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1.  Hexau, 3aa1a4u ¥ IVIAaHUPYeMble Pe3yJbTAThl 00y4eHHs 110 JUCHUIIHHE

Leablo TUCHMITIMHBI SBISETCS MPUOOPETEHUE CTYIEHTAMU TEOPETUYECKHX 3HAHUHA O
(GOopMHpPOBAHNN KAaYeCTBEHHBIX OTJIMBOK, KOTOPOE MPOMCXOJUT B TMpOIECcCe TEIIOBOTO,
CHJIOBOTO M XUMHUYECKOTO B3aUMOJICHCTBHS OTIUBKU U TUTEHHOU (HOPMBI.

3agavell UCHMIUIMHBI SIBJIS€TCSI M3Y4E€HHE IIPOLIECCOB, IPOMCXOIAIIMX B (Qopme
MMETAIIJICBOBPEMA3AIINBKH,3aTBEPI€BAHUANOX K ICHUAOTIUBKH. [IMUCIIMITINHACITY)KUTTEOPETH
YeCKOHOCHOBONAIIAPA3paOOTKUTEXHOIOI MUECKUXITPOLIECCOB, U3y YEHUEKOTOPBIXIIPETYCMOTPEH
OBIIpOrpaMMeIUCHUITUHBIC T eopHst OPMUPOBAHUS OTIIMBKUY.

IInanupyemMsble pe3yJbTaThl 00yYeHHs
OO6yuenue no pucturuiHe «Teopust popMupoBaHUS OTIIMBKUY HANIPABICHO Ha (hOpMUpPOBAHHE
y 00y4aroLXCsl CIEAYIOMNUX KOMIETSHIUI:

Koa n HaumeHnoBanue NHauKaTopbl 10CTHKEHUS] KOMIIETEHIIUH

KOMIeTeHI Ui Hemanusayus unoukxamopog 00CmudiceHus KoMnemenyui
npugedena 8 ®OC (n.7, cmp. 10).

[1K-3 Pa3zpaboTka HOBBIX HUIIK  3.1. 3naer  TpagMLMOHHBIE U  HOBBIC

TEXHOJIOTUYECKHUX MPOLIECCOB TEXHOJIOTMYECKHE TPOLECCHl IPOU3BOJCTBA  CIOMKHBIX

MOJIYyYEHUS CIIOKHBIX OTJIMBOK B | U3/IETIUI  OTBETCTBEHHOTO  HA3HAYECHHS  MOITY4aeMbIX
JTUTEHHOM IIeXe. cocobamMu  JHUThs, O0OIACTH WX  NPUMEHEHHS U
TEXHOJIOTHYECKHE OCOOCHHOCTH.

UIIK 3.2. YMeeTnpuMeHsTh 3HaHUSA MO pa3paboTKe HOBOTO
M BHECEHHIO  U3MEHEHHH B  MOJAECPHU3UPYEMBIi
TEXHUYECKHHA TIPOIECC TPOU3BOJCTBA IMPOMBIIIIICHHBIX
00BEKTOB MOJy4aeMbIX CIIOCOOaMU JINThHS,

UIIK 3.3. Bnageer HaBBIKAMU 10 COCTaBJIICHHIO U
BHECEHUIO M3MCHCHHI B TEXHUYECCKYIO JIOKYMCHTAIIWIO B
CBs3M  pa3paboOTKOl  HOBOTO U KOPPEKTUPOBKOM
JENCTBYIOIIETO TEXHOJIOTUYECKOTO npoiecca
MPOU3BOJICTBA TMPOMBIIIIEHHBIX OOBEKTOB TMOIYYaeMbIX
crocob6amMu JTUTHSI.

2. MecTo TMCUMILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctunimuna  «Teopuss  dopmupoBanust oTiauBku» oTtHocuTcs K BJIOKy 1, wacrm,
dbopMupyeMoil ydacTHUKaMH 00pa30BaTENbHBIX OTHOIICHHUH MPOTPaMMBbI MaruCTPaTypHI.

«Teopust HhopMUPOBAHHS OTIIMBKHAY B3aUMOCBS3aHA JIOTUUECKH U COJICPKATEITHHO-METOUICCKU
CO CIEAYIOIIMMH AUCHUIUTMHAMU U npakTrkamMu OOIIL:

- COBpCMeHHI)Ie MMPOLECCHI JIMThA YEPHBIX WM IBETHBIX CIIJIABOB.

3. CrTpyKkTypa u coaepkaHue IJUCHUILIHHBI

OO0mast TpyJ0OeMKOCTh TUCIUIUIMHBI COCTaBISIeT 2 3a4eTHBIC €AUHUIIBI, 72 akaJeMUdYecKux daca (u3
Hux 40 9acoB — caMOCTOSITeNIbHAs paboTa CTYJCHTOB).



3.1  Buabl yuyeOHoli paGoThl H TPY10€MKOCTh
(mo popmam oOydeHUs)

3.1.1.0ynas hopma oOydeHus

Ne Bit yue6Hoii paGoTsI KoanuectBo | CemecTp
n/n 4acoB 1
1 AyAUTOpPHBIE 3aHATHS 32 32
B Tom uucrne:
1.1 | Jlekium 16 16
1.2 | IlpakTuyeckue 3aHATUS 16 16
2 CamocrosiTesbHasi paboTa 40 40
B Tom uucne:
2.1 | IloarotoBka npesentanuu 1mo teme T.D.0. 40 40
3 IIpomexyTouHas aTTecTanus
3auet/nud.3auer/FK3aMeH 3a4yer 3a4er
Hroro 72 72

3.2  TemaTuyecKuii IJIaH U3yYeHHUS TUCHMIIUHBI
(mo dopmam oOyueHus)
Temarnueckuil 11aH U3y4eHUs JUCLUILIMHBI [IPEeICTaBIeH B puiokeHuu Ne 1 k qanHO#M paboueit
IIpOrpaMMe AMCLHILINH.

3.3 Conep:kanue QU CHUTIIAHBI

Pa3zpea 1.

Tema 1.1. opmupoBaHue KPUCTATUINYECKOTO MAKPO-CTPOECHHUSI OTJIMBKH.

Tema 1.2. OcHOBHBIE IpeiCTaBICHUs O0IIEH TEOPUN KPUCTAIITH3ALMH.

Tema 1.3. XapakTepuCTHKN KPUCTAIUTHYECKOTO MaKPO-CTPOSHHSL.

Paznea 2.

Tema 2.1. XapakTepuCTUKN yCIOBHM TUTHS. [leperpes paciuiaBa mpu IUTaBKe.

Tema 2.2. Temnieparypa paciiaBa, 3aJIMBaeMoro B popmy. PexuMbl MIaBKu 1 3aJIMBKU.
Tema 2.3. BHerneunast 00paboTka pacriaBa.

Tema 2.4. TennmomacconepeHoc B OTJIMBKE, HEMETAIIIMUECKON U MeTalTnyeckoi popmax,
3aroJIHEHNE JTUTEHHON (POPMBI PACIIIIABOM.

Pa3pea 3.

Tema 3.1. KoHCTpYKIIMY JINTHUKOBBIX CHCTEM.

SBJICHUSI, IPOMCXOAIINE MPH 3aJIUBKE METau1a B GopMy.

Tema 3.2. Harpy3ka Ha IUTEHHYIO GOPMY B CTEPIKHH.

Paznea 4.

Tema 4.1. O6pazoBanue cyxoil KOpKHU B ChIpOi (hopMe U CBSI3aHHBIE C HEH MOCIeICTBUS.
Tema 4.2. O6pa3oBaHue ra30BbIX PAKOBHH B OTIHBKAX.

Tema 4.3. Ilporneccsl, mpoxoAsiye B OTIUBKE MPH 3aTBEPAECBAHUU U OXJIAXKICHUU.
Tema 4.4. Ycaaka crijiaBoB U OTJIIMBOK M METOJIbI OJTYYEHUS] TOYHBIX U TJIOTHBIX OTJIMBOK.
Tema 4.5. HanpsbxkeHus, TpemiuHbl U 1eopMaliui B OTIUBKAX.

Paspnean S.

Tema 5.1. opmupoBaHre TOYHOCTH OTJIMBOK.

3.4  TemaTnka CEeMMHAPCKUX/NPAKTUYECKHUX 3aHATHI
1. Ob6cyxnenue Tem BKP MaructpanToB u ux B3auMoCBsi3H ¢ nucturuinaon TO.
2. OmnpeneneHre BpeMEHU OTBOJIA TEIUIOTHI IIEPETrpeBa, 3aTBEPCBAHUS U OXJIAKICHUS OTIMBKU
710 TEMIIEPATYphl BEIOUBKHU.
3.  ®opmHpOBaHHE MOHOKPUCTAJUIMYECKOH CTPYKTYpHI OTIMBKHU. PaccMoTpeHne BapuaHTOB
KOHCTPYKLIUU KPUCTAIOOTOOPHUKOB



4. OOcyxnenne puU3nUecKoro SKCIEPUMEHTA IO ONPEICTICHUI0 HEPAaBHOMEPHOTO pactpeieecHus
JIMHEWHOM yCaJIKU Ha pacCMaTpUBaeMOM pa3zMepe

5. TpemuHbI B OTIUBKAX, MEXaHU3Mbl UX BO3SHUKHOBEHUS U CIIOCOOBI yCTPAHEHUS

6. OOcyxaeHre METOAUKH pacyeTa JUTHUKOBBIX CUCTEM Il 0€30M0YHBIX (JOPM C BEPTUKAIBHOM
MI0CKOCThIO pazbeMa.([I1CA).

7. 3acimymmBaHue TOKIAI0B M0 TeMe «COBpEMEHHbIE CLIOCOOBI JTUTHS.

8. HaznaueHue TOUHOCTHBIX napaMeTpoB. CpaBHEHHE TOYHOCTH pa3MEPOB OTJIMBOK MU JIUTHE B
MECYaHO-TIMHUCTHIE (OPMBI B ITIOTOYHO-MEXAaHU3UPOBAHHOM U aBTOMATHU3HPOBAHHOM MPOU3BOJICTBAX

3.5 TemaTruka KypcoBBIX POEKTOB (KYpPCOBBIX padoT)
KypcoBoii mpoeKT He MpeycCMOTPEH YUEOHBIM IIJIAHOM.

4, Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecieyeHne

4.1 Hopmatusubie nokymenTbl 1 'OCThI

1. TOCT P 53464-2009 OTiauBKA U3 METAJUIOB U CIUIABOB

4.2  OcHoBHasi 1UTEpaTypa
1.Yepuemmos, E. A. Teopernmueckue OCHOBBI JHMTEHHOIO MPOU3BOACTBA. Teopus (HopMUpOBaHUS
otnuBkH : yueOHUK / E. A. Uepnbimos, A. U. EBcturneeB. — Mocksa : Mammnoctpoenue, 2015, —
480 c. — ISBN 978-5-94275-757-1. — TekcT : 3neKkTpoHHbIH // JIaHb : 3JIEKTPOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/63253

4.3  JlonmoJHUTEJIbHAs JIUTEpATypa

1.0OcHoBbI TeOpHHU popMHEpOBaHKs OTIMBKH : yueOHOe nocodue / T. P. T'unsmanmuna, B. H. Bapanos,
B.T'. ba6bkun, A. M. Cunnukun. — Kpacnosipck : COVY, 2014. — 148 c. — ISBN 978-5-7638-2965-
5. — TexcT : anexTpoHHbIi // Jlanb : 3nexkTpoHHO-01OIMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/64573

4.4 DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypPChl
B mpouecce u3yueHUS AUCHUIUIMHBI BO3MOXKHO MPHUMEHEHHE AMCTAHIIMOHHBIX 00pa30oBaTENbHBIX
texHosoruit B cucteme LMS Mocnonurexa.
J71g n3y4eHust TUCIUILIMHBI peKOMEHayeTcs ucnonb3oBath DOP: «Teopus hopMupoBaHUS OTIUBKNY
Astopsl: [lonomapes A.A., Epmos M.IO.
Ccplnku: (HaXOAUTCS B pa3paboTKe).

45  JluleH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoe odecrneyeHune

Ne HaumenoBanue | Pazpaboruux I1O HJocTynmHocTh Ccbuika Ha Equnblii peectp
(mpaBooOJiagaren | (JIMLIEH3UOHHOE, POCCHICKHUX MPOrpaMMm st
b) ¢B00OTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHsieMo
e)
1 |Astra Linux [ OOO JInnensnoHHoe https://reestr.digital.gov.ru/rees
Common Edition | "PYCBUTEX- tr/305783/?sphrase_id=954036
ACTPA"
2 MoitOduc 00O "HOBBIE JInneH3noOHHOE https://reestr.digital.gov.ru/rees
OBJIAUHBIE tr/301558/?sphrase_id=943375
TEXHOJIOI'M"
NI Multisim | OOO "HOBBIE JIuneH3noOHHOE
10.0. OBJIAYHBIE
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TEXHOJIOI'A

4.6  CoBpeMeHHble Tpo(pecCHOHAIbHBIE 0a3bl JaHHBIX W  HHGpOPMaLMOHHBIE
CIIPABOYHbIE CHCTEMBbI
Ilepeuens pecypcoB cetu UHTepHeT, JOCTYNHBIX /I OCBOCHHUS AN CHUILVIMHBI:

HaumenoBanue Ccbuika Ha pecypc JocTtynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMBbI

HocTtynHa B ceTn

Stack Overflow https://stackoverflow.com/ | UuTephet Ge3
OTpaHUYCHU N

Mngopmanuonnrie pecypert Cern http://consultant.ru JlocTynHo

Koncynprantlliroc ' '

ITopran ®@enepanbHbIX

TOCYAAPCTBCHIBIX http://www.fgosvo.ru HoctynHo

00pa30BaTeNIbHbIX CTAaHAAPTOB
BBICIIIETO 00pa30BaHUs

J1eKTPOHHO-0MOINOTEYHbIEe CHCTEMbI

Jlanp https://e.lanbook.com/ JlocTymHa B ceTH
WNurepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop.ru/ | JoctymHa B cetn
WNurepuer 6e3
OTpaHUYECHUN

IIpodeccnonanbubie 0a3bI JAHHBIX

baza nanHbIX HaydHOU http://www.elibrary.ru HoctynHo
AIIEKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JocTtynHo
MoJIUTEeMaTHIeCcKasi peepaTUBHO-
6ubnuorpaduueckas u
HayKOMETpHYECKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

S. MarepuanbHO-TeXHHYECKOe o0ecreyeHne

KomneroTepusiii knacc aBl511 mo3BossieT rpymme CTYAEHTOB BBIOIHATH TPEXMEPHOE
MOJICIMPOBAaHNE JUTEHHOro Kycra B rpaduueckoil cpene mporpammel «T- FLEX CAD» u
npoBoauTh pacuétsl B mporpamme: CKM JIIT «ITomuron CodTy»


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/

Y4eOHo-1abopaTopHbIi MPAKTUKYM KOMIBIOTEPHOI'O MPOEKTUPOBAHMS TEXHOJIOTHYECKOTO
nporiecca usrorosneHuss OoTMBOK «TOTJI-2A» (paspabotuuku 3AO Jlutapopm -MITY
«MAMM» BKITIOYAIOLINN: pacdyeT TOYHOCTHBIX MapameTpoB, A0MYyckoB U npumyckoB o 'OCT P
53464-2009(pazpadbotunk  MI'TY «MAMMW»); nurelinpix ykinoHoB 1no I'OCT P 53465-
2009(pa3zpadotunk MI'TY «MAMM»). Pacuer auddepeHunpoBaHHON TMHEHHON YCaIKH OTIUBOK
U3 4YyryHa M YIJIEPOJAMCTON CTalM, HM3rOTOBJIEHHBIX IO METAJUIMYECKON OCHAcTKE, OLIEHKa
MPOJIMBAEMOCTH OTBEPCTUN, MHMHUMAJIbHBIX TOJIIMH CTEHOK, (OPMHUPOBAHUS BHYTPEHHHUX
MOBEPXHOCTEH OO0JIBaHAMH, PACUYET MapaMEeTPOB 3HAKOBBIX YacCTeH CTEPKHEU, 3a30pOB MEXKIY
3HaKaMH 1 GOPMOIi, MapaMeTPOB OXPaHHBIX YCTPOUCTB B JOpPME; pacyeT JTUTHUKOBBIX CUCTEM IS
YYT'YHHBIX OTJIUBOK;

Monemupytomuii  naker  «llomuron  CodT», MO3BONAIOMUI  MOJETUPOBaTH B
dbopmate3Drporiecchbl 3aIMBKH KycTa OTJIMBOK B (JOpME, 3aTBEPACBAHMS, OXJIKICHUS OTJIMBOK U
OTIpPENIeNIATh BO3MOXKHBIE BHYTPEHHHE Je(PEKThl yCaJOYHOTO XapakTepa B MPOEKTUPYEMOi
OTJIUBKE.

Howmep O06opynoBanue
ayJUTOPUA
aB2110 TexHoorHYecKasioCHACTKAUITU3TOTOBICHU0€300YHON (hOPMBI, BKITFOYAROIIASIK

OHMYECKYIOONOKY, IMJINHIPUYECKUNCTEPKEHb, HATIOJHUTEIbHYIO paMKy. 11eun
ISl IPUTOTOBJICHHS paciuiaBa 4yyryHa,Al-cruiasa.

ag2110 JlaGopaTopHBIN CMECUTEh — KATKOBBIN IS
MIPUTOTOBIICHUSA()OPMOBOYHONCMECH,0TIOKH, MOICITLHASTIIINTACMO,ICITLIOBBUICTLIH]
TbI,IIOTEHIIMOMETP, X POMEITb-ATIOMEIMBABIETEPMOIIAPHI.

ap2110 25mT.,rOTOBBIXOTIUBOKM=0, SKT,IITAHT €HIIUPKYJIb, [NTYOUHOMED

Pasmerounas mimTa, BeChI.

aB2110 [Taker npuxnagueix nporpammTOTIL.
as2110 Meroanka pacuera rpy3a, METOJMKA pacueTa JUTHUKOBBIX CUCTEM 0€30MOYHOM
(hopMOBKHU (Tuna DISA). Meroanka pacuera

BPEMEHOXJIAKACHUSOTIMBKUBPOPMETOTEMIIEPATYPHIBHIOMBKUHOXIIAKICHUSOTII
MBKHU 1IOCJI€ BEIOMBKHU JI0 TEMIIEPATYPhl 50°C

6. MeToauveckue peKOMeHIAlu U

6.1 MeToanyeckue peKOMeHIAUUM /sl PenoaBaTesisi 10 OPraHu3aluMu 00yYeHust

6.1.1. IlpemomaBarenb OpraHu3yeT MpeNoJaBaHUE JUCLUIUIMHBI B COOTBETCTBUU C
TpeOoBanusiMu  "llonoxkeHus 00 opraHu3aluu 00pa30BaTENBHOrO MpoIlecca B  MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (puinnanax", yrBepx aAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBoM 3aHSATHM TpENoJaBaTelb JOBOAMUT JIO CBEJCHHS CTYACHTOB COJIEP)KAHHE
pabGoueii mnporpammbl aucuuruinabel  (PITJ) u mpenocraBiseT BO3MOXHOCTh O3HAKOMIIGHHS C
IIPOrpaMMoi.

6.1.3. IIpenoaBaTens 0COOEHHO OOpaIaeT BHUMaHUE CTYJICHTOB Ha:

- BuAbl U (GOpPMBbI NPOBEACHMS 3aHATUN IO TUCIHUIUIMHE, BKIIOYas IMOPSIOK MPOBEACHUS
3aHATUM C TPUMEHEHHUEM TEXHOJIOTHUH JUCTAaHIIMOHHOTO OOYYEeHUs M CUCTEMBI IMCTAHIIMOHHOTO
oOyuenus ynusepcutera (C/IO Mocnonurexa);

- BHJbBI, COJEPKAaHUE U TNOPSAJOK IIPOBEAEHHUS TEKYLIErOo KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHIOM OILICHOUYHBIX CPE/ICTB;

- popmy, cojiepkaHue U MOPSATAOK MPOBEACHUS MPOMEKYTOYHON aTTeCTallMd B COOTBETCTBHUH C
(OHIOM OLIEHOYHBIX CPEICTB, MpeaycMoTpeHHbiM PIT/I.

6.1.4. J[loBogur 10 CBeAEHUS CTYIACHTOB TpauK BBINOJHEHHS Y4eOHBIX paldoT,
npeaycMoTpeHHsix PIT/I.

6.1.5. HeoOGxomuMo ¢ camoro Hayana 3aHATUH PEKOMEHOBAaTh CTYAEHTaM OCHOBHYIO H
JOTIOJIHUTENBHYIO JIUTEPATYPy U yKa3aTh yTH JOCTYIA K HEH.

6.1.6. BHawane wiM B KOHIIE CeMecTpa [JaTb CIOMCOK BONPOCOB ISl TMOJATOTOBKH
KIIPOMEXYTOYHOMW aTrTecTaluy(3K3aMeHy WU 3a4€Ty).



6.1.7. Pexomenayercs ¢dakt o3HakoMieHus ctyaeHToB ¢ PI1/] u rpadgukom paboThl THCEMEHHO
3a(hUKCUPOBATH MOAINMUCHIO CTYIEHTA B JIUCTE O3HAKOMIIEHUS ¢ conepxkanue PII/I.

6.1.8. IlpenomaBarenu, BeaymMid JEKIHMOHHBIE W MPAKTHYECKUE 3aHATHUS, JOJDKHBI
COTJIACOBBIBAaTh TEMAaTHYECKUH IUIAH MPAKTUYECKUX 3aHATUH, HWCIOJb30BATh EIUHYI0 CHCTEMY
0003HaYEeHUI, TS PMUHOB, OCHOBHBIX IMOHSATHI IUCIUILUIUHBIL.

6.1.10. LenecooOpa3zHo B X0/€ 3aIIUTHI Mpe3eHTAIMH 33aBaTh BHICTYNAIOUINM U ayIUTOPHH
JIOTIOJIHUTENbHBIE W YTOYHSIOIIME BOMPOCHI C 1ENbI0 BBIICHEHHMS HMX MO3ULIUN MO CYIIECTBY
00CyX1aeMbIX MPOOIIEM.

Bo3MoxHO mpoBeneHre 3aHATHI U aTTecTaluidl B JUCTAHIIMOHHOM ¢dopMaTe ¢ MPUMEHEHHEM
CUCTEMBI JHUCTAaHIHOHHOTO 00yueHus yHuBepcutera (CO-LMS). Ilopsgok mpoBeneHus paboT B
JTMCTAaHIIMOHHOM (pOopMaTe yCTaHABIMBACTCS OTJCIIbHBIMU PACTIOPSDKEHHSIMU IPOPEKTOPA M0 y4eOHOM
paboTe W/uin NEHTPOM YIeOHO-METOAMIECKON pabOTHI.

6.2  MerToanyeckue ykazaHusi JJisi 00y4aOIMMXCs M0 OCBOCHUIO AU CHHMILINHBI

CamocrositenpbHass  paboTa  CTyIEHTOB  JIOJDKHA  OOECHEYUTh  BBIPAOOTKY  HABBIKOB
CaMOCTOSITEJIbHO TBOPYECKOI'0 MOJXO0/a K PEIICHUI0 3ajjayu, HAalpaBJIEHHBIX Ha 3aKpeIUIeHue 3HaHWM,
MOJTYYCHHBIX TPU ayJAUTOPHBIX 3aHATHUSX.

3agaun caMOCTOSITENIbHON pabOThI CTYAEHTA:

- pa3BUTHE HaBBIKOB CAMOCTOSITEIILHON y4eOHOH pabOThI;

- OCBOEHME COJIePKAHUS AUCLUUIUINHBL;

- yriIyOJeHre COJepKAHUS U OCO3HAHNE OCHOBHBIX TOHSATHIA AUCIUTUINHBL,

- UCMOJIb30BAHUE MaTepuana, COOPaHHOIO U MOJYYEHHOTO B XOJ€ CaMOCTOSITEIbHBIX 3aHATHH
s 2 PEKTHBHOM MOATOTOBKH K 3a4eTy.

Buzpl BHEay1IMTOPHON CaMOCTOATEIBHON pabOTHI:

- CAMOCTOSITEJIbHOE N3YUEHHUE OT/ICIbHBIX TEM JUCIUTUINHBL;

- IOJITOTOBKA K JIEKLIMOHHBIM 3aHITHUSAM;

- IOJITOTOBKA K CEMHHAPaM;

- IOJITOTOBKA K HTOTOBOMY TECTY.

Jlns1 BBITIOJTHEHUS JTIOOOTO BHJIa CAMOCTOSTEIBLHON PabOTHl HEOOXOIMMO TPOUTH CIICTYIOIINE
STarbl:

- ONpEJEIIEHNE LIEJIN CAMOCTOSITEIbHON paboThI;

- KOHKpETHU3alus 03HaBaTeIbHOMN 3a/1a4H;

- CaMOOLIEHKA TOTOBHOCTH K CAaMOCTOSITEJIbHOM padoTe;

- BBIOOp a/1eKBaTHOTO crioco0a JIeHCTBHS, BEAYILETrO K PEILICHUIO 3a1au;

- IJITaHUPOBaHUE PabOTHI (CAaMOCTOSITEILHOM UITH C TOMOLIBIO IIPETIOAABaTeNsl) HaJl 3aJJaHUEM;

- OCYUIECTBJIECHHE B IIPOLECCE BBHIMOJIHEHUS CAMOCTOSATENIbHOW paboThl CaMOKOHTPOJIS
(MIpOMEKYTOYHOTO U KOHEYHOT'0) Pe3yJIbTaTOB padOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- pepaexcust.



Paznen 7 PN ~®OHJOLEHOYHBIX CPEJACTBIO JUCLHUIIIMHE
«Teopust popMuUpoOBaHUSA OTIUBKI)

HanpapneHnue moaroToBKu/CeualbHOCTh
15.04.01 «MamuHOCTpOCHHUE)
[Tpoduns/crienmanu3anus
«{u¢poBbie TEXHOJIOTHH AJTUTHBHOIO U 3arOTOBUTEIbHOIO MPOU3BOICTBA»

7. ®oH/1 O1IEHOYHBIX CPEICTB
B pe3yabpTare OCBOEHUS JIACIUATLINHBI (Moyst) y 0o0yyJaronuxcs
(hopMUPYIOTCACTIENYIONTUEKOMIIETCHIIMUN TOJKHBIOBI THJOCTUTHY THICIIC IYIOLITUEPE3YIbTaTHIO0
y‘leHI/IHKaKBTaH(1)OpMI/IPOBaHI/IHCOOTBeTCTBYIOH_[I/IXKOMHeTeHL[I/IﬁZ

B pesyabTare

Kon ocBoernsi OII IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUSA
KOMIIeTEeHI[HH . Mo AUCHUIIHHE
obyuarommiics AuCH
JloJzkeH 00J1a1aTh
IK-3 Crioco0eH paspabatbiBaTh MIIK 3.1. 3naer:
HOBBIX TeXHOIOIHUECKIX Buibl TUTHS, HX TIPEUMYIIECTBA M HEJIOCTATKH
MPOLIECCOB MOMyHeHHUs MeTtoauKku aHaanu3a TEXHOJOTHYHOCTH TN
CJIOJKHBIX OTJIUBOK B HpOHeCCLI 3aTBCPACBAHUA U OXJIAKACHUA OTJIHMBKHU H
JINTEHHOM ILIEXE. HX MAaTEMATUYECKUE MOJECIIA

[IpukiiagHple  KOMIBIOTEPHBIE  NIPOrpPaMMbl UL
MOJIETIUPOBAaHUE JIUTEUHBIX MTPOLIECCOB: HAUMEHOBAHNU,
BO3MOKHOCTH M TIOPSIIOK paObOTHI B HUX
[TapamMeTpbl TEXHOJIOTMYECKUX IPOLECCOB MOJYYECHHUS

0COOEHHOCTHU
[IpenmymiecTBa M HEAOCTATKU PA3IMYHBIX CHOCOOOB
M3TOTOBJIEHUS OPM U CTEPKHEN
CAD-cuctemsl: Kiaccbl, HAUMEHOBaHMS, BO3MOXHOCTH
U OPSAZI0K paboThl B HUX

Enunyro cucteMy TEXHOJIOTMUECKON TOKYMEHTALINH.
NIIK 3.2. Ymeer:

BeiOupare  onTUMalbHBIA  €cHOCO0  M3TOTOBICHMS
OTJIMBKHU

OneHuBaTh TEXHOJOTUYHOCTD
Boibupates BapuaHThl (OpMHpPOBAHHS BHEUIHUX U
BHYTPEHHUX ITOBEPXHOCTEN CII0KHON OTIUBKU
PaccunThiBaTh TEXHOJIOTMYECKHE PEXKUMBI Ipoliecca
JUTBA JUIS CJIOKHOM OTJIMBKM C UCIIOJIb30BaHUEM
MPUKIAAHBIX ~ KOMIBIOTEPHBIX  MpOrpamMM  JUIS
BBIYMCIICHUI
Hcnonb30BaTh makeThl MPUKIAAHBIX MPOTPaMM JJis
MOJIETMPOBAaHUS IIpoLecca 3alOJHEHUS JIMTEHHON
(hopMbI U 3aTBepJIeBaHUS CII0)KHON OTIMBKU
AHanmu3upoBaTh  PE3yNbTaThl  MOJCIUPOBAHMS
BBIOMpATh ONTHUMAJbHBIE BapUAHTBl KOHCTPYKITHI
JUTHUKOBBIX CUCTEM
Onpenensitsb TEXHOJIOTHYECKUE BO3MOYKHOCTH
000pyI0BaHUS Ui M3TrOTOBJICHUS ¢bopwm,
pa3pabaThiBaTh TEXHOJOTHIO HM3TOTOBJICHUS (HOPMBI U
CTep)KHEH C y4eTOM OCOOCHHOCTEH NEHCTBYIOIIEro U

10

OTJIMBOK CIOCOMaJIbHBIMKM BHAAMHU JIMTbA H HUX




HOBOTO 000PYTIOBaHUS

Pa3pabaTpIiBaTh TEXHOJIOTHUYECKYIO TOKYMEHTAITHIO
HIIK 3.3. Biageer:

AHanu3zoM TEXHOJIOTUYECKUX BO3MO>KHOCTEH
JEHCTBYIOIIETO IPOM3BOJICTBA, BBHIOOPOM  crocoda
HU3TrOTOBJICHUS CJIOKHOMN OTIUBKU

MoaenupoBaHreM TIpoIecca 3aloJIHEHUSA JIUTEHHOMN
(GbopMBI W 3aTBEpACBAHUS IS CIOXHOW OTIUBKH B
MaKeTax MPUKIAJHBIX IPOTPaMM

PacdueToM TEXHOJIOrMYECKUX PEKUMOB MPOLECCA JTUThS
JUISL CJI0KHOM OTJIMBKH

KoppekrupoBannem KOHCTPYKLIUU JIMTHUKOBOU
CUCTEMBI, ITIOJIOKEHHUS CIIOKHOW OTIMBKH B (dopme,
BapUAHTOB (OPMUPOBAHUS BHEIIHUX WM BHYTPCHHHX
MOBEPXHOCTEM  CIOXKHOM  OTJIIMBKM C  Y4E€TOM
pe3yJIbTaTOB MOAEITUPOBAHHUS

AHanmM30M Croco00B H3TOTOBJICHHUS CTEP)KHEH IS
CJIOKHOM OTJIMBKH, BEIOOP ONTUMAJILHOTO BapHUaHTa
Pa3paboTkoii TEXHOJIOTHYSCKOM TOKYMEHTAIIMU Ha MPOIIECC
HU3TOTOBJIEHHUS CI0KHOHU OTIMBKU

7.1  MeToabl KOHTPOJIS U OLICHUBAHMS Pe3yJ1bTATOB 00y4eHus!
OueHo4HbIe cpeICTBA VISl TEKYLIero KOHTPOJIS YCIIeBaeMOCTH, NIPOMEeKYTOUYHON aTTeCTAlMH 10

HTOramM OCBOCHUSA NUCIUIIJINHBI.

B mpouecce O6y‘leHI/IH B TCUCHUC CCMCECTPa HCIIOJB3YIOTCA OLCHOYHBIC CPCACTBA TCKYILICTO
KOHTPOJIA YCIICBACMOCTH U HNPOMCEKYTOUYHBIX aTTGCTaHI/If/'I. HpI/IMeHﬂIOTCﬂ CIICAyromue OUCHOYHBIC
cpeacTBa: ydaCTHuC B JICKIIMU, YYACTHC B CCMHUHAPC, 3allUTa pe(bepaTa B BUJC IIPE3CHTANH, TCCT,

3a4er.
HanmenoBanue Kparkas xapakrepuctuka IIpencraBnenue
Ne OneHovyHOro OLICHOYHOI'O CPEACTBa OneHoyHOro cpescTBa
OC cpeacTaa B ®OC
CpenctBo NpoBEpKH YMEHHUI MPUMEHSTh
ITpesenTanus I0JIy4E€HHBIE3HAaHUA A PEILICHUA3a a4 011 «TexHonornueckas
1 JIOKJIa]1a 1o PEeIEeNEHHOTOTUITANIOTEMENITNPA3IETY npopaboTkanNel,Ne2 Ne3
BbIOpPaHHOM TeMe.
Cucrema CTaH/IapTU3UPOBAHHBIX
2 Tect 3aJaHuH, no3Bosttoniasi | PoH TECTOBBIX 3aJIaHUH
(T) aBTOMATU3UPOBATH NpOLEnYPY
MU3MEPEHMS YPOBHS 3HAHUN U YMEHUM.
Juanor mnpenoaaBaTensi €O CTYAECHTOM, Bonpock! /uis 3auera
3 MUCbMEHHO Lelb KOTOpPOTO — CHCTEMAaTu3alus |
(3 -3auer) YTOYHEHHE HMEIOLUXCS Yy CTYyAEHTa
3HAHUH, ero WHAVBUAYAJIbHBIX
BO3MOKHOCTEH, YMEHMUSI.

7.2  Ikana u KpUTEePUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHHUsI
DopMa NPOMEKYTOYHOM aTTeCTallMM B IEPBOM cemMecTpe: 3a4er.

[IpomexxyTounass arrectanus oOydaromuxcss B (opMe 3adera HPOBOJUTCS IO
pe3ysibTaTaM BBIMOJIHEHHSI BCEX BUIOB y4eOHOM pabOThl, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM
o JaHHOW aucuuiviMHe. llpu 3TOM yuyuTBIBalOTCA pPE3yabTaThl TEKYLIETO KOHTPOJIA

yCII€Ba€EMOCTH B TCYCHHEC CEMCCTpaA.

OneHKa CTEMEeHW JOCTHIKCHHUS OOYYaroIIMMUCS

IUIAHUPYEMBIX Pe3yJbTaTOB OOYYEHUS MO JUCHUIUIMHE MPOBOJUTCA IPErojaBaTelieMm,
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BEYLIUM 3aHATHUS [0 JUCHUIUIMHE METOAO0M SKCIEepTHOM onieHkH. 1o uToram npomexxyTouHou
aTTeCTallly 10 TUCIUILTNHE BBICTABIISETCS OIEHKA «3aUTCHONUIIH «HE3aYTCHOY.

Pe3ynbrartel mpoxokIeHUs TecTa MO AMCHUIIMHE YYMUTHIBAIOTCS MpPH TMPOBENCHUU
IPOMEKYTOUYHOM aTTECTAIMH 110 AUCHUIUIHHE.

OneHrBaHUE TEKYIIEH YyCIIEBaEMOCTH M HWTOTOBOTO pE3yibTaTa OCYIIECTBIISIETCS B
CHCTEME PEUTHHIOBOM OICHKH. [laHHAs cucTeMa MO3BOJISIET YYUTHIBATh B OajulaX BBIOJIHEHHE
CTYJIEHTOM y4eOHON pabOThI, BBIIOJIHEHHON CTYIEHTOM Ha KaXJOW Hejaene oOydeHUs M Kak
UTOT 32 BECh CEMECTp O0yUCHHSI.

Pesynbrarhl yueOHOM pabOTBI 3aHOCATCA €XKEHEISIbHO B PEUTHHTOBYIO TaOJHILy.
Jannas Tabnuia BKIIOYAET CIIEAYIONINE TOKa3aTeIu:

-y4acTHe B JIEKIUHM, Oaljbpl 32 MPUCYTCTBHE HA 3aHATHE M OTBETHl HAa BOIPOCHI
npenonaBatensi(2 u 6oaee 6amioB),

-y4acTHe B CEMHHAape, OauIbl 3a IPUCYTCTBHE HA CEMUHApPE U aKTUBHOCTH O0CYXICHUU
paccmaTpuBaeMoit TeMbi(2 u 6oJiee 6aIIoB),

- 3amuTa pedepara B Buze npe3eHranuu, (Makc. 10 6amos),

- rect(makc. 20 6aion),

CTyneHT mosry4aer 3a4yeT Mo JUCIHIUIMHE MO pe3yibTaTaM PEHTHHIa WM MPH YCTHOH
orpoce.

Ixana

OLlEeHUBAHMS Onucanue

3auTeHo

BrimonHeHsl Bce BUABI yueOHON pabOThI, MPEIyCMOTPEHHbBIE yU4EeOHBIM
maHoM. CTyZIEeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHHWM, YMEHHH,
HaBBIKOB, OIEPUPYET MPUOOPETCHHBIMU 3HAHUAMU, YMEHHSIMH,
HaBBIKAMH, IPUMEHSET UX B CUTYaLUSAX MOBBILIEHHON CIOXKHOCTHU. [Ipu
9TOM MOTYT OBITh JOMYIIEHbl HE3HAYUTENbHBIE OIIMOKH, HETOYHOCTH,
3aTPYJHCHUSI MPH AHATUTHYECKUX OIEpalUsAX, MEPEHOCEe 3HAHUU U
YMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYaLUH.

Hezaurteno

HeBbimonHeHo oauH  unau Oonee  BUJAOB  yueOHOH  paboThl,
MPEYCMOTPEHHBIX y4eOHBIM IUTAHOM. CryneHr
JIEMOHCTPHUPYETHENOJHOECOOTBETCTBUE3HAHN I, yMEHU,HABBIKOB, 10Ty C
KalOTCA3HAYUTEIbHBICOIINOKH, IPOSBISETCS ~ OTCYTCTBUE  3HAHMIA,
YMEHUH, HaBBIKOB TIO psAOy TOKa3arened, CTYIEHT HWCIBITHIBACT
3HAYMTENbHbIE 3aTPyIHEHUs TpPU ONEPUPOBAHMM 3HAHUAMU U
YMEHHUSIMH TIPH UX TIEPEHOCE HAa HOBBIE CHTYAIIHH.

HpOMC)KYTOQHaﬂ aTTeCTanusa O6y‘-IaIOH_II/IXCH B (I)opMe 3a4ucTa MpPOBOAUTCA TIO

pe3yJbTaTaM BBIIOJHEHHS BCEX BUAOB yU4eOHOM pabOThI, IPEAYCMOTPEHHBIX YIEOHBIM IIJIAHOM
no JaHHOW aucuuruinHe. Ilpu 3TOM yuyuTBIBalOTCS pE3yJabTaThl TEKYLIEro KOHTPOJIS
yCIieBaeMOCTH B TedyeHue cemectpa. OILEHKAa CTENEeHUW JOCTHXKEHUS O00y4yaromuMUCs
IUIAHUPYEMBIX Ppe3yNbTaToB OOy4YeHHS 1O JUCHUIUIMHE IPOBOAUTCS IPENoJiaBaTelIeM,
BEAYIIUM 3aHATUS M0 JAUCHUILUIMHE (MOJYJI0) METOJOM 3KcrepTHOM oueHku. Ilo uroram
MIPOMEKYTOUHOM aTTeCTallMM MO JUCIUILIMHE (MOIYIIIO)BBICTABIISETCS OLEHKA «3a4TE€HO» WU
«HE 3aYTEHO» B COOTBETCTBUHU C IIPUBEIECHHOM BBIIIE IIKAJIONW OLICHUBAHMS.
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DopMa NPOMEKYTOYHON aTTECTALUM: 324€T

IIK-3 Cnoco6en pa3padaTbiBaTh HOBBIX T€XHOJIOTHYECKMX MPOLECCOB MOJYYeHHUS CJIOKHBIX OTJIMBOK

B JINTEHHOM IIexe

Kpurepun oneHuBanus

IHoka3zartennb
He 3aYTEeHO 3a4YTEHO
2 3 4 5
3HATh: Ob6yyarommuiics OO6yuaromuiics Obyuaromuiics OO0yuarommiics
Teopernueckue | AEMOHCTPUPYET JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
OCHOBBI MOJIHOE OTCYTCTBUE | HEMOIHOE 4acTUYHOE MIOJIHOE
CBOICTB 3HAHUS COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
HUCXOTHBIX Teopetnueckux 3HAHUH 3HAHUH: 3HAHUH:
MaTepHalioB OCHOB-CBOWCTB TeopeTnuecknx TeopeTnueckux TeopeTnueckux
HCIIOIb3yeMBIXIT | HCXOIHBIX OCHOBBI CBOMCTB OCHOB CBOICTB OCHOB CBOIICTB
pudopMupoBay | MATCPHAIIOB HCXOTHBIX HCXOTHBIX UCXOHBIX
HKaYeCTBEHHOMOo | UCTIOJIB3YEMbIX IIPU | MaTepHajIoB MaTepuasoB MaTepuasoB
TnuBkusicpo | POPMEpOBaHHH HCIIOJIb3YEMBIX UCIIOJIb3YEMBIX TIPH | UCTIOJIB3YEMBIX TIPU
eKTUPOBAHHOTOT | KAYCCTBEHHOM Tpu hopmupoBanmH (I)OpMI/IPOBaHI:’II/I (1)0pMI/IpOBaHI:II/I
eXHOJIOrnuecKor | OTJIMBKH KAYCCTBEHHOI KaueCTBECHHOU KauyeCTBCHHON
0 mpouecca M. | I OTITHBKIL OTJIUBKH VIS | OTJIMBKHU TUIS
PaccMOTPEHHEIX | ¢ripoeKTHPOBAHHOTO T CIIPOEKTUPOBAHHOTO | CIIPOSKTHPOBAHHOT
Bpasaenaxl,2,3. | TeXHOMOTHUECKOro | L\ oo o TEXHOJIOTMHECKoro ) 0
nporecca Te)I()HOJIOFII;‘IeCKOFO nporiecca HO | TEXHOJOTHYECKOTO
HELOCTATOUHOE JIOTTYCKaOTCs mporecca
COOTBETCTRIIC ;Iz)?[uec‘;‘io e HE3HAYUTEIILHBIC CBoboHO
fo— (bmﬂquK? i 3Haq}I]’ITeHI’HHe SIIeHTI/(I)iI:IP(I)’CTI/I EEEI())%II))Z:"ZHHHMI/I
CYTHOBTH ABTEHII, | oG, Bany,I[HeHI/I;I Opy | 3HAHHUSAMU.
LPOMIEXOAIAR TP | nposipsercs AHATMTHYECKUX
dbopMupoBaHUU
CTPYKTYPBI OTIIMBOK. HEAOCTATORHOCTE OTCpaLHAX.
3HAHHH,
ITo psany
MokKasaTelei,
oOyyJaroruiics
WCTIBITHIBAET
3HAYUTEITbHBIE
3aTpyaHEHUS TPU
OTIepUPOBAHUHT
3HAHUSAMHU TIpU HX
MIepeHOCe Ha HOBBIC
CUTYaIUH.
yMeTh: OO0yuaromuiicst He OO6yyarommumiics OOyuarommuiics OO6yuarommuiics
Teoperndeckim | YMECT HIH B JEMOHCTPHPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET
HOCHOBAMICROH | HEAOCTATOUHOM HETOJTHOE YaCTHYHOE TTOJTHOE
CTCTICHH YMEET: COOTBETCTBUE COOTBETCTBHUE COOTBETCTBUE
CTBUCXOIHBIXMA o
TeopeTnueckumu 3HaHUU OCHOB | CJEIYIOIINX CIEYIOIINX
TCPUATIOBUCTION | cyopamu cBOMCTB Teopernyeckux YMEHUN: YMEHUN:
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b3YEMBIX IIPU HCXOJTHBIX CBOWCTB M OCHOBaMH | TeopeTnyecKkuMu TeopeTnyeckumu
GopmupoBaHuy | MaTepHAIIOB CBOMCTB UCXOJIHBIX OCHOBaMH CBOWCTB OCHOBaMH
KAYeCTBEHHOI WCTIOJIb3YEMBIX MPH | MAaTEPHAJIOB HCXOJHBIX CBOMCTBUCXOHBIX
OTJHBKH IS q)OpMI/IpOBaHﬁII/I WCIIOJIb3YEMbIX TIPU | MAaT€pPUAJIOB MaTepHaIOBUCIIONb
Ka4eCTBEHHOM hopmupoBaHUHN WCIIONIB3YEMBIX TIPH | 3yeMBIXIIPH(POPMHU
CIPOCKTHPOBAH | 1 iiygky st Ka4eCTBEHHOM dbopMupoBaHUH POBaHUUKAYECTBEH
HOTrO CIPOEKTHPOBAHHOTO | OTJIMBKH IS Ka4ECTBEHHOU HOWOTJIMBKY IS
TCXHOJIOTUYCCKO | TEXHOJOTHYECKOIO CIIPOCKTUPOBAHHOIO | OTJIMBKHU AJI CIIPOCKTUPOBAHHOT
ro mpoiiecca npoiecca. TEXHOJOTHYECKOTO CIIPOCKTUPOBAHHOTO | O
PacCMOTPEHHBIX rpoiiecca TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO
B pasnenax 1,2 npoiecca. npoiiecca.
03 Curyanusax }
MOBBIIICHHOM
CJI0’KHOCTH.
CBoOoaHO
OTIepUpyeT
pUOOPETEHHBIMHU
YMEHUSIMH,
MIPUMEHSIET UX B
CUTYaIUIX
MOBBIIICHHOMH
CJI0’KHOCTH.
BaaaeTh: Teope | OOyuarouuiics OO6yuaromuii Oobyuarommiicsiyact | OOyJaromuiics B
THYECKHMHOCHO | HEBIIAJEET WIH B JEMOHCTPUPYET YHOBJIa/IeceTTeopeTH | MOJTHOM 00beMe
BaMycBOcTRIC | HEAOCTATOYHOM HETIOJTHOE 4ECKUMUOCHOBAMUCB | BlIajieeT
XOMHEIXMATEPHA CTETICHU BJIaJICET COOTBETCTBHE ONCTBUCXOJHBIXMATE | TeopeTHuueCKuMHU
Teopernueckumu 3HAHUU PHATOBHUCIIONB3YEM | OCHOBaMU
JIOBUCTIOMBEIYEM | cHoBamu CBOMCTB Teopernueckum BIX [IPU CBOMCTB MCXOIHBIX
BIXIPHUPOPMUPO | yexonHbIX OCHOBaMH CBOMCTB dbopMupoBaHUU MaTepuajoB
BaHUMKAYECTBCH | MaTepHajoB HUCXOIHBIX Ka4eCTBEHHOM UCIIOJIb3YEMBIX TTPH
HOMWOTJIMBKY I | UCIIOJIB3YEMBIX IIPHU MaTcpuraioB OTJIMBKH (bOpMI/IpOBaHI/II/I
CIIPOEKTHPOBAH (I)OpMPIpOB&HI:II/I HCIIOb3YEMBIX MTPU Tt Ka4eCTBEHHOM
HOTO Ka4eCTBEHHOM (I)OpMI/IpOBaHI:II/I CTIPOEKTHPOBAHHOTO OTJIMBKH JUTSI
TexHOMorecKo | CTHABKH IS Ka4eCTBEHHOM TeXHOTOIHUECKOr0 CIIPOEKTUPOBAHHOT
romporieces | rexpononmceroro | crpoeiritpos npoueeca. Hassncr |
POEKTHPOBAHHOIO | \piopry 1o TEXHOJIOTHYECKOTO
PacCMOTPEHHEBIX | mporecca TEXHOJOTHIECKOTO JTOTYCKAKOTCS npoiiecca
B paznenax 1,2 rporecca HEe3HAUNTEIBHBIC CB00OOIHO
u3 OmMOKH,  IpH EEEMGH%T
[IEPEHOCE  YMEHUU YCHHBIC
Ha HoBBIe, | TABPIKH B
Hecrangaptasie CUTyalsix .
CHTYAILHHL. TTOBBIIICHHOM
CII0KHOCTH
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7.3  OueHouHbIe cpeICcTBA
IMOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHA KOMIIETEHIIUIA

Teopusi popmupoBaHus OTIUBKH

®I'0OCB015.04.01 MamuHOCTpOCHHUE

BriporiecceocBoCHUS TaHH O TU CITUTUIMHBICTYICHT(DOPMHUPYETUIEMOHCTPUPYETCIE AYIONTUE KOMIEeTEH MK

KOMIIETEHIIM TexHoJi0rust ®opma .
IlepeyeHb KOMIIOHEHTOB ¢opmMupoBanus OLICHOYHOI'0 Cremenu yposnei OeBoeHIA
HNHAEKC OOPMYJIUPOBKA KOMIeTenIHii cpencTBa** KOMIIeTeHI UM
I1K-3 Criocoben 3HATh: JCKITHS, JI, Ba3oBbliiypoBeHb:
pa3pabarbiBaTh HOBBIX | CBOHCTBA MaTEpHAIIOB C IENBIO | CAMOCTOSTEIbHAS YMeeTnpuMeHsAThbMETOIBINCPEICTBAIPUPA
TEXHOJOTUICCKHIX UX MPaBUIIBHOTO BEIOOpA TIPH paboTa,mpakTuye CP, 3pa0O0TKETEXHOJIOTUICCKOMOCHACTKH.
MPOIIECCOB MOJIYyUYEHHS | U3TOTOBJICHUH JTUTEHHON (OPMBI. | CKUE 3aHATHS, I13, IloBbINIeHHBIIi YPOBEHb:
CJIOXHBIX OTJIMBOK B yMeThb: TECT, Brnaneer METOJlaMu |
JUTEHHOM IIeXe [TpuMEeHSTh TEOPETUIECCKIEC 3auer. T, CpPEeICTBAMH  KOMIIBIOTEPHOTO
METO/IBI TIPH aHATTU3€ TPUYUH 3. MIPOCKTHPOBAHHSI npu

Opaka pH HCTOJIL30BaHUHT
BBIOpaHHBIX MaTEPHAJIOB.
BJIa/I€Th:

[lepenoBeiMU METOIAMU
pa3pabOTKU TEXHOJIOTHYECKUX
MPOIIECCOB MPH HCIIOTH30BAHUH
ONTUMAJIBHBIX MAaTCPUAJIOB IJId
W3TOTOBJICHHS KAY€CTBEHHBIX
OTJIUBOK

pa3paboTKe  TEXHOJOTHYECKOM
OCHACTKHU.
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OueHoYHBIE CpPeICTBA AJ TEKYIIero KOHTPOJIA YCIeBaeMOCTH, POMeKYTOYH O
aTTecTally 10 UTOraM OCBOEHHS M CUHUIJIMHbI

J1si KOHTpOJIsSL TEKYLIEro YCBOEHHMS JIUCLUIUIMHBI IPEIyCMOTPEHBI OIPOCHI
CTYAEHTOB Iepe] JieKuuel 1o mnpensiaymemMy wMartepuany. Cepbe3Hble OTBETHI
MTOOLIPSIOTCS «3BE30YKAMU» B KypHAJIEe U YUUTHIBAIOTCS MPHU MPOBEICHUH dk3ameHa. [1o
pasznenaMm <GIBJICHHS, NPOUCXOASAIINE TpU 3aluBKe MeTauia B ¢opmy. Harpyska Ha
TUTEHHYI0 GOpMY M CTEpP>KHM» BBIJIA€TCs 33JlaHe Ha pacyeT rpysa, Bpaszelie
(JIMTHUKOBBIE CHUCTEMBD» IJIsi KOHTPOJIA 3HAHWM HCIOJIb3YIOTCA TecThl. [IpoBoasTcs
MPAKTUYECKHE pacyeThl JUTHUKOBBIX CHUCTEM paszHoro Ttumna. IIpemycmorpeHsl,
MPaKTUYECKHE PabOThI MO TUCHUILIMHE. BrimoaHeHne 3Tux padoT sIBIISETCS JOMYCKOM K
JK3aMEHaM.

BapuaHTbl pacueTHBIX paboT, TeCTOB MpuBeaeHbI B Y MK IUCIUIITHHEL.

B mpouecce ocBoenusi 00pa3oBaTeNbHONW MPOrpaMMbl JaHHBIE KOMIIETEHIUH, B
TOM 4YHCII€ UX OTAENIbHbIE KOMIOHEHTHI, ()OPMUPYIOTCA MO 3TAlHO B XOJE€ OCBOCHHUSA
00y4aromuMUCs pa3aesoB TUCHUTUIMHBL « Teopust pOopMUPOBaHUS OTINBKI

[TokazaTrenem OLEHHWBAHUA KOMIIETEHIMH Ha  pa3iMYHBIX dTamax ux
(OpPMHUPOBAHUSSABIIACTCAIOCTHKEHUEO0 YA IITIMHCATIIIAHUPYEMBIXPE3YIbTATOBIO00yUe

HUIOIMCIIUTUINHBIL.
B mpomecce 00y4eHHSI HCIONB3YIOTCS  CICAYIOIIAE OLEHOYHBIE  (HOPMBI
CaMOCTOSITEIILHOU paboThI CTY/JICHTOB BKJTFOYAFOIIICH 3alIHUTy

«TEXHOJIOTUYECKOUTTPOPAOOTKI:
- Pacuer rpy3a Ha Omoky ¢ OTJIMBKaMu (U1 3a1aHHOM oTiuBKH)Nel ;

- CKOHCTpyUpOBaTh JIUTHUKOBYI) CUCTEMY (IJIsi 3a/laHHOM OTJIUBKW). BBIOIHUTH
pacyeT JIMTHUKOBOM cHCTEMBI ¢ Ucnoyib3oBaHueM nporpammbel TOTJI-2ANe2;

- Pacuer BpPEMEHU OXJIQXKICHUS 3aJaHHOM OTJIMBKH 210
BHIOMBKUNe3; [ [poMeKyTOUHBIEATAIBI:  BBIMIOJIHUTH TECT IO  Pa3JeIy«KOHCTPYKIIUU
JUTHUKOBBIX CUCTEM.

B Imponecce OCBOCHUA 06p330BaTCJ'IBHOI7I nporpamMmbl JaHHBIC KOMIICTCHI NN, B TOM YUCJIC UX
OTACIBbHBIC KOMIIOHCHTHI, (I)OpMI/IPYIOTC}I 10 3TAalTHO BXOAC OCBOCHUSA CTYACHTAMH Pa3aCiiOB

muctumuinHel «Teopust popMUpoOBaHUS OTIUBKU».

Hepeqeﬂb OLCHOYHBIX CPEACTB 10 JUCHUIIJIUHE «Teopml Q)OpMHpOBaHI/Iﬂ OTJIUBKHN»

Haumenosanue [IpencraBnenue
Ne OLICHOYHOTOCPE] Kparkas xapakTepucTHKa OLIEHOYHOTO OLIEHOYHOTO
OoC CTBa CpeacTea cpencrea B ®OC
CpencTtBo KOHTPOJS, OPraHU30BAaHHOE Kak
VYcrHbii crienuaIbHas Oecena MeJarOoru4eckoro
Bomnpocs o
ompoccobeceoBan | pabOTHUKAa € OOydarolMMcs Ha  TEMBI,
1 o N TeMam/pazzenam
ue, CBSI3aHHBIE C H3y4yaeMOW JUCLUMIUIMHOH, U
. JUCIUTUTNHBI
(YO) pacCUMTaHHOE Ha BHISCHEHHE 00beMa 3HaHWi
00ydaromierocss 1Mo OmpeNeIeHHOMY pa3jieny,
[Iponykr CaMOCTOSITEJIbHOU paboTsI
CTYJICHTA, MIPEACTABISIONTUN coboit
Jloxnan, MyOTMYHOE BBICTYIIJICHHE o
TembIT0KITIan0B,
2 coo01eHne MPEACTABICHUIO TIOJYYCHHBIX  PE3yJIbTaTOB -
01(0)} pelieHus orpeeNeHHOM y4eOHO-

IPAaKTUYECKOH,  y4eOHO-UCCIIe0BaTEIbCKON
WIA HAYYHONTEMBI
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TectupoBanue
(mpuMeHeHue Cucrema CTaHIApTU3UPOBAHHBIX  3aJaHUM,
OHJIAiH MO3BOJISIONIAsT ABTOMATHU3UPOBATH MPOLEAYPY o
. 7 |DoHO TeCcTOBBIX 3aIaHuH
00pa3oBaTeNbHbIX | U3BMEPEHUS  YPOBHS 3HAHMM W yMEHHUU
TEXHOJIOTHi1) oOyuaromerocs
(T)

TecTtupoBanue (HDI/IMeHeHI/Ie OH-JIaliH O6Da3OBaT€J'IBHBIX TeXHOHOFHﬁ).

[Tpomesxyrounsle TecThl. Kaxablii IPOMEKYTOUHBIH TECT MOXKET OOBEAMHAThH 3aJaHUs
(BOIIPOCHI) 1O HECKOJILKUM TeMaM JTUCIIUTUIMHEI — HE MEHee 2 TECTOBBIX 3aJlaHUi/BOIIPOCOB Ha 1
aKaJIeMU4eCcKUi yac o0miel Tpy10eMKOCTH JUCLMIUIMHBL. 3aJlaHHsl/BOIPOCH K TECTaM JIOJIKHbI
OBITh CTPYNIHMPOBAHBI IO TEeMaM JTUCHMIUIMHBL. TecT IOJKEH CoJep’KaTh BOIMPOCHI TI0
MaTepuajiaM T€OpUU U MPOUIEHHOTO MPaKTUKyMa. PekoMeH 1yeTcsl BKIII0YaTh 3a/1aHus1/BOIIPOCHI
pa3HBIX TUHIOB. /[l KaXAoro ceMmecrpa M3y4aeMOM IHUCLMIUIMHBI PEKOMEHAYETCS HE MEHee
OJTHOT0, HO He OoJiee MmsITu TecToB. Tak Kak pa3pabaThiBaeMble TECTHI IIPeHA3HAUEHBI I BBO/IA
B LMS VHuBepcurera, TO HEOOXOAWMO YYHUTHIBATh TEXHHUYECKHE BO3MOXKHOCTH CaMOMU
nporpammMmbl KoHTpodsi. Cuctema Moodle, ucnonszyemas B LMS YHuBepcurera, noajiepKuBaet
CJIEIYIOILME TUIIBI TECTOBBIX 3aJJaHUM.

— 3aJlaHUs HA MHOKECTBEHHBIH BBIOOD;

— 3aJlaHUs C OTBETAMU «BEPHO» — KHEBEPHOY;

— 3a/1aHMS HA COOTBETCTBHUE;

— 3a/1aHMS Ha BBOJ| YACJIEHHOTO 3HAYECHUS,

— 3aJlaHus Ha JIONOJIHECHHUE.

ABTOp TECTOB CaM COCTaBJISIET, M KaXKIbIH roJl OOHOBJISIET CBOM OAHK TECTOBBIX 3a/laHUM.

Pexomenoayuu no popmuposanuro banka mecmogvix 3a0anuil

TecroBble 3amaHus/Bonpockl yueOHoro kypca B LMS Moodle xpanstcs B «baHke
TECTOBBIX 3aJJaHUN y4eOHOro Kypca» U YXKe OTTyda J100aBiAlOTCS B TecT. Takod Moaxon
IIO3BOJISIET UCIIOJIb30BATh OJIUH M TOT K€ BOIPOC B HECKOJIBKUX TECTaX Kypca.

Tectbl MOryT co3gaBaThCsl IpernojiaBaTesnieM HemocpeAcTBeHHO B LMS, Ho Oomnee
IIPOCTBIM CHOCOOOM SIBJIIETCSI UMIOPT B OaHK TECTOBBIX 3aJaHUN BOMPOCOB/3aJaHUM, 3apaHee
MO/ITOTOBJIEHHBIX C UCIIOJIB30BaHUEM JIFOOOTO TEKCTOBOTO PEIAKTOPA.

B LMS Moodle tectoBble 3aanus xpanarcs B TekctoBoM popmare GIFT, B koTopom o
onpejeNeHHbIM TMpaBuwiaM odopmisitores  (hopMaTupyroTcs) 3a/laHUs/BONPOCHI  TecTa U
BapUaHTHl OTBETOB AJIS1 HUX.

3aver no nucunmiuHe «Teopusi popMuUpoOBaHUST OTIUBKI.

ITpu mpoBeneHun 3auveta no aucuumiauHe «Teopust GopMHUpOBaHMS OTIUBKU»
MPOBOJUTCS TECTUPOBAHUE CTYACHTOB. Pe3yiabTaThl TECTUPOBAHUS AHAIU3UPYIOTCS
MpernojaBaTesieM, U BBICTABIISIETCS «3a4TEHO» MPHU TOJOKUTEIBHOM OTBETE Oojiee YeMHa
55% ot obmero konwuecTBa BOMpPOcOoB TecTa (0T 19 MONOXUTENHHBIX OTBETOB Ha
35BOMPOCOB TeCTa MO AUCITUTUIHHE).

Bonpocveimecma
TECT no Jucuumnnne«Teopust opMuUpoOBaHUS OTIUBKH

1 JIuneiiHas ycazka Ha KPYIIHBIX OTJIMBKAX C 1.-yBenmuuBaeTcs;2-yMeHbIIAETCsI;3 -
YBenuueHueM JIMHENHBIX pa3MepOB He mensercs

I1K3
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2 3nauenunexodppunrerrapacxonal,4(s 1-ipocThIX.2-CpeTHNX,3-CIOKHBIX ITK3
Nutepsane 0,4-0,8)ucnonb3yroT A J.C.:
3 UTto M3MeHseTcs Mpy 3aroIHEHUH JIMTeHHOW | 1-maBiieHue,2-CKopoCcTh,3-pacxo [1K3
@opMBbI 1101 3aTOIICHHBIN TUTATENb?
4 [IpeumyiiecTBO Yamm nepes BOPOHKOM 1-ymaBuBaeTIIaK,2-0ObICTpEE [1K3
3aJIMBKA,3-00JIbIIICHATIOP
5 SIBnenne OpaHCIIONTA B JI.C. YCTpaHseTcs3a | l-murarens,2-apoccens,3-moBopoTa I1K3
CUeT:
6 BokoBas J1.c. TO3BOJISAT METAJT MTOABECTH: 1-6wicTpee, 2-k OonbIemMy I1K3
KOJIMYECTBYOTJIMBOK,3-Me/IJIEHHEE
7 be3omnacHoro paccrosiHue B IUIAKOYJOBUTENE | 1-3aMMBKH,2-0TCYTCTBUSIILIAKAB [1K3
Jlo nepBoro nuraTesis HeoOX0 UM st OTJIMBKE;3-3a10IHEeHUsA()OPMBI
o0ecreyeHus:
8 Cudonnas y1.c. MO3BOJSET MOABECTH MeTall | 1-ObIcTpee,2-MeJIeHHEee, I1K3
K otnuBke 3-0/THOBPEMEHHO
9 BricoTa nuTaTens v MIIaKoyJIOBUTENS 1-1:3;2-1: 4;3-1:5 I1K3
HaxoasTcst B COOTHOIICHH,
10 | MaccoBblii pacxoj OnpeesieTCs: 1-BpeMeHeM3aInBKH,2-MaCCOU I1K3
OTJIMBKH,3-MacCOMMBpPEMEHEM
11 | Yayumuts paboTy TUHEHHOTO 1-rpebeHKMHANOTOJIKE,2-Ta/ICHUS I1K3
InakoynoBUTENS] MOXKHO 3a CYET: YpoBHsAMeTaIa.3-eropa3mMepon
12 | YxumuHBI Yame o0pa3yroTcs Ha MEeCKax: 1-XxpoMHTOBBIX;,2-KBapLIEBbIX,3- I1K3
IIUPKOHOBBIX
13 | B dopmyre onpenesieHust BpeMEHH 3THBKH 1-mMaccaoTiMBKH, 2-MaCCAOTIUBOKB I1K3
t=3,7m*®  noxcrasmsercs: bopme3-MeTamioeMKoCTh(hOPMBI
14 | Jlerkootaenumplie MPUOBLIN HA CTAIBHBIX 1-Trennon3zonAuuu,2-KepaMuIeCcKuX I1K3
OTJIMBKAX BO3MOJKHBI 32 CUET: IJ1aCTHH,3-
CHIDKEHHETEMIIepaTyphICIIABA. .
15 | C yBennyeHueM JUIMHBI OTIMBKU BEIUYHHA 1.yBenuuuBaercs;2-ymMeHbII1aeTcs;3- I1K3
[IpenycanodyHoro pacumpeHus OTINBKU: HEMEHSETCS
16 | JIuneiinas ycajka Ha KpyIHBIX OTJIMBKaXx € 1.-yBennuuBaercs;2-ymensbiiaercs;3- | I1K3
YBenuueHueM pa3mMepoB HEMEHSETCS
17 | BepxHss 1.c. UMEET NPEUMYIIECTBO 3acUeT: 1-ynoOcTBa,2-ManoimMacchl. I1K3
3-0OBICTPOH3ATUBKH
18 | MaccoBslii pacxoj u3mMepsieTcs B: 1-cwm/c2-kr/c3-kr/uac I1K3
19 | Jluneiinas ycaaka Ha MEJIKHX OTIMBKaxX 1-nonoxuTenbHOM;2- I1K3
MOXET OBITh: OTpHUIIATENbHOM;4-
paBHOIYyca/IKecTIaBa
20 | CkopocThb 3aTBepJeBaHUS HEOIHOPOIHA TIO 1.BIIeHTpE,2-HATTIOBEPXHOCTH, 3- I1K3
CeueHHto OTIUBKU OOJIbIIAS: OJIMHAKOBA.
21 | Ucnonk3oBaHue Qpoccelis O3BOJISET 1-nuraTens;2-1I1akoyIOBUTENS;3- I1K3
YBEINYHUTH CTOSIKa
CeueHue:
22 | 3anuBKa Mojs0cTH (GOPMBI MOA3aTOTIICHHBIN 1.Hanopa2-pacxoaa; 3-nurarens I1K3
[TuTarens yuuThIBa€TCS U3MEHEHUEM:
23 | Ilocne pacyera cedeHHs y3KOTO MecTa JI.C. 1.110-OTHOILIEHUIOK Y3KOMY I1K3
pacuer ocTajabHBIX CEUEHUH JI.C. IPOBOJIAT: CEYEHHI0;2- K CTOAKY; 3-
KIIJTAKOYJIOBUTEIIO;
24 | Ycrpanenue TpeuirH B 6e30mouHbix popmax | 1- mnpmxkumos;2-neperpeBameraia | I1K3
[Tpon3BoAAT 3acUeT UCIIOIb30BAHMS: 3-TIOBBILIEHUSTPOYHOCTUPOPM.
25. | BeIOOp BOPOHKH HIIM YAy orpeessercs mo: | 1-pacxomy,2-3amoiHeHnro,3-3aTpa-Tam | [1K3
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26. | I'me BO3HMKAET pa3psHKEHUE B CTOSIKE? 1-BBepxy,2-niocepenune,3-BHU3Y ITK3

27. | Pa3psbkeHHe B CTOSIKE YCTPAHSIOTCS 1-npubsu1n,2-npoccens,3. I1K3
MCIIOJIb30BAHUEM: YBEIUYCHUSTUTATEIIS

28 | Uro siBisieTCS y3KUM CEYCHHEM B 1.cTosik,2-1u1aKoyIaBUTENb; 3 - IIK3
Cyxaroneics JUTHUKOBOM cucteme? MUTATENb

29 | Pacuer TMTHUKOBOW CHUCTEMBI(J1.C.) 1.mpubBLIH,2-y3KOTOMECTA,3-CTOSIKA I1K3
Haunnaercs c pacuera:

30 | Ot6en KpOMOK Ha YYT'YHHBIX OTJIMBKaxX 1-ropsiuum,2-X0J0JHBIM, 3 - [1IK3
BO3MOYKEH IPH 3aJIMBKE MECYaHON (HOpMBI MEPErPETHIM.
METaJIJIOM:

31 | CxopocTh 3aTBepIeBaHUs OTIUBKH Oonbinast | 1-Manoii;2-00b110ii;3-HEBIIHSET. I1K3
B ¢opmax ¢ kordppunmenrom
TEII0AKKYMYJISLINU:

32 | Koo duumeHT TermnoakkyMysiiuu 0oJbIie 1-cyxux,2-chIpbIX,3-0MHAKOB. I1K3
s hopm:

33 | Orben Ha YYTYHHBIX OTJIMBKAX BOSHUKACT 1-ropsiuum,2-X0JI0HBIM, 3 - I1K3
[Tpu 3anuBKE GPOPM METATIIOM: neperpeThiM

34 | TemmeparypHbIil iepenaja B OTJIMBKE TIO 1-6omp111e,2-MEHbBIIIE3-0TUHAKOB I1K3
otHomeHuu. K nureinoit popme Ha MOpsIOK:

35 | Ilpu oqHAKOBBIX Maccax MOCIEIHUM 1-nnwura,2-map,3-uuauHAp I1K3
3aTBEPJICBACT:

IlepeyeHb BONIPOCOB HA 324ET

Bomnpoce! no nuciumne «Teopust opMuUpoOBaHUs OTITUBKH

1. BriTankuBaromas cuia, AEMCTBYIONIAs HA CTEPKHU B MTPOLIECCE 3aNIOJTHEHUS
PacrimaBom hopmbl. Ha mpumepax mosicCHUTh, KaKk U3MEHSETCSl BBITAIKUBAIOIIAS CHIIA
Ot koHburypamnuu u crepxus. [lonstue omacHoe ceuenne. [1K3

2. Cubl, IEeHCTBYIOIIME HA BEPXHIO MOIYy(OpMY IO 3aKOHY COOOLIAIOIIMXCS COCY/IOB.
I'unpocratuueckuii napanokc. Ipumepsr. I11K3

3. PacueTrpy3ananpumeperuib3bnianaaposeoomemsuae. [1K3

4. Oco0eHHOCTUTEPMHUUECKOTOpacIInPEHUICYXOHKOpKUCcMecmiInTeHoipopmbl. HeotHopon

HOCTBYCAJAKUIONIMHENPOTKEHHOHOTIMBKU(CB.500MM). M300pa3uTbHarpadukeIMHeiHy0ycaaK
yorauBoKIIACY, IpuMeHsseMyIOHAIPaKTUKE U JEHCTBUTEIBHYIO YCaaKy [UIsl pa3MepoB 10
500mmM. ITosicHUTE IPUUMHY pa3anudMsl AEUCTBUTEIBHON JIMHEHHON yCaIKH C IMHEWMHOHN ycaaKkon
crutaBa. K yemy npuBouT HeydeT AeiicTBuTenbHOM nuHeitHonycaaku. [1K3

S. [ToxytueornuBok. I IpnunHbl,criocoOCTBYIONMENOAY THIOOTINBOK. Mepbri6opb0b1. ITK3

6. MexaHn3m o0pa3oBaHUs YKUMUH. 3arpyaIHEeHHOE 51
He3aTpyIHEHHOCYKMMHUHOO0Opa3zoBaHue. TexHomornueckueMepsioopbobicy:;kumuHamMu. 11K 3

1. MexaHn3m oOpa3oBaHUs YKHMMH. KoHcTpykTuBHBIE MeEpBI 60pBOBI
cy)kumuHamu.Mexanuzmuxaeiicteus. [1K3

8. PonbcyxoiikopkucmecuBoOpa3zoBaHUUTpEIMHBOE30n0ouHbIX hopmax.Mepri0opb0bL.I1K3
9. VYcnosue BHeApeHus razoBBMeTaill. [Ipy Kakux yciaoBHsIX TPOUCXOIUT

«kurneHue». BnusHnecmaunBaHusi(HeCMauyBaHNs JHaBHe IpeHHera3oBBMeTa1. Mepbi0ops0
bl crazoBeIlMupakoBuHamu.l1K3

10. CuroBuanas nopuctoctb. [Ipuunnel 1 Mexanu3m obpazoBanus. [1K3

11.  VnpouenueduznyecKoRUreoMeTpuyeckoio0CTaHOBKUTEINIO0OMEHAOTIAMBKUUIIECYAHOM
¢dopmbl.ITK3

12.  ObocHoBaHHEpacYETHONCXEMBITEIIIOBOIOB3aUMO/ICHCTBUSATIECUAHO-

TJIMHUCTOU(POPMBIUIIIOCKONOTIUBKUISIMHKEHEPHBIXpacueToB. KpuBasoXnaxk IeHUSOTIUBKY B
necuaHoit ¢popme.Tpu sranaoxnaxnenus.I1K3
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13.  Tloyemy 3amaua TemaooOMeHa JUTEHHOW (OPMBI M OTIMBKH CBOAUTCS K IPOTrPEBY
nuteiiHoit ¢opmbl. J[Ba momymenwms. IlpuBectn TemmoByro cxemy pacuera. Kak pemraercs
3anava? [1K3
14, 3aKkoH 3aTBEpACBaHUs OTJIMBKH B CyXoW mnecyaHoi ¢dopme. UYto ycraHaBiuBaeT?
IMpuBectn rtpadux dU/dt .OOBsiCHUTH BIUSHHE TeMIEpaTypbl 3alUBKU, Kod(pQHIreHTa
TEIUIOAKKYMYJISIIMM ~ (OpMBI, TemIepaTypbl 3alUBKH Ha CKOPOCTh 3aTBepieBaHus. Kak
U3MEHSIETCA 3€pHOBOM COCTaB M CTPYKTypa IO ceueHHto omiuBKu? Ilouemy mnpu HuU3KOU
TEeMIIepaType 3AIMBKH JIJIs CEPOro YyryHa Bo3HUKaeT Opak mo «otoeny»?T1K3
15.  3akoH3aTBEepACBAHUALIATEICIOKHONKOHDUTYpalinu. BIusHUEKPUBU3HBIIOBEPXHOCTHHA
TONIUHY3aTBepeBIIelikopku.[loueMynnspacueTaoTIANBOK
CIIO’KHOMKOH(UTYpALTHHIIPHPACUETEBPEMEHT T2T3 MOXKHOIIOIB30BATHCAPACUETAMHE,10JTyYECHHBIM
nsnTel. Kakasdopmareomerpunnpubsuanpeanoututeabaee,mouemy? 11K 3
16. [TporpeB coeipoii mecyano rtauHHCTOW (opMmel. IlpuBectn cxemy TerIooOMeHa.
OOBACHUTh OCOOEHHOCTH CXEMbI TEIUIOOOMEHa IO OTHOLIEHHI0 K cyxoil ¢opme. Ilonsarue
s dexruBHas TermoeMkocTs. Cad.I1K3

17. TlonmydyeHuwe TIJIOTHBIX OTIMBOK. [IpUHIMIIBI OJHOBPEMEHHOTO W HAIMpPaBIEHHOTO

3arBepaeBanus. O0nactunxnpumenenus. I1K3

18.  BuemiHue u BHYTpEeHHHE XOJOMMWIBHUKU. [ uero ucnomns3yrorcs? [pumepst. I1K3

19.  MepomnpusTus 1o peaau3alnuy IPUHIIAIIA OTHOBPEMEHHOTO 3aTBEP ICBAHUS.
Kaknocturarorcs. I Ipumepsi. I11K3

20.  MepomnpusTus Mo peanu3aluy TPUHIIUIIA HAIIPAaBICHHOTO 3aTBEpICBaHUS.

Texnonornueckuit Hamyck. [loscauts Ha mpumepax. [1K3

21. Ilpubsumn «atMmocdepHoro» mAaBicHUsA. MexaHu3Mm naelictBus. BBoxg arMmocdeps B

npuObUTF B CEPUHHOM M MAacCOBOM Ipom3BOjCTBax. CpaBHUTE NPUOBUTH aTMOCHEPHOTO
JaBJIE€HUA .C MPHUOBUIAMU ra30BOTO M BO3IYIIHOTO AaBieHus. [IpeumyiiecTBa U HETOCTATKH.
I1K3

22.  llpubsmuBo3ayniHoroura3zoBoroaapineHus. Mexanusmaeictaus. I Ipenmyiectsa,
HEJ0CTaTKU IO OTHOUIEHUIO K IPUOBLIAM «aTMocepHoro»aasieHus. I11K3

23.  HeperynupyemMoeoxiaakaeHUEOTIMBOK. BHEIIHNENBHY TPEHHUEX OJI0JMIIbHUKHU. [ [puMephl.
I1K3

24.  PerynupyemMoeoxJIax/IeHUEKPYTHbIXOTBETCTBEHHBIXOTINBOK. KakocymecTusercsa? I Ipum
ep.I1K3

25. JlnvHa AuCcTaHIMK MTUTaHUS IPUOBUTH, TOPIEBOTO d(pdeKTa 1 XOI0AUITHHHKA.
Ornpenenenne KoJIWYeCTBa MPUOBLIEH 1 OTIMBKU TUMA TUTHL. [TK3

26.  Ilpunuoun pacuer oObema (maccel) npubbuiel nmo Merony IIpxuOsuty. Xapaxtep
3aBuCcUMOCTH Mexay Vip u Vot [1K3

27.  Pacuer o0bema (Macchl) MPUOBLIH MO Macce MPUBEEHHOTO U MUTAEMOTO y3JIa.

Xapaktep 3aBUCHMOCTH Mexay ViopuVora. [IpemMmymiecTBa 10 OTHOIIEHMIO K METOLY
[Tp>xu6suia. 11K3

28.  Amnamu3 Opaka ycaJO4HOTO XapaKkTepa B YTJIOBBIX COIPSDKEHHUSX CTEHOK OTJIMBOK THIIA
«yToJl» TIpU OOJBIIOM U MaJIOM JIMTEHHOM paaunyce BHyTpeHHero yria. [Toscauts. I1K3

29.  Dk3orepMuyeckue MPUObLTH. YTO BXOIUT B COCTAB CMECH JIJISl KEPAMUYECKHX CTaKaHOB?
I1K3

30.  Jlerkootaensiembie mpuObLH. Kak peanusyrorcs. Haznauenne. [1K3
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Crtpykrypa u conepxkanue rucuunianubl « Teopusi opMupoBaHus OTIMBKI)

10 HANIPABJIEHHUIO MOATOTOBKH
15.04.01 Mamunoctpoenue OIl «I{udppoBbie TEXHOTOTHM AYIMTUBHOTO U 3ar0TOBUTEIHLHOT0 MPON3BO/ICTBAY
(marucTp)

[Mpunoxenne 1.

s Buabl yueOHo# padoThl, Buasbi camocTosiTeIbHOM DopMmbI
5 | BKJIIOYAs CAMOCTOSITEIbHYIO pPadoThI CTY/ICHTOB arTec-
= % padoTy CTYI€HTOB U Taluu
Pa3znen 2 | 2 | TpYR0eMKOCTh B Yacax
AE
5 5 (J | II/C | Jlab6 | CPC | KCP | K.P. | KIL |PI'P |Pe¢p K/ | D | 3
© = p-_|Pp
Jlekums 1. BBonnas. MecTto u posib AUCHUIUIMHBI B 00mmen, 1 1 2 2
CTPYKType MOATOTOBKM MaructpoB. IIpumepsl peeHus|
HAayYHO-TEXHUUYECKUX 3a7jad B JIUTCHHOM IPOU3BOJICTBE.
Kpucrannuzaiusi METaJJIOB U CILIaBOB.
Cemunap 1.06cyxnenne teM BKP marucrpantoB m ux| 1 2 2 3
B3aUMOCBsI3U ¢ aucturumaon TOO.
Jleknusi  2.TermmooOMeH oOTnuWBKM ¢ mecuyaHod wu| 1 3 2 2
MeTauIn4eckol JnuTeHoil ¢opmbl. IlporpeB  cwIpoit
¢dbopmbl. OCOOEHHOCTH pacueTa TeriooOMeHa (GOopMBI U
OTJIMBKM W3 CIUIAaBOB, 3aTBEPJACBAIOLIMX B HHTEpBAJE
TEMIEpaTyp KpHUCTauIM3aluu. TenaooOMeH OTIMBKU C
MeTajuIndeckoit popmoit. MccnenoBanus xKHUIKOTEKYUECTH
CILIaBOB, 3aTBepAECBaHUS (hacoHHBIX OTJIUBOK,
(dbopMHUpOBaHUS 3aJJaHHOTO KPHCTAIIMUYECKOTO CTPOCHHS
TeJa OTJIMBKHU.
Cemunap 2.0mpexnenenue BpemeHH oTBoga Ttemiotel | 11 |44 | 2 2 2 3
MeperpeBa, 3aTBEPACBaHUS U OXJAXKACHUS OTIUBKU [0
TeMIIepaTypbl BHIOMBKH.
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Jlekumst 3. ®azoBble Mepexobl MPU 3aTBEPACBAHUU U
OXJIQXKJCHUM OTJIMBOK M3 UYEPHBIX U ILIBETHBIX CILJIABOB.
O6bémHuas ycaaka. OOpa3oBaHUE YCAaTOUYHBIX U Ta30BBIX
Ne(PEKTOB B OTIIMBKAX

Cemunap  3.®opmupoBaHHE  MOHOKPUCTAJUIMUECKOM]
CTPYKTYpBI OTJIUBKH. Paccmotpenue BapUaHTOB
KOHCTPYKIIUU KPUCTAIIOOTOOPHUKOB.

Jlekuusa 4. Jlunelinas ycagka U TPeaycaJO4HOE
pacmupenue. [IpuurHbBI BOSHUKHOBEHUS HEPABHOMEPHOIO
pacmpesienieHuss JMHEHHOW YCaJKh Ha paccMaTpUBaeMOM
pasmepe. 3aBHCHUMOCTb CpPEIHEW JHMHEHHON YyCaaKu OT
HOMHHAJILHOTO pa3Mepa.

Cemunap 4.00cyxneHne GU3NYECKOT0 IKCIIEPUMEHTA 10
ONPEACIICHUIO HEPABHOMEPHOI'O PaCIpeNeIeHUs JIMHEHHOM
yCaJKU Ha pacCMaTpUBAEMOM pa3Mepe.

Jlekuust S.BpemeHHbIE M OCTaTOYHBIE HAIPSIKEHHUS B
OTJIUBKAX, MEXaHM3M WX BO3HUKHOBEHHUS W OOpa3OBaHUE
nedeKToB.

CeMnHap 5. TpeH_[I/IHBI B OTJIHMBKaX, MCXAaHHU3MBI HX|
BO3HHUKHOBEHHS U CIIOCOOBI YCTPpaHCHUH.

10

Jlekuust 6. Ilpouecchl 3amonHeHHs JUTEHHBIX (opM
pacmiiaBoM, BapUaHThl JIMTHUKOBO-TIMUTAIOIIUX CHCTEM.
CrocoOsl MOAM(UIIMPOBAHHS pacIuiaBa B JUTHUKOBBIX
cucTeMax.

11

Cemunap 6. OOcyxaeHue  METOAMKH  pacuera
JUTHUKOBBIX  CHUCTeM JUIS  O€30MOoYHBIX (GopM ¢
BEPTHKAIILHOM MI0CKOCTHIO pazbema.([CA).

12
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Jlekuust 7. CoBpeMeHHBbIE CHOCOOBI JUTHS B (OPMBI U3
IHMCTIEPCHBIX MaTepUaAIOB, (U3WYECKHE TNPUHLHUIBI HX
peanu3ayy, TEXHOJIOTUYECKHE BO3MOXKHOCTH U 00JacTh
npuMeHeHus. CrocoObl JUThS B BaKyyMHO-IIJICHOYHBIE
¢GbopMBI, HUMIYJIbCHOE YIUIOTHEHHE JHUTEUHBIX (opM,
3¢ (deKTHBHBIE CHOCOOBI  XMMHYECKOTO  OTBEPXKICHHS]
JUTEHHBIX (popM.

13

Cemunap  7.3acimymuBaHu€  JOKJIQJOB IO  TEME
«CoBpeMEHHBIE CTIOCOOBI TUTHS.

14

Jlekuuss 8. /lomycku  popMBI M pacmoNOKeHUs
KOpOOJIeHH .

EnununanomyckancreneHuKopooaeHust. CMEeeHnenorio
ckoctupazbemMa. CTpyKTypanpuIlyckaHaMeXaHu4ecKyro0p
a00TKy.PsapmpunyckoBBaMsIHIE TOUHOCTH o0paboTku
JeTann " KOJIMYECTBA [IEpEX0I0B
Hanpunycku.OneHKaBIUsIHUSACIOCO0ATUThS, KOHCTPYKTHB
HO-TE€XHOJIOTHYECKONXapaKTePUCTUKUOTINBKH (BuA
CIUIaBa, CJIOXHOCTb OTJIMBKM W TrabapuUTHBIA pa3Mep) U
KaTE€ropuy NPOU3BOJICTBA.

15

Cemunap 8.Ha3zHaueHue TOYHOCTHBIX MapaMeTpPOB.
CpaBHEHHE TOYHOCTH DPAa3MEPOB OTJIMBOK IIPH JIUTHE B
I1€CYaHO-TJIMHUCTHIE (bopMbI B IIOTOYHO-
MEXaHU3UPOBAHHOM u aBTOMaTU3UPOBAHHOM
ITPOU3BOJICTBAX.

16

Hroro 3a nepBblii cemecTp

32
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