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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

27.04.04 Ynpas/ieHHe B TeXHHUECKHX CHCTeMax
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E6 ABTOHOMHBIE UHOOPMALIMOHHBIE U
YITPABJ/IAFOIINE CUCTEMBI
CmupHoB Anekcangp I1aBnoBuy, /.T.H., ipoceccop, mpogeccop

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel E6 ABTOHOMHBIE TH®OPMAILIMMOHHBIE U YITPAB/IAHOIIIUE CUCTEMbI

3aBenytomuii kadenpoii Eropenkos JI.C., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

E6 ABTOHOMHBIE NTH®OPMAILIMOHHBIE 1 YITPAB/IAIOIIIUE CUCTEMBI

3aBeqyromii Kadezapoii Eropenkos JI.C., K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INPOEKTUPOBAHUE U MOJE/INPOBAHUE JJIEKTPOMEXAHUYECKUNX CUCTEM

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-7 — cnocoOHOCTh OCYIIeCTBISATh OOOCHOBAHHBLIM BLIOOp, pa3padaThiBaTh U peanu30BLIBATHL Ha
MpakTHKe CXeMOTeXHUUecKre, CHCTeMOTEeXHUUeCKHe U allllapaTHO-TIpOrpaMMHbIe pellieHust [Jjsi CUCTeM
aBTOMAaru3aluy U yrpaB/ieHUs

I[ICK-4.3 — cnoco6HOCTb  TIPOBOAWUTH  TPOEKTHO-KOHCTPYKTOPCKWE  paboThl 10  CO37IaHUIO
3JIEKTPOMEXaHUUECKUX ¥ MUKPOMEXaHUUECKUX YCTPOHCTB CUCTEM YIIPABJIEHMS ZHCTBUEM MajiorabapyUTHBIX
JieTaTe/IbHbIX arrapaToB

DOpPMHUPOBAHHIO KOMITETEHI[UH CITY>KUT IOCTKEHUE C/IeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-7

3HAHUA:

0CODEHHOCTeN TIOCTPOEHUS] W TIPUHIUIIOB (DYHKIIMOHUPOBAHUS ABTOHOMHBIX WH(OPMAI[UOHHBIX U
YTPaB/SIOLMX CUCTEM, B YUaCTHOCTU B3phIBaTe/iell U COCTaB/ISIOIIMX er0 YCTPOMCTBO U MeXaHU3MOB;

BO3MOXHOCTell BBITIOJTHEHUSI YCTPOWCTBAaMM W MeXaHW3MaMM B3pbiBaTesnell TpeOyeMbIX OT HHUX
(hyHKLIMOHATBHBIX CBOWCTB;

YMEHUsL:

COCTaB/IsITh MaTeMaThdyeckue Moge/d (YHKLMOHMPOBaHWS MeXaHW3MOB W YCTPOMCTB B3pbIBaTesiel,
TPOLIeCCOB, TIPOUCXOJSIINX B HUX;

HaBbIKU:

aHa/IM3MpOBaTh TpOLeCcChl (QYHKIMOHMPOBAHUS MeXaHW3M U YCTPOWCTB B3pbIBaTesiell C 1[e/bi0
pa3paboTKK TMPaKTHUECKUX DPEKOMEH[AIMi TI0 TMPOEKTHPOBAHWUIO MEXAaHW3MOB M CXeM pa3/IMYHbIX THIIOB
B3phIBaTesiel.
IICK-4.3

3HAHUA:

yCJI0BUH QYHKIIMOHUPOBaHUS U CTy>keOHOTo 00OpaliieHust B3phiBaTesieil pa3iuuHbIX OOETPUIACoB;

TIPUHLIMIIOB BBIMTOJIHEHUS Pa3/WYHbIX (YHKLUMOHAABHBIX 3aJad MexaHW3MaMM W YCTpONCTBaMHU
B3phbIBaTe/iel;

YMEHUsL:

OpUEHTUPOBaHUs B MeXaHW3MaxX U YCTPONCTBaX YIPaB/ISIOLIUX CUCTeM Pa3/IMyYHOrO Ha3HAUeHHSs;

HaBbIKU:

KPUTHYeCKU aHa/IM3UpPOBaTh BO3MOKHbIE HarlpaB/ieHUs] COBePIIIeHCTBOBAHUS MEeXaHU3MOB U YCTPOUCTB
B3pbIBaTe/Iel.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmaa IPOEKTUPOBAHUME U MOJAE/IMPOBAHUE 3JIEKTPOMEXAHNYECKUX
CUCTEM sBisieTcsl JUCLIMTUIMHON 00sA3aTeIbHOM YacTu 0;10Ka 1 mporpaMMbl MOITOTOBKY TI0 HAIIPaB/IeHUIO
27.04.04 ¥YnpasneHue 8 mexHU4eCKuUx cucmemax.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeckoW  TMOATrOTOBKM  0akajaBpa M CIAY)KUT  OCHOBOM /IS OCBOEHUWS  JIUCIUTUINH:
ABTOMATU3AIINA TIIPOEKTUPOBAHUSA ABTOHOMHBIX WH®OPMAIMOHHBIX WU
YIIPAB/IAOHNINX CUCTEM, BBIIIO/JIHEHUE, ITIOAI'OTOBKA K IMPOLEAYPE 3AIIUTHI N
3AIIUTA BBIITY CKHOI KBAHH@HKA].[HOHHOFI PABOTHBI, BBICIIIASI MATEMATUKA B
HAYUHBIX UCCJ/IEJOBAHUAX, MATEMATNUYECKOE MOJE/INPOBAHUE OBBEKTOB U
CUCTEM YIHPABJ/IEHUSI, METOJOJIOTYS HAYYHBIX WCC/JIEJOBAHUI, METO/BI
WCIIBITAHUM ABTOHOMHBIX WH®OPMAIIMOHHBIX W YIPABIAIOIIUX CUCTEM,
MUKPOJJIEKTPOMEXAHNYECKUE CHUCTEMBI, HAYYHO-UCC/IEJOBATE/IbCKAS
PABOTA, ITIPOTPAMMHOE OBECIHEYUEHUE CHCTEM PEAJIBHOI'O BPEMEHW,
COBPEMEHHAAA TEOPUS YIIPABJ/IEHW S, TEXHOJIOTUYECKASA (ITPOEKTHO-
TEXHOJ/IOTUYECKAS) ITPAKTHKA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

KYPC

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

CEMECTP

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHyeckune
3aHATHSA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-7

TICK-4.3

Paspen 1. B3pbiBaTenb Kak aBT undop M ynpas.

cucrema. 1.1 OCHOBHbIe MOHATHS 06 ABTOHOMHBIX MH(OPMALMOHHBIX U
YIIPaB/ISIOLIMX CUCTEMAX U MX CTPYKTYpHble cxeMsl. 1.2 TexHiuecKie TpeGoBaHMS K
9 COBpPeMEHHBIM aBTOHOMHBIM HH()OPMALIMOHHBIM H YIIPaB/ISIOLMM CHCTEMaM
(ANYC). 1.3 Knaccuduxanuss AUYC. B3pbiBaTensHOe yCTPONCTBO - THIOBast
aBTOHOMHasi MH(OPMAIIOHHAs 1 YIIPaBJIsIOL|as CHCTeMa; CTPYKTYPHast cxeMa
B3pBIBaTe/ILHOIO YCTPOWCTBA 1 Ha3HAYEHHE 3/1eMEHTOB CTPYKTYPHOM CXeMBL.
OTMunTe/bHbIe 0COOEHHOCTH B3PbIBATE/ILHOTO YCTPOIICTBA.

36

32

20

20

Paspen 2. MeTopp! 4 cpeAcTBa oGecrieueHnst 6e30MacHOCTH B3pbIBaTelieii B
c/1y)KeGHOM 00paleHHH, IPH BbICTPeJie H Ha TPaeKTopHH. MojeupoBaHue
MeXaHH3MOB M YCTPOHCTB CHCTeMBbI NpefioxpaHenus. 2.1 MeTo/p! o6ecriedyeHus
6e30macHOCTH B3pbIBaTeNeil B C1y>Ke6HOM 0OpallleHNH 1 MOZie/IMPOBaHMe MPOLIeCCOB
BO3/efICTBHSI MEXaHUUeCKHX (DaKTOPOB Ha YCTPOMCTBA U MEXAaHM3MbI B3pbIBaTe e,

9 Ob6ecrieyeHre yAapoNpOYHOCTH, BUGPOIPOYHOCTH, YCTOHYUBOCTH K K/TIMMaTH4eCKUM 50 18 6 12 0 30

W Ipyrum Bo3sjeiicTBuaM. 2.2 Metozbl obecrieuenust 6e30MacHOCTH B3pbiBaTeieit
TIPH BBICTPEJIe ¥ MOJie/TMPOBaHKe MPOLIeCCOB BO3/EICTBHS yCI0BHUiA,
CONPOBOXKAAIOIIMX BBICTPEJI HA YCTPOMCTBA U MeXaHU3MBI B3pbIBaresieid. 2.3
MeTozs! obecrieuenyst 6e30MacCHOCTH 1 TIOMeXO0y CTOMUMBOCTH B3pbIBaTerleil Ha
TPaeKTOPHM U MO/Ie/IMPOBaHHe MPOLIeCCOB BO3/|eCTBUA MeXaHHUeCKUX 1
9/1eKTPOMArHUTHBIX (paKTOPOB Ha yCTPOHCTBA M MEXaHH3MbI B3pbIBaTe/el.

30

Paspen 3. CeHCOpHBIe CHCTEMBI aBT

X ““"!"n:' X U
YNPaB/IAIOMMX CHCTeM (MHOroyHKIMOHAIBHBIX H MHOTOPEXHMHBIX
B3pbIBaTeeil) 1 ux mofeupoBanue. 3.1 HazHaueHue, 06/1acTb MpUMeHeHHs],
OCHOBHbIe TpeGoBaHMs K CEHCOPHBIM YCTPOWCTBAM M UX KaccudHKarus. 3.2

9 Knaccugukarysi, NpUHLMN /1eiiCTBUsL, OCHOBHbIE TeXHUYeCKHe XapaKTepUCTHKH, 50 18 6 12 0 30

YCTPOHCTBAX.

061acTh pUMeHeHus U TeHeHIMU pa3BuTyst. 3.3 VI36uparenbHOCTb U

TIOMeX0yCTOMUMBOCTb MHULIMUPYIOLIIeH CUCTeMbl B3pbIBaTe/IbHBIX YCTPOMUCTB. 3.4
Mo/eMpoBaH1e 3/1eKTPOMeXaHMYeCKMX CeHCOPHBIX CUCTeM; aHa/lu3 pe3y/IbTaToB
MO/|e/IMPOBaHUst ¥ 060CHOBAHMe IPUMEHMMOCTH STHX CUCTEM BO B3DbIBATe/IbHBIX

30

Paszpen 4. O6Lyye NPUHLHIIBI POEKTHPOBAHUS
B3pbIBaTeei Aasn 0B pas.

M MOJe/IMPOBaHUA

P

'0 Ha3! H 'COB

POIN

9 (yHKIMOHHPOBAHMSA HX YCTPOHCTBA U MeXaHM3MOB. 4.1 B3apeiBarenu s 44 11 3 3 33 20

6oernpuracos. 4.4 B3pbiBareu A5 aBabom6. 4.5

OCKOJIOYHBIX M OCKOJIOUHO-(DYraCHbIX apTH/I/IEPUIHCKUX CHapsi/joB. 4.2 B3pbiBatenu
17151 peakTUBHBIX cHapsiioB U PC30. 4.3 BapsiBatenu [/1s1 KyMy/ISTUBHBIX

B3pbiBaTenu f1s Topries.

20

Bcero 3a 9 cemecTp

180 51 17 34 129 100

100

Bcero no gucuuninHe

180 51 17 34 129 100

100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep u HauMeHOBaHHe pa3fiesia
JUCIUILTHHBI

Tema MNPAKTUYECKOr'0 3aHATHUA

Oo0neMm,

aya.
4yacos

Pa3pen 1. B3peiBarenb Kak
aBTOHOMHasi UH(POPMaLMOHHAas 1
yTpaB/soLas CUCTeMa.

3ansartue Ne 1. B3pbiBaTenbHOe yCTPOMCTBO - TUIIOBAst
aBTOHOMHasi MH(MOPMAaLMOHHAS U YTIPABISIOIast
CHCTeMa; CTPYKTypHas CXeMa B3PbIBATe/IbHOTO
YCTPOMCTBA U Ha3HaYeHUe 3/IeMeHTOB CTPYKTYPHOU
cxeMbl. TexHUUeCKue TpeOOBaHUsS K COBPEMEHHBIM
aBTOHOMHBIM UH()OPMAL[MOHHBIM U YTIPaBISIOLM
cucTemMam.

Pazpen 2. Metoppl v cpescTBa
obecrieuennst 6e30MacHOCTH
B3phbIBaTeiel B CIyKeOGHOM

oOpairieHnH, 1Py BLICTpeJie U Ha
TpaekTropuu. Mozenposanue

MeXaHU3MOB U YCTPOUCTB CUCTEMBI
rpeZioXpaHeHusl.

3ansitue Ne 5. ViccnenoBaHre 6e30MacHOCTH MeXaHK3Ma
B3phbiBate/isi PC30 B ciny>keOHOM o0OpalljeH|H U
[10MeX0YCTOMUMBOCTH Ha TPAeKTOPUHU.

3ansitie Ne 6. MopenpoBaHre (QyHKLMOHUPOBAHUS
MeXaHH3Ma IIpY BbICTpeJsie U3 MUHOMeTa.

3ansitue Ne 7. ViccnenoBaHue 6e30MacHOCTH MeXaHM3Ma
B3pbIBATe/Is /I/I1 MUH B C/Ty>KeOHOM oOpallieHuy v
TIOMEeX0yCTOMYMBOCTH Ha TPAeKTOPUU.

3ansitie Ne 4. MopenpoBaHye (yHKLMOHUPOBAHUS
MexaHH3Ma pu BeicTpesie u3s PC30.

3anstre Ne 2. MogenpoBaHue GyHKIMOHAPOBAHUS

6
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MeXaHH3Ma TP BbICTpeJsie U3 apTU/IEPUICKOT0 Opy/usl.

3ansTre Ne3 . MccienoBaHue 6€3011acHOCTH MeXaHU3Ma
apTWUIEPUICKOTO B3pPBIBaTeNs B C/Ty)KeOHOM
obparieHuy U oMeX0yCTOMYMBOCTH Ha TPAEKTOPHH.

10

11

12

13

Paspen 3. CeHCOpHBIE CHCTeMBI
aBTOHOMHBIX MHQOPMALIMOHHBIX U
YTPaBASIOLUX CUCTEM
(MHOTO(YHKIMOHA/BHBIX U
MHOTOPe)XUMHBIX B3phIBaTesieil) u
UX MOJie/IMpOBaHue.

3anstue Ne 8. MogenvpoBaHue QyHKIIMOHUPOBAHUS
PeakIMOHHOT0 Y/JapHOTO MeXaHW3Ma Tpy
B3aUMO/IeMICTBUH C NTperpazou.

3ausTrie Ne 9. VccienosaHue 6e301acHOCTH
PeaKIMOHHOTO yIaPHOTO MEXaHU3Ma B CTy>KeOHOM
obparieH’y U MoMexX0yCTOMYMBOCTH Ha TPAeKTOPHH.

3anstue Ne 10. MogenvpoBaHye GhyHKI[MOHUPOBAHUS
WHEePLIMOHHOTO UX yAapHOTO MeXaHu3Ma Ipu
B3aUMO/IeMICTBUH C Nperpazou.

3ausTtre Ne 11. VccnenoBaHue 6e30MacHOCTH
VHEPIMOHHOT0 YIJapHOTO MeXaHU3Ma B C/TYKeOHOM
obparieH|y U MoMexX0yCTOMYMBOCTH Ha TPAEKTOPHH.

3ansTtue Ne 12. MogenvpoBaHye hyHKI[MOHUPOBAHUS
K1l npu B3aUMOZeMCTBUM C TIperpa/iou.

3ansitue Ne 13. Uccnemoranue 6e3onacHoctu K1 B
Cy>keOHOM 00pall|eH|H, TIPU BBICTPE/Ie U
TOMEeX0yCTOMUMBOCTH Ha TPAEKTOPHH.

14

15

16

17

Paszen 4. O61iye NPUHIUATIBI
MIPOEKTUPOBAHUS U MOJIe/TUPOBAHKS
B3pbIBaTesIelt A/1s1 6oernpuriacos
Pa3/IMYHOTO Ha3HAUeHUs U
NpoLieCCOB GYHKIIMOHUPOBAHUS UX
YCTPOMCTBA U MEXaHU3MOB.

3ansitue Ne 14. B3pbiBaTenu /it 0CKOJIOUYHBIX U
OCKOJIOUHO-(hyTaCHBIX apTHU/IJIEPUMCKUX CHAPSIIOB.
Bb160p OCHOBHBIX CXe€M MOCTPOeHUs i 000CHOBaHMe
MPUMEHSIeMbIX MEXaHU3MOB U YCTPOMCTB.

3ansitue Ne 15 B3peiBarenu s cHapsoB K PC30 .
BbI60p OCHOBHBIX CXe€M MOCTPOeHUs i 000CHOBaHMe
TIPUMEHSIEMBIX MEXAaHU3MOB M YCTPOMCTR.

3ansitue Ne 16. B3pbiBaTenu /i KyMyJISTUBHBIX
GoernpuracoB. BbIOOp OCHOBHBIX CXeM TIOCTPOEHUS U
000CHOBaHH1e IPUMEHSIEMbIX MEXaHU3MOB U YCTPOWUCTB

3ausitie Ne 17. B3pbiBaTenu /i1 aBuabom6b U Topre,.
BbI60p OCHOBHBIX CXeM MOCTPOEHHS U 000CHOBaHHUE
TIPUMEeHsIeMbIX MeXaHU3MOB U YCTPOMCTB.

Bcero 3a 9 cemectp

34

3.3. CamocrosiTennbHas pabdora crygenrta (CPC)

Homep 1 HauMeHoOBaHMe pa3jeia JUCHUILUIMHBI

Copepxanue
yueOHOr0 3ajaHus

Oo0neMm,
4acoB

Pasgen 1. B3pbiBaTenb Kak aBTOHOMHas1 MH(pOpMaljioHHas U

yTpaBsoLasi CUCTeMa.

ITpopabotka
ay/TUTOPHBIX
3aHATUH.

16

TlogroroBka kK
pybe>kHOH
aTTecTalyu.

16

ITpopabotka
ay/TUTOPHBIX

Paszen 2. MeTo/ibl ¥ cpeficTBa obecrieueHust 6e30MacHOCTH B3pbIBaTe e 3aHATHH.

B CJTy»KeOHOM 0OpallieH!y, IpU BBICTPesie U Ha TPaeKTOPHUH.
MopenrpoBaHie MeXaHHU3MOB W YCTPONCTB CHUCTeMBI [pe/joXpaHeHusl.

12

Odopmnenue UII3.

12

[TogroToBka k
pybe>kHOH
aTTecTaLyH.

Paspen 3. CeHCOpHBbIE CUCTEMbl aBTOHOMHBIX MH()OPMALIOHHBIX U
YTPaBJSIIOLMX CUCTEM (MHOTOQYHKLIMOHATBHBIX U MHOTODEXUMHBIX
B3pbIBaTesieil) U UX MOZeJIMpOBaHue.

[TogroToBka k
pybe>kHOH
aTTecTalyy U cfiaye
JK3aMeHa.

12

ITpopaboTtka
ay[JUTOPHBIX
3aHATHUI.

10

21700




Odopmnenne UII3. | 10

Pasgen 4. O611ive IPUHLUIIBI IPOEKTHPOBAHUS K MOZIeTMPOBAHKSI

(YHKLIMOHMPOBaHHUS MX YCTPOHCTBA U MEXaHHU3MOB.

10 B3pbIBaTesel Ayisi 60ernpuIiacoB pa3nMUHOTO Ha3HaYeHHs ¥ TIPOL{eCCOB

[TpopaboTka
ayIUTOPHBIX
3aHATHUH.

11

Odopmnenue UTI3. | 12

ITogroroBka K cfaue

11 10
3K3aMeHa.
Bcero 3a 9 cemectp 129
4. ®OPMBbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
11213 4 |5/ 6 (78 9 10 (11| 12 [13| 14 |[15]| 16 17
9 nIi3 ap Konn | AP nIi3 nri3 OP | Bormp. Ok3

YcnoBHbIe 00603HAUEHUS:

[P — nuarHocTrueckasi paboTa;

UII3 — unauBKyanbHOe MpakTUUeCcKoe 3aaHuE;
Konn — konnoksuyw;

Bonp. JK3 — BOMpOCHI K 3K3aMeHY.

TEKyIHHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJUTCA B IUCKPETHLIE BpEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:

e UArHOCTUYECKas paboTa;

e UH/UBH/yaTbHOE TIPAKTUYeCKOe 3a/IaHue;
¢ KOJUIOKBUYM,;

¢ BOMPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:
e 9K3aMeH.

21700




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.I1. CmupHOB, E. b. I'penioBa, C. A. Kapnos ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TeopeTnyeckrie OCHOBBI IpOeKTUpOBaHUsl B3pbiBaTesieil. U. 1 Cuibl 1 MOMEHTBI B MeXaHU3Max
B3pbIBaTe/el pu apTu/iepuiickoM BeicTpese. BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2019, 49 5k3.

3. B. P. AusipueBckuii, A. JI. ®pazikoB. . VI30paHHbIe T/1aBbl TEOPUUA aBTOMATHUECKOTO YTIPABIEHUS C
npuMepamu Ha si3bike MATLAB. CII6.: Hayka, 2000, 371. pec.

4.T. A. CynuH. . TeopeTrueckrie 0CHOBBI pacuéTta ceHCOpHbIX cucteM. CII6.BT'TY "BOEHMEX" um. /1.
®. Ycrunona, 2000, 46 5k3.

5. T. B. bap6aios, A. I1. CMupHOB. . CHCTeMbI YIIpaB/ieHHst B3pbIBOM. OCHOBBI aHa/IM3a U CHHTE3a.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2000, 150 3k3.

6. E. B. UypbaHoB. . Kpatkuii Kypc 6ammuctuku. CI16.BI'TY "BOEHMEX" um. /1. ©. YctrHoBa, 2006,
225 3K3.

7. FO. M. Acranos, A. B. bop3os, K. I1. JluxoezneHko. COOPHUK HayuHbIX TPYZAOB Kadeapbl " ABTOHOMHBIE
VH(OpMaLMOHHBbIe U yrpap/stomye cuctembl” MI'TY uM. H. 3. Baymana u @I'YII "LleHTpanbHbIi
Hay4HO-HCCJIel0BaTeNbCKUM paJuoTeXHUUeCKUI MHCTUTYT UM. akajzieMuka A. U. bBepra". ABTOHOMHbIe
nH(MopMallMoHHbBIe U yIipaBsstomuye cuctemel. BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2011, 351. pec.

5.2. [lorionHUTebHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpeOyeTcsi.

5.3. [lepuognueckue U3gaHusi:
He TpeOyroTCSI.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHMSI TUCLIUTITUHBI, 3/IeKTPOHHbIe OMOMMOTeUHbIe CUCTEMBI:

1. http://urait.ru — O6pa3oBate/ibHas ratdopma «FOpaiiT». /st By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yHaamenTanbHas 6ubnmuoreka BI'TY «t BOEHMEX» uM. [1.®. YCTHUHOBa];

3. http://e.lanbook.com — 3BC JlaHs;

4. http://ibooks.ru — 3BC A#OyKc.py - 3T0 60/BLION BEIOOP aKTyaIbHOM JIMTepaTyphl /i71s Balei
OUOMMOTEKH B 3/1IEKTPOHHOM BUJE;

5. http://www.tnt-ebook.ru — TNT-EBOOK - DieKTpoHHO-0MO/TOTeYHasi CUCTeMa.

COBpEMEHHLIe HpOClJECCI/IOHa]'IbH]:Ie GEETS JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3eKkTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCCIeJ0BaHUH.

VHdopmalioHHble CIIpaBOYHbIE CHCTEMBI:

1. Texakcrept — MHGOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HOpMbI, MpaBuia, CTaHAapThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALUH.

5.5. IIporpamMMHOe obecrieueHue:

1. Adobe Reader;

2. FEMM,;

3. Matlab 2015a SP1;

4. PTC Mathcad Prime 5.0;
5. WPS Office;



6. 7-Zip;
7. Ansys Multiphysics 2019 Teaching Advanced.

5.6. nopmalrioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;

2. lHTepakTHBHas [0CKa;

3. [InakaTHble MaTeprasIbl, CofiepyKalijie o01e BUbI WK N300pakeHHs U3e/ni;
4. Adobe Reader;

5. PTC Mathcad Prime 5.0;

6. Ansys Multiphysics 2019 Teaching Advanced;

7. FEMM.

6.3. IIpouee:

1. pabouee MeCTO TIpero/aBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHET, rpe/iHa3HaueHHbIe
[I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
INPOEKTUPOBAHUE 1 MOJE/IMPOBAHUE 3/IEKTPOMEXAHUYECKNX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctuminna [MPOEKTUPOBAHUE U MOJAE/IMPOBAHUE JJIEKTPOMEXAHUWYECKHUX
CUCTEM sBiisieTcs AUCLUIUIMHON 00A3aTe/IbHOM YacTH 0/10Ka 1 nmporpaMMbl MOATOTOBKY 110 HAIIPaB/IEHHIO
27.04.04 YnpaeneHue & mexHuueckux cucmemax. [uciuriiiHa peanu3yercs Ha (akynbreTe E Opykue u
cucrembl Boopykerwss BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadenpoit E6 ABTOHOMHBIE
NHOOPMALMOHHBIE U YTIPAB/IAOIINE CUCTEMBL.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OTIK-7 crocoGHOCTh OCYIIeCTBISATh 000CHOBAaHHLINA BBHIOOD, pa3pabaThiBaTh M Pean30BbIBATHL HA MPAKTHKE
CXeMOTeXHUUeCKHe, CUCTEMOTeXHIUECKYe U alllapaTHO-TPOrpaMMHbIe PeIleHus /I/Isi CUCTEM aBTOMAaTH3al[uH 1
yTpaB/IeHus;
[TICK-4.3 criocoOHOCTh MPOBOUTH MPOEKTHO-KOHCTPYKTOPCKUE PAabOThI TI0 CO3/IaHUI0 3/IEKTPOMEXaHUUe CKUX
1 MUKPOMEXaHUUEeCKUX YCTPOHCTB CUCTEM YIIpPaB/Ie€HUS [IeMCTBUEM Ma/IorabapUTHBIX JleTaTe/TbHbIX arllapaTos.

CogfepkaHve [JUCLMIIMHBI OXBaTblBaeT KPYTI BOMPOCOB, CBSI3aHHBIX C W3yYeHHEM TeOpeTHUeCKHX OCHOB
(YHKLIMOHMPOBaHMSl M TIPOEKTHPOBaHUs THUIOBBIX B3pbIBaTesell /s pa3iuuHbIX OoernpumnacoB Ha Oase
cBefleHnii 006 0COOEHHOCTSIX [JUHAMUKH STUX 0OENpUIacoB TIPHM BBLICTpere, HAa TPAEKTODUHM U TIpH
B3aMMO/IeHICTBIY C IIperpajiaMy, UTo sIB/IsIeTCsl OCHOBOM OBJIaJieHUs CTyAleHTaMU HaBblKaMU aHa/M3a U CUHTe3a
B3pbIBaTeneil Kak IpUOOpOB yrpaBieHWs [elicTBUeM 0oeBbIX dacTeii OoerpumnacoB. B3peiBaresnb
paccMarpuBaeTcsl Kak ~TUIOBasi aBTOHOMHAs WHGOpPMAlMOHHAsT M YIOpaBisioas CcUCTeMa C
BBICOKO9HEPreTUYeCKUMU BBIXOAHBIMA MMIY/IbCaMU. [JJUCLUIJIMHA SIBASETCS OCHOBOM [/l BBIOJHEHUS
yUal[MMCs BBITYCKHON KBa/TTMQUKALMOHHOW PabOTHI.

[Tporpammoii AUCLIUIIMHEI TIpe/lyCMOTPEHbI CJle[iyIolire BU/bI KOHTPOJIA:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble UHTePBA/IbI B
cnemyronux dhopMax:
e MarHocTuyeckas pabora;
e WHAVBU/Yya/JbHOE MPaKTHUeCKOe 33/1aHue;
*  KOJ/UIOKBUYM;
e BOMPOCHI K 9K3aMEHY.

ITpomesKyTouHasi arTecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OO61m1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBisgeT 5 3.e., 180 u. TIporpamMMol JUCIUIJIMHEL

MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (17 4.), mpakTtuueckue 3aHaTtus (34 4.), camocTosTesnbHass pabora
ctyzeHrta (129 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUE 1 MOJAE/IMPOBAHUE 3J/IEKTPOMEXAHUYECKNX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLMIUIMHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS 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

PexkoMeHpyemasi IuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. B3pbiBareb KaK aBTOHOMHas HH(opMaIjMoHHasA U yIIpaB/IAIIasa CUCTeMa.

E. B. UypbaHog. . Kparkuti kypc 6anmctuku: CI16.6T'TY "BOEHMEX"

Tpopat6orka um. JI. ®. Ycrunosa, 2006 (Bb160pouHO 110 pasgenam)
dYAMTOPHBIX B. P. AusipueBckuii, A. JI. ®pakoB. . FI36paHHbIe I7IaBbI TEOPUN 16
3aHATHH. aBTOMAaTHUYeCKOTO yrpaB/eHus C IpuMepamu Ha a3bike MATLAB: CII6.:
Hayka, 2000 (BeibopouHo 1o pa3zesam)

TToAroToBKa K A.II. CmupHoB, E. B. I'peniora, C. A. Kapnos ; BI'TY "BOEHMEX" um. /1.
pyGeKHOI @. YcruHoBa. TeopeTyeckre 0CHOBBI TPOEKTUPOBaHKS B3phbiBaTeneil. Y. 1 16
aTTecTaIym. Cwibl ¥ MOMEHTBI B MeXaHW3Max B3pbIBaTesiel 1py apTU/IepUICKOM

BoicTpesie: BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2019 (Ctp. 3-62)

Wroro no pasgeny 1 32

Paspen 2. MeTtoab! U cpeAcTBa o0ecrieueHns1 6€30acCHOCTH B3pbIBaTesieil B CJIy)keOHOM o0parieHny, pu
BBICTPe/Ie M Ha TPaeKTopuH. Moje/IlMpOBaHHe MEXaHU3MOB M YCTPOMCTB CHCTeMbI NpeA0XpaHeHHsI.

FO. M. Acranos, A. B. Bop3os, K. I1. JTuxoenenko. COOPHUK HAayUHBIX

TIpopaborka Tpyz0B Kadephl " ABTOHOMHBIe HH()OPMALMOHHbIE W YPaB/ISFOLe
dyAMTOPHBIX cucteMbl" MI'TY um. H. D. baymana u ®I'YII "LleHTpanbHbIi HayuHO- 12
3aHsTHH. WcCiefloBaTeIbCKUM paluoTeXHUUeCKU MHCTUTYT UM. akajeMuka A. U.

Bepra". ABToHOMHbIe UH(POPMALIMOHHBIE U YIIpaB/sitoliue cucteMbl: BI'TY
Odopmenne "BOEHMEX" um. [I. ®. YcruHoBa, 2011 (Ctpanutibi 245-267) 12
NII13. I". B. Bap6armos, A. TT. CMupHOB. . CUCTEeMBI YTIPAaBI€HUS B3PHIBOM.

OcHoBel aHanmu3a U cuHTe3a: CII6.BI'TY "BOEHMEX" um. [I. @.
TToArOTOBKa K YcrunoBa, 2000 (CtpaHuLsl 5-18)
pyGexHoit A. B. BabkuH, B. A. Benganos, E. ®@. I'ps3zHo.. . CpeficTBa MopaXkeHUst U 8
aTTeCTaLym. 6oenpunacel: M.: V3a-8o MI'TY um. H. D. Baymana, 2008 (Ctpanurib 131-
155)
Wrtoro no pa3geny 2 32

Pa3zpnes 3. CeHCOpHBIe CHCTeMbl aBTOHOMHBIX HH()OPMaLMOHHBIX M YIIPAB/ISOIIUX CHCTEM
(MHOro(hyHKIIHOHA/IBHBIX 1 MHOTOPE)XHMMHBIX B3pbIBaTeieil) U UX MOAe/IHpOBaHue.

ITogroroBka k
pybe>xkHOH

A. B. babkuH, B. A. Benzianos, E. ®. I'psi3HOB. . CpezicTBa MopakeHUs 1

aTTecTalyy u boenpumnacer: M.: M3a-8o MI'TY um. H. 3. Baymana, 2008 (Ctpanurb 843- 12
ciaue 9K3aMeHa. 902)
Mbopaborka I". B. Bap6armios, A. TI. CMupHOB. . CUCTeMBI YTIpaBIeHUsI B3PHIBOM.
a ppﬁo HBIX OcHoBbl aHanu3a U cuntesa: CI16.BT'TY "BOEHMEX" um. /1. . 10
YAHTOD YctunoBa, 2000 (Ctpanuiisr 58-60)
3aHATHI. -
I A. CynuH. . TeopeTueckue OCHOBBI pacuéTa CeHCOPHBIX CUCTEM:
I(/)I%PMHEHH@ CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunopa, 2000 (CTpanuLa 64) 10
Wroro no pasgeny 3 32

Pazgen 4. O0uiye NpUHIMIIBI POEKTHPOBAHUSA U MOJie/THPOBAaHNA B3pbIBaTe /el /sl 00enpumnacos
Pa3/IMYHOro Ha3HaAYeHHUs1 U NporeccoB ((PyHKIIHOHUPOBAHHUA UX YCTPONCTBA U MeXaHH3MOB.
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ITpopaboTka A. B. BabkuH, B. A. BenaHos, E. @. I'pazHoB. . Cpe/icTBa MOpPaykeHUs U 11
ayIUTOPHBIX 6oerpunacel: M.: M3a-80 MI'TY um. H. 3. Baymana, 2008 (Ctpanurist 843-

3aHATHI. 902)
Odopmenne I'. B. Bap6arros, A. I1. CMmupHOB. . CHUCTeMBI YIIPaB/Ie€HUS B3PLIBOM.
WTI3. OcHoBbl aHanu3a u cuntesa: CII6.BI'TY "BOEHMEX" um. 1. ®. 12

TloaroToBKa K YctunoBa, 2000 (Ctpanuiisr 58-60)

10
c/lade 3K3aMeHa.

Wrtoro no pa3peny 4 33
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
NMPOEKTUPOBAHUE 1 MOJE/IMPOBAHME 3JIEKTPOMEXAHUYECKUX CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

*  KOJ/UIOKBUYM;

e UHAWBHAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e BOMNPOCHI K 9K3aMEHY;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

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

KonnokBuym
Ha ko//10KBUyM BBIHOCHTCSI YaCTh MaTeprajia 9K3aMeHa; OLIeHKA 3a KOJIJIOKBUYM yUWUTBIBAETCS [PH
BBICTABJIEHUH OLIEHKU I10 UTOraM 3K3aMeHa.

OTBeT OLleHMBAETCS TIPETofaBaTeieM 1o YeThIPEX0aIbHON CHCTeMe; OLIeHMBAIOTCSI KOPPEKTHOCTD U TOJTHOTa
OTBeTa.

O1leHKa BBICTaB/ISI€TCS COIVIACHO CJIEYIOIIUM KPUTEePUsIM:

«OTJIMYHO» - ITyOOKOe yCBOeHHe MaTepuaria - IoJIHbIe, T0C/Ie[joBaTe/IbHble, TPAMOTHBIE 1 JIOTHYeCKH
M3/1araeMble OTBETHI TIPH BH/[OM3MeHEeHHH BOTPOCa, IPaBUILHO 000CHOBaHHBIE PelleH!s], BlafieHue
Pa3sHOCTOPOHHUMM HaBbIKaMH 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 [IPAKTUUeCKUX 3a/auy;

«yZI0BJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOI'O MaTepuara - IIpy OTBeTe [J0IYCKarTCsl HeTOUHOCTH,
He/J0CTaTOYHO I1paBU/IbHBIE POPMY/IUPOBKH, 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 pe3ynbTraTam czauu 00yuaroMcst KOJUIOKBHYMA TIperiofiaBaresib BbICTABIISET OL|eHKY COIVIaCHO
BbIlIIeyKa3aHHbIM KPUTEPUSIM, IIPY 3TOM KOHTDPOJIBHOE MepPOTIPUSATHE CUMTAETCS yCIIeIIHO IIPOiIeHHBIM B
C/lyyae TIOMyueHUs1 00yuaroLMMCs OL|eHKU He HIKe, ueM "y[J0B/IeTBOPUTE/BHO .

OpHeHTUPOBOUHBIN TlepeueHb BLIHOCUMBIX Ha KO/JIOKBUYM:

1. OnpesienuTh yCIOBUS CpabaThIBaHKsT HAKOILHOTO MeXaHW3Ma LIeHTPOOeXXHOTO THTIa BO B3phIBaTesie K
TypOOpeaKTUBHOMY CHapsi/ly TIPU CJIeIYIOIINX UCXOAHBIX AaHHBIX: N=30000 06/mMuH, 1=50g, r=3MmMm, a=6MMm.
2. OnpesiemTh 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, OTUCHIBAIOLIIEE 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
TpeboBaHus (MOTYILIeCTBO, JaJIbHOOOHHOCTD, TOYHOCTD CTPeb0bI, OTHeBasi MPOU3BOAUTETEHOCTD, PEXKUM
OTHS$I, MAaHEBPEHHOCTb U JIpyTHe).

7. ®usnyecKre OCHOBBI BbICTpesa. BivsiHve napaMeTpoB BbICTpe/ia Ha HAYa/IbHY0 CKOPOCTh CHapsiza.

8. Cubl MHEpLIMY, BO3HUKATOIIVe TIPY apTH/I/IepUIiCKoM BhIcTpesie. du3nyeckue MpoLiecchl, ypaBHeHHe
IIBIDKEHHs CHapsiia, OCHOBHBIE (POPMYyJIbl. XapaKTep U3MeHeHUs JaB/ieHus], 0CEeBOM 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. OnpezieMTh MaKCUMa/bHYIO TIeperpy3Ky, BOHUKAIONIYIO MPH MMaZileHUY CHapsi/ia Ha UYyTYHHYIO TTUTY 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 Tesla B TIPOCTelillleM HHePLMOHHOM MeXaHU3Me
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 0Oe30TacHOro TnafieHus1, 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 maleHus CHapsiJia Ha yIpyroe OCHOBaHWe. YpaBHEHHeE IBW)KEeHUSI CHAps/la U UHEPLIMOHHOTO
Tesa U pellieHre CUCTeMbl YpaBHEHUH.

NupuBuayanbHOe NpakTHUecKoe 3aiaHue
Breimonnenne komruiekca UIT3.

Temaruka BBAaHI/Iﬁ COOTBETCTBYET T€MaM pa3[e/i0B JUCHUILINHBI:

1. Pacuért 6e30macHOCTH ¥ B3BOAUMOCTH WHEPLIMOHHOTO MPeJ0XPaHUTeTIbHOTO MeXaHW3Ma [IJisi MSTKOTO
apTU/UIEPUICKOTO BLICTpEIA.

BapbupyroTcs HauaibHbIe TapaMeTphbl COT/IACHO BAPUAHTY.

Pa3Hble KOHCTPYKTUBHBIE CX€Mbl MEXaHU3MOB.

2. OnpezienieHye apaMeTPOB JBM)KEHUS CHApsi/la apTUIEPUICKOTO TIPH B3aUMOJEHCTBUM C Pa3/IMUHBIMU
riperpajgamu (TpyHT, OpOHSI, CTa/b).

3. Paccmotpets ¢U3MuecKyto KapTHHY B3aUMO/eMCTBUS yAapHOr0 MexaHU3Ma peakljMOHHOIO THIA C IPOYHON
rperpazou.

BeironiHeHHBIe 3a/laHusT OLIeHUBAIOTCS TIPeTofiaBaTesieM 0 YeThIPEX0a/IbHOH LIKase:

«OTJIMYHO» - ITyDOKOe yCBOeHHe TeopeTUYeCKOro MaTepyrasa - eMOHCTPALUs TTOJIHbIX, TI0C/e/|0BaTe/IbHBIX,
I'PaMOTHBIX 1 JIOTMUECKUX pellleHHi NPY BbINIOJIHEHUH NIPaKTUYeCKOro 3a/jaHus, BiaJileHre pa3HOCTOPOHHUMU
HaBbIKaMU U [IpreMamy;

«XOpOLIO» - 3HAHHE TIPOrPAMMHOTO TEOPETHUECKOr0 MaTepHara - TPaMOTHOe U3/Io’KeHue, Oe3 CyleCTBeHHBIX
HETOYHOCTel NpH BBINIOJTHEHNH 33/laHus, IPaBU/IbHOe NIpUMeHeHNe TeOpeTUUeCKUX 3HaHUM, B/lafleHre
HeoOXOMMBIMU HaBBIKaMHU TP BBITIONIHEHWH 3a/]ay;

«YZ,0BIIeTBOPUTE/ILHO» - YCBOEHNEe OCHOBHOTO MaTepuaJia - TpU pellieHUH J0MyCKaloTCsl HeTOUYHOCTH,
HeJ/l0CTaTOYHO I1paBU/IbHbIE (POPMY/IMPOBKU U BBIBO/bI, HapyllleHHe [10C/1e/j0BaTe/IbHOCTH B U3/I0XKEHNH,
3aTpyJHEeHUsI B BBIIIOJIHEHUH 3a/laHUM;

«HEeY/|0BIeTBOPHUTE/IBHO» - He3HAHUe MaTepuasia, TIpH OTBeTe BO3HUKAIOT OIIMOKH, 3aTPYAHEHHUS TTpU
BBITIOTHEHUH TIPAKTUUECKHUX PaboT.

Bompocsl K 3K3aMeHy

OpUeHTUPOBOYHBIY TlepeyeHb BOMIPOCOB K 3K3aMeHY.
1. OnpezienuTh yca0BUsi cpabaThIBaHKs HAKOIBHOTO MeXaHW3Ma LIeHTPOOe)XHOTO THIla BO B3phIBaTesie K
TypOOpeakTUBHOMY CHapsiAy MpU C/iefyIoMxX ucxogHbix AanHbix: N=30000 06/muH, 1=50g, r=3Mm, a=6Mm.
2. OripefieIMTh MaKCUMaTbHYO0 CKOPOCTh YZIapHUKA [IeHTPOOEKHOT0 THIA [T 3a[JaHHBIX Y C/IOBHUA.
3. YpaBHeHuUe ABWKeHUs (TIOCTyTaTebHOe U BpalljaTesbHoe). OnpesiesieHie MOMEHTOB MHEPLIMK Pa3/TMUHbIX
Tes.
4. YpaBHeHHe, OMUCHIBAIOIIEE MPOIECChI B 3/IEKTPUYECKOM KoJiebaTelbHOM KOHTYPE.
5. BpemeHHbIe, (a3oBble 1 (a30BO-BpeMeHHbIe AMarpaMMbl, XapaKTepu3yolye KosiebaTe/TbHbIe MPOLIeCChl B
JVHAaMUUYECKUX CUCTEMax.
6. CoBpemenHast aptuiepusi. O61ias xapakrepuctrka. Kinaccudukaliys apTU/IIEPUICKUX OPYAMIA Ha3eMHOH
apTwuiepuu. TakTMKO—TeXHUYeCKre TpeOOBaHUs K apTU/UIEPUICKHAM CHCTeMaM, OCHOBHBIE O0eBbIe
TpeboBaHus (MOTYIIIECTBO, JATLHOOOHHOCTb, TOUHOCTDL CTPETLObI, OTHEBasi MPOU3BOIUTETHBHOCTD, PEXKUM
OTH$1, MAHEBPEHHOCTb U JIPYTHE).
7. @usnyecKre OCHOBHI BeICTpesa. BivsiHue mapaMeTpoB BhICTPe/ia Ha HaYa/lbHY0 CKOPOCTh CHapsifia.
8. Curbl MHepLIMY, BO3HMKAIOLMe TIPY apTH/IepUiickoM BhIcTpesie. Pu3nyeckue MpoLecchl, ypaBHeHHe
JIBIDKeHHs CHapsiia, OCHOBHBIE (POpMy/bl. XapakTep U3MeHeHHs [aB/ieHusi, 0CeBOM TMeperpyskH,
TIOCTYTIaTe/IbHOM U BpalljaTe/TbHOM CKOPOCTeM IpH IBVPKeHUH CHaps/ja B KaHasie cTBosa. KoadduieHT
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MOTyLIecTBa apT. cucteM. OnpefiesieHre CPeJHEro 3HaueHUs1 0CeBOM Neperpy3Ku Mpy ABWKEHWH CHapsiJia B
KaHaJle CTBOJIa U OMpe/ie/ieHre CPeJHEr0 BpeMeHU ABWD)KeHUS CHapsila B CTBOJIE OPYAUSI.

9. OnpezfenuTh MakCUMa/bHYO [eperpy3Ky, BOSHHKAIOIYIO0 [P MaJeHny CHapsa Ha YYTYHHYIO [JIUTY C
BbICOTHI H=2M, Bpemsi coynapenust ¢ ruToi 0,2 Mc, ko3 duiieHT BoccTaHOB/IeHUs TIpu yaape 1,0. 3akoH
V3MeHeHUsI Tieperpy3Ku - PsSIMOYTObHBIN.

10. OnipeenuTh MakCHMabHOE TlepeMellleHre NHePLIMOHHOTO TeJla B IPOCTeIIeM HHepPIIMOHHOM MeXaHH3Me
TIpU yZAape. YIapHbIA UMITYJIBC MIPIMOYTO/IbHOU (opmbl. [TocTpouts rpadmk Xmax=t(no/ nm) rpu ycJI0BUA
nmty= Const.

11. OnpepeneHuie BEICOTHI Oe3omacHOro nageHus rnpocteimero VITM ucxofs U3 yCI0BUSE MTHOBEHHOTO yzapa.
12. YcTaHOBUTE CBSI3b MeXK/y BBICOTOM Oe30mMacHOro najeHusi, rabapuraMu MexaHr3Ma (pabounii Xof -a) u
YCIOBUSIMU B3BOAUMOCTHU (K-KO3(PPUITMEHT 0CeBOt B3BOJUMOCTH.

13. OnpefiemUTh MakCUMa/IbHYHO MeperpysKy, BOSHUKAOLIYIO IIPU [aJleHUH CHapsiJia Ha YyTYHHYIO IIJIUTY C
BbICOTHI H=2M, Bpemsi coyzapenus ¢ rumroi 0,2 Mc, koadduiieHT BoccTaHoBmeHus pu yaape 1,0. 3akoH
W3MeHeHUsI Neperpy3kKu — MoJlyCUHYCOUa.

14. O6wmmii cyiyyaii najieHys CHapsiJa Ha yIpyroe OCHOBaHHWe. YpaBHeHHe [IBIKeHHsI CHapsi/ila U MHePLIMOHHOTO
Teja U pellleHue CUCTeMbl ypaBHEHUI.

15. PellieHue cucTeMbl ypaBHeHUM 110 1. 26 nipu ycinoBur M>>m u CITPET >C ITPYK, rae M- Macca cHapsja,
m — Macca MHepIMoHHOro Tesia B3pbiBaressi, CITPEI - xkecTkocTh ocHoBaHus niperpabl; C ITPY K — »keCTKOCTb
MPY>KMHbI UHEPLIMOHHOTO MeXaHH3Ma.

16. BeiBogi (hopMy/ibl [ij1s1 TIEHTPOOEXKHOH CUJTBI ZieTald B3phIBaTe sl MPOU3BOILHOH (hOpMEI, TiepeMeltiarorienics
B TUVIOCKOCTH, TIepIIeHAVKY/ISIpHOM ocH cHapsifia. KoadduiimeHT LieHTpoOeKHOM B3BOAUMOCTH K2, hopMyra st
HEro M xapakTepHbie 3HaueHus1. Vcronb3oBaHue LeHTPOOeXXHOU CUIBI [/t TIOCTPOEHHST MeXaHU3MOB
B3phbIBaTesiell 1 ee BIMsTHYE Ha pPabOTy STUX MeXaHW3MOB.

17. PaccMOTpeTh IBM)KEHHE JIeTallu 10, JeHCTBUEM LIeHTPOOeKHOM CHITbI MHEPLIMM OTHOCHTENTBHO OCH,
TrapasuiefibHOM 0CH CHapsijia (Ha puMepe TTOBOPOTHOM BTY/IKK MexaHu3MoB JJM/IB-6).

18. PaccMOTpeTh IBWKEHHE JIeTau Mo/, IeHCTBUEM TIeHTPOOEXKHON CHTbI MHEPIMY OTHOCHUTEIBLHO OCH,
napasuiesibHOM OCH cHapsifia (Ha mprMepe MOBOPOTHOM BTYJ/IKU B3pbiBaTesisa PI'M-2).

19. Kopuonucosa cuia MHepUuyd. [IpuuriHbel BOSHUKHOBeHUs. BiisiHie KOpHOIHMCOBOM CH/BI MHEPLIMK Ha
MOCTYyTMaTe/bHOe 1 BpalljaTe/bHOe ABIKeHHe feTasnu. [IprMepsl.

20. UTIM npocreiitiero tumna. OrnpefennTh MaKCUMaIbHOe TiepeMelijeHre HHePLMOHHOT0 Tesia 1o/, feficTBreM
yAapHOTO UMITY/Ibca. OTpe/ieuTh BBICOTY 6e30MacHoro ma/ieHusl.

21. Onpe/enieHye BBICOTHI 6e30TIaCHOTO MaZIeHusI MPOCTEHINero HHEPIIMOHHOTO MeXaHK3Ma NPy y/IJapHOM
HMITyJIbCe TIPSIMOYTOIbHOTO TUIIA.

22. Cunbl 1IpY B3aMOJelCcTBUY Hoerpuriaca ¢ pa3iuuHbIME rperpagamu. O01mye 3aBUCUMOCTH
COTIPDOTUB/IEHUS CPebl ABWKEHHIO TTPOHUKAIOILIETo Tesla U ee YaCcTHbIe C/lyuau IPUMeHUTe/NBHO K TIperpazam ¢
Pa3TUUHBIMU (HU3UKO- MeXaHUUeCKUMHU CBONCTBaMU. [IpOHMKaHKE CHapsi/ia B IPYHT, 0eTOH, KAMEHHYO K/ IKy.
Omnpe/ienieHye CUI UHEPIIWH, BO3HUKAIOIIWX TIPH COyAapeHUM OOeTpyraca ¢ TpyHTOM.

23. OnpejeneHre 3aBUCUMOCTeN MeXX/ly TapaMeTpaMU JBI)KEHUs CHapsi/ia B rperpaze (B rpyHTe).

24. Bcrpeua cHaps/a c rperpagoi. OrpefjesieHre MaKCMMaJIbHOTO Iy TH CHapsJa B PyHTe, BpeMeHU
JIBIDKeHHs CHapsi/ia B TIperpajie 0 ero OCTaHOBKH. M MaKCHMaJ/bHOIO yCKOPeHUs CHapsi/ja B FPyHTe.

25. OripefiesieHue NapaMeTpOB JABWKeHHUs TIPY BHEJPeHHH TOJIOBHOM YaCTH apTUIEPUICKOTO CHapsiia B TPYHT.
26. PukolieTrpoBaHue CHapsi/ja OT FPyHTa, OIpeie/ieHre CHJ1 MHepLUU IIPY PUKOLLETHOM yZape (IorepeyHsble,
OCeBble, KacaTebHble CUJIbI HHEPLIUH).

27. Ynap cHapsza o Boay. OCHOBHBIE 3Tarlbl NpoLiecca COyAapeHust CHapsiia C BOAOW U ABW)KEeHHsI CHapszia B
Boge. [ToHsaTHE 0 IpUCOeJMHEHHOW Macce BOAbl. BiusiHue CKOPOCTH coyAapeHusi C BOAOW Ha XapakTep yAapa u
neperpysKky npu yzaape. OnpeziesieHre apaMeTpoOB JBIKEHUS CHapsza B Bofie. OripefesieHle yCTaHOBUBILIEHCS
CKOPOCTH [IBI)KEeHUs CHapsiia B BOZe.

28. Cuibl, IeHCTBYIOIIME Ha B3pbIBaTe/Ib Ha TPAeKTOPUH.

29. IlpeLieCCHOHHO-HYTALIMOHHOE [IBIKEHHUE CHapsiZia Ha TpaekTopuu. PerynsipHas npeneccyst. CU/bl MHEPLIUU.
30. O6mmui cyyaii npeljeCCUOHHO-HYTALIMOHHOTO JIBMKEHHS CHapsZia Ha TPAaeKTOPHUH.

31. Cusbl peakjuu U CUJIbl MHEPLIWMY, JeCTBYIOIIYE Ha B3phIBaTe/lb HA TPAEKTOPUM.

32. 3emHast atMmocdepa U eé CBOHCTRA.

33. Cusibl peakLu, JeMCTBYIOIIYEe Ha MeMOpaHy TOJIOBHOTO B3phIBaTelIsl OT BO3AEHCTBYS Haberaroiiero
BO3/IYIIIHOTO TIOTOKA.

34. Cusibl peakiyu, IeMCTBYIOIIME HA MeMOPaHy TOJIOBHOTO B3phIBATeIs, P CTPENILOe B JOXK/Ib.

35. Cusiel Haberanusi, JeHCTBYOIMe HAa MHEPITMOHHBIN YIADHUK, Ha TPAeKTOPHUHU TI0JIeTa CHaps/a.
KosddnimenT HaberaHus.

36. IpeliecCHOHHO-HYTalL[MOHHOE JBIDKEHUE CHapsJa Ha TpaeKTopud. PerynspHas nperieccusi. CUIbl MHEPLIU.
37. O6wmuii ciydaii rpeweCcCUOHHO-HYTAaLMOHHOTO JBYKEHHS CHapsiZia Ha TPaeKTOPUH.

38. LlenTpobesxHble 1 KacaTe/bHbIE CU/Tbl MHEPLIVH, JeMCTBYIOIIME Ha TPAeKTOPUH.

39. Cuibl Y B3aUMOZEHCTBUM OOerpHIiaca C pa3uyHbIMU rperpagamu. OOIue 3aBUCHUMOCTH
COMPOTHUBJIEHUS CPe/ibl ABV)KEHUIO POHUKAROILIEro Tesla U ee YaCTHbIe C/lyyau IPUMEeHUTENBHO K IIperpajam ¢
Pa3/TUUHBIMM (DU3HUKO- MEXAaHUUECKUMHM CBOHCTBaMHM. [IpOHUKAaHKE CHAps/ia B IPYHT, 6eTOH, KAMEHHYIO K/Ia/IKy.
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Omnpe/ienieHye CUT UHEPIUH, BO3HUKAIOIIWX TIPH COyAIapeHUM OOerpHaca C TpyHTOM.

40. OnpefienieHye 3aBUCUMOCTeN MeXXy TTapaMeTpaMH [iBI)KeHUs CHaps/ia B perpaje (B rpyHTe). YCTaHOBUTh
CBAI3b MeXX/y CKOPOCTBIO CHapsi/ia ¥ ero repemMeleHueM B TPYHTe.

41. bepe3aHckas gopmysna. OnipefesieHrie BpeMeHU U yCKOPeHUs (Cpe/iHYe 3HaueHus1) Py ITPOHUKaHWH B
TPYHT.

42. BcTpeua cHapsiia ¢ riperpajoii. OnpesiesieHre MaKCHMa/IbHOTO TIyTH CHapsiia B TPYHTe, BDeMeH!
JIBIDKEHUSI CHapsiJa B Iperpaje /10 ero 0CTaHOBKU. U MaKCUMaJIbHOTO YCKOPEHUsI CHapsiZia B TPYHTe.

43. OnipefiesieHrie TapaMeTPOB IBW)KEHUS TIPYU BHeJPEHUH TOJIOBHOUM YaCTy apTUI/IEPUMCKOTO CHapsiia B TPYHT.
T'osioBHas yacTk — nosycdepa.

44. OnipefienieHye TapaMeTpOB ABWKEeHUs ITPY BHeIPEHHUY TOJIOBHOM YaCcTH apTWIIePUICKOT0 CHapsiia B TPYHT.
l'osioBHAst yaCTh — KOHYC.

45. OmnpefienieHye MapaMeTpOB ABWKEHUs TIPYU BHeIPEHHUH TOJIOBHOM YaCcTH apTWIIEPUIMCKOTO CHapsiia B TPYHT.
TonoBHast yacTh — napaboa.

46. OnipefienieHrie apaMeTPOB JABW)KEHUS TIPU BHePEHUY TOJIOBHOUM YaCTU apTUI/IEPUCKOTO CHapsiia B FPYHT.
T'onoBHas yacTh — MOy 3JIUIIC.

JK3aMeH

Borpockl K 5k3aMeHy ohopMIISIIOTCS B BUie Oueta. BuseT BKtouaeT B cebs /IBa TeEOPETHYECKUX
BOIIPOCA Y NpaKTUUYeCcKoe 3aiaHue.
OLieHKa BBICTaB/ISI€TCA 110 Pe3y/ibTaTaM OTBETOB HAa TEOPETHUYECKUE BOTIPOCHI U PeLlieHrs MPaKTU4eCKOro
3a/laHUs1 COTVIACHO C/IeIYIOLLIUM KPUTEPUSIM:
«OT/IMYHO» - ITy0OKOe yCBOEHHe MaTepualia - ToJIHbIe, TI0C/IeIOBaTe/IbHbIE, TPAMOTHBIE 1 JIOTHUECKH
M3/laraeMble OTBETHI PH BUJOU3MEHEHUH BOMPOCA, IIPaBUIBHO 000CHOBAHHbBIE PEIleHHs, B/lajleHHe
Pa3HOCTOPOHHHUMU HaBbIKaMU U IpUeMaMy;
«XOPOILIO» - 3HaHHe MMPOrPaMMHOT0 MaTepHasia - TpaMOTHOe U3/I0KeHHe, 0e3 CylieCTBeHHBIX HETOUHOCTeH B
OTBETe Ha BOIIPOC, MPaBU/IbHOE NMPUMEHEHUEe TeOPeTUUeCKUX 3HAHUM, BiaJieHre Heo0X0JUMBIMU HaBbIKaMU
TP BBITIOJIHEHUM MPAKTUYEeCKUX 3a/1ay;
«Y[IOB/IETBOPUTEJIbHO» - YCBOEHKE OCHOBHOIO MaTepuarsa - Tpy OTBeTe [10IMyCKarTCsl HETOYHOCTH,
He/I0CTaTOYHO TpaBU/bHbIe (HOPMY/IMPOBKY, HapyIlIeHre T0C/e0BaTe/IbHOCTH B
W3J/I0)KeHUU Marepuana, 3aTpyJHEeHUs B BbIIIOJIHEHUM NPaKTUYECKUX 3aJjaHUl;
«HEyIOB/IeTBOPUTEILHO» - He3HAaHWe MaTepuasia, TPy OTBeTe BO3HUKAIOT OLIUOKH, 3aTPYIHEHHUS MPU
BBITIO/THEHUH TTPAKTUUECKUX PabOT.
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Paspen 1. B3peiBare/b Kak KomnnokBuywm,

5 g |aBTOHOMHAsA 36 | 4 ? ? 32 | 20 | 20 VnpvBrayanbHOe
HH(pOPMaLIOHHAA U NpakTH4yecKoe
yIIpaB/IAIOIasa cuCTeMa. 3ajaHue
Paszpgen 2. MeTtoasb!l 1 cpeAcTBa
o0ecrieueHus 0e30MaCHOCTH
B3pbIBaTe/ield B C/1y)KeGHOM WupvBrayanbHOe

5 9 oOpalleHuH, NPU BBICTPeJIe U 50 | 18 6 12 3 30 | 30 | MPaKTHueckoe
Ha TPaeKTOPHUH. 3aJaHue,
MogempoBaHue MexaHU3MOB KonnokBuym
U YCTPOUCTB CUCTEMBI
npejoxpaHeHusl.

Paspen 3. CencopHbie
CUCTEeMBbI aBTOHOMHBIX
oo
5 | 9 YOP m 50 | 18 | 6 | 12 | 32 | 30 | 30 | mpaktuueckoe
(MHOTO(YHKIIHOHA/TBHBIX U
3ajaHue
MHOT'OpPe;KMMHBIX
B3pbIBaTe/iei) U ux
Mo/ie/TMpOBaHHue.
Pazgen 4. O0uye NPUHIANBI
MPOEKTHPOBAHUA U WuavBrayanbHOe
MO/le/TMPOBaHMA B3pbIBaTe/ieH NpakTH4yecKoe

5 9 |pnis Goempumnacor pazauunoro | 44 | 11 3 8 33 20 | 20 3a/laHue,
Ha3HavyeHHUs U NPOoIeCccoB Bomnpockr k
(pyHKIMOHMPOBaHUSA HX 3K3aMeHy
YCTPOICTBA U MEXaHU3MOB.

Bcero 3a 9 cemectp 180 | 51 | 17 34 129 | 100 | 100
Bcero no AucIuIInHEe 180 | 51 | 17 34 129 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-7

Bonpocbl omkpbimozo muna:
Ne 1 CrieniuCLUIIIIMHA
Ne 2 CrieLiIMCIATI/IMHA
Ne 3 CrieLIMCIMIIIIMHA
Ne 4 CneyaucLuriiHa
Ne 5 CneyaucLuriiHa
Ne 6 CrielINCIATI/IHA
Ne 7 CrienINCIUIIIIMHA
Ne 8 CrenauciyrimHa
Ne 9 CrieLIUCIATI/IHA
Ne 10 CneuaucuuriiiHa

Bonpocbl 3aKkpbimo2o muna:
Ne 1 CneyaucLuriiHa
Ne 2 CrielINCIUTIIIMHA
Ne 3 CrieninCIAIIIIMHA
Ne 4 CrieLiIMCIATI/IMHA
Ne 5 CrieLINCIUATI/IMHA
Ne 6 CneyaucuuriiHa
Ne 7 CneyaucLuriiHa
Ne 8 CrneLgucLyIiMHa
Ne 9 CrieniInCIUIIIIMHA
Ne 10 CrenjuciyrimHa

IICK-4.3

Bonpocbl omkpbimozo muna:
Ne 1 CrieLiINCIATI/IHA
Ne 2 CneyaucLuriiHa
Ne 3 CneyaucLuriiHa
Ne 4 CneyaucLuriiHa
Ne 5 CrielINCIATIIMHA
Ne 6 CrieninCIUAIIIIMHA
Ne 7 CrieLlIMCIATI/IMHA
Ne 8 CrieLIUCIIATI/IMHA
Ne 9 CneyaucuuriiHa
Ne 10 CneyaucLuyriiHa

Bonpocbl 3aKpbimo2o muna:
Ne 1 CrieniInCIUIIIIMHA
Ne 2 CrieninCLIIIIMHA
Ne 3 CrieLiINCIATI/IMHA
Ne 4 CneuaucLuriiiHa
Ne 5 CneyaucLuriiiHa
Ne 6 CneyaucLuriiHa
Ne 7 CrielinCIAIIIMHA
Ne 8 CrieninCIUIIIIMHA
Ne 9 CrieLlINCIATI/IMHA
Ne 10 CrieLINCIATI/IMHA
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