MuHHCTEPCTBO HAyKH | BBICIIero obpasoBanus Poccuiickoit Oenepaiiu
(benepanbHOE rOCyAapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE YUpeKIeHHEe BBICIIEro 00pa3oBaHus
«Ypanbckuil penepanbHblil yHUBepcuTeT HMeHH niepBoro [1pesunenrta Poccuun B.H. Enpuunar
HuwkHerarnjbcKUil TEXHOJIOrH4ecKHil HHCTUTYT (duinan)

>
M

o Hupektop

N

3T B.B. Ilotanun

255 ) 2019 T.

<% # z&%&f
57
PABOYAS ITPOTPAMMA MOJYJIA

Ilepeuens cBeeHuii 0 padoyeii nporpaMMe Moay.as Y4eTHble JaHHbIE
Moay.ab Koa moayas
TexHOoJOrHYeCKHe MPOLECChl B MAIMHOCTPOEHHUH M.1.29
ObpazoBaTejbHAasi NPOrpamMMa Kopa OI1
KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE obecIieueHne 15.03.05/33.01
MAalIHHOCTPOHTENIbHBIX IIPOH3BOJICTB
HanpasieHue noaroToBKu Ko HanpaB/ieHusi ¥ YPOBHS NOAT0TOBKH
KoHCTPYKTOPCKO-TEXHOJIOIHYECKOe 0becrieueHue 15.03.05
MAalTMHOCTPOUTEILHBIX IPOU3BOICTB

Huxuwnii Tarna, 2019
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Paszgen 1. OBIIASL XAPAKTEPUCTUKA MO Y JISA
TexnoJiorn4yecKne Npouecchbl B MANIMHOCTPOESHHH

1.1.  AHHOTAUM$ cOaep:KAHHS MOJY.JIs

Monyne «TexHomorudeckue mpoleccbl B MAlIMHOCTPOEHHHM» OTHOCHTCS K  YacTH
obpasoBaTenpbHOH mNporpaMmel, (GOpMHpPYeMOil y4acTHHKaMH 00pa3oBaTeibHbIX OTHOLIEHHH U
HamnpasJieH Ha (JOPMUPOBAaHHE y CTYIEHTOB HABBIKOB, HEOOXOMUMBIX IS pa3pabOTKH ONTHMAILHBIX
TEXHOJIOTHYECKHX IIPOLIECCOB 00pabOTKH neTanell B MAIIHHOCTPOSHHH.

B cocTtaB Moy BKIIIOYeHBI iBe AMCUUITIUHBL «[Iponecchl u onepanuu GopmoodpazoBaHus»
u «Pexymuii unctpyment». ConepiaHue IHUCUMIUIMH MOAYJS IMO3BOJHMT CTYACHTAM H3Y4YHTh
OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHHs IPOLECCOB, IPOMCXOAALIMX MPH pe3aHHH MeTalIoB,
KOHCTPYKIHIO U OCHOBBI IIPOEKTHPOBAHUS METAIOPEKYIIHX MHCTPYMEHTOB, OCHOBHBIE IPHHIIHIIBI
IpaBHJIBHOTO BEIOOpa THIA WHCTPYMEHTA, HHCTPYMEHTAIBHOIO Marepualia, ONTHMAIbHBIX BEJIHYHH
PEKHMOB Pe3aHHs, TEOMETPHH PEXYIIEH YaCTH HHCTPYMEHTA /115l KOHKPETHBIX YCIOBUH 00paboTKH.

Ilpu peanuzanuy OUCHMIIIHH MOIYJTS HCIIONB3YIOTCA INPOEKTHAs TEXHOJIOTHS O0ydYeHHs,
npobnaemMHoe o0yueHHe, HH(POPMALIMOHHEIE TEXHOJIOTHH, IpynnoBas pabora. Peannzais IUCUMIUTHH
MOIy/IS MpearnojaracT MpUMeHeHHe pazpaboTaHHBIX JJIEKTPOHHBIX DPECypcoB, BKIouas ydeOHEIE
mocoOusl, 3agaHus.

1.2.  Crpykrypa u 00beM MOAYJIst

O0Bem ancuunInH ®dopma HTOroBoii
Ne n/n [MepeyeHb AHCUMNINH MOAYAS e Epiliey ot HPUMERY (OUHGH ATTECrALTE
g p ARG o MOAY.5 B 3a4ETHBIX | [0 AMCLHIIHHAM MOYIS 1 B

€JHHHUAX H yacax uesioM no MOI_IyJ'"O

[Ipoleccel # onepaniu
16 4 3.e./ 144 uac. IK3aMeH
popmoodpazoBanus
2, Pexxyiuuii MHCTpYMEHT 53.e./ 180 yac. IK3AMEH; 3a4eT
WUTOI'O no momymio: 93.e./324 yac. He MpPelyCMOTPEHO

1.3. IlocneqoBaTEILHOCTEH OCBOEHHS MOIY sl B 00pa3oBaTe/1bHOI Nporpamme

IIpepexkBH3UTHI MOXY.JIsSA Ocnogol npoexmuoil oeamenvrocmu, Hayuno-
pyHOamenmanvHsle OCHOGHL NPOPECCUOHANBHOU
desamenbHOCmU

IMocTpeKBH3UTHI U KOPPEKBH3HTHI Ocnogol undicenepnbix suanuil, [Ipoexmuposanue

MOy.1s npouz6o0cmea, AGmomamusayus nPOU3E00CMEEHHbIX
npoyeccos

1.4. PacnipenesieHHe KOMITETEHIMIT M0 JUCHHILIMHAM MOIY/Is, INIAHHPYeEMbIe Pe3yJIbTaTbl
o0yueHHs1 (HHAMKATOPbLI) M0 MOIYJ110

M3yuenue QUCIUMIUTHH MOIYJIS IpeaycMaTpuBaeT (pOPMHPOBAHHE KOMIIETEHIMH [OCPEICTBOM
IOC/IEN0BATENLHOTO OCBOEHHS pE3yJIbTaroB OOy4YeHHS Ha OIPENEJEHHOM YPOBHE CIOKHOCTH
COZEepKaHHMs.

Pesynsrarsl 0Oy4eHHS MO JUCLHMIUIHHE — 3TO KOHKPETHBIE 3HAHHS, YMEHUS, ONBIT U JPyrHe
pe3yIBTaThl (ColepKaTeIbHble KOMIIOHEHThI KOMIIETEHLIMH ), KOTOPBIX MIaHHPYeTCs J0CTHYL Ha dTarne
M3YYeHMsl JUCLUILUTMHBI MOIYIISl ¥ KOTOPbIE J0JIKHBI OyIyT MPOJEMOHCTPUPOBAHbBI 00yYarOIIMMHCS U
OLEHEHbl MperogaBarejeM [0  HWHIUKATOpamM/M3MEPSAEMbIM  KPHTCPHSAM,  BKJIIOYEHHBIM B




(opMynTHPOBKY pe3yabTaTOB 00ydeHHS.

WHoukartop — 9TO Ipu3HaK / cUrHain/ MapKep, KOTOpBbI IOKa3bIBa€T, Ha KAKOM YPOBHE
00yyaromMics TODKEH OCBOMTL PE3yNbTaThl OOYyUeHMS U HX NPEABSBIEHHE JOJKHO IOATBEPAMTH
(dakxT 0CBOEHHUS IIPEIMETHOIO COAECPKAaHU JaHHOH NMCIMITIHHEL.

WHauKaTopel YYHUTBHIBAIOTCS NMPH BBIOOpE H COCTaBIEHHH 3aJaHUil KOHTPOILHO-OLEHOYHBIX
MEpONPHUATHH (OLIEHOYHBIX CPEICTB) TEKYLIEH M MPOMEKYTOUHOH aTTECTALIMH.

pO4YHOI'o yHacTKa

Ilepeuens
Koa m nHaumenoBanue Ilnanupyembie pe3yabTaThl 00y4eHHs!
JHCHHILINH
KOMIEeTeHINH (MHAUKATOPBI)
MOAY.JIS
1 2 3
[Mpoueccel u | [IK-3. Cnocoben opranu- | 3HaHus:
onepauxH (op- | 30BaTb  WHCTPYMEHTANbHOE | o [[ocie10BATELHOCTb OMPEAENEHHs ONTHMAbHBIX
MO0Opa3oBaHHs obecneveHne  MeXaHoCOO- | ycnopuii 3KCMIYATALMM PEKYLIMX MHCTPYMEHTOB M
POYHOro yHacTka MHCTPYMEHTAbHbIX NpUcnocolieHuit
VYmenus:
e TIpoH3BOAMTH ONTHMH3ALHIO napaMmeTpoB
PEXKMMOB pE3aHUsl 115l TIPOU3BOACTBEHHbBIX YC/IOBHH
yuacTka
e OnpenensiTb KPUTEPUU  3ATYMJIEHWS  PEKYLLMX
MHCTPYMEHTOB
e VcTaHaBaMBaTh MNEPHOA  CTOMKOCTH  PEKYLUHX
MHCTPYMEHTOB
MmeTb onbIT/BIaaeTh HaBbIKAMM:
e OnpexeneHue ONTUMATbHBIX PesKUMOB
3KCMJYaTaUMH  PEXKYLUMX  MHCTPYMEHTOB MO
pa3aM4HbIM KPUTEPHSIM ONTHMH3ALMH
Pexcytuui [TK-3. CrnocobeH opraHu- | 3HaHuUA:
MHCTPYMEHT 30BaTh MHCTPYMeHTanbHoe | ® HopMaTHBHO-TEeXHMYecKas — JIOKyMEHTaUua 1o
obecrieuenre  MexaHocGo- | PEKYLUIMM  WHCTPYMEHTAM M MHCTPYMEHTaJIbHbIM
npycrnocodneHuam

e (coDeHHOCTH 3KCIUTyaTaluMHW HHCTPYMEHTOB H
MHCTPYMEHTaIbHBIX MPUCTIOCODAEHHH

YMeHHs:

e OnpezmensTb HOMEHKNATypy HHCTPYMEHTOB H
MHCTPYMEHTA/ILHBIX MPHUCTOCOONEHHUH, HEOOX0AUMYIO
NN WM3rOTOBJEHMsA 3aJaHHOro o0bemMa  BBIMYCKa
MPOAYKLHH

1.5. ®opma o0yuenus
Peanmu3anus MOy NpeayCMOTPeHa Uit O0YUarOIMXCs M0 OYHO#H, 0YHO-3204HOH H 3a04HOH

(bopmax.




PA3JIEJI 2. ITPOI'PAMMBI MO YJIA
Texnonozuveckue npoyeccsl € MAUIUHOCHIPOEHUU

2.1. PABOYASI ITPOT'PAMMA JUCHUIIJIMHBI
IIpoueccet u onepayuu popmoodpazosanua

Pabouasi mporpamMMa JHCHHILTHHEI COCTaB/IEHA aBTOPAMHU!

No ®amunna Ums YueHas cTeneHs, [ IMonpasnenenue
JloKHOCTDH
n/n OTuecTBO y4eHOe 3BaHHe
1 | Kykuna Hanexna HET Crapuuit Kacgenpa obiuero
HOpnepHa npernoaaBarelb MallHHOCTPOCHHUS

2.1.1. COAEPX KAHUE U OCOBEHHOCTH PEAJIM3AIIMHA TUCHUITJIMHBI
IHpoueccer u onepayuu hopmoobpaszosanua

2.1.1.1. TexHooruu o0y4eHHsl, HCIOJb3YEeMble IPH H3YYEHHH AHCUHILIHHBI MOLYJIs1

[lpu peanusanuu AMCUMIUIMHBL [Ipoyeccel u onepayuu Gopmooopazo6anus HCIoNIb3yeTcs
TpaIUIHOHHAS (PENPOAYKTHBHAS) TEXHOJOTHs, NIPHMEHSIOTCS HH(POPMAIHOHHBIE TEXHOJIOTHH,
npobnemMHOE 00ydEeHHE.

2.1.1.2. Ilnanupyemble pe3yabTaThl 00y4eHHs (HHAMKATOPHI) 110 AHCUHILIHHE

Kon n HaumeHoBaHue
[lnanupyembie pe3yabTarhl 00yueHHs (HHAHKATOPLI)

KOMITeTeHLIHH
IMK-3. CnocobeH opraHu3oBaTh | 3HaHUS:
HHCTPYMEHTAJILHOE obecne- | o [locnegoBaTeNbHOCTL — ONMpEAEiEGHUS  ONTHMATBHBIX  YCIOBHl
HEHHE MEXaHOCG0pOYHOTO DKCIUTYaTALMH  PEXYLIMX  HMHCTPYMEHTOB M HHCTPYMEHTaJIbHbIX
ydacTka MpUCNocodNeH i
YMenus:

e [IpoM3BOAMTL ONTHUMHM3ALMIO MNAPAMETPOB PEKHMOB pE3aHus Ui
NPOU3BOJACTBEHHBIX YCIOBHI y4acTKa

e OrnpenensTb KPUTEPHH 3aTYIIICHHS PEXYLLUHX HHCTPYMEHTOB

e VcraHaBNHBATh MEPHO CTOHKOCTH PEXKYLIMX HHCTPYMEHTOB

HUmeTb onbIT/BNaaeTh HABbIKAMM:
e OnpezeneHne ONTUMAIbHBIX PEKMMOB IKCIUTyaTallMH  PesKyLUMX

HHCTPYMEHTOB M0 pa3/IHYHbIM KPUTEPHAM ONTHUMH3ALUKWH

2.1.1.3. Coaep:kanue TUCUMILTHHBI

Kon
Paznen, Tema
pasjeJa, Coaep:xkanune
JHCOHIIIHHBI
TEMBI
[IpUHUMNHAIbHBIE KMHEMAaTHYECKHE CXEMbl 00pabOTKH
npy TOYEHWH, cBepiaeHuH, (peseposaHrn. OCHOBHbIE 4YacTH
KuHemarHueckue 1 pexyLIero MHCTPYMEHTA, pabouue MOBEPXHOCTH
1 reoMeTpHYECKHE mapamMeTpbl | MHCTpyMeHTa. ['eomeTpuueckue napameTphl pabouedt 4acTw
rnpolecca pe3aHus pe3LOB B CTaTMYECKOH W KMHEMATHYeCKOH cHcTeMax
KOOpAHHAT.
Buapl 06pabotku pezanueM. [lapameTpsl peskima pesaHus




W pacuéT 3aTpaTr BpeMeHH Ha 00padOTKy MpH TOUEHHH.

OnpeneneHHe reoOMETPUUECKMX MNapaMeTPOB  PEKyLUEH
YaCcTH  WHCTPYMEHTa, [apaMeTpoB  CPE3aemMoro  ¢os,
napamMeTpoB pesKuMa pesaHus, 3aTpaT BpeMeHH Ha 00paboTky
NpH CBEpJIeHHH, (pe3epOBaHHH.

Hedopmaumns 1 HanpsxKeHHe
MpU pe3aHuH

[Ipouecc  crpyxkoobpasopaHus.  Tumbl  cTpyIKeK.
VnpaeneHue CTPYKKOOOPa30BaHUEM M CTPYKKO3aBHBAHHEM.
Bausnue pasnuuHbiX (DaKTOPOB Mpolecca pe3aHus Ha
CTPYKKO0Opa30BaHHE.

KoHTakTHbIE rnpoueccobl

VYcanka CTpyKKH. 3aBUCHMOCTb YCAlKH CTPY:KKH OT
OCHOBHBIX YC/0BMH pe3sanus. HapocToobpasosaHue npu
pe3aHHH. 3aBHCHMOCTb HApOCTa OT OCHOBHBIX YCJIOBHH
pesaHus. BnusHue Hapocta Ha npouecc pesaHus. Dusuko-
XUMHYECKHE " CTPYKTYPHbIE XapaKTepUCTHKH
NOBEPXHOCTHOrO cyios. MX BAMSIHME Ha 3KCMyaTauHOHHbIE
nokasarenu aeTaieH.

Cuna, paboTa M MOLIHOCTb
pe3aHus

Cunbl pezaHus M ee cocTaBisiollMe npu obpadoTke
JIE3BUHHBIM MHCTPYMEHTOM. AHanu3 paboTbl pe3aHus. Pacuer
MOILHOCTH pe3aHud. Mcrnonb3oBaHWe COCTABAKLWIMX CHIbI
pe3aHus Ui MPOEKTHPOBAHHMA CTAHKOB, NpucnocodneHuit u
MHCTPYMEHTA.

Cunbl  pe3aHHs M MOLUHOCTb  MpH  CBEpJIEHHH,
(hpe3epoBaHHH.

Tennoebie NMpOLECCHI MpH
pPE€3aHUH METAJIJIOB

TexHonoruyeckas cucrema. BHewHwe ©  BHYTpPeHHHE
MCTOYHHKH TennoTel. TemneparypHoe Mone B TBEPAOM Telle.
Bananc Tennotsl npu pezaHiid. OCHOBHbIE BH/bI TEM1000MeHa
B TeXHONOrnueckux cvcremax. TemneparypHsle aedopmauuu
CTaHKa, 3aroTOBOK, pekyliero HHcTpymenTa. Knaccudukaums
METOJI0B  HM3MEPEHWs TeMMnepatyp B  TEXHOJOrHUECKHX
cucTemax.

CMaz04HO-0XIaKAA0LLME TeXHOMoruueckue cpeactea. Mx
CBOICTBA, BMAbl, NMpUMeHeHWe, cnocobbl noasoaa. Beibop
ONTHMAILHOH TEXHONOTHUECKOH Cpeibl.

H3HOC U CTOHKOCTB PEKYLLETO
MHCTPYMEHTa

OcHOBHbIE ~ MeXaHH4eckHe W (H3HKO-XHMHYECKHe
SBNEHHS, BbI3bIBAIOIIME M3HOC. Bunbl wW3HOca paboumx
noBepxHocTei MHcTpymeHTa, Kputepuu wusHoca. Ilepnon
CTOHKOCTH MHCTPYMEHTA.

OnTtumuzauus npouecca
pesaHus

Peskimbl  pezanusa. CKOpOCTb pe3aHuA NP 3a1aHHOMH
croiikocTH. KpHUTepHH ONTHUMaNbHOCTH M TEXHOJIOTHYECKHE
OrpaHHYeHHs.

[Mpouecc waH(poBaHUs

OcobenHocT  npoueccos  abpa3uBHOH  00paboTKH.
XapakTtepucTHka abpasMBHOrO MHCTpyMeHTa. M3HawmnBaHue
abpasMBHOrO MWHCTPYMEHTa W METOAbl  MpaBkH. Buabi
wandosanus. Cunbl pesanus npu wandosannn. Tennoesie
ABJIEHHA M KAUECTBO MOBEPXHOCTH.

[lporpeccHBHbIE  BbICOKONPOHW3BOAMTENbHbIE — POLECCHI
abpa3uBHOI 00pabOTKH.

2.1.1.4. SI3pIK peajH3alUH NPOrPaMMbl
IIporpaMma TUCUHILIMHEL PeaTH3yeTcs Ha FoCy1apcTBeHHOM s3bike Poceniickoli denepatiuy.




2.1.2. YYEBHO-METOJHUYECKOE H HH®OPMAIIMOHHOE OBECIEYEHHE
JACHHUITINHBI

Ilpoueccsr n onepauun popmoodpazoBanus

DIeKTPOHHBIE pecypcenl (M3 1aHHS)

1. I'eomeTpryeckye mapaMeTphl PeXKYIIEH YacTH Pe3lOB : METOA. yKasaHHs K J1abopaTopHOii
pabote mo xypey «IIpomeccsr u onepauuu dopmoobpazosanus» / aBr.-coct. H. H0. Kykuna ; M-Bo
obpaszoBanus U Hayku PO ; DI'AOY BIIO «Yp®VY um. nepsoro [Ipesunenta Poccun b.H.Enbuunar,
Huwxnerarun. tex-Hon. uH-t (Qpun.). — Huwkuuit Tarun : HTU (¢puman) YpdV, 2014. — 15 c.
http://elib.ntiustu.ru/96#target-1070

2. 3ybapes, KO.M. OcHoBBI pe3aHusi MaTepHaIOB H PEXKYIIHH MHCTPYMEHT : yuyedHuk / FO.M.
3yb6apes, P.H. burtiokoB. — Cankt-IletepOypr : Jlans, 2019. — 228 ¢. — ISBN 978-5-8114-4012-2.
— Teker : onextponsbit // Jlane : oanextpoHHO-OMOnHOTe4yHass cucrema. — URL:
https://e.Janbook.com/book/126717 . — Pexum goctyma: Uist aBTOPH3. MOJIb30BATENEH.

3. Mccnenopanne nedopmariu cpe3aeMoro Clost : METOJ. yKasaHus K JabopaTopHoil pabore
no kypcy «llpomeccsr u onepaumu ¢opmoodpasoBanus» / aBT.-cocT. H.KO. Kykuna ; M-Bo
obpaszoBanus v Hayku PO ; ®I'AOY BIIO «Yp®Y um. nepsoro Ilpesunenta Poccun B.H.Enpuuinay,
Huxunerarun. texnon. uH-T (¢un.). — Huwxnuit Tarun : HTU (pumuan) Yp®@V, 2014, — 14 c.
http://elib.ntiustu.ru/96#target-1062

4. Koxesnukos [I.B., Kupcanos C.B. Peszanue marepuanoB. — Mocksa : MaluiHOCTpoeHHE,
2012. - 304 c. http://e.lanbook.com/book/63221

5. Menetses, I'.A. Ilponeccs u onepamuu GpopmoodpazoBanus : 1a0OPATOPHBIH MPAKTHKYM /
I".A. Menerser, H.IL. CrotoB ; IToBO/mKCKHH rocyqapCTBEHHBIH TEXHOIOTHYECKHH YHHBEPCHTET. —
Honrkap-Ona : TToBOKCKMI FOCYIapCTBEHHbIH TeXHOIOrHYECK il yHuBepcutet, 2017, — 63 c. : un. —
Pexxum poctynma: mo mopmumcke. — URL: http://biblioclub.ru/index.php?page=book&id=477389. —
bubnuorp. B kH. — ISBN 978-5-8158-1878-1. — Tekcr : 371€KTPOHHEIA.

6. HopMupoBanHe TOKapHOIl omepanud : MeTOJ. YKa3aHHs K pacueTHo# paboTe 1Mo Kypcy
«IIponeccer u onepanuu dopmoobpazoanus» / aBr.-coct. H.IO. Kykuna ; M-Bo obpazosanus u
Hayku PO ; ®I'AOY BIIO «Yp®VY um. nepporo [Ipesnaenta Poccun B.H. Enbunna», Huknerarnn.
TexHol. MH-T (pun.). — Huwxkuuit Tarun : HTHU (punman) VYpdVY, 2014, - 28 c.
http://elib.ntiustu.ru/96#target-1061

7. Cubukun, M.IO. Metannoobpabotka. Ctparerus noBbilieHus d(pdeKkTHBHOCTH @ yyedHOe
nocobue / M.IO. Cubukun. — Mockea : [Jupekr-Menua, 2018. — 189 c. : ui., cxem., Tabn. — Pexum
nocryna: mo noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=481001. — ISBN 978-5-
4475-9485-5. - DOI 10.23681/481001. — TekcT : 37€KTPOHHBIH.

8. Temneparypa npu pezaHHM METAIIOB | METO/. YKa3zaHus K jsabopartopHoii paborte 1o Kypey
«IIpoueccel u onepauuu (GopmoodpazoBanus» / aBT.-coct. H.IO. Kykuna ; M-Bo oOpazoBaHusi u
Hayku PO ; ®TAOV BIIO «Yp®V um. nepsoro [lpesugenta Poccun b.H.Ensuuna», Hikaerarum.
TexHoN. HH-T (bunmman). — Hmwxuuit Tarun : HTHU (duwnmuman) YpdV, 2014. - 22 c.
http://elib.ntiustu.ru/96#target-1067

IleuaTHble H3NaHUS

1. bapboteko A. WM. Pezanue marepuanon : yued. nocobue s By3os / A. M. bapboteko, A. B.
MacnennukoB. - Crapeiii Ockon : THT, 2011. - 432 ¢. : un. - bubdnuorp.: c. 356-360 (70 ua3B.). -
[Tpunoxenus: c. 361-431. Dxzemnspsl: Becero: 10 - AB(10)

2. Bepeuna JI. . Metannoobpabotka : cripaBouHuk : yueb. nocodue / JI. M. Bepeuna, M. M.
KpacHos, E. M. ®panxun ; nox. odut. pex. JI. M. Bepeunoii. - Mocksa : UHOPA-M, 2013. - 319, [1] c.
: wiL. - (Beicee ob6pazoBanue: bakanaspuar). - bubnuorp. B konue pasa. - Ilpunoxenus: c¢. 280-318
Ox3emmusipsl: Beero:10 - AB(10)

3. KynpsiioB E. A. Pesanune marepuanos : yue0. nocodue ais By3oB / E. A. Kyapswmos, H. Sl
CmonbHuKOB, E. M. SluyH. - Mockga : Anbda-M : UHOPA-M, 2014, - 224 c. : wi. - (Bbiciuas wkosna.




bakanaBpuar). - [lpunoxenue: c. 217-221.- Dx3emnaspsl: Becero:13 — Ab (13)

IIpodeccrnonanbubie 0a3bl JaHHBIX, HHPOPMALHOHHO-CNIPABOYHBIE H IIOHCKOBbIE CHCTEMbI
o [loHCKOBBIE CHCTEMBI IO MalUHOCTpoeHu o http://lib.urfu.ru/mod/tab/view.php?id=1704
e DJEKTPOHHO-OHOIHOTEYHAS cuctema «Y HUBEpCHUTETCKAsI oudanorexa OHJIaHH»
(http://biblioclub.ru)
e DiexTpoHHO-OHOMHOTeYHas cucteMa «JIanpy» (https://e.lanbook.com)
o bazpl gaHHbIX HH)OPMALIMOHHO-aHAIHTHYECKOT0 pecypea «u-Mau (www.i-mash.ru ).

Hepnommecmle H3JaHHA
1. BecTHUK MallMHOCTPOEHUS
2. M3BecTus BBICIIMX y4eOHBIX 3aBefieHHH. MalMHocTpoeH e
3. Metamnoo6paborka
4. CTUH
5. TexHOOTHs MaITHHOCTPOEHHS

Marepuaasl aas auu ¢ OB3
Bece kontent OBC npexacrasied B Buae (aiioB cneudansHoro (Qopmara s
BOCIIPOM3BEICHHUS] CHHTE3aTOPOM PEYM, a TaK jKe B TECTOBOM BHJE, NMPHUIOIHOM sl MPOYTEHHS C
HCIIOJIB30BAaHHEM 3KPAHHOI! JIyNbl M HACTPOHKOIT KOHTPACTHOCTH.

2.1.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTHCHHWITJINHbI
IIpoueccor u onepayuu hopmoodpazoearun

CeeneHusi 00 OCHAINEHHOCTH JHCUHIUIMHBI CHEHHATH3HPOBAHHBLIM H JIA00PATOPHBIM
000py10BaAHHEM H MPOrPpAMMHBIM obecneyeHueM

HaumenoBanue
OcHaleHHOCTh [IepeyeHs nporpaMMHOIO
CHeLIHAIBHBIX .
Neo Bun ” CIELHATBHBIX TOMEUIEHHH U obecneyeHus.
g NIOMELUEHHUH H i
m\ 3aHATHH ¥ MIOMELIEHUH TS PekBU3HTEL
[IOMELLEHUH 114 =
ol A CaMOCTOSTETEHOM padoThI MOITBEPIKIAOLLETO
CaMOCTOSATENILHOH
JIOKyMEHTa
paboTeI
1 Jlekuuu VyebHas ayautopus | Mebenb ayauTopHas ¢ | OnepauuoHnas cucTema
i ans npoBeaeHHs | KonuvecTBoM pabouux mect B | Windows, oducHbIl naker
AEeKLUHMOHHBIX COOTBETCTBUM ¢ KoauuecTBoM | Microsoft Office
3AHATHH cTyneHToB, pabouee  mecto | Joroop Ne 43-12/1712-
npenojasarens, Jocka ayau- | 2019 oT 18.11.2019.
TOpHasl. [Moanucka Ha
KomneroTepHas TeXHHKa: | COMPOBOKIEHHE no
KOMIIeKT (nepeHocHoro — ecau | 31.01.2021
ayautopus He o0opynoBaHa
CTaLIMOHAPHBIM obopynoea-
HHEM) MPOEKLHOHHOro obdopy-
JIOBaHHA: HOYTOYK/KOMIBLIOTEP,
MpOEKTOp, [MPOEKLIMOHHBI
9KpaH/mockKa.
2 | Jlabopatop- |Yuebuas  ayautopus MebGenp ayJIMTOpHas ¢ | He Tpebyercs
Hble paboTel  |ans MpOBEJEHHs KONHUECTBOM pabodMX MecT B
nabopaTopHbix paboT | COOTBETCTBHUM C  KOJIHMUECTBOM
Ne 021 cryaeHtoe, pabouee  mecTo
JlaGopatopwus npenoaasarens, Ja0cKa
TEXHOJIOTHH ayMTOpHas.
MaLIHHOCTPOEHHS
OGopyaoBaHHe, COOTBETCTBYHO-




ee TpeOOBAHUAM OpraHU3aLMH
yuebHoro npouecca B
COOTBETCTBMH C CaHUTAPHBLIMH
NpaBuIaMH W HOPMaMH:
TokapHO-BUHTOpe3HbIH CTAaHOK

[Tpubop ans H3MEpPEHHs!
TeMNepaTypbl
Yraomepsl. LTaHreHUMpRYIH
3 |KoncynbTrauuu | YueGuas aynutopus | MeGensb ayMTOpHAas ¢ | Onepaumonnas cvcTema
hif) b} NpOBe/IeHus | KoJaudecTBOM pabouumx mect B | Windows, oducHbIi naker
KOHCYJbTaLMH COOTBETCTBMM ¢ konuuvecTeom | Microsoft Office
cTyneHToB, pabouee mecro | Jorosop Ne 43-12/1712-
npenojaeartens, nocka | 2019 oT 18.11.2019.
ayJMTOpHas. [Tonnucka Ha
KomnetotepHas TEXHHKA: | COMPOBOMKICHHE no
nepcoHanbHble  xommetoTepbl, | 31.01.2021
nepudepuiiHbie ycTpoicTea, | JloroBop Ha  npegocras-
YCTpoiicTBA MOAKIIOHEHMS K | JIEHHE MOCTOSHHOIO A0CTYMNa
ceti Murepuer, noctyn B | k cetn MurepHer Ne 800037
31EKTPOHHYIO MH(OpMaLKoHHO- | oT 30.12.2019
obpazoratensHyto cpeny HTH | Cucrema BHIEOKOH-
(bunnana) YpdVY, komniekT | depeHumii Apache
JIMLEH3HOHHOro nporpammuoro | Openmeetings
obecnedeHus CeobonHo
pacnpoctpaHsemoe [I0 ¢
OTKPbITbIM KOJIOM
4 |Camocrostens | YueOnas ayauropus/ | Mebens ayJAMTOpHAas ¢ | OnepauuonHas cucTema
Hasl pabota| ITomelueHus Ui | KonuyecTBoMm pabounx mecT B | Windows, oducHbli naker
CTYJEHTOB CaMOCTOATENbHOH cooTBeTcTBMM ¢ KosnuuectBom | Microsoft Office, orosop
paboTsl cTyaeHToB, pabouee  wmecto | No  43-12/1712-2019 ot
oby4aroiuxcs npenojasarens, nocka | 18.11.2019. Tloanucka Ha
ayIUTOpHAs. COMpPOBOK/IEHHE no
KomnetoTtephas TexHuka: | 31.01.2021
nepcoHanbHble  KOMMbroTepsbl, | JloroBop Ha  MpeaocTas-
nepudepuiitbie YCTpOHCTBA, | JieHHe MOCTOAHHOTO
YCTpOHCTBa MNOAKIKOYEHHA K | AocTyna Kk ceTd HHrepHer
ceth MurepHer, noctyn B | Ne 800037 o1 30.12.2019
3NEKTPOHHYIO HH(POPMaLIHOHHO-
obpasoBarensHyto cpeany HTH
(punuana) YpdVY, komnaext
JMLEH3HOHHOTO MPOrpamMMHOTO
obecneyeHHus
5 Tekyuuii Yuebnas ayautopus | Mebenb ayauTOpHas ¢ | He tpebyercs
KOHTPOIb, ans NPOBEAEHHS | KOJMUYECTBOM pabdOYMX MECT B
MPOMExKy- TEKYLUEro KOHTPOJIS | COOTBETCTBMM C KOJIMYECTBOM
TOYHAas M MPOMEXKYTOUYHOH | CTyleHTOB, pabouee  MecTo
aTTecTalus aTTecTaluH npenojaearens, Jocka
ayauTopHas




2.2. PABOYAS ITPOTPAMMA JUCHHUITJIMHBI
Pesxrcywquit uncmpymenm

Pabouas nporpamma AMCHHMIIMHBL COCTABIEHA ABTOPAMH:

Ne Oamunus Ums Y4yeHast cTeneHs, IMoapaznenenne
JOJKHOCTD
n/n OTtuecTBO y4eHoe 3BaHHe
1 | Maneiruna Hatanbs HeT Crapruuit Kadgeapa obuiero
[leTpoBHa npernojasareb MaLIMHOCTPOEHHSI

2.2.1. COAEPKAHUE 1 OCOBEHHOCTH PEAJIM3ALIUU JUCHHAIIJIMHBI
Pesrcyuiuit uncmpymenm

2.2.1.1. Texunosoruu o0y4eHHsl, HCIIOIb3YeMble IPH H3YYeHHH JUCHMILIHHBI MOIY IS

[lpn peamusanuy JUCUMIUTHHBL Pedicywyuti  uxcmpymenm HWCIONb3YETCs TpajulMOHHAS
(PEMPOIYKTHBHAS) TEXHOJIOTHs, NPHMEHSIOTCS MNPOEKTHAs TEXHOJIOrHs oOyveHHus, npobieMHoe
o0yuenue, rpynnonas pabdora.

2.2.1.2. Tlnanupyemble pe3yabTaThbl 00yYeHHs (MHAMKATOPLI) 10 JHCUHILIHHE
Koa n nanmeHoBanmne

KOMIIETEHUHH
[IK-3. CnocodeH opraHu3oBath | 3HaHus:

[I1anupyemble pe3yabTaThl 00y4yeHHst (HHIHKATOPbI)

WHCTpYMeHTanbHOe — obecrieueHne | o HopMaTHBHO-TeXHHuYeCKas JIOKYMEHTaLMs rno PEKY UMM
MexaHocBopoUuHOro yuacTka MHCTPYMEHTAM M HHCTPYMEHTAIbHBIM MPHUCNOCOOIEHHAM
e OcoBeHHOCTH 3KCIUTyaTaLlMM HWHCTPYMEHTOB M WHCTPYMEHTAIbHbIX
nprcnocodneHui
Ymenus:

e OnpenenaTe HOMEHKIATYPY HMHCTPYMEHTOB M MHCTPYMEHTANbHbIX
npHcnocodNeHuid, HeoOXOAUMYIO AJIl H3TOTOBJEHMS 3aJaHHOro obbema
BBIIYCKa MPOLYKLHH

2.2.1.3. Coneprxanne QHCHHILIHHBI

Kon .
azjgena Pasne, Tema Copep:kaHue
p'remm & MUCLHILIHHbBI P

Heropuyeckuii orbiT, COBpeMeHHbIE TEHASHLUHH M 3a]auH
pa3BUTHA MHCTPYMEHTABbHOH MPOMBILLIEHHOCTH.
Tpebopanus, npeabsBiseMble K PexyLIEMY HHCTPYMEHTY.
1 Beenenue Obwue npuHUMNLL  paboTbl  PEKYLUHX HHCTPYMEHTOB H
MOCTPOEHHE MX KOHCTpYKUHMH. MeToasl hopmoobpazopaHus.
OcHoBHBIE YacTH MHCTpyMeHTa - pabouas U KperexHas, ux
reoMeTpHYEeCKHE H KOHCTPYKTHBHBIE 37IEMEHTbI.

TpeboBaHus K MeXaHUYECKHM, (PM3MYECKHM, XMMHUYECKUM

CBOMCTBAM MHCTPYMEHTaIbHBIX MaTepranoB. OCHOBHbIE BUADI
COBPEMEHHBIX PEeXYLUIMX MaTepHalioB M HamnpaBleHHs HX
HHCTpPY MEHTA/BHBIE COBEpLIEHCTBOBAHMS.
2 Matepuabl VraeponucTele ¥ ManoNerupoBaHHbIE MHCTPYMEHTANbHbIE
CTasu. BricTpopescyiime CTasu. [TopotukoBble
ObicTpopexywime  ctaad. [lytu  noBbiweHus  padoto-
CrnocoOHOCTH HHCTPYMEHTOB M3 ObICTpopekyLUel cTanu.

Teepable  cnnaebl:  cBoicTBa,  npumeHenue.  [lytu
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MOBBILUEHHS  PeXylUed  CrnocoOHOCTH — WHCTPYMEHTOB,
OCHAILIEHHBIX TBEPAOCTIABHBIMH NIACTHHKAMH.

MuHepanokepamHKa. CaepxTBepable MaTepuabl.
CeoiicTea. O6nacTb NPUMEHEHHUS.

(5]

Pe3wbl 0011ero HazHaueHus.
@acoHHble pe3upbl

Ofuwiee 0 pe3uax: 3HaueHHe, 001aCTb NPUMEHEHHS PE3LOB,
kaaccMdUKauMs pe3uoB no BuAy o0paboTkM, Mo BUay
CTAHKOB, MO Xapaktepy o00palOTKM, MO KOHCTPYKLMH.
['eomeTpus pe3LoB. OcHoBHbIe NOJOKEHHS no
KOHCTPYHPOBAHHIO PE3LIOB.

CocTaBHblE  KOHCTPYKLMH  TBEpAOCIJIABHbIX  PE3LOB,
NpUMEHEHHE, NOCTOMHCTBA, HENOCTATKW. THMbl Ma3zoB Mo
HanalHyr T[1aCTHHKY. (OpMbl NepeaHeH MOBEPXHOCTH |
reoMeTpHYECKHE MapameTpsi.

COopHble KOHCTPYKLUMH pe3uoB. Pesubl €O CMEHHbIMH
MHOrOrpaHHbIMH HEnepeTadyuBaemMbiMu naactiHamu (MHITI):
NOCTOMHCTBA, Knaccupurkauus MHIT, ux ob6o3znauenue, BeiGop
pasmepoB M (opMbl, MeTOAbl 0a3HPOBAHHMSA W KPErIEHMs
TJIACTHH.

HasnaueHue v Tunel (pacoHHbLIX pe3uoB. KoHCTpyKTHBHBIE
M reOMETPHYECKHE MapameTphbl KPYribX H MPU3MATHUECKHX
daconnbix pesuos. [lpodunupoBanue (acoHHbIX pe3LoB
(MpU3MaTHUECKOTO U KPYTIJ0ro).

Ceepna

Ha3snauenue W Tunol ceepi. [lporpeccHBHbIe KOHCTPYKLIMH
CMHpanbHbLIX CBEpPA M MX npeumyluecTsa. Pexyuwias uacTsb
CBep/la, FEOMETPHYECKHE MapaMeTpbl W WX BbiOOp. 3aTouka
cnupanbhblX ceepa. LlentpoBounbie ceepna. Ceeprna s
rnybokoro ceepnenus. TeepaocnnaeHble csepna. MX Tunbl,
KOHCTPYKTHBHbIE ~ OCODEHHOCTH,  reomeTpus,  0bOnacTh
NIPHMEHEHMS.

3eH KEPbl H PasBEPTKH

HasnaueHne W Tunbl 3enkepoB. OOnacTb npuMeHeHws,
THIOBbIE KOHCTPYKLUHH 3eHKepoB. J[By3yObie 3eHKepbl A
OTBEPCTHH OonblIOro  AuMamerpa. 3eHKOBKH. Topuosbie
3eHKepbl (LLEeKOBKH).

Hasnauenne u Tunbl pa3BepToK. KOHCTPYKTHBHbIE W
reoOMeTpHUYECKHEe napameTpsl pa3BepTok. PassepTku co
BCTABHBIMM 3yObSIMH, pEryjupyemble U HeperyJupyemble, ¢
MNacTHHKaMK M3 TBEpPLOro CNJaBa, KOHWYECKHE, HX
Ha3HA4YeHHE H KOHCTPYKTHBHbIE OCOOEHHOCTH.

[TpoTrskku

TexHHueckue BO3MOKHOCTH MPOTAKEK, obaacThb
NPUMEHEHHS, THIMbl, CXEMbl pE3aHHf, KOHCTPYKTHBHbIE
IEMEHTbl H FeOMEeTPHUYECKHE MapaMeTpbl npoTsukek. Posb u
3HAYEHHE PEIKYLLEH HACTH MPOTHHKKH, KOHCTPYKLHH PEXYLIHX
3yObeB OJMHAPHBIX. FPYNMNOBLIX MpoTskek. OCHOBLI pacuyeTa
pexyuweid 4vactu. KanuOpyrowas 4acTe MpoTsKkKH, ee
Ha3HAa4YeHHE, Pa3Mepbl, AOMYCKH, YHCIO H wwar 3yObes. Popmbl
XBOCTOBHKOB. KOHCTpYKTHBHble OCOOEHHOCTH MPOLIMBOK,
LITIOHOUHBIX, LIJTMUEBbIX MPOTskeK. HapyikHble npoTsKKy.

Opessl

OcHoBHble THnbl ¢pe3. Mx HazHaueHue, TeXHWYECKHE
BO3MOJKHOCTH, AOCTOMHCTBA M  HEIOCTATKHM,  pexKyliHe
3NeMeHTbl U reomeTpuueckue napamerpbl. COopHble (pesbl.
OcoOeHHOCTH KOHCTPYKLIMH BbICOKOMPOW3BOAMTENbHBIX (hpes3.
Teepaocnnaeuble (pesbl. DMOEKTUBHOCTE MX MPHUMEHEHHS.
@pe3bl 3aTblOBaHHbBIE. THMbI KPUBLIX 15 3aThIJIOBAHHS.

WHCTpyMeHThI A1 Hape3aHus
pe3b0bl

Tuner meTunkoB u obnacte HX mpuMeHeHHs. OCHOBHbIE
KOHCTPYKTHBHbIE 3]IEMEHTbl METUHMKA M HMX POJib B rpouecce
paboTbl. KOMMIEKTHOCTb, pacnpene/ieHHe Harpy3ku Mexay
MeTuukamu B Komnuekte. [lnawku.  Knaccuduraums.

T




OCHOBHBIE KOHCTPYKTHBHbBIE 3IEMEHTBI W UX POJib B NpoLecce
paboTbl. HakaTHble nialiku U MX KOHCTPYKTHBHbIE 2lIEMEHTSI.
[MonsatTe o pe3pOoHakaTHBIX ronoBkax. HasHaueHus w
npeumylliecTBa pe3b0oHape3HbiX ronoeok. Kinaccudukalmus
rosiopok. PesbbGoHapesHblie dppesbl.

OBOJIbBEHTHOE 3allelUIeHHe 1
PEKYLIHI HHCTPYMEHT

Metoasl Hapesanus 3yOuaTbeix Konec. Kraccudukauus
3y0Ope3HbIX MHCTpYMeHTOB. [lpMHUMNHanbHOE —pasznuyue
MeToJa KOMWPOBAHMA W MeToaa OrubaHus, [JOCTOMHCTBA,
HEA0CTAaTKH W 001aCTh MPUMEHEHHS ITHX METO/IOB.

10

3y00ope3HbIi HHCTPYMEHT,
paboTatoLuii Mo MeToay
KOMMpPOBaHMS

Tunbl paconHbIX 3y00pe3HbIX HHCTPYMEHTOB. {UCKOBbIE 1
najsblUesble (pe3bl: KOMMIEKTHOCTb, HEJOCTATKH W 001acThb
npumeHeHus. KOHCTpykTHBHbIE  JnemenTbl. [lanbuesble
(pe3bl ¢ OCTPOKOHEUHBIMH 3YObSAMM, MX MPEUMYILUECTBA H
npumeHenHe.  [lporskku.  3ybononbekuble  (acoHHble
FOJIOBKHM, HX KOHCTPYKLHH, MPHHUKN paboTbl, Ha3HAuYeHHe M
obnacTb NpUMEHEHHUH.

11

3y00pe3Hblii HHCTPYMEHT,
paboTalowuii no Metoay
orubaHus

3yOope3nble rpebeHkM, nNpuHUMN paboTbl M 00nacTkb
npumeHenus.  Yepsaudbie  3yGopesHbie  ¢pessl s
LUMIIMHAPHYECKMX — KOjec, MnpuHUMn  paboTel, obmacThb
npuMeHeHHs. TUnbl W K1acchl TOYHOCTH YepBAYHBIX (pes.
[lpopunupopanue uepBsuHOW (pe3bl, KOHCTPYKTHBHBIE
anemeHTbl (pe3bl. CneuuanbHble KOHCTPYKLIMM YEPBAYHBIX
¢pes. YeppsauHble (pesbl I YEPBAYHBIX KOJEC, MPHHLMIM
paboTebl ¥ 061acTb NPUMEHEHHS!, OCOBEHHOCTH KOHCTPYKLIMH.
3ybopesHble  10n0SKM, MpWUHUMN  paboTel W 006nacTk
npumeHenns. Knaccudukaums 10n6AKOB W MX  THMbL
KoHCTpyKTHBHbIE 3N€MEHTbI 1010SKOB.

Meton wesuHropanus. O6nacTe MpUMEHEHHMs LUEBEPOB.
KOHCTpYKTHBHbBIE 271@MEHTBI M THIbI LLIEBEPOB.

Oco0eHHOCTH KOHHYECKHMX KONEC C MpAMBIMH H KPHBO-
JMHEHHbIMK 3yObaAMH. Pe3ubl ans HapesaHus npamo3yGbix
KOHHUYECKHX Kojlec. KOHCTpyKTHBHBIE OCOOEHHOCTH MHCTPY-
MEHTa /Ul Hape3aHUs KOHHYECKHMX KOJeC ¢ KPUBOJMHEHHBIMH
3yObAMM,

Bonpocs! paunoHanbHOMH
3KCMyaTalluH PexyLLUuX
HHCTPYMEHTOB

OcHoBHble TPeOOBAHHS K PEIKYLUHM HHCTPYMEHTAM MPH KX
IKCMTyaTalHH.

[ToaroToBka pabo4ux MHCTPYMEHTOB K pabore — cOopka
peryJiuMpoBaHHe pa3MepoB COOPHBIX KOHCTPYKLMH; HACTpOHKa
Ha  pa3Mep  MHCTPYMEHTOB, TMPOBEPKA  COOTBETCTBHS
reOMeTPUUYECKMX MapaMeTPOB MHCTPYMEHTA KOHKPETHBIM
yCJOBHAM 00paboTKHu.

HaGnioneHue 3a paboToil WHCTPYMEHTA, COCTOSHHEM €ro
paboToCcnocoOHOCTH — M3HOCOM; AMarHocTHka pabouero
COCTOSIHUS, Ofpeje/ieHHe NPHUUKH NpesKaeBPeEMEHHON MOTEPH
paborocrnocoGHocTH.  MeponpuaTHs MO MOBBILLEHHIO
paboTocnocoGHOCTH  WMHCTPYMEHTOB B MpoUecce  MX
3KCM/yaTaluun — TMepeiBHkKKH, 3aMeHbl pabouero ydacTtka
peXKyLUei KPOMKH, 1OBO/IKA MOKPbITHS W Ap.

Boccranosnenue  paboTocnocoOHOCTH — 3aTyMHBLIErocs
MHCTPYMEHTa — 3aTodka M [JOBOJKA, KOHTPOJb TOYHOCTH
BOCCTAHOB/IEHHOIO MHCTPYMEHTA.

Henonaaku npu skcriyatauMu pekyuliux MHCTPYMEHTOB.
Buabl  Hemonaaok:  HM3Kas  CTOMKOCTb — MHCTPYMEHTa,
HeJ0CTaTo4Has TOYHOCTh 00paboTKM aeTanei, MOBbILIEHHAs
LIEpOX0BATOCTL 00paboTaAHHON MOBEPXHOCTH, BbIKPALIHBAHHE
PEXYLIMX 3/EMEHTOB M TMOJOMKH HMHCTpyMeHTa. [IpHuMHBI
HEMnoJaJIoK H crnocoObl X YCTPaHEHHS.
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2.2.1.4. SI3pIK peajH3alHH NPOTPAMMBI
IIporpamMma THCHHIUIHHBI peaTH3yeTCs Ha FoCyJapCTBEHHOM a3bike Poccuiickon Menepauu

2.2.2. YYEBHO-METOIUYECKOE N HH®OPMAIIMOHHOE OBECIIEYEHHE
JUCIIUITIMHBI

Pe:kymmii HHCTpYyMeHT

DJIeKTPOHHBIE pecypcenl (M3IaHHs)

1

3ybapes, 0. M. OcHOBEI pe3aHHs MaTEepHATIOB U PEXYIIHA HHCTPYMEHT : yueOuuk / 10. M.
3y6apes, P. H. butiokos. — Cankr-IletepOypr : Jlans, 2019. — 228 ¢. — ISBN 978-5-8114-
4012-2. — Texker : anexTpoHHsIi / JlaHp : 31eKTpoHHO-OHONHOTeuyHas cuctema. — URL:
https://e.lanbook.com/book/126717 . — Pexum gocTyna: A/s aBTOPU3. Moab30BaTeeit
Koxxesuukos, JI.B. Pexymuit unctpyment. [Inexrpounsiii pecype] / JI.B. KoxkeBnukos, B.A.
['peuniinukos, C.B. Kupcanos, C.H. I'puropeeB. — DnekTpoH. maH. — M.
Maiuunoctpoenue, 2014. — 520 ¢. — Pexum mocrtyna: http://e.lanbook.com/book/63256
Cxuprnaznse, AT, ITpoekTupoBanue  MeTaI000pabaTHIBAIOIINX UHCTPYMEHTOB.
[Onextponneni pecypc] / A.I. Cxuprnamse, B.A. I'peunimaukos, C.H. I'puropses, M.A.
KoporkoB. — Onekrpon. nan. — CII6. : Jlane, 2015. — 256 c¢. — PexuMm gocryna:
http://e.lanbook.com/book/6434 1

Asepuenxos, B. M. ABTomatusauus BeiOopa peikyliero MHCTpyMeHTa s crankos ¢ UITY /
B.M. ABepuenkos, A.B. ABepuenkos, M.B. Tepexos, E.IO. Kykno. - 2-e u3x., crep. - M. :
@naunTa, 2011. - 149 c. - ISBN 978-5-9765-1250-4 ; To xe [DnexrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=93229

I[TeyaTHbIe H3DAHUSA

1.

2.

3

IIpoexTupoBanue pexylux HHCTpymeHTOB /B.A. ['peuninHukoB u ap. YueGHoe mocobue,
Crapsrit Ockost: THT, 2012(2015) — 300 ¢.-193k3

[IpoekTHpoBaHHE peXYUIMX MHCTpyMeHTOB. YueOHuk ansa BysoB /E.H. Tpembau K.A.
Menentber, A.I'. Cxuptnanze — Crapsrii Ockom: THT 2012 (2015)-388¢ — 173k3.

Cononenko B. I'. Pezanue MeTasioB U pexylise HHCTPYMEHTEI : ydeOHoe rocodue 1/isi By30B /
B. I'. Cononenko, A. A. PbikkuH. — 2-e u31., ctep.- Mockgsa : Beicui. mik., 2008 (2011). - 414
c.:u1. — 25 3k3. 'pud

IIpodeccnonanbubie 6a3bl JAHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE H MOHCKOBbIE CHCTEMBbI

[TouckoBBIE CHCTEMBI O MaIIHHOCTpoeHHUIO http:/lib.urfu.ru/mod/tab/view.php?id=1704
DIeKTPOHHO-OHOTHOTEUHAS cHcTeMa «YHUBEpCUTETCKas oubnHoTeka oHIaHH»
(http://biblioclub.ru)

DnexTpoHHO-0MOMHOTeYHAas cucTeMa «Jlanby (https:/e.lanbook.com)

ba3bl 1aHHbIX HH)OPMAMOHHO-aHATMTHYECKOT0 pecypea «u-Matuy» (www.i-mash.ru ).

Ilepuoauyieckue H3TaHUS

1

. BecTHHK MalIMmHOCTPOEHHUS

2. M3BecTus BhICIINX Y4eOHBIX 3aBeIeHUI. MalluHOCTpOeHHE

"

5 )

. Merannoobpabdorka

4. CTUH

5

. TexHOMOrus MalMHOCTPOEHHUSI

Marepuais! aas aun ¢ OB3

Becy xontenT OBC mpencraBnen B Buie (aiinoB cneuuanbHoro (dopmara s

BOCIIPOM3BEJICHUS] CHHTE3aTOPOM DEYH, a TaK JXKe B TECTOBOM BHJIE, MPUIOJHOM s MPOYTEHHS C
HCIIOIb30BaHHEM YKPAHHOM JIyIbl H HACTPOHKOI KOHTPACTHOCTH.
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2.2.3. MATEPUAJIBHO-TEXHUYECKOE OB

Pescywquii uncmpymenm

CBBIIGHPIH 00 OCHAIEHHOCTH JHCUMIIHHBI

000py0BAHHEM H MPOrPAMMHBIM 0fecnedeHnem

ECIIEYEHUE JUCHUILINHEBI

CIENHATH3HPOBAHHBLIM H Ha'ﬁopaTOprlM

HblE paboTsl

a1t NPOBEIEHHUS
nabopaTopHbIX
pabor

Ne 021

JlabopaTopus
TEXHOJIOTHH
MalIHHOCTPOEHHSI

KOJIMYECTBOM pabovyHX MeCT B
COOTBETCTBHH C KOJIMYECTBOM
CTyleHTOB, paloyee  MecTo
npernoaaearens, Jocka
ayMTOpHas.

OBopynoBaHue, cooTBeTCTBYIO-
iee TpeGOBAHHAM OpraHU3aLHH
yuebHoro npouecca B
COOTBETCTBHH C CaHWTAPHBIMH
NpaBUIaMH W HOPMAMH:

CTaHkW TokapHble: 1K62, OT-
11, 1IE6IM®2, 1I'325, craHku
¢bpesepubie: CD-9, 6M82,
CTaHKH LWAH(DOBATILHBIE:
377M71,  3AT110, 3670B,
CTaHKH  3aTo4Hble:  3M634,
3A64, 366328, CTaHKH
cBepaunbHble: 2HI135, cranku
crporanbHblie:  P3-650, craHkM
3ybononbesxHeie: SM14,
ObopynoBaHue, CcOOTBETCTBYIO-
ee TpebOBaHHAM OpraHM3alLuu
yuebHOro npouecca B

e s OcHateHHOCTE [Tepeuens nporpammuoro
I\
Ne SRRE Y s CIIEHHANIbHBIX TOMEILEHHH U g 06ecn§qe§m
Bun 3ausituii MTOMELIEHHH | . '
m\ " [IOMEIIEHHH 17151 PexBusuthl
I VR EGHNL CaMOCTOATEIBHOM padOTEI NIOATBEPIKAAIOIIETO
CaMOCTOSITENIbHOI P P
PAGOTEI JOKyMeHTa
1 Jlexumu YuebHas ayauropus | MebGenn ayauTopHas ¢ | OnepaunoHHas  cucTema
ans MPOBEAEHUSA | KOMHYecTBOM padounx mecT B | Windows, odmcHblii maker
JIEKLHOHHBIX COOTBETCTBMH C KosnM4ecTBOM | Microsoft Office
3aHATHH CTyaeHToB,  pabouee  mecto | Jorosop Ne 43-12/1712-
npernoaaeares, mocka | 2019 or 18.11.2019.
ayJIMTOpHas. [Moanucka Ha
KomnbroTepHas TEXHHKA: | COMPOBOMKIEHHE no
KOMNIEKT (nepeHocHoro — ecau | 31.01.2021
aynutopus  ne  obopymoBana
CTALIMOHAPHbIM obopynosa-
HHEM) MPOEKLMOHHOTO 0Gopy-
NOBaHHA: HOYTOYK/KOMMBIOTEP,
NIPOEKTOP, MPOEKLHOHHBIH
3KpaH/nocka.
2 [IpakTnueckune | Yuebuas Mebens ayJuTOopHas ¢ | He Tpebyercs
3aHATHS ayaMTOpHS ANS | KONHYeCTBOM pabodyux MecT B
MpOBEAEHHSI COOTBETCTBUM C KOJIMYECTBOM
MPAKTHYECKHX CTYyNEeHTOB, pabouee  MecTo
3aHATHIH npenojasares, Jl0cKa
ayaMTopHas.
3 JlaGopaTop- Yuebuas ayauropus | MebGens ayJIUTOpHas ¢ | He tpebyercs
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COOTBETCTBHH C CaHHUTAPHBIMH
MpaBUIaMH H HOPMaMH:

CTaHKH ToKapHeie: 1K62, ®T-
11, 1E61M®2, 11325, cranku

(ppezepubie:  CD-9, 6M8S2,
CTaHKH uTH(oBabHbIE:
377TM71,  3A110, 3B70B,
CTaHKM  3aTovHble:  3M634,
3A64, 356328, CTaHKH
ceepiuabHbie: 2H135, craHku
cTporaibHbie: P3-650, cramku
3ybononbeskubie: SM14,
Komnnekr peAyYLIMX
HMHCTPYMEHTOB
Koncynbraunn | VueGHas Mebens ayIMTOpHas ¢ | OnepauronHas  cucTema
ayJMTOpHs AN | konndecTsoM pabouux mect B | Windows, oducHblii naker
NpoBeaeHMs COOTBETCTBHH ¢ KoauuecTBom | Microsoft Office
KOHCYJIbTalHH CTyneHToB, pabouyee  mecto | Jlorosop Ne 43-12/1712-
npenojaasarens, nocka | 2019 or 18.11.2019.
ayJMTOpHas. [Toanucka Ha
COTpPOBOKIEHHE no
KomnbtorepHas TexHuka: | 31.01.2021
NEpCoOHaNbHBIE  KOMMbIOTEpSI, | JIoroBop Ha npeaocTtas-
nepudepHiitbie YCTPOWHCTRa, | JieHHe MOCTOAHHOTO
YCTPOHCTBA  MOAKMOYEHMS K | AOCTYNa K CeTH Unrepuer
ceth  Hurepuer, noctyn B | Ne 800037 o1 30.12.2019
3JIEKTPOHHYI MH(opMalroHHo- | CHcTema BMEOKOH-
obpasosatenbHyio cpexy HTHU | depenumii Apache
(punmana) YpdVY, kommiexr Openmeetings
JIHLIEH3HOHHOTO nporpammHoro | CeoGoaHo
obecrnieyeHus pacnpoctpansemoe [10 ¢
OTKPBITBIM KOJIOM
CawmocToarens- (YueGHas ayautopus| Mebens ayauTOpHas ¢ | Onepaumonnas  cucrema
Has paboTa [MomeleHus Ang KonuyecTBoM pabouux mect B | Windows, oducHblii naker
CTYJECHTOB CaMOCTOATENbHOM COOTBETCTBHH ¢ KoauuecTBoM | Microsoft Office, dorosop
paboTsl CTyneHtoB, pabGoyee Mmecto | Ne  43-12/1712-2019 or
obyuaroluxcs rpernojaparelis, nocka | 18.11.2019. TMoanucka Ha
ayIMTOpHas. COMpPOBOMKICHHE no
KomnbrotepHas TexHuka: | 31.01.2021
NEepcoHanbHble  KOMMNbIOTEPLI, | JloroBop Ha npeaocras-
nepudepuiitbie YCTpO#cTBa, | NeHue NOCTOAHHOTO
YCTPOHCTBA  MOAKMIOYEHMS K | 1ocTyna k cetd Murtepher
ceth Hurepuer, aoctyn B | Ne 800037 ot 30.12.2019
3JIEKTPOHHYIO HH(popma-
LIMOHHO-00pa30BaTE/bHYIO
cpeny HTH (¢punuana) YpdV,
KOMIUIEKT JIMLUEH3HOHHOTO
NporpaMMHOro obecneyeHus
Texywui Yuebnas ayautopus | Mebenb ayaMTOopHas ¢ | He tpebyercsa
KOHTPOb, ans NPOBE/EHUS | KOJIMYECTBOM paboduux MecT B
NPOMEKYTOY-  |TEKYLIEr0 KOHTPOJS | COOTBETCTBMH C KONHYECTBOM
Hasg  aTTecTa- (M NPOMEXYTOYHOH | CTYINeHTOB, pabodee  mecTo
s aTTecTalluu npenojararens, Jocka
ayJMTOpHas
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