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Jetanu MmexaTpoHHBIX MOIyNEH, pOOOTOB U UX KOHCTPYHPOBAaHHUE

Hanpasaenne noarorosku 15.03.06 MexaTpoHuka U po60TOTEXHUKA
npoduis «MexaTpoHUKa U pOOOTOTEXHUKAY
®opMa NOATOTOBKU OYHAsI

Kypc 2 cemecTp 3

nekuun 36 yac.

npakTUIecKue 3ausTus 36 gac.

B TOM 4Hclie ¢ ucrosib3oBanneM MAO nek. 8 /mp. 8
BCETO YacoB ayIMTOPHOM Harpy3ku 72 dac.

B TOM 4uciie ¢ ucnons3oBanneM MAO 16 yac.
camocrosTenbHas padoTa 72 dac.

KypcoBasi paboTta 3 cemectp

9K3aMeH 3 ceMecTp

Pabouast mporpamma coctaBieHa B COOTBETCTBUH ¢ TpeOoBaHMsMU DelepallbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNpHOTO CTaHAapTa MO HampaBieHuto moAaroToBku 15.03.06 MexaTpoHuka B poOOTOTEXHUKA,
YTBEPKIACHHOTO MpHKa3oM MuHHcTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 aBrycra
2020 r. Ne 1046.

Pabouas mporpamMma o6cyX/ieHa Ha 3aceJaHUH JeTapTaMeHTa aBTOMAaTUKHA M POOOTOTEXHHUKH, TIPOTOKOII
Ne 6 ot «26» anpena 2021 1.

Hupextop nemapramenta 3mey K.B.
CocraBurens : crapuuii npenogasatens JKurankuna C.B.



OobopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

|. PaGouas IporpaMma nepecMoOTpeHa Ha 3aCelaHUM JIenapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

JlupexTop nenapTaMeHTa

(moamucp) (N.0. ®ammms)

Il. PaGouyasi nporpamMma nepecMoOTpeHa Ha 3acelaHNM JeNapTaMenTa;

IIpoTokomn oT « » 200 1. Ne

Jupextop nenapraMeHTa

(oammcp) (1.0. damumms)



AHHOTAIUA

Kypc «Jletaqin MexaTpOHHBIX MOJYyJeH, pOOOTOB U MX KOHCTPYHPOBAHHUE
MpeIHa3HAYEH U1 CTYJCHTOB HallpaBieHus nmoarotoBku 15.03.06 «MexaTpoHuka
U poboToTexHHKa» mpopuiab «MexaTpoHuka u poboToTexHHKa». OOmmas
TPYJOEMKOCTh OCBOEHHUSI JIMCUHUIUIMHBI COCTABIsIET 4 3a4eTHBIX €AUHUIbI, 144
gaca. Y4YeOHBIM IUIAHOM TIPEIyCMOTPEHBI JIEKIIMOHHbIE 3aHATHS (36 Yacom),
nmpakThdeckue 3ausaTus (36 JacoB), camocTosiTenbHas paboTa cryaeHTa (72 4aca),
KypcoBas pabora. JlucuuminHa peaausyeTcst Ha 2 Kypce B 3 ceMecTpe U BXOAUT B
4acTh, (HOPMHUPYEMYIO0 YyYaCTHUKaMH oOOpa3oBaTeNbHBIX OTHOIIeHWH, bioka 1
Jucuumimael (MOYJIM) y4eOHOTO TU1aHa.

JIist  yCHenmrHoro OCBOEHUSI JUCHMIUIMHBI CTYACHT JOJDKEH o00JaaaTh
HABBIKAMH PaOOThI C TEXHUYECKOHN JTUTEPATYPOid, HEOOXOUMBI B TIEPBYIO OUYEPE/Ih
3HaHUS M0 MaTreMmaTuke, Pu3nke, MH)KEHEPHOU rpaduKe M 3HAHUS KOMIIBIOTEpA.
JucuumiHamMy, O0O0ECIEYMBAIOIIMMU KypC SBISIOTCA: (U3MKA, MaTeMaTHKa;
WH)KEeHEepHas rpaduka.

Hean uzyuyeHus AMCHUIIMHBI «/{eTau MeXxaTPOHHBIX MOAYJIel, po00TOB
U UX KOHCTPYMPOBaHUE»:

® U3y4YeHHUE OOIIMX BOMPOCOB KOHCTPYHUPOBAHMUSI, TEOPUHU, PACUETOB JeTaNCH
U y3JI0B pOOOTOTEXHUYECKOTO MPUMEHEHUS, KOTOPhIE IIMPOKO HCIOJIB3YIOTCS B
MIPOU3BOJICTBE POOOTOB;

e 1puoOpeTeHue HaBBIKOB pa3zpaboTKu c U CITOJIb30BAHUEM
WH(OPMAITMOHHBIX TEXHOJOTUN M MPUKIAIHBIX MPOTrpamMM JJid pacdera y3JoB U
arperaToB, KOHCTPYKTOPCKO-TEXHUYECKOW JTOKyMEHTAIlMu JUIsl MPOHW3BOJICTBA
HOBBIX WJIM MOJIEPHU3UPYEMBIX CPEJICTB MEXaHU3AIMH U aBTOMATHU3AI1H.

3axayu:

e K3y4YCHUE OCHOBOIIOJATAONIUX MPUHIIUIIOB YYEHUSI U TIPOUYHOCTU JACTAICH
MAaIlTuH ¥ MEXaHU3MOB;

e PacCMOTpPEHHE OCHOBHBIX TUIIOB MEXaHMUYECKUX TIepeiay v MPUBOJIOB;

e O3HAKOMJICHHE C OCHOBHBIMH METOJIaMU pacyeTa BaJOB Ha MPOYHOCTh U
KECTKOCTB;

e PAacCCMOTPEHHME BOIMPOCOB MOA0Opa TOMANIUITHUKOB IO JITUHAMHYECKOW U
CTATUYECKOU Ipy30M0bEMHOCTH;

e MOJIyYCHHUE HABHIKOB PabOTBI ¢  OCHOBHBIMH  HM3MEPUTEIbHBIMU
WHCTPYMEHTAMH M UCITBITATCIIBHBIMUA MaIlTHHAMU;

e BBIPA0OTKA YMEHHUS CaMOCTOATEILHOTO pEIIeHUs 3a7ad, CBSI3aHHBIX C
KOHTAaKTHOM MPOYHOCTBIO JE€TAIICH.

B pesynbraTre uW3ydeHHs JaHHOW JUCHUIUIMHBI Y  OOYyYaromIuXcCs

bopmupyroTCcs cleaytoue npodecCuoHaIbHbIE KOMITETCHITUU:



HaumenoBanue Kon m nHanmenoBanue Koa m nHanmeHnoBanue

Kareropum (rpymnibl) YHUBEPCAJIbHOM HHAUKATOPA 10CTHKEHUS
YHHBepPCaJbHBIX KOMIIETEHIIUH BBILYCKHUK YHHBepPCAJIbHOI KOMIIETeHIMH
KOMIIeTeHIH
[TpodeccronanbHbIC I1K-3 Cnocoben [1K-3.1 3naeT npuHIHUITEI PaOOTHI
HaBbIKU AQHAJIM3UPOBATh BAPUAHTHI Y TEXHUYECKUE XapPAKTEPUCTUKU
KOMIIOHOBOK MEXaTPOHHBIX MOJTyJICi MEXaTPOHHBIX U
u pOGOTOTeXHI/IquKHX pO6OTOTeXHI/II‘IeCKI/IX CUCTEM.
CHCTEM I1K-3.2 Ymeer aHanu3upoBarh

BapHUaHThl KOMIIOHOBOK
MCXAaTPOHHLBIX U
POOOTOTEXHUYECKHX CHCTEM.
[1K-3.3 Bnageetr metonamu
aHaJIM3a CYIIECTBYIOIINX
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX CUCTEM,
UCIIOJIB3YEMbIX JUIS PCIICHHS
AQHAJIOTUYHBIX 3a/1a4.

Jlis popMHUpoBaHUs BbIIIEYKA3aHHBIX KOMIIETEHUIUH B paMKax JUCLUIIIMHBI
«/letamm  MexaTpoHHBIX MOAYJEH, poOOOTOB HU HUX KOHCTPYHPOBAHUE)
NPUMEHSIOTCS  CIIEAYIOIIME METOJbl aKTUBHOIO/ HMHTEPAKTUBHOIO OOYYEHUSI:
«JIexkuums-susyanuszanus», «lIpakTuka-pazMuHKay.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Paznen |. OOmme Bompochbl pacyera M NPOEKTHPOBAHUSI JeTalieit
MeXaTPOHHBIX MOAYJIeH, y3/10B 1 MexaHn3MoB (2 yac.)

Tema 1. TpeGoBaHust K 1eTAJIAM MEXaTPOHHBIX MOAYJICH,
kiaaccuukanus, 0a30Bblil pacuer (2 yac.)

OO0mmue cBefeHus 0 JeTaISIX MEXaTPOHHBIX MOAyJel. TpeboBaHus K neTaisim
MEXaTPOHHBIX  Mojmyyiei. PabGoTocrmocoOHOCT, M HAACKHOCTH  POOOTOB.
[IpoekTrpoBaHUE U PaCUET TUIIOBBIX U3AECITUH.

Paznen 2. CoennHeHue ieTajieil M y3JI0B MeXaTPOHHBIX Moay.Jieii (8 yac.)

Tema 1. HepaznemHuble coequnenusi (4 gac.)

3akJernoyHble COCAMHEHUA U HX Kiaccupukanus. Marepuansl s
M3TOTOBJICHUSI 3aKJICTIOK. PacyeT Ha MOpPOYHOCTh 3aKJIEHOYHBIX COCIAUHEHHIA.
CBapHble coequHeHus. JJOCTOMHCTBA, HEJOCTATKM CBAPHBIX COCAWHEHUN. THIBI
mBOB. Pacder cBapHbix coenuHeHud. [lasgHble coeguHeHus. JJoCTOMHCTBA U
HEJIOCTATKH MasiHbIX COEAWHEHUU. THhIbl npunoeB. PacdeT masHbIX COCIUHEHUN.
Krneeble coenunenusi. TUIbI KieeB, 00JaCTh TPUMEHEHHUS.

Tema 2. PazbemHuble coequnenus (4 yac.)




Pe3bOoBeie  coemuHeHus. JloCTOMHCTBA W HENOCTAaTKH  Pe3bOOBBIX
coequHeHnii. Tumbl pe3pd. Cunbl B pe3pboBoM coeauHenuu. CromopeHue
pe3b0OBBIX coenuHeHUd. [IpoyHOCTHOM pacyeT pe3bOOBBIX COEIUHEHUU.
[IInmoHouHbIE coenuHeHns. JIOCTOMHCTBA U HETOCTAaTKU IIIIOHOYHBIX COCAUHEHUM.
[IpoYHOCTHOM pacyeT MITOHOYHOrO coeanHeHus. lnunesesie coenunenus. Pacuer
IUIALIEBBIX COCINHEHUN.

Pa3nen 3. Mexannueckue nepenaun (12 gac.)

Tema 1. Knaccupuxkanus nepenay. Pemennble u nennblie nepenayn (6
qyac.)

Knaccudukanus pemeHHbIx nepenad. CHIOBBIE COOTHOIICHHS B PEMEHHOM
nepenavye. Kunemaruka pemeHHo mnepenauun. OcCOOEHHOCTHM KOHCTPYKLUH,
paboThl M pacueTa KIMHOPEMEHHBIX U TOJMKIMHOPEMEHHBIX nepenay. LlenHbie
nepegadn, Ux KiacCU(pUKalus U KOHCTPYKTUBHbBIE OCOOEHHOCTH. JlOCTOMHCTBA U
HEJOCTAaTKU LENHbIX Iepefady. OCHOBHbIE TI'€OMETPUYECKHE COOTHOLIEHUS B
nenHou nepengadye. Kunemaruka nenHou nepeaauu. JlmHaMuka M pacyeT LEIHOU
nepeaayn.

Tema 2. 3y0uaTtbie 1 yepBsiYHbIe nepeaayu (6 yac.)

OOmue cBeneHus o 3yOuaThiX nepeaavax. JlIoCTOMHCTBA M HETOCTAaTKHU 3yOUaThIX
nepeaay. Knaccudpukanus 3yOUaThIX nepenay. KoHcTpykTHBHBIE
(reoMeTpUYECKHE) MapaMeTpbl HUIMHAPUUECKUX 3yOuaThix nepenad. [lepenaun c
HBOJIBBEHTHBIM 3anerieHueM. OCHOBHBIE ITapaMETPhI IBOJIBBEHTHBIX KOHUYECKHUX
3yOuarbix mnepenad. OrmpeneneHre W KIacCHU(PUKALMS YEpBSIYHBIX Iepeaau.
['eoMeTpusi, KMHEMaTWKa M JUHAMUKa 4YEpBAYHBIX TNepenay. Marepuansl U
U3rOTOBJIICHHE  4YepBSYHBIX mepenad. Kpurepum paboTocnocoOHOCTH U
JIONyCKAaeMble HANPSKEHUS B YEPBSAYHBIX Iepenadax. [[poyHOCTHON M TemIoBOU
pacdeTsl YEPBSIYHBIX Iepeaay.

Pasznen 4. Ilogaep:xuBarmoniue U Hecyuiue JAeTajJIu MeXaTPOHHBIX MOYyJIeil
u podortos (14 yac.)

Tema 1. Bajbl u ocu (4 gac.)

Knaccudukanus BanoB u ocell. KOHCTPYKTHBHBIE 3JEMEHTHI BaJIOB.
Martepuanbl s W3rOTOBJICHMS] BAJIOB M OCEHM, TepMHUECKass U MeEXaHHuYecKas
oOpaboTka. IlpoekTHBI W TPOBEPOUHBIA pacyeThl BajioB U oceil. JKecTkocTh
BaJIOB. Y TOYHEHHBIN pacyeT BajioB. Pacuer BajoB Ha KoJieOaHUS.

Tema 2. [ToAIUNHUKYA CKOJIbKEHUSA U MOAIIUINTHUKYA KadeHus (4 yac.)

Knaccudukanus noqmunaukoB. JloCTOMHCTBA U HEJOCTATKU MOIIHITHUKOB
CKOJIBKECHMSI. BUIBI TPEHUS U IPUMEHSEMbIE CMA3KH B MOAIIUITHUKAX CKOJIbKEHHUS
(rugpocratuyeckass W ruApoAuHamuueckasi). I[IpoekTHwld pacdyer U BBIOOD
noAmMnHUKoB.  OOmmMe  cBefeHusi, ycioBus  pabOTBl U KpUTEPUU
paboTOCIOCOOHOCTH  MOJIIUITHUKOB KadyeHus. J[OCTOMHCTBA U HEJOCTaTKU
NONIIUIHUKOB KadeHus. Kiaccuukanus MOAIIMIIHUKOB KaudeHus. Matepuaibl



JUIS W3TOTOBJICHHUSA DSJEMEHTOB NOJIIMIHUKOB KauyeHus. [lombop, mocankw,
KpEIUIeHHE U cMa3Ka MOIUINITHUKOB KaueHus. Kputepuu paboTocrnocoOHOCTH.

Tema 3. Kopnyca, cma3ka, ynjiorHenus (4 4ac.)

Kopnyca arperaroB u kopmycHble neranu. Kiaccudukaiusi KOpPIYCHBIX
neraneid. Marepuanbl KOPHYCHBIX Jerajed. TpeOoBaHUsS K JIUTBIM JI€TAJISAM.
OcHOBHBIE KpUTEpUH PabOTOCIOCOOHOCTH. Buabl cMa3piBaHUS. YTUIOTHSIONINE
ycTpoicTBa U Kiaccupukanus yriaoTHeHH. CalbHUKOBBIE, MAaHXETHBIE,
OECKOHTAKTHBIE YIIJIOTHEHHS.

Tema 4. MydrsI (2 1ac.)

Knaccudukamms wmydt. Mydtel moctosHHOTO coeawHeHHs. MeTtoauka
noa0opa crangapTHIX MyPT. MydThI criienabie. My Thl aBTOMaTHYECKHE.

. CTPYKTYPA U COAEPKAHUE NPAKTUYECKOM YACTH
KYPCA

HpaKaneCKne 3aHATUA

3ansTue 1. Pacuer 3aKkjIenoYHBIX coeMHEeHHI (2 yac.)

1. 3HaKOMCTBO € METOAMKOM pacyeTa TIUIOTHBIX M MPOYHOIJIOTHBIX
3aKJIETIOYHBIX coenuHeHui. Pa30op mpumepa pemieHus 3ajadyd 10 pacyery
IJIOTHBIX 3aKJICTIOYHBIX IIBOB.

2. Pemmienne 3amaum 1Mo pacyeTy NPOYHOIUIOTHBIX 3aKJICMIOYHBIX IITBOB
CaMOCTOSITENILHO 10 UHAUBUAYAJIbHOMY BApUAHTY.

3ansTue 2. Pacyer cBapHbIX coeqrMHeHui (2 yac.)

1. O3HakOMJICHME C METOJMKON peIIeHHUs 3ajad MO0 pacyeTy CBapHBIX
COEIMHECHUM.

2. Pemenue 3aa4 o pacyeTy (PIaHTOBBIX U JIOOOBBIX IIIBOB CAMOCTOSITEIBHO
110 MHJIMBUIyaJIbHOMY BapUaHTY.

3anstue 3. Pacyer pe3b00BbIX coeqnHeHni (2 yac.)

1. O3HakOMJIEHHE C METOAMKON peIIeHUs 3aJad MO pacyeTy pa3beMHBIX
PEe3bOOBBIX COCAUHEHUM.

2. Pemenue 3aga4 1mo pacyeTy OOJITOBBIX COCTUHEHUI C YCTAaHOBKOM OOJITOB C
3a30poM U 0€3 3a30pa CaMOCTOSITENILHO 110 WHIUBUYAIbHOMY BapHaHTYy.

3ansTue 4. PacyeT IIMOHOYHBIX cOeAMHEHMH (2 yac.)

1. O3HakOoMJICHHME C METOJMKOW peIIeHUs] 3ajad IO PacueTy pa3zbeMHBIX
[ITTOHOYHBIX, IITU(TOBBIX U IIIUAIIEBBIX COSTUHECHUM.

2. Pemenue 3a1a4 1o pacuery Npu3MaTUYeCKUX MIMOHOK CaMOCTOSITEIHHO 10
WHJIMBUAYAJIbHOMY BapHaHTYy.

3ausaTue 5, 6. Pacuer peMeHHBIX nepeaay (4 yac.)



1. Pemienne 3agaun 1o pacyeTy PEMEHHOM Mepefayd ¢ MNpPUMEHEHHEM
CTaHJIAPTHON METOAMKH IO BapHAHTY KypCOBOM pabOTHI.
3ansaTue 7, 8. Pacuer nennnix nepenau (4 uac.)

1. Pemienne 3amadyum 1Mo pacyeTry ULENHOM Iepefadyd C MPUMEHEHHEM
CTaHJIaPTHON METOAMKH IO BApHAHTY KypCOBOM pabOTHI.
3ansaTue 9, 10. IIpoekTHBI 1 YTOYHEHHBII pacyeT BaJoB (4 4ac.)

1. O3HaKOMIIEHHE C METOAUKON MPOEKTHOTO ¥ TPOBEPOUYHOIO PACUETOB BaJia.
2. Pexomengarum x opopmMIteHHIO0 pabodyero 4yepreka Baja.

3ansaTue 11, 12, 13 Pacyer nMJIMHAPUYCCKUX NMPSAMO3YObIX H KOCO3yObIX
nepena4 (6 gac.)

1. ITocnenoBaTenbHOCTD pacyueTa MUINHAPUICCKUX 3y0UaThIX KOJIEC.
2. Pemenue 3a1aum o pacyeTy MIIMHAPUYECCKOHN TIepeaadr CaMOCTOSTEIBHO.
3anstue 14, 15, 16, 17 Pacuer koHM4YeCcKHUX nepeaay (8 yac.)

1. ITocnenoBaTeNbHOCTh pacueTa KOHMYECKHUX 3y04aThIX KOJIecC.
2. Pemenue 3a1aun 1o pacyeTy KOHHYECKOM Mepeiadynd CaMOCTOSATEIbHO.
3anstue 18, 19, 20 Pacyer yepBsiuHbIX nepeaay (6 yac.)

1. [TocnenoBaTeIbHOCTD pacueTa YepBAUYHON Tepeadn.
2. Pemenue 3a1a4n Mo pacueTy 4epBAYHOMN MEpeaadun.
3ansitue 21, 22, 23 Pacyet KOpnyCHBIX jJeTaJeii (6 yac.)

1. KoHcTpynpoBaHue 2JIeMEHTOB KOpITyca peayKTopa.
3ansaTue 24, 25, 26, 27 BoruepunBaHue COOPOYHOI0 YepTexa peaAyKTOpa
(8 uac.)

I1l. YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VY4ebHo-MeToAnMueCcKOoe oOecrieueHue CaMOCTOSATEIILHOMN paboTHI
oOyyaromuxcs 1Mo aucuuiuinHe «Ha3BaHWe JUCHMIUTUHBDY TPEACTABICHO B
[Tpunoxenuu 1 u BKiIto4aeT B ceOs:

1aH-TpadyK BBITIOJHEHUS CaMOCTOSTEIIBHON PaOdOTHI 1O JUCITUIUIMHE, B TOM
YHCJIC TPUMEPHBIC HOPMBI BPEMEHHU Ha BBITIOJHEHUE 10 KaXI0MY 3aJJaHuI0;

XapaKTepUCTHKA 3aJaHUN I CaMOCTOSITENIBHON paboThl OOYyYarOIIUXCS |
METOJIUMICCKUE PEKOMEH/IAINHN 110 UX BBITTOJHEHUIO;

TpeOOBaHMSI K  TPEACTABICHUIO W O(QOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOSATEILHOM pabOThI;

KPUTEPUH OIICHKH BBITIOJIHEHUSI CAMOCTOSITEIILHOM PabOTHI.



IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

No KonTponupyembie Konpt u aTansr popmupoBanus OueHouHbIe CpeICcTBa
/1 pas3zeibl / TeMbI KOMIIETEHIIUI TEKYIIUH | POMEKYT
AUCTTUIUINHBI KOHTPOJI ouHasd
b arrecranu
A
1 Pasznen |. OOmue T1IK-3 3HAET CoOecen | 3auer
BOIIPOCHI pacuera u obwue cBeleHMs O JETalsX | OBAHUE BOIIPOCHI
IPOEKTHPOBAHUS MCEXAaTpOHHBIX — MOAYICH M | y()-1 1,2,3
. HCTOPUH pasBUTHS HX
neranei .
KOHCTPYKIIHIf; TIOPSIOK
MCXaTPOHHBIX MIPOEKTHPOBAHUS po0boTOB;
MOHYHeﬁ, Y3JIOB U OCHOBHBIE KPUTCPUHU OLCHKU
MEXAHU3MOB paborocniocobHOCTH AeTaneil u
pOOOTOB B IeJIOM
YmMmeer Cobecen | 3auer
AHATU3MPOBATH yCIIoBHS | OBAHIE BOIIPOCHI
a00TBl KOHKPETHBIX JeTajneil
p P A > | YO-1, 2,3
V3II0B U MaIlliH U 00O0CHOBATh I1P-1
OCHOBHEIE TpeGOBaHMS, '
KOTOPBIM JIOJDKHBI OHU KP- TIP-
OTBCYATH 5
Bnaneer Cobecen | 3auer
YMEHHEM, HCXOJsd W3 aHajlu3a | OBaHUE BOIIPOCHI 2
KOHKPETHBIX yCIOBHi vVO-1
1)
9KCIUTyaTaI[uN po6oTOB,
I1P-1,
(dbopmynmpoBaTs  TpeOOBaHUS,
MpeABSIBIIIEMbIE K JCTAISIM | KP-IIP-5
MEXaTPOHHBIM MOIYJISM
3HaeT CobOecen | 3auer
o0mue CBEACHUSA O JeTalsax OBaHHUC BOHpOCBI
MEXAaTPOHHBIX  MOAyJleH U VO-1 4-26
1
HUCTOPHHU a3BUTHUS HX
pat P IP-11 | 3agmanue 1,
KOHCTPYKIIHIA; TOPATOK
MPOEKTHPOBAHHUS po6oTOB; 2,3,4
OCHOBHBIE KPUTEPUH  OIEHKH
paboTociocoOHOCTH IeTaneii u
Paznen 2. poOOTOB B IEJIOM
Coenunenue VYmMeer Cobecen | 3auer
2 ,Z[CTaJIeﬁ " y3JIOB I1K-3 AHAJIM3HUPOBATH YCJIOBHUS | OBQHHUE BOIIPOCEHI
MEXaTPOHHBIX paboThl KOHKPETHBIX JIETaJeH, vVO-1 4-26
Moaynen y3II0B M MAIlUH U OOOCHOBATH
OCHOBHEIE TpeboBaHus,
KOTOPBIM JIOJDKHBI OHH
OTBEYATH
Bnaneer Cobecen | 3auer
YMEHHEM, HCXOId W3 aHajlIu3a | OBaHUE BOIIPOCHI
KOHKPETHBIX YCIIOBUH vVO-1 4-26
SKCIUTyaTaIiH poboToB,
dbopmymupoBath  TpeOOBaHWS,




OpeaAbIABIACMbBIC K JACTAIAM U
MEXaTpOHHBIM MOAYJISIM
3HAET Cobecen | 3auer
OCHOBBI pacdera U | OBAaHUE BOIIPOCHI
KOHCTPYUpPOBaHHUS JeTalel u VO-1 4-26
)
y3JIOB MaIllHH, THUIIOBBIC KP HP 3
. - - | 3aganue 5
KOHCTPYKLMH JeTaleld U Y3JI0B a '
MAIlHH 5 6,8,9, 10
VYmMmeer ColOecen | 3auer
Pa3):[eﬂ 3 BLI6I/IpaTI> paHI/IOHaHLHHﬁ OBaHHE BOIIPOCHI
3 MexXanndecKue MK-3 METOZ  pacvera  KOHKPETHOH | y().1 24, 26
JCTAaJIU UJIN y3J1a
nepeaadu Y KP-I1P-5 | 3aganue 5,
6, 8,9, 10
Bnaneer CoOecen | 3auer
METOAaMH  pacydeTa neranen OBaHHE BOIIPOCHI
MEXaTpPOHHBIX MOJyJIEH; vVO-1 16-23
1
YMEHUEM BBIOpATh KP-TIP-5 | 3anamue 5
OINTUMAJIbHBII croco6 ’
COCAUHCHUA neTaHeﬁ 6’ 8’ 9’ 10
3HaeT Cobecen | 3auer
OCHOBEI pacyeTa U OBaHHE BOIIPOCHI
KOHCTPYUPOBaHUs AeTalel 1 VO-1 4-26
1
y3HOB MallluH, TUIIOBBIC KP HP 5 3
. -11P- aganue 7
KOHCTPYKIIUH JIeTaleii U y3JI0B a ’
MalinuH 11
Pasnen 4. Vmeer Cobecen | 3auer
ToepPKUBAIOLLIHE BEIOMPATH parIOHATBHBIN oBaHue BOIIPOCHI
4 " HecyHII/Ie ﬂeTaﬂH HK'3 MCTOA pacyeTa KOHKPETHOU YO'l, 4_26
c€TaJii UJIn y3Jjia
MEXaTPOHHBIX 8 Y KP- IIP- | Bapganue 7,
MOJyJIel 1 poOOTOB 5 11
Bnaneer Cobecen | 3auer
MeToJaMu pacuera JeTaneil | opaHue BOITPOCEHI
MEXAaTPOHHBIX MOAyJ€il; VO-1 16-23
1
yMeHHEM BbiOpars KP-IT1P-5 | 3aganme 7
ONTUMAJILHBINA CHOCO6 ’
COEIMHEHUS IeTalIEN 11

Tumnosbie KOHTPOJIBHBIC 3alaHHA, MCTOAUYCCKHUEC MAaTCPpHAJIbI, OITPCACIIAIOINC

MPOLETYPHI
JEATECIIBHOCTH, a TaK)Xe KPUTEPUU W TIOKa3aTead, HE0OXOIUMBbIE JIsl OLICHKHU

OLICHUBAaHUs 3HAHUM, YMEHUA MW HABBIKOB U (WJIM) OIbITa

3HAHWM, YyMEHUH, HAaBBIKOB U XapaKTepU3YIOIIHE dTambl (OPMUPOBAHUS

KOMIIETEHIIMK B  MpOoLEecce oOpa3oBaTenbHON

npezacTasiieHsl B [Ipunoxenuu 2.

OCBOEHHS MIPOrpaMMBbl,

V. CIUCOK YUYEBHOH JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIITIMHbI



OcHoBHas JMTEpaTypa
(onnexmponnvie u neuammvie uz0anus)

1. I'ynmua, H.B. Jletanu mammH [DaeKTpoHHBIH pecypc]: yueOnuk / H.B.
['ynua, B.I'. Kiokos, C.A. FOpkoB. — Onekrpon. nan. — CII6.: Jlansb, 2013. —
416 c. — Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=5705

2. Jletanu MallvH U OCHOBBI KOHCTPYHMPOBAHHUA: Y4eOHHUK Jjisi OakaliaBpOB:
y4e€OHUK JUIsl By30B 10 HANpPaBIECHUSM MOJITOTOBKH U CIEUUATBLHOCTSIM BBICHIETO
npodeccuoHanbHOTO 00pa3oBaHus B 00JacTH TeXHWKU W TexHoyormwm / [I'. .
Pomnn, E. A. Camoiinos, H. A. AnekceeBa u ap.|; nox pea. I'. 1. Pouuna, E. A.
CawmoitnioBa; MockoBckui ABUALIMOHHBIN WHCTUTYT (HAIIMOHALHBIH

UCCIEeNOBATEeNbCKUl  yHuBepcuteT), MockBa:  Opaiit, 2013, 415c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:693277

3. leranu mamuH. TUITOBBIE pacueThl Ha IPOYHOCTE: yueOHoe mocodue / T.B.
Xpynuuesa. — M.: @OPYM: HUL[ UHOPA — M, 2007. — 224 c.
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-118033&theme=FEFU

4. leranu mammH. OCHOBBI TEOPUH, pacueTa U KOHCTPYUPOBaHUS: YueOHOe
nocooue / B.II. Omodunckas. — M.. ®OPYM: HUI] UHOPA-M, 2015. — 72
c.http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-67542&theme=FEFU

5. JlenukoB, O.I1. OcHOBBI pacyeTa M TPOCKTHUPOBAHUS JAETAJICH U Y3JIOB
MamnH. KoHcnekr nekuui no Kypey "Jeranu mammne" [DJIEKTpOHHBIA pecypcl:.
— OnektpoH. naH. — M. : MammHocTtpoenne, 2007. — 464 c. — Pexum

noctyna: http://e.lanbook.com/books/element.php?pll_id=745

JlonoJiHUTEIbHAS JIUTEepaTypa
(nevammovie u snexmporHHbie uz0aHUs)

1. Coxonosckast B.I1. Texuuueckas mexanuka. Jleranum mamuH. KypcoBoe
MIPOCKTUPOBAHUE [DNEKTPOHHBIN pecypc]: yueoHoe nmocooue/ B.I1. CokonoBckast.
- MuHCK: Bric. K., 2010. — 103 C.
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-506828&theme=FEFU



http://e.lanbook.com/books/element.php?pl1_id=5705
https://lib.dvfu.ru:8443/lib/item?id=chamo:693277
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-118033&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-67542&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=745
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-506828&theme=FEFU

2. Tronsies A. B. [letanm wmammH [DIEKTpOHHBIN pecypc] y4eOHO-
Metoaudyeckoe nocooue / TronseB A. B., 3BezmakoB B. II., Baruep B. A. —
Onextpon. jpgaH. — CII0.: Jlaws, 2013. — 732 c. — Pexum pocryna:

http://e.lanbook.com/books/element.php?pll 1d=5109

3. Aanpees, B.W. Jletasim mMamwH W OCHOBBI KOHCTpyHpoBaHus. KypcoBoe
MPOEKTUPOBAHKE [DNEKTPOHHBIN pecypc]: yuebHoe mocooue / B.U. Auapees, 1.B.
[TaBnoBa. — Dnextpon. gan. — CIIO.: Jlans, 2013. — 352 ¢. — Pexkum poctyma:
http://e.lanbook.com/books/element.php?pll_id=12953

4. leramu mamwms: YueOnuk / H.I'. Kyknun, I'.C. Kyknuna, B.K. XKurtkos. -
9-e uzn., mepepab. m gom. - M.: KYPC: HUIl UH®PA-M, 2015. - 512 c.
http://znanium.com/catalog.php?bookinfo=496882

5. KypcoBoe mpoekTupoBanue jeraieid MammH: yueO. mocodoue / JI.K.
Eropos, K.A. Eropos, C.H. 3u6opos, E.B. I'mymko. — BnaguBocrok: M3a-Bo
JABI'TY, 2011. — 260 c. https://lib.dvfu.ru:8443/lib/item?id=chamo:425921

Ilepeyenb HPOPMALUOHHBIX TEXHOJIOTI UM
U IPOTPaMMHOI0 o0ecrevYeHust

MecTo pacnoJio:keHust
KOMIILIOTEPHOH TeXHHUKH,
HA KOTOPOM YCTAHOBJICHO

NporpaMMHoe odecneyeHune,

KOJIN4eCTBO Pa004YuX MeCT
690922, Ilpumopckuili Kpaif, T.
BunaguBocrok, octpoB Pycckuii,
nosryoctpoB  CamepHslil, IOCENOK

Ilepeyenb nporpaMMHOro odecreyeHust

Microsoft Office — oducHbIif TakeT, BKIIOYAONIHIA TIPOrPAMMHOE
obecrieuenne st paboTHI ¢ PA3THYHBIMHU THIIAMHU TOKYMEHTOB

Asike, 10, kopnyc E, ayn. E525
YueOHast ay JUTOpHS AT
MPOBEACHUS 3aHATUH JEKIIHOHHOTO
TUIA U NPAKTUUECKUX 3aHITHH,
TPYNNOBBIX U HHIUBUAYAIbHBIX
KOHCYJIbTAIlUH, TEKYIEro KOHTPOJIS
1 IPOMEXKYTOUYHOM aTTECTALMH.

(Texcrtamu, NIEKTPOHHBIME TaOIHIaMu, Oa3aMu JaHHBIX U JP.)-
manens3us Standard Enrollment Ne 62820593. /lata oxonuanus 2020-
06-30. Pomurensckas nporpamma Campus 3 49231495. Toprossrit
nocpenuuk: JSC "Softline Trade" Homep 3aka3a ToproBoro
nocpenauka: Tr000270647-18;

690922, [TpuMopcKuii Kpaif, T.
Bnagusoctok, octpos Pycckuid,
nosryocTpoB CarepHslid, TOCETOK
Asike, 10, koprryc A - ypoens 10.
UuranbHble 3a51b1 Hayunoi
6ubmorexn JIBDY ¢ oTKpbITEIM
JIOCTYIIOM K (oHY

Microsoft Office — oducHbIif TakeT, BKIIOYAOLIHMIA TIPOrPAMMHOE
obecrieuerne A paboThI ¢ Pa3TUYHBIMU THIIAMH JOKYMEHTOB
(Texcrammu, ANEKTPOHHBIMH TabIunamu, 6a3aMu JaHHBIX U Ap.)-
munens3us Standard Enrollment Ne 62820593. /lata okonuanus 2020-
06-30. Ponurensckas nporpamma Campus 3 49231495. Toprossiit
nocpenuuk: JSC "Softline Trade" Homep 3aka3a ToproBoro
nocpenauka: Tr000270647-18;



http://e.lanbook.com/books/element.php?pl1_id=5109
http://e.lanbook.com/books/element.php?pl1_id=12953
http://znanium.com/catalog.php?bookinfo=496882
https://lib.dvfu.ru:8443/lib/item?id=chamo:425921

VI.METOANYECKHUE YKA3AHUSA 1O OCBOEHUIO JIUCHUIIJINHBI

Pexomenoayuu no uzyuenuro pazoenoe Kypca

OcHOBHOE YCJIOBHE HAJIJISKAIIETO YCBOCHHUS MaTepuaia JUCHUIUIMHBI —
camocToATeNlbHas paboTa C pekoMeHayemoi muteparypoir. I[lpucrtymas k
U3YYEHUIO KaXJIO0W TeMbl, MPEXKJIE BCErO HAI0 03HAKOMUTLCS C €€ COJIepKaHUEM U
MPOCMOTPETh COOTBETCTBYIOIIME pa3/ieiibl y4eOHUKA WM Y4eOHOro mocoowus,
yTOOBl MMETh MPEJCTABICHUE O KPyre BOIMPOCOB, MOMJICKAIIUX H3YYEHUIO, U
o0beMe marepuana. [y Jgydinero 3aloMUHAHUS W YCBOCHHS MaTepuajia HYKHO
COCTaBJISITh KPATKUK KOHCIEKT MO KaXJoW TeMe. KOHCIEKT JOJKEH COAepkKaThb
MEepEYEHb BOMPOCOB MO TEME, OCHOBHBIC MOJIOKEHUSA, OINPEIAECICHUS, BBIBObI
dbopMysT 1 HEOOXOIUMBINA WILTFOCTPATHUBHBIN MaTepuan (cXxembl, rpauKu U T. I1.).
Kpatkuil KoHCIIeKT OyJeT MoJie3eH MpU MOBTOPEHUU MaTepuaia U MOJATOTOBKE K
sk3aMeHy. [locne u3yueHus: TeMbl MO YYEOHUKY PEKOMEHIYETCS BOCHPOU3BECTH
M0 MaMSITU ONpPeJIeNICHUsI, BBIBOJIBI (POPMYJI, CXEMBI, TIOCJIEI0BATEILHOCTh pacuera
U T. . Bonpocel AJjisi caMONpPOBEPKH, MPUBEACHHBIE MO KaXJAOMY pazieily WIH
TeMe, TOMOTYT B 3aKpEIUICHHMM W3YyYEHHOro Marepuasia. Huke H3JI0KEeHbI
PEKOMEHJAIMH 10 U3YUYEHHUIO OTAEIIbHBIX PA3/IEIOB MPOTPAMMBI.

Ceapnvie, nasanvle u KieeHvle COeOUHEHUA

[Ipy wu3ydYeHUM CBapHBIX COEAUMHEHUNW OCHOBHOE€ BHHUMAHHE HYXKHO
oOpaTuTh Ha CIEayIolIee: BUAbl COSAUHEHUN U MIBOB, 00JIACTH UX MPUMEHEHUS U
pacyeT; MperMyIllecTBa U HEJOCTATKH CBAPHBIX KOHCTPYKIMH MO CPABHEHHUIO C
JUTBIMA W KJIeeHbIMH. HeoOXoammo Takke O3HAKOMUTHCS C HOpPMaMu
JIONyCKAaeMbIX HANPSHDKEHUW 711 CBAapHBIX MIBOB. OTMETHM, YTO, HECMOTpPS Ha
OoJIbIlIMEe TPEUMYIIECTBA, CBAapHbIE KOHCTPYKIIMU, BCJIEACTBUE MEHbBIIECH
JKECTKOCTM W BHYTPEHHHMX HAmNpsDKEHUW B IIBAaX, OKa3bIBAIOTCS MEHEE
Ka4€CTBEHHBIMU 110 CPABHEHUIO C KOHCTPYKIUSMH W3 YYTYHHOT'O WM CTaJbHOIO
auThs. [Ipu U3ydeHUU NasHBIX U KIECHBIX COCAMHEHUN 0OpaTUTEe BHUMAHHUE HA
OCOOCHHOCTH  O3THUX  COCAMHEHWH:  BUIBI  COCAMHSIEMBIX  MaTEPHAJIOB,
MpEABAPUTEIbHYIO TOJArOTOBKY IMOBEPXHOCTEM JeTalieid, pacdyeT Ha MPOYHOCTH
COEIMHEHUI, BEIOOP JOMYCKAEMbIX HAMPSKCHUM.

Bonpocwt 0na camonposepku

1. KakoBbl mpeuMyIIeCTBa CBapHBIX COCIWHEHUN IO CPaBHEHHUIO C
KJICEHBIMU?

2. OCHOBHBIE BHJIbl CBAPKHU U UX MIPUMEHEHHUE B MAITUHOCTPOCHUH.

3. KakoBbI TUIBI CBAPHBIX IBOB?

4. Kak paccuuTaTh CTHIKOBbIE CBAPHbBIE LIBbI?



5. Pacuer yrioBbIX, J000BBIX, (DIAHTOBBIX U KOMOMHHUPOBAHHBIX CBAPHBIX
IIBOB.

6. Kak mpowusBecTH pacyeT CBapHOro IIBa, MOABEPKEHHOIO ACHCTBHUIO
U3ru0AaroIero MoMeHTa?

7. Kak paccuutarh cBapHbIE BBl COCAMHEHUH, paOOTAIOMIMX HA CIOXKHOE
CONPOTHUBJIEHUE?

8. CBapHbI€ IIBBI U UX PAaCUYET IIPU NIEPEMEHHBIX HArpy3Kax.

9. Kakue marepuainbl MOKHO COSUHATH MallKOW U CKIICUBAaHUEM ?

10. B kakux ciy4asx NpeAnoYTUTENbHEE COEUHEHNE TAaHKON?

I1. IToaroroBka neranei K namke, BUbI IIPUIIOEB.

12. Pacder nasiHbIX U KJIEEHBIX COCTUHEHUN HA TTPOYHOCTb.

13. OcoGeHHoCTH MpoIecca CKICUBaHMS.

Pe3vbo6vle coeounenusn

Pe3b0oBBIE coeuHEHUsT — HanboJiee pacHpOCTPAHEHHBIH BUJ Pa3beMHbBIX
coeMHEHU B MamuHocTpoeHuu. Ilo naHHOW Teme HEOOXOAUMO HU3YUYUTh
CJICAYIONINE BOMPOCHL: pe3bObl U ux pasHoBuaHOCTU: 'OCTHI Ha pe3bObl, 001aCTH
NPUMEHEHUST OTEIBbHBIX BUAOB pe3b0; pacueT pe3rObl u nondop ee mo 'OCTawm;
KOHCTPYKIUSI OOJITOB, BMHTOB, IIMHJIEK, TaeK, IMAH0 M TACYHBIX 3aMKOB, HX
MaTepHa; pe3bObl 1 00JITOB; 00JIACTH MPUMEHEHHUS PA3IMYHBIX OOJITOB, BUHTOB,
MINWICK, TaeK, Mmaid M raedHbix 3aMkoB U mnoabop ux nmo I'OCTam; pacuer
CAMHUYHBIX ¥ TPYNIOBBIX PE3bOOBBIX COCIMHEHUN MPHU PA3IUYHBIX CIIOCO0aX UX
HarpyxeHusi. Heo0Xxoaumo ysCHUTh pa3HUIly B pacyeTax OOJTOB B 3aBUCHMOCTH
OT crmoco0a WX HarpyXeHus MpU CTAaTUYECKHX Harpy3kax. HyXHO yCBOWTH
0COOEHHOCTH pacuera OONTOB NpH ACHCTBUM HA HUX IMEPEMEHHBIX HArpy3ok
BBICOKMX TeMmriepaTyp. HeoOXoIMMoO 03HaKOMHUTBCA C METOAUKOM pacyeTra rpyIil
OONTOB MpHU Pa3IMYHBIX BUAAX HarpyxeHus. Ciemgyer oco00 0OpaTuTh BHUMaHUE
Ha crocoObl YBEIMUEHHUSI IPOYHOCTH OOJITOB, BUHTOB, IIMUJIEK U TaeK.

Bonpocul ona camonposepku

1. Kak paznuyaroT pe3bObl O Ha3HAYEHUIO U T€OMETpUYecKoil popme u
KAaKW€ U3 HUX CTaHAapTU30BaHbI?

2. Kakue Buabl pe3bObl CYIIECTBYIOT [0 YHUCIY €€ 3aX0J0B M IO
HaIpaBJICHUIO HAKJIOHA BUTKOB U /1€ OHU PUMEHSIOTCA?

3. [Toyemy 1151 60ATOB MPUMEHSIOT TPEYTOIBHYIO PE3b0Y?

4. KakoBbI BUIBI METPUIECKOMN pe3bOBI?

5. Tlouemy pe3pba ¢ KpPyHmHBIM IIIarOM HMMEET MPEUMYIIECTBEHHOE
npuMeHeHue?

6. Korma npuMeHsIOT pe3bOy € MEJIKUMH IIaramu, a Korja Kpyriylo,
TpaneueuaaIbHyI0 U YIIOPHYIO pe3b0y?

7. Kak paccuuThiBaroT pe3noy?

8. Kak pa3nuunth OONTHI U BUHTHI 11O (hOpME TOJIOBOK?



9. BonThbl, BUHTHI U IIMUJIBKU, UX HA3HAYEHUE U KOHCTPYKIIHUS.
IlInonounwvie, 3youamote (w1uyesvie) cCOeOUHEHUA

B nmanHOM TeMe HEOOXOIMMO YCBOUTH CIAEAYIONINE BOTIPOCKHI: KOHCTPYKITHS
IITTOHOK, IUIMIIEBBIX COCIMHEHUMN; 00JIaCTH MX MPUMEHEHHUS, MOJ00p HIMOHOK U
numiieBbix  coenquHeHudd 1o ['OCTy; cmocoObl IEHTPUPOBAHUS IIIUIIEBBIX
COEIMHECHUI; pacyeT IMMOHOYHBIX ¥ NUIMIEBBIX COCAUHEHUI.

Bonpocuw 0na camonposepku

1. HazoBuTE BUBI HIMOHOK?

2. I'me nOpuUMEHSIOT pa3IMyHbIE TUIBI MIMOHOK? M3 KakMX MaTepuasioB UX
M3roTaBIMBalOT? Kak onpenenstor ux paMepnl?

3. Kak npou3BOAST NPOBEPOYHBIN pacyeT MPU3MATHUYECKUX U CETMEHTHBIX
IITTOHOK?

4. KakoBbI pa3anuyus MUIMIEBBIX COCTUHEHUN?

5. KakoBbl mpenmyniecTBa NUIMLEBBIX COEAUHEHHN MO CPAaBHEHUIO CO
IIITOHOYHBIMH ?

6. Kak oCymiecTBIsIIOT LIEHTPUPOBAHUE IUIMIEBBIX COCAUHEHUN, KaK KX
BBIOMPAIOT U PACCUUTHIBAIOT?

Pemennvie nepedoauu

[Ipexxne Bcero, 0O3HAKOMbTECh C Ha3HAuYCHHUEM, KiaccuduKaiuen u
OCOOCHHOCTSIMU MEXaHWYECKUX Tmepenad. [lpu u3ydeHuMm peMEeHHBIX nepeaad
HEO0OXOMMO PACCMOTPETh CIEYIOIINE BOMPOCHI: OCHOBHBIE BUIbI TUX TMEpeIad 1
o0JlacTU WX MPUMEHEHUsS, MaTepuall U KOHCTPYKIUS pEeMHEN; T€OMETpUUECKHUe,
KMHEMAaTUYEeCKUE U CHJIOBBIC 3aBUCUMOCTH B PEMEHHBIX Mepeaaydax; pacuer
PEMHEM 0 TATOBOM CITOCOOHOCTH U Ha JIOJITOBEUHOCTh;, MaTepuajl, KOHCTPYKIIUS U
pacueT MmKUBOB. HyXHO SCHO TpEeACTaBIsAThb, YTO MEXKIY CUJIAMH HATSKEHUS
pemHs Tpu paboTe Tmepeaadu, OKPY>KHBIM yCHIHEM, KOI(POUIIUEHTOM TPEHHUS U
yII0M 00XBaTa MEHBIIIETO NMIKUBA CYIIECTBYET B3aMMO3aBHCHUMOCTb, KaK U MEXIY
KO3(phUIIMEHTOM TATH, W OTHOCHUTEIBHBIM CKoJibkeHneMm, n KIIJ mepemaun.
Cnenyer oOpaTuTh BHUMAHHUE Ha OMPECIICHUE HAIPSHKEHUM B pEMHE U XapakTep
WX U3MEHEHUS 110 JIJTUHE PEMHS.

Bonpocuwl 0na camonposepku

1. Buasl pemHeil 1 ux paznuuus no (Gopme NonepeyHoro ceUeHusl.

2. 13 kakux MaTepralioB U3rOTOBJISIIOT PEMHHU?

3. KakoBbI IOCTOMHCTBA M HEAOCTATKU OTAEIbHBIX TUIIOB PEMHEN?

4. KakoBbl JOCTOMHCTBA U HEJAOCTATKHA PEMEHHBIX Mepeiad M0 CPAaBHEHUIO
C ApYrUMHU nepeaavyaMu’?

5. Omnpenenenue nepegaToOYHOrO0 YUCIAa PEMEHHOM Mepeaadyu C y4eTOM
MIPOCKAJIb3bIBAHUS PEMHSI.

6. Kak onpenensitoT CUiibl HaTSKEHUS] BETBEU peMHs?

7. OnpenienieHUe CUIIbI JaBJIEHUS Ha BaJ CO CTOPOHBI IIKUBA.



8. Bnusinue Ha OkpykHOe ycuine KodpuIueHTa TpeHus, yria odxBara
IIKABA U CKOPOCTH PEMHS.

9. Pacuer pemHel Ha JOJITOBEYHOCTb.

10. KakoBa MeToauka pacdera IUIOCKOPEMEHHOM M KIMHOPEMEHHOU
nepenayd’?

11. Kak ycTpo€HBI LIKUBBI, U U3 KAKUX MAaTEPUAIIOB UX U3TOTOBIISIOT?

12. Tloyemy HEKOTOpbIE IIKHUBBI IUIOCKOPEMEHHBIX Ilepead HMEIOT
BBITYKJIbIA 000,17

13. KakoBbI JOMYCKH CKOPOCTEHN ISl YyTYHHBIX U CTaIbHBIX IIKUBOB?

Ilennbvie nepedoauu

HNanHass Tema TpeOyeT 3HAKOMCTBA C THUIIAMU LENeH W H3Yy4YEeHHUA
CIIEIYIOIMX BOMPOCOB: BHUJABI LENHBIX IEpeaad M 00JIaCcTU UX NPUMEHEHUS;
KMHEMAaTUYECKUE W CHUJIOBBIE 3aBUCHUMOCTH; OIPEACIICHHE AuamMeTpa 3BE3/10YEK,
YKCJIa 3BEHBEB U JUIMHBI LIENU; TPOCKTUPOBOYHBIA U IIPOBEPOYHBIA pacdeT Lenen
Ha W3HOCOCTOMKOCTh HIAPHUPOB; HArpy3KkH Ha Baiibl. CieyeT BhISICHUTh IPUYHHBI
HEPaBHOMEPHOCTU JBW)KCHHMSI LM W €€ BIUSHHE Ha padoTy Mepenauu;
O3HAKOMUTBHCS CO CIOCO0AMU CMa3KH LEMHBIX Mepeaay.

Bonpocw 0nsa camonposepku

1. KakoBbl JOCTOMHCTBA M HEAOCTATKM LEMHBIX NEperad M TIe uX
MIPUMEHSIIOT?

2. HazoBuTe BBl IPUBOJAHBIX LENEH.

3. I'me u B Kakux ciaydasx NPUMEHSIOT Pa3IMYHbIC BUBI LIETICH?
. KakoBbI moTepu B nenHoi nepenade u yemy paseH ee KI1/1?
. Kak cma3zpIBaroT nemnssle nepenaymn’?
. I3 kakoro Marepuana U3roToBJISIOT IPUBOAHBIC LEMU U 3BE30UKH?
. Onpenenenue HeCyIeH cnocoOHOCTH 1ener u moaoop ux 1mo 'OCTam.
. KakoB pacuer nenu Ha J10JArOBEYHOCThH?
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9. Kak onpenenuTs [uaMeTp Ha4allbHOW OKPYKHOCTH 3BE3/I0YKU?

10. Yemy paBHa Harpy3ka Ha Bajl IEMHOM Nepeiaun?

11. B yem npuynHa HEPABHOMEPHOCTU JBUKECHUS LIEMU U KaK 3TO BIIUSIET
Ha MepeaTOYHOE YHUCIIO IEMHBIX nepeaayd?

3ybuamule nepeoauu

[Ipexxne Bcero, ciieayeT YCBOUTh OCHOBHYIO TepmuHoioruio 'OCToB Ha
3yOuarpie TMepeaavyd. 3aTeM HU3YYUTh CJICAYIOIMHUE BOMPOCHI: BHABI 3y0OUaThIX
nepegad M o0JacT WX TMPUMEHEHMs; KWHEMaThKa W TEOMETpHusl Tepenad;
MaTepHuabl, TEPMOXUMHUYECKass 00paboTKa KoJiec; KpUTEpHH pabOTOCTIOCOOHOCTH
U pacyeT UWJIMHJIPUYECKUX 3yOUaThIX Mepeaay Ha BRIHOCIUBOCTh MO KOHTAKTHBIM
HaMpsOKCHUSIM W HaIpsDKeHUsIM Ha W3TUO; OCOOCHHOCTH pacueTa KOHUYECKHUX
nepeqay; ONpelesieHUe ONMYyCKAeMbIX HaNpSHKEHUN; KOHCTPYKIUS 3yO04aThIX
KOJIEC M CTIOCOOBI CMa3KH Tiepe/iay.



Bonpocul ona camonposepku

1. KakoBbl OCHOBHBIE TOCTOMHCTBA 3yOuaThIX NEpeaad Mo CPaBHEHUIO C
OpYTUMU niepeadyamMu’?

2. Ilouemy »5BOJIbBEHTHOE 3alleTUICHHME UMEET MPEUMYLIECTBEHHOE
MpUMEHEHUE?

3. KakoB cTraHJapTHbIH HCXOAHBIM NPOdUIL PEHKH HBOJBBEHTHOTO
3alernjieHus?

4. Yro Takoe Moayib 3aneruieHus? Kakue Moaynu 3anuenieHus pa3andaror
JUJIS1 KOCBIX M IIIEBPOHHBIX 3yObEB?

5. OmpeneneHne AUAMETPOB HayaldbHOW W JAEIHUTEIBHON OKpPYKHOCTEU
3y04arToro KoJjeca.

6. Kak BBIYUCIISIOT IUaMETPhl OKPY>KHOCTEH BEPIIMH W BHAAUH 3y0UaToro
KoJjeca?

7. Ilo KakoMy MOJYJIO 3aLIEIUICHUs] OIIPENEISIOT IUaMETPhl IEIUTEIbHBIX
OKPY>KHOCTEH KOJIEC C KOCBIMU 3YObSIMU?

8. KoapduimeHT nepekphITUsl 1 €ro MUHUMAJIbHOE 3HAUEHUE.

9. KakoBO MUHHUMAJIbHOE YHUCIO 3yObEB A KOJEC Pa3IMYHBIX BHUIOB
3y04aThIX nepenay’?

10. INonsite k03¢ dULMeHTa CMEIIEHUS.

11. KakoBel BuABI CMELIECHUS 3BOJBBEHTHOIO 3alCIUICHUS W TI€ OHH
MIPUMEHSIIOTCS?

12. KakoBO MakcuUMaJabHOE IEPENATOYHOE YHCIO I OJHOW mapsl
pa3IUYHbIX BUIOB 3yOUaThIX nepenay?

13. IloTtepu B 3yOuartoii nepeaaue u yemy pasen ee KII/I.

14. Kak omnpenenuTs CuIbl JaBJICHUS Ha Bajbl CO CTOPOHBI KOJEC B
pa3IMuYHBIX BUAaX 3yOuaThIX nepenayd?

15. U3 kakoro marepuana M3roTOBIISIOT 3yOuaThle KOJIeCa U KaKUe BUbI
TEPMOXUMHUYECKOU 00pabOTKH 3yOhEB MIPUMEHSIOT JIJISl UX YIPOUHEHUS?

16. KakoBa KOHCTPYKIIMS pa3IMYHbIX 3y0UaThIX Kojiec?

17. Kakue cTeneHu TOYHOCTH HM3TOTOBJICHUSI 3yOUaThIX Mepeaad UMEIOT
MPEUMYIIECTBEHHOE PAaCIpOCTpaHEHUE B OOLIEM MAITMHOCTPOCHUU?

18. TlpuuyuHbl BBIXOJA W3 CTPOS 3yOUaThIX NEpenady U KPUTEPUH UX
PaboTOCIIOCOOHOCTH.

19. Kak mpowmsBecTd pacueT 3yObeB MO KOHTAKTHBIM HAMPSHKCHHUSM H
HaIPSHKECHUSIM Ha U3THO?

20. Tlo kakoMy MOIYJIIO 3aLEIUIEHHS] TMPOU3BOAAT pacyeT Ha MPOYHOCTh
3yObeB KOHUUYECKHUX KOJIeC?

21. Tlo kakoMy 3y04yaToMy KOJIECY MPOHU3BOAAT pacueT 3yObeB Ha
KOHTaKTHYIO MPOYHOCTh U HA U3TUO?

22. B yeM oTiInuMe MyJIbTUILIMKATOpa OT 3y0UaToro peaykropa?



23. Kak pa3nuuuTh 3yOuaThle peayKTOpHI 10 YUCIy Hap nepeaad, Gopme
KoJsiec, hopMe 3yObeB U PACIIONIOKEHHUIO BaTIOB?
24. Kak npou3BOAUTCS CMa3Ka 3yObeB KOJIEC B peIyKTopax?
Yepeaunwvie nepedauu
[Ipu n3ydyeHnn 4epBAYHBIX Mepelad HY>KHO YCBOUTH CIEAYIOIIUE BOIIPOCHL:
YCTPOMCTBO YEPBAYHBIX TMepeady; WX JOCTOMHCTBA, HEAOCTATKH U 00JacTu
MPUMEHEHUS; KOHCTPYKLMS YEpBSIKa, YEPBIYHOTO KOJECA M MaTEpHalbl HX
U3rOTOBJICHUS. ['eoMeTpuueckne, KUHEMAaTUYECKUE M CUJIOBBIE 3aBUCUMOCTH B
YEpBAYHBIX NEPEIavax; pacuyeT YEpBSYHOrO KOJIECa Ha KOHTAKTHYIO MPOYHOCTh U
Ha U3rub; TEMIOBOM pacyeT uepBIYHOM IMepelayd; CHocoObl CMa3Ku U
OXJIQXJEHUS YEPBSIYHBIX NIepeaay.
Bonpocwi 0na camonposepku
1. KakoBbI BUbI UEPBSIKOB U YEPBSAYHBIX NIEpeaay?
2. Ilouemy HauOosee pacrnpocTpaHeHa 4YepBsUHAs LWIMHIPUYECKas
nepeaaya ¢ apXMMeI0BbIM YEPBIKOM?
3. Korga npuMeHsIIOT 4epBSIUHYIO INIOOOHIHYIO Iiepeaady?
4. KakoBbl mpeHMylIeCTBAa W HEAOCTATKHM YEPBIYHOM TMEpeAadyu o
CPAaBHEHUIO € 3yO4aTON U KOI'/1a €€ MPUMEHSIOT?
5. Kak onpenenstot KI1/] yepBaunoii nepenauun?
6. [Touemy MPOUCXOAUT CAMOTOPMOKEHUE YEPBIIYHOM nIepenadn’?
7. VI3 kKakuX MaTepUalioB U3TOTOBIIAIOT YEPBSAKHU U YEPBSYHBIE Kojeca?
8. UeMy paBHO MUHMMAaJIbHOE YK CJIO 3yObEB UEPBSIYHOIO KoJjieca?
9. Kak BBIOMPAIOT YKCIIO 3aX00B YepBsKa?
10. Kakue cunpl AEHCTBYIOT HAa YEPBAK M YEPBAYHOE KOJECO U KAK MX
ONPEAEISAIOT?
11. Pacuer 3yObeB UepBsYHBIX KOJEC HA KOHTAKTHYIO MPOYHOCTb U U3THO.
12. KakoBa KOHCTPYKIIHSI COBPEMEHHBIX YEPBSIYHBIX MEepeaay?
13. Kak npou3BoAsT cMa3Ky YepBSYHBIX nepenay’?
14. KakoB TemIoBOM pacyeT YEpBSIYHBIX PETYKTOPOB?
Ocu u sanwi
CryaeHTy HeoOXOAMMO 3HATh HAa3HAYEHHE, KOHCTPYKIHUIO U MaTepHUalibl
oceil U BaJIOB, LAN]HI (UMbl U MIEWKN) U MATHl OCEH U BaJlOB, UX Pa3HOBUIHOCTH
U o0JacTh NMPUMEHEHHUs; pacueThl OCel M BaJlOB HA MPOYHOCTb, KECTKOCTh U
BUOPOCTONKOCTb.
Bonpocul ona camonpogepku
1. Ochb u Bai, B 4eM pa3HUIA MEXKTY HUMU?
2. KakoBBI BUIBI OCEH U BaJIOB?
3. Uto Ha3bIBAIOT HAN(Oi, IUTIOM, IIEHKOU U TSTOMU?
4. I3 KakuX MaTepuagoB U3rOTOBISIOT OCH U BaJIbl?



5. Kak paccuutblBalOT OCHM M Bajlbl Ha CTaTUYECKYI0 IIPOYHOCTb,
BBIHOCJIMBOCTD M KE€CTKOCTh?
6. Citydan pacyeTa BaJIOB TOJIBKO Ha KPYUYEHHUE.
7. UTo Takoe KpUTHYECKas YacToTa BpallleHUs1 OCH WK Bajia?
8. Kak paccunTaTh KpUTHUYECKYIO YaCTOTY BpaIllCHWS OCH WM Baja MpH
MONEePEYHBIX KOJIeOaHUsIX?
Hoowmunnuxku ckonvicenus
[Ipexxne Bcero, 03HAKOMBTECh C OCHOBHBIMU THUIIAMHU, KOHCTPYKIIMEH U
00JacTsIMU MIPUMEHEHUS TOIIIUITHIKOB CKOJBKEHUS. 3aTeM M3YUYUTE MAaTCPHUAIIbI
BKJIQJIBIIICH ¥ KOPITYCOB MOJIIUITHUKOB; YCJIOBUSL paOOThI; BUbI TPEHUS U CMA3KU
MOAIIMITHUKOB; YCIOBUSI BO3HUKHOBEHHMS THAPOJIMHAMUYECKOTO peKruMa paboThl U
JKUJIKOCTHOTO TPEHMS;, pPacyeTbl MOAIIMIIHUKOB CKOJBXEHHUS B  YCIOBUSX
CMEIIAaHHOTO U JKHJKOCTHOTO TPEHMS; TEIJIOBOM pacyeT NOAIIMITHUKOB
CKOJIb)KEHHUS.
Bonpocw ona camonposepku
1. B kakux ciaydasx v ri€ TpUMEHSIOT MOAIIUITHUKN CKOJIbKEHUS?
2. Bunbl TpeHUs B MOJIIUITHUKAX CKOJIBKEHUS U B YEM UX OCOOEHHOCTh?
3. IloueMy mnpu KUJIKOCTHOM TPEHUU PEXKUM PpabOThl TMOIIIUITHUKA
CKOJIbYKEHUSI CaMbIil OJIaronmpUsTHBIN ?
4. Kakue yciaoBus HEOOXOIUMBI JUII 00pa30BaHUS PEKHUMA KUIKOCTHOTO
TpEHUs?
5. Ins yero npeaHa3HavueHbl U KaK YCTPOESHBI BKJIAJIBIIITN TOAIMIUITHUKOB?
6. M3 kakux MaTepualioB M3TOTOBJISIIOT BKJIAJBIINIM MOJIIAITHUKOB
CKOJILKEHUS?
7. Kak paccuuThIBalOT MOAIIMIIHUKK CKOJIBXKEHUS, paboTaronume Mpu
MOJTY>KUJIKOCTHOM TpEHUU?
8. PacyeT MOANIUITHUKOB CKOJBXKEHHUS, PAOOTAIONIUX IPH KUIKOCTHOM
TPEHUH.
IHoowunnuku Kauenusn
[Ipy wu3yyeHunm DITOM TEMBl HYKHO CHayajla O3HAaKOMHUTBCA C
Kiaccupukanye TOAINMIHUKOB KadeHUss M MX KOHCTPYKLMEH, a Takke
00JIaCTSIMU TIPUMEHEHHUSI OCHOBHBIX THUIIOB TMOJIIUITHUKOB. 3aTe€M YCBOUTH
CJIEAYIOIINE BOMPOCHL: MaTEpUabl JieTajael MOAIIMITHUKOB; CMa3Ka MOIIIUITHUKOB,
WX MOHTaX W PETYJIUPOBKA; BBHIOOP TOMAIIMIIHAKOB 110 JIUHAMHYECKOW U
CTaTUYECKOM  TIpy30MOJABEMHOCTSIM; pacyeT MOJIIUIHUKOB  KayeHUs Ha
JIOJITOBEYHOCTD.
Bonpocwl onsa camonposepku
1. IloueMy TOAMMMHUKK KadeHUs TMOJIYYUIIM TPEUMYIIECTBO B
MIPUMEHEHUU?



2. B ueM 0COOEHHOCTh OCHOBHBIX THUIIOB MOJALINITHUKOB Kau€HUs U TJIe UX
NPUMEHSIOT?

3. 3aueM HyXeH cenapaTtop B NOJIIUITHUKAX ?

4. IloueMy BBITOJIHEE BpaIllEHUE BHYTPEHHETO KOJIbLIA ITOAIINITHUKA?

5. JluHamudeckas U CTaTU4eCKas rpy30I10AbEMHOCTD ITOAINITHHAKA.

6. DKBUBAJICHTHAs1 HArPy3Ka U €€ ONPECIICHUE.

7. Kak nonouparoT noamunauku kadenus mo 'OCTy?

8. Pacuer mogmmnHuKa Ka4eHus: Ha JOJTOBEYHOCTb.

9. YUem orpaHuuMBaeTcs NpeaeabHas 4acToTa BpallleHHUs MO IIUITHUKA?

10. MoHTax 1 IeMOHTaX MOIIIUITHUKOB KAaUEHUS.

Mygpmoui

[Ipy wu3yyeHHM TeMbl CIEAYeT O3HAKOMUTHCA C KilacCUPUKanuenl u ¢
OCHOBHBIMH THUIIAMU MY(PT, HX KOHCTPYKLHEH, OCOOEHHOCTSMHU paboOThl U
obnactamu npuMmeHeHus. HeoOXxoaumo Takke HaydUTbCs MoAOupaTh My(QTHI IO
['OCTy u npou3BOANTH UX NPOBEPOYHBIE PACUETHI.

Bonpocul 0na camonposepku

1. Kak paznuyaroT rpynnsl MyQT 0 HA3HAYEHUIO U IPUHIUITY JEHCTBUS?

2. Ha kakue rpynisl Noapa3aeisitoT HOCTOSHHbIE My ThI?

3. YcTpoicTBO BTynO4YHOM W (uiaHiieBo MydT, ux npumeHenue. Kak
IIPOU3BOJST UX IIPOBEPOYHBIN pacuer?

4. Kak ycTpoeHa KyJlIauKOBO-IHCKOBasg My(Ta, Te €€ NPUMEHSIOT U Kak
IIPOU3BOJIAT €€ MPOBEPOYHBIN pacuer?

5. YcrpoiicTBo u pabota 3youaroit mydtsl, ee nmogoop mo 'OCTy.

6. B ueM 0cOOEHHOCTH yCTpOiicTBa U pabOTHI YIPYTUX My(PT?

7. KakoBbl BuAbl ynpyrux MyQpt?

8. Kak ycTtpoeHa ynpyras BTYJOYHO-TIaJIbIEBas MyQTa, TJ1e €€ MPUMEHSIOT
Y KaK IPOU3BOJAT €€ IPOBEPOUYHBIN pacuer?

9. Paznuunblie rpynmbl CHEMHBIX My(T U 0OCOOEHHOCTH UX PaOOTHI.

10. Kak ycTpoeHbl KyJauykoBble W 3yOdaTble CLENHbIE My(Thl U TA€ UX
IIPUMEHSIOT?

11. Bunbsl ppUKIMOHHBIX MYy(PT, UX YCTPOMCTBO U paboTa?

12. OcobeHHoCTH pacueTa JUCKOBBIX U KOHUYECKUX (DPUKIIMOHHBIX MY(T.

13. KakoBel pa3nuuusi TPYIIbl aBTOMAaTHYECKMX MYy(PT U B UYeM
0COOEHHOCTH UX PabOTHI?

14. YcrpoiicTBO, MPUMEHEHHE U PacyeT NMPeAOXPaHUTEIbHBIX My(]T.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
JANCIUIIJIMHBI



Jlns  opraHuszauuu

CaMOCTOSITENIbHOM  pabOTBhl  CTyACHTaM JOCTYITHO

cienyromiee J1abopatopHoe 00OpPYyIOBaHWE W CHEIUATN3UPOBAHHBIC KAOWHETHI,

COOTBETCTBYIOIIME ACHUCTBYIOIMM CAaHUTAPHBIM M IIPOTHBONOKAPHBIM HOPMaMm, a

TaKXKC TpC6OBaHI/IHM TEXHUKHN 0€30ITaCHOCTH:

HaumMeHoBaHHne
000py/10BAHHBIX
NOMelIeHUH U MoMelleHUu i
JJISl CAMOCTOSITEIbHOM
padoThI

Ilepeyenb 0CHOBHOTO 000pYAOBaAHMA

690922, Ilpumopckuil kpail, T.
BunaguBocrok, octpoB Pycckui,
nonxyocTpoB CamnepHsblif, NOCEIOK
Askc, 10, xopnyc E, ayn. E525
YyeOuas ayIUTOPHSA TS
IIPOBEACHUS 3aHATHI JEKIIMOHHOTO
THIIA W NPAKTUYECKHUX 3aHATHH,
TPYNIOBBIX M HUHIWBUAYAIbHBIX
KOHCYJIbTallui, TEKYIIETO
KOHTpOJIsI U INPOMEKYTOYHOMU
aTTecTaluu.

MynpTuMeiuiiHas ay IUTOPHUSL:

OkpaH ¢ snekrponpuBogoM 236*147 cm Trim Screen Line; IIpoexrop
Optima EX5421 — 1 wr;

aymuo yemmurenb QVC RMX 850 — 1 mt; komonku — 1 mt; HoyToyk; UBIT
— | mr; HacreHHblii SkpaH; wMukpodpon — 1 mmrT.; Ilomcmcrema
CHeNHATM3UPOBAaHHBIX KperueHnii obopynoBanuss CORSA-2007 Tuarex;
[oncucrema BHaeOKOMMYyTalMu: MaTpuuHBI Kommytatop DVI DXP 44
DVI Pro Extron; ymmmautens DVI no Butoit mape DVI 201 Tx/Rx Extron;
Iloncucrema ayAMOKOMMYTAIlUN M 3BYKOYCHUJICHUS; aKyCTHYeCKas CHCTeMa
i motosniounoro moHTaxa S| 3CTLPEXtron; nudposoii ayauomnporieccop
DMP 44 LC Extron; pacmupeHue ais KoHTpoiuiepa ynpasineHus I[PL T
CR48

690922, [Tpumopckuii kpai, .
Buagusoctok, octpos Pycckui,
noxyocTpoB CanepHsli, HOCEIOK
Asike, 10, xopmyc A - ypoBens 10.
UuraneHele 3ai1bl HayuyHoi
oubnrorexu JIBOY ¢ oTKphITHIM
JOCTYTIOM K (OHITY

Momno60x HP ProOme 400 All-in-One 19,5 (1600x900), Core
i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopoctb noctyna B Uuteprer 500 Mout/cek.

Pabouue mecta asis Mroei ¢ orpaHMYEHHBIMUA BO3MOYKHOCTSIMU
3JI0pOBBSI OCHAIIEHBI AUCILIESIMU U IPUHTEepamMu bpaiins;
000py/I0BaHbI: MOPTATUBHBIMHU YCTPONUCTBAMH JIJISl UTEHUS
MJIOCKOMEYATHBIX TEKCTOB, CKAHUPYIOIIMMHU U YATAIOLITUMU
MalIMHAMU BUJICOYBEICUUTEIEM C BO3MOKHOCTBIO PETYIISIIUU
LBETOBBIX CIIEKTPOB; YBEIIMUMBAOIINMU 3JIEKTPOHHBIMHU
JyNaMu ¥ YIbTPa3BYKOBBIMU MapKHPOBIIHMKAMHU

B nensax obecrieuenus crienuaibHbIX YCIOBHM 00yUe€HUS] MHBAIMJIOB U JIHI] C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710pOBbsi B JIBDY Bce 3manus 0060py0BaHBI

naHgycamu, JudTamu,

OCHAallICHHbBIMH

TyaJICTHBIMU

NOABCMHUKAMM,  CICHUAIIMN3UPOBAHHBIMH  MCCTaMH,

KOMHaTaMu, TaOJuuykaMu HWH(POpMAIIMOHHO-

HaBHFaHHOHHOf/'I MOAACPIKKH.




[Tpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPAIIMN

depepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HHCTUTYT MHUPOBOI'O OKEAHA (IIKOJIA)

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIUXCA
o JUCHUILINHE «/leTaju MeXaTpOHHBIX MOJYJieil, p0OOTOB U UX
KOHCTPYUPOBAHHE»
Hanpasiaenue noarorosku 15.03.06 MexarpoHuka u po00OTOTEXHHKA
npodmib «MexaTpoHuka U poOOTOTEXHUKAY
dopma NOArOTOBKYU OYHAS

BiaaaguBocTok
2021



HJIaH-Fpa(l)l/IK BBINIOJIHEHHUSI CAMOCTOSITEILHOM paﬁoTLI o IMCIMNIIJINHE

Ne Hara/cpokun | Bua camocTosiTe/IbHOM Mpumep | ®opma
BBINOJIHEHHUs1 | padoThI HbIe KOHTPOJIs
n/n
HOPMBI
BpeMeHH
Ha
BBINOJH
eHHue
1 (deBpaib IlonroroBka K NpakTUYECKOU 2 CobecenoBanue
pabote mo Teme: 3aKIenoyHbIe 3ananue 1
COEMHEHUS
2 MapT [ToaroroBka Kk MpaKTUYECKOM 4 CobecenoBanue
pabote o Teme CBapHble Bananue 2
COEIUHEHUS
BrinonHenue KypcoBoii paboTsl
3 MapT [ToaroToBka K MpakTUYECKOM 4 CobecenoBanue
pabote Pacuet pe3n00BBIX 3ananue 3
COCIMHEHU I
Boinonnenue kypcoBoii paboThl
4 Mapt [ToaroroBka K npakTu4ecKou 4 CobecenoBanue
pabote PacueT MIIMOHOYHBIX 3ananue 4
COCTUHEHUN
BrinonHenue KypcoBoii paboTsl
5 amnpeb [ToaroroBka K MpaKTUYECKON 4 CobecenoBanue
pabote Pacuer pemeHHBIX 3ananue 5
nepenay
Brinonnenue kypcoBoii paboThl
6 anpenb IloaroroBka Kk npakTU4ecKou 4 CobecenoBanue
pabote PacueT nenHbIx nepegay 3ananue 6
BrinonHenue KypcoBoii paboThl
7 amnpeb [ToaroroBka K MpaKTUYECKON 4 CobecenoBanue
pabote [IpoekTHbII 1 3ananue 7
YTOYHEHHBII pacyeT BAJIOB
Brinonnenue kypcoBoii paboThl
8 Man [loaroroBka K nmpakTU4ecKou 4 CobecenoBanue
pabote PacueT nuaMHIpUYECKIX 3ananue 8
nepeaay
BrinonHenue KypcoBoii paboThl
9 Man [ToaroroBka K MpaKTUYECKON 4 CobecenoBanue
pabote Pacuer koHnueCKnx 3aganue 9

nepenady
BrinonHenue KypcoBoii paboThl




10 Mai [loaroroBka K npakTU4ecKou 4 CobecenoBanue

pabote PacueT uepBIIHBIX 3ananue 10
nepeaay
Brimonnenue KypcoBoii paboThl
11 UIOHB [ToaroroBka K MpaKTUYECKOMN 4 CobecenoBanue
pabote Pacuer kKopmyCHBIX 3aganue 11
nerajen
Brimonnenue KypcoBoii paboThl
12 UIOHB Brimonnenue KypcoBoii pabotel | 6 CobecenoBanue
[ToaroroBka k 3a4eTy Kypconas pabora
13 HIOHb Brimonnenue kypcoBoii pabotel | 6 CobecenoBanue
[ToaroroBka k 3auery KypcoBas pabota
Utoro 54

XapakTepucTHKA 3aJaHUM VISl CAMOCTOATEILHON PadoThl 00y4al0IINXCH
U METOANYEeCKHE PEKOMEHAAUM 10 UX BHINOJTHEHHIO

1. CamocTosiTenbHas paboTa BKIIOYAIOT pElIeHHE OObIYHBIX PACUETHBIX 33134
10 IpeajaraéMbiM METOJIMKAaM, PACUETHBIN ATan KypcoBOW pabOThl U HalMCaHUE
NOSICHUTEIIbHON 3alMCKH, T'paUyecKuil 3Tam KypcoOBOM pabOThI M BBIIOJHEHUE
pabounx yepTexel AeTaneil 1 COOpKHM peyKTopa, MOAr0TOBKA K BOMPOCa 3a4eTa.

2. PekoMeHganuu K BBHIMIOJHEHUIO PACUYETHBIX 3a7ad CTYJASHT TOIy4aeT Y
npenojasaress. [locine n3ydyeHnss OCHOBHBIX IOJIOKEHUN CTYIEHTY IpeaiaracTcs
WHIUBUYyaJIbHBIN BapUAHT MO PEIICHHIO 33]Ja4l CAMOCTOSITEBHO

3. PekoMeHgauy 1Mo BBINOJHEHUIO KypCOBOM pabOThl COTJIACHO BapUaHTY
IIPEICTABIICHBI B PEKOMEHAYEMOM JIUTEPATYpE.

4. OpopmiieHne  MOSICHUTEIBHOM  3allUCKM K  KYpCOBOMY  IPOEKTY
OCYIIECTBJISIETCSI B COOTBETCTBUU C HOpMaM U TpeboBanusim ECKJI.

5. I'paduueckass dvacTb KypCOBOTO TMPOEKTA BBIMOJHIETCS MAIIMHHBIM
cnocoboM B JI000M TrpaduueckoM peaakTope, KaKUM BJaJeeT CTYJEHT,
IIPOBEPSETCS HAa MpEeAMET KOPPEKTHOCTH IPENOJaBaTelieM W OKOHYATEIbHO
pacrieyaThiBaeTCsi Ha OYMa)KHBIM HOCHUTENIb M CHAeTCs MpenojaBaTeilio B
OyMa)XHOM BapHaHTe.

Kpurepuu oueHk# BbINOJHEHHUS CAMOCTOATEIbHON PadoThI



1. KputepusiMu OLEHKH pacdyeTHO-Tpapuueckux paboT Mo KypcoBoil pabore
SBJISFOTCS KQ4eCTBO BBIMIOJTHCHUS Tpaduueckux padoT W TPABWIBHOCTH
pe3yIbTaTOB.

2. KputepusiMu OILIGHKM OOBIYHBIX 3a/1a4d SBISICTCS TOJBKO TPABWIBHOCTH
pe3yIbTaTOB.

3. Kputepusmu orieHKH 3aueTta sBISIIOTCS ciaeayromnue: <61% — nesauteno, 61

u 0oJiee - 3aUTEHO.



[Ipunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EIEPAILTN

denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 POQECCUOHATILHOTO 00pa30BaHUS

«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(AB®DY)

HHCTUTYT MHUPOBOI'O OKEAHA (IIKOJIA)

®OH/J ONEHOYHBIX CPEJACTB
M0 JUCHUILIHHE «/leTajJm MeXaTpOHHBIX MOJ1yJIeii, pOOOTOB U UX
KOHCTPYHPOBaHHUE)
Hanpasaenue moarorosku 15.03.06 MexatpoHuka u po00OTOTEXHHKA
npodumiib «MexaTpoHuka U poOOTOTEXHUKA
dopMa NOATOTOBKU OYHAA

BiaaaguBocTok
2021



MMacnopt ®OC

HaumenoBaHue Kon u HammeHoBaHue Kon u HammeHoBaHue
KaTeropum (rpynimbi) YHHBepPCAJbHOM HHIMKATOPA JOCTUKEHU S
YHHBePCAJIbHBIX KOMIIETEHIIUH BBINYCKHUK YHHBePCAJIbHOI KOMIIeTeHIHU
KOMIIeTEeHLM I
[Ipodeccuonanbubie I1K-3 Cnocoben ITK-3.1 3HaeT mpUHIUIIBI pabOTHI
HABBIKU aHAIM3UPOBATH BAPUAHTHI U TEXHUYECKUE XapPAKTEPUCTUKU
KOMITOHOBOK MEXaTPOHHBIX MOJIyJIell MEXaTPOHHBIX
u pO6OTOTCXHI/ILIeCKI/IX p060TOTeXHI/I‘-IeCKI/IX CUCTCM.
CHCTEM I1K-3.2 YmeeT aHanu3upoBarhb

BapHAHTHI KOMIIOHOBOK
MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX CHCTEM.
T1K-3.3 Bnageetr meTomamu
aHaJIM3a CYIIEeCTBYIOIINX
MEXaTPOHHBIX U
POOOTOTEXHUUECKHUX CHCTEM,
UCTIONIB3YEMBIX JIJISl PEIICHUS
AHAJIOTMYHBIX 3a/ad4.

No Kontponupyemsie Kongw! 1 3Tamnsl Ol1ieHOYHbIE CpEeJCTBA
n/n pasziesbl / TeMbI dhopMHUpOBaHHS TEKYIIUH IPOMEKYTOUHAs
JUCITUTUTUHBI KOMITCTCHITHI KOHTPOJIb aTTecTaIus
1 | Pazgen |. O6mue [IK-3 | 3Haer CobecenoBanu | 3a4eT BOMPOCHI
BOIIPOCHI pacueTa u obume ceenenns o | ¢ VO-1 1,2,3
MPOCKTUPOBAHUS AleTaiax
o MEXAaTPOHHBIX
neranei y
MoAyJien u
MexanOHHBIX HUCTOPUU pa3BUTHUIA
MOJYJIEH, Y3JI0B U UX  KOHCTPYKIIWIA;
MEXaHHU3MOB TIOPA/IOK
IMPOCKTUPOBAHUA

poOOTOB; OCHOBHEIE
KPUTEPHH  OLIEHKH
paboTocmocoOHOCT
u neraneun u
pOOOTOB B 1IEIIOM

VYMmeer CobecenoBanu | 3a4eT BOMPOCHI
aHaIM3UPOBATH e YO-1, IIP-1, | 2,3

YCIIOBHS PaOOTHI KP- IIP-5
KOHKPETHBIX
JieTasen, y3JioB u
MalmH 1
00ocHOBaTh
OCHOBHBIE
TpeboBaHus,
KOTOPBIM JIOJKHBI
OHH OTBEYATh




Bnaneer
YMEHHEM, HCXOAS
U3 aHaJIn3a
KOHKDPETHBIX
YCIOBUH
IKCIUTyaTaIH
po0OTOB,
(hopmynupoBaTh
TpeboBaHus,
HpeabABIsIeMBIE K
JeTalsM 1
MEXaTPOHHBIM
MOZYJISIM

CobeceoBanu
e YO-1, IIP-1,
KP-ITP-5

3aueT BONpOCHI
2

Pa3znen 2.
Coenunenue
JeTaJIe U y3I10B
MeXaTPOHHBIX
Mozyien

[1K-3

3HacCT

obiue cBeneHust o
JIETATSIX
MEXAaTPOHHBIX
MOJyJien U
HUCTOPUU Pa3BUTHA
WX  KOHCTPYKITHUA;
TIOPSIIOK
MIPOCKTHPOBAHUS
poOOTOB; OCHOBHEIE
KPUTEPUH  OIICHKH
paboTOCIOCOOHOCT
51 neraneu u
poOOTOB B 11EI0M

CobecenoBanu
e YO-1, ITP-11

3a4eT BOMPOCHI
4-26

3aganue 1, 2, 3,
4

Ywmeer
aHaJIM3UPOBATh
yCIOBUSI PabOTHI
KOHKPETHBIX
JieTasen, y3JioB U
MalluH U
060cHOBAThH
OCHOBHBIC
TpeboBaHus,
KOTOPBIM JIOJDKHBI
OHH OTBEYAThH

CobecenoBanu
e YO-1

3aueT BOIpOoChl
4-26

Bnaneer
YMEHHEM, HCXOJs
U3 aHajn3a
KOHKPETHBIX
YCJIOBUH
OKCIUTyaTaIlH
po6oTOB,
(hopmynupoBaTh
TpeboBaHus,
NpeabsABIsIeMbIE K
JeTalsiM 1
MEXaTPOHHBIM
MOZYJISIM

CobecenoBanu
e YO-1

3aueT BONpOCHI
4-26

Pasnen 3.
Mexannueckue

[1K-3

3HACT
OCHOBBI pacyeTa H

ColOecenoBanu
e YO-1, KP-

3aueT BONpOCHI
4-26




nepeIavyn

KOHCTPYUPOBaHHsA
nerajedl W y3JI0B
MalllnH;
KOHCTPYKLIUU
JeTajled U y3II0B
MalluH

THIIOBBIC

I1P-5

3amanue 5, 6, 8,
9,10

Ymeer

BBIOMPATh
palMoHaIbHBIN
METOJI pacyeTra
KOHKPETHOU AeTanu
W y371a

CobecenoBanu
e YO-1, KP-
I1P-5

3a4eT BOMPOCHI
24, 26

3amanue 5, 6, 8,
9,10

Bnaneer
METOJIaMU pacyeTa
neTanen
MEXaTPOHHBIX
MOJyJIeH; yMEHHEM
BEIOpATh
OITHMAaJIbHBIN
CII0Cc00 COeIUHCHUS
neranen

CobecenoBanu
e YO-1, KP-
I1P-5

3a4eT BOMPOCHI
16-23
3amanme 5, 6, 8,
9,10

Pazgen 4.
[TonnepxuBaromue
W HECyIIHe aeTanu
MEXaTPOHHBIX
Moaynel u po6oToB

[1K-3

3HACT

OCHOBEHI pacyeTa u
KOHCTPYUPOBaHUS
JieTajei u y3/oB
MaIlIMH;, TUIIOBBIC
KOHCTPYKIINH
JleTajiell 1 y3J0B
MaIliH

CobeceoBanu
e YO-1, KP-
I1P-5

3a4eT BOMPOCHI
4-26
Bamanme 7, 11

YmMmeer

BBIOMpATH
palroOHaIbHBIN
METOJl pacuera
KOHKPETHOU JIeTainun
WIH y371a

ColOecemoBanu
e YO-1, KP-
T1P-5

3aueT BOIpOCHI
4-26
3aganue 7, 11

Braaneer
METOJaMH pacdera
netanei
MEXaTPOHHBIX
MOJyJiel; yMEHHUEM
BBIOPATh
ONTUMAJIbLHBII
CIoco0 CoeMHEHUS
netanei

CobecenoBanu
e YO-1, KP-
I1P-5

3aueT BONpOChI
16-26
3aganue 7, 11

MeToauueckue PE€KOMECHIAIINU, ONIPCACIAIOINNE NMPOUCAYPbl OHCHUBAHUSA

pe3yJbTaTOB OCBOCHUA NUCHUILJIMHDBI

TeKymaﬂ aTrecranusi CTy1€HTOB.




Tekymass arrecrauusi CTyJIEHTOB IO JAUCHHUIUIMHE «JleTann MeXaTpOHHBIX
MOJyJiIe, POOOTOB M HX KOHCTPYMPOBAHHE» MPOBOJIUTCS B COOTBETCTBUHM C
JIOKaJIbHBIMA HOpMaTUBHBIMU akTamMu JIBDY u sBnsercs o0s3aTenbpHOM.

Tekyimiass arrecranus MO IUCHUIUIMHE «JleTaim MeXaTpOHHBIX MOIYJIEH,
poOOTOB M UX KOHCTPYHPOBAHHE» TMPOBOAUTCSI B (HOpME KOHTPOIHHBIX
MeponpuaTuii  (cobecemoBaHUs, PEIICHHUs TMPAKTUYSCKUX 3a7ad 10 TeMaM,
BBITIOJITHCHHUST KYPCOBOW pPaOOTHI) MO OIEHWBAHHWIO (PAKTUUECKHX PE3yJIbTaTOB
OOy4YEHHS CTYJICHTOB M OCYIIECTBIISICTCS BEAYIIIUM MPEIO1aBaTEIICM.

OOBeKkTamMu OIIECHUBAHUS BBICTYIIAIOT:

- yuyeOHasg JUCHUIUIMHA (AKTMBHOCTh Ha 3aHATHSAX, CBOEBPEMEHHOCTh
BBITIOJIHEHUA 3aJaHUM, MOCEIIAEMOCTh BCEX BHJIOB 3aHATUH MO aTTECTyEeMOMU
JTVCLIUIUINHE);

- CTEIICHb YCBOCHUS TCOPETUUECKUX 3HAHUM;

- YPOBEHbB OBJIAJICHUS MPAKTUYECKUMU YMEHUSAMU U HABBIKAMU 10 BCEM
BUJIaM y4eOHOI paboThI;

- pe3yJIbTaThl CAMOCTOSATEIIBHOM paOOTHI.

IIpome:kyTouHasi aTTecTalMsl CTY/AE€HTOB.

[IpomexxyTouHast —aTTecTalsi CTYACHTOB MO JaucHuIuiiHe «Jletanu
MEXaTPOHHBIX MOJyJiel, pPOOOTOB M UX KOHCTPYHPOBAHHE» MPOBOJIUTCS B
COOTBETCTBUHM C JIOKaJbHBIMU HOpMaTuBHbIMU akTamu JIBOY wu sBugercs
00s13aTENBHOMN.

Buo npomesicymounou ammecmayuu — 3ayem, HpedyCMOMPEH No
oucyuniune «/lemanu mexampoHHbIX MoOyel, poOOMmMOo8 U uUx KOHCMPYUPoOsaHuey,
8 8Ude YCMHO20 ONpoca 8 hopme omeemos Ha ONPOCHl 3a4emHbIX OUNemos (Moo
mecmuposanus).

B cnyyae mecmuposanus ucnonvzyemcs cneoyouas wkaia UHmepealbHbix

npoyenmos. <61% — nesaumeno, 61 u b6onee - 3aumeno.

OueHoYHbIe CPpeACTBA JAJsl POMEKYTOYHOM aTTeCTAlMU

Hepeueub munoeslx 60onpocoeé zavuema

1. KpaTkuii ucropuueckuii 0030p pa3BUTHS Kypca.

2. OCHOBHbBIE KpUTEpUHU PaOOTOCIOCOOHOCTHM M pacyeTa JeTajeil MalliuH.
Bb16op MaTepuana u AOMYyCKaeMbIX HAIPSHKEHUM.

3. Cranpapruzanus 1 yHU(pUKaus JeTajaeil MalivH.

4. Crapubie coeauHeHus. O0o3HaueHUe Ha depTekax. Martepuanbl, pacyer
IPOYHOCTH.



5. CoenuHenune neraneil maikon, 0003HAYCHHE Ha YepTekKaX, MaTepUalbl,
KOHCTPYKTUBHOE O(POpMIIEHHE, paCYET HA MPOYHOCTb.

6. Coenunenust kieeBble. OO03HaueHHe Ha uepTexax. [IpomblluieHHBIE
BUJIBl KJIeeB. TEXHOJOTWS CKIIeUBaHUA. PacdeT NpPOYHOCTH  KIIEEBBIX
COCTMHEHU .

7. 3akJenovHble COEAMHEHUS JeTaneid. Buapl 3aKkienok U MaTepuanbl s
UX W3FOTOBJICHHA. 3alUTa 3aKJIENOYHBIX COECIMHEHHUHA OT KOPPO3UH, pacyer
IPOYHOCTH.

8. CoenuHeHue nerajneil 3anpeccoOBKOM, MOCAAKU MPECCOBBIX COCAMHEHUM.
Pacyer npeccoBbIX COEIMHEHUM.

9. Pe3bboBrie coenunenus. Knaccudukaims pe3bd. OCHOBHbBIE MapaMeTpBhl.
CranpapTsl, MaTepHralibl, 0003HAYEHUE HA YepTexKax.

10. CamoTtopMokeHne B pe3bOe, KO UIMEHT IMOJE3HOro JIeHCTBUA
pe3pO0BOrO y3Ia.

11. Pacuer nmpoYyHOCTH pe3bOOBBIX JETAJIEH. .

12. 3ybOuarbie mnepegaud IWIMHAPUYECKUMU Kosiecamu. OOnacThb
NPUMEHEHUs U Kiaccuukanus 3youatsix nepenad. OCHOBHbIE FTE€OMETPUUECKHE
napaMmeTpsl. Kputepun paboTocnocoOHOCTH U pacueTa.

13. Pacuer o HanpspKEHUSIM M3THM0a U KOHTAKTHBIM HAIPSKECHUSM.

14. Konnueckue nepeaaun. KOHCTpYKTUBHBIE OCOOEHHOCTH IMOCTPOCHHUS
KOHHWYEeCKOM mnepenayu. TpeOoBaHus K cOOpoyHBIM ornepanusiM. OcoOeHHOCTH
pacyeTra KOHMYECKHUX Mepeaay.

15. Yeppsiunbie nepenaun. OOnacts npuMmeHeHus. Kunematuka nepemayu.
Pacuer reomerpuueckux mnapamerpoB. Kpurepunm paboTOCIOCOOHOCTH U
pacuera. Marepuaibl. Pacyer mpo4yHOCTH U 10JATOBEYHOCTH. TEII0BOM pacuer.

16. Pemennwsie mnepemaun. Kpurepum paboTocmocoOHOCTH U pacuera
peMeHHbIX mnepenad. Pabota pemHs Ha mkuBax. KuWHeMaTWka peMEHHBIX
nepeaay.

17. OCHOBHBIE T€OMETPUUYECKHE 3aBUCMMOCTH B PEMEHHBIX MEpeayax.
Cunibl ¥ HamnpsbKeHHsT B peMHAX. PacueT peMeHHBIX mepenad Mo TATOBOM
criocoOHOCTH. J|0JITOBEYHOCTh PEMHEN.

18. llennbie mnepenayu. O6mactb TpPUMEHEHHS, KHHEMATHYECKUE
3aBUCUMOCTH. [I[pOYHOCTHBIE paCUETHI.

19. Ilepenaya BuHT-raiika. Pe3pba U Marepuanbl JUisl XOAOBBIX BUHTOB U
raek. PacueT Npo4HOCTH U yCTOWYUBOCTH.

20. Bamst u ocu. Kpurepuu paboTOCIOCOOHOCTH W MPOYHOCTH
Matepuainbl, koHCTpyKIHs. Konebanus BanoB. PacueT mpodyHOCTH U )KECTKOCTH.



21. Coenunenue Ban-crynuna. llInoHOYHbIE W HUIMIIEBBIE COEIUHEHUS.
Oobnacte npumeHenus. llocagku ayis IMINOHOYHBIX coenuHeHWil. Pacuer Ha
IPOYHOCTb.

22. llopmunauku. Omnopsbl ckodbxeHus. Martepuanbsl, cMaszka. Pacuer
MOMEHTOB CWJI TpeHHUs. TemIoBon pacyer. Pacuer 10AroBeYHOCTH.

23. Togmmnuuky KadeHus. Krnaccudpukanuss noAmMNHUKOB. BeiOop wu
pacyeT MOAIIMITHUKOB.

24. Mydte. Knaccudukamus mydrt. KoHCTpyKiMs M OCHOBBI pacuera
IOCTOSTHHBIX COEIUHUTENBHBIX MyPT. MydThI yripyrue. Myl GpUKIHUOHHBIE.
Metonsl pacuera MyQT.

25. [IpoekTrpoBaHUE KOPITYCHBIX JETAIEH.

26. CMa30uHbIe, YIUIOTHUTEIBHBIC YCTPOUCTBA.



