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[IporpaMmma gucuurmiuHbel «TexHomoruueckme pacu€Tbl B IPOU3BOJACTBE
IOBEJTUPHBIX HM3HENHi» cocTaBiieHa B cooTBeTcTBUU C TpeboBaHmsimMu ®PI'OC BO u
y4eOHBIM IUIAaHOM 10 HampaBileHH0 noarotoBku 29.03.04 «TexHosiorus
Xy/10KeCTBEHHOH 00paboTkH MaTepuajgoB» ©W  MOpoduiIro MOATrOTOBKH
«XyaoxecTBeHHOE MPOEKTHPOBaHMEe M HH(POBbIe TEXHOJOIHH B IOBEJIHPHOM
NPOMN3BOJCTBE).
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[Iporpamma aucuuiuinHbel «TexHonorudeckue pacué€rsl B NMPOU3BOJACTBE IOBEIHPHBIX
u3nenuin» mo HampaBieHUO 29.03.04 «TexHonorusi Xyao:kecTBeHHOH 00padoTkm
MaTepHaJioB» U MPOPUII0 MOArOTOBKH «XyAOKeCTBEHHOe NPOeKTHPOBaHHE H
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e ocBOeHUs TUCIUTIIIMHBI

K OCHOBHBIM 1IENIAIM OCBOCHHUS JUCHMUIUIMHBI «TE€XHOJOTMYECKUE pacyEéThl B
MIPOM3BOJICTBE FOBEIUPHBIX U3AECTUN» CIEAYET OTHECTH:

-opMUpOBaHUE 3HAHUN O COBPEMEHHBIX MPUHIIUITAX TPOCKTHUPOBAHMUS

TE€XHOJIOTHYECKOT0 MPOoIiecca U3TOTOBIEHUS XYT10KECTBEHHBIX U (PaCOHHBIX OTJIUBOK;

-MIOJIFCOTOBKY CTYJEHTOB K JEATEIIbHOCTH B COOTBETCTBUHU C KBAIU(PUKAITMOHHOMN
XapaKTepUCTUKON OakajiaBpa MO HaNpaBJCHHUIO, B TOM 4duciie (POPMUPOBAHUE YMEHUM
10 aHaJu3y BO3MOXHBIX JE(EKTOB W COBPEMEHHBIX METOJHMK IO HX KOHTPOJIIO H
MPEIYIPEKICHUIO.

-OCBOCHMIO TEXHOJOTMYECKUX PACUE€TOB, CBOMCTB MATEPHUANIOB, CBS3YIOIIUX H
TEXHOJIOTUH HA UX OCHOBE.

-UCIIOJIb30BAHUE  CTYACHTaMH  HMHQOPMAIMOHHBIX  TEXHOJOTHH  mpu
IIPOEKTUPOBAHUH TEXHOJIOIMYECKOTO MPOLECCA U3TOTOBJICHUS OTIMBOK.

1. Mecto mucunmiuabl B ctpykrype OOII 6akanaBpuara.

Jucuuninza «TexHoJoruueckrue pacyéTsl B IPOU3BOJCTBE FOBEJIMPHBIX

u3zenuin» oTHocutcs K 650ky b1.2 5]J1.6.1 «DnekTuBHBIC TUCITUTIITMHBIY.

N3ydenne MUCIUIUIMHBI Oa3upyeTcsl Ha 3HAHUAX, MOJTYYECHHBIX CTYIEHTAMU
MIPU OCBOCHHUH 00513aTEIbHBIX TUCIUILINH IPOrpaMMbl OaKkajiaBpuaTa, a TakxKe
JTUCITATIIINH

- TexHoJIOruU MPOU3BOJICTBA XY/I0KECTBEHHO-TIPOMBIIIIIICHHBIX 00BEKTOB,

- JIuTeliHble craBbl IJ1s1 XyA0KECTBEHHBIX U3IEIUN,

- CAIIP nig vHXEHEPHOTO aHAJIM3a U TPOU3BOACTBA XY10KECTBEHHO-
MPOMBIIIJIEHHBIX 00BEKTOB

- TexHonorus MIaBKM JUTEUHBIX CIUIABOB M IE€YM LEXOB XYJI0KECTBEHHOIO
JINTBA.

OcBoeHue [aHHOW AWCIUIUIMHBI HEOOXOAMMO IS BBIMOJIHEHUS KYypPCOBOTO
MIPOEKTUPOBAHUS.

3. Komnerennumn oOyuarwmerocsi, (popMupyemMbie B pe3ybTaTe OCBOECHUS
AUCHUNIHHBI:

[lepedyeHb TUTAHUPYEMBIX PE3YJIBTATOB OOYYEHHs] MO JUCHUIUIMHE (MOJIYIIO),
COOTHECEHHbIE C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHS 00pa30BaTeIbHOU
IPOrPaMMBlI.

B pesynbrare 0CBOSHHSI TUCIMILIMHEI (MOIyJsl) Y 00yJaromuxcs GOpMUPYIOTCS
CIIEAYIOIME KOMIIETEHIIMM M JOJKHBI OBITh JOCTUTHYTHI CIEIYIOIIME PE3YJIbTaThl
oOyueHus Kak 3tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMIIETEHIINN:

B pe3yabTare ocBOeHus

Kon o0pa3oBaTeIbHOM
IlepeuyeHb MJIAHUPYEMBIX Pe3yJIbTATOB
KOMIIETEeHI] NPOrpaMMmblI
. o0y4eHHs 110 AMCHHUILIHHE
1071 00y4aroImuiics 10/1KeH

00J12a1aThH




[1K-6

CrnocobeH K pa3zpaboTke
TEXHUYECCKH
000CHOBaHHBIX HOPM
BpeMeHH (BBIPAOOTKH),
JTUHEHHBIX U CETEBBIX
rpa¢ukoB, 0TpaboTKa
KOHCTPYKLMU U3IETUN
Ha TEXHOJIOTUYHOCTb,
pacder HOpMaTUBOB
MaTepHaIbHBIX 3aTpar,
SKOHOMHUYECKOU

s exTuBHOCTH
MPOEKTUPYEMBIX
TEXHOJIOTUIECKUX
IPOIIECCOB

3HATD:
OCHOBBI TPOCKTUPOBAHUS TEXHOIOTUYECKHUX
MIPOIIECCOB MU3TOTOBJICHUS OTJIMBOK U
TEXHOJIOTHYECKUX pacyETOB, 3aKOHOMEPHOCTH
(dbopMHpOBaHUS OTIMBOK U UX 1€(EKTOB.

YMeTh:

KBUTU(DUIIUPOBAHHO TPUMEHSTH METOJIBI U
CpelICTBa aBTOMATH3UPOBAHHOTO MTPOCKTUPOBAHUS
TSt pa3pabOTKU TEXHOJIOTUYECKON OCHACTKHU U
MIPOIIECCOB M3TOTOBJICHUS OTJIMBOK.

BJIA/IETh

BJIaJIETh MAKETOM IPUKIAIHbIX Tporpamm TOTII,
I'OCT P 53464-2009, 'OCT P53465-20009.
HaBpikamMu KOMITBIOTEPHOTO MPOEKTUPOBAHUS,
JUTS BBITIOJTHEHUS KYPCOBOT'O MPOEKTA.

[1K-4

CnocobeH K pa3zpaboTke
TEXHOJIOTUIECKUX
IPOIIECCOB
IPOM3BOJICTBA
XYOOXKCCTBCHHO-
IPOMBITIIIICHHBIX
00BEKTOB

3HATh:

OCHOBBI MPOEKTHUPOBAHUS TEXHOJIOTMYECKOTO
rpoiiecca U3roToBJIEHUS OTJIMBOK.

yMeThb:

MPUMEHSTh TEOPETUUECKHE METO/IbI
MIPOEKTUPOBAHUS MPU aHAJIM3€ MIPUYKUH Opaka.
BJIA/IETh:

METOJIaMU POEKTUPOBAHMSI TEXHOJIOTHYECKOTO
MPOIIeCcCa, BBITIOIHATH HEOOXOTUMBIC
TEXHOJIOTUYECKHE pacueThl, 00eCIeUNBAIOIINX
MOJTy4eHUE KaYeCTBEHHBIX OTJIUBOK.

4.CTpPyKTYypa ¥ co/iep:KaHue TUCUUIIIHMHBI

4.1. OOmas TpyJOEeMKOCTh AWCHUIUIMHBI (mpuioxkeHue 1) cocrasiasier 7
3a4eTHbIX emuHun (252 akagemuueckux dyaca), 36uacoB - jekuuu, 90 yacos-
1a00paTOpHO-TIPaKTHUECKUE 3aHATHS, 126 4acoB - caMOCTOsTeNIbHAs PadoTa.

5- cemecTp - jekuuu - 18yac, mabopaTOpHO - MpPaKTHYECKUE 3aHATHUS - D4dac,

3amuTa JabopaTopHbIX paboT PopMa KOHTPOJIA - 3a4eT.

6-cemectp nekmum - 18uac, mabopaTopHO - MpaKTUYECKHWE 3aHATHS - 3J6uac,

3aluTa J1a0OpaTOpHBIX PpaldoT, 3alUTa KypCOBOTO IPOEKTA.

OK3aMCH.

dopma KOHTPOJISA -

4.2. CTPyKTypa H coAep:KaHHe AUCHUIIMHBbI «TexHoJiornyeckue pacyéTsbl B

NMPOU3BOICTBE IOBEJTUPHBIX U3/1eJIHil»

®opMOBOYHBIE MATePHAJIbI, PU3NKO-MEXaHUYECKHE CBOMCTBA MAaTEPUATIOB.
-KBaplIEBbIE NIECKH, CBA3YIOLIME MATEPHUAIIbl, TEXHOJIOTUN HA UX OCHOBE.
-KOHTPOJIb CBOMCTB MAaTEpHUaJIOB B JMUTEUHOM NPOou3BOACTBE. DOpMOBOUHBIE U
CTEP>KHEBBIE CMECH.

- pacyeT OCBEeXKEHH (POPMOBOYHOMN MECUYAHO-TITMHUCTON CMECH.

-MeXaHu3M 00pa30BaHUsl KIIpUrapa».
IIpoekTHpOBaHNE TEXHOJOTHYECKOT0 MPOIECCA H3TOTOBJIEHHS OTJINBOK.
-BBIOOp pPAIMOHAIBHOM IUIOCKOCTH pa3beMa OTVIMBKU (Ha MpuMepax) U 000CHOBaHHE

BBIOOPA,



- ompejiesieHre 0a3 MexaHn4eckoi 00padboTku (Ha mpuMepax),

-Onpe/IeJIeHNe TOYHOCTHBIX MApaMETPOB OTJIMBKH M COOTBETCTBYIOIIUX UM JIOIYCKOB U
MPUITYCKOB Ha MexaHu4eckyto 0opadotky mo 'OCT P 53464-2000r.

- OomnpejeneHrne JTUTeHHBIX YKIOHOB sl moBepxHocTer oTimBoK 1o ['OCT P 53465-
2009r

- pa3MelleHue MoJIeNel Ha MOJAENBHBIX IUIUTaX C y4E€TOM TPACCHPOBKU JTUTHHUKOBOU
CHUCTEMBbI, pa3METKa MOJIeJIeil Ha MIUTaxX, pacueT KOJIMYECTBAa MOJECH Ha MOJEIIbHBIX
TN Tax,

-OIPECIICHUE CIOXKHOCTH OTJIMBKU MO KOHCTPYKTHUBHO-TEXHOJIOTMYECKUM MapaMeTpam
JIMTON JeTalu,

-KOHCTPYMPOBAHHE 3HAKOB CTEPKHEN JJIs OTIOYHON U 0€30M0YHO0I OPMOBKH,

- pacueT METAIFIOEMKOCTH Pa3JIMBOYHBIX KOBILIEH

- pacdeT KOJMYECTBA PA3JIMBOYHBIX KOBIIEH M aBTOMATHU3UPOBAHHBIX YCTPOWCTB AJIs
3auBKU HA ADJI,

Pa3paboTka uepTexkedl OTJIMBKH, MOJEIBHOTO KOMIUJIEKTa, TEXHOJIOTUU JHUTEHHON
(bopMBl, CTEP>KHEBOTO AIIMKA JIJISl YCIOBUN ChIPOM NECYaHO- TIMHUCTON (hOPMBI.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3iaUYHBIX BHUJAOB 3aHATHH MpeaycCMaTpUBAETCA IIMPOKOE
UCIOJIb30BaHNE B yUeOHOM IPOLIECCEe aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MpoBeneHUs
3aHATH (Ipu pa30ope KOHKPETHBIX CHUTYallWid, MPOCMOTpPa BUACOMATEPUAIIOB IIO
OMpENIEJICHHBIM TEMaM, UX MOCJIEAYIOIMNA aHaIW3 U OOCYXKIEHHUE MU Tp.) C LEJbIo
dbopMHpoOBaHUs U Pa3BUTHS PO(HECCUOHATBHBIX HABBIKOB 00YYaIOIIUXCS.

JlaGoparopHble paboTbl mpoBoasTcs B ayauTopuun aB2110 wu B mabGopatopuu
CAIIP aB1511 (Obyuenue u pabora ¢ nmakerom npukiaaHbix nporpamm TOTII 2A).

Ocoboe BHMMaHuE  yAENSETCS MPUBUTUIO HABBIKOB CaAMOCTOSITEIIbHOCTH
BBITIOJIHEHUSI TEXHOJIOTMUECKUX PAacyeTOB, MCIOJb30BAHUIO UX B JalbHEUIIEM IpHU
BBITIOJIHEHUH B KYPCOBOM MTPOECKTUPOBAHUH.

KypcoBoe mnpoekTtupoBaHue SBISETCS HMHTETPAIIbHOM OLIEHKOH, IMOTYyYeHHbBIX
CTYACHTAMH 3HAaHMM 1O TEXHOJOTMYECKHM JTUCIUIUIMHAM, MPOBEPKOM yMEHUS
CaMOCTOATENLHO OCYIIECTBIISITH IPOEKTHBIE PAOOTHI.

KypcoBoMy MNpOeKTHUpOBAaHMIO MPEALIECTBYIOT NPAKTUYECKHE 3aHATHS,  Ha
KOTOPBIX CTYACHTHI Ha pabO4YMX dYepTexax OTIMBOK, CAMOCTOSTEIHHO BBITOJIHSIOT
«TEXHOJIOTHYECKYI0 MpopaboTKy». I[lpakThyeckn OCBaMBAaIOT METOJAUKY Ha3HAuYCHUS
4epHOBBIX 0a3 MexaHMUeCcKol 00pabOTKHU, U3y4YalOT CTPYKTYPY
I'OCT P53464-2009r. u npuoOpetaroT HaBbIKM mpakTuueckoit padotel ¢ ['OCT P.
P53464-2009r u I'OCT 3212-92.

CTyneHTbl, Ha JIBYX KOIHUAX YEPTEKEW JUTHIX JIeTajei, BBINOJHAIOT YepTEx
OTJIMBKA U TEXHOJIOTHIO JTUTEHHON (POPMBI, C UCIIOJIB30BAaHUEM IIBETHBIX KapaHalien
(cuHMIA A7 3HAKOB CTEp)KHEH, KPAacHBIM st 0003HAYEHUsS IUIOCKOCTH pa3beMa M
IPHUITYCKOB Ha MEXaHUYECKYI0 00paboTKYy).

CryneHTbl 0OOCHOBBIBAIOT BapHaHT BBIOOpaA TOJIOKEHUS OTJIMBKU B (dopMmMe U
IUIOCKOCTH Pa3beMa, UCIOJIb3YIOT METOAMKY KOHCTPYMPOBAHHUSI 3HAKOB CTEPIKHEU C
ucnons3oBanueM ['OCT 3212-92. nns BeIOpaHHOIO BapHaHTa OMNPEIEISIOT MPUITYCKU
HA MEXaHUYECKYI0 00paboTKy.

VY nenbHBIA BeC 3aHATUNA, TPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, COCTABISET HE



meHee 20% ot aynutopHbsix 3aHsaTHI. B paznen «CamocrositenbHas paboTa CTyASHTOB)
BKJIIOYAETCS. Pa3MEIIEHUE B KOHCIEKTE JEKIMH pa3IaTOYyHOIO WIIIOCTPATUBHOIO
Marepuana, OOCYXAEHHOTO MpU MPOBEACHUM ayAUTOPHBIX 3aHSTHM; MOArOTOBKA
K KOHTPOJBHBIM  palboTaM;  BBIIOJHCHWUE  WHIWBHIYAIBHBIX  3aJaHUM 110
pacuétHo-rpaduuecKuM padoTam.

B mnpouecce u3ydeHus IUCHUIUIMHBI MOTYT TPUMEHSITHCA JIUCTAHIIMOHHBIC
oOpazoBarenbHble TexHONoruu. Cepuika Ha DOP

https://online.mospolytech.ru/course/view.php?id=4813

6.0ueHouHble  cpeacTBa A8 TeKyllero  KOHTPOJsSI  yCIeBaeMOCTH,
NPOMEKYTOYHOH aTTecTALMU 10 MTOraM OCBOCHHMS JMCHMILIMHBI M y4eOHO-
MeTouYecKoe odecrieueHue caMOCTOSATEIbHOI padoThI CTY/IEHTOB
JUIs KOHTPOJS TEKYIIEro YCBOCHHUS JUCHMIUIMHBI TMPEAYCMOTPEHBI OINPOCHI
CTYICHTOB Tiepes JIeKIuel, Ha Ja0OopaTOpHO-TPAKTUUECKUX 3aHIATHAX. (3aluTa
poTOK0JI0B JIlabopaTtopHBIX padboT)
(ITpuobpetenne HaBbikoB pabotel ¢ ['OCT P 53464, T'OCT P 53465, TOCT
3212, BeIOOp YEpHOBBIX 0a3 MeXaHHYECKOH 00pabOTKM W Ap.). BeimonHeHwe 3ThX
pabor sBisieTcst JOmMyckoM K 9k3ameHy. Conep)kaHue J1abOpaTOpHBIX  padboT
NPUBEICHBI B MPUJIOKEHUH 2, BAPUAHTHI TECTOB MpuBeAeHBI B Y MK AMCIUIIITHHBL
B npomecce o00ydeHUS HUCHONB3YIOTCSA CJIEAYIOUIME OLIEHOYHbIE (HOPMBI
CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB BKJIIOYAIOIIEH 3alUTy «TEeXHOJOTHYeCKOM
NPopadoTKM»:
CxeMa yepTeka OTVIMBKU C IJIOCKOCTBIO pa3bema; Nel;
- (st 3a1aHHOM OTIIMBKY) - CKOHCTPYHPOBATH JINTHUKOBYIO CHCTEMY.
-Cxema yeprexa JUTEMHON (OpMBI € TIOJIBOJOM JINTHUKOBOM cucTeMbl NeZ;
TOTJI-2A
- Pacuet npunyckoB 111 2-X noBepxHocTel ¢ ucnoiabzoBanuem TOTIT Ne3;
3amuTa JabopaTOpHBIX paboT mo pasaeny «DOpMOBOYHBIE MaTepUabl», a TaKKe
BeimosiHeHNe «Tecra» mo pasgeny «®DopmoBouHble MaTepuansly (35 BOmpocoB) -
IPOMEXYTOUHasl arTecTanus B (opme 3auera. B Hauvane 1mecToro ceMecTpa BbLIAETCS
TEXHUYECKOE 3a/laHH€ Ha BBIIIOJHEHUE KypCOBOIO IIPOEKTa Ha pa3paboTKy
TEXHOJIOTMYECKOT0 TpoIlecca H3TOTOBJICHHS MPEAJIOKEHHOW OTIMBKM B IIE€CUAHBIC
(bopMBI.
Cocrasinsercs rpaduK BBIIOJIHEHUS KYpCOBOI'O IIPOEKTa MO JUCUUIUIMHE, CPOKU
BBITIOJIHEHUSI €70 Pa3/IEIOB KOHTPOJIUPYIOTCH.

6.1. ®OH/ OLIEHOYHBIX CPECTB, /JIs MPOBeJIeHUs NPOMEKYTOUHOI aTTecTAlMU
o0y4aromuxcs 1o AMCUMILINHE

6.1. Ilepeyenb KOMIETEHIMH C YKa3aHUEM I3TaloB UX (HOPMHUPOBAHMS B TMPOIECCE
OCBOEHHMS 00pa30BaTEIbLHON MPOTPAMMBI.
B pe3ynpTaTe 0OCBOSHUS TUCHUIUIMHBI (POPMUPYIOTCS CIETYIOIINE KOMITETECHIINH

Kon B pe3yabTaTe ocBOeHUs 00pa30BaTEIbLHOM MPOrPaMMbI
KOMIIETEHIIUH 00y4arIIMCcs T0/KEeH 00,121aTh
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[1K-6 CrniocobeH Kk pa3paboTke TEXHUYECKH 0OOCHOBAaHHBIX HOPM BpPEMEHH

(BBIpaOOTKM), IMHEHHBIX U CETEBBIX TPaPUKOB, OTPAOOTKA KOHCTPYKIIHIA

U3JIENINI Ha TEXHOJIOTHYHOCTh, pacyeT HOPMaTUBOB MaTepHaIbHBIX
3aTpar, 3KOHOMUYECKOH 3()(PEeKTUBHOCTH POESKTUPYEMBIX
TEXHOJIOTNYECKUX MPOLIECCOB

[1IK-4 CrniocobeH K pa3paboTKe TEXHOJIOTHYECKUX MPOLIECCOB MPOU3BOCTBA

XYAOXKCCTBCHHO-ITPOMBIIIJICHHBIX 00BEKTOB

B IIpoHecce OCBOCHUA O6paBOBaT€HBHOﬁ IIporpaMmabI JaHHBIC
KOMIICTCHIIMKM, B TOM 4YHUCIC HX OTACIBbHBIC KOMIIOHCHTHI, (i)OpMI/Ipy}OTCSI
II03TAaITHO B Xo0ae OCBOCHMU CTyACHTaMH pa3aciioB JUCIHUITIINHBI

«TexHosmornueckne pacu€rbl B IPOU3BOICTBE IOBEIUPHBIX U3ICIIANY.

6.1.2. Onucanue noka3zareJieid 1 KpUTepHeB OLlEHMBAHMSI

KOMIIeTeHIUi1, JOPMHUPYEMBbIX 10 HTOraM OCBOEHMS IMCUMILVINHBI, ONIMCAHUE
IIKAJI OLlCHUBaHUS.

Ilokazarenem

OLICHUBAHU A

KOMIIETEHITUI

Ha

Pa3INYIHbIX

oTallax ux

(GOpMHUPOBaHUS SBIISETCS JIOCTMDKCHHE OOYYaIONIMMUCS IUIAHUPYEMBIX PE3yJIbTaTOB
0oOy4eHUS IO TUCITUTIIINHE.

IIK-6 Cnoco0eH K pa3padoTKe TEXHHYECKH 000CHOBAHHBIX HOPM BpeMeHH (BHIPA0OTKH),
VIMHEMHBIX U ceTeBbIX TPAaQUKOB, 0TPA0OTKA KOHCTPYKUMH U3/1eJMi HA TEXHOJOTHYHOCTD, pacyeT
HOPMAaTHBOB MAaTEPUAJbHBIX 3aTPAT, IKOHOMHYECKOH I(PPeKTUBHOCTH MPOEKTHUPYEMbIX
TeXHOJIOTHYEeCKHX MPOoLeccoB

Ilokxa3arenn Kpurepun oneHuBanust
2 3 4 5
3Hab: OO0yuarommiics O6yuaromuiics OGyuarommiics OGyuarommiics
OCHOBBI NIEeMOHCTPUPYET  |[IEMOHCTPUPYET JIEMOHCTPUDYET | IEMOHCTPHpYeT
[IPOCKTUPOBAHUA [IOJIHOE OTCYTCTBHE HEMOJIHOE YACTHUHOE HOJHOE
TCXHOTIOTIHICCKIX OCHOB COOTBETCTBHC OTCYTCTBHE COOTBETCTBHUE
IponeccoB [MPOEKTUPOBAHUS  (OCHOBBI OCHOB 3HAHUH:  OCHOB
U3rOTOBJICHHA TE€XHOJOTMYECKHUX [IPOCKTUPOBAaHUSA | IPOEKTUPOBAHUS | IPOEKTUPOBAHUS
OTJIMBOK 1 [POLIECCOB TEXHOJOTHYECKUX | TEXHOJOTHYECKUX | TEXHOIOTHYECKUX
TEXHOJOTUYECKIX H3rOTOBJICHISI IPOLIECCOB MPOIIECCOB IIPOLIECCOB
[pacuéTos, OTIIMBOK H  [M3rOTOBICHHS U3TOTOBJICHUS W3TOTOBJICHUS
3aKOHOMCPHOCTH TEXHOJOINYECKUX |OTIMBOK u | OTHBH OTIMBOK u
bopmupoBanms pacuEToB, TexHomOrMuecKkux | TEXHOMOTMHIECKHX | TEXHONOTHYECKHX
OTJIMBOK H HX 3aKOHOMEPHOCTH  [pacuéToB, pactcetos, pacteTos,
3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH
e eKTOB (bopMHupOBaHUS 3aKOHOMEPHOCTH
dopmupoBaHus ¢dbopmupoBaHus
[PaCCMOTPCHHBIX B OTIIMBOK H WX (QOPMHUPOBAHHS OTIHBOK 1 OTIHBOK ¥ WX
pasgenax 1,2 u 3 neeKxToB OTIMBOK W ux medexTon nedexTon
WX 1eQEKTOB, CBOGOIHO
00 ydJaromuiics OIEpUPYET
VCIIBITHIBACT MPUOOPETEHHBIMU
3HAYUTEIbHbIE 3HAHUSIMH.




3aTpyIHEHUS
[pU ONEPUPOBAHUH
BHAHUSMH TIPU

MX IepeHoce Ha
HOBBIE CUTYalUU.

yMeEThb: OObyuarommiics OO0yyarormmiics OO0yyarormmiics OObyuaromumiics
KBamudunuposan HE yMeeT WM B | JIEMOHCTPUPYET | AEMOHCTPUPYET | AEMOHCTPUPYET
HO IPAMEHATS HEI0CTaTOYHOU HETIOJIHOE YaCTUYHOE MOJTHOE
METOJIBI ¥ CPEICTBA CTETIEHH  YMEET: | COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
ABTOMATH3HPOBAHH MPUMECHSITh CJIGI[yIE)I.J_II/IX CJIGI[yIE)I.J_II/IX CJIe,Z[yI(jl._I_II/IX
oro METO/IbI U | YMEHHIA: YMEHHIA: YMEHHUIA:
HPOCKTHPOBAHMS cpeacTaa [IpumMeHATH [IpumMeHATH IIpumeHsTH
115 pa3paboTKy aBTOMATHU3HPOBAH | METOJIbI U METOJIbI U METO/IbI u
TeXHOTOIMYCCKOI HOTO cpeacTBa cpeacTBa cpeacTsa
OCHACTKH I MPOEKTUPOBAHUS | aBTOMATHU3WPOBA | aBTOMAaTHU3HPOBAH | aBTOMAaTU3UPOBA
HpOTIECCOB TUTST pa3pa60TK£4 HHOTO HOTO HHOTO
N — TEXHOJIOTUYECKON | MPOEKTUPOBAHUS | TPOEKTUPOBAHUS | IPOEKTUPOBAHUS
OTITHBOK OCHACTKH U | 18 pa3paboTKu | o pa3paboTku | o pa3pa60TK1/£
PACCMOTPCHHBIX B MIPOLIECCOB TEXHOJIOTUYECKOMN | TEXHOJIOTUYECKOM | TEXHOIOTMYECKOI
pasnenax 1,2 u 3 M3TOTOBJICHUS OCHACTKH OCHACTKH U OCHACTKH u
OTJIUBOK MIPOLIECCOB MIPOLIECCOB
U3TOTOBIICHHS W3TOTOBJICHUS
OTJIUBOK, IO OTJIUBOK;
pany CBo06o1HO
MoKa3areyieil, Ho | omepupyer
JIOITYCKaeT pUOOPETEHHBIM
HE3HAYUTeNbHbIE | HaBbIKAMU U
OIINOKH, YMEHUSIMU,
HETOYHOCTH, MPUMEHSIET UX B
3aTpyaIHEHUS CUTYaIUSIX
MIpH, MEPEHOCE MOBBIILICHHOM
YMEHUI Ha CJIOKHOCTH.
HOBBIE,
HECTaH/IaPTHHIE
CUTYaIluU.
BJIA€Th: OO6yuaromuiics OOGyuarommiics Bianeer Bianeer
Bnaners makerom HE BJaJieeT WM B | BIAJEET MPUKIIaTHBIMU MPUKJIaIHBIMU
MIPUKITATHBIX HEJ0CTATOYHOM MPUKIIaTHBIMH nmporpaMMamMu porpaMMaMu
nporpamm TOTIJI- CTENEHU BIAJCET | MporpaMmmamMu TOTIJI-2A, TOTII-2A,
2A,T'OCT P 53464- | npukiagHbIMu TOTII-2A, HaBEIKAMH HaBBIKAMH
2009,'OCT P porpaMMaMu HaBBIKAMH KOMITBIOTEPHOTO | KOMITBIOTEPHOTO
53465-2009. TOTIJI-2A, KOMITBIOTEPHOT | IPOEKTHPOBAHUS. | IPOESKTUPOBAHUS
Hagbikamu HaBbIKAMH 0 Hagbiku CBob6o1HO
KOMITBIOTEPHOTO KOMIIBIOTEPHOTO | IPOEKTUPOBAHU | OCBOEHBI, HO MIPUMEHSIET
MPOEKTUPOBAHHUS MPOSKTUPOBAHHS. | 51 B HEMIOJHOM JIOTTYCKAIOTCS MOJIy4YEeHHBIE
JUTSI BBITIOJTHEHUSI o0Beme, HE3HAYUTENIbHBIC | HABBIKU B
KYpCOBOTO MPOEKTa JIOITYCKAIOTCS OILINOKH, CUTYaIUIX
PacCMOTPEHHBIX B 3HAYUTEIbHBIE HETOYHOCTH, MOBBIIIIEHHON
pa3nenax 1,2 u 3 OILINOKH, 3aTPYQHECHMS IPU | CJIOKHOCTH.
MIPOSIBIISIETCS AHATUTUYECKUX
HEJOCTAaTOYHOC | ONepalusx,

Th BJIaACHUA

niepeHoce




HaBbIKaMHU II0
paay
MOKAa3aTeNeH.
OOGyuarommiics
UCIIBITHIBACT
3HAYHUTEIIbHbIC
3aTPYyAHCHU A
npu
IMPUMCHCHUU
HaBBIKOB B
HOBBIX
CUTYaIHsX.

YMEHUH Ha
HOBBIE,
HECTaHJapTHbIC
CUTYaluH.

IIK-4 CnocobeH k pa3padoTke TEXHOJOIMUYECKHUX MPOIECCOB MPOU3BOICTBA XY/10KECTBEHHO-
NPOMBINLIEHHBIX 00bEeKTOB

Kpurepun oueHuBanus

IToxa3arenn 5 3 2 c
3HATh: OOyuarommiics OOyuatommiics | OOyuaromuiics OOyuarommiics
OCHOBBI JEMOHCTPUPYET JEMOHCTPUPYET | IEMOHCTPUPYET JEMOHCTPUPYET
IIPOEKTUPOBAHMUS MTOJTHOE HEIOJIHOE YaCTUYHOE IIOJIHOE
TE€XHOJIOTMYECKOTO | OTCYTCTBUE WJIHA | COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
mporuecca HEJOCTATOYHOE CIEYIOIIUX CIIEYIOIINX CJIEYIOINX
U3TOTOBJICHUSA COOTBETCTBUE 3HAaHMI: OCHOBBI | 3HAHUI OCHOBBI 3HAaHUI: OCHOBBI
OTJIMBOK pac- CJIEIYFOLIUX MIPOEKTUPOBAHUS | MPOCKTUPOBAHUS | IPOEKTUPOBAHUS
CMOTPEHHBIX B 3HAHUWA: OCHOBBI | TEXHOJOTUYECKOT | TEXHOJIOTHUYECKOT | TEXHOJIOTHYECKO
paznenax 1,2 u 3 MIPOEKTUPOBAHUA | O IMpouecca 0 mpouecca ro nporuecca

TEXHOJIOTUYECKOT | MU3TOTOBJICHUS U3TOTOBJICHUS U3TOTOBJICHUS
0 mporecca OTJIMBOK. OTJINBOK OTJINBOK.
W3TOTOBJIEHUS JHomnyckaet u okcrryatanuu; | CBoOOIHO
OTJINBOK. 3HAYNUTEIIbHbIE - OCHOBHBIX Onepupyer
OLINOKH, cBsizel pUOOPETEHHBIM U
MPOSIBIISIIOTCS TEXHOJIOTMYECKUX | 3HAHUSAMH.
HEJ0YETHI 110 nporeccax
pany W3TOTOBJICHUS
rmokasareJiei, OTJHUBOK, HO
oOyyJaroruics JIOTTYCKaIOTCS
UCIIBITHIBAET HE3HAYUTEIIbHbIC
3HAYNUTEIIbHbIE OILINOKH,
3aTpyJHEHUS IPU | HETOYHOCTH,
UX TepeHoce 3aTpyIHEHUS
Ha HOBbIE npu
CUTYyAaLNH. AHAJTUTUYECKUX
ornepanusx.
yMeTh: Obyuaromuiics OO6yuaromuiicst OO6yuarommuiicst OO6yuaromuiics
[IpumensTH JEMOHCTPUPYET JEMOHCTPUPYET | IEMOHCTPUPYET JEMOHCTPUPYET
TEOPETUUECKHE IIOJTHOE HEIOJIHOE YaCTHUYHOE MIOJIHOE
METO/IBI OTCYTCTBHE WJIHM | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
MIPOEKTUPOBAHUS HEZ0CTaTOYHOE CIIEYIOIINX CIEYIOIIUX CJIEIYFOLIUX
IIPY aHAJIN3e COOTBETCTBHE 3HAHMM: 3HAHMM: 3HAHMM:
MIPUYYH CIEAYIOIINX [IpumeHATH [IpumMeHATH [Ipumensars
oOpa3oBaHus Opaka | 3HaAHUM: TEOPETUYECKHE TEOPETUYECKUE TEOPETHYECKUE
10 PEKOMEH AT ITpumenATH METO/IBI METO/IbI METOBI
pacCMOTpEHHBIE B TEOPETUYECKHE IIPOEKTUPOBAHMSI | IPOEKTUPOBAHUS | IPOEKTUPOBAHUS




pasnenax 1,2 u 3 METO/bI IIPU aHAJIN3e IIPU aHAJIN3e pu aHanuse
MPOCKTUPOBAHUSA | IPUUUH MPUYXH MPUYUH
npu aHanu3e | oOpa3oBaHUs o0OpazoBaHUs oOpazoBaHHs
MPUIHH Opaka. Opaka Opaka. CB0OOHO
o0pa3oBaHUs Jomnyckarorcs Jomyckarorcs omnepupyer
Opaka 3HAUYMUTENIbHbIC HE3HAYUTENbHbIE | IPUOOPETEHHBIM U
OILIMOKH, OIIMOKHY, 3HAHUSIMU.
MPOSIBIISIETCS HETOYHOCTH,
HEJOCTATOYHOCTh | 3aTPYAHEHUS IPU
3HaHHUH, MO AHATMTUYECKHUX
pany orepanusx.
roKa3areiiei,
oOyuaromuiics
UCTIBITHIBACT
3HAYUTENIbHbBIE
3aTpyAHEHUS TPU
ONEepUPOBAHUU
3HAHUAMU TIPU
uX IepeHoce Ha
HOBBIE CUTYaIUU.
BJIA/IETh: OOyuarommiics OO0yyarormmiics OO0yyvarormmiics OObyuaromuiics
Teopernueckumu J€MOHCTPUPYET JEMOHCTPUPYET | IEMOHCTPUPYET JE€MOHCTPUPYET
MeTOoaMH1 IIOJIHOE HEIOJIHOE YaCTHUYHOE MOJTHOE
IPOEKTUPOBAHUS OTCYTCTBHE WJIH | COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE
TEXHOJIOTHYECKOI0 | HEOCTATOYHOE CIIEYIOIINX CIEIYIOLIUX CJIeIYIOLIUX
npouecca, COOTBETCTBHUE 3HAHUM: 3HAHUM: 3HAHUMU:
BBITIOJIHATH CIEAYIOIINX Teopernueckumu | Teopernueckumu | TeopeTnueckumu
HE00XO0IUMBbIE 3HAHMMA: MeTOoaMH1 MeTOoaMHI MEeTOoAaMHU
TE€XHOJIOTUYECKHE TeopeTnyeckUMH | TPOESKTUPOBAHUS | TPOCKTUPOBAHUSL | TPOCKTUPOBAHUS
pacyeTsl, MeTOJIaMHU TEXHOJIOTHYECKOT | TEXHOJIOTUYECKOT | TEXHOJIOTHYECKO
o0ecnevynBaroIux MIPOCKTUPOBAHUS | O Mpolecca, 0 Ipolecca, ro mporecca,
MoJIy4yeHue TEXHOJIOTUYECKOT | BBIIOJIHSTh BBITMOJIHATH BBITIOJTHSATh
KaueCTBEHHBIX 0 Ipolecca, HE00XO/IUMBIE HE00XO/IUMBIE HE0OXOTUMBIE
OTJIUBOK. BBITIOJTHSATh TEXHOJIOTUYECKHE | TEXHOJIOTUYECKU | TEXHOJIOTHMUYECKU €
paccMOTpeHHbIE B HE0OXO0TUMBIE pac 4ersl, € pacueThl, pacyersl,
pazmenax 1,2 u 3 TEXHOJIOTHYECKHE | 00ECIIEUNBAOIIN | 00ECIIEUMBAIONIA | O0ECIIEUNBAOIIN X
pacyersl, X TIOJIy4Y€HHUE X TIOJIy4Y€HHUE MIOJIy4EHUE
0o0ecreurBaIIy | KaueCTBEHHBIX KauyeCTBEHHBIX KaueCTBEHHBIX
X TIOJTy4€HUe oTiiuBOK. [1o OTJIUBOK. OTJIUBOK.
KaueCTBEHHBIX pany CBob6o1HO
OTJIUBOK. noKazaTeJei, OIepupyeT
oOyyJaronuics MPUOOPETEHHBIM U
UCIIBITHIBACT 3HAHUSIMH.
3HAYUTEJIbHbBIE
3aTpyAHEHUS TPU
ONEepUPOBAHUU

3HAaHUSIMH TIPH UX
nepeHoce Ha
HOBBIC CUTYaIHH.

HIkanbl oueHMBaHKS PE3yJAbTATOB MPOMEKYTOUYHOM ATTECTALUMM M UX ONIMCAHMeE




dopma NIPOMEKYTOYHOM aTTECTAUMN B IIATOM CeMecTpe: 3a4eT.
[IpomexxyTounast arrtectanus oOydvarouuxcsi B (popme 3aué€ra MpPOBOAUTCS
[0 pe3ysibTaTaM BBIMOJHEHHs] BCEX BHUIOB Y4eOHOH palOThI, MPEAyCMOTPEHHBIX
yu4eOHBIM IUJIAaHOM TIO0  JAaHHOM  AucCHMIUIMHE  (MOAYJI0), TpU  3TOM
YUHUTBIBAIOTCS  PE3YyJbTAaThl TEKYLIErO KOHTPOJS YCHEBAEMOCTH B TEUYEHUE
cemectpa. OlLlEHKa CTENEHH JOCTHXKEHUS OOy4YaoIIMMHUCS  I[JIAHUPYEMbIX
pe3yJabTaToOB oOydeHus 1o JTCHIUTUTHE (MOmynI0)  TIPOBOAMTCS
IperoiaBaTesieM, BEAYIIMM 3aHSATHA 1O AWCHUIUIMHE (MOIYJI0) METOJI0M
JKCnepTHOM  oueHku. [lo  wuToraMm  mPOMEXYTOYHOM  arrecTaluud IO
TUCHUIUIMHE (MOJYJII0) BHICTABIISIETCS OLIEHKA «3aUTEHO» WIIN «HE 3aYTEHOY.

HIxana
OlleHUBaHUSA

Onucanune

Beimonnensl Bce BuAbl y4eOHOW pabOThHI, MPEIYCMOTPEHHBIE Y4eOHBIM
wiaHoM. CTyAEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI, HaBBIKOB
NPUBEJCHHBIM B TaOMUIaxX IOKa3aTelied, omnepupyer MNpHOOPETEeHHBIMU
3aureHo 3HAHUSIMH, YMEHUSIMH, HaBbIKAMH, IPUMEHSAET X B CUTYAIlUSIX MOBBIIICHHON
cnoxkHoctu. IIpu 3TOM MOryT OBITH AONYIIEHBI HE3HAYUTEIbHbBIE OLIMOKH,
HETOYHOCTH, 3aTPYAHEHUS MPU aHATUTUYECKUX OIEpalusiX, IepeHoce 3HaHUN
¥ YMEHMI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAIIUH.

He BbimonneH oauH uiau 6osee BUAOB y4eOHOW pabOTHI, MPEIyCMOTPEHHBIX
y4eOHbIM TaHoM. CTYEHT JeMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHNUH,
YMEHUH, HaBBIKOB, NPHUBEIECHHBIM B TaOJMIaX IOKa3aTeNel, IOIyCKaroTCs
3HAUUTEIbHBIC OMIMOKH, MPOSBISIETCS OTCYTCTBHE 3HAHWH, YMEHH, HABBIKOB
M0 psiZly OKa3aTesel, CTyJCHT HCIIBIThIBACT 3HAUYUTENbHbIC 3aTPYIHEHHS TIPU
OTIEPUPOBAHUY 3HAHMSIMU M YMEHHSMHU ITPH UX TIEPEHOCE HAa HOBBIC CUTYAIIHH.

He 3auteno

@®opmMa KOHTPOJISI TeKyllell ycrneBaeMOCTH B BH/A€e BBINOJHEHHSI OTYeETA
padot Nel, Ne2 u Ne3 mo pa3zaesiaM QU CHUNIMHBI.

Onucanue u opopMIICHHE 3a1aHUH AJI1 KOHTPOJIBHBIX pabOT 1aHO B MPUIIOKECHUH
2 K paboueii mporpamme.

®opmMa NpoMeKYTOUHON aTTeCTAIMH B LIECTOM ceMecTpe: IK3aMeH.

[TpomexxyTouHas aTTectanus oOyJaromuxcs B popMe 3K3aMeHa MPOBOIUTCS 1O
pe3ysbTaTaM BBIIIOJHEHHS BCEX BUIOB y4eOHOW padOoThl, MPEIyCMOTPEHHBIX y4EOHBIM
IUTAHOM MO JaHHOM juctumuivHe. [Ipu 3TOM yUWTBHIBAIOTCS Pe3yibTaThl TEKYIIETo
KOHTPOJISI yCIeBaeMOCTH B TeueHHe ceMecTpa. OLleHKa CTENeHU JOCTHKEHUS
o0yy4aromerocss MIAHUPYEMbIX pPe3yJbTaTOB OOy4YeHHs IO JUCHMILUIMHE, MPOBOIUTCS
npernojiaBaTesieM, BeIyIUM 3aHATHS 110 TUCIUILTUHE METOJIOM dKCIepTHOH oreHkH. [1o
UTOTaM TPOMEXKYTOYHOW aTTeCTalli MO0 JUCIHUIUIMHE BBICTABIACTCA OIICHKA
«OTJIIMYHOY, «XOPOILIO», KyTOBICTBOPUTEILHO» UIH «HEYIOBIECTBOPUTEIHHOY.

PesynbTaThl  KOHTPOJIBHBIX ~ pa0OT  y4YUTHIBAIOTCS  NpU  [POBEACHHUU
MPOMEKYTOUHOM aTTeCTAMH 110 TUCIUILIMHE.

IIIxana oneHuBaHuA Onucanue

Brinonsenst BCE BU/IbI yuyeOHOW  paboThl,




MPElyCMOTPEHHBIE y4eOHBIM maHoM. CTyAeHT
OTJIUYHO JEMOHCTPUPYET  COOTBETCTBHE  3HAHUW,  yYMECHHH,
HABBIKOB, MPUBEJCHHBIM B Ta0IWIaX TIOKa3aTeleH,
OTIEpUPYET TMPUOOPETCHHBIMUA 3HAHUSIMHU, YMEHHSIMH,
HaBBbIKAMU, NIPUMEHSET MX B CHUTYyallMsX MOBBIIICHHOU
cioxkHoctd. Ilpu  3ToM  Moryr OBITh  JONYIICHBI
HE3HAUUTETbHBIC OIMMUOKH, HETOYHOCTH, 3aTPyIHCHUS
IIPM AHAJIIMTHYECKUX ONEPALHUSIX, MEPEHOCE 3HAHUU W
YMEHUM HAa HOBBIC, HECTAHIAPTHBIE CUTYALINH.

BrinonHeHs! BCE BUJIBI yaeOHOM padoTHI,
IPETYCMOTPCHHBIC y4eOHbBIM mwiaHoM. CTyaeHT
JIEMOHCTPUPYET HEIOJIHOE [IPaBUJILHOE
Xoporio puby . : . P

COOTBETCTBHUE 3HAHHUH, YMCHHH, HaBBIKOB
NpUBEACHHBIM B TaONMUIAX TOKa3zaTeleld, Jub0 eciu
Ipu  OSTOM ObUIM JOMYIIEHBbl 2-3 HECYIEeCTBEHHbIS
OIIIHOKH.

BrinonHeHs! BCE BUJIBI yaeOHOM paboTHI,
IPETyCMOTPECHHBIC y4eOHBIM miadoM. CTyaeHT
IEMOHCTPUPYET COOTBETCTBHUE 3HAHUHA B

Y 10BICTBOPUTETHLHO TPHpY ’

KOTOpOM OCBf€IICHA OCHOBHAas, HanOosee Ba)kKHAs YacCTh
MarTrcepuajia, HO IIpyu 3TOM AOIIYHICHA OJHA 3HAUMUTCIbHAsd
omnOKa WM HETOYHOCTb.

He Bemonmnen oamH wnm  Oosiee  BUIOB  ydeOHOM
paboThI, MPETyCMOTPEHHBIX Y4€OHBIM MJIAHOM.
CTygeHT JOEeMOHCTPUPYET  HEMOJHOE  COOTBETCTBHUE
3HAHUW, YMECHUW, HABBIKOB, TPUBEIACHHBIM B
HeynosnerBoputenpHo | TaOIMIAX IOKA3aTeIe, JJOMYCKAIOTCS 3HAUYUTEIbHBIC
OIIMOKHK, TPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHUH,
HAaBBIKOB IO Py NOKA3aTeNer, CTYICHT
UCIIBITHIBAET 3HAYUTEIbHBIE 3aTpyAHEHHUS pu
ONEPUPOBAHUU 3HAHUSMH M YMEHHUSIMH IIPU UX NEPEHOCE
Ha HOBBIC CUTYallUH.

[lepeueHb OIIEHOYHBIX CPEJICTB ONMKCcaHue U oopmiIeHHe 3aaaHui 1o 1.1,2,3.

7.Y4eOHO-MeTOqUYecKOe U HHPOPMAIIHOHHOE 00ecnieYeHne TUCIUIJIMHBI.

a) OCHOBHAs JIMTepaTypa
1. A.Il. Tpyxos, FO.A.Copokun, M.YO. Epmos, b.Il.biaronpasos, A.A.Munaes, 2.U.
['man. TexHOoNOTHS TUTEHHOTO MTPOU3BOACTBA. JInThe B ecuanbie popmbl. YueOHUK, M.
ACADEMA, 2005r.-324 c.

0) 10MOJIHMTEIbLHAA JIUTEpPaTypa
1. Copokun HO.A., bnaronpaBoB b.Il. CoBpeMeHHbIE TEXHOJIOTHYECKHE MPOLIECCHI

W3TOTOBJICHUSI CTEP>KHEH B OTEYECTBEHHOM M MHMPOBOW JIUTEHHOW MpakTUKE. YueOHoe
nocobue, MI'TY «MAMMU, yc.mm.n.3.6, 2007T.



2. Copoxkun I0.A. M.V. k naboparopHelM paGoTam no AucuMIIMHE TexHosorus
JuTerHOro mnpousBonctBa. Pasnen «lIpoexkTnpoBaHMe TEXHOIOTMYECKOTO IMpoLEcca
U3TOTOBJICHHS] OTIMBOK B mecuanbsie ¢opmey. M.Y., MITY «MAMWy», yc.m.a. 5, -
2008r.

3. Tpyxor A.Il., Copokun IO.A. IlpoekTHpoBaHHE TEXHOJOTHYECKOTO IIpoIiecca
U3TOTOBJIEHMSI OTJIMBOK B IiecyaHble (opMbl. M.Y. K BBIIOJHEHUIO KYPCOBOI'O MPOEKTA
no aucuMiuinHe «TexHojorus  JauTedHoro  mpousBoiacTtBa»., MITY «MAMMN»
yc.m.1.0,6 ; 2009r.

4. Copokun HO.A., MunaeB A.A., Jlyoosckuit U.C., Kopueer C.}O. CoBpemeHHbIe
TE€XHOJOIMYECKHE MPOLECChl M3TOTOBJIEHMS IE€CYaHBIX (OPM B OTEUECTBEHHOM U
MUPOBOH JHUTEHHON mpakTuke. YueOHoe mocodue, MITY «MAMM», ycama 9.1,-
2011r.

B) MporpaMMHoe o0ecrieueHe U HHTEPHeT-pecypc

[Tpu 00y4yeHnn CTyIEHTOB MO AUCHUIUIMHE MOTYT OBITh UCIIOJIb30BAHBI:

1.Y4yeOHo-1abopaTopHbIi IPAKTUKYM KOMITBIOTEPHOTO MPOESKTHUPOBAHUS
TEXHOJIOTHYECKOT0 npouecca u3rotosiieHus ook TOTJI 2A.

8. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHue T CHHIIMHbI

Aynuropus aB2110 ocnaiena cienyromum obopyaoBanueM: Ctobl yueOHbIE CO
CKaMbsIMH, AayJAMTOPHAs JOCKa, MYJbTUMEIUNHBIA KOMIUIEKC (CTAI[MOHAapHBI
IIOTOJIOYHBIM  IIPOEKTOpP, HACTEHHBIM MPOECKLMOHHBIA  JKpaH, IEPCOHAIbHBIN
KOMITBIOTEp, KOJIOHKM JUISl BOCIPOM3BEICHUS 3BYyKa), CTOJII C JIAOOPaTOPHBIM
obopynoBanueM, PabOodee wmecTo mpemojaBarens: CTON, CTYJd, TEPCOHATLHBIN
koMriibtoTep. KomnerorepHsblil kiace aBl511 mo3Bosisier rpymnmne CTyJ€HTOB BBIITOJIHSTH
TpEXMEpPHOE MOJIEIMPOBAHUE JUTEHHOIO KycTa B rpaduueckoi cpene mporpaMmsl « -
FLEX CAD» u npoBoauts pacuétsl B nporpamme: CKM JIIT «ITomauron Codr».

Y4yebHOo-1a00paTOPHBI ~ MPAaKTUKYM  KOMIIBIOTEPHOTO  MPOEKTHUPOBAHUS
TEXHOJIOTMYECKOro mpoiecca u3roropieHust otauBok TOTJI 2A  (pa3paborurmku 3A0
JIurapopm ~-MI'TY «MAMMW» BKIIOYAIOIINIA:
pacdeT TOYHOCTHBIX IapaMmeTpoB, AomyckoB u mnpumnyckoB mo ['OCT P 53464-2009(
pazpabotuuk MITY «MAMMWy»); nuteitasix ykiaoHoB no ['OCT P 53465-
2009(pazpadotunk MI'TY «MAMMN»).

Howmep O6opynoBanmue
ayTUTOPUHI
aB2110 | YHuBepcanbHBI TprOOpP ¢ HAOOPOM CHEMHBIX MPUCTIOCOOTICHUH , JJIS
UCIBITaHUS TPOYHOCTHBIX XapaKTEPUCTUK 00pa3lioB U3 (POPMOBOUHBIX U
cTepaxkHeBBIX cmecel. [IK6
aB2110 | [1puGop ans ucnpITaHUN Ta30MPOHUIIAEMOCTH (hOpMOBOUHBIX MaTtepuasoB [1K-3
aB2110 | [IpocenBaromuii ammapaT ¢ HaOOpPOM CTaHAAPTHBIX  CUT JUISI  HCIIBITAHUSA
(OpPMOBOUHBIX MECKOB, OMpPENETICHHs COJIepKaHus TJIMHBI B TIECKE, €0 3€PHOBOTO
coctaa W mnopucroctd, JlomactHas Memanka. ImKad CYMMIBHBIA  C
TEPMOPETYIIATOPOM, OOECIICUNBAIOIINI TeMIiepaTypy HarpeBa a0 110C°  Habop
KOJIO M MEH3YPOK, - TpyOka U -o6paznas.lIK-4
aB2110 | JIaGopaTopHblii cMecHTeNb — KaTKOBBIMA, JIabopaTopHBIH KOmep M OCHACTKa JUIs
n3rotoBieHust oopasmnos. TBepaomep 071.11K-3




as2110 TexHonornueckass OCHAacTKa ISl OINPEIEICHHUS BJIAXHOCTH, YIUIOTHSIEMOCTH,
Hacpimnoit maccel ¢popmoBounbx cMmeceil. [TK-4

9. MeTtoauyeckue peKOMEHAALMH /ISl CAMOCTOSITEIbHON PadoThl CTYICHTOB

CamocTtosTenbHass paboTa SBISETCS OJHUM U3 BUIOB y4ueOHbIX 3aHsATHH. Llenp
CaMOCTOSITENIbHOM pabOThl — MPAKTHYECKOE YCBOCHHE CTYACHTAMU MPAKTUYECKUX
PEKOMEHJAalUK 10 NPOECKTUPOBAHUIO TEXHOJOTMYECKOIO Ipolecca W3rOTOBICHUS
OTJIMBKA B ChIpbl€ II€CUYAHO-TJIMHMUCTBIE (POPMBI, paccMaTpUBAEMbIX B IPOLECCE
W3Y4YEHUS AUCLUIUINHBIL.

AynutopHas camocTosiTelbHasg paboTa MO JAWCLUUIUIMHE BBIIOJHSIETCS Ha
y4€OHBIX 3aHATUAX MOJ HENOCPEICTBEHHBIM PYKOBOJCTBOM IMPENOJABATENS U IO €r0
3a/1aHHUIO.

BHeaynutopHas camocCTOsITeNIbHAsE pad0oTa BBIIIOJIHAETCS CTYAECHTOM IO 3a/IaHUI0
IIPEero1aBaTelis, Ho 0€3 ero HemoCpeACTBEHHOTO y4acThs

3agaum caMoCTOATEIbHOM PadoThI CTY/ACHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIBHON yUeOHON paboOTHI,

- OCBOEHUE COJIepKaHUS AUCIUIUINHBI;

- yrayOseHue coep kaHus 1 OCO3HaHNWE OCHOBHBIX TOHATUN AUCHUTIINHBI,

- WCIOJb30BaHME MaTepuana, COOpaHHOIO UM  IOJYYEHHOTO B  XOj€
CaMOCTOSITENIbHBIX 3aHATUN AJ11 3((HEKTUBHON MOATOTOBKH K 3a4ETy WM SK3aMEHY.

Buabl BHeayIMTOPHO CaMOCTOATEIbHON padoThI:

- CaMOCTOSITEIbHOE U3YyYEHUE OTAEIBHBIX TEM JUCUUILINHBI;

- IOATOTOBKA K JIEKIIAOHHBIM 3aHATHUSM;

- [IOITOTOBKA K JJaDOPAaTOpHBIM paboTam;

- BBIIIOJIHCHUE TIOMAIIHUX 3aJaHUH 110 3aKPETUICHUIO TEM;

- BBIIOJIHEHHE JOMAIHMUX 33JaHUi 110 PpEIIECHUI0 TUIIMYHBIX 337a4 U
YIPaKHEHUH;

10. MeToanyeckne peKoMeHAAIUM /151 PenogaBaTes.

3aHATUA 0 AUCUMIUIMHE « TeXHOI0rn4eckoe 00ecrneyeHrue 1 pacueThbl JIUTEHHBIX
IPOLIECCOB) AOJDKHBI COOTBETCTBOBATH CIIEIYIOIIUM TPEOOBAHUAM:

1.  IlpemomaBanume JOMKHO COOTBETCTBOBATH OCHOBHBIM  IPUHIUIIAM
KOMMYHHKATUBHOTO MOAX0/1a.
2. Oco0oe BHHMaHHE MPH H3IOKEHUH «TeXHOJOrHueckoe oOecredeHue u

pacueTsl JUTEHHBIX MPOLECCOB» CIEAYET YICNATh pasjenaM MPUMEHEHHs TPOrpaMMbl
TOTJ-2A u CKM JIII «lomuronCodt» npu NPOESKTUPOBAHUHU TEXHOJOTHUYECKOIO
npoliiecca U3roTOBJICHUS OTIMBKHU.

[Iporpamma coctaBieHa B cooTBercTBuM ¢ TpeboBanusmu DPI'OC BIIO wu
yueOHbIM TuiaHoM 1o HampasieHuto 29.03.04 «TexHonorus XyJ0’KeCTBEHHOM
00paboTKK MaTepuaioB» U NPOPUI0 MOArOTOBKU «TeXHOJOrus XyH0>KeCTBEHHOM
00pabOTKH MaTEpPUATIOBY



1o HanpasiieHuto ToaAroToBk 29.03.04 «TexHo10rus1 Xy/10:KeCTBEHHOH 00pad0TKN MaTEPUAJIOB)

[MPUJIOKXEHUE 1
CrpykTypa u conepxaHue TMCHUIUIMHbL « TexHosoruyeckune pac4éTol B MPON3BOACTBE IOBEJINPHBIX H31eJIuil»

npo@ b MOATOTOBKU «Xy/105KeCTBEHHOE IPOEKTHPOBaHNE U HU(POBbIe TEXHOJIOTMU B OBEJTHPHOM
NPOM3BOACTBEY,

Pa3zgen

Cemectp

Buabl yueOHoii padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO

padoTy CTY/1eHTOB H

TPY10eMKOCTH B Yacax

Buanl camocTosiTe ILHOM

padoThI CTYAEHTOB

DopMbI
arrTec-
Taluu

J  I/C

J1ao

CPC

KCP

K.P.

K.II.

PI'P

Ped

K/

1. BBenenue Llenu v 3anaun qucuumninunel. TpedoBanus,
npeabsBisieMble K ()OPMOBOYHBIM MATepPHAJIaAM.
OrHeynopHoOCTh, MPOYHOCTH, TEIUIO(DU3NIECKHUE CBOKWCTBA
MaTepuaoB, ra30TBOPHOCTb, Fa30MPOHUIIAEMOCTb,
MoAAAaTIMBOCTD, OCTATOUYHAA NPOYHOCTD.

8]

N> Hepenst cemecTpa

[y
1

4

6

2. KpaTkasi XxapakTepuCcTHKA OTHEYNIOPHOI 1
CBSAI3YHOIIEH COCTABJISIIONIUX CMeceil, KPacok.
KBapruieBbie mecku X IPOUCXOKICHHUE, CBOMCTBA.
HexsapiieBbie necku. TpeboBanus, MpebsABIsICMbIe
'OCTom. Mapku neckoB. OnpeieneHne rIMHACTON
COCTaBJISIOUICH METOIOM OCaXICHHUS.

3-4

3. @opmoBoYHbIe TTHHBI DOPMOBOYHBIE OTHEYIOPHBIC
rnuHbl. TpeOoBanus, npeabssiasiemble k HUM ['OCTowm.
Mapku riiH. CBoMCTBa TJIMH. AKTUBAIUS TJIUMH

5-6

4. BaaxHocTb. MeTonbl OmpeieNieHUsT  BIAXHOCTH.
ABTOMaTH3allUsl KOHTPOJS BIAXKHOCTH. Buasl Biaru B
(hOpPMOBOUYHBIX Marepuanax. l"azoTBOpHOCTH
(OpPMOBOYHBIX MaTEpPUAJIOB W METOABI OMPEICICHUSI.
TeMIeparypa ra3uuKaiuy CBI3yOIUX MaTepHalioB

. 'a3onmpoHuIIaeMOCTh CMECEN U METOIbI €€ ONPEACICHUS

7-8




S.®@opmupopBanue NMPOYHOCTH cMeceil MexaHuszm
(hopMHUpPOBaHUS CBIPOM TPOYHOCTH CMECEH TEPBOTO W
BTOpPOIro pozaa. Ponp Baarm B cMecu U ee BIMSIHHE Ha
MPOYHOCTH B CMECSAX BTOPOTO pona. Casa3ywouue
matepuanabl. [lpupoga mnpoucxoxnaenus. OCHOBHBIE
TpeOOBaHUsI M BHIOODP CBA3YIOIMINX MAaTEPHAIIOB.

10

6. Ilecuano-rauHucTbie cMecu. OCHOBHBIE OIEpaluu
TEXHOJIOTHYECKOTO TMpoIlecca TMPUTOTOBICHUS CMECEH.
IMoaroroBka cBEXUX T00AaBOK.

11-
12

7. TexHOJOrMYHOCTH JHUTBIX JeTajneil. Bo3moxkHocTH
UX H3rOTOBJICHHUS CmiaB, MUHUMAaJbHasg TOJIIMHA
CTEHKH, PaJuyChl TEPEXOJ0B M PagUyChl COMpPSHKEHUN
MUTBIX ~W3ACNUN, IJUTEHHBIE paguychl, (HOPMOBOUHBIE
(iuTeliHbIe) YKJIOHBI, MHUHUMAJbHBIA JHAMETP JHUTOIO
orBepcTHsi. (TecTbl) TOYHOCTH OTJIMBKH, IIEPOXOBATOCTH
MOBEPXHOCTH OTIMBOK, TEPMETUYHOCTH OTJIMBOK.

13-
14

8. TounoctHbie mapamerpsl otriauBku no I'OCT P
53464-20009. [Topsimok  Ha3HAYeHUS TOYHOCTHBIX
apaMeTpoB OTJIMBKM M COOTBETCTBYIOIIMX MM JIOIYCKOB
U TIPUITYCKOB

C wucnonp30BaHMEM MaKeTa NPUKIATHBIX IPOTrPaMM
TOTIJI.

15-
16

9.  OuneHka KOHCTPYKIIMOHHOW TeXHOJOTHYHOCTH
VIMTBIX  JeTajied AHanu3 MNpPUMEPOB croco0oB
dbopmooOpazoBanus I8 3 W 5 TPYNN CIOXKHOCTH
oriuBok. dopmMupoBaHuE BHEUIHUX U BHYTPEHHHX
[IOBEPXHOCTEH OTJIMBOK  IPU  3aJaHHOM  IUJIOCKOCTH
pazpema. OrmnpeneneHue  CIOXKHOCTH  OTJIMBKHA IO
KOHCTPYKTUBHO-TEXHOJIOTUUECKUM  MapaMeTpaM  JUTOU
neranu  KoHCTpyWpoBaHME 3HAKOB — CTEpXKHEH  JUIs
OTIOYHOM 1 0€30MOYHON POPMOBKH

17-
18

HToro 3a 5 cemecTp

18

36

54

10. TexHoJiorusi py4Hoii (popMOBKH.




DOpMOBOYHBIM HMHCTPYMEHT. DOpMOBKa B IOYBE
(kecconax), MopMOBKa MO MATKOW W TBEPAOH IMOCTEIISIM.
@opMOBKa B OIOKaX II0 pa3beMHOU Mozenu. PopMoBKa B
JIBYX OIOKax C MOAPE3KOi

JlabopaTopHO-TIpaKTHYECKHE PabOTHI

BO3JYIIHBIM MOTOKOM, TieckoMeToM. [IpeccoBo-ynapHoe

11.Texnosiorust MalmMHHOMH (POPMOBKH. 6 3-4
B0O3MOXHOCTH M IIPEUMYILECTBA 110 CPABHEHUIO C PYYHOU
(hOpPMOBKOIA. OcobenHoctu CEpUIHOTO,
KPYIHOCEPUIHOTO MEXaHU3UPOBAHHOTO U
ABTOMAaTH3MPOBAHHOTO NPOU3BO/ICTB.

JlaGopaTopHO-TIpaKTHYECKUE pabOThI

12.0nounas (dpopmoBKa: MOCJIEIOBATEILHOCTD 0 5-6
BBITOJIHEHUS ONEPAliii U3rOTOBICHMSI MOTY(HOPMBI.

Pa3zmenienue Mozeneil Ha MOJEIbHBIX IUIMTAaX C Y4ETOM
TPACCUPOBKU JIMTHUKOBOM CHUCTEMBI, PAcYeT KOJIMYECTBA

MoJIeJIel Ha MOJENIbHBIX IUTUTAX

JlaGopaTopHO-TIpaKTHYECKUE pabOThI

13. TIporskka Mojejeid W CTepPKHEBBIX SINMMKOB. 6 7-8
Coopka ¢opm. 3ammBka ¢opMm. BriOuBKa OTIMBOK U3

dbopm.

JlaGopaTopHO-TIpaKTHUECKUE pabOThHI

14.0nenka KOHCTPYKIIHOHHOH  TeXHOJIOTHYHOCTH 0 9-
VINTBIX JeTajied, aHajiu3 TEXHOJOTWMYHOCTH, C YYETOM 10
MOCTaBJICHHBIX TEXHUKO-3KOHOMUYECKHUX 3ajad,
BO3MOXKHBIX  CIOCO0O0B  (hopMooOpa3oBaHMsI  OTIUBOK

[pa3HBIX TPYII CI0KHOCTH.

JlaGopaTopHO-TIpaKTHYECKUE pabOThI

15.MeTtoabi yHpo4YHeHHs] JIMTeiHbIX ¢dopm u 6 11-
crep:kHeil  MexaHudeckue cnoco0bl  yIJIOTHEHHS: 12
[IPECCOBAaHUE, BCTPSIXUBAHHE, TIECKO/TyBHBIH,

[IECKOCTPEIbHBIN. YIUIOTHEHUE CMecer UMITYJIbCOM,




YIIIIOTHCHUC

16.TermoBbie cnocodbl  ynpounenusi.  OOGnacTh
NpUMEHEHHs CyXuX (opM. PexuMbl TEIIoBOW CYHIKH H
MMOBEPXHOCTHON TMOJCYIIKH (OPM U CTEepxKHEH, (HaKTOpHI,
BIIMSIOINME HAa pexXUMbI cymku. Cymka GopM U cTepKHeH
ropsiunMHu razamu. Cyika nH@pakpacHbIM U3TydeHUEM

14

JlaboparopHo-TipakTHYECKHE PabOTHI

17.XuMuYecKkue crnocodbl YNpoOYHeHHsl. YTPOYHEHUE

XTC na cmonax (COLD box-amun mpomecc, no-bake-

npoIiecchl). YMPOYHEHHE CMeCceil Ha KHIKOM CTEKIIe

(CO2, COD). VYmpouynenue cmeceil B HarpeBaeMoii
OCHACTKE.

16

JlabopaTropHo-TipakTHUECKHE PabOTHI

18. dusznyeckue cmnocodbl ynpouHeHuss  ¢Gopm.
BakyyMHO-TIJICHOUHBIN CIOCO0 U3rOTOBIEHUS  (hopM,
muThe 1o  rasuduuupyembiM  MogensMm.  CoueraHue
XMMHYECKUX M TETIJIOBBIX METOJIOB YITPOUEHHSI CMecei.

17-
18

JlabopaTopHO-TIpaKTUYECKHE pabOTHI

3a 6 cemecTp

18

54

72

HTroro 3a 5-6 cemecTp

36

90

126




[Tpunoxxenue 2
MUHUCTEPCTBO HA}/KI/I I/LI‘ BBICHIET'O OBPA3OBAHU A
POCCUINCKOI ®EJEPALIIN

OEJEPAJIBHOE I'OCY JIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHME
BBICHIEI'O OBPA3OBAHUA

«MOCKOBCKHMI HO.JII/ITEXHI:I‘IECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHUM MMOJINTEX)

Hamnpasnenue noarorosku: 29.03.04 TEXHOJIOI' A XYI[O)KECTBEHHOPI OBPABOTKM
MATEPHUAJIOB

[Tpodunb moaroTOBKH
«Xy/H0:keCTBEHHOE NMPOEKTHPOBAHUE U HU(PPOBLIE TEXHOJIOTHH B I0BEJIMPHOM
NMPOU3BOICTBEY,

dopma 00ydueHus: OUHAS

Kadenpa: «MammHbl ¥ TEXHOJIOTHUS JUTEHHOTO NMPOU3BOACTBA»

®OH/I OHNEHOYHBIX CPEJICTB 11O JUCHUIIINHE «TexHoJlornyeckue
PacU€Thl B MPOU3BOJICTBE IOBEIUPHBIX U3ACTUI»

Cocras: 1. [lacopT oHIa OIEHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEJICTB:

DK3aMeHaIMOHHbBIE OMIIETHI
3amuTa 1abopaTopHBIX paboT
Tecr

CocraBureinb:
Cr. npenoxaBarens Ilankparos C.H.

Mocksa, 2022 ron



MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIUIA

Taomuma 1

TexHos0ruYecKkre pacuy€érbl B NPOU3BOJACTBE OBEJIUPHBIX M3ACJIUI

®I'OC BO 29.03.04 TexnoJsiorus Xy10:kecCTBeHHO 00pab0TKN MaTepUaIoB

B nporecce ocBoeHUs JAHHOM TUCHUIUIMHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIONTNEe KOMIETeHIUH:

KOMIIETEHIINN TexHoaorust .
Tepeuens KOMIOHEHTOR bopMupoBaHus ®opma OIIeHO;-I*HOI‘O Crenenn ypoBHei 0CBOECHMsI
HHIEKC | ®OPMYJIUPOBKA . cpeacrsa KOMIIeTeHII Uil
KOMIICTCHIINH
[TK-6 Croco0OeH K 3HATh: JIEKIIUS, JIP Bba3oBblii ypoBeHb: ymeeT

pa3paboTke OCHOBBI IIPOEKTUPOBAHUS CaMOCTOSITeTIbHAs IPUMEHSTh METOJIbI M CPEJICTBA
TEXHUYECKH TEXHOJIOTUYECKUX MTPOLIECCOB pa0ora, T ABTOMATH3UPOBAHHOTO
000CHOBaHHBIX U3TOTOBJIEHUS OTJIMBOK U nabopaTopHbIe K/ IPOCKTHUPOBAHUS ISl pa3pabOTKH
HOPM BpEMEHHU TEXHOJIOTUYECKUX PacuEToB, paboThI DK3aMEHAIlMOHHBIC | TEXHOJOTMYECKOW OCHACTKU M IS
(BBIPabOTKNM), 3akoHOMepHOCTH (hopmupoBanus | Tect OUIIETHI U3TOTOBJICHHSI OTIIMBOK.
JMHEHHBIX U OTJIMBOK M UX J€(EKTOB. Kypcosoii IHoBbIIEHHBIN YPOBEHD:
CEeTEBbIX TPAQHUKOB, | yMeTh: IIPOEKT Bnaneer makeroM NpPUKIAIHBIX

0oTpaboTKa
KOHCTPYKLUHI
U3IeIUN Ha
TEXHOJIOTHYHOCTb,
pacder HOpMaTUBOB
MaTepUaTbHBIX
3arpar,
SKOHOMHUYECKOU

s exTuBHOCTH
MPOECKTUPYEMBIX
TEXHOJOTUYECKHUX
MPOLIECCOB

KBATH(DUIIMPOBAHHO TIPUMEHSTH
METOJIbI U CPENICTBA
ABTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHMS JIJIS pa3paboTKu
TEXHOJIOTHYECKON OCHACTKU U
MIPOLIECCOB M3TOTOBIICHUS
OTJIMBOK.

BJIa/IETh

BJIQJICTh MTAKETOM IMPHUKJIATHBIX
nporpamm TOTJI-2A, TOCT P
53464-2009, 'OCT P53465 -
2009, HaBrikamu
KOMITBIOTEPHOTO
MPOCKTUPOBAHMS JIJIS
BBITIOJTHEHUS] KYPCOBOTO MPOEKTA,

nporpamm TOTIJI-2A, TOCT P
53464-2009, TOCT P53465 -

2009, Hasrikamu
KOMITBIOTEPHOTO
[IPOCKTUPOBAHHMS U1

BBITIOJITHCHHA KYPCOBOI'O IMPOCKTA,




[1K-4 Cnoco0eH k
pa3paboTke
TEXHOJIOTUYCCKUX
IPOIIECCOB
MIPOU3BOJICTBA
XyH0KECTBEHHO-
IMPOMBIIIJICHHBIX

00BEKTOB

3HATh:

OCHOBBI IIPOEKTUPOBAHUS
TEXHOJIOTUYECKOr O Iporecca
U3TOTOBJICHUS OTJIMBOK.
yMeTh:

IIpuMeHATHL TEOpETHYECKUE
METO/IbI POECKTUPOBAHUS IPU
aHanM3e MpUYMH Opaka.

BJIAJIETh:

TeopeTnueckumu METOIaMHU
MPOSKTUPOBAHUS
TEXHOJOIMYSCKOI0 mporiecca,
BBIITOJIHATH HGOGXO,Z[I/IMBIG
TEXHOJOTMYCCKUE pacyeTsl,
o0ecreynBalOmUX  TOJyuYeHHUEe

Ka4€CTBCHHBIX OTJIMBOK.

JeKUus,
caMoCTOsITeNIbHas
pabora,
nabopaTopHbBIS
paboThI

Tect

Kypcosoit
MIPOEKT

JIP

T

K/
DK3aMeHaIlMOHHEIE
OMIIETHI

ba3oBblii ypoBeHb:

YMeeT npuMeHsTh METObI
MIPOCKTUPOBAHUS TP AHATIN3E
npu4YuH Opaxa.
IloBbINIEHHBI YPOBEHb:

Bnageer METOJaMu
MIPOCKTUPOBAHUS

TEXHOJIOTHYECKOTO mporiecca,
BBITOJIHSAET HEOOXOIMMEIE

TCXHOJIOTUYCCKUC PACUCTHI.

**- CokpareHust popM OIIEHOYHBIX CpeacTB cM. B [Ipuioxkenun 2 xk paboueit mporpamme.




Tabnuua 2

IlepedyeHb OLIEHOYHBIX CPEACTB MO AUCHUIINHE

«TexHosioruyeckne pacyéTobl B NPOU3BOJACTBE IOBEJIUPHBIX U31eJINi»

Haumenosanue [IpencraBnenue
Ne OLICHOUHOTO Kparkas xapakTepucTika olileHOYHOTO OLIEHOYHOTO CPEICTBA B
OoC cpencTBa cpeacrea ®0C
CpellcTBO TPOBEPKH €HUIl TNPUMEHATH
1 Pabouas Terpans ngnﬂ €HHBIC pSHaII;I/IH ;J:;II emeHI;m 3aa4 «Texuonormieckas
(P/T) yi P npopaboTka» Nel No2 Ne3
OMPEICIICHHOTO TUIIA IO TEME UJIU pa3/ieny
Cucrema CTaHIApTU3UPOBAHHBIX 3aJaHUU,
Tect MO3BOJIAIOIAS ABTOMAaTU3UPOBATh .
2 . Donjg TeCTOBBIX 3aaHUMI
(T) MpOLEAYpPY HU3MEPEHUsS YPOBHS 3HAHUUA U
yMeHu# oOyuarorerocs.
OrneHka CcrocOOHOCTH CTYJEHTA MTPUMEHHTH
TTa60DATODHEIC IMOJIYYCHHBIC paHee 3HAHUS 1L Hepequ}, na60paT0pH},1x
3 a6 (I))TH (IJ)IP) IIPOBEACHUI aHaIM3a, OMBITA, | padOT M HX OCHAIICHUE,
p SKCIEPUMEHTA 54 BBINIOJIHEHUS | mpoTokon JIP. 3amura.
MOCJENYIOMX  pacdyeToB, a  TaKxke
COCTaBJICHUS BBEIBOJOB
KVpCoBoi Pa3paboTka TexHOJIOTMYeCKOro Tporecca | ['papuueckass 4YacTh U
4 yP W3TOTOBJICHHUSA 3aJaHHOW OTIMBKH B | IIOSICHUTENILHAS  3aIncKa,
npoexT(KIT)
recyaHbie (POpPMBI. zamnmura KI1
Juanor mnpemnojaBarenss €O CTYIEHTOM,
[IeJIb KOTOPOro — CHCTEMaTh3amusi |
YTOUYHEHHE MMEIOLIUXCA Y  CTYIEHTa | KOoMIUIEKT
ITuceMenno o
4 5 3HAHWH, ero WHINBUAYAIBHBIX | 3k3aMeHAIlMOHHBIX
(O -ox3amen) BO3MOKHOCTEH, yMEHUs IPAaMOTHO | GUJIETOB

H3jiaraTtb OTBCTHI Ha BOIIPOCHI IMCEMEHHO.

CoctaB u nepeveHb JJabopaTOPHBIX padOT, MPEAYCMOTPEHHBIX MO TUCHHUILIINHE
«TexHosoruvyeckne pac4érol B MPON3BOACTBE IOBEJIMPHBIX U3/1eTHII»

No Pasnen nucouniinHel HanmenoBanue paboThl O0peM B
n/m gacax
DopMOBOYHBIE
MaTepHuabl

1 | JlaboparopHast pabota | MeToasl HcCHbITaHUs (OPMOBOYHBIX TIECKOB, | 4

Ne.1 ONpeeieHUuE COoAepKaHUs TJIUHBI B TIECKE, €ro
3epHOBOTO coctana u nopucroctu (I1K-4)
2 | JJabopatopHast pabora | MeTobl ONpeeieHUs BIAYKHOCTH CMECEH. 4
Ne.2 (ITK-4)

3 | JlabopatopHass pabota | MeTonbl HWCHBITAHUS MEXAaHUYECKUX CBOWCTB | 4

Ne.3 ¢dbopmoBounoii cmecu. (ITK-4)
4 | JlaGopaTtopHas pabora | MeTobl UCIIBITAHUN MEXaHUYECKUX CBOMCTB 4
Ne 4 crepskueBoit cmecu. (ITK-4)




5 | JlabopatopHas paborta | OmnpenencHue ra3onpoHuIaeMoctu | 4
Ne.5 (dopMOBOYHBIX 1 cTepkHEBbIX cMecei(I1K-3)
6 | JlabopatopHas pabora K OmnpeneneHue TEXHOJIOTHYECKUX cBOMCTB | 4
No.6 necuaHo-cMoutstHbIX cmeceit (TTK-3)
24yac
[TpoexktupoBanme Pa3paboTka uepreka OTIUBKH 1O dYepTexy 6
TEXHOJIOTMYECKOI0 neranu Ha [I9BM. Bbi6op monoxxeHust OTIUBKU
mpotecca U3roTOB- | B ¢QopMe U  IUIOCKOCTH  pa3zbema. ¢
JICHUS OTJIMBOK . ucnonbs3oBanueM ['OCT P 53464 u 53465
7 | -Ilpaktueckas pabora | OmnpeneneHue  TOYHOCTHBIX — XapaKTEPUCTHK | 6
ornmBok Ha DBM (mporpamma TOTJI2A)
8 | -«- OmnpeneneHue JONYCKOB W TPUIYCKOB Ha | 6
MEXaHUYECKYIO 00paboTKy (mporpamma
TOTJI2A)
9 |-«- KoHcTpynpoBanue 3HaKOB CTEpKHEH mporpam- | 6
ma TOTJI2A
10 | - «- Pa3paboTtka  MomenpbHOrO  KOMIUIEKTa, Uit | 6
pas3pabarbiBaeMoii OTJIUBKU. Pasmemenue
MOJIEJIEN HA MOJICJIbHOM IUINUTE.
-«- Pazpaborka ueprexa suTeitHONH ¢dopmel C | 6
11 paspe3amu U 3JIEMEHTAMU JIATHUKOBOUW CHUCTEMBI.
12 | - «- PazpaboTtka yepTeka CTepKHEBOTO SIIHKA 6
13 | - «- JlpoBenenrne  TEXHOJOTUYECKMX  pPacyeToB: | 6
pacuer rpy3a, BEHT B CTEP)KHEBOM SIIUKE
14 | -«- PacueT npoccenbHBIX TUTHUKOBBIX CHCTEM 6
Ha OBM (mporpamma TOTJI2A)
15 | -«- Pacuer BpemeHu OXJaXACHHS OTIUBKH B | 6
JTUTEHHON dopme.
16 | - «- Onpenenenue NENCTBUTEILHOM JIMHENHON | 6
YCaaKM OTJIMBOK M3 4YepHbIX cmiaBoB B [II'C
(ITIporpamma TOTJI2A)
66uac
Uroro 904ac

3aver no ucuuInHe « TexHoO0rn4YecKue pacyéTsbl B IPOU3BOACTBE I0BEJIMPHBIX
U3,

[Ipu npoBeneHuM 3ayeTa MO NUCHUIUIMHE «TEXHONIOTMYECKUE PAcUETHI B
MIPOM3BOJICTBE IOBEJUPHBIX H3JEIUNA» TPOBOJAUTCS TECTUPOBAHHE CTYACHTOB.
Pe3ynbTaThl TECTUpPOBAHMSI AHATM3UPYIOTCS MPENOJABATENeM, U BBICTABISETCA
«3a4TE€HO» TP TOJIOKUTEILHOM OTBeTe Oosiee 4yeM Ha 955% oT oO61iero
KOJIMYECTBa BOMPOCOB TecTa (OT 19 MOI0XKUTENBHBIX OTBETOB Ha 35 BOMPOCOB
TeCTa MO JUCLUILINHE).

Bonpoce! Tecra
Tect o ucuurmuinae «TexHOIOrMYeCKue pacYE€Thl B IPOU3BOACTBE FOBEJIMPHBIX

u3enuii», pasaen «popMOBOYHBIE MATEPUATIBIY.

Nent BOIPOC Bapuantst OTBETOB. MOYCPKHYTh
/m MIPaBUIIbHBII




1 Conepxanue TIIMHUACTBIX COCTaBJISTFOIIINX B | 1- 10 1%;2- no 2%;3- n012%
KBapLIEBBIX [IECKAX COCTABIISICT:
2 ConepkaHue TIMHUCTBIX COCTaBISAIOIIUX B Tommmx | 1- no12%; 2- 1010%; 3- 106%
MECKax COCTABIISIET:
3 ConepkaHue TIMHUCTBIX COCTaBJSIOMINX B XHPHBIX | 1- 10 50%;2- mo 30%; 3- no12%
MECKax COCTABIISIET:
4 | B wmapke mecka (1K;0,02) Ky~ o6o3Hagaer | 1- kamus;2- KpeMHe3eMa;3- KOpyHIa
KIacCHU(HUKALMIO [0 COJEPIKAHHIO B TIECKE. ..
5 | B mapke mecka (1K;0,02) O, - o6o3nauaer | 1- OMHOPOTHOCTH;2- OKPYTIOCTH
KIaccH(UKAINIO TIECKa M0 KOAPPHUIHUESHTY ... 3-3epHOBOII COCTaB
6 OIHOPOJIHOCTD W CpeHUI TuaMeTp 3epHa necka no | l-mHTerpaabHOU KPHUBOM;2-
I'OCT onpenenstor 0o : muddepeHnnansHON KpHBOIi;3-33aKOHY
pacrpeeneHust
6 | B mapke necka (1K,0,02) 0O2 - o6o3nauaer | 1- cpemHeMy pasmepy 3epHa
KJTacCH()UKALINIO TIECKa TIO : 2- OKpYIJIOCTH 3€pHAa;3-00beM IecKa
7 | TnuHKUCTBIE COCTABIISIIONIME- ATO YacTUIbl MuHepana: | 1- > 0,022mm;2- <0,022mm;3- <0,001Mm
8 | B mapke 6entonuta I11T, II- oueHuBaet 1- crIpyIO IPOYHOCTH ;2- CYXYIO IPOYHOCTH;3-
00BEMHBIH KOMITJIEKC
9 | B mapke 6enronuta [11T, T, - oueHuBaer 1- TepMHYECKYIO YCTOWYHBOCTD
2- XUMUYECKYI0 YCTOHYHUBOCTh;3-
OTHEYIOPHOCTh
10 | IMaker MUHepana MOHTMOPUJIIIOHUTA B | 1- Tpex ciioeB;2- 1BYyX cl0EB;3- OHOTO CIIOS
KPHCTAJUIMYECKON PEIIETKE COCTOUT H3:
11 | IMaker MuHepaja KaoJMHHTAa B KpHUCTALIM4YEeCKOil | 1- Tpex ciioes;2- 1ByX ci0eB;3- OHOTO CII0s
pelIeTKe COCTOUT U3:
12 | OOmiee comepkaHUEe MEJIOYH B CMECH 1- ocaxxJcHHEM;2- CMCIITBAHHEM
OIIPEICIISIOT: 3-TUTPOBAHUEM
13 | ConepxaHue aKTUBHOH INTMHBI ONPEICIISIOT: 1- ocaxzaenueM wyacTHI;2-  ajgcopOumei
Kpacures
3-
14 | B kakoM BUJE BBITOJIHEE HCIOJIB30BaTh TJUHBI Ipu | 1- B BHJE MOPOIIKA ;2- B BHJC CYCIICH3UU
MIPUTOTOBJICHUH CMECEH. 3- B BUJIC KOMbCB
15 | 3aBUCHMOCTb MPOYHOCTH OT BIAYKHOCTU HMEECT : 1- npsSMOJIMHEHHBIN;2- SKCTPEMAaJIbHEII;
3- 00OpaTHbIi XapakTep
16 | Ilpouecc MOBBILICHUS NPOYHOCTh B  30HE | 1- akTuBaumell rNUH;2-3aMauuBaHUE [TTUH
KOHJICHCAIINH, Ha3bIBACTCS: 3-nojcyiKa riiH
17 | INoTeps cBszyrouiel ciocOOHOCTH TIIMH MPOUCXOANT € | 1- KOHCTUTYTHOHHOM;2- KaMIUIIPHOU
MMOTEPEH BIIaru: 3- ancopOIUOHHOM
18 | ABTOMAaTHU3MPOBAHHEII KOHTPOJIb BIAXHOCTH B 1- unnexca popmyemMocTi
JMTEHHOM TIPOU3BOJICTBE MIPOMCXOJAUT C YUETOM 2- IPOYHOCTH CMECH;3- PYYHOU MPOOBI
19 | TloBbICHTH CBIPYIO MPOYHOCTH cMeceit (1-ro poaa) Ha | 1- cMOJBL; 2- TAMHBL; 3- yIiis
OCHOBE  MAC/ISHBIX CBS3YIOIIMX MOXHO 3a CYeT
BBOJIA
20 | dakrop, yduThIBaeMbId HpU BbIOOpe HeoOxomumoit | 1- remmepatypa pacrmiasa
ra3onpoHUIIAeMOCTH (TP pa3paboTKe HOBOW CMECH). | 2- 36pHOBOM COCTaB;3- BIAKHOCTH
21 | T'a30mpPOHUIIAEMOCTHIO hopmbl B peasbHOM | 1- 3€pPHOBBIM COCTaBOM cMmecH;2-
MIPOM3BO/ICTBE YIPABIISIOT: HMCKYCCTBEHHON BEHTHJISIMEH;3- BIAXKHOCTBIO
cMecH
22 | Wcnpitanue Ha OCBIIaeMOCTh OIICHUBACT: 1- mpo4HOCTH (OPMBI; 2- MOBEPXHOCTHYIO
MIPOYHOCTB; 3- COCTaB CMECH
23 | Ilpo4HOCTH B 30HE KOHACHCAIMH MOBBIIIAIOT 1- noHHOTO OOMEHA;2- BJIArOMOTJIAIICHUC
HCIOJIB3Ysl CBOWCTBA IJIHH: 3- agcopbuuu
24 | ®akTOphl, MPENATCTBYIONIME NPOHUKHOBEHNUIO cTpyek | 1- mporpee d¢opmer 10 Ty, (mmapneHus
MeTaJl1a B IOPBI (JOPMBIL: MeTaja);2-CTaTHIeCKUil Hamop MeTasa;3-
3€pPHOBOM COCTaB IECKa
25 | daxTopsl, CIOCOOCTBYIOMIME MPOHUKHOBEHHIO CTPYeK | 1- cTaTHYeCKUi HANop MeTaiula;2-3epHOBOH
MeTaJlia B IOPBI (JOPMBI: coctaB rmecka;3- mnporpeB ¢opmbel 1o Ty
(TutaBNIEeHUS MeTasIa)
26 | IoBbllIeHUE CYXOil MPOYHOCTH CTEPIKHEBBIX CMeECel 1- cunaHamu;2-MOBEPXHOCTHO- AKTHBHBIMHU
Ha CMOJIaX MOXHO MOBBICUT 00pabOTKOM cMOJI: BCIIECTBAMH; 3-
27 | B cocraB Kpacok HE BXOJUT: 1- ces3yromiee;2- HANIOJTHHUTEIb;3-KPacUTEIh




28 | JlureiiHble KPaCKH HCIIOJIB3YIOT JJIA: 1- u30sIMU OKHUCIIOB MeTauIa ¥ (POpPMBI;
2-M30I5ILMM M YIPOYHEHHS IOBEPXHOCTH

hopmsr;
3-yIPOYHEHHUIO TOBEPXHOCTH (POPMBI

29 | B moarotoBky 00OpOTHOM CMECH BXOJIMT: 1- MarHuTHAs cenaparus;2- CyIiKka CMECH
3- Box 106aBoOK

30 | Ob6nacts NpUMECHEHNST OCHTOHUTOBBIX TJIHH: 1-TOHKOCTEHHBIE YyT'yHHBIC OTIIUBKH
(mMaccoBoe p-BO);2- KpYIIHbIE
TOJICTOCTEHHBIE YYTYHHBIE
OTJMBKHU(CEPUIAHOE); 3- IS CYyXHX (hopm

31 | O6nacth MpUMEHEHHS KAOJTMHUTOBBIX TJINH: 1- TOHKOCTEHHBIE  YYTyHHBIE  OTJHMBKU

(MaccoBoe mp-BO);2-IUIsl IBETHBIX CIUIABOB;3-
U CyXHX (hOopM

33 | Kakoii MeTo1 OKpaCKH CTepIKHEH mpeanodyTuTebuee. | 1- okyHaHueM;2-u30upaTeabHbIi MyIbBepH3a-
TOPOM; 3-KHCThIO

34 | JKuugkoe CTEKIIO COCTOUT m3” 1- Na,O -SiO,-H,0; 2- Al,05- Na,O- H,0
3- NaOH- SiO,-H,0
35 | B meToxa ocaxkaeHus IOJIOXKEH 3aKOH: 1- Hapcu;2- Crokca;3- HproToHA

IK3aMEeHAIIHOHHBbIE OMJIEeThI

1. Haznauenue: Mcrionb3yroTcst 1Jisl TPOBEACHUS MPOMEKYTOUHOU aTTecTalluu 1o
JUCUUIUIUHE ' TeXHONIOTHYECKUE Pacy€Thl B MPOU3BOJICTBE FOBEIUPHBIX U3ICTUN"
2. B Guier BKIIIOUEHO J1Ba 3aJaHUS:
3aganue 1. Bompoc mist mpoBEPKH TEOPETUYECKUX 3HAHUIA,
3ananue 2. [IpoBepka HaBBIKOB. [IpakTyecKkoe BBINOJHEHUE
3aganud. 3. KoMmiekT 3Kk3aMeHalMOHHbBIX OUJIETOB BKIIOUaeT 25
OMJIETOB.
4. PernameHT sK3aMeHa: - BpeMst Ha MOJITOTOBKY T€3UCOB OTBETOB - 10
40 muH - Crioco® KOHTPOJISI: MUCbMEHHBIE OTBETHI.
5. Illkaja onieHUBaHUA:
"OTJAMYHO'"- €CTU CTYAEHT TITyOOKO ¥ TPOYHO OCBOMJI BECh MaTEPHAIl IPOTPAMMBI
O0Oy4eHMsI, HCUEPIBIBAIOIIE, TTOCIEA0BATEIBHO, TPAMOTHO U JIOTUYECKU CTPOMHO €ro
U3JIaraeT, He 3aTPYAHIETCS C OTBETOM MPU U3MEHEHUH 3aJ[aHusl, CBOOOTHO
CIIpaBJISIETCS C 3a7]a4aMy U MMPAKTHUECKUMU 3aJJaHUSMHU, TPAaBUIILHO 00OCHOBBIBAET
MPUHATHIC PEUICHUS.
"Xopomo''- ecnu CTyeHT TBEPAO 3HACT MPOTPAMMHBIN MaTepHall, TPaMOTHO H 110
CYILIECTBY €T0 M3JIaraeT, He JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, BIaJceT HEOOXOIUMBIMU YMEHUSIMU U HABBIKAMHU MPU BBHITIOTHEHUH
NPAKTUYECKUX 3a1aHUN. Y 10BJIETBOPUTEIBHO'" - €CIIM CTYAEHT OCBOWJI TOJIBKO
OCHOBHOM MaTtepual mporpaMmMbl, HO HE 3HACT OTJEIbHBIX TEM, IOMYCKaeT
HETOYHOCTH, HEJJOCTATOYHO MPaBUIbHBIE (JOPMYIUPOBKH, HAPYIIAET
MOCJIEA0BATEILHOCTD U3JI0KEHHS TPOTPAMMHOI0 MaTepHuasa U UCTIBIThIBACT
3aTPYJHEHHUS B BBIITOJTHEHUHN NMPAKTUYECKHUX 3aJaHUN.
"Hey0BJIeTBOPUTEJBbHO'" - €CIIM CTYICHT HE 3HAET 3HAYUTEIbHON YaCTH
MIPOTPaAaMMHOTO MaTepHaia, JOMYyCKaeT CePhE3HBIC OMMOKH, C OOIBIINUMHA
3aTPYAHEHUSIMU BBITIOIHSET MPAKTUUECKHUE 3aJaHUS.

Kaxxnioe 3aanue sK3aMeHallMOHHOTO OUJIeTa OLIEHUBAETCS OTeabHO. OO0mei

OLICHKOM SIBIIAETCS CPEHEE 3HAUCHUE, OKPYIJIEHHOE J10 LIEJIOT0 3HAUYCHUS.
BapuaHT 3x3aMeHAIlMOHHOT0 OUJIeTa

MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJIEPAITN



OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXX/IEHWE
BBICIIEI'O OBPA3OBAHUA

(MOCKOBCKHWH ITOJINTEX)

®daxynpreT MamuHocTpoeHus, kagenpa «MuTJIIT»
Jucnummza « T€XHOJIOTMYECKHUE pacYEThl B IPOU3BOICTBE FOBEIUPHBIX U3IEIUIN»

O6paszosatenbhas nporpamma 29.03.04 TexHoI0THs XyI0KECTBEHHON 00paboTku MaTepuanoB Kypc 3,
cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Nel

1.YioTHeHne cMecel mpeccoBaHueM. 3aBUCUMOCTD TUIOTHOCTH 110 BhICOTE MOTy(hopMbl. Pacuer
HaIOJIHUTENBbHONW paMKH. CriocoObl BEIpaBHUBAHUS IUIOTHOCTH 110 BBICOTE nonryopmel. [Ipenmymectsa,
HEJIOCTATKHU.

2. YepTex TeXHOJOTHH JUTEHHON Gopmbl. UTo Brimtoyaer? Ha npumepe MosiCHUTh COCTaB U
MI0CJIEIOBATEIBHOCTD ONEpaliii TIPU BHIIOJHEHUN YepTexka TUTEHHON (POPMBI C HCIIOTIB30BAHUE IIBETHBIX
KapaHJaueu.

YTBepxneHo Ha 3aceqanuu Kadeapsl « » 2022 ., mporokoia Ne

3aB. xadeapoi

Hepeqem, BOIIPOCOB HA 3K3aM€H

1. MuHHMMaJbHBIC TOJIIUHBI CTEHOK, (aKTOPbI, OMpeleNsione HuX BeJuuyuHbl. Kak ux
OINPEACIAIOT.

2. Iopsinok ompeneneHus Npuiycka Ha Mmexannaeckyro oopadorky no 'OCT P 53464-2009.

3. Pannycel conpsikenus. @akTOphl, ONMPEEISIONINe UX BeTUYUHbl. MeTo bl onpeneneHus. 4.Jlutelinpie

panuycel. DakTOphI, ONpEAEAOINE UX BEINYMHBI. B Kakux ciaydasXx OTCYTCTBYIOT
JUTEUHBIE PAIUYChl HA YEPTEKE OTIUBKE.

5. JluteliHble YKIJIOHBI, THUIIBI YKIOHOB, B KakWX Cclydadx ucnoae3yworced. Ilapamerpsi,
olpeseNsIIoIne BeIMUMHY ykiIoHa. O003HauUeHNE YKIIOHA HA YEePTEeXEe OTIUBKH.

6. IleckoayBHBIH MeTON yHmpodHEHHs cMeceld. [IpuHIMIUanbHas cxema MEeCKOAYBHOH TOJIOBKH.
@aKkTOpbI YILIOTHSIOUWIETO BO3CHCTBHUS.

7. TleckocTpenbHBI CIOCOO  yIUIOTHEHUS cMecei. [lpuHImmuanbHas cxema NecKOCTpPEebHOU
rosoBku. [IpenMyIecTsa 1o OTHOIIEHUIO K IECKOLYBHOMY.

8 MuHMMaNbHBIA JHaMeTp JUTOro oTBepcTHs. DaKTOpHI, OMpeAessIomue ero Benuunny. Kak
ONpeAestoT?

9.TennoBbie MeTonbl cymku ¢opMm. Mexanusm cymku. Temmeparypa cymku [II'®. Pexumsl cymku.

10. KoHcTpykuMOHHasi TEXHOJOTMYHOCTh JIUTHIX M3Jenuid. Uem pyKOBOACTBYIOTCS MpH HX
oneHke. IIpusectu npumMepsl.

11. ITeckomeTr. PakTOpPH! YMIOTHSIOLIETO BO3JACHCTBUA HAa CMECh IPU W3TOTOBJIEHHUU KPYIHBIX
¢dopMmBI.

12. YnnorHeHwe cMeceld TPECCOBaHMEM. 3aBUCHUMOCTH IUIOTHOCTH 1O BbIcOTe moydopmbl. Pacuer
HaMmoJHUTENbHOH  pamMku. CrocoObl  BBIDABHMBAHHUS  IJIOTHOCTH MO BBICOTE  MOTY(OPMBL
[IpenmymiecTBa, HEIOCTATKHU.

13. YmoTHeHue cmeceil BCTPSAXMBAHUEM. 3aBHCUMOCTh IUIOTHOCTH IO BBICOTE MOITY(POPMEI.
CriocoObl BEIpaBHUBAHUS INIOTHOCTH IO BbIcOTe Nonygopmsbl. [IpenmyiiectBa, He1OCTaTKH.

14 VImmynbCHBIH METOX YIUTOTHEHUsI (popM, pa3BuTHE MeToa (YIUIOTHEHHE BO3IYIIHBIM TIOTOKOM).



[IpenmyiecTBa, HETOCTATKHY.

15. PexkomeHpmarnuu mo BBIOOpPY TMOJIOKEHUS OTIUBKH B (GopMe M IUIOCKOCTH pa3beMa.
[TosscHUThL HA TpUMEpax

16.®opMoOBKa MO CKeJIETHBIM MoJensaM. Ha mpumepe mokaszaTh MOCIEIOBATEIbHOCTh OMNEpaIvu.

17. OcobenHocTr MamMHHON (POPMOBKH IO OTHOIIEHHUIO K pydHO#. [IpenmyiiecTsa.

18. Ompenenenne napaMeTpoB 3HAKOB CTEp)KHEH, 3a30poB U ykioHOB 1o 'OCT 3212-92. Ponb
(HUKCATOPOB W OXpaHHBIX YCTPOWCTB. IlpuBecTH mpuMep Ui TOPH3OHTAIBHOIO CTEPXHS (st
BTYJIKH)

19.YnpoyHnenue cTep>kHEW B HarpeBaeMoil ocHAacTKe. MeToabl M3TOTOBJICHUS 000JOYKOBBIX
CTEpIKHEHN ¢ UCIOIB30BAaHUEM CYXHUX cMecel. [IpenmymecTBa, HETOCTaTKY.

20. Yupounenue crepkHeir B xonomuoi ocHactke (Cold box amumu process). CocraB cmecH, ee
JKUBy4YeCTb. MexaHusMm oTBepxkAcHud. [IpenmymiecTtBa, HeOOCTaTKU. TeXHOJIOrHYecKas LENnovYKa
mporecca.

21. W3roToBieHME M MOHTaX MOJeJIeH Ha MOJEIbHBIX TJIWUTAaX, HUCKIIYAIIIUNA CMEIIeHUE
3JIEMEHTOB OTJMBKU MNpH (opMOBKe, MO MpUUYMHE MOHTaxa. Ha mpumepe OTIMBKU «BTYJIKa»
M0Ka3aTh NOCJIEN0BATENBHOCTD onepaiuil. [lonarue Mactep-mMoaensb.

22. MopenbHO -omovyHasi ocHacTKa. HasHadyeHwe Kpyriion u pa3pe3Ho BTYJIKH B OMOKAX, KPYIJIOTo U
KBa/IPAaTHOTO IITHIPEH Ha MOJIETBHBIX TUIUTaX. [IpuBecTr nmpuMepsl U MOSICHUTD.

23. PexkomeHmanuu 1O BBIOOPY TOJOXKEHUS OTJIMBKH B (OpME U IIJIOCKOCTH pa3zbeMa.
IIpumepsL.

24, TexHOIOTHUA W3TOTOBJICHUE CTEPKHEH IO TEXHOJOTHH  «KOHBEKTHBHOW CYIIKOW» TIPH
M3TOTOBJIEHUM Ha IEeCKONyBHOHN MammHe. CtepxHeBoH sAmukK. [paiiep. Pacuer BeHT.

25.0opMOBKa BOPOHKM M CTOSIKA B PYYHOM, MEXaHM3UPOBAHHOM U aBTOMAaTHU3MPOBAHHOM
npou3BoACTBax. [Ipumepsl.

26. OcoOeHHOCTH TEXHOJIOTMH H3roToBiIeHnst OoTaMBoK W3 XTC mo no bake texuosnorum. IlpuBectn
npumep. [IpeumymectBa, Hepocratku. lloHATHE  <«OKMByYecTH» CMECM U BPEMEHHU  «CHATHUS»
noyQOpMBI, UX B3aUMOJICHCTBHE.

27.Coopka ¢opm. IIpocraHoBka cTepkHed B (GOpMYy M HMX KOHTPOJIb B HWHAWBHUIYAIBHOM U
MaccoBOM Ipou3BoAcTBax. CkpeneHue noaypopM u HarpyxeHue Gopm.

28. Oco0eHHOCTH MaIMHHON (hOPMOBKH, PEUMYIIIECTBA 10 OTHOIICHHIO K pydHOi. [lociaenoBarenbHOCTh

U3rOTOBJIEHUS ()OPMBI MPU BaKYyMHO-TJICHOYHOM METOJIE€ YIPOUYHEHHUS, 3a
CYEeT Yero MPOUCXOIUT yIIPOUYHEHUE POPMBI.

29.Cunbl, BO3HUKAIOIIME TPH TMPOTHKKE MOJETH W3 JUTeHHON (opmbl. Meponpustus 1Mo ux
YMEHBUICHUIO.

30. TIlpaBwma 3amuBKu JuTEeWHBIX (opMm. Ponbs TemmepaTypbl 3aiuBKH. THIBI KOBIIEH.
[IpeumyiiecrBa, HepocTaTku. PacueT eMKOCTH KOBILIEH.

31.IIpaBuia 3amuBKU. THITBI KOBIICH. PacueT eMKOCTH 3aIMBOYHBIX YCTPOHCTB (KOBIIICH).

32. BriOuBka nutTeiiHBIX (GopM. MeToabl ynalieHus: OTIMBOK CO CMECBIO U3 OIMOKH. BO3MOMKHBIE CXEMBI.

33. OuHUIIHBIE ONEpalud C OTJIMBKOM. YJaleHue JIMTHUKOB, 3a4lCTKa, OYMCTKA MOBEPXHOCTH
OTJIUBKH.
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