MUHHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIN

dezepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUS

«/lanbHeBOCTOUYHBIN (QeaepaabHbIil YHUBEPCUTET)
(IBDY)

NHXEHEPHAS IIKOJIA

0,5 /((YT”BE

._./

AO»
kageapoi
CHCTEM 3JaHHH H COOPYKCHUH

«COI''TACOBAHO»
PykoBogutens OI1

TerorazecHa0XXeHUe U BEHTUIIALAN
HN.A. Xypmuiosa

«11» urons 2019 r.

o, £ %

_ 3agc1yleL1
s ﬁ'ﬁ}'x‘ehcpﬂgj

N\ 96 KoG3aps A.B.
.«H»mS 2019 .

PABOYAS ITIPOT'PAMMA YUYEBHOM JUCHUILIVHBI
OcoOGeHHOCTH MPOEKTHPOBAHUS Ta30IIPOBOIOB U3 MOJIMITHIEHOBBIX TPYO
Hanpagienune noarorosku 08.04.01 Ctpoure/ibcTBo
MarucTepckast mporpaMma
«TemnorazocHabxeHne U BEHTUIISILIHSD)
dopMa NOATOTOBKYU OYHAS

Kypc 2 cemectp 3

nexkuun 18 wac.

MpaKkTUYeCKue 3auaTus 36 yac.

nmabopaTopHbie padoTel 0 Jac.

B TOM 4Hcie ¢ ucnojib3zoBanueM MAO jek. 6 /np.12 /mab. wyac.
BCEr0 YacOB ayJAUTOPHON HArpy3ku 54 Jac.

B TOM 4MciIe ¢ ucnons3oBanneM MAQO 18 dac.
camocrosTeabHas padota 90 wdac.

B TOM YHCJIC Ha TIOJITOTOBKY K 9K3aMEHY _ 4ac.
KOHTPOIIbHBIE PA0OTHI (KOJIHYECTBO)

KypcoBas paboTa / KypCcOBOU MPOEKT 3 ceMecTp
3a4yeT 3 cemecTp

9K3aMEH ceMecTp

Pabouas mporpamMma coctaBieHa B COOTBETCTBUU C TPeOOBaHUAMHY (peiepaabHOr0 TOCYIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHJAPTa BBICIIETO 00pa30BaHU, YTBEPKISHHOTO TpUKa3oM MUHHCTEpCTBA
obpazoBanus u Hayku P® ot 31 mas 2017 r. Ne 482.

Pabouas nmporpamma obcyxaeHa Ha 3aceqanuu kKadenpsl MHXEHEPHBIX CHUCTEM 3JIaHUH U COOPYXKEHHIA,
npoTokosn Ne 9 ot « 11 » _ mrouga 2019 .

3aBenyromuii (ast) kadeapoii, noueHt Koo3aps A.B.
CocraBuTens (JI1): KaHJ. TEXH. HAyK, HoIeHT, Ko63aps A.B.



Oo0opoTHas cTopoHa THTYJIbHOrO Jucta PITY ]I

I. PaGouasi nporpamMMa nepecMOTpeHa Ha 3acelaHuH Kadeapbl:

[IpoToxkoi oT « » 20 1. Ne

3aBeayronuii Kaenpoi

(moxmuce) (N.0. ®amunus)

I1. PaGouyas nporpaMma nepecMoTpeHa Ha 3aceJaHUH KaeaApsl:

IIpotokomn oT « » 20 1. Ne

3aBenyrommii kadeapoit

(Tmoamucs) (1.0. ®amwmus)



AHHOTAIUA JTNCHUTIJIMHBI

«OCco0eHHOCTH TPOEKTHPOBAHUS I'a30MPOBOA0B U3 MOJHITHICHOBBIX TPYO»

Hucuumuinaa ~ «OCOOEHHOCTH ~ TPOCKTUPOBAHMS  Tra3oNpoOBOJIOB U3
MOJIMATUJICHOBBIX TPyO» TMpeAHa3HAayeHa i CTYACHTOB, OOYYaronIuxcs 10
HanpasiaeHuto noaArotoBku 08.04.01 CtpoutenbCTBO, MarucTepckas Imporpamma
«TennorazocHa®xeHUE U BEHTUIISALIS.

JuciuniHa BXOAWT B BapUATUBHYIO YacTh Oyoka 1 Jucuumnimuael (MOmyn)
y4eOHOro miaHa, sBisieTcs oOsizarenbHOM aucuumuinHon (uuaexkc b1.B.OJL.6).
OO6miast Tpy10€MKOCTh JUCHUIUIUHBI COCTABIIACT 4 3a4eTHbIE eAMHUIIbI, 144 yaca, B
TOM uwucie:18 wyacoB nekuui, 36 YacoB NpakTUYECKUX 3aHATHH, 90 yacos
CaMOCTOSITeNIbHOM paboThl. DopMa KOHTPOJSL — 3a4eT, MPeayCMOTpeHa KypcoBas
pabora. JIuCIMIUIMHA U3y4aeTcs B TPETHEM CEMECTPE Ha BTOPOM Kypce.

CryneHThl 111 U3y4YeHUS! U TIOHUMAaHHSI OCHOBHBIX IMOJIOKEHUN JUCIUILIIMHBI
«OCOOEHHOCTH MPOEKTUPOBAHUS Ta30MNpPOBOJOB M3 MOJUAITHICHOBBIX TPyO»
JIOJKHBI YCBOUTD CJICYIONTUE JUCIUTUIMHBI (PyH/IaMEHTAIbHBIX HayK: «MexaHuka
KUJIKOCTH W Ta3oB»; «CompoTuBieHue wmarepuaioBy; «CTpOUTENbHbBIC
matepuanb»; «['a3ocHabxkenue»; «l'eHepaTopbl TEMJOTHI W  ABTOHOMHOE
TETJIOCHA0KEHUEY.

Heabo mucnumianabl «OCOOEHHOCTH MPOCKTUPOBAHMS Ta30MPOBOJIOB U3
MOJIUATUIICHOBBIX TPYO» A61semcs: MPUOOPETEHHE CTYACHTAMH CUCTEMAaTUYECKHUX
3HAaHUW B 00JaCTH  CceTeld  raszopachpefielieHus U ra3onorpedieHus,
MPOCKTUPOBAHMUS, CTPOUTEIIHCTBA U HKCILTyaTallMKU Ta30BbIX CETEH.

3ajaum TUCUMIJIMHBI:

e ll3yyeHue COBpPEMEHHBIX CHOCOOOB  MPOKJIAIKH  MOJUITUIICHOBBIX
TpyOOTIIPOBOIOB Ta30BBIX CETEH M OCOOCHHOCTEN UX MPOEKTUPOBAHUS.

o [IpakTHueckoe HCMOIB30BAHME NPODECCHOHATBHBIX MPOTPaMM ISt

WHKCHEPHBIX PACUETOB Ta30BBIX CETEH U rpaduueckux padoT.



e OcBoeHHE METOAMKH TPOCKTHUPOBAHUS  PACIPEACTUTEIBHBIX CETeH
ra3opacrpenesieHus M Ta30MoTpeOIeHUAN3 MOJUITUICHOBBIX TPYO C ydeToM
TpeboBaHM 3HEProd(HPEKTUBHOCTU U HATEKHOCTH.

JUis yCHemmHoro u3y4yeHus: AUCUMILTUHBI «OCOOCHHOCTH MPOEKTUPOBAHUS
ra3o0npoBOJIOB U3 TMOJIMATHICHOBBIX TPyO» y O0Oydaroumxcsi IOJKHBI OBbITh
c(hOpMHUPOBAHBI CIEAYIONINE MPEIBAPUTEIbHBIC KOMICTCHITHH:

- CIIOCOOHOCTh HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHMIUIMH B MpOo(ecCHOHANbHON  JIESATENbHOCTH, NPUMEHATH  METOJbI
MaTeMaTHYeCKOT O aHanmm3a u MaTeMaTH4eCKOTO (KOMITBIOTEPHOTO)
MOJIEIIMPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIICA0BAHMS;

- CIIOCOOHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpoOieMm,
BO3HUKAIOIIUX B XO0/A€ MNPOPECCHOHATBHON NEATENbHOCTH, IpPUBIICYb UX IS
pelIeHHs] COOTBETCTBYIOUIHIA (PU3UKO-MaTeMaTHYECKUH armapar;

- YMEHHME UCHOJb30BaTh HOPMATHBHBIE TIPABOBbIC JOKYMEHTHI B
npodeCCHOHATILHON JIeATCIIbHOCTH;

- 3HaHWE HOPMATHBHON 0a3bl B 00JaCTH WHXXEHEPHBIX W3BICKAHUM,
IOPUHLIMIIOB MPOEKTUPOBAHMS 3HaHUM, COOPY>KEHUH, HHKEHEPHBIX CHCTEM U
000py10BaHNs, INIAHUPOBKH U 3aCTPOMKU HACEIEHHBIX MECT;

- CIIOCOOHOCTH y4YacTBOBaTh B NPOEKTUPOBAHWU W HU3BICKAHUU OOBEKTOB
npodeccHoHanbHOM NeITeTbHOCTH;

- BIAQJICHHE  TEXHOJIOTHEH, METOAaMH  JOBOJAKA M  OCBOCHHS
TEXHOJOTHYECKUX TPOIECCOB CTPOUTEIBHOTO TPOU3BOJACTBA, OJKCIUTyaTalllH,
o0CITy’)KMBaHUSl 3/1aHUll, COOpPYKEHUH, HWH)XEHEPHBIX CHUCTEM, IPOU3BOJCTBA
CTPOUTENBHBIX MaTePUaJIOB, U3CIHNIA U KOHCTPYKIIUH, MAIlTUH U 000Dy I0BaHMUS;

- CHOCOOHOCTh BECTH MOATOTOBKY JOKYMEHTAlMM [0 MEHEIKMEHTY
Ka4yecTBa U TUIOBBIM METOJIaM KOHTPOJISI KaueCTBA TEXHOJOTHUYECKUX IPOILIECCOB
Ha MPOU3BOACTBEHHBIX YYacCTKaxX, OpPraHU3alMI padOyux MECT, CIIOCOOHOCTh
OCYIIECTBIISITh TEXHUYECKOE OCHAIICHHWE, pa3MelIeHHe U  00CIyKUBaHHE

TCXHOJIOTHYCCKOI'O 06OPYI[0B8HH$I, OCYHICCTBJIATL  KOHTPOJIb CO6J'IIOI[€HI/I$I



TE€XHOJIOTUYECKON JMCUUIUIMHBI, TPeOOBAaHUM OXpaHbl TPyJda U 3KOJOTMYECKOU
0€30I1aCHOCTH.

BrleykazaHHble KOMIIETEHIIMHA TPUOOPETAIOTCS PYU OCBOEHUU CJIIETYOLIUX
mucuuminH - OakanaBpuara:  CompoTruBieHue MatepuanoB; CTpOHUTENbHBIC
matepuansl;  ['azocHabGxkenue;  ['eHepaTopbl ~ TEMJIOTBI M aBTOHOMHOE
TEIUIOCHAOKEHUE.

[Tnanupyemble pe3ynbTaThl OOyuY€HHUS IO JAHHOW AUCLUUIUIMHE (3HAHUS,
yMEHUS, BJIAJCHUS), COOTHECEHHbIE C IUIAHUPYEMBIMHU pE3yJibTaTaMU OCBOECHUS
o0pa3oBaTeNbHOM  MPOTPaMMBbI,  XapaKTepU3YIOT  ATambl  (POPMUPOBAHUSA

CIEAYIOITUX KOMITCTCHITUH:

Koa u dopmyaupoBka
A U (popmy.aup Jtanbl POPMHUPOBAHUS KOMNETEHINH

KOMIIeTeHIIUU
OIIK-2 METO/IbI MaTEMaTUYEeCKOT0 aHaJIN3a U
Cnocoben MaTeMaTHYeCKOro (KOMITbIOTEPHOT0) MOCINPOBAHUS,
aHaI3npoBate, Suacr TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO
KpPUTHICCKH UCCJICI0BAaHMS.
OCMBICITUBATh U
TPE/ICTABIIATD OCYIIECTBIISATh TIOUCK, XpaHEHHE, 00pabOTKy M aHaJH3
MHDOPMALIHIO, nHpopMallMi M3 Ppa3IMYHBIX MCTOYHHUKOB U 0a3
OCYILECTBIIATH OUCK Ymeer JAHHBIX, MPEICTABIATh €e B TpedyeMoM dQopmare ¢
HAYYHO-TEXHHYECKOH UCTIOJIb30BAHUEM HH()OPMAIMOHHBIX, KOMIBIOTEPHBIX
uHpOpMALHH, Y CETEBBIX TEXHOJIOTHI.
npUuOOpETaTh HOBBIE UH(QOPMAILIMOHHBIMU ~ TEXHOJIOTUSIMHM, METOAAMH U
3HaHHUS, B TOM YHCIIE C cpencTBaMu cbopa, oOMeHa, XpaHEHHUs U 00paboTKU
HOMOMIBIO Bnaneer | madopmannu, HaBbIKamMH pabOTBI C KOMITBIOTEPOM,
MH(GOPMaLIMOHHBIX KaK CpPEJICTBOM YIIpaBJICHHs HHPOpMAIIHEH.
TEXHOJIOTUH

OIIK-4 Cnocoben
HACTIOIB30BATh U

HOpMaTHBHYI0 0a3y B  00JacTH  HMH)XEHEPHBIX
M3BICKAaHUM, MPUHLUIIOB NPOEKTUPOBAHUSA 3[1aHUU,

3Haer .

paspabatbiBath COOpY KEHHUH, UHXEHEPHBIX CHCTEM U 00OPYIOBAHHS,
IIPOEKTHYO, b

IJIAHMPOBKHU M 3aCTPONKH HACEIEHHBIX MECT.
PacropsAUTEIbHYIO
JOKYMEHTAIHUIO, a Vaeer HICIIONIb30BaTh HOPMATUBHbIE NPABOBBIE JOKYMEHTHI B
TaKKe y4acTBOBAThb B npoecCHOHATLHOM 1eATeTbHOCTH.
paspaborke CHOCOOHOCTBIO ~ OCYLIECTBJIATh IOMCK, XPaHEHHE,
HOPMATHBHbIX 00paboTKy W aHanmu3 HMH(GOPMALMU K3 Pa3IUYHBIX
TpaBOBLIX aKTOB B UCTOYHMKOB M 0a3 [aHHBIX, IPEJACTAaBIATL €€ B
06MaCTH CTPOUTENBHOM Bragecer | TPeOyemom dopmare c UCII0Ib30BaHUEM
OTPACIIU 1 SKHJIUIIHO-

UHQOPMALIMOHHBIX, KOMIIBIOTEDHBIX M  CETEBBIX
KOMMYHAJIbHOTO TEXHOTOLHIA.

X03sicTBa




HOpMaTHBHYIO 0a3y B 00JacTM  HMHKEHEPHBIX

TEIUIOra30CHA0XKEHUS U
BEHTWISILIAU

3Haer M3BICKAaHUM, IPUHLUIIOB IMPOEKTUPOBAHUSA 3[aHUU,

COOPY>KEHU, NHXKEHEPHBIX CUCTEM U 000pYIOBAHUS.
IIK-3 Cnocoben IIPOBOJUTH IIpeABaPUTEIILHOE TEXHUKO-
OpraHu30BBIBATH HKOHOMHYECKOE OOOCHOBAHHME IMPOEKTHBIX PEIICHHH,
paboThI 10 pa3pabaTbIBaTh NMPOEKTHYIO U pabOUyyl0 TEXHUYECKYIO
POEKTHPOBAHUIO JOKYMEHTAIUI0, 0()OpMIISITh 3aKOHYCHHBIE TPOEKTHO-
cUCTEM Ymeer KOHCTPYKTOpPCKHE paboTHI, KOHTPOJIMPOBATH
TEII0ra30CHA0KEHUS U COOTBETCTBHE  pa3padaTblBaeMbIX  NPOEKTOB U
BEHTWISALMH 3/1aHUH, TEXHUYECKOH JOKYMEHTAllMM 3a/laHuio, CTaHIapTam,
COOpY>KEeHHH, TEXHUYECKUM YCIIOBHSIM M JAPYTHM HOPMAaTHBHBIM
HaCceNEHHbBIX MECT JOKyMEHTaM.

MeTOoJaMHU cUCTEM aBTOMATH3UPOBAHHOTO

Brnaneer MIPOEKTUPOBAHHUS " W3BICKaHUS 00BEKTOB

npoeccHOHATbHON AEATEIbHOCTH.
ITIK-4 Cniocoben METOAbl INPOCKTUPOBAHUS HHXKEHEPHBIX  CHUCTEM
OCYIIECTBIIATh U 3Haet 30aHUA W COOPYXEHUM, WX KOHCTPYKTHUBHBIX
KOHTPOJIMPOBATH 3JIEMEHTOB, BKJIIOUYasi METOIUKU PACUETOB.
TpOBE/CHNC paborath ¢ TPO(ECCHOHATBLHBIMY TIPOrPAMMaMH ISt
pacuéTHoro Ymeer UHKEHEPHBIX PACYETOB U IpaduuecKux pador.
000CHOBaHHUs
TEXHUIECKUX PElIeHUH TEXHOJOTUEH IPOEKTUPOBAHUS KOMOMHHMPOBAHHEIX,
CHCTEM Braseer | aBTOMAaTH3HPOBAHHBIX, JHEProCOEPETAIONINX CHCTEM

OBK

I[JIH (I)OpMI/IPOBaHI/IH BBIIIICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKaX HUCHHUIIJINHBI

«OCOOEHHOCTH MPOEKTUPOBAHMS Ta30MpPOBOJIOB M3 TMOJUITHICHOBBIX TPYyO»

MNPpUMCHAIOTCA CICAYIOINUC MCTOIbI AKTUBHOTO/ HHTCPAKTHUBHOI'O 06yquI/IH:

JOKJIald, COO6HI€HI/I€C IMPUMCHCHHUCM IIPC3CHTAIIMOHHOI'O MaTcpuajia, 060y}KI[€HI/I€,

AUCKYCCHs, BBIBOJAbI IO TEME C INPUMCHCHHUCM IIPC3CHTAIMOHHOIO MaTcpuraia,

KOJUIOKBUYM; pedepart; pacueTHo-Tpaduueckas paboTa; TBOpUECKOE 3aJaHUE.




I. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH KYPCA

Paznen 1. QOco0eHHOCTM TNPOEKTHPOBAHMSA  Tra30NpOBOAOB M3
NMOJIMITWIEHOBBIX TPYO. (18 yacoB)

Tema 1. BBenenue (2 yaca)

OO6mue TpeboBaHUS K CETAM Tra3opaclpeliesieHuss W Ta30noTpeOsIeHHUs.
Knaccudukanus  ra3ompoBoJIoOB MO  JaBJI€HHIO, OOJacTh  NPUMEHEHUs
ra3omnpoBOIOB U3 MOJUITUICHOBBIX TPYO

Tema 2. TpyObl, CcOeAMHUTEJbHbIC [JeTAJIM U  MaTepHaJbI
MOJIMITHJIEHOBBIX Ta301MPOBO/IOB. (2 yaca)

Br16op, TonmmHa CTeHKH, MapKUPOBKA, TpeOOBAaHHUS U CBOMCTBA.

Tema 3. Oco0eHHOCTH NPOEKTHPOBAHUS HAPYKHBIX ra30MpoBOJIOB U3
NMOJIMATHWICHOBBIX TPYO (2 yaca).

Pa3memienne  apMarypbl, BBOAbl  IOJHMITUJIEHOBBIX  Ta30MPOBOOB.
TpeboBanust K COOpPY)XEHHIO Ta30MpoBOJAa B OCOOBIX TPUPOIHBIX U
KJIIMMaTUYECKUX YCIIOBUAX. PacyeT rasompoBoja Ha MPOYHOCTh U YCTOWYUBOCTH
(mpumep pacyeta). CTpouTenbcTBO. BXOMHONW KOHTpOJb KauecTBa Tpyo U
COEIMHUTEINBHBIX JIeTaneil U3 NoJu3TUIeHa

Tema 4. Oco0€HHOCTH TEXHOJIOTMH CTPOUTEIbCTBA HAPYKHbBIX
ra3onpoBo/I0B U3 MOJHITHIEHOBBIX TPYO (2 uaca).

TpancnoptupoBka Tpy6 u neraneil. CBapouHble anmnaparbl ¥ YCTAHOBKH JIJIs
CBapKH MOJMATUIICHOBBIX Tra30mpoBo10B. CBapKa MOIMAITHICHOBBIX TPYO BCTHIK
HarpeThbiM UHCTPYMEHTOM, CBapKa COCIMHUTEIbHBIMU AETAISIMU C 3aKJIaJHBIMU
HArpeBaTeIbHBIMU JJIEMEHTaMH (MPUMEpP CBAPKH (BUICOPOIIHK) TPYO MaIOTO U
00JIBIIOTO TUAMETpa.

Tema S. Onpenesenue pacxoaoB ra3a npu NOKBapTHPHOM
TEeIJIOCHA0KEeHNH, CUCTEM HHAUBUAYAJIbHOI0 TEIUIOCHAOKEHUS 31aHUI 10
TpeX 3TasKeil U NPUCTPOCHHBIX, KPBIIIHBIX, PAllOHHBIX KOTEJIbHBIX (2 yaca) .

TpeOoBaHusg K MaTepualiaM BHYTPUIOMOBBIX T'a30MpPOBOJOB M apMmarype,
BUJIbI TPYOOIIPOBOJIOB AJII BHYTPUAOMOBOM IpokiIaaku ((hoTo, BUaeoMarepuan).
TpeGoBanus U cHOcOObl YCTAaHOBKHM, MECTa YCTAHOBKHM TEIJIOT€HEPATOPOB MpHU
MOKBAPTUPHOM U MHIUBUIYATILHOM TEIIOCHA0XKEHUH.

Tema 6. IlocienoBaTeIbHOCTL  T'MAPABJIMYECKOIO pacuer
BHYTPHM/IOMOBBIX Ia30MPOBO/JOB. (2 yaca)

TpeGoBanus K  aBTOMAaTW3alMM  TEIJIOTEHEPATOPOB, K  TOXKAPHOM
CUTHAIM3AIMU # 000pYyJIOBaHUIO (apMarype, OTKIIOYAIONUX YCTPOWCTBAX,
OTHE3aNOpHBIX KiamaHax © T.1.). [Ipumep pacuera cucTeMbl Tra30CHAOKEHUS
37aHUS BBICOTOU 10 5-TH 3Ta)KE€H 1 JIOMa KOTTEIPKHOM 3aCTPOVKH.

Tema 7. IlociienoBaTeIbHOCTh THAPABJIMYECKOr0 pacyera TYNHKOBBIX
ra3oBbIX ceTeil BBICOKOI0 M CpeHero AaBjeHuid. (2 yaca)

[TocnenoBaTenbHOCTh THAPABINYECKOTIO pacyeTa TYMHMKOBBIX CETE HU3KOrO
nasienus (ot 0,1 go 0,005MIla). TpeboBaHusl K NPOEKTUPOBAHUIO U PA3MELIEHUIO
NYHKTOB yuY€Ta U pelylupPOBaHUs MPUPOJIHOIO raza.

Tema 8. Buabl NyHKTOB y4eTa U pelyuHpOBaHHs rasa. (2 yaca)



OOopynoBaHue, yCTPOWCTBO, THUIIBI PETYJIATOPOB, Ta30BbIX CYETYHUKOB,
apMaTypbl, CpeACTB aBToMmaTuku), (doro, BUIEO- MaTepuaibl. biouHble
razoperynsaropubie nyHkTel ( ['PIIb, IIIPII) Buabkl, oOnacTe NpUMEHEHUS WU
Ha3HaueHusa (¢oro, Bugeo - marepuainsl). [logbop oOopyaoBaHUs OIOYHBIX
ra3operyJsiTOpHbIX MYyHKTOB, WIKaQHBIX Ta3zoperyasaropHbix nyHkToB ( ['PIIb,
[IIPIT), mynktoB penyrupoBanus u yuera raza(IIYPI'). Meroauka noxbopa.

Tema 9. JKemIyaTauus CHCTEM razopacnpeaeJeHus "
razonorpeoJieHus.

O6mume TpeboBanusi. HapyxHble ra3onpoBojibl U coopykenus. Tekymuii u
KAl TAIbHBIN PEMOHT HapYKHBIX ra3oInpoBOJIOB. TexHnueckoe
JAArHOCTUPOBAHUE  Tra30npoOBOAOB. TeKymIMid W  KANUTAJIbHBIA  PEMOHT
ra3operyyATOpHbIX IYHKTOB. OKCILIyaTalsi BHYTPEHHHUX Ta30lpOBOAOB U
ra3oMCIOJIb3YIOIIMX YCTAHOBOK (TIPOJyBKa ra3olpoOBOJIOB, IIPOBEpPKa, MPOBEpKa
TEPMETUYHOCTH 3aTBOPOB 3AlIOPHOM apMaTypsl, IIyCK ras3a I0CiIe KOHCEPBAalWH,
PEMOHTA UJIM CE30HHON OCTaHOBKH O0OPYAOBAHUS U T. 1.)

IL. CTPYKTYPA U COJAEPX KAHUE NPAKTUYECKOM YACTHU
KYPCA
36 yacoB ayAUTOPHBIX 3aAHATHIA.

3ansaTue 1. (2 yac.) 3anpoeKTHPOBATH TYNHKOBYI0 Ta30BYH Ce€Thb
(cpeaHero MM HU3KOIO AaBJICHHS) NPeII0KEHHbIX MUKPOPAHOHOB.

[Tonmp3ysick NPENIOKEHHBIM TE€HEPAJIbHBIM IUJJAHOM IOCEIKA ONPEHCIUTH
TEIUIOBBIE TOTEPU KUJIbIX JOMOB B 3aBUCUMOCTH OT TUIIOB M Harpy3ky ['BC,
3alPOEKTUPOBATh TYNMHKOBYIO T'a30BYIO0 CETh (CPEIHETO WM HHU3KOTO JABJICHUS)
MPEIIOKEHHBIX MUKPOPAUOHOB.

BeimaTte TUTaHBI, TPEACTaBUTH TNPUMEPHI. OOCYIWTH JTOCTOWHCTBA W
HEJIOCTATKH MPEACTABICHHBIX TPUMEPOB.

3aHsATHE B HWHTEPAKTUBHOW (opMe — MNPUMEHEHUE MPE3EHTAIMOHHOIO
MaTepuaia U ero akTUBHOE 00CYXKACHHUE.
3ansatue 2. M3ydyenue H o00CYy)KIAeHHE OPUIHHAJIBLHBIX pelIeHU

IPOECKTOB ra30CHA0KEHHU, MPEeI0KEHHBIX CTyAeHTaMU. (4 yac.)

CTyneHTbl JOJDKHBI MPEACTaBUTh IPUMEPbl OPUTMHAJIBHBIX PEUICHUN
IIPOEKTOB Ta30CHAOKEHHUSA, TOJIYYEHHbIX HMMH Ha TMPEeAbIAYIIEM 3aHsTHUH,
000CHOBaTh TPHUHATOE pEHICHUE, KOTOpPOE CIEAyeT OOCYyIUTh C YYEeTOM
JIOCTOMHCTB U HEJOCTATKOB ITPEICTABICHHBIX IPUMEPOB.

3aHsATHE B WHTEPAKTUBHOW ¢opMe — MPUMEHEHUE MPE3EHTAIMOHHOTO
MaTepHalia v ero akTUBHOE 00CYKJIEHHUE.

3ajaHue K cienyrolieil Teme — B 3aBUCMMOCTH OT JIaBJIEHUS] B Ta30MpPOBO/IE
ONpPENeNIUTh TOJIIMHY CTEHKH Ta30lpoBOJid, THUI MOJHAITHICHOBBIX TpYO,
MIPOU3BECTH PACUYET ra30MpoBOAa HA MPOYHOCTh U YCTOMYUBOCTb.

3ansaTue 3. Pacuersl ra3onpoBo0B Ha MPOYHOCTH (4 4ac.)

Onpenenuth pacxo] raza 3[aHUK Ha OTOIUIEHWE, BEHTWISILUIO U ropsiuee
BOJIOCHA0KEHUE, MOJIb3YACh CBOJIAMU MPABUJI OMPEACIIUTh PACUETHBIM pacXo]] ra3a
Ha y4acTKax MpOeKTUpyeMoH razoBoi cetu. I[lomoOparh TerioreHepaTtopsl mpu



NOKBAPTUPHOM TEIUIOCHA0KEHUHU, CUCTEM HHJIMBHUAYaIbHOIO TEIJIOCHAOKEHUS
3IaHUM 10 TPEX ITAKEN U IPUCTPOCHHBIX KOTEJIbHBIX.

3aHsATHE B MHTEPAKTUBHOU (popMe — 00CYKJIEHHE PacyeToB ra3ornpoBoja Ha
IPOYHOCTh U YCTOMYMBOCTb, MUMEIOUIUXCSH Yy CTYAEHTOB B IPE3€HTALWOHHON
dbopme, TUCKyCCHsl, BBIBOJBI IO TEME..

3aganue Ha cienyrouee 3aHsaTue — OnpenenuTh pacxoj rasa 3/JaHvil Ha
OTOIUJICHUE, BEHTHIALIMIO U TOpsiYee BOJOCHAOKEHUE, MOJb3YyACh CBOJAMU MPABHII
ONPENEIIUTh PACUETHBIA PACXO/] ra3a Ha y4acTKax MIPOEKTUPYEMOI Ta30BOM CETH.

3ansatue 4. KoHCTpYKTMBHBIE pacyeTbl ra3oBbIX CXeM C Y4eTOM
noa00paHHoro ooopynosanusi. (4 4ac.)

Paccuntate u ompenenuTh TpeOyeMmblid AMAMETP JBIMOBOTO KaHaja
(ra3oxoza) OT TEIUIOI€HEPATOPA, HAYEPTUTh AKCOHOMETPUUYECKYIO CXEMY M IIIaH
(BMO) 3IaHMS C HAHECEHHBIM Ta30XOJ0M, YCIOBHBIMH OOO3HAYEHUSAMHU U
pa3Mepamu, HAaHECTH HA IUIaH B YEPTEKE.

3aHATHE B HMHTEPAKTHBHOW (opMe — OOCYXKICHHE PE3yJIbTaTOB pacyeTa
pacxomoB rasa s 30aHUM Ha OTOIUIEHWE, BEHTWISALHIO M ropsdee
BogocHaOxeHue. [lonb3ysick cBOJaMM TpaBWil OMNPENEIUTh PACUETHBIA pPacxojl
rasa Ha y4aCTKax IPOCKTUPYEMOW Ta30BOW CETH, UMEIOLIEHCS Y CTYIEHTOB,
IPEIOCTAaBUTD B MPE3CHTALIMOHHOMN (hOpMe, TUCKYCCHUS, BEIBOBI IO TEME.

3ajaHue Ha CHEAYIOUIEe 3aHSITHE —  COCTAaBUTh CXEMY Ta30BOM CETH
CPEAHErO WM HU3KOTO JTABICHUN.

3ansaTne 5. CocTaBUTH CXeMy ra30BOil CeTH HH3KOr0 JAaBJICHWIA,
HAHECTH pacyeTHbIE PacXoAbl raza, MPpOHYMEpPOBATh YYACTKH Ia30BOM CeTH OT
I'PIIb 1o Bcex morpeduTeseii. (4uaca).

3aHsATHE B MWHTEPAKTUBHOW (QopMe - u3ydYeHHe MNPodecCHOHATBHBIX
nporpamm — pabota ¢ [1K.

3ajgaHue K CIEIYIOIIEMY 3aHATHIO — IPOU3BECTH TMIPABIWYECKUN pacyer
CETU CPEIHEr0 WM HU3KOrO JABJIEHUW 3aJaHHBIX MHUKPOPAWOHOB, UMEIOLINUXCS Y
CTYJECHTOB.

3ansaTue 6. Pe3yabTaThl THAPABJIMYECKOr0 pacyera ra3oBod ceTH
CpeaIHero MJM HHU3KOr0 [aBJeHMH 3aJaHHBIX MHUKPOPAHOHOB € INOMOIIbIO
npogeccuoHaJIbHBIX MporpamMmmsel « I'mapocucrema» (4 yaca)

[IpousBecTr ruapaBINYECKUIl pacyeT ra30BOM CETU CPEIHETO WM HU3ZKOIO
JABJICHUI 3a/JaHHBIX MHUKPOPANOHOB, OMNPEACIUTh AUAMETPbl Ta30MPOBOOB,
BBIUEPTUTDH 3aIPOCKTUPOBAHHYIO Ia30BYI0 CETh HA UepTexke, HaHeCTU TpeOyembie
pasMepbl U JAMAMETPhI, apMaTtypy U JIp. yCTpoucTBa (PyTsiphl, AbIXaTEIbHBIE W
KOHTPOJIbHBIE TPYOKH), COrJIaCHO TpeOOBAaHUSIM CBOJIOB MPABUJL.

3aHsATHE B UHTEpPaKTUBHOM (opmMe — OOCYXIEHHE PEe3yJIbTaTOB
TUAPABINYECKOrO0 pacdyeTa CETH CPEJHEro WM HU3KOrO [aBJIICHUM 3aJaHHBIX
MUKpPOPAlOHOB, HMMEIOIIUXCA Yy CTYAEHTOB B NPE3ECHTAUMOHHOW (opMme,
JVCKYCCHS, BBIBOJBI 110 TEME.

3ajgaHue K CIEIYIOLIEMY 3aHATHI0 — IPOU3BECTH THIPABINYECKUN pPacyeT
BHYTPUJOMOBOM  Ta30BOM  CETH, IIOATOTOBUTh MaTepuajl C  [OMOIIBIO
npodeccoHaNbHbIX IPAPUUECKUX MPOTPAMM.



3ansaTue 7. (4uaca) Ilpou3BecTH THApPABJIMYECKHH pacyer
BHYTPH/IOMOBOM ra30Boil CeTH.

[IpumeHuTs HOBblIE BUJIbI (WM KOMOMHHMpPOBAaHHBIE) Ta30MpPOBOJABI U3
METaNIONOJIMMEPHBIX, MEAHBIX (CTaJbHBIX) TPYO, HAUEPTUTh AKCOHOMETPUUECKUE
CXeMbl Ta30MpOBOAOB, HAHECTM Ha IUJJaHE 3JaHUs 3alPOCKTUPOBAHHbBIC
ra3onpoBO/BbI.

3aHsATHE B MHTEPAKTUBHOU (OpME - MArUCTPAHTBI TOTOBST COOOIIEHUS TIO
TEeMe C IPE3EHTALUSIMHU, C TTOCIIETYIOUTUM 00CYKICHUEM.

3ajaHue K cleayroleMy 3aHiITuio - [[ocTpouTh aKCOHOMETPUYECKUE CXEMBI
ra3onpoBO/IOB.

3ansaTue 8. IlocTpoeHne aKCOHOMETPHUYECKHX CXEM ra3omnpoBoaoB. (4
yaca)

[Tono6pats o6opynoBanue I'PIIb u ITYPI.

Pa6ora na I1K ¢ nucnonb3oBanrem npoecCHOHATBHBIX TPOTPAMM.

3ajaHue K CJIEAYIOLEMY 3aHATHIO - MOATOTOBUTH KaTaJlOrd COBPEMEHHOIO
000pyI0BaHUS.

3ausarue 9. CocraBienue cnenupuxkanuii o00pyIOBaHUS IIpPH
NPOEKTHPOBAHUM CHCTEM ra3zocHadxenus. (4 yac.)

Haueptutrh mpoduiib 1a3oBOil CeTH CpeaHEro AaBJICHUS OJHOU YIIHUIBI
MUKpOpaiioHa C HaHECEHHEM TpeOyeMbIX pa3MepOB, YCIOBHBIX O00O03HAUYECHUU W
TpeOOBAHMII K UepTEkKaM I'a30BbIX CETEH.

3aHsATHE B MHTEPAKTUBHON (hopMe — 00Cyx aeHHEe 000pyA0BaHUS PA3THUHBIX
bupM, UCTIOIB3YEMOTO B CHUCTEMax ra30CHAa0XKEHUS B MPE3EHTAMOHHOW (opme,
JMCKYCCHs, BEIOOP ONTHUMAILHOTO 000PY10BaHUs, BBIBOABI IO TEME.

3ajaHue K 3alMTe KypcoBOW pabore - MOATOTOBUTH KaTajoru
coBpeMeHHOTo obopyaoBaHusi. OPOpMUTH MNOSICHUTEIBHYIO 3alUCKY K KypCOBOM
paboTte coriiacHo moctaHoBieHUI0 npaButenabcTBa Ne 87 ot 16.02.2008 1., aus
craguu I1 (mpoekr).

III. YYEBHO-METOAMYECKOE OBECIIEYEHHE
CAMOCTOSTEJIBHON PABOTHI OBYYAIOIIUXCSI

Y4eOHO-MeTOIMUeCKOoe obecrieueHue CaMOCTOSTEIbHON paboThI
oOyyJaroruxcst o Auciuruimae «OcoOEHHOCTH POSKTHPOBAHUS Ta30MPOBOIOB U3
MOJIMATUIICHOBBIX TPyO» mpeacTanieHo B [Ipunoxkennn 1 u BKItoyaeT B ceos:

1aH-rpadyK BBITIOJHEHUS CAaMOCTOSATEIILHON PaOOTHI 1O TUCITUIIIMHE, B TOM
YHUCJIe MPUMEPHBbIC HOPMBI BPEMEHH Ha BBITIOJIHEHHE 110 KXKIOMY 3a/IaHHIO;

XapaKTepUCTUKA 3aJaHul JJII CaMOCTOSITENIbHON padOThl OOYyYaroIIUXCs |
METOJUYECKHE PEKOMEH/IAINHU TI0 UX BBIITOJIHEHUIO;

TpeOOBaHMSI K  TPEACTABICHUIO W O(QOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOATEILHON padOThI;

KPUTEPHUH OIICHKHU BBITIOJHEHUS CAMOCTOSITEIIBHONU PaOOTHI.



IV. KOHTPOJIb JOCTUXXEHUSA LEJEN KYPCA
«OCco0EHHOCTH MPOEKTUPOBAHUS FA30IIPOBOIOB U3 MOJIUITUIIEHOBBIX TPYO»

Kontponupyembie Moxyn/ pazaensl

OneHouHble CpescTBa -

/ TEMBI TUCITUTUIAHBI Konp! u sTamnst HAMMEHOBAaHUE
1/ (dbopMUpOBaHUS TEKY LU IPOMEKY
Il KOMIETEHIINH KOHTPOJb TOYHas
arrecrarl
ust
1 | Ilonp3yschk MpeanoKeHHBIM OIIK-2, 3Haer YO-3 1,2,3
TeHE -
PaJbHBIM IJIAHOM ITOCEIKA OIIK-4 VmMeer I1P-5 4,5
OTIPEJICITUTh TETIOBBIC TOTEPH JKUITBIX P2
JIOMOB B 3aBUCHIMOCTH OT THUTIOB U Braneer ) 7.8
Harpy3ky ['BC, 3anpoektupoBaTh K-4
TYNHKOBYIO Ta30BYIO CETh (CpeTHETO
WJIM HU3KOTO JIaBJICHUS ) IPEATIOKESHHBIX
MHUKPOPAKOHOB.
Pacuert razonpoBona Ha IPOYHOCTh U 3Haer YO-3 8,9,10
YCTOWYUBOCTb. PaCC‘-II/I”{aTB 51 VmMeer I1P-5 11,12,14
OTIpeACTUTh TpeOyeMblil TuameTp p3
JBIMOBOTO KaHaua (ra3oxoja) oT Brazeer } 13,15,16,
2 | TemnoreHepaTopa, HAYCPTHTH I1K-3, T1IK-4 17,18,
AKCOHOMETPUYECKYIO CXeMY U TLIaH
(BU) 30aHUS C HAHECEHHBIM Ta30X00M,
YCIIOBHBIMU 0003HAUCHUSIMU U
pasmepamu
IIpousBecT THUAPABIMYECKUH pacyeT 3HaeT YO-3
ra3oBOM CETH CpEIHEro WM HHU3KOTO 19.20.21
v v b 2 b
JABICHUN 3aJaHHBIX MHKPOPaHOHOB,
OIPEIENTh JHAMETPBI Ta30IPOBOJIOB, Ywmeer 11P-4, ITP-5 22,23,24
BBIYCPTUTH 3aIPOCKTHPOBAHHYIO Bnaneer 25,26,
3 |rasoBylo cerb Ha ueprexe, Hanectu | [IK-3, ITK-4 HIP-5 27,28
TpeOyemble pa3Mepbl W JUAMETPBI,
apMarypy 4 Jap. ycrpoictBa ((QyTIspsl,
JIBIXaTEeIbHBIC U KOHTPOJIBHBIE TPYOKH),
COTJIAaCHO TPeOOBaHUSIM CBOJIOB MPABUIL
[IpousBecTd TUAPABINYECKUNA pacyeT 3HaeT YO-3, TIIP4
BHYTPHUIOMOBOM ra3zoBoi cern, | OIIK-2, VMeer I1P-5 1-36
4 | MOATOTOBHTL MaTepuan ¢ MOMOMIBIO OIIK-4 B
npodeccuoHaTbHbBIX rpaduueckux | I1K-3, faneet
POTpaMM. [IK-4
OIIK.2 3Haer ITo 1-36
OHK_4’ VYMeer pe3ynbTaTtam
5 | 3auer mo aucrUIUIMHE ) CUTUHTa WU
Aauct TK-3, Biageer Il:
[1K-4 .
ycTHOHU popme
Tunossie KOHTPOJIBHBIC 3aJlaHHA, MCTOJUYCCKHUC MATCPHAJIbI, OIIPCACIIAIOIMINC
NpoIeAYphl OIEHWBAHUS 3HAHWK, YMEHWH W HaBBIKOB M (WJIHM) OIbBITA

ACATCIIBHOCTH, a4 TAKXC KPHUTCpUKU M II0KA3aTCIIH, H€O6XOI[I/IMBI€ JJIA OICHKH




3HAaHWW, YMEHHH, HaBBIKOB U XapaKTepU3YIOUIUE JTambl (OPMUPOBAHUS
KOMIIETEHIMA B  TPOLECCE  OCBOCHMUS  00pa3oBaTEIbHOM  MPOrpPaMMBbl,
npeacTasieHsl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U HHO®POPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
«Oc00eHHOCTH MPOEKTHPOBAHMS I'a30NMPOBOA0B U3 MOJMITUIECHOBBIX TPYO»

OcHoBHas JuTEparypa
(aneKmpoHHbLE U neYamHuble U30aHUS)

1. Uonnn, A.A. T'azocnabxkenue: yueOHMK / A.A. Honun. — CaHKT-
[lerepOypr:  Jlamp, 2012. — 448 c¢. —  Pexum  jocrymna:
https://e.lanbook.com/book/2784

2. Cybxankynos, @. ®@. ['azocHabxenue: nadopatopHbiid MpakTUKym / O. O.
Cyo0xankynoB, M. b. Xaaumes, P. M. TammeB. — Kazann: Kazanckuit

HAIlMOHAJIbHBIM MCCIEN0BATEIBCKUN TEXHOJOTMYECKUU yHUBepcurteT, 2008. — 95
c. — Pexum nocryna: http://www.iprbookshop.ru/61837.html

3. Cycnos, /I. YO. I'azocHabxenue: yaedHoe mocooue / JI. FO. Cycnos, b. @.
[Tonnopunos, JI. A. Kyme. — benropoa: benaropojckuii rocyaapCTBEHHbIM
TexHoJiornyeckuii ynupepcutet um. B.I'. Illyxosa, 9bC ACB, 2015. — 265 c. —
2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/66647.html

4. "T'azocHaOxeHue: y4eOHHK IJisi CTYJEHTOB BY30B IO CIEHHAIBLHOCTH
"Temnorazocuabxenne u Bentuaanus”" / Kuna B.A. - M.: U3snarensctBo ACB,
2014." Pexum JOCTyMa:
http://www.studentlibrary.ru/book/ISBN9785432300232.html

5. CTpouTenbCTBO, PEKOHCTPYKIUS, KAMHUTAIBHBIA PEMOHT OOBEKTOB
KaNUTaJdbHOTO  CcTpouTenbcTBa. MHkeHepHoe  00OpyaoBaHUE 3JaHUN U
COOpYXEHUU M BHEIIHUE ceTu. ['a3ocHabxkeHue: cCOOPHUK HOPMATUBHBIX aKTOB U
nokyMeHToB / cocT. FO. B. Xnuctyn. —Capatos : At [1u Op Meaua, 2015. — 482
c. — Pexum nocryna: http://www.iprbookshop.ru/30244.html

JdonmosHuTeIbHAA JIUTEPATypPa
(neuammvie u 71eKMPOHHbLLE UZ0AHUS)

1. lN'azocHabxenue : yuebnoe nocodbue mis By3oB / O. H. bproxanos, B. A.
Kuna, A. U. ITnyxxuukoB Mocksa : Akanemus, 2008. - 440 c. — Pexum gocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:382030&theme=FEFU

2. Ta3zocHabeHme paiioHa ropoja: ydeOHOe mocoOue I BY30B /
JlanpHEBOCTOUHBIN (eepalbHbIN YHUBEPCUTET, HKeHepHas 1Ko, cocT.: A. B.
Ko63aps, A. A. Ecekun, H. C. Tkau. BmaguBoctok: N3a-Bo JaabHEBOCTOYHOIO
dbenepanpHoro ynmBepcutera. — 2013. — 65 c¢. — Pexum gocryna:
http://elib.dvfu.ru/vital/access/manager/Repository/fefu: 1838




HOpMaTI/IBHO-HpaBOBbIe MaTepHUuaJibl

1. CIT 42-103-2003 «IIpoekTupoBaHHE M CTPOUTEIHCTBO Ta30IMPOBOJIOB U3
MOJIMATUIICHOBBIX TPYO M pEKOHCTPYKLHMS U3HOLIEHHBIX Fa30IIPOBOIOBY.
2. TOCT P 50838-2009 TpyObI U3 MOAUATUIIEHA JJIs1 TA30ITPOBOJIOB.

VI. METOJINYECKHUE YKA3ZAHUA 110 OCBOEHUIO JTUCHUITIMHBI

N3ydyeHne  JNEKOMOHHOrO  MaTepualia,  NPAKTUYECKUX  3aHSATHA U
CaMOCTOSITENIbHOM pabOThl CTY/IEHTOB HAaIpaBICHO Ha YyIiyOJeHHOE H3y4eHue
JUCUUIUIMHBI «OCOOEHHOCTH MPOEKTUPOBAHUS Ta30IPOBOOB U3 MOJIMITUIIEHOBBIX
TpyO», MOJlydeHHE HEOOXOIUMBIX KOMIIETEHIIHH, MO3BOJSIONINX OCYIIECTBIATDH
BapHAHTHOE MPOCKTUPOBAHUE CHCTEM T'a30CHA0KECHHS.

B 7nekunoHHOM MaTepualie W3J0KEHBl MPUHLMIBI COBPEMEHHBIX CHCTEM
ra3ocHa0KeHMsl, HUX CBSI3b C JPYIMMH CHCTEMaMH >KU3HEOOeCleyeHUsl.
PaccMarpuBaercs NPUHUMIHAIBHBIA  TOAXOX K  OOOPYAOBAaHUID  CUCTEM
ra30CHa0KeHHUs.

Ha mnpakTudeckux 3aHATUAX CTYAEHThl PEANM3YIOT NPUHLHUIBI PELICHUS
MPOEKTHBIX 3a/iay, MOJYYeHHBIX Ha Jekuusx. [IpopabaTeiBaloT BapHaHThl CUCTEM
ra3ocHa0KeHUsl, MOJTY4YaloT HaBBIKM ONTHMM3AIMU CXEM, YIIIYyOJIEHHO H3y4aroT
npodeccuonanbHble mporpaMMbl pacuetoB Ha [IK, cocraBmsitor coOGcTBeHHBIE
POrPaMMBbI JJISI PAcUeTOB MPU PEIICHUU 33]1a4 MPOCKTUPOBAHUS, TPaPUIECKOTO
n3o0paxxenus yeprexeit Ha [1K.

Jlekuu AOJKHBI TPOXOJAUTH B MYJbTUMEAUNHBIX Ay IUTOPUSIX.

[IpakTHueckne 3aHATHS B KOMIBIOTEPHOM KJIacce € MYJbTUMEIUNHBIM
oOopynoBanueM. CTyAE€HTbI MOTYT NPUHOCUT Ha 3aHITHS CBOM HOYTOYKH U
COOTBETCTBYIOIIUE TA/IKETHI.

Ha nepBoM 3aHATUM CTYZEHTHI NOJIYYarOT 3aJaHUsI, 3HAKOMSATCS C IpUMEPaAMU
CUCTEM Ta30CHA0XEHMs, BO BpeMs 3aHATUS Y CTYJIEHTOB (opmupyercs
IPEACTaBIICHUE O MPABWIBHOM pPAa3MEUIEHUHM OCHOBHOI'O OOOPYJIOBAaHUS CHUCTEM
ra3ocHaOXeHus, yAOOHOM HE TOJBKO JUIsi €ro MOHTaXa, HO M Mpolecca
DKCILTyaTalHH. B KoHIE 3aHATHS CTYIJEHTHl MOJYYarOT 3aJaHue i
CaMOCTOATENbHON paOOThl U TOATOTOBKE K CIEAYIOIIEMY 3aHSTHIO.

AHQJIOTMYHO MPOXOASAT BCE OCTaJbHbIE NpaKkTHUUeckue 3aHsATus, B Il
MoIPOOHO YKA3aHO KAXKI0€ 3aJaHue JJIsi CAMOCTOSITEIbHONW pabOThl U Mporpamma
paboThl Ha 3aHATHH. BpemeHHOU rpaduk camocToATenbHOM pabOThl CTyAeHTa 10
JAHHOW JUCLUIUIMHE NPUBEIEH B IPUIIOKEHUN 1.

IIpakTueckn Ha KaXJOM 3aHATHUM CTYAEHTY IIpeJlaraeTcs ChenaTh
COOOIIEHUE U MPEICTABUTD MIPE3CHTALIMIO, B KOTOPBIX OH 00OCHOBBIBAET PHUHSTHIE
UM pELIEHUs NPHU MPOEKTUPOBAHUM CHUCTEM Ta3zocHaOxeHus. [[pyrue cTyaeHTbI
3a1al0T  BOIIPOCHI,  JIEJIAIOT  KOMMEHTAapUHU, 3aME4yaHus, MPEIJIOKEHUS.
OueHnBarOTCS 3HAaHUS KAK JIOKJIAJ4MKa, TaK U OINIOHEHTOB. DTO MOTHUBHUPYET



CTYJICHTOB MPOSBIISITH BHICOKYIO aKTUBHOCTb, 00Jiee ri1yOOKO M IIMPOKO U3Yy4aThb
NpEeJIOKEHHbIE BOMPOCHI, a HE 3aMbIKATbCsi Ha COOCTBEHHOM 3ajJaHUMU.
BricTymnenust ¢cTyJieHTOB (DOPMUPYIOT HaBBIKM MPOQPECCUOHATBLHOIO MbIIIICHUS,
3aKPEIUISIOT MPOPECCUOHANIBHYIO JIEKCUKY, y4aT OTCTauBaTh MPUHSTHIC PEIICHUS
WJIM COJIAlIaThCs C JYYIIUMU MPEIIOKECHUSIMU.

Ecau cTyneHT He TMOATrOTOBWII TMPE3CHTAIMIO U COOOIICHHE K TEKYIIEMY
3aHATUIO, TO OH MOXET MEPEHECTHM HX Ha CIEAYIoIlee, HO MPEACTaABISAEMbIi
Marepual JOJDKEH COoJepKaTh MH(OpMAIMIO KaK MPEAbIAYIIEro 3aHsITHs, TaK U
TEKYUIErO.

Haunyumen pekoMeHmanuen CTyIeHTY — 3TO IOATOTOBKAa K KaXIOMy
3aHSATHIO, YTO OYyJIET COOTBETCTBOBATH IUIAHY BBITTOJIHEHHUS PaOOTHI, BBIACPKHBATH
TEXHOJIOTHIO M3Yy4YeHUsS JIHCIUIUIMHBL. B mporecce oOydeHuss (opmupyercs
PEUTHHT CTYACHTOB, MO3BOJSIONIMNA JaTh OLICHKY WX 3HAHWM W NPEACTABUTH B
MIPOMEKYTOYHOU ATTECTALINU.

Kpome 3ansATHI TIpEeyCMOTPEHBI €XKEHEAEIIbHBIE KOHCYJIbTAMU BEIYILETO
npenojaBaresisi, ¢ MOMOIIbI KOTOPBIX CTYJIEHT MOXKET Pa3peliuTh MPOOJIeMBbl,
BO3HUKIINE Yy HEro NpU MOArOTOBKE K TEKYUIEMY 3aHATUI0O WM B MPOIECCE
MPOCKTUPOBAHUS CUCTEM ra30CHA0KEHUSI.

CTyeHThI NOJYYaroT MO JUCIUILIUHE B 3JIEKTPOHHOM BHUJIE:

[lepeueHpb TeM JIEKUMWA U IPOTPaMMy NPAKTUYECKUX 3aHATHIL;

[lepedyenp crpaBo4YHOW U Y4eOHOW JHUTEpaTyphl, HEOOXOAUMYIO TpHU
W3YUYEHHUH TUCLUIUIMHBI U MOJTOTOBKE K MPAKTUUECKUM 3aHSATHSIM.

CTyAeHT MoJIb3yeTCs AIEKTPOHHOM 6a30i1 Oubnmoreku J[BOY.

VIL. MATEPUAJBHO-TEXHUYECKOE OBECIHEYEHHWE
TV CTUTIIAHBI

Jlekunu KOJKHBI POXOAUTH B MYJIBTUMEIUUHBIX Ay IUTOPUSIX.

IIpakTHueckue 3aHATHS B KOMIIBIOTEPHOM KJAacce € MYJbTUMEIUUHBIM
obopynoBanueM. CTyIEHTHI MOTYT NPUHOCHUT Ha 3aHSATUS CBOM HOYTOYKH U
COOTBETCTBYIOIIUE TA/IKETHI.

B »TMx aymdropusx UMEIOTCS IUIAKaTbl, HA KOTOPBIX IPEACTABIECHO
o0opynoBaHue Beaylmux (UPM — MPOU3BOAUTENECH KaK POCCUHUCKUX, TaK U
3apyOEKHBIX.

CTyeHThI NOJIyYaroT MO JUCLMIUIMHE B DJIEKTPOHHOM BHJIE:

Ilepedens TeM JIEKLIUHI U IPOrpaMMy NPAKTUYECKUX 3aHATUH;

Ilepeuenr crpaBoyHOM U y4eOHOW JUTEpATypbl, HEOOXOOUMYIO IIpU
WU3YYCHHUU TUCLIUIUIMHBI U IIOATOTOBKE K IPAKTUYECKUM 3aHATHSIM.

CTyAeHT MoJab3yeTcs AIEKTPOHHOM 6a30i1 Oubnmoreku JJBOY.

CrTyneHTl MOTYT WCIIOJIb30BaThb B CBOe paboTe mpodeccrnoHanbHbIe
IPOrpaMMBbl, KOTOPbIE UMEIOTCS Ha Kadeape.



[Ipunoxenue 1

MUHHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIN

dezepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUS

«/lanbHeBOCTOUYHBIN (QeaepaabHbIil YHUBEPCUTET)
(IBDY)

NHKEHEPHAS IIIKOJIA

YYEBHO-METOJUYECKOE OBECIIHEYEHUE CAMOCTOSTEJBHOM
PABOTbBI OBYYAIOLIUXCSA
no AucuuIuinHe «Oco0eHHOCTH NPOEKTHPOBAHUS Ia30NPOBO/I0B U3
NOJIMITWIEHOBBIX TPYO»
HanpasJsenne noarorosku 08.04.01 CtpourtebcTBO
Marucrepckas mporpaMmma
«Temnnora3zocHabxeHne U BEHTUIISAIUS
dopma NOATOTOBKH OYHAS

BaaauBocToK
2019



IlnaH-rpaduk BbINOJHEHHS CAMOCTOATENIbHOI PA0OTHI 10 JUCHUILIHHE

Ne Jarta/cpokn | Bua camocTtositenbHoii padoTbl | llpume | dopma KOHTPOIA
BBINOJTHEHUS pHbIE

n/n HOPMBI

BpeMeH
H Ha
BbIITOJI-
HEHHueE

1 2 Henenu B 3aBucumocTn OT maBieHUs B | 6 wac. | oOcyXIaeHHE
K 3-eit ra3onpoBojie OTIpEeIeNIUTh NPEUI0KEHHBIX
HeZenu TOJILIMHY CTEHKH TIa30IpoBOJa, CUCTEM

TUI  TOJMATWIEHOBBIX  TpYyO, ra3ocHaOXeHus y

IIPOM3BECTH pPACUeT ra3onpoBojia CTYJEHTOB, JI0KJaJ B

Ha NMPOYHOCTb U YCTOWYHBOCTD. MPE3eHTAllMOHHON
dbopme, mHCKyccus,
BBIBO/IbI 110 TEME.

2 1 Hepens Onpenenuth pacxoj rasa 3JaHuil | 6 yac 00CYyXJICHUE CHCTEM
K 4-oii Ha OTOIUIEHHE, BEHTWIALUIO H ra3ocHaOXeHus 1Jis
HeZenu ropsiuee BO/IOCHA0KEHUE, 00BEKTOB,

NOJBb3YysICh ~ CBOJAMM  IPaBUII UMeroIuxcs y
ONpEENnUTh PACUYETHBIM pacxon CTYJEHTOB, JJOKJIa]] B
ra3a Ha yyacTKax IpOeKTHpYEeMOit MPE3eHTAIllMOHHOM
ra30Boii CETH. [TomoGpate dopme, nucKyccus,
TEIIOreHEePaTOPhI npu BBIBO/IbI 110 TEME
MOKBAPTHUPHOM TEIJIOCHAOKEHHH,

cUCTEM WH/IUBUYaTIbHOTO

TEIUIOCHA0KEHUS 3JaHUI 10 Tpex

Taxen u MPUCTPOCHHBIX

KOTEJIbHBIX.

3 2 Henenu Paccunrats " ompenenuts | 10 yac | oOCcyxneHue
K 6-oii TpeOyeMblii uaMeTp ABIMOBOTO pe3yJIbTaTOB pacueTa
HeJeTn KaHaJia (razoxona) oT ra3ocHa0XeHwus,

TEIUIOreHepaTopa, HAuYepTUTh JOKJIa/1 B
aKCOHOMETPUUECKYI0 CXeMy U MIPE3EHTAllMOHHOM
IUIaH (BHM]) 31aHUSI C HAHECEHHBIM dopme, auckyccus,
ra3oxoJioMm, YCIIOBHBIMU BBIBOJIBI 110 TEME.
0003HaUEHUSIMM U pa3MepaMmu.

Paccuutate  BO3myXoBOM IS

[oJa4u BO3JyXa Ha TOpPEHHE K

TEIUIOr€HEepaTopy, HAHECTH Ha

IUIaH B YEpTEXKeE.

4 1 Henens CocraButh cxemy rasoBoil ceru | 10 yac. | MarucTpaHThl
K 8-oit CpPEHETO WY HU3KOTO JaBJIECHUN, TOTOBAT COOOIICHUS
He/eIH HAaHECTH PACUYETHbIE  PacXOJibl o TeMme, JOKJIaa ¢

rasa, IPOHYMEpOBaTb YYacTKU Mpe3eHTalusIMH, ¢

razosou cetu ot I'PIIb nmo Bcex
norpedureneit

MOCJIEAYIOIINUM
00CYKICHUEM.




5 1 Hepens [IpousBectn rugpasnuyeckuii | 10 wac. | Ilpeacrasienue
K 9-oit pacyeT Tra30BOM CETH CpPEIHEro pabotrer Ha IIK ¢
HeZenu WJIM HU3KOTO JJaBJICHUN 3a/laHHbIX HCII0JIb30BaHUEM

MHUKPOPaHOHOB, OTIpeJIeNIUTh po¢eCCUOHANBHBIX
JUaMETPBI ra3onpoBo/JIOB, IIPOrpaMM.
BBIUEPTUTH 3aMPOECKTUPOBAHHYIO

ra3oByl0 CE€Tb Ha 4YEpTEKe,

HaHeCcTH TpedyeMmble pa3Mmepbl U

JuaMeTpbl, apMmarypy Hu - Jp.

yCTpoiicTBa (pyTasipsl,

JbIXaTeNIbHbIE W KOHTPOJIbHBIE

TpyOKH), COTTIaCHO TpeOOBAHUIM

CBOJIOB ITPAaBUIL

6 1 Hepens [IpumennTh HOBBIE BHIBI (Wid | 4 9ac. | oOCykIeHHe
K 10-oit KOMOMHHPOBAHHbIE) o0opyaoBaHus
HeZenu ra3onpoBO/IbI u3 pa3nu4HBIX  QupM,

METAJUIONOIUMEPHBIX,  METHBIX UCTOJNb3YyeMOr0 B
(crampHBIX) TpyO, HauyepTUTH cUCTEMax
AKCOHOMETPHUECKUE CXEMBI ra3ocHa0XeHMs,
ra3onpoBOJOB, HAHECTH Ha IUIaHE TOKJIaJ B
3IaHUA 3aMpOEKTUPOBAHHbIE MPE3eHTAlMOHHOM
ra3o0npoBO/IbI. dbopme, mHCKyccus,
BBIOOD
ONTHMAaJIbHOIO
o0opymoBaHus,
BBIBOJIBI 110 TEME.

7 1 Henens IToaroToBUTH KaTaaoru 4 yac. | HOATOTOBUTH
K 11-oit COBPEMEHHOI'0 000PYI0BaHUSI. KaTaJoru
HeZenu COBPEMEHHOT'0

000pya0BaHMsl.

8 1 Hemensa IToaroroBuTH KaTtayioru | 4 yac JIOKJIa1 B
K 12-oii COBPEMEHHOT'0 000pYIOBaHHMS. [IPE3EHTALlMOHHON
HeJIeTn dbopwme,

o0cyXJeHue,
IMCKYCCHSI, BBIBOJBI
10 TEME.

9 1 Henens Haueptute mnpoduns ra3zoBoii | 10 wac | [Ipencrasienue
K 13-o1 CETH CpEIHEro IAaBJICHHS OJHOMU paborsr Ha IIK ¢
HeJeNnu YJIULIBI MUKpOpaiioHa C HCII0JIb30BaHUEM

HaHECEHHUEM TpeOyeMbIX npodecCHOHATbHBIX
pa3MepoB, YCIIOBHBIX IIPOrpaMM.
0003HaueHW W TpeOOBaHMA K

4YepTe’KaM ra3oBbIX CETEH.

10 2 Henenn BBINOIHUTE TPOEKT CUCTEMBI 10 yac | Cucrem
K 15-oi1 ra3ocHa0OXeHus ra3ocHa0OXeHus,
HeZeNnu TOKJIaJ B

MPE3eHTAlMOHHOU

dbopmMe, muCKyccus,




BBIBOJEBI ITO TEME.

11 1 Hemensa ITonroroButs obcyxnenue | 4 yac 00CYyXICHHE CHCTEM
K 16-oit MPOEKTA CHUCTEMBI ra30CHA0KEeHMS,
Hezenu ra3oCcHa0XeHUs B JOKJIaJ B

MPE3EeHTalHOHHOU dopwme, MPE3EHTalMOHHOU
JTUCKYCCHSI, BBIBOJIBI 110 TEME. dbopme, nuckyccus,

BBIBOABI IIO TEMC.

12 1 Henens [ToaroToBuTh 06CYXICHHE 4 yac o0cyxieHue
K 17-o1 CUCTEM Ta30CHA0XKEHHUS B CUCTEM
HeJeIu Mpe3eHTAMOHHOI (hopme, ra30CHa0KEeHMS,
JIMCKYCCHSI, BEIBOJIBI TIO TEME. TOKJIa/T B
MPE3EHTalMOHHOU

dbopme, mHCKyccus,
BBIBOJBI 110 TEMC.

13 1 Henens [ToaroToBuTh 06CYXICHHE 4 yac 00CYX/IeHHE CUCTEM
K 18-oi1 CHCTEM TIa30CHA0KEHMS B ra3ocHa0OKeHus,
HeJleNn npe3eHTaoOHHOH hopme, TOKITa B

JIMCKYCCHSl, BEIBOJIBI IO TEME. Npe3eHTAIOHHOM

dbopme, mucKyccus,
BBIBOJIBI 110 TEME.

XapaxkrepucTuka  3aJlaHUil  JJA  CAMOCTOAAITEIbHOIl  padoThI
o0y4aoumuxcs U MeToAu4YecKHe PeKOMEeHAAIMH 10 UX BbITOJHEHHIO:

3aganusi NeNel, 2 — HOCAT O3HAKOMUTEIIBHBIA XapakTep C MOHSTUEM
COBPEMEHHBIX CHCTEM Ta30CHA0KEHHs, ONTUMaJbHBIM BBIOOPOM  MecTa
pacnoJIoKEeHUs Ha IUIaHe, KOTOPO€ CTYIAEHThl IOJy4arOT Ha IEPBOM Heaene
3aHSATHI.

3ananust NeNe 3, 7 — uzyuenue npodeccuoHaNbHBIX IPOrpamMM JJIsl pacueToB,
HEOOXOJMMBIX MPU MPOECKTUPOBAHUM CHCTEM Ta30CHA0XKEHUS, COCTaBJICHUE
COOCTBEHHBIX IMPOTpPamMM, BBHINIOJHEHUE PACUETOB U MPEACTABICHHUE PE3YyJIbTATOB
pacyeToB.

3amanus NeNe 4,59.10 — ucnonb3yst npodeccruoHaabHbIe MPOTPAMMBI IS
rpadguueckux padoT, BBHIMOJHUTH TpadHUUecKyrd 4YacTh PabOThI HAJ MPOEKTOM
CUCTEM T'a30CHA0KEHHUS.

3ananue NeNe 6, 8 — ¢ MOMOLIBIO KAaTaJIOIOB COBPEMEHHOIO 000PYIOBaHHUS
JUIS CUCTEM Ta30CHa0XeHHs, Moao0path 000pyAOBaHWE IJISi CBOErO MPOEKTa U
000CHOBATh ATOT BHIOOP.

3amganue NeNe 11, 12, 13 — moaroroBka npe3eHTanuu JOKIaaa 0 IPOEKTY.

TpeOoBanusi K TNpeACTABJEHHI0 W O(QOPMIIEHHI0 Pe3yJbTATOB
CaMOCTOSITeJIbHOM padoThI:



B onmcarenpHOi yacTu pabOTHI MOMKHO OBITH MPHBEACHO COBPEMEHHOE
obopyaoBaHue, METOIUKA TIOJI00pa U pacueTa, 000CHOBAH €Tro BEIOOP.
PacueTHass yacTh pabOTHl JOJIKHBI COJIEpKaTb OOOCHOBAaHUE BBIOPAHHOMU

METOJUKHA pacyera, OCHOBHBIC pacueTHbIE 3aBUCHMOCTH CO CCBHUIKAMH Ha
UCTOYHUKH, aJITOPUTM pacuera (He 3aBUCHUMO OT TOT0, Kakas IporpamMma pacuera
ObUIa HCIIOJIB30BAaHA), pe3yJbTaThl pacueTa B TAaOJWYHON (OpME U BBIBOABI O
coorBerctBun CII. Pabora momkna ObITh odopMmieHa B Buiae (parmeHra
NOSICHUTEIBHOW 3amucku mnpoekTa. [lo pesynbraram pacuera OJKHBI OBITH
MIOJITOTOBJICHBI MPE3EHTAINH.

['paduueckas yacTp pabOTHI HOMKHA OBITH BHINOJHEHA B MPOPECCUOHAIBHON
porpaMmMme U coAepkaTh TpaduIecKyro 4acTh MPOEKTa OTOIUICHHS, BEHTHISALUU U
KOH/JMIIMOHUPOBAHUS, HAHECEHHBIE Ha IJIaHE WHIUBUAYAJIbHOI'O OOIIECTBEHHOI'O
3naHus. Pabora mpencraBisieTcst A BCEOOIIEro OOCYXAEHUS MYJIbTHUMEIUIHO,
3aTeM MOCJ€ 3aMeyaHUl W TNPEeSIOKEHUH, IMOJYYEHHBIX B XO0Jie OOCYXICHMS,
BHOCSITCSI HUCHpaBiieHusi, paboTa JODKHA COOTBeTCTBOBaTh TpeboBanusm CII.
['padmueckas yacTp pacredarbiBaeTcs Ha TUcTax popmarta Al.

KypcoBasi pabora COAEpKHUT MOSCHHUTEIBHYIO 3alMUCKy H TpaduuecKyro
yacTh. lloscHMUTENbHAs 3amuCcKa MPOEKTa JIOJDKHA COAEPk AaTh OINHUCATEIbHYIO
4acTh, C AHAJIUTUYECKUM 0030pOM OOOpY/IOBaHUS, PACUETHYIO YacTh, OOIIUE
BBIBO/IbI, CIIMCOK MCIIOJIb30BAHHBIX MCTOYHUKOB U TpuioxkeHus. [‘paduueckas
4acTh JOJDKHA OBIThH IIpejcTaBlieHa Ha nuctax popmara Al, B macmrade 1:100.

I[lo Bcem wacTsiM pabOThl TMOATOTOBJICHBI MPE3EHTALMH, KOTOPHIE
MPEICTABIISUIUCH CTYICHTAMHU NPU 00CYXKIACHUM HA 3aHSATHUSX.

[TomHOCTBIO ~ 3aBEpUICHHBIM  IPOEKT  IPEACTABISACTCS K 3al(UTe
MOSICHUTEIPHONM 3alUCKOM, Tpe3eHTaluell U rpaduyeckord YacThl0 Ha JIHCTaX
dopmara Al.

Kpurepyuu oueHKH BBINOJHEHUS CAMOCTOATEIbHOM padoThI:

Ha 10 3ansATHAX CTyAeHTaM @PEAOCTaBI€HA BO3MOXKHOCTh CJIENATh
COOOIIIEHUE U MPE3EHTOBATh BHIIIOJIHEHHYIO pabOTy, 3TO OLIEHUBAETCS OajljlaMU OT
1 no 3. OneHuBaeTcs aKTUBHOCThH CTYJACHTOB MPU OOCYKJIECHUU MPEACTABICHHBIX
pabot 6amamu ot 1 70 2.

Ha mocnenHux Tpex 3aHATHUSX MPOUCXOIUT MyOJWYHAs 3alluTa KypCOBOM
paboThl, AONYyIIEHHBIX K 3amure. Ha 3ammure pgomyckaercss BceM 3aJaBath
BOIIPOCHI, KACAIOIIMECS HE TOJbKO MPOEKTa, HO U HOPMATHUBHBIX JIOKYMEHTOB U
TEOPETUYECKOM YacTh Kypca. KayecTBO BBIIIOJIHEHHOW KypcOBOW pabOThI
OLICHUBAETCS CIEAYIOIIUM 00pa3oM:

ITosicHuTeIbHAS 3alMCKA - MAKCUMAJIbHOE YHCJIO 0aioB — 40;

['paduueckas yactb - MakcUManbHOE YUCIIO 6aiioB — 40;

OTBeThI Ha BOMPOCHI - MAaKCUMaJIbHOE YK CIIo 0aiioB — 20;

100-90 6anioB — COOTBETCTBYIOT OIIEHKE «OTIUYHOM

89 -70 6amIoB — COOTBETCTBYIOT OIIEHKE «XOPOIIIOY

69-60 6anI0B — COOTBETCTBYIOT OIIEHKE «YJIOBJIETBOPUTEIBHO
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Macnopt

q)OHI[a OLICHOYHBLIX CPEACTB
nmo TMCOMIIJIMHE «Ocob0eHHOCTH NMPOCKTUPOBAHUS I'a30MIPOBOI0B U3

MOJIMITHJICHOBBIX TPY0», IPAKTHYECKUE 3AHATHSA

(HaI/IMCHOBaHI/Ie JUCHHIIIMHBI, BUJ] HpaKTI/IKI/I)

Kon u ¢popmynupoBka

Jrtanbl GOPMUPOBAHUS KOMIETEeHIMH

KOMIIETEeHIHH
OIIK-2 METO/Ibl MATEMAaTHYECKOTO aHAIIN3a U
Criocoben Inaer MaTeMaTH4YECKOT0 (KOMITBIOTEPHOT0) MOJICITUPOBAHYS,
aHAJIM3UPOBATD, TEOPETUYECKOTO U DKCIIEPUMEHTAILHOTO
KpUTHICCKI HCCIIEI0OBAHMSL.
OCMBICIIMBATh U
Npe/ICTABIIATD OCYIIIECTBIISATH TIOMCK, XpaHEHUE, 00pabOTKy M aHAJH3
HHpOPMALIHIO uHQOpMAaIMM U3 Pa3IMYHBIX HCTOYHHKOB H 0a3
2
OCYILIECTBIIATD OUCK VYmMmeer JAHHBIX, TIPEJICTaBIATh €€ B TpebyemoMm dopmare ¢
HAyYHO-TEXHHYECKOH UCIIOJIb30BAHUEM HH(POPMAIMOHHBIX, KOMIIBIOTEPHBIX
uH(OpMAaLHH, U CETEBBIX TEXHOJIOTHIA.
proOpeTaTh HOBBIC HH()OPMAIIMOHHBIME ~ TEXHOJIOTHSIMH, METOJAMU U
3HaHUs, B TOM YHCIIE C cpeacTBaMu cbopa, oOMeHa, XpaHEHHUs U 00pabOTKU
MIOMOILBIO Bnaneer nHpOpMANMY, HABBIKAMH PAOOTBI C KOMITBIOTEPOM,
UH()OPMAIIMOHHBIX KaK CPEJICTBOM yIpaBJieHHs HHPOPMAIIHCH.
TEXHOJIOTUH
OIIK-4 Crocoben HOpPMaTuMBHYI0 0a3y B o00jacTM  HMH)KEHEPHBIX
HCHOJIb30BATH 1 U3BICKAHUI, TNPHUHIMIOB TMPOCKTUPOBAHMS 3/IaHHH,
paspabaTbIBaTh 3Haer ..
COOPYKCHHUH, HWHKCHEPHBIX CHCTEM U 000pYIOBaHHS,
HPOCKTHY IO, o
TUIAHUPOBKH M 3aCTPOMKU HACETICHHBIX MECT.
PacCIOpSIUTENBHY IO
JOKYMEHTAIIUIO, & Vaseer UCIIOJIb30BaTh HOPMATHBHBIC MPABOBbBIC TOKYMEHTHI B
TaKKe y4acTBOBATH B po(heCCHOHATIBHOMN eI TETLHOCTH.
paspadotke CIIOCOOHOCTBIO ~ OCYILECTBJIATH IIOMCK, XpPaHEHHE,
HOPMATHBHbIX 00paboTKy M aHamu3 MH(GOPMALUM M3 Pa3IUYHBIX
paBOBbIX AKTOB B UCTOYHMKOB M 0a3 [aHHBIX, IPEACTABIATH €€ B
0bmacTH CTpOHTENLHOM TpebyeMoM dopmate c HUCIIOJIb30BAHUEM
OTpaciH 1 KumMmHo- | DIAACET
p 1 HH()OPMAIIMOHHBIX, KOMITBIOTEPHBIX H  CETEBBIX
KOMMYHAJILHOTO TeXHOTOTHL.
XO3SICTBA
HOpPMaTHBHYIO 0a3y B 00JacTM  HMHXKEHEPHBIX
3Haer MU3BbICKAaHUM, IPUHLUIIOB INPOEKTUPOBAHUSA 3[aHUU,
ITK-3 Criocoben o
COOPYKEHUH, HH)KEHEPHBIX CHCTEM H 000y IOBaHHSI.
OpraHU30BbIBATH
paGoThi 110 HPOBOIUTH 6Hpe,Z[BapI/ITeJ'II>HOG TeXHHKO-
HPOCKTHPOBAHHIO HKOHOMHYECKOE OOOCHOBAHME MPOCKTHBIX PEIICHHH,
CHCTEM pa3pabaThiBaTh MPOCKTHYIO U PabOYyr0 TEXHUYECKYIO
S —— y JOKYMCHTAIIHIO, 0(1)0pMJ'I$[”6H) 3aKOHYCHHBIE MPOEKTHO-
T — MeeT KOHCTPYKTOPCKHE padoThl, KOHTPOJIUPOBATh
COOTBETCTBHE  pa3pabaThiBacMbIX  TMPOCKTOB W

COOpYKECHU,
HaceJIEHHBIX MECT

TEXHUUECKOU AOKYMCHTAllUU 3aJIlaHUI0, CTAaHJAAapTaMm,
TCXHUYCCKHUM YCIOBHAM W JPYyT'MM HOPMATHBHBIM
AOKYMCHTaM.




MeTOoIaMu CHCTEM ABTOMATH3UPOBAHHOTO
Brameer | mpoekTUpoBaHUs u U3BICKAHUSI 00BEKTOB
npoGheCcCHOHATBHOM AeSITETbHOCTH.
MK-4 Criocoben METO/IbI  MPOCKTHPOBAHHS  MHXCHEPHBIX  CHCTEM
OCYILICCTBIATh U 3Haer 30aHMM W COOPY)KEHUH, MX KOHCTPYKTHBHBIX
KOHTPOJIMPOBATH AIIEMEHTOB, BKITFOYasi METOJMKU PACUCTOB.
HPOBCIICHIC paborarh ¢ TPOPeCCHOHATBLHBIMU POrPaMMaMu IS
ac4ETHOro Ymeer
p WH)XEHEPHBIX pacuyeToB U TpapuuecKux padorT.
000CHOBaHHUs
TCXHIUICCKIX PCIICHIH TEXHOJIOTHECH MPOCKTHPOBAHUS KOMOWHHPOBAHHBIX,
CHCTEM Brnameer | aBTOMAaTH3MPOBAHHBIX, JHEProcOEPETarONInX CHCTEM
TETUTIOra30CHA0KEHUS U OBK
BEHTHJIAIIAH

KOHTPO.JIb JOCTUXKEHUS IEJEN KYPCA
«OCco0eHHOCTH MPOCKTHPOBAHNUS I'a30MPOBOA0B U3 MOJHUITUICHOBBIX TPYO»

Ne | KonTponmupyembie MOIyIH/ pa3/ieiibl OueHouHbIE CPEACTBA -
/ TeMBI TUCITUTLIAHBI Kopp! 1 sTamnst HaNMEHOBAHUE
i/ dbopmMupoBaHUs TEKy I MIPOMEXKY
n KOMITETCHIINI KOHTpPOJIb TOYHas
aTrTecran
ust
1 | Ilonp3yschk MpeanoKeHHBIM OIIK-2, 3Haer YO-3 1,2,3
TrE€HEpaJIbHBIM IUIAHOM IOCEJIKA OIIK-4 VmMeer I1P-5 4,5
OTIPEJICIIUTH TETIOBBIC OTEPH JKUIIBIX 3
JIOMOB B 3aBUCHMOCTH OT TUIIOB U Braneer ) 7.8
Harpy3ky ['BC, 3anpoektupoBaTh K-4
TYNHKOBYIO Ta30BYIO CETh (CpeTHETO
WJIM HU3KOTO JIaBJICHUS ) IPEATIOKESHHBIX
MUKPOPAMOHOB.
Pacuert rasonpoBona Ha IPOYHOCTh U 3Haer YO-3 8,9,10
CTOMYMBOCTh. Paccunrtatp u
y 9 VYmeer I1P-5 11,12,14
OTIPENIeIUTh TPeOYyEMBIil THaMeTp 53
JIILIMOBOTO KaHaJIa (Ta30xo0/1a) oT Braneer - 13,15,16,
2 | TemmoreHeparopa, Ha4YepPTUTh I1K-3, [IK-4 17,18,
AKCOHOMETPUYECKYIO CXeMY U TLIaH
(BU) 30aHUSI C HAHECEHHBIM Ta30X00M,
YCIIOBHBIMH 0003HAYCHHUSIMU U
pasmepamu
IIpousBecT THUAPABIMYECKUH pacyeT 3HaeT YO-3
ra30BOM CETH CPEJHEr0 WJIH HHU3KOTO 19.20.21
JIaBJICHUI 3aJJaHHBIX MHUKpPOpPailoOHOB —
b
OMPENICINTh JUAMETPBI T'a30MPOBOJIOB, Ymeer TIP-4, ITP-5 22,23,24
BBIYCPTUTH 3aIPOCKTHPOBAHHYIO Bnaneer 25,26,
3 |rasoByiwo cerb Ha ueprexe, Hanectu | [1IK-3, [IK-4 1IP-5 27,28
TpeOyemble pa3Mepbl W JAUAMETPBI,
apMartypy M 1p. ycTpoictBa (QyTispsl,
JIBIXATeNIbHBIE U KOHTPOJIbHBIE TPYOKH),
COTJIACHO TPeOOBaHUSIM CBOJIOB MPABUIL.
[pousBectn ruapasiuueckuii  pacuer | OITK-2, 3HaeT YO-3, [IIP-4
4 ; i I1P-5
BHYTPHIOMOBOIA ra3oBoi cery, | OIIK-4 -




MOArOTOBHTh Matepuan ¢ mnomomisio | [TK-3, Ymeer 1-36
poheCCHOHANBHBIX rpapudeckux | [TK-4 Bnazeer
IPOrPaMM.

OIIK-2 3Haer ITo 1-36

o e3yJIbTaTaM

OIIK-4 YwMeer p UY
3ayer Mo AUCLHHUILIMHE [1K.3, Brazeer }]:eI/ITI/IHFa WM

11IK-4 N

ycTHOHU popme

Coaep:xaHue MeTOANYECKHX PEKOMEH AN,

onpeneJsOMUX Npoueaypbl OLeHUBAHHUSA Pe3yIbTAaTOB 0CBOCHUS
AUCUMILIUHBI (MPAKTUKU) « OCO0CHHOCTH NPOEKTHPOBAHMS
ra3onpoBoJ0B M3 NOJIMITHICHOBBIX TPYO»

Tekymas arrecranusi CTyaeHTOB. Tekymas arrecranys CTyAEHTOB IIO
JUCLUIIIINHE «OcobenHocTH MPOECKTHPOBAHUSA ra3onpoBo/ioB u3
NMOJMITHJICHOBBIX TPY0» MPOBOAUTCA B COOTBETCTBUU C  JIOKAJIBHBIMHU
HOpMaTUBHBIMU akTamu JIBOVY u sBnsiercs 00s3aTeIbHOM.

Texymas arrecranuss no aucuuiuiiHe «OCOOEHHOCTH TNPOEKTHUPOBAHUS
ra3onpoBOJIOB U3 IMOJIMITHICHOBBIX TpyO» MPOBOAUTCS B (hOpME KOHTPOJBHBIX
MEPONPUATHNA: JOKIAJ B NPE3CHTALUOHHOW ¢opme, 00CyXKIEeHHE pe3yIbTaToOB
pacueta, JOKJIaJ B MPE3CHTALMOHHON (opMe, UCKYCCHs, PECTaBICHHE PabOThI
Ha IIK ¢ ucnosb3zoBaHueM NPO(PECCHOHANBHBIX MPOTPAMM, 3alUTa KypCOBOMU
paboThl, MO OUEHUBAHMIO (DAKTUUYECKUX PE3YJIbTATOB OOYUYEHHSI CTYJIECHTOB H
OCYILECTBIISETCSA BEAYILIUM MPENOIaBATEIEM.

OObexTaMu OIIEHUBAHUS BHICTYAIOT:

- yuyeOHasi AUCHUILIMHA (AKTUBHOCTh Ha 3aHATHUSAX, CBOEBPEMEHHOCTH
BBIIIOJIHEHUS PA3JIMYHBIX BHUJIOB 3aJlaHUM, IIOCEIAEMOCTb BCEX BUJOB 3aHATHU I10
aTTeCTyeMOM JUCLMIUIMHE) - OLlEHMBaeTcsd OamylaMu B IUIaHE —pEUTHUHIe
JUCLUIUIVHBL

- CTelleHb YCBOCHHUS TEOPETHYECKUX 3HAHMI — OLIEHUBAETCS 110 JOKJIa/1aM
B IIPE3CHTALIMOHHON (hOpMe, AUCKYCCUU;

- YPOBEHb OBJIAJIeHMS NMPAKTHYECKHUMH YMEHHMSMHM U HAaBBIKAMM I10
BCEM BHJIaM y4eOHOH paboThl - OLEHUBAETCA IO JOKJIaJaM B MPE3EHTALMOHHON
(dopme, TUCKyCCUsIM, BBIBOJAM I10 TEME, 00CYKIAECHUEM PE3YyJIbTaTOB PACUETA;

- pe3yJbTaTbl  CaMOCTOAATEIbHON  padOTBI  OLEHUBAIOTCSI IO
npeacraBieHuto paborel Ha IIK ¢ wucnosb3oBaHMEeM MPOQPECcCHOHATBHBIX
IIPOTPaMM.

IIpoMexyTOUHAsI aTTECTALMSA CTYACHTOB.
IIpomexxyTouHast arrecranysi CTYIEHTOB IO aucuuiuiiHE «(Oco0eHHOCTH

NMPOEKTHPOBAHNUSA Ta30MPOBOJA0OB M3 MOJMITWICHOBBIX TPY0» NPOBOIUTCS B
COOTBETCTBHM C JIOKaJbHBIMH HOpMaTUBHbIMKU akTamu JIB®Y wu sBisercs




00s13aTEILHOM.
[IpomMexxyTOUHON arTecTanMe MPEeayCMOTPEH 3a4eT M0 IUCIUIUINHE B

(dbopmMe OTBETOB Ha BOIPOCHI OUIIETOB YCTHOM (hopMme.

Ilepeuens oueHouHbIX cpeacTB (OC), HCNOIb3yeMbIi IPU U3YyYCHUU
AUCHUILTHHBI «OCO0CHHOCTH MPOECKTHPOBAHUS I'a30NPOBO/I0B M3
MOJIMITWICHOBBIX TPYO».

YO0-3 — nokman uiaum  COOONICHHWE B MPE3EHTAIMOHHOW ¢dopMme, IUCKYCCHS,
MOJIEMUKA, UCITYT, 1e0aThI.
TeMBI TOKJIa0B, COOOIICHMIA:

1. O6mue TpeOoBaHMS K CETSIM ra30pacipeesiCHUs] U ra30MnoTpeOIeHUs.

2. Knaccudukaius ra3onpoBoj0B MO JTaBICHUIO.

3. O6GnacTh NPUMEHEHHUSI Ta30MPOBOIOB U3 MOJUITHUICHOBBIX TPYO

4. TpyObl, coequHUTENbHBIE JCTAIM W MaTepHallbl IMOJUITHICHOBBIX
ra3omnpoBOJIOB.

5. Br10op, TONIMHA CTEHKU, MApKUPOBKA, TPeOOBAaHHUS U CBOMCTBA.

6. Pasmenienue apMarypsl, BBOJbI IOJIUITHUICHOBBIX Ia30IIPOBOJIOB.

7. TpeboBaHusA K COOPY>KEHHUIO Ta30MpOBOAAa B OCOOBIX MPHUPOAHBIX H
KJIMMaTUYECKUX YCIOBUSX.

8. Pacuer razonpoBojia Ha IPOYHOCTh U YCTOMYUBOCTD (IIPUMEP pacyeTa).

9. CrpoutenbcTBo. BXOJHOM KOHTPOIL KauecTBa TPyO M COEIMHUTEIbHBIX
JeTajei U3 NoJUATUIICHA

10. TparncnopTupoBKa TpyO U aeTajei.

11. CBapounsie anmapaTbl M YCTAHOBKM JJIsI CBApKU IOJMATHICHOBBIX
ra3onpoBO/IOB.

12. Capka MONMATHICHOBBIX TPYO  BCTBIK HArpeTbiM HWHCTPYMEHTOM,
CBapKa COCJIMHUTEIBHBIMU JETAISIMH € 3aKJAJHBIMU  HarpeBaTelIbHbIMU
3JeMEHTaMU (MpUMEP CBAPKU (BUACOPOIUK) TPYO MaJIOro v OOIBIIOr0 AUAMETPa;

ITP-4 - Pedepartsl, kaTanoru o00py10BaHUS.

Temsbl pedepaTos:

AHnanutnyeckuii 0030p MaTepuagoB M OOOpYyJOBaHHUS,  HCIOJIb3YEMOIo B
CUCTEMAaX I'a30CHA0KEHUS

MertainononuMepHsie TpyOOIIPOBOIbI.

[TonunponuneHoBbie TPYyOBI.

Tpy0OonpoBoabI U3 CIIMTOrO MOJIUITUIICHA.

TpeboBanus k MatepraiaM BHYTPUAOMOBBIX T'a30IIPOBOJIOB U apMaType.
Bunet  TpyOompoBOgoB < Juis  BHYTPUIOMOBOM  mpokianku  (¢oto,
BHJIeOMaTepuan).

SNk W=



6. TpeboBaHus M cHOCOOBI YCTAHOBKH, MECTa YCTAHOBKH TEIJIOT€HEPATOPOB
IIPY MOKBAPTUPHOM M MHAMBUAYAJIbHOM TEIIOCHA0KEHHH.

7. TpeOoBaHus K aBTOMATU3ALMK  TEIJIOTEHEPATOpPOB, K  IMOXapHOU
CUTHAJU3aIMu U 000pYyIOBaHUIO (apMaType, OTKJIHYAIOIIUX YCTPOUCTBAX,
OTHE3aNOPHBIX KJIalaHax U T.1.)..

IIP-5 KypcoBasi padora - BKJIKYAET pacyeTHO-rpapuyeckyr padoTry u
TBOPYECKOeE 3aaHHe.

Tembl MHIUBHAYAILHBIX MPOEKTOB, MMEIOIIUX PACYETHO-TPAPUIECKYIO YaCTh:
IIpoekTHOE 3anaHueE:

Wcxonuple JaHHBIE JUIS MPOEKTUPOBAHMS Ta30BLIX TOPOICKMX CETEH KUIIOrO

MHKPOpaioHa 13 HOIMITUICHOBLIX TPYO.

Topoxn BuaamBocTok (reHIIaH IpUIAracTes)

Topon cuaGxkaercsa razom  Qy=36,26 MJIx/m>, p=0,743 kr/m’>

Harpy3ka Ha oTtomienue 31aHuil:

Qoamsmy= 6700 Br

Qommamy= 13400 Bt

QO(HOBI/IK-M): 13400 Bt

Qommamy= 13400 Bt

QO(BSM-I{}'HHCKC): 11100 Bt

Qovamy= 35500 Bt

Qommamy= 87771 Bt

1.1.4. Harpy3ka Ha ropsiuee BOJJOCHAOKE€HUE: IPUHSTD 10 PaCUETy
1.1.5. 3anpoekTHpoBaTh BHYTPUKBAPTAJIbHBIE HAPYXKHbIE Ta30BbIE CETU
CPEIHEro U HU3KOTO JaBJICHUMN: BapUaHT (I MUKpPOpPAOHBbI)

JlaBiieHue ra3a B MarucTpajibHOM razonposojae 1.2 MIla
JaBnenue raza B razonponoje nocie ['PIIb 1 0.6 MlIa
JaBnenue raza B razonponoje nociue I'PIIb 2 MlIa
JlaBneHue ra3a B ra30npoBOAE HU3KOTO JIaBJICHUS ‘Mlla

1.1.6. Ilpemycmotpers ycranoBky IIYPI' mis nmomoB mpoekra (HU3M,
HU2M, Hosuk-M, H14M, B5M, HM2M, HM3M) npu >TOM JaBieHUE raza nepea
TEIUIOr€HEPATOPOM JI0JKHO ObITh He MeHee 2,3 Klla.

1.1.7. [JanHbIE 1151 NPOEKTUPOBAHUS BHYTPUIOMOBOM T'a30BOU CETH.
3anpoeKTUpOBaTh BHYTPHU JIOMOBYIO I'a30BYIO CETh U3 METANTMYECKUX
TpyO C roppupoBaHHBIMA TMOKMMH TOABOAKAMHU K TEIUIOI€HEPaTOpy U ObITOBBIM
pudopam.

HomunaneHoe naBienue rasa nepeq remioreseparopom 2,3 Klla
nepea razoBbiMu ipubopamu 1.4 Klla.

Bonpocsl AJ1s1 NPOMEKYTOYHOM aTTeCTANIMU — 3a4€T B YCTHOU (hopme 1o
HK3aMEHAIIMOHHBIM OWieTam



1. O6mue TpeGoBanus. HapykHbie ra30mpoBOIBI U COOPYKEHHUS.

2. Texymui 1 KanuTaJbHBIA PEMOHT HAaPYKHBIX T'a30IIPOBOJIOB.

3. TexHu4eckoe TMarHoCTUPOBAHUE ra30IPOBOIOB.

4. Texymuii 1 KanuTaJbHBIA PEMOHT Ta30PETYIATOPHBIX ITYHKTOB.

5. Okcrutyaranuyss BHYTPEHHUX Ta30npoOBOJOB M Ta30MCHOJIB3YIOMIMX
YCTaHOBOK (TIpOAYyBKAa Ta30lpOBOJAOB, IIPOBEPKAa, MPOBEPKA TIE€PMETHUYHOCTU
3aTBOPOB 3allOPHOM apMarypsl, IyCK TIa3a IIOCIE KOHCEpPBALMM, PEMOHTa WIIH
CE30HHON OCTaHOBKU 00OPYIOBAHUA U T. [1.)

6. DKcIuTyaTanus CUCTEM ra3opaclpeesieHusl U ra3onoTpeOaeHms..

7. O6opyoBaHHE, YCTPONCTBO, THUIIBI PETYJIATOPOB, TI'a30BBIX CUETUHKOB,
apMarypbl, CPEICTB ABTOMATHKHU.

8. brounbie razoperynstopubie myHkThl ( ['PIIB, IPII) Bumei, obmacts
NpUMEHEHUs U HazHaueHus (HoTo, BUAEO - MaTEPHUATIBI).

9. ITon6op 06opyaoBaHKs OJOYHBIX Ta30PErYIATOPHBIX MyHKTOB, IIKA(PHBIX
razoperynstopueix myHkToB ( I'PIIB, IIIPII), nyHKTOB peayuupoBaHuUs U ydeTa
raza(ITYPI).

10. Metonuka (mporpamma) nonoopa nynkros ( I'PIIb, IIPII), nyHnkros
peayuupoBanus u yuera raza(I1YPT)..

11. Buael myHKTOB y4eTa U peAyLHpOBaHUs ra3a.

12. IlocnenoBaTesIbHOCTh T'MAPABINYECKOIO pacyeTa TYIUKOBBIX CETEH
Huzkoro nasienus (ot 0,1 mo 0,005MITa).

13. TpeOoBaHus K MPOCKTUPOBAHUIO M PA3MENICHUIO IYHKTOB yueTa U
peayLHUpOBaHUs IPUPOJHOTO rasa.

14. TpeOGoBanus K aBTOMATU3AlMM TEIUIOTEHEPATOPOB, K TOXKAPHOM
CUTHaJM3alud W O00O0pyJIoBaHHIO (apMarype, OTKIIOYAIOIIUX YCTPOMCTBaX,
OTHE3alOpPHBIX KJIAMaHAX U T.1.).

15. Tlpumep pacdeTa CHUCTEMBI Ta30CHA0XKEHUS 3aHUSI BBICOTOM 10O 5-TH
ATaXEN U JOMa KOTTEHKHOMN 3aCTPOUKHU.

16. TpebGoBaHus K aBTOMATU3alMM TEIUIOTEHEPATOPOB, K TMOKAPHOM
CUTHAJIM3aMU M 00OpyJIOBaHUIO (apMarype, OTKJIIOYAIOLUX YCTPONCTBAX,
OTHE3aMOPHBIX KJIanaHax u T.J.).

17. Ilpumep pacuera CHCTEMBI Ta30CHA0XEHUs 3/IaHHUSI BBHICOTOM 10 5-TH
ATAXKEN U I0MA KOTTEIKHOU 3aCTPOMKHU.

18. TpeOoBaHus K aBTOMAaTHU3alMM TEIJIOTEHEPATOPOB, K IOXKApHOH
CUTHaJM3alud U O00O0pyJIoBaHHIO (apMarype, OTKIIOYAIOIIUX YCTPOMCTBaX,
OTHE3alOpPHBIX KJIAMIAHAX U T.1.).

19. Ilpumep pacuera CHCTEMBbI Ta30CHA0EHUs 3/IaHHMS BBICOTOM 10 5-TH
ATAXKEU U I0Ma KOTTEIKHOU 3aCTPOMKHU.

20. IlocmenoBaTenbHOCTh THUAPABIMYECKOTO  PacyeT BHYTPUAOMOBBIX
ra3onpoBO/IOB.

21. TpeOGoBaHudg K MaTepuajlaM BHYTPUIOMOBBIX Ta30MpPOBOAOB H
apMarype, BHUIbl TpPyOOINpPOBOJOB [UJIi BHYTPUAOMOBOM Mpokianku (¢oro,
BHJIeOMaTepual).

22. TpeOGoBanus ©  cHocoObl  YCTaHOBKM, MECTa  YCTaHOBKH
TEIUIOr€HEPATOPOB MPU MOKBAPTUPHOM U MHIUBUAYATbHOM TEIUIOCHAOXKEHUH.



23. OmnpeneneHre pacxoJ0B ra3a IMpU MOKBAPTUPHOM TEIUIOCHAOKEHUH,
CUCTEM MHAMBUAYAIBHOIO TEIUIOCHAOKEHUS 3JaHUM J0 TpeX OJTaKed u
MPUCTPOCHHBIX, KPBIITHBIX, PAHOHHBIX KOTEIbHBIX.

24. TpaHCIIOPTUPOBKA TPYO U JCTAIICH.

25. CpapouHble amnmaparbl U YCTAHOBKU JUIsl CBAPKU TMOJUITHICHOBBIX
ra3onpoBOOB.

26. (Cpapka MOJIMAITHICHOBBIX TPYO BCTBHIK HATPETHIM HHCTPYMEHTOM.

27. Caapka COEUHHUTEIbHBIMU JNETAAMU c 3aKJIaIHBIMU
HarpeBaTEIbHBIMU 3JI€MEHTaMU (TMPUMEpP CBapKU (BUIACOPOJUK) TpyO Masioro u
OOJIBIIIOTO JUAMETPA.

28. TpyObl, coenMHUTENBHBIE JETAaTM M MaTepualbl MOJUITHUICHOBBIX
ra3onpoBOOB.

29. BrI6Op, TONIIMHA CTEHKH, MAPKUPOBKA, TPEOOBAHUS U CBOMCTBA.

30. OOmue TpeOoBaHUS K CETSIM Ia30paclpeiesieHHs U ra30noTpeOIeHusl.
31. Knaccudukamus ra3onpoBoI0B MO JIaBJICHUIO.

32. OO6nacTh IpUMEHEHUS Ta30MPOBOAOB U3 TOJUITUICHOBBIX TPYO

33. HapyxHble ra300pOoBOJIbl U COOPYKEHUS.

34. Tekyluid U KalUTAJIbHBIA PEMOHT HApy>KHBIX ra30MPOBOOB.

35. TexHUYeCKOe IUarHOCTUPOBAHUE ra30MPOBOIOB.

36. Texkymui ¥ KalMTAJIbHBIA PEMOHT I'a30PETYJIATOPHBIX ITYHKTOB.

KpnTeplm BBICTABJCHUS OIICHKH CTYJACHTY Ha 3a4€Te

no JucuuIiuHe «Oco0eHHOCTH NMPOEeKTHPOBAHUSA Ia30MPOBOI0B U3
NMOJINITWIECHOBBIX TPYO»:

Bbanabi Ounenka TpeodoBanus K chopMUPOBAHHBIM KOMIIETEHIUSAM
(peHTHHrOB IK3aMeHa Llonucamu oyenxy ¢ coomgemcmeuu ¢ KOMnemMeHYUIMU.
0l OlIeHKH) |(cTaHmapTHas) Ilpussazamo x oucyuniume

OlleHKa «OTJIMYHO» BBICTABISACTCA CTYACHTY, €CIIH OH
rmyOOKO W TPOYHO YCBOWJI TPOTpaMMHBIA Marepuad,
100-86 HCUYEPIBIBAIOLIE, MOCIEA0BATEIBHO, YETKO M JIOTUYECKH
CTPOMHO €ro U3JIaraeT, yMEEeT TECHO YBS3bIBATH TEOPHUIO C
MPaKTUKOM, CBOOOTHO CHPABIISIETCS C 3aJa4aMH, BOIIPOCAMH
«omauyHoy» | M JAPYTMMH BUJAMU TPUMEHEHHS] 3HAHUM, TpPUYEM HE
3aTpyAHSIETCS C OTBETOM INIPH BHJIOM3MECHEHUHW 3aJaHuM,
UCTIONIB3YET B OTBETE MaTepual MOHOTpadUIecKOu
JUTEPATYPHhI, MPABIIBHO 00OCHOBBIBACT MIPUHITOE PEIICHUE,
BJIagcCT paSHOCTOpOHHI/IMI/I HAaBbIKaAMHA 58 HpI/IeMaMI/I
BBITIOJTHCHHSI IPAKTHYECKUX 3a7a4.




O1LieHKa «XOPOLIO» BBICTABIISETCS CTYICHTY, €CIIH OH TBEPO
3HAaeT MaTepHa, TPaMOTHO U 0 CYNIECTBY H3JIaraeT ero, He
85- 76 JIOIyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC,
«xopoutor NPAaBUILHO TMPHUMEHSIET TEOPSTUYECKUE TMOJOKEHHUS MpPH
peIICHHH TPAKTHYECKUX BOMPOCOB W  3ajad, BIajeeT
HEOOXOIMMBIMH HAaBBIKAMH U IPUEMAMH HX BBIIOIHECHHUS.

OI.[GHKa «YAOBJICTBOPUTCIIBHO» BBICTABIIICTCA CTYACHTY,
€CJIM OH UMECT 3HAHUA TOJBKO OCHOBHOI'O MaTtc€puajia, HO HC

75-61 YCBOWJI €ro AeTalei, AOMyCKAeT HETOYHOCTH, HEIOCTATOUYHO
«y0oenemeo- | MpaBUIIbHBIE  (QOPMYJIMPOBKHM, HApyIICHUS JIOTUYECKON
pumenbHo» MOCJIEIOBATEIbHOCTH B MB3JIOKEHUHM  IPOrPAMMHOrO

MaTepuasga, HCIBITHIBAET 3aTPYyAHEHUS IPHU BBIOJHEHUH
IPAaKTUYECKUX paboT.

OlLleHKa «HEYIOBJIETBOPUTEIHHO» BBICTABISIETCS CTYJICHTY,
KOTOPBI HE 3HAeT 3HAYUTEIbHOW YacTH MIPOrpPaMMHOTO

60-50 MaTepuana, JIOITyCKaeT CYILLECTBEHHbIE OLINOKH,
HEYBEPEHHO, C OONBIIMMHU 3aTPyIHEHUSMH BBIOJTHICT
«Hey0081ema
NpakTUYeCKue  PabOTHI. Kak  mpasuro, OLIEHKa
opumenbHoy

«HEYIOBJIETBOPUTEILHO» CTABUTCS CTYJACHTAM, KOTOpPHIE HE
MOI‘yT HpO,[[OH)KI/ITI: 06y‘1€HPIC 663 JOITOJIHUTCIIBbHBIX
3aHSATHUM MO COOTBETCTBYIONIECH NUCIUILIIMHE.

Kpurepun oneHkn KypcoBoii padboThl

v 100-86 6a/ioB BBICTABIISICTCS CTYJEHTY, €CJIU MPOJAEMOHCTPUPOBAHO
3HaHWE W BJIAJCHHE HABBIKAMHU CAMOCTOSITEIHLHOW MPOEKTHO-UCCIIEN0BATEIbCKON
paboThl IO T€MEe MPOCKTUPOBAHMS; METOJlaMU M TPHEMaMHU aHaJIW3a Pa3TMYHbIX
BAPUAHTOB pacyeTa W JTalOB NPOCKTUPOBAHUS, MPUMEHAEMBIX Ha IPaKTHKE.
PaGota BbINIONIHEHA B COOTBETCTBHM C JICUCTBYIOIIMMHM HOpPMaTuBaMu U
TEXHUYECKUMHU  YCIIOBUSIMHU. Hcnonb30BaHbl  COBPEMEHHBIE  KOHCTPYKIIUH
OTEUECTBEHHOI'0 U 3apyOeKHOr0 MPOU3BOACTBA. DaKTUYECKUX OMUOOK HET.

v' 85-76 0amioB BBHICTABIIACTCA CTYACHTY, €CIH TPOAEMOHCTPUPOBAHO
3HaHWE W BIAJCHUE HABBIKAMHU CAMOCTOSTEIHHOW MPOEKTHO-UCCIIEN0BATEIhCKON
paboThl IO T€Me MPOCKTUPOBAHMS; METOJIaMU W TPHEMaMHU aHAJIW3a Pa3TMYHbIX
BAPUAHTOB pacyeTa U HTANOB MPOCKTUPOBAHUS, TPUMEHSIEMbIX Ha MPAKTUKE MPHU
3ToM JonyiieHo He Ooznee 1 omuOku. Pabora BbINOJIHEHA B COOTBETCTBUM C
JNEUCTBYIOIIIUMUA HOPMAaTHUBAMU U TEXHUUYECKUMU YCIOBUSMHU. Vcmonab30BaHBI
COBPEMEHHBIE KOHCTPYKI[MM OTEYECTBEHHOTO M 3apyOe’KHOTO MPOU3BOJICTBA.
DakTUYECKUX OMUOOK HET.

v 75-61 0GamioB BBICTABIAETCA CTYAEHTY, €CJIM HPOJEMOHCTPHPOBAHO
3HaHWE W BIAJCHUE HABBIKAMHU CAMOCTOSTEIHHOW MPOEKTHO-UCCIIEN0BATEIHCKON
paboThl MO TeMEe MPOEKTHUPOBAHUS;, METOJAaMHU U MPHUEMaMU aHAlIU3a Pa3IUYHBIX
BAPUAHTOB pacyeTa U ATANOB MPOCKTUPOBAHUS, TPUMEHSIEMbIX Ha MPAKTUKE MPHU
9TOM JlomyIlieHO He Oojee 2 ommbok. PaboTa BBIMOJIHEHA B COOTBETCTBUHU C



JEUCTBYIONUMHA HOPMATHBAMU M TEXHUYECKUMH YCJIOBUSMHU. VICTIOIB30BaHbBI
COBPEMEHHBIC KOHCTPYKIIMM OTEUECTBEHHOIO U 3apyOEeXHOr0o MpPOM3BOACTBA.
DaKTUYECKUX OITHOOK HET.

v 60-50 OamioB -  BHICTaBIseTCs  CTYIEHTY, €COM  IPOEKTHO-
HCCIIEIOBATEILCKOM paboTa MpeCcTaBiseT co00i CKONMMPOBAHHBIM MaTepHall, HE
COOTBETCTBYIOIIMI TeMe MpoeKTa 0e3 JOJDKHOIO aHajru3a BapHAHTOB MPOSKTHBIX
pemenuii. [onmymeHo Tpu wmiam  OGomee Tpex omuOok. HanexxHocTe W
3¢ (HEKTUBHOCTH 3aITPOCKTUPOBAHHBIX CUCTEM BBI3BIBAET COMHCHHE.

Kputepun ouenkn nokiana wim pegepara, coo0IIeHUs] BbINOJHEHHbBIX
B (popMe npeseHTan Uit

v' 100-86 0amioB BBICTABISETCS CTYIEHTY, €CIIM CTYACHT BBIPA3HUI CBOE
MHEHHE 10 CQOpPMYJIMPOBAHHOM MpoOiieMe, apryMEHTUpPOBal €ro, TOYHO
OTNpEJIEINB €€ COJAEPKAHUE U COCTaBIstoIuMe. M3yunsn MeTo bl U IpUeMBbl aHaIKM3a
pa3IMyYHBIX IPOrpaMM pacueTa M 3TAlOB JHEProcOEpeKeHUs, NMPUMEHSEMbIX B
pa3pabatrbeiBaeMbIX cuctemax, 3HakoM c¢ mnojoxeHussmu CII u CHull, 3naer
OTCUYECTBEHHOE U 3apy0ekHOe 000pyA0BaHUE, €T0 JOCTOMHCTBA U HEJIOCTATKH.

v' 85-76 - GanoB BBICTABISIETCS CTYJIEHTY, €CJIM OH apryMEHTUPOBAJ CBOE
MHEHHE 0 cHOpMyITHpPOBAHHOW MpoOIeMe, TOUHO ONPEICINB €€ COACpKAaHUE U
COCTABJISIIOLIME XApAaKTEPU3YIOTCS CMBICIOBOM II€JIBHOCTBIO, CBSA3HOCTBIO U
MOCJIEIOBATENbHOCTBIO  U3JIOKEHMSI; JONylleHo He Oosiee 1 owmubOku mnpu
OOBSICHEHUH CMBICIIa WIIH COZIEP>KAHUS ITPOOIIEMBI.

v’ 75-61 Ga/IOB BBICTABIISICTCS CTY/CHTY, €CIIH OH HMPOBOMT JOCTATOYHO
CaMOCTOATENIbHBI aHAJIM3 OCHOBHBIX 3TallOB M CMBICIOBBIX COCTaBIISIOIIMX
npoOiemMbl; TOHUMAaeT 0a30Bble OCHOBBI M TEOPETHYECKOe OOOCHOBAaHHUE
BbIOpaHHOW TeMbl. [IpuBIEYEeHBI OCHOBHBIE HCTOYHHKH IO pacCMaTpHUBaeMOU
teme. [JonymeHo He Oosiee 2 OMMOOK B CMBICIE WIH COJIEPKAHUHM MPOOIEMBI,
odopmiieHUU PabOTHI

v 60-50 GayuTOB BBICTABIISACTCS CTYICHTY, €CIIM €ro paboTa IMpeacTaBisieT
co0o0il TepecKazaHHbI WM MOJIHOCTBIO MEPENMCAHHBIM MCXOJIHBIM TEKCT 0Oe3
KOMMEHTapueB W aHainu3a. He packpblTa CTpyKTypa M TE€OpeTHYEcKas
cocraBistomas TeMbl. JlomymeHo Tpu WM 0ojiee TpeX OIIMOOK B CMBICIOBOM
COJIep’)KaHUU pacKpbIBaeMOU MPOoOIIeMbl, B 0(OPMIICHHH PaOOTHI.

KpHTepnn OLICHKMU IPE3CHTAlluMN JOKJIaaa:



50-60 6aa10B

61-75 6a10B

76-85 0a110B

86-100 6ass10B

«
E (HeymoBJieTBOp | (yaOBJETBOpPHUTE (xopo1uo) (oTIIMYHO)
= HUTEJIbHO) JIbHO)

=)
Kputepuu Conep:xxaHue KpuTepuen

[TpoGnema He [TpoGnema [IpoGnema packpeita. | [Ipobrnema packpsita
o packKpsITa. packpseiTa He [IpoBenen ananu3 MIOJTHOCTBIO.
= OTCyTCTBYIOT HOJHOCTBIO. npobaemsl 0e3 ITpoBenen ananu3
E. o BBIBOJIBI BriBobI He MIPUBIICUYCHUS pOOIIEMBI C
2'S cenaHbl U/WIn JIOTIOJTHUTEIBHON IIPUBJICYEHUEM
& =3 BBIBOJIBI HE nutepatypsl. He Bce | momomHuTENEHON

000CHOBaHbI BBIBOJIbI CJICJIaHBbI auTeparypbl. BeiBob
1/ 000CHOBAHEI 000CHOBAHBI

[TpencraBnsema | IlpeacraBisemas | [IpencraBnsemas [Tpencrapnsemas
o s uHpopManuss | HHGopManus He | uHpOpMAaNHs HE uHpopManus
= JIOTHYECKU HE CHUCTEMaTH3UpOBa | CUCTEMAaTU3UPOBAHA U | CUCTEMaTU3UPOBAHA,
% cBsizaHa. He Ha W/WJIH HE MocJeI0BaTesbHA. rocjeoBaTeIbHa U
s UCTOJIb30BaHbl | mocnenoBarenbHa | Mcrnonb3oBaHo Gojiee | TIOTMUECKHU CBsI3aHA.
e npodeccuoHanb | . UCIOJIb30BAHO 2 npodeccuoHanbHbIX | Mcnonas3zoBaHo 6osnee
& HbIE€ TEPMUHbI 1-2 TEPMUHOB 5 nmpodeccruoHaTBHBIX
= npodeccuoHanbH TEPMHUHOB

BIX TEPMHHA

He Hcnonbs30BaHbI Hcnonws3oBansl [upoko
o UCTOJIb30BaHbl | TEXHOJIOTHH TexHosoruu Power UCIOJIb30BAHBI
E TEXHOJIOTUH Power Point Point. He 6ounee 2 texnosioruu (Power
= Power Point. YaCcTHUYHO. 3-4 OLIMOOK B Point u np.).
§. bonbiie 4 OIMOKH B MPEACTABIAEMON OTCyTCTBYIOT
= OIMOOK B npenacrapisieMor | uHGopMaIuu OILIMOKH B
© npeACTaBiIsieMo | HHpOpMaIuu TIpeCTaBISIe MO

i uHpOopMaIUn uHbopMauu
s Hert otBetoB Ha | TonbKO OTBETHI OtBetbl Ha Borpockl | OTBETHI HA BOIPOCHI
= é BOIIPOCHI Ha 3JIeMEHTapHbIE | MMOJIHbIC W/WIN MOJIHBIE, C
e = BOTIPOCHI YaCTUYHO TTOJTHBIC MIPUBHICHHEM
= S PUMEPOB U/WIIH
C ITOSICHEHHU




