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1.
Pentenszent . CrpyukoB Anekcannp BiaguMupoBud, K.T.H., JIOIIEHT
(®HO, yueHas cTeneHb, yIEHOE spamme) (o)

«21» nexadps 2020 r.

PaGouast mporpaMMa qTUCHUILIMHEL pa3paboTaHa B COOTBETCTBUU ¢ DenepanbHbIM roCy1apCTBEHHBIM
o0Opa3oBaTeNnbHBIM CTaHAapTOM BhIiciiero oopaszoBanus (PI'OC BO 3++) mo HampaBiIeHHIO MOATO-
TOBKH 15.04.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIEeYEHHE MAIIMHOCTPOUTENLHBIX IIPO-
U3BOJCTB, yTBepKAeHHoro npukazom MMMHOBPHAYKHM POCCUN

or_17.08.2020 Ne 1045 na ocHoBanum yyebHoro miana npuastoro YMC HI'TY

npotokoi ot 17.12.2020 Ne 5

Pabouass mporpamma omoOpeHa Ha 3acenaHuu kKadeapsl pa3paboTUMKa MPOrpPaMMBI MPOTOKOJ OT
09.11.2020 No 3
3aB. kadenpoit k.m.n, doyenm, Jlanmee HU.J1.

HO/IIHCh
[Iporpamma pekoMeH0BaHa K yTBEPKICHHIO YUYCHBIM COBETOM MHCTHTYTA, IJI€ PEANN3yeTCs TaHHas
nporpamma, [Iporokon ot 16.11.2020 Ne 2

Pabouas nporpamma 3apeructpupoana B YMY, peructparmonssiii Ne 15.04.05 - T - 19

Havanpaux MO

3aBenyromas otaenom komiuiekroBanusa HTh

(noonucs)

! PenensentT nomken GBITh ¢ Jpyroii npoduabHOM Kadenps! uin opranusaiuu. [11abnoH penen3un ykasaH B MPUIOKEHHH 1.
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1. HEJAU U 3AJAYHN OCBOEHU A JINCHUIIJINHbI

Ilean ocBoeHHUsT AUCUUIJINHDI .

Llenpro OCBOEHHUS NUCUMIUIMHEI SBISETCS H3YyYE€HHE METOJIMK pacueTa mapaMeTpoB CTPYK-
TYPHBIX MOAPa3/ICICHUN MAIIMHOCTPOUTEIIBHOTO TMPOU3BOJCTBA ISl TMOCTPOCHHS IIJIAHUPOBKHU
CTPYKTYPHOTO MOApa3IeJeHIs 00padaThIBAIOIIETO TPOU3BOICTRA.

3amayu 0CBOEHMS JUCHMILIMHBI (MOXYJIs):

TpynoBbie neiicTBUA:

— pa3paboTKa TEXHOJIOTHYECKON CXEeMBbI TPOU3BOICTRA,

— pa3paboTKa ITAHUPOBOYHBIX PEIICHHUI y4aCTKa CTAHKOCTPOUTEIHLHOTO MTPOU3BOJICTBA.

TpynoBble yMeHUs:

— paspabarbIBaTh TEXHOJIOTHYECKUE CXEMBI MPOM3BOJCTBA y4acTKa CTAaHKOCTPOHUTEIHLHOTO
MIPOU3BOJICTBA,;

— PpaccuMTHIBaTh OCHOBHBIE MTAPaMETPhl yYaCTKa MAIIMHOCTPOUTEIHLHOTO MPOU3BOJICTBA.

H606XO)]I/IMI>IC SHAHHUA:
— MCTOAHKA ITPOCKTUPOBAHUSA ITPOU3BOACTBCHHBIX YUACTKOB.

2. MECTO JUCIHMIIJINHBI B CTPYKTYPE
OBPA30OBATEJIbHOH ITPOI'PAMMBI

YuebHast nucrumnHa [IpoekTHpoBaHrne MAIIMHOCTPOUTEIHLHOTO MPOU3BOICTBA BKIIFOUCHA
B 00s13aTeNIbHBIN MIepeueHb AUCIMIUIMH B paMKax BapuatuBHO# 4yactu bioka 1 (b1.B.O/1.6), ycra-
HosiieHHOTO ®I'OC BO, U siBiisieTcst 00s3aTenbHO U1 BceX Mpog el HarpaBIeHHsI TOATOTOBKH.

Jucnunnuna 6a3upyercs Ha CIEAYIOIIUX AUCHUILIUHAX: YIPaBICHHE TEXHOJIOTUYECKUM
obopynoBanuem ¢ UIIY, mpoeKTHpOBaHHE TEXHOJOTUYCCKUX IPOIECCOB M3JCINNA MAIHHOCTPOE-
HUS, TEXHOJIOTMYECKOEe OOecreueHue KadecTBa, KOMIBIOTEPHbIE HHTETPUPOBAHHBIE MPOU3BO/I-
CTBEHHBIE TEXHOJIOTMH, METPOJIOrHYecKoe OOecredyeHrne MPOU3BOJICTBA, TEXHOJOTUs 00paboTKu
MOJIMMEPHBIX U KOMIIO3UIIMOHHBIX MaTEPHAIIOB.

JvcuunianHa NpoeKTUPOBAHNUE MAIIMHOCTPOUTEIBHOIO MPOU3BOJCTBA SIBISETCS OCHOBOIO-
JIararoleu JUisi U3y4eHUs CIEAYIOIINUX JUCLUIUIMH: HAHOTEXHOJIOTMH B MAllMHOCTPOEHHUH, DKOHO-
MHUYECKOe OOOCHOBAaHWE MPOEKTHBIX PEHICHUM, TEXHOJOTru4ecKas (TPOEKTHO-TEXHOJIOTHYECKas)
MPAKTUKA, TOJrOTOBKA K MPOIEAYPE 3alIUThI U 3alllUTa BHIMYCKHON KBaTU(UKAIMOHHON PabOTHI.



3. KOMIIETEHIIMH OB YYAIOIIET OCSl, ©OPMUPYEMBIE B PE3YJILTATE
OCBOEHUS JUCHUATLITAHBI (MOIYJIST)!

Ta6muma 1 — ®opmMupoBaHre KOMIETEHITUN JUCITUTUTHHAM
JUIs OYHOU (OpMBI O0yUEHHUS

CemecTpsl, POPMHUPOBAHUSI TUCIUTUTAHBI

HaunMeHoOBaHNE TUCIUILIHH Komnerenmm 6epyrcst u3 Y4ueOHOTO I1aHa
9
(OPMHPYIOMIAX KOMITETECHITHIO IO HAIPABJICHUIO IOATOTOBKH MarucTpa
COBMECTHO JUIL OYHOH (POPMBI 00yIeHHSI
1 2 3 4

Ilpoexmuposanue mawunocmpoumenvnozo npouzeoocmsa I[1K-3

Ynpaenenue mexnonoeuueckum obopyooearnuem ¢ 411y I1K-3

IIpoexmuposanue MexXHONO2UHECKUX NPOYECCO8 U30enUll MAUUHO-
cmpoenus ITK-3

Texnonozuueckoe obecneuenue kavecmea I1K-3

KOMI’lbiOmeprle UuHmezcpupoeaHHsvle npou3eodcmeel-mbze mexHoJjiocuu
1IK-3

Memponoeuueckoe obecneuenue npouzsoocmea I1K-3

Texnonocus 06pabomxu nOIUMEPHBIX U KOMNOZUYUOHHBIX MAmMepud-
06 ITK-3

Hanomexnonozuu 6 mawunocmpoenuu I1K-3

Dkonomuueckoe 0b6ocrnosanue npoekmuuix pewienutl I11K-3

Texnonozuuecxas (npoexmuo-mexunonocuyeckas) npaxmuxa I1K-3

Tloozomoeka k npoyedype 3auumsl U 3auuma 6blnyCKHOU KEAIUDU-
Kkayuornou pabomot [1K-3

Tabnuna 1.1. — ®opMupoBaHre KOMIETEHIIMN TUCITUILIMHAM
JUTSL OYHO-3204HOM  (popMbl 00yUeHus

CemecTpsl, POPMHUPOBAHUSI TUCIIUTUTAHBI

HauMmeHOBaHMe IUCIUILIHH Kommnerennun 6epyTcst u3 Y4eOHOTO MmiaHa
2
(DOPMUPYIOLIMX KOMIIETEHIIHIO 10 HAIIPABJICHUIO NIOATOTOBKH MarucTpa
COBMECTHO JUISl OYHO-33209HON ()OPMBI 00yUEHHS
1 2 3 4 5

Ipoexmuposanue mawurocmpoumenbno2o npouzsoocmesa 11K-3

Ynpaenenue mexnonocuueckum obopyoosanuem ¢ 411y I1K-3

Ilpoexmupoganue MeEXHOLO2ULECKUX NPOYECCO8 U30eNUll MAUUHO-
cmpoenus ITK-3

Texnonocuueckoe obecneuenue kauecmea I1K-3

KOMnbiomeprle uHmezcpuposaHHsvle np0u36000m€€HHbl€ mexHoJjlocuu
1IK-3

Memponocuueckoe obecneuenue npouzsoocmea I1K-3

Texnonocust 06pabomKu NOJUMEPHBIX U KOMNOZUYUOHHBIX MAMepud-
z06 ITK-3

Hanomexnonocuu 6 mawunocmpoenuu I1K-3

Texnonozuueckas (npoexmuo-mexnonocuyeckas) npaxmuxa IK-3

Dronomuueckoe obocrHosanue npoexmuvix peuwienuil I1K-3

Ilooeomoexa k npoyedype 3auumol U 3auuma 8bINYCKHOU KEaIupu-
xkayuonnou pabomot I1K-3




3.1. IEPEYEHL IINTAHUPYEMBIX PE3VYJIbTATOB OBYUEHUS 110 JUCLIUTTJIMHE,

COOTHECEHHBLIX C INTAHUPYEMbBIMU PE3VYJIbTATAMUM OCBOEHUNS OI1

Tabnuna 2 — [lepedeHs TUIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 110 TUCHUTUIMHE, COOTHECEHHBIX C TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUS

Koa u HauMeHoBaHune

KO}J 1 HAUMCHOBAHHUE UHAH

OueHoYHBIE CPeACTBA

KOMIIeTeHIIH KATOPAa J0CTHKEHUS] KOMIIe IInanupyemble pe3yJbTaThl 00y4eHHsI 10 JHCHUILIHHE Texkyuiero IIpomeskyTOUHOM
TCHIHHU KOHTPOJIA arrecranuu

IMK-3. Cnoco6en pa3z- | MIIK-3.6. Pa3pabarel- | YMeTh B 00J1IaCTH TPOSKTH- | TPYHOBEIC ICHCTBUS: Tecruposanue | Bompockl s ycr-
pabaThiBaTh TEXHOJO- | BACT DJIEMEHTHI MAIlld- | POBAHHMS MAaIIMHOCTPOUTEIb- | - Pa3paboTka TeXHOJIOrHye- ]Ee;fnﬁZMe(Tgi EEZ X gzs:;iﬂoéa(;
THYECKUE  TMPOIECCHI | HOCTPOUTEIBHOIO IMPO- | HOrO TMPOM3BOJCTBA OIpE/e- | CKOH CXEMbI IIPOU3BO/ICTBA. crst o Tpu- | Guneros)
M3rOTOBJIEHUs JieTalell | U3BOJCTBA, ONpE/ENseT | IATh COCTaB M KOMIIOHEHTHI, | - Pa3paboTka INaHMPOBOY- | yannaty  re-
MAaIHHOCTPOCHHSI IUTAHUPOBKY  MPOM3- | PACCUMUTHIBATh  KOJIMYECTBO | HBIX PEIICHUH yJ4acTKa CTaH- | mam)
CpeHEe# CIOXHOCTH C | BOJACTBA cucteM OOeCleveHHs] MPO- | KOCTPOUTEIBHOTO POU3BOJI-

obecrieuenueM TpeOy-
€MOro KayecTBa, B TOM
YHcie U3 TOJIMMEPHBIX
MaTepuaioB,  IpHUMe-
HATh HAHOTEXHOJIOTHUH,
BbIOMpaTh  KOHTPOJIb-
HO-U3MEPUTENIbHYIO
OCHACTKY, pa3pabarbl-
BaTh TEXHOJOTMU U
YIIPaBJISIONIHE po-
rpaMMBl JJIsl CTAHKOB C
UIlY, pa3pabaTsiBaTh
9JIEMEHTHl  MaIlMHO-
CTPOHTENBHOTO TPOU3-
BOJICTBA

MBINJICHHOI'O IIPOU3BOJACTBA
Baagers HaBblkamMu pacyera
U pa3paboOTKH IJIAHUPOBOK
MIPOMBIIIIJICHHOTO  TTPOU3BO/I-
CTBa.

3HaTh TIOHATHUA, OIpeaeIie-
HUS, TIOPAJIOK U TOCIEI0Ba-
TCIBHOCTH IMPOCKTUPOBAHUA
MaIIMHOCTPOUTENBHOTO TIPO-
W3BOJICTBA

CTBa.
Tpynoseie ymenus:

- Pa3zpabaTbiBaTh TEXHOJIOTH-
YECKUE CXEMbl MPOU3BOACTBA
y4acTKa CTaHKOCTPOHUTEIBHO-
r'o POU3BOJICTBA.

- PaccunTeiBaTh OCHOBHBIE
rapaMeTpbl ydyacTKa CTaHKO-
CTPOUTEIBHOTO  IPOU3BOJ-
CTBa.

Heo6xoanMble 3HaHUS:

- Meroauka npoeKTUPOBAHUS
IIPOM3BOJCTBEHHBIX  y4acT-
KOB.




4, CTPYKTYPA U COAEP KAHUE NUCHHUIIJIMHBI
4.1. PacnpenejieHue TPYA0EMKOCTH JUCIHUIJIMHBI 10 BUIaM PadoT Mo ceMecTpam
OO6mas Tpyno€MKOCTh AUCHUILIMHBI cocTaBisieT 3 3a4. en. 108 wacoB, pacmpeneneHue

4acoB MO BHAaM paboT 3a oauH cemecTp (2 cemecTpa 2 Kypca Uii O4HOH (hopMBI 00ydeHUS;
MIEPBOTO CEMECTPa TPEThEro Kypca Il 3a09HON (OpMBI 00yUeHHUs ) MPECTaBICHO B TabauIe 3.

Tabnuna 3 — PacripeneneHue Tpy10éMKOCTH AUCIUILIMHBI IO BUIaM pa0oT MO ceMecTpam

TpynoémkocTh B yac
Buna yueOHoii padoThI
2\1 cemectp
®opmaT u3ydeHusi TUCHUTLTHHBI C UCIOJIb30BaHUEM JJIEMEH-
TOB 2JIEKTPOHHOTO O0yUYCHHSI
OO01mast Tpy10éMKOCTb IMCIUILIMHBI 10 Y4eOHOMY IUIaHY 108/108
1. KonrakTHas pa6ora: 39/39
1.1. AynutopHasi padoTa, B TOM 4HcJe: 33/33
3aHATHUSA JeKIIMOHHOTO THMa (JI) 11/11
3aHsTUsI ceMuHapckoro tuna (I13-cemunapsl, npakT. 3aHATUS U ) 22/22
nabopartopubie paboTsl (JIP) -
1.2. BueaynuTopHasi, B TOM YHcJIe 27127
KypcoBast pabora (npoekt) (KP/KII) (koHCynbTanus, 3ammura) -
TEKYIIMI KOHTPOJIb, KOHCYIbTAIIMN IO AUCIUIUINHE 27127
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA)
2. CamocTosiTesabHasi padora (CPC) 48/48
pedepar/scce (MOATOTOBKA) HET
pacu€tHo-rpaduyeckas padora (PI'P) (moaroroska) HET
KOHTpOJIbHast paboTa HET
kypcoBas padota/mpoext (KP/KII) (moaroroska) HET
CaMOCTOSITENIbHOE M3y4YeHHME DPa3JieloB, CaMOIOJArOTOBKa (IIpopaboTKa
U TIOBTOPEHHE JIEKIIMOHHOTO MaTepuaia W Marepuaia y4eOHHUKOB W] 42/49
y4eOHBIX MOCOOMH, TOArOTOBKA K JIAOOPATOPHBIM M MPAKTHUECKUM 3a+
HSITHSIM, KOJUIOKBHYM U T.]I.)
[TonroToBka K SK3aMeHy (KOHTPOJIb) 6/6
ITonroToBka k 3a4€ry/ 3a4€Ty C OIIeHKOH (KOHTPOJIb) -

[Tpumeuanue: yepe3 ApoOb MpocTaBiIeHb! (OPMBI O0YUCHHUS:
OYHAasA/OYHO-3a09HAA




4.2. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBaHHOE 110 TeMaM

Tabmuna 4.1 — Conepkanue AUCUUIIINHBL, CTPYKTYPHUPOBAHHOE 10 TeMaM i CTYJIEHTOB OYHOT'O O0y4YeHUs

Bunnl yue6Hoii padoThI

"
Tianupyembie (uac) 2 y Peasnnza-
(KOHTpOJMPY- KonrakTHas & o © g o E s HanmenoBa-
eMble) pe3yJib- abora :‘ g = g = % S | B paMKax | Hue pa3pado-
TaTbI 0CBOE- ° ° g: g : = % = [paxTunye- TAHHOI'0
Hua: xoa YK; HanmeHnoBaHnue pa3aesioB, TeM E § é e Bupg CPC 5 2 § = S | ckoii moa- DJIeKTPOHHOT0
OIIK; IIK u B S22 £ E = §§§ £ | roroBkn Kypca
HHAUKATOPbI g |5 S E E E z E 2 £ & = (Tpynoem- | (Tpy10€MKOCTh
JMOCTHIKEH U = | & & 23582 = =9 KOCTb B B yacax)
KOMIIeTeHIHii ‘S =3 = £ 5 yacax)
= |[BE |88 =
I1K-3, Pa3gen 1. OcHOBHbIE IOHATHUS U ONpeeIeHUus - -
HUIIK-3.6. Tema 1.1. Beenenne. CTpyKTypa MpOMBIIUICHHBIX npennpusatuid. | 0,25 - - 1,0 | IloaroroBka k | I[logroroska Koncnekr
Orambl, METOABI, 33a4l U MPHUHIUIEI MpoekTHpoBaHus. Crenua- nekuusm [6.1] | mpe3enTanuu JICKITAA
nr3aIyst 00pabaThIBAIOIETO TIPOU3BOCTBA. .
Tema 1.2. IIpousBoacTBennass mporpamma. OO0pem Bhmmycka. | 0,25 - - 1,0 | IToxroroska k | Iloaroroska
Pacyer TOYHONH TPOWM3BOACTBEHHOH MPOTPaMMEIL. TIPUBEACHHAS nekuusim [6.1] | mpe3enTanuu
MIPOU3BOJICTBEHHAS MPOrpaMMa: JeTalb IPeACTaBUTeNb, Kopduin-
€HT NpUBEJEHUs. Y CIOBHAs IporpaMmmMa
Tema 1.3. Tunsl npou3BoACTB, ux onpeaeacHus. Opranusanuos- | 0,5 - - 1,0 | IMoaroroBka k | IToaroroBka
HO-TEXHHUYECKHE XapaKTepUCTUKH THUIIOB Mpom3BoacTBa. Koadhu- aeximsm [6.1] | npeseHTanmu
IMEHT 3aKPeIJICHNs ONEPaIliy IPH PA3HBIX THIIAX IPOU3BOJICTBA
Tema 1.4. Ilpou3BoacTBeHHasi MOLIHOCTB, pexxum pabotel u | 0,5 - - 1,0 | IMoaroroBka k | [Toaroroeka
¢douasl Bpemenu. HomuHanbHbIH, 3()(GEKTUBHBIA U ACHCTBUTEIb- nekuusm [6.1] | mpesenTanuu
HBIH (OHIBI BPEMEHH.
Tema 1.5. CTaHK0EMKOCTb H3rOTOBJICHHsI OAHOW aeTanu u rpyn- | 0,5 - - 1,0 | IMoaroroBka k | [Toaroroeka
el peraneit. ITydHoe, MITyYHO-KaNbKYISIIMOHHOE U IMOJTOTOBHU- aeximsm [6.1] | npeseHTanmu
TENBHO 3aKrounTeNlbHOEe BpeMs. Koadduimert yxkecToueHHs.
PutMugHOCTS IpOM3BOICTBA. PUTM M TaKT BEITyCKa.
Tema 1.6. TpymoemkocThb, ec pacdyer. MHorocranouHas padora. | 05 - - 1,0 | IMoaroroeka k | I[ToaroroBka
Pacuer ko3¢¢punmenra MHOrocraHoUHOTO OOCTyXnBaHus. L{uxio- aexuusM [6.1] | npeseHTaunu
rpaMMa MHOT'OCTaHOYHOTO 00ciyxuBaHusl. CXeMbl MHOTOCTaHOY-
HOTO 00CITy’KUBaHUsI Ha TPOM3BOACTBEHHOM Y4acTKe
Ipakrnuyeckas padora Ne 1. OnpeneneHre xapakTepUCTUK MIPO- - - 1,0 1,0 | IMoaroroBka k | [logroroska
M3BOJICTBA: IIPOM3BOJCTBEHHAs IpOrpaMMa, THI IPOU3BOJCTBA, np.p. [6.2.1] MIpe3eHTaINN
CTaHOEMKOCTh U TPYJIOEMKOCTb.




Bunbi yueoHoii padoThI

™
Ilnanupyemble (uac) E y Peanu3za-
(KOHTpOJIHUPY- KoHTaKTHAs & o o 23 E nus HaumeHoBa-
eMble) pe3yJib- abora :" g = g 2 z S | B paMKax | Hue pa3pado-
TaThI 0CBOE- o © gz g % £ 5 & [Mpakrude-  Tammoro
Hua: xoa YK; HaunmeHnoBaHnme pa3aesioB, TeM E § é e Bupg CPC z 2 % = 2 | ckoii moa- | DuiekTpoHHOrO
OIIK; IIK n S | = Z1 g S s 3 ? § Z | roroBkn Kypca
HHIMKATOPHI 5 §8 E E E E E ? § 8 = (Tpynoem- | (TpyA0eMKOCTh
JMOCTHKEHUS - § g 233 S 2 =9 KOCTH B B 4yacax)
KOMIIeTeHI N i < 2 = = 5 qacax)
= B 188 =
Pa6ora mo ocBoenuio 1 paznena: 2,5 - 10 | 7,0
pedepar, 3cce (Tema) - - - -
pacuéTHo-rpadguyeckas padora (PI'P) - - - -
KOHTpOJbHasi padoTa - - - 0,5 | KCP [6.3]
Hroro no 1 pazageny 2,5 - 10| 75
IK-3, Pa3nes 2. OcHoBHOe 00padaTbiBalolee MPOU3BOJCTBO - -
HIIK-3.6. Tema 2.1. 3aroroBuTenbHbI ydacTok (oTaenenmne). Hasunaue- | 0,25 - - 1,0 | ITogroroska x | IToaroroska
HHUE, BUJI M PacdeT KOJIMYECTBa OOOPYAOBAHHS 3arOTOBHUTEIHEHOTO nekuusim [6.1] | mpesenTanuu
ydacTka. Pacder mionany 3aroTOBUTEIHHOTO Y9acTKa.
Tema 2.2. OopadarsiBaromue ydactku. Omnpeneneane kommde- | 0,75 - - 2,0 | IHomroroBka k | ITogroroska
CTBa CTAaHKOB 00pa0aTHIBAIOIINX YYacTKOB (IIEXOB) nekuusm [6.1] | mpesenTanuu
Tema 2.3. PacnoJio:keHne 060pya0BaHuUs: TIPOIOIBHOE, ITOTIC- 0,5 - - 1,0 | IToxroroska k | Iloaroroska
pedHoe, YIIOBOE, KONBIIEBOE. IIPSMOJIMHEHHOE, 3ar3aroodpasHoe. nekuusim [6.1] | mpe3enTanuu
PacrnonioxkeHre CTaHKOB B MMOTOYHBIX JIMHUSX.
[pakruyeckas padora Ne 2. Pacyer mapamMeTpoB OCHOBHOTO 00- - - 2,0 | 2,0 | ITogroroBka K
pabaThIBaIOIIEro MPOM3BOACTRA. op. p. [6.2.2]
Padora mo ocBoenmio 2 pa3gesa: 1,5 - 2,0 8,0
pedepar, 3cce (Tema) - - - -
pacuérHo-rpaduyeckas padora (PI'P) - - - -
KOHTPOJIbHas padoTa - - - 1,0 | KCP [6.3]
HTroro no 2 pasageny 15 - 2,0 9,0
[IK-3, UITIK-3.6. | Pa3aen 3. BcmoMorartebHble H 00CJIYKHBAIONIHE CJAYKObI H X0351iiCTBA - -
Tema 3.1. Opranu3anusi HMHCTPYMEHTAJIBHOM ciy:xko0bl. 3atod- | 0,5 - - 1,0 | Hoaroroska k [Toxroroka
HOE OTHENICHHE U OTJENECHUE Ul HACTPOHUKUPEKYIIErO0 HHCTPY- nexuusim [6.1] Npe3CHTAIUHN
MeHTa. OTAENICHHE 10 PEMOHTY HHCTPYMECHTAIBHON W TEXHOJIOTH-
YecKol oOcHAcTKH. MHCTpyMEHTaJIbHO-pa3qaTOYHBIA CKJIAJ WU
WHCTPYMEHTAIHHO-PA3aTOYHAs KJIAJ0Bast




Ilnanupyemble
(KOHTpOJMPY-
eMble) pe3yJib-
TaThl 0CBOE-
Hua: xoa YK;
OIIK; IIK n
HHIMKATOPbI
JOCTHKEHUsI
KOMTIIETEeHIM i

HaunmeHoBaHue pa3iejioB, TEM

Bunbi yueoHoii padoThI

(uac)

KonTakTHas
adora

Jlekuuu
JlaGopaTopHbIe
padoThI
IIpakTHyeckue

3aHATUA

Bupg CPC

HaunmenoBanme
HCIO0JIb3YeMbIX AKTHBHBIX
U MHTEPAKTHBHBIX
00pa3oBaTeJIbHBIX
TeXHOJIOT i

Peanu3za-
nms
B paMKax
IIpakTHye-
cKoii moa-
TOTOBKH
(Tpynoem-
KOCTh B
yacax)

Haumenosa-
Hue pa3pado-
TAHHOTO
DJIEKTPOHHOT 0
Kypca
(Tpya0eMKOCTh
B 4yacax)

Tema 3.2. Opranusanusi TeXHH4eckoro oocayxupanusa. OyHk-
UM ¥ 33198 PEMOHTHOH CJIy>KOBI. PEMOHTHBII IIUKII U €ro CTPyK-
Typa. KaTeropus u envHuIa peMOHTOCIOXKHOCTH. PacdeTsl uucia
€IMHUL] PEMOHTOCIIOKHOCTH, YUCIIa CTAHOYHHUKOB M Clecapel mis
pemonTa. OOmmas rromans peMOHTHOH 0a3bl, €€ COCTABIAIONINE
HX ONpENEICHHUE.

0,5

| CamocTosITEeJIbHAS pa-

©| 6ora cTyaeHToB (4ac)

IlogroToBka k
sexiwsm [6.1]

ITonroroska
MIPE3CHTALNHU

Tema 3.3. Opranmzauus ciay:xk0b1 o0ecneyenuss COTC. Buast
COTC, cmoco0sr cHabxkenuss HomeHKnatypa COX. Pacuersr mo-
tpebnsemoit COX: mist mepuonndyeckoil 3aMeHbl, JOJIUBA U BO3-
Bpara B cuctemy nocie peresepanun COXK, 3aanMaemMoit miomau

0,5 - -

1,0

ITonroroBka k
nexsm [6.1]

ITonroroska
MIpe3eHTAIHN

Tema 3.4. OpraHu3zanusi METPOJIOTHYECKOI CayKObI, ee pa3me-
IIEHHE Ha MPEeINpUATHH. BUABI KOHTposid. CTpyKTypa MeTpONIOTH-
4yeckoit ¢y 0b1. KOoHTpoIbHO-TIOBEepOUHbIe MyHKTHI. KOHTpOIBHEBIE
IIYHKTBI WA OTIACJICHUS. Pacuer umncna KOHTpPOJICPOB U 3aHUMac-
MO IIOLIAIH.

1,0

IlogroToBka k
sexiwsm [6.1]

ITonroroska
MIPE3EeHTALNHU

Tema 3.5. OpraHu3anusi CKJJACKOro xo3siicrsa. Pacyer nomHo-
r0 TPY30000pOTa U €0 COCTABILIIONINX: 3arOTOBOK U PACXOIIHBIX
MaTtepuanoB. Kiaccupukanus u KOHCTPYKIHH CKJIamoB. Bumbl
PACIIOIOKEHUSI U pacyeT IUTOMAand CKIaJa MPOoKaTa W MITYYHBIX
3aroTOBOK. MEXOIEepalMOHHBIA CKJIaJ JeTajied M pacyer ero
wromaan [IpoMeXyTodHBIN CKIIax M CKJIa] TOTOBBIX JeTalei, pac-
4eT UX IUIOLIaIEH.

1,0

IloaroroBka k
neximsm [6.1]

ITonroroska
Mpe3eHTalH

Tema 3.6. TpancnopTHoe Xxo03siicTBO. Pacuer KomuuecTBa
HaTIOJIbHO-TEJIEKEYHOT'0 TPAHCIOPTAa ¥ TIOJBECHBIX KOHBEHepoB
Pacuer konmuecTBa KpaHOB IJisi TEXHOJOTMYECKUX ueneil. Tpanc-
TIOPTHBIC CPEACTBA, UX KOHCTPYKIIUU U OTTMCAHUA.

1,0

IloaroTroBka
sexiwsm [6.1]

IToaroroBka
Mpe3eHTaIUN

Tema 3.7. DHepreruyeckoe xo3siiicTBo. Pacder pacxona morpe6-
JIIeMOH 3JIeKTpodHeprun. PacueT pacxoa moTpedIsieMoro cxaToro
BO3/yXa W Maclia, IJIomaan KommpeccopHoil. Pacuer pacxona mo-

0,5 - -

1,0

IlogroToBka
seximsm [6.1]

ITonroroska
Tpe3eHTaluu
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Bunbi yueoHoii padoThI

=
Ilnanupyemble (uac) E y Peanu3za-
(KOHTpOJIHUPY- KoHTaKTHAs & o o 23 E nus HaumeHoBa-
eMble) pe3yJib- abora :" g = g 2 z S | B paMKax | Hue pa3pado-
TaThI 0CBOE- o © gz g % £ 5 & [Mpakrude-  Tammoro
Hua: xoa YK; HaunmeHnoBaHnme pa3aesioB, TeM E § é e Bupg CPC z 2 % = 2 | ckoii moa- | DuiekTpoHHOrO
OIIK; IIK n = SZ| 8 S s 3 ?ic: Z | roroBkn Kypca
HHIMKATOPHI 5 §8 E E E E E ? § 8 = (Tpynoem- | (TpyA0eMKOCTh
JMOCTHKEHUS - § g 233 S 2 =9 KOCTH B B 4yacax)
KOMIIeTeHI U ] = Z5 > yacax)
= = e =
TpebisgeMoro napa.
[pakruyeckas padora Ne 3. Pacuer mapaMeTpoB U TUIOIAANA HH- - - 2,0 1,0 | ITogroroBka x | ITomroroska
CTPYMEHTAIILHOU CITY>KOBI. p. p. [6.2.2] NIpe3eHTAlNH
[pakTuyeckas padora Ne 4. PacueT mapaMeTpoB U IUIOIIAIH pe- - - 2,0 1,0 | ITogroroBka x | ITomroroska
MOHTHOH CITyKOBI. mp. p. [6.2.2] Npe3eHTAlNH
[pakTuyeckasi pa6ora Ne 5. Pacuer mapaMeTpoB M ILIOMIaTH - - 2,0 1,0 | ITogroroBka x | ITomroroska
ciry0b1 obecnieuennst COTC. np. p. [6.2.2] Hpe3eHTalluu
IIpakTuyeckass pagora Ne 6. Pacuer mapamerpoB u Iuionagu - - 2,0 | 1,0 | IHoaroroBka k | IToaroroBka
METPOJIOTHUECKON CITY>KOBI op. p. [6.2.2] Ipe3eHTalluu
IIpakTnuyeckasi padora Ne 7. Pacuer mapameTpoB M IUIoLIajeit - - 2,0 | 1,0 | IHoaroroBka k | IloaroroBka
CKJIQJICKOTO X03SHCTBa np. p. [6.2.2] Hpe3eHTaluU
IIpakTuyeckass pagora Ne 8. Pacuer mapamerpoB M IUIOLIaH - - 2,0 | 1,0 | IHoaroroBka k | IToaroroBka
TPAHCHOPTHOTO XO3SIHCTBA np. p. [6.2.2] Hpe3eHTaluU
IIpakTuyeckass pagora Ne 9. Pacuer mapamerpoB M IUIOLIAH - - 2,0 | 1,0 | Toxroroska k | IloaroroBka
9HEPreTUUECKOr0 X03HCTBa np. p. [6.2.2] Ipe3eHTaluU
Pab6ora no ocBoeHu1o 3 pa3jiena: 35 - 14 | 140
pedepar, 3cce (Tema) - - - -
pacuéTHo-rpadguyeckas padora (PI'P) - - - -
KOHTpPOJIbHasi padoTa - - - 1,0 | KCP [6.3]
Hroro no 3 pasmeny 3,5 - 14 | 15,0
[K-3, UITIK-3.6. | Pazaea 4. CaykeGHbIe M CAHUTAPHO-ObITOBBIE MOMEIEHNSI.
Tema 4.1. CayxefHble W caHUTAPHO-ObITOBBIe momemenusi. | 0,25 - - 1,0 | ITogroroska x | Iloaroroska
Ompenenenne Mmiomaan cioyxeOHbIX nomemeHuid. Hasnadenwue, aexuusM [6.1] | npeseHTaunu
COCTaB, TPYMIBI W OIpEETICHUE IIOMAAN CaHUTAPHO-OBITOBBIX
nomenieHnnii. KoMHaTa NCHXONOTHUEcKoil pasrpy3ku (CeHcopHast
KOMHATa) 3a7a4dy, TpeOOBaHMUA K €€ OpraHHW3alliH, BPEeMs I0JIB30-
BaHMSI.
Tema 4.2. IlpousBoacTeeHnas 3crernka. OcHosHoe Hanpasienue | 0,25 - - 1,0 | Iloaroroeka k | ITogroroeka
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Bunbi yueoHoii padoThI

™
Ilnanupyemble (uac) E y Peanu3za-
(KOHTpOJIHUPY- KoHTaKTHAs & o o 23 E nus HaumeHoBa-
eMble) pe3yJib- abora :" g = g 2 z S | B paMKax | Hue pa3pado-
TaThI 0CBOE- o © gz g % £ 5 & [Mpakrude-  Tammoro
Hua: xoa YK; HaunmeHnoBaHnme pa3aesioB, TeM E § é e Bupg CPC z 2 % = 2 | ckoii moa- | DuiekTpoHHOrO
OIIK; IIK n S | = Z1 g S s 3 ? § Z | roroBkn Kypca
HHIMKATOPHI 5 §8 E E E E E ? § 8 = (Tpynoem- | (TpyA0eMKOCTh
JMOCTHKEHUS - § g 233 S 2 =9 KOCTH B B 4yacax)
KOMIIeTeHI N i < 2 = 5 5 qacax)
= = 8 =) =
MIPOU3BOJICTBEHHOM dcTeTUKH. Bo3nelicTBue 1nBera Ha paboTarorie- nekuusm [6.1] | mpesenTanuu
ro B MPOU3BOJICTBCHHOM JEATEILHOCTH. PekoMeHIauu no mpume-
HEHHIO [IBETOBOI1 TaMMEI HA TIPOHU3BOJICTBE.
Hpakruyeckas padora Ne 10. CocTtaB 1 muomann Ciry>KeOHBIX U - - 0,5 1,0 | ITogroroBka x | ITomroroska
CAHUTAPHO-OBITOBBIX TOMEIICHHH. p. p. [6.2.2] NIpe3eHTAlNH
Padora mo ocBoenuio 4 pa3nena: 0,5 - 1,0 3,0
pedepar, 3cce (Tema) - - - -
pacuéTHo-rpaduyeckas padora (PI'P) - - - -
KOHTpOJbHasi padoTa - - - 1,0 | KCP [6.3]
Hroro no 4 pazgeny 0,5 - 10 | 40
[IK-3, UTIK-3.6. | Pazaen 5. TIpoMbllLIEHHO-NPOU3BOICTBEHHbIN MePCOHAN. | - - - - |- -
Krnaccudukaiusi paboTaronux Ha MPOMBIILICHHOM MTPEIIPUSITHH.
Tema 5.1. IIpousBoacrBeHHble padouune. [Ipodeccun u crenu- | 0,5 - - 1,0 | IMoaroroBka k | IToaroroBka
aIBHOCTH TIPOU3BOACTBEHHBIX (OCHOBHBIX) pabounx. Pacuer xomnm- nekuusm [6.1] | mpesenTanuu
4yecTBa pabouMx Uil IEXOB CAUHHYHOTO U CEPHIHOTO THUIIOB IMPO-
M3BOJICTBA 110 BPEMEHH U 110 KOJUYECTBY CTAHKOB, MACCOBOTO THIIA
MIPOU3BOJICTBA.
Tema 5.2. BenomorarenabHble padoune. Oynkunu, npodeccun, | 0,5 - - 1,0 | IToxroroska k | Iloaroroska
CIECIMATBHOCTA M ONpEACTICHAE YHCICHHOCTH BCIIOMOTATEIBHBIX nekuusim [6.1] | mpe3enTanuu
pabounx.
Tema 5.3. Cay:xamue. OyHKINH, KATETOPUX U onpeaeneane guc- | 0,5 - - 1,0 TTonroroska k | ITogroroBka
JICHHOCTU CJIYXKalluX. PyKOBOJICTBO NMPOW3BOJCTBEHHOHN JESATEINb- nekuusim [6.1] | mpesenTanuu
HOCTBIO. THIBI OpPraHU3alMOHHBIX CTPYKTYP VIIPABIICHUS: JHHEH-
Hasi, QYHKIIMOHANbHASI, JIMHEHHO-(DYHKIIMOHABbHAS, MATPUYHASI.
[pakruyeckass padora Ne 11. TIpoMbIIUIEeHHO-TIPOH3BO- | - - 2,0 1,0 | ITogroroska k | Iloaroroska
JCTBEHHBIN MIEPCOHAI, OTIpe/ieIeHNe KOJIMYECTBa 10 podeccusm u mp. p. [6.2.2] MIpe3eHTaINN
CICIHMATBHOCTU
Padora mo ocBoeHuIo 5 pazgena: 15 - 2,0 |40
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IIpakTHyeckue
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CamMocTosiTeIbHAsI pa-
0oTa cTy1eHTOB (4ac)

Bupg CPC

HaunmenoBanme
HCIO0JIb3YeMbIX AKTHBHBIX
U MHTEPAKTHBHBIX
00pa3oBaTeJIbHBIX
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Peanu3za-
nms
B paMKax
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Hue pa3pado-
TAHHOTO
DJIEKTPOHHOT 0
Kypca
(Tpya0eMKOCTh
B 4yacax)

pedepar, 3cce (Tema)

pacuérHo-rpaduyeckas padora (PI'P)

KOHTpOJbHasi padoTa

1,0

KCP [6.3]

HTroro no 5 pazneny

1,5 -

5,0

I1K-3, NTIK-3.6.

Paznen 6. Cucrema YTUJIU3AIUH TPOU3BOACTBCHHBIX 0TX0/10B

Tema 6.1. Opranuzanusi CHCTEMbI yAaJeHHsI, TPAHCIOPTHPO-
BaHusl, cOopa u mnepepadoTkm cTpy:xkkHu. OnpenencHue rogoBoi
Macchl CHUMaeMoil cTpyXku. CrocoObl yaaneHust U nepepadoTku
cTpyX K. CXeMBI M CIIOCOOBI TPAaHCIOPTHPOBAHMS CTPYKKH. pac-
YeT IUIONIaAN OTHAENCHHsA Uil cOopa M mHepepabOTKH CTPYXKKH.
KonBeiieps! 11 TPaHCIIOPTUPOBKH CTPYXKH M MUX KOHCTPYKIIHH.
Yrummzamus COX u macen.

1,0

IloaroroBka k
neximsm [6.1]

ITonroroska
Mpe3eHTalNH

IMpakruyeckas padora Ne 12. OnpenerieHue napaMmeTpoB M II0-
IIa0 CUCTEMBI yJaJleHUs, TPaHCIOPTHPOBaHMs, cOopa U mepepa-
OOTKH CTPYKKH

1,0

ITonroroBka k
op. p. [6.2.2]

ITonroroska
MIpE3EeHTALNHU

Pa6ora no ocBoenuio 6 pasgena:

2,0

pedepar, 3cce (Tema)

pacuérHo-rpaduyeckas padora (PI'P)

KOHTPOJIbHas1 padoTa

0,5

KCP [6.3]

Hroro no 6 pa3nexy

2,5

IK-3, UTIK-3.6.

Pa3gen 7. KoMnoHOBKa M INIAHHPOBKA MPON3BOICTBEHHOM MJIOI]

aau

Tema 7.1. OcHOBHBIE CTPOHTEJIbHBbIC NMapaMeTpPbl NPOU3BO-
cTBeHHOro 3nanmsa. IllupuHa mponera, mar KOJIOHH, CEeTKa KO-
JIOHH, TeMIEepaTypHBbIi 1IOB.

0,25 - -

1,0

IloaroTroBka
nekuusim [6.1]

IToaroroBka
Mpe3eHTAIHA

Tema 7.2. CocTaB miomaaeii H KOMIOHOBKA 1exa. [lonck ontu-
MaJIBHOTO KOMITOHOBOYHOTO pemieHus. Pacder oOmied rmiommamu
MpOMBIIIEHHOrO 3AaHus. CocTaB MPOM3BOACTBEHHOHN IUIOLIAIM.
CocTaB BCIIOMOTraTeIbHOM IIOIIAIH.

1,0

IloaroTroBka
nekuusim [6.1]

IToaroroBka
Mpe3eHTAIHA
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Bunbi yueoHoii padoThI w
Ilnanupyemble (uac) < y Peanu3za-
(KOHTpOJIHUPY- KoHTaKTHAs & o o 23 E nus HaumeHoBa-
eMble) pe3yJib- abora :" g = g 2 z S | B paMKax | Hue pa3pado-
TaThI 0CBOE- o © gz g % £ 5 & [Mpakrude-  Tammoro
Hua: xoa YK; HaunmeHnoBaHnme pa3aesioB, TeM E § é e Bupg CPC z 2 % = 2 | ckoii moa- | DuiekTpoHHOrO
OIIK; IIK n = SZ| 8 S s 3 ?g Z | roroBkn Kypca
HHIMKATOPHI 5 §8 E E E E E ? § 8 = (Tpynoem- | (TpyA0eMKOCTh
JMOCTHKEHUS - § g 233 S 2 =9 KOCTH B B 4yacax)
KOMIIeTeHI N i < 2 § 5 5 qacax)
= = e =
Tema 7.3. IIoMCK ONTHUMAJIBLHOI0 KOMIOHOBOYHOro pemeHus. | 0,25 - - 1,0 | MoaroroBka k | [logroroeka
Otanbel MPOCKTUPOBAHUS IMPOU3BOJCTBEHHOTO MOJpa3/eiICHHS. aeximsm [6.1] | mpeseHTannu
Martpuma MarepuaibHBIX CBsizell. [pad mMarepwanbHBIX CBs3eil.
KoMII0OHOBOYHOE peleHNe yyacTka (MM 11eXa).
Hpakruyeckass padora Ne 13. [Tonck onTUMambHOTO KOMIIOHO- - - 2,0 1,0 TToaroroska
BOYHOTO PELICHHS IIeXa M y4acTKa MAIIMHOCTPOUTEIHEHOTO MPOH3- TIpe3eHTaIN
BOJICTBA
[pakruyeckas padora Ne 14, dopmupoBaHne IIAHUPOBKH IPO- - - 20 | 10 [oxroroska
M3BOJICTBEHHOT'O yYaCTKa U YCIOBHBIC 0003HAYEHHSI HA HEH. TIPe3eHTAINN
Padora mo ocBoenuio 7 pa3ueia: 1,0 - 4.0 5,0
pedepar, 3cce (Tema) - - -
pacuéTHo-rpadguyeckas padora (PI'P) - - -
KOHTPOJIbHasi padoTa - - - 1,0 | KCP [6.3]
Hroro no 7 pazaeny 1,0 - 40 |60
KypcoBasi pa6ora (KP) - - - - - - - -
Kypcosoii npoexr (KII) - - - - - - - -
HUTOI'O 3A CEMECTP 110 | - 22,0 | 48,0 - - - -
HUTOI'O no aucuumjinHe 11,0 - 22,0 | 48,0 - - - -
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5. TEKYIIIM KOHTPOJIb YCIIEBAEMOCTH U IPOMEXKYTOYHAS
ATTECTALNMUA ITO UTOI'AM OCBOEHMA JTUCIIUITJIMHBI.

5.1. TunoBble KOHTPOJIbHBbIE 32IAHUSI UJIH MHbIE MATEPHUAJIbI, HE00X0AMMBbIE /1JIs1 OLEHKH
3HAHUWI, YMEHHM M HABBIKOB U (MJIM) ONBITA 1eATEJIbHOCTH
TecTpl 11 TEKyIIETO KOHTPOJS 3HAHUHM oOy4aromuxcs cOpMUPOBAHBI B CHCTEME €-
Learning u Haxoa1TCst B CBOOOIHOM JOCTYIIE.
[TepeueHs BOMPOCOB, BEBIHOCUMBIX HAa IPOMEXKYTOUHYIO aTTECTAIUIO B (opMe dK3aMeHA
chopmupoBaHbl B cucteMe e-Learning u HaxoasaTcs B CBOOOJHOM JIOCTYIIE.

Tabnuna 5 — [Ipu Tekymiem KOHTpoJie (KOHTPOIbHBIC HEJIEIN) U OLIEHKA BBIMOJIHEHUS MPAKTHYe-

CKHX paboT
kana 35
K3aMeH
OlleHUBAHUSI

40<R<=50 OTnu4HO
30<R<=40 Xopouio
20<R<=30 Y 10BIETBOPUTEILHO
0<R<=20 HeynosnerBoputensHo

IIpu npomMeKyTOUHOM KOHTpPOJIE YCIIEBAEMOCTb CTY/IEHTOB OLIEHUBACTCS I10 YEThIPEX-
OaJIIbHOW CUCTEME «OTIMYHOY, «XOPOILIO0Y, «yIA0BIECTBOPUTEILHO», «HEYAOBIECTBOPUTEIHHO.
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Ta6n1z1ua 6 — KpI/ITepI/II/I OLICHMBAHUIA PE3yjibTaTa O6y‘lCHHH IO JUCHUIIJIMHE U IIKaJIa OHCHHUBaHUA

KO}I 1 HAMMCHOBAHHC
KOMIICTCHIIMH

KOlI 1 HAUMCHOBAHUEC HH/IH-
KaTopa JOCTHKCHUHA KOMIIE-
TCHIHHU

Kpurtepnn onennBanus pe3yibTaToB 00y4eHH

OreHka
«HEeYO0BJIECTBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max PeUTUHIOBOU
OLICHKH KOHTPOJISI

OreHka
«YOBJIETBOPUTEIbHOY /
«3aYTECHO»

60-74%

OT max peUTUHIOBOM OLIEH-
KW KOHTPOJIS

Ornenka
«xopomo» /
«3a4TEHO
75-89%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3a4TEHOY»
90-100%

OT max PeUTUHIOBOH
OIIEHKH KOHTPOJIS

IK-3. Crocoben pas-
pabaTbiBaTh TEXHOIO-
TMYECKHE  MPOILECCHI
W3TOTOBJICHUS JeTaneit
MalIMHOCTPOEHUS
CpeIHEl CIOXKHOCTU C
obecnieueHneM Tpedy-
€MOro KayecTBa, B TOM
quclie U3 MOJIMMEPHBIX
MaTepuasoB,  IpUMe-
HSATh HaHOTEXHOJIOTHUH,
BBIOMPAaTh  KOHTPOJIb-
HO-U3MEPUTENBHYIO
OCHAacTKy, pa3pabaTbl-
BaTb TEXHOJOTUU U
YIIPaBIISAIOLINE po-
rpaMMBbI 1711 CTAHKOB C
YIlY, pa3pabareiBaTh
AJIEMEHThl  MAalIMHO-
CTPOUTEIBLHOTO IIPOU3-
BOJICTBA

HIIK-3.6. Pa3zpabarbiBa-
€T D3JEMEHTBhl MAaIlHHO-
CTPOUTENBHOTO  TIPOM3-
BOJICTBA, orpeneserT
TUTAHUPOBKY  TIPOU3BO/I-
CTBa

Uznoxenne ydeOHOTO Mare-
puama OeccUCTeMHOE, HEToJ-
HOE, HE YCBOCHBI OCHOBHEIC
3aKOHBl ¥ TMIpaBWia OOIIeH
(Gu3MKK, HEMOHUMAaHHE HX
UCIIONIb30BaHKs B paMKax IO-
CTaBJICHHBIX II€JIeM W 3ajady,
YTO MPEMATCTBYET YCBOEHUIO
MOCJIEAYIOLIEro MaTepuaa

®parMeHTapHble,  [OBEPX-
HOCTHBIE 3HAHHSA IO METO-
JaM MaTeMaTH4eCKOro aHa-
nms3a.

W3noxeHnue IIOJIy4E€HHBIX
3HaHUN HEMOJIHOE, OJIHAKO
3TO HE MPENATCTBYET YCBOE-
HHUIO MOCJEIYIOLIero Mare-
puana. Jlomyckarorca OT-
JICIIbHBIE CyIIIECTBEHHbBIE
OIMMOKH, WCIPABICHHBIE C
MOMOILBIO  MPEMNOAABATENS.
3arpyaHeHuss 1pu  GopMy-
JUPOBAHUU PE3YIbTATOB U
UX pelIeHuH

3HaeT MaTepman Ha
JIOCTATOYHO  XOPOIIEM
YpOBHE; TIPEACTaBIACT
OCHOBHBIC 33/1a4H TIPO-
deccuoHanmbHON  nes-
TEJILHOCTH, nMeeT
HaBBIK B TOCTAHOBKH
neneit u BeIOOpa ONTH-
MaJbHBIX CHOCOO0OB HX
JIOCTHKEHUSL.

Nmeer rirybokue 3HaHUA
BCEr0 Marepuaiga CTpYyK-
TYpbl TUCUUIUTUHBL, OCBO-
W HOBAallMH JIEKIIMOHHOTO
Kypca MO CpaBHEHHIO C
yueOHOM  JUTepaTypoii;
H3JIOKCHUC TIOJTYYCHHBIX
3HAHUI TOJHOE, CHUCTEM-
HOE; JIONYCKAaloTCs elu-
HUYHBIE OLIMOKH, CaMo-
CTOSITEIFHO ~ MCHpaBIIsic-
MBI€ TIpH COOECeI0BaHUN
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Tabnuna 7 — Kpurepun orieHuBaHUS
Ounenka Kputepun oneHuBanus
OLICHKY «OTJIMYHO» 3aCIIy’)KMBAaeT CTYACHT, OCBOMBIIUN 3HAHUS, yMe-
HUS, KOMIIETCHIIMA U TEOPETHUECKU MaTepuan 6e3 mpoOesioB; BHIMOJ-
HUBLINI Bce 3aJaHusi, MPEIyCMOTPEHHbIE Y4EOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; NMPAKTUYECKHE HABBIKA MPO(ecCHOHATBHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.
Cpennuii ypoBEHb | OLIEHKY «XOPOILIO» 3aCIYKMBACT CTYIEHT, NPAKTUYECKH MOJHOCTHIO
«» OCBOUBIINI 3HAHUS, YMEHHUS, KOMIIETEHIIMN U TEOPETHUECKUNA MaTepu-
(xopor10) an, yueOHbIE 3a/laHus HE OICHCHBl MAKCHUMAIIbHBIM YHUCJIOM OaiioB, B
OCHOBHOM C()OPMHUPOBaI MPAKTUYECKHE HABBIKH.
OIICHKY «YyAOBJIETBOPUTEJIBHO)» 3aCIyXHUBAET CTYJIEHT, YaCTHUYHO C
npoOesiaMyd OCBOMBIIUM 3HAHUS, YMEHUS, KOMIIETEHIIMU U TEOpeTHYe-
CKMIi MaTepuaj, MHOTHE yueOHbIC 3aqaHusl JMOO HE BBHITOIHWI, JIHOO
OHM OLIEHEHBI YHCJIOM OaioB OJIM3KUM K MHUHMMAaJIbHOMY, HEKOTOPBIE
MPAKTUYECKHE HABBIKK HE CHOPMHUPOBAHBI.
MuHUMaJIBHBIA | OLIGHKY «HEYIOBIETBOPUTEIHHOY» 3aCTYKHBAET CTYACHT, HE OCBOMBIIUI
YPOBEHb «2» (He- | 3HaHMS, YMEHHUsS, KOMIIETCHIIUH M TEOPETHUYECKHl MaTepuan, yuyeOHbIe
YIIOBJIETBOPH- 3aJJaHuUs HE BBITOJIHWII, TPAKTUYCCKUE HABBIKK HE CHOPMHUPOBAHBI.
TEJIHLHO)

Bricokunii ypo-
BEHb «5»
(oTIMuHO)

IToporosslii ypo-
BeHb «3» (ymoBie-
TBOPUTEJIHHO)

6. YHEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHbI

DnekTpoHHbIi aapec kadeapsr TuOM kpmis@nntu.ru

Jiisi caMOCTOSITEIbHOTO M3YYCHHUsT TEOPETHUECKOM YaCcTH Kypca, MOATOTOBKH K MpaKTHYe-
ckuM  3aHsaTHsM  Ha  kKadeaqpe TuOM  wum B HayyHO-TEXHUYECKOW  OMOIMOTEKE
(https://library.nntu.ru/megapro/web) nmerorcs:

6.1. YueOnas 1utepaTypa, nedaTHble H31aHusl 0M0au0TeYHOr0 hoHIa

Tabnuna 8 — [lepeuenpb yueOHON aUTEpATYpHI
Ne HanmenoBanue yaeOHO-METOAMYECKOTO 00ECTICUSHHUS
p-na

1. Tynmaxosa H.M. IIpoexTrpoBaHue y4acTKOB U IIEXOB 00pabaTHIBAIOIIETO MPOU3BOJI-
ctBa : Yueb.mocodue / H.M. Tymakosa, JI.C. [laxomoB, b.B. YcruroB; HI'TY mM.
P.E.Anexceesa. — H. Horopon : [b.u.], 2014. — 225 c.

2. Tynmaxoa H.M. IIpoekTupoBaHue y4acTKOB U IIEXOB 00pabaTHIBAIOIIETO TPOU3BO/I-

1 ctBa: YueOnuk / H.M. Tynaxosa [u ap.]; HI'TY um. P.E.AnekceeBa. — H.HoBropox;
Crapsriit Ockon : THT; [U3g-s0 HI'TVY], 2018. — 263 c.

3. Tynaxkosa H.M. CTpyKkTypa MalllMHOCTPOUTEIBHOTO TIPOU3BOJICTBA : Yueb.mocooue /
H.M. Tynakosa; HI'TY um. P.E.AnekceeBa. — H. Hosropon : [b.u.], 2016. — 179 c.

1. Tynmaxosa H.M. IIpoexTrpoBaHue y4acTKOB U IIEXOB 00pabaThIBAIOIIETO MPOU3BO/-
ctBa : Yueb.mocoobme / H.M. Tynakosa, JI.C. IlaxomoB, b.B. Ycrunos; HI'TY um.
P.E.AnekceeBa. — H. Hoeropon : [b.u.], 2014. — 225 c.

2. Tynmaxoa H.M. IIpoekTupoBaHue y4acTKOB U IIEXOB 00OpabaThIBAIOIIETO TPOU3BO/I-
ctBa: Yueonuk / H.M. Tynakosa [u ap.]; HT'TY um. P.E.AnekceeBa. — H.Hosropos;
Crapsriit Ockon : THT; [U3a-so HI'TVY], 2018. — 263 c.

3. Tynakoea H.M. CTpyKTypa MalllMHOCTPOUTEILHOTO TIPOU3BOICTBA : Yueb.mocooue /
H.M. Tynakosa; HI'TY mm. P.E.AnexceeBa. — H. Hosropon : [b.n.], 2016. — 179 c.
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1. Tynmakosa H.M. [IpoekTupoBaHue y4acTKOB U I[EXOB 00pa0aTHIBAIOIIETO MPOU3BO/I-
ctBa : Yueb.mocooue / HM. Tynmakosa, JI.C. ITaxomoB, b.B. Ycrunos; HI'TY um.
P.E.AnekceeBa. — H. Hosropon : [b.u.], 2014. — 225 c.

2. Tynaxoa H.M. [IpoekTupoBaHue y4acTKOB U IIEXOB 00pa0aTHIBAIOIIETO MPOU3BO/I-
crBa: Yueonuk / H.M. Tynakosa [u np.]; HI'TY um. P.E.AnekceeBa. — H.HoBropon;
Crapsrit Ockoi : THT; [M3a-so HI'TVY], 2018. — 263 c.

3. Tynakosa H.M. CTpykTypa MallMHOCTPOMTEIBHOIO MPOU3BOACTBA : Yuel.mocobue /
H.M. Tynakosa; HI'TY nm. P.E.Anekceesa. — H. Hoeropon : [b.n.], 2016. — 179 c.

1. Tymakoa H.M. [IpoekTupoBaHEe y9acTKOB H IIEXOB 00PadaTHIBAIOMIETO MTPOU3BOI-
ctBa : Yueb.mocooue / HM. Tynakosa, JI.C. ITaxomoB, b.B. Ycrunos; HI'TY um.
P.E.AnekceeBa. — H. Hoeropon : [b.u.], 2014. — 225 c.

2. Tynaxora H.M. [IpoekTrpoBaHre y4acTKOB U IIEXOB 00padaThIBAIOIIETO MIPOU3BO/I-
crBa: Yueonuk / H.M. Tynakosa [u np.]; HI'TY um. P.E.AnekceeBa. — H.HoBropon;
Crapsriit Ockon : THT; [U3a-so HI'TVY], 2018. — 263 c.

3. TymakoBa HM. CtpykTypa MallMHOCTPOMTEIBHOIO MPOU3BOACTBA : Yueh.mocooue /
H.M. Tynakosa; HI'TY nm. P.E.Anekceesa. — H. Hoeropon : [b.u.], 2016. — 179 c.

1. Tynakosa H.M. [IpoekTrpoBaHHe Y4acTKOB U LIEXOB 00pabaTHIBAIOIIETO MPOU3BOI-
ctBa : Yueb.mocooue / H.M. Tymakosa, JI.C. ITaxomos, b.B. Ycrunos; HI'TY um.
P.E.AnexceeBa. — H. Hosropon : [b.u.], 2014. — 225 c.

5 2. Tynaxosa H.M. [IpoekTupoBaHHe yJ4acTKOB U IIEXOB 00pabaTHIBAIOIIETO IMPOU3BO/I-
ctBa: Yueonuk / H.M. Tynakosa [u np.]|; HIT'TY um. P.E.Anekceera. — H.Hosropon;
Crapsriit Ockon : THT; [M3a-Bo HI'TVY], 2018. — 263 c.

3. TymakoBa H.M. CTpykTypa MallHHOCTPOUTEIHHOIO TIPOMU3BOACTBA : YUueb.mocooue /
H.M. Tynakosa; HI'TY um. P.E. AnexceeBa. — H. Hosropon : [b.u.], 2016. — 179 c.

6.2. MeToauueckue YKazaHusl, pCKOMCHIAIMU U IPYIrue MaTepHuaJibl K 3AaHATUAM

Meroanveckre yKa3aHUsl MO BBIMOJHEHHIO MPAKTHYECKUX pPabOT M CaMOCTOSITEIBHOM
KOHTPOJIbHON paboThl MO AUCHHUIUINHE [I[POCKTUPOBAHIE MANIMHOCTPOUTEIHHOTO MPOM3BO/ICTBA
BBUJIOXKEHBI B AJIEKTPOHHOM OubmmoTeke https://library.nntu.ru/megapro/web:

1. TymakoBa H.M. IIpoekTupoBaHHE YYacCTKOB H ILIEXOB 00pa0aThIBAIOIIEr0 IIPOM3BOJACTBA
VYuye6.nmocodue / H.M. Tynakosa, J[.C. [Taxomos, B.B. Yctunos; HI'TY um. P.E.Anekceesa. — H.
Hosropon : [b.n.], 2014. — 225 c.

6.3. CamocTosiTeIbHAsA KOHTPOJIbHAs padora. [Ipumep.

HcxoaHble JaHHbIE
3aganHas nporpaMMa BbINIYCKa JAeTaJjiell (IUTYK B roj)

Vi M3ACTUH, KyJ1a BXOJWUT JaHHAs JIeTalb 600 mrt/Tron
KonnuecTBO TaHHBIX JeTalICed B U3ICIIHU 1
N — KOJI-BO Pa3JIN4YHBIX HAMMEHOBAHUN JETaJIEeH 10
% 3aImacHBIX YacTeu 5

Ha3Banue u MoaeJb CTAHKOB

No ont HaunmenoBanue onepanuu O6opynoBanue

010 TokapHo-(ppesepHas @pe3epHO-TOKApHBI YHHUBEPCAJIBHBI CTAaHOK C
UITY momenu CTX gamma 1250 TC

050 TokapHo-(ppesepHas @pe3epHO-TOKApHBI YHHUBEPCAJIBHBI CTAaHOK C
UITY monenu CTX gamma 1250 TC

065 HInudoBanbHas [TomyaBTOMAaT YHUBEpPCAJIBHBIA KpYyrionuiidoBaib-
Helii Mogenu SCHAUDT E 450 U 1000
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Bpemsi IITY4YHO-KAJBKYJISINUOHHOE BbINOJHEHHS ONepanuii

Ne onepannun HaunmenoBanue onepanuu Hopma Bpemenu, MuH
Jertanp Nel
010 ®dpe3epHO-TOKapHAas 32
050 dpesepHOo-TOKapHAS 30,5
065 [nudoBanbHas 28,5

Yeprex geranu «IpoymmHa»

& TS FLH

\/ kg £5 1)

Hi BP-H TY-BTMEO0- 9
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Pasznen 1. OcHOBHBIE MOHATHSA M ONIPEEJICHUSA
1. IlpousBoacreennas nporpamma (m.1.4)

- YCTaHOBJICHHBIH JJISI JAHHOTO TPEPUATHS TTepEeUeHb N3TOTABIUBAEMbIX U3JIEIUN C yKa-
3aHHEeM 00beMa BBIITYCKa U TI0 KaKJJOMY HAUMEHOBAHUIO HA TUIAHUPYEMBIH MePHO] BPEMEHH.

O0BEM BITTyCKA JETAJIEN pacCUMTHIBAETCS Ha OCHOBAHUM 3aJaHHOTO TOJOBOTO 00BEMA C
Y4€TOM OJHOMMEHHBIX JE€Talel, MPOLEHTa 3alacHbIX YacTel, MPOLEHTa TEXHOJOTHMYECKHUX I10-
Tepb, IIIT.:

I =A-a (1+6/100) - (1 +8/100),
rae: A = 600 — KoIM4eCTBO U3AENH, KyJa BXOAUT JaHHAs I€Tallb, IIT.;
a = 1 — KoNMYeCTBO JaHHBIX JCTAICH B M3JICIIHH, IIT.;
0 = 5 — IPOILIEHT 3amacHbIX YacTe, %;
B = | — POIIEHT TEXHOIOTUYECKUX NOTEPB, %o.
A =600-1-(1+5/100) - (1+ 1/100) =637 ner.

2. Tun npoussoacrTna (m.1.5)

- KiaccuUKAIMOHHAS KaTeropus IMPOW3BOJCTBA, BBIAEIsAEMAasl MO MPHU3HAKAM IIHPOTHI
HOMEHKJIATYPHI, PETYIIPHOCTH, CTAOUIBLHOCTH M 00bEMA BBITYCKA U3ICITHIA.
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Paznensror cnepsmue TUIBI TPOU3BOACTBA: €AMHUYHOE, CEPUITHOE, MACCOBOE.

OmpenenseM TUTT POU3BOJICTBA OPUEHTHPOBOYHO 10 Tabm. 2.1.
Tabmuua 2.1 — Onpenenenue Tuna Npou3BOICTBA

Macca Tun npousBoacTsa

EiTaﬂH’ Enunnunoe | Menkocepuiinoe | Cpennecepuitnoe | Kpynnocepuiinoe | Maccosoe
<1,0 <10 10-2000 2000-75000 75000-200000 >200000
1,0-25 | <10 10-1000 1000-50000 50000-100000 >100000
2,5-5,0 | <10 10-500 500-35000 35000-75000 >75000
5,0-10 |<10 10-300 300-25000 25000-50000 >50000
>10 <10 10-200 200-10000 10000-25000 >25000

CornacHo Tabm. 2.2, OpueHTHPOBOYHBIN THIT TPOU3BO/ICTBA — CPeIHECePUITHBIIA.
CepuiiHOe POM3BOJACTBO MMEET PSJ XapaKTEPHbIX NMpu3HakoB. OIHUM U3 HHUX SBISETCS

MOBTOPSIEMOCTh M MEPUOJUYHOCTH MPOIiEcca U3rOTOBIEHUs FOTOBOM nmpoaykuuu. O0opyaoBaHue
pacrosaraercsi B COOTBETCTBUH € TEXHOJIOTMYECKUM IpoueccoM. [IpuMeHsIoT crienuanu3supoBaH-
Hble U yHUBepcaiabHble cTanku ¢ YIIY, yHuBepcaibHble u3MepuTenabHble pucnocoodnenus. [locne
W3TOTOBJICHUSI IAPTUH ONIPEAEICHHOTO TUIIOPA3Mepa JIMHHUIO NIEPEHATAKUBAIOT JIUIsl U3TOTOBJICHHUS
JpYroro TUIopasMepa JeTajleu.

OmnpenensieM NporpaMMmy BbIIIyCKA YYaCTKA:

Tabmmna 2.2 — OnpeneneHne mporpaMMbl BEIITYCKa y4acTKa

O0beM BbITycKa
o Konnuectso
Haunmenosauune u3nenuii (Kkyaa . .
Ne NAHHBIX JeTajield O0bem BhIMTyCKa JeTanen
IeTanu BXOJINT JaHHAs
B U3IEIINU
JIETaJb )
1 [Tpoymmna A 600 1 637
2 [Ipoymuna b 550 1 584
10 IIpoymnnza 200 1 213
Bcero Z [ =6370 wt/rog

10. Ipou3BoACTBEHHAs] MOLIIHOCTD, PesKUMbI padoThl U (poHaAbI BpeMenH (11.1.6)

Kaxxnoe npomsbliieHHOE NPEANPUATHE, KaK U OTAEIbHOE MPON3BOACTBEHHOE TOIpa3eiie-
HUe (Yy4acToOK, LX), UIMEET ONpPE/EICHHYI0 MPOU3BOJCTBEHHYIO MOIIHOCTb, [0/l KOTOPOH MOHMU-
MaeTcsi MaKCUMalbHO-BO3MOXKHBIN BBIMYCK MPOAYKIUN YCTAHOBJIEHHONW HOMEHKJIATYphl U KOJH-
YeCTBa, KOTOPbIM MOXKET OBbITh OCYILECTBJIEH 3a ONpPEENEHHBIN Mepruo] BpeMEHU MpPU YCTaHOB-
JICHHOM PEKHUMeE paboThI.

PexuM paboThl penpusTHs ONpeaeseTcs:

— BUJIOM IIPOU3BOJICTBA (TIPEPHIBHOE WU HETIPEPHIBHOE ITPOU3BOJICTBO);

— IPUHATHIM YUCIIOM pabouyuX AHEN B HEJEIIO;

— 4uciIoM pabodux JTHEH B rofy;

— IPUHSTHIM KOJIMYECTBOM CMEH B CYTKU;

— IPOJOJKUTEIBLHOCTHIO paboyuell CMEHBI B Yacax.
Onpenensiem peskum padoThl y4acTKa:

1) Ywucno pabouux aHel B Hemene — 5;

2) Ywucno pabouux aHeil B rony — 249;

3) KommuectBo pabounx cMeH — 1 (peBapUTEIbHO);

4) TIpomomKUTENbHOCTh paboueii CMEHBI — § 4.
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[Tocrme ycraHOBIIEHHs peXMMa pPaOOTHI NIl TEXHOJOTUYECKUX PACUETOB HEOOXOAUMO
onpenenuTs GOHABI BpeMeH paboThl 000pyA0BaHUS U pabOYHX.
[Ipu >TOM pasznMyarOT HOMHHAJBHBIN (PEeXUMHBIN), 3()(EeKTUBHBIA U NEHCTBUTEIbHBIN
(G oHIBI BpeMeHH paOboThl 000PYI0BaHUS U pabOYHUX.
®onyb1 BpeMeHHn paboThl 000pyA0BaHMS B pabounX 3aBHCAT OT peKUMa paboThI MpeArpu-
ATHUS.
CHayalia pacCYMTHIBalOT HOMUHAIBHEIC TOJIOBBIC (DOHIBI BPEMEHH
- Homunanbublit poHa BpeMeHu pa6OTBI pabouero:
CDH. = par * f 4
Dyp =249 %8 =19924
- Homunaneubil (hOHT BpeMEHU pa6OTBI 000pyI0BaHUS:
CDH. p[Lr *f*KCM'
Duo6. =1%249%8 =1992 4
- DddextuBHbl QoHI BpeMeHU paboThl 000pyHOBaHHS (YYUTHIBAOIIUNA TUTAHO-
BbIC/HETIaHOBbIe oTepH = 2...10%):
D, 5. = Puo6. * (100% — K;)
D, 6. = 1992 % (100% — 5%) = 1892,4 4
- DddexTuBHbI  QoHA BpeMeHH paboThl pabouero  (yYMTHIBAIOUIMKA  IJIaHO-
BbIe/HerTanoBbie motepu = 10...17%):
ch.paﬁ. = @, 45 * (100% — K,)
D, pas. = 1992 + (100% — 13%) = 1733 4
10. Crankoemkocts (11.1.7)
CtankoéMKOCTh T.py — 3TO BpeMs, B TEUEHHE KOTOPOIO 3aHATO 000pymoBaHue JJIsl 0Opa-
OOTKH 3aroTOBKH, €IMHHIIA U3MEPEHUSI CTAHKO-Yac.
OOmiast CTAaHKOEMKOCTh M3TOTOBJICHUS JIETAJM OINPENENsIeTCs CyMMOH HOPM BpPEMEHHU Ha
otnenbHble onepanuu TII mocpeacTBOM TEXHOIOTHYECKOTO HOPMUPOBAHUSI.
CTaHKOEMKOCTh U3TOTOBJICHUSI OJTHOM JI€Tasu:

TCT.‘{. = Z THi
i=1

rae Ty ; — HOpMa BpeMEeHU BBIMIOJIHEHUS 1 —i OMepaluy; m — YUCIIO ONepaluii U3TOTOBICHUS Jie-
TasH.
Tery =32+ 30,5+ 28,5 =91 ct/MuH
CTaHKOEMKOCTh 00paOOTKH TPYIIIBI z[eTaneH B CEPHUIHBIX THUIAX MPOU3BOJICTBA!

CT‘{ ZZTHl

j=1i=1
rae Ty ; j — HOpMa BpPEMEHM BBINOJIHEHUS i-i OTEpaluy U3rOTOBJIEHHS -1 JA€Talu, CTAHKO-MHUH; M
— 4pCio omnepanuil 00paboTKH 1-i JleTany Ha CTaHKax JaHHOTO THUIIOpa3Mepa; N — YUCIIO Pa3HbIX
netanei (rpymm), 00pabaThIBaeMbIX Ha CTaHKAX JaHHOTO THIIOpa3Mepa.
Tery = (32 4+ 30,5+ 28,5) * 10 = 910 ct/MuH
OmnpenensieM cpeTHUI TaKT BBITYCKa JeTallell ¢ y4eToM o01ero oobeMa BhIITycKa JeTanieit
BCEX HaUMEHOBaHMiA (N):

n
Tp.cp. = q)3.06. * 60/2 Zl
i=1

Tyep. = 1892,4 *

= 17,8 MUH

6370
JIyist cepUitHBIX THIIOB IIPOU3BOJICTBA ONpE/IeNseTCs apThs 3aIlycka JaHHOM J1eTallH:
Ny =
T 12x+d
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rac: a — KOJINMYECTBO 3aITyCKOB B MECHIII.

v 637
nT g 2T

10. Tpynoemkoctsb (1.1.8)

TpynoeMKoCTb — 3TO OKa3aTelb 3aTpaT )KUBOT'O TPy/la Ha U3TOTOBJIEHUE POAYKIIUH.

Tpynoemkocth Tyeny — BpeMs, 3aTpaunBaemMoe pabouuM TpeOyemoill KBanu(HUKauu Ha
BbinosiHeHue TII uim ero yacTu, eIMHKLIA U3MEPEHUS — YETIOBEKO-4ac.

Hns otaensHoM onepanuu TII TpynoemMkocTh onpenensercs:

T — P 06CJITCM
4yeJi4. ACM

rae Pyg., — 9uclio pabounx B 30HE 00cmykuBaHus, 4ei; T, — MPOIODKUTEIEHOCTH pabo-
yeil cMeHsl, 4; [, — 4ucio aeTtanei, H3roTOBJICHHBIX 32 pabouyro CMEHY, IIIT.

Pyge = 2 (IpeaBapuTebHO)
Aew = 3 (mpubIM3KUTENFHO UCXO/IS U3 TAPTHH 3aITyCKa)

Ne on. | HammenoBanue onepanuu Ob6opynoBanue Tyenq 9€J1/4ac
) @pe3epHO-TOKAPHBIN YHUBEPCAIIb-
010 ®dpe3epHO-TOKapHas LI cTatok ¢ UITY 2,6
) @pe3epHO-TOKAPHBIN YHUBEPCAIIb-
050 ®pes3epHO-TOKapHAs LI cTatok ¢ UITY 2,6
065 ImdoanmsHas ITomyaBTOMAaT YHHBEPCalIbHBbII1 26
KPYTI0NLTH(OBATIBHBIH

MHuorocranounoe o0ciaykuBanue — paboTa oHOro padoyero (Wi Opuraasl) Ha IBYX WU
HECKOJIbKMX CTaHKaX C UCIOJIb30BAHNEM MAITMHHOTO BPEMEHH 00CITYKUBAEMbIX CTAHKOB ISl BBI-
MOJIHEHUS PYYHBIX IPHUEMOB Ha KaXJI0OM U3 HUX.

Pemenne 00 MCHOIb30BAaHUM MHOTOCTAHOYHOI'O OOCIIY)KMBaHMsI IPUHUMAETCS B 3aBUCHU-
MOCTHU OT BO3MOKHOCTH OOCIY>KHBaTh HECKOJIBKO €IMHUI] 000pyIOBaHUS OJHUM pabouum (cTe-
IIEHb AaBTOMAaTH3aIMH 000PYIOBaHUS, BpeMsI BHIIIOJIHEHUS ONepaluy, KBamndukanus padodero u
Ip.), KOTOpAast BEIPAYKAETCS TIOCPEICTBOM K03 PUIEeHTa MHOTOCTAHOYHOTO o0C Ty kuBanust K, , .

[Ipy mpoeKTUpOBaHMM YYacCTKOB M pabOYMX MECT BEIMYMHY Ko3(p(uIMeHTa MHOIrocTa-
HOYHOT'O 00CITY’)KHBAaHUSI MO’KHO OTIPEAETIUTh ABYMSI METOJAMH — paAcUEémubiM U 2papuieckum.

ITo tab6n.1 I19 nns dpeszepHo-TOKapHBIX yHHUBepcanbHbIX cTaHkoB ¢ UITY npu CC K, =
2 — 3, a ;U1 mojyaBTOMaTa yHUBepcaibHOTo KpyriounudosansHoro K, , = 1. CiaenosarensHo,
obmee K, ,, = 3 — 4.

ITpu K, ,> C (kxon-BO CTaHKOB) MOET OBbITh OCYIIECTBIECHO OOCIy>KUBAaHHE OJHUM CTa-
HOYHUKOM HECKOJIbKMX CTaHKOB (YTO MOKET MPEIOoJarath U COBMEIEHUE MPoQeccuii).

MOXHO OCYIIECTBUTh OOCIYXHMBaHHE OJHUM CTAaHOUYHUKOM JIBYX (Ppe3epHO-TOKapHBIX
yHUBepcaJbHbIX cTaHKOB ¢ UITY. A BTOpO# cTaHOYHUK OyJeT oOCIyXKMBATh MOJyaBTOMAT YHHU-
BEpCAJIbHBIN KPYTIOUUTH(POBATBHBIMH.

Cxema o0city’)KuBaHHsI CTAaHKOB ITpHBeJIeHa Ha puc. 1.

Homyabmeram Lwubencansrii

KOUEAoALp OB N |
\ ]
!
T

Ko =T Ka=2

L

Puc. 1. Cxembl 00CTyKUBaHHsI CTAHKOB

Paznesn 2. OCHOBHOE OBPABATBIBAIOLIEE ITPOU3BOACTBO
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10. 3aroroBuTeabHbIH yuyacTok (oTaenenue) (m.2.1)

Ha3nauenue 3aroTOBHTENBHOTO ydacTKa (OTIENEHHs): pa3pe3ka, OTpe3Ka, BBIpYOKa, BbI-
pe3ka, mpaBKa, 00AMpKa 3ar0TOBOK U JIp.

B kauecTBe 3aroToBKM BbIOpaHa nokogka (MOdydaemasi METOAOM TOpsiuel IITAMIIOBKH),
KOTOpasi UMeeT NpUOIKEeHHYI0 (pOopMy U pa3Mep rOTOBOH JETajl, YTO CHIXKAET OTXO]l MeTalljia B
CTPYXKKY IIPH MEXaHUYECKOH 00paboTKe.

3aroToBka cpa3y MOCTyMaeT Ha MEXaHMUYECKyr0 0OpaboTKy, T.e. ImpeaBapHuTelbHas oOpa-
00TKa B 3arOTOBUTEIHLHOM Y4acTKe He TpeOyeTcsl.

10. OopabarbiBaromme yyactku. OnpeaejieHue KOJHYECTBA CTAHKOB 00padaThIBAKOIIUX
y4acTKoB (11exoB) (1m.2.2)

[Ipu onpexnenenun KoiauyecTBa 000PYAOBAHUSA TOYHBIM METOJIOM JII CEPUHHOTO MPOU3-
BOJICTBA PACUET MPOU3BOJIUTCS JUIsl KaKJOW OIlepali TEXHOJIOIMUYECKOIo Ipoliecca Ha OCHOBE
pacueTa rof0BOro BpeMeHU oOpabOTKU Bcex Jeraneil, 00pabaTbiBaeMbIX HAa KOHKPETHOU omepa-
1. PacueTHOE KOIMUYECTBO CTAHKOB JJIs1 KayKIOW Olepaliii ONpeIesieTcs:

C. = Z?:lZﬁleTij X [[i
P D, 46, X 60

[TosnyueHHOE pacueToM KOJIMYECTBO CTAHKOB OKPYIVISETCA A0 OirbKaliero OOoJbLIEro Le-

JIOTO YMCJIa, KOTOPOE HA3BIBAKOT IPUHATHIM YHCIIOM CTaHKOB C, = Cyp.
(32 x637) x 10

Omnepanus 010: €, =

1892,4 x 60
o 050: C. = (30,5x637) x10
HEpAtHA BoT L = T71892,4 x 60
N 065: C. = (28,5 x637) x 10
HEPANMA 75> M = T1892,4 x 60
No o HaumenoBanue KonngectBo obopynoBanus, it | Koadduuuent 3arpysku
° OI. 0
onepatii Pacuernoe, C, | Ipunsroe Cy, obopynosarus Ks, %
010 ToxapHo-ppezepHas 1,79 2 0,89
050 TokapHo-dpesepHas 1,71 2 0,85
065 [nudoBanbHas 1,59 2 0,79
Htoro - 6 -

PaccunTaB k03¢ punmeHT ncnoabp3oBaHus 000pyIOBaHUSA I KaXI0M oneparyu, MOKHO
MOCTPOUTH I'paUK UCIIOIB30BaHUS 000PYIOBAHUS ISl y4acTKa (JIMHUN):
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Puc. I'pajuk ucnosib3oBanus 000py10BaHUA

Ilocne OmnpeacICHrUA KOJIMYCCTBA OCHOBHOI'O 060py,/10BaHI/I$I MOKHO OIIp€ACIIMTL OCHOB-
HYIO ITPOU3BOACTBCHHYIO IIOIAb.
OcHoBHas IMPOU3BOJACTBCHHA IJIOIIAAb PACCYHUTBIBACTCA:
1

SOCH.l'Ip = Z Cni X Sya.CTi
i=1

rae C,; — YHCIO TPUHATHIX €AMHHUI] OCHOBHOTO IPOM3BOJICTBEHHOTO OOOPYIOBaHHS IaHHOTO

HaMMEHOBAHMA U TUIOPa3sMepa 10 Pe3yJbTaTaM PacueToB; Sy, cr; — YACIbHAs IUIOAAb Ha OJUH

CTaHOK B 3aBUCUMOCTHU OT rabapuTHBIX pa3MepoB jaeraneil u obopyaoBanus (tadn. 1.112, 2.112); |

— KOJINYECTBO 000PYAOBAaHUS ONPEEIIEHHOTO HAUMEHOBAHUS U TUIIOPa3Mepa.

Socump = 4 X 35+ 2 x 35 =210 m?
Lllecmwb kpynHbIX cTaHKOB 1o 2.112.

Ha mpou3BOJACTBEHHBIX Y4acTKax IPH MAaCCOBOM M KPYITHOCEPHUIHOM THIIaX MPOU3BO/I-
CTBaX C HEMPEPHIBHBIM PEKUMOM PabOTHI (B TPU CMEHbI) MHOTAA MEYH I TEPMOOOPabOTKH
ycTaHaBnuBaT 1o xoay TII. B GonpmmHCTBE ke ciiydaeB TepMooOpaboTKa JieTajeil mpou3Bo-
TUTCA 8 OMOEeNbHbIX yexax unu yuyacmkax. Ha NpoU3BOJCTBEHHOM YYacTKe B JIAaHHOM CiIydae
IpeIyCMaTPUBAIOT MECTO JUISI TIOTPY3KU-Pa3TPy3KH JETANel U TPAHCIIOPTHBIN IyTh K MECTY Tep-
M00OpabOTKH.

10. PacnoJio:kenune odopyaoBanus (m.2.3)

IIpu pacnonoxkeHun 0OOpPYJOBaHUS HAa PACCUMTAHHOW IUIOMIAAM y4YacTKa HEOOXOAUMO
YYUTBIBATh CJIEIYIOIINE OCHOBHBIC TTOJIOKCHHS:

1) obecnieunBaTh NPSAMOTOYHOCTh ABM)KEHHUS JETanei, He JOIMycKas OOpaTHBIX METIe00-
pa3HbIX JBMXKEHUH, CO3/IAI0IIMX BCTPEUHBIE TOTOKH WM 3aTPYAHSIOUINX TPAaHCIIOPTUPOBAHUE;

2) oOecnieunBaTh KpaTdailliue MyTH INEpeiBHKEHUs Aeraieil. B mepemMeHHO-oToOYHOM
(cepuifHOM NPOM3BOJICTBE) pa3MellleHHe O0OpYIOBAHUS OMPEIENSETCS MOCIEeI0BATENbHOCTHIO
BBITIOJTHEHUSI ONEpALUi TEXHOJIOTMYECKOTO MpoIiecca.

@DaKTopsbl, BAUSIONINE Ha pa3MEIIeHne 000pYA0BaHUS:

1. JInvHa TEXHOJOTUYECKOTO MOTOKA M JUIMHA YYacTKa — CPEIHsS [UIMHA Y9acTKa, BKIIIOYArOIIast
IIECTh CTAHKOB (YEThIpE M3 KOTOPBIX OOCTY)KMBAaeTCsl IByMsl pabouyuMMH, J1BA JIPYTHX — eIlle
JIBYMsI pabounMH);

2. TexHonoruyeckuit mpormecc oOpaOOTKM — CHayana jaeranu oOpabaThIBalOTCS Ha TOKApHO-
(dpe3epHBIX CTaHKaX, 3aT€M TPAHCIIOPTUPYIOTCS Ha TePMOOOPaOOTKY, BO3BPAIIAIOTCS W IIIH-
¢byrorcs Ha Kpyrionui(oBaIbHOM CTaHKE;

3. KomndecTBo 000pymoBaHus U €ro KOHPHUTypanus — 6 CpeTHuX Mo pa3MepaM CTaHKa,
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4. OpraHu3annoHHbIe (OPMBI NMPOU3BOACTBEHHOIO Ipoliecca — BbIOpaHHBIE (OPMBI OMHCAHBI B
m.5;

5. Bua MexomnepanmoHHOro TPaHCIIOpTa — B Tape UCXO0As U3 HeOOIbIINX TadapuTOB U MAcCHl Jie-
TaJleu;

6. Cnoco0 ynaneHust CTpYKKH — Ha (pe3epHO-TOKAPHBIX CTaHKAX MPEIyCMOTPEHBI TPaHCIIOpTe-
PBI JUIS CTPY)KKH, @ Ha NITH(OBAIEHOM — BBITSDKHASL YCTAaHOBKA (CTPYKKOOTCOC)

CrenoBarenbHO, MPEANOYTHTEIBHBIM Oy/eT BAPHAHT MPOJAOJIBLHOr0 NMPSAMOJIMHEHHOro
pacnoJiokeHusi 000pyA0BaHHS B Ba PsiAa 110 XOAY TEXHOJIOTHYECKOTro mporecca o0padoTKu
JeTanen.

[TpononpHOE pa3menieHne 00OPYAOBaHUS OTHOCHUTEIBHO TPAHCIOPTHOTO CPEJCTBA WM
npoesna (puc. 8) obecrieunBaeT Hanboiee OIATONPUATHBIC YCIOBUS I MEXaHHU3AIUU MEXKOIIe-
PALMOHHOTO TPAHCIOPTUPOBAHUS U 00CTY)KMBaHUsI pabounx MecT. PaccTosHUS TpU POJOITEHOM
pasmenieHnH 000py0BaHus puBeaAeHbI B Tabn. 1.1T13.

Taxxe HEOOXOOMMO NPETYCMOTPETh MECTO Uil HOTPY3KHU-Pasrpy3KH JeTaneil M TpaHC-
HOPTHBIA YTk K MeCTy TepM00oOpaboTKu. J{oMKHBI OBITH COOMIOIEHBI HOPMBI TEXHOJIOTHYECKOTO
IPOEKTUPOBAHUS, PETIAMEHTUPYIONINE MUPUHY HMPOXOJ0B U mpoe3noB (Tadn. 4.I113), paccros-
HUI Mexy ctankamu (tabum. 1.1113, 2.1113) u cTaHKOB OT CTeH U KoJoHH (Tabm. 3.1113).

[TpenBapuTenbHBII BAPHAHT PACIIONOKEHUSI 00OPYIOBaHUS HA y4acTKE NPEICTaBICH HHU-
xKe.
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Pa3nea 3. Bcnomorare/ibHble U 00c1y KUBaOIIue c1yK0bI M X0351iicTBa

Obcnyarcusarowue npoyeccbl — 3TO TPOIECCHI, CBA3aHHbBIE C OOCIY)KMBaHHUEM KaK OCHOB-
HBIX, TaK M BCIIOMOTaTEJIbHBIX MIPOLECCOB U HE CO3/1AI0IINE IPOAYKIIHIO.

K BcrmoMmoratenbHbIM M OOCIIY’)KMBAIOIIUM XO3SHCTBAM MPOM3BOJACTBEHHOI'O HA3HAYECHUS
OTHOCATCS: MHCTpYMEHTalIbHas ClIyk0a, ciiy)k0a TEXHMYECKOro 0OCITy>KUBaHUs, CiIy)x0a obecrie-
yenuss COTC, meTponorudeckas ciy)o0a CKIaJCKOE X03MCTBO, TPAHCTIOPTHOE XO35HUCTBO, DHEP-
reTUYecKoe X035HCTBO, CAHUTAPHO-TEXHUUECKOE X03AHUCTBO, JJAOOPATOPHUH.

10. Opranu3zanusi HHCTPYMEHTAJIBHOM cay:k0b1 (11.3.1)

WHcTpymeHTanbpHas ciayx0a opraHusyercss Ais oOcimykuBaHHMsS oOpabaThiBaroiiero o0o-
PYIOBaHUSI HHCTPYMEHTOM.

OCHOBHBIMHU 33/1a4aMU UHCTPYMEHTAJIBHOMN CITyXKObI SBIISIOTCS:

- 3aTO4Ka, cOOpKa, HACTPOIlKa M BOCCTAaHOBJIEHNE NHCTPYMEHTA;
- OpraHu3alus TPAaHCIIOPTUPOBAHMS, JOCTABKH U XPAaHEHUSI HHCTPYMEHTOB;
- KOHTPOJIb 3 MPaBUIILHON AKCIUTyaTallie HHCTpYMEHTA U Jp.

1.1 3arouHoe oTaejieHHMe W OTAeJeHHE AJIsI HACTPOMKH PeKyllero MHCTPyYMeHTa
(n.3.1.1)

3arouka MHCTPYMEHTa OCYILIECTBISETCA IEHTPAIM30BAaHHO B 3aTOYHBIX OT/AEICHUSX,
OCHAIIICHHBIX CIEIUATHHBIM 000PYIOBAHHEM M OCHACTKOM.

Haznauenue 3aT0O4HOTO OTEIEHMS — 3aTOYKA U IEPETOYKA PEXYIIET0 HHCTPYMEHTA.
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Ob6opyoosaHue — 3aTOUHBIE CTAHKH I 3aTOYKHU OIMPEICICHHBIX TUTIOB HHCTPYMEHTOB.

KonmmuaectBo 000pynoBaHUS sl 3aTOYHOTO OTAEIEHHUS MOXKET MPOU3BOIUTHCS TOYHBIM
WIN YKPYITHEHHBIM METOJIOM.

IIpu ykpynHeHHOM MeToOjle KOJIMYECTBO OCHOBHBIX 3aTOYHBIX CTAHKOB INPUHHUMAIOT 4 —
6% OT Kom4ecTBa 00CITy)KHBAaEMbIX CTaHKOB (0e3 yuéra nunpoBagbHBIX, IPUTHPOYHBIX, XOHUH-
TOBAJIBHBIX CTAHKOB U Ap. Taou. 1.113).

Ha yuacTke 4 eguHuIel 000pYyI0BaHUS, CIEIOBATEIBHO KOJIUYECTBO OCHOBHBIX 3aTOYHBIX
CTaHKOB OyZeT paBHO:

Cpzar = 0,04 * Cpg, = 0,16 T

[Tocne 3aTOYKM YacTO MPUMEHSIOT JOBOJIKY PEXKYILEro HHCTPYMEHTA C LIENbIO YIydIICHUS
KadyecTBa pabO4YMX MOBEPXHOCTEH 1 MOBBIIICHHUS TPOU3BOIUTEIIHEHOCTH.

JloBoaKa MPOM3BOJUTCS HA CIICHHUAIBHBIX CTAHKAaX, KOJIWYECTBO KOTOPBIX MPUHHUMACTCS
paBHBIM NMPHOAM3UTENBHO 50% OT KOIMYEeCTBa 3aTOYHBIX CTAHKOB:

Conos = 0,5 % (55 = 0,08 it

3aTo4YHOE OT/IENICHHE CIICAYET PACHONAraTh PAIOM C HHCTPYMEHTAIBHBIM CKJIAJIOM U C UH-
CTPYMEHTAJIIBHOM KJIaJOBOM OCHACTKH.

KonmuuectBo paboymx 3aTOYHOTO OT/AENEHHsS ONpPEeNseTcsl MPOU3BOJICTBEHHONH HE00XO-
JMOCTBIO, TIPH MX OIPENEIICHUN YKPYITHEHHBIM METOIOM MOYKHO TIPUHSTH U3 pacdera —1 4en. Ha
OJIMH 3aTOYHON CTaHOK.

[Tnomans 3aTOYHOTO OTIIEIICHUS ONIPEICIIAETCS:

— 2
SSaT.OT/I[ - (Sya.saT + SBCH.SaT) * Cn 3aT’ M
T Sypsar — YAENbHAS IUIOWAAL HA €IMHHMILy 3aTOYHOrO obopynosanus (Tabm.2.I12)

— 2.
Synsar = 10...12 M%} Sy 3ar — yZ€TIbHAS BCIOMOTATENbHAS TUIONIA/b HA €IMHHUILY 3aTOYHOIO 000-

pynoBanus (tadu. 3.112) Sy 0 = 0,9...2,0 M2,
Ssarors = (10 +1) ¥ 0,16 = 1,76 m?

3aro4yHOE OT/ACNICHUE He TpeOyeTcs, TaK KaK B COBPEMEHHOM MAIIHHOCTPOHUTEIHLHOM TPO-
u3BOJCTBE (T11e npuMenstoTcs ctanku ¢ YITY) Bce B Oonbliieii cTeneHn HCIoNb3yeTcs HermepeTa-
YUBAEMBIA COOPHO-Pa30OPHBI HHCTPYMEHT, JJII KOTOPOTO MPOSKTUPYIOT M30JIMPOBAHHOE OTIC-
JICHUE WU YYaCTOK.

OTtaeneHne WM YYAaCTOK AJsl Pa30OpKU, COOPKH W HACTPOMKH PeEXYyIIero WHCTPY-
MeHTAa OCHAIAI0T MpUOopamMu A HaCTpoukH (ocoOeHHo aisa ctankoB ¢ UITY), cremnaxkamu Juist
XPaHEHUs HHCTPYMEHTOB U JIp.

Yucno npubOpoOB sl HACTPOHKH HHCTPYMEHTOB:

kq
NH=NC*nI/IH*tH*cD *kl/l
CM

rae N. — 9ucino o0CITyKHUBAEMBIX CTAHKOB; M, — YUCIO HHCTPYMEHTOB, KOTOpbIE HE00XO-
JTUMO HACTPOUTH 32 CMEHY Ha OJHWH CTaHOK WM Tpymnmy ctaHkoB (tabm. 3.I13); t, — Bpems
HACTPOMKK OJHOTO MHCTpyMeHTa (t, = 5 muH, uwiu 0,083 yac); k, — KO3PPUIIUEHT, YIUTHIBAIO-
IIUA BO3MOXKHOCTh aBTOMATH3AIllMU HAcTpoiku Ha camoMm craHke (k, = 0,5); @, — BpeMs oaHOI
CMEHBI, Yac; k, — koaddunueHT ucnoap3oanus npudopa (k3 = 0,8).

0,5
N, = 4*21*0,083*?*0,8 = 0,54 wt

Yucno HHCTPYMEHTOB, KOTOPOE HEOOXOAUMO HACTPOUTh 32 CMEHY Ha OJIMH CTaHOK, OIpe-
ACJSIOT JAeTATbHO, UCXOAs U3 HOMEHKIATYphl PEXYIIEro MHCTPYMEHTA, HOPMBI pacxojaa Ul
Ka)KI0r0 MHCTPYMEHTA, UCXO/s U3 pa3padotanHbix TII umm ykpymnHeHHO.

[Tnomans, oraenenus (yyacTka) HACTPOHKM HHCTPYMEHTA

SH = Nc * Sy,a.HHCTp
rie N — 4ncio 00CITyKMBAEMBIX CTAHKOB; Syq yycrp — HOPMA ILIOMIAM HA OJIUH 00CITY)KUBAEMBIH

cta”ok (c UITY), B M2 npusenena B 1abi. 4.112 (Sy; yucrp = 2 MZ).
S, =4x2=8m?
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10.3 Otnenenue Mo peMOHTY HHCTPYMEHTAJIBHOM M TEXHOJOTH4eCKOM OCHACT-

ku (1.3.1.2)

OtneneHue 1o pEMOHTY UHCTPYMEHTAJIIBHON U TEXHOJIOTMYECKOM OCHACTKH OpraHU3yeTcs
B 1IeX€ MCXO/s U3 IPOU3BOACTBEHHON HEOOXOIUMOCTH.

Ha npennpustun npenycMOTpPEH HMHCTPYMEHTAJIBHBIM 1I€X, ITOATOMY PEMOHT OCHACTKH
MOJKET BBINOJIHATHCS B IaHHOM IIEXY.

10.3 NHcTpyMeHTA/IBHO-PA3AaTOYHBIA  CKJIAaJ WIH  HMHCTPYMEHTAJbHO-

pa3narouHasi kiaaaonas (m. 3.1.3)

WNucTpymenTanbHo-paznaTounslii ckian (MPC) win uHCcTpyMeHTallbHO-pa3iaToyHas Kia-
nosas (UPK) opranusyrorcs /Ui XpaHeHHs U CHaOKeHMsI pabounx MECT MHCTPYMEHTOM M IpH-
CIIOCOOJIEHUSIMHU.

B Heboapmux u cpenuux Mmexanndeckux 1exax CC u MC TUIIOB TPOU3BOCTBA MTPU KOJIHU-
yecTBe cTaHKOB MeHee 200 [u1si BceX BUJI0OB MHCTPYMEHTA (PEXyIEero, BCIOMOIraTeJIbHOIrO U U3-
MEPHUTEIBHOT0) U MpHUCIoco0IeHui ycrpanBaercst oaua UPC.

[Tnomane UPC (UPK) onpenensiercst yKkpyImHEHHO OT YKCIIa 00CTYKUBAEMBIX CTAHKOB:

Supc = Cn * Syzupc
rae C; — 9MCI0 00CTY)KMBAEMBIX CTAHKOB, IIT; Sy, ypc — HOpMa twiomanu UPC, npuxonsmasics Ha
OJIMH 00CITYKHBaeMbIi CTAHOK, M2/CT. (tabm. 3.112, 4.I12).
SI/IPC =4 % 0,4‘5 = 1,8 M2

[Tnomans kmagoBoil 1ist aOpa3WBOB PACCUMTHIBACTCS TaKKe MO (GOpPMyNe W3 pacueTa
yIIeNbHOM IO Ha OJUH OOCIY)KMBAE€MbI CTAaHOK, Ha KOTOPOM MCIIOJIB3YIOTCS a0pa3uBHbIE
UHCTPYMEHTSHI (Sy,; = 0,4 MZ). KitamoBasi abpa3uBOB TOJDKHA PacnoiaraThCs OTACIBHO OT APYTUX
IOMEIIEHUH.

Sl/lPC =2 % 0,4 = 0,8 M2

Panom ¢ UPC unu ¢ UPK pexomenyercs pacnojiaratb y4acTKM HACTPOWKH MHCTPYMEHTA,
3aTOYHOM, OTJENICHUE 110 PEMOHTY MHCTPYMEHTAJIbHOM M TEXHOJIOIMYecKol ocHacTKu. Ilpu Hanu-
ynK B Koprnyce Heckosbkux 1exoB, UPK (MPC) moxeT ObITh €1MHOI JI1s1 BCEro Kopmyca.

CaenoBarensHo, nmeeM oauH MPC, Bxmrouaromui 1,8 M2 JUISL XpaHEHUsl PeXYLIUX HH-
CTPYMEHTOB U IPUCIIOCOOJIEHUH, a Takxke emie 0,8 M2 s XpaHeHHs a0pa3UBHBIX KPYTOB.

10. Opranun3anus TeXHH4ecKoro oocay:xuanus (1m.3.2)

OcHo8HbIMU 3a0auaMu MexHU4ecko20 00CIYIHCUBAHUA SIBISIOTCS, YXOJ U HAJ30p 3a JeH-
CTBYIOUIMM OOOpPYAOBaHUEM, IUIAHOBO-NIPEAYNPEIUTEIbHBI U BHEIIAHOBBIM PEMOHT TeXHHUYE-
CKHUX CpPEICTB BCEX BHJIOB, a TaKKe MOJEPHHU3AlMs CYIIECTBYIOLIETO M U3TrOTOBJIEHHME HECTaH-
JApTHOT'O 00OPYAOBaHUS.

OcHoBHbIE BUIBI pa0OT MO TEXHUYECKOMY YXOAY 32 000PYAOBAHHUEM.

1. Texuuueckoe oOcnyxuBaHue obopynoBaHus: ocMOTpsl (O), TEXHUUYECKOE TUAarHOCTHPOBAHUE,
MexpeMoHTHOe obcnyxuanue (MO), menkuit pemont (MP).

2. IlnanoBble peMOHTHbIE paboThl: Tekymuil peMoHT (TP), cpennuit pemont (CP), kanuTanbHbIHi
pemonr (KP).

3. BHentaHoBoe 00CTy)KMBaHUE U PEMOHT 000pyIOBaHMUS.

B nmpepenax mnpeanpusiTUs TEXHUYECKOE OOCITYKMBAaHHWE IPOU3BOIUT PEMOHTHO-
MEXaHUYECKUH 11eX UJIH LEXOBbIe (KOPIYCHBIE) PEMOHTHBIE Oa3bl.

CtpyKTypa U NepuOAUYHOCTh pabOT MO MJIAHOBOMY TEXHUYECKOMY OOCIIY>)KMBaHHUIO U pe-
MOHTY 000PY/ZI0BaHMsI OIPENENAETCS] CTPYKTYPOIl PEMOHTHBIX ITUKJIOB, KOTOpasi pa3jinyHa B 3aBU-
CHUMOCTHU OT KOHCTPYKLIUU 000pYy/IOBaHUS, €T0 Ha3HAUEHUS U YCIOBUN HKCIUTyaTall|H.

CTpyKTypa peMOHTHOIO IUKJA — 3TO MEPEYEHb PEMOHTOB, BXOSIINX B €r0 COCTaB U
PaCIOJIOKEHHBIX B IMOCJIEIOBATEILHOCTH X BhIMOIHEHUs (Tabs. 1.114...3.114).

s ToxkapHo-(pesepHoro yHuBepcaimbHoro cranka c¢ YIIY: KP-TP-TP-CP-TP-TP-KP
(Rm=42 u).

Jns momyaBTomara kpyriomnudosaisaoro: KP-TP-TP-CP-TP-TP-CP-TP-TP-KP (Rn=17
).
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Enunnna pemonTocaoxkuoctu (R) — 310 Bpemst peMoHTa 000py0BaHUs MIEPBOI KaTero-
pun peMoHTOCH0)KHOCTH (1R), BeIpaxkeHHas B yacax (tabim. 5. [14).

OO1m1ee YUCIIO eMHUL] PEMOHTOCIOXKHOCTH BCET0 00OPYAOBAaHUS ISl IPOU3BOACTBEHHOTO
MIOJIPA3ICIICHUS] ONIPEICIISCTCS:

p
é le’ = le + Rmz + -+ Rmp
i=1
rac le‘ — YHUCJIO €AUHHUI] PEMOHTOCIIOXHOCTH 060py,Z[OBaHI/I${ I-TO HAaMMEHOBAHU, P — KO-
JIMYCCTBO U HOMCHKJIATYpa pCMOHTHPYCMOTI'O O60pyI[OBaHI/I$I Ha y4aCTKE.

Kon-Bo
HaumenoBanne o60pyaoBa- . Uwucno eguHuI peMoH-
CTaHKOB PeMOHTHBIH UK
HUS Ha Yy4acTKe TOCIIOKHOCTH Ry
10 TUIIaM
(PpesepHo-TOKAPHEL Y- 4 KP-TP-TP-CP-TP-TP-KP 42
BepcalibHBIN cTaHOK ¢ YITY
ITonyaBTOMar yHuBepcaib- 2 KP-TP-TP-CP-TP-TP-CP- 17
HBIN KpyrionuindoBaaIbHbIN TP-TP-KP
CymmapHas peMOHTHas 6 ) 202
CJIO)KHOCTh y4acTKa

p
ZRmi = 424417 %2 =202
i=1
Tpe6yeMoe KOJINYECTBO 060pyﬂ013aH1/1;1 AJI1 pEMOHTA OIIPCACIIACTCA:
_ TCT.‘{.pEM.Z * erM

C
pem
cl)3.06 * Kch.cp

e Koy — K02pduument, yuursiBaromuii 00beM peMOHTHBIX padoT, Kpey = 0,9; Kyeqop — cpen-
HUH KO3((QHIMEHT MCIOJIL30BaHUsA 000pYA0BaHUs; Terypewy -~ CYMMapHass CTaHKOEMKOCTh pe-
MOHTHBIX pa0oT, CT.4.

p
TCT.‘{.peM.E = Z Ry * Ecr
i=1

rae Zle R,n; — CyMMapHO€ 4HCIIO eIMHUI] PEMOHTOCIOXXHOCTU (MJIM CyMMapHasi peMOHTOCIIOXK-
HOCTb) 000pY/lOBaHUsl HA y4yacTke, 4; E.. — HOpMaTuB BpEMEHHU Ha CTaHOYHbIE PAOOTHI HA OJHY
eMHHILY PEMOHTOCIOXHOCTH (Tadm. 5.114), 4.
202 %19,2 0,9
PEM T 1892,4 % 0,85
VYKpYIHEHHO KOJIMYECTBO CTAHKOB HEOOXOJUMBIX JUIsI PEMOHTa ONpEAEseTcsl B 3aBUCH-
MOCTH OT 000pyJ0oBaHHs 00pabaTHIBAIOIIETO IieXa, OOCITYy)KHBaeMOro peMOHTHOM 6a3oil. Eciu
KOJIMYECTBO 00OPYJOBaHUSA B OOCIyXHMBaeMoM 1iexe — a0 150, To Konu4uecTBO 000py/I0BaHUS B
LIPb — 2 ctanka (tabm. 4.114).
Yucno pabounx CTAHOYHHUKOB JIJIs1 PEMOHTA 000PYAOBaHHUS:
P _ CpeM * cI)3.06
CT.peM cD:-).p % KM.O
rae Cpey — KOIMYECTBO CTAHKOB PEMOHTHOTO ydacTka; @, 6 — rogoBoi sGhexTuBHbIi Gona pa-
060Tbl 000PYJOBaHUSI PEMOHTHOTO ydacTka, u/rof; Ky, — KoopdUIMeHT MHOTOCTaHOYHOTO 00-
CITy’)KUBaHHsl WJIM COBMeIIeHUs npodeccuit; @, , — ronoBort adpextusHbiii GoHg paboTsl pado-
YUX.

= 2,17 eg. 00.

2%1892,4

PCT.peM = 1733 % 1
Ywucno Cﬂecapeﬁ I pPEMOHTA 060pyI[OBaHI/I$I:

= 2,18 4yen
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p
P _ Z T!{en—q _ Zi=1Rmi * Ecn
clpem — -
q:)s.p cDa.p
rie Y, Tyen_y — CyMMapHasi TPYJI0EMKOCTh CIeCapHbIX pador, uen-4; E.; — HOpMaTuB BpeMeHH Ha

ciecapHble pabOTHI Ha OHY €IMHUILY PEMOHTOCIOXHOCTH (Tadu. 5.114), en. 4.

202 % 45,5
Pcn.peM = W = 5,3 4en

Yucno BcmoMoraTteinbHbIX paboTHUKOB cocTaBisieT 18...20% ot obiiero uncia ciecapei u
CTAaHOYHHKOB.

Poenpen = (2+5) 0,18 = 2 ven
O6mas momaaps peMoHTHO# 6a3wl (PB) cocraBmser:
SPBZ = SpeM.CT + SpeM.CJI + SpEM.BJ'I + Ssan.qaCT + SreHep
T1€ Spem.cr — IUIOMIA/b CTAHOYHOTO OT/EIEHUS PEMOHTHOM 0as3bl, M Spem.cn — IUIOIIA/Ib CIIECAPHO-
ro OTJEJICHUs PEMOHTHOM 0asbl, M2 Speman — TUIONIAJL OTAEIIECHHUS 10 PEMOHTY 3JIEKTPOOOOPY10-
BaHMS U DJIEKTPOHHBIX CUCTEM, M Saanuacr — IUIOMIA/Ib CKJIa/Aa (KJIaI0BOM) 3armyacTeil 1 KOMILIEK-
TYIOIIUX HW3JCIUH, M Srenep — IUIOIAIb, HEOOXOAMMASA [JIs PAa3MELIECHUsS TEHEPaTopoB (
Srenep=72 M°).
Sppy =2%24+5%9+93%0,4+ 930,25+ 72 = 225,5 m°
10. Opranmsanus ciayxobl ooecneyenuss COTC (m.3.3)

XapakTep U UHTEHCHUBHOCTh IPOLIECCOB MPU 00pabOTKe JeTayei, MpOTEKAIINX Ha KOH-
TaKTHBIX MOBEPXHOCTAX MHCTPYMEHTA, B 3HAUUTEIHHOW MEpe 3aBUCAT OT TEXHOJIOTUYECKOU cpe-
JIbl, OKPY’KAIOIIEH 30HY PE3aHMUsL.

HaubGounpiiee npuMeHeHrne B 00pa0aThIBAIOMIUX ITPOU3BOACTBAX MAIIMHOCTPOUTEIIBHBIX
npennpusTaid nonyqdwm xugkue COTC, Ha3pIBaeMble CMa309HO-OXJIAKIAIOIIMMHE SKHIKOCTSIMHU
(COX).

Pacuer pacxona norpedasiemoit COXK

IN'omosas nmorpedbnocts B COX onpenensercs (Qr cores T/T):

Qr corc = Qsam + Qg — Qg
rae .,y — MOTPEOHOCTH JJIS MEPUOAUICCKON 3aMEHBI )KHIKOCTH B CUCTEME 110 OKOHYAHUHU TIEPH-
ona texHonoruueckon croiikoctn COX, 1/r; @, — NOTPEOHOCTL Ul NMEPHOAMIECKOTO JI0JIUBA
COX, 1/T; Q, — xonnyecTBO, Bo3Bpauawoueiics B cucremy COX nocne perenepauuu, T/T.

Cratox [Tapamerp
Vs, 1 | Bux COX | po | Noawco | Kacom | Kp
qbpe3epH0-uToxapHLm YHHUBEPCATb- 90 Ha 1 12 0,03
HbIM cTaHok ¢ YITY .
ITonyaBTOMar yHuBEpCaAIbHBIN BOJAHON 0.7
OTYaBTOMAT YHHIBCPCaIb! 120 ocuose | 0,85 24 0,015
KpyrionuimdoBaibHbIN
3HaueHne
[TapameTtp O06o3HaueHue ®dopmyna Jle3Buitnas | AGpasuBHas
o0paboTka | oOpaboTka
ITorpeGHOCTD 711 IEPHOAU- Qsam
Qsam 4ECKOH 3aMEHBI KHJKOCTH B = (Cy * Vg * pg 4,32 4,9
cucreMe * Noaw cox) /1000
[Torpebrocts B COX st mie- _
Un PHOJIMYECKOTO JIOJTUBA On = Qaam * Ky cox 0.13 0,06
Komuuecto COX, Bo3Bpa- _
Qs IIAIOIIEHCS B CHCTEMY Qs = Kp * Qaan 3 3,43
I'onoBast moTpeGHOCTD B
Qr COTC C(;%)K Q33M + Qll - QB 1’45 1’53
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[Inomanp ywactka s, npuroroBieHus U perenepaunu COX B nexe npuHuMaeTcs pas-
HOH 4...6% OT MpOM3BOACTBEHHOW TUIOIIA/IN:

Seon = (0,04... 0,06)*Smp, M
Scox = 0,05%210 = 10,5 M

C y4yeTrom mo>kapHOH ONMAcCHOCTH, OTAENICHHE Ui MPUTOTOBICHUS, cOOpa, pereHepaniuu u
paznaun xunkux COTC, u ckitag Macen pacnoyiaraloT y Hapy>KHOM CTEHBI 3/1aHUS C OTAEIbHBIM
BBIXO/IOM Hapyxy.

B otnenennu npegycmaTtpuBaeTcs MOABOJ BOJBL, [1apa, a TAKXkKe CKATOro BO3JyXa JUIs Tie-
pEMEILINBAaHUS PACTBOPOB.

10. Opranu3anusi METPOJIOTHYECKO cayx0bI (11.3.4)

KoHnTpoib kauecTBa feTajiell OpraHu30BaH HENOCPEICTBEHHO Ha TEXHOJIOIMYECKOM 000-
pynoBanuu (6Hympennuti) u Ha K11 nocie u3roToBICHUS MapTHH.

4.1 KoHTpoJibHBIEC NYHKTHI WK oTAeaeHus (11.3.4.1)

Pa3meleHue KOHTPOJIbHBIX MYHKTOB

B nenomounom npouzeoocmee KII xxenarensHo pacrosiaraTh Mo MyTH JIBHXKCHUS JIeTaneit
B COOpPOUHBIH 11€X BJIOJIb OKOH JJISl JTYYILIEro eCTECTBEHHOTO OCBEUICHHS pabouuX MeCT KOHTpOJIe-
pOB.

Yucno KII moxer ObITh OompefeneHo UCXOAs U3 TPYJOEMKOCTH KOHTPOJS U MPOTrpPaMMBbl
BBIIyCKa M3/enuil. B mpon3BojCTBe, Kak NMpaBuUIlo, NEpBasi TOTOBAas JA€Talb, a 3aTeM Kaxjaas N-s
MPOXOIAT KOHTPOb. [Ipu 3TOM ecnu 3aroroBka oOpabaThiBaeTCs Ha HECKOJIBKUX CTaHKaX, TO 4ya-
1€ BCEr0 KOHTPOJIb MPOU3BOIAT MOCIIE 00pa0OTKU HA KAKIOM U3 HUX.

HeoOxonmuMoe Konn4ecTBO KOHTPOJIbHBIX MYHKTOB Ha TpeOyeMblil TPOU3BOICTBEHHBIN I1e-
puon (mecsii, KBapTai, ron):

HK = Z TKOHTp X NKH/CDH % 60
rie Tyourp — CPEIHEE BPEMsi KOHTPOJISL OJHOH JieTanu, MuH; Ny — KOJIMYECTBO JIAHHBIX JICTaJIEH,
npoxoasuux uepe3 KII, mr.; @, — doHa BpemeHn paboThI ITyHKTA, Y.
KonuuectBo neraneit, mpoxoasmux depe3 KII 3a tpeGyemsiii mepuos (Mecsiy, KBapTa,
roju):
NKI'I = N/NKOHTp
rae N — KOJMYECTBO JETANE, H3rOTOBISEMBIX B IEXE UM Ha YYaCTKe, MIT.; Nyoyrp — KOIMYECTBO
JIeTalIel, yepe3 KOTOPOe MPOU3BOAUTCS UX KOHTPOJIb, IT.
NKOHTp = NTex * KKOHTp.l * KKOHTp.I/I
rae Npe, — KOMMUYECTBO AeTaleil, yepe3 KOTOpoe AeTajb MOCTYMAeT Ha KOHTPOIb MO TPEOOBAHUIO
TEXHOJIOTa, WIT.; Kyoyrp 1 — KOODOHUIMEHT, YUHTHIBAIONIMK KOHTPOJIb NIEPBOH 1€Tanm, 006paboTaH-
HOHU B Havane cMeHbl, Koy 1 & 1,15; Kourpu — KOOOOUIMEHT, yIUTHIBAIONHMI BBIBOI HA KOH-
TPOJIb B CBA3M € pab0TOH HOBOTO HHCTPYMEHTA, Kyourpu = 1,05.

No ITapameTp 3HaueHue En. usmepenus
1 N. Tex 10 T
2 N, KOHTp 12 T
3 Nxp 530 T
4 D, 1733 q
5 I, 0,15 IIT

CrnenoBarenbno, onnoro KII 6yzaer Gosee ueM q0CTaTOYHO AJIs TaHHOTO 00BEMa BBITYCKa
JeTanei, BO3MOXKHO Jlaxke yMeHblleHrne (oH/1a BpeMeHH paboThl ITyHKTA.
YKpyIMHEHHO YHCIIO0 KOHTPOJEPOB B 3aBUCHMOCTH OT THIIA MPOU3BOJICTBA IPUHUMAETCS OT
5 1o 10% (ta6m. 9.119) ot yncia MPONU3BOACTBEHHBIX PAOOUMX.
P, =4x%0,08 =0,324en
OmHoro KOHTpoJEpa OyAeT TOCTAaTOYHO.
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[IpumeHeHne aBTOMATU3MPOBAHHBIX CPEACTB KOHTpous (Hanpumep KHM), HECOMHEHHO,
YMEHbILIAET MOTPEOHOCTh B PaOOTHHUKAX KOHTPOJS, U MO3TOMY IMPHUHSATOE YUCIO KOHTPOJIEPOB
MO’KET KOPPEKTUPOBATHCA.

[Inomanu cranpaptubix KII npuaumarot u3 pacuéra 2x3 = 6 M2,

4.2 KoHTpPOJIbHO-TIOBEPOYHbIe MYHKTHI (11.3.4.2)

Bricokasi HACBHIIEHHOCTh aBTOMAaTH3MPOBAHHOTO 00pabaThIBAIOLIEr0 MPOU3BOJCTBA KOH-
TPOJIbHO-U3MEPHUTENBHBIMU CPEACTBAMM BBIHYKJIAET CO3/1aBATh B 11€XaX KOHTPOJIbHO-TIOBEPOYHbBIE
nyHkTsl (KIIII), npeana3znaueHHble 1715 NEPUOAUYECKON MOBEPKU BCEX YHUBEPCAIBHBIX CPENICTB
u3MepeHus, npumenstonmxcs B oociayxusaemomM KIIIT nexe, npoBeneHns HHCTPYKTaXeH U T. 1.

[Tomemenust KIIIT Takxke memecooOpa3HO pacronaraTb okojio okoH, a mojsl KIIIT peko-
MEHAYIOT J€JIaTh U3 MAPKETHOM JOCKH, NOKPHITON JAKOM, IMOJIMBUHWIALETATHOIO U PE3UHOBOIO
JuHOJEyMa JUIsl oOneryeHus neuieynageHus. OOIMIOBOYHBIE MaTepHAIIbI JODKHBI OBITH MOJTyMa-
TOBOM (DaKTyphl, HE JOMyCKaromel OJIMKOB, CBETJIBIX HEUTPaJbHBIX TOHOB. OHHU JTOJHKHBI OBITH
OKpallleHbI MbUICOTTAIKHUBAIOIIEH aJIKHIHO-CTUPOIBHOMN SMabIO.

s HeGonpmx obpadateBaromux 1mexoB KIIIT He co3maror, a Bce yka3aHHBIC BUIBI pa-
60T BBITIONHSAET [[MJI mpennpusTUs.

10. Opranuzanms cKJIaJACKOro xo3sicraa (m.3.5)

JlJig opraHu3anuu CKIJIAJCKOTO XO3sIiicTBa HEOOXOAMMBI JaHHBIE O TPY30MOTOKAaX 3aroTo-
BOK, TE€XHOJIOTMYECKON OCHACTKH, YJAJIIEMON CTPYKKH M JIp., KOTOpBIE SBIISIOTCS HCXOJHBIMU
JAHHBIMU JJI pacueTa IO CKIIa 0B, MOAbEMHO-TPAHCIIOPTHBIX CPEICTB U APYTUX PACUETOB.

Bce Buabl nepemeniaeMbix B IIPOU3BOJCTBEHHOM MOJpa3ieiaeHUH (Yy4acToK, 1I€X) I'Py30B
COCTaBIISIFOT TPY30000pOT, KOTOPBIN OMPEAEIISIOT:

K
G, = z Gj = Gyor + GCTp.roA + Gpacx
=1
rae K — 4ucio BUIOB TIPY30B, MOCTYMAKOMIMX B LEX; G,pr — IPY30000pOT 3aroTOBOK, T/TOM;
Gerp.rog — Macca CHUIMAEMOM CTPYKKH B TOJI, T/TO; Gpacx — FPY30000POT BCIIOMOTaTENbHBIX MaTe-
pHaoB, T/TOI.
I"otoBoit rpy30000pOT 3arOTOBOK, T/TO:

n
Gaar = z i X qni
i=1
IZie qp; — Macca i-if 3aroToBKH, K.

['py30060pOT BCIIOMOTATENBHBIX MATEPHATIOB, T/TO:
Gpacx =(y X Gpacx.cp
rje Cy — YMCIIO IPUHATHIX CTAHKOB MO PE3YNBTATaM PacueToB; Gpacycp — PACXO MaTEpHa-

J1a Ha MPOM3BOJICTBEHHBIC HYK/IbI HA OJIUH CTAHOK B roj (Tabu. 5.116).
Ne [Tapamerp dopmyna 3HaueHue, T/Tojl
1 Gpacx 6*0,339 2,034
2 Gaar 6370*0,0085 54,145
3 Gerp.ron 0,0026*6370 16,562
4 G, 2,034+54,145+7,007 72,741

['py30060pOT B IpOM3BOJACTBEHHOM MOJIpa3fiesieHuu yAo0Hee NMpeACTaBIsATh B TaOJIMYHOMN
dopme (Tabdn.).

[TocTymienne OtnpaBneHue

HanmenoBauune OTKynaa mocry- Haunmenosanue Kyna or-
YA y Macca YA Macca

TPy30B IMaroT TPY30B TIPABJISTFOT
1. OcHOBHBIE Ma- 54,145 | 1. OcHoBuble Ma- | Cranounsiii | 54,145

CKJ1ag 3aroTOBOK

TEpUAITBI T/TONT TEePUAIIBI y4acCTOK T/TON
2. Bcomorarens- | Cknax 3anacHeix | 2,034 | 2. Bcnomorarens- | Cranounoe | 2,034
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HBIE MaTepHUAITbI 1 KOMILJIEKTYIO- T/TON HBIC MaTepUalbl | M CIIeCapHOe | T/TOx
IUX U30eJIUN OTIICJICHUE
Hroro 56,179 1/ron Hroro 56,179 t/ron

KonnuecTBo ckilazioB MOXKHO OTPENENUTH MOCIE MOCTPOCHUS Tpad CTPYKTYpHI Ui KOH-
KPETHOro 00pabaThIBaIOLIETO MPOU3BOICTBA (PHLC.).

——————

Cknazckoe X03sicTBO
OCHOBHOT'O MPOH3BOZICTBA

Knanossie

|

|
HHCTPYMEHTaIbHOrO | ! Knanossie

|

PEMOHTHOrO
Xo3siicTBa

XO03siicTBa Cknan

Knanosas "I
abpasneoB

I

I
3aroTOBOK |
nonydabpukaron l
I

I

l

l

i

MeskonepauHonHblii

Knanosas
3anyacreii

Knanosas CRIn
npucnocobnenii "{ ‘

Cknaz rotoBbix
HncrpymenTanbHo- aeranei
pasznaToyHas ’l — ] 4* oy |
knaznosasi (UPK)
Cxnan aeraneit
(nIpoMesKy TOMHblit)
nepen coopxoi

Puc. I'pag-cTpykTypa cKJIaJ0B M KJI1aJ0BbIX 00padaTbiBalolIero Npou3BoACTBA

CTpyKTypa cKIaJACKOIi cucTeMbl 0OCHOBHOIO MPOM3BOICTBA ONpeaessieTcs:

1) opranmu3anoHHON GopMoii 06padaThIBarOLIETO MPOU3BOICTBA;

2) TunoM U (QYHKIIMOHATEHBIMHA BO3MOXHOCTSIMU TPAHCIIOPTHOM CUCTEMBIL;

3) TEXHOJOTMYECKHMMHU OCOOCHHOCTSIMH IPOM3BOJCTBA JETalel, HANPUMEP KOJIHMYECTBO
onepanuii TII u pasmep napTuu onpeAenstoT BMECTUMOCTb MEXOIIEPAIIHOHHOTO CKJIA/a;

4) KOHCTPYKTUBHBIMU OCOOCHHOCTSIMH M3TOTOBIISIEMBIX JETajei, T.e. TabaputamMu u Qop-
MO fieTanieit, OT KOTOPBIX 3aBUCAT pa3Mepbl IPUMEHIEMON Taphbl U TYEEK CKIIA/I0B;

5) maccoii netaneit (K KpyIHbIM JeTajasiM OTHOCSTCS JeTanu Maccoil cpiie 100 kr, kK Men-
KHM M cpeTHUM — Maccoi 10 100 kr);

6) HEOOXOTUMOCTHIO POCTPAHCTBEHHON OPUEHTALIMY MIPH XPaHEHUU U TIEPEMEIICHUY;

7) CTPOUTENBHBIMU XapAKTEPUCTUKAMU 3/1aHUS.

B 3aBucuMoOCTH OT NepevyucJeHHbIX GaKTOPOB MPUHUMAEM:

1. Tumn ¥ KOJIMYECTBO CKIIAJIOB:

- Knaooswie uncmpymenmanvrnozo xozsaicmea — onud MIPC, Britouaromuii KiagoByro ao-
pasuBoOB U npucnocobienuit (m.1.3);

- Cknao oemareii (MpomexcymouHulil) neped coopKou — OJUH UCXO U3 HEOOIBIIOTO 00h-
€Ma BBIITYCKa;

- Cknao 3anyacmeu u KOMIJIEKMYIOWUX uzoeiuli — OANH, I 00ecTieueHs] peMOHTHOM Oa-
36l (11.2);

- Cknaod 3a20mosox u noaygadbpuxamos — OMH, UCXOS U3 MPSIMOTOYHOCTH TEXHOJIOTHYE-
CKOTO Tporiecca (ABMKEHUS IeTanei );

- Mesiconepayuonnsiii cknad — 11Ba, AJI1 HAaKOIUIEHUS U MOCIEAYIOUIEH TpaHCHOPTHUPOBKU
Ha y4acTOK TepMOOOpabOTKH 1 00paTHO.

Kom0uHupoBanHas cKJIaJACKasi CHCTEMA C UCIOJIb30BAHUEM CTEJIAXHOIO crocoda xpa-
HEHMUS.

2. ITapameTpsl ckiaackoro obopynoBanus B coorserctBuu ¢ TII mepepaboTku rpy30B, Ko-
JIMYECTBOM IepepadaThiBAEMOro rpy3a U NEPUOTUYHOCTBIO €0 MOCTYIUICHHS U OTIIPABICHUS:

- Manoii évicomot xpanenus (¢ IONIE3HOM BBICOTOW 30HBI CKIIAMPOBAHHMS JI0 5 M),

- [lomounvle cknaow;

- Bvicokomexanuzuposanmsvie ¢ UCNONb308AHUEM MUHU-NOCPY3UUKOB,

- Yuuguyuposannuwie.
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Puc. O0masi cTpyKTYpa CKJIAJACKOH CHCTEMbI MEXaHOCOOPOYHOI0 IPOU3BOACTBA:
1 — ckiag MeTana 1 3aTOTOBOK; 2 — MEKOTIEPAIMOHHBINA CKIa; 3 — CKIa IeTaleil mepes cOopKoi
(TIpoMeXyTOUHBIH cKian); 4 — CKiTa] KOMIUIEKTYIOIINX U3ICIIH, TOCTABIIEMBIX C IPYTUX HPEATIPHATHH;
5 — CckJIa/i TOTOBBIX M3JICIH; 6 — TPAHCIIOPTHBIA MOTOK

5.1 Koncrpykuus ckjaga 3arorosok (m.3.5.1)
[Ipu neranbHOM NPOEKTUPOBAHUU TUIOMIAL CKJIa/la 3ar0OTOBOK:
_ Q‘{epH X acp

O x gcp X KPI CKJI

7€ Quepy — OOLIMI BEC MATEPUANOB WM 3arOTOBOK, IOIEKANMX 00pabOTKE B TEUCHUE
rojia, T; g, — CPEIHEE KOJNMYECTBO JIHEH, HA KOTOPOE PACCUMTHIBAETCS 3arac 3aroToBOK (Talil.
3.116); ® — KONMYECTBO KAJIECHAAPHBIX IHEW B TOY; Jcp — AONMYCTHMAs HArPy3Ka Ha IUIOIIA/b T10-
Jla CKJIaJia 3aroToBOK, /M2 (Tadum. 4.116). K, o, — k03 ummenT nucnonp30BaHus TUIOMIAIN CKIAIa,
OTIpeneNsieT OTHOIIEe- HUE TI0JIe3HOM TUIOIAAN CKIIa1a K ero o0Iel TIomaan, BKIYas MpOXoIbl,
MpOe3Ibl, TIOUIAKK pueMa-Bbiaaun matepuaion (0,4...0,5).

g 54,145 x 16
3T 365 % 2,5 X 0,5

5.2 Me:xkonepanuoHHbIN ckJaja aerasei (m.3.5.3)

B cepuiiHoM mpoM3BOJICTBE, T/Ie HA OJHOM W TOM € O00OPYAOBAaHUH pPa3IHMYHBIC TETAIH
M3TOTOBJISIOT MOCTIE0BATENbHO MAPTUIMHU, & COOPKY U3/AETUI MOXKHO HaYaTh TOJBKO MOCIE U3T0-
TOBJICHHS BCEX JI€TaJIel BXOIIMIUX B COOPKY, HEOOXOIUMO MPOEKTUPOBATH MEKOIEPAIIHOHHBIE
cknaapl. [Ipu 3ToM ckiazpl B3aUMOJIEHCTBYIOT C MPOU3BOJICTBOM HE HEMOCPEACTBEHHO, a Yepes
TPAHCIIOPTHYIO MOACHCTEMY, YTO OOYCIIOBIMBAET OOLIHOCTH Ii€JIell TPAHCIIOPTHOM U CKIIAJCKOM
MOJICUCTEM, UX B3aMMOJICHCTBHE U B3aUMO3aBUCUMOCTb.

Mexay onepanusiMu TOKapHO-(ppe3epHoi U NUTMhOBaATFHON HEOOXOAMMO TIPETYCMOTPETh
MeEXKOTEepalMOHHBIH ckia. Jletanu ¢ TokapHO-(hpe3epHON onepanuu OTIpaBIstoTes B 1 Mexorie-
PaIMOHHBIN CKIIaJ, 3aTeM Ha TepMOOOPaOOTKY M Jajiee BO3BPAIIAIOTCS BO 2 MEXOIEepaIllMOHHBIN
cknaja. Paznenenne ux Ha Ha JIBa CIENaHO C LENbI0 OOeCIeueHus: MPSIMOTOYHOCTH TEXHOJIOTHYE-
CKOTO TIpoIiecca U 00JIeTYeHNs TPAHCTIOPTHPOBKH.

[Tnomaap MexonepanoHHOTO CKIaa:

Scxnsar

2

2M

_ Qq.aeTi Xa

d x gcp X KI/I CKJI
rae Qu peri — Macca JeTajeil MoCcTynaoIMX Ha CKIaj Hocie | —onepaluy, T/TO; @ — KOJIMYECTBO
JTHEW HaxOoXJIeHUs jaeraned Ha ckiane (tadn. 3.I16); | — cpenHee KOJIMYECTBO OMeEpaIuii, mocie
KOTOPBIX JIETaK OyIyT 3aX0AUTh Ha CKJIaj (B CCpUHHOM MPOU3BOACTBE | = 5...6 omeparuii); ® —
KOJINYECTBO KAJECHIAPHBIX JHEH B TONY; Jcp — CPEOHAS TPY30HANPSHKEHHOCTD IUIOIIA/M MoJIa Me-

JKOTIEPAITMOHHOTO cKkiana /M2 (tabi. 4.116); — korddunMeHT NCTIOIB30BaHMS TUIOIIATN CKiIana (~
0,4).

SCKJ'I.ME})K

37,583 x 16

365 x0,9X05
5.3 IIpoMe:KyTOUHBIN CKJIA M CKJIAJ FOTOBBIX AeTaJei (1m.3.5.4)

2

SCKJI.Me)K -

4 m
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[Tocne mpoBepky B KOHTPOJIBLHOM OTACTICHHUH JCTATH MOCTYNAIOT Ha CKJIaJl TOTOBBIX JeTa-
JIeH, TaK Ha3bIBAEMbI TIPOMEKYTOUHBIN CKJIAJl, PACIIOJIOKEHHBIN B KOHIIE 00padaThIBAIOIIETO I1e-
xa (y4JacTka) 3a KOHTPOJBHBIM OTJCJICHUEM I10 MyTH JIBIKEHUS JeTayiell u3 00pabaThIBaroIero
nexa.

[TpoMexyTOUHBIN CKIIaJ CIYXKHUT I HAKOTUICHUS M XpaHEHUS] OKOHYATEIhbHO 00paboTaH-
HBIX JIeTajeil U Uid CHAOKeHUsl TOTOBBIMU JETaIsIMU COOPOUYHOTO IIeXa.

[Inomaae MPOMEKYTOUHBIX CKJIAJ0B MPHU JETAIHHOM IIPOCKTUPOBAHUU TIOJICUUTHIBACTCSI:

Q‘{I/ICT.AGT X an

O x gcp X Kn CKJI
1€ Quucr,per — OOLIMH BEC IETANEH; A — CPEAHEE KOJMYECTBO JHEH, HA KOTO- POE IIPUHUMAETCS
3anac geraneit (tadin. 3.116); @ — KOMMYECTBO KaTECHAAPHBIX IHEH B TOY; Jcp — CPENHSAS TPY30HA-

MPSHKEHHOCTH TUIOMIAIU T10JIa MEXKOIIepallMoOHHOTO ckiana, /M2 (tadmn. 4.116); K, . — kK0o3bdu-
IIMEHT MCIOJIb30BaHus miomaau ckiaana (0,4...0,5).

Scm.np =

S 37,583 x18 _ 4
@ T ZEEX 1% 0,5
10. TpancnopTHoe X035l cTBO (11.3.6)

[Ipy TpPOEKTHPOBAHWU BHYTPH3ABOJCKOTO TPAHCIOPTa HEOOXOIUMO TNPETyCMaTPHUBATH
eAMHBIA TPAHCIOPTHBIM MpoIlecC, BKIIIOYAs MEXKIEXOBOM, BHYTPHUIIEXOBOM, MEKONEpalliOHHbBIN
TPAHCIOPT.

Jl71 cBoeBpeMeHHOro 00ecreueHus [IeX0B MaTepuaiaMu, 3ar0TOBKAMHU, JIETAIIMU U y3J1a-
MH HEOOXOAMMO OIpPEAeIsITh NOTPEOHOE KOJMYECTBO IMOJABEMHO-TPAHCIIOPTHBIX cpenacTB. s
TOYHOTO OIPEAETICHHS ClIeAyeT yYUThIBATh MAacCy IPy30B, IyTh MepEeMEIleHNUs, BpeMsl, 3aTpaunuBa-
€MOe Ha MOJIbEM TPY30B, 1 MHOTHUE JIPYTHE YCIOBUSI.

10.3 Pacyer KoJMYecTBA HANMOJIbHO-TEJIEKEUYHOTO TPAHCIOPTA W TMOJABECHBIX

KoHBeliepoB (11.3.6.1)

KonnuecTBo HamonbHO-TENEKEUHOTO TPAHCHOPTa (IIEKTPOTENEKKH, dJIEK- TpolITadene-

PBbl, HOTPY3UUKH U T.I1.) ONPENEISIOT:

N = Gr X TTpaHCH

M X Qpp X D, X 60 X Ky
rae Gy — rofoBoO# rpy30000pOT, T; Qrp — IPY30NOIBEMHOCTD HAIIOJIBLHOIO TPAHCIIOPTA, T (Tab. 8-
11.I17); Typancn — 0O1IEE BpeMs mpobera (000pOT) HATIONLHO-TENEKEIHOTO TPAHCTIOPTa, MUH; Ky —
ko3¢ umeHT ucnoiapzoBanus rpysonogbeMHoctu (0,8); @, s— 3bdexTuBHBIN rogoBONH QOHL
BpeMeHU paboThl 00OpYAOBAHUS MPH COOTBETCTBYIOIIEM YMCIE CMEH, Yac; m — KO3 (UIIUEHT,
YYUTHIBAIOIINI OJTHO- WJIM JBYXCTOPOHHIOIO MepeBo3Ky (1 wim 2).
Oo61ee Bpems mpodera (000pOT) HAMOIBHO-TENEKEYHOTO TPAHCTIOPTA:

Trpanen = Tap + Trorp + Tpaar + Tocr

rae Ty, — BpeMs mpobera HAaNoIbHOTO TPAHCIOPTa B 00a KOHI@A, MUH; Tjor, — BPEMs TIOIPY3KH,

MUH; Tasr — BPEMst HA Pa3rpy3Ky HAIOJIbHOTO TPAHCIIOPTa, MUH; Ty — BPEMS CIy4alHBIX OCTa-

HOBOK (mpumepHo 10% Ha Kax/blii peiic) HaloJbHOTO TPAHCIOPTA, MUH.
Bpewms mpobera TpaHCIIOPTHOTO CPEICTBA B 00a KOHIIA:
Tup = 2Lep/Vnp
rae ly, — cpeqHee pacCTOSHUE NPU MapIIPYTHBIX MEPEBO3KAX HAIMOJBHBIM TPAHCIIOPTOM, M, 3Ha-
YEHHE KOTOPOTro OepeTcs C IUIAHMPOBKM IPOEKTHUPYEMOIO YYacCTKa; Vp, — CKOPOCTH JIBHIKCHHS
HAINOJILHOTO TpaHcnopTa, KM/4 (tabun. 2- 14.117).

Ne ITapamerp Dopmyna 3HayeHue
1 Vrp - 6 KM/4
2 Lip 600x50 30m
3 Tp 2x30/6 10 muna
4 Thorp - 5 MuH
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5 Thaar - 5 MuH
6 Tocr 5x0,1 0,5 mun
7 T panen 10+5+5+0,5 20,5 muna
o N 72,741 x 20,5 0.008
s T
P 2x1x%1892,4 % 60 % 0,8

CrnenoBatenbHO, IPUMEHSIEM PYUYHBIE TEIEKKH JJIs1 TPAHCIIOPTUPOBAHUS JIETANIEH 8 Medco-
nepayuoHHblIll CK1a0 U JAJIEE 8 NPOMENCYMOyHbll CKAao (T.K. TOJOBOH Ipy30000pOT MaJIEHbKUN U
Macca jeraneil HeOOobIas).

10.3 TpaHcnopTHBIE CPeICTBA, MX KOHCTPYKIUH U onucanus (1.3.6.3)

JUist TpaHCIOPTUPOBKU JETANCH Ha y4acmok mepmooopabomku NpUMEHIEM 3JIEKTPOIo-
IPY34HUK. DJIEKTPONOrPYy3UUKH, 3JIEKTPOTEIEKKH € MOJbEMHON IIaT(GOpMOi MPUMEHSIOTCS TPU
TPaHCIIOPTUPOBKE TPY30B Ha paccTostHue 10 250 M. YKa3aHHBIA TPAHCIIOPT XPAHUTCS B rapakax.
10
11
12
13

14
15

16

- N W b OO N

Puc. O0mmii BMJ 3/1eKTPONOrpy3yuKa
1- BuJIBI; 2— BEIYIIHIA MOCT; 3— KOJIECO BEAYIIET0 MOCTa; 4— 1raccu; 5— TopMo3Has cuctema; 6— nenans yrnpaBicHus
X0JI0M; 7 — 3JIEKTPOo0OOpyAOBaHKE (CHCTEMAa OCBEIICHNUS); 8 — yrpaBiecHHEe X0A0M; 9 — moabpEMHOE ycTpoiicTBo; 10 —
kapkac; 11 — cuznenne; 12— runpasnudeckas cuctema; 13 — anekrpoobopynosanue; 14 — mpotuBoBec; 15 — ymnpagise-
MBIH MOCT; 16— KoJieco yrnpaBisieMoro Mocra

PyuHble Tenex Ky MPUMEHSIOTCS ISl TPAHCHOPTHUPOBAHUS JeTallell B MEKOIEPAIMOHHBIN CKIIaa U
Jlajee B IPOMEXYTOYHBIN CKIal.

YcnoBHbIE 300paXKeHUST TPAHCTIOPTHBIX CPEJICTB, MPUMEHSEMBIX Ha MJIAHUPOBKAX y4acT-

KOB 00pa0aThIBaIOIIETO MPOU3BOICTBA, MPUBEICHHI B Tab. 5.1112.
10. DHepreruueckoe xo3siicTBo (11.3.7)

B TpOM3BOJICTBEHHBIX YCIOBHSIX HCIIOJNB3YIOTCS CIEAYIONIME BHJIBI DHEPTOHOCHTEIICH:
AIIEKTPOIHEPTHsI, CKATHIN BO3MYX, Map u ra3. J[is cHaOkeHus yka3aHHBIMH BHUJAMU dHEProoodec-
MEYEHUs CO3JAI0TCS CICAYIOLINE MOAPA3JICICHUS: CEKIIMSI AIEKTPONUTaHMSI, KOMIIPECCOPHas, KO-
TeJbHasl, Fa30BbIe YCTAHOBKHU U JIP.

7.1 Pacuet pacxoaa norpedasieMoii dj1ekTpodneprum (m.3.7.1)

Pa3znuyaroT crnegyromye BUAbI HAPABICHHS UCTIONIb30BAHMS SJICKTPOIHEPTHH:

cunosas — JJid NPUBEACHUS B JAEMCTBHE NMPUBOJIOB OCHOBHOTO M BCIOMOIaTe€IbHOTO 000-
pYJIOBaHMsl, OCHACTKH M MPUOOPOB (HampuMep, KOMIBIOTEPOB).

Hazpesamenvhas — JUIsl OTOIIEHUS, TEPMUUECKON 00pabOTKH, MOMKH, CYIIKH, FOpPSYEro
BOJIOCHAOKEHUS!, KOHIUIIMOHUPOBAHUS BO3/AyXa U JIp.

oceemumenvbHas — AJ1 OCBEILIEHUS IPOU3BOJCTBEHHBIX U BCIIOMOTaTeNbHbBIX TOMEIICHHH.

I'omoBoii pacxoa moTpedisieMoil AJIEKTPOIHEPTUN 10 0OOPYIOBAHUIO OCHOBHOIO TPOM3-
BOJICTBA OMpeensercs no Gpopmyse:

Wos = Nep X X Gy X Koy X @46
rae Ng, — cpennsis notpebisemas MOIHOCTh OJIHOTO 3JIEKTPOABHMIaTeNss 000opynoBanus, KBr; n —
CpeZiHee KOJMYECTBO 3JIEKTPOJBUTATENed Ha OJHOM 000pynoBaHMHU, WT; C;; — MPUHATOE YHCIO
€IMHUL 000pynoBanus, WT; Koy - KOIQGUIMEHT CIIpoca SIEKTPOIHEPTHH, T. €. KOI(POHIMENT,
YUUTBIBAIOIINNA OJHOBPEMEHHOCTh MOTPEOICHUs 3JEKTPOIHEPTUH, TOTEpU B CETIX U Jp. (Tald.
2.118).
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Wo =29%x2x6x0,1x%x1892,4 =65855,52 kBt/r

I'onoBoii pacxon moTpedIsIeMOoil MOIITHOCTH IO 000PYAOBAHUIO BCIIOMOTATEIBHBIX CHCTEM,

OCHACTKe, mpruOopaM MPOU3BOJCTBEHHOTO MOIpa3esieHus onpeaensercs no hopmyie:
VVBCI'I = Ncp X HSJ'I.BCH X Kcnp X CD3.06
rie Ne, — cpemnss norpelnsieMas MOIIHOCTB OJIHOTO 3JIEKTPOJBUIaTelis 00opynoBanus, KBT;
[, pen — KOJIMYECTBO MOTPEOUTENEH ANEKTPOIHEPTHH BCIIOMOTAaTEeNbHBIX cHcTeM (poOoThI, 000-
PY/IOBaHUE CKJIAJIOB, TPAHCIOPTHBIE TENEKKH, KOHBEHEPBl U T.L.), WT.; Koyp — xoopduument
cripoca 3nekTposHepruu (tadsm. 2.118).
W, = 0 kBT/T
['omoBoIi pacxop ANEKTPOIHEPTUN HA OCBEILLECHHUE:
w _ Su X Vl/ya.ocs X TI‘.OCB
roce 1000 X K, ocp

rae S, — obmas mIomans Lexa, M, Wy nocs — YAEIBHBIA PACXO JJIEKTPOIHEPTHHU HA OCBEIIEHHUE,
Wynocs =15 B1/M%; T. o — TOLOBOE Bpems paboTel mpubopoB oceemeHus (Tadn. 1.I18), 4; K, oc5 —

KO3 PHUIIMEHT UCTIONB30BAHUS OCBETU- TEIbHON Harpy3ku (tadu. 2.I18), Hampumep MOXHO HpHU-
HATb K, oo = 0,75.

1152 x 15 x 2150

W = =
r.0CB 1000 X 0,75 49536 kBT

OOwMii rof0BOI pacxo/] 3JIEKTPOIHEPTHH ONPENEsIeTcs 0 popMyIie:
W =Wy + Wyen + Weoes = 115391,52 kBT

7.2 Pac4yer pacxoaa norpedasieMoro ¢;karoro sosayxa (m.3.7.2)

B oOpabaTsIBatomieM mpon3BOACTBE CXKATHIN BO3IyX HCIIONB3YIOT: Ul 3aKUMa JIeTaeil Ha
CIIyTHHMKaX, B MPUCIIOCOOJIEHUSAX, B YCTPOMCTBAX MHEBMOABTOMATUKH, Ui 00JyBa JeTajnel, uH-
CTpyMEHTA U T.J.

I"ooBoOIi pacxo cxKaToro BO3yxe B M>/rox:

QI‘.BOS[{ = Qcp.Bosch3.06Knnp.cp

['omoBoii pacxoll BO3ayXa Ha TPYIITy MOTPEOUTENICH OCUNTHIBACTCS HCXO/S U3 CPEIHETO
4acoBOTO pacxojaa GoHaa BpeMeH! paboThl 000PYI0BaHHS HIIM pabOYero MecTa ¢ y4eTOM €ro uc-
M0JIb30BAHUS TI0 BPEMEHH.

Cpennsisi IOTpeOHOCTh B CXKATOM BO3JyXe Ha TPYIIY MOTpeOHUTENeH OmpeaesseTcs B
M>/gac:

Qcp.Bos,q = qH.BO3AHB03AKH.BO3£{
TI€ (y pos; — HOMMHAIIBHBINA PACX0Jl CKATOrO BO3/yXa OJHUM IOTPEOUTETEM, M/ T, 1 — UMCIIO
notpeduTeneit cxaroro Bozayxa (6: marpoHbl (pe3epHO-TOKAPHBIX M HUTU(OBAIHHBIX CTAHKOB,
NPOJIyBOYHBIE MUCTONETH); Ky posn — KOIPOHIMEHT MCHOIBb30BAaHUS 110 MOTPEOIEHHIO CKATOIO
Bo3nyxa (tabu. 4.118).

Koaduuuent ucnonp3zoBanus Mo NOTPeONEHUIO BO3AyXa K, o5, ONpPENENIeTCs Kak OT-
HOIIICHWE BPEMEHHU 3a CMEHY B TEUCHHE KOTOPOT'O PACXOIyeTCsl BO3AYX JaHHBIM MOTpEeOHTEIEM, K
o0rieMy BpeMeHH paboThl 000pYJIOBaHUs WM pabovyero Mecra 3a CMeHy. JlaBieHue c:xaToro Bo3-
JlyXa B MTHEBMATHYECKOM ceTH cocrapiseT 00bruHo 0,4...0,6 Mlla.

Ne ITapamertp Dopmyia 3HaueHue
1 Qcp.rosa 2x6x1 12 Mm%/
2 Qr.003z 12x1892,4x0,5 11354 M/

[Tnomanb, HEOOXOAUMYIO ISl pa3MEIIeHHUs] KOMIIPECCOPHBIX YCTAHOBOK, PACCUUTHIBAIOT B
3aBUCUMOCTH OT MPOU3BOCTBEHHOM TUTOMIAIN:
Skomn = (0,006 ...0,008) S,y rp = 1,47 M2
YcnoBHBIX 0003HaYEHUS MOBO/Ia BO3/AyXa, MPUMEHsIEMbIE Ha MJIAaHHUPOBKAX Y4aCTKOB 00-
pabaThIBarOIIETO IPOU3BOICTBA, MpUBEACHBI B Ta0m. 3.1112.
7.3 Pacuer pacxoaa norpediasiemoro napa (m.3.7.3)
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[Tap ucnonb3yercs Ha CleAyOIIMe MPOU3BOICTBEHHBIE HYXK/IbI: HA TOJIOIPEB BOJIbI B MO-
€UHBIX MallliHaxX; 000TPEeB CYIINIBHBIX KaMep Ui CYIIKU JeTallell 1ociie OKpacKu; JJIs MoJI0rpe-
Ba COX npu ee crepunmnzanuu; st OTOIJICHUSI TPOU3BOACTBEHHBIX TOMEIICHUH.

[ToTpebiienue napa A OTOIUICHUS OMPEeIIAeTCs:

Q _ qTI/SALIOT
map-or 1000
rje q, — HopMa pacxoja TerJa Ha 1 M° 31aHus, qr = 30 xxan/4; V;, — oObem 31aHu, M3 Y, — KO-
JUYECTBO YacOB OTONMUTEIbHOTO Tiepuoaa, (st 180 gueit Y, .= 4320 u/ron); iy, — TEIUIOTA HUCIIA-
PEHUS IPU OTOILICHUH, | =540 KKaI/M®.
I'ogoBoit pacxo mapa B MOCUHBIX MAlllMHAX U CYIIWIbHBIX Kamepax:
Qnap.M = Q‘lHCT.Aequ’Iap
1€ Quucr.per — OOLINI BEC NIETATIEH M MATEPHUATIOB, TIPOMBIBAEMBIX B TOJI, T/T; (yap — HOPMA Pacxo-
Jla Tapa JJisi HarpeBa BOJIbI B MOEUYHBIX MalllMHAX W B CYIIWJIBHBIX KaMepax COCTaBJISET
Qnap=45...75 xr/T (Tabn. 5.118).
I'onoBast moTpeOHOCTH B ape, T/TOA:

Qnap.ro,q = Ql‘[ap.OT + Qnap.M

No ITapameTp Dopmyia 3HaueHue
30x17280x4320 3
1 map.oT 4147.2 m°/ron
Grapo 540x1000
2 Quap.m 37,583x60 2255 1/ron
3 Qnap.ron 4147,2+2255 6402 2255 1/ron

YcnoBHBIX 0003HaYEHHS MOJBOMA Mapa U T.II., IPUMEHSEMbIe Ha TUIAHUPOBKAX y4acTKOB

00pabaTkIBarOIIEero MPOU3BOJICTBA, JaHbI B Ta0N. 4.1112.
10. CanuTapHo-TeXHUYeCKoOe X03s1iicTBO (11.3.8)

Canumapno-mexnuueckoe Xo03alCHE0 BKIIOYACT Pa3pabOTKy CHUCTEM BOJOCHAOXKEHHS,
BEHTWISIIIMM, KaHAIU3AIMK U JIp. Pa3paboTka 3TUX cuCTeM OCYLIECTBISIETCS COOTBETCTBYIOIIUMU
OpraHu3anusaIMi. B TeXHOIOTHUECKOW YaCcTH MPOEKTa OMPEALIIIETCS MOTPEOHOCTh B PACX0/I€ BOIBI
Ha TEXHOJIOTUYECKUE HYX/IbI, ITOMAAN HEOOXO0IMMBIX TOMEIEHHUH JIJIsl JaHHBIX CUCTEM U JP.

[ToTpeOGHOCTE B BO/IE HAa TEXHOJOTMYECKUE HYXKJbI ONpPENENsIeTcs JUIsi OCHOBHBIX THUIIOB
notpebuteneil. B oOpabaTsiBaronux nexax Bojaa tpedyercs i npurotosierus COXK, mpombiB-
KM JieTajei, ObITOBBIX HYXX]T U JIp.

I'onoBoii pacxo BOABI 1Sl IPOMBIBKH JI€TaIed MOKHO OIPENETIUTD:

Q =g X Qper
rae Qer — Macca JeTajel, MoJIeKAIIUX IPOMBIBKE B TEUYCHUE TO/1a, T;  — Pacxo] BOALI B TOH-
HaX, Ha TOHHY poMbIBaeMbIx aetaiuei (0.15 ... 0.5 1).
I'onoBoit pacxon Boab! st npurorosnenus COX:
QCT = QBoabch3.06Kch.06Cn

TIE (g, — HOPMA Pacxojia BOMBL, JI/TON; M/rog, (Acpsops = 0,6 1/9ac Ha o cTaHok); C, — Ko-
JMYECTBO CTaHKOB, pabotarommx ¢ npumenenueM COX; @, s — 3QdexTuBHbIIN Tog0BON (OHT
BpeMeHH paboThl 000pyaoBanus; K o — KOIPPUIMEHT NCII0Ib30BaHUs 000PYI0BaHUS.

Hnomam, IIOMCUICHUA OJIs1 BEHTUIIAITNOHHBIX YCTaHOBOK COCTaBJIACT
Sgerr = (0,005 ...0,0075) X Sy,

Ne [Tapamerp Dopmyiia 3HaueHue

1 Q 0,3x37,583 11,3 1/ron
2 Qcr 0,6x1892,4x0,85x6 5790,7 M°>/rox
3 Spenr 0,0065x210 1,365 m°

BeHTUISIIMOHHBIE YCTAaHOBKHM pa3MELIAlOT HEAAJIEKO OT TPaHC(HOPMATOPHBIX MOJICTAHIUI
JUISL YMEHBIIEHUS IEKTPUUECKUX IIOTEPh. B KOopIlycax MEHBIINMX pa3MEpOB UX Pa3MELIAIOT B I10-
BaJIaX WJIX B IIYMOWU30JIMPOBAHHBIX IIOMEIEHUAX, Y HAPYKHON CTEHBI 3AaHUMH.

37



Pa3nea 4. Ciayxe0Hble 1 CAHNTAPHO-ObITOBbIe NMoMelleHus. IIpousBoacTBeHHast 3c-
TEeTHKA

4.1 Cny:xxe0Hble 1 CAHUTAPHO-ObITOBBIE NIOMeEIICHUS

Iliomaap cayxedHbIX momMemeHuii onpeaensator takxe no Cuull 2.09.04 u3 pacuéra: 4
M Ha OJIHOTO paboTHUKA yIIpaBJIeHUS U 6 M2 Ha 0HOTO paboTHUKA KOHCTPYKTOPCKOTO WIIH TEeX-
HOJIOTHYECKOTO OFOPO.

CaHuTapHo-ObITOBbIe MOMEIEHUsI TPEAHA3HAYEHBI JIJII CAaHUTAPHO-TUTMEHUYECKUX U
COITMATbHO-OBITOBBIX HYXK[, pabOTaIOMUX B LIeXe, M BKIIOYAIOT B ce0s rapiepoOHbIe, TyIIEBhIE,
TyaJIeThl, MyHKTHI IPUMA MUILIU U APYTUE TOMEIICHUS.

[To canuTapHOW XapaKTEPUCTHKE TEXHOJOTHYECKHUE IPOIECChl HA JTAHHOM ITPOM3BO/I-
CTBEHHOM Y4YaCTKe OTHOCATCA K 1 rpynmne u noarpymie 0.

16 — compoBOXmaeMbIe 3arpsA3HEHHEM Teja U CHEIl OACKIbI, KOTOpbIC yIalsioTcs 0e3
MIPUMEHEHHUS CTIEIUATIBHBIX MOIOIIUX CPEJICTB.

CrnenoBaTeNbHO, B COCTaB CAHUTAPHO-OBITOBBIX MTOMEIICHHUH BXOAT (110 Tabu. 5.112):

ITomemenue Pacuernast exmHMIIA Hopma muomaau
I"apnepo0 JIBOHOI 3aKpBITHIN MIKA() 0,43x14=6 m°
Canysen Kabuns! u TamOyp 2,6 M°
Kabuna + mecro ans nepeo-
JyueBas A p 1,62 M°
JIeBaHUs
YMbIBasibHas KOMHATA Kpan 1,5 M
KypurenbHas koMHara Mecro a1 KypeHus 0,03x13=0,4 m°
151 OTABIXA U ICUXOJIOTHYe-
A FbIX CencopHasi KOMHaTa 0,2x13=2,6 M
CKOM pas3rpy3ku

Y CTpoiCTBO NMUTHEBOIO BOJOCHAOXKEHHUS, TOMELICHNE OOLIECTBEHHOIO MUTaHUA U Melu-
UHCKHUI MyHKT HAXOJATCS B OTJCIIEHOM KOPITyCe.

Pa3znea S. [IpomMbInIeHHO-NIPOU3BOACTBEHHBIH MEPCOHA

5.1. IIpon3BoacTBeHHBbIE padouue

Ilpouseoocmeennvie (0CcHO6HbIE) pabovue — BBHIMOIHSAIOT ONEPAMA TEXHOJIOTHYECKOTO
nporiecca u MPOU3BOAAT MPOTYKIIHIO.

PacueT ko/JiM4ecTBa NPON3BOACTBEHHBIX PA0OUYHX /ISl LIEXOB eIMHUYHOIO M CepHiiHO-
ro THIIOB NMPOU3BOJCTBA

PacueT npou3BoJCTBEHHBIX paboUnX MO KOJIUYECTBY CTAHKOB:
CD3.06 * Cyy
q)a.p * Kuo
rae @, .6 — 5phexTUBHBINA T010BOK HOHI BpeMeHH paboThl 0bopynoBanus, 4, P, , — sphexTns-

HBII TO10BOM (OHI BpeMeHH paboThl pabouero, 4; C,; — KOJIMYECTBO OCHOBHOI'O 00OpYJIOBaHUS,
wT; K, , — Koaddurment Muoroctanounoro oociyxkuBanus (tadsm. 1.119, tadm. 4.119).

KoaddunreHT MHOTOCTaHOYHOTO OOCITY)KUBAHHS MPH YKPYITHEHHBIX pacdeTax MpUHUMA-
I0T 110 CPeHEeMY 3Ha4YeHUIo 1o 1exy (yuactky) (tadm. 4.I19). Kosdhdunmuent mHOroctaHouyHOTO
00CTyKUBaHUS MOKET OBITh YTOUHEH MOCJ€ rpapuueckoro U300pakeHus MIaHUPOBKU U MyTEM
aHayM3a BpeMeHH 00paOOTKH Ha CTaHKE.

P =

p 1892,4 * 6
1733 % 1,5
[Tocre Bcex pacdeToB YMCIIO MTPOU3BOJICTBEHHBIX pA00OYUX YTOUHICTCS B 3aBUCUMOCTH:
- pa3MerieHust 000pyJOBaHMs U HA OCHOBE pa3pabO0TaHHBIX TUIAHUPOBOK;
- BO3MOXXHOCTH TPUMEHEHHUS MHOTOCTAaHOYHOTO OOCITY>KHBAaHHSI, T.€. BO3MOXHOCTH OOCITy>KHBa-
HUS OJTHUM pabOYUM HECKOJIBKUX CTAHKOB OJHOM JINOO CMEXKHBIX JTMHUM.
5.2. Bcniomorare/jibHble paGoune
Bcnomoeamenvhuvle pabouue — 3aHUMAIOTCS OOCITY)KHMBaHHEM TEXHOJOTHYECKHX MpOIEC-

= 4,37 yen

COB.
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BcnomorarenbHble paboune HE MPUHUMAIOT HEMTOCPEACTBEHHOTO YUaCTHUsl B U3TOTOBICHUH
MPOJIYKIIHH.

DYHKYUU 6CHOMO2AMENbHBIX paOOyUX: TEXHUYECKOE OOECleYeHne MPOU3BOJICTBEHHBIX
Y4aCTKOB M JIMHUM 3aIT4acTsAMM, OCHACTKOU, pexymuM nuuctpymentom, COTC u ap.

HaumenoBanue KounyecTBo

Kontponep 1 (m.4.1)

CxitaqupoBaHue, KOMIUIEKTOBAaHUE B yCTa- I (rabs. 10.119)
HOBKa
TpancnoptHbie pabOThI 2

Crnecapu 9 (1. 2)
Y6opka 1 (Tabn. 14.119)

O011ee KOJIMYECTBO 14 yen.

5.3. Cayxamme

Cnysrcawjue — BBITIONHAIOT aJIMUHUCTPATUBHO-XO035IMCTBEHHBIE (PYHKIINH, BEAYT (hPUHAHCH-
pOBaHMeE, PEIIAIOT COLUATbHO-OBITOBBIE BOMPOCHI, & TAK)KE BEAYT yUET U CTATUCTUUECKUM yUerT.

W3 rpynmsl city)Kalyx BBIIEISIOTCS TPH KAaTETOPUH: PYKOBOJIUTEIH, CIICIIUAIUCTHI, TEX-
HUYECKHE UCIIOJIHUTEIH.

UucneHHOCTh CITyKaluX /sl LIEX0B MOKeT ObITh npuHATa 1o tadiu. 15.119, 17.119: 1 yea.
npu CC THme npou3BOJICTBA U KOJI-BE CTAHKOB, PAaBHOM 6.

5.4. PykoBoACTBO NPOU3BOICTBEHHOI 1eATEIbHOCTHIO

Jlyis ocyliecTBlIeHUsT HEMOCPEACTBEHHOTO PYKOBOJCTBA ACSITENBHOCTHIO MPEANPUATHEM
co3naetcs ciyx0a ynpapiienusi. CTpyKTypa CIIy»KObI yIIPaBJICHUS] U KOJIMYECTBEHHBIA COCTaB MO-
T'yT ObITh Pa3IMYHBIMU B 3aBUCHMOCTH OT THIIA IPOU3BOJICTBA, YHUCICHHOCTH paboTarouux, Gop-
MBI COOCTBEHHOCTH TPEATIPHUSTHS, OPTaHU3AIMOHHON CTPYKTYPHI YIIPAaBICHUS U JP.

JluHeiiHasi CTPYKTYpa yIpaBiIeHUS XapaKTepU3yeTcsl TeM, YTO BO IJIaBe KaKJIOTO CTPYK-
TYpPHOTO TOJPAa3/ICICHUs HAXOAUTCS PYKOBOJHUTEIb, HAJCICHHBIA BCEMH IOJTHOMOYHSIMH, OCY-
HIECTBISIONIUN €TMHOIMYHOE PYKOBOJCTBO MOJYMHEHHBIMU €My paOOTHHKAMHM U COCPEIOTauu-
BAIONIMI B CBOMX pyKax Bce (DYHKIMHM yrnpasieHus (puc.). JInHelHas opraHu3aiMoHHasi CTPYKTY-
pa npumensiercss Ha npennpuatusx E, MC npousBoicTBa, npu M3rOTOBICHUM KOHCTPYKTHBHO
NPOCTHIX M3/ENUI C HECIOKHOW TEXHOJIOTHUEH, IPU OTCYTCTBUH Pa3BETBICHHBIX KOOMEPHPOBAH-
HBIX CBS3EH.

Jupexrop (npesuaent)

| HauaabHuk uexa | 'HauanbHuk uexa | 'HauanbHuK 1exa
HauaneHuk Hauvanenuk Hauanenuk
yuacTka yudacTka yHacTka
|CTa.pLHH'l7'I macrep CTapmH‘ﬁ Macrep |C Tapu.lp{‘ﬁ MacTep
|CmerHbIit MacTep| CrMeHHbIH MacTep \CmenHbiii MacTep
Bpuramup Bpmla,unp Bpmla,zmp
Pabouuii, oneparop Pabouwnii, oneparop Pabouuii, oneparop

Puc. Cxema nuHeitHON OpraHU3allMOHHON CTPYKTYpBI YIIpaBJICHUS
Pa3nea 6. Cucrema yruiin3anuu Npon3BOACTBEHHBIX 0TX010B
10.3. Opranu3anusi cucTeMbl yaajieHusi, TPAHCIOPTHPOBaHUs, cOopa U mepe-
PadOTKH CTPYKKH
l'omoBasg Macca CHUMAaeMOU CTPYKKH B TOHHAaX pacCUuTaHa B I1.5:
Gerprog = 16,562 1/T0
s Gonee yaoOHON TpaHCHIOPTHPOBKH CTPYKKH IMPHUMEHSIOT pa3iIMyHbIE CIIOCOOBI ee
IpoOJieHNs: MPUMEHEHUEM Pa3IMYHbIX KOHCTPYKIMM pexylieil 4acTu HHCTPYMEHTA; IPUMEHEH U-
€M pa3IMYHBIX CTPYKKOJIOMOB; IPEPHIBUCTHIM M BUOPAITMOHHBIM PE3aHUEM H JIP.
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J1st ynaneHHusl CTPY’KKH M3 30HbI CTAHKA HCIOJIB3YIOT CJIeAYIOIIHEe METO/:

ITHeBMaTH4YeCKHH €OCO0, TPU KOTOPOM CTPYXKKY YAQISIOT C MOMOIIBIO IMHEBMATHYE-
CKMX YCTPOMCTB HAarHETAaTEILHOTO WJIM BCAchIBarOmIero AeicTBus. Crocod MOXKET ObITh HCHOJb-
30BaH TOJIBKO JJISl 2JIEMEHTHOU CTPYKKH.

JIOCTOMHCTBO JJaHHOTO CII0CO0a B TOM, YTO OH IO3BOJIET YIAJIATh HE TOJIBKO CTPYXKKY, HO
U TBbUIb U3 30HBI 00pabOTKH, YTO 00ecreynBaeT YUCTOTY 0OpabaThiBa€MbIX IMOBEPXHOCTEH, CHU-
YKEHUE 3albIJICHHOCTH IOMEIIEHUHN U JIp.

J1sl TPaHCHIOPTHPOBAHUS CTPYKKH B OT/Je/eHHe MepepadoTKH HCHOJIB3YIOT CJieay-
onye MeTox:

MexaHU3UPOBAHHBINH €NMOCO00, IPU KOTOPOM COOp CTPYKKHU OCYHIECTBIIIETCS B CIICIU-
AIbHYIO Tapy C MCIIOJIb30BAHUEM PYYHOTO TpyZAa M CPEICTB MEXaHM3ALUH, KOTOPYIO IIOTOM J10-
CTaBJISIIOT C MCIOJb30BAaHUEM TPAHCHOPTHBIX CPEICTB (JIEKTPOTENECKKHU U T.J.) B OTICICHUE IO
nepepaboTKe CTPYKKH.

Opranusanus nepepadoTKu CTPY:KKH CTPOUTCS 1O CXeMaM.

LenTpanu3oBaHHasi cUCTEMa PUMEHSETCS TIPU HAIMYMU Ha 3aBOJIE HECKOJIBKHX 00pada-
THIBAIOIIMX II€XOB C HEOONBIINM BBIXOJIOM CTPYXKHU (10 1T/4) B Kaka0oM U3 HUX. B 3TOM cinyyae
IIpelycCMaTpUBAIOTCs O0LIE3aBOICKOE OTIEIEHUE IEPEPAOOTKU CTPYKKH.

LlexoBble oTnenenus coopa u nepepaboTKU CTPYKKU pa3MeNIaloT y HAPYKHOM CTEHBI 3/1a-
HUs, BOJU3U OT BbIE€3/Ia U3 11€Xa, YAaCTO MX Pa3MEILAl0T B MOJBAIbHBIX IMOMEIIEHUAX C MaH1yCOM
JUTSI BBIE3/IA.

IInomans oraesienust Ajis cOopa v NepepadboTKH CTPYKKH

[Tnomane otnenenus 1 cOopa u nepepadoTku cTpykku (Tadm. 3.112).

Sorperp = (0,03 ...0,04) X Socp mp
1€ Socy np — MPOU3BOJACTBEHHAS MLIOIIA/Ib LEXA.
Sorperp = 0,035 X 210 = 7,35 m?2

10.3.  Yruauzaumus COXK u macen

COop otpadorannbix COX u macen cienyer IpoOU3BOIUTH B MAcIOXO34HUCTBAX I[EXOB B
€MKOCTH 110 HAUMEHOBAHHUSM Macell.

Yrunmuzanus orpadbotanusix COXK, He moIeKauX pereHepaiim, MOXKeT OCYIIeCTBISATh-
Csl KaKk Ha CaMOM MpPEANpUATUH, TaK U [EHTPAIU30BAHHO HA CHEIHATIN3UPOBAHHBIX MPEANPUATH-
AX.

Paszpnen 7. KoMnoHoBKa ¥ IVIAaHUPOBKA NMPOU3BOJACTBEHHOM IJIOIAAU
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7. AH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUITVINHBI

7.1. IlepeyeHs pecypcoB HH(OPMAIIHOHHO-TEJIeKOMMYHUKALMOHHOH ceTH « AHTepHeT»,

HEOOXOAMMBIX /IJIsl OCBOCHHUS M CHUIIMHBI (MOLYJIs1)

Pecypchl cucTeMsl (eiepalbHbIX 00pa3oBaTEIbHBIX MOPTAIOB:
1. ®depepanbhsiii noprai. Poccuiickoe odpazoBanue, http://www.edu.ru/
2. Poccuiickuii o6pa3oBarenpHbIi moprai, http://www.school.edu.ru/default.asp

Hayuno-Ttexnudeckas 6ubmmoreka HI'TY
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy

OnektponHas 6udimoteka «llepBokypcauk» MacTuTyTa UITTM:
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-

biblioteka/resursy#collapse2411
OK KHUT ¥ IEPUOTUYECKUX U3TaHUN
https://library.nntu.ru/megapro/web
bubnuoreka 31eKTPOHHBIX YUeOHUKOB
http://fdp.nntu.ru/kamxHas-monka/
PedepaTuBHbie xKypHaIIbI

https://www.nntu.ru/frontend/web/ngtu/files/org structura/library/resurvsy/ref gyrnal 16.pdf

7.2.11epeuyenb HHGPOPMAIHOHHBIX CIPABOYHBIX CHCTEM
Ta6muma 9 — IlepeyeHb AIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM

No HanmeHoBanue Cceblika k 9BC
9BC
1 KoncynbraHt cry- http://www.studentlibrary.ru/
JCHTa
2 Jlaup https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/

8. OBPA3OBATEJIBHBIE PECYPCbI AJ15S1 UTHBAJIMAOB U JIUL C OB3

B tabnume 10 ykazaH mnepedeHb 00pa3oBaTeNbHBIX PECYPCOB, HMEIOIINUX (DOPMBI, a/IalTH-
POBaHHBIE K OTPAaHUYECHHSIM WX 370POBbs, & TAK)XKE CBEJCHHS O HAMYHUH CIICIUATBHBIX TEXHHUYe-
CKHUX CpCIACTB 06yqu1/1$1 KOJUICKTUBHOI'O W HWHIAWBHAYAJIBHOI'O0 ITOJIB30BaHUS. HpI/I 3aIllIOJIHCHUUN
TaOIUIBI MOKET OBITh MCHONB30BaHA MHQOpMAIlMs, pa3MelleHHas B mojpasnaene «JloctymHas
cpena» crnenuanuupoBaHHoro pasnena caiita HI'TY «Cenenus 06 oOpa3oBaTtenbHON OpraHu3a-

uuny https://www.nntu.ru/sveden/accenv/

Tabnuma 10 — O6pazoBaTenbHbBIE PECypChI st MHBAIU 0B U jiuil ¢ OB3

Ne Ilepeuensb 00pa3zoBaTe/IbLHBIX pecyp-
COB, MPHCNIOCOOTEHHBIX /IUISI HCTOJIb-
30BaHUS MHBAJIUIAMH U JIMIAMH C
OB3

CBeieHHs 0 HAIMYHMH CTIENHATBHBIX TeXHUYe-
CKHX CPeACTB 00yYeHHUs KOJIEKTUBHOTO U
HHAMBHIYAJIBHOI0 MOJIb30BAHUS

1 OBbC «KOHCYNIBTaHT CTYJCHTa»

03ByYKa KHHT ¥ yBEeJIMUEHHE MpudTa

OBC «Jlaub»

CIEIUAIbHOE MOOMITLHOE MPHIIOKEHUE — CHHTE-
3aTOp PEeUH, KOTOPBIM BOCTIPOU3BOIUT TEKCTHI
KHUT U MEHIO HaBUTalIUK1

3 3BC «tOpaiit»

BEpCUS IS CIIA0OBUISATITUX
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http://www.edu.ru/
http://www.school.edu.ru/default.asp
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy#collapse2411
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy#collapse2411
https://library.nntu.ru/megapro/web
http://fdp.nntu.ru/книжная-полка/
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/library/resurvsy/ref_gyrnal_16.pdf
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.nntu.ru/sveden/accenv/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE, HEOBXOJIUMOE J1JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

Y4eOHbIe ayIUTOPUH AT MPOBEICHUS
U TEXHUYECKUMH CPEACTBAMU 00Yy4EHUS
B tabnune 11 nepeunciiens:
— yd4eOHbIE ayTUTOPUU JUIsl TIPOBEACHUS YUEOHBIX 3aHATUH, OCHALIEHHBIE 000pYI0-
BaHUEM U TEXHUYECKUMH CPEJICTBAMH OOYICHHUS,
— TIOMEUICHHS AJIi CaMOCTOSATENbHONW paboThl 00YyYarOIIUXCS, KOTOPBIE TOJIKHBI
OCHAIICHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXXHOCTHIO MOJKIIIOUEHUS K CETU
«HTEepHET» ® oO0ecrmedeHrueM JOoCTyna B DJJIGKTPOHHYIO. HH(DOpPMAIMOHHO-
obOpazoBarenbHyto cpeny HI'TVY.

3aHATHH MO JUCUUIUIMHE, OCHAIICHBI 000pYAOBaHUEM

Tabmuua 11 — OcHaleHHOCTh ayAUTOPUI U IOMEIIEHUH Il CAMOCTOSITENIbHON pabOThl  CTY-
JICHTOB 1O IUCIMIUINHE

Ne
m\n

HaumenoBanne
AMCIMIITHHBI
(Monyns), MPaKTHK
B COOTBETCTBUH C

HaumenoBanue
crHeHAJbBHBIX*
noMeleHu’ u

noMelleHuH 119

OcHaIlleHHOCTh
cHnenraJbHBIX MTOMelleH i
M NIOMelleHu |
JJIS1 CAMOCTOSITEILHOMH PadoThl

Y4eOHBbIM IJIAHOM CaMOCTOSITeIbHOM
padoThI
IIpoekTupoBanue Ayn. 4108B, Cranok TokapHO-BUHTOpE3HOH 1K62
MaIIHHOCTPOUTEIb- JlabopaTtopuss TexHOJO- | - CTaHOK TOKapHO-BHHTOpe3HOU 1E61M

MY MallUHOCTPOEHUS - BepTukanpHo- cBepamIbHBIN cTaHOK 2A125
- ToxapHO- peBOJIBBEPHBIN IPYTKOBBIH I10JyaBTOMAT

- CtaHOK BepTHKaIbHO- (hpe3epHbiii ¢ UITY 6P13D3-37

HOT'O IMPOU3BOJACTBA

10. METOANMYECKHUE PEKOMEHJAIIMU OBYYARKOILIIUMCSA
1O OCBOEHMIO JTUCIUITJIMHbI

10.1. O0mue MeToANYECKHE PEKOMEHAALMH IJIsI 00y4AIOIIMXCS 110 OCBOCHHUIO
AUCUMILIUHBI, 00pa30BaTe/bHbIE TEXHOJIOTHI

JlucuuIuinHa peanusyercs MOoCpeCTBOM MPOBEASHHSI KOHTAKTHON paboThl ¢ 00ydarouu-
MHUCS  (BKIIOYash TPOBENEHHE TEKYIIET0 KOHTPOJS yCIEBAEMOCTH), CaMOCTOSATENBHON pPaOOTHI
00yyaromuxcst 1 IPOMEXYTOYHON aTTeCTalllu.

KonrtakTHas paboTa: aynuTopHas, BHEAYAUTOPHAs, a TAK)KE MPOBOIAUTHCS B DJICKTPOHHOM
UH(pOPMaLMOHHO-00pa30BaTeNnbHOM cpene yHuBepcurera (nanee — SMOC).

ITpu nmpenonaBaHuM JUCHUIUIMHBI «DU3KKa», UCHOIB3YIOTCS COBpPEMEHHBbIE 00pa3o-
BaTeNIbHbIE TEXHOJIOTHH, O3BOJISIONINE MOBBICUTh AKTUBHOCTh CTYJCHTOB IPH OCBOEHHH Ma-
Teprana Kypca ¥ mpeJoCTaBUTh UM BO3MOKHOCTh d(P(EKTUBHO peain30BaTh YaChl CAMOCTOS-
TEIbHON pabOTHI.

Ha nexuusix, 1abopaTOpPHBIX 3aHATUSAX IPUBETCTBYIOTCSA BOIPOCH! M 00CYXIEHUS, UCIIOIb-
3yeTcsl IMYHOCTHO-OPHEHTUPOBAHHBIN MOIXO, TEXHOJOTHS pabOThl B MaJbIX TPYIIaX, YTO 1M03-
BOJISICT CTY/EHTaM NPOSIBUTH ceO0sl, MOIYYNUTh HABBIKM CAMOCTOSITEILHOIO M3YyUeHHsI Marepuasa,
BBIPOBHATH YPOBEHB 3HAHHIA B TPYIITIE.

Bce Bompochl, BO3HMKIIINE MPU CaMOCTOATENbHOM paboTe HaJl JOMAIIHUM 3aJaHHEM I10-
JIpoOHO pa30duparoTcs Ha JIA0OPATOPHBIX 3aHATUAX W JIEKIUAX. [IpOBOISTCS WHIUBUAYATBHBIE U
IPYNIIOBBIE KOHCYJIBTALMU C UCIIOIB30BAaHUEM, KaK BCTpEY CTYAEHTaMM, TaK M COBPEMEHHBIX WH-
(dbopMaIMOHHBIX TEXHOJOTH: UaT, 3JIeKTpoHHas noyTa, Skype, Zoom.

WNunnmupyercs akTUBHOCTh CTYJEHTOB, MOOMIPSETCS 3aJjaHne JII0OBIX BOIPOCOB 110 MaTe-

puainy, NpakKTHUKYCETCA I/IH)II/IBI/IJIyaJ'H)HI)II\/'I OTBE€T HAa BOIIPOCHI CTYACHTA, PECKOMCHAYIOTCA METO/IbL
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YCIIEIIHOTO CAMOCTOSITETILHOT'O YCBOCHHS MaTepualia B 3aBUCUMOCTH OT YPOBHS €ro 0a30Boil moj-
TOTOBKH.

Jlnsi OLlEHKM 3HAaHWM, YMEHUH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
npUMeHsieTcs Oa/lIbHO-PEHTHHIOBAasl CUCTEMa KOHTPOJIL U OIEHKU YCIIEBAeMOCTH CTYJIEHTOB B
IIPOLIECCE TEKYLIETO KOHTPOJIS.

[IpomexxyTouHast arrectanus MpoBoauTCsA B ¢opMe dk3ameHa (2 ceM.), 3adera (3 cem) ¢
YYETOM TEKYILEH YCIIEBAEMOCTH.

10.2. MeToauyeckue yKka3aHus VIl 3aHATHIA JIEKIIHOHHOTO THIIA
JIeKMOHHBII Kype NpeArnoaraeT CHCTEMaTH3UPOBAHHOE H3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro TUIaHa. B Xo0/e JIEKIMOHHBIX 3aHATHI pacKphIBAIOTCS 0a30BbIE BOIPOCHI B PAMKAxX
Kaxa0i Tembl auctumuinebl (Tabnuna 4) . O603HaYar0TCsl KIIFOYEBBIE aCMEKTHI TEM, a TaKKe Je-
JIAIOTCSI AKLIEHTHI Ha HauboJiee CI0XKHbIE U BaKHBIE TTOJIOKEHUS U3ydaeMoro Marepuana. Marepu-
aJIBl JICKIMH SIBJISIFOTCS] OITIOPHOI OCHOBOM JUISl TOJTOTOBKHM OOYYAIOIIMXCS K MPAKTUYECKUM 3aHSI-
TUSM / TaOOpaTOpHBIM paboTaM M BBITOJHEHHS 33JaHUN CaMOCTOSATEIBHOM PabOTHI, a TaKKe K
MEpOIPUATHIM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOYHOH aTTeCTallud 10 JUCIIH-
TUTHHE.
B Xo/ie TeKIMOHHBIX 3aHATUI PEKOMEHYeTCsl BECTH KOHCIIEKTHPOBAHNE YUEOHOTO MaTepH-
aJa.

10.3. MeToanyecKkue yKa3aHusl 0 0CBOEHHIO THCHHMIIIMHBI HA J1a00PaTOPHBIX padoTax
[ToaroToBKy K KaxJ10# 1abopaTopHOH paboTe CTyAEHT AOJKEH HauaTh C O3HAKOMJIEHHUS C
IUTAHOM 3aHATHUS, KOTOPBIA OTpakaeT COAEp KaHMUE MPENSIOKeHHON TeMbl. Kaxkias BbIIOJTHEHHAs
pabota ¢ 0OpMIIECHHBIM OTYETOM TOJICKUT 3aAIIUTE Y MPEnoaaBaTes.
ITpu oueHnBaHUM 1a00PATOPHBIX PaOOT yUUTBIBAETCS CIEAYIOLICE:
— KaueCTBO BBINOJIHEHUS 3KCIIEPUMEHTAIbHO-TIPAKTUYECKON YacTH paboThl U CTENEeHb COOT-
BETCTBUS PE3Y/IbTAaTOB PaOOThI 3aJaHHBIM TPEOOBAHUSAM;
— Ka4decTBO 0()OPMIICHHUS OTYETa O paborTe;
— KauecCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3alUTe pabOThIL.

10.4. MeToauueckue yKa3aHusl 0 CaMOCTOSITeIbHOI padoTe 00ydaromuxcst

CamocrodarenbHas paboTa obecreurnBaeT MOJArOTOBKY OOydarolerocs K ayJUTOPHBIM 3a-
HATHSIM M MEPOIIPHSTUSAM TEKYIIETO KOHTPOJS M MPOMEKYTOUYHOW aTTeCTAllMH TI0 HM3ydaeMOu
JUCLHUIUIMHE. Pe3ynbTaThl 3TOM NOATOTOBKU MPOSIBIIAIOTCSA B AKTUBHOCTH 00Y4YaIOIIErocs Ha 3aHs-
TUSIX U B KQUECTBE BHITIOJHEHHBIX MPAKTUYECKUX 33/IaHUI, OTYETOB T10 JJa0OPaTOpHBIM paboTaM u
JIpyrux (GopM TEKyIIero KOHTPOJIS.

[Ipu BBITOTHEHUMW 3aaHUM JII CAMOCTOSITEILHON PabOThI peKOMEHAYyeTCs MpopadoTka
MaTepHaJIoB JEKIHUH Mo Kax/10i MpoiaeHHONH TeMe, a TaKXKe M3yueHHe PEeKOMEHAYeMOH JnTepa-
TypHl, IpescTaBieHHON B Pazaedie 6.

B mporecce camocTosTeNbHOW pabOThl MPHU W3YYEHUH TUCHUIUIMHBI CTYJEHThI MOTYT pa-
O6otarp Ha KoMmmbloTepe. YUepe3 mH(MOPMAIMOHHO-TEIEKOMMYHHUKAMOHHYIO CceTh «HTepHEeT»
MOKHO BOCIHOJIb30BAThCS PECypcaMM >JIEKTPOHHON HH(POPMalMOHHO-00pa30BaTENbHON Cpebl
yausepcuteta (QMOC) u anektpoHHoi 6nbnuoreynoit cuctemsl (3bC), rae B 3IeKTPOHHOM BUJE
pasMeleHbl yueOHbIe U y4eOHO-METOINYeCKUe MaTepHaJIbl.

11. OHEHOYHBIE CPEJACTBA /IUISA KOHTPOJISA OCBOEHUSA JUCIUIIJINHBI

11.1. TunoBbIe KOHTPOJIbHbIE 32IaHUA HUJIM HHbIE MATEPHAJIbl, HEOOXOMMbIE [IJI OLEHKHU
3HAHMi, yMEHHUI1, HABBIKOB U (MJIH) ONBITA B X0/1¢ TEKYLIEro KOHTPOJIsl YCIIeBAEMOCTH
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JIns TeKyImero KOHTPOJIS 3HAHHUK CTYIEHTOB 10 NUCUUILIMHE MPOBOAUTCS KOMILJIEKCHAS

OIlEHKA 3HAHUM, BKITFOYArONIas .

OTYEeT MO MPAKTUYECKUM padoTam;

KOHTPOJIbHAsI CAMOCTOSATENIbHAS paboTa;

TECTHUPOBAHUE HA CaliTe MpenojaBareis [0 pa3JIMYHbIM pa3zenaM Kypea;
JK3aMEH.

11.1.1. TunoBble 3a1aHusl AJIsl MPAKTHYECKHX PadoT

Tumnosle 3aaaHuA JJIA IMIPAKTUYCCKH pa60T IIPUBCICHEI B y‘IC6HO'MeTOI[I/I‘IeCKI/IX mocoounu

110 IPOBE/ICHUIO MPAKTUYECKUX pabOT U y4eOHBIX MOCOOUIX JIEKIIMOHHOTO Kypca.

RRoOoo~NoOR~wNE

11.1.2. TunoBble BONMPOCHI /IJIA MPOMEKYTOUYHOI aTTecTalnu B opMe IK3aMeHa

0.
1.

12.
13.

14.
15.

16.

17.

18.
19.
20.

21.
22.
23.
24,

25.

26.
27.

28.

29.

KakoBa oCHOBHas 11€1b TUCIUITIIMHbI?

[Ipennpusitue, 1exX, y4acTOK MPOU3BOICTBEHHBIH, paboyee MecTo. [laTh onpenenenue.

[TpousBoacTBeHHBIH Mporece. Tuibl IPOU3BOACTB.

Oranbl, METO/IbI, 33/1a49H U IPUHIUITBI POSKTUPOBAHHS.

Cocras, coaep)xanue, pa3HOBUHOCTH IPOEKTOB IPOM3BOJICTBA.

[Tpon3BoACTBEHHAS CTPYKTYpa NPEANPUATHs. Buasl cTpykTyp.

TexHuueckue, 5KOHOMUUECKUE, OPTaHU3ALMOHHBIE 337a4 IPOEKTUPOBAHMSL.

Oranel pa3paboTKU 1IeXa WIHM ydyacTKa 00padbaThIBAIOLIETO IPOU3BOCTBA.

CtpykTypa 06pabaTbIBaIOIIETo 1eXa.

Crenuanu3aius 00padaThIBAIOIIETO MPOU3BOICTBA.

["'010BO#i I'py30I0TOK 3aTOTOBOK M PACXOJHBIX MaTEpHAaJIOB.

[Tpon3BoICTBEHHAS MOLIBHOCTb, PEXHUM PAOOTHI U (POHIIBI BPEMEHH.

Tumbel opranu3anuy MPOU3BOJCTBEHHOW CTPYKTYPBI: NpEeIMETHAs, TEXHOJIOIHMYEeCKasi, CMe-

IIaHHAas.

[Tpon3BoACTBEHHAS: IPOTpaMMa: TOYHAs, MPUBeIeHHAs!, yciaoBHas. OObEeM BBITyCKa.

TouyHass MpoOM3BOACTBEHHAs Mporpamma, pacyer. [l Kakux H3AEIUH pacCUMTHIBAeTCs

yCJIOBHas mporpamMma?

[lpuBeneHHass  NpPOM3BOJCTBEHHAas  HporpaMma, Korja  mnpumensierca.  M3genue-

npezacraButens. OnpeneneHue MpUBeIeHHON MPOrPaMMBbI.

CepuiiHocTh Tpou3BojcTBa. Tum mpousBojcTBa. KoadduimeHT 3akperuieHus: oneparui.

@DopMBI OpraHU3aIHuy TEXHOJIOTHYECKUX MPOIIECCOB.

@oHBI BpeMeHH paboThl pabouux U 000pYAOBaHHUSL.

Hopwma Bpemenn. CTaHKOEMKOCTb.

Tpynoémkocts. MHorocranounas pa6orta. KoadduuueHT MHOroctaHo4HOro o06cCIykHBa-

HUSL.

KoadduimeHt yxecroueHus.

PurmuunOCTE Ipon3BOACTBA. PUTM BhIycka. TakT BeITyCKa.

OmnpezneneHue KoJIM4ecTBa 000PYAOBAaHUS B CEpUHOM IIPOU3BOJICTBE.

Omnpenenenne KoiudecTBa OOOPYJIOBaHUS B MAacCOBOM IPOHM3BOJICTBE JUIsI HEMPEPHIBHO-

IIOTOYHOH JINHUM.

Omnpenenenre KOIWMYecTBAa OOOPYNOBaHHS B CEpUHHOM IIPOM3BOJCTBE ISl TEPEMEHHO-

MNOTOYHBIX U TPYNIOBBIX HOTOYHBIX JTUHUH.

[TepeMeHHO-TIOTOYHBIE U TPYITIOBEIE TOTOYHBIC JIMHUH, UX Pa3InvHe.

Omnpezenenye 4ucia CTaHKOB JUIsl HIEPEMEHHO-TIOTOYHOM JIMHUU MPH OTCYTCTBUU JIAHHBIX O

TIOJITOTOBUTENILHO-3aKITIOYUTEIIHHOM BPEMEHH.

OmnpezneneHne KOJIMYECTBA CTAHKOB YKPYMHEHHBIM CIIOCOOOM IO TEXHHMKO-PKOHOMHUYECKUM

MIOKa3aTessIM.

Koadduuuent ucnonb3oBanust o0OpyIOBaHUS, TpapHUK HCHOIB30BAHUSA 000pPYIOBaHMS,
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49.
50.

51.

52.
53.

54.

55.

56.

S7.

58.

cpeaHuii K03 PUIMEHT NCTIOIB30BAHUS 000PYAOBAHUS, JOMYCTUMBIE 3HAUCHHUSL.

[TpyHIMIIBI IPY BBINOJHEHNUN IUIAHUPOBKHU y4dacTKa. PakTophl, BIMAIOIINE HA Pa3MELICHHUE
o0opynoBaHus. Bunpl pasmelieHns CTaHKOB OTHOCUTEIbHO TPAHCIOPTHOI'O CPEACTBA U B
3aBUCHUMOCTH OT JJIMHBI CTAHOYHOI'O y4acTKa.

Kondurypauuu norounsix nuauid. Hanbosee pacnpocTpaHeHHbIE TUIAHUPOBKH.
Pa3melenue CTaHKOB [UIsl MOJETAIBHO-CIIEHUAIN3UPOBAHHBIX YYaCTKOB CEPUUHOIO IIPOU3-
BOJICTBA.

[TpousBoacTBEeHHBIE pabouKe, UX JODKHOCTU U npodeccuu. Pacuer yncna cTaHOUHUKOB 11O
0011eEMy HOPMUPOBAHHOMY BPEMEHH.

[TpousBonacTBeHHBIE paboune, UX JOJKHOCTH, Mpodeccuu, crenuanbHocTi. Pacuer mpous-
BOJICTBEHHBIX Pa0OYHX IO KOJUYECTBY CTAHKOB.

CocraB paboraromux 00padaThIBaIOLIEro Mpou3BoAcTBa. [Ipon3BoicTBEHHBIE pabodue B
KPYIHOCEpPUHHOM U MacCOBOM IIPOU3BOJICTBAX.

Bcnomoratensable paboune. @yHkiuu, npodeccuu, CrennanbHOCTH YUCIEHHOCTb.
Cayxame. @yHKIUH, JOTHKHOCTH B TPOPECCUU, YUCTIEHHOCTb.

3aroTtoBUTENbHBIN ydacTOK. Ha3zHaueHue, cocTaB M pacueT KoJM4ecTBa O0OpYyIOBaHMS,
IUIOIA/Ib 3arOTOBUTENIBHOIO YYacTKa.

3arouHol yyacTok. HazHaueHue, cocTaB M pacdeT KOJMYECTBA 3aTOYHBIX CTAHKOB, IIOLIA/b
3aTOYHOI'0 y4acTKa.

Otznenenue nMo peMOHTY MHCTPYMEHTAJIBHOM M TEXHOJOTMYECKOH OCHACTKH, €€ IUIOIIA[b.
Y4acTok TepMOOOPaOOTKH.

Cucrema KOHTpOJISI KauecTBa, GYHKLUHU, CTPYKTypa CIykObl, HIEPUOJUYHOCT KOHTPOJIS Ha
Pa3IUYHbBIX CTAAMUSIX IPOU3BOJCTBEHHOIO LIUKJIA.

Yucno KOHTPOJIEPOB IPU HEABTOMATU3UPOBAHHOM KOHTpPOJIE. Y CJIOBHbIE 0003HAUEHMS.
Pa3menienne KOHTPOJIBHBIX TYHKTOB TP Pa3HbIX THUIaX IPOU3BOJICTBA.

Pacdyer 4nciia KOHTPOJIBHBIX ITYHKTOB, PACUYET ILIOMAAN KOHTPOJIBHOTO OTAEICHMUSL.
[Tnomane LIPb, momany nis ckiana 3amacHbIX 4acTeld U KOMILIEKTyromux n3nenui. Kare-
ropus ¥ €IMHULIA PEMOHTOCIIOKHOCTH.

Buzasl peMOHTOB, MEXPEMOHTHBIA NIEPUOA. PEMOHTHBIN LIUKII, €ro CTPYKTypa ¥ MPOIOJIKH-
TENBHOCTD. PacueT kom4yecTBa CTaHOUHUKOB U1l PEMOHTA.

CrpyKkTypa uKIa TEXHUYECKOro oocinyxuBanus. Pacuer konuuecTBa ciecapeil sl peMOH-
Ta.

OcHoBHasl 11e/1b (PYHKIIMOHUPOBAHUS CKJIaJa. YCIOBHBIE 00O3Hau€HUs U KiaccuuKarus
CKJIa/IOB.

OO0mas CTpyKTypa CKJIaJCKON CUCTEMBI 00padaThIBaIOIIE-COOPOYHOTO MPOU3BOJICTBA

CkJaz MeTana ¥ 3aroTOBOK, €ro IUIONIa b U OCOOCHHOCTH pa3MeIleHHs IPU pa3HbIX THUIaX
IIPOU3BOJICTBA. Buabl XpaHeHHs] MaTepHaliOB U 3aTOTOBOK.

HNHCcTpyMEHTaIBHO-pa3JaTOYHBIN CKJIaJ, Ha3HaueHUE U pacdeT ouianu. Ilnomane kmago-
BOM 151 a0pa3UBOB.

ITpoMexXyTOUHBIN CKJIaJ], HA3HAUYEHUE U pacyeT IIOUIAIH.

Me:xonepallMOHHBIM CKJaJ, Ha3HauY€HHWE M pacueT miomaan. OcoOeHHOCTH pa3MeleHUs
CKJIa/1a ITPU Pa3HbIX TUIIAX ITPOU3BOJICTBA.

Buast COTC. O6mas norpednocts B COXK. TloTpeOHOCTD 11 IEPUOIUIECKON 3aMEHBI 1
nonuBa, konruectBo COXK, Bo3Bpalaromieiicss B cuctemy.

[Tnomane ydactkoB it cOopa, mpurotoBienus u perenepanuu COX. Ilnomans ckinana ma-
cell.

[Tnomane otneneHus A nepepabOTKU CTPYKKH, BHIIbI KOHBEHEpOB AJIsl TPaHCIOPTUPOBa-
HUS CTPYKKH.

Cucremsbl 11 yOOpKH CTPYKKH, FOJJOBO€ KOJIMYECTBO BBIPAOATHIBAEMON CTPYKKH, YCIOB-
Hble 0003HAYECHHUSI.

Martepuansl U rpy30000pOT TPaHCHOPTHOM cucTeMbl. OCOOEHHOCTH KOHCTPYKIIMH TpaHC-
HOPTHBIX POOOTOB M TEJIEKEK.
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59.

60.

61.
62.

63.
64.
65.
66.
67.

68.

Pacyer noTpeOHOro0 KOJIM4YECTBA MOABEMHO-TPAHCIIOPTHOT0 000PY/10BAHMS, UX

yCJOBHBbIEe 0003HaYeHUs1. BUabl KOHBelepoB.

CocTaB PHEPreTHYECKOTO U CAaHUTAPHO-TEXHUYECKOTrO X03sicTBa 1exa. Pacuer motpediise-

MOT0 T1apa, YCIOBHbIE 0003HAYEHUSI.

Pacuer snexTpocHa0XeHuUs 11€Xa, yCIOBHBIE 0003HAUCHHS.

Pacyer konmuecTBa moTpedIsEMOro CKaToro BO3/AyXa U IUIOMIAIU KOMIIPECCOPHOM, YCIOB-

Hble 0003HAYECHMUS.

Pacyer BeHTUISIIMOHHOM CUCTEMBI, YCIOBHbIE 0003HAYECHHUS.

Pacuer nmotpebisieMoit BOJIbI, YCIOBHBIE 0003HAYCHHUSI.

OcHOBHBIE CTPOUTENBHBIE TAPAMETPBI IPOU3BOJCTBEHHOIO 3/1aHusl. TeMiiepaTypHbIe MIBHI.

Cocras, onpenenenue mwionaau. KommnoHoska nexa.

Kak ocylecTBIsIIOT MOMCK KOMIIOHOBOYHBIX PEHICHUN IUIAaHUPOBOK 00padaThIBAIOIIETO

IIPOU3BOJCTBA?

Kak ctpoutcs rpad maTepuaibHbIX CBsI3eH MEXy MOApPa3ICICHUIMU?

11.1.3. TunoBbie TeCTOBBIE 3aJaHHUS VISl TEKYLIET0 KOHTPOJIA

::Bompoc 1::Yem oTirdaercs puT™M MPOU3BOJCTBA OT TaKTa MPOU3BOJICTBA?

{

~PaBHBI MeX Ty CO00iA
~Put™m Gosbiie Takta
=00paTHas BeTUYMHA TaKTa
~Takt Gosnbie puT™Ma

}

::Bompoc 2::Ha3nauenue 3aTo4HOT0 yyacTtka?

{

~XpaHeHUEe UHCTPYMEHTA.

=3aTo4Ka UHCTPYMEHTA.

~XpaHeHue YepTekKeN NepeTaunBacMoro HHCTPYMEHT.
~KOHTpPOJIb UHCTPYMEHTA.

}

::Bompoc 3:: UeM oTiiyaeTcs MpOMEXKYTOUYHBIN CKIIA]] OT MEKOTIEPAIITMOHHOTO?

{

=Bpemenem xpaHeHus.
~MecToM pacronoKeHus.
~IInomanmio.
~Ha3naueHnuem.

}

::Bompoc 4:: Ot wero 3aBucut croco6 mogaun COX k crankam?

{

=Marepuaiia oopadaTeIBa€MOH JeTalu

=BHJIa TPAHCIIOPTHOTO CTPEJICTBA IS YTUITH3AINN
~THIa MPOU3BOICTBA

~Buga COX

¥

PernameHT npoBeneHus TEKylero KOHTPoJIs B popMe KOMIIbIOTEPHOI0 TECTHPOBAHUA
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KoJj-Bo 3amannii B 0anke
BONMPOCOB

Koxa-Bo 3aganuii, npeanb-
SIBJISIEMBIX CTY/IEHTY

Bpemst Ha TecTH-
poBaHHe, MHH.

He MeHee 90 WM yKa3pIBarOT
KOHKPETHOE KOJIMYECTBO Te-
CTOBBIX 3aJJaHUN

30

30

[TostHBI (OH OIEHOYHBIX CPEICTB ISl MPOBEACHUS IPOMEKYTOUYHOU aTTeCTallMK B opme
KOMITBIOTEPHOT'O TECTHPOBAHMs pa3MelleH B OaHKe BOMPOCOB JAHHOTO Kypca IUCHUIUIMHBI B

CIO e-Learning.

B Xoje moAroToBKM K TEKYIIEMY KOHTPOJIIO OOYYaroIIMMCS MPEIOCTABISICTCS BO3MOXK-
HOCTb IPOUTHU TECT caMOTPOBEPKHU. TecT At caMmompoBepkH 1o aucuuruinHe pasmenieH B CJ1O e-
Learning HI'TY B ¢cBOOOAHOM ISt CTYIEHTOB JOCTYIIE.
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YTBEPXAIO:
Hupekrop uncturyra UITTM

“ ” 2021 .

Juer aKTyaju3anuuun paﬁoqei’l nporpaMmmbl THCIUIIJINHBI
« »
MHIACKC 110 yqe6H0My Ij1any, HAaMMCHOBAHUC

JUIS IOATOTOBKU OaKaiaBpoB/ CIIEHUAINCTOB/ MarucTpoOB
Hampasnenue: {mudp — HazBaHue}
HamnpasieHHOCTB:
®dopma 00yueHus
I'on Hagasia MOATOTOBKH:

Kype

Cemectp

a) B pabouyro mporpamMmmy He BHOCsTCS u3MeHeHus. [Iporpamma akTtyanmusupoBaHa st 20 T.
Hayvaja IMoAroTOBKH.

0) B pabGouyio nporpaMmy BHOCSITCS CeAyIOIIHe N3MeHEeHus (yKa3aTh Ha KaKoW Troj Hayania moj-
TOTOBKH):

1) ;

3)
Pazpabotumuk (u):

(®UO, yueHas cTereHb, yueHOE 3BaHUE) « » 2021r.

Pabouas mporpamma nepecMoTpeHa u 0100peHa Ha 3aceTaHuu Kadeapbl TuOM
IIPOTOKOJI Ne or « 17» 12 2020r.

3aBenyromuii kageapoit

JIner akTyanuzanum NpUHAT HA XpaHeHHUe:

3aBenyrouuii Beimyckatouien kapeapoit MTO: « » 2021r.

Mertoanueckuii otaenr YMYVY: « » 2021r.
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