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Annoramnus

Jucuunnuna « CoBpeMeHHbIE TEXHOJIOTUU MTPOU3BOJICTBA JIEKTPOHHBIX CPEJICTBY» BXOAUT
B 00pa3oBaTenbHYI MPOrpaMMy BBICIIETO OOpa30BaHHsI — MPOrPaMMy MAarucTpaTypbl IO
HarpaBjeHuto noarotoBku/ crnenuanbHOCTH 11.04.03 «KoHCTpynpoBaHWE H TEXHOJOTHS
DIIEKTPOHHBIX CPEJICTB» HAMpPaBICHHOCTH «[IpoeKkThpoBaHHE W TEXHOJOTHS adPOKOCMHYECKHX
MPUOOPOB | JIEKTPOHHBIX CPeACTB». JluciumimHa peanusyercs kadeapon «Ne23»y.

JlucuurinHa He SBISETCS 00s13aTEIbHOM MPU OCBOCHUH 00YJarOIIUMCs 00pa30BaTeIbHOMI
POrpaMMEbI M HaIpaBJieHa Ha yriryOJaeHHOe (POPMHUPOBAHHE CIICTYIONINX KOMIICTCHITHIA:

[IK-4 «Cnocoben pgenaTh Hay4HO-OOOCHOBAaHHBIE BBIBOABI IO  pe3yJbTaTam
TEOPETUYECKMX ¥  OKCIICPUMEHTAIBHBIX  HCCIEAOBAa-HUHM, JaBaTh PEKOMEHAANHUU  TIO
COBEpIICHCTBOBAHUIO YCTPOICTB M CHUCTEM, TOTOBUTh HayyHble MyOJIMKAIMHM W 3asBKU Ha
U300peTeHMS

K-8 «CmocobGen paspabaTbiBaTh TEXHHUYECKHE 3aJaHHsl Ha TMPOCKTH-POBAHHE
TEXHOJIOTHYECKHX MPOIECCOB MPOU3BOJICTBA IICKTPOHHBIX CPEIICTBY»

I[IK-9 «CnocobeH mMpoeKTHUPOBaTh TEXHOJOTMYECKHUE IMPOLECChl  MPOU3BOJACTBA
JIGKTPOHHBIX CPEJICTB C WCIOIH30BAaHHUEM AaBTOMATHU3WPOBAHHBIX CUCTEM TEXHOJIOTHYECKOU
MOJTOTOBKU MTPOU3BOICTBAY

IMK-11 «CriocobeH obecrieynBaTh TEXHOJIOTHYHOCTD 3JIEKTPOHHBIX CPEACTB M IIPOIECCOB
UX U3TOTOBJIICHUS, OLIEHUBATH SKOHOMHUYECKYIO () (DEKTUBHOCTH TEXHOJIOTHYECKUX MPOILIECCOBY

[IK-12 «Croco0GeH OCyIIeCTBISATh aBTOPCKOE COIMPOBOXKICHUE pPa3padaThIBaCMBIX
YCTPOMCTB, TPUOOPOB M CUCTEM OJEKTPOHHBIX CPEACTB HA JTamax MPOCKTUPOBAHUS U
IIPOU3BOICTBA

CopepxaHue TUCIUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX ¢ (POPMUPOBAHUEM

0a30BOl  OCHOBBI KOHCTPYKTOPCKO-TEXHOJIOTUYECKOH TIOJATOTOBKH  CIICI[HAIUCTOB
CIIOCOOHBIX K TMPOEKTHO-KOHCTPYKTOPCKOW, OpPraHU3aIl[MOHHO-TEXHOJOTHYECKOH, Hay4yHO-
UCCIICIOBATENIbCKOW W TPOM3BOJICTBEHHO-YNPABICHYECKOH  JIEATENFHOCTH B 00JacTh
COBPEMEHHOT0 MPUOOPOCTPOCHUS U TIPOU3BOICTBA FIEKTPOHHBIX CPEICTB.

[IpenogaBanue AWCHMILIMHBI TMPEAyCMATPUBACT cleayronme (OpMBI  OpraHH3AINH
y4eOHOro mpoliecca: JEeKIHH, CaMOCTOsITeNIbHAsA paboTa 00yJaromerocs.

[IporpaMMo¥i JHCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOMNE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCTIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTalis B popMme 3a4era.

OO01mast Tpy10eMKOCTh OCBOCHUS TUCIIUTUTHHBI COCTABJISICT 2 3a4E€THBIX CIMHUIIBI, 72 Jaca.

S3bIK 00yUeHUs IO JUCIUILTUHE KPYCCKHM »



1. TlepedyeHsb MIaHUPYEMBIX PE3yIbTATOB O0YUCHUS MO TUCITUTUINHE
1.1. Ilenu npenomaBaHusi AUCUUTUIUHBI
Henpto mucuuniauubl «COBPEMEHHBIE TEXHOJIOTMM IPOU3BOJCTBA DJIEKTPOHHBIX CPEICTBY
aBisieTcs:  popMupoBaHue 0a30BOM OCHOBBI KOHCTPYKTOPCKO-TEXHOJIOTHYECKOH IMOATOTOBKH
CIEIHUAIIMCTOB, CIOCOOHBIX K MPOEKTHO-KOHCTPYKTOPCKOH, TEXHOJIOTMYECKOH, Hay4YHO-
WCCJICAOBATEIbCKOM H  YIPaBICHYECKON JESITEIBHOCTH B 00JIaCTU  NPUOOPOCTPOCHUS.
OCHOBHBIMU 337Ja4aMU U3YYCHHSI TUCITUTUINHEI SIBISTFOTCSI TIOTYYSHHUE CTYICHTAMU YIITyOJICHHBIX
TEOPETHUYECKUX 3HAHUN M MPAKTHYECKUX HABBIKOB 1O BHJIaM, CBOWCTBAM M XapaKTEPUCTHKAM

MPUMEHSEMbIX MaTEpPHAJIOB, MPOTPECCUBHBIM TEXHOJOTMYECKUM IIpoLieccaM, CpeICTBaM
aBTOMATH3aIlMd  TPOU3BOJACTBA W  IPOCKTUPOBAHUS B  TEXHOJOTHYECKOH TMOATOTOBKE
MPOU3BOCTBA

1.2. JIucuuruimaa sBasieTcs  (PaKkyIbTaTUBHOM — AUCIUIUIMHOW TIO  HAMPaBICHUIO
o0pa3oBaTenbHON IpOrpaMMsbl Beiciiero oopasosanus (nanee — OI1 BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YIbTATOB OOYUEHHUS MO TUCLMIUIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbTataMu ocBoeHus OIT BO.

B pesynbrare u3ydeHHs AMCUUIUIMHBI OOyYaroIMICS NOJDKEH o0JsiafaTh ClEAYIOLIMMHU
KOMIIETEHIIMSIMU WM UX 4YacTsIMHU. KOMIETEeHIIMY U MHAMKATOPbl UX JOCTHKEHUS IIPUBEJICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JIOCTHKECHHUS

Kareropus (rpymma)
KOMIICTCHIINU

Kon n HaumeHoBanme
KOMIICTCHIINU

Kon n HaumeHnoBaHue HHIUKATOPA
NOCTHIKEHUS KOMIIETEHIIUHA

[TpodeccuonanbHbIE
KOMICTCHIIH

IIK-4 Cnocoben
JieNaTh HAy4YHO-
000CHOBaAHHEIE
BBIBOJEI 11O
pe3yabTaTam
TEOPETUYECKHUX U
AKCTICPUMEHTAJIbHBIX
HCCeI0Ba-HUH,
JlaBaTh
PEKOMEHAAIINH TIO
COBEPIIICHCTBOBAHUIO
YCTPOMCTB U CUCTEM,
TOTOBHUTH HAYUYHBIC
MyOMUKAIUY U 3asBKH
Ha M300peTeHUs

[1K-4.3.1 3HaeT NpuHUHUIBI IPOBEICHUS
aHaJIM3a MOTHOIEHHOCTH U 3P PEKTUBHOCTH
IKCTICPUMEHTAIBHBIX MCCIICTOBAHHIA

[TpodeccuonanbHbIE
KOMICTCHIIHH

[MK-8 Criocoben
pa3pabaThiBaTh
TEXHUYCCKUEC 3aJaHU
Ha MPOCKTU-POBAHNE
TEXHOJIOTNYCCKUX
MIPOIIECCOB
MIPOU3BOJICTBA
AJIEKTPOHHBIX
CPEICTB

I1K-8.3.1 3HaeT cCOBpeMEHHbIE
TEXHOJIOTMYECKHUE TIPOLIECCHI POU3BOJICTBA
AIIEKTPOHHBIX CPE/ICTB

[TpodeccuonanbHbIE
KOMICTCHIIHH

I1K-9 Cnocoben
MIPOEKTUPOBATH
TEXHOJIOTHYECKHE
MIPOLIECCHI
MIPOU3BOJICTBA
3JIEKTPOHHBIX
CPEJICTB C

I1K-9.3.1 3Haet TpebGOBaHMs TEXHOJIOTUYECKOM
Y HOPMATUBHOW JJOKYMEHTAllUU
TEXHOJIOTUYECKUX MTPOLIECCOB BBITyCKa
AIIEKTPOHHBIX CPEACTB




HCIIOJIB30BAHUEM
aBTOMATHU3HPOBAHHBIX
CHCTEM
TEXHOJIOTHIECKON
MOATOTOBKH
MIPOM3BOJICTBA

IIK-11 Cnocoben
obecneynBaTh
TEXHOJIOTUYHOCTD
ANEKTPOHHBIX
CPEJICTB U MPOIIECCOB

ITK-11.3.1 3HaeT npuHLIUIBI BBIPAOOTKH
pPEKOMEHIaLi IO KOPPEKTUPOBKE U

ITpodeccuonanbHbie ONTUMH3ALMH TAPAMETPOB U PEKUMOB
UX U3rOTOBIICHUS, .
KOMIIETEHIINH TEXHOJIOTMYECKHX OIepalui u
OLICHUBATH
TEXHOJIOTUYECKUX MTPOLIECCOB MPOU3BO/ICTBA
9KOHOMHUYECKYIO
AIIEKTPOHHBIX CPEACTB
3¢ (HEeKTUBHOCTH
TEXHOJOTHYECKUX
IIPOLIECCOB
I1K-12 CnocoGen
OCYLIECTBIISATh
aBTOPCKOE
COIIPOBOXACHHE
pa3pabaTbIBaeMbIX IT1K-12.3.1 3HaeT MeToAbl aBTOPCKOTO
[TpodeccronanpHbIC - .
YCTPOMCTB, MPUOOPOB | COMPOBOKIACHUS pa3padaTbIBAEMBbIX U3EIUN U
KOMIIETEHIINH

U CUCTEM
AIIEKTPOHHBIX
CPEJIICTB Ha 3Tamnax
MPOSKTUPOBAHHUS U
MIPOM3BOJICTBA

TEXHOJIOTHUYCCKUX IIPOLCCCOB

2. Mecro nucuumuzsl B ctpykrype Ol
JucuumuimHa MOKeT 0a3MpOBaTHCS HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYArOIIUMUCS
IpU U3YyYCHHUHU CIICAYIOUIMX TUCIUITINH:
«BBeneHre B HalIpaBJICHHUEY,

«MatemaTuka» (OCHOBHOﬁ KypC,;CliCIUAaJIbHBIC pa3JCJIbl BBIYHMCIIMTEILHOMU MaTeMaTI/IKI/I);

«Dusukay;

«MaTepI/IaJ'IOBCI[eHI/Ie» ,

«ONEeKTPOHHKA B MPUOOPOCTPOCHUNY,

«TexHuueckue HU3MCPCHU,

«OCHOBEI ABTOMATHU3UPOBAHHOI'O IPOCKTUPOBAHU S

Tabymue 2.

3. O0BeM U TPyA0EMKOCTh TUCIUILTAHBI
JlanHbIe 00 00IIEM OO0beMe AMCUHUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIIOB Y4eOHOM
paboTHI 10 AUCHHUIUINHE (M paclpepeNieHue 3TOH TPYIOEMKOCTH 110 CEMeCTpaM) MPeACTaBICHBI B

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIITMHBI

Bun yuebHolt paboThl

TpyaoeMKoCTb 110
ceMecTpam
Nel

Bcero

2 3




Oowan mpyooemKocmsp oucCyunIuHbl,

3E/ (uac)

U3 Hux uacoe npakmuuecKkoil no020moeKu

Ayoumopnuie 3anamus, BCETo 4ac. 17 17

B TOM YHUCJIE:
nexumw (JI), (gac) 17 17
npaktudeckune/cemuHapckue 3ansatus (I13),
(dac)
nabopaTtopHubie paboTs (JIP), (yac)
KypcoBoit mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac)

Camocmosamenvnaa paboma, Bcero (4ac) 55 55

Buo npomesicymounoii ammecmayuu: 3a4er,

mud¢. 3ader, sk3amen (3auger, udd. 3au, | 3auer 3ader

DK3.%%*)

% o
HpI/IMe"IaHHe: KaHIUIAaTCKHU DK3aMCH

2/ 72 2/ 72

4. CopepxaHue JUCUUILINHBI
4.1. Pacnpepnenenuie TpyJ0€MKOCTH TUCHUIUIAHBI IO pa3jeiaM U BUIaM 3aHITHIM.
Pa3nensl, TeMbl AUCHUILTHHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Ta6mmma 3 — Pa3nensl, TEMbl TUCIUILIAHBI, KX TPYI0EMKOCTh

Paznenel, TeMbI JUCHMIIMHBI Jexunm 113 JP KII CPC
(gac) (C3) (gac) (gac) (gac)
Cemectp 3
Pazgen 1. MeTomoiorndecKkne OCHOBEI TEXHOJIOTHH 3
MpUOOPOCTPOUTEIILHOTO MPOU3BOICTBA, OCHOBHBIC )
MOHSITUS U onpe/iesieHus. JKU3HCHHBIH UK
H3JETIs.
Pasnen 2. [loHsaTre ¥ aHalIn3 TOYHOCTH, 3
YCTOHYMBOCTH U HAJICKHOCTH TEXHOJIOTHYSCKUX 1
MIPOIIECCOB
Pazmen 3. O6mas xapakTepUCTHKA TEXHOJIOTHIECKUX 1 3
MIPOIIECCOB M3TOTOBIICHHUS JCTAJICH.
Pazpnen 4. TexHonoruyeckue MpoLecChl ) 3

3arOTOBUTCJIBHOT'O ITPOMU3BOACTBA.

Paznen 5.TexHonornueckue mpoiecchl U3roTOBICHUS 3
neraneit (00pabotka pezanuem) Ousnveckue U

MEXaHUYECCKHUE OCHOBBI O6pa6OTKI/I 1

MAaTCPUAJIOB PC3aHUCM.

Pasnen 6. M3roroBieHue aeraieit u3 1 3
HEMCTAJNIMYCCKUX MATCPpHUAIOB

Paznen 7. U3rotoBiieHHe 3aroTOBOK U AeTajcit 1 3
MOPOIIKOBON MeTaJTyprue.

Paznen 8. Dnexrpodusnueckue u 1 3
AJIEKTPOXUMHYECKHE METOBI

dhopmoobpazoBaHus

JeTaje mMpuOOPOCTPOCHHUS.

Paznen 9. Texnonoruueckue oneparuu 1 3
HAaHECEHUsI OKPBITHIA.

Paznen 10 Texuosorus cOOpoUHOTO 1 3

MIPOU3BOJICTBA.




Pa3nen 11. TexHonornueckue NpoLecchl 1 3
KOHTPOJIS, PETYJIMPOBKU M UCTIBITAHUN

Pa3nenl2. OcoGeHHOCTH TPOEKTUPOBAHUS 1 3
TEXHOJIOTHYECKUX MPOLIECCOB 00pabOTKU
3aroToBOK Ha ctaHkax ¢ UIIY.

Pasnen 13. OcHOBHEBIE OJIOKEHUS 1 3
aBTOMATH3AIMY TIPOU3BOJICTBA
Paznen 14. OcobeHHoCTH pa3pabOTKU 1 3

MPOIIECCOB OOPAaOOTKH HA arperaTHBIX CTAHKAX M
ABTOMATUYECKUX JTUHUSIX.

Pa3znen 15. ABromaTtu3anus NpOeKTUPOBAHUS 1 3
TEXHOJIOTUYECKUX MPOIECCOB U3TOTOBJICHHUS
netanei, COOpKH U3IeTUi, CPEICTB TEXHOIOT -
YECKOT'0 OCHAIIEHHSI, ¥ TIOJATOTOBKUIIPOTPAMM
it obopynoBanus ¢ UITY .

BrinonHeHne KypcoBOro mpoekTa

Hroro B cemectpe: 17 55

Hroro 17 55

IIpakTHueckass IOATOTOBKA  3aKIIOYaETCd B  HEMOCPEACTBEHHOM  BBINOJIHEHUU
00yJarOMIUMUCS OTIPENICIICHHBIX TPYIOBBIX (DYHKIINH, CBA3aHHBIX C OyayIIel mpodecCHoHATbHON
JEeATEIBbHOCTBIO.

4.2. CopnepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Copepxanrie pa3zesioB U TeM JIEKIIMOHHBIX 3aHATUN IPUBEICHO B Tabmnuiie 4.

Ta6mmma 4 — ConepkaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howme
P Haspanwne n COACPIKaHUC PA3CIOB U TCM JICKIIMOHHBIX 3aHATHUU
pasnena
1 MeToa0/10rn4ecKue 0OCHOBbI TEXHOJIOTMU PHUOOPOCTPOUTEIHHOTO

NMPOM3BOACTBA, OCHOBHbIE NOHATHS U onpeaesaeHust. JKu3HEHHBIN LUK U3ENHS.
OCHOBHBIE IOHATHS U ONPEJCICHUS TEXHOJIOTUU TPOU3BOACTBA. XapaKTEPUCTHKA
00BEKTOB Ipon3BoACTBa. CrieruduuecKkue 0COOEHHOCTH aBTOMAaTH3UPOBAHHOTO
IIPOU3BOJCTBA. DBOJIOLINS METO/IOB U CPEACTB aBTOMAaTU3aLlMU IIPOM3BOCTBA.
Cocras, uenu u 3anauu TIIII. ITpuHUIKIIEI TOCTPOEHUS ABTOMAaTU3UPOBAHHOMN
CHCTEMBI TEXHOJIOTHYeCKON moarotoBku mpousBoacTta (ACTIIIT). Crpykrypa
ACTIIII. Xapakrepuctuka nmoacuctem ACTIII u ux obecrneuenus. OCHOBBI
obecnieueHns TEXHOJIOTHYHOCTH KOHCTpYyKInu u3aenuid (TKW). Bunbr onenkun
TKMU. ITokazarenu TKU, ux knaccudukaius, BBIOOp HOMEHKIATYPHI U
ocobeHHOCTH pacyeta. ABToMartuzanus npouecca odecneuenus TKU. [onsrus u
OnpeieNeHUsl MPOU3BOACTBEHHOTO U TEXHOJIOTUYECKOTO MPOIECCOB U UX
cocrasisronux. Kimaccugukarmst Bugos TII u ux cBsA3b ¢ TUIIAMU IPOU3BO/ICTBA.
[TpaBuna paspabotku TII. Kimaccudukarust 00beKTOB MPOU3BOACTBA MIPU
tunuzauuu TII. OcHoBHBIE ATanbl pa3padoTku TUNOBBIX TII. I[TpuHIMIIBI
IpyHnupoBaHUs 0O0BEKTOB MPou3BoicTBAa. OCHOBHBIE 3Talbl pa3paboTKu
rpynnoBeiX TII. Buabl TeXHONIOrHYECKON TOKYMEHTAIIMHU U TTOPSIAOK €€
odopmitenns o crangapram ECT/I.




IonsiTHE M aHAJIN3 TOYHOCTH, YCTOHYHUBOCTH H HA/IE:KHOCTH TEXHOJIOTMYECKUX
npoueccoB. OCHOBHAsA 32/1a4a aHAJIN32 TOYHOCTH TEXHOJIOTHYECKUX
NpPOoLEeccoB.

[Tpon3BoaCTBEHHBIE TOTPEIIHOCTH, UX KIacCU(UKALIMA U aHAJIU3 IPUYUH
BO3HHUKHOBEHUS. 3aKOHBI paclpeIeIeHNs TEXHOIOTHUECKHUX MOrPEeUTHOCTEH.
MeToap1 aHATHM3a TOYHOCTH TEXHOJIOTHYECKUX MPOIECCOB: AaHATUTHUECKUA,
CTAaTHUCTUYECKUH C TIOMOIIBIO KPUBBIX pacnpeneneHus. [lonsaTus ycToiunBocTy U
CTaOMJIBHOCTH TEXHOJIOrHYecKoro npouecca. OleHKa yCTOHYUBOCTH U
CTaOUIFHOCTH TIO MapaMeTpaM 3aKOHOB PACIIPEICICHUS TEXHOTOTHUECKIX
HOFpGHIHOCTGfI. IToxazarenu HaJCKHOCTHU U UX KOJIMYCCTBCHHAA OIICHKA.
Knaccudukanust 0TkazoB U3IeIUi U CBsA3b OTKA30B ¢ TPOU3BOACTBOM. HanexxHoCTh
TII, maTepuaioB, KOMIUIEKTYIOIMX u3nenuii. HampasiaeHus odecrneueHus
Hanexuoctu TII.

OO0mas xapakTepucTHKA TeXHOJIOTHYeCKHX MPOLEeCcCOB U3r0TOBJIEHHS
aeTaiei.

q)I/ISI/IKO-XI/IMI/I‘-IeCKI/Ie N MEXAaHUYCCKHUEC OCHOBBI TCXHOJIOTHYCCKUX HpOLIeCCOB
HN3IroTOBJICHUS neTaﬂeﬁ. K.]'IaCCI/Iq)I/IKaI_[I/I}I TEXHOJIOTHYCCKHUX HpOI_IeCCOB
HN3TOTOBJICHUA

JeTalieli mo crrocodaM BO3EHCTBHS

Texnonornyeckne nNpouecchbl 3aro0TOBUTEILHOI0 IPOM3BOACTBA.

OCHOBBI IMTEHHOTO IPOU3BOACTBA.

dusnyeckas Npupoaa KpUCTAUIN3ALNN CIUIABOB. BiusiHue CTpyKTYphI U CBOMCTB
METAJNINYECKUX PACIIIIAaBOB HA MPOLECC JIUThA. DaKTOPBI, ONPEAEIIAIONINE
IIPOJOJKUTEIBHOCTD 3aTBEPACBAHMSI OTIIMBOK. BiusiHuE CKOpPOCTH KpUCTAIIIIN3aLuN
Ha CTPYKTYpY U CBOMCTBA METAJUIOB U CIUIABOB. JINTEHHbIE CBOMCTBA CILJIABOB.
KunkoTekydecTh CIuTaBoB U (DaKTOPHI, BIHSAIONINE HA HEee. Y cajKa CIIIaBOB.
JlukBauyu u rassl B IUTEHHBIX criaBax. OCHOBHBIE CITIOCOOBI JIUTHSL.
TexHomornueckne 0COOEHHOCTH JINThS B NecyaHble (JopMbl. JINThe B crieliMaIbHbIE
(GopMbI: 000J0UYKOBBIE, IO BHIIIABIAEMbBIM MOJIENISAM, B KOKUIIb. JINThE C
IIPUMEHEHNEM BHEIIHMX BO3ICHCTBUM HA XKUIKUHM U KPUCTAIUIU3YIOIIUNACA METaJLI:
[0J] 1aBJICHUEM, LIEHTPOOEKHOE, JIUThE BAKYYMHBIM BCACBIBAHUEM M BBIKUMaHHEM.
ITomyuyeHue OTIMBOK METOOM HAIIPABICHHOU KpucTau3auuu. Gusnko-
XUMHUYECKHE

OCHOBBI HaIlpaBJICHHON KPUCTAJUIU3ALMH CIIIaBOB. TEXHOIOIMYECKUE OCHOBBI
MOJTyY€HHUsI OTIUBOK CO CTOJIOUATOMN CTPYKTYpOi. MOHOKPHUCTANINYECKOE JTUThHE.
HanpaBneHHo-KpUCTaNIN30BaHHbIE HBTEKTHKH. OOecreueHne TeXHOJIOTHYHOCTH
JUTHIX AeTaneil. TeXHOJIOrHYHOCTh KOHCTPYKIMUA OTIMBOK. CpaBHUTEIbHAS OLICHKA
crocoOOB JINThS U YCII0BUS BbIOOpa. OOpaboTka MeTayioB AaBieHueM. dPuznko-
MeXaHUYeCKHUEe OCHOBBI 00pabOTKH MeTaylIoB AaBieHHeM. OCHOBHbIE TapaMeTphI,
XapaKTepu3yoIlue MIacTUYecKyto Aeopmaruio npu oopadboTKe METaIIOB
JaBiieHueM. BiusiHue pasnuuHbIX (PaKTOPOB HA IUIACTUYHOCTH METAJIOB U
COINPOTHUBJICHUE TIACTUYECKOMY 1ehopMHpOBaHHIO. TEXHOIOTHUYECKHE

IIPOLIECCHI MTOJTyYeHUsl PO UiIeil: MpoKaTHOE MPOU3BOACTBO, BOJIOUEHHE,
npeccoBaHue. TeXHOIOTHYEeCKHUE MPOLIECCHI MTOYYCHHs 3aTOTOBOK: KOBKa, ropsidast
00BbEMHas IITaMIIOBKA, X0JIOHAsI 0ObEMHasl IITAMITOBKA. TEXHOJIOTHYECKUe




0CO6€HHOCTI/I KOBKH 1 HITAMIIOBKHU BBICOKOJICTUPOBAHHBIX U TPYAHO
ne(hOpMUPYEMBIX

METAJIJIOB U CIIJIaBOB. BI)ICOKOE)HGPFCTI/ILICCKI/IG HUMITYJIbCHBIC METOJAbI IITAMIIOBKH.
JlucroBast ITaMITOBKA: pa3eUTeNbHbIE H (HOPMOOOPA3yIOIIUE OTICPAITHH.
OO6opyaoBaHue U HTHCTPYMEHT JUIsl INCTOBOM IITaMMOBKHU. TepMmudeckas o6paboTka
u

MOBEPXHOCTHOE YIIPOYHEHHUE CIIABOB. Tepmuueckas 00paboTKa CTaH.
IIpeBpamieHus B CTalau NPU PaBHOBECHOM HArpeBe U OXJIAXKICHUU. MapTeHCUTHOE
npespatieHre. OCHOBHbIE BUJIbI TEPMUYECKON 00pabOTKH cTanu. XUMHUKO-
TepMudeckas o0padorka. Jnhdy3noHHOE HACHIIEHUE CIIABOB YIIIEPOAOM H
a30TOM.

Juddy3noHHOE HACBIIICHNE CIUIAaBOB METAJUTAMU M HeMeTautaMu. JlazepHast
TePMUYECKast © XUMUKO-TepMUIECcKas 00padoTKa.

TexHoJI0rMYeCKHe MPOLECChl M3rOTOBJICHHA JeTaseil (00padoTka pe3aHueM)
du3nyeckHe H MeXaHM4ecKUe OCHOBBI 00pa0O0TKH MATEPHAIOB Pe3aHHEM.
dusnueckue 1 MEXaHMUECKUEe OCHOBBI 00pabOTKH MaTepHaJIOB PE3aHHEM.
CymurHocTh 1 cXeMbl crioco0oB 06paboTku. [TapaMeTphl TEXHOIOTHUECKOTO
nporiecca

pe3anus. TeroBbie MPOIecChl B 30HE Pe3aHHs U CMa309HO-OXJIKIAIOIINE CPEJIBI.
Brusaue BuOpanuu cuctemsl CITM /L 1 TexHOIOTHYECKOW HACIEICTBEHHOCTH Ha
KadecTBO 00paboTaHHBIX TOBepXHOCTEH. [Iporiece cTpyKko0Opa3oBaHus U U3HOC
pexyiero uHcTpymenTa. [lapameTpsl n3Hoca. XapakTepucTHka Cuil, AEHCTBYIONUX
Ha MHCTPYMEHT Npu pe3anuu. KosndyecTBeHHast OLIEHKA CHJI pe3aHus. MOIIHOCTB,
3aTpaynBaeMasi Ha pe3aHue. Pexxumspl pe3anus. GakTopsl, BIUAIONINE HA UX
Ha3zHaueHue. MeTorKa Ha3HAuYeHUs peKUMOB pe3anust. OnpezeneHne napaMeTpoB
ONITUMAIIEHOTO PEKUMa pe3aHus. MeTaopexxyue CTaHKU. TeXHOIOTHIECKNe
BO3MOXXHOCTH M 00JIaCTh IPUMEHEHUS cIoc000B pe3anusi. O0padaThIBaeMOCTh
KOHCTPYKLIMOHHBIX MaT€pHaJIOB Pe3aHUEM. XapaKTepUCTHKA OCHOBHBIX Ollepaiui
00paboTku pe3anueM. PazmepHas u 6e3pazmepHas 0opadoTka. TokapHas
00paboTka, 00paboTKa OTBEPCTHI pa3MepHBIM HHCTPYMEHTOM, (pe3epHas
o0paboTka, mudoBaHue, pe3bOOHape3aHue, U3TOTOBIEHUE 3y0UYaThIX KOJIEC,
JIOBOJIOUHBIE onepanun MexaHooOpaboTku. Kunemaruueckue cxeMbl epeMeleH s
3arOTOBKH U MHCTPYMEHTA. | 'eoMeTpruyecKkre nmapaMeTphl 3aTOUKU PEXKYILIETO
MHCTPYMEHTA U MX BIMSHUE HAa KauecTBO 00paboTku. OnpeneneHre napaMeTpoB
HOPM BPEMEHH ISl KaXKI0TO BUAAa 00pabOTKH.

H3rorosienne nerajgei u3 HeMETAINYECKHUX MAaTEPHAJIOB.

OcHoBHBIE CTIOCOOBI TIepepabOTKH TIACTMACC: JINTHE MO AaBJIIEHUEM U
MIPECCOBaHUE;

UX Pa3HOBUIHOCTH, OCHOBHBIE 3TAIlbl TEXHOJIOTHYECKOTO Mpoliecca, 000py10BaHHe
u

TEXHOJIOTrH4YecKas ocHacTKa. TeXHOJIOTUS HIPUTOTOBJICHUS PE3NHOBLIX cMeced u
dbopmooOpazoBanue neTasel U3 pe3rHbl. TeXHOIOTHISCKUE MPOIIECCHI
HU3IrOTOBJICHUS

n 00paboTku cTekia. Kepamuka u 0COOCHHOCTH M3TOTOBJICHHUS JI€TalIeh U3
KEepaMUKHU.




CrniocoOb1 06pabOTKH U COeAMHEHUS] KOMIIO3UIIMOHHBIX MaTepPHAJIOB.

H3roroBiieHne 3aroToBOK M JAeTajed MOPOMIKOBOIl MeTaJIyprueil.

OCHOBHBIE 3Tanbl TEXHOJIOTHYECKOTO TpoIecca, X xapakrepuctuka. [logroroska
UXTHI. METOIbI I03UPOBAaHUS KOMIIOHEHTOB 110 00beMy U Macce. TepMuueckas
o0paboTka komnoneHToB. Cnekanue u popmoBanue. KannOpoBoyHbIe oneparii.

DuieKTpodu3nuecKne u IeKTPOXUMUIECKHe MeToAbl GopM0o0Opa3oBaHusI
AeTajeil NpudopocTpoeHms.

DIEKTPOIPPO3NOHHAS pa3MepHasi 00paboTKa. DIEKTPOXUMHUYECKasi pa3MepHast
00paboTka. YibTpa3ByKoBas adpa3uBHas pa3mepHas o0padboTka. JIydeBbie METObI
00pabotku. KoMOMHHPOBaHHBIE METO/IBI pa3MepHO 00pabOTKH. XapaKTepUCTHKA
MPUMEHSIEMOT0 000PYI0BaHUS

TexHonornyeckue onepanny HaAHeCEHUs MOKPBLITHH.

Haznauenue u BUIpl NOKpBITUHI. TeXHOIOrN4YECKUE ONEPALIUN IOATOTOBKU
MIOBEPXHOCTHU K ITIOKPBITHIO. XapaKTEPUCTUKA TEXHOJIOIMYECKOr0 IpoLecca
HAaHECEHUs METAININYECKUX, XUMUUECKUX, TAKOKPACOUYHBIX U ITIOJIUMEPHBIX
MTOKPBITHH.
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TexHonorns c60POYHOro MPOM3BOACTBA.

OcHOBBI IPOEKTUPOBAHUS TTpoLieccoB cOOpku. 3/ienne u ero cocraBHble 4acTH
pa3IMYHbIX ypOBHEH pazykpynHeHus. Knaccudukanus 1 KOHCTPYKTOPCKO -
TEXHOJOTUYECKHI aHaIN3 2JIEMEHTOB KOHCTPYKIIMH MPUOOPHBIX YCTPOMCTB.
Ocnosnble xapaktepuctuku TII coopku. Buasl mporieccoB cOOpKH 10
OpPraHU3aL[MOHHO - TEXHOJIOTMYECKUM IIPUHLIMIIAM ocTpoeHus. Mcxoauble nanHbIe
u

nopsiiok nmpoektupoBanus TII coopku. TexHonornueckne cxembl COOPKH, UX BHIBI.
MeTtoauka NOCTPOEHUS TEXHOIOTMUECKUX cXeM cOopku. [IpuHIuns! paspaboTku
OTIEPAIIMOHHOMN TeXHOJ0oTUU cOOpKkH. [loHATHE reomMeTprUecKoi u pu3ndecKon
B3anMo3aMeHseMocTH. CylnIHOCTh, 0COOCHHOCTH U 00JacTh MPUMEHEHHSI METO/I0B
oOecreyeHnss TOUHOCTH NP cOOpKE: MOJHOM, HETIOJIHOM U TPpyHNHOBOM
B3aMMO3aMEHSIEMOCTH, PETYIUPOBKU U MPUTOHKH. COOPOUHbIE COSAMHEHUS.
Knaccudukanus u cpaBHUTENbHASI XapaKTEPUCTHUKA COOPOUHBIX COSTMHECHUN.
Knaccugukaius pazbeMHbIX COeMHEHUI. MeTobl MoTyueHHsI Hepa3beMHBIX
coenHeHu. PU3NUECKne OCHOBBI TEXHOJIOTUYECKUX MIPOLIECCOB COEANHEHNS.
MeTopl cBapKu AeTajeil U3 METAJUIOB U CIUIaBOB. XapaKTepHble 0COOEHHOCTH
CBapKU HEMETAJUIMUECKUX MaTEpUAJIOB C METAJUIAMU U CIUIABAMH.

Knaccudukanus mporeccon naiiku. @U3MKO -XUMHUIECKasi COBMECTUMOCTh
MartepuaioB npu naike. [Ipunoun u datockl, npumensiemsie B TI1 maiiku.
O6opynoBanue, MpuUMeHsieMOe JJIsl IpOoBeJeHUs onepanuii naitku. Konrpoins
KauecTBa MastHbIX coenHeHui. Kieesbie coenuuenus. O0i1acTu MprUMEHEHUS
KJICeBBIX COeTUHEHUH B npubopocTpoenun. Kinaccugpukarus kiees. OcobeHHOCTH
IIPOBEJICHUS ONEpalvii CKIIEUBAaHUs, KOHTPOJIb Ka4eCTBa COEAMHEHU.
TexHOIOTHYECKUE MPOIECCH COOPKU M MOHTAXka AJIEKTPOHHBIX COOPOYHBIX €INHUIL
Tumossie TII cOOpKH 1 MOHTa)ka y3JIOB Ha TIEYaTHBIX Tu1aTax. CpaBHUTEbHAS
XapaKTEepUCTUKA METOJ0OB KOHTAKTUPOBAHUS: IPYIIIIOBBIE METO/IbI TAKH
(morpy>kxeHueM, n3buparteabHas, BOJHOU MPUIIO ); Taiika pacIuIaBICHHUEM
no3upoBaHHOro npunos (nazepHas; MK-maiika; cBeTonydeBas; KOHACHCAIIMOHHAS).




CpaBHuUTENbHAs XapaKTEPUCTHKA METOJ0B MOHTAKa: IEYaTHOT' 0, IPOBOJHOTO
(MpOILIMBHOTO, CTEXKOBOT'0, TKAHOT'O, MHOT'OIIPOBOHOTO, IPSIMBIX OTPE3KOB).
Mertoasl MOHTaa 3JIEKTPO, Pauo JIEMEHTOB CO IITHIPEBBIMU U IIAHAPHBIMHU
BbIBOZaMHU. IIpumenseMoe TexHomoruuaeckoe ooopynoBanue. OcobeHHOCTH
TEXHOJIOTMH IIOBEPXHOCTHOIO MOHTa)a. XapaKTePUCTUKA KOHCTPYKLMH IEKTPO
AJIEMEHTOB M KOMMYTAI[MOHHBIX IUIAT AJI IOBEPXHOCTHOIO MOHTaXa. BapuaHTs!
TII

MOBEPXHOCTHOTO MOHTaka. BbIOOp MeT0/10B KOHTakTHpOBaHus. HanpasneHus
MUKPOMHUHHATIOPU3ALINHN SJICKTPOHHBIX COOPOUHBIX €JMHUL TPUOOPHBIX YCTPOMCTB.
Knaccudukarus koHcTpykiuit Mukpocoopok. Tunossie TIT MmoHTa)ka MEKpOCOOPOK
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TexHonornueckune npoueccbl KOHTPOJIsl, PeryJJMPOBKH M HCTILITAHMI.

3a/1auM TEXHUYECKOT0 KOHTPOJIS KauecTBa B IPOIECCE MPOU3BOICTBA MPUOOPHBIX
yCTpOMCTB. Buabl TexHUYECKOro KOHTpOoIs. [IoHATHE O BXOJIHOM, ONEPAlIMOHHOM U
nprueMOYHOM KoHTpouie. [lopsaok pa3paboTKu TEXHOIOTHYECKOTO Mpoliecca
KOHTpOJiA. [IpuHIUITBI HOCTPOEHUSI CUCTEM aBTOMATU3HUPOBAHHOIO KOHTpoJis. Llens
HaJIaJI0YHBIX U PETyJIMPOBOYHBIX padoT, UX cojepxkanue. PasmepHast
(kuHEMaTHUeCKas) U MapaMeTpUUEeCcKas peryjnpoBka. TeXHOIOrH4ecKoe
000py1oBaHMeE 7151 TIPOBEICHUSI PETYJIMPOBOYHBIX oneparuii. Llenu u 3agaun
ucnbiTannii. Knaccudukanus BumoB ucnbitTanuii. PazpaboTka TeXHUYECKHX
TpeOoBaHUIl K IpoIleccaM UCIIBITAHUN , TPUHIUIIBI BEIOOpa BUJIOB U CO/IEPIKAHUS
ucneitanuii. Conepkanue, NOPsA0K BHIIOTHEHHUS U 000PYJ0BaHUE IS
MEXaHUYECKUX, KITUMATUYECKUX U JJIEKTPUUECKUX UCTIBITAHUH.

12

Oco0eHHOCTH IPOEKTHPOBAHMSA TEXHOJIOIMYECKHUX NPOLeccoB 00padoTkn
3aroToBOK Ha craHkax ¢ YIIY.

13

OcHoBHBI€ 10J10;K€HHSI aBTOMATH3ALUN MMpou3BOJCTBA.

14

Oco0eHHOCTH Pa3padOTKH NMPOLEccOB 00PA0OTKHU HA arperaTHbIX CTAHKAX U
aBTOMATH4YeCKUX JTUHHUSAX.

15

ABTOMaTH3alHs NPOEKTHPOBAHUS TEXHOJIOTHYECKHX NPOLECCOB
H3TOTOBJICHHSA

AeTasei, COOPKH U31eJui, CPeICTB TEXHOJOIMYeCKOr0 OCHAIIICHHS; U
NMOATOTOBKH NMPOrpamMm 1Jist obopynosanus ¢ UIIY

4.3. Tlpaktrueckue (CEeMHHAPCKHUE) 3aHATHS
TeMbl pakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6mmma 5 — [IpakTrdecKkue 3aHITH U BX TPYJIO0EMKOCTh

N3 Hux Ne
Tembl Dopmsbl o
Ne TpyroeMKOCTb, | IPAaKTUYECKOH | paszaena
MPaKTUYECKUX MPaKTUYECKUX
/o o . (dac) IMOATOTOBKH, | JMCIIHAI
3aHATUI 3aHATHI
(gac) JINHBI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M KX TPYJIOEMKOCTh

Ne
/o

HaumenoBanue abopatopHbix paboT

N3 aux Ne

TpynoemMkocTb, | MpaKTUYECKOU | pa3aena

(gac)

MOATOTOBKH, | JUCIIHII
(dac) JIUHBI

Y4eOHbBIM MIIaHOM HE IPETYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHUe/ BEITIOTHEHUE KYPCOBOH pabOTHI

VY4eOHBIM MIIaHOM HE MPESYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Busiel caMoCTOSITENIBHOM paOOTHI M €€ TPYAOSMKOCTh PUBEICHBI B Tabuuiie 7.

Tabauna 7 — Bunbl caMmocToATeIbHON pabOThI M €€ TPYJOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydeHne TeopeTHIecKoro MaTepuaia 20 20
mucturnael (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3amanus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka Kk TEKyleMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jomamnee 3amganue ([13)
KonTponbubie pabotsl 3a0uHuKOB (KP3)
[ToaroToBka K MpOMEKYyTOYHOMN 15 15
arrectaruu (I1A)
Bcero: 55 55

5. IlepeueHsb yueOHO-METOANYECKOTO 00ECIICUCHUS
JUISL CAMOCTOSATENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCITUIUTHHE (MOIYJTIO)
Y4eOHO-MeTOANYECKHE MaTEPUAIIBI U1l CAMOCTOSITEIBHOM PabOThl 00YYarONUXCsl YKA3aHBbI B I1.11.

7-11.

6. IlepeueHb neYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUN
[lepeyeHp nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3/1aHUN NpHUBEIeH B Tabaulle 8.

Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3IAHHIMA

Mudp/
URL anpec

bubnmorpaduueckas ccpiika

KomuaectBo 3xk3eMIUTsipoB B
Oubmorexe

(KpoMe AJIEKTPOHHBIX IK3EMILTSIPOB)




TexHonorus npudOPOCTPOCHHUS, YICOHHK /
B. A. Baneros, 1O. I1.Ky3bpmun, A. A.
Opioga, C. [I. TperbsixoB U3narenscTBO:
CII6 I'Y UTMO, 2008- 336

ITpoekTupoBaHNE TEXHOIOTHIECKUX
MPOIIECCOB M3TOTOBJICHUS eTaICH
npubopoB: yuebHoe nocodue/ B. I1. Jlapus,
A. {1 Tlonosckas. — CI16:

I'VAII, 2003. — 85 c.

Jlyrosoii I'.M., SAxumoBuy B.C. TexHomorus
npudopocTpoeHus. YueOHoe mocodue mo
KypCOBOMY MTPOEKTUPOBAHUIO JIJISI
CTYJICHTOB

OYHOTO ¥ 320YHOTO OT/ICJICHHIA
erranbHOcTH 200101 «IIpubGopocTpoeHne»
4.2, — CII06.: U3a. CII6I'YKuT. 2010. — 72 c.

KoHCTpYKTOPCKO-TEXHOIOTHYECKOE
POEKTHPOBAHUE ICKTPOHHOM
amnmapartypsl : yueOHuk 11 By30B / K.H.
bunuoun, A.W. Biacos, A.B.

Kypanésa [u gp.].-M. : U3a-80o MI'TV um.
H.D. baymana, 2002.-528 c.

T'OCT 3.1001-81. Equnag cucrema
TEXHOJIOTHYECKON JOKYMEHTAITHH.
OO011I1e TOJIOKEHHUS.

I'OCT 14.201-83. Equnas cucrtema
TEXHOJIOTHYECKOH ITOArOTOBKHU
npousBoacTBa. O0ecneueHue
TEXHOJOTHYHOCTH KOHCTPYKIIMU U3ICTHH.
OO6mue TpeboBaHuUs.

T'OCT 14.004—-83. Texuonornyeckas
IIOATOTOBKA HpOI/I3BOI[CTBa. TepMI/IHBI nu
OTpe/ICIICHUS] OCHOBHBIX TIOHSATHH.

TexHomorust aBUapruOOPOCTPOCHHUS.
Jlaboparopusiii npaktukym./Ilon pen.
[Tamxosa B.I1., CI16, CITMAIL1992.

Pacnonos B.Sl. Mukpomexanuueckue
npubopsl: yaeOHoe ocodue. — M.:
Mammunoctpoenue, 2007. — 400 c.

JlyknueB A.H., [InoTsaackas M.A.
Mertoarka onpeaeneHuss SJKOHOMUYECKOM

3¢ (HeKTUBHOCTH UCTIOIB30BAHUS PA3IUYHBIX
BapHAHTOB TEXHOJIOTMUYECKUX MPOIIECCOB.
JI., JIUAII, 1991




ITaBnoBa A.B., ITonmosckas S.A. MeToanka
MPOSKTUPOBAHUS TEXHOJIOTHICCKIX
MIPOIECCOB M3TOTOBIICHUS JIEKTPOHHBIX
cOopouHbIX eauHuI] mpudopos. JI., JINAII,
1990.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTh «MIHTepHeT»
IIepeuyenn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MHPOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «VHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMILIMHBI
npuBezieH B Tabimue 9.

Tabmuua 9 — IlepedyeHb SIIEKTPOHHBIX OOpa30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTH «HTepHEeT»
URL anpec HaumenoBanue
Hoctyn B OBC «Jlanp» ocymectBusiercs mo norosopy N2 27, N228 ot
http://lib.aanet.ru/ 27.01.2021

Hoctyn B ObC «ZNANIUM» ocymectensiercst mo norosopy N2 071 ot
24.02.2021
Toctym B8 O5C «IOPAUT» ocymectamsiercst mo gorosopy N2 070 ot
24.02.2021

8. IlepeueHb MHOOPMAITMOHHBIX TEXHOJIOTUH
8.1. Ilepedyenp mporpaMMHOrO OOECIEUEHHUs, HCIOIb3YEMOTr0 IPH OCYIIECTBICHUH
00pa30oBaTeNbHOTO MpoIiecca MO AUCIUIITHHE.
[Tepedyens uCmoIb3yeMOro MporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tadmaute 10.

Tabnuua 10— Ilepedyenp mporpaMMHOro o0ecreueHHsI
Ne n/nt HaumenoBanue

He npenycmotpeHo

8.2. Ilepeuenp MH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYILECTBIIEHUH 00pa30BaTENBHOrO MPOLECcCa MO AUCHUIUINHE
[lepeyenp ucnonb3yeMbIx HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM IIPEICTAaBICH B TaOIHI1Ie

11.

Tabnuua 11— Ilepedyenp HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nt HaumenoBanue

He npenycmotpeHo

9. MarepuanpHo-TeXHUYECKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Il  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTHHE, IPeCcTaBiIcH B Tabmuel2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUUECKOH 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUICCKOM 0a3bl (ip1 HEOOXOAMMOCTH )



http://lib.aanet.ru/

JlekumoHnHas ayiuropus

2 | MynbTuMeauiiHas JeKIMOHHAS ay AUTOPHUS

10. OuenouHsle CpeaCcTBa A MPOBEACHUSI IPOMEKYTOUHON aTTeCTallun

10.1. CoctaB OLIEHOYHBIX

CpCACTBAJIA IMPOBCACHUA HpOMC}KYTOqHOﬁ aTTeCTallnu

00yJaromuxcst Mo JUCHUTUTMHE TPUBEICH B Tabmmie 13.
Tabnuua 13 — CocTaB OLIEHOUHBIX CPEACTB JJIsl POBEICHHSI TPOMEKYTOUHOM aTTecTallu

By npomeXyToO4HOM aTTecTaluy [IepedyeHp OLICHOYHBIX CPEACTB

3aueTr

Crucox BOIIPOCOB;

10.2. B kauectBe

KPUTEPUEB OLEHKHM YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHMS)

KOMIIETEHIINI OOYyYalONMMHCS TPUMEHSIETCsl S-0ajuibHas IIKaja OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KOoTopas nmpuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOXXET UCIOIb30BATHCS
100-6annpHas 1mIKaga MOLyJIbHO-PEUTHHIOBOM CUCTEMBI Y HUBEPCUTETA, IPaBUIIa UCTIOIb30BAaHUS
KOTOPOIi, yCTaHOBJIEHBI COOTBETCTBYIOLIUM JOKaJIbHBIM HOpMaTHBHBIM akToM 'Y AIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS cQOPMHUPOBAHHOCTH KOMIETEHUUN

O1ieHKa KOMIIETCHITNH

5-OayutbHas IKaiIa

XapaxrepucTuka c(popMUPOBAHHBIX KOMIIETEHIINIH

COTIIMYHO»
«GadyTCHO»

— o0yyJaromuiicss riIy0OKO W BCECTOPOHHE YCBOWJI IMPOTPAMMHBIN
MaTepuan;

— YBEPEHHO, JIOTUYHO, MTOCIIEIOBATEILHO ¥ TPAMOTHO €0 M3JIaraer;
— OINMpasiCh Ha 3HAHWS OCHOBHOM W JIONOJHHUTCIBLHON JTUTEPATYPHI,
TECHO HpI/IBHSBIBaeT YCBOGHHI)IG HayLIHI)IG ITOJIOKCHUA C
HpaKTquCKOﬁ NCATCIIBHOCTBIO HaHpaBHCHI/I}I;

— yMeJI0O 00OCHOBBIBAET M apTyMEHTHPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOALI M 0000IICHHUS;

— CBOOOJIHO BJIQJICET CHCTEMOM CIICIHUATU3HPOBAHHBIX MIOHSTHIA.

«XOPOLIO»
«3aUTEHO»

— o0yuJaromuiicss TBepJ0 YCBOWI MPOTPaMMHBINA MaTepua, rpaMOTHO
U MO CYIIECTBY H3Jaraer €ro, ONupasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTYPHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEW;

— YBA3bIBAET YCBOEHHBIE 3HAHUSI C IMPAKTUYECKOU NESITEIBHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET HayUYHBIE TTOJIOKECHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHHMS;

— BJIAJICE€T CUCTEMOH CelHalIN3uPOBAaHHBIX ITOHSTHH.

«yJIOBJIETBOPUTEIILHO
«3aYTEHO»

— 00yJaromuiics yCBOWII TOJILKO OCHOBHOM IPOrpaMMHBIN MaTepHa,
M0 CYIIECTBY HM3JIaraeT €ro, ONMMpasch Ha 3HAHWUS TOJIHKO OCHOBHOMN
JUTEPATYPHI;

— JIOITyCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— ACTBITHIBAET 3aTPyIHEHUS B MPAKTHYECKOM NMPUMEHEHWU 3HAHHUN
HalpaBJICHNUS;

— cnabo apryMEHTUPYET Hay4YHBIE TTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIHMPOBAHUY BHIBOJIOB U 0000IICHNUH;

— YaCTUYHO BJIQICET CUCTEMOH CIICIMAIN3UPOBAHHBIX TOHSITHH.

«HEYOBJIETBOPUTEIIBHO»
«HE 3aYTEHO»

— 00y4YaOIUiicS HE YCBOWJ 3HAYMTEIBHON YacTH MPOTPAMMHOTO
MaTepuana;

— JIOMYCKAaeT CYIIECTBEHHbIE OMMMOKKM ¥  HETOYHOCTH TIpHU
paccMOTpeHHH IPOOJIEM B KOHKPETHOM HATPaBJICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYCCKOM MPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOXKCHHUS;

— He (opMyIHPYET BEIBOJOB U 0000IIEHHIA.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAJIBI.




Bomnpocs! (3agaun) 1 5K3aMeHa MpeicTaBieHsl B Tadnuue 15.

Tabnuna 15 — Borpocs! (3agaun) 11 9K3aMeHa

Ne i/ [Tepeuens BonmpocoB (3a1a4) Asst SK3aMeHa Kon
WHANKATOpa
Y4eOHbIM MJIaHOM HE MPEYyCMOTPEHO
Bomnpocsr (3amaun) ams 3adera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3adera / qudd. 3auera
Kon
Ne i/t [Tepeuens BompocoB (3ana4) st 3adeta / qmudd. 3aduera HHKATOPA
1 [Tpon3BOACTBEHHBIN MPOLIECC, OCHOBHBIE MTOHATHS U I1K-8.3.1
OnpeJIeTeHUsL.
2 TexHONMOrnuecKui Mnpouecc, OCHOBHBIE IIOHATHUS U TIK-8.3.1
onpezeseHus
3 Oranbl pa3pabOTKH U TIOCTAHOBKU Ha MTPOU3BO/ICTBO HOBBIX IIK-8.3.1
143 (SN07071
4 CrpykTypa NpOU3BOJCTBEHHOIO MPEAIPUSIITHS [1K-8.3.1
5 OCHOBHBIE METOJIbl MEXAaHMYECKON 00pabOTKH JIeTajei. [1K-8.3.1
6 OO0paboTka naBiaeHneM, BUIb6l 00paboTku, Texnomorndeckas | [1K-8.3.1
OCHACTKA.
7 OCHOBHbBIE BUJIbI JTUTHS. I1K-8.3.1
8 Cucrema TEXHUYECKOU MOATOTOBKU MMPOU3BOCTBA, LEIH U TIK-8.3.1
3a/1a4d, MECTO B CUCTEME YMPABIICHUSI IPOU3BOJICTBOM.
9 TexHonornyeckas noAroToBKa MPOU3BOACTBA, LIEIU U TIK-8.3.1
3a/1a4H.

10 3anaua 1 crieru@uka MpoOeKTUPOBAHUS TEXHOJIOTHUECKUX IIK-8.3.1
IIPOLIECCOB.

11 OcHOBHBIE 3TaIbl IPOCKTUPOBAHUS TEXHOJIOTHYECKUX IIK-8.3.1
IIPOLIECCOB.

12 TexHonoruueckas yHUpHUKaIM, 1eU 1 331a4H, [IK-8.3.1
IPEUMYIIIECTBA U HEJOCTATKHU.

13 TexHoNOrHUeCKui mpoIecc cOOPKH, OCHOBHBIE OTMIEPAIIHH. I1K-8.3.1

14 OcHOBHBIE BUBI COOPKH, CXeMa COOPOYHOTO COCTaBa. I1K-8.3.1

15 OcHOBHBbIE THIIBI IPOU3BOACTBA. [IK-8.3.1

16 OCHOBHBIE BUJIbl TEXHOJIOTHYECKUX MPOIIECCOB. TIK-8.3.1

17 TexHomornyeckast OCHaCTKa, OCHOBHBIE IIPEAITOCHUIKU [IK-8.3.1
ucnons3zoBanusi TO.

18 Krnaccudukanmsi TeXHOJIOTHYECKON OCHACTKH. I1K-8.3.1

19 OcCHOBHBIE METOJIbI TEXHOJIOTHUECKON YHUDUKAITHH. I1K-8.3.1

20 CTpyKTypa TEXHOJOTMYECKOM OCHACTKH U €€ DJIEMEHTHI. I1K-8.3.1

21 Ilonsatue 6a3nl, BUIBI 0a3. I1IK-8.3.1

22 ba3upoBaHue 3aroToBOK B IPUCIIOCOOIEHUSIX, BUJIbI 0a3, IIK-8.3.1
OCHOBHBIE CXEMBI

23 0a3upoBaHusl. [1K-8.3.1

24 Br160op MeTona nonydenus 3arotToBku npu npoektuposanun | [1K-8.3.1
TI1 (TEXHOTOTHYECKHUX TIPOLIECCOB).

25 Onpenenenre NpUyCKOB, MPOMEXYTOUHBIX pa3MEpPOB U I1K-8.3.1
pasmepa 3aroToBKu Ipu npoekrupoanuu TII.

26 Br160p peXMMOB pe3aHusl. I1K-8.3.1

27 Hopmuposanue onepauuii TII. I1K-8.3.1




28 Br16op 6a3 npu npoextupoBanuu TI1, ocHoBHble npuHumnsl | [TK-8.3.1
BBIOOpa 0a3s.

29 TexHuyeckue yciaoBUsl U TEXHUUYECKOE 3a/1aHHE OCHOBHBIE [IK-8.3.1
MOHSTHUS.

30 DCKHU3HBIN MTPOCKT HOBOT'O M3JEIIHSI. ITK-8.3.1

31 TexHuyeckuit 1 paboUMil MPOCSKTHI U3ACIHSL. [1K-8.3.1

32 KoHcTpykTOpCKast HoAroToBKa MPOU3BOJICTBA, LIETU U I1K-8.3.1
3a/1a4m.

33 TeXHOJIOrnIHOCTh, OCHOBHBIC ITOHATHS, ITOKa3aTeIN IIK-8.3.1
TEXHOJIOTUYHOCTH

Ilepeyenp TeM Ui KypCOBOTO TNPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOThI
MpeICTaBICHBI B Tabmwmie 17.

Tabnuua 17 — IlepeueHb TeM AJsi KYPCOBOTO MPOSKTUPOBAHUS/BBIIOIHEHUS! KyPCOBOM paboThI
No /11 [TpumepHBIi IepedeHb TeM 11 KypCOBOTO IMTPOSKTHPOBAHMS/BBIITOTHEHHS
KYPCOBO# pabOThI

Y4eOHbIM IJIAHOM HE NPEIYCMOTPEHO

Bompocsl s mpoBeneHHs TPOMEXKYTOYHOH aTTECTallMd B BUJAE TECTUPOBAHHUS
npeJcTaBieHbl B Tadnuie 18.

Tabauna 18 — IlpuMepHblil nepeyeHb BOIIPOCOB JJIsi TECTOB

Kon

Ne /it [IpumepHBIil IEpedeHb BOMPOCOB 7151 TECTOB
WHAMUKATOPA

[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (HOpMBI
0o0y4eHwus1, mpeIcTaBiIeHbl B Tadmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT
Ne /it [TepeyeHb KOHTPOJIBHBIX PaOOT
He npenycmoTpeHo

10.4. Metonuyeckue  MaTepuaibl,  ONPEACNAIOIIME  IMPOLEAYyphl  OLIEHHWBAaHUS
WHIUKATOPOB, XapaKTEpU3YIOUINX dSTambl (OPMUPOBAHUS KOMIIETECHIWH, COIEpPXKATCS B
JOKaJbHBIX HOpPMAaTHBHBIX akTax [ YAII, pernaMeHTHpPYIOIUX TMOPSAAOK W TPOIEIypY
IPOBEJICHUS TEKYLIETO KOHTPOJS YCIIEBAEMOCTH M TIPOMEKYTOYHOM aTTeCTaluy 00yYaroIiXCst
I'YAIL

11. Meronuveckue yka3aHus AJisi O0YYArOIIUXCs IO OCBOSHHIO TUCIIUTUTHHBI
(Huosice npugoosimces pekomenoayuu no cCoCmasieHuo 0aHHo20 pazoena)

11.1. Meroauueckue ykazaHusl JJs  OOy4YarOMIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
Matepuana (eciu npedycmompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riry0OOKOe 1 SICHOE M3JI0KeHUe yueOHoro marepuaia. HasHaueHne COBpeMEHHOI JIGKIIMU B paMKax
JTUCIUTUIMHBL HE B TOM, YTOOBI TOJYYHTh BCHO HMH(MOpMAIMIO IO TEME, a B OCBOCHHUH
(GyHIaMEHTAIBHBIX TPOOJEM JTUCIHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHX
JOCTYDKEHUIM HayYHOH MBICIH. B yd4eOHOM mporecce JICKIUs BBITIOIHIET METOI0JOTHYECKYIO,
OpPTaHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (GyHKIWU. JISKIHs pacKphIBacT MOHATHIHBIN anmapar
KOHKPETHOW 00JIaCTH 3HaHUs, €€ TMpoOJeMbl, JaeT IeIbHOE MPEACTABICHUE O JUCIUILTUHE,
MOKA3bIBACT B3aUMOCBS3b C IPYTUMHU JUCIUILTTHAMH.



[lmanupyemble pe3yIbTaThl IPH OCBOCHUN 00YYAIOIIMMUCS JICKIIHOHHOIO MaTepHraa:

— TMOJIy4YEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHbIX 3HAHUH, YPOBEHb KOTOPBIX
onpeAeNseTcs eJIeBOM YCTaHOBKOM K Ka)X 0 KOHKPETHOUN TeME;

— TIOJy4YEHHUE OTbITa TBOPUECKOW pabOTHl COBMECTHO C MPEIOAaBaTEIeM;

— pa3BuTHE MpOo(ecCHOHANBHO-IEIOBBIX  KauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIUICHUS.

— TOSIBJICHHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO TSI CAMOCTOSTSIIEHON paOoTHI;

— TIOJIyYeHHUE 3HaHWM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O MPOTHO3E
WX pa3BUTHUs HA ONMVOKANUIITNE TOJBI;

— HAYYUTHCS METOJUYECKH 00pabaThiBaTh Marepwal (BBIACISITH TJIaBHBIE MBICIHA WU
MIOJIOKEHUS, IPUXOAUTH K KOHKPETHBIM BBIBOJIaM, TTIOBTOPSATH UX B PA3TMYHBIX (OPMYITHPOBKAX);

— TOJy4Y€HHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHH.

JIGKIIMOHHBIA  MaTepuajl MOXKET CONPOBOXKIAATHCS JEMOHCTpAIlMed ClIaiijioB U
WCIIOJIb30BAaHWEM pPa3/laTOYHOIO0 MaTepuajga MpH TPOBEACHUH KOPOTKHUX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHS OTACTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa IpeoCcTaBICHUS JISKIIMOHHOTO MaTeprana:

— TeMaTUYECKHUe JIEKIUH TI0 pa3fiesiaM Kypca;

—  JIEMOHCTpALMSI CIIalJI0B;

—  KOHTPOJIbHBIE BOIIPOCHI IO pa3ziesiaM Kypca B AUAJIOre C MpernogaBaTeiemM

11.2. Meroauueckue yka3aHus sl OOYYaOLIMXCS 110 MPOXOXKIACHUIO CAMOCTOSTEIBHOMN
paboTsl

B Xoze BBITIOJHEHUSI CaMOCTOSITEIBbHON PabOThI, OOYYArOIIUIICS BBIMOJIHAET PadOTy MO
3aJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJICTBE NPETOAaBaTeNsi, HO 0e3 ero HemoCpeaCTBEHHOTO
YYaCTHSL.

Jiis oOy4arommxcsi 1Mo 3a09HON (GopMe OOyYeHHS, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mporiecce BBIOTHEHUST CaMOCTOSATEIBLHOM PaboOTHI, y 00ydaromerocss popMUpyeTcs
1esiecoo0pasHoe MIaHUPOBaHUE PaboUero BpEMEHH, KOTOPOE TIO3BOJISIET M Pa3BUBATh YMEHUS U
HaBbIKM B YCBOCHHHM H CHUCTEMATHU3allluU HpI/IO6peTa€MBIX 3HaHI/If/'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBACGMOCTH B TEPUOJ OOYYEHHUsS, TIOMOTACT TOJYYUTh HABBIKK TOBBINICHUS
poQeCCHOHATHLHOTO YPOBHSI.

MeToauyecKMMH ~ MaTepualiaMd,  HAINpPABISIONIMMU  CAMOCTOSITENILHYIO — paboTy
00yyJaronuxcs SBISAIOTCS Y4eOHO-METOANYECKUNA MaTepual 1Mo AUCITUIUINHE;

11.3. MeTtonuyeckue ykazaHus Juisi 00y4daroluxcs M0 MPOX0KICHUIO TEKYIIET0 KOHTPOJIS
yCIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IIPEAYCMATPUBAET KOHTPOJb KadecTBa 3HAHUHN
00yyaroImuxcsl, OCYIIECTBIAEMOI0 B TEUEHHE CEMECTpa C LEeNIbI0 OLIEHUBAHMS XO/a OCBOCHHUS
JUCIUIUINHBI.

IIpy mpoBeneHUM TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH HCIHOJB3YIOTCS KOHTPOJIBHBIC
TECTOBBIE BOIIPOCHI, MIPE/ICTABICHHBIE B METOANYECKUX YKA3aHUSX MO MPOXO0XKIAECHUIO TEKYILEro
KOHTPOJISL YCIIEBA€MOCTH. Pe3ynbpTaThl TEKYIIEro KOHTPOJS OLICHUBAIOTCS M YYUTBIBAIOTCS MPU
IPOBEJCHUH MPOMEKYTOUYHON aTTeCTalluN

11.4. MeTtonuyeckue ykazaHus Ui OOy4daroIUXCs MO MPOXOKICHUIO MPOMEKYTOUHON
aTTeCTalHH.

[IpomexyTounass  arrectauus  OOydYarOIIMXCS — MpEeAyCMaTpUBaeT  OLCHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuiuinHe. OHa BKIIOYAET B
ce0s 3aueT. 3aueT — 3TO opMa OLEHKU 3HAHUH, MMOTYUYECHHBIX 00YYArOIIUMCS B XO/1€ U3yUCHHS
y4eOHOI AUCIUIUIUHBI B LIEJIOM HJIM IPOMEKYTOUHas (110 OKOHYaHUHU CEMECTpPa) OLIEHKA 3HAHUI



O6y‘IaIOIJ_II/IMC$I o OTACJBbHBIM pas3acjiaM AUCHHUIUIMHBI C aTTeCTaLII/IOHHOI\/JI OLIGHKOﬁ «3a4TCHO»
NN «HE 3a4YTCHO».



Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JUCHUTUINHBI

Jlata BHECeHUs
U3MEHECHUN U
JOIMOJTHEHUH.

ITonmuce
BHECIIIETO
M3MEHCHUS

ConeprxaHve U3MEHEHHUM U TOTIOTHEHUI

Hata u Ne

IPOTOKOJIA
3acelaHus
kadeaps

ITonmuce
3aB.
kadempoit




