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enn ocBOeHMS TMCHUILTHHBI

K OCHOBHBIM ILI€ISIM OCBOEHHS JUCHMIUIMHBI «TE€XHONIOTrMYECKHE pacyE€Thl B
MIPOU3BOJICTBE IOBEJIMPHBIX U3JIETUIN» CIIETYET OTHECTH:

-popmMupoBaHuEe 3HAHHUI O COBPEMEHHBIX MPUHIIUIIAX TPOCKTUPOBAHUS

TEXHOJIOTUYECKOI0 MPOIECCa U3rOTOBJIEHUS FOBEJIUPHBIX OTJIMBOK;

-MIOJITOTOBKY CTYACHTOB K JEATEIbHOCTH B COOTBETCTBUH C KBAIM(PUKAIIMOHHOMN
XapaKTEepUCTUKON OakajiaBpa MO HANpPaBJICHHUIO, B TOM 4ucie (GOPMUPOBAHHE YMEHUMN
[0 aHAJM3Yy BO3MOXHBIX J€()EKTOB W COBPEMEHHBIX METOAMK IO UX KOHTPOJIO U
MPEAYIPEXKICHHUIO.

-OCBOCHHIO TEXHOJOTMYECKHX pacyeTOB, CBOMCTB MaTepHUasOB, CBA3YIOIIUX U
TEXHOJIOTUI Ha UX OCHOBE.

-HCIOJIb30BAHKE CTyICHTaMHU MH()OPMAIIMOHHBIX TEXHOJIOTUI npu
MPOEKTUPOBAHUU TEXHOJIOTMYECKOTO MPOIIecca U3rOTOBICHUS OTIUBOK.

1. Mecto qucuuniuabl B ctpykrype OOII 6akanaspuara.

Hucuuminna «TexHonmornueckne pacdy€Tbl B IPOHU3BOJCTBE FOBEIUPHBIX

uznenuit» orHocutcs K 6soky b1.2 3J1.6 «3nexTuBHbIC JUCTUTUTHHBI No6).

N3yueHne MUCHMIUIMHBI Oa3UpyeTcs Ha 3HAHUSX, MOJTYYECHHBIX CTYJICHTAMU
P OCBOEHUHM 00s3aTEIBHBIX NUCIUIUIMH TPOrpaMMbl OakagaBpuara, a TakKe
JTVCLIMTUINH:

— TexHonOrMM MPOM3BOACTBA U3ICIINI TPOMBIIIIEHHOTO AU3aiiHA U FOBEJIMPHBIX
YKPAILLIEHUN.

— CoBpeMeHHbIE TEXHOJOTUU XY I0KECTBEHHON 00pabOTKH MaTepuasos,
KomnproTepHoe MOJIETMPOBAHNE U3AEIUI IPOMBILIIJIEHHOTO U3aiiHa U
FOBEJIMPHBIX YKPALICHUMN.

— OcBoeHHME AaHHOM JUCHUIUIMHBI HEOOXOAUMO ISl BBIMOJHEHUS
KYPCOBOT'O MPOEKTUPOBAHUS.

3. Komnerennuu odyuarwuierocsi, (popMupyemMbie B pe3yjbTaTe OCBOEHUS
AUCUMILUTUHBI:

[lepedyeHb TUTAHUPYEMBIX PE3YJIBTATOB OOY4YEHHS MO JUCHUIUIHHE (MOJIYIIIO),
COOTHECEHHbIE C IUIAHUPYEMBIMU pe3yjibTaTaMHd OCBOEHHMS  00pa3oBaTesIbHON
IIPOTPAMMBI.

B pe3ynbTare OCBOCHUS TUCIHIUIMHBI (MOIYJs) y 00ydarommxcsi GOpMUPYIOTCS
CJIEIYIOIME KOMIETEHIIMM M JOJDKHBI OBITh JOCTUTHYTHI CIEIYIOIIUE pPe3yJbTaThl
oOy4eHHs Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIUN:

B pe3yabTare ocBOeHUs

Kon o0pa3oBaTe/bHOM
IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB
KOMIIETEHI| NporpaMmbl
. 00y4eHMsl 1O IMCIUILINHE
1071 00y4aromuiics 10/15KeH

00J12a1aThH




HIIK 4.1. ITpuMeHsieT 3HaHUs OCHOBHBIX METOJIOB

TEXHUYECKH
000CHOBAaHHBIX HOPM
BpeMeHH (BBIPaOOTKH),
JTUHEHHBIX B CETEBBIX
rpa¢ukoB, oTpaboTKa
KOHCTPYKUMUA U3ETUN
Ha TEXHOJIOTUYHOCTB,
pacder HOpMaTUBOB
MaTepuaibHBIX 3aTpart,
YKOHOMUYECKOU

3 pexTUBHOCTH
MIPOEKTHPYEMBIX
TEXHOJOTUYECKHIX
IPOIIECCOB

I1K-4 CrnocobeH K pa3zpaboTke
TeX HOOTHUCCKIX pa3paboOTKU TEXHOJIOTHYECKUX MPOIIECCOB
HpOLIECCOB HpOI/ISBO,I[.CTBa XYyJ105K€CTBEHHO-TIPOMBIIIIEHHBIX
IIPOU3BO/ICTBA 06bEKTOB;
XYTIOKECTREHHO- HIIK 4.2. BnageeT HaBbIKaMu 110 pa3paboTKe
IPOMBIILICHHEX TEXHOJIOTUYECKHX MPOIECCOB MTPOU3BOJICTBA
OGBEKTOR XYyJI05KECTBEHHO-TIPOMBIIIJICHHBIX 0OBEKTOB.
[TK-6 CrnocobeH k pazpadorke | UIIK 6.1. [Ipumensier 3HaHus M0 pa3paboTKe

TEXHUYECKA 0OOCHOBAHHBIX HOPM BPEMCHH
(BBIpaOOTKM), IMHEHHBIX M CETEBBIX I'PaUKOB,
0TpabOTKa KOHCTPYKLMI H3AEIHiA Ha
TEXHOJOTHYHOCTbh, PACUeT HOPMATHBOB
MaTepUaIbHBIX 3aTPAT, IKOHOMUYECKOM

3¢ (HEeKTUBHOCTH MPOEKTUPYEMBIX TEXHOJIOTHUYECKUX
MIPOIIECCOB;

HIIK 6.2. Bnaaeet HaBbIKaMu 10 pa3paboTKe
TEXHUYECKA 00OCHOBAHHBIX HOPM BPEMCHH
(BBIpaOOTKM), IMHEHHBIX M CETEBBIX IPa(HUKOB,
0TpabOTKa KOHCTPYKIUHN U3/IeTNil Ha
TEXHOJOTHYHOCTb, pacueT HOPMATHBOB
MaTepHUATBHBIX 3aTPAT, IKOHOMUYICCKOM

3¢ (HEKTUBHOCTH MPOEKTUPYEMBIX
TEXHOJIOTHYECKUX MPOIIECCOB.

4.CTpyKTYypa M coJiep:KaHue JUCITUTITIHHBI

4.1. OOmas TPyIOEMKOCTh AMCHUIUIMHBEI (TpuwiiokeHue 1) cocTaBisieT
3a4eTHBIX eaunHmi (252 akamemudeckux uyaca), 36udacoB - Jjekiuu, 90 wyacos-
71a00paTOPHO-TIPAKTHYECKUE 3aHATHS, 126 9acoB - caMOCTOsTeIbHAs padoTa.

5- cemectp - nekuum - 18gac, mabopaTopHO - MpPaKTHYECKUE 3aHATHs - 364ac,
3amuTa JJabopaTopHbIX paboT dopma KOHTPOJIS - 3a4eT.

6-cemectp nekmuum - 18dac, mabopaTopHO - TpaKTUYECKHWE 3aHsATHS - S4dac,

3amuTa J1Ta0OpaTOPHBIX PadOT, 3alUTa KypCOBOTO IPOEKTA.

OK3aMCH.

4.2. CTPyKTypa M cojep:KaHWe AUCHUIIMHBI «TexHo/iormueckue pacyérnbl B
NMPOU3BO/ICTBE IOBEJTUPHBIX U3/1eJINI»

®opMOBOYHBIE MAaTEePHUAJIbI, PHU3NKO-MEXaHUYECKHE CBOMCTBA MaTEPHAJIOB.
-KBapIlIeBbI€ TIECKH, CBA3YIOIINE MaTepUAIIbl, TEXHOJIOTUU HA UX OCHOBE.

-KOHTPOJIb CBOWMCTB MATEPUAIIOB B JIMTEMHOM ITPOU3BOJICTBE.

CTEp>KHEBbIE CMECH.
- pacyeT OocBeXeHMs POPMOBOUHOMN MECYAHO-TITMHUCTOW CMECH.
-ME€XaHU3M 00pa30BAHUS «IIPUTAPAY.

IIpoexTHpoOBaHUE TEXHOJOTNYECKOT0 MPOLECCa U3TOTOBJIEHUS OTIUBOK.
-BBIOOp PALMOHAJIHOM IIOCKOCTH pa3dbeMa OTJIMBKU (Ha MpuMepax) U 000CHOBaHHE

BBIOODA,

- ompesiesicHre 0a3 MexaHW4YecKoi 00paboTku (Ha mpuMepax),
-OIpEICIICHNE TOYHOCTHBIX TTApaMEeTPOB OTJIMBKHA M COOTBETCTBYIONTUX UM JOMYCKOB M
MPUITYCKOB Ha MexaHudeckyr oopadotky mo I'OCT P 53464-2009r.
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- OomnpejeneHrue JTUTeHHBIX YKIOHOB il moBepxHocTer oTymBoK 1o ['OCT P 53465-
20009r.

- pa3MeleHrue MoJielield Ha MOJICTBHBIX TUTUTaX C YY4EeTOM TPACCHPOBKU JIMTHHUKOBOM
CUCTEMBI,

-OIPECIICHUE CIIOKHOCTH OTJIMBKHU MO KOHCTPYKTHBHO-TEXHOJIOTHIECKAM MapaMeTpaM
JINTOM JAETalH,

Pa3paboTka uepTekeld OTJIMBKH, MOJEIBHOTO KOMIUJICKTA, TEXHOJIOTMH JUTCHHON
(GOpMBI, CTEPIKHEBOTO SIIIUKA JUTSI YCIIOBUH CHIPO MECYaHO- TIMHUCTON (OPMBI.

5. O0pa3oBaTeJibHbIE TEXHOJIOTHH

[Ipn peanuzanuy pa3iUYHBIX BHJIOB 3aHATHA MPELyCMaTpUBAaETCAd IIMPOKOE
MCIIOJIb30BaHNE B yUeOHOM MPOIIECCE aKTHBHBIX M MHTEPAKTUBHBIX (POPM MPOBEACHHUS
3aHATU (TIpu pa30ope KOHKPETHBIX CHUTYallMi, MPOCMOTpa BHUIACOMATCPUAIIOB IIO
ONpEENICHHbIM TEMaM, HUX IMOCIEAYIOIUN aHaiu3 U OOCYXKIEHHUE U TIp.) C ILEJbIo
dhopmMupoBaHUs U pa3BUTHS TPOPECCUOHAIBHBIX HABBIKOB 00YYaIOIIUXCS.

JlaGopatopHbie paboThl TpoBoasTcs B ayauTopuu aB2110 wu B maGopatopuu
CAIIP aB1511 (O0Oyuenue u pabota ¢ makerom npukiIaaHex nporpamm TOTJI 2A).

Oco0oe BHHUMaHUE yIENSeTCd TPUBUTUIO HABBIKOB CaMOCTOATEIbHOCTH
BBINIOJIHEHHSI TEXHOJIOTMUECKUX PACUETOB, MCIOJIb30BAHUIO UX B JAJBHEUIIEM IpHU
BBITIOJITHEHUH B KYPCOBOM MTPOEKTHPOBAHUHU.

KypcoBoe mnpoeKkTHpoBaHUE SBISIETCS HWHTETPATBHON OIEHKOH, IOJYYEHHBIX
CTyJICHTaMH 3HAHUWH  TO0 TEXHOJIOTHYECKUM JUCIUIUIMHAM, TPOBEPKONH yMEHUS
CaMOCTOSITENIBHO OCYILECTBIISITh POEKTHBIE PAOOTHI.

KypcoBoMy mNpOEKTHpOBAaHHIO MPEAIIECTBYIOT NPAKTUYECKHE 3aHATHS,  Ha
KOTOpPBIX CTYAEHThl HAa pabOuMX 4YepTexkax OTIMBOK, CAMOCTOSITEIbHO BBITOJHSIOT
«TEXHOJIOTHYECKYI0 MNpopaboTKy». IlpakThueckum OCBaMBalOT METOAMKY Ha3HAUYEHHUS
YEpHOBBIX 0a3 MEXaHUUECKOW 00padOTKU, U3YHAIOT CTPYKTYPY
['OCT P53464-2009r. u mpuoOpeTatoT HaBbIKK TpakTudeckoit padotsl ¢ I'OCT P.
P53464-2009r u I'OCT 3212-92.

CTyneHThl, Ha JBYX KOMUSX YEPTEKEH JIMTHIX JETalield, BBIMOJHSIIOT YepPTEK
OTJIMBKM M TEXHOJIOTHIO JUTEHHOU (POpPMBI, C UCTIOIB30BAHUEM LIBETHBIX KapaHJIalleu
(cuHMiA 11 3HAKOB CTEP)KHEH, KPAaCHBIM it 0003HAYEHHUs IJIOCKOCTH pa3beMa M
NPUITYCKOB HA MEXaHUYECKYI0 00pabOTKY).

CryneHTsl 00OCHOBBIBAIOT BapUaHT BBIOOpA MOJIOKEHUS OTIUMBKU B (QopMme U
IJIOCKOCTH Pa3beMa, UCIOJIB3YIOT METOAMKY KOHCTPYMPOBAaHHS 3HAKOB CTEP)KHEH C
ucnonb3zoBanueM ['OCT 3212-92. nyist BRIOpaHHOTO BapuaHTa OMPEICISIIOT MPHUITYCKH
Ha MEXaHUYECKYI0 00paboTKy.

VY nenbpHBINA BeC 3aHATHNA, TPOBOJUMBIX B HHTEPAKTUBHBIX (DOpMax, COCTaBIsET HE
Menee 20% ot aynuTopHbIX 3aHsaTHi. B paznen «CamocTtositensHas padoTa CTYIEHTOBY
BKJIIOYAETCS. PAa3MEIICHUE B KOHCIIEKTE JIEKIIMH pa3IaTOYHOTO WITIOCTPATHBHOIO
Marepuana, OOCYXAEHHOTO MpU MPOBEACHUM AYAUTOPHBIX 3aHITHI;, MOATOTOBKA
K KOHTPOJBHBIM  paboTaM;  BBIMOJHEHWE  WHIWBHAYAIbHBIX  3aJaHUN  TI0
pacuétHo-rpaduuecKuM paboTam.

B npouecce wu3yueHus IUCHMIUIMHBI MOTYT HPUMEHATHCS JUCTAHIIMOHHBIC
obOpazoBarenbHble TexHoyioruu. Ceblika Ha JOP
https://online.mospolytech.ru/course/view.php?id=4813
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6.0ueHovyHbIe  cpeacTBa ISl TeKYWIEro  KOHTPOJIA  YCIEeBAeMOCTH,
NMPOMEKYTOYHOH aTTeCTAIlMM MO0 WUTOraM OCBOEHHMSI TUCHUILIMHBI M Y4eOHO-
MeTOAMYECKOoe o0ecrneyeHre CaMOCTOATEeNbHON padoThI CTYICHTOB

JInst KOHTpOJIA TEKYLIEro YCBOCHHS JUCHUIUIMHBI TPEIYCMOTPEHBI OMPOCHI

CTYJICHTOB TIepel JIeKIMeW, Ha JIabopaTOpPHO-NMPAKTUUECKUX 3aHATHAX. (3aluTa
POTOK0JIOB JIaGopaTopHBIX padboT)
(ITpuobperenne HaBeikoB padotel ¢ ['OCT P 53464, T'OCT P 53465, TOCT
3212, BEIOOp YEpHOBBIX 0a3 MeXaHHMYECKOH 0oOpabOTKM W Jp.). BBIMoMHEHHE STHX
pabot sBigeTCs JOnNyckoM K 3k3ameHy. CoaepkaHue Ja0OpaTOpHBIX padoT
IPUBEICHBI B MPWIOKEHUH 2, BADUAHTHI TECTOB MNpHUBEAEHbI B Y MK nuCHUIUINHBIL.

B npouecce oOyueHHs] UCHONB3YIOTCSA CIEAYIONIME OIEHOYHbIE (OPMBI
CaMOCTOSTENIbHOM PA0OThl CTYAEHTOB BKJIIOYAIOIIEH 3alIUTy «TEXHOJOIMYeCKOoi
NpopadoOTKM»:

Cxema uepTexa OTIMBKHU C IUIOCKOCTBIO pa3beMa; Nel;

- (nn1s1 3a1aHHOM OTJIMBKH) - CKOHCTPYMPOBATh JIUTHUKOBYIO CUCTEMY.

-Cxema veprexa JUTeHHON (JOPMBI C TIOJIBOJIOM JIMTHUKOBOW CHCTEMBI N2 ;

TOTJI-2A

- Pacuer mpunyckoB aiig 2-x noBepxHocrten ¢ ucnosnb3zoBanueM TOTIT Ne3;
3amura Jab0paTOpHBIX padboT mo paszaeny «DOopMOBOUHBIE MaTepUAb», a TaKKe
BeinmosiHeHue «Tecran mo pasgeny «DopmoBouHbie MaTepuanbl»y (35 BoOmpocoB) -
MPOMEXKYTOUHAs aTTecTalus B popme 3ayeta. B Hauane mecTtoro cemecrtpa BbIIAETCS
TEXHUYECKOE 3aJaHME Ha BBINOJHEHUWE KypCOBOIO MPOEKTa Ha pa3paboTKy
TEXHOJOTUYECKOTO TMpPOIECCa HW3TOTOBICHUS MNPEMJIOKEHHON OTIMBKH B II€CUAHBIE
(bopMmBI.

CocraBnsiercss rpaduK BBINOJIHEHUS KYPCOBOIO MPOEKTA MO JUCUHUIIIMHE, CPOKH
BBITIOJIHEHHSI €70 Pa3/iesIoB KOHTPOJIUPYIOTCS.

6.1. ®oH/ O1IEHOYHBIX CPEICTB, /JIs1 MPOBeIeHUs NMPOMEKYTOUHOM aTTecTalnu
00y4arImuxcs no JUCUMIJIMHE

6.1. IlepedueHp KOMIIETEHIIMH C YKa3aHHEM OTaloB WX (OPMHUPOBAHHSA B TPOIECCE
OCBOEHMS 00pa30BaTEIbHON MPOTPAMMBI.
B pe3ynbpraTe 0cBOEHUS AUCUUIIINHBI (POPMUPYIOTCA CIAEAYIONINE KOMIIETEHIIUU:

Kon B pe3yabTarte ocBoeHHMs 00pPa30BaTENIbLHON MPOrPaAMMBI
KOMIIeTeH UM 00y4arIIMics 10/KeH 00J121aTh
I1K-4 CrnocobeH K pa3zpaboTKe TEXHOJOTUUYECKUX MTPOIIECCOB MTPOU3BOJICTBA

XYO0OXKECTBCHHO-ITPOMBIINIJICHHBIX 00BEKTOB

[1K-6 Crnioco0eH K pa3paboTKe TEXHUYECKH 000CHOBAaHHBIX HOPM BpEMEHHU
(BBIpaOOTKM), TUHEHHBIX U CETEBBIX TPAPHUKOB, OTPAOOTKA KOHCTPYKITHIA
W3/I€TMI Ha TEXHOJIOTMYHOCTbh, pacue€T HOPMaTHUBOB MaTEPHAIILHBIX
3aTpaTt, SKOHOMHUYECKON 3PPEKTUBHOCTH MPOEKTHUPYEMBIX
TEXHOJOTMYECKHUX IPOLECCOB




B MpoLECcCce
KOMIIETCHIINH,

IIO3TAIIHO

X0I¢€

OCBOCHMHA

o0pa3oBaTenbHON
B TOM UYHCJI€ WX OTACIbHBIE KOMIIOHCHTHI,
OCBOCHMS

CTYAEHTAMU

IporpaMMbl  JaHHBIC
bopmupyrorcs
pa3lneNoB  TUCHIUIUIMHBI

«TexHonornyeckue paCIIéTI)I B ITPOU3BOACTBC IOBCIIMPHBIX H3I[CJIPIﬁ».

6.1.2. Onucanue nokasareJieid U KpUTEpHeB OLEHNBAHUS
KOMIIeTeHIUIi, OPMHUPYEMBIX M0 HTOTaM OCBOEHMS TMCHMILIUHBI, ONIMCAHUE
IIKAJI OLleHNBAHMUSI.

Ilokazarenem

OLICHUBAHU A

KOMIIETEHITUN

Ha  pas3JIM4YHbIX

oTallax ux

(I)OpMHpOBaHI/IH ABIBICTCA OOCTHIKCHHC 06y‘IaI-OHlI/IMI/ICH INIAHUPYCMBIX PE3YJIbTATOB
O6y‘-ICHI/ISI 110 AU CHOUIIIINHC.

IIK-4 Cnocoben k pa3padoTke TEXHOJOTMUYECKHUX MPOIECCOB MPOU3BOACTBA XY/105KeCTBEHHO-
NPOMBIILIEHHBIX 00bEeKTOB

Kpurepuu onennBanuns

onepanusx.

IHoka3arennb
2 3 4 5
UIIK 4.1. ITlpumensier | OOy4daronuiics OOGyuaromuiicst OO6yuaromuiics OOyuarommiics
BHAHHS OCHOBHBIX JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET JTEMOHCTPUPYET
METOJIOB pa3pabOTKU | MOJIHOE HEIOJHOE 4acTUYHOE MOJIHOE
TEXHOJOTHICCKHIX OTCYTCTBHE WJIM | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHE
MPOLIECCOB HEJO0CTaTOYHOE CIIETYIOIINX CJIeTYIOIIHNX CIIETYIOIIUX
MPOU3BOACTBA COOTBETCTBUE 3HAHWUW:  OCHOBBI | 3HAHMI OCHOBBI | 3HAHHI: OCHOBBI
XyJI05KECTBEHHO- CIEeIYIOLIUX MPOEKTUPOBAHMUS MPOEKTUPOBAHMUS MPOEKTUPOBAHUS
MPOMBIIIIIICHHBIX 3HAHUN: OCHOBBI | TEXHOJOTUYECKOTO | TEXHOJIOTMUYECKOTO | TEXHOJIOTHYECKO
00BEKTOB,; MPOEKTUPOBAHUS | MIpoliecca mporecca ro nporecca
TEXHOJIOTHYECKIO | U3TOTOBJICHUS W3TOTOBJICHUS W3TOTOBJICHUS
0 rpouecca | OTIUBOK. OTJIUBOK U | OTIUBOK.
W3TOTOBJICHUS Homyckaet IKCIUTyaTaIu; CBoOoaHO
OTIIUBOK. 3HAYUTENbHbBIE - OCHOBHBIX CBSA3€H | OEPUPYET
OIINOKH, TEXHOJIOTUYECKUX | IPUOOPETEHHBIM
MPOSIBISIIOTCS mporeccax Y 3HAHUSMHU.
HEJIOYETHI 0 PSIAY | U3TOTOBIEHUS
noKasareJei, OTIIUBOK. HO
oOyuaromuics JIOTTYCKAIOTCs
WCIIBITHIBAET HE3HAYUTENbHbIC
3HAYUTEITbHBIE OIINOKH,
3aTpydHEHHs] TIPU | HETOYHOCTH,
WX TIEPEHOCe Ha | 3aTPYAHEHUS TpH
HOBBIE CUTYaIUH. AHATUTUYECKUX




NIIK 4.2. Bnangeer
HaBBIKAMH 110
pa3paboTke
TEXHOJIOTMYECKHUX
IIPOIIECCOB
MIPOU3BOJICTBA
XY/10KEeCTBEHHO-
IIPOMBIIIIJICHHBIX
00BEKTOB.

OO6yuaromumiics
J€MOHCTPUPYET
MOJIHOE
OTCYTCTBHE  WJIU
HEJ0CTaTOYHOE
COOTBETCTBHUE
CJIeIYIOLIUX
3HAHMI:
[Ipumenars
TEOPETUUECKHIE
METOIbI
MIPOEKTUPOBAHUS
npu aHanuse
MPUYXH
oOpa3oBaHUs
Opaka

OOyuaromuiicst
JEMOHCTPHUPYET
HEIOJIHOE
COOTBETCTBHUE
CIIEIYIOIIUX
3HAHUM:
IIpumeHATH
TEOPETUUECKHE
METO/IbI
MIPOCKTUPOBAHUS
npu aHaJn3e
MPUYKH
oOpazoBaHUs
Opaka.
Honyckarorest
3HAYUTENbHbBIE
OLINOKY,
MIPOSIBIISIETCS
HEJI0OCTaTOYHOCTh
3HaHUM, MO pAAy
roxkasareJiei,
oOyyvaronuics
UCIIBITHIBACT
3HAYUTEIbHbBIE
3aTpyIqHEHHS IPU
OTIEpUPOBAHUU
3HAHUSMH TP UX
MEPEHOCE HAa HOBBIC
CUTYaIlUH.

OO0yuaromuiicst
JEMOHCTPHUPYET
JaCTUYHOE
COOTBETCTBHUE
CJIeIYIOIINX
3HAHUM:
IIpumeHnATH
TEOPETUUECKHE
METO/IbI
MPOSKTUPOBAHHUS
npu aHaJn3e
MPUYKH
oOpazoBaHus
Opaxa.
Homyckarorest
HE3HAYUTENbHbIC
OLINOKY,
HETOYHOCTH,
3aTpyTHCHUS
aHATUTUYECKUX
orepanusx.
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OO0yuaromuiicst
JIEMOHCTPHUPYET
MIOJTHOE
COOTBETCTBHUE
CJIEYIOIIUX
3HAHUM:
IIpumensTs
TEOPETUYECKHE
METO/IbI
MPOSKTUPOBAHHUS
npu aHam3e
MPUYKH
oOpa3zoBaHHs
opaka. CB0OOHO
oTepupyeT
MPHUOOPETEHHBIM
Y 3HAHUSMHU.




IIK-6 Cnoco0eH K pa3padoTKe TeXHHYECKH 000CHOBAHHBIX HOPM BpeMeHH (BbIPA0OTKH),
JIMHEHHBIX U ceTeBbIX TPAaQUKOB, 0TPA0OTKA KOHCTPYKUUH U31eJMH HA TEXHOJOTHYHOCTDb, pacyer
HOPMATHBOB MATEPUAJIBHBIX 3aTPAT, SIKOHOMHYeCKOH 3()PeKTUBHOCTH MPOEKTUPYEMBbIX
TeXHOJIOTHYEeCKHUX MPOLEecCoB

SHaHUAMHU TIpH
HX IICPEHOCC Ha
HOBBIC CUTYyalllH.

ITokazarenn Kputepuu orieHuBanusa
2 3 4 )

UIIK 6.1. OO6yyarommiics Ob6yuaromuiics OO6yuaromuiics OO6yuarommiics
[Ipumenser JEMOHCTPUPYET | AEMOHCTPUPYET JTEMOHCTPUPYET JEMOHCTPUPYET MOJTHOE
3HAHUSA 110 MIOJIHOE HEIOJIHOE YaCTUYHOE COOTBETCTBUE 3HAHUIA:
pa3paboTke OTCYTCTBHE OCHOB | COOTBETCTBHE OTCYTCTBHUE OCHOB
TEXHUYECKU MIPOCKTUPOBAHUS | OCHOBBI OCHOB IIPOEKTUPOBAHUS
000CHOBAaHHBIX TEXHOJIOTUYECKUX | IPOEKTUPOBAHUS | MPOCKTUPOBAHUS | TEXHOJIOTMYECCKH X
HOPM BpPEMEHHU IIPOLIECCOB TEXHOJIOTMYECKUX | TEXHOJIOTHYECKHX IIPOLIECCOB
(BbIpaOOTKN), U3TrOTOBJICHUS IIPOLIECCOB IIPOLIECCOB U3TOTOBJICHHS OTJIMBOK
JTUHENHBIX U OTJINBOK 1| U3TOTOBJICHUSA U3TOTOBJICHHS Y TEXHOJIOTUYECKH X
CETEBBIX TEXHOJIOTUIECKHX | OTIMBOK OTJIUBOK pacy€Tos,
rpaduxos, pacuéros, 3aKOHOMEPHOCTHU
0TpaboTKa 3aKOHOMEPHOCTH | U u dbopMupoBaHus
KOHCTPYKIUH dbopMUpOBaHUS TEXHOJIOTHYECKUX | TEXHOJOTUYECKUX | OTIIMBOK U WX
15631 (1717 @] OTJIIMBOK M  HX | PAacy€ToB, pacuéToB, nedekToB cBOOOIHO
TEXHOJIOTUYHOCTD, | IEEKTOB 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH | OIEPHPYET
pacuer (opmupoBanus (dhopmMupoBaHus IpPUOOPETEHHBIM U
HOPMAaTHBOB OTJIMBOK U OTJIUBOK 3HAHUSIMU.
MaTCpHUATbHBIX ux Ile(beKTOB, ux I[e(beKTOB
3aTpar, oOyyaronuics
SKOHOMUYECKON HCIIBITHIBACT
s dexTuBHOCTH 3HAYUTEIIbHbIE
MPOEKTUPYEMBIX 3aTpyIHEHUS
TEXHOJIOTUYECKUX npu
IIPOLIECCOB; OTIEPUPOBAHUU




UIIK 6.2. Bnageet
HaBBIKAMU 10
pa3paboTke
TEXHUYECKH
000CHOBAaHHBIX HOPM
BpEMEHU
(BBIpabOTKM),
JUHENHBIX U CETEBBIX
rpadukoB, oTpaboTKa
KOHCTPYKUHUN U3IETUN
Ha TEXHOJIOTUYHOCTb,
pacuer HOpMaTHBOB
MaTepUaIbHBIX
3arpar,
SKOHOMUYECKOU
a¢ddexTuBHOCTH
MIPOCKTHPYEMBIX
TEXHOJIOTHICCKHIX
MIPOLIECCOB.

OOyuaromumiics
HE YMeEeT WU
B HEJOCTATOYHOU
CTCIICHH

yMEeT:
MIPUMCHSITh
METOBI
U Cpe/ICTBa
aBTOMAaTHU3UPOBAH
HOTO
MIPOCKTUPOBAHUS
IS

pa3paboTk
i1
TEXHOJIOTHYECKOH
OCHACTKU
1 TIPOIIECCOB
H3TrOTOBJICHUS
OTJIHUBOK

OOyuarommmiics
JEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBUE
CIIeTYIOLTUX
YMEHUM:
[Ipumenars
METO/bI U CPEJICTBA
ABTOMAaTHU3UPOBAHH
oro
MIPOCKTUPOBAHUS
s pa3paboTKu
TEXHOJIOTHYECKOM
OCHACTKU u
MPOIIECCOB
HM3TOTOBJICHUS
OTIIUBOK, MO Py
MoKa3aTelei,
oOyuaromuiics
HCIIBITHIBACT
3HAYUTEIbHBIC
3aTpyaTHEHUS
OTICPUPOBAHUH
YMEHUSMH TIPU UX
MepEeHOCe Ha HOBBIC
CUTYaIUH.

pu

OOyuarommiics
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBUE
CIIEYIOIINX
YMEHUM:
IPUMEHSITD
[IpumensaTs
METO/IbI U
CpeacTBa
ABTOMATHU3UPOBAHH
oro
IPOEKTUPOBAHUS
I ¢

pazpaboTK
u
TEXHOJOTHYECKON
OCHACTKH

u
IPOLIECCOB
U3TOTOBJICHUS
OTJIUBOK,, IO
psy moka3aTenen
YmMenus
OCBOEHBI, HO
JIOITYCKaIOTCs
HE3HAYUTENbHbIC
OIIINOKH,
HETOYHOCTH,

OOyuarommuiics
JEMOHCTPUPYET
ITOJTHOE
COOTBETCTBUC
CIEAYIOIMINX
YMEHUN:
MPUMEHSITh
IIpumensTs
METOJIBI

U CpeJliCTBa
aBTOMATU3HPOBa
HHOTO
MPOEKTUPOBAHUS
JUIS
pa3paboTKu
TEXHOJIOTHYECKO
M OCHACTKHU

Y TIPOIIECCOB
H3TOTOBJICHUS
OTJIMBOK.
CBo0ogHO
onepupyer
MPUOOPETEHHBIM
H
YMEHUSIMU,
MPUMEHSET HX
B CUTYaIUAX
MMOBBIIICHHOM
CI0KHOCTH.

HIkaJjbl oueHMBAHUSA PE3yJIbTATOB MPOMEKYTOYHOM aTTECTALMM U UX ONIMCAHUE

dopMa IPOMEKYTOYHOH aTTECTAIUM B IIATOM CeMeCTpe: 3a4eT.
[IpomexxyTouHast atTectanus oOydaromuxcsi B (popMme 3aué€ra MpOBOAMUTCS
[0 pe3yJibTaTaM BBIMOJHEHHUs] BCEX BHUJOB Y4eOHOH paboThl, NMPEAyCMOTPEHHBIX

y4eOHBIM  TUTAHOM
pe3yabTaThl
CTETICHU  JTOCTHKCHUS
oOy4eHus
BEIYIIIAM
OIICHKH.

YUUTBIBAIOTCS
cemMecTpa.

pPE3YyIbTAaTOB
IIPEI0IaBaTEeIIEM,
DKCIIEPTHOU

Onenka

I10

I10

ITo

JTaHHOM
TEKYIIEro0 KOHTPOJISI YCIIEBAEMOCTH B TEUYCHUE
00yYarOIIMMUCS

uToram

IUCHUILINHE

JUCHHUITIINHE

(MoTyII0),

(MomyI0)

pu

aTTecTaluu

9TOM

IUTAHUPYEMBIX
TIPOBOIUTCS
3aHATUS 10 JUCHHUIUTHHE (MOAYII0) METOAO0M
IIPOMEXYTOUYHOU

10

JUCHHUITIINHEC (MOI[}IJ'IIO) BBICTABJIICTCA OLCHKA «3a4YTCHO» HUIIN «HEC 3a4TCHO».




HIxanaa
OLICHUBAHUSA

Onucanue

Beimonnensl Bce BHIBI yueOHOW pabOTHI, HPEIyCMOTPEHHBIE Y4EOHBIM
wiaHoM. CTyIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHUH, HABBIKOB
NPUBEJCHHBIM B TaOMuIax IOKa3zaTelied, omepupyer MNpUOOPETCHHBIMU
3aureHo 3HAaHUSIMH, YMEHUSIMH, HaBbIKAMHU, IPUMEHSET UX B CHUTYaLlUSX MOBBIIICHHON
cioxkHoctd. IIpu 3TOM MOryT OBITH AONYIIEHBI HE3HAYUTENIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYAHEHUS MIPHU aHATUTUYECKUX OIEPALUsX, IIEPEeHOCEe 3HAHHM
Y YMEHHI Ha HOBBIE, HECTAH/IAPTHBIE CUTYAIIHH.

He Bbinonnen oguH unu 6ojiee BUIOB y4eOHOW palOThI, MPEAYCMOTPEHHBIX
yueOHbIM 11aHOM. CTYJEHT JeMOHCTPHUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHU, HaBBIKOB, MPHUBEICHHBIM B TaOIMIAX IOKa3aTeNeH, MOMyCKarTCs
3HAYUTENbHbIE OIMIMOKH, MPOSBIISAETCS OTCYTCTBUE 3HAHUM, YMEHH, HAaBBIKOB
10 psiy IOKa3aTeNel, CTyIeHT UCIIBITHIBAET 3HAUUTEIbHBIC 3aTPYIHEHUS NIPU
ONEPUPOBAHUHU 3HAHUSIMU U YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIEC CUTYALUU.

He 3aureno

dopMa KOHTPOJIA TeKylleH yCIeBaeMOCTH B BH/e BBINOJHEHHS OTYeTa
padot Nel, Ne2 u Ne3 no pa3znenam JUCHUNIHHBI.

Onucanue u opopMIIeHUE 3aJaHUN JIJIs1 KOHTPOJIBHBIX PabOT AaHO B MPUIIOKEHUN
2 k paboyeii mporpaMme.

dopMa NIPOMEKYTOYHOM aTTECTALUMM B LIECTOM CeMecTpe: IK3aMeH.

[IpomexxyTouHast aTTectamusi o0y4aronmxcs B popMe dK3aMeHa MPOBOAUTCS IO
pe3ysbTaTaM BBIMIOJHEHHUS BCEX BUAOB YUEOHOU padOThI, MPEITyCMOTPEHHBIX YYEOHBIM
IJIAHOM TIO JAHHOW JHUCUUIUIMHE. [IpyM 3TOM YYUTBHIBAIOTCSA PE3yJIbTAThl TEKYIIETO
KOHTpPOJISI YCIIEBAEMOCTH B TeueHHe cemectpa. OneHka CTeNeHW JTOCTHXKEHUSA
oOy4Jaromierocs IMJIaHUPYEMbIX pPe3yJIbTaTOB OOYYEHHS MO TUCHUILIIMHE, MPOBOIUTCS
MPENOIABATENIEM, BEAYIIIUM 3aHATHS [0 JUCUUIUIMHE METOAOM JKCIIEPTHOMU OLeHKH. [1o
WTOTaM TPOMEKYTOYHOM aTTeCTallMM 10 JWCIUIUIMHE BBICTABIISIETCS  OLICHKA
«OTIIMYHO», «XOPOLIO», «yIOBIECTBOPUTEIBHO» WUJIN «HEYIOBIETBOPUTEIHHO.

Pe3ynpTaThl  KOHTPOJIBHBIX ~ pabOT  yUYWUTHIBAIOTCS  MPU  IPOBEACHHUU
MMPOMEXKYTOUYHOU aTTECTAIMHU 110 TUCIUILIAHE.

[IIkajga oneHNBaHUA Onucanue
BrinosHeHs! BCE BH/IBI yueOHOMI paboTHI,
IIPENyCMOTPEHHBIE y4eOHBIM mw1aHoM. CtyaeHT
OTIMYHO JEMOHCTPUPYET  COOTBETCTBHE  3HAHUM,  YMEHWH,

HaBBIKOB, TPUBEACHHBIM B Ta0JuWIAX IOKa3aTeseH,
omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, YMEHHSIMU,
HaBbIKAMU, NPUMEHSIET WX B CUTyalHsIX ITOBBILICHHON
cnoxHOoCTH. [lpm »TOM MOTyT OBITH  JIOMYIICHBI
HE3HAUUTEIbHBIC OIMMUOKH, HETOYHOCTH, 3aTPyJAHCHUS
NPy aHAIUTUYECKUX ONEpalMsAX, NEPEHOCE 3HaHUU U
YMEHUN Ha HOBbIC, HECTAHIAPTHBIE CUTYAIINH.




Brinonnenst BCE BU/IbI yuyeOHON  paboThl,

PELYCMOTPEHHBIE y4eOHBIM w1aHoM. CtyaeHT
Xopoo JEMOHCTPHUPYET HEIIOJIHOE, _ TpaBuiIbHOE
COOTBETCTBHE 3HAHWH, YMEHUH, HaBBIKOB
NpUBEJCHHBIM B TaOJMUIAaX MOKa3aTesne, aubo eciu
Opyu 3TOM ObUIM  JOMYIIEHbl 2-3 HECYIIECTBEHHbIE
OIIHOKH.
BrInosHeHs! BCE BUBI yueOHOI paboTHI,
MPETyCMOTPEHHBIE y4eOHBIM mwiaHoM. CTyAeHT
JIEMOHCTPUPYET COOTBETCTBHUE 3HaHUH, B
Y 10BIETBOPUTETBEHO

KOTOPOM OCBEIllEHa OCHOBHas, HamOoJiee BakHas YacTh
Marepualia, HO NPy TOM JIONYIIEHA OJHAa 3HAYUTEJIbHAs
OIIMOKA WJIM HETOYHOCTD.

He BbimonHeH oauH uinu  Oojiee BUJOB yuyeOHOU
paboThI, MPETYCMOTPEHHBIX Y4€OHBIM IIJITAHOM.
CTygeHT JOEeMOHCTPUPYET  HEIMOJHOE  COOTBETCTBUE
3HAHWM, YMEHUH, HABBIKOB, NPUBEIACHHBIM B
HeynosnerBopurenpHo | TaOIMIAX IOKA3aTeei, MOIMYCKAIOTCA 3HAYUTEIIbHBIC
OIIMOKH, MPOSBIAETCA OTCYTCTBUE 3HAHUN, YMEHUH,
HaBBIKOB [0 psAy MOKa3aTeyield, CTYAEHT
UCIIBITHIBAET 3HAYUTEIbHBIE 3aTpyAHEHUS npu
OTNIEPUPOBAHUU 3HAHUSIMU U YMEHHSIMU MPU UX TIEPEHOCE
Ha HOBBIC CUTYaIlUH.

[TepedyeHb OIEHOYHBIX CPEJICTB ONMUcaHue U opopmieHue 3ananuii o m.1,2,3.

7.YuyeOHO-MeTOAMUYECKOEe U MH(OPMAIITUOHHOE 00ecTiedeHne JUCIUILIUHBI.

a) OCHOBHAS JIMTEpaTypa
1. A.Il. Tpyxos, F0.A.Copokun, M.1O. Epmos, b.Il.biaronpaBos, A.A.Munaes, 2.4.
['mau. TexHoNOTUs TUTEMHOTO MPOU3BOJICTBA. JIUThe B necuanbie Gopmbl. YueOHUK, M.
ACADEMA, 2005r.-324 c.

0) 7OMOJIHMTEIbHAA JIUTEpPaTypa
1. Copokun HO.A., bnaronpaBoB b.II. CoBpeMeHHbIE TEXHOJOTHYECKHE MPOILIECCHI
M3TOTOBJICHUS CTEPKHEH B OTEUECTBEHHOW MU MHUPOBOM JMTEHHON MpakTUKE. YueOHOoe
nocooue, MI'TY «MAMMU, yc.n.n1.3.6, 2007T.
2. Copokun FO0.A. M.V. k npabopaTopHbIM paboTaM MO TUCIUILIMHE TeXHOJOTHS
JUTENHOro mnpousBoAcTBa. Pasznen «lIpoekTupoBaHME TEXHOIOTHMYECKOTO MpoLecca
M3TOTOBJICHUSI OTJIMBOK B mecuanbie Gopmby. M.Y., MI'TY «MAMWy», yc.m.a. 5, -
2008r.
3. TpyxoB A.Il, Copokun IO.A. IIpoexTupoBaHuE TEXHOJOTMYECKOIO Ipolecca
M3TOTOBJICHHS] OTJIMBOK B TiecyaHbie (opMbl. M.Y. K BBITIOJTHEHUIO KypCOBOTO MPOEKTA
Mo JUCHUIUIMHE «TeXHOJOTus  JIMTEWHOro  mpou3BojaAcTBa»., MITY «MAMMN»
yc.n.1.0,6 ; 2009r.
4. Copokun HO.A., MunaeB A.A., Jlyoosckuit U.C., Kopuees C.FO. CoBpemennbie



TEXHOJIOTHUECKHE TPOIECChl M3TOTOBJICHUS TMECYaHBIX ()OPM B OTEYECTBEHHOU W
MHUPOBON JIMTEHHOW mpakThke. YueOHoe mocodue, MI'TY «MAMWMy», ycma. 9.1,-
2011r.

B) IPOrpaMMHOe o0ecrnevyeHne 1 MHTEPHeET-pecypc

HpH 06y‘I€HI/II/I CTYACHTOB IIO JUCHUILIIMHC MOI'YT OBITH MCITOJIb30BAHBI.

1.Y4yeOHo-1ab0paTOpHbIN IPAKTUKYM KOMIIBIOTEPHOTO MPOEKTUPOBAHUS
TEXHOJIOTHYECKOT0 npouecca u3rorosiieHus ook TOTII 2A.

8. MaTepunaibHO-TeXHHYeCKOe o0ecnevyeHue I CIHIIMHbI

Aynutopus aB2110 ocHaieHa cnegyromum odbopynoBanueM: Ctosbl yueOHbIE CO
CKaMbsSIMH, AayJWTOPHAs JOCKa, MYJIbTUMEIUIHBIA KOMIUIEKC (cTalMoHapHbIH
IIOTOJIOYHBIM  NIPOEKTOpP, HACTEHHBIM MPOEKIUOHHBIM  JKpaH, NEPCOHAIBHBINA
KOMIIBIOTEp, KOJOHKM ISl BOCHPOWM3BEACHHUS 3BYKa), CTOJNBI C JIa0OpPaTOPHBIM
oOopynoBanueM, Pabodyee wecTto mnpenogaBaTensi: CTOJ, CTYJd, ME€PCOHAJIbHBIN
koMmnbtotrep. KomnbroTepubiil kiaacc aBl511 mo3Bosnsietr rpyrme CTyI€HTOB BbINOJIHSTD
TPEXMEPHOE MOJIETMPOBAHUE JIMTEHHOrO KycTa B rpaduyeckoi cpese mporpaMmsbl « T -
FLEX CAD» u npoBoauts pacuétsl B nporpamme: CKM JIIT «ITomuron Codr».

VY4eOHO-1a00paTOPHBII ~ NPAaKTUKYM  KOMIIBIOTEPHOTO  MPOEKTHPOBAHUSA
TEXHOJIOTHYECKOro mporecca n3roropieHus otauBok TOTJI 2A  (paspaborunku 3A0
Jlutadhopm —-MI'TY «MAMMWN» BKITIOUAIOTIINIA:
pacueT TOYHOCTHBIX MMapameTpoB, nomyckoB u mpunyckoB 1o ['OCT P 53464-2009(
pazpadoruuk MITY «MAMMWM»); nutehinbix ykioHnoB mno ['OCT P 53465-
2009(pa3zpadotuuk MI'TY «MAMIy).

Howmep Ob6opynoBanue
ayTUTOPUHI
aB2110 | YHuBepcanbHBIA TPUOOP C HAOOPOM CHEMHBIX NMPHUCIIOCOOICHUH , IS
WCIBITaHUS TPOYHOCTHBIX XapaKTEPUCTUK 00pa3lioB U3 (POPMOBOUHBIX U
crepkHeBbIX cmecel. [TK6
aB2110 | [TpuGop [uIst HCOIBITAHHI Ta30ITPOHUIIAEMOCTH POPMOBOUYHBIX MaTepuanoB [1K-3
aB2110 | [IpoceuBaromuii anmapaT ¢ HaOOpOM CTaHAAPTHBIX  CUT JJS  UCIBITAHUS
(OpPMOBOUYHBIX MECKOB, OMPENEIEHHS COJIEPKaHUs TIIMHBI B IIECKE, €r0 3€PHOBOTO
coctaBa W nopucroctd, JlomactHas Memanka. ImIKad CYMIMIBHBIA  C
TEPMOPETYIIATOPOM, 00ECIIeUnBAIOIINI TemiiepaTypy Harpea g0 110C°  nHabop
KOJIO M MEH3YpOK, - Tpyoka U -o6paznas.lIK-4
aB2110 | JlaGopaTopHblii cMecuTeldb — KAaTKOBBINA, JlabopaTopHBI KOmep M OCHAcTKa JUIs
M3roToBIIeHUs 00pa3ios. Trepmomep 071.1TK-3
aB2110 | TexHonoruueckas OCHAcTKa JIsl ONPEIEIEHHUs BIAXKHOCTH, YIJIOTHAEMOCTH,
Hacreinuoit macesl popmoBounbix cmeceid. [1K-4

9. MeToanyeckue peKOMEHAAIUN VISl CAMOCTOSATEIbHOM PadoThI CTY/A€HTOB

CamocTtosTenbHas padoTa SBISETCS OJHUM U3 BUJOB y4eOHbIX 3aHsATHH. Llenp
CaMOCTOSITENIbHOM paboOThl — MPAKTHUYECKOE YCBOCHHE CTYACHTAMU MPaKTUYECKUX
PEKOMEHJALMKA 110 IPOECKTUPOBAHUIO TEXHOJIOIMYECKOIO IpoLecca H3rOTOBJICHUS
OTJIMBKM B ChIpble TMECYAHO-TJIMHUCTBIE (OPMBI, paccCMaTpPUBAEMBIX B IMpoIlecce
M3yYEHHS TUCUUTUINHBIL.

AynutopHas camocTosiTelbHas paboTa MO JAWCUUIUIMHE BBIMOJHSIETCS Ha



y4eOHBIX 3aHATHUSAX TOJ] HEMOCPEICTBEHHBIM PYKOBOJICTBOM MpENoAaBaTess U MO ero
3a/IaHHIO.

BueayauTtopHas camocTosiTelbHAsE pad0Ta BBITIOIHAETCS CTYAEHTOM MO 3aJaHUI0
npenojaBaresis, Ho 0e3 ero HemoCPEICTBEHHOIO Y4aCTUS

3ajaun caMOCTOATEILHOM PadOTHI CTYIEHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITENIbHON y4eOHOI pabOTHI;

- OCBOCHUE COJIepKaHUs AUCITUTUIMHBI;

- yriry0JieHue CofiepKaHusl U OCO3HAHUE OCHOBHBIX TOHSITHH TUCHIUILITUHBI;

- HUCIOJIb30BaHWE MaTepuasia, COOpPaHHOTO M  TMOJYYEHHOTO B  XOJIe
CaMOCTOSITeITbHBIX 3aHATUN TS 9PPEKTHBHOM MOATOTOBKH K 3a4ETy WJIU DK3aMEHY.

Buabl BHEAyIMTOPHOI CaMOCTOSITEILHOM Pad0ThHI:

- CaMOCTOSITEIbHOE U3yYEHUE OT/IEIbHBIX TEM JUCIUILIUHBI;

- OJTOTOBKA K JICKITMOHHBIM 3aHSITHSIM,;

- IOATOTOBKA K JIA0OPAaTOpPHBIM paboTam;

- BBITIOJIHEHUE JOMAIIIHUX 3aJJaHU 110 3aKPETICHUIO TEM;

- BBIMIOJIHEHHE JOMAIIHUX 3aJaHUN 10 PEIICHUIO TUIWYHBIX 3a7ad U
YIPaXXHEHUH;

10. MeToau4yeckue peKOMeHIAIUM IJIsl MPpenoaaBaTeJis.

3ansTus no aucuuiuimHe « TexHogorndeckoe o0ecrneueHrne U pacueThl JIUTCHHBIX
MPOIECCOBY JOJKHBI COOTBETCTBOBATH CIAEAYIOIIUM TPEOOBAHUSIM:

1. Hpenoz[aBaHHe JOJIDKHO COOTBCTCTBOBATh OCHOBHBIM IMpUHIOUIIaAM
KOMMYHHKATUBHOI'O IIOAXO0AA.
2. Ocoboe BHHMaHHE IIpyu H3JI0XKCHHUU «Texnomornueckue pvaéTBI B

MIPOU3BOJICTBE IOBEIIMPHBIX U3JIECTUN» CIeAyeT YIeNnsaTh pasjieiaM MpUMEHEHUS
nporpaMmmbl TOTJI-2A u CKM JII «llomuron CodT» mnpu NPOSKTHPOBAHUH
TEXHOJOTHYECKOTO MPOIlecca N3rOTOBICHUS OTIUBKH.

[Iporpamma coctaBieHa B cooTBeTcTBHHM ¢ TpeboBanusmu OI'OC BIIO wu
yueOHbIM T1aHOM 10 HampaieHuto 29.03.04 «TexHomorusi XyHa0’KeCTBEHHOU
o0pabOTKM  MarepuajoB» W NPOPUIIO0  TOATOTOBKH  «XyIOXKECTBEHHOE
MIPOCKTUPOBAHKE U TU(PPOBHIC TEXHOJIOTHH B IOBEITMPHOM IPOU3BOJICTBEY



o HarnpaBiieHnio MoAroToBkU 29.03.04 «TexHo10THA Xy10KeCTBEHHOH 00pad0TKH MAaTEPHAIOBY

I[MPMJIOXEHUE 1
CprKTypa H COACPKAHUC NTUCHUITIINHBI «TexHoJIOrHYecKHue pacq'éTbI B IPOU3BOACTBE I0BCJIMPHBIX U3 eI

npo b MOATOTOBKU ' Xy/d0KeCTBEHHOE MPOEKTHPOBaHMe U M (PPOBbIE TEXHOJIOTUM B I0BEJIUPHOM

npousBojacTBe’’
g. Buasbl yue6Hoii padoThl, aqT);)(E)cl\::Iu
2 | BKIII0YAsi CAMOCTOSATEIbHYIO Buabl camocTosiTEILHON "
Pasten § padoTy CTYJ1eHTOB U padoThI CTY1EHTOB

g = TPYAOEMKOCTb B Yacax

% 1 IC Jlaé. CPC KCP K.P. KIL PP Pep K 3 3

O | =
1. Beenenue Llenu u 3amaun qucuurninunel. TpedboBanusi, 5 1-2 2 4 6
npeabsiBisieMble K GOPMOBOYHBIM MaTepUaIaM.
OrueynopHoOCTb, IPOYHOCTD, TEMI0(U3UYECKHE CBOMCTBA
MaTepHaioB, Fa30TBOPHOCTh, ra30MPOHUIIAEMOCTb,
MOJIIATINBOCTh, OCTATOYHAS TPOYHOCTb.
2. KpaTkasi XapakTepUCTHKA OTHEYNOPHOMH U S) 3-4 2 4 6
CBAI3YIOLIEl COCTABJISIIOLIUX CMeceii, KPacoK.
KBapiieBble ecKku UX NPOMCXOXKAEHUE, CBOWCTBA.
HexBapuesble necku. TpeGoBaHus, NpeabsBIseMble
I'OCToM. Mapku neckos. OnpeieneHue rIMHACTON
COCTABJISAIOLIEH METOAOM OCAXKJICHHS.
3. ®opMoBoUYHbIe TIIHHBI POPMOBOUHBIE OTHEYINOPHBIE O 5-6 2 4 6
rinHbl. TpeOoBanus, npenbsBiasemble K HUM ['OCTowm.
Mapku riauH. CBoWCTBa TUIMH.
4. BaaxuocTb. MeTonpl  ompeneiaeHus  BIaKHOCTH. O 7-8 2 4 6
/ABTOMATH3allusl KOHTPOJIA BIaXHOCTH. Buasl Biarm B
(hOpPMOBOUHBIX MaTepHaax. I"a30TBOPHOCTH
(OPMOBOUHBIX MaTEpHaAIOB U METOJbl OINpPEIEICHUS.




S.®@opmupopBanue NMPOYHOCTH cMeceil MexaHuszm
(GbopMHpOBaHUS CBIPOM NMPOYHOCTH CMECeH IepBOro MU
BTOporo pona. Ponb Biarm B CMECHM U €€ BIUSHUE Ha
[IPOYHOCTh B CMECAX BTOPOIO pona. Cas3yomue
maTepuaibl. OcCHOBHbIE  TpeOOBaHHS U BBIOOD
CBSI3YIOLLIMX MaTepHaJIOB.

10

6. IlecuaHo-rimuHucThIe cMecH. OCHOBHBIC OIEpaIldU
TEXHOJIOTUYECKOr0 IpoIecca IMPUTOTOBIICHUS CMECeH.
IMoaroroBka cBEXUX 100ABOK.

12

7. TexHOJOrMYHOCTL JMTHIX jAeTajiei. Bo3MoikHOCTH
UX MH3roTOBJEHHUS CiutaB, MUHHUMAaJbHas TOJIIHMHA
CTEHKH, paJuychbl MEPEXOAOB U PAAUYChl CONPSIKEHUM
NMUTBIX W3ACIIUNA, JUTEHHBIE paguychl, (HOPMOBOUYHBIE
(MuTeliHbIC) YKJIOHBI, MUHUMAJbHBIA JAHAMETP JHUTOTO
OTBEPCTHS. TouHoCTH OTJIMBKH, IEPOXOBATOCTh
MMOBEPXHOCTH OTIUBOK, TEPMETUYHOCTH OTJIMBOK.

13-
14

8. TounoctHble mnapamerpsl otriauBku no I'OCT P
53464-20009. [Topsimok  Ha3HAYCHUS TOYHOCTHBIX
MapaMeTpPOB OTIMBKM M COOTBETCTBYIOIIUX WM JIOIIYCKOB
U TIPUITYCKOB

C wucnonp30BaHMEM TMaKeTa NPUKIATHBIX IPOrpaMMm
TOTJL

16

9. OuneHka KOHCTPYKUHMOHHOW TEXHOJOTHYHOCTH
VINTBIX  JAeTajsedl AHamu3 INPUMEPOB croco0oB
dbopmooOpazoBanust Ans 3 W 5 Tpymm  CIOXKHOCTH
oTnuBoK. ®dopmupoBaHHE BHENIHHUX U BHYTPEHHHX
IMOBEPXHOCTEH OTJIMBOK  IPU  3aJaHHOM  IIJIOCKOCTH
pazpema. OrmnpeneneHue  CIOXKHOCTH  OTIMBKHA IO
KOHCTPYKTUBHO-TEXHOJIOTUYECKUM  IapameTrpaMm  JINTOH
JeTaIn KoncTtpynpoBanue 3HAaKOB CTEpKHEW A
OIOYHON U 0€30M04YHOI (HopMOBKHU

17-
18

Hroro 3a 5 cemectp

18

36

54

10. TexHoJiorusi py4Hoii GopMOBKH.

1-2




DOpMOBOYHBIM HMHCTPYMEHT. DoOpMOBKa B TIOYBE
(kecconax), MoOpMOBKa MO MATKOW W TBEPAOH ITOCTEIISIM.
DopMOBKa B OMOKax I10 pazbeMHON mozaenn. DopMoBKa B
JIBYX OIIOKAaX C MOJIPE3KOU

JlabopaTopHO-TIpaKTUYECKHE PabOThHI

11.TexHoJsiorusi MAMMHHON GOPMOBKH.

B03MOXHOCTH M IIPEUMYILECTBA 110 CPABHEHUIO C PYYHOU
(hOPMOBKOHA. OcobenHoctu CEpUITHOTO,
KpPYITHOCEPUIHHOTO MEXAHU3UPOBAHHOTO u
ABTOMATHU3UPOBAHHOT'O IIPOU3BOJICTB.

3-4

JlaGopaTopHO-TIpaKTHUECKUE PabOTHI

12.0nounas (opmoBKa: MOCJIEI0BATEIbHOCTh
BBHITIOJTHEHUS OTlEepalfii U3rOTOBJICHHUS MOTY(OPMBI.
Pasmenienue mozenedl Ha MOJEIBHBIX INIMTAaX € yY4ETOM
TPacCUPOBKU JTUTHUKOBOW CHCTEMBI, pacueT KOJIHYeCTBa
MoOJIeJIel Ha MOJIETIbHBIX IINTAX

5-6

JlaGopaTopHO-TIpaKTHUECKUE PabOTHI

13. TIpors:kka ™moaejiei W CTePKHEBBIX SIIIMKOB.
CoOopka ¢opm. 3anmuBka (opm. BpiOuBKa OTIMBOK U3

dhopm.

JTaGopaTopHO-TIpaKTUYECKHE pabOThHI

14.0uenka KOHCTPYKUHOHHOH  TeXHOJOTHYHOCTH
VIMTBIX JeTajledd, aHajiu3 TEXHOJIOTUYHOCTH, C YyIETOM
MMOCTaBJICHHBIX TEXHHUKO-3KOHOMHNYCCKUX 3ajaad,
BO3MOXHBIX  CIIOCOOOB  (pOpMOOOpa3oOBaHMs  OTIUBOK
[Pa3HBIX TPYIII CI0KHOCTH.

10

JTabopaTopHO-TIpaKTUYECKHE PabOTHI

15.MeTtoasl YIPOYHEHUS] JMTEeHHBbIX ¢opM H
crepaxkHeil  MexaHu4yeckue CcrnocodObl  yIJIOTHEHUS:
[IPECCOBAHMUE, BCTPSIXUBAHNUE, ITECKOJTYBHBIH,

MMECKOCTPENbHBIN. YIUIOTHEHUE CMecen HMMITYJIbCOM,
BO3JYIIHBIM IIOTOKOM, IeCKOMeToM. IIpeccoBo-ynapHoe

o)}

11-
12




YIIIIOTHCHUC

16.TermoBbie crnocodbl  ynpounenusi.  OOnacTh
NpUMEHEHHsI CyXuX (opM. PexuMbl TEIIOBOW CYyHIKH H
MIOBEPXHOCTHOM MOACYIIKH (POPM U CTEp:KHEH, (akTopsl,
BIIMSIIOINME HA PeXUMBbI cymku. Cymka GopM U cTep)KHEH
ropstuuMu razamu. Cynika HHQpaKkpacHbIM U3Jy4EHUEM

14

JlaGopaTopHO-TIpaKTHUECKUE pabOTHI

17.XuMuYecKkue crnocodbl YNpoOYHeHHsl. YIPOYHEHUE

XTC na cmomnax (COLD box-amun mpormecc, no-bake-

IpoIeCcChl). YIpOYHEHHE CMeceldl Ha IKHUIKOM CTEKJIC

(CO,, COD). VYmpouynenue cmeceii B HarpeBaeMoii
OCHACTKE.

16

JlaGopaTopHO-TIpaKTHYECKUE PabOTHI

18.  du3uueckHe crnocodbl ynpouHeHust (Gopm.
BakyyMHO-TIJICHOUHBIH CIIOCO0 U3rOTOBIEHUS  (hopM,
mutbe 1o  razuduuupyembiM  MojensMm. CoueraHue
XMMHYECKUX M TEIJIOBBIX METOJIOB YIIPOYEHHS CMECeH.

18

JlaboparopHo-nipakTrueckue padboTh

3a 6 cemecTp

18

54

72

+

HToro 3a 5-6 cemecTp

36

90

126




[Ipunoxenue 2
MUHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3OBAHUS
POCCUMICKOU ®EJIEPAITNN

OEJEPAJIbHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICHIEI'O OBPA3OBAHUMA

«MOCKOBCKHM HOJII/ITEXHI{‘I‘IECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

Hanpasienne noarotosku: 29.03.04 TEXHOJIOI'MS XY JIOXKECTBEHHOM OFPABOTKU
MATEPUAIJIOB

[Tpodunb noaroToBKU
"Xyno:xxecTBeHHOE NMPOEKTUPOBAHME U N(POBbIE TEXHOJIOTMH B I0BEJTMPHOM
Npou3BoOJACTBE "

dopma o0yueHHs: OuHas

Kadenpa: «MamuHbl 1 TEXHOJIOTHS JUTEHHOTO MPOU3BOICTBA»

®OH/J ONEHOYHLIX CPEACTB I10 IUCLHHUIIJIMHE
«TexHomornueckue pacu€Tsl B IPOU3BOICTBE FOBEIUPHBIX U3IEIIAN

Cocrag: 1. [lactiopt (poH1a OTIEHOUHBIX CPEICTB
2. OnucaHue OLIEHOYHBIX CPE/ICTB:

DK3aMeHaIMOHHbIE OUJIEThI
3ammTa 1a00paTOPHBIX padOT
Tecr

CocraBureib:
Crt. npenonaBarennr Ilankpartos C.H.

Mocksa, 2023 rox



ITOKA3ATEJIb YPOBHSI C0OPMUPOBAHHOCTH KOMIIETEHIIUIA

Tabmuma 1

TexHoJiorMYecKue pacyéThbl B MIPOU3BO/CTBE IOBEJIUPHBIX U3/1eJINil

®I'OC BO 29.03.04 TexHosorus Xy/10:kecTBEHHOIi 00pad0TKU MaTepuaJioB

B mporuiecce ocBoeHMs TaHHOM AUCHUIUIHHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CIEAYIOIINE KOMIIETEHIIUH !

KOMIETEHIIUA TexHosorust .
Iepeuens KOMIOHEHTOR dopMHEpoBAHHS dopma OIIeHO;l*HOFO Crenenu ypoBHeii OCBOEHHA
HUHJAEKC | ®OPMYJINPOBKA . cpeacTrsa KOMIIeTeHIU i
KOMIICTCHIIUH
[IK-4 CriocobeH K UIIK 4.1. Ilpumensier 3HaHus JEKIIHS, JIP ba3oBblil ypoBeHb:
pa3paboTke OCHOBHBIX METOJIOB pa3pabOTKH | caMOCTOSTEIbHAs yMEET MPUMEHSATh METO/bI
TEXHOJIOTMYECKUX TEXHOJIOTHYECKUX MPOLECCOB pabora, T IIPOEKTUPOBAHUS IIPU aHAJIN3E
IIPOLIECCOB MPOU3BOJICTBA XYJJOKECTBEHHO- | JJaDOpaTOpHbIE K/ npuuuH Opaka.
IIPOM3BOJICTBA MIPOMBIIIICHHBIX 00BEKTOB; paboThl OK3aMeHallMOHHbIE | [ToBBIMIEHHDbIH YPOBEHD:
XYI0XKECTBEHHO- NIIK 4.2. BJIaIleeT HaBbIKaAMH I10 TecT OWJIETHI BJIQJIEET METOJaMH
MPOMBILIUIEHHBIX paspabOTKe TEXHOJIOTHYECKHX Kypcosoit IIPOEKTUPOBAHUS
00BEKTOB mpoueccoB NMpoOMU3BOACTBA IPOCKT TEXHOJOTHYECKOT'O mnpolecca,
XyJ10°KECTBEHHO-TIPOMBIIILIEHHBIX BBITIONTHSIET HEOOXOAUMBIE
OOBEKTOB. TE€XHOJIOTUYECKHE DPACUETHI.




[1K-6

CriocobeH K
pa3zpaboTke
TEXHUYECKH
000CHOBaHHBIX
HOPM BpEMEHHU
(BBIpaOOTKH),
JIMHEWHBIX U
CEeTEBbIX IPaHKOB,
0oTpaboTKa
KOHCTPYKLUH
U3JIEIINI Ha
TEXHOJIOTHYHOCTb,
pacueT HOpMaTHBOB
MaTepUaTbHBIX
3arpar,
AKOHOMHUYECKOU

3 exTuBHOCTH
MIPOEKTHPYEMBIX
TEXHOJIOTUYECKHIX
MIPOIIECCOB

UIIK 6.1. [TpumeHsieT 3HaHus 110
pa3paboTKe TEXHUYECKU
000CHOBAaHHBIX HOPM BPEMEHU
(BBIpaOOTKM), IMHEUHBIX U CETEBBIX
rpadukoB, 0TpabOTKa
KOHCTPYKIUM U3 HA
TEXHOJIOTUYHOCTH, pacueT
HOPMAaTHUBOB MaTEPUATBHBIX
3arpaT, SKOHOMHUYECKOMH
3 (HEKTHBHOCTH TIPOSKTUPYEMBIX
TEXHOJIOTUIECKUX MPOIECCOB;
HIIK 6.2. Baageet HaBBIKaMU 110
pa3paboTKe TEXHUYECKU
000CHOBAHHBIX HOPM BPEMEHHU
(BBIpaOOTKM), IMHEWUHBIX U
CETEBBIX rpauKoB, OTpabOTKA
KOHCTPYKUUH U3IENUN Ha
TEXHOJIOTUIHOCTD, PacyeT
HOPMAaTHUBOB MaTePUATBHBIX
3aTpar, SKOHOMHUYECKOH
3G HEKTUBHOCTH MPOEKTUPYEMBIX
TEXHOJIOTUIECKHX TTPOIIECCOB.

JCKITHS,
CaMOCTOSITeNTbHAs
pabora,
nabopaTopHbIe
paboThl

Tect

Kypcosoii
MIPOCKT

JIP

T

K11
DK3aMeHaIMOHHbIE
OMJIETHI

ba3oBblil ypoBeHb: yMeeT
MIPUMEHSITh METO/IbI M CPE/ICTBA
aBTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHMUS JIJIsl pa3paboTKu
TEXHOJIOTUYECKOW OCHACTKU U JJIs
M3TOTOBJICHUS OTJIMBOK.
IoBbINIEHHBIH YPOBEHb:
BJIaJIeET MAKETOM MPUKIATHBIX
nporpamm TOTJI-2A, TOCT P
53464-2009, TOCT P53465 -
2009, HaBbikaM1 KOMITbIOTEPHOTO
MIPOCKTUPOBAHUS JJIS
BBITIOJTHEHUS] KYPCOBOT'O MPOEKTA,

**- CokpareHust popM OIIEHOUHBIX CPelCTB cM. B [Ipmioskenuu 2 k pabodeld mporpaMme.




Tabnuua 2

Hepequb OIICHOYHbLIX CPEJACTB 110 JUCHMUILJIMHE
«TexHogornueckue paC‘léTbl B ITIPOU3BOACTBE INOBEJIUPHBIX I/I3I[e.]'ll/li7[»

HanmenoBanme [IpencraBnenue
No OLIEHOYHOTO Kpatkas xapakrepucTuka OLEHOYHOIO OLICHOYHOTO CPE/ICTBA B
OoC cpencTBa CpeAcTBa d0C
1 PaGouas terpaan ggﬁ?ggimgp:izgfﬁ J;GH;PIIM;I; I;M::;;z «TexHonornueckas
(P/T) npopaboTka» Nel Ne2 Ne3
OMPEJICTICHHOTO TUIIA IO TEME U Pa3eiy
Cucrema CTaHIApPTU3UPOBAHHBIX 3aJIaHUH,
2 Tect MO3BOJISIOIAS aBTOMaTU3UPOBATh .
o ®oHJT TECTOBBIX 3aJaHUI
(T) MpOLEAYpPY HM3MEPEHUS YPOBHSA 3HAHUU U
YMEHUN 00y4arouerocs.
OneHka crocoOHOCTH CTYJIEHTa NMPUMEHUTH
TIa 60paTOprIe IMOJIYYCHHBIC paHee 3HAHUSA JJIsL HepequB ﬂa60paTopHHx
3 pabotsi (JIP) HPOBEACHUS aHaIu3a, OMBITA, | padOT M HX OCHAIICHHE,
9KCIEPUMCHTA u BBITIOJIHECHHU MPOTOKOJ JIP. 3amura.
MOCJIENYIOIMX  pacyeToB, a  TaKxke
COCTAaBJICHUS BLIBOJIOB
Kypcosoii Pa3paboTka TexHOJIOrMYeCKOro mporecca | I'padudeckas dYacth U
4 npoext(KIT) HW3TOTOBJICHHWS  3aJaHHOM OTJMBKH B | IOSICHUTEIbHAs  3allliCKa,
recyanbie GOpPMEI. 3ammTa KI1
Huanor mpemnojaBareiiss €O CTYIEHTOM,
1IeJIb  KOTOPOr0 — CHUCTEMaTh3alusi |
YTOYHCHUC NUMCIOIIUXCs y CTyACHTa KomMmrIuiekt
ITuceMenHO o
4 3HaHHH, €ro WHANBUAYAJIIbHBIX 3K3aMEHAIIMOHHBIX
(3 -ox3amen) BO3MOKHOCTEH, YMEHUS IPaMOTHO | GUIIETOB

H3jiaratb OTBETHI HA BOIIPOCHI TIMCbMCEHHO.

CocraB u niepedeHb Ja00paTOPHBIX PadOT, MPETYCMOTPEHHBIX MO JTUCIUILINHE
«TexHoJIOTHYECKHUE PACUETHI B IPOU3BOACTBE IOBEJIUPHBIX U31EJIUID)

Ne HaumenoBanue paboThl Ob6vem B
n/n yacax
1 | Meronpl wucneiTanusg  (GOPMOBOYHBIX  IE€CKOB, olpeneieHue | 4
COZiepKaHUsl TJIMHBI B TIeCKe, €ro 3epHOBOIO COCTaBa H

TTOPUCTOCTH.

2 | Meroapl onpenieiieHUs] BIAKHOCTH CMECEH.

3 | Metonasl
CMECH.

UCIBITAaHUS MEXaHMYECKHX CBOMCTB popMOBOYHOU | 4

4 MeTo/1bl UCTIBITAHUI MEXaHUYECKUX CBOMCTB CTEPKHEBOM
CMECH.

5 | Ompenenenne
U CTEPKHEBBIX CMECEH.

ra3onpoHUIIAeMOCTH (OPMOBOYHBIX | 4

6 Onpenenenue TEXHOJIOTUUECKUX
CMOJISTHBIX CMECEN.

CBOWCTB IIECYAHO-




Pa3paboTka depreka OTIMBKM 10  YEpPTEXKYy JeTand Ha | 6

[IT95BM. Br16op monoxeHusi OTIUBKH B dbopme u
8 | OmpenencHue  TOYHOCTHBIX  XapaKTEPUCTUK OTIMBOK Ha 6
OBM (mporpamma TOTJI2A)

9 | OmnpenencHue JONMYCKOB M TPUITYCKOB HA MEXaHUYECKYHO | 6
00paboTKy (mporpamma TOTJI2A)

10 | KoncrpyupoBanue 3HaKoB crepxHer mporpam-ma TOTJI2A 6

11 | PazpaboTka MOJAETBHOTO  KOMIUICKTa,  JJIs 6
paszpabaThIBacMOit OTJIUBKHU. Pa3smemenne wMogmeneili Ha

12 | Pa3paboTka depreka JHTEHHOW (OPMBI € pa3pe3amu H 6
AJIEMEHTaMU JINTHUKOBON CHCTEMBI.

13 | Pa3zpaboTka depTexa CTEp>KHEBOTO SIIUKA 6

14 | IlpoBedgeHne  TEXHOJIOTUYECKUX  pacyeToB: pacyeT rpyza, | 6
BCHT B CTCPKHEBOM SIIITUKE

15 | Pacuer apoccenbHBIX JIUTHUKOBBIX cucTeM Ha DBM 6
(mporpamma TOTJI2A)

16 Pacuer BpemMeHM OXJaXACHUS OTJIWMBKH B JIMTCHHOM 6
dopme.

17 | Onpenenenve  N1EeWCTBUTENbHOW  JIMHEHHOM ycanku | 6

ommBOK w3 4epHbIX ciaBoB B III'C (ITporpamma TOTJI2A)

90
UTOI'O

3auer no gucuuiuviuHe «TexHoI0rMUecKHe PAcU€Thl B MPOU3BOICTBE IOBEJTHPHBIX
U3 e,

[Ipy mnpoBemeHMH 3ayera MO AUCUHUILIMHE «TexHOIOrnyeckue pacu€rbl B
MPOU3BOJICTBE IOBEJIMPHBIX U3JCIUI»  MPOBOJUTCS  TECTUPOBAHUE CTYJICHTOB.
Pe3ynbTaThl TECTUpPOBAaHMS AHAIMU3UPYIOTCA MPENOJABATEIEM, W  BBICTABISACTCS
«3a4YTEHO» TIPU TOJIOKHUTEILHOM OTBeTe Oojiee ueMm Ha 55% oT o0Imero KojauyecTna
BonpocoB Tecta (or 19 mMOJOKUTEIBHBIX OTBETOB Ha 35 BONPOCOB TecTa IO
TUCITUTIINHE).

Bompocsl Tecra
Tect no Jucunmimnze « TeXHOIOrMYeCcKrue pacu€Tsl B IPOU3BOACTBE FOBEIUPHBIX U3ICIIHINY,
paznen «popMOBOUYHBIC MATEPUATTBIY.

Nen BOIIPOC BapuanTtsl OTBETOB. NIOAYEPKHYTH
/i MIPaBUJIBHBIH

1 Conepxanmne TJIMHUCTBIX COCTaBJISTFOIIINX B | 1- 10 1%:;2- no 2%;3- nol12%
KBapLEBBIX ECKAX COCTABIISET:

2 ConepkaHue TIIMHUCTBIX COCTaBSIIOIIUX B TommuxX | 1- m012%; 2- no10%; 3- 106%
IMeCKax COCTaBJISET:
3 | CoxepskaHue TIHHHUCTBIX COCTABIAIONIMX B JKUPHBIX | 1- 1o 50%;2- mo 30%; 3- no12%
[MeCKax COCTaBJISET:

4 | B wmapke mecka (1K;0,02) K,- ob6ozHavaer | 1- kamms;2- KpeMHeE3eMa;3- KOPyHIa
KJIACCU()MKALMIO [0 COJIEPIKAHMIO B MECKE. ..
5 | B mapke mecka (1K;0,02) O, - obo3Hagaer | 1- 0OXHOPOIHOCTH;2- OKPYIIOCTH

KJaccu(UKaIUIo IecKa Mo Kodpuiuenry ... 3-3epHOBOIi coCTaB




6 OIHOPOIHOCTh U CPEAHMM qTUamMeTp 3epHa Mecka mo | l-uHTerpanbHOR KpHBOU; 2-
I'OCT onpenensot 1o : muddepeHunansHONR KPHBOIi;3-33aKOHY
pacrpeseneHus
6 | B mapke mecka (1K,0,02) O2 - ob6osHauaer | 1- cpemHeMy pasmepy 3epHa
Kiaccu(UKaIuio necka 1o : 2- OKpPYTJIOCTH 3epHa;3-00beM MecKa
7 ['mMuHAUCTBIE COCTABISAIONINE- 3TO YaCTUIIHI MITHEpaa: 1->0,022mmMm;2- <0,022MmMm;3- <0,001 MM
8 | B mapke Oenronura I[11T, II- oneHuBaer 1- chIpYFO MPOYHOCTS ;2- CYXYIO MPOYHOCTH;3-
00BEMHBIH KOMILIEKC
9 | B mapke 6entonuta [11T, T, - onenuBaer 1- TepMHuYECKyIO YCTOHYNBOCTD
2- XUMHYECKYIO YCTOHIHUBOCT;3-
OTHEYIIOPHOCTh
10 | Maxer MUHepaa MOHTMOPHUIOHHUTA B | 1- Tpex cnoes;2- IBYX CIIOEB;3- OJTHOTO CIIOS
KPHCTAJUTMYECKOH PELIETKE COCTOUT U3:
11 | INaker MuHepana KaoJMHUTA B KpHCTaUIMYecKod | 1- Tpex cioes;2- ABYX CII0OEB;3- OJHOTO CI0s
pELIETKE COCTOUT H3:
12 | OOmiee cojepkaHue MEJIOYH B CMECH 1- ocaxxneHuEeM;2- CMEIIIMBAHUEM
OTIPENICTISIIOT: 3-TUTpOBAaHUEM
13 | ConepxaHue aKTHBHOW TNIMHBI OMPEICIIAIOT: 1- ocaxkmeHueM dYacTUI[;2-  ancopOIuei
Kpacures
3-
14 | B kakoM BHJE BBIFOJHEE HCIIOJIL30BaTh IVIMHBI NpHW | 1- B BUje mopolika ;2- B BUAE CYCIIEH3UH
MIPUTOTOBJICHUHU CMECEH. 3- B BU/Ie KOMBEB
15 | 3aBucuMOCTb MPOYHOCTHU OT BIAKHOCTU MMEET : 1- npssMONMHENRHBIH;2- SKCTPEMATbHBIN;
3- oOpaTHBIH XapakTep
16 | IIpomecc MOBBIIICHUS NPOYHOCTE B 30HE | 1- akTMBanmei riuH;2-3aMadyBaHuC TIMH
KOHJICHCAIINH, Ha3bIBACTCS: 3-noACyIIKa IIINH
17 | Ioreps cBs3yromel ClIOCOOHOCTH TIIMH HPOUCXOINT C | 1- KOHCTUTYTHOHHOM;2- KaTMIUIIPHOU
moTepel BiIaru: 3- ancopOUMOHHOM
18 | ABTOMaTH3UPOBAHHBIN KOHTPOJIb BIAXKHOCTH B 1- unnekca hopmMyeMOCTH
JIUTEHHOM IPON3BOJICTBE MPOUCXOAUT C YIETOM 2- IPOYHOCTH CMECH;3- Py4HOH MPOOBI
19 | IloBbICHTH CBIPYIO MPOYHOCTH cMeceit (1-ro poxa) Ha | 1- cMOBL; 2- TAHHBL; 3- YIS
OCHOBE  MACIAHBIX CBS3YIOIIMX MOXHO 3a CYET
BBOJIA
20 | dakTop, yuuTHIBaeMBIH TIpH BBIOOpe HeobOxommMmoi | 1- Temmepatypa pacriaBa
ra3olMpOHHIAEMOCTH (IpH pa3paboTKe HOBOM cMecH). | 2- 3epHOBO#I COCTaB;3- BIAKHOCTh
21 | I'a30mpOHUIIAEMOCTHIO ¢dopMer B peampHOM | 1- 3epHOBBIM COCTaBOM cMecH;2-
MIPOM3BOJICTBE YIPABIISIOT! WCKYCCTBEHHOW BEHTWIALUEH;3- BIIaKHOCTHIO
cMecH
22 | Ucnprranne Ha OChIIAEMOCTh OIICHUBACT: 1- mpouHoCTh (OPMBI; 2- MOBEPXHOCTHYIO
MPOYHOCTH; 3- COCTAB CMECH
23 | TIpo4HOCTH B 30HE KOHJICHCAIIMH MOBBIIIAIOT 1- nonHoro o6MeHa;2- BJIaronorjiamneHue
UCIIOJIb3Ysl CBOIMCTBA IIINH: 3- ancopbuunu
24 | ®akTOpBbl, MPENATCTBYIONIME IPOHUKHOBEHUIO cTpyek | 1- mporpeB ¢opmer g0 T, (mmaBmeHns
MeTaljia B IIOpbI (POPMBI: MeTaiia);2-CTaTH4eCKUi  Hamop MeTana;3-
3€pPHOBOM COCTaB MecKa
25 | dakTopsl, CrIOCOOCTBYIOIIME IPOHUKHOBEHUIO CTpyeK | 1- craTmueckuii Hamop MeTania;2-3epHOBOM
MeTajljia B IIOpbl (POPMBI: coctaB mecka;3- mnporpeB Qopmel g0 Ty
(TuTaBNICHUS MeTalIIa)
26 | TloBbllieHHE CyXOil IPOYHOCTH CTEPIKHEBBIX CMECEi 1- cuiaHamMu;2-TIOBEPXHOCTHO- aKTHBHBIMHU
Ha CMOJIaX MO>KHO TIOBBICHUT 00pabOTKOH CMOJT: BellleCTBaMu; 3-
27 | B cocraB Kpacok HEe BXOJUT: 1- cBsi3ytolIee;2- HATIOJIHUTEIb;3-KPACUTEIb
28 | JlureiiHble KpaCKH UCIIOIB3YIOT JUIS: 1- n30mAIMHN OKUCIIOB MeTaNIa U (OPMBI;
2-M30JIL[MA M YNPOYHEHUS] TOBEPXHOCTH
¢bopMBI;
3-yIIPOYHEHHIO TOBEPXHOCTH (POPMBI
29 | B moarotoBky 000OpOTHO# CMECH BXOIMT: 1- MmarHuTHas cenapanus;2- CyIIKka CMeCH
3- Beox 106aBOK
30 | Ob6nacth npUMeHeHHs OEHTOHUTOBBIX TJIMH: 1-TOHKOCTEHHBIE YyT'yHHBIE OTJIMBKU
(maccoBoe TIp-BO);2- KpYIHBIE
TOJICTOCTEHHBIE YyT'yHHBIE

OoTIMBKHU(cepuitHoe);3-11s cyxux hopm




31 | Ob6nacth NpUMEHEHUS KAOJUHUTOBBIX TIIUH: 1- TOHKOCTCHHBIC  YYI'YHHBIC  OTJIMBKH
(MaccoBoe Mmp-Bo);2-IUIs IBETHBIX CILIABOB;3-
IUTS CyXuX (opM

33 | Kakoif MeTo oKpacKu CTepKHEH IpeArouTUTenbHee: | 1- okyHaHHeM;2-n30upaTeNnbHbIA yJIbBepH3a-
TOpOM; 3-KHCTBIO

34 | XKuzgkoe CTEKIO COCTOUT U3 1- Na,O -Si0,-H,0; 2- Al,0;- Na,0O- H,0
3- NaOH- SiO,-H,0
35 | B MeToa ocaxkaeHus MOJIOKEH 3aKOH: 1- Mapcu;2- Crokca;3- HeroToHa

DK3aMeHAIHOHHbIE OMJIEThI

1. Hasnauenue: Mcnonp3yroTcss Wi MIPOBEACHUS TPOMEKYTOUYHON aTTECTALNU
1o aucuuIuivHe "TeXHONIOrn4ecKkue pacu€Thbl B IPOU3BOJICTBE FOBETUPHBIX U3IETHMA"

2. B Ouner BKIIFOUEHO J[Ba 33JIaHUSA:

3amanue 1. Borpoc 115 npOBEpKH TEOPETUUECKUX 3HAHUM;

3amanne 2. IlpoBepka  HaBbikOB. IIpakTmueckoe
BBINIOJIHEHHE 3aJaHus. 3. KOMIUIEKT sK3aMeHallMOHHBIX OUJIETOB
BKJIIOYAET 25 OUIIETOB.

4. PerylaMeHT 3K3aMeHa: - Bpems Ha OATOTOBKY TE€3MCOB OTBETOB
- 10 40 muH - Crioco0 KOHTPOJIS: MMCbMEHHbBIE OTBETHI.

5. lllkana oueHUBaHUA:

"OTIUYHO''- €CIM CTYAEHT IJIyOOKO M IPOYHO OCBOWJI BECh MarepHall
porpaMMbl OOy4YeHUs, UCUEPIIBIBAIOLIE, MTOCIEI0BATEIbHO, TPAMOTHO U JIOTMUYECKU
CTPOMHO €ro u3JlaraeT, He 3aTpPyJHSAETCS C OTBETOM IpU H3MEHEHHM 3aJIaHuf,
CBOOOJHO CHpAaBISIETCSl C 3aJadyaMd M MPaKTUYECKUMHU 3aJaHUSMH, I[PaBHIBHO
00OCHOBBIBAET MPUHSTHIC PEILICHHUS.

"Xopomo''- ecinu cTyAeHT TBEPJO 3HAET MPOTPAMMHBIN MaTepual, rPaMOTHO U
M0 CYILECTBY €ro M3jaraer, He JOIMYCKAET CYHIECTBEHHbIX HETOYHOCTEW B OTBETE Ha
BOIIPOC, BJIAJICET HEOOXOAUMBIMM YMEHHUSIMH W HaBbIKAMU TPU  BBIIIOJIHEHHUH
MPAKTAYECKUX 3aJaHUM.

"Y10BJIETBOPUTEJIBHO' - €CII CTYACHT OCBOMJ TOJBKO OCHOBHOW MaTepHal
IIPOrpamMMBbl, HO HE 3HAET OTHEJBbHBIX TEM, JIOIYCKAeT HETOYHOCTH, HEJOCTATOYHO
npaBWiIbHbIE  (OPMYJIHMPOBKM,  HapyllaeT  IOCJEI0BAaTENbHOCTh  W3JI0KEHUS
IIPOrPaMMHOTI0 MaTepuasa U UCHBITHIBAET 3aTPYAHEHNS B BBIIOJIHEHNUN MPAKTUYECKUX
3aJJaHUM.

"HeynoBJ1eTBOPUTENBHO' - €CIIM CTYACHT HE 3HAET 3HAUYMTEILHOW YacTu
MPOTPAaMMHOTO MaTepuayia, JOMYCKaeT CepbE3HbIE OIIMOKH, ¢ OOJBIIUMU
3aTPYIHEHUSIMU BBITIOJHAET MPAKTUYECKUE 3aJaHusl.

Kaxnoe 3amaHue 3K3aMeHAIMOHHOrO OWJieTa OLEHUBAaeTcs OTAeNbHO. OOmieit
OLICHKOM SIBJII€TCA CpeAHee 3HaYeHUE, OKPYTIIEHHOE /10 LEJI0ro 3HAaYCHUS.

BapuaHT 3x3aMeHalIMOHHOTIO OMIeTa
MUMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHUS POCCUMCKON ®EJEPAIIN

OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXJIEHUE
BbICIIEI'O OBPA3OBAHUA

«MOCKOBCKHU NOJUTEXHUYECKUN YHUBEPCUTET»

(MOCKOBCKHWH IMOJIUTEX)



®daxynpreT MamuHocTpoeHus, kapeapa «MuTJIIT»
Jucuummba « T€XHOJIOTMYECKHUE pacyEThl B IIPOU3BOJICTBE FOBEIUPHBIX U3EIUI»

O6pasosatensras nporpamma 29.03.04 TexHomorus XyaoxecTBeHHON 00paboTku MaTtepuanoB Kype 3,
cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Nel

1.YioTHeHHe cMecel mpeccoBaHUEM. 3aBUCUMOCTD TNIOTHOCTH 110 BbICOTE Noy(dopMmbl. Pacuet
HAMOJHUTENBbHONW paMKku. CriocoObl BEIpaBHUBAHMS IUIOTHOCTH 10 BbICOTE monryopmel. [Ipenmymiectsa,
HEIOCTAaTKU.

2. Yeprex TexHOJIOTUH JUTEHHON opmbl. Uto Brmouaer? Ha npumepe MosiCHUTh COCTaB U
MI0CJIEIOBATEIBHOCTD ONEPALUii TIPH BBHIIOJHEHUH YepTekKa TUTEHHON (OPMBI C HCIIOTB30BAHKE IIBETHBIX
KapaHJauiei.

VYr1BepxkaeHo Ha 3acemanuu Kadenpel « » 2021 r., mpotokois Ne

3aB. kadenpoit

Ilepeyens BONpoCcoB HA IK3aMeH

1. MuHuManbHbBIE TOJNIIMHBI CTEHOK, (AKTOpbI, ONpeNeNdIIe HX BeauuuHbl. Kak wux
OIpPEACIAIOT.

2. Iopsimox ompeesieHus MpUIycka Ha Mexanuieckyro oopadotky mo 'OCT P 53464-2009.

3. Panuycel conpsikenus. @akTopsbl, onpeAessaoe UX BeIuunHbl. Metonsl onpenenenus. 4.Jlutelinsle

panuycel. DakTopkl, ONpeAensolne X BEJINYMHbL. B Kakux ciydasX OTCYTCTBYIOT
JUTEUHBIE PAJUYyChl HA YEPTEKE OTIUBKE.

5. JluteiiHble YKIOHBI, THIIBI YKIOHOB, B KakUX Clydasx ucnoib3yworcs. [lapamerpsl,
ofpeneNsIomure BeIMYMHy ykioHa. O003HaueHne YKJIOHA Ha YepTeKe OTIIMBKH.

6. IleckomyBHBIM MeTOJ YIpOYHEHHUS cMmeced. [IpWHIMMUAbHAS CXeMa TIECKOIYBHOW TOJIOBKH.
DakTOpPBI YIJIOTHAIOLIETO BO3IEHCTBHUS.

7. IleckoctpenbHblil crnoco0  yrloTHeHHMsI cMmeced. llpuHiunuanpHas cxemMa MecKOCTPeIbHOU
rosoBku. [IpenmyiiecTsa o OTHOLIEHUIO K IECKOLYBHOMY.

8 MuHMMaNbHBIA JWaMeTp JUTOTO OTBepcTHs. DaKTOpHI, ONpeAeTsIomune ero Beanunny. Kak
onpenenstor?

9.TennoBbie MeroAbl cymiku GopMm. Mexanusm cymku. Temneparypa cymku I[II'®. Pexxumel cymku.

10. KoHcTpyKIMOHHasi TEXHOJOTMYHOCTb JIMTHIX M3Jeduid. YeM pyKOBOJCTBYIOTCS TNpPH HX
onexke. IIpuBectn npumepsl.

11. ITeckometr. PakTOpPH! YMIOTHSIOUIETO BO3JEHCTBUS HAa CMECh NMPH W3TOTOBJICHUU KPYIHBIX
bopMBI.

12. VYmnoTHeHue cmecell NpeccoBaHUEM. 3aBHCHMOCTh IJIOTHOCTH MO BbIcOTe moxydopmbl. Pacuer
HanoJgHUTEeNbHOW  pamku. CrocoObl  BBIPAaBHMBAHMSI  IUIOTHOCTH IO  BBICOTE  HOJY(POPMBL.
[IpenmyiecTBa, HETOCTATKHU.

13. YmioTHeHWe cMmeceil BCTPSXMBAHUEM. 3aBHCHMOCTh IUIOTHOCTH IO BBICOTE MOTY(HOPMBI.
CriocoObI BbIpaBHUBAHUS TJIOTHOCTH MO BbIcOTe NoTypopmbl. [IpenmyrecTBa, He10CTaTKU.

14 VIMmynibCHBIH METO YIUIOTHEHUs popM, pa3BUTHE MeTo/a (YIUIOTHEHHE BO3AYIIHBIM TOTOKOM).
[IpenmyiecTBa, HEAOCTATKHU.

15. PexomeHganuu 1Mo BBIOOPY MOJOKEHUS OTIMBKH B (opMe W  IUIOCKOCTH pa3bema.
[TosicHuTh Ha prMepax

16.®opmoBKa 10 CKeNEeTHBIM MojeinsaM. Ha mpumepe mokasarh NOCIIENOBATEIbHOCTD OIEpaLM.

17. OcoGeHHOCTH MaIMHHOM (POPMOBKH O OTHOLIEHHUIO K pyuHOH. [IpenmyiiecTna.

18. Ompenenenue napaMeTpoB 3HAKOB CTEpKHEH, 3a30poB U ykioHoB 1o 'OCT 3212-92. Ponb



(HUKCcaTOpOB W OXpaHHBIX YCTpOWCTB. [IpuBecTH mnpuMep Ui TOPU3OHTAIBHOTO CTEpXHs (Iuist
BTYJIKH)

19.Ynpoynenue cTep>KHEW B HarpeBaeMol ocCHAacTKe. MeTonbl M3TrOTOBJICHUS 000JOYKOBBIX
CTEpKHEHN € UCIOIB30BaHUEM CyXUX cMecel. [IpenmymiecTBa, HETOCTaTKH.

20. Yuopounenue crepxkueir B xomomuHoi ocHactke (Cold box ammu process). CocraB cmecH, ee
KuBydecTb. Mexanusm otreepxkacHusa. [IpemmyimecrBa, Hemocratku. TexHojormyeckas ILenodka
nporecca.

21. HsroroBieHHEe W MOHTaX MOJEIEHd HA MOJEIBHBIX IUIMTAX, WCKIOYAIOMMUI CMEIeHNuE
3JE€MEHTOB OTJIMBKM INpH (OPMOBKE, IO MNpUUMHE MOHTaxa. Ha mpumepe OTIMBKH <«BTYJIKa»
IIOKa3aTh IIOCIEA0BATENbHOCTD onepauuil. [loHsaTre macrep-Monens.

22. MopenbHO -onoyHasi ocHacTka. HasHaueHwe KpYriioi u pa3pe3HOi BTYJIKH B OMOKaX, KPYIJIOTO U
KBaJIPaTHOTO IITBIPE Ha MOJENIBHBIX IuMTax. IIpuBecTy npuMepsl U MOSICHUTS.

23. PexomeHpganuu 1O BBIOOPY TOJIOKEHUS OTIUBKH B (QOpME M TUIOCKOCTH pazbeMa.
[Tpumepsl.

24. TexHOIOTHSI W3TOTOBJIEHHE CTEPXKHEH IO TEXHOJNOTHMHM  «KOHBEKTUBHOM CYHIKOW» NpHU
M3TOTOBJICHUM Ha IIECKONyBHOM MammHe. CTepKHEeBOH siuk. [paiiep. Pacuer BeHT.

25.00pMOBKa BOPOHKH M CTOSIKa B PYYHOM, MEXAaHM3UPOBAHHOM W aBTOMAaTH3WPOBAHHOM
npousBojcTBax. [Ipumepsr.

26. OcobeHHOCTH TexHOJOrMU u3rotoBineHus oTMBoK 3 XTC mo no bake texnonoruu. IlpuBectu
npumep. [Ipeumymecrsa, Henmocrarku. [loHATHE — «OKMByYeCTM» CMECM M BpPEMEHM  «CHATHS»
noTy(hOPMBI, UX B3aUMOJICHCTBHE.

27.Coopka ¢opMm. IIpocraHoBka crepxkHeld B (GOpMYy M HMX KOHTPOJIb B HHAMBHUIYAIbHOM U
MaccoBOM Ipou3BojacTBax. CKperienne moypopM U HarpyxeHue Gpopm.

28. OcobeHHOCTH MaIMHHON (POPMOBKH, MPEUMYIIIECTBA 10 OTHOMICHUIO K py4HO#. [locinenoBaTenbHOCTD

U3rOTOBJIEHUS (POPMBI IIPU BAaKyyMHO-IUIEHOUHOM METOJ€ YIPOYHEHUs, 32
CYET Yero NMPOUCXOANT yIPOYHEHUE (POPMEI.

29.Cuiibl, BO3HHKAIOLIME MPH MHPOTSHKKE MOJENM M3 JUTEHHON (opmbl. MeponpusaTus MO uX
YMEHBLICHUIO.

30. IlpaBwia 3anuBKu JuTeHHBIX (opM. Pomp Temmeparypsl 3amuBKHU. THIBI  KOBIIEH.
IIpeumyiectBa, HemocTaTku. PacueT eMKOCTH KOBILIEH.

31.IMpapuna 3amuBky. Tumbl koBiieil. PacdeT eMKOCTH 3aIMBOYHBIX YCTPOMCTB (KOBIIEH).

32. BreiOuBka nuTeHHBIX (opM. METOABl yIaIeHUS OTIMBOK CO CMECHIO W3 OIMOKH. BO3MOKHBIE CXEMBI.

33. duHMIIHBIE ONepalud C OTIMBKOW. YjaleHHe JUTHUKOB, 3aYMCTKA, OYMCTKA IMOBEPXHOCTH
OTJIMBKH.



