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1. Hean, 3a0aum ¥ IUIaHUPYeMble Pe3yJbTAThHI 00y4YeHHs M0 AUCHUILIUHE

Ilenvto nucuMIUIMHBL SBIISIETCS NPUOOPETEHHUE CTYIEHTAMU TEOPETHUUECKUX 3HAHUM O
(GOpMHpPOBAHNN KAYECTBEHHBIX OTJIMBOK, KOTOpPO€ MPOMCXOJUT B IMpOIlecce TEIIOBOro,
CHJIOBOT'O 1 XUMHUYECKOTO B3aUMOJICHCTBUS OTIMBKHU U JTUTCHHON (hOPMBI.

3aodaueii TUCUMIUIMHBL SIBISETCS M3Yy4EHHME IPOLECCOB, MPOMCXOMAINIMX B (opme U
METaule BO BpeMs 3aJIMBKH, 3aTBEPACBAHUSA U OXJIAXKICHMS OTIMBKMU. JMCLMIUIMHA CIY>KUT
TEOPETUYECKOM OCHOBOM AJisi pa3pabOTKHU TEXHOJIOIMYECKHX IPOLIECCOB, U3yUEHHE KOTOPBIX
IPEIyCMOTPEHO B Iporpamme TUcHUILIHHbI « Teopust GopMUPOBAHUS OTIUBKHY.

I[lnanupyembie pe3yabTaThl 00y4eHHUs

3HATH:
-CBOMCTBA MaTEPUAJIOB C LIETBI0 UX MPABIIIBHOTO BIOOpA ITPHU U3TOTOBIECHUH JTUTEHHON (HOPMBI.
yMeThb:

-IIPUMEHSTh TEOPETUYECKUE METOIBI IIPH aHAJIN3€e IPUYUH Opaka mpU UCIOIB30BaHUU BHIOPAHHBIX
MaTepuaoB.

BJIa/IeTh:

-TIepeI0BBIMI METOIaMU Pa3pabOTKU TEXHOJIOTHUECKUX MPOIECCOB MIPU UCIIOIb30BAHUN
ONTUMAIBHBIX MAaTEPUAJIOB JJIsl U3TOTOBJICHUS KAYECTBEHHBIX OTIMBOK.

OO6yuenue o nucnuruinHe «Teopust GopMUpPOBaHUS OTIMBKI» HAIIPaBJICHO HA
dbopmupoBaHre y 00y4arommxcsl CICTYIOMNUX KOMIETEHIIHN:

Koa n HamMeHoBaHMe KOMIIETEH U

I/IH)II/IKaTopr JOCTHIKCHUSA KOMIICTCHIIUMN

IT1K-3 CrocoOeH K COCTaBICHHUIO U BHECEHUIO
N3MCHEHUI B TEXHUYCCKYIO TOKYMCHTAI[UIO B

HNIIK 3.1. [IpumensieT 3HaHMS MO COCTAaBIIECHUIO
n BHCCCHHIO H3MEHCHMI B TEXHUYCCKYIO

CBA3U KOPPEKTUPOBKOM TEXHOJIOIMYECKUX JIOKyMEHTAallMI0 B CBA3M  KOPPEKTHPOBKOH

[POLIECCOB H PEKMMOB IPOH3BO/ICTBA TEXHOJIOTHYECKAX  MPOIIECCOB M  PEIKUMOB
XY/IOKECTBEHHO-TIPOMBIILIEHHBIX 0OBEKTOB MPOU3BOJICTBA  XY/I0KECTBEHHO-ITPOMBIIIICHHBIX
00BEKTOB;

HIIK 3.2. Bnageet HaBbIKAMU IO COCTABJIEHUIO
U BHCCCHHUIO H3MeHeHI/II>'I B TeXHI/I‘-IeCKYIO
JIOKYMEHTAITHIO B CBSI3U KOPPEKTHUPOBKOM
TEXHOJIOTHYECKHX TMPOIECCOB U PEIKUMOB
MPOM3BO/ICTBA XY I0KECTBEHHO-IPOMBIIIICHHBIX
00BEKTOB.

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctunmuna «Teopus dopmupoBanus oTimBKA» OTHOcHTCS K BJIOKy 1, x snekTHBHBIM
JUCIUIUIMHAM 4YacTH, (HOpMHpPyeMOH yYacTHHKaMH OOpa30BaTENbHBIX OTHOIICHUH MPOTpaMMBbI
OakanaBpuara.

«Teopust hopMHupoBaHHS OTIUBKHUY B3aMMOCBS3aHA JIOTUYECKU U COAEPKATETbHO-METOINIECKU
CO CJIENYIOUIMMHU TUCHUIUTMHAMH U ipakTukamu OOIT:

- CAIIP a1 MH>XEHEPHOTO aHaJIu3a M MPOU3BOICTBA XYI0KECTBEHHO-TIPOMBINIICHHBIX
00BEKTOB;

- TexHoJOTHNA MIIABKM JINTEWHBIX CIIJIABOB U TN LHEXOB XYAO0KCCTBEHHOT'O JINTbHA

3. CTpyKTypa U coep:KaHue TUCHHUIINHBI

OO6m1ast TpyI0€MKOCTh TUCHUILIAHBI COCTaBIseT 4 3a4eTHbIC eAUHUIIbI, 144 akameMuueckux vaca (w3
HUX 54 — camocTosTenbHast paboTa CTYAEHTOB).



3.1 Buabl yueOHO# padoThl U TPYA0EMKOCTh
(o popmam oOydeHUs)

3.1.1.0unas popma oOydeHUs

Ne Bi yue6Hoii paGoThI KoanyecTtBo CemecTpsl

n/n 4acoB 7 8

1 AyAUTOpPHBbIE 3aHATHS 90 54 36
B ToMm gnce:

1.1 | Jlexuuu 54 36 18

1.2 | JlabopaTopHbIie pabOTHI 36 18 18

2 CamocTosiTeIbHas1 padoTa 54 36 18
B tom uncie:

2.1 | I[ToaroroBka K J1abOpaTOpPHBIM 54 36 18
paboram

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

Hroro 144 90 54

3.2 TemaTuyeckuii MJIaH U3yYeHHUS TUCHUINIUHBI
(o popmam oOydeHHs)
Tematuueckuil TIaH U3y4eHUS JUCIHUILTMHBI IPEICTaBIeH B MpriokeHuu Ne 1 k qanHoi paboueit
IIporpamMme AUCLUIUIMH.

3.3 Conep:kaHue TMCUUIIHHBI

Paszgea 1. Tema 1. ®opMupoBaHUE KPUCTAUIMYECKOTO MAKPOCTPOCHUS OTIMBKHU.

Tema 2. OcHOBHBIE ITpeJICTaBIEHUS 001IeH TEOPHH KPUCTATITU3ALIH.

Tema 3. XapakTepuCTUKU KPUCTATUIMYECKOTO MaKpPOCTPOEHUSI.

Pa3nea 2. Tema 1. Xapaxkrepuctuku ycnoBuil 1uThs. [leperpes pacinasa npu IUIaBKe.
Tema 2. Temneparypa pacmiasa, 3anuBaemMoro B ¢opm Pexxumsl maBku u 3anuBku. Tema 3.
Bueneunas o6paboTka pacriasa.

Tema 4. TeruiomacconepeHoc B OTIUMBKE, HEMETAIIIMYECKON U METaJUINYECKO popmax,
3aI0JIHEHHE JINTEHHOIN POPMBI paciaaBoM.

Pa3nea 3. Tema 1. KoHCTpyKIIUY JINTHUKOBBIX CUCTEM.

SIBJICHUSI, IPOMCXOAIIKME TTPH 3aJIUBKE MeTaia B popmy.

Tema 2. Harpyska Ha nuteliHyto GOpMy U CTEPIKHU.

Pazgen 4. Tema 1. O6pazoBaHue cyxoit KOPKU B CBIpOil (popMe U CBA3aHHBIE C HEH MOCIEICTBHUS.
Tema 2. OGpa3oBaHMe ra30BbIX PAKOBHH B OTJIMBKAX.

Tema 3. [Ipoueccel, poxoasIie B OTIMBKE MPU 3aTBEPAECBAHNN U OXJIAKICHUH.

Tema 4. Ycaaka criiaBoB M OTJIMBOK M METOJIbI OJIYYEHUs TOYHBIX U IUIOTHBIX OTJIMBOK.
Tema 5. HampspxeHust, TpelMHbI U Ae(popMaIuy B OTIUBKAX.

Pasznen S. Tema 1. DopMupoBaHue TOYHOCTH OTIIUBOK.

3.4 TemaTuka ceMUHAPCKUX/NMIPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1.JTabopaTopHbI€ 3aHATHUS
3.4.1.1. JTaboparopHas padota 1. Pacuer BpeMeHn OXJIaXIEHUS OTIIMBKHA JOTEMIEPATyPhl BHIOUBKHU.
3.4.1.2. JlaGopatopHas pabora 2. Pacyer BpeMeHHM OXJaXJAECHUS OTJIMBKH Ha BO3IyXe MO
TeMIepaTypbl 50°C



3.4.1.3. JlabopatopHas padorta 3. Onpexnenenne 3PphekTHBHOTO KOA(DPHUIIMEHTA TETUIOAKKYMYJISIIUN
CBIPOI TUTEHHOM (POPMBI

3.4.1.4. JTaboparopHas padota 4. Buneodpunbm  uccieqoBaHuE TMHE30METPUUYCCKOTO JIABJICHUS B
CTOSIKE OT THJIPABIMYECKOTO COMPOTUBICHUS IMTHUKOBOW CHCTEMBI

3.4.1.5. JIaboparopHas padota 5. Pacuer cyxaromuxcs TUTHUKOBBIX cucteM o TOTJI

3.4.1.6. JTaboparopHas pabora 6. Meronuka pacuera JTUTHUKOBBIX CHUCTEM O€30MOYHOM
(GOpPMOBKHM € BEpTHUKAJIBHOM TIOCKOCTHIO pazbema. (JICA)
3.4.1.7. JlaGopatopnast pabora 7. Pacduer  rpy3a s = JIUTEHHOU (bopmbI Ha  IIpuMepe

OTJIUBKU «TUJIb3a IIUJIUHIPOBY»
3.4.1.8. Jlaboparopnas pabora 8. PacueT nuHEHHON ycaJkd OTJIMBOK W3 YyryHa M YIJIEPOIUCTOMN
ctanu npu autbe B [1I'C Ha OBM

3.4.1.9. JTaboparopHas padora 9. KOHTpoIb mapTUU OTIMBOK JIJISL ONIPEICIICHUS

KJIACCOB Pa3MepHON TOYHOCTH U MacChl

3.4.1.10. JTabopaTtophnas padora 10. OnpenencHue ¢akTHIecKorokimacca

TOYHOCTH Pa3MEPOB U MAacChl OTIMBOK

3.4.1.11. JlaboparopHas pabdota 11. Pacyer HeogHOpOAHOCTH JIEHCTBUTEIBHON

JUHEWHOW  YCaJKMKPYITHBIX u MEJIKHXOTIMBOK B TIECYaHbBIX (hopMax.
3.4.1.12 JIaboparopnas pabota 12. Jlomycku (bopMbI u pacrnoaoKeHus
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 OTiauBKHA U3 METAJUIOB U CIUIABOB

4.2 OcHOBHas JIUTEpPaTypa
1. Yepupimos, E. A. Teopernueckue OCHOBBI JUTEHHOTO MPOU3BOACTBA. Teopus (GpopMHUpOBaHUS
otinuBkH : yueOHuKk / E. A. Uepnsbios, 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 M3ydCHHUA AOUCHUIUIMHBI BO3MOXHO IMPUMCHCHUC AOUCTAHIIHOHHBIX 06pa3OBaTC.HBHBIX
Texuonoruii B cucreme LMS Mocmonurexa.
Jlnst u3ydeHust TUCHMIUIMHBI peKoMeHayercst ucnoibzoBath JOP: «Teopust popMuUpoOBaHUS OTIUBKU
Astop: [Tonomapes A.A.
CchUIKH:
https://online.mospolytech.ru/course/view.php?id=6076

4.5 JluneH3uoHHOe W CBOOOJHO pacnpocTpaHsieMoe MPOrPaMMHOE
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 st
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 JTAHHBIX

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

Komnerorepnsiii knacc aBl511 mo3BosiseT rpymme CTYAEHTOB BBINOJIHATh TPEXMEPHOE
MOJICIIMPOBAaHNE JUTEHHOro KycTra B Tpaduueckoir cpene mporpammbl «T- FLEX CAD» u
npoBoauTh pacd€rsl B mporpamme: CKM JIIT «ITomuron Codr»

Y4eOH0-11a00paTOPHBIN MPAKTUKYM KOMIIBIOTEPHOTO MPOESKTUPOBAHUS TEXHOJIOTUYECKOTO
nporecca usrotoneHuss OTMBOK «TOTJI-2A» (paszpabotunku 3A0 Jlutadopm -MITY
«MAMM» BKJIIOYAIOLIMNA: pacyeT TOYHOCTHBIX MMapaMeTpoB, TONYyckoB U npuiyckos 1no 'OCT P
53464-2009( pazpaboruuk MITY «MAMMWy»); nurerinbix ykioHoB mo ['OCT P 53465-
2009(pa3padorunk MI'TY «MAMM»). Pacuer nuddepeHunpoBanHON TMHEHHON yCAAKH OTINBOK
U3 4YyryHa M YIJepOAMCTON CTanM, HM3TOTOBJIEHHBIX MO METAJUIMYECKON OCHACTKE, OIIeHKa
MPOJIMBAEMOCTH OTBEPCTUH, MHHHMAIBHBIX TOJIIWH CTCHOK, (OPMHUPOBAHHMS BHYTPEHHHX
MOBEpXHOCTEH OOJBaHAMM, pacyeT MapaMeTpPOB 3HAKOBBIX YacTel CTEp>KHEH, 3a30pOB MEXIy
3HaKaMHu ¥ POPMOH, MapaMeTpOB OXPaHHBIX YCTPOUCTB B (hOpME; pacueT JTUTHUKOBBIX CHCTEM IS
YYT'YHHBIX OTJIUBOK;

Monemupytromuii maket «I[lomuron Codr» , mo3Bossronnii MonenupoBath B popmarte 3D
MIPOLIECCHI 3aMBKU KyCTa OTIMBOK B (hopMe, 3aTBEpICBaHUs, OXJIAXKICHUS OTIMBOK HOMPEIENATh
BO3MOYKHBIE BHYTPEHHHE JIe(EKTHI yCaIOUHOTO XapaKTepa B MPOSKTUPYEMOI OTIHBKE.

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

BKJIIOYAIOIAsi KOHMYECKYIO OMOKY, HMIHHIPUUYECKUM CTEPKEHD,
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-aIOMeEINBable 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 JIMTHUKOBBIX CUCTEM O0€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 MeToauveckne peKOMeHIAIUN VISl IPenoaBaTeisi M0 OPraHu3aun
o0yueHust

6.1.1. IlpenmonaBarenh OpraHu3yeT MpenojaBaHWe AUCIHUILUIMHBI 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 NpenofaBaTelb JTOBOAUT 10 CBEACHHUS CTYJICHTOB COJEp)KaHHE padoueit

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



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

- BUABI U (DOPMBI IIPOBEACHUS 3aHATUH MO JAUCLUIUIMHE, BKIIOYAs MOPSAIOK MPOBENEHUS 3aHATHH C
MPUMEHEHUEM TEXHOJOTUN JUCTAaHIIMOHHOTO OOyYeHHUs M CHUCTeMbl TUCTAHIIMOHHOTO OOyuYeHHus
yauBepcutera (CO mocnonurexa);

- BUJBI, COJIEP)KAHHUE M TOPSAOK IMPOBEICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH B COOTBETCTBUU C
(OHIOM OLIEHOYHBIX CPEJICTB;

- (dopmy, comepkaHHE U TOPSAOK IPOBEACHHUS IMPOMEXKYTOUHOM AaTTeCTallil B COOTBETCTBUU 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 PEKOMEHAOBAaTh CTYACHTAM 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. Pexomenayercst akt o3HakomieHnusi cryaeHToB ¢ PIIJl m rpaduxom paboOThl MHCEMEHHO
3aUKCUPOBAThH MOMUCKHIO CTYJEHTA B TUCTE 0O3HAKOMIIeHHs ¢ conepkanue PIT/I.

6.1.8. [IpenonaBatenyu, BemylmIMil JEKIUOHHBIE | MPAKTHYECKUE 3aHATHUS, TOJDKHBI COTIACOBBIBATH
TEMaTUYECKHM TUTaH MPAKTHUYECKUX 3aHSATHH, HCIOJIb30BaTh E€IUHYI0 CHUCTeMYy O0O3HauYeHUH,
TEPMUHOB, OCHOBHBIX MTOHATHI TUCIUILIIHHEI.

6.1.10. LenecooOpa3Ho B XO€ 3aIIUTHI JJa0OPATOPHBIX PadOT 3a/1aBaTh BHICTYNAIOIINM U ayAUTOPUU
JOTIOJTHUTEIBHBIE W YTOYHSIONIME BOMPOCHI C IIENBI0 BBUICHEHUS HMX MO3MIUNA 1O CYIIECTBY
o0cyKIaeMbIX MpodIeM.

Bo03M0KHO npoBeieHNe 3aHATHI U aTTeCTaluii B TUCTAHIIMOHHOM (popMaTe C MPUMEHEHHUEM CHCTEMBI
nuctaHuuoHHoro oOyueHusi yHuBepcutera (CJO-LMS). Tlopsgok mpoBeneHuss paboT B
IMCTAaHIIMOHHOM (popMaTe ycTaHABIMBACTCS OTACIBHBIMU PACIIOPSKEHUSIMHU TPOPEKTOPA MO YIeOHOM
paboTe u/uiu HEeHTPOM Yy4eOHO-METOAUYECKON paboThI.

6.2 MeToauyeckue yKa3aHus /151 00y4arOMXCH MO0 OCBOECHHUIO
AUCIHUNIMHBI

CamoctosaTenbHass paboTa  CTyIEHTOB JOJKHa  00OeCredyuTh  BBIPAOOTKY  HAaBBIKOB
CaMOCTOSITENTFHO TBOPYECKOTO MOJX0/1a K PEIICHUI0 3ajad, HAIPaBICHHBIX Ha 3aKpeIuieHHe 3HaHWH,
MOJIYYEHHBIX TIPU ayTUTOPHBIX 3aHATHUSX.

3aaun caMOCTOSITEIbHONW PabOTHI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yu4eOHOM pabOTHI;

- OCBOCHHE COJICPIKAHUS TUCITUTLIAHBI,

- yriayOieHue coiep>KaHusi U OCO3HaHWE OCHOBHBIX MOHATUN AUCIUIIIINHBL;

- UCTIOJIB30BAHNE MaTepuaia, COOPAaHHOTO M MOJYYCHHOTO B XOJI€ CAMOCTOSTEIHLHBIX 3aHSATHI
st 3¢ (HEKTUBHON MOATOTOBKHU K 3aUeTy.

Bupl BHEayAUTOPHOM CaMOCTOSITETLHOM pabOThI:

- CaMOCTOSITEIPHOE U3YUEHUE OTJEIBbHBIX TEM JUCHIUTIIHHBL;

- MOATOTOBKA K JICKIIMOHHBIM 3aHSTHSIM;

- IOAATOTOBKA K JTaOOpaTOpHBIM paboTam;

- IOATOTOBKA K KOHTPOJBHBIM paboTam.

Jlns1 BBITIOJTHEHUS JTIOOOTO BHJIa CAMOCTOSATEIBLHON PabOTHl HEOOXOAMMO TPOUTH CIICTYIOIITHE
STarbL:

- OTIpeJIeIICHUE TIETTH CaMOCTOSTEIBHOM paboTHI;

- KOHKpEeTHU3allus T03HaBaTeLHOM 3a/1a4;

- CaMOOIIeHKa TOTOBHOCTH K CAMOCTOSITEIILHON padoTe;

- BBIOOD aJIEKBaTHOTO CII0c00a NEHCTBUS, BEIYIIETO K PEIICHUIO 3a/1a4H;

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

- OCYILIECTBICHHE B TMPOILECCE BHIMOJHEHUS CAMOCTOSTEIBHONH paboOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO ¥ KOHEYHOTO) PE3YIHTATOB Pa0OTHl U KOPPEKTUPOBKA BHITIOJIHEHUS PaOOTHI;

- pepaexcust.



Paznen 7 PILJ - ®OH/JL
OIEHOYHBLIX CPEJICTB

no ANCHUIIJIMHE
«Teopusi popMupoBaHUS OTIUBKH»

Hanpasnenue noarotoBku
29.03.04.«TexHoyorusi Xy10:kKeCTBEHHOI 00padOTKN MAaTEPHAJIOB)
Oo6pazoBarenbHast mporpamma (Ipouis MOATOTOBKH)
«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
comnerenuen | O0PEomaTensioit | OB 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/I3M€HCHHI>'I B TCXHI/I‘ICCKYIO I[OKYMCHTaHI/IIO B
CBSI3U KOPPEKTHPOBKOM TEXHOJOTHYECKUX MPOIECCOB U
[PEXKUMOB MTPOU3BOJICTBA XYI0KECTBECHHO-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 00yUeHUs
OueHoYHbIE CpPeaCcTBA VISl TEKYLIEro KOHTPOJISI YCIEeBAEMOCTH, NMIPOMEKYTOYHOM
arTecTaluM MO0 UTOraM OCBOCHUSA TUCIUIIJIMHBI.

B mpomiecce 00y4ueHns B TeUeHHE CEMECTpa NCIOIB3YIOTCSI OIICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIIS
yCIIEBAEMOCTH M TMPOMEKYTOUHBIX arTecTanuil. [IpUMeHSIOTCS cleayroniue OIEeHOYHBbIE CPECTBa:
TECT, 3aInTa JabopaTOPHBIX padboT, 3aUeT.

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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Tect

(D)

Cucrema CTaHIapTU3UPOBAHHBIX

3aJaHui, MO3BOJISIONIAs
aBTOMATU3UPO

BaTh MPOLEAYPY H3MEpPEHUS YpPOBHSA

3HAHWN H

yMEHU 00y4Jaromerocs.

DoHI TeCTOBBIX 3a7aHUN

JlaGopaTopHbie
pab6ots! (JIP)

Ornenka CIIOCOOHOCTH CTYyZACHTA
IPUMEHHUTh  TOJYy4YCHHBIE  paHee
3HaHUA JJIsA IIpOBCACHUA

aHanm3a,
OIIBITA,
IKCIIEPUMEHTA u
BBITTOJIHCHU L

[lepeuensr  nabopaToOpHBIX
paboT M MX OCHAIIEHHE,
nporokou JIP. 3amura.

MHUCbMEHHO
(3 -3auer)

/lnasior npenoaasarens cO CTYACHTOM,
L[eJb KOTOPOr0 — CHCTEMaTH3alus U
YTOYHEHHE  UMEIOUIMXCS y
CTyJI€HTAa 3HAHUMU, €ro
WHJVBHTyAJIBHBIX BO3MOKHOCTEH,

Komiuiekt OuiteToB st
3aueTa

yMEHUs

7.2 lkajga u KpUTEPHUHU OLeHUBAHNUS Pe3y/JbTATOB 00yYeHHA
dopMa IPOMEKYTOYHOM ATTECTALMH B CEIbMOM CeMecTpe: 3a4eT.

HpOMe)KYTOLIHaH aTTeCcTauusia o6yqa}oumxc51 B (I)opMe 3a4€Ta IIPOBOJUTCA IIO0

pe3ysbTaTaM BBIIOJHEHHS BCEX BUAOB Y4eOHOM paboThl, NPEAyCMOTPEHHBIX YU€OHBIM IIAHOM
0 JaHHOM guciuiuiMHe. [Ipu 3TOM  y4YUTBIBAIOTCA pPE3yNbTaTbl TEKYILIErOo KOHTPOJIA
yclieBaeMoCTH B TedeHue cemecrpa. OIEHKa CTENEHU JOCTHKEHUA OOydarolIMMUCS
IUIAHUPYEMBbIX  pe3yJbTaToB  OOy4YeHUs 1O  JUCHMIUIMHE  (MOIYJII0)  HPOBOJIUTCS
npenoaaBaTeseM, BEAYIIUM 3aHATUS 110 JUCHUILTNHE (MOIYJII0) METOIOM 3KCIEPTHOM OLIEHKH.
[To utoram MpoOMEXyTOYHOH aTTeCTallMM MO JUCHUIUIMHE (MOJIYJIO) BBICTABISETCS OLICHKA

<GaduTCHO» UJIN «HE 3a4YTCHO.
Pe3y.]'II>TaTBI IMPOXOKACHUA TECTa II0 AUCHUINIMHEC YUYUTBIBAIOTCA IIPpU IIPOBCACHUUN
npOMex(yTquoﬁ aTTeCTalnuu 110 JUCHHUITIINHE.

Ixana
OLICHMBAHUSA Omncanne
BoinonHeHs! Bce BUABI yueOHON pabOThI, MIPETyCMOTPEHHbIE YUEOHBIM
m1aHoM. CTyA€HT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHMI,
HaBbIKOB, OINEPUPYET MPUOOPETEHHBIMU 3HAHUAMU, YMEHHSIMH,
3auTeHo HaBbIKaMU, IPUMEHSIET UX B CUTYallUsIX MOBBIILIEHHON CI0KHOCTH. [Ipn

9TOM MOT'yT OBITH AONYHUICHBI HE3HAYUTCIIBHBIC OH_II/I6KI/I, HETOYHOCTH,
3aTPYAHCHUA TIpU AHAIUTHYCCKUX OIlCpalusix, IECPEHOCC 3HAaHUN U
YMGHI/Iﬁ Ha HOBBIC, HCCTAHJAPTHBLIC CUTYalluU.
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He Bemomnen onuH wiam  Oosiee  BUIOB  Y4eOHOM  pabOTHI,
MPEAYyCMOTPEHHBIX  y4eOHbIM TmmaHoM. CTyAeHT JAEMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHMM, HAaBBIKOB, JIOIYCKAKOTCS
3HAYMTENIbHBIE OIIMOKH, MPOSBIICTCS OTCYTCTBHUE 3HAHWH, YMEHHIA,
HaBBIKOB MO Psiy IMOKa3aTeseil, CTYIEeHT HCHBITHIBAET 3HAYUTEIIbHBIC
3aTPYyIHCHHUSI TP OINEPHUPOBAHUU 3HAHUSAMH W YMEHUSMH TPU HX
MepEeHOCe Ha HOBBIE CUTYAIIUH.

He 3auteno

®opMa NPOMeKYTOUHOI aTTeCTAIMU HA BOCbLMOM ceMecTpe: 3a4eT.

[Ipomexxyrounast arrectauus oOydaromuxcs B (opMe 3adera MPOBOJUTCA IO
pe3ysbTaTaM BBIOJHEHHS BCEX BUIOB yueOHOM paboThl, MPEAyCMOTPEHHBIX YYEOHBIM IJIAHOM
0 JaHHOM jaucuuiuivHe. llpm 3TOM  y4yuTBIBAalOTCA pPE3yabTaThl TEKYIETO KOHTPOJIA
ycreBaeMocTH B TedeHHe cemecTpa. OLeHKa CTENEHM JOCTHXKEHUS OOydarolMMUCS
IUIAHUPYEMbIX ~ pe3yJbTaToOB  OOy4YeHHUs MO  JUCHMIUIMHE  (MOAYJI0)  NPOBOAUTCS
npenojaBaTesieM, BEAYIIUM 3aHATUS 110 JUCUUILIUHE (MOYJII0) METOJOM AKCIIEPTHON OLICHKH.
[To utoram NmpOMEXYTOYHOH aTTecTalMy MO JUCLUIUIMHE (MOAYIIO) BBICTABISIETCS OLIEHKA
«3a4YTEHOY» WM «HE 3a4TCHO».

Ixana

OLlEeHUBAHMS Onucanue

BrinmonHensl Bce BUABI yueOHON pabOThI, MPEIyCMOTPEHHbIE yU4eOHBIM
maHoM. CTyIeHT JAEeMOHCTPUPYET COOTBETCTBHE 3HAHUW, YMEHHIH,
HABBIKOB, OINEPUPYET MPUOOPETCHHBIMU 3HAHUSAMU, YMEHHSIMH,
HaBBIKAMH, IPUMEHSET UX B CUTYALUSX MOBBILIEHHON CIIOXKHOCTHU. [Ipun
9TOM MOTYT OBITh JOMYIIEHbl HE3HAYUTENbHBIE OMIMOKU, HETOYHOCTH,
3aTPYJHCHUSI TIPU AHATUTHYECKHUX OINEpalusiX, MEPEHOCE 3HAHWM U
YMEHHI Ha HOBBIE, HECTAH/IAPTHBIE CUTYAIIUH.

3auTeHo

He BeimmomHen oauH uiau  Oonee  BUIOB  y4eOHOW  paloThI,
MPEIYyCMOTPEHHBIX y4eOHBIM TIaHoM. CTyIeHT Je€MOHCTPUpPYET
HEMOJHOE COOTBETCTBME 3HAHWM, yMEHHH, HaBBIKOB, JOIYCKAOTCS
3HAYUTENbHBIC OINMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHWH, yMEHUH,
HaBBIKOB IO psAy MoKa3aTesel, CTYIEHT HCIBITHIBAET 3HAYUTENbHBIC
3aTpy[IHEHUS] TPH ONEPUPOBAHMHM 3HAHUSMH W YMEHHSIMH TIPU HX
NEPEeHOCEe Ha HOBBIE CUTYAIUH.

He 3aurteno

QOPMII npomeofcymouuoﬁ ammecmauuu. zauem

IIK-3 CnocobeH K COCTABJIEHHIO U BHECEHHI0 U3MEHEHUI B TEXHHYECKYI0 TOKYMEHTALMIO B CBSI3H
KOPPEKTHPOBKOW TEeXHOJOTHYeCKHX MPOLECCOB M PeKUMOB MNPOU3BOJACTBA XY/JA0:KECTBEHHO-
NPOMBIILIEHHBIX 00bEKTOB
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Kpurepun onenuBanus

IToxka3arenn
He 324TEeHO0 3a4TEHO
2 3 4 5
3HATh: OO0yyvarommiics OO0yyvarormmiicst OOyuarommiics OOyuarommiics
Teoperuueckue | IEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
OCHOBBI MOJIHOE OTCYTCTBHE | HEIMOJIHOE YaCTUYHOE TOJIHOE
CBOMCTB 3HAHUS COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHE
UCXOHBIX TeopeTnueckux 3HAHUH 3HAHUIL: 3HAHUI:
MaTepHaJoB OCHOB cBoiicTB | Teopernueckux TeopeTnueckux TeopeTnueckux
HCIOTB3YeMbIX | MCXOMHBIX OCHOBBI OCHOB CBOWCTB | OCHOB CBOMCTB
npu MaTepualioB CBOMWCTB | MCXOJIHBIX HCXOJHBIX
dopMupoBanuy | MCTOIB3YEMBIX IIPH | HCXOJHBIX MaTepuajoB MaTepuaioB
KAYeCTBEHHOIM bopMHUpOBaHUH MaTepuayioB HCIIOJIB3YEMBIX IIPHU | UCMOJIb3YEMBIX IPU
OTJIMBKH JUIS Ka4eCTBCHHOM HCIIOIB3YEMBIX dhopmMupoBaHUHT (dbopMUpOBaHUH
crpoekTHpoBaH | OTIMBKH JUIst npu Ka4eCTBEHHOM Ka4eCTBEHHOM
HOTO CIIPOEKTUPOBAHHOTO | (DOPMHUPOBAHHH OTJIMBKH JUISL | OTJIMBKH TSt
TeXHOJIOrHIecko | TEXHOJIOTHYECKOTO Ka4eCTBEHHOM CIIPOEKTUPOBAHHOT | CIPOEKTUPOBAHHO IO
ro mpomecca npoiiecca OTJIMBKH 0 TEXHOJIOTHYECKOTO
1. HEJIOCTaTOYHOE TSt TEeXHOJIOTHYecKoro | mporecca CBoOOIHO
PaccMOTpeHHBIX | COOTBETCTBHE CIIPOCKTUPOBAHHOT | TIpoliecca HO | OTIepUpyeT
B paszenax 1,2,3 3HAHUM: (1)1431/1%01((0)171 0 JIOIyCKaIOTCS pUOOpPETEHHBIMHU
CYIIHOCTH SIBJICHUH, | TEXHOJIOTMUECKOTO | HE3HAYUTEIIbHBIC 3HAHUSMHU.
MPOUCXOASAIIMX IpH | Ipolecca OmIMOKH,
dbopMHUpOBaHUH Jomyckarotcst HETOYHOCTH,
CTPYKTYpPBI OTJIMBOK. | 3HAUUTEIbHBIE 3aTpyIHEHUS] TIpU
OIUOKH, AHAJTUTHYCCKUX
MPOSIBIISAETCS onepanusx.
HEJIOCTaTOYHOCTH
3HaHWUM, 110
pAny
MokKa3aTelei,
oOyyJaroruiics
HCTIBITHIBAET
3HAYUTEIbHBIC
3aTpyAHEHUS
npu
ONEepUPOBAHUU
3HAHUSIMUA ~ TIPU
ux
nepeHoce Ha
HOBBIE CUTYaIlUH.
yMeTh: OOyuarommiics  He | OOyvarommiics OOyuarommuiics OO6yuarommumiics
TeopernueckuM | yMeeT 3810 B | IEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
HOCHOBAMH HEJIOCTaTOYHOM HETIOJTHOE YaCTHUYHOC TTOJTHOE
CBONCTE CTENEHU YMEET: COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
TeopeTnueckumu 3HaHUU o1 (14%{0)1117.4 (W (1 4% 70111704
HCXOJHBIX OCHOBaMU CBOMCTB OCHOB YMEHUN: YMEHUU:
MaTCpHaJIOB MCXOHBIX TeopeTnyecknx TeopeTnueckumu Teopernueckumu
MaTepHUAJIOB CBOMCTB U OCHOBAMU CBOMCTB | OCHOBAaMH CBOMCTB
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UCTIONIb3YEMBIX | UCIOJIB3YEMbIX IPU | OCHOBAMHU MCXOJTHBIX MCXOJTHBIX
pu dbopmupoBaHUU CBOWCTBUCXOJHBIX | MaTepUaoOB MaTepHuaoB
bopmupopamuy | KAIECTBEHHOM MaTepHanoB HCTIONIB3YEMBIX IIPU | UCIIONIB3YEMBIX IPU
KAYCCTBEHHOMN OTJIMBKH IS WCMOJIb3YeMbIX IpU | OPMHUPOBAHUHT ¢dbopmupoBaHUU
CIIPOEKTHUPOBAHHOTO | (HOPMHUPOBAHUU Ka4eCTBEHHOMN Ka4eCTBEHHON
OTTHBKH T TEXHOJIOTUYECKOTO | KaueCTBEHHOM OTJIMBKH IS OTJIMBKH IS
CHPOCKTUPOBAH | yiporecca. OTJIMBKH IS CIPOEKTHPOBAHHOT | CIIPOEKTHPOBAHHO
H Oro CIIPOCKTUPOBAHHOI' | O ro
TEXHOJIOTUYECKO 0 TEXHOJIOTUYECKOT0 | TEXHOJOTHUYECKOTO
ro mporecca TEXHOJIOTUYECKOTO | Tpolecca. nporecca.
PACCMOTPEHHBIX nporecca CHTYAUsX
B pasgenax 1.2 1 MOBBIIIEHHON
CJIOKHOCTH.
3 CB00OOIHO
OIepupyer
PUOOPETEHHBIMU
YMEHUSIMH,
NPUMEHSET UX B
CHUTYaIHIX
ITOBBIIICHHON
CJIOXKHOCTH.
BJIa/IeTh: OOyuarouuiics  He | OOyuarouuiics OOyuaronmiics OOyuaromuiics B
TeopernueckuM | BIaJCCT — WIM B | ICMOHCTPHPYET YAaCTUYHO BJIJICET | MOJHOM  oOBbeMe
HOCHOBAMI HEJI0CTaTOYHOM HETIOJTHOE Teopernyeckumu | BiajgeeT
CBONCTE CTETIeHU BJIAJICET | COOTBETCTBHE OocHOBaMH cBOHCTB | TeopeTrmueckumu
Teopernyeckumu 3HAHHUH MCXOJTHBIX OCHOBaMH
MCXOAHBIX OCHOBAaMHM  CBOMCTB | TeopeTnueckuMu MaTepUaIIOB CBOICTB UCXOIHBIX
MaTCpHaJIOB UCXOIHBIX OCHOBaMU UCIIOJIb3YEMBIX MPU | MaTEpHAIIOB
UCIIOJIL3YEMBIX | MAaTEpPHAJIOB cBolic | opmMupoBaHUH UCTIOJB3YEMBIX TIPH
npu UCTOJBb3YEMBIX TPU | TBUCXOIHBIX Ka4eCTBEHHOMH ¢dbopmupoBaHUU
hopMupOBaHHH (bopMI/IpOBaHICH/I MaTepHaJloB OTJIBKH JUISl | Ka4eCTBEHHOU
KAYECTBEHHO Ka4eCTBEHHOMH UCIOJIb3yEMBIX CHPOEKTUPOBAHHOT | OTJIMBKH s
OTJIBKH Ut npu 0 CIIPOEKTUPOBAHHO TO
OTHMBI T CHPOEKTUPOBAHHOTO | (POPMUPOBAHUU TEXHOJIOTUYECKOT0 | TEXHOJIOTHYECKOTO
CHPOCKTHPOBAH | rexgonoruyeckoro | kauecTBEHHOl nponecca. Hasbiku | mporecca CBo60IHO
H Oro mnpolecca OTJIUBKHU OCBOCHBI, HO | IPUMEHSET
TEXHOJIOTUIECKO TSt JIOITYCKAIOTCS MOJTyYCHHBIC HABBIKH
ro mponecca CIPOEKTUPOBAHHOT | HE3HAYUTEIbHbIE B
DPaCCMOTPEHHBIX 0 OIINOKH, TPH | CUTYAUAX
B pasmenax 1,2 TEXHOJIOTUYECKOT0 | MEPeHOCe YMEHHH | MOBBIIIEHHOM
mporiecca Ha HOBBIE, | CJIOKHOCTH
3 HECTaHIapTHBIE
CUTYAIIHH.
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7.3 OueHouyHbIEe CpeCTBA

IMOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHU KOMIIETEHIIUIA

Teopusi popMupoBaHusi OTJIMBKH

®I'OC BO 29.03.04 TexHoJ10THsA Xy/10KeCTBEHHOI 00padoTKN MaTepHaJIoB

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

KOMIIETEHIIM TexHoJi0rust ®opma .
IlepeyeHb KOMIIOHEHTOB (popmuposanus OLICHOYHOI'0 Cremenu yposnei OeBoeHIA
HNHIAEKC OOPMYJINPOBKA o et KOMIIETeHI[M I
KOMIICTCHINH cpeacrea
I1K-3 CriocobeH K 3HATh: JeKuus, 3 Ba3oBblii ypoBeHb:
COCTaBJICHUIO U CBolicTBa MaTepHAJIOB C L€ | CAMOCTOSITEIIbHAS YMeeT NIpUMEHATh METOIbI U CPEICTBA IIPU
BHECCHUIO U3MEHCHHUH | MX MPAaBUIBHOTO BHIOOPA TIPU pabora, pa3paboTKe TEXHOIOIMYECKON OCHACTKHU.
B TEXHUYECKYIO M3TOTOBJICHUM JTUTEHMHON (OpPMBI. | TabopaTopHbIE JIP IloBbIIEHHBIN YPOBEHb: Biageer
JOKYMEHTALUIO B yMeTh: paboThI METOAaMH "
CBA3U IIpuMeHATh TeOpeTUYECKUE Tect T cpencTBamMu KOMITBIOTEPHOI'O
KOPPEKTUPOBKON METO/BI IIPU aHAJIU3€ IPUYHH MIPOEKTUPOBAHUS npu
TEXHOJIOTMYECKUX Opaka MpH MCIOIb30BaHUH pa3paboTKe  TEXHOJOTHYECKOU
IIPOLIECCOB U PEXKUMOB | BEIOpAaHHBIX MaTEPHAJIOB. OCHACTKH.
IIPOU3BOJCTBA BJIA/I€Th:
XyJ10KECTBEHHO- IlepenoBsIMU MeTOAAMU
IIPOMBILUICHHBIX pa3pabOTKU TEXHOJIOTUYECKUX
00BEKTOB IIPOLIECCOB IIPU UCIIOJIB30BAaHUU

ONTUMAJIBHBIX MAaTCPUAJIOB JJIA
HN3TOTOBJICHHUA KaYCCTBCHHBIX
OTJIMBOK
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OHGHO‘IHLIB CpeacTBa IJd TEKYIIEro KOHTPOJIA YCIIEeBaeMOCTH, HpOMe)KyTO‘IHOﬁ aTTeCTAallMi 110
HTOraM OCBOCHHA THCHHUIIIIMHDBI

JI71st KOHTPOJIsE TEKYIEro YCBOCHHUS JAUCLHUIUIMHBI MPEAYyCMOTPEHBI OMPOCHI CTYACHTOB Epe
JeKIMen 1o mpenpiaymeMy Matepuany. Cepbe3Hble OTBEThI MOOMIPSIOTCS «3BE30UKAMU» B KypHae
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
pacueThl TUTHUKOBBIX CUCTEM pa3Horo tuma. [IpeaycMoTpeHsl, 1abopaTopHoO - MpakTHUECKue paboThl
0 JUCUUIUIMHE. BhInoaHeHne 3Tux paboT sBisieTcs JOMYCKOM K 9K3aMeHaM.

BapuaHTbl pacueTHbIX paboT, TeCTOB npuBeaeHb B Y MK nucnuuriuHeb.

B npornecce ocBoeHust 06pa3zoBaTeIbHON MPOTPaMMBbI IaHHBIE KOMIIETEHIIMH, B TOM YHCIIE UX
OTJENbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCSI TMO3TAIHO B XOJ€ OCBOCHHUSA OOYYAIOUIMMUCS pPa3felioB
mucuuruHbl «Teopus GopMUpOBaHUS OTIIHMBKIY

[Tokazarenem OlEeHUBAHUS KOMIETEHIIMN HA PAa3IWYHBIX 3Tanax ux (GOPMUPOBAHUS SIBISETCA
JTOCTIIKEHUE 00YJAOIIMMHUCS INIAHUPYEMBIX PE3yJIbTaTOB M0 O0YUCHHIO JUCIIUILINHBIL.

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

- pacueTt rpysa Ha OIOKY C OTJIMBKaMu (71 3a1aHHOM oTiuBKHM) 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; IIpoMekyTOUHBIC DTAllbl:
BrInomHuTh TECT 1O pa3feny «KOHCTPYKIIUU JIUTHUKOBBIXCUCTEM.

B mporuiecce ocBoeHust 00pa3oBaTeabHON MIPOrpaMMBbl JaHHbIE KOMIIETEHLIMH, B TOMYHCIIE UX OTJEJIbHbIE
KOMIIOHEHTHI, (POPMHUPYIOTCS MOITAITHO 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 AaHAIM3MPYIOTCA NpenojaBaTeieM, |
BBICTABIISIETCSl «3aUTE€HO» MPU MOJIOKUTEILHOM OTBeTe Oojiee ueM Ha 55% oT o0iero KoinyecTna
BOIMPOCOB TecTa (0T 19 MOJIOKUTENBHBIX OTBETOB Ha 35 BONPOCOB TECTA MO JUCLHUIUIMHE).

Bonpocer mecma
TECT no Jucunmmne « Teopust popMupoBanus 0TJIMBKH

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-ckopocTh,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: IUTACTUH,3-CHUKEHHUE TEMIIePaTypbl
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 1osoctTy (OPMEI 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 CHCTEMBI (JI.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- X0JI01HBIM, 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 3a4uera
1. Haznauenue: Mcnonp3yrores s IPOBEICHUS MPOMEKYTOUHON aTTECTALUU 110
mucuuiuinHe 'Teopust popMupoBaHus OTJIMBKH'
2. B OwieT BKJIFOUEHO Ba 3aaHUS.
3. KoMmriekT 3aueTHbIX OMIIETOB BKIIFOUYAET 22 OUJIETOB.
4. PernameHT 3aveTaa:
- Bpemsi Ha MOJArOTOBKY T€3UCOB OTBETOB - 10 40 MUH
- Crtoco6 KOHTPOJISA: MUCEMEHHO.
5. lllkana orneHMBaHUs: 3a4TEHO, HE 3aYTEHO.

BapuanT Oustera 1Jis 3auera

MHMHUCTEPCTBO HAYKHM U BBICHIEI'O OGPA3OBAHUSI
POCCUMCKOM ®EJEPAIIMA
DOENEPAJILHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OGPA30BATEJILHOE
VUPEXXJIEHUWE BBICIHEI'O OBPA3OBAHU A
«MOCKOBCKHUHW IIOJINTEXHUYECKHH YHUBEPCHUTET»

akynbTeT Mammnoctpoenus, kapeapa « MuTJIIDy duciunianna

«Teopust popmupoBaHus OTIMBKHU
Obpaszoseamenvhas npoepamma 29.03.04 Texnonocus xy0odrcecmseeHHooOpabomku
mamepuanos Kypc 4, cemecmp 8

BUJIET JJIAA 3BAYETA Nel

1.0cobeHHOCTH JEeHCTBUS 3aKOHA COOOLIAIOLIUXCS COCYIOB B JUTEHHOU (opMme.
['mopocratnueckui mapagokc. Pacder moabeMHON CUIIbI, IEMCTBYIOIIEW HAa BEPXHIOKO
nonydopmy.
2. MexanusMm o0pa3oBaHusl Y)XUMUH. MeponpusiThs MO MNPeaoTBPAIICHUIO
YKUMUH.
Ymeepoicoeno na 3acedanuu xagheopwvi « » 2024 2., npomoxon Ne 3as. kagheopoti

[B.B. Conoxnenkol
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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 BEPXHIO MOJIYy(OpMY IO 3aKOHY COOOLIAIOIIUXCS COCYAOB.
I'unpocratuueckuii napanokce. Ipumepsr. 11K3

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

4. OCOOCHHOCTH TEPMHUYECKOTO PACIIUPEHUS] CYXOW KOPKH CMECH JMTEHHOH (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
YCaJKH C JIMHEWHOM ycaAkoH ciuiaBa. K dueMy 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 00pa3oBaHusl yKUMHH. KOHCTpYKTHBHBIE Mepbl OOpHOBI 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 yCIOBHUAX NPOMCXOIUT

«kunenue». BiusHue cMaunBaHus (HeCMauMBaHMsI) HAa BHEIPEHHUE T'a30B B MeTaul. 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 TeriooOMeHa JHTEHHOW (GOPMBI M OTIMBKH CBOJUTCS K MPOTPEBY
muterHol ¢opmbl. JlBa nonymienus. 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  (DOPMBI, TEMIEpaTypbl 3alMBKM Ha CKOpPOCTh 3aTBepiaeBaHus. 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 CIOXHOW 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 pean3aluy TPUHIIUIIA HAIIPABICHHOTO 3aTBEpICBaHUSI.
Texnonoruueckuit Hanyck. [losicauTs Ha npumepax. [1K3
21. Ilpubsumn «atMocdepHoro» mAaBieHUsA. MexaHu3Mm JeictBus. BBomx armochepsl B
npuObBLIb B CEPUIHOM M MacCOBOM IMpou3BojacTBax. CpaBHHMTE NpUOBUIM aTMOC(HEPHOTO
JaBJICHUS ¢ TPUOBUISIMHU T'a30BOr0 U BO3AYIIHOTO fAaBieHus. [Ipeumymecrsa ,negocratku. [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.
Ompenenenue KoJWYECTBA MPUOBLICH 11 OTIMBKY TUTA TIUThL. [TK3
26.  Ilpunmun pacuer oObema (maccel) mpuObUIeid 1o wmerony IIpxuObiry. Xapakrep
3aBucuMocTu Mexay Viop 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
[Ip>xu6eina. 1TK3

28.  Amnanu3 Opaka ycaJO4HOTO XapakTepa B YIVIOBBIX COINPSDKEHUSX CTEHOK OTJIMBOK THIIA
«yToJ» Ipy OOJIBIIOM U MaJIOM JIMTEHHOM pajauyce BHyTpeHHero yria. [loscHuts. 11K3

29.  Dk3orepMuyeckue nNpuObLIH. YTO BXOJUT B COCTaB CMECH JUIsl KEPAMUYECKHUX CTAaKaHOB?
I1K3

30.  Jlerkootaensemble npuOblan. Kak peanusyrorcs. Haznauenue. I1K3
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[punoxenne 1.

Crtpykrypa u conepxkanue rucuunanubl « Teopust opmMupoBaHus OTIMBKH

IO HANIPpaBJICHUIO ITIOATOTOBKHA

29.03.04 «TexHoJiorusi Xy10kKeCTBEHHOI 00padOTKN MATEPHUAJIOB)»

(0axanaBp)

Paznen

Buabl yueOHoi padoThl,

padoTy CTy/IeHTOB U
TPY0€MKOCTh B Yacax

BRJIIOYad CAMOCTOATC/IIbHYIO

Buani camocTosATeALHOM
padoThI CTY/1€HTOB

Dopmbl
arrec-
Taluu

J | 1II/C | Jlad | CPC

KCP

K.P. |KIL | PTP | Pedp | K/

1. Beeaenue Llenu u 3aqaun qucUIinHbl. MecTo U poJib
JTUCHHUTIIMHBI B OOIIEH CTPYKTYpE MOATOTOBKH
OakajaBpoOB.

~| CemecTpbl
| Hegesst cemecTpa

2.J1a0opaTopHas padoraNel. Tenso - macconepeHoc B
OTJIMBKEe, HEMETAJVIMYEeCKOHM M  MeTAUIMYeCKOoi
(¢opmax. CxeMbl TEIIOBOTO B3aUMOJEHCTBUS OTJIMBOK U
dbopM paznIMYHOro BHUJA: HEMETalJIM4ecKass Moiyoe-
CKOHEYHas (MecYaHO-TIIMHUCTAs)) ¥ KOHEUHBIX pa3MepoB
(060m0uyKOBas), METAIIINYECKas! MOTyOeCKOHEUHas (JINThe
110J1 IABJICHUEM) U KOHEUHBIX pa3MepoB (KOKUIIb).

3. JIabopaTopHasi paGota Ne 2

CkopocTh  3aTBeplieBaHHMs W  BIMSHME Ha  Hee
TEXHOJIOTUYECKUX TerIooOMEeH OTIMBKM C I€CYAHO-
rHACcTOM  (popmoit. OOOCHOBaHHME pPACUETHOW CXEMBI.
3akoH mporpeBa (opMbl. 3aKOH 3aTBEPJCBaHUS OTIUBOK
TUIIA IJIMTBI M3 CIIJIaBOB, 3aTBCPACBAIOIIHNX ITPU
IIOCTOSTHHOM TEMIEpaType. I1apaMeTpoB. 3aKoH
3aTBepAeBaHU AJIs TeJl pa3InyHON KOHPUTYpaluu

4. JIabopaTopHas padoTaNe3
OnpeneieHne BpeMeHH O0TBO/Ia TeNJIOTHI Neperpesa,
3aTBepaAcBaHusA, OXJUIAZKACHUSA OTJIMBKH Pl ()
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TeMIepaTypbl BBLIOMBKH. IIporpeB chIpoii  GOpMBIL.
OcobenHoctu pacuera TerooOMeHa (OpMBI U OTIMBKH U3
CIUIABOB, 3aTBEPJAEBAIOLIMX B HHTEpBale TeMIEpaTyp
KpUCTaTU3aMK. TermmooOMeH OTIMBKY C METAITMYECKOM
dopmoii. MccnenoBanust KUIKOTEKYYECTH CIUIABOB,
3arBepleBaHusl  (ACOHHBIX OTIHMBOK, (OPMHUPOBAHUS
3aJJAHHOT0 KPUCTAJUIMYECKOTO CTPOEHMSI TeJla OTJIMBKH.

5. Jladoparopnasi padoraNe4

3anosiHenue  gureiiHoii  Qopmbl.  KoHcTpykumnu
JUTHUKOBBIX 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. JlabopaTopuasi padoraNeS

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. JlabopaTtopHasi padoTaNe6

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

8.JI1abopaTopnasi 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 THOKON Harpy3koi (MeTajuiloM), pa3jindue
HaIMpsKEHHOT0 COCTOSIHUS (DOPMBI IPH YIUIOTHEHUU U IIPU
3aJIMBKE.

9. JlabopatopHblie padoTsl 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. PaKkTOphl, BIUAIOIIME HA
0o0pa3oBaHNe Y>)KUMHUH U MEpbI IPEeI0TBPAILEHUS

10. O6pa3oBaHue ra3zoBbIX PAKOBHH B OTJIHBKAX.
VYcinoBust BHeIpeHHs Ta3oB U3 (OpMBI CTEpKHEH B
ornuBKy. «Kumenue» Metaquia B dopme. Mepsl
NpEeAYNPEXACHUs]  Ta30BbIX  pakoBUH.  CHUTOBUAHAs
MOPHUCTOCTb.

7,8

10

11. JIa6opaTopHas padora Ne 9

IIpoueccsl, npoxoasue B OT/IMBKeE npu
3aTBEPACBAHMHM M OXJIAXKICHHMH. YCaJKa CIUIABOB H
OTJIMBOK U METO/IbI MOJIy4YECHUS TOYHBIX U
IJIOTHBIX OTJIMBOK. JIMHEHAas ycanka OTIMBOK-PE3yJbTaT
B3aMMOJICHCTBHSI  YCAOKUBAIOMIEHCS  (pacIIUpSIOIICCs)
OTJIUBKM U JUTEHHON (opmbl. 3aBUCUMOCTH JIMHEHHOU
ycanku (IPOIEHTHOW) OTJIIMBOK OT HOMHHAIBHOTO
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
3aTBepIEeBAHUSI NPH NOJYYEeHHH IUIOTHBIX OTJHMBOK,
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  fAaBleHUs Uil IPUHYAUTEIHHOTO
(dopMHpOBaHUs yCaAOYHBIX PaKOBHH. Pacuer KoimuyecTBa
U pa3MepoB MpUOBLICH: SMIUPUUECKHUE METO/bI pacueTa u
pacyeTsl ¢ ucroiab3oBanuem JBM.

7,8

13

JladopaTopnas padoraNel(

14, HanpsikeHusi, TpemMHbl u jAedopmanum B
otsimBKax. CHJIOBOE B3aMMOJIECUCTBUE 3aTBEpACBAIOIIECH
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
IPEOTBPALCHHS TOPSTIUX TpeuirH. BpemeHHbIe
TEMIIepaTypHble HANpsKEHHWs B CHUMMETPUYHBIX U
HanpspkeHus, W jpedpopmanuu  (KopobOieHue) B
HECUMMETPUYHBIX Pa3sHOCTEHHBIX OTJIMBKAaX.
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. JlabopaTopHas 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. JlabopaTopHas padoraNel2

Jlomycku ¢hopMBbI 1 pactiookeHus: Kopoonenus. Enununa
JIOoTycka W CcTernmeHu KopoOnenus. CMemieHue 1o
IUIOCKOCTH  pa3zbema.  CTpykTypa  mIpulycka  Ha
MEXaHUYECKy0 00paboTKy. Psapl mpunyckoB Brmshue
TOYHOCTH 00pabOTKHU J1eTalld ¥ KOJIMYECTBA MEePEX0J0B Ha
MIPUITYCKH. Ouenka  BIOUSHMUS ~ criocoba  JIUTHS,
KOHCTPYKTHBHO-TEXHOJIOTHYECKON XapaKTEePUCTUKU
OTJIMBKU (BHJI CIJIaBa, CIOXKHOCTh OTJIMBKU U raOapUTHBIN
pasMep) M  Kareropud  MOPOU3BOACTBA  (CTEHCHU
aBTOMATHU3allMM M MEXaHMU3alMM, TEXHOJOTUYECKOU
JUCUUILIIMHBI U BUJ1a MOAEIIBHOW 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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