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ean ocBOeHNS JUCHUILTHHBI

K OCHOBHBIM LIENSIM OCBOCHUS JUCHUIUINHBI € T€XHOIOTHNYECKUE PACUETHI B
IIPOU3BOCTBE IOBEJMPHBIX U3AEIIHII» CIETYET OTHECTH:

-popMHupoBaHUE 3HAHUW O COBPEMEHHBIX MPUHLUIAX MPOEKTUPOBAHUS
TEXHOJIOTHUYECKOT0 POIECCa U3TOTOBICHUS XYA0KECTBEHHBIX U (DaCOHHBIX OTJIHMBOK;

-MIOATOTOBKY ~ CTYAEHTOB K  JIEITENBHOCTH B COOTBETCTBUM  C
KBATM(PUKAIIMOHHON XapaKTEPUCTUKON OakanaBpa MO HaIlpaBiIeHUIO, B TOM YHCIE
dbopMUpOBaHHE YMEHHI MO aHamu3y BO3MOXHBIX JE(PEKTOB M COBPEMEHHBIX
METOJMK IO HMX KOHTPOJIO U NPEAYHNPEXKICHHUIO.

-OCBOCHHIO TEXHOJIOTMYECKUX PACYETOB, CBOMCTB MAaTEPHAJIOB, CBA3YIOIIUX M
TEXHOJIOTUH Ha UX OCHOBE.

-MCHOJIb30BAHKE CTyJ€HTaMH nH()OPMAITMOHHBIX TEXHOJIOTUI npu
IPOEKTUPOBAHUH TEXHOJIOTMYECKOTO MPOIECCA U3TOTOBJIEHUS OTIMBOK.

1. Mecto mucunmiuabl B ctpykrype OOII 6akanaBpuara.

JucuumimHa TTeXHOJWrnuecKkue pacyeTbl B MPOU3BOACTBE IOBEIUPHBIX
u3enui» oTHocutcs K 6510ky b 1.2 D]J1.6 «DnekTuBHbIC TUCHUTUTHHBI No6).

N3ydyenne uCHUIIIMHBI Oa3upyeTcss Ha 3HAHUSAX, TMOJYyYEHHBIX CTYICHTaAMU
P  OCBOCHUHU OO0S3aTENbHBIX TUCIUIUIMH TMPOTpaMMbl OakamaBpuara, a TaKxKe
U CIAILUINH.

— TexHONOrMM NPOU3BOJCTBA M3JACIHN NMPOMBIIUICHHOTO AW3aiiHa W HOBEJIUPHBIX
YKpaIICHUM.

— CoBpeMeHHBIE  TEXHOJOTMH  XYJI0KECTBEHHOM  OOpabOTKM  MaTepualioB,
KomnproTepHoe MOAETMPOBAHUE W3ACIUMN  MPOMBIILICHHOTO JW3aiiHa |
FOBEJIMPHBIX YKPAILICHHUM.

— OcBoenune JIAaHHOU JUCIUATIIINHBI HEO0O0XO0IMMO JUTSI BBITIOJTHEHUS
KYpPCOBOTO MMPOECKTUPOBAHUS.

3. Komnerennumn oOyuarwmierocsi, (popMupyemMbie B pe3ybTaTe OCBOECHUS
TUCHUNIHHBI:

[lepedyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOY4YEHHs] MO JUCHUIUIMHE (MOIYIIO),
COOTHECEHHbIE C IUIAHUPYEMBIMU pe3yJbTaTaMH OCBOCHHS  00pa30BaTeIbHOU
[IPOrpaMMBlI.

B pe3ynbraTe 0CBOCHHS TUCIMILIMHBI (MOIYJIs) Y 00y4aromuxcs GOpMUPYIOTCS
CJIeIyIOUME KOMIIETEHIIMM M JIOJKHBI OBITh JOCTUTHYTHI CIIEIYIOIINE PE3yJbTaThl
oOy4eHHs Kak 3Tan (popMUPOBAHUS COOTBETCTBYIOIIMX KOMITETEHIIUNA:

B pe3yabTare ocBOCHUA

Kox oOpa3oBaTeJIbHOM
IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB
KOMIIETEHII NMporpaMmbl
N 00y4YeHus1 M0 TUCUMUILINHE
1707 00y4Jarouuiics 10JKeH

00J12a1aTh




UIIK 4.1. ITpuMeHsieT 3HaHUs OCHOBHBIX METOJIOB

TEXHUYECCKH
000CHOBaHHBIX HOPM
BpeMeHH (BBIpaOOTKH),
JTUHEHHBIX U CETEBBIX
rpa¢ukoB, 0TpaboTKa
KOHCTPYKLMU U3AETUN
Ha TEXHOJIOTUYHOCTb,
pacder HOpMaTUBOB
MaTepHalbHBIX 3aTpar,
SKOHOMHUYECKOU

a3 dexTuBHOCTH
MPOEKTUPYEMBIX
TEXHOJIOTUIECKUX
IPOIIECCOB

[1K-4 CrnocobeH K pa3zpaboTke
TeX HOIOTMUCCKIX pa3pabOTKU TEXHOJOTHUYECKUX MPOIIECCOB
HpOIIECCOB HpOI/ISBOI[ICTBa XYyJ105K€CTBEHHO-TTPOMBIIIJICHHBIX
IIPOU3BOJICTBA 06BeKTOB;
XYTIOKECTBEHHO- NIIK 4.2. Bnageet HaBbIKaMu 10 pa3paboTke
IPOMBIILICHHBIX TEXHOJIOTUYECKUX MPOLIECCOB MPOU3BOJCTBA
OGBEKTOR XyJ0’KECTBEHHO-TTPOMBIIIJICHHBIX 0OBEKTOB.
[1K-6 Crniocoben k pazpaborke | UIIK 6.1. [Ipumensier 3Hanus no papaboTke

TEXHUYECKH 000CHOBaHHBIX HOPM BPEMEHU
(BBIpaOOTKM), IMHEHHBIX M CETEBBIX IPaPUKOB,
0TpabOTKa KOHCTPYKLIUN M3AETUIA Ha
TEXHOJIOTUYHOCTh, pacieT HOPMAaTUBOB
MaTepUaIbHBIX 3aTPAT, IKOHOMUYECKOM

3¢ (HEeKTUBHOCTH MPOEKTUPYEMBIX TEXHOJIOTUYECKUX
IIPOLIECCOB;

NIIK 6.2. Bnageet HaBbIKaMu 10 pa3paboTke
TEXHUYECKH 000CHOBaHHbBIX HOPM BPEMEHU
(BBIpaOOTKM), IMHEHHBIX M CETEBBIX IPaUKOB,
0TpabOTKa KOHCTPYKUUN M3AETHIA Ha
TEXHOJIOTUYHOCTh, pacieT HOPMaTUBOB
MaTepUaTbHBIX 3aTPAT, IKOHOMUYECKOM

3¢ PEKTUBHOCTH TPOCKTUPYEMBIX
TEXHOJIOTUYECKUX MPOLIECCOB.

4.CTpPyKTYypa ¥ co/iep:KaHue TUCUUILIHMHBI

4.1. OOmas TpydOEMKOCTh JHCHUIUIMHBI (mpmiiokeHue 1) cocrasisier
3aveTHbIX emuHnn (252 akagemuueckux udaca), 36uacoB - Jjekiuu, 90 vacos-
1a00paTOpHO-TIPaKTHUECKUE 3aHATHS, 126 4acoB - caMOCTOsITeNIbHAS PadoTa.

5- cemectp - nekuum - 18gac, maGopaTopHO - MpakTHYECKUe 3aHATHS - 364ac,
3amuTa JabopaTopHbIX paboT dopMa KOHTPOJIA - 3a4eT.

6-cemectp nekmum - 18uac, mabopaTopHO - MpaKTUYECKHWE 3aHITHS - S4dac,

3aluTa Ja0OpaTOpHBIX paldoT, 3aluTa KypcOBOTO IPOEKTA.

OK3aMCH.

4.2. CTpyKTypa M cojAep:KaHue AUCHUILINHBI «TexHoaoruyeckoe odecnevyenue u

PacYéThl JJUTEHHBIX NPOLECCOB»
®opMOBOYHBIEC MAaTEPHAJIbI, (PU3NKO-MEXAaHUUECKHE CBOIICTBA MAaTEPUAJIOB.
-KBapLEBbIE NIECKH, CBA3YIOLME MATEPHUAIIBI, TEXHOJIOTUN HA UX OCHOBE.

-KOHTPOJIb CBOMCTB MaTcpuajIoB B JINTEHOM IMPONU3BOACTBC.

CTEpPKHEBBIE CMECH.
- pacueT ocBeXeHUs (POPMOBOYHOM NECYAHO-TJIMHUCTON CMECH.
-MEXaHU3M 00pa30BaHUsl KIIpUTAPa».

IIpoexkTHpOBaHNE TEXHOJIOTHYECKOI0 MPOLECCA U3TOTOBJICHHUS OTJINBOK.
-BBIOOp pAIMOHAIBFHON IUIOCKOCTH pa3beMa OTIUBKU (Ha mpHUMepax) U 00OCHOBaHUE

BBIOOPA,

- ompeJieNieHne 0a3 MexaHn4eckoi 00padboTku (Ha mpuMepax),
-OMpe/IeJICHNE TOYHOCTHBIX MTAPaMETPOB OTJIMBKH M COOTBETCTBYIOIIUX UM JIOIIYCKOB U
MPUITYCKOB Ha MexaHuueckyto 0opadotky mo 'OCT P 53464-2009r.
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- OompeJeNeHrue JTUTEHHBIX YKIOHOB i moBepxHocTedl oTimBoK 1o ['OCT P 53465-
20009r.

- pa3MenieHue MojieNieil Ha MOJENbHBIX MJIMTaX C YYETOM TPAaCCUPOBKH JIMTHUKOBOU
CUCTEMBI,

-OTPEICIICHUE CIOKHOCTH OTJIUBKU 1O KOHCTPYKTHBHO-TEXHOJIOTHIECKAM TMapaMeTpaM
JINTON JCTaNH,

Pa3paboTka uepTexeil OTIMBKH, MOJIEIBHOTO KOMIUJIEKTA, TEXHOJIOTHHU JHUTEHHON
(bopMBbl, CTEP’KHEBOTO SIIUKA JIJIs1 YCIOBUHM CHIPOM MECUYAHO - TIIMHUCTON (POPMBI.

5. O0pa3oBare/ibHbIEC TEXHOJOTHH

[Ipu peanmuzanuu pa3IUYHBIX BUIOB 3aHATUN MPEAyCMATPUBAETCSA IIHUPOKOE
UCIIOJIb30BaHUE B y4€OHOM IPOLIECCE€ aKTUBHBIX U MHTEPAKTUBHBIX (HOPM MpOBenEHUs
3aHATUE (TIpyU pa30ope KOHKPETHBIX CHUTYallMid, MPOCMOTpPa BHUIACOMATCPUAIOB IIO
OTpeCNICHHBIM TEMaM, WX IMOCIEAYIONUN aHadn3 W OOCYKIECHHWE U Tp.) C IEIBI0
dbopmupoBaHUs U Pa3BUTHS MPO(HECCHOHATBLHBIX HABBIKOB 00YYaIOIINUXCSI.

JlaGoparopubie paboTbl mpoBoasTcs B ayautopuu aB2110 wu B mabGopaTopuu
CAIIP aB1511 (ObOyuenue u pabora ¢ nmakerom npukiaaHbix nporpamm TOTII 2A).

Oco0oe BHUMaHHE  YAENAETCA MPUBUTUIO HABBIKOB CaMOCTOSITEIbHOCTU
BBITIOJTHEHUSI TEXHOJOTMYECKHX pacueToB, HCIOJB30BAHMIO UX B JajbHEHIIEeM MpH
BBITIOJTHEHUH B KYPCOBOM ITPOEKTUPOBAHUH.

KypcoBoe mnpoekTtupoBaHue SIBISETCS HMHTETPAIbHON OLEHKOH, IMOIYYeHHbIX
CTYACHTAMH 3HAHWA  TI0 TEXHOJOTHYECKHM JUCIUIUTMHAM, TPOBEPKON YyMEHUS
CaMOCTOSITENTLHO OCYIIECTBIISITh MPOCKTHBIC PAOOTHI.

KypcoBoMy MNpOEKTUPOBAaHUIO MPEAIIECTBYIOT MPAKTUYECKUE 3aHATHSA,  Ha
KOTOPBIX CTYACHTHI Ha pabOyuX dYeprexax OTIMBOK, CAMOCTOSTEIHHO BBITOJIHSIOT
«TEXHOJIOTHYECKYI0 MpopaboTKy». I[IpakThyeckn OCBaMBAaIOT METOJAUKY Ha3HAuYCHUS
YEpPHOBBIX 0a3 MEXaHUYECKOW 00pabOTKH, U3YUalOT CTPYKTYPY
I'OCT P53464-2009r. u npuoOperaroT HaBbIKM mpakTuuecko padotel ¢ ['OCT P.
P53464-2009r u I'OCT 3212-92.

CTymeHTsl, Ha JIBYX KOIUAX YEPTEKEH JUTHIX JETajed, BBITIOJHSIOT YEePTEK
OTJIMBKA U TEXHOJIOTHIO JTUTEHHON (POPMBI, C UCIIOJIB30BAaHUEM IIBETHBIX KapaHalien
(cuHMit a7 3HAKOB CTEp)KHEH, KPAaCHBIM il 0003HAYEHUS IUIOCKOCTH pa3beMa M
IPHUITYCKOB HAa MEXaHUYECKYI0 00pabOoTKYy).

Crynentsl 00OCHOBBIBAIOT BapHaHT BBIOOpA MOJOXKEHHS OTIMBKH B (opMe H
IUIOCKOCTH Pa3beMa, HCIOJB3YIOT METOAWKY KOHCTPYMPOBAHHUSI 3HAKOB CTEPIKHEH C
ucnons3oBanueM ['OCT 3212-92. nns BeIOpaHHOIO BapHaHTa OMNPEICISIOT MPUITYCKU
HA MEXaHUYECKYI0 00paboTKy.

Y AenbHBIN BeC 3aHITHIA, TPOBOJAUMBIX B MHTEPAKTUBHBIX ()OpMaX, COCTABIISET HE
menee 20% ot ayauTtopHbIX 3aHsATHH. B pazaen «CamocTosarensHas paboTa CTyIEHTOBY
BKJIIOUAETCS. pa3MEIIeHHE B KOHCIEKTE JICKIMA pa3gaTOYHOro WIUTFOCTPATHBHOTO
MaTepuana, OOCYXIEHHOTO TMpPH TMPOBEACHUU AayAUTOPHBIX 3aHITHH; MOJTOTOBKA
K KOHTPOJBHBIM  paboTaMm;  BBHINIOJHCHWE  HWHIWBUIAYaJbHBIX  3aJaHUN  TIO
pac4€THO-TpaduIecKuM paboTam.

B mpomecce wu3ydeHUs IUCHUIUIMHBI MOTYT TPUMEHSTHCS JIUCTAHIIMOHHBIC
oOpazoBarenbHble TexHONMOTHH. Ccbuika Ha DOP
https://online.mospolytech.ru/course/view.php?id=4813
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6.0ueHovyHbIe  cpeacTBa ISl  TeKYLIero  KOHTPOJHA  YCIIeBaeMOCTH,
NMPOMEKYTOYHON ATTECTAMH MO WTOraM OCBOCHMS JWCHUILIMHBI U Y4eOHO-
MeTOAHYECKOoe o0ecnevyeHne CaMOCTOATEIbHOI PadoThl CTYACHTOB

JUIst KOHTpOJIE TEKYLEro YCBOCHHS JUCUUIUIMHBI MPETyCMOTPEHBI OMPOCHI

CTYJIEHTOB TIepel JIeKIMeld, Ha JabopaTOpHO-NMPAKTUYECKUX 3aHATHIX. (3amuTa
MpOTOK0JIOB JIabopaTopHBIX padoT)
(ITpmobperenne HaBbikoB padotel ¢ ['OCT P 53464, T'OCT P 53465, TOCT
3212, BEIOOp YEepHOBBIX 0a3 MexaHHYeCKOH 0oOpaOOTKM W Jp.). BBIMoMHEHWE STHX
paboT sBisgerca JAomyckoM K dk3ameHy. ConepikaHue J1abopaTOpHBIX padoT
MIPUBEICHBI B MIPUJIOKEHHUH 2, BAPUAHTHI TECTOB MNpHBEAcHBI B Y MK nuCHUIUINHBL.

B mpouecce o0OydeHHMs HCHONB3YIOTCA CIEAYIOUIME OLEHOYHbIE (POPMBI
CaMOCTOSATENLHON pPAa0OThI CTYACHTOB BKJIIOUAIONICH 3allUTy «TEeXHOJOTrHYeCKOM
NpopadoTKm»:

CxeMa yepTeska OTJIMBKH C TJIOCKOCThIO pazbema; Nel;

- (1151 3a1aHHOM OTJIMBKH) - CKOHCTPYHPOBATh JINTHUKOBYIO CUCTEMY.

-Cxema yeprexa TUTeHHON (GOpMBI € TIOJIBOJIOM JIMTHUKOBOM cucTeMbl Ne2;

TOTIJI-2A

- PacueT mpunyckoB Jijis 2-X moBepXxHocTel ¢ ucnosibzoBanruem TOTJI Ne3;
3amura nabopaTopHbIX padoT mo pazneny «DOopMOBOUHBIE MaTepUAbI», a TaKKe
BeinoyiHeHUe «Tecra» mo pasgeny «®dopmoBouHble MaTepuaibly (35 BOmpocoB) -
MPOMEXYyTOUHas arrecTanus B (opme 3adera. B Hauane mectoro cemectpa BbIIACTCS
TEXHUYECKOE 33JaHUE Ha BBINOJHEHUE KypCOBOIO IMPOEKTa Ha pa3paboOTKy
TEXHOJIOTUYECKOTO TPOLIECCA M3TOTOBJIEHUSA MPEIJIOKEHHON OTIMBKHA B IIECUAHBIC
bopMBI.

CoctaBnsercs rpaduk BBINOJIHEHUS KYpCOBOTO MPOEKTa MO JUCHUIUIMHE, CPOKU
BBIIIOJIHEHHSI €T0 Pa3/iesIoB KOHTPOJIUPYIOTCS.

6.1. ®oHa O1IEHOYHBIX CPECTB, /51 MPOBeAeHUs MPOMEKYTOYHOM aTTecTAluu
o0y4arouuxcs Mo AMCUMIUINHE

6.1. [lepeyeHp KOMIETEHIIMH C YKa3aHHEM JTalloOB WX (OPMHPOBAHUS B MpoIecce
OCBOEHUSI 00pa30BaTEIbHOMN MPOTPAMMBI.
B pesynbrare 0CBOCHUS TUCIUILUTUHBI (POPMUPYIOTCS CIEAYIOIINE KOMITIETCHIINH

Kopn B pe3yabTarte ocBOeHHs 00pa30BaTeIbHOM NPOrPaMMBbI
KOMIIeTeHIIUH o0yuaromuiics J0JKeH 00,1a1aTh
[1K-4 CrniocobeH K pa3paboTKe TeXHOJIOTUYECKUX MPOLIECCOB MPOU3BOJCTBA

XYAOXKCCTBCHHO-ITPOMBIIIJICHHBIX 00BEKTOB

[1K-6 CrniocobeH K pa3paboTKe TEXHUYECKH 0OOCHOBAaHHBIX HOPM BPEMEHH
(BBIpaOOTKM), IMHEHHBIX U CETEBBIX TPa(PUKOB, OTPAOOTKA KOHCTPYKIIHIA
M3JIETNH Ha TeXHOJIOTUYHOCTh, PAaCieT HOPMATHBOB MaTEpHAIbHBIX
3aTpar, 3KOHOMUYECKOH 3()(PEeKTUBHOCTH TPOESKTUPYEMBIX
TEXHOJIOTNMYECKUX MPOLIECCOB




B  mpouecce
KOMIIETCHIIUH,

II03TAaITHO

X0J¢€

OCBOCHUA

OCBOCHMU

oOpazoBaTeIbHON
B TOM 4YHCJE WX OTACIbHBIE KOMIIOHCHTHI,
CTyJICHTaMH

nporpaMMbl  JaHHBIE
dopmupytorcs
pa3fenoB  JUCIUILIMHBI

«TexHonornueckoe obecrneyeHne U pacy€Thl JUTEHHBIX TPOLIECCOBY.

6.1.2. Onucanue noka3zareJieid 1 KpUTepHeB OLEHMBAHMSI
KOMIIeTeHIUIi, JOPMHUPYEMBIX M0 HTOTaM OCBOEHMS TMCUMILINHBI, ONIMCAHUE
IIKAJI OLleHMBAHUSI.

Ilokazarenem

OLICHUBAHU A

KOMIIETEHITUI

Ha  Pa3JIMYHBIX

oTallax ux

(bopMHUpOBaHUS SABISIETCS JTOCTHKEHUE OOYYaIOIIMMUCS TUIAHUPYEMBIX pPE3yJIbTaTOB
0o0y4eHHs IO JUCHHUIIIUHE.

IIK-4 Cnocoben k pa3padoTKe TEXHOJOIMUYECKHUX MPOIECCOB MPOU3BOICTBA XY/10KeCTBEHHO-
NPOMBINLIEHHBIX 00beKTOB

Kpurtepun onenuBanuns

omnepanusx.

IToka3aTenan
2 3 4 5
UIIK 4.1. ITpumensier | OOyuaromuiics OO0yyarormumiics OO0yyarormmiics OO0yyarormmiics
3HAHHMS OCHOBHBIX JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
METOJIOB pa3pabOTKH | MOJIHOE HETIOJTHOE YaCTHYHOE MTOJIHOE
TEXHOJOTHYECKUX OTCYTCTBHE WJIH | COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
MPOIIECCOB HEJIOCTaTOYHOC CIIeTYIOIITUX CIICTYIOIINX CIICTYIOIINX
MPOU3BOACTBA COOTBETCTBUE 3HAHMIL: OCHOBBI | 3HaHHUI OCHOBHBI | 3HAHUM: OCHOBEI
XYJI0KECTBEHHO- CJIETYIOIITUX MIPOCKTUPOBAHUS MIPOCKTUPOBAHUS MPOCKTUPOBAHHS
MPOMBIIIIICHHBIX 3HAHHUHM: OCHOBBI | TEXHOJIOTHYECKOTO | TEXHOJIOTUYECKOTO | TEXHOJOTHYECKO
00BEKTOB, MIPOCKTUPOBAHUS | TIpolecca mpoiiecca ro mporecca
TEXHOJIOTHYECKTO | U3TOTOBJICHHUS H3TOTOBIICHUS H3TOTOBIICHUS
0 mporiecca | OTJIUBOK. OTJINBOK U | OTJIMBOK.
M3TOTOBJICHUS Jomyckaet IKCIUTyaTallvH, CB000OIHO
OTJIUBOK. 3HAYUTENIbHBIC - OCHOBHBIX CBSI3€H | OmepHUpyeT
OLIMOKH, TEXHOJIOTHYECKUX | TPUOOPETEHHBIM
TIPOSIBIISIOTCS mporieccax Y 3HAHUSMHU.
HEJO0YETHl M0 PAIY | U3TOTOBIICHUS
IIOKa3aTelieH, OTJINBOK. HO
oOyyaromuincs JIOITYCKAIOTCS
HCIBITEIBACT HE3HAUYUTEJIbHEIC
3HAYUTEILHBIC OIINOKH,
3aTPYIHEHHsS] TIPU | HETOYHOCTH,
UX T[IePeHOCe Ha | 3aTPyIHEHUs MpHU
HOBBIC CUTYaIIUH. AHATTUTHYECKUX




UIIK 4.2. Bnageer
HaBbIKaMH I10
pazpaboTke
TEXHOJIOTMYECKUX
MPOIIECCOB
MIPOU3BOJICTBA
XyI[O)KGCTBeHHO'
MTPOMBIIIICHHBIX
00BEKTOB.

OO6yuaromuiics
JIE€MOHCTPUPYET
MOJIHOE
OTCYTCTBHE  WJIU
HEZ0CTaTOYHOE
COOTBETCTBHUE
CIICTYIOTIIUX
3HAHUM!
[Ipumenars
TEOPETUIECKHE
METO/IbI
MPOEKTUPOBAHUS
npu aHanmse
MPUYUH
o0Opa3oBaHUs
Opaka

OOGyuarommmiics
JEMOHCTPHUPYET
HETOJTHOE
COOTBETCTBUE
CIEYIOIINX
3HAHUM:
[IpumeHATH
TEOPETUYECKHE
METO/IBI
MPOSKTUPOBAHHUS
npu aHanm3e
NPUYNH
o0OpazoBaHUs
Opaxa.
Honyckarores
3HAYUTENIbHbBIE
OIINOKHY,
MPOSIBIISICTCS
HEJ0CTAaTOYHOCTh
3HAHUW, MO PALY
ToKa3areliei,
oOyuaromuiics
UCTIBITHIBACT
3HAYUTENIbHbBIE
3aTpyAdHEHUs IPU
OTIEpUPOBAHUU
3HAHUSIMH TIPU  UX
MEepPEeHOCE HAa HOBBIE
CUTYaIUH.

OOGyuarommiics
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBUE
CIEYIOIINX
3HAHUM:
[IpumeHATH
TEOPETUYECKHE
METO/IBI
MPOSKTUPOBAHHUS
npu aHanu3e
NPUYNH
o0OpazoBaHus
Opaxa.
Honyckarores
HE3HAaYUTENbHbIE
OIINOKHY,
HETOYHOCTH,
3aTpyaIHEHUS
AQHATUTUYECKUX
orepanusx.

pu

OOGyuarommiics
JEMOHCTPHUPYET
MIOJTHOE
COOTBETCTBHE
CIIEYIOIINX
3HAHUM:
[IpumeHATH
TEOpETUYECKHE
METO/IBI
MPOEKTUPOBAHHUS
npu aHanm3e
NPUYNH
o0pazoBaHus
Opaka. CBOOOIHO
orepupyer
MpUOOPETEHHBIM
Y 3HAaHUSMU.




IK-6 Crnoco0eH K pa3padoTKe TEXHHYECKH 000CHOBAHHBIX HOPM BpeMeHH (BHIPA0OTKH),
JIMHEHHBIX U ceTeBbIX TPAQUKOB, 0TPA0OTKA KOHCTPYKIMH U3/1eJMi HA TEXHOJOTHYHOCTD, pacyeT
HOPMATHBOB MATEPHAJIBLHBIX 3aTPAT, IKOHOMHYECKOH 3(P)PeKTUBHOCTH MPOEKTUPYEMBbIX
TeXHOJIOTHYEeCKHX MPOLeccoB

ITokazarenn Kputepuu orieHuBanusa
2 3 4 5

UIIK 6.1. OO6yuaromuiics Ob6yuaromuiicst Obyuaromuiics OO6yuaromuiics
[Mpumensier JEMOHCTPHUPYET | AEMOHCTPUPYET | AEMOHCTPHUPYET JIEMOHCTPHPYET MOJIHOE
3HAHUS O MOJIHOE HETIOJIHOE YaCTUYHOE COOTBETCTBHE 3HAHUI:
pa3paboTke OTCYTCTBHE OCHOB | COOTBETCTBHE OTCYTCTBHUE OCHOB
TEXHUYECKU MPOCKTUPOBAHKS | OCHOBBI OCHOB MIPOEKTUPOBAHUS
000CHOBAaHHBIX TEXHOJIOTUYECKUX | IPOEKTUPOBAHMS | MPOCKTUPOBAHUS | TEXHOJIOTUYCCKH X
HOPM BpEMEHHU MIPOLIECCOB TE€XHOJOTMYECKHUX | TEXHOJOTHUYCCKHX MIPOLIECCOB
(BBIPaOOTKN), U3TOTOBJICHUS IIPOLIECCOB IIPOLIECCOB U3TOTOBJIEHUS OTIMBOK
TUHEHHBIX U OTJIUBOK 1 | UBTOTOBJICHUS W3TOTOBJICHHS Y TEXHOJIOTMYECKU X
CETEBBIX TEXHOJIOTUYECKHX | OTIMBOK OTIIUBOK pacuéros,
rpaduxos, pacuéTos, 3aKOHOMEPHOCTH
oTpaboTka 3aKOHOMEPHOCTH | H u dhopmMupoBaHUS
KOHCTPYKLUH dopMupoBaHUs | TEXHOJOTMYECKUX | TEXHOJIOTHYECKUX | OTJIMBOK W  HX
W3/1eNui Ha OTJIMBOK H WX | PacY€TOoB, pacy€Tos, nepeKTOB CBOOOIHO
TEXHOJIOTHYHOCTD, | IePEKTOB 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH | ONEpUpPYET
pacuer (popmupoBanus (dbopMupoBaHUs MPUOOPETEHHBIM H
HOpPMAaTHBOB OTJIMBOK M OTJINBOK M 3HAHUSIMU.
MaTepUaIbHBIX ux 1e(eKToB, ux 1eeKToB
3arpar, oOyyaromuics
SKOHOMHUYECKON HCIIBITHIBAET
A (HEeKTUBHOCTH 3HAYUTEJIbHbBIE
POEKTUPYEMBIX 3aTpyAHEHUS
TEXHOJIOTMYECKUX npu
MPOILIECCOB; OTIEpUPOBAHUU

SHaHUSAMHU IIpH
HX IICPEHOCC Ha
HOBBIC CUTYyalluH.




UIIK 6.2. Bnaneet
HaBBIKAMU TI0
pazpaboTke
TEXHUYECKH
000CHOBaHHBIX HOPM
BpEMEHU
(BBIpaOOTKN),
JUHENHBIX U CETEBBIX
rpapukoB, oTpaboTKa
KOHCTPYKUHN U3ETUN
Ha TEXHOJIOTUYHOCTb,
pacuer HOpMaTHBOB
MaTepUaIbHBIX
3arpar,
SKOHOMUYECKOH

s dexTuBHOCTH
MIPOEKTHPYEMBIX
TEXHOJIOTHIECKHIX
MIPOLIECCOB.

OObyuarommiics
HE YMeEeT W
B HEJOCTATOYHOU
CTCIICHH

yMEeT:
MPUMECHSITh
METOBI
U Cpe/cTBa
aBTOMAaTHU3UPOBAH
HOT'O
MIPOCKTUPOBAHUS
IS

pazpaboTk
51
TEXHOJIOTHISCKOM
OCHACTKH
Y TIPOIIECCOB
H3TrOTOBIICHUS
OTJIUBOK

OObyuaromumiics
JEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHUE
CHEAYIOIIUX
YMEHUN:
[Ipumenars
METO/bl U CPEJCTBA
aBTOMATU3UPOBaHH
oro
MPOEKTUPOBAHUS
s pa3paboTKu
TEXHOJOTHIECKOMN
OCHACTKH u
MPOIECCOB
W3TOTOBJICHUS
OTJIMBOK, TIO PALY
ImoKazaTelei,
oOydJaronuiics
HCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyIHEHUS
ONEPUPOBAHUU
YMEHUSMH TIPU HUX
MEpEHOCe Ha HOBBIE
CUTYaLIHUH.

pu

OObyuarommmiics
JEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHUE
CJIETYIOIIUX
YMEHUN:
MPUMEHSITD
IIpumeHATH
METOJIbI U
cpencTBa
aBTOMATHU3HPOBAaHH
oro
MPOEKTUPOBAHUS
TUTST

pa3paboTK
u
TEXHOJIOTHYECKOMN
OCHACTKHU

U
IIPOLIECCOB
W3TOTOBJICHUS
OTIUBOK,, IO
pAny nokazaresnen
YMenus
OCBOEHBI, HO
JOTYCKAIOTCS
HE3HAYUTENbHbIE
OIIINOKH,
HETOYHOCTH,

OO0yyarormmiics
JEMOHCTPHUPYET
MOJIHOE
COOTBETCTBUE
CIEYIOIINX
YMEHUM!
MPUMEHSITh
[IpumeHATH
METO/IBI

U CpeICcTBa
aBTOMAaTHU3HPOBA
HHOTO
MPOEKTUPOBAHUS
TUTSE
pa3paboTku
TEXHOJOTUIECKO
H  OCHACTKH

Y TIPOIIECCOB
U3TOTOBJICHUS
OTIIUBOK.
CB00OOgHO
OTIepUpPyeT
pUOOPETEHHBIM
u
YMEHUSAMH,
MPUMEHSIET WX
B CUTYaIUsX
TTOBBILLIEHHOM
CJI0KHOCTH.

HIkanbl oueHMBaHMS Pe3yJAbTATOB MPOMEKYTOUYHON ATTECTALUMM U UX ONIMCAHMeE

dopMa NPOMEKYTOYHOH AaTTECTALUM B IATOM CeMecTpe: 3a4erT.
[IpomexyTounas arrectanus oOydarommxcs B ¢Gopme 3a4éTa MPOBOIUTCS
[0 pe3ysibTaTaM BBINOJIHEHHUS] BCEX BHUJOB Y4YEOHOH pabOThI, MPEAYCMOTPEHHBIX

y4eOHBIM  TUIAHOM
PE3YIbTATHI
CTENEHU  JTOCTHKCHUS

YUHUTBIBAIOTCS
ceMecTpa.

pe3yJIbTAaTOB
IPENOJAaBaTEIEM,
AKCIIEPTHOU

OneHka
oOy4eHUs

OLICHKHU.

110

110

Ilo

JTaHHOU
TEKYIIeTO KOHTPOJISI YCIIEBAa€MOCTH B TEUCHHE
OO yJarOIIMMUCS

uroram

TUCLUIIINHE

TUCIUILINHE

(Monymt0),

(Momy:mtO)

npu

aTrTreCTalmu

9TOM

IUIAHUPYEMBIX
MIPOBOJIUTCS
BEAYIIMM 3aHATUS [0 JUCHUIUIMHE (MOIYIIO) METOAO0M
MIPOMEKYTOUYHOU

1o

JUCHHUIIINHC (MO,HYJ'IIO) BBICTABJIICTCA OLICHKA «3a4TCHO» UM «HE 3a4TCHO».




Ixanaa
OLICHUBAHUSA

Onucanune

Beimonnensl Bce BuAbl y4eOHOW pabOTHI, NPEIYCMOTPEHHBIE Y4eOHBIM
wiaHoM. CTyAEHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI, HaBBIKOB
NPUBEJCHHBIM B TaONUIaX IOKa3aTelied, onepupyer MNpHOOPETEeHHBIMU
3aureHo 3HAaHUSIMH, YMEHUSIMH, HaBbIKAMH, IPUMEHSAET X B CUTYAILlUSX MOBBIIICHHON
crnoxkHoctd. IIpu 3TOM MOryT OBITH JONYIIEHBI HE3HAUYUTENbHBIC OLIMOKH,
HETOYHOCTH, 3aTPYAHEHUS MIPU aHATUTUYECKUX OIEpalusiX, IepeHoce 3HaHUH
¥ YMEHMI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAIIUH.

He BemonHeH onuH uiau 0osiee BUIIOB y4eOHOW padOTHI, MPETyCMOTPEHHBIX
yueOHbIM T1aHOM. CTYIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HaBBIKOB, NMPHUBEIECHHBIM B TaOJMIAaX IOKa3aTeNel, IOIyCKaroTCs
3HAYUTEIbHBIC OIIUOKH, IPOSBIISIETCS OTCYTCTBHE 3HAHWH, YMEHUH, HaBBIKOB
o psany HOKaSaTeJ'IeI\/’I, CTYACHT HUCHLITBIBACT 3HAYUTCIIBHLIC 3aTPYAHCHUA TIPU
ONIEPUPOBAHUY 3HAHUSMHU M YMEHUSIMH IIPH UX ITEPEHOCE HA HOBBIC CUTYAIINH.

He 3auteno

@®opma KOHTPOJISI TeKyllell ycrneBaeMOCTH B BH/A€e BBINOJHEHHS] OTYETA
padot Nel, Ne2 u Ne3 mo pa3zaesiaM QU CHUNJIMHBI.

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

dopma NpOMeKYTOYHOM aTTeCTAllMU B IECTOM CeMecTpe: IK3aMeH.

[IpomexxyTouHasi aTTecTalusi 00yJaroumxcsi B popMe 3K3aMeHa MPOBOIAUTCS IO
pe3ysbTaTaM BBIMOJHEHUS BCEX BUAOB YUEOHOW pabOThI, MPEIyCMOTPEHHBIX Yy4eOHBIM
IJJAHOM MO JAaHHOW aucHuIUiMHEe. [Ipu 3TOM YYUTBHIBAIOTCA PE3YyJbTaThl TEKYILIETO
KOHTPOJII YCIEBAEMOCTH B TeueHHEe cemecTpa. OIEHKa CTENEeHH JIOCTHUKEHUS
oOydJaronierocs IJIaHUPYEMbIX pe3yJIbTaTOB OOYYEHMs] MO JUCUUIUIMHE, MPOBOAUTCS
MpenojiaBaresieM, BeAyIIUM 3aHATHS TI0 TUCLHUILIIMHE METOAOM dKCIEepTHOU oneHkH. [1o
UTOraM IPOMEXKYTOYHOM AaTTeCTallMM MO JUCHUIUIMHE BBICTABISIETCS  OIIEHKA
«OTIIUMYHOY, «XOPOIIO», «yJTOBIETBOPUTEIIHHOY UJIU «HEY/IOBJIETBOPUTEILHOY.

PesynbraThl  KOHTPOJBHBIX  pabOT  YYMUTHIBAIOTCS  NpPU  MPOBEIACHUU
IPOMEKYTOYHOM aTTeCTalMK 10 AUCIUILIUHE.

IlIxaJya oneHuBaHUsA Onucanue
Brinonsenst BCE BU/IbI yuyeOHOW  paboThl,
IpeayCMOTPEHHBIE y4eOHBIM wiaHoM. CTyaeHT
OTIHYHO JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUW,  YMEHHH,

HaBBIKOB, MPUBEACHHBIM B Ta0iuLax MoKa3aTelseH,
OlepUpyeT MNPUOOPETECHHBIMU 3HAHUSIMH, YMEHUSIMH,
HAaBBIKAMM, IIPUMEHSAET UX B CHUTYyalUsAX IOBBILICHHON
cinoxHoctu. Ilpy  3ToM  Moryr ObITh  JOIYILEHBI
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYyAHEHUS
IIPM AHAIATHYECKUX ONEpalusax, IEPEeHOCE 3HAaHUU U
YMEHHM Ha HOBBIE, HECTAHJAPTHBIE CUTyalUU.




Brinonnenst BCE BU/IBI yueOHOM  paboThI,

IPETyCMOTPECHHBIC y4eOHBIM mwiadoM. CTyaeHT
IEMOHCTPUPYET HEIIOJIHOE [IPaBUILHOE
Xoporio puby . ’ . P

COOTBETCTBHE 3HAHUH, YMEHH, HaBBLIKOB
NPUBEACHHBIM B TaOJMUIAX IOKa3aTeliel, U000 eciau
Ipu OSTOM OBbUIM JOMYIIEHBl 2-3 HECYIeCTBEHHbIC
OILINOKH.

BrinonHenst BCE BU/IbI yuyeOHOW  paboThl,
IPETyCMOTPECHHBIC y4eOHBIM miadoM. CTyaeHT
IEMOHCTPUPYET COOTBETCTBHE 3HAHWUI B

Y 10BICTBOPUTEITHLHO TPHpY ’

KOTOPOM OCBEIlleHAa OCHOBHAs, HanOoJiee Ba)KHAs YacTh
MaTepuaia, Ho TMPH 3TOM JOMYIeHa OJHA 3HAYUTEIbHASL
OIIMOKA MJIM HETOYHOCTb.

He Bemonmnen oamH wnm  Oosiee  BUIOB  ydeOHOM
paboThI, MPETYCMOTPEHHBIX yU4eOHBIM TJIAHOM.
CTyleHT JE€MOHCTPUPYET  HEMOJHOE  COOTBETCTBHUE
3HAaHWM, YMCHUH, HABBIKOB, IPUBEIACHHBIM B
HeynoBneTBoputenapHo | TaOiMLax IOKa3arenel, JOMyCKaroTCsl 3HA4YUTENIbHbIE
OIIMOKHK, TPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHUH,
HaBBIKOB IO Psy MOKa3aTeleh, CTYICHT
HCIIBITHIBACT 3HAYUTEIIbHBIC 3aTpyAHEHUS npu
OINEPUPOBAHUU 3HAHUSIMH U YMEHHSIMH IIPU UX NIEPEHOCE
Ha HOBBIE CUTYaIlUU.

[lepeueHb OLIEHOUHBIX CPECTB ONMUcaHue U oopmieHue 3aaanui no m.1,2,3.

7. Y4yeOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 00ecieYeHne JUCIUILINHBI.

a) OCHOBHAas JIMTepaTrypa
1. A.IL. Tpyxos, I0.A.Copokun, M.1O. Epmios, b.Il.bnaronpaBos, A.A.Munaes, 2.Y.
['man. TexHoMOTHS TUTEHHOTO MPOU3BOACTBA. JIuThe B mecuanbie popmbl. YueOHUK, M.
ACADEMA, 2005r.-324 c.

0) 10MOJIHUTEILHAS JIUTEPATypa
1. Copoxun FO.A., bmaronpaBoB b.Il. CoBpemMeHHbIE TEXHOJOTHYECKHE TMPOLECChI
U3TOTOBJICHUSI CTEP)KHEH B OTEYECTBEHHOM M MHUPOBOM JIUTEHHOM MpakTUKe. YueOHoe
nocobue, MI'TY «MAMMU, yc.m.n1.3.6, 2007T.
2. Copokun IO0.A. M.V. k nabopaTopHbIM paboTaM MO IUCUUIUIMHE TeXHOJIOTHUs
auTerHOoro mnpousBoacTBa. Pazgen «lIpoexkTrpoBaHHME TEXHOJIOTMYECKOTO IMpPOIECCca
U3TOTOBJICHUSI OTJIMBOK B mecyaHble Gopmbi»y. M.Y., MITY «MAMWy», yc.m.a. 5, -
2008r.
3. TpyxoB A.Il, Copokun IO.A. IIpoekTupoBaHHE TEXHOJOTHYECKOTO TMpolecca
M3TOTOBJICHUS OTJIMBOK B MecuaHble GopMbl. M.Y. K BBIIIOJIHEHHIO KYPCOBOTO MPOEKTA
no jauciuimiuHe «TexHomoruss  JUTEHHOro  mpowusBoiacTBa»., MITY «MAMMN»
yc.n.J1.0,6 ; 2009r.
4, Copokun 10.A., MunaeB A.A., [y6osckuit 1.C., Kopuees C.FO. CoBpeMeHHBIC



TEXHOJIOTHYECKHE TPOIECChl HM3TOTOBJICHUS TMECYaHBIX (OpPM B OTCUYECTBEHHOU U
MUPOBOM JIUTEHHOW mpakThke. YueObHoe mocodbue, MI'TY «MAMW», yc.ma. 9.1,-
2011r.

B) IPOrpaMMHOe o0ecneyeHne 1 MHTePHeT-pecypce

HpI/I O6y‘ICHI/II/I CTYACHTOB IO JUCHUIIJIMHE MOI'YT OBITH MCITOJIb30BAHBI.

1.YuebHo-nabopaToOpHbIN NPAKTUKYM KOMITBIOTEPHOTO MPOEKTUPOBAHUS
TEXHOJIOTUYECKOTO mporiecca u3rotosiieHus: oTauBok TOTJI 2A.

8. MaTepuajibHO-TeXHHYECKOe oOecriedeHne JUCIUILTUHBI

Aynutopus aB2110 ocHaiena cnegyoomum obopyaoBanueM: CToJibl yueOHbIE CO
CKaMbsSIMHM, ayJUTOpHAs JOCKA, MYJbTUMEAUNHBIA KOMIUIEKC (CTallMOHAPHBIN
MOTOJIOYHBIM  IMPOEKTOpP, HACTEHHBIM MPOECKIMOHHBIA  3KpaH, [EPCOHAIbHBIN
KOMIIBIOTEp, KOJOHKH JUJISi BOCIHPOM3BEACHHUS 3ByKa), CTOJBI C JIaOOPaTOPHBIM
obopynoBanueM, Pabodee MecTo mpemnogaBaTessi: CTOJ, CTYJ, MEepPCOHAJIbHbBIN
kommnbioTep. KommbroTepHbiit kinacc aBl511 mo3BosiseT rpyrme CTYIEHTOB BBITIOIHSATD
TpeXMepHOE MOJCIMPOBAHUE JUTEHHOTO KycTa B IpaduuecKkoil cpeie nporpammsel « [ -
FLEX CAD» u npoBoauth pacuétsi B nmporpamme: CKM JIIT «ITomuron Codry.

Y4eOHO-1ab0paTOpHBIA ~ MPAKTUKYM  KOMIIBIOTEPHOTO  IPOEKTUPOBAHMS
TEXHOJIOTHYECKOTo mpoiecca n3roropieHuss otauBok TOTJI 2A  (paspaborumku 3A0
JIutapopm —-MI'TY «MAMMN» BKIIOUYAIOIITUI:
pacueT TOYHOCTHBIX MMapaMmeTpoB, nomyckoB u mpunyckoB o ['OCT P 53464-2009(
paspabotunuk MI'TY «MAMMW»); nuterinbix ykioHoB mno ['OCT P 53465-
2009(pa3pabotunk MI'TY «MAMMN»).

Howmep O6opynoBanue
ayJIUTOPUN
aB2110 | YHuBepcanpHBII IpUOOP C HAOOPOM CHEMHBIX MPHUCIIOCOOICHHH , TS
WCTIBITAaHUSI TPOYHOCTHBIX XapaKTEPUCTUK 00Pa31oB 13 (OPMOBOUHBIX U
crepxHeBbIX cMmecel. [TK6
aB2110 | ITpuGop It HCHIBITAHHI Ta30IPOHUIIAEMOCTH POpMOBOUYHBIX MaTepuasioB [1K-3
aB2110 | [IpoceuBarommii anmapaT ¢ HaOOpOM CTaHOAPTHBIX  CUT JUIS  MCIIBITAaHUS
(OPMOBOUHBIX MTECKOB, ONPEICICHHS COACP KaHUs TJIMHBI B TIECKE, €0 36pHOBOTO
coctraBa W mnopucroctd, JlomactHas Memanka. IKad —CyMWIBHBIA ¢
TEPMOPETYJIATOpOM, oOecrieunBalonii Temneparypy Harpesa no0 110C°  nabop
KOJIO M MEH3YPOK, - TpyOka U -oOpa3znas.I1K-4
aB2110 | JIaBopaTopHBIii cMecuTeIh — KaTKOBBIM, JlabopaTopHBIM KOmep W OCHACTKa s
n3rotoBieHus oopasmos. Teepaomep 071.11K-3
as2110 TexHonornueckass OCHAacTKa JJIsI ONPENEICHHUS BIAXHOCTH, YIUIOTHIEMOCTH,
HacpinHoit maccel ¢popmoBounbx cMmeceil. [TK-4

9. MeTtoauyeckue peKOMeHAALMHU JJISl CAMOCTOSITeIbHO Pa0oThl CTYIEHTOB

CamocrosTenbHass paboTa SBISETCS OJHUM U3 BUJOB Y4eOHbIX 3aHATHH. Llenp
CaMOCTOSITEJIbHOM pabOThl — NPAKTHUUECKOE YCBOEHUE CTYACHTAMU IPAKTUYECKUX
pEKOMEHAUNA 10 MPOEKTHUPOBAHUID TEXHOJIOTUYECKOTO TMpOIecca H3TOTOBJICHMUS
OTJMBKA B CBIPbIE IECUYAHO-TIMHHUCTBIE (POPMBI, paccMaTpPUBAEMbIX B IMpPOLIECCE
W3Y4YEHUS AUCLUIUINHBIL.

AynutopHas caMmocTosiTellbHasg paboTa 10 JAUCLUIUIMHE BBIIOJHSETCS HA



y4eOHBIX 3aHSATHUSAX TOJ] HEMOCPEACTBEHHBIM PYKOBOACTBOM IPENOAABATENsl U MO €ro
3a/IaHUIO.

Breaynutopnasi camocTosiTenbHas padoTa BHITIOIHSACTCS CTYICHTOM IO 3aJIaHUIO
npenojiaBaresis, Ho 0e3 ero HemoCPeICTBEHHOTO YUaCTHUS

3agaum caMOCTOSATEILHOM PadoOThI CTYIEHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIBHON yueOHON padoTHI,

- OCBOEHHUE COJIepKaHUs AUCIUIUIMHBI;

- yriry0JieHue CoAiep>KaHusl U OCO3HAHUE OCHOBHBIX MOHSITHI TUCUUILITUHBI;

- HUCIIOJIb30BAaHUME MaTepuana, COOpPaHHOTO M MOJYYEHHOr0 B XOJe
CaMOCTOSITEITbHBIX 3aHATUN TS 9PEKTUBHOM MOATOTOBKH K 3a4ETy WUJTU IK3aMEHY.

Buabl BHeayIMTOPHOI CaMOCTOSAITEILHOM PA0OTHI:

- CaMOCTOSITEJIbHOE U3yYEHUE OTACIbHBIX TEM JUCHUILINHBI;

- IOATOTOBKA K JICKIIUOHHBIM 3aHSTUSIM,;

- MOATOTOBKA K JIA0OpaTOPHBIM paboTam;

- BBITNIOJIHEHUE JIOMAIIIHUX 33JJaHUM 110 3aKPEIICHUIO TEM;

- BBINIOJIHEHME JOMAIIHUX 33JaHUM 10 pEIIEHUI0 TUIMYHBIX 3a7a4 U
YIIPa)KHECHUH;

10. MeToau4yeckue peKOMeHIAUM ISl MPenoaaBaTeJis.

3aHATHS IO TUCIUTUIMHE « TeXHOJIOrn4ecKkoe 00eCIeueHUe U pacueThl TUTEHHBIX
MIPOIIECCOBY JOJKHBI COOTBETCTBOBATH CJICAYIONIUM TPEOOBAHUSIM:

1.  IlpenonmaBaHue JODKHO  COOTBETCTBOBATH OCHOBHBIM  IPUHIIHIIAM
KOMMYHHUKaTHUBHOI'O IIOJIX0/1A.
2. Ocoboe BHMMaHHME MNpHU H3I0KEHUU «TEeXHOJOTHYecKoe OOecredyeHHue U

pacyeThl JIUTCHHBIX MPOIECCOBY» CIEAYET YACHATh pasiaeiiaM MPUMEHEHHUS POrpPaMMbI
TOTII-2A u CKM  JIII  «llomuron Codt»  mnpu  MOpOEKTUPOBAHUU
TEXHOJIOTUYECKOTO MPOIECCa U3TOTOBICHUS OTIMBKH.

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OI'OC BIIO wu
yueOHbIM T1aHOM 110 HampapieHuto 29.03.04 «TexHomoruss XyJI0KECTBEHHOM
00paboOTKK MaTepuajioB» W Tpoduiato MoArotroBku «Pa3zpaboTka W MPOU3BOJICTBO
W3IEIUN MPOMBILLICHHOTO JA3aiHa»



IIOATrOTOBKH XynomeCTBenﬂoe NMPOCKTHPOBAHUE U III/I(l)pOBLIe TE€XHOJOTHHA B OBCJIMPHOM IIPOU3BOJACTBE

[TPUJIOXEHMUE 1
CTtpyKkTypa 1 cofepKaHue TUCIUTUINHBI «['eXHOJ0TrHYecKre pacyeThbl B IPOU3BO/ICTBE I0BEJTUPHBIX H3/1eTHii»
1o HarpasyieHHio MoAroToBku 29.03.04 «TexHoJI0TUs XYyA0KeCTBEHHOI 00padoTKH MaTepHaoB»IIpOIIb

§ Buabl yueOHoii padoThl, d;ggg«cljl
g | BKJIIOYAs CAaMOCTOSITETbHY IO Buabl camocrosiTe1bHOM S —
Pasten N § padoTy CTY/1eHTOB H padoThI CTYAEHTOB
£ = TPYA0EMKOCTh B 4acax
S S J [UC Jla6 (CPC KCP KP. KIL PIP Pep K/ D 3
S | T
1. BBenenue Llenu u 3anaun qucuumninuuel. TpedboBanusi, S 1-2 2 4 6
npeabsiBisieMble K (JOPMOBOYHBIM MaTepHaJIaM.
OrHeynopHoOCTh, MPOYHOCTH, TEIIO(DU3NIECKUE CBOWCTBA
MaTepuaioB, ra30TBOPHOCTb, Fa30MPOHUIIAEMOCTb,
MOAIATINBOCTb, OCTATOYHAS! TPOYHOCTh.
2. KpaTkasi XapakTepHCTHKA OTHEYIIOPHOM U S) 3-4 2 4 6
CBSAI3YHOIIEH COCTABJISIIONIUX CMeceil, KPacok.
KBapruieBbie mecku X IPOUCXOKICHHUE, CBOMCTBA.
HexsapiieBbie necku. TpeOoBanwus, MpeIbsABIsICMbIC
'OCTom. Mapku neckoB. OnpeieneHrue rIMHACTON
COCTaBJISIOUICH METOIOM OCaXICHHUS.
3. ®opMoOBOYHbIe TIIHHBI DPOPMOBOUHBIE OTHEYINOPHBIE D 5-6 2 4 6
rnuHbl. TpeOoBanus, npeabssiasiemble k HUM ['OCTowm.
Mapku e, CBOICTBA TJIWH.
4. BuaaxHocTtb. MeToapl ONpeneiacHHus BIAXKHOCTH. O 7-8 2 4 6
ABTOMaTH3aIUsl KOHTPOJIA BIAXHOCTH. Buabl Biaru B
(hOpPMOBOUYHBIX Marepuanax. l"azoTBOpHOCTH
(OpPMOBOUHBIX MAaTEpPHAIOB U METOJbl OIpeaeIeHUsI.




S.®@opmupopBanue NMPOYHOCTH cMeceil MexaHuszm
(GhopMHUpPOBaHUS CBIPOM TPOYHOCTH CMECEH TIEPBOTO W
BTOporo pona. Ponb Biarm B CMECHM U €€ BIUSHUE Ha
MPOYHOCTH B CMECSAX BTOPOTO pona. Casa3ywouue
maTepuaibl. OcHOBHbIE  TpeboBaHMS W BBIOOD
CBSI3YIOUINX MaTepHaoB.

10

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

11-
12

7. TexHOJOrMYHOCTH JHUTHIX JAeTajieii. Bo3moskHOCTH
UX H3IroTOBJICHUA CH.HaB, MUHHUMAJIbHAasA TOJIIIIMHA
CTEHKH, paJdyChl TEPEXOJ0B M PAAUYChl COMPSIKEHUN
NMUTBIX M3AETHH, JIUTEHHbIE paguychl, (HOpMOBOUYHBIE
(IUTEHBIC) YKIOHBI, MHHUMAJBHBIA JTHAMETP JIMTOTO
OTBepCTI/I}I. TO‘IHOCTB OTJIMBKH, H_IepOXOBaTOCTB
MOBEPXHOCTH OTIMBOK, TEPMETUYHOCTH OTJIMBOK.

13-
14

8. TounoctHbie mapamerpsl otriauBku no I'OCT P
53464-20009. [Topsimok  Ha3HAYeHUS TOYHOCTHBIX
apaMeTpoB OTIMBKM M COOTBETCTBYIOLIMX WM JIOIYCKOB
U TIPUITYCKOB

C wucnonp30BaHMEM MAaKeTa NPUKIATHBIX IPOTPaMM
TOTIJI.

15-
16

9.  OuneHka KOHCTPYKIIMOHHOW TeXHOJOTHYHOCTH
VIMTBIX  JeTajied AHanu3 MNpPUMEPOB croco0oB
dbopmooOpazoBanus I8 3 W S5 TPYNN CIOXHOCTH
orniuBok. dopmupoBaHHE 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 ONEPAlii U3rOTOBICHMSI MOTY(HOPMBL.

Pa3zmenienue Mozeneil Ha MOJEIbHBIX IUIMTAaX C Y4ETOM
TPACCUPOBKU JIMTHUKOBOW CHUCTEMBI, PAacyeT KOJIMYECTBA

MoJIeJIel Ha MOJENIbHBIX IUTUTAX

JlaGopaTopHO-TIpaKTHYECKUE pabOThI

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

dbopm.

JlaGopaTopHO-TIpaKTHUECKUE pabOThHI

14.0nenka KOHCTPYKIIHOHHOH  TeXHOJIOTHYHOCTH 0 9-
VINTBIX JeTajied, aHajiu3 TEXHOJOTHMYHOCTH, 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, BCTPIXUBAHHE, TIECKO/TyBHBIH,

[IECKOCTPEIbHBIN. YIUIOTHEHUE CMecen UMITYJIbCOM,




YIIIIOTHCHUC

16.TermoBbie cnocodbl  ynpounenusi.  OOGnacTh
NpUMEHEHHs CyXuX (opM. PexuMbl TEroBOW CYyHIKH H
MOBEPXHOCTHOW MOJCYIIKH (HOPM 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 mpormecc, no-bake-

nporieccel). YMPOYHEHHE CMeceil Ha KHIKOM CTEKIIe

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

16

JlabopaTropHo-TipakTHUECKHE PabOTHI

18. dusznyeckue cmnocodbl ynpouHeHuss  ¢Gopm.
BakyyMHO-IIJICHOUHBIN CIOCO0 U3rOTOBIEHUS  (hopM,
muThe 1o  rasuduuupyemsiM  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 IAPCTBEHHOE 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

[Tpoduns noaAroToBKU
"XynoxecTBeHHOE MPOEKTHPOBAHUE U IU(POBBIE TEXHOJIOTUM B I0BEJTUPHOM

npousBojacTBe"’
dopma 00ydeHus: OUHAS

Kadenpa: «MamMHbl ¥ TEXHOJIOIMS JUTEHHOI0 IPOU3BOACTBA»

®OH/JI OLIEHOYHBIX CPEJICTB MO JUCHMUILINHE
«TCXHOHOFI/IquKI/Ie pacquLI B HpOI/ISBOI[CTBe IOBGJ'II/IpHBIX HSHCHHﬁ))

Cocrag: 1. I1actiopt poH1a OIIEHOYHBIX CPEJICTB
2. OnucaHue OLEHOYHBIX CPEICTB!

DK3aMeHaIMOHHbBIE OMIIETHI
3amuTa 1abopaTopHBIX paboT
Tecr

CocraBureib:
Cr. npenoxaBarens Ilankparos C.H.

MockBa, 2024 ron



IMMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIUIA

Tabmuma 1

TexHoJIOrMYecKue pacyeTsbl B MPOU3BO/ACTBE OBEJTUPHBIX U3/1eTuil

®I'OC BO 29.03.04 TexnoJjiorus Xy10:keCTBeHHO 00pab0TKN MaTepUaIoB

B mporuiecce ocBoeHMs TaHHOM TUCHUTUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOIINE KOMIIeTEeHINHU

KOMITIETEHIINH TexHosorus .
Iepeuenb KOMIOHEHTOB (bopMupoBaHus ®opma oueHo:l*Horo CreneHn ypoBHeii OCBOCHHSI
HHIEKC | ®OPMYJINPOBKA . cpeacrsa KOMIIeTeHII Uil
KOMIIeTeHIIMi
[1IK-4 CriocobeH K NIIK 4.1. IlpumensieT 3HaHusA JIeK1us, JIP ba3oBrblil ypOBeHb:
pa3paboTke OCHOBHBIX METOJIOB Pa3pabOTKH | caMOCTOSITEIbHAS yMEEeT IPUMEHSATh METOMbI
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX MPOLECCOB pabora, T MIPOCKTUPOBAHUS IIPU aHAIIU3E
IIPOLIECCOB NPOU3BOJICTBA XY/I0KECTBEHHO- | 1a00paTOpPHbIE K/II npuyuuH Opaxa.
MPOU3BOACTBA MIPOMBIIIJICHHBIX 00BEKTOB; paboThl DK3aMeHAaIlMOHHbIE IoBbINIEHHBI YPOBEHb:
XYI0’KECTBEHHO- WIIK 4.2. Baageet HaBbIKaMu 110 | Tect OUJIETHI BIAJCEeT METOaMH
IIPOMBIIUIEHHBIX paspabOTKe TEXHOIOTHIECKHX Kypcosoit IIPOCKTUPOBAHUS
00BEKTOB mpoueccoB Npon3BOACTBA IPOCKT TEXHOJOIHYECKOT O mnpouecca,
XyJ10’KECTBEHHO-TIPOMBIIIJIEHHBIX BBITOJHSAET HEOOXOIUMBbIE
OOBEKTOB. TEXHOJIOTHYECKUE PACUETHI.




[1K-6

Crnoco0eH K
paspaboTke
TEXHUYECKU
000CHOBAaHHBIX
HOPM BpEMEHH
(BBIpaOOTKH),
JMHEWHBIX U
CETEBbIX TPaPUKOB,
0oTpaboTKa
KOHCTPYKLUHI
U3IeIUN Ha
TE€XHOJIOTHYHOCTb,
pacder HOpMaTUBOB
MaTepUaTbHBIX
3arpar,
SKOHOMHUYECKOU

a3 exTuBHOCTH
MPOEKTUPYEMBIX
TEXHOJIOTUYECKHUX
POIIECCOB

HIIK 6.1. [TpumeHsieT 3HaHuA 10
pa3paboTKe TEXHUIECKU
000CHOBAaHHBIX HOPM BPEMEHHU
(BBIpaOOTKM), TUHEHHBIX W CETEBBIX
rpadukoB, 0TpaboOTKa
KOHCTPYKIUM U3JIeTTUA HA
TEXHOJOTUYHOCTH, pacueT
HOPMAaTHUBOB MaTEPUAITBHBIX
3aTparT, SJKOHOMHUYECKON
3G HEKTUBHOCTH MPOEKTUPYEMBIX
TEXHOJIOTUYECKHUX MPOIECCOB;
UIIK 6.2. Bnageet HaBLIKaMU 110
pa3paboTKe TEXHUIECKH
00OCHOBAHHBIX HOPM BPEMEHHU
(BBIpaOOTKM), TUHEHHBIX U
CETEeBBIX rpauKoB, OTpabOTKa
KOHCTPYKIUM U3JIeTTNA HA
TEXHOJOTUYHOCTH, pacueT
HOPMAaTHUBOB MAaTEPUAITBHBIX
3aTpar, YJKOHOMUYECKOMN
3¢ PEKTUBHOCTH TPOCKTUPYEMBIX
TEXHOJIOTUYECKHX MPOIECCOB.

TeKIHA,
CaMOCTOSITeNTbHAs
pabora,
nabopaTopHbIe
paboThI

Tect

Kypcosoii
MPOCKT

JIP

T

K/1II
DK3aMeHaIlMOHHEIE
OMIIETHI

ba3oBblil ypoBeHb: yMeeT
MPUMEHSTh METOJIbI U CPENICTBA
ABTOMATHU3HUPOBAHHOTO
MIPOEKTUPOBAHMS JIIsl pa3paboTKu
TEXHOJOTUYECKONH OCHACTKU U AJIs
U3TOTOBJICHUS OTJIMBOK.
IloBbINIEHHBI YPOBEHb:
BJa/IeeT NAaKETOM MPUKIATHBIX
nporpamm TOTJI-2A, TOCT P
53464-2009, TOCT P53465 -
2009, HaBbikaM# KOMITbIOTEPHOTO
HNPOEKTUPOBAHUS I
BBITNIOJTHEHHS] KyPCOBOT'O MTPOEKTA,

**- CokpartteHust popM OLIEHOUHBIX CpelICTB cM. B [Ipuioxkenun 2 k pabouei mporpamMme.




Tabnuua 2

Hepeqenb OLCHOYHBIX CPECACTB MO JTUCHUIIIMHE

«TexHosioruyeckue pacuyersbl B IPOU3BOACTBE IOBEJIUPHBIX U3/1eJIUI»

HaumenoBanue [IpencraBnenue
Ne OLICHOUHOTO Kparkas xapakTepucTika olileHOYHOT O OLIEHOYHOTO CPEICTBA B
OoC cpencTBa CpeacTBa dOC
CpelcTBO TPOBEPKH €HUIl TNPUMEHATH
1 PaGouas terpaan H(I))nﬂ eHHI)Iep?)HaII; st ;ﬁ; emeHI;m sanay «TexHomornyeckas
(P/T) Y1 P npopaboTka» Nel No2 Ne3
OMPEICIICHHOTO TUIIA IO TEME UJIU pa3/ely
Cucrema CTaHIApTU3UPOBAHHBIX 3aJaHUH,
Tect MMO3BOJIAIOIAS ABTOMAaTU3UPOBATh .
2 . Do TECTOBBIX 3aaHUMI
(T) MpOLEAYpPY HU3MEPEHUsS YPOBHS 3HAHUU U
yMeHu# oOyuarorerocs.
OrneHka CrocOOHOCTH CTYJEHTA MTPUMEHHUTH
Ta 60 ATODHLIC IMOJIYYCHHBIC paHee 3HAHUA JUUIA Hepequ}, Ha60paT0pH},1x
3 a6 (I))TH (IJ)IP) IIPOBEICHUS aHaiusa, OMBITA, | padOT M HX OCHAIICHUE,
p SKCIEPUMCHTA u BBITIOJIHECHUSA MPOTOKOJI JIP. 3ammmra.
MOCIAEAYIONIMX  pacyeToB, a  TaKXKe
COCTaBJICHUS BBEIBOJOB
KVpCoBoii PaspaboTka TexHOJIOTMYECKOro mporecca | ['paduueckas 4YacTh U
4 yP W3TOTOBJICHHUSA 3aJaHHOW OTIMBKH B | IIOSICHUTENILHAS  3aIlncKa,
npoexT(KIT)
recyaHbie (POpPMBI. zanmura KI1
Juanor mnpemnojaBarenss €O CTYIEHTOM,
[IeJIb  KOTOPOro — CHCTEMAaTH3alusi |
YTOUYHEHHE MMEIOLIUXCA Y  CTYIEHTa | KoMIUIEKT
IIncemenHo o
4 (3 ->k3amen) 3HaHUH, €ro HHAUBUAYAIBHBIX | 3K3aMEHAIlMOHHBIX
BO3MOJKHOCTEH, yMEHUs IPAaMOTHO | GUJIETOB
M3JaraTh OTBETHl Ha BOMPOCHI TUCbMEHHO.

CocraB 1 nepeveHsb JJaOOpaTOPHBIX padOT, MPEAYCMOTPEHHBIX MO JUCHUTIIIMHE

«TexHosoruveckoe odecrniedyeHne U pacu€Thl JUTEHHBIX MPOLECCOBY

No HanmenoBanue paboThl O6bem B
n/m qJacax
1 | Meronbl wucneiTanus (GOPMOBOYHBIX — IIECKOB, ompeneicHue | 4
colepkaHus TJIMHBI B IIECKE, €ro 3€pHOBOIO COCTaBa H

MTOPHUCTOCTH.

2 | Meroabl onpenieneHus: BIaKHOCTH CMECEH. 4

3 | Meroapl WHCHOBITaHUS MEXaHUYECKUX CBOMCTB (hopMoBOUHOH | 4
CMECH.

4 | Meroapl UCTIBITAHUN MEXaHUYECKUX CBOMCTB CTEPIKHEBOU 4
CMECH.

5 | Onpenenenue ra3onpoHUIIaeMOCTH (OPMOBOUYHBIX | 4
U CTEP’KHEBBIX CMECEH.

6 | Onpenenenue TEXHOJIOTNYECKUX CBOWCTB IIECYAHO- 4

CMOJISTHBIX CMECEM.




Pa3pabotka depTeka OTIAMBKHM 1O  YEPTEXKYy JeTand Ha | 6

I[IT5BM. Bp16op mosio)eHus OTIMBKH B dbopme u
8 | OmpenencHue  TOYHOCTHBIX  XapaKTEPUCTUK OTIMBOK Ha 6
OBM (mporpamma TOTJI2A)

9 OnpezneneHne JOMYCKOB M TMPUITYCKOB HAa MEXaHUYECKYIO | 6
00paboTKy (mporpamma TOTJI2A)

10 | KoncrpyupoBanue 3HaKoB crepxHed mporpam-ma TOTJI2A 6

11 | PazpaboTka MOIENBHOTO  KOMIUICKTa,  JJIst 6
paszpabaThIBacMOit OTJIUBKH. Pasmemenne wMogmeneili Ha

12 | Pa3paboTka wuyeprerka JuTEHHOW (OpMBI  C pa3zpe3amu U 6
AJIEMEHTaMU JINTHUKOBON CHCTEMBI.

13 | Pa3zpaboTka depTexa CTep>KHEBOTO SIIUKA 6

14 | IlpoBeneHue  TEXHOJOTHYECKHUX  pacyeToOB: pacueT rpysa, |6
BEHT B CTCPKHEBOM SIIITUKE

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

16 Pacuer BpemeHu OXJaXACHUS OTJIUBKH B JIMTCHHOU 6
dopme.

17 Onpenenenue JIEUCTBUTEIBLHOMI JIMHEHHOU ycanaku | 6

ormBoK u3 uepHbIXx cruaBoB B III'C (ITporpamma TOTJI2A)

90
UTOIro

3adver no «TexHosiornyecKkue pacuyeTsbl B IPOU3BOACTBE IOBEJTUPHBIX U3/1eTUil

[Ipn mpoBeneHuM 3adeTa MO AMCHHMIUIMHE «TeXHONOrm4yeckoe obOecrieueHue u
pPacU€ThI JIUTEUHBIX MPOLIECCOB» MPOBOJUTCS TECTUPOBAHUE CTYJIECHTOB. Pe3ynbTaThl
TECTUPOBAHUS AHAJIU3HUPYIOTCS TMPENOJABATENEM, W BBICTABIAECTCS «3aUTEHO» MPH
MOJIOKUTETHPHOM OTBeTe Oojiee yem Ha 55% ot o0miero koaudecTBa BOMPOCOB TECTa
(o1 19 MoNOXKUTETBHBIX OTBETOB Ha 35 BOMPOCOB TECTA MO AUCIUIUIMHE).

Bompocs! Tecra
Tect mo JqucrumnnnHe « TeXHOIOTHYECKOE 00SCTICUCHHUE U PACUYETHI JIMTCHHBIX TIPOIECCOBY,
paszzen «popMOBOYHBIE MaTepUATIBI».

Nent BOIIPOC BapuanTsl OTBETOB. MOAYEPKHYTh
/m MIPaBUIIbHBII

1 Coneprxanue TJIMHACTBIX COCTaBJISTFOIINX B | 1- 10 1%;2- no 2%;3- n1012%
KBApIIEBBIX MECKaX COCTABIISCT:

2 CopepkaHue TIIMHUCTBIX COCTaBIAIOMMX B Tommwmx | 1- no12%; 2- mo10%; 3- 106%
IMeCKax COCTaBJISET:
3 CopmeprkaHHe TIAMHUCTBIX COCTABISIONMIMX B JKHUPHBIX | 1- 10 50%;2- mo 30%; 3- no12%
IeCKax COCTaBJISET:

4 | B wmapke mecka (1K;0,02) Ky- o6oznauaer | 1- kamus;2- KpeMHe3eMa;3- KOpyHa
KJIacCU(DUKAIHMIO [I0 COJCPIKAHUIO B IIECKE. ..

5 | B mapke mecka (1K;0,02) O, - o6o3Hauaer | 1- 0fHOPOIHOCTH;2- OKPYIIOCTH
KJIACCU(PHUKAIIHIO IecKa 1Mo KO3PPUITUESHTY ... 3-3epHOBOII cOCTaB

6 ORHOPOIHOCT U CPEAHUN AUaMEeTp 3epHa Mecka Mo | l-mHTerpaiabHOI KPHBOIA; 2-
I'OCT onpenenstot 1o : muddepeHnnansHON KPHBO; 3-33aKOHY

pacnpeaeneHus




6 | B mapke mecka (1K,0,02) O2 - o6osnauaer | 1- cpeanemy pasmepy 3epHa
KJaccu(UKaIMIo necka 1o : 2- OKpYIJIOCTH 3€pHAa;3-00beM IecKa
7 | T'MHKMCTBIE COCTABIISAIONIME- 3TO YaCTUIBI MUHEpana: | 1- > 0,022mwMm;2- <0,022mm;3- <0,001Mmm
8 | B mapke 6enrtonuta [11T, II- oueHuBaer 1- crIpyIO IPOYHOCTH ;2- CYXYIO IIPOYHOCTH;3-
00BEMHBIH KOMIUIEKC
9 | B mapke Oenronura [11T, T, - ouenuBaer 1- TepMHYECKYIO YCTOWYHBOCTD
2- XUMUYECKYI0 YCTOHYHUBOCTh;3-
OTHEYIOPHOCTh
10 | Maxer MHUHepana MOHTMOPUJIIIOHHUTA B | 1- Tpex cnoeB;2- AByX CIIOEB;3- OJJHOTO CJIOS
KPHUCTAJUIMUECKOM PEeLIeTKE COCTOUT U3:
11 | INaker MuHepana KaoJMHUTA B KPHCTAUIMYEcKOH | 1- Tpex ciioes;2- 1ByX ci0eB;3- OHOTO CIIOs
peLIEeTKE COCTOUT H3:
12 | OOmee coaepkaHue MEIOYH B CMECU 1- ocaxxJcHHEM;2- CMCIITBAHHEM
OTIPECIISIIOT: 3-TUTPOBAHUEM
13 | Conep:xaHue aKTUBHOM I'NIMHBI ONIPEIEIISIOT: 1- ocaxaenueM wyacTHI;2-  ajncopOuumei
KpacuTes
3-
14 | B kakoM BHJE BBIFOJHEE HCIIOJIB30BaTh INIMHBI NpH | 1- B Buje nopouika ;2- B BUAE CYCIIEH3UH
MIPUTOTOBJICHUU CMECEH. 3- B BUJIc KOMbEB
15 | 3aBucMMOCTb MPOYHOCTHU OT BIAKHOCTU MMEET : 1- npssMONIMHEHHBIN;2- SKCTPEMAaJIbHBIN;
3- 00OpaTHbIi XapakTep
16 | IIpouecc mOBBIIICHUS MIPOYHOCTb B 30HE | 1- akTHBaUMeEl INIUH;2-3aMavyuBaHUE IJIUH
KOHJICHCAIINHU, HAa3bIBACTCS: 3-nojcyiKa riMH
17 | Ioreps cBs3yrowIel ClIOCOOHOCTH TIMH IPOUCXOAMT C | 1- KOHCTUTYTHOHHOM;2- KaMUIIPHOU
MOTEPEeH BIIATH: 3- ancopOIUOHHOM
18 | ABTOMAaTHU3MPOBAHHBIH KOHTPOJIb BIAXKHOCTH B 1- unnexca popmyemMocTi
JIUTEHHOM IPOU3BOJICTBE MPOUCXOAUT C YUETOM 2- IPOYHOCTH CMECH;3- PYYHOU MPOOBI
19 | IloBbIcHTH CBIPYIO MPOYHOCTH cMeceii (1-ro poxa) Ha | 1- cMOJBL; 2- TAMHBL; 3- yIIis
OCHOBE  MAaCJISHBIX CBS3YIOIIMX MOXKHO 3a CYET
BBOJIA
20 | daxrop, yuuTHIBaEMBIH Ipu BeIOOpe HeoOxommmoil | 1- remmeparypa pacriasa
ra3onpoHUIAeMOoCTH (pH pa3paboTKe HOBOM CMeCH). | 2- 3epHOBOM COCTaB;3- BIAKHOCTh
21 | T'a30npOHUIIAEMOCTBIO (opMEI B peassHOM | 1- 3€pHOBBIM COCTaBOM cMmecy;2-
MPOU3BOJICTBE YIPABIISIOT: HCKYCCTBEHHOM BEHTHJISILIMEH;3- BIAXKHOCTHIO
cMecH
22 | HUcnprranne Ha OCBIIAEMOCTD OLICHUBACT: 1- npounocts (opMbI; 2- TOBEPXHOCTHYIO
MIPOYHOCTB; 3- COCTaB CMECH
23 | [Ipo4HOCTH B 30HE KOHICHCAIUH MOBHIIIAIOT 1- noHHOTO OOMEHa;2- BJIArOMOTJIAIICHUC
UCIIOJIb3Ysl CBOICTBA IJINH: 3- agcopbuuu
24 | MdakTopbl, NPENATCTBYIOIIUE POHUKHOBEHHIO cTpyeK | 1- mporpeB ¢opmer no T,, (uiaBneHus
MeTajljIa B IIOpbI (POPMBL: MeTaula);2-CTaTUYeCKuil Hamop Mertaya;3-
3€pPHOBOM COCTaB IECKa
25 | dakTopHI, CIIOCOOCTBYIOMNIME MPOHUKHOBEHHIO CTPYeK | 1- cTaTHYecKui Hamop MeTauia;2-3epHOBOH
MeTajlja B IIOpbI (POPMBI: coctaB rmecka;3- mnporpeB ¢opmbel 10 Ty
(TutaBNIEeHUS MeTasIa)
26 | TloBbllieHne CyXOil MPOYHOCTU CTEPIKHEBBIX CMECEH 1- cunaHamu;2-MOBEPXHOCTHO- AKTHBHBIMHU
Ha CMOJIaX MOKHO MOBBICUT 00pabOTKOH cMOJT: BEILECTBAMH; 3-
27 | B cocraB KpacoK HE BXOIUT: 1- cs3yroliee;2- HAIIOJHUTEb;3-KpacuTelb
28 | JlureiiHble KPAaCKH UCIIOIB3YIOT JUIS: 1- n30msIMHU OKMCIIOB METa/Ia 1 (POPMBI;
2-M30JIUMM M YIIPOYHEHUS! TOBEPXHOCTH
(dopmpl;
3-yIIpOYHEHUIO TOBEPXHOCTH (pOpMBI
29 | B moarotoBky 000OpOTHO# CMECH BXOIMT: 1- MarHuTHasI cenapanys;2- CyIka CMECH
3- BBoz 106aBok
30 | Ob6nacte npuMeHEHUST OCHTOHUTOBBIX TJIHH: 1-TOHKOCTECHHBIE YyryHHbIE OTJIUBKH
(maccoBoe p-BO);2- KpYIHBIE
TOJICTOCTEHHBIE YyTyHHBIE
OoTIIMBKHU(cepuitHoe);3- 11 CyXux popm
31 | Obnacth MpUMEHEHHS KAOJIMHUTOBBIX TJINH: 1- TOHKOCTEHHBIE  YYT'YHHBIE  OTJIHMBKH
(MaccoBoe mp-BO);2-IUIs LBETHBIX CILIABOB;3-
JUTS CyXuX GopM
33 | Kakoii MeTo1 OKpacKu CTepiKHEH npeAnodYTuTesbHee. | 1- okyHaHHueM;2-u30upaTenbHblil MyIbBepH3a-

TOPOM; 3-KHUCTBIO




34 | JKugkoe CTEKIO COCTOUT U3 1- Na,O -SiO,-H,0; 2- Al,O5- Na,0O- H,0
3- NaOH- SiOZ'Hzo

35 | B meToxa ocaxkaeHus IOJIOXKEH 3aKOH: 1- Hapcu;2- Crokca;3- HproToHa

IK3aMEeHAIIHOHHBbIE OMJIEeThI

1. Ha3nauenue: Mcnonp3yroTcs s IpoBEACHUS IPOMEKYTOYHOM aTTECTALMH 110
aucuuIuinHe ' TeXHoIornueckoe ooecneueHue u pacu€Thbl TUTEHHBIX MPOLIECCOB"
2. B Guier BKIIIOUEHO J1Ba 3aJaHUSI:
3amanue 1. Borpoc 115 mpoBepKH TEOPETUUECKUX 3HAHUM;
3ananue 2. [IpoBepka HaBBIKOB. [IpakTuecKoe BBINOJIHEHUE
3aganud. 3. KoMmiekT sKk3aMeHalMOHHbIX OUJIETOB BKIOUaeT 25
OMJIETOB.
4. PernaMeHT 3K3ameHa: - Bpemsi Ha HOAIrOTOBKY T€3UCOB OTBETOB - JI0
40 muH - Crioco® KOHTPOJISI: MUCbMEHHBIE OTBETHI.
5. lllkana oneHnBaHMUS:
"OTJAMYHO' "~ €CTU CTYAEHT TITyOOKO ¥ IPOYHO OCBOMJI BECh MaTEPHAIl IPOTPAMMBI
O0Oy4eHMsI, HCUEPIBIBAIOIIE, TOCIEA0BATEIILHO, TPAMOTHO U JIOTUYECKU CTPOMHO €ro
U3JIaraeT, He 3aTPYAHIETCS C OTBETOM MPU U3MEHEHUH 3aJ[aHusl, CBOOOTHO
CIIpaBJISIETCS C 3aJ]a4aMy U MMPAKTHUECKUMU 3aJIJaHUSIMHU, TPABUIILHO 00OCHOBBIBAET
MPUHATHIC PEUICHUS.
"Xopomo''- ecnu CTyeHT TBEPAO 3HACT MPOTPAMMHBIN MaTepHall, TPaMOTHO U 10
CYLIECTBY €r0 U3JIaraeT, He JOMYCKAEeT CYIIECTBEHHbIX HETOYHOCTEW B OTBETE HA
BOIIPOC, BaJceT HEOOXOIUMBIMUA YMEHUSIMU U HaBBIKAMHU MPU BBITOJTHEHUU
MPAKTUYECKUX 3aJaHUM.
"Y10BJIEeTBOPUTEJIBHO' - €CJIU CTYJCHT OCBOUJI TOJILKO OCHOBHOW MaTepuall
IPOrpaMMbl, HO HE 3HAET OTJEIbHBIX TEM, IOMYCKAET HETOYHOCTH, HEJJOCTATOYHO
npaBUJIbHbIE POPMYIUPOBKH, HAPYIIAET MOCIETOBATEILHOCTD U3JI0KEHUS
MPOTPAaMMHOT0 MaTepHrasa U UCIBITHIBAET 3aTPYTHECHHS B BHINOJIHEHUH MPAKTUYECKUX
3a1aHUM.
"HeynoBJiIeTBOPUTEJIBLHO'" - €CJIM CTY/ICHT HE 3HAET 3HAYUTEIbHON YacTu
MPOTrPaAaMMHOTO MaTepHaa, JOMYyCKaeT CephE3HBIC OMMOKH, C OOTBIIUMHU
3aTPYAHECHUSIMU BBITIOJTHSET MPAKTUUECKUE 3a/IaHMUsI.

Kaxxnoe 3aanue 3K3aMeHalMOHHOro OujieTa OLeHUBAeTCs OTAEIbHO. O0Ieit
OIICHKOU SIBJIAETCS CpeAHEE 3HAUEHUE, OKPYTIIEHHOE /10 LIEJI0r0 3HAYECHMUSI.

BapuaHT 3x3aMeHallMOHHOTO OUIeTa

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHM S POCCUVICKOW ®EJIEPAITNA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXIEHWE
BBICHIET'O OBPA3OBAHUA

«MOCKOBCKHU NOJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHWH ITOJINTEX)

®akynbrer Mammnocrpoenus, kapenpa «MuTJIII»
JuctuminHa «TexHomornueckue PAaCUYCThI B ITPOU3BOACTBC IOBCIIUPHBIX I/I3I[CJ'H/II>1»
O6paszosatenbhas nporpamma 29.03.04 TexHoI0THs XyI0KECTBEHHON 00paboTku MaTepuanoB Kypc 3,
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3K3AMEHAIIMOHHBIN BUJIET Nel

1.YoTHeHne cMecel mpeccoBaHueM. 3aBUCUMOCTh TUIOTHOCTH 110 BhICOTE MOTy(hopMbl. Pacuer
HaIOJIHUTENBbHONW paMKH. CriocoObl BEIpaBHUBAHUS IUIOTHOCTH 110 BBICOTE nosryopmel. [Ipenmymectsa,
HEJIOCTATKHU.

2. Yeprex TexHOJIOTUH JUTEeHHON (hopmbl. UTo BKiItouaeT? Ha mpumepe MosiCHUTH COCTaB U
MI0CJIEIOBATEIBHOCTD ONEpaLiii TIPU BHIIIOJHEHUN YepTexka JTUTEHHON (POPMBI C HCIIOTIB30BAHUE IIBETHBIX
KapaHJaueiu.

VYTBepkIeHO Ha 3acenanuu Kadeaps! « » 2024 r., mpoTokon Ne

3aB. kadeapoi

Hepeqem, BOIIPOCOB HA IK3aM€H

1. MuHuUManbHBIC TONIIMHBI CTEHOK, (DAKTOPHI, OMpEAeNsAIre HuX BeauduHbl. Kak ux
ONPENETAIOT.

2. Iopsiok ompeneneHus npuimycka Ha Mmexanndeckyro oopadorky no 'OCT P 53464-2009.

3. Pannycel conpsikenus. @akToOphl, ONPEEISIONINe UX BeTUYUHbI. MeTo bl onpeneneHus. 4.Jlutelinpie

panuycol. DakTOPHI, ONpEENsIONMe UX BEIUYMHBL. B Kakux ciiydasXx OTCYTCTBYIOT
JUTEHHBIE paNyChl HA YEPTEkKE OTIIMBKE.

5. JluteliHble YKIJIOHBI, THUIIBI YKIOHOB, B KakWX Cclydasx ucnoae3yworced. Ilapamerpsl,
OTIpEICNAIOIINE BeTUInHY yKiIoHa. O003HAUYCHHE YKIIOHA HA YEPTEkKE OTIIMBKHU.

6. IleckomyBHBI MeTOn ympodHeHHUs1 cMeced. [IpuHIMIUANbHAs CXeMa IMEeCKOJYBHOW TOJIOBKH.
@DakTOpPBI YIJIOTHAIOLETO BO3IEHCTBHUS.

7. TleckocTpenbHbId croco®  ymuioTHEHUs cMecel. [IpuHIMNUanNbHAs CcXeMma MEeCKOCTPEIbHOM
royioBkH. [IpenmyiiecTBa 1o OTHOIMIEHUIO K TIECKOAYBHOMY.

8 MuHuManbHBIA JauaMeTp JHUTOTO oTBepcTusi. dDakTophl, ompenenstonme ero Benuunny. Kax
onpenenstor?

9.TennoBeie MeTonpl cymku (popm. Mexanusm cymku. Temmeparypa cymku [II'®D. Pexxumbr cymky.

10. KoOHCTpYKIIMOHHAS TEXHOJOTHMYHOCTh JIUTHIX H3Aenuil. YeM pPYyKOBOJICTBYIOTCS TpPH HX
oneHke. [IpuBectu nmpumMepsl.

11. Tleckomer. DaKkTOpPH! YIUIOTHSIOLIErO BO3JAEHCTBUSA Ha CMECh IPHU H3TOTOBIEHUU KPYIHBIX
(b OpMBL.

12. VYmnotHeHune cMmecedl MpeccoBaHWEM. 3aBUCHMOCTh IUIOTHOCTH TO BbICOTE monydopmbl. Pacuer
HanoJHUTEeNbHOW  pamku. CrocoObl  BBIPABHMBAHMS  IUIOTHOCTH IO  BBICOTE  HOTY()OPMBI.
[IpeumyiecTBa, HEAOCTATKHU.

13. VmnorHeHue cmecell BCTpSXHMBAHHWEM. 3aBHUCHUMOCTh IUIOTHOCTH IO BBICOTE MOIY(POPMBIL.
CriocoObI BEIpaBHUBAHUS TUIOTHOCTH 10 BBICOTE MOTy(hopMEl. [IpenmyinecTBa, HETOCTATKY.

14 VIMyIbCHBIN METOJT YIJIOTHEHHS (GopM, pa3BUTHE MeTOoa (YIUIOTHEHHE BO3AYIIHBIM ITOTOKOM).
[IpenmyiiecTBa, HETOCTATKHU.

15. PexomeHpanuu 1o BBIOOPY IOJIOKEHUS OTJIUMBKH B (opMe M  IUIOCKOCTH paszbema.
[TosicHUTH Ha pUMepax

16.®opMoOBKa MO CKEJIETHBIM MoOJeasaM. Ha mpumepe mokaszaTh MOCIEIOBATEIbHOCTh OMNEpaIvu.

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

18. Ompenenenre mapaMeTpoB 3HAKOB CTEpPkKHEH, 3a30poB U ykioHOB 1o ['OCT 3212-92. Pomb
(GUKCATOPOB M OXpaHHBIX YCTPOHCTB. [IpuBecTH mpuMep IS TOPU3OHTAIBHOTO CTEpPXKHS (st
BTYJIKH)

19.YupouHneHue cTepkHEl B HarpeBaemMoil ocHacTke. MeToabl M3rOTOBIEHUS OO0OJOYKOBBIX
CTEPKHEU ¢ UCMOJIb30BAHUEM CYXMX cMmecel. [IpenmyniecTBa, HEIOCTAaTKH.



20. Yupounenue crepkaeir B xonomnoi ocHactke (Cold box amumu process). CocraB cmecH, ee
JKUBy4deCTb. MexaHusMm otTBepxkAcHud. [IpenmymiecTtBa, HeOOCTaTKU. TexXHOJIOrHMYecKas LEnovYKa
mporecca.

21. W3roToBieHME M MOHTaX MOJEJIeH Ha MOJEIbHBIX TJIUTAaX, HWCKIIYAIIIUNA CMEIICHUE
3JIEMEHTOB OTJWBKU MNpH (opMOBKe, MO MpUUYMHE MOHTaxa. Ha mpumepe OTIMBKU «BTYJIKa»
M0Ka3aTh NOCJIEN0BATENBHOCTD onepaiuil. [lonarre Mmactep-mMoaensb.

22. MopenbHO -omovyHasi ocHacTKa. HasHadeHwe Kpyriion u pa3pe3HO BTYJIKH B OMOKAX, KPYIJIOro U
KBa/IPAaTHOTO IITHIPEH Ha MOJIETBHBIX TUIUTaX. [IpuBecTy npuMepsl U MOSICHUTD.

23. PexkomeHIanuu 1O BHIOOPY TOJOXKEHUS OTJIMBKH B (OpME U IIJIOCKOCTH pa3zbeMa.
[Tpumepsr.

24. TexHOIOTHsSI W3TOTOBJIEHHE CTEP)KHEH 10 TEXHOJOTMH  «KOHBEKTHBHOH CYIIKOW» TNpU
M3TOTOBJICHMU Ha MEeCKOayBHOM MaiuHe. CtepkHeBou sAmuK. [paitep. Pacuer BeHT.

25.0opMOBKa BOPOHKM M CTOSIKA B PYYHOM, MEXAHM3UPOBAHHOM U aBTOMATHU3HPOBAHHOM
npou3BoACcTBax. [[pumepsl.

26. OcobeHHOCTH TexHOJOrMM u3rotoBineHus ommBoK w3 XTC mo no bake texnomoruu. IlpuBectu
npumep. IIpenmymectBa, Hemocratku. lloHATHE  <«<OKHMBydecTHM» CMECM W BPEMEHH  «CHATHUSA»
noayQOpMBI, UX B3aUMOJICHCTBHE.

27.Coopka dopm. IlpocraHoBka crtepkHe B (HOpMy W HMX KOHTPOJIb B WHIWBHUIYAIbHOM H
MaccoBOM Ipou3BoAcTBax. CkpeniaeHune noaypopM u Harpyxenue Gopm.

28. OcobeHHOCTH MAIMHHON (POPMOBKH, IIPEUMYIIECTBA I10 OTHOIIEHHUIO K py4HO. [locnenoBareabHOCTD

U3rOTOBJICHUS ()OPMBI MPU BaKYyMHO-IIJICHOYHOM METOJ/I€ YIPOUYHEHHUS, 3a
CYEeT Yero MPOUCXOIUT yIIPOUYHEHUE POPMBI.

29.Cunbl, BO3HUKAIONIME TPH TMPOTHKKE MOJETH W3 JUTeHHON (opmbel. Meponpustus Mo ux
YMEHBUICHUIO.

30. IlpaBwma 3anmuBKu JuTEeHHBIX (opMm. Ponbs TemmepaTypbl 3aiuBKH. THIBI  KOBIIEH.
[IpeumyiecrBa, HemocTaTku. PacueT eMKOCTH KOBILIEH.

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

32. BribuBka nuteiiHbIX GopM. MeToabl ynalieHus OTIMBOK CO CMECBIO U3 OIMOKH. BO3MOMKHBIE CXEMBI.

33. OuHUIIHBIE OINEpalud C OTJIMBKOM. YaleHue JIMTHUKOB, 3a4lCTKa, OYMCTKA MOBEPXHOCTH
OTJIUBKH.





