MUHUCTEPCTBO HAYKH U BBICIIEI'O OFPA30OBAHMS POCCUMCKON

OEJEPALIN

q)ezlepaanoe TroCyaapCTBECHHOC aBTOHOMHOC O6pa30BaTeJ'ILH06 YIPECKACHNUC BbICIICTO

oOpa3oBaHUs

"CAHKT-TIETEPBYPI'CKHI TOCYJAPCTBEHHbBIN YHUBEPCUTET
ADPOKOCMMYECKOI'O [TIPUBOPOCTPOEHUA"

Kadenpa Ne 23

YTBEPXIAIO
PYKOBO,Z[I/ITGJ'IB HalIpaBJICHUA

npod.,/1.T.H.,Tpod.

(HOJDKHOCTB, YU. CTETIEHb, 3BaHHE)

B.I1. Jlapun

(MHUATMATEL, (haMUITHS)

A

(momuce)

«19_»wuonsa_2020 r

PABOYAS TIPOTPAMMA JIUCIIUTUIVHEI

«TexHonoruss KOHCTPYKIMOHHBIX MATEPUAIIOB »

(HanmMeHoBaHWEe IUCIHILIIHEL)

Kon nanpaBienust moaroToBKu/
CIEIHaIbHOCTH

12.03.01

HaunmenoBanue HarpaBJICHUA
HO,Z[FOTOBKI/I/ CIICOaJIbHOCTH

[Tpubopoctpoenue

HammenoBanue
TexHOJIOTHST a9POKOCMUYECKOTO TTPHUOOPOCTPOCHUS
HaIpaBJIECHHOCTH
dopma 00yueHuUs OuHast

Cankr-IlerepOypr— 2020__




Jluct cornmacoBanus pabodel MporpaMMbl TUCITUTITHHBI

[TporpamMmy cocrtaBui (a)

&7
Jon.x.1.1. %‘ML ot M.A.IlnorsHCKas
(AOJDKHOCTB, Y4. CTENeHb, 3BaHUE) (moamuck, nara) (vHUIMANTEL, hamMuTHs)

[Iporpamma onobpena Ha 3acemanuu kadeapsr Ne 23
« 18__» _mas__ 2020 1, nmporokos Ne 10/20

3aBenyronmii kadempoit Ne 23

I.T.H.,Tpo(. A.P. Bectyrun
(y4. creneHb, 3BaHue) ONIJMCE, J1aTa) (vHUIMATEL, (QaMAITHA)
OtBerctBennsbii 3a OI1 BO 12.03.01(02)
pod.,1.T.H.,0pod. /%P‘/ B.IL. Jlapun
(IOIKHOCT, yU. CTEICHb, 3BaHUE) (moammuce, nara) (VHUIMATEL, (QaMAITHs )

3amecTuTenb AUpEKTopa UHCTUTYTa Ne2 o MeToanueckoil pabore

y O.J1. baneimesa

JIOII. K. T.H.,JTOII.

TIOJIITNCh, JaTa)

(OIDKHOCTB, YU. CTEeNeHb, 3BaHNe) (vHMIWMATEL, (haMITHs)



AunoTanus

Hucuunnnaa «Texnonorus KOHCTPYKIIMOHHBIX ~ MaTepualoB»  BXOJWUT B
0o0pa3oBaTeNbHYI0 IpOrpaMMy BBICIIEro 0Opa3oBaHUs MO HANpaBJICHUIO MOATOTOBKHU/
cneunanbHoctn  11.03.03  «KoHcTpyupoBaHre U TEXHOJOTHS DJIGKTPOHHBIX CPEIACTB  »
HanpaBeHHOCTH <«lIpoeKkTupoBaHHE W TEXHOJOIUS 3JIEKTPOHHO-BBIYUCIUTEIBHBIX CPEACTBY.
Jucuunnuna peanusyercs kapeapoit «Ne23x».

JucuunirHa HaleneHa Ha OPMHUPOBAHUE Y BBIITYCKHUKA CJIEIYOIIMX KOMITETCHIIHN |

[IK-2 «CrocobeH apryMeHTHPOBAHO BBIOMpATh W PEAM30BHIBATH Ha IPAKTHKE
3(hEeKTUBHYIO METOJMKY SKCIEPUMEHTAIBHOIO HCCIEI0BAHUS MapaMeTPOB M XapaKTePUCTUK
KOHCTPYKIIMH ¥ TEXHOJOIMYECKHMX IIPOLECCOB  BJEKTPOHHBIX CPEICTB  PA3IUYHOIO
(GyHKIIMOHATBHOTO Ha3HAYCHU S

[1IK-5 «CnocoGeH BBIMOIHATH pabOThl MO TEXHOJIOTMYECKOW MOArOTOBKE MPOM3BOJICTBA
AJIEKTPOHHBIX CPE/ICTBY»

ConepxaHue TUCHUILUIMHBI OXBAThIBAE€T KPYr BOIPOCOB, CBA3aHHBIX C M3y4eHHEM 0a30BBIX
TEXHOJIOTU I 00paboTku neranei npudoOpoB Ha  JTamax  3arOTOBUTEIBHOTO,
MeXaHOO0OpaOaThIBAIOLIETO  MPOU3BOJCTBA UM OMNEpalUil  DIEKTPOPU3UUECKUX METOJOB
00paboTKH.

[lpenonaBanue IUCUMIUIMHBI MPEIyCMAaTPUBACT CIenylolme (GOpMbl  OpraHU3aluu
y4eOHOTO Tmpoliecca: JIKINH, Ja0opaTOpHBIE padOTHI, MPAKTUUYECKUE 3aHATHS, KypCOBOE
MPOECKTUPOBAHUE, CAMOCTOATENbHAS padoTa CTyJCHTA.

IIporpaMMoOi AUCUUIUIMHBL IPEAYCMOTPEHBI CIEAYIOUME BUIbl KOHTPOJIS: TEKYLLMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTals B popMe FK3aMeHa.

OO0ups TPYyAOEMKOCTh OCBOEHUS TUCLUIIIMHBI COCTABIISAET 4 3a4eTHBIX €IUHUIbI, 144
qaca.

SA3bIK 00y4YEeHUS IO TUCITUTUIMHE «PYCCKUHN »



1. TlepeuyeHb MIAHUPYEMBIX PE3YITBTATOB OOYUEHUS MO JUCIUTLINHE
1.1. Ilenu npenogaBaHus AUCUUIIITAHBI
Llenpto mnpenomaBaHusi AUCHUIINHBI «TeXHOMOTHS KOHCTPYKIIMOHHBIX MAaTepUaioB)
sBIsieTCsl GOPMUPOBAHKUE OCHOB KOHCTPYKTOPCKO-TEXHOJIOTHYECKOW MOATOTOBKH OaKaJlaBPOB 11O
Hanpasieauo 11.03.03(01). Tlonydenune oOydarommMmucs HEOOXOJAMMBIX 3HAHUW, YMEHUU U
HaBBIKOB B 00JIACTH KOHCTPYKTOPCKOM M TEXHOJIOTUYECKOM MOArOTOBKHA MPOU3BOACTBA.

1.2. JlucuuniuHa BXOAMT B  COCTaB  dacTH, (QopMupyemMoil  ydacTHUKaMH
00pa3zoBaTeNbHBIX OTHOIICHUM, 00pa30BaTeIbHON MPOTrpaMMBbI BBICIIETO OOpa3oBaHus (naiee —
OII BO).

1.3. TlepeyeHb IIIAHUPYEMBIX PE3YIBTATOB OOYUEHUS MO TUCIUIIIIMHE, COOTHECEHHBIX C
IJIaHupyeMbIMH pe3yinbTaTaMu ocBoeHus OIT BO.

B pesynbprare w3ydeHHs AUCIUILIMHBI OOYJAarOMMIICS JOHKEH 00JaiaTh CIETYFOIMMUI
KOMIIETEHIIMSIMU UM UX YacTsaMu. KoMneTeHnyu u MHAMKATOPBI UX JOCTHKEHHS TPUBE/ICHBI B

Tabinuue 1.

Ta6nHua 1-— HepequL KOMIIETCHIIUHN U HUHIAUKATOPOB UX NOCTHIKCHUA

Kareropus (rpynmna) | Kox n HaumenoBanue | Koa u HamMeHOBaHWE WHIMKATOPA JOCTHKECHUS
KOMIIETEHIIUU KOMIIETEHIINU KOMIIETEHIIN U
I1K-2 Crocoben [1K-2.3.1 3HaeT METOUKHU MPOBEICHUS
apryMEHTHPOBAHO MCCIeIOBaHU M TapaMeTPOB U XapaKTePUCTHK
BBIOMpATh U y3710B, OJIOKOB
peann30BbIBAaTh HA [1K-2.VY.2 ymeeT npoBOAUTH UCCIIEAOBAHUS
MpaKTHKe XapaKTEPUCTUK IEKTPOHHBIX CPEICTB U
(pPeKTUBHYIO TEXHOJIOTUYECKUX MPOLIECCOB
METO/IUKY I1K-2./1.3 yauacTByeT B pa3paboTKe
HKCIEPUMEHTAIBHOTO | (PYHKIIMOHANBHBIX, CTPYKTYPHBIX U
[IpodeccuonanpHbie | UCCIEIOBAHUS NPUHITUITHATBHBIX CXeM MPUOOPOB U CUCTEM
KOMIIETEHIIU N I1apaMeTpoB U [1K-2.J1.4 npoBOAMT pacyeThl AJisi pa3paboTKu
XapaKTEPUCTUK (GYHKIMOHAJIBHBIX Y3JI0B OOPTOBOI anmapaTypsl
KOHCTPYKIIUH U KOCMUYECKHX alnapaTroB
TEXHOJIOTUYECKUX ITK-2./1.5 ocymecTBiIseT onepanuoHHOe
MPOLIECCOB COTMPOBOXKJICHHU € MTPOIECCca CO3TaHUS
AIEKTPOHHBIX AJIEKTPOHHBIX CPEACTB U 3JIEKTPOHHBIX CHCTEM
cpeactB paznmuuHoro | I1K-2.J[.6 ocymecTBisieT mpOeKTUPOBaHKUE
(YHKIIMOHAIBHOTO AJIEKTPOHHBIX CPEACTB U DJIEKTPOHHBIX CUCTEM U
Ha3HauYeHUs KOHTPOJIb HaJl UX U3TOTOBJIEHUEM
[1K-5.3.1 3HaeT npyUHLMIIBI yYeTa BUJOB U
00BEMOB MPOM3BOACTBEHHBIX paOOT
[1K-5.3.2 3HaeT MeToiMyecKyto 6a3y u3MepeHuit
[K-5 Criocoben MapaMeTpOB TEXHOJIOTUUYECKUX MPOLIECCOB U
BBITONHATE PaGOTE! TECTUPOBAHMS IPOIYKTa IIPOU3BOJCTBA
., | [IK-5.¥.3 ymeeT ocyliecTBIsATh PErIAMEHTHOE
10 TEXHOJIOTHYECKON
[MpodeccronanpHbie HO/TOTOBKe oOciyxuBaHue 000pyIOBaHUS
KOMIIETECHLIU U I1K-5.Y.4 ymeeT oCyleCTBIATh MOBEPKY,
MIPOU3BOJCTBA . N
SICKTPOHHBIX HaCTPOHKy U KziJm6pOBKy 3JIEKTPOHHOM
M3MEPUTENBHON anmapaTypbl
CPEICTB .
I1IK-5.B.5 Biageer HaBbIKaMU HACTPOMKHU
BBICOKOTEXHOJIOTHYHOTO 000PYIOBaHUS
I1K-5.B.6 BnaseeT HaBbIKAMH METPOJIOTHYECKOTO
COIPOBOK/ICHUSI TEXHOJIOTUYECKUX MPOLECCOB

2. Mecro gucuunianHsl B crpykrype OI1




Jucnumminaa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YIAFOIIMMIICS
IPU U3YYEHUH CIEIYIOIMX JAUCIUIUINH:

— «BBezneHue B CrIeUATLHOCTDY,

— «XUMHUD,

— «MarepuanoBeeHE»
3HaHUs, TMOJTy4EeHHBIE TP W3YICHUH MarTepuaia JaHHOW JHUCIHWIUIMHBI, HMCIOT Kak
CaMOCTOSITEIbHOE 3HAUY€HHE, TaK M MCHOJB3YIOTCS MpPU H3YYEHUU BCEX KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUX TUCIUIUINH Y4eOHOTO TTaHa.

3. OObeM U TPYIOEMKOCTh U CHUIIIUHBI
Janusle 06 o0memM o0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHUJIOB Y4eOHOI
paboThI 1O AMCHUTUTHHE (M pacipeieieHne 3TOH TPYIOEMKOCTH 110 CEMECTpaM) IPEACTaBICHBI B
Tadauue 2.

Tabnuma 2 — O0beM U TPYJIOEMKOCTh JAMCIMILINHBI

N Tpy10€MKOCTh IO ceMecTpam
Bun yuebHol paboThl Bcero Nod NoS
1 2 3 4
Oowan mpyooemKkocm oucyunauHul, 4/ 144 3/ 108 1/36
3E/ (gac)
AyOoumopnuie 3anamus, BCEro 4ac. 68 51 17
B TOM YHUCJIE:
nexiuu (JI), (qac) 34 34
npakrtuyeckue/cemuHapekue  3anatus  (I113), 17 17
(dac)
nabopaTtopHbie pabotsl (JIP), (1ac)
KypcoBoit mpoekT (pabdora) (KII, KP), (uac) 17 17
9K3aMeH, (4ac) 36 36
Camocmoamenvnasa paboma, Bcero (4ac) 40 21 19
Buo npomesxcymounon ammecmayuu: 3ayer,
mudd. 3ader, sk3ameHn (3auver, Judd. 3aug, OK3., OK3.
DK3.*%)

X3

IIpuMmedanue: KaHmUAATCKUI dK3aMeH

4. ConepxaHue JUCHUILINHbI
4.1. Pacnpenenenue TpyA0€MKOCTH JTUCIUILIMHBI IO pa3/ieiaM U BUAaM 3aHSATHH .
Pa3I[CJH)I, TEMbI JUCIIUITIJINHBI U UX Tp}IIlOCMKOCTI) HpI/IBeI[eHI)I B Ta6JII/IIIe 3

Tabnuna 3 — Pa3nensl, TeMbl AUCITUTUIMHBI, UX TPYAO0EMKOCTh

Paznenpl, TeMBbI AUCTATLTHHBI H(?;LESM 1}?{;83) (‘?ai ) (IIS_C[) ((51 Eg)
Cemectp 4

Pazgen 1. O6mas XapaKTEPHCTHKA TEXHONOTHIECKIX ) )
MPOLIECCOB M3TOTOBJICHUS AETaJeH

Paznen 2. OcHOBBI IMTEHHOTO TPOM3BOACTBA 4 2 2
Paznen 3. OOpaboTka METALIOB JaBJICHACM 4 2 2
Paznen4. Tepmudeckas 00pabOTKa 1 TOBEPXHOCTHOE 2 2
YIPOYHEHUE CIUIaBOB

Paznen 5. XapakTepucTuka OCHOBHBIX OICpaLuid 3 3 4
00paboTKH pe3aHreM

Paznen 6. Capka u maiika MeTaswioB U CIVIaBOB 2 2




Paznen 7. MeToasl M3rOTOBJICHHS JI€TalICH M3 4 4 3
HEMETaJIMIECKUX MaTEPHAJIOB
Paznen 8. Dnexkrpodm3rdecKre U AMEKTPOXHUMUYECKUC 3 6 4
METOJIbI M3TOTOBJICHISI JIeTasiell B IPUOOPOCTPOSHAM
Hroro B cemecTpe: 34 17 21
Cemectp 5
BelmtonnHeHne KypcoBOro npoekra 17
Hroro B cemectpe: 17 19
Hroro 34 17 0 17 40

4.2. ConepxaHue pa3feyioB U TeM JIEKIIMOHHBIX 3aHATHH.
ConeprkaHue pa3aesioB U TeM JISKIIMOHHBIX 3aHATUH MPUBEACHO B TabmuIie 4.

Tabnuna 4 — ConepxaHue pa3esioB U TEM JICKIIHOHHOTO ITUKIIa

Homep
paszena

HazBanue u conepskanue pas3/ieloB U TEM JICKIIMOHH bIX 3aHATU I

1

Pa3znen 1. O0mas xapakTepHCTHKA TE€XHOJIOTHYECKUX MPOIIECCOB U3r0TOBJIEHUS AeTalei
U3 KOHCTPYKIMOHHBIX MAT€PHUAJIOB.
OU3UKO-XUMHYECKHE M MEXaHNYE€CKUE OCHOBBI TEXHOIOTMIECKUX TPOLECCOB M3rOTOBICHUSA

neraneit. Knaccudukammsi TeXHOIOTHIECKUX MPOIIECCOB M3TOTOBJICHUS JIeTaleii 1o crocodam
BO3JEUCTBUS.

Pa3znen 2. OcHOBBI IUTEHHOT0 MPOU3BOACT BA.

Omsnyeckas NpupoAa KPUCTAUTM3AIMA CITIABOB. BIMSHHE CTPYKTYpPBI M CBOIMCTB
METaJUIMYECKUX PaCIUIaBOB Ha Mporecc JUThA. DakTOpsl, ONpe eSS
MPOAOKUTENILHOCTh 3aTBEPAEBaHM OTJIMBOK. BIIMsAHME CKOPOCTH KpUCTAJUIM3AIMA Ha
CTPYKTYpY U CBOWCTBA METAJJIOB U CIUIABOB.

Jlurelinble cBOMCTBA CITIABOB. JKIIKOTEKYUECTh CIUIABOB M (JAKTOPBI, BIUSIONIME Ha HEe.
Ycanka croiaBoB. JInkBamym U ra3bl B JIUTEWHBIX CIDIaBaX.

OcHoBHBIE €TIOCOOBI TUTHS. TeXHONIOrMIeCcKHe 0COOCHHOCTH JIUThS B TIeCUaHbIe (JOPMBI.
Jlurwe B ciermanbHbie (OpMBI: 000IOYKOBBIC, TIO BHIIUIABISIEMBIM MOJEIAM, B KOKHIb. JIuThe
C IPUMECHECHUEM BHEIIHUX BO3/ICHCTBUIM Ha KUIKUAM U KPUCTAIUIM3YIOUIMHACS METaJLIL: O
JlaBJICHUEM, LIEHTPOOEIKHOE, JINThE BAaKyyMHBIM BCAaChIBAHUEM U BEIKMMAaHUEM.

[TomydeHnue OTIMBOK METOOM HallpaBJICHHON KprucTammzalmy. Du3HKo-XUMUYeCKUe
OCHOBBI HAIIPABJIEHHON KpUCTAJUIM3ALMU CIVIaBOB. TEXHOJIOIHMYECKHE OCHOBBI MOTYYEHHUS
OTJIMBOK CO CTOJOYATOM CTPYKTYpoi. MOHOKpHCTaMIeckoe ymrhe. HanpasieHHo-
KPHCTAJUIN30BAHHBIE 3BTEKTHKM.

ObecrieueHre TEeXHOIOMMIHOCTH JIMTHIX JieTanel. TeXHONMOrnIHOCTh KOHCTPYKLMH OTJIMBOK.
CpaBHuTENbHAS OLICHKA CTIOCOOOB JIMTHS U YCIIOBUSL BhIOOpa

Paznen 3. O0padoTka MeTALIOB AaBJIe HUE M.

@DI3HKO-MEXaHNIeCKUe OCHOBBI 00paOOTKH MeTayuloB AaBieHMeM. OCHOBHbBIE MapameTpsl,
XapaKTepm3yIOIie IUIacTHIeCKylo nedopmaimio mpu o0paboTKe METayIoB 1aBICHHEM.
Bmusiame  pa3nmmdgHeIX  (paKTOpPOB  HAa  IDIACTHYHOCTH  METAUIOB W CONPOTHBIICHUE
IUTaCTUIECKOMY J1€(hOpMHUPOBAHHUIO.

TexHonormyeckue mporecchl NOMydeHus MNpoIei: MpoKaTHOE MNPOU3BOJACTBO, BOJIOYEHHUE,
IPECCOBAHMUE.

TexHonoruaeckue mpouecchl MOMydyeHHs 3arOTOBOK: KOBKA, ropsyas oObEeMHas IITaMIIOBKa,
XoJoaHass OOBEMHAsl INTaMMOBKA. TEeXHOIOIMYECKHe OCOOCHHOCTH KOBKHM M INTAMIIOBKH
BBICOKOJIETUPOBAHHBIX u TpyaHOIE HOPMHUPYEMBIX METAaJIOB u CIUIaBOB.
BricokosHepreTHyecKre MMITyJIbCHbIE METO/bI ITAMIIOBKH.

JlucToBast IITaMIOBKA: pa3/ieuTesbHble U (popmoodpasyronme onepatmy. O0opynoBaHue U
MHCTPYMEHT JIJIs JIUCTOBOW MITAMIIOBKU




4 Pasnen 4. Tepmuyeckasi 00padoTKa M MOBEPXHOCTHOE YIIPOYHEHHE CIIIABOB.
Tepmrmaeckas o0padorka ctamm. [IpeBpareHrs B CTajM PU PaBHOBECHOM HATPEBE U
oxJlaxaeHnd. MapreHcuTHoe npeBpamnieHie. OCHOBHBIC BHIBI TEPMHIECKON 00padoTKH
CTal.

XuMmuKo-TepMudeckass obpaborka. Juddy3noHHOE HAcCHINIEHHE CIUIABOB VYIJIEPOIOM |
azoroM. JluddysroHHOoe HACHIIEHWE CIUIABOB MeETaUlaMU M HemeTaiamu. JlazepHas
TepMUIEeCcKasl ¥ XUMHUKO-TepMHIecKas 00padoTka.

5 Pa3en 5. XapakTe pucruka oCHOBHBIX onepanuii 00padoTKu pe3aHuem.

CymHOCTB U CXeMBI c1IOc000B 00padoTKu. ITapaMeTphbl TEXHOIOrMYECKOrO MPOLIECCa PE3aHusL.
TermoBble MpoLECChl B 30HE pe3aHus U CMa304HO-OXJIaX/Iato1Iue cpeibl. Bisiaue BuOparmm
cuctembl CITH ]I v TexHOIOrMu €CKOM HACTIeICTBEHHOCTH HA KauecTBO 00paboTaHHBIX
TIOBEPXHOCTE.

[pouecc cTpyxkK000pa30BaHKs U M3HOC PEXKyIIETo HHCTpyMeHTa. [TlapameTpsl m3HOCA.
XapakTepHCTHKa CHI, JEHCTBYIOIIMX HA MHCTPYMEHT TP pe3aHn. KommecTBeHHas OleHKA
cw1 pe3aHust. MOIHOCTB, 3aTpayuBacMas Ha Pe3aHue.

Pexumbl pe3annst. @akTopsl, BIMAIONME HA UX Ha3HauYeHHe. MeTonnKa Ha3HAYEHUSI PeXKUMOB
pe3anusi. OnpeeneHre napaMeTpoB ONTHMAIBLHOIO PEeXUMa Pe3aHus.

Merauiopexyime CTaHKU. TeXHOIornieckrne BO3MOKHOCTH M 00J1aCTh IPUM €HEHUS
cnioco0oB pezannst. O6padaThBaeMOCTh KOHCTPYKIMOHHBIX MaTepHasioB pe3anneM.Pa3smepras
n 6e3pazmepras 0opaboTka. TokapHas 00paboTka, 00paboTKa OTBEPCTHI pa3MePHBIM
MHCTPYMEHTOM, (hpe3epHast 00padboTka, numdoBaHue, pe3pbOoHape3aHne, M3rOTOBICHIE
3y04aThIX KOJIEC, IOBOJOYHBIE ONIEPALMM MEXaHOOOPaOOTKH.

KunemaTmueckue cxeMbl iepeMelIeHus 3ar0TOBKU U HHCTpyMeHTa. [ 'eoMeTpruueckue
napaMeTpbl 3aTOYKHU PEXKYILETO MHCTPYMEHTA M UX BIIMSIHME Ha KauecTBO 00pabOoTKu.
Omnpenenenye napaMeTpoB HOPM BPEMEHH [T KaXKI10T0 BH1a 00paboTKH.

6 Pazgen 6. CBapka u naiika Me TAJUIOB U CILJIABOB

Omsnaeckue 0cHOBBI cBapku. Kiaccudukaims BunoB cBapku. CBapka IIaBICHAEM.
TexnonormaHocTh cBapku. CBapka gaBieHreM. OCOOEHHOCTH CBAPKU PA3IMUHBIX CIUIABOB.
Omsraeckue ocHOBBI Maviku. Knaccudukamms BumoB maiiku. [punon u dmocer. OcobeHHocTr
MaKy pa3IMyHBIX CIUIABOB.

7 Pasnen 7. U3roropieHue AeTase il U3 HeMeTALIMYECKIX MATEPHAJIOB.

OcHOBHBIE CTIOCOOBI TIepepadOTKH ITTACTMACC: JINTHE TIO/T TaBJICHHEM U TIPECCOBAHUE; UX
Pa3HOBHUIHOCTH, OCHOBHBIC 3TAIlbl TEXHOJIOTMYECKOro Mpouecca, 000opy0BaHie U
TEXHOJIOTMIECKast OCHACTKA.

TexHomoruss MPUroTOBJIEHMST PE3MHOBBIX cMecel M (hopMOOOpa3oBaHUE JIETANCH U3 PE3HHBI.
TexHonornyeckue Nmporecchl M3rOTOBICHHU U 00paboTku cTekia. Kepamuka u 0coOeHHOCTH
M3TOTOBJICHUS JieTalel m3 kepaMuki. CrocoObl 00pabOTKH M COETUHEHHST KOMIIO3UITMOHHBIX
MaTepHaJioB.

8 Pa3zneu 8. JiekTpoduznyeckue u 3j1e KTPOXMMHUYECKHME METO/Ibl U3TOTOBJIEH M AeTallei
NMpuodOPOCTPOECHN .

DNeKTpO3pO3UOHHAs pa3MepHas 00paboTka. DIEeKTpOXUMHIYeCcKas pa3MepHas 00padoTka.
YnpTpasBykoBas abpasuBHas pazmepHasi o0padorka. JlyaeBbie MeToab 00pabOTKH.
KomOuHrpoBaHHEIE METOBI pa3MepHoOi 00paboTKu.

4.3. Tlpakruueckue (CeMUHApCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUI U UX TPYAOEMKOCTh MPUBEACHBI B Ta0IHUIIE S.

Tabnuua 5 — [paktuyeckue 3aHATHUS U UX TPYIOEMKOCTb

No

Ne TeMbl mpakTU4eCKUX . | Tpynoemkocrts, | pasnena
N DopMBI IPAKTUYECKUX 3aHATUN
n/n 3aHATUI (uac) JUCLMI
JINHBI
Cewmecrp 4
1 | Pacuer TexHonornueckux Paccmotpenue teopun u 4 3
ONepalnii X0J0IHON pELICHHE NTPAKTUYECKH 3a/1a4




JIMCTOBOM IITaMIIOBKU
2 | Pacuer pexuMoB 00paboTku | Paccmorpenue Teopuu u 4 5
pe3aHueM pellleHHE NTPAKTUUECKUX 3a]a4
3 | Pacuer pexumoB Paccmotpenune teopuu u 6 8
ANEKTPOPU3NIECKUX U peleHre TPaKTUYECKUX 3a/1a4
AEKTPOXUMUYECKUX
METOJIOB 00pabOTKH
4 | Onpenenenue napaMeTpoB | PemeHne nmpakruueckux 3anad 3 4
KaueCcTBa MOBEPXHOCTHOTO
CJ104 neTaliel
Bceero 17

4.4. JlabopaTtopHbl€ 3aHATUSA

Tembl 1ab0paTOPHBIX 3aHATUN U X TPYIOEMKOCTh TIPUBEACHBI B TadmuIle 6.

Tabauna 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTb

Ne
/1

HanmenoBanue 1abopaTOpHBIX paboT

No
TpynoemkocTs, | pasaena
(uac) U CLIATT
JIUHBI

VY4eOHBIM MJIaHOM HE NMPETYCMOTPEHO

Bcero

4.5. KypcoBoe npoekrupoBaHue/ BBIIOIHEHHE KypcOBOW paboThI

Lenb KypcoBOro mpoekra:

[IpuMepHBbIE TEMBI 33JJaHUH HA KypCOBOM MPOEKT npuBeAeHbI B pazaene 10 PII/I.

4.6. CamocrosTenpHas padoTa 00ydJaromxcst

Bu il camocTosTenbHOM paboThl U €€ TPYAO0EMKOCTh MPUBEICHBI B TabIuIIE 7.

Tabmuna 7 — Buabl caMoCTOSATENBHOW pabOTHI U €€ TPYIOEMKOCTh

B
Bun camoctosTensHO# paboTh Iclzzo’ Cemectp 4, yac Cemectp 5, yac
1 2 3 4
W3yueHne TeopeTHYecKkoro Marepuasia
5 5
mucuuiuabl (TO)
Kypcosoe npoekruponanue (KII, KP) 15 15
PacuerHo-rpaduyeckue 3aganus (PI73) 5 5
Beinonnenue pedepara (P)
[ToaroToBKa K TEKyIleMYy KOHTPOJIIO 5 5
ycrieBaemocTH (TKYVY)
Homammee 3ananue ([13)
KonTponbhbie paboTsl 3a0unnkoB (KP3)
[loaroTroBka K MpOMEKYTOYHON
10 6 4
arrectaruu (I1A)
Bcero: 40 21 19




5. Ilepedyenn yaeOHO-METOIUIECKOTO OOECIICUEHUS
JUTSI CAMOCTOSITENTEHON PabOThl 00YJaIOIMXCS 1O TUCIUIIINHE (MOIYIIIO)
Y4eOHO-METOANYECKHE MaTepHallbl JIJIsl CAMOCTOSITEIBHON pabOThl OOydJaroIMXCsl YKa3aHbl B
. 7-11.

6. IlepeyeHb MEYATHBIX U AJIEKTPOHHBIX YUCOHBIX M3AAHUI
[lepeueHb MEYATHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUN MPUBENICH B Tabnue 8.
Tabnuma 8— [lepedeHs mevaTHBIX U AJIECKTPOHHBIX YYEOHBIX W3TaHUN

Llchp/ KomruectBo 3r3eMIisipoB B
URL apec bubnuorpaduueckas cchuika OubmoTere

(KpoMe IEKTPOHHBIX AK3EMILISPOB)

1. TexHOJOTHSA KOHCTPYKIITHOHHBIX
MaTepUuaIoB : [ DIeKTpoHHEI pecype] :
KoHcTIekT Jekimi / M. A. [Tnorstackas [u np.] ;
C.-IleTepO. Toc. YH-T a3POKOCM.
npUOOPOCTPOCHHS. - DIEKTPOH. TEKCTOBBIC
nman. - CIIO. : U3g-Bo 'Y AIL 2018. - 131 c. .

2. TexXHOJOrusi KOHCTPYKIIMOHHBIX
MaTepUaIoB : [ DnexTpoHHbI pecype] :
MEXaHHI €CKHe CBOMCTBA KOHCTPYKIFOHHBIX
MaTepHasoB : TaOOPaTOPHBIN MPAKTUKYM / M.
A. Ilnorsiackas [u ap.] ; C.-Iletep0. roc. yH-T
a9POKOCM. TIPUOOPOCTPOCHMSI. - DJICKTPOH.
TekcToBble AaH. - CIIO. :[6. n.], 2019..

3. TexH0JOTUs KOHCTPYKIMOHHBIX
MaTepuaIoB : [ DIeKTpoHHEI pecype] :
KOHCTICKT JeKImid. 4. 2 / M. A. IlnoTrsHckas [u
1p.] ; C.-Iletepb. roc. yH-T a3pOKOCM.
TpUOOPOCTPOCHHS. - DIEKTPOH. TEKCTOBBIE
naH. - Cankr-IlerepOypr : [6. u.], 2020. - 163 ¢
4. MarepuajioBefeHHe U TEXHOJIOTHSI
KOHCTPYKIMOHHBIX MATEPHAJIOB: Y ucO .11
By30B / ABT.: C.H.Konecos, 1.C.Konecos. -
M.: Bricmag mik, 2008. - 534c.

7. TlepedyeHb IEKTPOHHBIX 00PA30BATEIBLHBIX PECYPCOB
MH(POpMAIMOHHO-TEIEKOMMYHUKAIIMOHHO cetu «IHTepHEeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HHPOPMAITMOHHO-
T@HGKOMMYHHK&HI/IOHHOP'I CETHU ((I/IHTCpHCT», HCO6XOI(I/IMI)IX JJI1 OCBOCHUS JUCHHUITIIMHBI
npuBeACH B TabiuIe 9.

Tabmuma 9 — IlepedyeHb DIIEKTPOHHBIX OOpPA30BATENBHBIX PECypcoB HHOOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTn «HTepHET»
URL anpec Hanmenosanue

8. Ilepeuenp MH(POPMALIMOHHBIX TEXHOJIOTUN
8.1. Ilepeuenp mporpaMMHOrO 0OECHEUYEeHHS, HCIOJIB3YEMOIo IpU OCYIIECTBIECHUU
00pa3oBaTeNbHOIO MpoLecca Mo TUCLUIIINHE.
[lepeuenp KcIoNIB3yeMOro NpOrpaMMHOIO obecreueHus npeacrasiieH B Tabauie 10.

Ta6muna 10— [lepeuenb mporpaMMHOTO 00€CTICUCHHUS

| Ne i/ | HaumenoBanue




He npenycmorpeno

8.2. Ilepeuenp HUH(POPMAIIMOHHO- CITPABOYHBIX CHCTEM, HCITOJIb3YEMBIX npu
OCYIIIECTBJIICHHU 00pa30BaTEIBHOIO MPOIlecca MO JUCIUIIINHE

[lepeyeHb WCHONB3YeMBIX HHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM TMIPEJACTABICH B
Tabmuue 11.

Tabnuna 11— Ilepeyens nHEGOPMAIIMOHHO- CITPABOYHBIX CHCTEM

Ne i/t HaunmenoBanue

He npengycmoTrpeno

9. MarepuanbHO-TeXHHYECKas Oa3a
CoctaB  MaTepuanbHO-TEXHHUYECKOM  0a3bl, HEOOXOIMMON IJisi  OCYIIECTBJICHUS
00pa3zoBaTeNbHOrO Mpollecca Mo AUCIUILUINHE, PeCcTaBiieH B Tabnuiel?2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

No 11/ HanmenoBaHue cocTaBHON YacTH MaTepPHAIIbHO - TEXHUYECKOU Howmep aymutopuu
0a3nI
1 MyneTumenuiiHas JEKIUOHHAS ayAUTOPUS 14-06I
CrneunanusupoBaHHas 1aboparopus «MarepraioBeieHUuE u 14-03 I'acr.
TEXHOJIOTHSI KOHCTPYKIITMOHHBIX MaTEPHAIOB»

10. Ouenounsie CpeACTBA ISl HPOBEACHUS MPOMEKYTOUHOU aTTECTalluU
10.1. CocTtaB OLIEHOYHBIX CPEACTBIJIA MPOBEACHUS MPOMEKYTOYHOM aTTecTalluu
oOydaronmxcsl 1o AUCHUIIMHE TpUBeAeH B Tabnuie 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEACTB JUISI MPOBEICHHS TPOMEKYTOUHOM aTTeCTAINHU

By npoMexxyrouHoi aTTecTanuu IlepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BOIPOCOB K IK3aMEHY;
OK3aMeHallMOHHbIE OUJIETHI;
3amaumu;
TecTsl.
BeinonHeHne KypcoBoro nmpoexra OKcnepTHas OLlEHKAa Ha OCHOBE TpeOOBaHUU K
COJICPKaHUIO KypCOBOTO MPOEKTA.

10.2. B kadyecTBE KpUTEpUEB OLIEHKA YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIETCHIINI 00yJaronmMUCs MPUMEHseTCsl S-OaipbHas IKana ONEeHKH CHOpMHUPOBAHHOCTH
KOMIIETeHIIMH, KoTopas IpuBeAeHa B Tabnuue 14. B TeueHne cemecTpa MOKET UCIOJIB30BATHCS
100-0annpHasgs  mKajma — MOJYJIBHO-PEHTHMHITOBOM ~ CHCTEMBl ~ YHHMBEPCUTETa,  IpaBuja
UCIIOJIb30BAHUSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu oneHku ypoBHS CQOPMUPOBAHHOCTH KOMITETEHIIUN

Or1reHKa KOMIIETEHITN

XapakreprcTrka C(HOPMHUPOBAHHBIX KOMITCTCHITHI

S-OarwipHas IKasa
— oOyyaronmiics TIYOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepua;
— YBEPEHHO, JIOTHYHO, TIOCJICA0BATEIBHO U TPAMOTHO €r0 U3JIaracT;
(OTIITYHO» — ONHpAsCh Ha 3HAHHS OCHOBHOH M JONOJIHHUTEIBHON JIMTEpaTypHl,
(GAYTCHON TECHO MPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKEHUS C IPAKTUICCKOM

JCSTEILHOCTBIO HAIIPABJICHHUS;
— yMelno 00OCHOBBIBAET M apTYMEHTUPYET BBIJIBUTAEMbIC UM UJICH ;
— JIeJIaeT BBIBOJIBI M 00OOILEHHS;




OI1leHKA KOMIIETEHIINN

5-OayubHas LKA

XapakrepucTrika C(HOPMHUPOBAHHBIX KOMITETEHITHI

— CBO6OI[HO BJIAACCT CHCTEMOM CIICHHUAIIN3UPOBAHHBIX IMOHSTHH.

«XOPOILIOY
<GAYTEHO»

— 00y4JaroUMicsl TBEPAO YCBOUJI MPOTPAMMHBIN MaTepuall, FpaMOTHO U
0 CYIIECTBY H3JIaraeT €ro, ONHUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHIL;

— He JIONYCKAeT CYIICCTBEHHBIX HETOYHOCTEH;

— YBS3BIBAET YCBOCHHBIC 3HAHHUS C TPAKTHYECKOH JEATEIBHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4HbIE MOJIOKEHUS;

— JIeJIaeT BBIBOJIBI M 00OOILEHHS;

— BIIQJICET CHCTEMOU CeIMaTn3uPOBAHHBIX MOHITUM.

«YTIOBJIETBOPUTETHHOY
<GAYTEHO»

— o0y4Jaronmiicsi yCBOUJ TOJIBKO OCHOBHOM MpPOrpaMMHBIM Marepuall,
[0 CYIIECTBY HM3JIaraeT €ro, OMHUpasich Ha 3HAHUSA TOJHKO OCHOBHOM
JUTEPaTypHI;

— JIOIyCKaeT HECYIIeCTBEHHbIE ONMOKA U HETOYHOCTH;

— HCIBITBIBACT 3aTPYJHEHHSI B TIPAKTUYECKOM TNPHUMEHEHUHU 3HAHUH
HaIlpaBJICHUS;

— c1a00 apryMEHTHPYET HaydHBIE MOJOKCHUS;

— 3aTpynHseTcs B GOpMyIHpPOBaHUH BHIBOJIOB M 0O0OIICHHIA;

— YaCTUYHO BJIQJICET CUCTEMOH CIeIHaTU3UPOBAHHBIX TTOHATHH.

«HEYIOBIIETBOPUTEIBHOY
«He 3a4TCHO»

— oOyJaronmicss HE YCBOWJI 3HAUUTEIBHOM YacTH IPOrPaMMHOIO
Marepuana;

— JIONTyCKAaeT  CYyMIECTBEHHBIE  OMMOKA W  HETOYHOCTH  IIpH
pPacCMOTpPEeHNH MPoOIeM B KOHKPETHOM HalpaBJICHUH;

— MCTIBITHIBAET TPYAHOCTH B MPAKTUUYECKOM IPUMEHEHUH 3HAHUIH;

— HEe MOKET apryMEHTHPOBATh HAayYHbIE MOJ0XKEHHUS;

— He (opMynupyeT BHIBOJOB U 00OOIIEHUH.

10.3. TumnoBslie

KOHTPOJIBHBIC 3aaHUs UJIN WHBIC MaTCpHUalibl.

Bormpocsr (3aaun) /i 9k3aMeHa MpeACTaBiICHbI B Tabnuie 15.
Tabmuna 15 — Borpock! (3amaun) 1ist SK3aMeHa

Ne i/t

[lepeyens BonpocoB (3a1a4) AJ1s SK3aMeHa

1. Knaccupukalps TEXHONOIMMUECKUX MPOIECCOB M3TOTOBJICHUS JeTaleil Mo
croco0aM BO3IEHCTBYI.

2. BrusiHHE CKOpPOCTH KPHUCTAJUIM3AIMK Ha CTPYKTYPY U CBOMCTBA METAJUIOB U
CIUIaBOB.

3. JlureiiHble CBOMCTBA CIUIABOB.

4. OCHOBHBIE CTIOCOOBI JIUTHSL.

5. TexHonornyeckue 0COOCHHOCTH JIUThS B leCYaHbIe (JOPMBL.

6. Jlurbe B crietmasbHble (OPMBbL: 00OIOYKOBBIE, TIO BHITUIABIISIEMbBIM

MOJIEJISIM, B KOKWIb.

7. Jlurbe ¢ IpUMEHEHMEM BHELIHMX BO3JICHCTBHI HA KUAKHUA U

KPHUCTAJUIA3YIOUIMKACS METaJUL: IO 1aBJICHUEM, ICHTPOOEIKHOE, JINTHE

BaKyyMHBIM BCACBhIBAHHEM M BBKHUMAHHEM.

[Tonydenue OTIMBOK METOIOM HATPAaBJICHHON KPHCTAJUTH3ALIH.

9. TexHOTOrMYHOCTHh KOHCTPYKIMI OTJIMBOK.

10. ®Om3uKo-MeXaHMIECKHUE OCHOBBI 00Pa0OTKU METAIUIOB JIABIICHUEM.

11. TexHonormueckue  TPOLECCHI  TONMydeHHWs — mpodiuiell:  MPOKaTHOE
MPOM3BOJICTBO, BOJIOYEHHE, NPECCOBAHME.

12. TexHonmorndeckue TPOIECCHI TIOMYYEHHs 3aroTOBOK: KOBKa, Topsdas
00bEMHasI IITAMIIOBKA, XOJIOAHAsI 00BEMHAS IITAMIIOBKA.

I




13. TexHonoruyeckue 0COOEHHOCTH KOBKH u LITaMIIOBKH
BBICOKOJIETUPOBAHHBIX U TPYAHOIE(POPMHUPYEMBIX METAJIIOB U CIUIABOB.

14. BBICOKORHEPre THIECKUE UMITYIbCHBIE METOIBI IITAMIIOBKU.

15. JIucToBasi IITaMIOBKA: pa3/ieuTeNbHble U (HOPMOOOPA3YIOIIHE ONePaLHH.
OO6opynoBanre U MHCTPYMEHT JIJISI JINCTOBOM IITAMIIOBKH.

16. XuMuKo-TepMudecKas o0paboTKa.

17. JlazepHast TepMHUUEcKasi U XUMHUKO-TepMUIecKasi 00paboTKa.

18. OcHOBHbIC CIOCOOBI TIEPepabOTKU TUIACTMACC: JIUThE TON JABJICHHEM W
MPECCOBAHKE; MX PAa3HOBHIHOCTH.

19. TexHOJOrMYECKHE MPOLIECCH M3TOTOBJICHHSI U 00paOOTKH CTEKIIA.

20. Kepamuka v 0COO€HHOCTH M3TOTOBIICHUSI JIeTallei U3 KepaMHKH.

21. Criocobbl 00pabOTKH ¥ COETUHEHHSI KOMIIO3UIIMOHHBIX MaTEpPHAJIOB.

22. [lapamMeTpbl TEXHOIOTMYECKOro MPOLECca pe3aHusl.

23. TemoBble NPOLIECCHI B 30HE PE3aHUA U CMAa30YHO-OXJIAXKAIOIIIE CPEIbI.

24. Bnusiaue BUOpAaIMK  CHCTEMBI CIIM wu  TexHOIOrM4ecKou
HACJIE/ICTBEHHOCTH HA Ka4eCTBO 00pabOTaHHBIX TOBEPXHOCTEH.

25. PexxuMbl pe3aHusl.

26. TexHonmorndeckre BO3MOXHOCTH W O0ONAcTh MPHUMEHEHHS CIOCOOOB
pe3anmsi. OOpadaThIBAEMOCTh KOHCTPYKLIMOHHBIX MATEPUAJIOB PE3aHHEM.

27. Pa3mepnas u 6e3pa3MepHas o0paboTka.

28. Tokapnast 00paboTka, 00paboTKa OTBEPCTHIl pa3MEpHBIM MHCTPYMEHTOM,
(dpeszepHas oOpaborka, numdoBaHue, pe3bOOHApE3aHHe, W3TOTOBJICHIC
3y04aThIX KOJIEC, TOBOOYHBIC OTEPALMA MEXaHOOOPaOOTKH.

29. Ompenenenrie mapaMeTpoB HOPM BPEMEHH IS KaXKI0r0 BU1a 00padoTKU.

30. HazHauenve u BUIIBI IOKPHITHI.

31. XapakTepucTHKa TEXHOJIOIMYECKOro Mpolecca HAHECEHU MeTaJUINd eCKIUX,
XUMHY €CKUX, JTJAKOKPACOUHBIX U MOJMMEPHBIX MOKPHITHIL.

32. DAeKTposppO3MOHHAsT pa3MepHas 00padoTka.

33. DnekTpoxuMudecKas pazMepHas 00padoTka.

34. YpTpa3ByKoBas abpa3uBHas pa3MepHas 00paboTKa.

35. JlyueBbie MeTOmBI 00PAOOTKH.

36. KoMOMHIpOBaHHBIE METOJIbI Pa3MePHOI 00pabOTKH

Bonpocsr (3amaun) s 3auera / mudup. 3auera mpenctaBiieHbl B Tabauie 16.

Tabnauna 16 — Bor

pockl (3amaun) uist 3adera / mudip. 3auera

Ne i1/t

Ilepeuenp BornpocoB (3amay) st 3auera / nud. 3auera

Y4eOHbBIM IJIAaHOM HE TPEYCMOTPEHO

[lepeueHr TeM Ui KypcOBOTO IPOCKTUPOBAHUS/BBIMIOIHEHHUS KypCOBOW PabOTHI
npeacTaBieHbl B Tabmuie 17.
Tabmuna 17 — [lepeueHb TeM 17151 KypCOBOTO MPOSKTUPOBAHUS/BBITTOTHEHUS KypCOBOM pabOTHI

[TpumepHbIil mepedyeHb TeM A KypcOBOTO MPOEKTHPOBAHUS/BBINOIHEHHS

Ne /i N
KypCOBOM pabOThI
1 [IpoexTupoBaHue TEXHOIOTUYECKOTO MPOIecca U3rOTOBIECHUS ACTalH
MeTOJIaMH 00pabOTKU pe3aHueM
2 [IpoexkTnpoBaHme TEXHOJIOTUYECKOTO MPOIECca U3TOTOBICHUS IETaTH
METOJIaMH JIEKTPOPU3UUECKON, STEKTPOXUMHYECKOH 00pabOTKU
Bonpocsl s mpoBeneHUs MPOMEKYTOYHOM arrecTallud B BHUAE TECTUPOBAHUS

npeacTaBieHsl B Tabnuie 18.

Tabmuna 18 — [IpumepHbIi IepedeHb BOPOCOB JIJIsi TECTOB

No i/t

IIprMepHBIil epedYeHb BOIIPOCOB JJIsl TECTOB

L.

DIBUKO-XUMIYIECCKIE M MEXAaHHMYCCKHE OCHOBBI TEXHOJIOTMUECKHUX mponueccoB
M3TOTOBJICHMA z[eTaneﬁ.




N

AR

15.
16.
17.

18.
19.
20.
21.
22.
23.

24.

25.

26.

27.

28.
20.

30.
31.

32.
33.
34.
35.
36.
37.

38.
39.
40.

41.
42.

Knaccupukaimst TEXHONTOTMYECKHMX TIPOIECCOB  IBTOTOBIICHHMS JIeTajeid 1o
cnocodaM BO3IEHCTBHSL.

Omrueckas npupoJa KpUCTAIUTM3AlMN CIUIABOB.

BrnusiHue CTpyKTYpBI M CBOMCTB METAJUTMUECKUX PACIUIABOB Ha MPOIIECC JIUTHSL.
@DaKTOpEI, OIpeAEIIIONIME NIPOAOIDKUTENILHOCTh 3aTBEPAEBaHUS OTIIMBOK.
BimsiHre CKOpPOCTH KPUCTALIM3ALMHA HA CTPYKTYPY U CBOMCTBA METAJUIOB U
CIUIaBOB.

JIureiiHbpie CBOMCTBA CIUIABOB.

KunxorekydecTs criaBoB U (pJaKTOPBI, BIAMSIONIME HA HEe.

VYcanka crmaBoB.

. JIuKBalMM M ras3pl B JINTEHHBIX CIDIaBaX.

. OcHOBHBIE CIOCOOBI JINTHSL.

. TexHonOrMUECKHEe OCOOCHHOCTH JIMThS B NeCUaHbIC (JOPMBI.

. JIurbe B crienpaibHble (POPMBI: 00OJIOUKOBBIC, IO BBHITUIABIIIEMBIM MOJICIISIM, B

KOKHJIb.

. JIurbe c mpUMEHeHHEM BHEIHMX BO3JACHUCTBUM HA KUIKUNA U KPUCTAJUTM3YIOIIMICS

METaJLL: TIOJ 1aBJICHUEM, TICHTPOOEIKHOE, JIMThE BAaKyyMHBIM BCAChIBAHHEM 1
BBDKMMAaHHUEM.

[TonydyeHue OTIMBOK METOIOM HAIPABJICHHON KPHUCTAJUIM3ALMH.
OM3NKO-XUMHYECKHE OCHOBBI HATIPABIIEHHON KPUCTAJUIM3ALMM CIUIABOB.
TexHonornyeckue OCHOBBI MOMYYEHHUsI OTIMBOK CO CTOIOYATON CTPYKTYPOH.
MOHOKpHCTAIUNTMIECKOE JIUTHE.

HarnpaBneHHO-KpHUCTAIUTH30BAHHBIC BTEKTHKH.

ObecnieueHre TeXHOJIOTMYHOCTH JIMTHIX JeTaje.

TeXHONOrMIHOCTh KOHCTPYKLMHA OTJIMBOK.

CpaBHuTenbHAs OLICHKA CTIOCOOOB JIUThS U YCIIOBUS BhIOOpA.
OIBHKO-MeXaHnIeCKHUEe OCHOBBI 00paOOTKH METAJIIOB JIaBIICHUEM.

OCHOBHBIE TMAPaMETPBI, XapaKTEPH3YIOIIME IUIACTUIECKYIO AePOpMAIMIO TpU
00paboTKe METAJUIOB JaBJICHUEM.

Brusinvie pa3mmasbIX (paKTOpPOB HA IUIACTHMYHOCTH METAJUIOB M CONPOTHBIICHUS
IIACTUYECKOMY J1€(hOpMHUPOBAHUIO.

TexHonornyeckue MpoLecchl TONMydeHUs MNpoQuieil: MpoKaTHOE MNPOU3BOACTBO,
BOJIOYCHHUE, TIPECCOBAHKE.

TexHomornaeckue TpOIEeCChl TOMYyYeHHS 3arOTOBOK: KOBKa, Topsdas 0O0beMHas
MITAMIIOBKA, XOJIOHAsI 00'bEMHAsI IITaMIIOBKA.

TexHonmornmdeckue OCOOCHHOCTH KOBKM W INTAMIIOBKU BBICOKOJCTHPOBAHHBIX H
TPy AHOAE(HOPMHUPYEMBIX METAJLIOB U CIUIABOB.

BbicokosHepreTuieckue UMIyJIbCHbIE METO/IbI IITaMIIOBKH.

JluctoBasi IITaMIOBKA: pa3lelUTeNbHble M (OPMOOOPa3yIOIIHe — OIepaLHH.
O6opynoBaHue U UHCTPYMEHT JJIs1 JIMCTOBOM IITAMIIOBKH.

Tepmuueckas 00paboTKa cTaNM.

[TpeBpalmieHys B CTaaM NP PaBHOBECHOM HArPEeBE M OXJIAXICHUHM. MapTeHCHTHOE
HpeBpaleHHe.

OCHOBHBIC BHIBI TEPMHUYECKON 00pabOTKH CTAaIM.

XUMUKO-TepMHUYecKasi 00paboTKa.

Juddy3noHHOe HACHIIIEHHE CIUIABOB YIIIEPOIOM H a30TOM.

Jubdy3roHHoe HACHIIEHHUE CIUIABOB METAJIAMU U HEMETaJIAMU.

JlazepHast TepMuYecKas U XMMHKO-TepMHUYecKas 00padoTka.

OcHOBHBIE cMOCOOBI TepepabOTKM IUIACTMAcC: JIMThe 0] JaBJICHHEM U
NPECCOBAaHNE; X PA3HOBHUIHOCTH.

OcHOBHBIE ~ JTambl  TEXHOJOTMYECKOro  Mporecca,  OOOpylOBaHHE |
TEXHOJIOTMIEeCKasi OCHACTKA.

TexHomorus MpUroTOBIICHHS PE3MHOBBIX cMecel 1 popMooOpa3oBaHie IeTaneil 3
PE3HHBL.

TexHonornyeckye Nmporeccsl U3roTOBICHHUT U 00pabOTKH CTEKIIA.

Kepamuka 1 0cOO€HHOCTH M3rOTOBJICHHS JeTajel U3 KepaMUKU.

CriocoObI 00pabOTKH U COCJTUHCHUST KOMTIO3UIIMOHHBIX MAaTEPHAJIOB.




43. OcHOBHBIE 3Talbl TEXHOJIOTMIECKOrO MpoLEecca, UX XapaKTePUCTHKA.

44. TloaroToBKa MIMXTHI.

45. MeTtoasl 103UPOBaHUST KOMIIOHEHTOB TI0 00BEMY U Macce.

46. Tepmuueckasi 00paboOTKa KOMIIOHSHTOB.

47. Crexanue u (hopMOBaHHE.

48. KaniOpoBOYHBIEC OTIEpaIHHL.

49. CyIHOCTB ¥ CXEMBI CII0cO00B 00pabOTKM.

50. ITapaMeTpsl TEXHOIOTMIECKOrO MpoLiecca pe3aHusl.

51. TemnoBble mporEecCh B 30HE PE3aHKs U CMa304HO-OXJIXKIAIOIINE CPEeIbL.

52. Biusave BuOpamm cuctembl CIIM] u TexHonormueckoi HacleICTBEHHOCTH Ha
Ka4ecTBO 00pabOTaHHBIX OBEPXHOCTEH.

53. Tlporecc cTPy)KOOOPA30BaHUS U M3HOC PEKYIIET0 HHCTPYMEHTA.

54. XapaxkTtepucTyka Cwil, 1eHCTBYIOLUMX HA MHCTPYMEHT NPU PE3aHUM.

55. KommuecTBeHHAS OIGHKA CHIT Pe3aHus.

56. MomHoCTh, 3aTpaynuBaeMasi Ha pe3aHue.

57. Pexxumbl pezanusl.

58. MeToavka Ha3HAUEHUS PEKUMOB PE3aHUSI.

59. MeraopeKyiue CTaHKU.

60. TexHomornyeckue BOSMOXKHOCTH M 00JacTh MPUMEHEHHS CIOCOOOB pe3aHus.
O0pabaTpiBaeMOCTh KOHCTPYKIFOHHBIX MATEPHAJIOB PE3aHUEM.

61. Pa3mepHas u 6e3pazMmepHas 00paboTka.

62. TokapHas oOpaboTka, o00paboTka OTBEpPCTHH pa3MEPHbBIM HHCTPYMEHTOM,
(dpesepHas o0paboTka, nutMdoBaHUe, Pe3b0OHAPE3aHKE, M3TOTORICHUE 3y0UaThIX
KOJIeC, TOBOJJOUHBIE ONEpalid MEXaHO0OPaOOTKU.

63. KunemaTuueckue cxeMbl epeMeleHUs 3ar0TOBKY U HHCTPYMEHTA.

64. I'eomeTpryeckue mapamMeTphl 3aTOYKU PEXKYIIETO MHCTPYMEHTA M MX BIMSIHHE Ha
KauyecTBO 00PaOOTKH.

65. OmnpeneneHre mapaMeTpoB HOPM BPEMEHH JIJIS KaXKI0r0 BHIa 00paboTKuy.

66. Ha3nadeHnre u BUIBI TIOKPHITHI.

67. Texuonormieckue orepalyy MOATOTOBKH MOBEPXHOCTH K MOKPHITHIO.

68. XapakTepucTuKa TEXHOJIOTMYECKOro Tpoliecca HAaHEeCeHUS MeTaIM4eCKHX,
XAMMY E€CKHX, JTAKOKPACOYHBIX U MOMMEPHBIX TOKPBITHIA.

69. DneKTpo’ppo3rOHHasT pa3MepHas o0paboTka.

70. DnexTpoxumMudeckas pasMepHasi oopadoTka.

71. YnpTpa3BykoBas aOpa3uBHas pa3MepHas o0paboTKa.

72. JlyueBble MeTOBI 00paOOTKH.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AMCHMILUIMHE OOYYAIOMMXCS 3a04HON (HOpMBI
oOy4eHusi, mpeacTaBieHbl B Tadnuie 19.

Tabnuna 19 — IlepeueHb KOHTPOJIBHBIX pabOT

No i/m [lepeuenb KOHTPOIBHBIX PAOOT

He npexycmotpeno

10.4. Metomuueckue MaTepuabl, ONPEAEIISIONIE MpOLEeTypPhI OIlEHMBaHU
WHJIMKATOPOB, XapaKTepHU3YIOMMX JTambl (GOPMUPOBAHUS KOMIETEHIMM, COJepKaTcs B
JIOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAIL permaMeHTUpPYIOIMX TOPSAOK U MPOLEIYPY
MPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOI aTTecTallui O0Yyd4aroUXCs
I'VAIL

11. Meronuueckue ykazaHus i 0Oy4aroumxcs MO OCBOCHHIO JUCITUIIIIMHBI
cozepkarcsi B mH(GopMarinoHHoM cucteme kadeapsr Ne 23:

Unegp. cucmema xagh. 23 Ilnomanckas M. A. TKM Kowncnexkm nexyuti
Ungp. cucmema xagh. 23 Ilnomsanckas M. A. TKM MY k JIP
Ungh. cucmema xag. 23 TKM MY x KII




Jluct BHECEHUsI HK3MEHEHHH B pabouylo IPOrpaMMy JUCITUIINHBI

JlaTa BHeceHus
M3MEHEHUH 1
JTOTIOJTHE HHM.

IToamick BHECIIETO
M3MCHCHUS

CopeprkaHie U3MEHEHUI U JOTIONMHEHUN

Hata u Ne
MPOTOKOJA
3acelaHus
Kadepbl

IMoxmice
3aB.
kadeapoit




