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1.  Hexau, 3aa1a4u ¥ IVIAaHUPYeMble Pe3yJbTaThl 00y4eHHs 110 AUCHHUIIHHE

Ienvro nuCUMIUIMHBL SBISETCS NPUOOpPETEHHE CTYACHTAMH TEOPETHYECKHUX 3HAHUU O
(GOopMHpPOBAaHNN KAaYeCTBEHHBIX OTJIMBOK, KOTOpPOE MPOMCXOJUT B TMpOIEcCe TEIIOBOTO,
CHJIOBOTO ¥l XUMHUYECKOTO B3aUMO/ICHCTBUS OTJIMBKH U JINTEHHOH (pOPMBI.

3aoaueni TUCUMIUIMHBI SIBISETCS M3Yy4YCHHE TMPOLECCOB, MPOHCXOMAMIUX B (opMme H
MeTaljIle BO BPEMs 3aJMBKH, 3aTBEPJCBAHUS M OXJAKACHUS OTIMBKH. JIMCIMIUIMHA CIIYXKHUT
TEOPETUYECKON OCHOBOM sl pa3pabOTKU TEXHOJIOTMYECKHX IPOLECCOB, M3yYEHHUE KOTOPBIX
IPETyCMOTPEHO B IIPOrpaMMe AUCHHUILIHHBI «Teopust pOpMUPOBAHUS OTIUBKI.

Ilnanupyembie pe3yabTaThl 00y4eHHA

3HATD:

-CBOICTBA MaTepHasoB C LIEIbIO X MPABUIBHOTO BHIOOPA MPHU M3TOTOBICHUH JIUTEHHON (GOPMBEI.
yMeTh:

-IPUMEHSATH TEOPETUUECKNE METO/IbI TP aHAIN3€ IPUYUH Opaka IpU UCIOJIb30BaHUN BEIOPaHHbBIX
MaTepHaoB.

BJIAJeTh:

-[IepeI0BbIMU METOIAMU pa3pabOTKU TEXHOJIOIMUECKUX MPOIIECCOB IIPU UCIIOJIb30BAHNUN
ONTUMAaJIbHBIX MAaTEPUAJIOB JUIsl U3TOTOBJICHUS KAYECTBEHHBIX OTIMBOK.

OO6yuenue no auctuiuinHe « Teopus GopMUpPOBaHUS OTIUBKW» HAIIPABJICHO Ha
dbopmMupoBaHre y 00yJaromMXCcs CICTYIOMNUX KOMIICTEHITUN:

Koa u HauMeHoBaHHe KOMITETEHIIMH NHaukaTopbl J0CTHKEHUST KOMIIeTEeHINH

I1K-3 Cnocob6en k coctaBieHuio u BHecenuto | MIIK 3.1. Ilpumensier 3HaHHUA 1O COCTAaBICHHIO
HU3MCHEHUI B TEXHUYECKYIO JOKYMEHTAIMIO B | ¥ BHECCHHIO  M3MEHCHHMl B TEXHHYCCKYIO

CBA3U KOPPEKTUPOBKOM TEXHOJIOTMYECKUX JIOKYMEHTALMIO B CBA3H  KOPPEKTHPOBKOH

IIPOLIECCOB M PEKIMOB IIPOU3BOACTBA TEXHOJIOTHUECKUX  IIPOLECCOB U PEXUMOB

XYI[O)KeCTBeHHO'HpOMI)HHJ'IeHHI)IX O6T)CKTOB MMPOU3BOJACTBA XYIOXKCCTBCHHO-IIPOMBIIIIICHHBIX
00BEKTOB;

HIIK 3.2. Bnageet HaBBIKAMH IO COCTABICHUIO
Y BHECEHHIO U3MEHECHUH B TEXHHUECKYIO
JIOKYMEHTAIIHUIO B CBSI3U KOPPEKTHPOBKOMH
TEXHOJIOTHYECKHUX TIPOIECCOB U PEKMMOB
HpOI/I3B0)ICTBa Xy)IO)KeCTBeHHO'HpOMBIHIHeHHBIX
00BEKTOB.

2. MecTOo TMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnuna «Teopust ¢opmupoBanusi OoTaUBKH» OTHOcUTCA K BJIOKy 1, Kk 31meKTUBHBIM
IMCIUIUIMHAM 9acTH, (OPMHUPYEMOW y4YaCTHHKaMH OOpa30BaTENbHBIX OTHOIIEHWH IPOrpamMMbl
OakanaBpuara.

«Teopust popMUpOBaHUS OTIMBKIY B3aMMOCBSI3aHA JIOTHYECKH U COJIEPKATEITHHO-METOINICCKA
CO CIIEAYIOIMIMMHU AUCHUITUHAMHU U nipakThkamu OOIT:

- CAIIP ans nHXEHEepHOro aHajIn3a U MPOU3BOJCTBA XY105KECTBEHHO-TIPOMBIIIIEHHBIX
00BEKTOB;

- TexHosorus MmiIaBKH JUTEHHBIX CIIABOB U MEYH IIEXOB XYAOXKCCTBCHHOI'O JIUTHA

3. CTpyKTypa U cofep:KaHue TUCUUILIHHBI

OO0mast TpyI0eMKOCTh TUCIUILUIMHBI COCTaBIIsIeT 4 3aueTHbIe eUHULBI, 144 akageMuyecKux daca (U3
HUX 54 — camocTosTenbHas paboTa CTy/IEHTOB).



3.1 Buabl yueOHO# padoThl U TPYA0EMKOCTh
(mo popmam oOyueHus)

3.1.1.0ynas hopma o0ydeHus

Ne B G101 DAG KounuecTBO CeMecTpbl

u/n U/ y4eOHOH padoThl 4ACOB 5 3

1 AyAUTOpPHBIE 3aHATHS 90 54 36
B Tom umncne:

1.1 | Jlekuun 54 36 18

1.2 | IlpakTuueckue 3aHATHS 36 18 18

2 CamocrosiTejibHas padora 54 36 18
B Tom uucrne:

2.1 | IloaroToBka K MpakTHYECKUM 54 36 18
3aHATHAM

3 IIpomexyTouHas aTTecTanus
3auet/nud.3auer/sK3aMeH 3a4eTr 3a4er

Hroro 144 90 54

3.2 TemaTuyeckuii MJIaH U3yYeHHUS TUCHUNIUHBI
(mo dopmam oOyueHus)
Temarnueckuil 11aH U3y4eHUs JUCLMILIMHBI [IPEICTaBIeH B priokeHuu Ne 1 k qanHOM paboueit
IIpOrpaMMe AMCLUILINH.

3.3 Conaepxkanue TMCHUTLIAHBI

Pa3nea 1. Tema 1. @opmupoBaHue KPUCTAIUIMUECKOTO MAKPOCTPOEHUS OTIUBKH.

Tema 2. OcHOBHBIE TIPEICTABIICHUS OOIIEH TEOPUH KPUCTAILTA3AIIH.

Tema 3. XapakTepHUCTUKH KPUCTAIUUIMYECKOTO MAKPOCTPOEHUS.

Pa3nea 2. Tema 1. Xapaxtepuctuku yciaoBuil muThs. [leperpes paciiaBa npu IUIaBKe.
Tema 2. Temnepatypa paciuiasa, 3anuBaeMoro B ¢opM Pexxumbl 1uiaBku u 3auBku. Tema 3.
Bueneunast o6paboTka pacriiasa.

Tema 4. TeruiomacconepeHoOC B OTJIMBKE, HEMETAIUTMUECKONW U METAIIIMUecKoi hopmax,
3aMoJIHEHNE JIUTEHHON (OPMBI pacIjIaBOM.

Paspnen 3. Tema 1. KOHCTpYKIIMM JINTHUKOBBIX CUCTEM.

SIBJICHUS, IPOUCXO/ASIIIME TIPU 3aJIMBKE MeTaiia B GopMmy.

Tema 2. Harpy3ka Ha nuTelinyto (GopMy U CTEp>KHHU.

Pa3nen 4. Tema 1. O6pazoBanue cyxoil KOPKU B ChIpo (hopMe U CBSI3aHHBIE C HEH MOCIeICTBUS.
Tema 2. OGpa3oBaHue ra30BbIX PAKOBHUH B OTJIMBKAX.

Tema 3. I[Iporeccel, npoxoasiue B OTIUBKE MPU 3aTBEPJCBAHUN U OXJIAXKICHUH.

Tema 4. Ycaaka criiaBoB ¥ OTJIMBOK M METO/IbI MOJY4YEHHSI TOUHBIX U IUIOTHBIX OTJIMBOK.
Tema 5. Hanpsokenus, TpeluHsl U Ae@opMaliu B OTJIMBKaX.

Pa3nea 5. Tema 1. @opmupoBaHre TOUHOCTH OTIUBOK.

3.4 TemaTuka ceMUHAPCKUX/IPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHI

3.4.1.IlpakTrueckue 3aHATUS
3.4.1.1. IIpakTrueckas padota 1. Pacuer BpeMeHH OXJaXICHUS OTIMBKH JOTEMIEpPATypbl BHIOMBKHU.
3.4.1.2. Tlpaktuueckas pabora 2. PacueT BpeMeHHM OXJaXICHHS OTJIMBKA Ha BO3AYyXE JO
temmeparypsr 50°C



3.4.1.3. Tlpaktuueckas padota 3. Onpenenenue >ppekTuBHOrO KOdIQPUIIMEHTA TETUIOAKKYMYIISIIUN
CBIPOI TUTEHHOM (POPMBI

3.4.1.4. Tpaktuueckas padota 4. Bugeodrism HCCJICIOBAHNE TMMHE30METPUUECKOTO JABJICHHUS B
CTOSIKE OT THJIPABIMYECKOTO COMPOTUBICHUS IMTHUKOBOW CHCTEMBI

3.4.1.5. IlpakTrueckas padora 5. Pacyer cyxaronuxcst TMTHUKOBBIX cucteM o TOTJI

3.4.1.6. Ilpaktuueckas pabora 6. Meronuka pacyera JUTHUKOBBIX CHCTEM 0e301oYHOM
(GOpPMOBKHM € BEpTHUKAJIBHOM TIOCKOCTHIO pazbema. (JICA)
3.4.1.7. llpaktnueckas pabota 7. Pacuer rpy3a s JIUTEHHOU (bopmbI Ha  IpuMepe

OTJIUBKU «TUJIb3a IIUJIUHIPOBY»
3.4.1.8. IlpakTnyeckas padora 8. PacueT nuHEHHON yCaJKU OTJIMBOK M3 YYT'yHA M YIJIEPOAUCTON CTAN
npu authe B [1I'C Ha OBM

3.4.1.9. lpaktnyeckast padota 9. KOHTpOIb mapTHUH OTIMBOK IS OTIPEEICHUS

KJIACCOB Pa3MepHON TOYHOCTH U MacChl

3.4.1.10. Ipaxruueckas padora 10. Onpenenenne ¢akTHIECKOroKiaacca

TOYHOCTH Pa3MEPOB U MAacChl OTIMBOK

3.4.1.11. TIpakruueckas padota 11. Pacuer HeogHOpOIHOCTH JICCTBUTEIIBHOMN

JUHEWHOW  YCaJKMKPYITHBIX u MEJIKHXOTIMBOK B TIECYaHbBIX (hopMax.
3.4.1.12 Tpaxruueckas padota 12. Jlomycku ¢popmbl U pacroIoKeHHUs
KOpOOJIeHH .

3.5 TemaTuka KypcoBbIX NPOEKTOB (KypPCOBBIX padoT)
KypcoBoii mpoeKT He MperycMOTPEH YUeOHBIM IIJIaHOM.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecriedyeHue

4.1 HopmatuBHble 10KyMeHTbI U [OCThbI

1. TOCT P 53464-2009 OTIUBKY U3 METAIJIOB U CILIABOB

4.2 OcHOBHas JIUTEpPaTypa
1. Yepuwimos, E. A. Teopernuyeckre OCHOBBI JMTEHHOIO MPOM3BOJCTBA. Teopus (hopMupoBaHHs
otnuBkH : yueOHuKk / E. A. Uepnsbimos, A. U. EBcturueeB. — MockBa : Mammnoctpoenue, 2015. —
480 c. — ISBN 978-5-94275-757-1. — TekcT : 31neKTpoHHbIH // JIaHb : 3JI€KTPOHHO-OMONIMOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/63253

4.3 JlonoJiHUTe/ILHASA JIUTEPATYypa

1. OcHoBbI Teopun GopMupoBanus OTIUBKY : yuebHOE ocobue / T. P. Funpmanmuna, B. H. BapaHos,
B. I'. babkun, A. M. Cunnukus. — Kpacnospck : COY, 2014. — 148 c. — ISBN 978-5-7638-2965-
5. — TekcT : anexTpoHHsli // JlaHb : 31exkTpoHHO-01OIMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/64573

4.4  JaekTpoHHBbIE 00pa3oBaTe/IbHbIE PECYPCHI
B nponecce MU3ydCHHUA AOUCHUIUIMHBI BO3MOXHO MNPUMCHCHHC IUCTAHIHUOHHBIX O6p3.30BaTeHBHBIX
Texuonoruii B cucreme LMS Mocmonurexa.
Jlnst u3ydeHust TUCHMIUIMHBI peKoMeHayercs: ucnoibzoBath JOP: «Teopust popMupoBaHUS OTIUBKU
Astop: [Tonomapes A.A.
CchUIKH:
https://online.mospolytech.ru/course/view.php?id=6076

4.5 JluneH3uoHHOe W CBOOOJHO pacHpocTpaHseMoe TMPOrpaMMHOe
odecmeueHue

Ne HaumenoBanue | Pazpa6oruyux I1O JocTynmHocTh Ccbuika Ha Equnblii peectp



https://e.lanbook.com/book/63253
https://e.lanbook.com/book/64573
https://online.mospolytech.ru/course/view.php?id=6076%20

(mpaBooOJiagaTen | (JIMUEH3UOHHOE, POCCHICKHUX MPOrpaMMm JJist
b) cB00OTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHsieMo
e)
Astra Linux | OOO JIuiieH3MOHHOE https://reestr.digital.gov.ru/rees
Common Edition | "PYCBUTEX- tr/305783/?sphrase_id=954036
ACTPA"
MoiiOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/rees
OBJIAYHBIE tr/301558/?sphrase_id=943375
TEXHOJIOT "
NI Multisim [ OOO "HOBBGIE JlnneHnsnonnoe
10.0. OBJIAYHBIE
TEXHOJIOI'A
4.6 CoBpeMeHHBbIE npogdeccuoHaIbLHbIE 0a3bl JAHHBIX

HHGOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

Ilepeuennb pecypcoB cetu UHTepHET, JOCTYNHBIX AJI5l 0CBOEHUS TUCUMILINHBI:

HaumenoBanue

Ccblika Ha pecypc

HJoctynHocTh

NuadopMmanmoHHO-CIIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.com/

HocTtynHa B ceTn
WntepHer 6e3

00pa3oBaTeNbHBIX CTAaH/IAPTOB
BbICILIEr0 00pa3oBaHUs

OTpaHUYECHUN
Wupopmannonusie pecypebl CeTu ,
Koncysbrantlloc http://consultant.ru JlocTymHO
ITopran ®enepanbHbIX
FOCYAAPCTBEHHBIX http://www.fgosvo.ru HoctymHO

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JlocTynHa B ceTH
Wurepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop.ru/ | JoctymHa B cetn

Wurepuer 6e3

OTpaHUYECHUN
IIpodeccnonanbHbie 6a3bI JAHHBIX
baza naHHbIX HaydHOU http://www.elibrary.ru HoctymnHo
3JICKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com JloctymHo



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/

MoJIMTeMaTHIeCcKast pedepaTuBHO-
oubmmorpaduaeckas u
HAyKOMETPHYECKast
(bubmmomeTpuueckas) 6a3a TaHHBIX

5. MaTtepuajbHO-TeXHHUYECKOE 00ecredeHne

Komnbrorepnsiit knacc aBl511 mo3BossieT rpymme CTYAEHTOB BBINOIHATH TPEXMEPHOE
MOJICIIMPOBAaHUE JUTEHHOro Kycra B rpaduueckoil cpene mporpammel «T- FLEX CAD» u
npoBoauTh pacuérsl B mporpamme: CKM JIIT «ITomuron Codry»

Y4eOH0-1a00paTOPHBINA MPAKTUKYM KOMIBIOTEPHOTO MPOESKTUPOBAHUS TEXHOIOTUYECKOTO
nporecca usrotoneHuss OTMBOK «TOTJI-2A» (paszpabotunku 3A0 Jlutadopm -MITY
«MAMM» BKJIIOYAIOLIMNA: pacyeT TOYHOCTHBIX MMapaMeTpoB, TONYyckoB U npuiyckos 1no 'OCT P
53464-2009 (paspaborunk MITY «MAMMWM»); nureitnbix yrimonoB mo ['OCT P 53465-
2009(pazpadotunk MI'TY «MAMM»). Pacuer nudepeHnrpoBanHON TMHEHHON yCAAKH OTIUBOK
U3 4YyryHa M YIJepOAMCTON CTanM, HM3TOTOBJIEHHBIX MO METAJUIMYECKON OCHACTKE, OIIeHKa
MIPOJIMBAEMOCTH OTBEPCTUM, MHMHHUMAJIbHBIX TOJIIMH CTEHOK, (OPMHUPOBAHHSA BHYTPEHHHUX
MOBEpXHOCTEH OOJBaHAMM, pacyeT MapaMeTpPOB 3HAKOBBIX YacTed CTEpIKHEH, 3a30pOB MEXIy
3HaKaMHu ¥ POPMOH, MapaMeTpOB OXPaHHBIX YCTPOUCTB B (hOpME; pacueT JTUTHUKOBBIX CHCTEM IS
YYT'YHHBIX OTJIUBOK;

Monemupytomuii naker «Ilomuron Codrt», no3sossromuii MoenupoBath B popmare 3D
MIPOLIECCHI 3aMBKU KyCTa OTJIMBOK B (hopMe, 3aTBEpJeBaHUS, OXJIAXK/ICHUS OTJIMBOK HOMPEICNATh
BO3MOYKHBIE BHYTPEHHHE JIe(EKTHI yCaIOUHOTO XapaKTepa B MPOSKTUPYEMOI OTIHBKE.

Howmep O06opynoBanue
ayJUTOPUHN
aB2110 TexHonornueckass OCHaCTKa AJis1 U3TOTOBJICHUS 0€30TO0YHON (OPMBI,

BKJIIOYAIOIAsi KOHMYECKYIO OMOKY, HMIMHIPUUYECKUN CTEPIKEHD,
HAIOJHUTENbHYIO paMKy. [ledus JUis MPUroTOBIICHUS paciiaBa uyryHa, Al-
CILIaBa.

as2110 JIaGopaTopHBIif cMecUTeNb — KaTKOBBIM JUIs IPUTOTOBICHUS (HOPMOBOYHOM
CMECH, OTIOKH, MOJI€IbHAsI IIJTUTA C MOJIENbIO B BUJIE TUIUTHI, TOTEHLIUOMETP,
XpoMemb-aIOMeINBable TEPMOIIApHI.

aB2110 25 1WT., TOTOBBIX OTIAMBOK M=05KT, IITaHT€HIUPKYJIb, [ITyOHHOMED
Pa3merounas nmra, BeCHI.

aB2110 [Taker npuxnagueix nporpamm TOTIL.

as2110 MeTtonuka pacueTa rpy3a, METOAMKA pacyeTa JUTHUKOBBIX CUCTEM O€30MOYHOM

dopmoBku (tuna DISA) . Meronuka pacyera BpeMEH OXJaKICHHUS OTIMBKH B
dbopMe 10 TeMIepaTypbl BHIOMBKH ¥ OXJIAXJICHUS OTIUBKH IOCJIE BBHIOWBKHU JIO
TEMIIEPATYPHI 50°C

6. MeToauueckne peKoMeHaaluN

6.1 MeToauueckue peKOMeHAAIUH ISl TIPenoaaBaTesisi M0 OPraHu3aun
o0yueHust

6.1.1. IlpenonaBarens OpraHu3yeT MpenojiaBaHue AMCIUILTUHBI B COOTBETCTBUU C TPEOOBaHUSIMU
"[Tonoxxenuss 00 opraHu3amuu 00pPa30BATEIBHOIO TIPOIlecCa B MOCKOBCKOM  TOJUTEXHUYECKOM

YHHUBEPCHUTETE U ero puinanax", yrBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBoM 3aHATHH mperiofaBaTelb JTOBOIUT 10 CBEICHUS CTYICHTOB cojaepkaHue pabodeit

nporpammsbl aucuumuivisl (PTI/1) u npegocraBiiser BO3MOKHOCTh 03HAKOMIIEHHUS C POTPaMMOiA.



6.1.3. [IpenogaBaTenb 0COOEHHO 0OpaIaeT BHUMAaHKUE CTYACHTOB Ha:

- BUABI U (pOpPMBI IIPOBEACHUS 3aHATUN MO AMCLUUIUIMHE, BKJIIOYAs MOPAIOK MPOBEACHUS 3aHATUH C
MPUMEHEHUEM TEXHOJOTUN TUCTAHIIMOHHOTO OOy4YeHHUS M CHCTEMbl TUCTAHIIMOHHOTO OOyuYeHUs
yauBepcutera (CO mocnonurexa);

- BUJbI, COJIEP)KAHUE U TOPSAAOK IMPOBEICHUS TEKYILEro KOHTPOJISl YCIEBAEMOCTH B COOTBETCTBUU C
(OHIOM OLIEHOYHBIX CPEJICTB;

- (dopmy, comepkaHME U TOPSAOK MPOBEACHHS] MPOMEKYTOUHOM aTTeCTallud B COOTBETCTBHH C
(OHIOM OLIEHOYHBIX CPEACTB, IpeaycMoTpenHsM PIT/L.

6.1.4. JloBoauT 110 CBEACHUS CTYACHTOB IpadUK BBHIMOIHEHHs] Y4eOHBIX paboT, MpPeayCMOTPEHHBIX
PIIA.

6.1.5. HeoOxomumMo ¢ camMoro Hayajga 3aHATUH PEKOMEHIOBAaTh CTYACHTAaM OCHOBHYIO U
JIOTIOJTHUTENBHYIO JTUTEPATYPy U yKa3aTh MyTH JOCTYIA K HEH.

6.1.6. B Hauane uiu B KOHIIE CEMECTpa JaTh CIIUCOK BOIIPOCOB JJIs MOATOTOBKH K IPOMEXKYTOUHOU
arrecraiuu (dK3aMeHy UM 3a4ETy).

6.1.7. Pexomenayercsi akt o3HakomieHus cryneHToB ¢ PIIJl u rpaduxom paboThl NHCHEMEHHO
3aUKCUPOBAThH MOMUCKHIO CTYJEHTA B TUCTE 0O3HAKOMIIeHHs ¢ conepkanue PIT/I.

6.1.8. [IpenonaBatenyu, BemylmIMil JEKIUOHHBIE | MPAKTHYECKUE 3aHATHUS, TOJDKHBI COTIACOBBIBATH
TEMaTUYEeCKHM TJIaH MPAKTHUYECKUX 3aHSATHH, HCIOJIb30BaTh EIUHYIO CHUCTEeMYy O0O3HauYeHUH,
TEPMUHOB, OCHOBHBIX MOHATHI TUCIUITIIMHEI.

6.1.10. IlenecoobpazHo B X0/1e 3alUTHl MPAKTHYECKHUX PA0OT 337aBaTh BHICTYNAIOIIUM U ayIUTOPUU
JOTIOJTHUTEIbHBIE W YTOYHSIONIME BOMPOCHI C IIENBI0 BBISICHEHUS HX MO3HMIMHA 10 CYIIECTBY
o0cyKIaeMbIX MpodIeM.

Bo3M0KHO npoBesieHre 3aHATHI U aTTEeCTaluii B JUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM CHCTEMBI
nuctaHuuoHHoro oOyueHusi yHuBepcutera (CJO-LMS). Tlopsgok mpoBeneHuss paboT B
IMCTAaHIIMOHHOM (popMaTe ycTaHaBIMBACTCS OTICIBHBIMU PACTIOPSIKEHUSIMH IIPOPEKTOpa Mo y4eOHOH
paboTe u/uiu HeHTPOM Y4eOHO-METOAUYECKON pabOTHI.

6.2 MeToauyeckue yKa3aHus /151 00y4arOMXCH MO0 OCBOECHHUIO
AUCIHUNIMHBI

CamoctosaTenbHass paboTa  CTyIEHTOB JOJKHa  00OeCredyuTh  BBIPAOOTKY  HAaBBIKOB
CaMOCTOSITENTFHO TBOPYECKOTO MOJX0/a K PEIICHUIO 3aJ]1a4, HAPABICHHBIX HA 3aKPEIUICHUE 3HAHHA,
MOJIYYEHHBIX MIPU ayIUTOPHBIX 3aHATHUSX.

3aaun caMOCTOSITEIbHONW PabOTHI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yu4eOHOM pabOTHI;

- OCBOCHHE COJICPIKAHUS TUCITUTLIAHBI,

- yriayOieHue coiep>kKaHusi U OCO3HaHWE OCHOBHBIX MOHATHUN JUCIUILTUHBL

- UCTIOJIB30BaHNE MaTepraia, COOPAaHHOTO H MOJYYCHHOTO B XOJI€ CAMOCTOSITEIHHBIX 3aHSATHH
st 3¢ (HEKTUBHON MOATOTOBKHU K 3aUeTy.

Bupl BHEayAUTOPHOM CaMOCTOSITETLHOM pabOThI:

- CaMOCTOSITEIPHOE U3YUEHUE OTJEIBbHBIX TEM JUCHIUTIIHHBL;

- MOATOTOBKA K JICKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K MPAKTUYECKUM paboTaM;

- IOATOTOBKA K KOHTPOJBHBIM paboTaM.

Jlns1 BBITIOJTHEHUS JTIOOOTO BHJIa CAMOCTOSATEIBLHON PabOTHl HEOOXOAMMO TPOUTH CIICTYIOIITHE
STarbL:

- OTIpeJIeIICHUE TIETTH CaMOCTOSTEIBHOM paboTHI;

- KOHKpEeTHU3allus T03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIeHKa TOTOBHOCTH K CAMOCTOSITEIILHON padoTe;

- BBIOOD aJIEKBaTHOTO CII0Cc00a JEMCTBHS, BEIYIET0 K PEIICHUIO 3a/1a4H;

- INTAaHUPOBaHUE PAOOTHI (CAMOCTOSITEIIBHON MUJTH C TIOMOIIIBIO MPEIOIaBaTelisi) HaJl 3a/IaHUEM;

- OCYIIECTBJICHHE B IMPOILECCE BHIMOTHEHUS CaMOCTOSTENILHOW paboThl CaMOKOHTPOJIS
(TpOMEXYTOYHOTO ¥ KOHEYHOTO0) PE3YIHTATOB paOOThI U KOPPEKTUPOBKA BHITIOJIHEHHS paOOTHI;

- pepaexcust.



Paznen 7 PILJ - ®OH/JL
OIEHOYHBLIX CPEJICTB

no ANCHUIIJIMHE
«Teopusi popMupoBaHUS OTIUBKH»

Hanpasnenue noarotoBku
29.03.04.«TexHoyorusi Xy/J10:KeCTBEHHOI 00padOTKH MaTepUAJIOB)
O6pazoBarenbHast mporpamma (podUTs TOrOTOBKH )
«Pa3pabdoTka ¥ NpOM3BOACTBO M3/1€JIHIl MPOMBIILIEHHOT0 TU3aHHA»

1. ®oH/1 O1IEHOYHBIX CPEICTB

B pesynbrate OCBOEHUS AMCUMIUIMHBI (MOIyJsi) y oOydaromuxcs (GopMUpYOTCs
CIIEYIOINE KOMIIETEHIIMN M JIOJDKHBI OBITH JTOCTUTHYTHI CIEAYIONIUE Pe3yIbTaThl 00y4eHUS
Kak 3Tar (OpMUPOBAHUS COOTBETCTBYIOIIMX KOMIIETCHIIHIA:

B pesyabTare

K 0CBOEHHS
comneremuen | O0PEomaTensioit | R e e
NPOrpamMMel
odyuarouuiics
J0JIKeH 00/1a1aTh
TK-3 CrI0coBeH K COCTARICHIIO MIIK 3.1. Ilpumenser 3HAHHUA IO COCTaBICHHUIO H

¥ BHECEHUIO M3MEHEHUH B
TEXHUYECKYIO
JIOKYMEHTAIMIO B CBSI3U
KOPPEKTUPOBKOU
TEXHOJIOTHYECKUX
MIPOLIECCOB U PEKUMOB
MPOU3BOACTBA
XYJI0)KECTBEHHO-
MIPOMBIIIIICHHBIX 00BEKTOB

BHCCCHHUIO I/I3MCHCHHI>'I B TCXHI/I‘-ICCKYIO [IOKYMCHTaHI/IIO B
CBSI3U KOPPEKTHPOBKOM TEXHOJOTHYECKUX MPOIECCOB U
[PEXKUMOB MTPOU3BOJICTBA XY10’KECTBEHHO-TIPOMBINUICHHBIX
00BEKTOB;

MIIK 3.2. BnageeT HaBbIKaMU 110 COCTABIIEHUIO U
BHCCCHHUIO I/ISMeHeHI/Iﬁ B TeXHI/I‘IeCKYIO ,Z[OKYMCHTaHI/IIO
B CBSI3U KOPPEKTUPOBKOHN TEXHOJIOTHMUECKUX MTPOIIECCOB
M pE)KUMOB MTPOU3BOJICTBA XYI0KECTBEHHO-
TPOMBIIIJICHHBIX 00 BEKTOB.

7.1 MeToabl KOHTPOJISI U OLIEHNBAHUS Pe3YJIbTATOB 00yUeHUSA
OueHoYHbIE CpPeaCcTBA VISl TEKYLIEro KOHTPOJISI YCIEeBAEMOCTH, NMIPOMEKYTOYHOM
aTTeCcTAlMM 110 HTOraM OCBOEHHUSI TUCIIUILIMHBI.

B mporiecce oOydeHust B TeueHHE ceMecTpa MCTIOIb3YIOTCS OIEHOYHBIE CPE/ICTBA TEKYIIETO KOHTPOJIS
YCHICBACMOCTU U IMPOMEKYTOUHBIX aTTCCTaHHﬁ. HpI/IMeHHIOTC}I CJICAyrOIue OUCHOYHBIC CPCACTBA:
TECT, 3alMTa MPAKTUYECKUX padboT, 3a4erT.

HaumenoBanue IIpencrasnenue
Ne OIIEHOYHOTO Kpartkas xapakrepuctuka OIICHOYHOT'O CPEJICTBA B
oC cpesicTBa OLIEHOYHOTO ®OC
CpecTBa
Cpenctso IIPOBEPKU MEHUI
1 Pabouas teTpaap HpI/If/IeHHTL o zeHHF; o 3HaHI§II}I . «TexHomoruueckas
(P/T) P y npopaboTtka» Nel,Ne2, No3

pelIeHHs 3aad OIpPENeJIeHHOro THUIMa
10 TeME WM pa3femny
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Cucrema CTaHJaPTU3UPOBAHHBIX
Tect 3aJaHui, MO3BOJISIIONIAs
(T) aBTOMATU3UPO
BaTh MPOLEAYPY H3MEpPEHUS YpPOBHSA
3HAHWN H

yMEHU 00y4Jaromerocs.

DoHI TeCTOBBIX 3a7aHUN

Ornenka CIIOCOOHOCTH CTYyZACHTA
[IpakTuueckue MIPUMEHUTH MOJIyYCHHBIE  paHee
pa6ortsi (ITP) 3HaHUs JUIS NPOBEACHUE AHAIN3A,
OTIBITA, YKCIIEPUMEHTA U BBITIOJHCHUS

[lepeuenp  mpakTHYECKHX
paboT M MX OCHAIIEHHE,
nporokou I1P. 3amura.

Jlnasior mpernoaaBarensi co CTYACHTOM,
MTUCHbMEHHO 1[eJIb KOTOPOTO — CHCTEMAaTH3alus M
(3 -3au4er) YTOUHEHHE  HMEIOIINXCS y
CTyJCHTa 3HaHWH, ero
WHIMBUTYaTbHBIX BO3MOXKHOCTEH,
YMEHUSI

Kommiekt 6uneros mis
3auera

7.2 Illkana u KpUTEepUN OLEHUBAHNUS Pe3yJIbTATOB 00yUYeHUsI
DopmMa NPOMEKYTOYHOU aTTECTALMM B CEALMOM ceMecTpe: 3a4erT.

[Ipomexxyrounasi arrectanmus oOydarommxcsi B (QopMe 3adera MPOBOIUTCS II0
pe3yNbTaTaM BBIMOJIHEHHS BCEX BUIOB yueOHOM pabOThI, MPEAYCMOTPEHHBIX YUYEOHBIM IIIAHOM
0 JaHHOW juciuiuiMHe. [Ipm 3TOM  y4MTBIBAIOTCA pE3ynbTaThl TEKYILIErO0 KOHTPOJIS
ycrmeBaeMOCTH B TeueHue cemectpa. OIlleHKa CTENEHU JOCTHXKEHUS OO0yYarolIMMHUCS
IUIAHUPYEMBIX  PE3yJbTaTOB  OOy4eHMs] 1O  JUCHUIUIMHE  (MOIYJI0)  IPOBOAUTCS
npernoaaBaTeneM, BeAYIIUM 3aHATUS 110 JUCHUILTHHE (MOIYJII0) METOIOM 3KCIEPTHOM OLIEHKH.
[To mToram NpoMeXyTOYHOM aTTecTaluu MO JUCHMILIMHE (MOJYJIO) BBICTABISETCS OLEHKA
«3a4YTCHO» WM «HE 3a4TEHOM.

PesynpraThl mpOXO0KJIEHHS TecTa IO JUCLHUILIMHE YYWUTBIBAIOTCS IPU IPOBEICHUH
IIPOMEKYTOUYHOM aTTECTalMH 110 TUCIHILINHE.

Ixana

OlLlCHUBAHUS Onucanmne

BrinonHeHs! Bce BUbl yueOHOM paboThl, MpeayCMOTPEHHbIE YYEOHBIM
mi1aHoM. CTyAeHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHMH,
HaBBIKOB, OINEPUPYET MPHOOPETEHHBIMM 3HAHUSMH, YMEHUSIMH,
HaBbIKaMH, IPUMEHSET UX B CUTYallUsIX MOBBIIICHHOMN CII0XHOCTH. [Ipn
5TOM MOTYT OBbITh JAOMYIIEHb HE3HAYUTENbHbIE OIIMOKH, HETOUYHOCTH,
3aTPyAHEHUS] TPU AHAIUTUYECKHUX OIEepalusiX, MEPEeHOCe 3HAHWM H
YMEHUH Ha HOBBIE, HECTAHJAPTHBIEC CUTYALIUH.

3autreHo

He BeimonHen oauH wuiau  Oonee  BUAOB  y4eOHOW  paloThI,
MPEeIYyCMOTPEHHBIX y4eOHBIM TUIaHOM. CTyIEHT Je€MOHCTPUpPYET
HEMOJHOE COOTBETCTBME 3HAHHWM, YMEHHH, HaBBIKOB, JOIYCKAIOTCS
3HAYUTENbHBIC OINMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHWH, yYMEHUH,
HaBBIKOB IO psAy MoOKas3aTesel, CTYJIEHT HCIBITHIBAET 3HAYUTENbHBIC
3aTpyJHEHUS TPH ONCPUPOBAHUHM 3HAHMAMH W YMEHHUSMH TPH HX
MEPEHOCE HAa HOBBIE CUTYAIUH.

He 3auteno
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@®opMa NpoOMeKYTOUHOI aTTeCTAIMU HA BOCbLMOM ceMecTpe: 3a4eT.

[Ipomexxyrounas arrectauus oOydaromuxcs B (opMe 3adera MPOBOJUTCA IO
pe3ysbTaTaM BBITOJHEHHS BCEX BUIOB yueOHOM paboThl, MPEAyCMOTPEHHBIX YYEOHBIM IJIAHOM
0 JaHHOW jaucuuiuivHe. lIpm 3TOM  yuyuTBIBAalOTCA pPE3yabTaThl TEKYIIETO KOHTPOJIA
yCIIeBaeMOCTH B TedyeHue cemectpa. OLEHKAa CTENEeHHW JOCTHXKEHUS O00y4JaromyuMUcs
IUIAHUPYEMBIX ~ pEe3yJbTaTOB  OOy4YeHHs MO  JUCHMILIMHE  (MOAYJI0)  NPOBOAUTCS
npenoaaBaTesieM, BEAYLUIUM 3aHATHS 110 AUCUUIIMHE (MOAYIII0) METOJOM IKCIEPTHOMN OLIEHKH.
[To utoram HmpoOMEXyTOYHOH aTTecTalMy MO JUCLUIUIMHE (MOAYIIO) BBICTABISIETCS OLIEHKA
«3aUTEHO» WU «HE 3aYTECHOM.

HIxana

OlleHHUBAHUS Onucanue

BoinonHeHs! Bce BUABI y4eOHOU pabOThl, IPEyCMOTPEHHbIE YUEOHBIM
m1aHoM. CTyAE€HT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHMI,
HaBbIKOB, OIEPUPYET MPUOOPETECHHBIMU 3HAHUAMHU, YMEHMSIMH,
HaBBIKAMH, IPUMEHSET UX B CUTYalUsAX MOBBIIIEHHON CI0XKHOCTU. [Ipu
9TOM MOTYT OBbITh JONYILIEHbl HE3HAYUTEIbHbIE OIINOKH, HETOYHOCTH,
3aTPy[AHEHUS IpU AHAJUTHYECKUX OINepalusaX, [EepeHOoce 3HAHUM U
YMEHMI Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU.

3aureHo

He BemomHen oamH wnnm  Oonmee BUAOB  y4eOHOW  paloOTHI,
MPEeIyCMOTPEHHBIX  y4eOHbIM minaHoM. CTyAeHT JeMOHCTPHUPYET
HEMOJIHOE COOTBETCTBHE 3HAHWUM, YMEHHH, HAaBBIKOB, JIOIYCKAKOTCS
3HAYUTENbHbIE OLINOKU, MPOSBISIETCS OTCYTCTBUE 3HAHUM, YMEHHIA,
HABBIKOB N0 DAY IMOKA3aTelie, CTYAEHT HCIHBITHIBAET 3HAYUTEIIbHBIE
3aTpPyAHEHUs] TPU ONEPUPOBAHUU 3HAHUSMU W YMEHUSMH MpPU HX
MEPEHOCE HA HOBBIE CUTYAIUH.

He 3aurteno

Dopma npomesncymounoll ammecmayuu: 3auem

IIK-3 CnocobeH K COCTABJIEHHIO U BHECEHHI0 U3MEHEHUI B TEXHHYECKYI0 TOKYMEHTALMIO B CBSI3H
KOPPEKTHUPOBKOI TEXHOJOIMYECKHX TMPOLECCOB W PEKUMOB TMPOM3BOJACTBA XYI0:KECTBEHHO-
NMPOMBINLIEHHBIX 00bEKTOB

Kpurepun onenuBanus
Iloka3zarennb

HE 3a4YTCHO 3a4YTCHO

2 3 4 5
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3HATh: OO0yygarommiics OOyyvarommiics OOyuaromumiics OOyuarormmiics
Teopernueckue | IEMOHCTPHPYET JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
OCHOBBI IIOJIHOE OTCYTCTBUE | HEIOJHOE 4aCTUYHOE MOJIHOE
CBOICTB 3HAHUSA COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
HUCXOTHBIX TeopeTnueckux 3HaHUHI 3HAHUM: 3HAHUM:
MaTepHaJoB OCHOB cBorictB | Teopernueckux TeopeTnueckux TeopeTnueckux
HCIIONB3yeMbIX | MCXOIHBIX OCHOBBI OCHOB CBOWCTB | OCHOB CBOMCTB
npu MaTepUajoB CBOMCTB | MCXOJHBIX UCXOJHBIX
dopmupoBanuy | MCIOIB3YEMBIX IIPH | HCXOJHBIX MaTEpHaJIOB MaTEpHaJIOB
KAaYeCTBEHHOI dbopmupoBaHun MaTepUajIoB HCIIOJIb3YEMBIX MPU | UCIIOJIb3YEMBIX IIPU
OT/IMBKH JUIS KaueCTBECHHOMU HCIOJIb3YEMBIX dbopmupoBaHUU (bopmMupoBaHUU
crpoekTHpoBay | OTIMBKH JUISL pu KaueCTBEHHOMU KaueCTBEHHOU
HOTO CIPOEKTUPOBAHHOTO | (POPMUPOBAHUU OTJIMBKH U | OTIUBKH TUISe
TeXHOJIOrHUYecko | TEXHOJIOTHYECKOTO KaueCTBEHHOU CIPOEKTUPOBAHHOI | CIIPOEKTHUPOBAHHO I'O
ro Tporecca nporuecca OTJIMBKU 0 TEXHOJIOTUYECKOIO
IS, HEJ0CTaTOYHOE JUISL TeXHOJoruueckoro | npouecca CBoO0OIHO
PaccMoTpeHHbIX | COOTBETCTBHE CIPOEKTUPOBAHHOT | ITpoLecca HO | oIepupyer
B pasnenax 1,2,3 3HAHUM: (1)I/I3I/I‘IGCKE)I71 0 JIOITYCKAIOTCs PUOOPETEHHBIMU
CYLIHOCTHU SIBJICHUH, | TEXHOJIOIMYECKOIO | HE3HAUYUTEIIbHbIE 3HAHUSAMH.
IPOUCXOAIINUX MIPH | Ipolecca OIINOKH,
(dbopmupoBaHUU JHomnyckarores HETOYHOCTH,
CTPYKTYpbI OTJINBOK. | 3HAYUTEIIbHbIE 3aTpyJHEHUS] IIpU
OLIMOKH, aHAJINTUYECKUX
MIPOSIBIISAETCS ornepanusx.
HEJ0CTaTOYHOCTh
3HAHWUH, II0
pany
MmoKasaTeliei,
oOyuaromuiics
HCIIBITHIBAET
3HAUUTENIbHBIE
3aTpyaIHEHUS
pu
OIIepUPOBAHUU
3HAHHUAMH TIpU
ux
IIEpEeHoCe Ha
HOBBIE CUTYallUU.
yMeThb: Obyuarommiics  He | OOyyaromumiics Obyuaromuiics Obyuarommuiics
TeoperuueckuM | YMEeT NI B | IEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
HOCHOBAMI HEJ0CTaTOYHOU HEMOJIHOE YaCTHUYHOE MOJIHOE
CBOHCTE CTETIEHH YMEET: COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
Teopernueckumu 3HaHUHN CIEAYIOLIUX CIIEAYIOIIUX
HCXOJHBIX OCHOBAaMU CBOMCTB OCHOB YMEHUN: YMEHUU:
MaTCpHajIoB UCXOHBIX Teopernueckux TeopeTnueckumu TeopeTnueckumu
UCTIONBb3YEMBIX | MaTepHUajioB CBOMCTB U OCHOBaMH CBOMCTB | OCHOBaMH CBOWCTB
npu UCIIOJIb3YEMBIX MIPU | OCHOBaMU HCXOHBIX HCXOJHBIX
dhopMupoBaHuH dbopmupoBaHUU CBOMCTBHCXO/HBIX | MaTepHUaJIOB MaTEpUaJIOB
KAYECTBEHHOMN KauyeCTBEHHOMN MaTepuasoB UCIOJIb3YEMBIX MPU | UCTIOIb3YEMbIX MTPH
OTJIUBKH ISt UCMOJIb3YeMbIX TIpU | OPMHUPOBAHUHU dbopmupoBaHUU
OTTMBKH JUIA CHPOEKTUPOBAHHOTO | (POPMUPOBAHUU Ka4eCTBECHHOU KAa4yeCTBEHHOU
CHPOCKTUPOBAH | 1exHOMOrHYECKOTO KaueCTBEHHOU OTJIUBKH ISt OTJIMBKHU IS
H oro mpouecca. OTJIIMBKH VIS CIPOEKTHPOBAHHOT | CIIPOEKTUPOBAHHO
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TEXHOJOTHYECKO CIIPOCKTUPOBAHHOT | O ro
ro mporecca 0 TEXHOJOTMYECKOI'0 | TEXHOJIOTHYECKOIrO
PACCMOTPEHHBIX TEXHOJIOTHYECKOT0 | MpoIiecca. mporiecca.
B paspenax 1,2 1 npoiiecca cutyauax
MOBBIIICHHOMN
3 CJI0KHOCTH.
CB000IHO
OTepUpPyeT
pUOOpPETEHHBIMHU
YMCHHSIMH,
MIPUMEHSIET UX B
CUTYaIUIX
MMOBBIIIEHHOM
CJI0’KHOCTH.
BJIAJIETh: OoOyuarommiics  He | OOyJarormmiics OOyuarommiics OOyuvarommiics B
TeopernueckuM | BIaACCT — WIM B | IGMOHCTPHPYET YaCTUYHO BJIaJeeT | MOJHOM  00BeEME
HOCHOBAMI HEIOCTAaTOYHOM HEIIOJIHOE Teopemqecm/livm BJIAJICCT
CBONCTE CTENEHU BJIAZ€ET | COOTBETCTBHE OCHOBaMH CBOWCTB | TeopeTHuecKuMu
TeopeTnueckumu 3HAHUH HCXOOHBIX OCHOBaMH
HCXOHBIX OCHOBaMHU  CBOWCTB | TeopeTHnueckumMu MaTepHuasoB CBOMCTB MCXOIHBIX
MaTCpHaJIOB HCXOJIHBIX OCHOBaMH UCIIOJIB3YEMBIX IIPH | MATEPUATIOB
HCIIOJIB3YCMBIX | MaTepHaJIOB CBOKC | (hOpMHUPOBAHHH UCIOJIb3YEMBIX TpU
pu UCTIONIB3YEMBIX TIPHU | TBUCXOTHBIX Ka4eCTBEHHOM dbopMupOBaHUH
dhopMupoBaHUH (bOpMI/IpOBaHI:II/I MaTepuasioB OTJIMBKH I | Ka4eCTBEHHOM
KAYCCTBEHHOMN Ka4eCTBEHHOM HCIIOJIb3YEMBIX CIIPOSKTUPOBAHHOT | OTJIMBKHU JUISt
OTJIMBKH IS pu 0 CIIPOCKTUPOBAHHO 'O
OTJIMBKH JJISt
CIIPOEKTUPOBAHHOTO | (DOPMHUPOBAHHH TEXHOJIOTMYECKOT0 | TEXHOJIOTHYECKOTO
CHPOCKTUPOBAH | 1oy HOTOrHUECKOTO | KAYeCTBEHHOM npouecca. Haspiku | npouecca CBo60aHO
H Oro porecca OTJINBKHU OCBOCHBI, HO | IPUMEHSET
TEXHOJOTHYECKO JUIST JIOTTYCKaOTCs MOJTy4YE€HHBIE HaBBIKU
ro mnpouecca CIIPOCKTUPOBAHHOT | HE3HAYUTEIbHbIE B
PaCcCMOTPEHHbIX 0 OIINOKH, [pU | CHTYalMAX
B pasnenax 1,2 TEXHOJOTHYECKOTO | MepeHOCe YMEHUH | MOBBIICHHON
mpoiiecca Ha HOBEIE, | CIIOKHOCTH
3 HECTaH/IapTHbHIE
CUTYallUH.
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7.3 OueHouyHbIEe CpeCTBA

IMOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHU KOMIIETEHIIUIA

Teopusi popMupoBanusi OTIMBKH

®I'OC BO 29.03.04 TexHoJ10rHs Xy/10KeCTBEHHOI 00padoTKN MaTepHaJIoB

B mporiecce ocBoeHMSI TaHHOW AUCIUILINHBI CTYACHT (DOPMHPYET U IEMOHCTPUPYET CISAYIONUE KOMMIETEHIIUH:

KOMIIETEHIIMHA TexHno0rus ®dopma .
IlepeyeHb KOMIIOHEHTOB (popmuposanus OLICHOYHOI'0 Cremenn yposnei OeBoeHIA
HNHIAEKC OOPMYJINPOBKA o et KOMIIETeHI[H I
KOMIICTCHINH cpeacrea
I1K-3 CriocobeH K 3HATh: JeKuus, 3 Ba3oBblii ypoBeHb:
COCTaBJICHUIO U CBolicTBa MaTepHAJIOB C L€ | CAMOCTOSITEIIbHAS YMeeT NpuMeHATh METOIbl U CPELICTBA IIPU
BHECEHUIO U3MECHCHUH | UX MPaBUIILHOIO BbIOOpA IIpU pabora, pa3paboTKe TEXHOIOIMYECKON OCHACTKHU.
B TEXHUUYECKYIO W3TOTOBJICHUM JTUTEHHON (OPMBI. | MpaKTUYECKHE ITP IloBbIICHHBIN ypOBeHb: Braneer
JIOKYMEHTAIUIO B yMeTb: paboThI METOJIaMHU UCPEICTBAMU KOMIIBIOTEPHOTO
CBS3U [TpuMeHsTh TeopeTUUYeCKHe Tecr T HIPOEKTUPOBAHUS MpUpa3padoTKe

KOPPEKTUPOBKON
TEXHOJIOTUYECKHUX
IIPOLIECCOB U PEKUMOB
IIPOU3BOJICTBA
XyJ10KECTBEHHO-
IIPOMBIIITIEHHBIX
00BEKTOB

METO/JIBI TIPH aHATTU3€ TPUUUH
Opaxa pH KCTOJIL30BaHUHT
BBIOpaHHBIX MaTEPHAJIOB.
BJIa/I€Th:

[TepenoBeiMU METOIAMU
pa3pabOTKH TEXHOIOTUUECKUX
MPOIIECCOB MPH HCIIOTH30BAHUH
ONTUMAJIBHBIX MAaTCPUAJIOB IJId
W3TOTOBJICHHS KAY€CTBEHHBIX
OTJIUBOK

TEXHOJOTUYECKONOCHACTKH.
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OHGHO‘IHLIB CpeacTBa IJd TEKYIIEro KOHTPOJIA YCIIEeBaeMOCTH, HpOMe)KyTO‘IHOﬁ aTTeCTAallMi 110
HTOraM OCBOCHHA THCHHUIIIIMHDBI

JI1st KOHTPOJIsE TEKYIEro YCBOCHHUS JAUCLHUIUIMHBI MPEAYyCMOTPEHBI OMPOCHI CTYACHTOB NEpe
JeKIMen 1o npenpiaymeMy matepuany. Cepbe3Hble OTBETHI MOOLIPSIIOTCS «3BE3/10UKaMI B )KypHalle
Y YUYUTBHIBAIOTCS MPU MPOBEACHUM 3k3aMmeHa. [lo pasnenam «sBJICHUS, MPOUCXOMSIINE MIPU 3aJTUBKE
Mmetaia B popmy. Harpyska Hanureiinyio (GopMy U cTep>KHHM» BbIIAETCA 33JaHHE Ha pacyeT Ipysa, B
paszzeine
«JIATHUKOBBIE CUCTEMbD» JIJIi KOHTPOJIS 3HAHWUU MCIOJB3YIOTCS TeCThl. [IpOBOASTCS MpakTHUUEeCKUE
pacueTsl JIMTHUKOBBIX CHCTEM pa3HOro Tuma. lIpearycMOTpeHbl TpaKTHYeCKHe padoThl TIO
JTUCLUILIMHE. BpinonHenue 3Tux padoT sBISETCs AOMYCKOM K SK3aMEHaM.

BapuaHTbl pacueTHbIX paboT, TeCTOB npuBeaeHb B Y MK nucnuuriuHeb.

B npornecce ocBoenust 06pa3zoBaTeIbHON MPOTpaMMBbI IaHHBIE KOMIIETEHIIMH, B TOM YHCIIE UX
OTJENbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCSI TMO3TAIHO B XOJ€ OCBOCHHUSA OOYYAIOUIMMUCS pPa3felioB
nucuurmuHbl «Teopus popMupoBaHUS OTIMBKUY

[Tokazarenem OlEeHMBAHUS KOMIETEHIIMN HA PAa3UYHBIX 3Tanax ux (GopMHUpPOBaAHUS SBISETCA
JTOCTIIKEHUE 00YJAOIIMMHUCS INIAHUPYEMBIX PE3yJIbTaTOB M0 O0YUCHHIO JUCIIUILINHBIL.

B mpomecce o0ydeHHS HCHONB3YIOTCSA CHEAYIONIME OICHOYHBbIE (POPMBI CaMOCTOSATEIbHON
paboThI CTYIEHTOB BKJIIOYAIOIIEH 3alIUTY «T€XHOJIOTUYECKON MPOPabOTKI»:

- pacyeT rpysa Ha OIOKY C OTJIMBKaMU (715 3aJJaHHOM OTIUBKH) Nel;

- CKOHCTPYHMPOBAaTh JINTHUKOBYIO cucTeMy ( IS 3aaHHOW OTJIMBKK). BBIMOJHUTH pacyer
JUTHUKOBOW CUCTEMBI C HcnoJib3oBaHueM nporpammbl TOTJI-2A Ne2;
- pacueT BPEMCHH OXJIAXICHUS 3aJaHHON OTIMBKHU 10 BHIOMBKHU. Ne3; IIpomMekyTOUHBIC DTaIlbl:
BrInomHuTh TECT 1O pa3feny «KOHCTPYKIIUU JIUTHUKOBBIXCUCTEM.

B mporuiecce ocBoeHust 00pa3oBaTeabHON MIPOrpaMMBbl JaHHbIE KOMIIETEHLIMH, B TOMYHCIIE UX OTJEJIbHbIE
KOMIIOHEHTHI, (POPMHUPYIOTCS MOITATHO B XOJI€ OCBOCHMSI CTYACHTaMU pa3zesioB AUCUUILINHBL «Teopus
(opMHpOBAHUS OTIUBKID

3aver no gucunuiuHe «Teopusi popMupoBaHUS OTIUBKN.

[Ipn nmpoBenenun 3ayerta no aucuuiuinHe «Teopust popMUpOBaHUS OTIUBKHU» IPOBOAUTCS
TECTUPOBAHUE CTYAEHTOB. Pe3ynbTaThl TECTUPOBAaHUS AaHAIM3UPYIOTCA NpenojaBaTeieM, |
BBICTABIISIETCSl «3aUTE€HO» MPU IOJIOKUTEIBHOM OTBeTe Oojyiee yeM Ha 55% oT o0iero xoinyecTna
BOIMPOCOB TecTa (0T 19 MOJIOKUTENBHBIX OTBETOB Ha 35 BONPOCOB TECTA MO JUCLHUIUIMHE).

Bonpocer mecma
TECT no Jucunmmne « Teopust popMupoBanus OTIMBKHY

1 JInneliHas ycaaka Ha KPYIHBIX OTIMBKAX € 1.-yBennuuBaercs;2-ymenpiaercs;3- | I1K3
YBEJIMUYEHUEM JIMHEIHBIX pa3MepoB HE MeHsIeTcs
2 3navyenne kodpdumenta pacxona 0,4 (B 1-npocThIX.2-CpeaHuX,3-CI0KHBIX I1K3
unrepsaie 0,4-0,8) ucrnons3yror aj1st J1.C.:
3 Yto u3MeHsieTcs IPU  3alloJIHeHUHU TuTelHo | 1-7maBnenue,2-cKkopocTh,3-pacxos I1K3
(GbopMBI TIOJT 3aTOTIJICHHBIN MUTATEINH?
4 [IpeumyiiecTBO yamm rnepes BOpOHKOM 1-ynaBuBaer 1uiak,2-0bIcTpee I1K3
3aJIMBKa,3-00JIbIIIe HATIOP
5 SIBnenue OpaHjacIoiTa B J1.C. ycTpaHsiercs 3a | l-murarens,2-npoccens,3-oBopoTa I1K3
CUET:
6 BoxoBas j1.c. O3BOJIST METALT [TOABECTH: 1-6wicTpee , 2- Kk GobIIEMy [1K3
KOJINYECTBY OTJIMBOK,3-MeJICHHEE
7 0€301acHOTO PAacCTOSHUE B IIUTAKOYJI0BUTENE | 1-3aJIMBKU,2- OTCYTCTBHS IIJIaKa B I1K3
JI0 TIEPBOTO MUTATENSI HEOOXOAUM /TSt OTJIMBKE;3-3al10JHEHUS (POPMBI
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o0ecreyeHus:
8 CudonHas J1.C. MO3BOJIAET MOABECTH MeTai1 | 1-ObicTpee,2- MeyICHHEE, [1K3
K OTJIUBKE 3-0/THOBPEMEHHO
9 BricoTa nuTaTens u M1akoyJI0BUTEIIS 1-1:3; 2- 1:4; 3- 1.5 [1K3
HaXOJATCS B COOTHOIICHUH;
10 | MaccoBblil pacxo OnpeaesIeTCs: 1- BpemeHeM 3aIMBKH,2-MacCOM I1K3
OTJIMBKH, 3-Maccoil U BpeMeHeM
11 | Yny4wuts paboTy TUHEHHOTO 1- rpebenky Ha MOTOJIKE,2-TTaICHUS I1K3
[IJIAKOYJIOBUTEIISI MOYKHO 3a CYET: YPOBHS METaJl1a.3-eTr0 pa3MepoB
12 | VxumuHbl Yaie o0pa3yroTcs Ha MecKax: 1-XpOMHUTOBBIX;,2- KBapIIEBHIX, 3- I1K3
LUPKOHOBBIX
13 | B dpopmyse onpeneneHust BpeMEHH 3aTHBKH 1- macca oTiuBKH, 2- Macca oTauBoK B | I1K3
t=3,7m*®  noxcrasmsercs: (dhopMe 3-MeTaIII0eMKOCTh (hOPMBI
14 | Jlerkootnenumple MPUOBUIH HA CTATILHBIX 1- reronzonsMK,2- KEpaMUUYECKUX I1K3
OTJIMBKAX BO3MOYKHBI 32 CYET: IUTACTHH,3-CHUKEHHUE TEMITePaTypbl
CIUIaBA..
15 | C yBesnyeHueM JUIMHBI OTJIMBKU BEJIUYHNHA l.yBenuumnBaeTcs;2-yMeHbIIaercs;3- [1K3
MPeycalOuHOT0 PACIIMPEHUs OTIUBKHU: HE MEHSETCs
16 | JIuneiiHas ycajaka Ha KpYIHBIX OTJIHBKaX C 1.-yBennuuBaercs;2-ymenbinaercs;3- | I1K3
YBEJIMYEHUEM Pa3MEPOB HE MEHSeTCs
17 | BepxHsis 71.c. IMEET MPEUMYIIECTBO 3a cueT: | 1- ynoOcTBa, 2-Maoil Macchl. [1K3
3- OBICTPOI 3aJTUBKH
18 | MaccoBblii pacxoj u3MepseTcs B: 1-cm/c 2- kr/c 3- kr/¥ac I1K3
19 | Jluneiinas ycanka Ha MEJIKHX OTJIMBKax 1-nonoxurenbHOM;2- I1K3
MOET OBITh: OTpHULIATENBHOM;4-paBHOM ycaJke
CIUIaBa
20 | CkopocTb 3aTBepeBaHUs HEOJHOPOAHA IO 1.B eHTpe,2-Ha NOBEPXHOCTH,3 - I1K3
CEUEHHIO OTJIMBKU OoJblIas OJIMHAKOBA.
21 | Ucnonb30BaHUEe qpOCCesl TO3BOJISET 1-nuraTens;2-1aKoyIOBUTENS; 3 - I1K3
YBEJIUYUTH CTOsIKa
CEYCHUE:!
22 | 3anuBKa 1mosoctTy GOPMEI IO 3aTOIUICHHBI | 1. Hamopa 2- pacxoxa; 3-muTarest I1K3
NUTATENb YYUTHIBACTCS HU3MEHEHUEM:
23 | [locre pacuera ceyeHus y3KOro Mecra JI.C. 1.10 -OTHOIIEHUIO K Y3KOMY I1K3
pacyeT OCTAIbHBIX CEYSCHUH JI.C. TPOBOJIAT: CEUEHHI0;2- K CTOSIKY; 3-K
IJIAKOYJIOBUTEJIIO;
24 | YcrpaHeHue TpenH B 0e30M09HbIX opmax | 1- mpmkumoB; 2-ieperpeBa metaimia | [1K3
MIPOM3BOJIAT 32 CUET HCITOJIb30BAHMS: 3-TIOBBIIIIEHUS IPOYHOCTH (HOPM.
25. | BeiOOp BOPOHKM MJIH Yallly onpezensercs no: | l-pacxony,2-3amnonHenuto,3-3atpa-tam | [1K3
26. | I'me BO3HUKAET pa3psHKEHUE B CTOSIKE? 1-BBepxy,2- mocepeauHe,3-BHU3Y [1K3
27. | Pa3pspkeHHe B CTOSIKE YCTPAHSIOT C 1-npudsinn,2-npoccens, 3. I1K3
UCTIOJIb30BaHUEM: YBEITUYCHUS TUTATEIS
28 | Uro siBiIsieTcs y3KUM CEYCHHUEM B 1.cTOsIK,2-IUTAKOYIIABUTENh; 3- I1IK3
CY>KalOIIENCsl TMTHUKOBOM cucrteme? UTATEIb
29 | PacyeT TUTHHUKOBOM CHCTEMEI (J1.C.) 1.mpubbuH,2-y3K0oro mecta,3-crosika | [1K3
HAUYMHAETCS C pacyera:
30 | Or6err KpOMOK Ha YYTYHHBIX OTJIMBKAX 1-ropstunM,2-X0NI0THBIM, 3~ I1K3
BO3MOYKEH TTPH 3aJIMBKE ITECYaHOH (HOPMBI MeperpeThIM.
METaJIOM:
31 | CxopocTh 3aTBepAeBaHUs OTIUBKY Oonbinass | 1-manoii;2- 60mbInoii;3-He BIUSET. I1K3

B popmax ¢ ko3 dunmeHTom
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TEIUIOAKKYMYIISIIHH: :

32 | KoaddumueHT TermoakkyMmynsaiuu 6ombine | 1-Cyxux,2-ChIpbIX,3-0JHHAKOB. I1K3
tst popm:

33 | Or6en HA YYTYHHBIX OTJIMBKAaX BOZHUKAET 1-ropsiunm,2- XOJI0IHBIM, 3- I1K3
npu 3aIMBKe (HOPM METAIIIOM: MeperpeTbiM

34 | TemnepaTypHBbIii epenaa B OTIUBKE I10 1-60nbie,2-MeHbIIe3- OAMHAKOB I1K3
OTHOIICHHH. K JIUNTEHHOU (popMe Ha MOPSIIOK:

35 | Ilpu ogMHAKOBBIX Maccax MOCICTHUM 1-nmura,2-map, 3-UuIuHAP I1K3
3aTBEP/CBACT:

1. Bujers! aJ1s 3a4yera
1. Haznauenue: Mcnonp3yrores 1Sl IPOBEIEHUS IPOMEXKYTOUHON aTTECTALIUU 110
mucuuiuinHe 'Teopust popMupoBaHus OTJIMBKH'
2. B OwieT BKJIIFOUEHO Ba 3aaHUS.
3. KomriekT 3aueTHbIX OMJIETOB BKJItOYaeT 22 OUIICTOB.
4. PerimameHT 3auera:
- Bpems Ha MOJAroTOBKY T€3UCOB OTBETOB - 10 40 MUH
- Crtoco6 KOHTPOJISA: MUCEMEHHO.
5. lllkana orneHMBaHUs: 3a4TEHO, HE 3aYTEHO.

BapuanT Oustera 1Jis 3auera

MHMUHUCTEPCTBO HAYKHM U BBICHIEI'O OBPA3OBAHUSI
POCCUMCKOMH ®EJEPAIIUA
DOENEPAJILHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OGPA30BATEJILHOE
VUPEXXJIEHWE BBICIIHEI'O OBPA3OBAHU A
«MOCKOBCKHUH IIOJINTEXHUYECKHH YHUBEPCHUTET»

akynbpTeT Mammnoctpoenus, kapeapa « MuTJIIDy duciuninna

«Teopust popmupoBaHus OTIMBKHU
Obpaszoseamenvhas npoepamma 29.03.04 Texnonoeus xy0odrcecmeeHHotioOpabomku
mamepuanos Kypc 4, cemecmp 8

BUJIET JJIAA 3BAYETA Nel

1.0cobeHHOCTH JEHCTBUS 3aKOHA COOOUIAIOUIUXCSI COCYAOB B JIMTEHHOU (popme.
['mopocratnueckui mmapagokc. Pacder moabeMHON CUIIbI, IEMCTBYIOIIEW HAa BEPXHIOKO
nonydopmy.

2.MexaHnusm 00pa3oBaHMs YXKUMHH. Mepomnpustus 10 NPEeAOTBPAIICHUIO
YKUMUH.

Ymeepoicoeno na 3acedanuu kageopor « » 2026 2., npomoxon Ne 3as. xaghedpoii

[B.B. Conoxnernko/
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IlepeyeHb BONIPOCOB HA 324€T

Bomnpoce! no nuciunnnne «Teopust popMupoBaHus OTITHUBKH

1. BrrTankuBaromnas cuia, ACWCTBYIONIAs HAa CTEPXKHU B IPOIECCE 3arOJIHEHUS
pacruiaBoM (¢opmbl. Ha nmpumMepax mosicHUTh, Kak M3MEHSETCS  BBITAJIKHBAIOLIAS CUIIA
oT koH(purypauuu crepxks. [lonarue onacuoe ceuenue. 11K3

2. Cuibl, IEHCTBYIOIIME HA BEPXHIOK MOJIY(HOpMY IO 3aKOHY COOOLIAOIIMXCS COCYIIOB.
I'unpocratuueckuii napanokce. Ipumepsr. 11K3

3. Pacuet rpy3a Ha nmpuMepe TvIb3bl MIIMHIPOB B 001ieM Bujae. [1K3

4. OCOOCHHOCTH TEPMHUYECKOTO PACIIUPEHUS] CYXOW KOPKH CMECH JHMTEHHOH (OpMBI.

HeogHopoaHocTh ycaaku MO JIMHE MPOTsHKEHHOW oTiauBKH (cB.500MM). M3o0pasuth Ha
rpaduke TUHEHHYI0 ycaaky oTHuBOK aisi CU, mpuMeHsIeMy0 Ha MPAKTUKE U JACHCTBUTEIHHYIO
ycanky mig pasmepoB 10 S00mM. TlosicHUTh NpuUYMHY pa3auyus ACHCTBUTEIBHON JMHEHHOMN
yYCaJKH C JIMHEWHOM ycaakoM cruiaBa. K ueMy NpUBOIUT HEydeT NEHCTBUTEIBHOM JIMHEHHOMN
ycaaku. [1K3

S. [Tonytue otiuBok. [lpuumHBI, CrOCOOCTBYIOLIME MOIYTHUIO OTJIMBOK. Mepbl OOpbOBI.
I1K3

6. Mexanuzm o0OpazoBaHus Y>)KUMUH. 3aTpyaHeHHOE u HE3aTPyIHECHHOE
yKUMHHOOOpa3oBaHue. TexHomornueckue Mepbl 00prObI ¢ yxumuHamu. 11K3

1. Mexanuzm o00pa3oBaHusi yKUMHH. KOHCTpYKTHBHBIE Mepbl OOpbOBI C YKHUMHUHAMH.
Mexauusm ux nerictsus. [1K3

8. Ponp cyxoii kopkm cMecn B 0O0pa3oBaHMM TpPEUIMH B 0€30MOYHBIX (opmax. Mepsl
60pw0sI. [TK3

9. VYcnoBue BHeapeHus razoB B MeTaul. IIpu Kakux yCIOBHAX NPOUCXOIUT

«kurieHue». BrousHue cmaunBanus (HeCMauyuBaHKs) Ha BHEIPEHUE ra30B B MeTayL. Mephl
00pbOBI ¢ ra30BbIMU pakoBuHaMu. [TK3

10.  CuroBuaHas nmopuctoctb. [IpuunHer 1 Mexanu3m obpazoBanus. [1K3

11.  Vopouienue ¢u3N4YeCKOil M TreoMeTpHUecKoid OOCTaHOBKM TEIJIOOOMEHA OTJIMBKH U
necyanoit popmsl. I1K3

12. OOocHOBaHHME pacUyeTHOW CXEeMbl TEIUIOBOTO B3aUMOJCHCTBUS IECYAHO- TIMHUCTOU

(GOopMBbI U TIJIOCKOM OTJIMBKHM JJIi MHXKEHEPHbIX pacueroB. KpuBas oxiyaxIeHUs OTJIMBKU B
necuaHoit popme. Tpu stana oxnaxaenus. [1K3

13.  Tlowemy 3amaua TermiooOMeHa JHTEHHOW (GOPMBI M OTIMBKH CBOJUTCS K MPOTPEBY
muterHol ¢opmbl. [IBa nomymienus. IlpuBectu TemioByro cxemy pacuera. Kak perraercs
3agada? I11K3

14.  3akoH 3aTBepAeBaHMA OTJIMBKM B CyXoil mnecuaHoil ¢opme. YUTto ycraHaBimuBaer?
[IpuBectu rpaduk dU/dt .OOBSACHUTH BIUSHUE TEMIEPATypbl 3aJUBKH, KOd(pUIEHTa
TEIIOAKKYMYJISIIUK  (DOpPMBI, TeMIlepaTypbl 3aJlMBKM Ha CKOpPOCTh 3arBepiaeBaHus. Kak
W3MEHSIETCA 3€pPHOBOM COCTaB M CTPYKTypa MO cedeHuto oTiauBku? [loueMy npu HU3KOMN
TeMIIepaType 3JIMBKH [yl CEpOro 4YyryHa BO3HUKaeT Opak 1o «oroemy»? I1K3

15. 3akoH 3aTBepieBaHUs A TeNl CIOXHOM KOHQUrypauuu. BnusHHe KpUBHU3HBI
MIOBEPXHOCTH Ha TOJIIMHY 3arBepieBlied kopku. [louemy muist pacuera OTIMBOK CIIOKHOM
KOH(UTYpaliy MpH pacuyeTe BPEMEH T1 T2 T3 , MOXKHO IMOJIb30BAaThCS pacyeTaMM, MOJy4YEHHBIMU
s wnThl. Kakas gopma reomerpun npuOBLUIH penoyTHTenbHee, nouemy? 11K3

16.  IlporpeB cwlpoii mnecyaHo TrIMHUCTON (opmel. I[lpuBecTn cxemy TemI0oOMeHa.
OOBACHUTh OCOOEHHOCTH CXEMbl TEIUIOOOMEHa IO OTHOIIEHUI0 K cyxoil popme Ilonsarue
s dextuBHas TeroeMkocTs. Cad. T1K3

17.  TlomyyeHue TIUIOTHBIX OTJIMBOK. I[IpMHIUOBI OJHOBPEMEHHOTO U  HAIPaBJIEHHOTO
3arBepaeBanus. Obmactu ux npumenenus. [1K3
18. Bueninue u BHyTpeHHHE XOJOAUIbHUKU. [[ns1 yero ucnonsiyrorcsa? [pumepst. 11K3
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19.  Mepompusarus mo peanu3alyy MPHHLIKNA OJHOBPEMEHHOT'O 3aTBEp/EBaHMUS.

Kak nocruratorcs. [Ipumepsr. 11K3
20.  MepomnpusTus o peaau3alyuy IPUHIIKIIA HAPaBICHHOTO 3aTBepIeBaHUSI.
Texnonornueckuit Hanmyck. [loscuuts Ha npumepax. [1K3
21. Ilpubsumn «atMocdepHoro» mAaBicHUsA. MexaHu3Mm naeiictBus. BBoxg arMmocdepsl B
npuObBLIL B CEPUUHOM W MaccoBOM mpou3BojacTBax. CpaBHHUTE NpHOBUTH aTMOc(epHOro
JaBJICHUS ¢ TPUOBUISMHU T'a30BOT0 U BO3AYIIHOTO AaBieHud. [Ipeumymectsa ,Henoctarku. [1K3
22. [TpuObUIM BO3AYIIHOIO W Ta30BOro jAaBiieHUsA. MexanusMm geiictBus. [lpeumyiectsa,
HEJO0CTaTKU MO0 OTHOUICHHIO K MPUOBLISM «aTMocepHoro» nasienus.ITK3
23.  Heperymupyemoe OXJaXICHHE OTIMBOK. BHEIIHME W BHYTPEHHUE XOJIOAMIHHHUKH.
[Tpumepsr. 11K3
24.  Perynupyemoe OXJIaXJE€HHE KPYIHBIX OTBETCTBEHHBIX OTIMBOK. Kak ocymectBusercs?
[Tpumep. I1K3
25.  JlnwHa AMCTaHIUU MUTAHUS MPHOBUIH, TOPIEBOTO dPPEeKTa U XOIOIUITHHHKA.
OmnpeneneHne KoJIU4YeCcTBa MPUOBLICH I OTIIMBKY TUTA TIUTHL. [TK3
26.  Ilpunoun pacuer oObema (maccel) npubObuield mo meroxy [IpxuObury. XapakTep
3aBucuMocTu mexay Vip u Vora. 11K3
27.  Pacuer oObema (Macchl) MpUOBLIN IO MAacCe MPUBEICHHOTO M MUTAEMOTO y3J1a.
XapakTep 3aBucuMocTd Mexay Vop u Voti. [IpeumymiecTBa mo OTHOUICHHIO K METOIY
[p>xu6pina. 1TK3

28.  Amnanu3 Opaka ycaJO4HOTO XapakTepa B YIJIOBBIX COIPSDKEHHUSX CTEHOK OTJIMBOK THIIA
«yroJ» Ipu OOJIBIIOM U MaJIOM JIUTEHHOM pajauyce BHyTpeHHero yria. [Toscaurs. [1K3

29.  Dk3orepMmuyeckue NpuObLIU. YTO BXOIUT B COCTaB CMECH JUIsl KEPAMUYECKUX CTaKaHOB?
I1K3

30.  Jlerkootaensemble npuOblan. Kak peanusyrorcs. Haznauenue. 11K3
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[punoxenne 1.

Crtpykrypa u conepxkanue rucuunianubl « Teopust opmMupoBaHus OTIMBKH
10 HANPABJIEHHUIO MOATOTOBKH
29.03.04 «TexHoJiorusi Xy10kKeCTBEHHOI 00padOTKN MATEPHUAJIOB)»

(0axanaBp)
g Buabl yueOHoi padoThl, Buasbl camocrosiTe/IbHOM Dopmbl
5 | BKJIHOYas CAMOCTOATEIbHYI0 PabGoThI CTY/IEHTOB aTrec-
= % paGoTy CTY1IeHTOB 1 Taluu
Paznen 2 | © | TPYA0eMKOCTh B 4acax
|2
5 5 (J |I/C |Ja6 | CPC | KCP |K.P. |KIL [PI'P |[Pep K/ | O | 3
© = p-__|P
1. Beeaenue Llenu u 3aqaun qucUIinHbl. MecTo U poJib 7 1 2 3
JVICIUATUTMHBL B O0IIEH CTPYKTYpE MOATOTOBKU
OakajaBpoOB.
2 IlpakTnueckas padoraNel. Temio - macconepenoc B | 7/ 2 2 2 3
OTJIMBKEe, HEMETAJVIMYEeCKOHM M  MeTAUIMYeCKOoi
¢opmax. CxeMbl TEMJIOBOTO B3aUMOJEHCTBHS OTIMBOK M
GopM pa3NMMYHOTO BUAA: HEMETAJUTMYeCcKas Moiyoe-
CKOHEYHas (MecYaHO-TIIMHUCTAs)) ¥ KOHEUHBIX pa3MepoB
(060m0uyKOBas), METAIIINYECKas! MOTyOeCKOHEUHas (JINThe
110J1 IABJICHUEM) U KOHEUHBIX pa3MepoB (KOKUIIb).
3. IlpakTnyeckasi padora padora Ne 2 7 3| 2 2 3
CkopocTh  3aTBepAeBaHUS W  BIWSHAE Ha  Hee
TEXHOJIOTUYECKUX TerIooOMEeH OTIMBKM C I€CYAHO-
rHACcTOM  (popmoit. OOOCHOBaHHME pPACUETHOW CXEMBI.
3akoH mporpeBa (opMbl. 3aKOH 3aTBEpPJEBaHUS OTIMBOK
TUTA TUTMTHI U3 CIUIaBOB, 3aTBEPJCBAIOIINX TPH
MOCTOSIHHOM TeMIIeparype. apaMeTpoB. 3aKkoH
3aTBEpICBAHMS IS TEIl pa3IMYHON KOH(PUTYpauu
4. IlpakTnyeckas: padora padoraNe3 7 4 | 2 2 3

Onpeneﬂe}me BPEMEHHU O0TBOAA TCIJIOTHI NMeperpena,
3aTBepaAcBaHusd, OXJIAKACHUSA OTJIMBKH a0
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TeMIepaTypbl BBLIOMBKH. IIporpeB chIpoii  GOpMBIL.
OcobenHoctu pacuera TernaooOMeHa (GopMbI U OTIMBKH U3
CIUIABOB, 3aTBEPJAEBAIOLIMX B HHTEpBale TeMIEpaTyp
KpUCTaTU3aMK. TermmooOMeH OTIMBKY C METAITMYECKOM
dopmoii. MccnenoBanust KHUIKOTEKYYECTH CIUIABOB,
3arBepleBaHusl  (ACOHHBIX OTIHMBOK, (OPMHUPOBAHUS
3aJJAHHOT0 KPUCTAJUIMYECKOTO CTPOEHMSI TeJla OTJIMBKH.

5. [IpakTHyeckasi padora Ne4d

3anosiHenue  gureiiHoii  Qopmbl.  KoHcTpykumnu
JUTHHKOBBIX CHCTeM. 3alloJIHEHUE JUTEHHOU (HOPMBI.
CnoxxHOCTM pPYYHOTO pacyera 3aloJIHEHUs (OpPMBI,
BbI3BaHHAsl IEPEMEHHBIM CEUEHHEM IOJOCTH (OpMBI U
HEOOXOIMMOCTh HCIIOJIb30BaHMs 3-MEPHOTO PEUICHUs Ha
OBM. Ananu3 KOHCTPYKIMH JIUTHUKOBBIX CUCTEM.

6. IIpakTuyeckasi padora NeS

OcHOBHBIE DJIEMCHTBI  JIMTHHUKOBBIX CUCTEM U HX
HazHaueHue. (OCOOEHHOCTH JIUTHUKOBBIX CHUCTEM B
Ta30mMpOHNIIaCMBbIX NIECYaHO-TJIIMHUCTBIX q)opMax.
SIBneHuMe paspspkeHHs M IOAcOca Ta3oB B KaHalax
JIUTHUKOBBIX CUCTEM. I[pOCCGJ'[BHBIG JIUTHUKOBBIC
cucteMbl.  MoJenMpoOBaHUE  JUTHHUKOBBIX  CHCTEM.
Kpurepun nonobusi. ABTomMoenbHast 00J1aCTh.

7. IlpakTH4eckas padora padoraNe6

[lpuHnunsl  pacueta  JUTHUKOBBIX ~ CUCTEM  JUId
OJIMHAKOBBIX M Pa3HBIX OTJIMBOK B (hopme. OmnpexneneHue
BpEMEHM 3aJMBKM M pacyeT CeYeHHl  KaHaJloB
JUTHUKOBBIX CHCTeM. Pacuer pa3mMepoB peakIMOHHBIX
KaMep Ipu MOAUGPUIMPOBAHUU B (GopMe IJs OTIUBOK U3
BBICOKOIIPOYHOT'O UyT'yHa

8. IlpakTnyeckas padora padora Ne7

SBiieHusi, mpoucxoAsiliHe NMPH 3aJMBKe MeTalla B
(popmy. Harpyska Ha qureiinyro ¢GopMy U CTEpPKHU.
JlaBneHue Meramsia Ha CTEpXKHH, CTEHKH (OpMBI U
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BepXHIOIO Tonypopmy. OnacHoe ceueHue CTEpH3B Npu
3anonaHeHuH (popMbl MeTauioM. Pacuer rpysa.

[Togytue otnuBku. [IpuuuHBI, BBI3BIBAIOIIME IOJyTHE:
HEOJHOPOAHOCTh YIUIOTHEHUS (POPMBI, 00pa3oBaHKE 30HbI
KOHJICHCALlUW, pAa3JIM4ie€ B HArpy)KEHUH > KECTKUM
LITAMIIOM M THUOKOM Harpy3kod (MeTaluloM), pa3jindue
HaIMpsKEHHOT0 COCTOSIHUS (DOPMBI IPH YIUIOTHEHUU U IIPU
3aJIMBKE.

9. IIpakTHyeckas padora Ne,8

Oo0pa3oBaHue Ccyxoii KOpPKM B CbIpoil ¢opme u
cBsI3aHHBIE ¢ Hell nmociaencTBusi. OOpa3zoBaHUE TPEUIUH B
0e30mouyHbIX (opMax € BEPTUKAIBHBIM  pPa3beMOM.
[Ipuunsbl 1 cnocoOsl mpenorBpaiieHus. Heonnoponnoe
pacuiMpeHre CyxXxol KOpKM B JIMTEHHOH ¢opme u ero
BIMSHUE HAa YCAJKy OTJIMBKU. Y KMMHMHBI Ha OTJIMBKAaX.
Onucanue aedexkra TEPMUUYECKOIO pAaCUIMPEHHs] CyXOH
KOpku.  Mexanusm  o0Opa3oBaHUsI. Hampsixennoe
COCTOSHHE CYXOU KOpKH. PakTOphl, BIUAIOIIME HA
0o0pa3oBaHNe Y>)KUMHUH U MEpbI IPEeI0TBPAILEHUS

10. O0pa3oBaHue ra3oBbIX pAaKOBHH B OTJIMBKAX.
VYcinoBust BHeIpeHHs Ta3oB U3 (OpMBI CTEpKHEH B
ornuBKy. «Kumenue» Metaquia B dopme. Mepsl
NpEeAYNPEeXACHUs]  Ta30BbIX  pakoBUH.  CHUTOBUAHAS
MOPHUCTOCTb.

7,8

10

11. MpakTyeckasi padora Ne 9

IIpoueccsl, npoxoasue B OTJINBKE npu
3aTBEPACBAHMHM M OXJIAXKICHHMH. YCaJKa CIUIABOB H
OTJIUBOK U METO/bI MIOJIyYEHUS TOYHBIX U
IJIOTHBIX OTJIMBOK. JIMHEHAas ycanka OTIMBOK-PE3yJbTaT
B3aMMOJICHCTBHSI  YCAOXKUBAIOMIEHCS  (pacIIupsIIOIIecs)
OTJIUBKM U JUTEHHON (opmbl. 3aBUCUMOCTH JIMHEHHOU
ycagku (IPOLEHTHOM) OTIMBOK OT HOMHHAJIBHOTO
3HAQYEHUs]  pacCMaTpuBaeMoOro pasMepa M JIpPYrux

7,8

11
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TEXHOJIOTHYECKHX (pakTopoB. Mcnons3zoBanue Ha384HHBIX
3aBUCHUMOCTEN JJISL YMCHBIICHUA CUCTCMATHUYCCKUX
IOrPENHOCTEN B pasMepax OTJIMBOK M COKPAILCHHUS
BpEMEHM M 3aTpaT Ha JOBOJAKY MOJEIbHO-CTEPKHEBOM
OCHACTKH.

12. TlpuHOUNBI OJHOBPEMEHHOI0 W HAIPABJIEHHOIO
3aTBepAEeBAHUSI NPH NOJYYEeHHH IUIOTHBIX OTJIHMBOK,
pOJIACTH UX MPUMEHEHHS U CTIOCOOBbI peau3aiun.
[MpuHIUI HaIpPaBJICHHOTO 3aTBEpICBaHHS-
YHHUBEPCAIBHBIN CIIOCOO MOTYyYSHUS TUIOTHBIX OTIHBOK.

7,8

12

13. IMlpubblaiu, uX KOHCTPYKUMii. ATmochepHbIe
npuObuin. OO6sacTh uX NpuMeHeHus. lcnonb3oBaHue
atMocepHOro  JAaBleHUs Uil IPUHYAUTEIHHOTO
(dopMHpOBaHUs yCaAOYHBIX PaKOBHH. Pacuer KoimuyecTBa
U pa3MepoB MpUOBLICH: SMIUPUUECKHUE METO/bI pacueTa u
pacyeTsl ¢ ucroiab3oBanuem JBM.

7,8

13

IIpakTHyeckas paéoraNel(

14, HanpsikeHusi, TpemMHbl u jAedopmanum B
otsimBKax. CHJIOBOE B3aMMOJIECUCTBUE 3aTBEpACBAIOLIECH
OTIIUBKK W (OpPMBI U BO3HUKHOBEHHE MEXAHMYECKHUX
HanpspkeHud.  Peornornueckue CBOWCTBA  CIUJIABOB B
WHTEpBaje KPUCTAJUTU3ALN Y. Heonnopoanocts
TEMITEpaTyp B OTJIWBKAX W HEOAHOPOJHOCTH CBOWCTB (
KPUCTAJUTM3YIOMIETOCS M 3aTBEPACBAIOIIET0)  CIUIaBa-
OCHOBHasl MpUYMHA 00pa30oBaHUSI TOPSAYUX TPEIIMH B
OTJIMBKaX

7,8

14

15. Ouenka ropsiueJIOMKOCTH CILIABOB U
TPEeUMHOYCTOH-YUBOCTH OTJIUBOK. CrniocoOsl
NPEIOTBPALCHHS TOPSTIUX TpeuirH. BpemeHHbIe
TEMIIepaTypHble HANpsSKeHHWs B CHUMMETPUYHBIX U
HanpspkeHus, W jpedpopmanuu  (KopobOieHue) B
HECUMMETPUYHBIX Pa3sHOCTEHHBIX OTJIMBKAX.
dopMUpOBaHUE OCTATOYHBIX HAMPSKEHUI U KOPOOJIECHUS

7,8

15
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B oTiiMBKax. OOpa3oBaHKe XOJIOJHBIX TPEUIUH B OT3ABKAX.
[TyTn yMeHbIIEHUS HAIPSHKEHUA U KOPOOJICHHS

16. IlpaxkTuyeckasi padoraNell

@®opMHUpPOBaHHE TOYHOCTH  OTJIHUBOK.  OCHOBHBIE
HNOHATUS W ompeneneHus. ToyHOCTh — pa3MepoB.
OcoOenHoct  (GopMUPOBaHUS  TOYHOCTH  Pa3MEPOB.
Honycku paszmepos. [IpuHuun paBHoTOYHOCTH. EnmHuia
JIOTTyCcKa M KJiacchl TouHOCTH pasMepoB 1o 'OCT 26645-
85. Jlomycku wmaccel. CBs3b JONYCKOB pPa3sMepoOB H
JOMYCKOB Macchl. BrnusHue KonebaHWil IMIOTHOCTH
OTJIUBOK

7,8

16

17. llpakTnyeckas padoraNel2

Jlomycku ¢hopMBbI 1 pactiookeHus: Kopoonenus. Enununa
JIOoTycka W CcTernmeHu KopoOnenus. CMemieHue 1o
IUIOCKOCTH  pa3zbema.  CTpykTypa  mOpuiycka  Ha
MEXaHUYECKy0 00paboTKy. Psapl mpunyckoB Brmshue
TOYHOCTH 00pabOTKHU J1eTalld ¥ KOJIMYECTBA MEePEX0I0B Ha
MIPUITYCKH. Ouenka  BIOUSHMUS ~ criocoba  JIUTHS,
KOHCTPYKTHBHO-TEXHOJIOTHYECKON XapaKTepUCTUKU
OTJIMBKU (BHJI CIJIaBa, CIOXKHOCTh OTJIMBKU U raOapUTHBIN
pasMep) M KaTeropum  NPOMU3BOJCTBA  (CTENEHHU
aBTOMATHU3allMM M MEXaHMU3alMM, TEXHOJOTUYECKOU
JUCLUIUIMHBI ¥ BUAA MOAEIBHOW OCHACTKH)

7,8

17

18.Ha3HaueHne TOYHOCTHBIX mapaMerpoB. CpaBHEHUE
TOYHOCTH pa3MEPOB OTIUBOK IIPU JIUThE B II€CYAHO-
[JIMHUCTBIE (OPMBI B TMOTOYHO-MEXAaHU3UPOBAHHOM U
aBTOMAaTU3MPOBAHHOM IIPOU3BOACTBaX. [IyTu moBbILIEHNS
TOYHOCTH OTJIUBOK.

7,8

18

HToro 3a 7,8 cemecTpbl
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