT, TPAeKTOPHSI);

YMeHusi:

COCTaB/ieHe MaTeMaTHueCKUX Mojiernield ABWKeHUsI B MeXaHU3Max B3pbIBaTesiei;

HABbIKU:

MIPYUHLMIIEL  BBINIOJIHEHUsS] Ppa3/WYHbIX (YHKLMOHANBHBIX 3ajad MeXaHW3MaMU W yCTpoWCTBaMu
B3pbIBaTe/eN.

IICK-13

3HAHUA:

BO3MO)XHOCTUA BBITIOJIHEHWSI YCTPOMCTBAMM M MeXaHW3MaMH B3pbiBaTesie, TpeOyeMbIX OT HUX
(YHKLIMOHATBHBIX CBOMCTB;

YMeHus:

[pOaHaIM3MpoBaTh U OL|eHWUTb CH/Ibl, [IeMCTBYIOIME Ha JieTalyd B3pblBaTessl B Pas/MUHbIX YC/IOBHUSIX
3KCIUTyaranyu (cay>kebHoe oOpairieHHe, BLICTPesT, TPAeKTOPHs);

HABbIKU:

OpUEHTHPOBaHUS B MeXaHM3Max M YCTPOMCTBax yMpaB/sIOLMX CUCTEM pa3/IMUHOrO Ha3HaueHus, UX
KPUTUUECKOTO aHa/n3a U BO3MO)KHBIX HarlpaB/ieHU UX COBePILIeHCTBOBaHMUS.

IICK-16

3HAHUA:

0Cc00eHHOCTH TIOCTPOEHHsI U TIPUHLMIBLI (YHKUUOHUPOBAHUS AaBTOHOMHBIX HWH()OPMAalMOHHBIX U
YHPaB/IAOLMX CUCTEM, B YaCTHOCTHM B3pbIBaTesield U COCTaB/SIOLIMX €r0 YCTPOWCTB U MeXaHW3MOB, YC/IOBUS
(GYHKLIMOHUPOBaHKS B3pbIBaTe el pa3/IMYHbIX 00eMpUIacoB U YC/IOBUS CIy»XeOHOTO oOpalljeHus;

YMeHus:

COCTaB/IsITh MareMaTh4yeckve Mogenu (YHKLMOHMPOBaHHS MeXaHU3MOB W YCTPOMICTB B3pblBaTesiel,
TMPOL{ECCOB, TIPOMCXOASAIINX B HUX, @ TAK)Ke aHaM3UPOBaTh 3TH MPOLIECCHI C LIe/IbI0 pa3paboTKH MpaKTHUeCKUX
PeKOMeH/JALIMH 110 NTPOEKTHPOBAHMIO MEXaHU3MOB U CXeM pa3/IMUHbIX THIIOB B3phIBaTeel;

HABbIKU:

COCTaB/ieHe MaTeMaThieCcKUX Moferneild BIKeHUS B MeXaHU3Max B3pbIBaTesei.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynryivia TEOPETUYECKUWE OCHOBBI B3PBIBATEJIEM siBnisteTcst AUCLATUTAHON
o0s13aTeIbHOM yacTu 6;10Ka 1 mporpamMMbl IOATOTOBKY 10 HanpasieHuto 17.05.01 Boenpunachi u
é3pbleamenu.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
NMH®OPMAIIMOHHBIE TEXHOJ/IOTUN n IMPOI'PAMMMUWPOBAHMUE, DU3UKA,
COIIPOTUB/IEHUE MATEPUAJIOB, BBICIIASI MATEMATHUKA, TEOPETUYECKAS{
MEXAHUKA, JIEKTPOTEXHUKA U JJIEKTPOHUKA, MATEMATUYECKHWE METO/bI B
MEXAHUWKE, OCHOBBI T'OPEHUMSI U B3PbIBA, TEOPUSA MEXAHMW3MOB M MAIIIUH,
BBEJEHUNE B CIIEITNMAJ/IBHOCTB, YYEBHO-TEXHOJ/IOTUYECKAS ITPAKTHKA,
MATEPUAJIOBEAEHUE N TEXHOJIOTY KOHCTPYKIIMOHHBIX MATEPUAJIOB.

CopepkaHue [UCLIMIIZIMHBI  SIBJISIETCS OCHOBOW fyis  ocBoenusi gucturuiid: BPEMEHHBIE
YCTPOHUCTBA, JATUMKN WHTEPBAJIOB BPEMEHU 11 YCTAHOBOUHBIE YCTPOMCTBA,
JUATHOCTHUKA CHUCTEM VYIIPABJIEHUS, KOHCTPYKTOPCKO-TEXHOJ/IOTUYECKASA
IMMPAKTUKA, METO/IbI MCITBITAHUM B3PBIBATEJ/IEV], MUKPOJ3/IEKTPOMEXAHUYECKUE
CUCTEMBI B3PBIBATEJ/IEN, MPEJIUIVIOMHASI ITPAKTUKA, ITPOEKTUPOBAHUE U
KOHCTPYVPOBAHHUE B3PBIBATEJ/IEM, TIPOEKTUPOBAHUE W MOJE/IMPOBAHUE
9/TEKTPOMEXAHUYECKHNX B3PBIBATEJ/IEN, IMPOEKTUPOBAHUE U MOJE/TUPOBAHUE
JJIEKTPOHHBIX B3PBIBATEJIEV], CEHCOPHBIE CHUCTEMBI B3PBIBATEJIEN],
CHEIVAJIBHBIE BOITPOCHI ITPOU3BO/ICTBA B3PBIBATE/IEN, UMCJ/IEHHBIE METO/bI
MO/JAE/INPOBAHUSA ITPOLHECCOB, DOOPEKTUBHOCTD N HAJJEJKHOCTD, OIITUYECKASA N
KBAHTOBAA JJIEKTPOHUKA B CHUCTEMAX YIIPABJ/IEHUSA, NMHXXEHEPHOE
IMPOTOTUIIMPOBAHUVE N IIN®POBBIE TEXHOJ/IOI'MA ITPOU3BO/ICTBA.

ITpeaBapuTebHBIE KOMITETeHLIMH, ChOpMHPOBaHHEIE ¥ 00yUaroIierocs A0 Havyana U3yyeHus AUCLUTUIHBL:

¢ OIIK-1 — CriocobeH NOHUMATh 1IeJIH U 3aJ]aul UH)XXEHEPHOU JIesITe/TbHOCTH B COBPEMEHHOH Hayke U
TIPOU3BO/CTBE

¢ OIIK-11 — CrniocobeH 0OpUeHTUPOBAThLCS B TIPOOJIEMHBIX CUTYAl[USX M PEIIaTh CI0XKHbIE BOTIPOCHI
TIPOEKTUPOBAHWSI, TPOU3BOZCTBA, UCTILITAHUS 1 IKCTITyaTal[ii O0eTpHUITacoB 1 B3phIBaTe/iel pa3TMuyHOro
TUIA ¥ Ha3HaYeHusl

¢ OIIK-2 — CrniocobeH camMOCTOSATeTEHO IPUMEHSITh TIPHOOpeTeHHbIe MaTeMaThyecKue,
eCTeCTBeHHOHay4Hble, COLIMabHO-3KOHOMHUYeCcKHe 1 podeccroHa bHble 3HAHUS /151 pellieHust
VH)KeHEePHBIX 3a/1a4

¢ OIIK-3 — CrniocobeH MOHUMATh CYI[HOCTh U 3HAUeHHe WH(OPMAIIMKU B Pa3BUTHA COBPEMEHHOTO
MH(OPMAIMOHHOTO 00I1IeCTBa, 0CO3HABATh OMACHOCTH U YTPO3bl, BO3HHUKATOILHE B ITPOL{eCCe 3TOT0
pa3BuTHSs, COOMIOATh OCHOBHBIE TPeOOBaHMsI MHPOPMALIIOHHOM 6e30MacHOCTH, B TOM YHC/Ie 3allUThI
roCyZapCTBEHHOM TalHbI

¢ OIIK-6 — CriocobeH UCMO0/Ib30BaTh B MH)KEHEPHOU /1eATeTbHOCTA METO/[bI, CLIOCOOBI 1 Cpe/iCTBa
ToJTy4YeHHs], XpaHeH!s1, epepaboTKy MHGOPMAL[MH C UCII0Ib30BaHWEM COBPEMEHHBIX MH(OpPMaIOHHbBIX
TeXHOJIOTUH

¢ OIIK-7 — CrniocobeH aHaIM3UPOBaTh TEKYITee COCTOSIHUE U TEHEHIUY Pa3BUTUS OPY>KUS U CUCTEM
BOODY>KEHUSI

¢ OIIK-8 — CrniocobeH MOHMMAaTh TIPUHLIUIILI pab0TEl COBPeMEeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTO/b30BaTh X JJIs pellleHus 3a/iad rpodeCcCUOHaNbHON JesiTeTbHOCTH

e [T1K-94 — cniocobeH K ymnpap/eHH0 HH($opMaLyel U JaHHBIMH, TIOUCKY UCTOUHHMKOB HH(OpPMaLu U
JJAHHBIX, BOCIIPUSTUIO, aHa/IU3y, 3allOMUHaHKIO U Ilepejjade HH(POPMALIMK C UCII0/b30BaHKeM L{U(PPOBbIX
CpeJiCTB, a TAaKXKe C TIOMOIIBI0 aTOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3IUYHBIX HCTOYHHKOB
JAHHBIMU C 11e/b10 3¢ QeKTUBHOTO MCII0/IH30BaHUs TI0/TyUYeHHOW HH(OPMAaLUK AJIs pelleHus 3aa4

¢ [ICK-14 — CriocobeH MpoeKTUPOBaTh U KOHCTPYHUPOBATh B3PLIBATE/H PA3/TUUHOTO Ha3HAYEHHUSI

e [ICK-15 — CriocobeH 1eMOHCTPUPOBATh 3HAHUS TIPUHLUIIOB JeHCTBUSI B3PhIBATe/Ie U UX
(YHKI[MOHUPOBaHUS

e TICK-17 — CriocobeH pacCunThIBaTh OTHEBBIE U MMPOTEXHUUECKHE I1eNH B3phIBaTe el

¢ YK-6 — CriocobeH orpefie/isiTh ¥ peaTn30BbIBaTh MPUOPUTETHI COOCTBEHHOM /1eITETBHOCTH U CTIOCOOBI
ee COBepLIeHCTBOBAHMS HA OCHOBE CaMOOLIeHKH U 00pa30BaHuUsl B TeUeHHe BCeH KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fenoB ¥ AUJaKTHYECKUX eIHHHILY

BCEI'O

AyguTOpHBIe 3aHATHS

B KOHTAKTHOMH

bopme

BCETO

Jlekuuun

IIpakTHUecKHe
3aHATHSA

CamocrosiTe/IbHasA
pabora crygeHToB

®dopmupyemast
KoMneTeHus, %

OIIK-11

IICK-13

IICK-16

Pa3gen 1. B3pbiBare/ib KakK aBT uHdopmary "
ynpae/sionas cucrema. 1.1 OcHOBHbIe TOHATHSI 06 aBTOHOMHBIX
MH(OPMALIMOHHBIX U YIPAB/ISIOLIUX CUCTEMAaX ¥ X CTPYKTYDHbIE CXeMBbI.
1.2 TexHuueckue TpeGOBaHl/Iﬂ K COBpeMeHHBIM aBTOHOMHbIM
MHGOPMALIMOHHBIM U YTPAaB/SIOLMM cucTeMaM. 1.3 B3pbiBaresbHoe
YCTPOWCTBO - THUIOBAsi aBTOHOMHast MH(OPMAL{IOHHAs U YTIPaB/IsOLast
CHCTeMa; CTPYKTYpPHasi CXeMa B3DPbIBaTeIbHOTO YCTPOHCTBA M Ha3HAUeHHe
3/1eMEHTOB CTPYKTYPHOM CXeMbl.
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Pa3pen 2. OCHOBHBIE NOHATHSA TEOPHH aBTOMAaTHYeCKOT0 yIPaB/IeHHs].
2.1 TIpMHLMIIBI lefiCTBUS CUCTEM YTIpaB/IeH sl U CUCTeM aBTOMaTHueCKoro
perynupoBaHHst; MO/Je/IM AMHAMUYeCKHX U CTaTHYecKHX cucteM. ITonsitue
COCTOSIHMSI UHAMUYECKHX CUCTeM. YPaBHeHHe COCTOSTHUS JINHEIHbIX
cucreM. JIMHeapu3alys ypaBHeHUH cocTosiHus. I1puMepsl ypaBHeHui
cocTosiHusA cucTeM. 2.2 Tlepesarounble QyHKLMM 1 UX OIpe/ieieHre 1o
yPaBHeHHsIM COCTOsHUsL. ITepexo/iHble TIPOLIeCChl U CTaTHYeCcKHe OLIHOKI
aBTOMATHUeCKMX CHCTeM yrpas/eHus. 2.3 YacToTHele XapaKTepUCTHKH
HernpepeIBHBIX U JIMCKPETHBIX cucTeM. ITpuMephl pacyéTa 4yaCTOTHBIX
XapaKTepUCTHK.
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Pazpen 3. Cuiibl U Apyrue Bo3jeicTBHs, BOSHUKAKIIHE H
AeiicTByIOIMe Ha GoenpHIACchl H MeXaHU3MbI B3pbIBaTe/Iel B
cnyxeGHoM obpaienun. 3.1 BubpauoHHsle, yiapHble U
KBA3HMCTaTHYeCKHe BO3/|efiCTBUS. YCKOPeHHsI TIPH MepeBo3Ke Pas3TIMuHbIMU
BU/laMM TpaHcropra. Onpe/ie/ieHe YCKOPeHHMsl CHapsi/ia MPU MaZileHnH Ha
JKeCTKYIO0 M MATKY10 nperpa/ibl. Onpe/ie/ieHre MaKCUMabHbIX
TiepeMelIleHHi B 0CeBbIX MHEPLMOHHBIX MeXaHU3MaXx B3pbIBaTe/IeH.
Kauenne cHapsizia 1o HaK/IOHHOM TI0ckocTH. OLleHKa KacaTe/lbHbIX U
LIeHTPOOEXKHBIX CHJI, BOSHUKAIOLIUX MPY KaueHuH. 3.2 3eMHasi atMochepa
u ee cBoiicTBa. CTpyKTypa arMocdepsl. CBefieHus o Tporocdepe,
crparocdepe 1 noHochepe. Temreparypa, BIaKHOCTb U [JaB/IeHHe
BO3/IyXa B Pa3/MUHBIX CJIOSIX aTMOC(epbl. MOPCKHe YCIOBHS: TyMaH,
TemriepaTypa oKpysatoleii cpezibl. Tporueckue ycnosusi, Kocmuyeckue
ycioBusi. BnusiHre aTMOC(epHbIX 1 KOCMHUYeCKHX yC/IOBHil Ha
6e30racHOCTb 1 6e30TKa3HOCTh AeHCTBHs B3pbiBaTeneil 3.3 dusnueckue
BO3/7leiiCTBYS Ha 0OBEKT B C/Ty’)KeGHOM 00palljeHUH U Ha TPaeKTOPHH.
DneKTpu3alysl, KHHeTUUeCKHUiA HarpeB, U3MeHeHHe YPOBHsI KOCMUYeCKOM
1 CONHEYHOH pafiyialiiy. DIeKTPOCTaTHUeCKHe U 3N1eKTPOMarHUTHbIe
HaBOZKH. XapaKTePUCTUKH 3THX (paKTOPOB.
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Pamen 4. dneMeHTBI Teopuu KoJsieGaHui TNIPUMEHHTE/IbHO K 3a/iayam,
BO3HUKAKIIHUM IIPH NPOEKTUPOBAHUY ME€XaHHU3MOB U yCTpOﬁCTB
B3pbiBaresei. 4.1 KonebarenbHble cuctembl. CBOGO/HbIE 1
BbIHY)X/I€eHHbIe KojiebaHust B CUCTeMaXx. Onpe,qeneﬂne COOCTBEHHBIX U
PE30HAHCHBIX YaCTOT TUITOBBIX KojiebaTesibHBIX crucTeM. BrusiHue cu
COTIPOTHUBJ/IEHHUS Ha KojiebaresibHbIe rapamMeTpsl. BpeMeHHLIe, cba3om,le u
(asoBo-BpeMeHHbIe 3aBUCUMOCTH. 4.2 BubpoysapHbie KoneGaHus.
MeTopp! OnIpe/ieieHHs MAKCHMaJIbHBIX TTepeMellieHni B BUOpOyAapHbIX
cucremax. AHanu3 obmact CyLeCTBOBaHUs I1epruoguyeCcKux
BHOPOY/|apHBIX PEXKMMOB U OLieHKa BUOPOYCTONUYUBOCTH OCEBBIX
HHEpLIMOHHBIX MEXaHU3MOB. 4.3 D/ieKTpuuecKre KonebaHus U X
aHAJIOTHsI C MEXaHUUeCKUMU KOJTebaHUsIMU. BJ'IEKTPI/I'-IECKHﬁ
KojtebaTe/bHbIN KOHTYP, COfiep>Kalliuii CONPOTHB/IeHNe, KOHJEHCATop 1
MH/IyKTUBHOCTb. Pe30HaHC TOKOB 1 HarpsikeHUi. JJo6pOTHOCT
Kosebare/bHOM cucTeMbl. 4.4 Pasnoxenue B psijy @ypbe U MPaKTHUeCKoe
TIPUMEHEeHNEe 3TOr0 pas3/ioKeHHs B 3a/la4uaX, CBA3aHHbBIX C DﬁpaﬁDTKOﬁ
aHaJIOroBbIX ¥ LIU(MPOBBIX CUrHAOB. 4.5 ABTOKO/IE0aHHUS U
aBTOKO/IeGaTe bHble CHCTeMBI. ABTOKO/IebaTe/IbHas CUCTeMa
(DYHKLIMOHMPOBaHHUSI CIyCKOBBIX Ha MPUMepax Pery/sTopOB YaCOBbIX
MeXaHU3MOB BEPBIBaTe}'lEﬁ u Cl)yHKL[l/IOHI/lpOBaHI/Iﬂ aBTOAVHA
PaJuoB3phIBaTeseil.
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Paspgen 5. Cunbl HHepIuH pH BbIcTpesie. 5.1 Cuiibl HHePLUU NIPU
apTU/IepHiickoM BbIcTpese. OCHOBHbIe CBeZieHUst 06 apTH/IIepUHCKHX
cucremax. [IBikeHHe apTH//IEPHICKOTO CHapsiia B KaHasie Opy/us ¥ Ha
yuactke nociezeicrust. PU3nUeCcKUid CMBICT JjaB/ieHus: HOPCUPOBaHUs,
Crnoco6sl yuera neproga dopcrpoBanusi. OceBast, LieHTpoOexKHast,
Kacare/IbHasl ¥ KOPHOJIMCOBA CHJIbI MHepLMK. KoadduieHTs! 0ceBoit 1
LIeHTPOoOeXKHOM B3BOAMMOCTU. CH/Tbl MHEPLIUH JieTasleil B3pbiBaTe/iel 1
MpUMepbl UX y4eTa U UCMo/b30BaHusl. 5.2 Cu/ibl HUHEePLUU NPU
MMHOMETHOM BbICTpesie. OcO6eHHOCTH MUHOMETHOTO BBICTpeJIa.
OCHOBHbI@ TeXHHUeCKHe XapaKTePUCTUKU COBPEMEHHBIX MUHOMETOB U
MUH. 3aBUCHMOCTH /I/I1 YCKOPEeHHsI MUHBI IPU BICTpesie. Oco6eHHOCTH
JIBYDKEHMS] MUHBI IIPY BBICTeIe ¥ Ha TPaeKTOPHH. 3HaueHUst

ko3¢ duLeHTa oceBoii B3BOAUMOCTH. 5.3 CHsibl HHEPLIUH TIPU
PeaKTHBHOM BbIcTpese. CHIbI 1 MOMEHTBI, /IefiCTBYIOI1e Ha PeaKTUBHBIH
CHaps/l. YCKOpeHUs1 [IBI)KeHHs! HeyTIpaB/isieMbIX 1 yTIpaB/sieMbIX
PEeaKTHBHBIX CHaps/IOB Ha IyCKOBOH yCTaHOBKe, TPH OT/Ie/IeHUN PaKeTbl
OT CTapTOBOTO yCKOpUTe/isi. BMsiHMe TeMIiepaTypbl Ha yCKOpeHHe
JIBIDKEHMsI PeaKTHBHOTO CHapsija. [laBieHnst ¥ TeMIiepaTypbl B KaMopax
CTapTOBOTO M MapLIeBOro jBurareseil. Bubpaiyiu, BbI3BaHHbIe PabOTOM

6
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10

15

20

20

20
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npuratesieid. CH/bl MIHEPLMM Ha AKTUBHOM y4acTKe TPaeKTOPUH. AKTHBHO-
PeaKTHBHbIN BBICTpeJI, ero 0CO6eHHOCTH U OCHOBHbIE TTapaMeTphbl.

Pa3pen 6. Cu/ibl HHEpIMH JieTajiel B3pbIBaTe/iel, BOSHUKAIOLIHe NPH
C/I0)KHOM JABIDKeHHH Goenpunaca. 6.1 CrcteMbl KOOPAMHAT AJIs1
orpe/ie/ieHus TapaMeTPOB JJBIKEHUsI CHapsifia U JieTasield B3pbiBaTeslei.
JIBIDKeHHe abCoIOTHOE, OTHOCHTE/ILHOE U MepeHocHoe. 3akoH HbloToHa
/151 HeHepLMa/IbHbIX cucTeM. 6.2 [/1aBHbIN BEKTOP U IVIaBHbII MOMEHT
CHJI KaK XapaKTePUCTHUKU CUIOBOrO BO3/elicTBUst. Haxox/ieHre I/1aBHOro
BEKTOPA 1 [VIaBHOTO MOMEHTA CHJ1 MHEPLIMH JIsl JieTaslel pa3/InuHon
KOH(Mrypauuy (1os3yH, NOBOPOTHAs BTYJIKA, TTOBOPOTHBIN JIUCK).
MoMeHTbI HHEepLWH JeTasieid B3pbiBateseil. LIeHTpo6e)KHbIi MOMEHT
WHepLUY ¥ ero 3aBUCUMOCTb OT YIVIa TI0BOPOTA AeTaH.

30

18

12

12

15

15

15

Paspen 7. luHaMHuyeCKHe BO3/eHCTBHS, HCIIBITHIBaeMble
OoenpunacoM M B3pbIBaTe/IeM Ha TPAeKTOPHH. 7.1 CU/IbI 1 MOMEHTHI,
AeﬁcTBlell[He TIpUBIDKEHWH CHapsAAa B BO3AyXe U UX orpezieneHre npu
J103ByKOBOM M CBePX 3BYKOBOM CKOPOCTSIX JIBU)KEHUsI. YPaBHEHHe
[IBIDKEHMS CHapsifia B Bo3zyxe. VI3MeHeHue IMHEHHOW 1 yIIIOBOM
CKOpOCTeil iB1>KeHNs CHapszia Ha Tpaektopuu. dopmyna Cre3kuHa.
TIpeLieccoHHO-HYTaLIMOHHOE JB)KeHHe CHapsi/ja Ha TPaeKTOPUH,
TIPUYKHBI er0 BO3HMKHOBEHUA U OCHOBHbIE ITapaMeTphbI. Cuna HyTalyu.
Cwuia 1060BOrO CONMPOTHBIIEHHUS, TobeMHast cuna. Koadourment
Haberanust. 7.2 Cu/bl HHepLUH, BO3HHUKAIOLIHE TIPH OT/e/leHUH
6oenpuriaca OT HOCUTeNsI, TIPY PACKPBITHH U IBUKEHHHU KaCCeTHBIX
60ernpuIiacoB.

21

15

10

10

10

HCTBUH

Pazpen 8. Cunbl, LMe NMpH J CKOM
cHaps/ia ¢ nperpagamu. 8.1 Ob11je 3aBUCHMOCTH COMPOTUB/IEHHS CPe/ibl
ABIDKEHUIO TIPOHUKAIOIIETo TeJla U ee YaCTHBIe C/Iydyau IPUMEHUTE/IbHO K
Tiperpajam C pasjMyHBIMU ¢)I/I3HKO— MeXaHW4YeCKMMH CBOMCTBAMH.
TIpoHMKaHHe CHapsi/ia B TPYHT, 6eTOH, KaMeHHYI0 Ka/iKy. OnpefienieHue
CHJT MHepLIMH, BO3HUKAOLHMX TIPU COyZiapeHuu OGoerpumnaca ¢ TPyHTOM.
PuxomreTrpoBaHue cHapsifja OT IPyHTa, OIpe/ie/leHHe CIJI UHePLUY ITpU
PHKOILLIETHOM yZiape (nonepeqHLle, OCeBbIe, KacaTe/IbHbIe CUJIbI HHepLun )
8.2 Ynap cHapsiza o 6poHto. ®opmysia YKakob ae Mapa. Pacuer cpeaHero
YCKOpeHHs CHapsifa B poLjecce npoburus nperpagpl. 8.3 Y Aap cHapsza o

7 Bozly. OCHOBHBIe 3Tarkl NpoLiecca CoyZlapeHus CHaps/ia ¢ BOJoH U 32 17 10 7 15 10 10

nperpajie fe(opMHPyeMOro CHapsizia.

JIBYDKeHMsI cHapsiZia B Bogie. ITOHsATHe 0 NpUCOeAMHeHHOIH Macce BOZbL.
BMsiHMe CKOPOCTH Coy/lapeHusi C BOZIOH Ha XapaKTep y/iapa 1 rieperpysKky
ripu yzape. OnpefienieHre TapaMeTPOB JBIDKEHUsI CHapsifia B BOJe.
Oripe/ienieHyie yCTaHOBMBLIEICS CKOPOCTH /IBI)KEHUs CHapsizia B Bojie. 8.4
BosnHoBBIe siB/IeHHs TIPY B3aMMO/IeCTBUM CHapsi/a C Tperpajamu.
®dusnueckKre 0CHOBSI siBleHHUs. OCHOBHbIE 3aBUCMOCTH AJIs pacyeTta
rapamMeTpOB yZapHOTO BO3JeCTBHS U BOJH YIIPYTUX AedopMariuii B
3aBUCHUMOCTHU OT CKOPOCTH B3al/IMO,£[EI7[CTBl/I$I. 3Hepre1‘uqecxue
COOTHOLIIeHHs P BOJTHOBBIX TpoLjeccax. 8.5 Oco6eHHOCTH ABIKEHHS B

10

Bcero 3a 7 cemecTp

108 51 34 17 57 55 55

55

Bcero no AMCLMIIHHE

216 102 68 34 114 100 100

100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep 1 HauMeHoBaHMe pa3jiesia
JMCIIUILTHHBI

Tema MNPAKTHYE€CKOIr'o 3dHATUA

Oo0neMm,

aypa.
JacoB

Pazpen 1. B3pbiBaTenb Kak
aBTOHOMHasi UH(MOpMalMOHHas U
YTIpaBsIOLasi CUCTeMa.

Pa300p CTPYKTYPHBIX CXEM B3phIBaTe/Iell Kak
aBTOHOMHBIX MH(OPMALIMOHHBIX M YIIPaB/ISIOIINX
CUCTEM.

Pazgen 2. OcHOBHBIE TIOHATUS
TeOPUH aBTOMaTHUeCKOTO
YIIpaB/IeHUSI.

OcCHOBHbIe TIOHSITUSI TEOPHUU aBTOMaTHyeCcKoro
yIpaB/ieHusl. YpaBHeHre COCTOSTHUS TMHeMHBIX
cucteM. [IpuMeps! ypaBHeHH COCTOSIHUSI CUCTEM.
Iepemarounbie GyHKIMY U UX OTIpeZiesieHre TI0
YpaBHEHUSIM COCTOSIHUS.

Pazpen 3. Cunel u fpyrue
BO3/eMCTBUSI, BO3HUKAIOLL[HE U
JeUCTBYIOLMe Ha DOeTPUIachl 1
MeXaHU3Mbl B3pbIBaTesiell B
cy>keOHOM 0OpalrieH!H.

OrnpefesieHrie MaKCUMa/bHBIX YITIOBBIX CKOPOCTeH U
YCKOpEeHUH, [IeHCTBYIOLLMX Ha CHapsi/ MpU MaJieHuu
CHapsiZja Ha pa3/IMuHbIe TIPerpajbl B CIyKeOGHOM
obparrieHuy.

Oripeie/ieHre MaKCUMaJIbHbBIX MTepeMeIleHHi Mpr
Ma/IeHUY CHapsA/ia Ha Pa3/IMuHbIe Mperpajsl B
cy>keOHOM 00palleHuH.

Oripeie/ieHre MaKCUMaJTbHbIX [TePerpy30K Mpu
MajIeHWY CHaps/ia Ha Pa3/IMuHbIe perpajsl B
cy>keOHOM 00pallieHuH.

Paspen 4. DnemeHTsI TEOPUU
Kos1e0aHu TPUMEHNTETBHO K
3a/jauaM, BO3HUKAIOLL{UM MPH
NIPOEKTUPOBAHNUY MeXaHU3MOB U
YCTPOMNCTB B3phIBaTEIeM.

Paznoxxenue B psig @ypbe U NpakThUeCcKoe
TIpUMeHeHUe 3TOr0 Pa3/IoKeHUsI.

OnekTpuyeckre koaebaHUs M UX aHaIoTHUs C
MeXaHUUeCKUMU KoJie0aHUAMU. DJIeKTPUUECKUH
KosiebaTeTbHBIN KOHTYP, CO/lepyKall[iii COMPOTHBIIEHNE,
KOH/IEHCATOP U UHYKTUBHOCTh. Pe30HAHC TOKOB U
HaTpsDKeHUH.

Bcero 3a 6 cemectp

17

7
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8 |Paspmen 5. Cusibl MHEPLIMU NTPU NccnenoBanye 0CHOBHBIX ITApaMeTpPOB, BUAIOIIUX Ha 2
BBICTpeJIE. Ha/IeKHOCTh CpabaThiBaHUsA HAKOJIbHBIX MEXaHU3MOB
BO B3pbIBaTeNAX K apTU/UIEPUHCKAM U
TypbOpeakTUBHBIM CHapsiiaM.
OrnpefienieHye yC/I0BUH BpallleHuUs1 AeTanei
9 B3phbIBaTe/Isl MOJ [eliCTBUEM KacaTe/TbHbIX CHJT 2
. |vHepuum.
Pa3zpen 6. Cubl uHepLMM feTanen -
o OrnpefienieHye Cu, AeMCTBYIOLIUX Ha AeTanu
B3pbIBaTeJ/Iel, BO3HUKAKOLLUe [TPU o o
10 B3phIBaTe/eil IPU apTU//IEPUICKOM BBICTpere, 2
CJI0KHOM JIBWKEHUM OOerpHraca.
Harnpumep, B MexaHusMe tuna [IM/IB-6.
1 OmnpefenieHye 0CeBBIX U 1IEHTPOOEKHBIX MOMEHTOB 9
VIHEepLUU JieTaseli B3pbIBaTesen.
Pasgen 7. JuHamuyeckue
12 BO3/leliCTBUS, UCIIbITbIBAEMbIE OneHka cul, efCTBYIOIIMX Ha JleTaly B3pbIBaTess Ha 9
OoenpumnacoM ¥ B3pbIBaTesieM Ha TpaeKTOpHH.
TpaeKTOpUH.
Pazgen 8. Cunbl, Bo3HUKatowue npu |OmnpefesieHre U3MeHeHUs JUHaMU4YeCKHUX BO3eHCTBUN
13 |aMHaMuYeCcKoM B3aMMOZEeNCTBUN Ha CHaps/| TIpY ero BCTpeye C pa3MuyHbIMU 7
CHapsijia C TperpasiaMu. riperpajamu.
Bcero 3a 7 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Oo0neMm,
o/ Homep 1 HauMeHOBaHMe pasje/ia JUCHHUIIMHBI Copep)xaHue yueGHOro 3aaHus aCOB
ITpopaboTka ayAUTOPHBLIX 3aHSATHIA
Pa3pen 1. B3peiBaresib Kak aBTOHOMHas bop YAHTOP -
1 ocdopmIeHre TTPAKTUYECKUX 3aHITHH, 10
VH(OpMaLMOHHAas U yTIpaB/soLas CHCTeMa. o
MO/ITOTOBKA K PyOe>KHOH aTTecTaryu.
ITpopaboTka ayqUTOPHBLIX 3aHATHIA
Pa3pen 2. OCHOBHBIE IOHATUS TEOPUU pop YAHTOP -
2 ocdopmieHre TTPAKTUYECKUX 3aHITHH, 15
aBTOMAaTHUeCKOTO YIIpaB/eHusl. N
TOZITOTOBKA K PyOe>KHOH aTTecTaryu.
Pazmen 3. Cunbl U Ipyrue Bo3/eHCTBYS, .
" ITpopaboTKa ayAUTOPHBIX 3aHSATHH,
3 |Bo3HMKaIOIIMeE U JIeHCTBYIOMIME Ha OOenpumach 1 . 17
L oQopmM/ieHre TIPaKTUUeCKUX 3aHITHM.
MeXaHW3MBbI B3pbIBaTesiell B C/Iy»kKeOHOM 0OpaljeHuH.
Paszen 4. DneMeHTbI TEOPUM KOJ1e0aHUH .
ITpopaboTka ayAUTOPHBIX 3aHSATHH,
MIPUMEHUTEJIBHO K 3a7jauaM, BO3HUKAKOLUM [1PU .
4 . odopMmieHUe TTPAaKTUUeCKUX 3aHSITUM, 15
MPOEKTUPOBAaHUU MEXaHU3MOB U YCTPOMCTB
N MO rOTOBKA K CJlaue 5K3aMeHa.
B3phIBaTesIei.
Bcero 3a 6 cemecTp 57
ITpopaboTKa ayIUTOPHBIX 3aHATHH ,
5 |Pasgen 5. Cuibl MHEPLIMU TIPU BBICTpeJIe. ocdopmieHre TTPAKTUUECKUX 3aHITUMH, 15
TOZITOTOBKA K PyOe>KHOH aTTecTaryu.
Pazgen 6. Cunbl uHepLIMY feTasieit B3pbIBaTesIei, ITpopaboTKa ayIUTOPHBIX 3aHATHH,
6  |BO3HHMKArOLIYeE NIPU CJI0)KHOM [IBHYKEHUU odopmsieHHe TIPaKTHUeCKUX 3aHSITHH, 12
Ooemnpuraca. TOZITOTOBKA K PyOe>KHOH aTTecTaryu.
Pazpen 7. [JuHamuuecKkre BO3ZeUCTBYS, .
ITpopaboTKa ayAUTOPHBIX 3aHSATHH,
7  |UCTIBITbIBaeMble OOENPUIIACOM U B3phIBATeIEM Ha . 15
o(opM/ieHre IPaKTUUeCKUX 3aHSITHH.
TpaeKTOpUHU.
ITpopaboTKa ayAUTOPHBIX 3aHSATHH,
Pasgen 8. Cusbl, BO3HUKAIOLUe [IPU AUHAMUAYE CKOM o
8 N ocdopmieHre TTPAKTUUECKUX 3aHSITUMH, 15
B3aUMO/IeHICTBUY CHapsifia C Mperpajamu.
MOJArOTOBKA K C/laue 5K3aMeHa.
Bcero 3a 7 cemecTp 57
4. ®OPMBbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJE/IN CEMECTPA
1/2(3|4(5| 6 |7 8 9 10 |11 12|13 14 15| 16 17
6 AP Kosn Op Kosn AP Borp. Ok3
7 AP Konn P Konn AP Bormp. 3k3
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YcnoBHBIE 0003HAYEHUS:
e [IP — puarHOCTHUECKasi paboTa;
¢ Ko/t — KoniokBuywM;
e Bomp. 3K3 — BONPOCHI K IK3aMeHY.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYI€HTOB TIPOBOJUTCS B JUCKPETHbIE BDEMEeHHbIE HHTePBA/IbI B
creayommx popmax:
e UArHOCTUYECKas pabora;
*  KOJ/UIOKBUYM;
e BOMPOCHI K 9K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalusa IMpoOBOAUTCA B CI)OPMaX:
¢ DK3dMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. BabkuH, B. A. Benzanos, E. ®. I'ps3HoB. . CpefcTBa nopaxeHus u 6oemnpumnackl. M.: V3za-Bo
MI'TY um. H. 3. baymana, 2008, s51. pec.

2. A. K. EdpemoB. C60pHUK HayuHBIX TPY/OB Kadepsl " ABTOHOMHbIE HHG)OPMAL[MOHHLIE U YTIPAB/ISIOLLHE
cuctembl" MI'TY um. H. 3. Baymana u ®@I'YII "lleHTpanbHbIN HayYHO-UCC/IA0BATe/TbCKUA
pafiiOTeXHUUeCKUN MHCTUTYT UM. akaZemuka A. V. bepra". ABTroHOMHBIe MH(DOPMaIMOHHBIE U
ynpasstomue cucremsl. BI'TY "BOEHMEX" nm. 1. @. YctuHoBa, 2011, 351. pec.

3. A. II. CmupHOB, E. b. I'peniosa, C. A. Kapnos. . IIpoektrpoBaHue U pacyéT ynpyrux 3/1eMeHTOB B
MexaHHW3Max B3pbIBaTesieli GoernpuriacoB pas3nnuHoro HazHadeHws. CI16.6I'TY "BOEHMEX" um. [1. ®.
YcrtuHoga, 2016, 31. pec.

4. A.TI. CmupHoB, E. Bb. I'penjoga, C. A. Kapnios ; BI'TY "BOEHMEX" um. []. ®. YcTrHOBa.
TeopeTnyeckrie OCHOBBI IpOeKTUpOBaHUsl B3pbiBaTesiei. U. 1 Cuibl 1 MOMEHTBI B MeXaHU3Max
B3pbIBaTe/iel Npy apTu/uiepuiickoM Beictpene. BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2019, 49 5k3.

5. b. P. AugpueBckuii, B. FO. EmenbsiHoB, b. @. Kopotkos. . Teopus ynpasnenusi. CI16.BI'TY
"BOEHMEX" um. I. ®. YctuHosa, 2008, 1. pec.

6. I. B. Bapbarmog, A. I1. CmMupHoB. . CucTeMbl yripaB/ieHHst B3pbiBOM. OCHOBBI aHa/lM3a U CUHTe3a.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2000, 150 3k3.

7. E. B. Ky/nbkoB. . TeopeTnuueckye 0CHOBBI MPUOOPHBIX ycTpoucTs. JLBI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 1973, 33 k3.

8. E. B. Uypbanos. . Kpatkuii Kypc 6anmictuku. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2006, 371
pec.

9. 4. T TlaHoBko. . OCHOBBI MPUK/IAZHOW Teoprx KosiebaHuii 1 yaapa. M.: JIubpokom, 2010, 10 3k3.

5.2. JononHuTe/bHas MTeparypa 1o JUCLUILIIIHE:
He Tpe0dyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX /1/1s1
OCBOEHUS! TUCLIATUINHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBatenbHas mardopma «FOpaiiT». [[s1 By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yngamenTanbHasi bubmioreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBa;

3. http://e.lanbook.com — DBC JlaHsb;

4. http://ibooks.ru — 3BC AlibyKc.py - 3T0 60/bI110H BLIOOD aKTya bHOMH JTUTEPATyPhI /IS Baliei
OUOIMOTEKH B 3/IEKTPOHHOM BU/IE;

5. http://www.tnt-ebook.ru — TNT-EBOOK - DnekTpoHHO-01bMMOTeYHast cCHCTeMa.

CoBpeMeHHbIe TPOQecCHOHaIBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjnoHansHas ssekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6rbaoTeka Poccutickoro doHza
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAaHUH.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHGbOPMaIMOHHBIN TIOPTal TEXHUYECKOTO peryvpoBaHusi: HopMel, ipaBuia, CTaHAApThI
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM reHepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIiioHHbIH ITOpTa ITPaBOBOM MH(POPMALUH.

5.5. IIporpaMMHOe obecrieueHue:
1. Mathcad Education - University Edition Term;
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2. Microsoft Office.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrelMaIM3upPOBaHHbIE TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPHS C MTOCA/I0UHBIMHU
MeCTaMH T0 KOJIMYEeCTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;
2. lHTepakTHBHas [0CKa;
3. Mathcad Education - University Edition Term;

4. Microsoft Office.

6.3. IIpouee:
1. pabouee MeCTO Mperno/aBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paboueii mporpaMme qUCIHTUTHHDBI
TEOPETUYECKHWE OCHOBBI B3PbIBATE/IEU

AnHoTanusa paboueii nporpaMMsl

Oucipnmuda TEOPETUYECKUE OCHOBBI B3PBIBATEJIEM  sBaseTcs  AUCLUTIIMHOM
obsa3arenbHOM uyacTH 0/10ka 1 TiporpaMMbl TIOATOTOBKM 10 HarpaeieHuto 17.05.01 Boenpunacbl u
e3pbleamenu. JuciuriivHa peanusyeTcsi Ha dakynerere E Opykue W cucrteMbl BoopykeHusi BI'TY
"BOEHMEX" wum. [J.®. YcrunoBa xkadenpoit E6 ABTOHOMHBIE WH®OPMALIMOHHBIE U
YITPABJIAROLINE CUCTEMBI.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OTIK-11 cnoco6HOCTh OpUEHTHUPOBATHCS B TIPOOJEMHBIX CUTYallUsAX W pellaTh CJIO0XKHbIE BOMPOCHI
MPOEKTHPOBAHUS, TIPOU3BO/ICTBA, UCTIBITAHUS U KCII/TyaTaliud OOENpHUIacoB U B3pbIBaTe/el pa3/IMuHOro TUIa
Y Ha3HaueHUs;
IICK-13 criocoGHOCTL OpUEHTHPOBAThCS B MHOTr000pasvd [UHAMUYECKUX BO3JEHCTBUNM HA pa3/UYHbIE
B3pbIBaTe/IM Ha BCeX dTarnax uxX QyHKIMOHUPOBAHUS U SKCILTyaTaluy;
[TCK-16 criocoOHOCTb IPUMEHSITh OCHOBHBIE METO/IBI pacyeTa CUCTeM MpeJjoXpaHeHUsT B3PbIBaTe Iel.

Cojep>kaHre UCIIMIVIMHBI OXBAaThIBAeT KPYTr BOIPOCOB, CBSI3aHHBIX C WM3yUEHWEM TEeOPeTHUYEeCKUX OCHOB
(OYHKIMOHMPOBAHUST TUITOBLIX CXeM M 00pas3iloB aBTOHOMHBIX MH(MOPMAI|MOHHBIX U YIIPAB/ISIOIIMX CHUCTEM, B
TOM UMCJ/Ie B3pbIBaTesel Jjisi pa3/inuHbIX OoernpuracoB Ha Oaze cBefeHuil 06 0COOEHHOCTAX AWHAMMKHU 3THX
60erpuracoB MpH BbICTpesie, HA TPAEKTOPUH U TIPH B3aUMOJEHCTBUU C TIPErpajiaMu, uTo SIBJISIETCS OCHOBOM
OB/IafIeHUsI CTY[IEHTaMK HaBbIKAMH aHa/M3a M CHHTEe3a B3pbIBaTesied Kak MpUOOpOB yIpaB/ieHusi JAeHCTBUEM
60eBBIX yacTell GoenpuracoB. B3peiBaTe/lb pacCMaTPUBAETCS KakK THITOBas aBTOHOMHAs WH(OpMalMOHHas U
yMpaB/sionjasi CUCTEMa C BbICOKOIHEPTeTMUECKMMH BBIXOJHBIMA WMIMY/IbCaMU. JIUCIATUIMHA  SIB/ISIETCS
OCHOBOM [ijisf TIOC/IeAYIOIIUX KYPCOB TI0 TIPOEKTUPOBAHWIO M MO/IEJIMPOBAHUIO 3/IEKTPOMEeXaHUUe CKUX
B3pbIBaTe/Iel, a TakXKe [Jisi BBITIOHEHHsI HAYUYHO-MCCI/Ie[0BATe/IbCKON pabOThl CTY/IEHTOB U /Il BBITIOJTHEHUSI
KYPCOBBIX U TUTJIOMHOT'O TIPOEKTOB.

[TporpamMmMotit AUCHUTIIMHBI TIPeyCMOTPEHBI CleiyIolijiie BUABI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/I€HTOB MPOBOJIUTCS B JUCKPETHBIE BPEMEeHHbIE HHTePBA/IbI B
crenyommx popmax:
e UArHOCTUYECKas pabora;
*  KOJ/UIOKBUYM;
e BOMPOCHI K 9K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOAUTCA B CI)OPMaX:
¢ DJK3dMeH.

Ob6miass TPyZOeMKOCTb OCBOEHHSI [JUCLMIUIMHBI cocTaBiseT 6 3.e., 216 uy. IlporpaMMoil JMCLIUI/IMHEL
MpeAyCMOTPeHbI JIeKIIMOHHbIe 3aHsATHs (68 4.), mpakTtudeckve 3aHsaTus (34 4.), camocTosTesnvHass pabora
ctygeHTa (114 u).

13



IIpunoxenue 2

K paboueii mporpaMme qUCIHTUTHHDBI
TEOPETUYECKHWE OCHOBBI B3PbIBATE/IEU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIUIIIMHEI cocTaBsgeT 216 4., u3 Hux 102 4. ayAUTOPHBIX 3aHATHH, U 114
Y., OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBanue
paboThI

PexkoMeHpyemMasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. B3pLIBaTEJ'lb KdK dBTOHOMHAas I/IH(l)OpMa].[I/IOHHaﬂ H yIIpaB/IAKOILIaA CUCTeMA.

A. I1. CmupHos, E. B. I'perjoBa, C. A. Kapnios ; BI'TY "BOEHMEX"
uM. [I. @. YcruHoBa. TeopeTuyeckue 0OCHOBBI IIPOEKTUPOBAHNUS
B3pbiBaresieil. . 1 Cusbl 1 MOMEHTHI B MeXaHM3Max B3pblBaTerseil pu
aptwuiepuiickoM Beictpene: BI'TY "BOEHMEX" um. 1. .
YctuHoBa, 2019 (Ctp. 44-52)

A. K. EppemoB. COOpPHHK HayuHBIX TPYZOB Kadenpbl " ABTOHOMHBIE

ITpopabotka vH(pOpMalLMOHHbIe U yripas/stomye cuctemsl” MI'TY um. H. 3.
ay[IUTOPHBIX 3aHATHUH, baymana u ®I'YII "LleHTpanbHbIi HayYHO-UCC/Ie0BaTeTbCKUM
odopmiieHue pafiloOTeXHUUeCKU MHCTUTYT UM. akajemuka A. U. bepra".
TpaKTHUYe CKUX ABTOHOMHBIE MTHPOPMAL[MOHHBIE U YTIpaBJsiioLue cucteMbl: BI'TY 10
3aHSATUM, TTIOATOTOBKA "BOEHMEX" um. [I. @. YctuHoBa, 2011 (I'naBa 1)
K pyOexXHOH A. B. babkuH, B. A. BenzaHos, E. ®@. I'psizHoB. . CpezicTBa
arTecTaluu. nopakeHusi 1 6oernpunacer: M.: V3a-Bo MI'TY um. H. 3. Baymana,
2008 (Bce rnaBbr)
E. B. KynbKoB. . TeopeTHuecKre 0CHOBBI IPUOOPHBIX YCTPOMCTB:
JLEI'TY "BOEHMEX" um. []. ®. Ycrunosa, 1973 (I'nasa 1)
I'. B. Bap6armos, A. TT. CMupHOB. . CUCTEeMBI YTIPAaBI€HUS B3PHIBOM.
OcHoBbl aHanmu3a U cuHTe3a: CII6.BI'TY "BOEHMEX" um. [I. @.
Yctunoga, 2000 (I'naBa 1)
Wroro no pasgeny 1 10
Pa3pen 2. OcHOBHBIe NOHATHA TEOPUH aBTOMaTHYeCKOro yrpaB/jeHus.
ITpopabotka
ay[UTOPHBIX 3aHATHUH,
odopmiieHue b. P. AugmpueBckuii, B. FO. EmenbsitoB, b. @. Kopotkog. . Teopus
TpaKTUUeCKUX ynpaesenus: CIT6.BTTY "BOEHMEX" um. [I. ®@. YctuHOBa, 2008 15
3aHSITUH, TIO/ITOTOBKA (Crpanuup! 15-51)
K pybe>xkHok
arTecTaryiy.
Wroro no pasgeny 2 15

Pazgen 3. Cuibl U Jpyrue Bo3/eiCTBYs, BO3HUKAKIIHE U el CTBYIOIHEe Ha 0oenpUnackl 1 MeXaHW3MBbI

B3pbIBaTe/Iel B CJIy)kKeOHOM 00paleHu .

A. B. BabkuH, B. A. Benganos, E. ®@. I'pszHoe. . CpezcTBa

SPZII;??{T;&; sausTyii. | TOPPKEHHS 1 6oemnpumnacel: M.: M3a-so MI'TY um. H. D. Baymana,
YAUTOD ’ 2008 (Crpanwmibl 843-902)
odopmiieHue 17
IPAKTHUECKHX I". B. Bap6arioB, A. IT. CMupHOB. . CUCTeMBI yTIPaB/IeHHUs B3PHIBOM.
3 EHHTHﬁ OcHoBbl aHanu3a u cuHTe3a: CII6.6T'TY "BOEHMEX" um. [I. @.
’ YcrunoBa, 2000 (Ctpanuiisl 58-60)
Wroro no pasgeny 3 17

Paspen 4. DneMeHThI TEOPUH KosleDaHU# MPUMMEHHUTE/IbHO K 33/jauaM, BO3HHKAIOIIMM IPH
NMPOEKTHPOBAHNH MEXaHHU3MOB U YCTPOICTB B3pbIBaTe/Iei.
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ITpopaboTka E. B. KynbKoB. . TeopeTrueckrie 0CHOBBI TPUOOPHBIX YCTPOMCTR: 15

ay[JUTOPHBIX 3aHATHUH, JLBI'TY "BOEHMEX" um. Jl. ®. YctuHoBa, 1973 (I'naa 2)
odopmiieHue 1. T TlaHoBKO. . OCHOBBI MPUKJIQZIHOM TeOPUU KoJiebaHu U yiapa:
TpaKTUUeCKUX M.: Jlubpokom, 2010 (Ctpanuripsr 10-35)

3aHITU, TToaToTOBKa | A. I1. CMupHOB, E. b. I'perioBa, C. A. Kaprnos. . IIpoekTrpoBaHue 1
K claue K3aMeHa. PACUET YIPYTUX 3/IEMEHTOB B MeXaHHW3MaX B3pbIBaTesell 60ernpurnacoB

pasznmuuHoro HaszHauenws:: CI16.BI'TY "BOEHMEX" um. [I. ©.
YcruHoBa, 2016 (I'naBa 2)

Wtoro no pa3peny 4 15

Pazpen 5. Cuibl HHepLUH NIPH BBICTPeJIe.

I". B. Bap6armos, A. II. CMupHOB. . CUCTeMBI YIIpaBIeHHUs B3PHIBOM.

?p?ﬁ??:;; — OcHoBebl aHanu3a u cuHTe3a: CII6.BT'TY "BOEHMEX" um. [I. @.
}(I)/:(tbo 13J1e}me Ycrunosa, 2000 (Ctpanunst 84-102)
g p A. B. BabkuH, B. A. BengaHos, E. ®@. I'pssHoe. . CpezcTBa
NpaKTU4eCKUX . 15
3aHSTHI. HoxroToRKa | OP@KEHHA 1 6oenpumnacel: M.: M3a-80 MI'TY um. H. 3. BaymaHa,
> 6%;{0;‘ 2008 (CrpaHuLpl 865-924)
aTI; ZCTa - E. B. Uyp6aHos. . Kparkwuii Kypc 6ammctuku: CI16.BI'TY
HHH "BOEHMEX" nm. []. ®@. YctuHoBa, 2006 (Ctpanurs! 103-206)
Wroro o pasgeny 5 15
Paspen 6. Cuibl HHEPIUH JieTajieil B3pbIBaTe/iel, BO3HUKAIOIIHe IIPU C/I0XKHOM /BI)KeHHH Ooenpumnaca.
?P(;g_ ?)621112 SaHSTH I". B. Bap6armos, A. TT. CMupHOB. . CUCTEMBI YTIPABI€HUSI B3PHIBOM.
03&'?0 ME oHIe >| OcHoBeI aHanmm3a u cunTe3a: CI16.BT'TY "BOEHMEX" um. [I. @.
o a}fmqecmx Yetunosa, 2000 (Crpanuupt 102-134) "
3£HHTHI71 HOATOTOBKA A. B. BabkuH, B. A. Benganos, E. ®@. I'pszHos. . CpezcTBa
X 6e>K;{0f/'IA riopakeHus 1 6oernpunacel: M.: V3a-Bo MI'TY um. H. 3. Baymana,
Py 2008 (CtpanuLpi 865-924)
aTTeCcTalUu.
Urtoro no paspeny 6 12

Pa3]:[6JI 7. I[I/IHEIMI/I‘-[ECKI/IE BO3]I[EﬁCTBI/lH, HCNbITbIBA€MbIe ﬁoenpnnacom U B3PbIBATE/IEM Hd TPA€KTOPHUH.

E. B. Uypbanog. . Kparkuti kypc banmictuku: CI16.BT'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2006 (Ctpanuris! 13-102)

gglﬁii?{zi —— A. B. BabkuH, B. A. BengaHos, E. ®@. I'pssHo.. . CpezicTBa
S — ’| mopaxenwus u 6oenpunacel: M.: M3n-8o MI'TY um. H. 3. Baymana, 15
2008 (Ctpanuupbl 865-924)
TIpaKTUYeCKUX
SAHSTHIL I". B. Bap6armos, A. ITI. CMupHOB. . CUCTeMBI YIIpaBIeHHs B3PHIBOM.
OcHoBbl aHanu3a u cuHTe3a: CII6.6T'TY "BOEHMEX" um. [I. ®.
YcrrHosa, 2000 (Ctpanurs! 58-78)
Wroro no pasgeny 7 15
Pazaen 8. Cuiibl, BO3HUKAIOIIMeE NP AHHAMHYECKOM B3aUMO/IeliICTBMH CHapA/a ¢ nperpajamMH.
ITpopabotka I". B. Bap6armios, A. TI. CMupHOB. . CUCTeMBI YTIPAaBIeHUsI B3PBIBOM.
ay[IMTOPHbIX 3aHATHH, | OcCHOBBI aHa/mn3a U cuHTe3a: CII6.BI'TY "BOEHMEX" um. [I. ®.
oopmenre Ycrunosa, 2000 (Ctpanuist 112-143) 15
MpaKkTU4eCKUX A. B. babkuH, B. A. Benanos, E. ®. I'psizHoB. . CpezicTBa
3aHSTH, TOATOTOBKA | TopakeHus u 6oenpuracel: M.: V3n-Bo MI'TY um. H. O. BaymaHa,
K CZiaye 5K3aMeHa. 2008 (Crpanuiibl 924-952)
Wrtoro no pasgeny 8 15
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IIpunoxenue 3
K paboueii mporpaMme qUCIHTUTHHDBI
TEOPETUYECKHUE OCHOBBI B3PBIBATEJ/IEU

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  KOJ/UIOKBUYM;

e BOIMPOCHI K 3K3aMeHY;

e 3K3aMeH;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

KonnokBuym
Ha ko//10KBUyM BBIHOCHTCSI YaCTh MaTeprajia 9K3aMeHa; OLIeHKA 3a KOJIJIOKBUYM yUWUTBIBAETCS [PH
BBICTABJIEHUH OLIEHKU T10 UTOraM 3K3aMeHa.

OTBeT OLleHMBAETCS TIPETofaBaTesieM 10 YeThIPEXOa/IbHON CHCTeMe; OLIeHUBAIOTCsI KOPPEKTHOCTD U MOTHOTa
OTBeTa.

O1leHKa BBICTaB/ISI€TCS COIVIACHO CJIEYIOIIUM KPUTEePUsIM:

«OTJIMYHO» - ITyOOKOe yCBOeHHe MaTepuaria - IoJIHbIe, T0C/IejoBaTe/IbHble, TPAMOTHBIE U JIOTHYeCKH
M3/1araeMble OTBETHI TIPH BH/[OM3MeHEeHHH BOTPOCa, IPaBUILHO 000CHOBaHHBIE PelleH!s], BlafieHue
Pa3sHOCTOPOHHUMM HaBbIKaMHU U IIpUEMaMy;

«XOpOIIIO» - 3HaHWE MPOrPaMMHOT0 Matepuasa - TPaMOTHOe U3JIoKeHHe, Oe3 CylieCTBeHHBIX HETOUHOCTel B
OTBeTe Ha BOIPOC, TIPaBU/IbHOE MPUMeHeHHe TeOPeTHUeCKUX 3HaHUM, BiajieHre HeoOX0AUMBIMUA HaBbIKaMHU
TIpY BBIIOJIHEHWY NPAKTUUeCKUX 3a/ay;

«yZI0BJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOI'O MaTepuara - IIpy OTBeTe [J0IYCKarTCsl HeTOUHOCTH,
He/J0CTaTOYHO I1paBU/IbHBIE POPMY/TMPOBKH, HapyILeHNe T10C/Ie/[0BaTe/IbHOCTH B U3/I0’KEHUH MaTepuara,
3aTpyAHEeHUs B BBINIOJTHEHUH NPAKTUUECKUX 38/ aHUl;

«HEeyIOB/IeTBOPUTEBLHO» - He3HaHHe MaTepualia, TIPY OTBeTe BO3HUKAIOT OLIMOKH, 3aTpyAHEeHHs IPU
BBITIOJTHEHUM TIPaKTUUYeCKUX PaboT.

ITo pe3ymnbTaTam czauu 00yyaroMcst KOJUIOKBHYMaA TIperofiaBare/ib BbICTABIISeT OL|eHKY COIVIaCHO
BbIlIIeyKa3aHHbIM KPUTEPUSIM, IIPY 3TOM KOHTDPOJIBHOE MepPOTIPUSATHE CUMTAETCS yCIIeIIHO IIPOiIeHHBIM B
CJlyyae TIOMyueHUs1 00yuaroLMCsl OLieHKU He HIDKe, 4eM "y[J0B/IeTBOPUTE/BHO .

OpHeHTUPOBOUHBIN TlepeueHb BLIHOCUMBIX Ha KO/JIOKBUYM:

1. OnpesienuTh yCIOBUSI CpabaThIBAHMSI HAKOILHOTO MeXaHK3Ma LeHTPOOeXXHOTO THTIa BO B3phIBaTesie K
TypOOpeaKTUBHOMY CHapsi/ly TIPU CJIeIYIOIINX UCXOAHBIX AaHHBIX: N=30000 06/mMuH, 1=50g, r=3MmMm, a=6MMm.
2. OnpesieTh MaKCUMa/IbHYIO CKOPOCTh yZlapHUKA L{eHTPOOe)KHOTo THIA /151 3a[JaHHbIX YCIOBHH.

3. YpaBHeHUe ABWKeHUs (TIOCTymaTeabHOe U BpalaTteabHoe). OnpeziesieHrie MOMEHTOB MHEPLIMH Pa3/IMUHbIX
TeJl.

4. YpaBHeHUe, OIUCHIBAIOLIIEE MPOLIECCHI B 3/IeKTPUYECKOM KosiebaTelbHOM KOHTYDE.

5. BpemeHHblIe, (a3oBble U (ha30BO-BpeMeHHbIe AUarpaMMbl, XapaKTepy3yHolye KosebaTebHbIe MPOLeCChl B
JVHaMUYeCKHUX CUCTeMax.

6. CoBpeMenHas aptusiepusi. O61ast xapakTepuctrika. Knaccrubukaiys apTUIIepriCKUX Opyauid Ha3eMHOR
apTuiepud. TaKTUKO—TeXHIUYeCKre TpeOoBaHUs K apTH/IEPUHACKUM CHCTeMaM, OCHOBHbIe O0eBbIe
TpeboBaHus1 (MOTYILIECTBO, JaIbHOOOHHOCTD, TOYHOCTD CTPe/b0bI, OTHeBasi MPOU3BOAUTETEHOCTD, PEXKUM
OTHS$I, MAaHEBPEHHOCTb U JIpyTHe).

7. @usnyecKre OCHOBBI BbICTpena. BivsiHve napaMeTpoB BbICTpesia Ha HaYa/IbHY0 CKOPOCTh CHapsiza.

8. Cubl MHEpLIMY, BO3HUKATOIIVe TIPY apTH/I/IepUIiCKoM BhIcTpesie. du3nyeckue MpoLiecchl, ypaBHeHHe
IIBIDKEHHs CHapsi/ia, OCHOBHBIE (JOpMy/Ibl. XapakTep U3MeHeHUs JaB/ieHus], 0CeBOM Tleperpy3KH,
MOCTyTaTe/IbHOM U BpalllaTe/IbHOM CKOPOCTeH TPy ABW)KeHUU CHapsija B KaHase cTBosia. Kosdduiment
MOryllecTBa apT. cucteM. OnpefesieHle CpeJHero 3HaueH!s 0CeBOM Neperpy3Ky MpU JABIKEHUU CHapsi/a B
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KaHaJjle CTBOJIa U OTIpe/ie/ieHre CpeJHero BpeMeH! JIBIKeHUS CHapsi/ia B CTBOJIE OPY/MSL.
9. OnpefeMTh MaKCUMa/bHYIO TIeperpy3Ky, BOHUKAIONIYIO MU [MaZileHUH CHapsi/ia Ha UYTYHHYIO TUTUTY C
BbICOTHI H=2M, Bpemsi coynapenusi ¢ ruToi 0,2 Mc, ko3 puiimeHT BoccTaHOB/IeHUs Tipu yaape 1,0. 3akoH
W3MeHeHUsI Teperpy3Ku - MPsIMOYTOJTbHBIN.

10. OnpepenuTh MakCUMasbHOE TepeMellieHre UHepPLIMOHHOTO Tejla B TIPOCTelllleM HHePLMOHHOM MeXaHHU3Me
TIpH yiape. YapHbIi UMITY/IbC TIPAMOYTOILHOM (hopmbl. ITocTpouts rpaduk Xmax=t(no/ nm) npu yC/JI0BHU
nmty= Const.

11. Onpenenenvie BeICOTHI Oe3omacHOro nageHus rnpocteimero VITM ucxofs U3 yCI0BUSI MTHOBEHHOTO yzapa.
12. YCcTaHOBUTH CBSI3b MEXK/Y BBICOTOM Oe30TacHOTO TNafieHusi, rabaputaMy MexaHu3Ma (pabounii xof -a) u
YCIOBUSIMU B3BOAUMOCTHU (K-KO3(PULIMEHT 0CeBOii B3BOJAUMOCTH.

13. OripefienUTh MaKCUMaJTbHYIO TIeperpy3Ky, BO3HUKAIOIIYIO TIPU IMaJleHHH CHapsiJia Ha YyTYHHYIO TITUTY C
BBICOTHI H=2M, Bpemsi coynapenus ¢ ruToi 0,2 Mc, ko3 duipieHT BoccTaHOB/IeHUs TIpu yaape 1,0. 3akoH
V3MeHeHWUs Tleperpy3Ku — IOy CUHYCOrA.

14. O61uii ciyuait mafleHus CHapsiJia Ha yIpyroe OCHOBaHWe. YpaBHEHHeE IBW)KEeHUSI CHApsi/la U UHEPLIMOHHOTO
Tesa U pellieHre CUCTeMbl YpaBHEHUH.

Bompocsl K 3k3aMeHy

1. OnpesieuTh YCIOBUS CpabaThIBaHMST HAKOLHOTO MeXaHW3Ma 1eHTPOOeXXHOro TUTIa BO B3phIBaTeie K
TypOOpeakTUBHOMY CHapsiAy MpU C/iefyIOMX ncxogHbIX AaHHbX: N=30000 06/muH, I=50g, r=3Mm, a=6Mm.
2. OripefieIMTh MaKCUMaIbHYIO0 CKOPOCTh YIapHUKA [IeHTPOOeKHOT0 THMA Ji/1s1 3a[JdHHBIX Y C/IOBUM.
3. YpaBHeHue ABWKeHUs (TIOCTyTaTebHOe U BpalljaTesbHoe). OnpesesieHre MOMEHTOB MHEPLIMK Pa3/TMUHbIX
Tes.
4. YpaBHeHHe, OMUCHIBAIOIIEE MPOIECChI B 3/IEKTPUYECKOM KoJiebaTeTlbHOM KOHTYPE.
5. BpemeHHkIe, (ha3oBbie U (ha30BO-BpeMEHHBIE IMarpaMMbl, XapaKTepU3YHOIIHe KosiebaTelbHbIe MPOIeCChl B
IVHaMHUYeCKUX CUCTeMax.
6. CoBpemenHast aptuiepusi. O61ias xapakrepuctyka. Knaccudukaiiyis apTUiiepuickux opyauii Ha3eMHON
apTwuiepuu. TakTMKO—TexXHUYecKre TpeOOBaHUs K apTU/UIEPUICKHAM CHCTeMaM, OCHOBHBIE O0eBbIe
TpeboBaHus (MOTYIIIECTBO, JAalbHOOOHHOCTb, TOUHOCTD CTPENTLObI, OTHEBasi MPOU3BOAUTETBHOCTD, PEXKUM
OTH$1, MAHEBPEHHOCTb U JIPYTHE).
7. @usnyecKre OCHOBBI BeICTpesa. BivsiHue mapaMeTpoB BhICTPe/a Ha HaYa/IbHY0 CKOPOCTh CHapsiza.
8. Cusibl MHepLMM, BO3HUKAIOIIYe TIPU apTUWIJIEpUCKOM BhICTpesie. Pr3nueckue MpoLecchl, ypaBHeHUe
JIBIDKEeHUs CHapsiia, OCHOBHBIE (DOPMYJIbl. XapakTep U3MeHeHUs [aB/ieHus], 0CEBOM MeperpysKkH,
TOCTYyTaTeIbHOW U BpalllaTe/IbHOW CKOPOCTeN MpU ABI)KEHUU CHapsi/ia B KaHase cTBosa. KosgguueHT
MoryliiecTBa apT. cucteM. OnpefiesieHre cpefiHer0 3HaYeHHsl 0CeBOi Meperpy3Ky Npy ABWKeHUH CHapsiia B
KaHaJie CTBOJ/1a U ONpe/iesieHre CPeJHEr0 BpeMeH! IBW)KeHUS CHapsia B CTBOJIE OPYAUSI.
9. OnpezenUTh MaKCUMaJIbHYH0 [leperpy3Ky, BO3HUKAOIIYIO MPU Ma/leHUM CHapsi[ia Ha YYyTYHHYIO TJIUTY C
BbIcOTEI H=2M, BpeMmsi coyzapenusi ¢ ruroi 0,2 mc, ko3¢ duieHT BoccTaHOBNeHUs 1pu yaape 1,0. 3akoH
V3MeHeHUs Neperpy3KH - IpsSIMOYTObHBIN.
10. OnpenenuTh MakcUMasbHOE MepeMellieHe MHePLIMOHHOTO Tesla B IPOCTelillleM HHePLIMOHHOM MeXaHHU3Me
TIpU yZAape. YapHbIi UMIYJIbC MpsiMOyrosibHOU ¢opmbl. [TocTpouts rpaduk Xmax=t(no/ nm) rnpu ycJ0BUA
nmty= Const.
11. OnpesesieHrie BBICOTHI Oe30MacHOro majieHus npocTetiero UTIM Ucxo/ist U3 YCIOBHSE MTHOBEHHOTO y7iapa.
12. YcTaHOBUTH CBSI3b MEXK/Y BBICOTOM H@30MacHOro majieHusi, rabapuraMu MexaHu3Ma (pabouuii Xof -a) u
YCJIOBUSIMU B3BOAUMOCTH (K-KO3(HULIEHT 0CeBOil B3BOAUMOCTH.
13. OnpefenuTh MakCUMa/bHYO Tleperpy3Ky, BO3HUKAIOIYIO MpU MaJleHUH CHapsiia Ha UyTYHHYIO IIJIUTY C
BbICOTHI H=2M, Bpemsi coynapenusi ¢ ruuToii 0,2 Mc, ko3 duieHT BoccTaHOB/IeHUs TIpu yaape 1,0. 3akoH
HM3MeHeHUs1 [eperpy3Ku — IoJIlyCUHYCOU/a.
14. O61uMii ciyuait majieHus CHapsiJia Ha YIpyroe OCHOBaHWe. YpaBHEHHeE JIBW)KEeHUSI CHApsi/la U MHEPLIMOHHOTO
Tesa U pellleHre CUCTeMbl YpaBHEHUH.
15. PelieHne cucTeMbl ypaBHeHUH 1o 1. 26 nipu ycaosur M>>m u CITPEI >C ITPYK, rae M- Macca cHaps/a,
m — Macca MHepLMOoHHOrO Tesia B3pbiBaressi, CITPEI - xxecTkocTs ocHoBaHus niperpagbl; C ITPY XK — >kecTKOCTb
TIPY>KWHBI UHEPLMOHHOTO MeXaHHU3Ma.
16. BeiBog, (hOpMYyJIBI /151 IIEHTPOOEXKHOM CHJIBI IETA/IM B3PhIBaTe ISl IPOU3BO/ILHON (POPMBI, TIepeMellaroIencst
B TUIOCKOCTH, TIEPIIeH/IVKY/ISIPHOH ocH cHapsizia. KosdduimeHT rieHTpoOe)KHOH B3BOAUMOCTH K2, hopMyria Jiist
HEro W XapaKkTepHbIe 3HauUeHus. VICromb30BaHue 1eHTPOOEXXHOM CHIBI ISt TIOCTPOEHUS] MEXaHU3MOB
B3phIBaTesiell U ee BAWsHUE Ha PaboTy STUX MeXaHHU3MOB.
17. PaccMoTpeThb ABWXKeHHe JieTalu 1o JeicTBHUeM LieHTPOOeKHOM CHTbI MHepPLIMK OTHOCHUTENIEHO OCH,
TrapasuiesibHON ocu cHapsifia (Ha rprMepe IMOBOPOTHOM BTY/IKU MexaHu3moB [JM/IB-6).
18. PaccMoTpeThb ABWKEHHe JeTalu 1o, JeHCcTBHeM [IeHTPOOEXKHON CHTbI MHEepPIMK OTHOCHUTEIEHO OCH,
TrapasuiefibHOM OCH CHapsijia (Ha rpuMepe TIOBOPOTHOM BTY/IKU B3pbiBatesss PIM-2).
19. Kopronucosa cunia MHepiyy. I1pnuriHel BOSHUKHOBeHUS. BiisHYe KOPHOIMCOBOM CH/IBI MHEPLIMH Ha
MOCTYyIaTe/bHOE U BpalljaTe/ibHOe JBIKeHue JeTanu. [Ipumepsl.
20. UTIM npocreiiiiero Tuna. OrnpeieIMTh MakCUMa/bHOe fepeMellleHre MHePLIMOHHOTO TeJla o, AeliCTBheM
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yAapHOTO UMITY/Ibca. OTpe/ie/TuTh BhICOTY H6@30MacHOro ma/ieHusl.

21. Onpe/enieHye BRICOTHI 6e30T1aCHOTO MaZIeHus] MPOCTeHINero HHEPIIMOHHOTO MeXaH13Ma Mpy yjJapHOM
HMMITY/IbCe TIPSIMOYTOIBHOTO THMA.

22. Cunbl TIpY B3aMOJeliCTBUY Ooerpuriaca ¢ pa3iuuHbIMU riperpagamu. O01ye 3aBUCUMOCTH
COMPOTHUBJIEHUS CPe/ibl ABV)KEHUIO IPOHUKAROLLIEro Tesla U ee YacTHbIe Clyyau [PUMeHUTENIBHO K IIperpajam ¢
Pa3TUUHBIMU (PU3UKO- MeXaHUUeCKUMHU CBOHCTBaMH. [IpOHUKAaHKE CHaps/ia B IPYHT, 6eTOH, KAMEHHYIO K/IaJIKYy.
Omnpe/enieHye CUT UHEPIIUH, BO3HUKAIOIIWX TIPH COyAIapeHUM OOerpuaca ¢ TpyHTOM.

23. OnpejeneHre 3aBUCUMOCTelN MeXXly TapaMeTpaMU JBI)KeHUsI CHapsiia B rperpazie (B rpyHTe).

24. Bcrpeua cHapsifjia ¢ niperpazoi. Onpe/iesieHre MaKCUMalbHOTO MYTH CHapsiJia B TPYHTe, BpeMeHU
JBIKEHUS CHaps/a B Iperpaze /10 ero 0CTaHOBKU. U MaKCHMaJIbHOTO YCKOPeHUsl CHapsifia B IPYHTe.

25. OripefiesieHue NapaMeTpPOB JABWKeHHUs TIPY BHeIPeHHH TOJIOBHOM YaCTH apTWIEPUICKOTO CHapsiia B TPYHT.
26. PukolieTripoBaHue CHapsija OT IPyHTa, OTpeZie/ieHre CHJ1 MHepLY TTPYU PUKOLLETHOM yzape (TlorepeyHsble,
0CeBble, KacaTebHble CUJIbI HHEPLIUH).

27. Ynap cHapsiza o Boay. OCHOBHBIe 3Tarlbl MpoLiecca COyapeHus CHapsiia C BOAOW U ABW)KEeHHs CHapsizia B
BoJle. [IoHATHE O pHCcOeJUHEHHOW Macce BOJbl. BivsiHUe CKOpPOCTH cOyZilapeHusl C BOOM Ha XapakTep yzAapa 1
neperpysky npu yzaape. OnpesiesieHre lapaMeTpoOB JBIKEeHUS CHaps/a B Bofle. OripefesieHre yCTaHOBUBLLIEHCS
CKOpPOCTH [IBWKEHUS CHapsiZia B BOJe.

28. Cunbl, IelCTBYIOIIME Ha B3phIBaTe/lh HA TPAeKTOPUH.

29. I1perieCcCMOHHO-HYTALMOHHOE [IBWKEHHE CHaps/a Ha TpaekTopuu. PerymnsapHas npereccus. CUibl MHEPLUU.
30. O6wmit cmyuaii nperjeCCHOHHO-HYTAlMOHHOTO /IBI)KEHHs CHAapsiJia Ha TPAeKTOPHH.

31. Cunbl peakliiy M CUJIBI NHEPLIMY, [IeMCTBYIOIIME Ha B3pbIBaTe/lb Ha TPaeKTOPUM.

32. 3eMHasi aTMoc(epa U eé CBOICTBa.

33. Cusibl peakiyH, JeMCTBYIOIIYE Ha MeMOpaHy TOJIOBHOTO B3phIBaTesl OT BO3AEHCTBYS Haberaroiiero
BO3/yLLIHOTO [TOTOKA.

34. Cusibl peakiyy, /IeHUCTBYIOIIEe HA MeMOPaHy TOJIOBHOTO B3phIBATEIs, PY CTPENILOE B IOXK/Ib.

35. Cusibl HaberaHusi, JeHCTBYOIME HAa MHEPITMOHHBIN YIAPHUK, Ha TPAeKTOPUHU TI0/IeTa CHaps/a.
Kosddurment Haberanwus.

36. IIperjeccOHHO-HYTALIMOHHOE JBIDKEHUe CHapsifia Ha TpaeKTopuu. PeryisipHas nperieccus. CH/ibl MHEPLIUU.
37. O6mmuii ciydaii rpeweCcCUOHHO-HYTaLMOHHOTO JBY)KEHHS CHapsiZia Ha TPaeKTOPHUH.

38. LlenTpobeskHble 1 KacaTe/bHbIE CU/Ibl MHEPLIVH, [IeMCTBYIOIIME HAa TPAEKTOPUH.

39. Cwsiel Tipu B3auMogeficTBruu boernpuriaca ¢ pa3TMuHbBIMY Tiperpajiamy. O01ire 3aBUCUMOCTH
COMPOTHUBJIEHUS CPe/bl ABVXKEHUIO MPOHUKAOILIEro Tesla U ee YaCTHbIe Cyyau IPUMEHUTENBHO K IIperpajam ¢
Pa3/TUUHBIMH (DU3HUKO- MEXAaHUUECKUMM CBOHCTBaMM. [IpOHUKaHUE CHAaps/ia B IPYHT, 66TOH, KAMEHHYIO K/IaJKy.
OmnpepesieHre CY/I UHEPLIMH, BO3HUKAIOIIMX TIPU COyAapeHHH Ooerpuraca C TPyHTOM.

40. OrpefienieHye 3aBUCUMOCTeN MeXX/1y TlapaMeTpaMU JIBHKeHUs CHapsiZia B riperpajie (B rpyHTe). YCTaHOBUTh
CBSI3b MEXKJy CKOPOCTBIO CHapsi/ia ¥ ero rnepeMeleHueM B TPYHTe.

41. Bepe3aHckasi dopmysa. OmnpeZiesieHrie BpeMeHU U yCKOpeHUs (CpefiHye 3HaueHWs ) TIPY IPOHUKAaHUY B
TPYHT.

42. BcTtpeua cHapsfia ¢ nperpagoi. OnpesiesieHre MaKCHMa/IbHOTO IYTH CHaps/ia B TPyHTe, BDeMeH!
JBWKEHUS CHapsA/a B Iperpaje /10 ero 0CTaHOBKU. U MaKCUMaJIbHOIO YCKOPeHUs CHapsifia B PYHTe.

43. OnpesienieHye MapaMeTpOB ABWKEeHUs ITPY BHeIPEHUH TOJIOBHOM YaCcTH apTWIIePUICKOTO CHapsiia B TPYHT.
lonoBHas yacth — nomycdepa.

44. OnipefienieHyie MapaMeTPOB ABWKEHUs TIPYU BHeIPEHHUH TOJIOBHOM YaCcTH apTW/IIEPUICKOTO CHapsiia B TPYHT.
T'onoBHas yacTh — KOHYC.

45. OnipefienieHyie TapaMeTPOB IBW)KEHUS TIPU BHeJPEHUY TOJIOBHOUM YaCTH apTUIJIEPUMCKOTO CHapsiia B FPYHT.
TonoBHast yacTh — mapaboia.

46. OnpesienieHye MapaMeTpOB ABWKEHUs ITPY BHeIPEHHUY TOJIOBHOM YaCcTH apTWIIePUICKOTO CHapsiia B TPYHT.
I'onoBHas yacTh — NOMY3JIUIIC.

JK3aMeH
[TpoMe)KyTOouHBIM KOHTPOJIb B BU/e 3K3aMeHa B 7 ceMeCTpe peau3yeTCs aHaIorMuHO
TIPOMEeKYTOUHOMY KOHTPOJIIO B 6 ceMecTpe.

JK3aMeH

Bomnpockl K 3k3amMeHy ohopMIISIOTCS B BUle Oueta. buseT BKtouaeT B cebsi 1Ba TeOpPeTHYE CKUX
BOITPOCA U TIpaKTUUeCcKoe 3aflaHue.
O1leHKa BBICTABJISIETCS TI0 pe3y/ibTaTaM OTBETOB Ha TeOpeTHUeCKHe BOTIPOCKHI U PellleHus TTPaKTUue CKOTO
3aJlaHUsl COTJIACHO CJIeIyIOLM KPUTEPUSIM:
«OTJIMYHO» - ITyOOKOE YCBOEHHE MaTepuasa - TIo/IHbIe, TT0C/e/J0BaTe/IbHbIe, TPAMOTHbBIE W JIOTHYECKU
M3/1araeMbie OTBEThI MPU BHUOU3MEHEHHH BOTIPOCA, MPaBUIbHO 060CHOBAaHHBIE PeIlleH s, BlajleHHe
Pa3HOCTOPOHHHUMU HaBbIKaMU U MpHUeMamMy;
«XOPOILIO» - 3HaHHEe MMPOrPaMMHOI0 MaTepHasia - TpaMOTHOE U3/I0KeHKe, 6e3 CyIleCTBEeHHBIX HETOUHOCTEH B
OTBETEe Ha BOIPOC, MPaBHU/IbHOE MPUMEHEHHE TEOPETUUECKUX 3HAHWM, BlaZieHre HeoO0X0JUMBIMU HaBbIKaMU
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MPpY BBITIO/THEHWH TMMPAKTUUYECKUX 3aa4,

«yAOBJ/IETBOPDHUTE/IBHO» - YCBO€HKHE OCHOBHOI'O MaTepuasia - IIpy OTBeTe AOITYyCKaroTCsd HETOYHOCTH,
HEeAO0CTAaTOUHO MPpAdBUJ/IbLHBIE Cl)OpMYJII/IPOBKI/I, HapylieHue 1ocjie10BaTe/ibHOCTU B

H3/I0KEHWU MdTepHaJid, 3aTPyJHEHW B BbIIIOJIHEHUU TTPAKTUYECKUX 3a,an1/1171;

«HEeyIoB/IETBOPUTEBLHO» - He3HaHWe MaTepualia, TIPH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPy/IHEHHS IPU
BBITTOJTHEHUM TIPAaKTUUYEeCKUX PaboT.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paspen 1. B3peiBare/b Kak
3 | ¢ [AproHoMHad 18| 8 | 4| 4 | 10 | 10| 10 | 10 |Kowtoksuym
uHopManoHHAA U
yIIpaB/IAIOIasa cuCTeMa.
Pa3pgen 2. OcHOBHbIE
3 | @ |MOHATHATEOPHH 25 | 10| 8 | 2 | 15 | 20 | 20 | 20 |Komtokeuym
aBTOMaTUYeCKOro
yIpaB/ieHus.
Pazgen 3. Cunbl u Apyrue
BO3/1eliCTBH, BOZHUKAKIHe
3| 6 | TRYDIIC ne 35 |18 | 12| 6 | 17 | 10 | 10 | 10 Komtoksuym
OeNpHUIackl ¥ MeXaHU3MbI
B3pbIBaTe/Iell B C/Iy)KeOHOM
o0paleHun.
Paspgesn 4. DiemeHTHI TeOpUH
KoJ/1e0aHHH IPUMEHUTEe/TEHO
K 33/jayaM, BO3HHKAIIHM Boripocer
3 6 > 30 | 15 | 10 5 15 5 5 5 | sk3ameny,
MPH NPOEKTHPOBAaHUH
» KonnokBuym
MEeXaHM3MOB M YCTPOHCTB
B3pbIBaTeJ/Iei.
Bcero 3a 6 cemecTp 108 | 51 | 34 17 57 | 45 | 45 | 45
4 | 7 |PasaenS. Cumetummepmmt | o5 | 4 g | 5 | 15 | 20 | 20 | 20 |[Konnokmuym
NpH BBICTpeJIe.
Paspgesn 6. Cuibl nHepu
4 | 7 |AeTANICH BaphIBaTened, 30 |18 | 12| 6 | 12 | 15 | 15 | 15 [Komioksnym
BO3HUKAOLI}e NPU C10)KHOM
ABIDKeHUHU foenpumaca.
Paszpen 7. lunamuyeckune
BO3/leliCTBHH,
HCIBITHIBaeMbIe Boripocer k
4 7 21 6 4 2 15 | 10 | 10 | 10 | sk3ameny,
0oenpumacom u
Kosnnoksuym
B3pbIBaTe/IeM Ha
TPaeKTOpHH.
Pazpnen 8. Cunsl,
BO3HHUKAaOIMe Npu Bompocs! k
4 7 |pAHaAMH4YeCKOM 32 | 17 | 10 7 15 10 | 10 | 10 | sk3ameny,
B3aNMOJIeiCTBHH CHapsifa C Komnnokeuym
nperpajamu.
Bcero 3a 7 cemectp 108 | 51 | 34 17 57 55 | 55 | 55
Bcero nmo gucnun/MHe 216 | 102 | 68 34 114 | 100 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-11
Bonpocbl omkpbimozo muna:
Ne 1 CrieniuCLUIIIIMHA
Ne 2 CrieLlIMCIATIIIMHA
Ne 3 CrieLIMCIMIIIIMHA
Ne 4 CneyaucuuriiHa
Ne 5 CneyaucLuriiHa
Ne 6 CrielINCIATI/IHA
Ne 7 CrieniInCIUIIIIMHA
Ne 8 CrenauciyrimHa
Ne 9 CrieLIUCIATI/IHA
Ne 10 CneuaucLuriiiHa
Bonpocbl 3aKkpbimo2o muna:
Ne 1 CneyaucLuriiHa
Ne 2 CrienINCIUTIIIMHA
Ne 3 CrieninCIAIIIIMHA
Ne 4 CrieLiIMCIATI/IMHA
Ne 5 CrieLIUCIUATI/IMHA
Ne 6 CneyaucuuriiHa
Ne 7 CneyaucLuriiHa
Ne 8 CriellINCIATI/IHA
Ne 9 CrieniInCIUIIIIMHA
Ne 10 CrenauciyrimHa
IICK-13
Bonpocbl omkpbimozo muna:
Ne 1 CrieLiIMCIIATI/IMHA
Ne 2 CneyaucLuriiHa
Ne 3 CneyaucLuriiHa
Ne 4 CneyaucLuriiHa
Ne 5 CrielINCIATIIMHA
Ne 6 CrieninCIUAIIIIMHA
Ne 7 CrieLlINCIATI/IMHA
Ne 8 CrieLIUCIIATI/IMHA
Ne 9 CneyaucuuriiHa
Ne 10 CneyaucLuriiHa
Bonpocbl 3aKpbimo2o muna:
Ne 1 CrienInCIUIIIIMHA
Ne 2 CrieniuCLUIIMHA
Ne 3 CrieLiINCIATI/IMHA
Ne 4 CneuaucLuriiHa
Ne 5 CneyaucLuriiHa
Ne 6 CneyaucLuriiHa
Ne 7 CrieliINCIATIIIHA
Ne 8 CrieninCIUIIIIMHA
Ne 9 CrieLlINCIATI/IMHA
Ne 10 CrieLIUCIATI/IHA
IICK-16
Bonpocbl omkpbimozo muna:
Ne 1 CneyaucuuriinHa
Ne 2 CneyaucLuriiHa
Ne 3 CrneLgucLyIIMHa
Ne 4 CrienINCIUTIIIMHA
Ne 5 CrieninCLAIIHA
Ne 6 CrieLlIMCIAIIIIMHA
Ne 7 CneyaucLuriiHa
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Ne 1
Ne 2
Ne 3
Ne 4

CrieninCIAIIIIMHA
CneuauciuyrimHa
CrieLIUCIATI/IMHA

BOHpOCbl 3dKpblmo2o munda:

CneyaucLuriiHa
CneLgucLyIiMHa
CrieniInCIUIIIIHA
CrieniuCLUIIIMHA
CrieL,IMCIATI/IMHA
CneyaucLuriiiHa
CneyaucLuriiHa
CneyaucLuriiHa
CriellIMCIATI/IMHA
CrieninCIUIIIIMHA
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