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BCEro 4acoB ayAMTOPHOI Harpy3ku 54 yac.
camocTosTenbHas pabota 90 dac.
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OobopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouasi mporpaMmma nepecMoTpeHa Ha 3acexaHun genapramenta I'UT:

IIpoTokomn oT « » 20 1. Ne

3asenyromuii nenapramenrom I'UT

(moxnuce) (U.0. damunust)

Il. Padouasi mporpamMma nepecMoTpeHa Ha 3aceqanum Jenapramenta FUT:

IIpoTokomn oT « » 20 1. Ne

3asenyrommii nemapramedrom [ UT

(moammck) (N.0. ®amwmus)

111. Pagouyas mporpamMma nepecMoTpeHa Ha 3aceganuu aenapramenra FUT:

[IpoTokoi oT « » 20 1. Ne

3asenyrouuii qenapramenrom I'UT

(moamnuce) (H1.0. damunus)

V. PaGouass mporpaMmma mepecMoTpeHa Ha 3acenanun genapramenta I'UT:

IIpoTokomn oT « » 20 1. Ne

3aBeayrouuii nenapramentom I'UT

(Tmoammch) (N.0. ®amwmnus)



He.]'ll/l H 3a1a494 OCBOCHMUA JUCIUIIIIMHBI

Hucunnimaa «Pacd€éTHOEe MOJIENIMPOBAHUE 3HAHUN U COOPYKEHUI» U3y4dacT
MPOLEAYPY MOAEIUPOBAHUS PEAIBHBIX COOPYKEHUM ISl PELICHUS 3aad 10 OIEH-
K€ MPOYHOCTH, )KECTKOCTH, YCTOMYMBOCTHU U JOJITOBEYHOCTU COOPYKEHHUM.

Ilenv oucyunaunpl — NOTOTOBKA K MPAKTHUYECKOU JEATEIHLHOCTU B 00JIACTH
pacuera u IpOEKTUPOBAHUS 3JaHUNA U COOPYKEHUM.

Jns sToro B kypce «PacuéTtHoe MOIEIUPOBAHKE 30aHUN U COOPYKEHUI» pe-
LIAIOTCS CIEAYIOIIUE 3a0auu.

- Hay4YUTh CTYJICHTOB IIPUEMAM aHAJIN3a KOHCTPYKTUBHBIX CXEM COOPYKEHHUI
C LIEJIbIO BBIJICTICHUSI HAauOoJiee CYIIECTBEHHBIX CTOPOH COOPYKEHUSI C TOUKU 3pe-
HUS pacyeToOB HA MPOYHOCTb, JKECTKOCTh U YCTOMYUBOCTB;

- cOpMHUPOBATH Yy CTYJICHTOB HABBIKM MOCTPOCHUSI PACUETHBIX CXEM COOPY-
KECHUMU.

s ycnenmHoro u3y4eHust IMCHUILIMHbL «PacuéTHoe MonenupoBaHue 31aHui
U COOPYKEHUN» Yy CTYJIEHTOB JOJKHBI ObITh C(OOPMUPOBAHBI CIICIYIOIINE TTPEBa-
PUTEIBHBIE KOMIIETEHLIUM:

* CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIJICHUIO, aHATU3Y, CHHTE3Y;

* CIIOCOOHOCTH BBISIBUTH €CT€CTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HU-
KaIoIIMX B X0JIe¢ MPO(ECCHOHATBLHON NIeATeTbHOCTH, MPUBIEYD JIJISI UX PEIICHUS
COOTBETCTBYIONIHI (PU3UKO-MATEMAaTUUECKUH arapar;

* HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX IHUCIUIUIAH B
npoeCCUOHAIBHONW JIESITEIbHOCTH, MPUMEHEHHUEM METOJIOB MaTeMaTU4eCKOTO
aHajau3a U MaTeMaTH4EeCKOTo (KOMIIbIOTEPHOI0) MOJECIIMPOBAHUS, TEOPETUUECKOTO
Y OKCIIEPUMEHTAIBHOTO UCCIIEAOBAHMUS;

* CITIOCOOHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTh MPOOJieM, BO3HU-
KaIOIIMX B X0/l MPO(HECCUOHATBHON NEeATeTbHOCTH, MPUBIEYDh UX IS PEIICHUS
COOTBETCTBYIOIINH (PU3UKO-MAaTEeMaTUUECKUH arapar;

* BJIaJICHUEM OCHOBHBIMHM 3aKOHAMH I€éOMETPUYECKOro (hOpMHUpPOBAHMUS, TO-
CTPOCHHSI M B3aMMHOTO TEepeceyeHusi MoJieel TIIOCKOCTH U MPOCTPaHCTBA, HEOO-
XOAUMBIMM JJISl BBITIOJIHEHUSI W UTCHUS YEPTEXKEU 3JaHHM, COOPYKEHUA M KOH-
CTPYKLIMM, COCTABJIEHNS] KOHCTPYKTOPCKOM JOKYMEHTALMU U JETaJICH.

[IpnoOpeTeHHbIe 3HAHUS CIMOCOOCTBYIOT (POPMUPOBAHUIO HHIKEHEPHOTO
MBbINIUIEHUS. B pe3ynbpTaTe u3ydeHus NaHHOW JUCIMIUIMHBI y 00ydaromuxcs Ghop-
MUPYIOTCS CJIeyIomKe MpodecCuoHaibHble KOMIIETCHIIMU (MHIUKATOPhl KOMIIE-
TCHITUHN):

Ilpogpeccuonanvnvie Komnemenyuu 6bINYCKHUKOS U UHOUKAMOPBL UX 00~
CMUIICEHUSA:



Kon u naumeHnoBanue
T npodeccroHanbHOM Ko 1 HanMeHoBaHHE WHIUKATOpA JOCTH-
WII 337129
KOMITETCHITHH KEHUS KOMIICTCHIIUN
(pe3yapTaT OCBOCHHMS)
K -1.1
CocraBnenue miaHa padoT B3aUMO/IeH-
CTBUS YYACTHUKOB, OCYIIECTBIISTFOIINX
pa3paboTKy (co3manue, aHaau3, mepeaa-
IK-1 gy, aKTyaJau3alunio) HHHOPMaIMOHHON
MOJIEJIN CTPOUTEIHHOI0 00BEKTa Ha BCEX
Crnoco0GeH oOpraHu3oBarh
JTamax XKU3HEHHOTO MUK
MPOIIECCHI BHEJIPEHHS, e 5
MOAJEPKKH U  Pa3BUTUSA )

[IpoekTHbIE Teflfoﬁomﬁ T (f))opMauI/I Pa3zpaboTka 10KyMEHTOB, periaMeHTH-
OHHOTO MOJIETHPOBAHNS B PYIOIIUX MpoIecChl HHPOPMAITIOHHOTO
opranusaiun MOJICTTMPOBAHUS B OPTaHU3AINH

K -1.3
KoopauHarwsi 1 KOHTPOJIb PE3yJIbTaTOB
ATarnoB pa3paboTKu HHPOPMAIIHOHHOM
MOJICJIA CTPOUTEIIBHOTO 0OBEKTA, OLICHKA
3¢ pexTUBHOCTH U pa3paboTKa KOPPEKTH-
PYIOLIMX MEPOIPUATHI
[IK -2.1
K -2 BE160p HOPMAaTHBHO-TEXHUYECKUX JTOKY-
MEHTOB, PETJIaMEHTUPYIOIIUX TpeboBa-
Crnocoben MIPOBONTH ’
MBRICKAMS  C p eﬂ 1o HHL K CTPOMTENBHOMY 00BEKTY ISl pas-
b g
1 paboTKu ero HHPOPMAIMOHHON MOJeNn
OTIPE/ICIICHHS  HCXOMHBIX 15
JAHHBIX JJI1 MOJEIHPO- i
BAHIAL. DACUETHOND © 61())(: [TpoBeneHue crienUaIbHBIX UCCIIEI0BA-
> P HUH 1715 UCTIOJIb30BAHUS MPU YHCICHHOM
[TpoekTHBIE HOBaHUS, MPOCKTHPOBA- .
aHaJin3e 00beKTa IrpaJoCTPOUTENBHON
HUS U MOHUTOPHHTA 00B-
CKTOB: JIESITENIbHOCTH
b
IK -2.3
OpMaM30BBIBATH pEllleH
;II)HS - Q)opf/[auu Omnpenenenre HEOOXOUMBIX KOMITOHEH-
OHHOTO MOIETHPOBAHAT TOB MH)KEHEPHO-TEXHUIECKOTO MTPOCKTH-
POBaHMSI TPAIOCTPOUTETHLHOM e TENBHO-
CTH JIJIs1 IPOEKTHOM MH(OpMaLMOHHON
MOJIEJH

KOI[ U HAMMCHOBAHUC UHAUKATOPpA
JOCTHIXXCHHA KOMIICTCHIIMH

HaumenoBanwue mokasaress OlleHUBaHUS
(pe3ynprara 00y4eHUs 1O AUCIUTLIMHE)

[IK-1.1

Cocrasnenue miana padboT B3auMo-
JIeMCTBUSL YIaCTHUKOB, OCYILIECTB-
JSOINX Pa3paboTKy (co3gaHue,
aHanu3, nepeavy, akTyaaIu3alHio)
WH()OPMAITMOHHOW MOJIETH CTPOU-
TEJILHOTO 00OBEKTa Ha BCEX ATamax
’KHU3HEHHOTO IIUKJIa

3naem xax COCTaBUTH IUIaH paboT Mo pa3paboTKe pacyeT-
HOHN MOJIENIN COOPYKEHHUU

Ymeem ananuzupoBarh 1 onpeneIuTs OCHOBHBIE TEOMET-
puydeckue 1 (pru3nuecKrue CBOMCTBa 3JIEMEHTOB COOpYXKe-
HUH U1 pa3paboTKU X pacueTHON MOJAEIH

Bnaoeem naBrikaMu CO3JaHus, aHaJIn3a, aKTyaJIn3aluu
pacquHoﬁ MOZCIIN COOPYKCHHA Ha BCCX 3TaIllaX €ro XKu3-
HCHHOTI'O ITMKJIa

[K -1.2
Pa3paboTka TOKyMEHTOB, peria-

3naem xax pa3pabaTbiBalOTCS JOKYMEHTHI, pETIaMEeHTH-
PYIOUIMX MPOLECChl HHPOPMALIMOHHOTO MOJICITUPOBAHUS




KOI[ U HAMMCHOBAHUC UHAUKATOPpA
JOCTHOKCHUSA KOMIICTCHIIHN

HaumenoBanue nokazarenst OLleHUBAHUS
(pe3ynbrara 00ydeHUs IO JUCITUILINHE)

MEHTHPYIOIINX MPOLECCHl HHPOP-
MalMOHHOI'O MOJEIIMPOBAHUSA B Op-
raHu3anuu

Ymeem pazpabarbiBaTh JOKYMEHTBI, PETJIAMEHTUPYIOIIHE
nporecchl HHPOPMALMOHHOTO MOIEIIMPOBAHUS

Bnaoeem naBbixamu pa3pabOTKHU JOKYMEHTOB, pETrjlaMeH-
TUPYIOILUX [TPOLECChl MHYOPMALIMOHHOTO MOJEIUPOBAHUS
B OpraHu3aluu

IIK -1.3

KoopauHanus u KOHTpOJIb pe3yiib-
TaTOB JTANoOB pa3padboTku HHPOP-
MalMOHHON MOJEIHN CTPOUTEIHHOIO
00BeKTa, oleHKa 3(pPEeKTUBHOCTHU U
pa3paboTKa KOPPEKTUPYIOLIUX Me-
PONPHUATHI

3naem Kak KOOPJMHHUPOBATh U KOHTPOJIMPOBATH PE3YIlb-
TaTHI 3TANIOB Pa3pabOTKU pacueTHON MOAETH 3/1aHUH U CO-
OPYKEHHI

Ymeem xoopauHUpOBaTH U KOHTPOJIMPOBATH PE3YJILTATHI
ATAIoOB pa3pabOTKH PaCYETHOM MOJICNN 3JaHUN U COOPY-
KEHUH U pa3pabaTbIBaTh KOPPEKTHPYIOLIUNE MEPOIPUATHS

Bnadeem naBbikaMu KOOPAWHALMU U KOHTPOJIUPOBAHUS
pE3yJIbTaTOB 3TAIIOB Pa3padOTKU pacueTHOW MOJEIH 3/a-
HUHN U COOpPY>KEHUH, OlleHKU 3P(PEKTUBHOCTH U Pa3pabOTKU
KOPPEKTUPYIOMIUX MEPOTIPUSTHI

[IK -2.1

Br100p HOPMATHBHO-TEXHUYIECKUX
JIOKYMEHTOB, periiaMeHTUPYIOIINX
TpeOOBaHUS K CTPOUTEIILHOMY 00b-
eKTy IS pa3paboTku ero uHpop-
MAaLIMOHHON MOJENHN

3Haem KaK HAa OCHOBE 3HAHUS HAYYHO-TEXHUYECKOUN HH-
dbopmarnu, GU3NUECKUX 3aKOHOB U TEOMETPUUYECKUX TUITO-
T€3 IPAMOTHO MOCTPOUTH PACUETHBIE MOJIEIIA COOPYKEHUI

Ymeem na ocHOBe 3HAHMS HAYYHO-TEXHUYECKOW HH(OP-
Maluy, GU3NIECKUX 3aKOHOB U T€OMETPUUECKUX THITOTE3
c(opMyJIMPOBATh MOPSIOK OCTPOEHUS PACUETHBIX CXEM
COOPYKEHUU

Bnaoeem naBbikamMy BEIOOpA HOPMATHBHO-TEXHHYECKHIX
JOKYMEHTOB, PETIaMEHTHPYIOLINX TPeOOBaHUs K CTPOU-
TEIbHOMY O0BEKTY JJIsl pa3pabOTKHU €ro pacueTHOM MOAeIn

[1IK -2.2

IIpoBeneHue cienalbHbIX UCCIIE-
JIOBaHWM JUIs1 UCTIOJIB30BAHMS IIPU
YUCJICHHOM aHalln3e O0BEKTa rpa-
JIOCTPOUTENBHOMN AESITEIbHOCTU

3Haem Kak IPOBOAUTH CIICIMATIbHBIC UCCICAOBAHUS IJIsI
WCIIOJIb30BaHMS IPU CO3JJaHUH PACUETHON MOJIEIIH 30aHUM
U COOPY)KEHUHU

Ymeem nposoauTh cienuanbHbIE NCCIEA0OBAHUS IS UC-
MI0JIb30BaHUs P CO3JAHUU PACUECTHOW MOJIEIH 3aHUM U
COOPYXKEHHI

Bnaodeem naBbIkaMM MPOBEJEHUS CIIEHUATIBHBIX UCCIEH0-
BAHUU ISl CO3/IaHMS PACUETHON MOJAENH 3[JaHUI U COOPY-
JKEHUI ¥ YMCIIEHHOTO aHaJIN3a 3TUX 00HEKTOB

[IK -2.3

Ornpenenenne HeOOXOUMBIX KOM-
MOHEHTOB MH)KEHEPHO-TEXHUYEC-
KOT'0 IPOEKTUPOBAHUS IPaJJOCTPOU-
TEJILHOM JIesITeIbHOCTH ISl TIPO-
€KTHOI HH(pOpMaAIIMOHHONW MO/IETN

3Haem Kak OIIPCACIIATH HeO6XOJII/IMBIC KOMIIOHCHTBI NH-
KCHCPHO-TCXHUUCCKOT'O ITPOCKTUPOBAHUSA 3JaHUU U CO-

OPYKEHHI

Ymeem onpenensatb HEOOXOIMMBIE KOMITOHEHTHI HHXKE-
HEPHO-TEXHUYECKOT O ITPOEKTUPOBAHUS 3aHUN U COOPY-
JKEHUU JUIs1 CO3JJaHUSI UX PACUETHBIX MOJEIEH

Bnaoeem naBbikaMu OTIpe/IelICHUS] HEOOXOJUMBIX KOMITO-
HCHTOB WHXXCHECPHO-TCXHUYCCKOT'O ITPOCKTUPOBAHUA 3/1a-
HUI U COOPYKEHHMI JJIs1 CO3JJaHHSI X PACUCTHBIX MOJICIICH
Y aHAJIN3a Pe3yJIbTaTOB pacyera MoJIeliei




TpynoéMkoCTh JUCHUILINHBI U BUI0B Y4eOHBIX 3aHATHI 110 TUCIUILINHE

OOmast Tpy10eMKOCTh JUCIMILTAHBI COCTaBisieT 4 3auéTHbIe equHuIbl (144
aKaJeMHYECKHX YacoB).

Bunamu yueOHbIX 3aHITHIA U pabOTHI 00YYaIOIerocs Mo AUCUUIIIINHE MOTYT
SABJISITBCS:

O6o3HaueHue Bunpl yaeOHBIX 3aHATUN U pabOTHI 00y4JaronIerocs
Jlex Jlexkunn
Jlab JlaGopaTopHbie pabOThI
IIp [IpakTrueckue 3aHsATUs
OK Omnuaitn Kypce
CP CamocrosTenbHas paboTa 00y4aronierocs B NEPUOJ TEOPETHUECKOT0 00yUeHHSI
KoHrposts CamocTosTenpHas paboTa 00y4yaronierocs u KOHTAKTHas. pabota oOy4aronierocs
C MPETOaBaTeNIeM B IIEPHO]] IPOMEKYTOYHOM aTTECTAIUH

CrpykTypa JUCUUIUIVHBL:

dopma o0yueHHs — ouHaA.

KonuuecTBo uacoB mo Bugam yueo-
HBIX 3aHATUH U pabOTHI 00y4aroIIIe-
o rocs @OpMBI IPOMEKYTOU
No HaumenoBanue pazjiena 3 - HOM aTTeCTalllH, Te-
B JUCLUIUINHBI = 3 KYIIIET0 KOHTPOJIS
o 3 g S % | & |E CIIEBAEMOCTH
= = E | O | O |E Yy
o
o

Pacuernrie cxeMnl B Hay-
1 Y 4| 2 | 2

K€ 0 MMPOYHOCTHU

I'eomerpuueckas u puU3u-

p ¢ VO-1, TTP-6,

2 | 4eckasi CTOpOHA pacyeT- 6 4 4 - | 63| 27 p-12

HOM CXEMBI

PacuerHnie cxeMbI cTEpIK-
3 crep 8 | 10 | 10

HEBBIX COOPYKEHHI

Hroro: 18 18 18 - 63 | 27

I. CTPYKTYPA U COJEP) KAHUE TEOPETUYECKON YACTH
KYPCA
Jlekuuu (18 yacos)
Pa3zgea 1. PacueTHble cxeMbl B HAyKe 0 IPOYHOCTH (4 yaca)

Tema 1. BBenenue (2 uac)
PacueTHble cxembpl B Hayke O NPOYHOCTH. KpaTkuil MCTOPUYECKHN OUYEpK
Pa3BUTHUS PACUETHBIX CXEM.

Ponb pacueTHBIX CXeM B MH)XEHEPHOU AesTeIbHOCTH. OCHOBHBIE MPUHLIUIIBI
MOCTPOEHUSI A0CTPAKTHBIX MOJIEIIEH.



Tema 2. Posib pacyeTHBIX €XeM B MHKCHEPHOM JesiTeJbHOCTH (2 4aca)

HcTtopust pa3BUTHS pacueTHBIX cxeM apok. PacuetHas cxema cBoga Anb0epTu
u ee pemenue @.Jlarupa. Tpex3BeHHass pacueTHasi cxema apku. TaOnuilbpl pacuera
apok Ileppone. UeTblpex3BeHHas pacueTHas cxeMa apku Kyre ¢ mapHupamu o-
HOCTOPOHHErO JeWCTBUs. MaremaTtnueckoe omnmcaHue cxembl Kyme paHHoe
III.KynonoMm. Pacuer nmo momyckaembiM HanpspkeHussM Haebe. PacuerHast cxema
apKU B MPEJIEITBHOM COCTOSTHUH.

Pa3nea 2. 'eomeTpuyeckas u pu3nvecKkas CTOPOHA pacyeTHOM cxembl (6
4acoB)

Tema 3. ®u3nyeckasi CTOPOHA Pac4eTHOM cXxeMbl. (2 yaca)

duznyeckne 3aKoHbI 1ehOPMHUPOBAHUS U UX 3JIEMEHThI. DU3NYECKHUE 3aKOHBI
neOpMHUpPOBAaHMUST  COCTaBJICHHBIE W3  IPOCTEHIINX  3JIEMEHTOB.  Pamku
UCITIOJIb30BaHUs (PU3UUECKUX 3aKOHOB.

DOneMeHThl (PU3NYECKUX 3aKOHOB. JINHEWHO W HEIIMHEWHO YIPYTUH 3J€MEHT
(anement I'yka). [Inactuueckuii anemeHT CeH-Benana. Bsskuii snement HeroTo-
Ha. HacnencrBennsiit anement KenbBuna. ®dusnueckue 3aKoHbI J1e(OPMUPOBAHUS,
COCTaBJICHHbIE W3 MPOCTEHIINX 3JIEMEHTOB. YNPYro-miacTUYeCKUi (u3nyecKuit
3aKoH — auarpamma llpanntnsa. Bssko-ynpyruii ¢puznyeckuil 3aKkoH (IOBEPXHOCTh
cocTosiHUA). PaMKu ucrnosb3oBaHusl (PU3NYECKHX 3aKOHOB. /[0CTOBEpHOCTH MpH-
MEHEHUS JTUHENHOTO (PM3UUECKOr0 3aKOHA B3aMEH HEIMHEINHOTO.

Tema 4. I'eomeTpuveckasi CTOpOHA pac4eTHOI cxeMbl (2 yaca)

['unore3sl 0 mepemenieHusx. ['eomerpuyeckue runoressl 1epopMUpoOBaHUs
AJIEMEHTOB COOPYKEHMU. ['eoMeTpruuecKue napaMeTpbl Harpy3KHu.

['unoTe3sl 0 mepeMeleHusX: Majble, OONbIINE U CyIeCTBEHHBIE. ['eomeTpu-
YeCKHe TUIOTE3bl Je(POPMUPOBAHHUS 3JIEMEHTOB coopykeHuil. M3rubaemble 3iie-
MEHTHI (CTEP>KHU, TUIUTHI). [ UTTOTE3bI TNIOCKUX CEUCHUN U TIPSMOI HenehopMupy-
eMoit Hopmaiu. CpaBHeHHE pacueTa 0aJKu-CTEHKH MO TEOPUM COMPOTUBIICHUS Ma-
TEPUAJIOB U TEOPUU YIIPYTOCTH B 3aBUCHMOCTH OT XapakTepa MPUKIAIbIBAEMON
Harpy3ku. CKaTbl€ U pACTSIHYTHIE DJIEMEHTBHI.

['eomeTpryeckue mapamMeTpbl Harpy3KH: pachpelesieHHas Harpyska (Io
IUIOIIA/M, M0 JMHHUM), COCPENOTOUYEHHAas Harpyska. M3o0pakeHue Harpy3ku Ha
pacUYEeTHBIX cXeMax (CTaTUYECKOM, IMHAMUYECKOM, MOJBUKHOMN ).

Tema S. PeaabHble cOOpYy:KeHUS! UM BbLIeJICHHE B HHUX JJIEMEHTOB
pacyeTHBIX cxeM (2 yac)

Brinenenue 3J1€EMEHTOB COOPYKEHUMHW M y4E€T COOTHOLIEHUM HX Pa3MEpPOB.
Boigenenre  pU3MYECKMX — XapakTEPUCTHK  AjeMeHToB. [l  yKa3aHHBIX
COOpPYKEHHI HEOOXOIMMO: OXapaKTepu30BaTh (HU3MKO-MEXaHMYECKHE CBOWCTBA
MaTepraa, YCTAHOBUTb T'€OMETPUUYECKUE XAPAKTEPUCTUKU PACYETHOM CXEMBI,
ONPENEIINTh BUJ BO3MOKHON HAarpy3KH U €€ PaCIOJIOKEHUE.



Pa3nen 3. PacueTHble cxeMbl CTep:KHEBbIX cOOpYkeHmii (8 uaca).

Tema 6. Dj1eMeHTBHI paCUeTHBIX CXeM CTeP:KHEBBIX cucTeM (2 yaca).

Knaccudukanuss crepxkueil. (OOOCHOBaHHOE OMNPEICICHUE CTEPIKHEH.
["aGaputHbie pazMepsl cTepxkHel. OTHOIIEHNE Ta0apUTHBIX Pa3MEPOB CPETHETO K
MaKCUMaJIbHOMY, KaK KPUTEPHUU ONIPENEICHUS CTEPIKHSL.

['eomeTpruyeckue MNpU3HAKK KIACCU(UKALMKA: IO OYEPTaHUIO OCH, IIO0
WU3MEHEHUIO CEYEHUS BIOJIb OCU CTEPIKHS.

dusnueckre NpPU3HAKK KIACCU(PUKALMU: 0 H3TOTOBJIEHHIO, IO pacmpe-
JEJICHUI0 MaTepHralia BI0JIb OCH CTEPKHSL.

N300paskeHne cTepKHS Ha pacuyeTHON cXeMe.

Tema 7. Knaccudukanus y3iaos. LHlapuupusie y3iasl (2 yaca).

KoHCTpyKTUBHBIE MPU3HAKK KIACCU(PUKALUU ILAPHUPHBIX Y3JIOB: IIAPHUPHI
TPEHMUSI, IUTACTUYECKUE IIaPHUPbI, KOMOMHUPOBAHHBIE IIIAPHUPBI.

[ITapHUpPBI TPEHUS CKOJBKEHUS M Ka4CHHs B IUIOCKUX METAJUINYECKHX, JKE-
71€300€TOHHBIX U JEPEBSHHBIX KOHCTPYKIUAX. M300paxeHus UX Ha pacueTHOU
CXEMe.

[InacTuyeckue MmApHUPHl NpPU M3rMO€ U NPH CMATUU B IUIOCKHX METall-
JMYECKUX, KEJIE300€TOHHBIX U JEPEBAHHBIX KOHCTPYKUMsIX. M300paxeHuss ux Ha
pacueTHOM CXeEME.

KoMOuHMpOBaHHBIE HIAPHUPHBIE Y37bl: IMIAPHUPBI TPEHUS CKOJBXKEHUS
COBMECTHO C IUIACTUYECKUM LIAPHUPOM MpU M3rule, MAapHUPbl TPEHUs KaueHUs
COBMECTHO C IUTACTUYECKUM HIAPHUPOM IPHU U3ruoe, MIacCTUYECKUEe MapHUPbI IPH
CMSITUU U TIPU U3TrHOE.

Pacuetnblie y3ibL.

Tema 8. Kiaccudukanusi y3noB. Kecrkue y3abl. Kiaaccupukanus Ha-
rpy3ok (2 yaca).

KoHCTpyKTHBHBIE TPU3HAKU KIacCU(PUKAIIMH KECTKUX Y3JI0B: CTHIKOBOUYHBIE,
YTOJIKOBBIE IBYXCTEP/KHEBBIE, YTOJIKOBBIE MHOTOCTEPYKHEBBIE.

HepaBHOmpoyHble CTHIKOBOYHBIE Y3Jbl: BpYOKH B JEPEBSIHHBIX KOHCTPYKIIHU-
X, YKpEIJIEHHbIE 0OJITAMU, CTHIKM METALIMYECKUX KOHCTPYKLUMW C HaKJIaJaKaMu
o mosicaM OaJioK, CThIKM TPyO Ha (iaHuax Oonramu. PaBHONPOUYHBIE CTHIKOBOY-
HbI€ y3JIbl: BpYOKH B JIEPEBAHHBIX KOHCTPYKIUSX, YKpPEIUJICHHbIE OOJTaMU U Me-
TaJUTMYECKUMH HaKJIaJAKaMU, CBAPHOM CTHIK METAJNIMYECKUX OAJIOK, CTBIKU TPYO Ha
dnanmax 0oiramMu, yCUICHHBIE peOpaMu KECTKOCTH.

VYT0JIKOBBIE ABYXCTEPKHEBBIE (PABHOIIPYHBIE U HEPABHOIIPOYHBIE).

VYT0JIKOBBIE MHOTOCTEPKHEBBIE (PABHONPYHBIE U HEPABHOIIPOUYHBIE).

[IpuemMbl CHATHS KOHLUEHTpAMU HaNpPSDKEHU B )KECTKUX YIVIOBBIX COEIMHE-
HUSIX.



PacueTHble jkeCTKUE Y376l B IPOU3BOJIBHOM TOYKE OCU CTEPKHS YCTaHABIIM-
BaeMbl€ TOTPEOHOCTSIMU METOJIMKH pacyeTa.

Knaccuduxkanus Harpy3ok.

Tema 9. IlocTpoeHue pacyeTHBIX CXeM CTEPKHEBBIX COOPY:KeHHUil (2 yac)

MeTonuka TMOCTPOEHHMS PpACUYETHBIX CXEM CTEP)KHEBBIX COOPYKEHHUHU.
[TocTaHOBKa 3a/1a4M MOCTPOEHUS PACUETHBIX CXEM COOPYKEHUM. ITallbl HOCTPOE-
HUS PACUETHBIX CXEM COOPYKEHHM

[IpuMep MOCTPOEHUS PACUETHON CXEMBI COOPYKEHHS.

.  CTPYKTYPA U COJAEP)KAHUE MMPAKTUYECKON YACTH
KYPCA 1 CAMOCTOSITEJTBHOM PABOTBI
1. 1. MIPAKTUYECKHUE (18 YACOB) 1
JIABOPATOPHBIE (18 YACOB) PABOTBI

Pa3znen 1. PacueTHble cxeMbl B HayKe 0 IPOYHOCTH
3anstue 1. PoJib pacyeTHBIX CXeM B HHKEHEPHOU AesiTeJIbHOCTH (2 yaca)

HcTtopust pa3BUTHSL pacUETHBIX CXeM apoK. PacueTHas cxema cBoga AnbOepTu
u ee pemenue @.Jlarupa. Tpex3BeHHas: pacueTHasi cxema apku. TaOnuIel pacyeTa
apok Ileppone. UeTblpex3BeHHas pacueTHas cxema apku Kyruie ¢ mapHupamMu oji-
HOCTOPOHHETO NeiicTBUA. MaTeMarnueckoe onucaHue cxemsl Kymie, naHHoe
[II.KynonoMm. Pacuer mo pomyckaeMbiM HampspkeHusiMm HaBbe. PacuerHast cxema
apKU B MPEIEITBHOM COCTOSTHHH.

JlaGopaTopHasi padora 1. Posib pacueTHBIX CXeM B HHKEHEPHOI 1esiTe/b-
HOCTH (2 4aca).

Pemenne 3amad no pacdety apok ¢ TPEX3BEHHOM M YETBIPEX3BEHHOW pacyeT-
HOU cxeMmaMu. PelleHue 3aaum No pacuyeTy METaUIMYECKON apKh B IPEAEIbHOM
COCTOSIHUU.

Pa3nen 2. 'eomeTpnueckas u puznyeckasi CTOPOHA PACUeTHOI cXeMbl

3ansTue 2. @usnyeckasi CTOPOHA pacyeTHOH cxeMbl (2 yaca).

DOneMeHThl (PU3NYECKUX 3aKOHOB. JINHEWHO U HEIMHEWHO YIPYTUi 3J€MEHT
(anement I'yka). [lnactuueckuii anemeHT CeH-Benana. Bsskuit snement HeroTo-
Ha. HacneacTBennslii sneMent KenbBruna. dusndeckue 3aKk0HbI 1epOPMUPOBAHUS,
COCTABJICHHBIE M3 TMPOCTEHUIINUX SJIEMEHTOB. YTPYro-miacTUYECKuil (HU3NIeCKuit
3akoH — nuarpamma [Ipanamis. Bssko-ynpyruit pusnyeckuii 3akoH (TOBEPXHOCTh
COCTOsIHUA). PaMK# MCTIONB30BaHMs (PU3UUECKUX 3aKOHOB.

JlaGopaTopHasi padora 2. ®u3uyecKasi CTOPOHA pacueTHOi cxeMbl (2 ya-
ca).

[IpoBepka paMOK HCHOJB30BaHUS (U3MUECKUX 3aKOHOB. JlOCTOBEpPHOCTH
NPUMEHEHUS TUHEHHOTO (PU3NYECKOr0 3aKOHA B3aMEH HEJIMHEWHOTO.



3ansaTue 3. [eomeTpuyeckasi CTOpOHA pacueTHOM cxembl (2 yaca). [Ipax-
TAYECKOE 3aHSATHUE - IUCKYCCUS

['unore3sl 0 nepeMenieHusIX: Malible, OOJIbIINE U CYIIECTBEHHbIE. [ eomeTpu-
YeCcKHe TUIOTe3bl e(OopMUPOBaHUS AJIEMEHTOB cOoopyxeHui. M3rubaembie sie-
MEHTBI (CTEP>KHH, IJIUTHI). [ UTIOTE3bI MIIOCKUX CEYCHUN U TPAMOM HeaehopMupy-
eMoit Hopmanu. CpaBHeHHE pacueTa 0aJKu-CTEHKH IO TEOPUH COMPOTUBIICHUS Ma-
TEPUATIOB U TEOPUHM YNPYTOCTH B 3aBUCHUMOCTH OT XapakTepa MPHUKJIaAbIBAEMON
Harpy3ku. CxaTble U pacTSHYTHIE JIIEMEHTBHI.

['eoMeTpuyeckue mnapamMeTpbl Harpy3kH: paclpeielieHHas Harpyska (1o
IUIOLIAAH, MO JIMHUHU), COCPENOTOYEHHas Harpy3ka. M3o0paxkeHue Harpy3kud Ha
pacyeTHBIX cxemax (CTaTU4EeCKOM, TMHAMUYECKOU, TOIBMXKHOM).

JlaGopaTopnas paGora 3. I'eomerpuueckasi CTOpOHA PacyeTHOI cXeMblI
(2 uaca).

Pemenue 3amau pacyera 0agku-CTEHKH [0 TEOPUU COMPOTUBIICHUS MaTepHa-
JOB M Teopuu ynpyroctu. CpaBHEHHE pe3yJbTaTOB pacueTa Uil pa3InyHBIX
Harpy3oK.

Pa3nen 3. PacueTHble cXeMbl CTEP:KHEBBIX COOPYKEHH

3ausTue 4. Illpumepsl peajbHBIX COOPY/KEHUI M BblIIeJeHHE B HUX JJie-
MEHTOB pacueTHBIX cxeM (2 yaca).

XapakTEpUCTUKN PAaCUYETHOM MOJENM Ha NMPHUMEPAX YACTHBIX COOPYKECHMIM:
CBapHasl MeTaJUIMuecKasi Oayika, jkeJie300€TOHHAas IUIMTa MOKpbITUA (TuUma nasa T,
TUIA TUIMTA CKJaJKa C BEPTUKAJIBHBIM peOpoM), apodHas MeTajuimueckas gepma
MOKPBITUSL BOK3AJ1a).

JlabopaTtopuasi padora 4. [Ipumepbl peajibHbIX COOPY:KEHHH U BbljeJie-
HUe B HHX 2JIEMEHTOB PacyeTHBIX cxeM (2 yaca).

Onpenenenue XapakTEPUCTUK PAaCYETHOW MOJIEIN Ha NMPUMEpax YaCTHBIX CO-
OpY>KEeHHI1: cCOOpOYHOro aHrapa YIbSHOBCKOIO aBHa3aBO/Ia; rapaka Ipy30BbIX aB-
tomoOuneit B 1. KpacHospcke; pemerdyaroidl apku MaTepHabHO-TEXHHUYECKOTO
CKJIaJa.

3ausrTue 5. Knaccudpuxkanusa ysnos. [lapuupusbie y3abl. PacueTHbie y3-
JbI (4 gyaca).

[apHupbl TpeHUs] Ka4€HHUS B IJIOCKMX METAIIMYECKHX, KeJIe300€TOHHBIX
KOHCTpYKUMsAX. IIlapHUpBI TpEeHUs CKOJBXKEHUS B IJIOCKUX METAIMYECKUX, JKE-
J1€300€TOHHBIX U JIEPEBIHHBIX KOHCTPYKIUAX. OIleHKa KauecTBa MIapHUPaA TPEHUS
cKoibxeHus. OnpeneneHue napaMmeTpoB MIApHUPOB TPEHHUSL.

[InacTuyeckue mapHUpbl IpU U3TMOE B MJIOCKUX METAJUTMYECKUX, Keyne3z00e-
TOHHBIX M JEPEBSHHBIX KOHCTPYKUMAX. OnpelnerneHue BEIMYMH IUIACTHYECKHX
MOMEHTOB B IUTACTUYECKUX LIAPHUpaX MpH U3ruoe.



[TnacTudeckue mapHUPHI TPU CMATUU B TUIOCKUX METALTHYECKUX, Kene300e-
TOHHBIX U JIEPEBSIHHBIX KOHCTPYKIHUAX. OlleHKa MaKCUMallbHOT'O MOMEHTA B ILJIOC-
KOCTU CMATHUS IJIACTUYECKUX IIAPHUPOB.

KoMOuHupoBaHHbIE MIAPHUPHBIE Y3JIbl: IIAPHUPHI TPEHUSI CKOJIBKEHUSI COB-
MECTHO C IJIACTUYECKUM IIAPHUPOM MpPHU U3rude, MapHUPbl TPEHUSI KAaUeHUsSI COB-
MECTHO C IJIACTHYECKUM IMAPHUPOM TMPU HM3THOE, TIACTUYECKHUE IIAPHUPHI MPHU
CMATUU U Tipu u3rude. OnpeneneHne MaKCHMaIbHBIX U3THOAIONUX MOMEHTOB B
KOMOWHHPOBAHHBIX ITIAPHUPAX

PacuetHbie y31bl (y37bl (hepM, MHOTO3TaKHbIE MHOTOIPOJIETHBIE OPTOIO-
HaJbHBIE PaMbl, IPUCOCTUHEHUE TUOKOTO CTEPKHS).

JlaGopaTopnasi pa6ora 5. lllapHupHble y3/bl. PacueTHble mapHUpPHbIE
y3JibI (2 yaca).

O1eHKa Ka4ecTBa MIAPHUPOB TPEHUS CKOJIBKEHUSI B PEATBHBIX COOPYKEHUSX.
OmnpeneneHue napaMeTpoB HIAPHUPOB TPEHUS.

OnpeneneHue BEIUYUH IUIACTUYECKUX MOMEHTOB B IJIACTUYECKUX HIApHUPaX
IPU U3rHUoOe peatbHbIX COOPYKEHUM.

OneHka MakKCUMaJIBHOTO MOMEHTA B TUIOCKOCTH CMSATHS IJIACTUYECKUX IIap-
HUPOB PEATBHBIX COOPYKEHUM.

OnpeneneHne MakKCUMAJIbHBIX U3THOAIOIIMX MOMEHTOB B KOMOMHUPOBAHHBIX
IapHUpax peajbHbIX COOPYKEHUH.

PaccTanoBka mapHUPOB B MHOTO3TaXXHBIX MHOTOIPOJIETHBIX pamMax IMpH JIeu-
CTBUM I'OPU30HTAIIHON U BEPTUKAJILHOM HArPy3KH.

3ausartue 6. Knaccupukauus y3inoB. Kecrkue y3iabl. PacueTHble y3Jibl.
Kanaccudgukanus Harpy3ok (4 gyaca).

KoHCTpyKTHUBHBIE MPU3HAKK KIACCU(DUKAIIUU JKECTKUX y3JI0B: CTHIKOBOYHBIE,
YTOJIKOBBIE IByXCTEPKHEBBIE, YTOJIKOBBIE MHOTOCTEPKHEBBIE.

CThIKOBOUHBIC (PaBHOIMPOYHBIC U HEPABHOIPOUHBIC). HepaBHONIPOUYHBIE CThI-
KOBOUHBIE Yy3JIbl: BpYOKH B JIEPEBSIHHBIX KOHCTPYKIUSAX, YKPEIUICHHBIE OOlTamu,
CTBIKA METAUIMYECKUX KOHCTPYKUMM C HaKJIaJKaMu IO TosicaM OalioK, CTBIKH
TpyO Ha (nannax 6onTamu. PaBHONPOUYHBIE CTHIKOBOYHBIE Y3JIbI: BPYOKH B Jepe-
BSHHBIX KOHCTPYKIIHMSIX, YKPEIUICHHbIC OOJTaMU U METAJUIMYECKUMH HaKJIaJKaMH,
CBapHOM CTBHIK METAJUIMUECKUX OAJIOK, CTHIKUA TPyO Ha (priaHiax GosiraMu, yCUIICH-
HbIE peOpaMu KECTKOCTH.

YTroiKoBbIE ABYXCTEPKHEBBIE (PABHOMIPYHBIC U HEPABHOTIPOUHBIE).

YTroKOBbIE MHOTOCTEP>KHEBBIC (PaBHOTPUYHBIC K HEPABHOIIPOYHBIE).

[Ipuembl CHITHSI KOHIIEHTpAIIMK HAMPSDKEHUN B JKECTKUX YIJIOBBIX COCIUHE-
HUSX.

PacueTHbie KeCTKHE Y3/1bl B MPOU3BOJIBHOM TOUKE OCU CTEpPKHS yCTaHABIIH-
BaeMbI€ TOTPEOHOCTSIMU METOJIUKH pacyeTa.



JlabopaTtopuasi padora 6. Kecrkue y3iabl. Pacuernsnie y3iabl. Kinaccu-
¢pukanus Harpy3ok (2 gaca).

KOHCTpYKTUBHOE HCIIOJIHEHHE CTHIKOBOYHBIX PAaBHOIPOYHBIX M HEPABHO-
MIPOYHBIX y3JI0B.

KOHCTpYKTHBHOE HCIIONHEHNE YTOJKOBBIX JIBYXCTEP)KHEBBIX U MHOTOCTEPIXK-
HEBBIX (PABHOIPYHBIX U HEPABHOIIPOYHBIX).

PacyeTHble jKeCTKHE Y37bl, yCTaHABIUBAaE€Mble MOTPEOHOCTSAMU METOIUKH
pacuera.

JlaGopaTopHnasi padora 7. Pacuer coopy:kenuii B [IBK SCAD C ucnoJib-
30BaHMEM Pa3JIMYHbIX PACYETHBIX CXEM OJHOI0 U TOIO e COoOpy:KeHus (6 ya-
COB).

Pacyer Hecymmx KOHCTPYKIUN OJHOATAKHOTO IMPOMBIIIICHHOTO 3JaHUS C
UCIIOJb30BAaHUEM PA3IMUHBIX PACUYETHBIX CXEM: MPUOIMKEHHBIX (pacdeT OTIeNb-
HBIX 3JIEMEHTOB KapKaca, HECYILIEro MONepeyHuKa), 0ojiee TOUHBIX (HECYIIUX KOH-
CTPYKLIMI BCEro 3/1aHus).

OmnpeneneHre OCHOBHBIX JAMHAMMUYECKHUX XapaKTEPUCTHK U CEHCMUYECKUX
Harpy3oK Ha 3/1aHUE€ C HCIOJIb30BAHHMEM Pa3IMYHbIX JUHAMHUYECKHX PacueTHBIX
CXEM,

I1. 2. CAMOCTOSTEJBHASI PABOTA OBYUAROLIUXCSL
XapakTepucTuKa 3aJaHNUs 1JI PACYETHO-TIPOEKTHPOBOYHOM
CaAaMOCTOSITeJIbLHOMH PadoThI 00y4AKOLIUXCH.
Haszeanue: 1locTpoeHUue pac4eTHBIX CXeM COOPYKEHUM

Ilenv padomor. DopMupOBaHNUE HABBIKOB IMOCTPOEHUS PACYETHBIX CXEM COOPYIKE-
HUM.

Conep:xkanue pador, 3aJaHUA U UCXOAHAsI MH(OpMAIIUS.

Jlist geThIipex 3aJjaHHBIX COOPY)KEHHH MPEICTaBICHHBIX (OTOrpapusiMu UIu
KOHCTPYKTUBHBIMU CXEMaMH U YepTeKaMu TpeOyeTcsl MOCTPOUTh BO3MOXKHbBIE Ba-
pPUAHTBI PACYETHBIX CXEM COOPYNKEHUH; JUISl MATOrO COOPYXKEHUsSl pEeUIuTh 00pat-
HYIO 3aJ1auy — I10 3aJaHHOM PaCUYETHOM CXEME U BO3MOXKHBIM 3JIEMEHTaM IpeICTa-
BUTb KOHCTPYKTUBHYIO CXEMY C JIE€TaJIbHON MPOPUCOBKOM Y3JI0B COOPYKEHHS.

Jlna nepevix uemoipex coopyiHceHuil Heooxoo0UMo:.

1. Bpiaenutb ¥ NOCTPOUTH KOHCTPYKTUBHYIO CXEMY HECYIIUX AJIEMEHTOB CO-
OpY>KEHUS — BbIICJIEHUE HECYIIETO MONEPEYHHUKA.

2. BBISBUTH M yKa3aTh CXeMy Mepenadil Harpy3KH.

3. OGOCHOBaHHO ONPENETUThH CTEPKHU, HAUTU OUEPTAHUS UX OCEH.



4. Onpenenutbh MECTOMOJIOKEHUE Y3JI0B U OOOCHOBATh CIIOCOOBI COEAMHEHUS
CTEp>KHEU B HUX.

5. Onpeaenutb U 000CHOBATH TUITBI OMTOPHBIX 3aKPEIIJICHUH.

6. YCTaHOBUTh HAMMEHOBAHUE COOPYKECHUSI.

7. BBINOJHUTH aHaIW3 F€OMETPUYECKOW CTPYKTYPBI MOJYYEHHOW PacyETHOU
CXEMBI COOPYKEHUS.

8. IlocTpouTh npyrue BO3MOKHBIE BAPUAHTBI PACUETHOM CXEMBI 3aJJaHHOIO CO-
OpYXKEHUS.

Jlna namozo coopysrcenus HeoOX00uUMo peutums 00pamuyio 3a0auy.

II0 MMEIOLICICS pAaCUETHOM CXEME COOPYKEHHsI U BO3MOXKHBIX ITpUMEpPAX
KOHCTPYKTUBHBIX 3JIEMEHTOB WJIM IPEJJIOKEHHBIMU CaAMUMU CTYIEHTaMU JIEMEH-
TaM IPEACTABUTh KOHCTPYKTUBHYIO CXEMY C JETaJbHOM MPOPUCOBKOM Y3IIOB CO-
OpYXKEHUSI.

1. BBINONHUTH aHAIU3 F€OMETPUYECKON CTPYKTYphI MOJIYYEHHOW pacueTHON

CXEMBI COOPYKEHUS.

2. llpenctaBuTh KOHCTPYKTHUBHYIO CXEMY COOPYKEHHUS, COOTBETCTBYIOIIETO
3aJIaHHOM pacueTHOU cxeme, ¢ IpopabOTKOM y3JI0B U OMOp.

I11. YYEBHO-METOAWYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHON PABOThI OBYUYAIOIIUXCSI

VY4eOHO-MeTOAMYECKOE 00eCeYeHUE CaMOCTOSITEIbHOM pabdoThl 00yJaronInX-
ci mo aucuuiuinHe «Pacu€rHoe MoAenupoBaHUE 3AAaHUM M COOPYKEHUW» Tpel-
CTaBJICHO B MPUJIOKEHUHU | 1 BKITIOYAET B CeOs:

- T1aH-TpaduK BBHIMOTHEHHS PaCUETHO-TIPOSKTUPOBOYHON CaMOCTOSATEIb-
HOM pa0bOThl MO TUCIUILIMHE, B TOM YHCIE, PUMEPHBIE HOPMbI BPEMEHHU Ha BBI-
MOJTHEHUE TI0 KAXKJIOMY 3aJIaHHIO;

- XapaKTEPUCTHKA 3aJJaHUs ISl PaCYETHO-ITPOCKTUPOBOYHOU CaMOCTOSI-
TEJIbHOU paboThl 00yYarOUIUXCSl U METOJUYECKHE PEKOMEHIAINH IO UX BBINIOJIHE-
HUIO;

- TpeOOBaHUs K MPEJCTABICHUIO U O()OPMIICHHIO PE3yJbTaTOB PACUETHO-
MPOCKTUPOBOYHON CaMOCTOSTEILHON PaOOTHI;

- KPUTEPUH OLICHKU BBIIIOJIHEHUS PACUETHO-IIPOEKTUPOBOYHON CamMOCTO-
ATEITLHOMN pabOTHI.



VI. KOHTPO.JIb JJOCTUXKEHUS LEJEA KYPCA

Ne| Konrpoanpy-| Kox m HammeHoBa- Pe3yabTaThl 00yueHus OueHovHbIe CpeAcTBA
/| emMble pa3jie- | HUe MHAUKATOPA J10- TeKyLIuii IIPOMEKY-
m| Jbl/TeMbl CTHIKEHHUS KOHTPOJIb | TOYHAs aT-
AUCHUIIIMHBI TecTaIUs
MnK-1.1 3HaeT PoJib pacYETHBIX CXEM B
1 CocraBieHue IiaHa pa60T HayKe O IIPOYHOCTH, UCTOPHUIO YO-]_
Pa3;[eﬂ . B3aHMOJIEHCTBUS YYaCTHHU- Pa3BUTHS PACUETHBIX CXEM .
KOB, OC CCTBIIAIOIINX
PacuerHbie » OCYIL H VYMeer onpezenuTh poiib pac- y
1 CXCMBI B pa3paboTKy (co3manue, HOTHAX CXEM B HHKOHEDHOI onpoc, Bomnpocs k
aHaJIn3, nepeaavy, akrya- p HP_G 3K3aMeHy
HayKe O Tm3ario) nHpopMmaron- | ACATCILHOCTH naGoparopHas 1-7
IPOYHOCTH HOM MOJI€NH CTPOUTEIHHO- Bnageetr ocHOBHBIMU TIpUHO - 6
ro 06beKTa Ha BCEX dTalax |MaMH IIOCTPOCHUS abCTpaKT- pabota
JKU3HEHHOTO ITUKJIa HBIX MOJENIENH
3HaeT GpU3MUECKUE 3aKOHBI U
TreOMETPUUECKUE TUIOTE3HI JIe-
TK -1.2 (hopMHPOBaHUS HIIEMEHTOB CO-
Pa3paboTka 10OKyMEHTOB, OpyKeHHit
periaMeHTUPYIOLIMX Mpo- v P
) HECCH HH(OPMAIHOHHOTO MeeT OXapaKTepu3oBath du-
Pasnen 2. |\ jonenuposanms s opranu- | 3HKO-MEXaHMYECKHE CBOMCTBA vO-1
FGOMeTpI/I‘-Ie- 3a1UU Mmarepuajia, yCTaHOBUTDH I'€O- yCTHI)IP'I
cKasg u (1)1/131/1— TIK -1.3 METPHYCCKUE XapaKTEPUCTUKH Bormpocsr k
2 KoopauHanys 1 KOHTPOIb | paCYETHOM CXEMBI, OIPEIEIIUTh OHpOé:, 9K3aMCHY
HECKASL CTO~ | pesynpraros sranos paspa- BHJ] BO3MOKHOW HArpy3KH U ee I1P- 8-17
poHa pacyeT- | 6otk nHpOpMaIHOHHOM PacCIONOKEHHE nabopaTopHas
HOM cXeMpl |MOACH CTPOUTEIRHOTO Brnaneer HaBBIKaMH BBIIEIIEHHS pabora
00beKTa, oneHka 3¢ pex-
(U3HYECKNX XapaKTCPUCTUKH
TUBHOCTH U pa3paboTka .
KOppeKTHpyIomX Mepo- | ZIEMEHTOB COOPYIKEHHH H y1e-
npusTyit Ta COOTHOLIEHHUS UX Pa3MEpPOB.
Buageer pamkaMu UCIOIb30Ba-
HUsI QU3MYECKHUX 3aKOHOB
3HaeT KiIaccu(UKAIMIO CTEPK-
HEM, Y3JI0B U OMNOp, HArPY30K;
KaK IPOBOJHUTH CHEIHAIBHBIC
K 2.1 UCCIIeIOBAHHUS JIS1 HCIIOJIB30-
< BaHUS [IPH CO3/IaHUH PACUECTHOU
Bri6op HOpMaTHBHO- . o
MOJIENH 3/1aHUH U COOpPYKEHHUN
TEXHUYCCKUX TOKYMECHTOB, 3
perTAMEHTHPYIOMIHX Tpe- HaeT KaK Ha OCHOBE SHaHM
GoBaHms K CTpouTeTbHOMY | HAYIHO-TEXHHYECKOH HH(OP- vO-1
06'I>€KTy IS pa3p360TKI/I Malluu, (I)I/ISI/I‘ICCKI/IX 3aKOHOB U .
ero MH(pOPMAIMOHHOI MO- | TEOMETPHUYECKUX FHIIOTE3 Tpa- YCTHBIN
Aenu MOTHO IIOCTPOUTH PACYETHBIE OIpoc,
Paszmen 3. |1IK-22 MOJIENH COOPYKEHHIH. I1P-6
P Tposenenye cewnanbHeIX | 3yaer kak onpeensTh Heo6Xo- | maGopaTopHas
ACYUCTHBIC | yccnenoBammii Ast HCIOTE- Bompocst k
3 JMMbIe KOMIIOHEHTBI HHKEHEeP- pabora SK3AME
30BaHUA ITPH YUCIICHHOM MCH
CXCMbI g HO-TEXHHUYECKOT'O MPOEKTUPO- I1P-12 y
CTEPIKHEBBIX | AMAMSC OOBCKTA TPAN0™ o abmid 1 coopyskeHuid ACUETHO- 18-28
. | CTPOUTEIIBHOU ACATEIIBHO- 12 p
COOPYKCHUMH | ooy YMeeT CTpOUTh pacueTHbIE MPOEKTUPO-
IIK -2.3 CXEMBI COOPY>KEHHUH; IIPOBO- BOYHAS CaMoO-
Onpenenenne HeoOX0H- | IUTh CHIEUHUATBHBIE UCCIEN0BA- | orogTenLHAS
MBIX KOMIIOHCHTOB HHXKC- | gys JJIs1 KCIIOJIb30BaHUS IIPU pa6 OTEI
HEPHO-TEXHUHYCCKOTO MPO- | cozaHuy pacueTHON MOJCIIH
CKTUPOBAHUA I'PpaJOCTPOU- 3HaHHﬁ u COOpy>KeHI/II71
TENBHOM JACATCIIBHOCTU I
- YMeeT Ha OCHOBE 3HAHUS Hay4-
MPOEKTHOW UH(OpMAIINOH- .
HO# MOJeNH HO-TEXHUYECKOH MH(POPMAIHH,
(pU3NIECKNUX 3aKOHOB U TEOMET-
PHYECKUX THITOTE3 CHOPMYITH-
PpOBAaTh TMOPSJIOK TOCTPOCHHS
Ppacdy€THBIX CXEM COOPYIKEHUIL,




OIPENENIATh HEOOXOMMBIC KOM-
MMOHEHTHI HH)KEHEPHO-TEXHU-
YECKOT'0 MPOEKTUPOBAHUS 31a-
HUH ¥ COOpPYKEHUH AJIs cO3/a-
HUS UX PaCUETHBIX MOJENeH
Buageer Mmeronukoi noctpoe-
HUSI PACUETHBIX CXEM CTEpIKHE-
BBIX COOPY’KEHUI; HABBIKAMH
BEIOOpA HOPMAaTHBHO-TEXHUYEC-
KHX JOKYMEHTOB, pErjaMeHTH-
pYOIHX TpeOOBaHUS K CTPOU-
TEJILHOMY OOBEKTY JIJIs pa3pa-
OOTKH €ro pacyeTHON MOICITH.
Bnaneet HaBbikaMu mpoBee-
HUS CIIEIUAJIbHBIX UCCIIEI0Ba-
HUU AJIs CO3/1aHUS PacCuETHOU
MOZEJH 3AaHUH U COOPYKEHUM
Y YMCJIEHHOT'O aHaIM3a 3TUX
00BEKTOB; HABBIKAMH OTIpEJie-
JICHUS HEOOXOIUMBIX KOMIIO-
HEHTOB MH)KEHEPHO-TEXHUYEC-
KOI'0 IIPOEKTUPOBAHUS 31aHUU U
COOpYKEHUH IJIs CO3[IaHUsI UX
pacueTHbIX MOJIENEN U aHaInu3a
pe3ynbTaToB pacyeTa Mojenei

Tumnossie KOHTPOJIBHBIC 3adaHus, MCTOAJUYCCKHNC MaTCpHaAJbl, OIIPCACIIAIO-
e Ipoucaypbl OICHHUBAHUA 3HaHHﬁ, YMCHHﬁ N HABBIKOB U (I/IJII/I) OIIbITa AC-
TCJIBHOCTH, 4 TAKIKC Ka4YCCTBCHHLIC KPUTCPHUU OLICHHBAHMWA, KOTOPBIC OIIMCBIBAIOT

YPOBEHb JOCTHKEHHSI KOMIIETEHIIMM, IPEeICTaBlIeHbI B pa3aeine VI u npuioxxeHun
2.

V. CIIMCOK YUYEBHOM JIUTEPATYPBHI © UTH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

1. CrpoutenbHast MexaHuka: yueOHuUK i By30B / B. A. Cmuphos, A. C.
['oponenxnit; nox pen. B. A. CmupHOBa; MOCKOBCKHI apXUTEKTYPHBIA UHCTUTYT
(rocymapctBenHas akagemusi). — M.: Uzn. FOpaiir, 2016, 423 c.

https://lib.dvfu.ru:8443/lib/item;jsessionid=057054E3948FSEOFD8AB91D9

D4F2BFEQ?id=chamo0:741851&theme=FEFU

2. Ilepensmytep A.B., CnuBkep B.W. Pacuernbie Monenu coopykeHUil 1
BO3MOYKHOCTH uX aHanuza. — M.: M3n-Bo JIMK IlIpecc, 2017. 596 c.

https://www.twirpx.com/file/1447234/

https://lib.dvfu.ru:8443/search/query?match 1=PHRASE&field_1=a&term
1=%D0%9F%D0%B5%D1%80%D0%B5%D0%BB%D1%8C%D0%BC%

D1%83%D1%82%D0%B5%D1%80+%D0%90.%D0%92&theme=FEFU

3. YucneHHbIE METObI PEIICHUS 3a7a4 CTPOUTEIbHON MEXaHUKHU: y4eOHOe



https://lib.dvfu.ru:8443/lib/item;jsessionid=057054E3948F5E0FD8AB91D9D4F2BFE0?id=chamo:741851&theme=FEFU
https://lib.dvfu.ru:8443/lib/item;jsessionid=057054E3948F5E0FD8AB91D9D4F2BFE0?id=chamo:741851&theme=FEFU
https://www.twirpx.com/file/1447234/
https://lib.dvfu.ru:8443/search/query?match_1=PHRASE&field_1=a&term_1=%D0%9F%D0%B5%D1%80%D0%B5%D0%BB%D1%8C%D0%BC%D1%83%D1%82%D0%B5%D1%80+%D0%90.%D0%92&theme=FEFU
https://lib.dvfu.ru:8443/search/query?match_1=PHRASE&field_1=a&term_1=%D0%9F%D0%B5%D1%80%D0%B5%D0%BB%D1%8C%D0%BC%D1%83%D1%82%D0%B5%D1%80+%D0%90.%D0%92&theme=FEFU
https://lib.dvfu.ru:8443/search/query?match_1=PHRASE&field_1=a&term_1=%D0%9F%D0%B5%D1%80%D0%B5%D0%BB%D1%8C%D0%BC%D1%83%D1%82%D0%B5%D1%80+%D0%90.%D0%92&theme=FEFU

nocobue / B. II. Uneun, B. B. Kapmo, A. M. MacneanukoB. MockBa CaHKT-
[TerepOypr: U3a. ACB, 2005.- 425 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:384268 &theme=FEFU

4. TlpoexkTHO-BbIUHMCIUTENbHBIN KoMmIuiekc SCAD B yueOHOM mporiecce:

yaeoHoe nocooue 4. 1 . Cratuaeckuii pacuer / A. A. Cemenos, A. W. ['abuTos.
M.: U3a. ACB, 2005. - 152 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:393214&theme=FEFU
JlonoiHUTEIbHAA JTUTEPATypa
1. Crouenko A.A., ManbkoB H.M. IlocTpoeHne pacyeTHBIX CXEM COOpYKe-
HuK. YdeOHoe mocobue. — BnaguBocrok: U3a-o JABIIN, 1986.
http://www.zimbelmann.ru/education/structural-mechanics/
https://lib.dvfu.ru:8443/lib/item;jsessionid=AB12CBFE6D7EBA8D81B93D0OFB
39FCAB3?id=chamo:679632&theme=FEFU
2. Harpy3ku u Bo3neticTBusl Ha 31anus u coopyxenus / B. H. I'opnees, A. U.

Jlantyx-Jlsmenko, B. A. [Tammnackuii [u ap.] ; mox obml. pen. A. B. Ilepenbmytepa.
M.: U3a. ACB, 2011.- 476 c.
https://lib.dvfu.ru/lib/item?id=chamo:775459&theme=FEFU
3. Kypc Teopuu coopyxenunii. CtpoutenpHas MmexaHuka. B 3 4. : 4. 1 . Teopus

COOpYKEHUU B MHKEHEPHOM jelie. [Ipunokenus u JomoJIHeHUs : yuyeOHoe nmocooue /

A. A. Crouenko, C. 1. Jouenko, T. Uens, C. Pyauenko ; [mox pea. A. A. CTOUEHKO]

; JlalIbHEBOCTOYHBIN I'OCYTapPCTBEHHBIN TEXHUYECKAN YHUBEPCUTET.

BaamuBocrok, U3a. IBI'TY, 2001. — 82 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:392208 &theme=FEFU

4. Kypc Teopun coopyxeHuii. CTpouTenbHas MEXaHUKa | Y4€OHUK JIJIst

CTPOUTEIBbHBIX CIleluagbHOCTER. 4. 1 . Teopus coopyXeHUM B MHKEHEPHOM JIEJIE :
pasn. 1 : Konnenmus cui B ctpoutenbHoit mexanuke / A. A. Ctouenko, C. U. Jlonen-
ko, H. M. MansbkoB [u np.]; [oTB. pea. A. A. CroueHko]; JlanbHEBOCTOYHBIN rocyaap-
CTBEHHBIM TEXHMYECKUI yHUBEpcUTET. Bnagusocrok, U3n. JIBI'TY, 1994.- 177 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:373382&theme=FEFU

5. Bompocsl Teopun v MpuMEHEHNs MaTeMaTUYeCKOTO0 MOJICIIMPOBAHUS / TIO]
pen. : 1. M. Buten6epra, I'. M. Iletposa, I'. E. IlyxoBa. M.: U3a. CoBeTckoe paauo,
1965. - 647 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:127467 &theme=FEFU

6. MareMaTtuueckoe MOJCIMPOBAHKE MIPU pacueTax U UCCICTOBAHUIX

CTPOUTENILHBIX KOHCTPYKIMM : yueOHoe mocodue / B. B. I'ope, B. B. ®uwmunmnos, H.
IO. Te3ukoB.- M.: Beiciias mxona, 2002.- 206 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:398534&theme=FEFU

7. CtpoutenbHas Mmexanuka : yueOHnuk / M. A. Koncrantunos, B. B. Jlanun,



https://lib.dvfu.ru:8443/lib/item?id=chamo:384268&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:393214&theme=FEFU
http://www.zimbelmann.ru/education/structural-mechanics/
https://lib.dvfu.ru:8443/lib/item;jsessionid=AB12CBFE6D7EBA8D81B93D0FB39FCAB3?id=chamo:679632&theme=FEFU
https://lib.dvfu.ru:8443/lib/item;jsessionid=AB12CBFE6D7EBA8D81B93D0FB39FCAB3?id=chamo:679632&theme=FEFU
https://lib.dvfu.ru/lib/item?id=chamo:775459&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:392208&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:373382&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:127467&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:398534&theme=FEFU

U. U. Jlanuna ; Cankrt-IlerepOyprckuii rocy1apCTBEHHBIA MOJUTEXHUYECKUNA YHH-
BepcureT. — M.: U3a. KuoPyc, 2015. — 425 c.
https://lib.dvfu.ru/lib/item?id=chamo:784223&theme=FEFU
8.Kypc teopuu coopy:xenuit. (CtpoutenbHas MexaHuka). Yacte Bropas —

NH)xeHepHOe UCKYCCTBO B TEOpHUM coOpykeHuM. Pasznen 3. PacueTHbie cxembl co0-
pyxeHuii: YuebHoe mocodue. [lox obmr. pen. mpod. A.A. Ctouenko — Braguso-
crok: M3a-Bo JABI'TY.— 166 c. (D1ekTpoHHbBIM BapUaHT).
9.Crouenko A.A., louenko C.H., ManskoB H.M. [locTpoenune pacueTHbIX
CXEM COOpyX)eHU. MeTonuecKkrue yka3aHus K BBITIOJHEHHUIO PACUETHO-TIPOCKTH-
POBOYHOM pabOThl ISl CTYJICHTOB crieruanbHOCTH 1202. — BraguBocTtok: U3a-Bo
JBIIN, 1982.
Ilepedyensb pecypcoB MH(OPMAINIMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH
«HHTepHET»

1. Hayunas snektponHas 6ubnmnoreka HOb

http://elibrary.ru/querybox.asp?scope=newquery

2. DIeKTpOHHO-OMOIMOTEUHAsl CUCTeMa U3aTeabCcTBa «JIaHby

http://e.lanbook.com/

3. ObC «KOoHCynbTaHT CTyAEHTa»

http://www.studentlibrary.ru/

4. OBbC znanium.com HUILL «MTHDPA-M»

http://znanium.com/

5. Hayunas Oubnmnoreka JIBOY nmyOnuuHbIi OHIIAH KaTAJIOT

http://lib.dvfu.ru:8080/search/query?theme=FEFU

6. Undpopmarmonnas cuctema EJJUHOE OKHO noctyma k o6pa3oBarteib-

HBIM pecypcam
http://window.edu.ru/resource

VI. METOJIJMYECKHUE YKA3AHHUSI IO OCBOEHMIO
JUCHMIIAHBI

IlnanMpoBaHue M OPraHuU3alMs BPEeMEHHM, OTBEJICHHOI0 HA HM3y4YeHHe
AUCHUIIMHBI. [IpUCTYNINTh K OCBOCHHIO JUCLUIUIMHBI CIEAYET HE3aMEIUTEIIBHO
B CaMOM Hauaje y4yeOHOro cemecrpa. PekoMeHayeTcss U3yuyuTh CTPYKTYpy U OC-
HOBHBIE MoJoxkeHust Paboyeil mporpamMmbl AUCHUIUTMHBL. OOpaTUTh BHUMAaHUE, YTO
KpOME ayIUTOPHOU paboThl (JIEKIMH, 1a00paTOpPHBIE 3aHATHS) IJITAHUPYETCA CamMo-
CTOSITeNIbHAst paboTa, UTOT'M KOTOPOM BIMSIIOT HA OKOHYATEJbHYIO OLIEHKY IO UTO-
raM OCBOEHHUS y4eOHOH maucuMIiuiuHbl. Bce 3amanus (ayAuTOpHBIE M CaMOCTOS-
TeJbHbIE) HEOOXOAMMO BBIMOJIHATH U MPEAOCTABIATH HA OLIEHKY B COOTBETCTBUU C
rpadukom.


https://lib.dvfu.ru/lib/item?id=chamo:784223&theme=FEFU
http://elibrary.ru/querybox.asp?scope=newquery
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://lib.dvfu.ru:8080/search/query?theme=FEFU
http://window.edu.ru/resource

B npornecce nzydenus matepuanoB y4eOHOTO Kypca Mpeagaralorcs cieay-
foire Gopmbl paboT: YTEHHE JIEKIMM, Ja00paTOpHbIE 3aHATHUS, TPAKTUYECKUE 3a-
HSTHUSA, 3aJIaHUS JIJIS1 CAMOCTOSATENbHON pabOTHI.

Jlexyuonmnvie 3aHamus OPUEHTUPOBAHBI HA OCBEIICEHUE BBOJHBIX TEM B
KKJBIM pazfen Kypca W MpU3BaHbl OPUEHTHUPOBATh CTYAEHTOB B MPEIJIaracMoM
MaTepuaie, 3aJI0)KUTh HAyYHbIE M METOJIOJIOTMYECKUE OCHOBBI JUISl JallbHEUIIEH
CaMOCTOATENbHON pabOTHI CTYIEHTOB.

B mpouecce 0cBOEHHSI TEOPETHUYECKOrO0 MaTepHasia JUCLMILUIMHBI HE00XO0-
JTUMO BECTH KOHCIEKT JICKIIMH U JA00aBIATh K JEKIIMOHHOMY Marepuaity UHQOp-
Mall1Io, MOJTYYEHHYIO U3 PEKOMEHyeMOU JTUTEPATYPHI.

[Ipu 3TOM XKenateabHO MPOBOJUTH AHAIINW3 MOJYYCHHOW JOMOJHUTEIHHOM
uHboOpMalu ¥ WH(OPMALMU JIEKIIMOHHOMW, aHAIM3HPOBATh CYIIECTBEHHBIE O-
MOJIHEHHUSI, BO3MOXHO Ha CIEAYIOIIEeH JEKIUU CTaBUTh BOIPOCHI, CBSI3AHHBIE C J0-
MOJIHUTEIbHBIMU 3HAHUSAMH.

Jlabopamopnvie u npakmuueckue 3aHsAmus AKUEHTUPOBaHbI Ha Hauboiee
MPUHIIMIHATBHBIX U MPOOJIEMHBIX BOIPOCAX Kypca W MPHU3BaHbl CTUMYJIHMPOBATH
BBIPA0OTKY NPAKTUYECKUX YMEHUH.

Oco60 3HaunMon A NpoPecCUOHATBHON MOATOTOBKU CTYIEHTOB SIBIIS-
eTCsl camocmosmenvHas paboma no Kypey. B xozae 3toi paboThl CTYJIEHTHl OTOU-
paroT HEOOXOAMMBIA MaTepuai MO HM3Yy4YaeMOMY BOINPOCY U aHAIU3ZHUPYIOT €ro.
Crynentam HE0OXOAMMO 03HAKOMUTHCS C OCHOBHBIMH UCTOUHHKAMHM, 0€3 KOTOPHIX
HEBO3MOYKHO MOJHOLIEHHOE TIOHUMaHUE MPOoOIeMaTHKU Kypca.

OcBoeHME Kypca CITOCOOCTBYET Pa3BUTHIO HABBIKOB OOOCHOBAHHBIX M CAMO-
CTOSATEIBbHBIX OIIEHOK (hakTOB M KoHuenuuil. [loaromy Bo Bcex popmax KOHTpPOJIS
3HaHUU, 0OCOOEHHO MpU cllaye 3ayeTa, BHUMaHue oOpalaercss Ha IOHUMaHue Mpo-
OJIeMaTHUKH Kypca, Ha YMEHHUE MPAKTUUYECKU MPUMEHSTh 3HAHUS U JIEIaTh BBIBOIBI.

PabGora ¢ Jureparypoii. PekoMeHIyeTCs MCIOIb30BaTh Pa3jiuyHbIE BO3-
MOXHOCTU paboThl ¢ JuTepaTypoil: (oHapl HayuyHoM Oubmuorekun JIBOY
u anekTpoHHele omommoreku (http://www.dvfu.ru/library/), a Takxke mocTyrHbIe

JUISL KCTIOJIb30BAHUSA JPYTU€ HAyYHO-OMOINOTEUHbIE CUCTEMBI.

IMoaroroBka Kk 3k3ameny. K cnaue sk3ameHa 0oMycKaroTcsl o0yvarouue-
Csl, BBIMOJHMBIINE BCE CaMOCTOSITENIbHBIE 3aJaHUsl, MPEIyCMOTPEHHbIE Y4eOHOMH
IPOrpaMMON JUCUUIUIMHBI, MOCETUBIIHE HE MeHee 85% ayIuTOpPHBIX 3aHATHUH.
PexoMeHanuu 1Mo MOATOTOBKE K AK3aMEHY: Ha 3a4€THOM Henesie HeoOXOoIuMO
UMETh TMOJHBIA KOHCIEKT JICKIUMH U MpopabOTaHHbIE MpakThueckue 3anarus. [le-
pedYeHb BOMPOCOB K 3K3aMEHY MOMEIIEH B (DOH/IE OLIEHOYHBIX CPENCTB (IPHIIOXKE-
HUE 2), TOATOMY MOATOTOBUTH K CAaue HK3aMEHa JTydllle CUCTEMAaTUYECKH,


http://www.dvfu.ru/library/

VII.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

AU CIHHUIIJIMNHBI
YueOHble 3aHATHS 10 JUCHUIUIMHE TMPOBOJATCS B  IOMEIICHUSX,
OCHAII[EHHBIX COOTBETCTBYIOLIUM o0opyaoBaHUEM U IPOrPaMMHBIM
oOecIieueHuEM.

HepequL MAaTCPUAIIBHO-TCXHUYCCKOIO MW IIPOIpaMMHOI0 obecrnieueHus

JTUCITUTIIMHBI IPUBEJICH B TAOJIHIIE.

MaTepHaJILHO-TeXHl/I‘IeCKOG H nMporpaMmmMmHoe o0ecmeueHue ANCIUIIJINHBI

HanMmenoBanne cnenuaibHBIX
MOMEIIEHNH U TOMEIEHUH I
CaMOCTOSITETILHOM paboThI

OcHaIIeHHOCTh CHEIHATBHBIX
MOMEIIEHNH 1 MOMEIEHNH I
CaMOCTOSITEITLHOM pabOTHI

[lepeuyeHs TUIIEH3NOHHOTO IPOrPaMM-
HOro obecre4yeHus.
PekBU3UTHI IOATBEPKAAIOIIETO JIOKY-
MEHTa

690922, [Ipumopckuil kpai, T.
BnaguBoctok, octpoB Pycckuid,
nosiyoctpoB CanepHblii, IOCENI0K
Asike, 10, xopmyc E, ayzn. E 709..
VYueOHas ayTUTOpHUs IS IPOBEIC-
HUS 3aHATUH JEKIIMOHHOIO THIIA,
IPYNIOBBIX U MHIUBUYaTbHbBIX
KOHCYJIbTallul, TEKYIIETO KOH-
TPOJIS U IPOMEKYTOUHOM aTTeCcTa-
00201

Monob6nok Lenovo C360G-
i134164G500UDK; mpoektop
DLP, 3000 ANSI Lm, WXGA
1280x800, 2000; 1 EW330U
Mitsubishi, 6ecripoBoabie JIBC
JUTsl 00yYaromuxcst 00ecredeHbl
CHCTEMOM Ha 0a3e TOYeK JOCTyIa
802.11a/b/g/n 2x2 MIMO(2SS).

AutoCAD 2020
AutoCAD 2018
3DS MAX 2018
AutoCAD 2017

ViIl. ®OHJAbI OHEHOYHBIX CPEJACTB

q)OHIIBI OOCHOYHBIX CPCACTB BKIHOYAIOT B ceOs: IICPCUCHDb q)OpM OLCHUBAHM:I,
INPpUMCHACMBIX Ha Pa3IMYHBIX 3JTallaX Q)OpMHpOBaHI/I}I KOMHCTCHHI/Iﬁ B XOAC
OCBOCHHA JHUCHMIIJIMHBI MOAYJIA,

OIMMCAHUCM  HHAWKATOPOB AOCTHKCHUA

IIKajdy OLIEHUBaHUS Kaxaoh (opmbl, cC
OCBOEHUS JHUCLMUIUIMHBI COTJIACHO
3asBJICHHBIX KOMIIETEHUMW, MPUMEPHl 33aJaHUM TEKYIIETO0 W IPOMEKYTOYHOIO

KOHTpOJIs1. DOHJIBI OLIEHOYHBIX CPEJICTB PACIIOIOKEHBI B MPUTIOKEHUH 2.






[Tpunoxenue 1

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKACHUE BBICIIEro 00pa3o-
BaHUS

«/laIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

MNOJIMTEXHUYECKHAI UHCTUTYT (IIIKOJIA)

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTBI CTYJIEHTOB

Pacuémnoe mooenuposanue 30aHUil U COOPYHCEHUIL
Hanpasaenue noarorosku 08.04.01 CrpourtenncTBo

HporpaMMa «TexHonoruu I/IH(I)OpMaLII/IOHHOFO MOJCIUPOBAHUA B CTPOUTCIILCTBC)
CDopMa IIOATOTOBKHU OUHAA

BaaauBocTok
2021



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Ne Jara/cpoku Beinon- | Bug camocrositens- IIpumepneie | opma KOHTPOIIA
HEHUS HO paboTHI HOPMBEI Bpe-
/1
MEHU Ha BbI-
MOJTHEHHE
1 B teuenue cemectpa | Pabota c TeopeTudec- | 27 yac YO-1
KHM MaTepHaaom
2 B Teuenue cemectpa | Bommonnenue pacuer- | 36 yac I1P-5
HO-TIPEKTUPOBOYHOMI
CaMOCTOSITEJIbHOM pa-
OOTBI
3 3auéTHas Heaens TToaroroBka k nk3a- 27 yac OK3aMeH
MEHY

XapakTepuCTHKA 32/IaHUS JAJI51 PACYETHO-NIPOEKTHPOBOYHOM
CaMOCTOSAITEJILHON PaldO0ThI 00y4arOIIUXCH
U MeTOAUYecKHe PeKOMEHIAIUH 110 UX BbINOJIHEHHIO.

Hassanue: 11locTpoeHue pacyeTHBIX CXeM COOPYKEHUH

L]env pabomur: DopMUpPOBaHUE HABBIKOB TOCTPOCHUS PACUETHBIX CXEM COOPYHKE-
HUM.

Cooepoicanue pabomul, 3a0anue U UCXOOHAS UHDOPMAYUSL.

Jlyst geThIpex 3aJjaHHBIX COOPY)KEHHH MPeICTaBIeHHBIX (OTOrpapusIMu Uiu
KOHCTPYKTHUBHBIMHU CXEMaMH M YepTekKaMu TpeOyeTcsi MOCTPOUTh BO3MOXKHbBIE Ba-
PHAHTBI PACUETHBIX CXEM COOPYKEHHUH; IS MATOTO COOPYXKEHUS PEIIuTh 00pat-
HYIO 33/1a9y — I10 33JIaHHON PacYeTHOW CXEeME M BO3MOXHBIM AJIEMEHTaM IpeIcTa-
BUTHh KOHCTPYKTHUBHYIO CXEMY C JIETaTLHON MPOPHCOBKOH Y3IIOB COOPYKECHHSI.

/lna nepevix uemoipex coopyIceHuil Heo0xX00UMO:

1. BeiienuTh ¥ MOCTPOUTH KOHCTPYKTUBHYIO CXEMY HECYIIHX JJIEMEHTOB CO-

OpPY>KEHHS — BBIJICJICHHE HECYIIIETO MOTIEPEUHUKA.

2. BoIABUTH M yKa3aTh CXeMy Nepeauu Harpy3Ku.

3. O60CHOBaHHO OMPEACIUTh CTEPKHH, HAUTH OYEPTAHUSI UX OCEH.

4. OnpeaenuTh MECTOIOJIOKCHHUE Y3JI0B U 000CHOBATH CIIOCOOBI COCTMHCHHUS

CTEp>KHEU B HUX.

5. Onpenenuth 1 000CHOBATH TUITBI OTTOPHBIX 3aKPETIIICHUH.

6. YCTaHOBUTh HAUMEHOBAHHUE COOPY KCHHUSI.

7. BBINIOJTHUATH aHAJIA3 TEOMETPUUECKON CTPYKTYPBI MOJTYYEHHOW PacueTHON

CXEMBI COOPY>KECHHUSI.




8. IlocTpouth Japyrue BO3MOKHBIE BapUAHTBhI PACUETHOM CXEMBbI 3aJJaHHOTO
COOPYKEHUS.

Jna namozo coopysrcenus HeoOX00umMo peutums 0Opamuyo 3a0auy: 1o
MMEIOLIEHCS PACUETHOM CXEME COOPYXKEHHUS UM BO3MOXKHBIM KOHCTPYKTHBHBIM
AJIEMEHTaM WU MPEJIOKCHHBIMH CAMUMU CTYJACHTAMH 3JIEMEHTAM MPEJICTABUTH
KOHCTPYKTUBHYIO CXEMY C JI€TaJIbHON MTPOPUCOBKOM y3JI0OB COOPYKEHUS.

JI71s1 IATOrO COOpYKEHHST HEOOXOIUMO :

1. BRINOJHUTH aHATIU3 TEOMETPUUECKON CTPYKTYPHI MOJIYUEHHON pacyeTHOM

CXEMBI COOPYKEHUSI.

2. [IpeacTaBuTh KOHCTPYKTUBHYIO CXEMY COOPY>KEHHUSI, COOTBETCTBYIOIIETO

3a/IaHHON PacueTHOM cXeme, ¢ MPOopadOTKOM y3JI0B U OTOp.

Memoouueckue peKoMeHOauuu K 6bINOJTHEHUI0 CAMOCMOAMETbHOU PAadombl

Ilocmpoenue KoHcmpyKmueHou cxemvl Hecywux 21emenmos. Ha 3ToM 3Ta-
1e HeoOXOJAUMO BBIJIEIUTh OCHOBHBIE HECYIIME KOHCTPYKIWHU, BOCIPHUHUMAIOIINE
OCHOBHYIO 4aCTb Harpy3ku, JEHCTBYIOLIEH Ha coopyxkeHue. Eciau ¢ mociensero
CHATH OIPAXKIAIONINE KOHCTPYKLIUH, CBOEr0 pOAa «OAEKIY», a TAKXKE BTOPOCTE-
IICHHBIC HECYIIUE KOHCTPYKLUHUH — IUIMTHI IIOKPBITHUS U NEPEKPBITUN, JIECTHUYHbIC
MapIiy U T.M., TO OOHAXKUTCSI OCTOB COOPYKEHUSI, KaK Obl €ro «CKeJIeT». DIEMEH-
TBI, COCTaBIIIIOIIUE ITOT CKEJIET COOPYKEHUS, U SIBISIOTCS OCHOBHBIMU HECYIIIUMU
KOHCTpYKIUsIMU. OHU TIPEJCTABIAIOT COOOM HEKOTOPYIO MPOCTPAHCTBEHHYIO CH-
CTEMY, OT KOTOPOM BCETJIa MOYKHO NIEPENUTH K IIIOCKOM — BBIICIIUTH IUIOCKUN H € C
ymuu monepedHHUK IloctpoeHne KOHCTPYKTHBHOW CXE€MbI HECYILETO
IIONIEPEYHUKA U SABJIETCA LEJIBIO MEPBOTO JdTalla PEIICHUSA 3aJadd MOCTPOCHUS
PaCcUETHOM CXEMBbI IUIOCKUX CTEP)KHEBBIX COOpYKEeHUU. B mpornecce BblaeieHus
OCHOBHBIX HECYIIUX KOHCTPYKIMH HEOOXOAWMO YETKO BBIIBUTH CXEMY Iepenayu
Harpy3kH, JEMCTBYIOIIEW Ha COOPYXKEHHE, OT OTrPAXKIAIONIMX KOHCTPYKLIHMM Ha
BTOPOCTENEHHBIE U JaJiee Ha HECYIIHE.

ObocHosaHHoe onpedenieHue cmepiCHell, HaxodcoeHue OYepmanusi ux ocel.
VYuuTbIBasi OTHOLIEHHE Ta0apUTHBIX Pa3MEPOB, B COOPYKEHUN HAXOIAT JIEMEHTHI,
KOTOPBIE MOXHO IIPUHATH 34 CTEPKHU. BapuaHTOB BBIACIICHUS CTEPKHEU MOXKET
OBITh HECKOJIBKO, U KKJIOMY M3 HUX OyJI€T COOTBETCTBOBATh CBOSI pacUeTHasl CXe-
Ma. [losioxkeHne ocu CTepkHS ONMpeNeseT BEIMYMHbI yCUInii. Eciu ke OTKIIOHe-
HUE OCH COCTaBISIET 3-5% IUIMHBI CTEPXKHS, TO BEJIMYMHA YCUIUN U3MEHSETCA B
npefenax JIOMyCTUMBIX JUI NpakTAYeckux neneil. Iloatomy wacto mpoBoasT
CriIa)KMBaHUE OcH. [lonoruid cTep:keHb 3aMEHSIETCS MPSAMBIM, U3MEHEHHUS 32 CYET
IIPUIIMBOB, KOHCOJIEH, KOHCTPYKTHUBHBIX BBICTYIIOB M BIIAJIMH, Pa3Mepbl KOTOPBIX
Majbl IO CPaBHEHUIO C JUIMHOM CTEpXHSA, HE yuuTbIBaeTcs, CriakuBaHue OCU



OTIPaBJIaHO TOJIBKO B TOM CITydae, KOTrja 3TO HEe MPUBOJUT K HAPYIICHUIO HEU3Me-
HSIEMOCTU T€OMETPUUYECKON CTPYKTYPHI PACYETHON CXEMBI.

[TocTpoeHne pacueTHBIX OCEH CTEp)KHEH COCTOMT W3 JBYX OJTaloB: BO-
MIEPBBIX HAMEUAETCS TEOMETPUUECKOE MECTO IIEHTPOB TSKECTH CEUSCHUH — MOoTyda-
eTCsl KaK-Obl «UepHOBAsi OCh»; BO-BTOPBIX, MPOU3BOAMTCS CTIQKUBAHUE JO pac-
4eTHOU ocu. Bce mocTpoeHus He0OXOAMMO BBITIOJHATH B MaciTaoe.

Onpeoenenue Y3108 u 000CHOBAHUE CROCOD08 COCOUHEHUSI CMEPIICHEU 8 HUX.
[Tocie BbIACIEHHS CTEPKHEN CTAHOBUTCS SICHBIM MECTOIIOJIOKEHUE Y3JI0B. Y3II0M
Ha3bIBAIOT TOYKY COSAMHECHHS JABYX W Oonee crepxkHed. [lo pazmepam raGaputhl
y3J1a JIOJDKHBI OBITH COM3MEPUMBI C TabapUTaMU MOMEPEYHBIX CEYCHUN CXOISITIX-
Csl B HEM CTepKHEH

VY3161 MOTYT OBITH HMIAPHUPHBIMH, KECTKUMH W MOJATIMBBIMHA. B mapHup-
HOM Yy3JIe KOHIIbI CTepKHEH CBOOOIHO MTOBOPAYUBAIOTCS IPYT OTHOCHUTEIBHO JIPY-
ra. B ®ecTKkoM y3iie moBOpOT KOHIIOB CTEP)KHEW OTHOCUTEIBHO APYT JAPYyra HEBO3-
MokeH. [lomaTnuBeIf y3ell 3aHMMAaeT MPOMEKYTOYHOE TIOJIOKCHUE MEXTY JKEeCT-
KUM U MIAPHUPHBIM y3J1aMHu. B HEM KOHIIbI CTEPKHEW MOTYT TTOBOPAYUBATHCS, HO
HE CBOOOJTHO, @ B 3aBUCUMOCTH OT JICHCTBYIOIIETO B y3JI€ YCUIIHSA.

[ToaBMAKHOCTH CTEpIKHEN B y3JIaX XapaKTEPU3yeT X KHHEMAaTUYECKUE CBOM-
CTBa, KOTOPBIC TECHO CBSI3aHBI CO CTATHUYECCKUMHU CBOMCTBaAMU. TaK, B MapHUPHOM
y37i€, BO3HUKACT PEAKIUS B BHJEC COCPEIOTOUYCHHOW CHJIBI; B )KECTKOM — KPOME
CHJIBI BO3HHUKAET €IIe U COCPEIOTOUYCHHBII MOMEHT, a TOJIaTIUBEIN XapaKTepu3y-
€TCSl TEM, UTO B HEM YCHJIUS U TIEPEMEIICHHS CBI3aHbI MKy COOOM.

B coopykeHusix 4acTto CTEp)KHH COCIUHSIIOTCS MOJATIMBBIMH y3iamu. Ho,
HE YMEHbIIIasi TOYHOCTH pacydeTa, B OOJIBIIMHCTBE CBOEM, B 3aBUCUMOCTH OT COOT-
HOIIICHUSI KECTKOCTEH COCIMHAEMBIX CTEPKHEH U CaMOTO COETUHEHUS MOKHO OT-
HECTH y3eJI K MaPHUPHOMY HJIH K KECTKOMY.

Jls onpesiesieHus XapakTepa y3JI0BOr0 COCIMHEHUSI TPEOYeTCsl BBISIBUTH €0
KHHEMaTHYECKUE U CTaTUYECKHUE CBOMCTBA. Ecm aHamM3 KOHCTPYKITMH y371a TToKa-
3BIBACT, YTO KOHIIBI CTEP)KHEH B HEM MOTYT MTOBOPAYMBATHCS JPYT OTHOCHTEIHHO
Jpyra XoTs Obl Ha MaJIyl0 BEJIMYMHY, TO y3€] — IIAPHUPHBINA. B cBsi3u ¢ Tem, 4To B
[IAPHUPE HE BO3HUKAET M3TMOAIONIEr0 MOMEHTA, CEYCHHUE B TJIOCKOCTH JIEUCTBHUS
CWJI TIPH MOAXOJE K TAKOMY y3JIy YMEHbBIIIAeTCs, a CaMOM Y3Jie HabIto1aeTcs pes-
Koe cyxxenue. [Ipu moaxome K KECTKOMY Y37y HAa00OPOT - CEUCHHUE yBEITMYUBACT-
csi. 'paMOTHO 3ampOeKTUPOBAHHOE COOPYKEHHE Bceraa obsamaet GopMoid, COOT-
BETCTBYIOIICH pacIpeCIICHHIO YCHUIIMK B HEM, TO €CTh OTBEYACT €r0 CTATHUYCCKUM
CBOWCTBaM.

[Tpu aHanm3e KOHCTPYKTHUBHOM CXEMBI MOKET OKa3aThCs, YTO HArpys3ka Ie-
pemaeTcsi TOIBKO B Y3JIbI COOPY)KEHHUS, TOT/Ia B Y3JIaX HE BOSHUKAET 3HAUYNTEIbHBIX
MOMEHTOB ¥ UMHU MOXXHO TIPeHeOpedh. DTO 03HAYAET, YTO y3€] MOXKET ObITh MpPH-



HAT IIApHUPHBIM, HECMOTPSL HA €r0 KOHCTPYKTUBHOE odopmienue. Heobxoaumo,
OJIHAKO, MMOMHHTb, YTO IOCTAHOBKA IIAPHUPOB YBEIMYMBAET MOABUKHOCTH I10-
CTPOEHHOM PacueTHOM MOJENIHM M MOKET MPUBECTH K TOMY, YTO OHA CTAHET Ieo-
METPUYECKH M3MEHseMOi. B 3TOM ciydyae He Bce y3ibl IPUHHUMAIOTCS IIApHUP-
HBIMHU.

Onpeoenenue u 06ocnoganue munog onopuvix 3akpenienut. ONOpHbIE 3a-
KPEIUJIEHUS ONPEAEIISIFOTCS COBMECTHO C y3JIaMHu. Onopbl, KaK U y3JIbl, XapaKTepH-
3YIOTCSI CTATUYECKUMH U KUHEMATHYECKMMHU cBoWcTBaMHu. lllapHupHO-nIOABMXKHAS
OIopa, HAIpPUMEDP, MO3BOJIET COOPYKEHHUIO JBUTATHCS IMAPAUIENIBHO IIOCKOCTH
KA4EeHUS M BpAIlaThCsl OTHOCHUTENBHO MIapHUpa. [103TOMYy B HEll BO3HUKAET peak-
11 — CWJIA, HAIIPABJICHUE U TOYKA IPWIOKEHUS KOTOPOH U3BECTHBI.

B mapHUpHO-HENIOABUKHOM OIIOPE, KOTOpas IMO3BOJSET COOPYKEHUIO Bpa-
IIaThCs BOKPYT IIApHHUPA U MPENSTCTBYET JHOOOMY JMHEMHOMY CMEILEHUIO, BO3-
HUKAaeT peaklys, NpOoXoasdilas yepes mapHup. HarpasiieHue 3TON CUIIbI HE Olpe-
JENAETCs 3aKpeIieHueM. B ToM HampaBieHuH, 0 KOTOPOMY MMEETCSI KOHCTPYK-
TUBHOE TIPEMATCTBUE (3aKPEIUICHKUE), BOZHUKAET YCUJIUE (CHJIa UM MOMEHT). 3a-
HIEMJICHHE, MPENATCTBYIONIEE JTI0OOMY CMELIEHUIO U MTOBOPOTY, XapaKTepU3yeTCs
PEaKTUBHBIMH YCUJIMSMU — CUJIOH 1 MOMEHTOM.

YroObl OIpenenuTh XapakTep 3aKpeIuleHUs, HEOOXOAMMO MpoaHaIU3HpO-
BaTh BO3MOKHOCTb IEPEMEUICHUSI COOPYKEHHUS B OMOpe, OOYCIOBJIEHHYIO KOH-
CTPYKTUBHBIMH CBSI3SIMH. {11 3TOr0 HEOOXOAMMO OTAENIUTh ONOPY BMECTE C ya-
CTBIO COOPYKEHHSI, TPUMBIKAIOIIEH K HEM U YCTAHOBUTH HAIIPABIICHUS CBA3ECH. 3a-
TEM Ha PacYeTHOM CXEME€ C MOMOIIBI0 OMOPHBIX CTEPKHEW OTPAHUYUTH IEpEeMe-
LIEHUS OIOP B COOTBETCTBHUM C MPEMATCTBUSIMU B UX KOHCTPYKIIUH.

31eck, Kak U B y3llax, yuuTeiBaeTcs (opma coopyxenus. Eciu npu nBuxke-
HUU K OIIOpE CEYECHUE CTEPKHSA yBEIWYUBAETCS, TO B HEW CIIELyEeT OXKHMAATh 3a-
LIEMJICHUE, €CIIM YMEHBIIAETCs, TO — LIaPHUP.

Onpedenenue TUHUU 3A2PYAHCEHUS COOPYICEHUS NOCMOAHHOU U BPEMEHHOU
Hazcpyskou. Ha OCHOBHBIE HECYIIME DJIEMEHTBI ONUPAOTCS JPYTHE YAaCTH COOPY-
YKEHUsS, KOTOpblEe MepefaloT Ha HUX Harpy3Ky B BHJI€ COOCTBEHHOIO Beca, Beca
CHETrOBOI'0 MMOKPOBA, 000pYAOBaHUS, JIIOIEH, JEHCTBUS BETPA, TOPMOKEHHS KPAaHOB
U apyrux QaxtopoB. sl pemieHuss OCHOBHOM 3ajauM CTPOUTENIbHOW MEXaHUKH
HET HEOOXOJMMOCTHU 3HAaTh NMPUPOJy HArpy3KH, OHA JOJDKHA OBITh MpEICTaBlICHA
KaK CUJIOBOM (haKTOp, MMEIONIMI 3a/laHHOE HAIpaBJIEHUE, TOUKY MPHUIIOKEHUS U
BEJINYVHY.

[Tone3Ho HAaMETUTH JIMHUIO BO3MOYKHOTO 3arpy>KEHUSI COOPYKEHUS — JIMHUIO
MEPIECHINKYJIAPHYIO HAIPaBJICHUIO HArPy3KU. BenuunHbl Harpy30Kk HOpMHUPYOTCS
(em. CIT 20.13330.2016 «Harpy3ku u Bo3aeHcTBUs»). s ux HaX0xkAeHUS HEOO-



XOJUMO 3HATh PailOH CTPOUTENIbCTBA, HA3HAUCHHE 3/1aHUS U €r0 00OpyI0BaHUE U
JpyTrue ycloBUsl.

Onpeoenenue naumenosanus coopycenus. HauMeHoOBaHHE COOpPYKEHMS
YCTaHABJIMBAETCS B COOTBETCTBUU C KJIACCHU(PHUKAIUEN CTEPKHEBBIX COOPYKEHUM
COOpYKEeHUI — epMbl, OaNKH, pamMbl, apKH UM KOMOWHUPOBAHHBIE COOPYKEHUSI.

IIpogedenue ananuza 2eomempudeckou CmpyKmypbl NONYYEHHbIX pacyem-
HbIX cxem. AHalu3 T€OMETPUYECKON CTPYKTYPhl MPOU3BOJUTCA KaKUM-IHOO CIO-
co00OM, HapuUMep, C TTOMOIIBIO MMPaBUIT 00Pa30BaHUSI )KECTKUX JTUCKOB.

na namozo coopyrcenua yCTaHABIMBAETCS HAUMEHOBAHUE COOPYKEHHUS,
BBITOJIHAETCS] aHAIN3 T€OMETPUUECKON CTPYKTYpHhl. 3aT€M OIPEAEIAETCS U3 KaKo-
ro Marepuajia BBIIOJHAETCS COOpPY’KEHUE, BBIUEPUMUBAETCA €r0 KOHCTPYKTHBHAs
CXeMa, COOTBETCTBYIOIIETO 33JaHHON pacuyeTHOU cxeme, C MpOpabOTKON y3JI0B H
orop.

TpeOoBaHus K NpeACTABJICHUIO M 0)OPMJICHHIO Pe3yJIbTATOB CAMOCTOS-
TeJbHO padoThbI.
PaGota BeimonHstOTCS B cooTBeTcTBUM C [lonmoskeHnem o0 odopmiieHuu
MUCbMEHHBIX paboT B J[BOY.

KpuTtepun oieHKH caMOCTOATEIBbHOI padoThI

= 50-60 6aJ- 61-75 0aJy10B 76-85 0ajL10B 86-100 6a10B
E JIOB (Heyao- | (yaoBjaeTBopH- (xopoiuo) (OTJIMYHO)
ér BJIETBOPH- TeJbHO)
TeJbHO)
Kpurepun Coaep:xkaHue KPUTEPHEB
= Pabora He PaGota Bemmos- | PaGora BeInoiIHEHA. PaboTa BrImoIHEHA B
1
S ( BBITTOJTHEHA HeHa He oyiHO- | He Bce BBIBOBI clie- COOTBETCTBUHU C Tpe-
=
§ s CThIO. BbIBOJBI | aHBI W/MIM 000CHO- | OOBaHUSAMH, aKKypaT-
§ = HE CJIeJIaHbl BaHBI HO, BCE PAacU€Thl IIpa-
v E BUJIbHBIE, Tpaduye-
& -
z 2 CKas 4acTb MPEJICTaB
E 5y JIEHa B MOJIHOM 00BE-
S =
= X Me. BeiBoasl 000cHO-
2
=] & BaHbI
=




(Word. ACAD)

Pabora He IIpencrasnen- [IpencraBnennsie pac- | Pabora npeacrasiena
o Ipe/CTaBIeHa | HbIe PacYEThl HE | YETHI BHIMOJIHEHBI IIO- | B BHJIE OTYETa CO BCE-
E MOCJIEIOBATENb- | CIICOBATEIBHO U CUC- | MU TIOSCHEHHUSIMU U
2 HBI U HE CHCTe- | TeMaTHU3UPOBAHBI. yepTeKaMu
:i MaTtu3upoBaHel | BeimomHena rpagu-
o YecKasi 4yacTh ¢ He-
= OOJIBIITMMHU HET0ué-

TaMu

Pabora ne Odopmiienue Odopmitenue ¢ no- [upoko ucnoan3o-
o odopmiena pYYHOE, YaCTU4Y- | MOLIbIO KOMITBIOTEP- | BaHbI TEXHOJIOTUU
5 HOE UCIONB30- | HbIX TexHosoruit, Ho | (Word. ACAD).
E BaHue nH(op- HeOpexHoe OTcyTCTBYIOT OIINO-
g MAalMOHHBIX KU B IIPEJCTABIIEMOI
Q TEXHOJIOTUI uHpopManuu

OTBeThI HA

BOIPOCHI

Hert oTBeTOB
Ha BONPOCHI

TonbpKO OTBETHI
Ha DJIEMEHTap-
HBIE BOTIPOCHI

OTBeThI Ha BONPOCHI
TIOJTHBIE W/WJIH Yac-
THUYHO TIOJTHBIC

OTBeTHI Ha BOIIPOCHI
IIOJIHBIE, C OIIOPOM HA
IIPUMEPHI U MOSICHE-
HUSIMH




[Ipunoxenue 2

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUNCKON ®EJEPALIUM
denepalibHOE rOCYAaApPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO MTPO(HECCUOHATIBHOTO 00pa30BaHus

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

MNOJIMTEXHUYECKUI UHCTUTYT (IIIKOJIA)
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Jns nucunmnniel «PacuérHoe MoaenupoBaHue 31aHUN U COOPYKEHUI» HC-
MOJIB3YIOTCS CIIENYIOLIME OIIEHOYHBIE CPEJICTRA:

Y CTHBIN OnpoC:

1. CoGecenoranue (YO-1)

[TuceMenHbIe PabOTHI:

1. JTabopaTtopHas padora (I1P-6)

2. PacueTHO-TIpOEKTHPOBOYHASI caMOCTosTeNbHAs padoTa (I[1P-12)

YcTHBIN OnIpoC

Y CTHBIN OMpPOC MO3BOJISAET OIEHUTH 3HAHUS M KPYro30p CTYJICHTa, YMCHHE
JIOTUYECKH MMOCTPOUTH OTBET, BIaJCHUEC MOHOJIOTHYCCKON PEUbI0 M MHBIC KOMMY-
HUKATHBHBIC HABBIKH.

OOyuaroriast (GYHKIIMS COCTOWT B BBISBICHHH JCTAJICH, KOTOPBIC 1O KAKUM-
TO TPUYMHAM OKa3aJMCh HEJIOCTATOYHO OCMBICIICHHBIMU B X0JI¢ YUCOHBIX 3aHITHN
Y IIPU IIOATOTOBKE K 3a4€Ty.

CobecenoBanne (YO-1) — cpeACTBO KOHTPOJIS, OpraHM30BaHHOE KaK CIICIIH-
aJlbHas Oecea mperoaaBaTelis ¢ 00yJaronuMCs Ha TEMBbI, CBsI3aHHBIC C N3y4aeMOi
JTUCIMIUIMHOW, U PAaCCYMTAHHOE Ha BBISICHECHHE 00bheMa 3HAaHWUH 00yJaroIerocs 1mo
OTIpEICTICHHOMY pa3feiy, TeMe, MpoodieMe 1 T.11.

IIucsMenHbIe padoTHI

[TuceMeHHBIN OTBET MpUydYaeT K TOYHOCTH, JAKOHMYHOCTHU, CBSI3BHOCTH W3-
JokeHust MbIcTH. [luchMeHHas MpoBepKa UCIOJIb3YETCs] BO BCEX BUAAX KOHTPOJIS
U OCYILIECTBIISIETCS KaK B ayIMTOPHOM, TaKk U BO BHEAYAUTOPHOH padoTe.

JIabopatopHas pabora (ITP-6) — cpeacTBo ISt 3aKpEIICHUS U PAKTHYECKO-
ro OCBOEHUS MaTepuasa 1o ONpeleIeHHOMY pa3eiy.

PacuyeTHO-TIpOeKTHPOBOUHAS caMocTosATeabHas padora ([TP-12) — cpeactro
POBEPKM YMEHUH MPUMEHSTHh MOJyYeHHBbIC 3HAHUS IO 3apaHee OMPEeeICHHOM
METOJIMKE IS PEIICHUs 3a]a9 UK 3aJaHUi TI0 MOAYITIO WJTH AUCIIUILITNHE.

MeToauueckune PEKOMECHIAIIUNA, OIIPECACTIHAIOIIHE IIPOLECAYPHI OLICHUBA-
HHUA Ppe3yabTaToB OCBOCHHUSA JUCIHMUILIMHDBI

OueHouHble cpeacTBa Il IPOMEKYTOUYHOM ATTeCTAlNH
[IpomexyTouHas arrecranus CTYASHTOB 110 AUCUUILUIMHE «PacuéTHoe Mojie-
JIMPOBAHUE 3[1aHUN U COOPYKEHUI» IPOBOJUTCSA B COOTBETCTBUU C JIOKAJIBHBIMU
HOpMAaTUBHBIMU akTaMu JIBOY u aBnsercs obOs3aTenbHo. Dopma 0TUETHOCTH 11O
JHMCIUILTHHE — dK3aMeH (3-U, oceHHHI cemecTp). DK3aMeH MO TUCHUILINHE BKITIO-
YaeT OTBETHI HAa 2 BOIIPOCA U PELIEHUE MPAaKTHUYECKOM 3amaun. OIUH U3 BOIIPOCOB



HOCUT 001mui xapaktep. OH HampaBlIeH Ha PACKPBITHE CTYIEHTOM 3HAHUIN O0IIKUM
BOIIPOCAM PACUETHBIX CXEM COOpYx eHUM. BTopoit Bompoc kacaercs mpolecca mo-
CTPOEHUS paCUETHBIX cXeM coopykeHuil. [TpakTuyeckas 3amaya KacaeTcsi MOCTPO-
€HUSl pACYETHOM CXEMbl HECYILIEro MOMEPEYHUKA COOPYKEHUS, MPEIACTaBICHHOTO
dotorpadueii.

Meroanyeckue yKazaHus 1o caade 3K3aMeHa

DK3aMeH NIPUHUMAETCS BEAYLIMM IpenoaasaTeneM. @opma npoBeAeHUs K-
3aMeHa (yCTHasi, TUCbMEHHAs U JIp.) YTBEPKIAETCS HA 3aCE€JaHUU JenapTaMeHTa
10 COTJIACOBAHUIO C PYKOBOJMTENIEM B COOTBETCTBHM C paboyeil mporpaMMon Jiuc-
LUTUTUHBL.

Bo BpeMms npoBeseHMs 3K3aMeHa MaruCTpaHThl HE MOTYT IOJIb30BaThCs Te-
Je(pOHOM U HITaprajiKaMu.

Ha sx3amen 3amyckaercs cpasy 8 sk3ameHyrommxcs, Bpems, npenocrasis-
€MO€ MarucCTpaHTy Ha MOJATOTOBKY K OTBETY Ha TEOPETHYECKUE BOIPOCHI, TOJKHO
cocTtaBisATh He Oonee 20 muHyT. [lo MCTeUeHMH NaHHOTO BPEMEHH OH JOJIKEH
ObITh TOTOB K OTBeTY. [locie oTBeTa Ha TEOPETUUECKHE BOMPOCHl MATUCTPAHT BBbI-
IIOJIHSAET MPAKTUYECKOE 3aJJaHUE U B ayJJUTOPHIO IIPUTJIALIAECTCS CIEAYIOIUNA Ma-
ructpanT. OO1iee BpeMs IPOJOKEHHSI K3aMeHa OIPEAEIAeTCs] KOJIMYECTBOM K-
3aMEHYIOIIUXCS] YMHOKEHHOE Ha 20 MUHYT.

[IpucyrcTBue Ha 3a4eTe MOCTOPOHHUX JHI] (KPOME JIUL, OCYIIECTBIISIIOIIUX
MPOBEPKY) 0€3 pa3pelieHus COOTBETCTBYIOMIMX JIUIl (peKTopa JuOO0 MpopeKkTopa
no y4eOHOW W BOcCOUTaTeNbHOW padore, aupekropa IIkoiabl, pyKoBoaUTENS
OIIOIIl unu 3aBemyromero kadeapoil), He momyckaercs. VMHBaiuIpl M auia c
OrpaHUYECHHBIMA BO3MOXXHOCTSMH 3[I0POBbsl, HE MMEIOIINE BO3MOKHOCTH CaMO-
CTOSITEJIBHOTO MEPEABUKEHUS, TOITYCKAIOTCS 3a4ET C COMPOBOKIAOIINMH.

[Tpu mpoMeKyTOUHOM aTTecTaluy 00y4aroIIMMCs yCTaHaBIMBAETCS OLICHKU
«OTJIMYHO», «XOPOILOY», «YTOBIECTBOPUTEIBLHO» U «HEYIOBIECTBOPUTEIHLHOM.

B 3a4eTHyI0 KHMXKKY CTYIE€HTAa BHOCUTCS TOJBKO 3alHUCh MEPBBIX TPEX OIle-
HOK, 3alHCh «HEYIOBIECTBOPUTEIBHO» BHOCUTCA TOJIBKO B 3K3aMEHALIMOHHYIO BE-
noMocTh. [Ipu HesBKe CTyJEHTa Ha 3K3aMEH B BEJIOMOCTH JENIAETCS 3alUCh «HE
SBUJICSI.

Bonpocsl k 3xk3aMeHy
1. Ha yeM CTpouT CBOU BBIBOJBI U 3aKIIOUEHHS O pabOTe COOPYNKEHUU Teopus
coopyxeHuii? Ha yem ocHOBaHa Wean3upPOBaHHAs MOJEIb PEAIBHOTO COOpPYXke-
HUS U KaK OHA HAa3bIBaeTCs?
2.  UYro monoxeHo B OCHOBY MaTeMaTHYECKON MOJeN BHYTPEHHUX CBS3EH pa-
0oudero cocTostHUs J1I000T0 coopyxeHusi? Kak Ha3pIBaeTcss B TEOPUU COOPYKEHUI
IPOLEype MOAEIUPOBAHUS PEATBHOTO COOPYKEHUS?



3. KakoBa Mopens MaTepuana COOpYKEHHM, KOTOPas ONpenessieTcs] KOHIe-
nuen cun? Ha ocHOBaHMM 4ero MOKHO YIPOCTUTH MOJIEIb Marepuana CoOpykKe-
Hui? Kakue CTOpOHBI MOXKHO BBIJIEIIUTH B pACYETHOU cxeme?

4. Kak Ha3bIBaeTCs MaTeMaTUYECKHUN ammapar U MOCJeI0BaTeIbHOCTh BbIUUC-
JIEHUU XapaKTepUCTUK padOUYero u MpeaesIbHOr0 COCTOSIHUI B pacyeTHOM cxeme?

5. Kak MOXHO paccMaTpuBaTh BCIO HCTOPHUIO PAa3BUTHUS U CTAHOBIICHHS TEOPUU
coopykeHuii? KTo oHMM M3 NEPBBIX MPEIJIOKUAI PACUETHYIO MOJEINb apKh (CBO-
na)? KakoBa Oblia 3Ta MOJIEIb?

6. Kakoi1 3Tan pa3BUTHS HayKu O IPOYHOCTHU CBA3aH C UMeHeM HaBbe M 4TO OH
npemtoxui? HYeM XxapakTepusyercs TPETHH 3Tall Pa3BUTHs HAYKU O IPOYHOCTH U
KaK 3TO OTPa3WIOCh B PACUETHON CXEME apKu?

7/.Kakue nBa Buaa mpouecca abctparupoBanust Bol 3naere? Kakue Tumsl ab-
CTpakTHBIX Mozenei Brl 3Haere? KakoBa mocienoBareabHOCTh MOCTPOEHUsT a0-
CTPaKTHBIX MOJEIIEH?

8. UTo Ha3bIBAIOT (PU3NYECKUM 3aKOHOM? UTO MO3BOJIAET BBIPAZUTH (PU3HUECKHIA
3akoH? Kak co3narotest pusnueckue 3akoHbl? M3 yero coctosT pusmueckue 3aKko-
HBbI?

9. Kak 3anuceiBaeTcst JIUHEWHBIN (pusndeckuit snemeHT? KTo ero mpenioxxun?
Kakue BennuuHbl BXOJAT B aneMeHT ['yka? Kak 3anuchiBaeTcs HEJIMHEWHbIN (u-
3U4ECKU 21eMeHT? Kak 3TOT 3JIeMEHT BhIpaskaeTcsi rpaguyecku?

10. Kak BbIpaxkatoTcs BHYTPEHHHE YCWIHMS B Opyce NpsIMOYTOJBHOTO CEYEHUs
IPU CTEIEHHOM HEJIMHEHHOM (u3nyeckum 3aemeHTe? UTo mpencrtaBisieT coOoi
ujeanbHO TacTudeckuit ¢pusmdeckuit anemMenT CeH-Benana? KakoBo ero rpadu-
YECKOE MPECTaBICHHUE?

11. Kakue Buabl (HU3NYECKUX 3aKOHOB BCTPEYAIOTCS B TCOPHUU COOPYKCHUI?
UTto u3 cebs mpeacTaBisieT, U Kak BhITIAIUT nuarpammbl [panarna? Yto u3 ceds
MPEACTABIIAET BSI3KO - YNIPYTUid PU3NYeCKuii 3aK0H?

12. Kakue ¢usnyeckue 3aKOHbBI MCMOJIB3YIOTCS JIi ONUCAHUS CBOWCTB MeTal-
noB? Kakue (usnueckue 3aKOHbI UCTIONBb3YIOTCA ISl OMUCAHUSI CBOMCTB JIpEBECH-
Hb1? Kakue gusnueckue 3aKkoHbl UCHOIb3YIOTCS JJIsl ONMCAHUSI CBOMCTB rpyHTa?

13. YUTto mo3BoisA0T reoMeTpuueckue runoTe3sl? UTto o0s3aTeIbHO HEOOX0IUMO
IIPOBEPATH NPH UCIOJB30BAaHUU N€OMETPUYECKHUX rumnote3? UTo Ha3pIBarOT mepe-
MeneHussMu? Kak pa3zinndaroTcst nepeMeIleHtsl Py pacuyeTe COOPYKEHHM?

14. Yto mo3BOJIIET MPUMEHEHHE TUIIOTE3bl O MAJIbIX MepeMenieHusix? Yto Heoo-
XOJIMMO YYUTHIBATh B PacueTe COOpPYKEHHH, €Clii epeMEIICHUs SIBISIOTCS 00Jb-
muMu? Kakue nepeMelneHuss Ha3plBalOT CYIIECTBEHHBIMHU? Kak paccunThIBarOTCS
COOPY’KEHHS, B KOTOPBIX BO3HUKAIOT CYIIECTBEHHbBIE IEPEMEIICHHUS?



15. K uemy npuBOAUT TUIIOTE3a O IUIOCKUX CEYEHHUSIX JUIA CTEPKHEU C TOUKHU
3peHus pacuera? K uemy npuBOIUT runoresa o nNpsMoil HeaehopMupyemMoil Hop-
MaJM i IUTACTUH U 000JI0UEK C TOUKU 3peHus pacyera?

16. KakoBbl mpenensl NPUMEHUMOCTH HWH)XEHEPHBIX METOAOB OINpPEAEIICHUS
HaANpsDKEHUH 711 n3rubdaemMbIx 31eMeHToB? KakoBbI mpezennbl MPUMEHUMOCTH HH-
YKEHEPHBIX METOJOB ONpPENENICHUs HANPSLKEHUM Ul CKAThIX M PACTSHYTBIX 3Jie-
MEHTOB?

17. JIns 0oAHOTO M TOTO K€ CTEPKHEBOTO COOPYKEHMS CKOJIBKO PACUETHBIX CXEM
MOKHO 00pa3oBarb? Kakue 351eMEHTBI pacue€THBIX CXEM CTEP)KHEBBIX cHCTeM Bbl
3HaeTe?

18. Uro Ha3zwiBatoT rabaputoM? Kakoi rabapuT MCHONb3yeTCs I CTEpIKHEH?

Kaxkoil 3;ieMeHT coopyXeHHsl cuuTaercs crepxHeM? Kakue aieMeHThl co-
OpPY>KEHHSI MO>KHO MPUHATH 32 CTEPKEHDb U MPU KAKUX YCIOBHIX? MOXKeT 11 OBbITH
CTEP>KHEM TIPYIIIA AIEMEHTOB U MTPU KAKUX yCIOBUAX?

19. YUem onpenensiercs HaumeHoBaHue crepxHs? IIpuBenure knaccudukanuio
crepxHeit? Kakue cTOpoHBI pac4eTHOM CXEMbl OTOOpaXaroTcsl B KilacCU(PUKAIIU
CTEpIKHEM?

20. Yro Ha3pIBarOT y31aMu? Ha 0OCHOBaHMM 4€ro OLIEHUBAETCS KAYECTBO Y3JI0B?

[IpuBenure knaccupuKaUoo MApPHUPHBIX y3710B. Ha Kakue rpymibl MOKHO
pa3zenuTh WapHUpHbIE y371bl? Kakue mapHUpbl OTHOCSTCS K KOHCTPYKTHBHBIM
HIAPHUPHBIM COETUHEHUAM?

21. Kakue mapuupsl Tperus. Bol 3HaeTe? Kak BBIMOIHSIOTCS U TIIe UCHOIB3Y-
10TCs apHUpbl TpeHua? Kakue miactuyeckue mapHupsl Bol 3HaeTe? Kakue
mapHupsl Bel eiie 3HaeTe?

22. Kak oneHuBaeTcs KauecTBO KecTKoro coenuuenus? Kakue Brl 3HaeTe KOH-
CTPYKTHUBHbBIE *ecTKkne coennHeHus? Kakue Bbl 3HaeTe pacueTHBIE )KECTKHE CO-
eIUHECHUA?

23. YTOo BO3HMKAET B MOHOJIUTHOM CONPSDKEHUU JIBYX CTEPKHEM IO MPSMbBIM
yriaom? YTo HEOOXOIMMO CAeNaTh ISl CHATUS KOHLIEHTPAUMU HANpsHKEHU B yT-
ny?

24. Kaknue BO3MOXHBI IIOCTAHOBKM 3a/1a4d MOCTPOECHMSI PACUETHBIX CXEM CO-
OopyXeHMI? M3 KakuX 3TanoB COCTOUT MPOLECC MOCTPOCHUS PACYETHBIX CXEM CO-
OpY>KEHHI1?

25. Yrto BKIIIOYAET B ceOsl 3Tal MOCTPOCHUS KOHCTPYKTUBHOM CXEMbI HECYLIUX
aneMeHTOB? UTO Takoe «HECYIIUM MOMEPEUHUK»?

26. Yro BKIIOYaAeT B ce0s 3Tan 000CHOBAHHOE OIpE/IENIEHUEe CTepKHEN, HaX0Xk-
JICHUE O4YepTaHUs UX oceit?



27.Yro BKIOYAET B ce0s ITan OHpesesieHHe Y3J0B U 000CHOBaHHE CIOCOOOB
COEMHEHMSI CTep KHEN B HUX? UTO BKIIOYaeT B ceOsl 3Tall onpezesieHue 1 000CHO-
BaHUE TUIIOB ONIOPHBIX 3aKPETICHUI?

28. Uto BKIIOYAET B ceOsl 3Tall ONpPENEICHUE JIMHUU 3arpyKEHHsI COOPYKEHHUS
MOCTOSTHHOW U BpeMeHHOU Harpy3koit? UTo BkirouaeT B ceOs dTam ompezesieHue
HAaMMEHOBaHUA CcoOpyxeHua? UTo BKiIro4aeT B ceOsd 3Tal MPOBEACHHE aHAIU3a
T€OMETPUYECKON CTPYKTYPBI ITOJIYYEHHBIX PACUETHBIX CXEM?

Tpemuit éonpoc ounema: J{ns 3amanHoro Ha (ororpaguu COOpyXKEHHS MO-
CTPOUTH BO3MOXHbBIE BAPHAHTBI PACUETHBIX CXEM U O0OCHOBATH ITH BapUAHTHI

KpuTtepun BpicTaB/IeHNsI OLEHKH MATHCTPAHTY HA JK3aMeHe
K skx3ameny pomyckaroTcsi 00y4aromuecs, BHIMOJIHUBIINE porpaMmy o0y-
YEHUSI MO JUCHUIUIMHE U TPOILIE/IIINE BCE 3TAMbl TEKYIIECH aTTECTAllUH.

Ouenka TpebdoBanus K c)OpMHPOBAHHBIM KOMIIETEHIHAM
MarucTtpaHT 1nokasan pa3BEpHYTBIM OTBET, IPEACTABIIOLINN CO-
«OTJIMYHO» 0011 CBsI3HOE, JIOTMUYECKOE, II0CIEI0BATEIbHOE PACKPBITHE TOCTAB-

JIEHHOT'O BOIpOCa, IIUPOKOE 3HaHUE JuTeparypbl. OH 0OHAPYXKUIT
NOHUMaHUE MaTepHuana, OOOCHOBAaHHOCTh CYXKICHHUH, CHOCO0-
HOCTb HNPUMCHHUTH IMOJTYYCHHBIC 3HAHWSA Ha IIPAKTUKEC. I[OHYCKa-
IOTCSI HEKOTOPBIE HETOYHOCTH B OTBETE, KOTOPHIE CTYIEHT HC-
IpaBIAeT CaMOCTOATENbHO. lIpakTHdeckyro 3ajady pemwn Moi-
HOCTBIO C IOIPOOHBIM 0OOCHOBAHNEM MPUHSTHIX PEIICHUH.

«X0pouIo» MarucTtpaHT mokasana OTBET, IPEACTaBIIAIOUINI cOO00H CBS3HOE,
JIOTMYECKOE, IMOCJIE0BAaTEIbHOE PACKPBITUE IOCTABIEHHOIO BO-
mpoca, JOCTaTOYHOE 3HaHue JuTepaTypbl. OH 0OHAPYXWJI MOHU-
MaHHe Marepuana, OOOCHOBAHHOCTb CYXKJIEHHH, CIIOCOOHOCTH
MNPUMCHUTDH MMOJTYYCHHBIC 3HAHUA HA IIPAKTUKE. I[OHyCKaIOTCﬂ HE-
KOTOpbIE HETOYHOCTH B OTBETE, KOTOPBIE CTYACHT UCIPABIISAET Ca-
MocTosTeNbHO. [IpakTHuecKyro 3aaady pemmus MOJHOCTBIO C He-
KOTOPBIMHM HETOYHOCTSIMH.

«YHAOBJIETBOPUTEJIBHO» MaructpaHT oOHapyXKMBaeT HE3HAHUE HEKOTOPBIX MPOOIIEM, CBsI-
3aHHBIX C U3YYE€HHEM BOIPOCA, JOMYCKAaeT HEKOTOpble OLUIMOKU B
OTBETE, HEYBEPEHHO M3JlaraeT Marepuai. JlaHHas OLlEeHKa Xapak-
TEPU3YET HEJOUYETHI B IOATOTOBKE CTY/IEHTa, KOTOPBIE HE SIBIISAIOT-
Csl CEpbE3HBIM IPEMATCTBUEM K YCIEHIHON MPOo(ecCHOHANbHON U
Hay4HOU JieATenbHOCTH. [IpakTnyeckyro 3afady pemmil He BIIOJIHE
YBEPEHHO JIONYCTUJI HE3HAYUTEJIbHBIE ONTHOKH.

«HEeY/IOBJIETBOPUTEJIBHO» | Maructpant oOHapyXUBaeT He3HaHUE OOJbIIeN YacTH mpodieMm,
CBSI3aHHBIX C M3yYE€HUEM BOIPOCA, JOMYCKAaeT OUIMOKU B OTBETE,
HCKaXaeT CMBICI TEKCTa, OECIOpAI0YHO U HEYBEPEHHO H3JIaraer
Marepuan. JlaHHas OLlEHKa XapaKTepHU3yeT HEJOCTATKH B IOJATrO-
TOBKE CTYACHTA, KOTOPBIE SBIISIOTCA CEPHE3HBIM IIPEIATCTBUEM K
ycremHoi npodeccuoHanbHOM M HayyHOU aedrenbHocTH. [Ipak-
THYECKYIO 3a/1a4y He PELIMI, TOMYCTUI 3HAUYUTEIbHbIE OIMIHOKH.




OneHo4HbIe cpeacrea aJid Telcymeﬁ arTrecranmun

Tekymiass aTTectanys CTYIEHTOB MO AMCIMILIMHE MPOBOJUTCS B COOTBET-
CTBHUH C JIOKAJIbHBIMH HOpMAaTUBHBIMH akTamu [IBDY u sBisercsa o0g3aTenbHOM.

Texymas arrectausi MPOBOAUTCS B OpME KOHTPOIBHBIX MEPONPUITUI (CO-
OecenoBaHus, J1abOpPaTOPHBIX PabOT, CaAMOCTOSITEIBHBIX PabOT) MO OLICHUBAHUIO
(bakTHUeCKUX pPe3yJbTaTOB OOYyYEHMsI CTYICHTOB U OCYILIECTBIIAECTCS BEIYIIUM
MPENo/IaBaTeIeM.

OObeKTaMu OLICHUBAHUS BBICTYIIAIOT:

— ydeOHasi JUCIHUIUINHA (AaKTUBHOCTh Ha 3aHSATHUSX, CBOEBPEMEHHOCTD BBITIOJI-
HEHUS PAa3IMYHBIX BUOB 33JaHUM, MMOCEIIAEMOCTh BCEX BHJIOB 3aHATUHU IO aTTe-
CTYeMOU AUCIUILIIUHE);

— CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHUN;

— YpOBEHb OBJIQJICHUSI MTPAKTUYECKUMH YMEHUSMHU M HaBBIKAMHU O BCEM BH-
JaM y4yeOHOM paboThI;

— pe3yJbTaThl CAMOCTOSITENIBHON pabOTHI.

CocTtaBnsercss KaJeHIAPHBIN TJIaH KOHTPOJIbHBIX MEPONPHUATHI MO AUCIIH-
wmHe. OleHKa MOCemaeMOCTH, aKTUBHOCTH OOYyYalolIuXcs Ha 3aHSATHAX, CBOE-
BPEMEHHOCTH BBITIOJTHEHUS PA3IMYHBIX BUJOB 3aJaHH BEAETCA Ha OCHOBE JKypHa-
Ja, KOTOPBIM BEET MpernoiaBaTeb B TeUeHUE Y4eOHOTO ceMecTpa.

Bonpocsl aj151 cobecenoBanmsi / yCTHOTO Onpoca
Paznen 1.

1. Ha uem cmpoum c6ou 661600bl U 3aKII0UEHUs O pAOOMe COOPYICEHUL Meo-
pust coopyacerun?

2. Ha uem ocnosana uoeanuzuposannas mooeib peaibHo20 COOPYHCEHUS. U KAK
oHa Hazvieaemcs?

3. UYmo nonosiceno 6 0CHOBY Mamemamuieckol Mooeau GHYMPEHHUX CBs3ell
paboye2o cocmosaHus 106020 COOPYI*HCEHUA?

4. Kak nHazvieaemcs 6 meopuu coopyicenuii npoyeoype Mooeiupo8aHus pe-
ANLHO20 COOPYIHCEHUA?

5. Kakoea modenb mamepuana coopysiceHull, KOmopas onpeoesemcs KoHyen-

yuetl cun?

Ha ocnosanuu ue2o modHcHo ynpocmums Mooeb Mamepuaia coopy#CeHuu?

Kaxue cmoponwl moodicho evioenums 6 pacuemnou cxeme?

8. Kak mooicHO paccmampueams 6Cro UCHOPUIO pA36UMUsL U CIMAHOBIEHUS
meopuu CoOOpyHCeHUu?

9. Kmo oonum u3 nepsvix npeonoxicun pacuemuyro mooensv apxu(ceooa)? Kaxo-
8a bvlna sma mMooens?

10.Kmo npeonosicun uempexzgeHHy0 pacuemuyro cxemy ceooa?

11.Kaxoe mamemamuueckoe onucanue pacuema ceooa npeonodicui Kynou?

12.Kaxoti sman pazgumusi HayKu 0 NPOYHOCMU NPEOCMABIIAIU PACCMOMPEHHbLE
pacuemuvie cxemvl apku (c600a)?
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13. Kaxkoti aman pazeumus HayKu 0 npouHocmu céa3au ¢ umenem Hagve u umo
OH npeonodicu?

14. Yem xapaxmepusyemcs mpemuii Sman pazeumus HaAyKu 0 NPOYHOCMU U KAK
MO OMPA3ULOCh 8 PACUEMHOU cXxeme apKu?

15.Kaxue osa suoa npoyecca abcmpazuposanus Bol 3naeme?

16.Kakue munwvl abcmpaxmuwvix mooenei Bol 3nHaeme?

17.Kakosa nocrnedosamenbHocms nOCMpoeHUs AOCMpaKmusix mooeneu?

Paznea 2.

Ymo uaswiearom guzuueckum 3aKoHom?
Ymo nossonsiem gvipazums guzuneckuii 3aKkon?
Kax cozoaromces puzuuecxue 3axomnvi?
U3 ueeo cocmosam gusuyeckue 3axoHwvl?

5. Kak 3anucvieaemcs aunetinvlll puzuueckuti snemenm? Kmo ezo npeono-
orcun?

6. Kak 3anucvieaemcs Henuneunsli usuueckuti anemenm? Kaxk smom sine-
MeHm gvipadicaemcs epaguiecku?

7. Umo npeocmasnsiem coboli u0eaibHoO NIACMUYECKULl Pu3ULecKull d1emMeHm
Cen-Benana? Kaxoso ezo epaghuueckoe npedcmasnenue?

8. Umo naszvieaemcs naacmuseckum wapHupom?

9. Kakue 8uovl puzuneckux 3aKoH08 8CMpedaromcst 8 meopull CoOpYHCeHUl?

10. Ymo coboui npeocmasnsem u kax @viensioum ouazpammol Ilpanomns?

11. Ymo coboui npedcmasnsem 8s13xo - ynpyutl puauuecKuii 3aKou?

12. Kax onpedenumsv pamxu ucnoiv308anus Qusuieckux 3aKkoHo8?

13. Kax paznuuaromes cmpoumenvhble Mamepuaivl no huauKo-mexaHuieckum
ceoucmeam?

14. Ymo no3zeonsiom ceomempuyeckue cunomesvi?

15. Umo obs3amenvio HeobX00UMO nposepsims npu UCHOAb30BAHUU 2eOMEMPU-
yeckux eunomes?

16. Ymo nazwisarom nepemewenuamu? Kax paznuuaromes nepemewenus npu
pacueme coopydceHut?

17. Ymo nozeonsem npumenenue cunome3swvl 0 Maiblx nepemeujequsx?

18. Om uezo 3asucum u uem onpedensemcs opma u302Hymou 0Cu NPOCMo
oanxku?

19. YUmo neobxooumo yuumsieams 6 pacueme cOOPYI*HCEHUU, eClu nepemeujeHus
ABIAIOMCS OONLUUMU?

20. Kakue nepemewjerus Ha3vl8aom cyuecmeeHHbiMu?

21. Kak paccuumui8aromes COOpysHCcetust, 8 KOmopvix 603HUKAIONM CYUeCMBEH-
Hbvle nepemeweHus?

22. K uemy npugooum cunome3sa o njioCKUX cedeHusx Ojisi CmepICHel ¢ MOUKU
3penus pacuema?

23. K uemy npueooum eunomesa o npamou Hedeghopmupyemou Hopmaiu O
naacmuH u 000J104eK ¢ MOYKU 3penus pacuema?

24.Kaxkoebvl npedenvl npuMeHUMOCmU UHIHCEHEPHBIX Mem0o008 ONpeoeneHus
HanpsidiceHull 015l U32UOAeMbIX I1eMeHMO8?
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25.Kaxoevl npedebl npUMEHUMOCIU UHHCEHEPHBIX Mem0o008 OnpeoeieHUs.
HANPSNCeHUl OJIsl CHCAMBIX U PACISAHYMbIX INeMEHMO8?

26.Kax ompasicaemcest ceomempuueckasi CmopoHa pacuyemuoll cxemol 8 Hazpy3-
ke?

Pazpmea 3.

1. /[ns 00HO20 U mo20 dHce cmepIHCHEBO20 COOPYIHCEHUS CKOILKO PACYEMHbIX
cXxeMm MOJHCHO 00pazoeamu?

2. Kaxue snemenmul pacuemuuix cxem cmepoicrhegvlx cucmem Bui 3naeme?

3. UYmo nasvigarom cabapumom? Karxoii cabapum ucnonv3yemcs ons cmepoic-
Heu?

4. Ymo nossonsiem npumeneHue 2unomesvl 0 MAalblx nepemeujeHusx?

5. Kakou 21emenm coopyicenus cCaumaemcs CmepicHem?

6. Kakotl a1emenmuol cOOpYHCEHUsI MOIHCHO NPUHAMb 3a CIEPIHCEHb U NPU KAKUX
yenosusax?

7. Moowcem u 6b1mb NPUHAMA 30 CMEPIHCEHD SPYNNA DTIEMEHMO8 COOPYIHCEHUS.
U NpU KaKkux ycioeusx?

8. UYem onpeoensemcs naumenosanue cmepaicia? llpuseoume kraccuguxayuio
cmepoicHeu?

9. Kaxue cmopoHbl pacuemHou cxembl 0MoOPaXCaAomcs 8 Kiaccugurayuu
cmepoicren?

10. Ymo nazviearom yziamu?

11. Kak mooicho pazoenumsv wapHupHwle y3/ivl?

12. Kax mooicro pazoenumv KOHCMPYKMUBHbIE WAPHUPHbLE COeOUHEHU?

13. Kaxue wapnupovl mpenus. Bol 3naeme?

14. Kak svinonusawomes u 20e UCno1b3y0mcs WapHupvl mperus?

15. Kakue nnacmuuecxue wapnupsl Bol 3naeme?

16. Kaxue wapnupol Bul ewje 3nHaeme?

17. Ilpuseoume xnaccuguxkayuro wapHUpHoix 31087

18.Kax oyenusaemcs kawecmeo sHcecmro2o coeOuHenus?

19. Kakue Bovl 3naeme KoHCmpyKmusHbvle dcecmrue coeoOuHeHus?

20. Kakue Bol 3naeme pacuemmuule yxcecmrue coeOuHeHus?

23. Umo 6o3nuxaem 6 MOHOIUMHOM CONPIA’CEHUU O8YX CIMEPIHCHEU NOO NPAMbIM

yenom?

24.9mo neobxo0umo coenamo 05l CHAMUS KOHYESHMPAYUU HANPSAHCEHULL 8 Yery?

Kpurepuu oueHuBanust

Onenka TpebdoBanus

«324TEHO» MarucTpaHT rmoka3a pa3BepHyThIi OTBET Ha BONIPOC, OOHAPYKUIT
MMOHMMaHKUEe MaTeprasa, 0O0CHOBAaHHOCTh CYX/I€HUN, HETOYHOCTH
B OTBETE UCIIPABJISIET CAMOCTOSITENIBHO.

«He 324YTEeHO0» MarucTtpaHT 0OHapyKUBaeT HE3HaHUE BOIIPOCA, HEYBEPEHHO U3-
JaraeT OTBET.




