MUHHCTEPCTBO HAYKH 1 BBICILIEI'O OEPA30OBAHMS POCCUMCKOM

®EJIEPALIIN

(beneparpHOE TOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNE BBICIIIETO

o0Opa3oBaHHS

"CAHKT-IIETEPBYPI'CKMI1 TOCY JAPCTBEHHBIN YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 23

YTBEPXIAIO

PykoBoauTens HanpaBiieHUs

mpod.. 1.T.H..0pod.

(1OIDKHOCTB, Y. CTEIICHb, 3BaHKE)

B.I1. Jlapuu

(MHULMAIBI, (haMUITHST)

S

(momnuck)

«23»uronsa 2021 r

PABOYAA ITPOITPAMMA JTUCIHUITJIIMHBI

«TexHonorust KOHCTPYKUOHHBIX MAaTEPUAIIOB)

(HaumeHOBaHME TUCIMITIMHBI)

Kon HanpaBieHust moAroToBKH/
CIIELIMATIbHOCTH

11.03.03

HaunmenoBanme HaIlpaBJICHUA
l'IOI[l"OTOBKI/I/ CIICOUAJIBbHOCTHU

KOHCTp}’I/IpOBaHI/IG N TCXHOJIOTUS JJICKTPOHHBIX CPCACTB

HanmenoBanue
HaIpaBJICHHOCTH

HpOCKTHpOBaHI/Ie H TCXHOJIOTUS 3JICKTPOHHO-
BBIYUCIIUTCIIBHBIX CPCICTB

®dopma 00yueHuUs

O4YHasa

Cankr-IlerepOypr— 2021




JIucT cornacoBaHus pa60qel71 IIporpaMmbl JUCIHUTIIINHBI

[Tporpammy cocTaBuiI:

e
JOIICHT, K.T.H. M -~ M. A IlnorsaacKkas

JAOJDKHOCTD, Y4. CTCIICHb, 3BAHUC oanucCh, 1ata HWHHALIHUAJIBI, q)aMl/I.]ll/lﬂ

[Tporpamma oobpeHa Ha 3aceqanuu kadpeapst Ne 23

«17 mast 2021 r., mporokoa Ne 9/21

3aBenyroumii kadenpoit Ne 23

= ko
I.T.H., TPO. T A.P. bectyrun
[ A
JOJDKHOCTB, Y4. CTCIICHb, 3BAHUC IIOANHCH, JaTa WHHUIHAJIBI, ('baMI/IJ'II/ISI

OtserctBennbii 3a OI1 11.03.03

pod., JL.T.H., 1pod. //%/ B.I1. Jlapun

(OKHOCTB, Y. CTENICHB, 3BaHHUE) (momuch, fata) (MHUDHATEL, GaMuIHs)

3amecTuTenb JUpeKTopa UHCTUTYTa Ne2 o MeToaudeckoi padbote

JI011., K.T.H., JOII. %l L8e. O.J1. bansinesa

(IOMKHOCTB, yU. CTENICHb, 3BaHHUE) (moanuck, nara) (MHUIHANBL, (aMUITHs)



ABHOTaNUs

HuctmmuimHa ~ «TexHONOrWsT ~ KOHCTPYKIMOHHBIX ~ MaTepHAlIOB»  BXOIHT B
00pa3oBaTeNbHYI0 TMPOrpaMMy BBICHIETO 0Opa3oBaHUs — MporpaMMmy OakajiaBpuara IO
Hanpasienuio noarotoku/ crenuanbHocTH 11.03.03 «KoHcTpynpoBanume M TEXHOJOTHS
AIIEKTPOHHBIX CPEJICTB » HampaBieHHOCTH «lIpoekTHpoBaHMEe W TEXHOJIOTHUS JIIEKTPOHHO-
BBIYHCIUTENBHBIX CPEACTBY. JucuummnHa peanusyercs kadeapoit «No23».

JucuuninuHa HaieneHa Ha GOpMUPOBAHUE Y BBIITYCKHHUKA CJEIYIOIMINX KOMIIETCHIIUHI:

YK-2 «CnocobeH ompenensTh Kpyr 3aJad B paMKaX MOCTaBICHHOW IEH W BLIOWPATH
ONTUMAJIbHBIE CIIOCOOBI MX PEIICHHUs, UCXOJ U3 JIEUCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHUI»

[IK-2 «CnocobeH apryMeHTUpPOBAHO BBIOMPAaTh U pEaIM30BbIBATH HAa MPAKTHUKE
3G PEKTUBHYIO METOIUKY 3KCIEPHUMEHTAIBLHOTO HCCIEOBAHUS MapaMETPOB M XapaKTEPHCTUK
KOHCTPYKUMH M  TEXHOJOTMYECKHUX TMPOIECCOB  BJIEKTPOHHBIX  CPEACTB  Pa3IMYHOIO
(GYHKIIMOHATTLHOTO HA3HAYCHUS

I1IK-5 «Crioco6eH BBINOIHATH paboThl MO TEXHOJIOIMYECKON MOJArOTOBKE MPOM3BOJCTBA
AIIEKTPOHHBIX CPEICTB»

IIK-11 «CnocoGen pa3pabaThiBaTh M aHAJIM3UPOBATH TEXHUUYECKUE 3aJaHUS HA Y3IIbl U
cOOpOYHBIEC €AMHULIBI U3/IETNI PAKETHO-KOCMUYECKON TEXHHUKH, U3TOTABIMBAEMBIX C MOMOIIBIO
TEXHOJOTHUH aBTOMATU3UPOBAHHOTO 3JIEKTPOMOHTAXKA»

CopneprkaHue TUCIHIUIMHBI OXBATHIBACT KPYT BOIIPOCOB, CBSI3aHHBIX C M3yUYEeHHEM 0a30BBIX
TEXHOJIOTHI 00paboTKu JeTaneld mpuOOpOB Ha dTanax 3aroTOBUTEIHHOIO W 00pabaThIBAIOIIETO
IIPOU3BO/ICTBA.

[IpenogaBanue JUCHMIUIMHBI TpEIyCcMAaTpUBaeT cieayromme (opMbl OpraHuzanuu
y4eOHOTrO Tpolecca: JIeKIH, J1abopaTopHbie pabOThI, CaMOCTOsTEIbHAsT paboTa CTYIEHTA,
KypPCOBO€E NMPOEKTUPOBAHUE.

[TporpaMMo#l TUCHMIUIMHBI TPEIyCMOTPEHBI CIEAYIONIME BHUABI KOHTPOJISL: TEKYIITHH
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEXKYTOUHAS aTTecTalus B GopMe IK3aMeHa.

OO0mmas TpyJI0€MKOCTh OCBOCHHS TUCIIUTUIMHBI COCTABIISET 5 3a4eTHRIX enunuil, 180 gacos.
SA3bIK 00yUEHUS 110 TUCIIUTUIMHE «PYCCKHUI.



1. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB O0YUEHUS MO AUCHHUILIIMHE

1.1. Ilenu npenonaBaHusi AUCIUILUIMHBI

[lenpto mnpenonaBaHus JUCHUIUIUHBL «TE€XHOJIOTHS KOHCTPYKIMOHHBIX MAaTEepHAIOB
sBIsIeTCS (POPMHUPOBAHNE OCHOB KOHCTPYKTOPCKO-TEXHOJOTHUECKON IMOATOTOBKH OaKalaBpOB
no Hanpasyiennto 11.03.03(02).

JucuurniauHa OTHOCHUTCS K TPEAMETHOW 00JIacTH pernieHus MpoecCHOHAIBHBIX 3a7a4 B
COOTBETCTBUHU C NPOEKTHO-KOHCTPYKTOPCKHUM U MPOU3BOACTBEHHO-TEXHOJOTUYECKUM BHUAAMU
npodeCCUOHATBLHOMN 1eATEIIHOCTH.

1.2. JucuuminuHa BXOOUT B  COCTaB  dYacTH, (opMHUpyeMOW  y4aCTHUKAMH
00pa3oBaTeNIbHBIX OTHOIICHHA, 00pa30BaTEILHON MPOTrpaMMBbl BBICIIETO 00pa3oBaHus (manee —
OI1 BO).

1.3. TlepeueHb IIAHUPYEMBIX PE3yIHTATOB OOYUCHUS M0 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHMILIUHBI OOYYAIOIIUNCSA JODKEH 00JaJaTh CIeIyONMMHE
KOMIIETEHIMSIMU WM UX 4YacTsMu. KoMneTeHIMu u MHIMKATOPhI UX JTIOCTHKEHUS MPUBEJICHBI B

Tabimue 1.

Ta6mmma 1 — [lepeyeHr KOMIETEHIINN U UHAMKATOPOB UX JOCTHIKEHUS

Kareropus (rpynna) | Koa u naumenoBanue | Koa u HauMeHOBaHME MHIUKATOPA JOCTUXKEHUS
KOMIIETEHIINH KOMIIETEHIIUU KOMIIETEHIIUH
YK-2 Cnocoben
OTpeeNATh KPyT
3a/1a4y B paMKax
IIOCTaBJICHHOHU 1IEJIN
U BBIOMpATh
ONTUMAaJIbHbIE
YHuBepcaabHbIe CIOCOBL HX VYK-2.3.1 3HaTh BUJIbI pECYPCOB U OrpAHUYECHUS
KOMIIETEHIINH JUIS pEIlIeHUs IOCTABICHHBIX 3a/1a4
pelIeHus, UCXOs U3
JIEUCTBYIOLINX
MIPABOBBIX HOPM,
HUMEIOLIUXCS
pecypcoB u
OrpaHUYECHUMN
IIK-2 Criocoben [1K-2.3.1 3HaeT METOIMKH MPOBEICHUS
apryMEeHTHPOBAHO HCCIIEIOBaHUM MapaMeTpoB U XapaKTEPUCTUK
BBIOMpATH U y3J10B, OJIOKOB
peanu30BbIBAaTh Ha [1IK-2.3.2 3HaeT onepanmoHHOE COITPOBOKICHUE
IIPAKTHKE IIpOLIECCa CO3/IaHUS JIEKTPOHHBIX CPEJICTB U
3¢hpexTHBHYIO AJIEKTPOHHBIX CUCTEM
METOAUKY [IK-2.Y.1 ymeeT npoBOIUTh UCCIIENOBAHUS
AKCIEPUMEHTAJILHOTO | XapaKTePUCTHK 3JIEKTPOHHBIX CPEJICTB U
IIpodeccuonanbHble | UCCeTOBaHUS TEXHOJIOTMYECKHUX IIPOLIECCOB
KOMIIETEHIUU mapamMeTpoB U [IK-2.V¥.2 ymeer pazpabaThsiBaTh
XapaKTEPUCTUK (GyHKIIMOHATTBHBIC, CTPYKTYPHBIE U
KOHCTPYKITUU U MPUHILIUITHAATIbHBIE CXEMbI PUOOPOB U CUCTEM
TEXHOJIOTMYECKUX [1K-2.Y.3 ymeeT npoBOUTh pacyeThl AJs
MIPOIIECCOB pa3paboTKu GyHKIIMOHATBHBIX Y3JI0B OOPTOBOM
ANEKTPOHHBIX anmnapaTypbl KOCMUYECKUX annapaToB
cpeacts paznuudoro | [1K-2.B.1 Bnageer HaBbIKaMu TPOCKTUPOBAHUS
(YHKIIMOHATIBHOTO AJIEKTPOHHBIX CPEACTB U 3JIEKTPOHHBIX CUCTEM U
Ha3HA4YCHUS KOHTPOJIb HAJl UX U3TOTOBICHUEM
[Ipodeccuonansusie | I[IK-5 Crnocoben I1K-5.3.1 3HaeT npUHLKIIEI y4eTa BUAOB U
KOMIIETEHIIUHU BBITIOJHATH Pa0OTHI 00BEMOB MTPOU3BOJICTBEHHBIX paboOT




10 TEXHOJIOTHYSCKOM
MMOJITOTOBKE
MIPOM3BOICTBA
DJIEKTPOHHBIX
CpEICTB

[1K-5.3.2 3HaeT MeToaM4ECKyI0 Oa3y U3MepeHUi
[IapaMeTPOB TEXHOJOTUYECKUX ITPOLIECCOB U
TECTUPOBAHUS MIPOIYKTA POU3BOICTBA
IIK-5.Y.1 yMeeT ocylmecTBIsATh pErJIaMEHTHOE
obOcmy>kuBaHuEe 000PYTOBaHUS

[1K-5.B.2 BnajeeT HaBbIKaMU METPOJIOTUYECKOTO
CONPOBOXKACHUS TEXHOJIOTHYECKUX IPOLECCOB

[TpodeccuonanbHbIe
KOMIICTCHIIIH

IIK-11 Crocoben
pa3pabaTbiBaTh U
QHAJIM3UPOBATh
TCXHUYCCKHEC 3aJaHUs
Ha Y3716l U COOPOYHBIC
S TUHUIIBI N30CITNI
[PAKETHO-KOCMHUYECKOM
TEXHUKH,
M3rOTaBIIMBACMBIX C

[1K-11.3.1 3HaeT METOANKY OLICHUBAHUS
TEXHOJIOTMYHOCTH MPeIaracMoil KOHCTPYKITUH
Y37I0B U COOPOYHBIX €IUHUIL U3JICIIUNA PAKETHO-
KOCMHYECKOH TEXHHKH, U3TOTaBIUBAEMBIX C
[MOMOIIIbIO TEXHOJIOTUH aBTOMATU3UPOBAHHOTO
PIIEKTPOMOHTAXKa

MOMOIIBIO TCXHOJOTUHU
ABTOMAaTHU3WPOBAHHOI'O
PJICKTPOMOHTAXa

2. Mecro muctuiuiHb B cTpyktype OIT
JucuunnuHa Oa3upyeTcss Ha 3HAHMUSIX, paHee NPUOOPETEHHBIX CTYIEHTaAMH IpH
M3YUYEHUU TUCHUILUINH «BBeleHne B HanmpaBieHue», « XuMus», «MatepuanoBeaeHnue», « OCHOBbBI
TEOPUH TOYHOCTH U METOJbI B3aMO3aMEHAEMOCTIY.
3HaHuUs, TOJyYEHHBIE TPU U3YUYEHUHM MaTepuaja JaHHOW JUCIHUIUIMHBI, HUMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYEHHE, TaK W MCHOJB3YIOTCS NPHU H3YUYEHUHU BCEX KOHCTPYKTOPCKO-
TEXHOJIOTMYECKUX JTUCIMIUIUH YYEeOHOTO IJIaHa.

3. OOBeM H TPYJO0EMKOCTh AUCIUILTUHBI
JlanHble 00 00mIEM OO0beMe IAMCUIUILUIMHBI, TPYJIOSMKOCTH OTACIBHBIX BHIIOB Y4eOHOM
paboThI MO AUCIUILTHHE (M paclpee/eHIe dTON TPYI0EMKOCTH M0 CEMeCTpaM) Npe/ICTaBICHbI B
Tabiuue 2.

Tabmuma 2 — O6beM U TPYIOEMKOCTh JTUCITUTUTAHBI

. TpynoeMKOCTEL IO cEMECTPaM
Bun yuebHo# paboThl Bcero by Nod No STp
1 2 3 4

Oowan mpyooemKocmap oucyunIunl, 5/180 4/ 144 1/ 36
3E/ (dac)
U3 nux yacoe npaxmuueckoit 0O020MoGKuU 39 22 17
Ayoumopnwle 3aHamusi, BCETO 4ac. 85 68 17
B TOM YHCIIE:

nexuuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3ansatus (I13),

(dac)

nabopaTtopusie padotsl (JIP), (dac) 34 34

KypcoBo# npoekT (pabota) (KII, KP), (uac) 17 17

JK3aMeH, (Jac) 36 36
Camocmosamenvnasn paboma, Bcero (4ac) 59 40 19
Buo npomesccymounoit ammecmayuu: 3a4er,
mudd. 3auet, ax3ameH (3ader, Audd. 3aq, OK3., JK3.
DK3.**)

[Mpumeuanue: " kaHunaTCKmil 3K3aMeH

4, Conep;xaHI/Ie JUCHUITIIMHBI



4.1. PacnpeneneHue TpyJA0€MKOCTH TUCIMIUIMHBI TIO pa3/iesiaM U BUJaM 3aHSITHH.
Paznensbl, TeMbl AUCHUTUIMHBI U UX TPYAOEMKOCTh MPUBEEHBI B TabIuUIE 3.

Tabnuna 3 — Pa3nensl, TEMbI AUCIUIUINHBL, UX TPYAOEMKOCTh

Pasgensl IuCIUIITHHEL Jlexkuuun | 113 JIP KIT | CPC
(gac) | (wac) | (wac) | (wac) | (uac)
Cemectp 4
Pazgen 1. O0mrast xapakTepUCTHKA TEXHOJIOTHIECKHIX TPOIIECCOB 4 4
W3TOTOBJICHUS J€TAJICH.
Paznen 2. OcHOBBI JINTEHHOTO POU3BOICTRA 3 4 4
Paznen 3. O0paboTKa METAIUIOB TaBICHHEM 4 4 4
Paznen 4. Tepmuueckas 00pab0OTKa ¥ TOBEPXHOCTHOE YIIPOUYHEHHE 2 4 4
CILIaBOB
Paznen 5.M3rotroBiieHre 3aroTOBOK U3 HEMETALNTMYECKUX MaTEPHaJIOB 3 4 4
Paznen 6.M3rotoBiieHre 3aroTOBOK U Ae€Taleil MOPOITKOBON 3 2 4
MeTaJulyprueu
Paznen 7.®usnyeckue 1 MEXaHUYECKHAE OCHOBBI 00pabOTKH 5 4 4
MaTEepUAIOB PE3aHHUEM.
Paznen 8.XapakTepucTrka OCHOBHBIX Onlepanuii 00padoTKH 3 4 4
pe3anueM
Paznen 9. TexHonornyeckue onepanyuy HaHECEHUsI TTOKPBITUMA 2 4 4
Paznen 10.Onekrpodu3nueckie U IEKTPOXUMHUECKIE METOIBI 5 4 4
(hopmooOpazoBaHms IeTaNeH MPUOOPOCTPOCHIS
Hroro B cemecTpe: 34 34 40
Cemectp 5
BrImonHeHre KypcoBOro MpoeKTa 17 19
Hroro B cemectpe: 17 19
HUroro: 34 34 17 59

[IpakTHyeckass MOJArOTOBKA 3aKJIIOYAE€TCs B  HEMOCPEICTBEHHOM  BBIIOJIHEHUU
OoOyyaromMMHUCS  ONPEAETICHHBIX  TPYAOBBIX  (YHKIMHA,  CBA3aHHBIX ¢  Oy;ymeu
poeCCHOHATIBHOM 1€ TENbHOCTBIO.

4.2. CopnepxaHue pas/ieloB U TeM JEKIIMOHHbBIX 3aHATUH.
Coneprkanue pas3/iesIoB ¥ TeM JIEKIIMOHHBIX 3aHSATHH TPUBEIAEHO B TaOuIe 4.

Ta6muma 4 — ConeprkaHue pas3aesioB U TEM JICKITMOHHOTO ITHKJIa

Howmep

Ha3Banue u conepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHH
pasnena




Paznen 1. OOmias xapakTepucTUKa TEXHOJIOTHUYECKUX MPOIECCOB U3TOTOBICHUS
JeTanei U3 KOHCTPYKIMOHHBIX MaTE€pHAIOB.

DU3UKO-XUMHYECKHE U MEXaHUYECKHE OCHOBBI TEXHOJIOTUYECKUX MPOLIECCOB
W3rOTOBJICHHS neTaneid. Kinaccudukaius TeXHOIOTUYECKUX MPOIIECCOB
W3TOTOBJICHUS IETAIIEH 10 CII0OCO0aM BO3IENCTBHUS.

Paznen 2. OCHOBBI TUTEHHOTO MPOU3BOJICTBA.

duznueckas NpUpoaa KPUCTAJUIM3ALNHU CIUIaBOB. BiusiHuEe CTPYKTYpBI U CBOMCTB
METAJUIMYECKUX PACIIaBOB HA MPOLECC JUThA. DaKTOPbI, ONPEAEISIOINE
MPOAOJIKUTEIIBHOCTD 3aTBEPACBAHUS OTIIMBOK. BiusiHHE CKOPOCTH
KPUCTAJUIM3alMKU Ha CTPYKTYPY U CBOMCTBAa METAJUIOB U CILIABOB.

JluTeitnbie CBOWCTBA CIIABOB. JKUIKOTEKYUYECTh CIUTABOB M (DAKTOPHI, BIHSIOITUE
Ha Hee. Ycajka criaBoB. JIMKBalMU M ra3sl B JUTCHHBIX CIUIaBaXx.

OcHOBHBIE CIIOCOOBI TUTHS. TEXHOIOIrMYECKHE OCOOCHHOCTH JINThS B IIECYAHbIC
¢dopMel. JIuThe B crienimanbHble OPMBI: 000TIOYKOBBIC, TIO BBITUIABIISIEMBIM
MOJIETISIM, B KOKWIb. JINThE ¢ MPUMEHEHNEM BHEIIHUX BO3ACHCTBUI HA )KUAKUN U
KPUCTAJUTU3YIOIIUNACA METaJIT: MO/ IaBJIEHUEM, IIEHTPOOEKHOE, TUTHE BAKYYMHBIM
BCACBhIBAHMEM U BBDKHMAHHEM.

[Tony4yeHue OTIIMBOK METOJIOM HaIpaBJICHHON KpucTan3anuu. Gusuko-




XMMHUYECKHE OCHOBBI HAllPaBJIEHHON KPUCTAIIM3AIMU CIUIAaBOB. TeXHOIOTHUecKue
OCHOBBI IIOJYYEHHUsI OTIUBOK CO CTOJ0YATON CTPYKTYypoil. MOHOKpHUCTAIIIMUECKOE
nutbe. HarpaBneHHO-KpHUCTaIIIM30BaHHBIE 9 BTEKTHUKH.

Obecneuenne TEXHOIOTUYHOCTH JIUTHIX JieTajeid. TeXHOIOTHIHOCTh KOHCTPYKIIMN
oTMBOK. CpaBHUTEINIbHAS OLIEHKA CIIOCOOOB JINThs U yCIIOBUS BbIOOpa

Paznmen 3. O6paboTKa METaIOB TaBJICHUCM.

Ou3NKO-MeXaHNUECKNE OCHOBBI 00pabOTKH METaJUIOB aBieHreM. OCHOBHEIC
apaMmeTpsl, XapaKTepHU3yolIHe IIaCTUYECKYI0 1edopmainio npu oopaboTke
METaJUIOB JlaBjieHueM. BiusHue pa3nuuHbiX (pakTOpoB Ha INIACTUYHOCTh METAJIJIOB
Y COIPOTUBIICHUE IUIACTUYECKOMY J€(OPMUPOBAHUIO.

TexHonornueckue npoueccsl NOIy4eHus npoduien: NpokaTHOE IPOU3BOJICTBO,
BOJIOUEHHE, IIPECCOBAHUE.

TexHoIOrHYecKe MpOIecChl MOTyYeHHsI 3ar0TOBOK: KOBKa, Topsidast 00beMHast
LITaMIOBKA, X0JIOAHAsl 00bEMHAas IITaMIIOBKa. TeXHOIOrn4eckue 0COOEHHOCTH
KOBKH M IITAMIIOBKH BBICOKOJIETMPOBAHHBIX U TPYIHOAE(POPMHUPYEMBIX METAIIJIOB U
CIJIaBOB. BbICOKO3HEpreTHUeCKre NMITYILCHbIE METO/IbI IITAMITOBKH.

JIucroBas mTaMIOBKA: pa3AeauTeabHbIe U (POpMOOOpa3yIolIe ONepaliH.
O6opyaoBaHre ¥ UHCTPYMEHT JIJIS JTUCTOBOM IITAMITOBKH

Paznen 4. Tepmudeckast 00paboTKa M MOBEPXHOCTHOE YIIPOYHEHUE CIIIIABOB.
Tepmuueckas o6padoTka cranu. [IpeBpaleHus B cTaau Npu paBHOBECHOM HarpeBe
U OXJIaXXJIeHUH. MapTeHcuTHOe npeBpatieHne. OCHOBHbBIE BUbI TEPMUUECKOM
00paboTKH cTay.

XuMHKO-TepMuUIeckas 00padoTka. [uddy3rnoHHOe HACHIIIIEHUE CIIABOB
yriiepoaoM 1 azotoM. Jnuddy3nonHoe HaChIIEHNE CIIABOB METANIAMH U
HeMmeTtautamu. JlazepHast TepMUYecKas U XUMUKO-TEpMUIecKast 00padoTKa.
Paznen 5. M3rotoBienue netaneil u3 HeMeTaNIM4eCKUX MaTepUaoB.

OcHoBHBIE CIOCOOBI IEPEPadOTKHU TIACTMACC: JINThE MO/ AABICHUEM U
MIPECCOBAHUE; UX PA3HOBUIHOCTH, OCHOBHBIE ATAITBI TEXHOJIOTHYECKOTO MpoIiecca,
000pyIOBaHUE U TEXHOJOTHYECKAs OCHACTKA.

TexHo0rus NpUroTOBICHUS PE3UHOBBIX cMecell U (hopMooOpa3oBaHue eTanei u3
PE3UHBI.

TexHonornueckue nporeccel U3roToBiaeHus U 00padoTku ctekiia. Kepamuka u
0COOEHHOCTH M3TrOTOBIIEHUS JeTalneil n3 kepamuku. CriocoObl 06paboTKH 1
COEMHEHUS] KOMIIO3UIIMOHHBIX MaTepHaJIoB.

Pa3nen 6. M3roroBiieHne 3aroToBOK M JieTajlel MOPOIIKOBON METAJLUTypruei.
OCHOBHBIE 3Talbl TEXHOJIOTUYECKOT0 MpolLecca, UX xapakrepuctuka. [lonroroBka
mUXTHL. MEeTObI T03UpOBaHHS KOMIIOHEHTOB 110 00beMy 1 Macce. Tepmudeckast
o0OpaboTka komnoHeHToB. Criekanue u popmoBanue. KanuOpoBoUHbIE Onepaiyi.
Paznen 7. ®uznueckue u MeXaHMYECKUE OCHOBBI 00pa0OTKHM MaTepHaioB
pe3aHueM.

CymHOCTh U cXeMBbI cioco00B 00paboTku. [TapamMeTpsl TEXHOIOTHYECKOTO
nporiecca pe3aHusi. TermmoBbIe MPOLECCH B 30HE pE3aHus U CMa304YHO-
oxJjaxjaaronue cpeasl. Brusane subdpanuu cucrembl CITN/] 1 TexHOMOrHYecKoi
HACJIEZICTBEHHOCTH HA Ka4eCTBO 00pa0OTaHHBIX MOBEPXHOCTEH.

[Iporecc cTpy) K00Opa30BaHMS M U3HOC PEKYIIETO HHCTpYMeHTa. [lapameTpsl
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U3HOCA.

XapakTepucTuKa Cui, JeHCTBYIOIINX Ha HHCTPYMEHT MPH PE3aHUU.
KonmuecTBeHnHas olieHKa cuil pe3anus. MoIHOCTh, 3aTpauynBaeMasi Ha pe3aHue.
Pexxumel pesanns. akTopel, BIKMSAOIIKE HA UX Ha3HaUYCHHE. MeToIMKa Ha3HAYEHUS
pexxumMoB pe3anus. OnpeieneHne mapaMeTpoB ONTUMAIBHOTO PeXKUMa pe3aHusl.
Mertamtopexxymue cTaHkd. TeXHOIOTHIeCKHe BO3SMOXHOCTH U 00JIaCTh
MIpUMEHEeHUs clIoc000B pe3anusi. O6padaTbiBa€MOCTh KOHCTPYKIMOHHBIX
MaTepHUajIoB PE3aHUEM.

Pa3znen 8. XapakrepucTrika OCHOBHBIX OIeparuii 00pabOTKH pe3aHueM.
Pasmepnas u 6e3pasmepHast oopadotka. TokapHast 00paboTka, 06paboTka
OTBEPCTUH pa3MEpHBIM HHCTPYMEHTOM, (hpe3epHas 0opaboTka, mmndoBaHue,
pe3pOoHape3anue, N3roTOBICHHE 3y0UaThIX KOJIEC, TOBOJAOYHBIEC OTepaIin
MeXaHO000pabOTKH.

Kunematnyeckue cxeMbl epeMelieHns 3aroTOBKU U HHCTPYMEHTA.
I'eomeTpuueckre mapaMeTphl 3aTOYKU PEKYIIEro HHCTPYMEHTA U UX BIMSIHUE Ha
KauecTBO 00pabOTKH.

Omnpenenenue napaMeTpoB HOPM BPEMEHH ISl KQXKIOTO BUIa 0OPaOOTKH.
Pa3znen 9. TexHonoruueckue onepaunyu HaHECEHUS MMOKPBITUH.

Ha3znauenue u Buapl NOKpBITUA. TEXHOIOTHUECKHUE ONIEPALIMU OATOTOBKHU
MOBEPXHOCTHU K TIOKPBITHIO. XapaKTePUCTHKA TEXHOJIOTHUECKOTO TpoIiecca
HAaHECCHHS METAJUTMYCCKHUX, XUMUICCKUX, TAKOKPACOTHBIX M TIOJTMMEPHBIX
MOKPBITHM.

Paznen 10. DnexTpodusznyueckre u MEKTPOXUMUYECKUE METOIBI
(bopmooOpazoBaHus eTaneit mpuOopoCTPOSHHS.

DNeKTPOIPO3UOHHAS pa3sMepHasi 00padoTKa. DIEKTPOXUMHUYECKas pa3MepHast
o0paboTka. YibpTpa3BykoBas aOpa3uBHas pa3MepHas 00padoTka. JIyueBbie MeTO 1B
00paboTku. KoMOMHUpOBaHHBIE METOIBI pPa3MEpHON 00PabOTKH.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUSL
TeMbl MpaKTHYECKUX 3aHATHI B UX TPYJIOEMKOCTh IIPUBEICHBI B TAOIHUIIE 5.

Tabnuna 5 — [IpakTrueckue 3aHATUS U UX TPYIOEMKOCTb

/i

N3 Hux Ne
Ne | Tewms! npaktuueckux | @opMbl IPAKTUYECKUX | TpPyIOEMKOCTh, |MPAKTHYECKOM |paziena
3aHATUN 3aHATUN (uac) MOATOTOBKH, |JAMCILIHUII

(gac) JIMHBI

Y4eOHBIM IJTAaHOM He MPEeTyCMOTPEHO

|

Bcero

4.4, JlabopaTopHBbIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEICHBI B Ta0OIuUIIE 6.

Tabnuua 6 — JlabopaTtopHble 3aHATHS U UX TPYA0EMKOCTh

No
o/

HaumenoBanue mabopaTopHbIX paboT

TpyroemMKoCTb, N3 Hux Ne
(gac) IIPaKTUYECKOU | paszena




MOJITOTOBKH, | JAUCLUII
(dac) JIUHBI
Cemectp 4

1 | UccrnenoBanue MUKPOTBEPAOCTH 4 3 3,4,7
IMOBEPXHOCTHOIO CJIOS AeTajleh

2 | UccnemoBanue XxapaKTepUCTHK 4 3 7
MOBEPXHOCTHBIX MTOKPBITUH J1eTasIel

3 | UccnenoBanue mepoxoBaToCTH 6 4 4
MIOBEPXHOCTHOTO CJIOS JieTaje

4 | UccnenoBaHne TOYHOCTHBIX XapaKTEPUCTUK 8 4 3
W3TOTOBJICHUS JeTallel

5 | MoaenupoBaHue U MCCIICA0BaHNE 4 4 10
TEXHOJIOTHYECKOTO IpoIecca
AIIEKTPOIPO3UOHHON 00pabOTKH

6 | UccnemoBanue omnepariuii X0JI0HON 8 4 2
JINCTOBOM IITAMIIOBKH

Bcero 34 22

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOTHEHUE KYPCOBOH pabOTHI

Lenp KypcoBOro mpoekra:

YacoB npakTU4eCcKOi moaroroBku: 17

[IpuMepHBIe TeMbI 3ajaHU HAa KypPCOBOM MPOEKT npuBeaeHbI B pasaene 10 PIT/I.

4.6. CamocrosTenbHas paboTa 00y4JaronXCcs
Buiel camocTosiTeNnbHOM pabOTHI M €€ TPYA0EMKOCTh IIPUBEACHBI B Ta0IHILIE 7.

Tabnuna 7 — Bunsl caMocTosTENbHON pabOTHI U €€ TPYI0EMKOCTh
Bun camocTositensHOM paboThI BSIZEO’ Cemectp 4, uac CemecTp 5, yac
1 2 3
N3y4eHnne TeopeTHUEeCcKOro MaTepuana 20 20
mucturuael (TO)
Kypcosoe npoekruposanue (KI1, KP) 19 19
PacueTtHo-Tpadpuueckue 3ananus (P1°3)
Brimonnenue pedepara (P)
[ToaroToBka Kk TEKyIIEMY KOHTPOJIIO 19 10
ycneBaemoctu (TKY)
HNomamnraee 3aganue ([13)
Kontpomnbhsie paboTs! 3a0unnkoB (KP3)
IToaroroBka K MpomMeKyTOYHOU 10 10
atrecrauuu (ITA)
Bcero: 59 40 19

5. [lepeuyenn yueOHO-METOAMUECKOTO OOECTICUEHUS
JUTS CAMOCTOSITEITLHON paObOThl 00YYAFOIIUXCS TI0 TUCIUILTHHE (MOJIYIIIO)
Y4eOHO-METOAMYECKHE MAaTEPHAIBI ISl CAMOCTOSITENILHOW pabOThl O0ydYarONIUXCs YKa3aHBbI B

ma. 7-11.

6. IlepedeHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX N3JaHUN

[lepeyeHb meUaTHBIX U AIEKTPOHHBIX YUCOHBIX N3JaHUN TIPUBEACH B Ta0IUIE 8.

Tabnuna 8— IlepeyeHp neyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3JaHUN

Wugp/ | bubnuorpaduyeckas ccpiika

‘ Komgectso 9K3CMIUIAPOB B




URL anpec onbIroTexe
(KpoMe SNEKTPOHHBIX SK3EMILTSIPOB)

1. TexHOMOTHS KOHCTPYKIIMOHHBIX
MaTepUasos : [ DIEKTpOHHBIN pecypc] :
KOoHcHekT Jiekiui. 4.1./ M. A. Ilnorsackas
[ ap.] ; C.-ITetepO. roc. yH-T a3pOKOCM.
npUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE
nad. - CIIo. : U3a-so I'YAII 2018. - 131 c.

2. TexHONOTHSI KOHCTPYKIIMOHHBIX
MaTepuasos : [ DIEKTpOHHBIN pecypc] :
MEXaHUYECKHE CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepHaIoB : 1a00opaTOpHbINA NpakTUKyM / M.
A. IInorsuckas [u ap.] ; C.-Ilerepb. roc. yH-T
a’pOKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH.
TekcToBble AaH. - CII0. : [0. n.], 2019. - 76 c.

3. TexHoy0rUs KOHCTPYKIIMOHHBIX
MaTepuaioB : [ DIEKTPOHHBIN pecypc] :
KOHCHEKT Jiekiuii u.2. / M. A. IlnoTsHckas [u
ap.] ; C.-Iletepb. roc. yH-T a3pOKOCM.
puOOPOCTPOCHHUS. —

OnekTpoH. TekcToBbie naH. - CII6. : U3n-Bo
I'VAIIL 2020. - 140 c.

4. TexXHONOTHsI KOHCTPYKIIMOHHBIX
MaTepuaioB : [ DIEKTPOHHBIN pecypc] :
METOJMYECKUE YKA3aHUS K BHIIOJTHEHUIO
KypcoBoro npoekra. 4.1./ M. A. [InotsHckas
[u 1p.] ; C.-IleTepO. roc. yH-T a9pOKOCM.
IpUOOPOCTPOEHHUSL. - DINEKTPOH. TEKCTOBBIE
naH. - CII06. : Usn-Bo I'YAII, 2021. - 80 c.

7. IlepedeHb HIIEKTPOHHBIX 00pa30BATENBbHBIX PECYpPCOB
UH(POPMAIMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTH «IHTepHeT»
Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMALMOHHO-
TEJIEKOMMYHUKAITMOHHOW ceTH «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHHS JAHCIUTUINHBI
npuBe/eH B Tabmauie 9.

Tabmuua 9 — IlepeueHb SJEKTPOHHBIX OOPa30BaTENBHBIX PECYpPCOB HH(MOPMAIOHHO-
TEJICKOMMYHUKAIIMOHHOU cetu «MHTepHeT»
URL anpec HaunmenoBanue
Hoctyn B OBC «Jlaup» ocymectsisercs no goroopy Ne 27, Ne28 ot
http:/lib.aanet.ru/ 27.01.2021
Hoctyn B ObC «ZNANIUM» ocymectisiercs o gorosopy Ne 071 ot
24.02.2021
Jloctyn B OBC «FOPAWTY ocymectsisercs mo gorosopy Ne 070 ot
24.02.2021



http://lib.aanet.ru/

8. Ilepeuens nHGOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeuenp mporpaMMHOTI0 0OecIeueH s, HCIIOIb3yEeMOT0 IPU OCYIIECTBICHUU
00pa3oBaTEIFHOTO MpOIiecca M0 AUCIUIIIHHE.
[lepeyenp uCoONB3yeMOro MpoOrpaMMHOTO obecrieueHus peacTasiieH B Tabmuie 10.

Tabnuua 10— Ilepeuens nporpaMMHOro obecrnedyeHus

Ne i/t HaumenoBaunue

He npenycmotpeno

8.2. Ilepeuenp MH(OPMALIMOHHO-CIIPABOYHBIX CHUCTEM,HCII0JIb3YEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca M0 AUCIUILINHE

[lepeuenpr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
Tabaume 11.

Tabnuna 11— Ilepeuens nHpOPMAIIIOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBaunue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast Oa3a
CoctaB  MaTepuaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO MpoIiecca Mo JUCIUILIINHE, MPeCTaBIeH B Tabmiel2.

Tabnuna 12 — CoctaB MaTepUaIbHO-TEXHUUYECKOM 0a3bl

Ne HanmenoBanue coctaBHON 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUIECKOM 0a3bl (pu HEOOXOTUMOCTH)
1 MynpTrmMeauiiHas JIEKUMOHHAS Ay IATOPUS 14-06I
2 | Cnenmanu3upoBaHHas 1aboparopusi «MarepraaoBeeHIe H 14-03 l'acr.
TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPUATIOBY

10. OnenouHble cpeAcTBa AJIs MPOBEACHUS IIPOMEKYTOUYHON aTTECTAlluN
10.1. CocraB OLICHOYHBIX CpPEACTBAJIS TPOBEJACHUS MPOMEXKYTOYHOW aTTECTAIlNH
o0yJaromuxcst Mo JUCHUTUTMHE MpUBEAeH B Tabmuie 13.
Ta6muma 13 — CocraB OIIEHOYHBIX CPEJICTB ISl TPOBEICHHS IPOMEXKYTOUYHON aTTeCTalluu

Bu npoMexxyTOYHOM aTTecTauu [lepeyeHb OLIEHOYHBIX CPECTB
DK3aMeH CrUCOK BOMIPOCOB K DK3aMEHY;
BrImonHeHne KypcoBOro MpoeKTa DKcrepTHas OllEHKa Ha OCHOBE TpeOOBaHUH K
COJIEPIKAHUIO KYPCOBOTO MPOCKTA.

10.2. B kauecTBe KpHTEpHUEB OIIGHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O00yYalomMMICS TPUMEHSETCsl S-0ajulbHas IIKajla OIEHKH c(hOpMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBejeHa B Tabuuue 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BaThCS
100-6amnmpHast ~ mKajma ~ MOIYJBHO-PEHTHHIOBOM  CHUCTEMBI ~ YHHUBEPCHUTETa,  IpaBWIIa
UCIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHbI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepun orieHKH YpoBHs chOPMUPOBAHHOCTH KOMIETEHIIUN

OrieHKa KOMITETEHIUHA

XapakTeprcTrka chopMHUPOBAHHBIX KOMITCTCHITHI

5-0auibHAad mKana




OI11eHKa KOMITETEHITUI

5-0auibHAd mKana

XapaxTepucTuka c(h)OpMUPOBAHHBIX KOMITETEHLIN

«OTIIUYIHO»
«3a4YTCHO»

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHa,

— YBEPEHHO, JJOTUYHO, MTOCJIEIOBATEIBHO U TPAMOTHO €T0 U3J1araer;

— OMUPAsICh HA 3HAHHMSI OCHOBHOM U JIONOJIHUTENILHOW JIUTEpaTyphI,
TECHO NPUBS3bIBAET YCBOCHHbBIE HAYUYHBIE MOJIOKEHUS C MIPAKTUYECKOU
JEATEILHOCTHIO HAITPABJICHUS;

— yMeIno 000CHOBBIBAET M apTyYMEHTHPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIacT BBIBOABI M 0000IIECHNS;

— CBOOO/THO BJIAJICET CUCTEMOU CTICIIHATM3UPOBAHHBIX TTOHITHIA.

«Xopouio»
«3a4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAaMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPaTypHI,

— HE JIOMYCKAaeT CYIICCTBEHHBIX HETOUHOCTEIH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOW JCSITEIHLHOCTHIO
HaTPaBIICHUS;

— apryMEHTHPYET Hay4YHbBIC TOJI0KCHUS;

— JleJ1aeT BBIBOABI M 0000IIEHNS;

— BJIQJICET CUCTEMOM CIIEIUAIU3UPOBAHHBIX MTOHSATHIA.

«YOOBJICTBOPUTCIILHO»
«3a4YTCHO»

— o0yuyaroluiicss yCBOMJI TOJIBKO OCHOBHOM MpPOrpaMMHBIN Marepual,
[I0 CYLIECTBY M3JIaracT €ro, ONMpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIOIYCKaeT HeCYIIECTBEHHbIE OLIMOKN U HETOYHOCTH;

— UCHIBITBIBACT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHUM 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4YHbIE [TOJIOKEHHUS;

— 3aTpyIHSAETCA B (POPMYITMPOBAHUH BBHIBOJIOB U 0000IIECHUIA;

— YaCTUYHO BJIAJICET CHCTEMOM CIENUATN3UPOBAHHBIX TOHITHH.

«HCYIOBJICTBOPUTCIIBHO»
«HE 3a4TCHO»

— 00ydJaromuiicst He YCBOWJI 3HAUNTEILHOW YaCTH MPOTPaMMHOTO
MaTepuana;

— JIOMyCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  NpH
PAacCMOTPEHHH TPOOJIEM B KOHKPETHOM HaNPaBICHHH;

— MCTIBITHIBAET TPYTHOCTH B IPAKTUYECKOM NMPUMEHEHUH 3HAHWIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIE TIOJIOKECHHUS;

— He (opMyJIHpYET BBIBOIOB M 0000IICHHUH.

10.3. TunoBble KOHTPOJIBHBIE 33/IaHUS MM UHBIE MaTEPHAIIBI.
Bomnpocsr (3amaun) s 3Kk3amMeHa npejictaBieHsl B Tabmuie 15.

Ta6muia 15 — Bonpocs! (3a1aun) Juist 9K3aMeHa

Ne
/m

[Tepeuens BompocoB (3a7a4) A7 SK3aMeHa

Kon
WHIUKaTOpa

1 DU3MKO-XUMHUYCCKHE U MEXaHUUECKUE OCHOBBI TEXHOJIIOTHUECKUX TPOIIECCOB YVK-2.3.1

U3TrOTOBIICHUS JCTAIEH.

Knaccupukarys TEXHOJOTHYECKUX MPOIIECCOB M3TOTOBICHHS JETajel 1Mo
croco0aM BO3AeHCTBYS.

dusnyeckas IPUpPoIa KPUCTAILUTU3AINHI CIIABOB.

BrustHue CTPYKTYPBI M CBOMCTB METAJUTHUECKUX PACTIABOB HA MPOIIECC JTUTHS.

2 OCHOBHBIE CITOCOOBI JTUTHS. T1K-2.3.1

KOKHIJIb.

TexHOIOrn4ecKrue 0COOEHHOCTH JUThS B IIECUaHbBIC (I)OpMI:I.
Jluthe B cnenmanbHbIS (bOpMLIZ O6OJ'IO‘-IKOBI>I€, 110 BBIILIABJIICMBIM MOACIIAM, B

JIuTbe ¢ MpUMEHEHNEM BHEIIHUX BO3ACHCTBUM HA KUIKUI U
KPUCTAJUTA3YIOIIANCS METaJT; IO aBJICHUEM, IICHTPOOEIKHOE, TUTHE
BAKYYMHBIM BCACbIBAHUEM U BBKUMAHHUEM.




[Tony4yenue OTIMBOK METOOM HAMPABICHHON KpUCTAJUIU3ALUU.
DU3UKO-XUMHUYECKHUE OCHOBBI HANPABICHHOW KpUCTAILUIU3ALUU CILJIABOB.
TexHoIOTHYECKHUE OCHOBHI OMYUEHHUS OTIMBOK CO CTOJIOUATOM CTPYKTYpOH.
MOHOKPHUCTAINYECKOE JTUThHE.

HampapneHHO-KpUCTAIN30BaHHBIC IBTCKTHKH.

OOGecrieyeHre TEXHOIOTUYHOCTH JIUTHIX JETaleH.

TexHOJIOrHYHOCTh KOHCTPYKIIMM OTJIHMBOK.

CpaBHHTENBHAS OIICHKA CITOCOOOB JINThS U yCIIOBUS BEIOOpA.
DU3NKO-MEXaHUYECKUE OCHOBBI 00Pa0OTKH METAJIIOB JJABICHUEM.
OCHOBHBIE TapaMeTphl, XapaKTePU3YIOIIHe TUTACTUIECKYIO JeOpMAIIHIO IPH
00paboTKe METAJUIOB JaBJICHUEM.

ITK-3.3.1

Brusiaue paznudHbIX (aKTOPOB Ha IUIACTHYHOCTH METAJUIOB U COMPOTHUBIICHUE
TUTACTUIECKOMY Je(OPMHUPOBAHHIO.

TexHOIOrn4YecKre MPONEeCcChl MOTYYeHUs MPO(HIeH: MpoKaTHOE MMPOU3BOICTBO,
BOJIOYCHUE, IIPECCOBAHUE.

TeXHOIOrH4YeCKHe TPOIIECChI MOYUYCHUS 3arOTOBOK: KOBKA, ropsyas 00beMHas
MITAMIIOBKA, XOJIOAHAS 00heMHas IITaMITOBKA.

[IK-3.B.1

OcHOBHBIE CIIOCOOBI TIepepabOTKH MIacTMACC: JTUThE O] IaBJICHUEM U
MPECCOBaHME; MX PA3HOBUIHOCTH.

OCHOBHBIE ~ dTambl  TEXHOJNOTMYECKOrO  Mpolecca, O0OpyJOBaHHWE U
TEXHOJOTHYeCcKasi OCHACTKA.

TexHOIOTHS TPUTOTOBIICHHUS PE3MHOBHIX cMecelt u (hopMooOpa3oBanue neraneit
W3 PE3UHBI.

TexHOIOrn4ecKre MpOIECChl N3rOTOBICHHS U 00pabOTKH CTEKIIA.

Kepamuka 1 0COOCHHOCTH U3TOTOBJICHUS JIETANCH U3 KEPAMHUKH.

[IK-5.3.1

CylIHOCTb U CXeMBI cltoco00B 00pabOTKH.

ITapameTpbl TEXHOJIOTHYECKOTO MPOIECCa PE3AHUSI.

TermnnoBble IPOIIECCH B 30HE PE3aHUS M CMA30YHO-0XJIAXK/IAIOIIHNE CPEIbIL.
Biusinue Bubparmu cucrembl CITMJ] 1 TeXHOIOrHYECKO# HACISICTBEHHOCTH Ha
Ka4yecTBO 00pabOTaHHBIX ITOBEPXHOCTEH.

Iporecc cTpykK000pa30BaHMsI U H3HOC PEKYIIETO HHCTPYMEHTA.

[K-8.3.1

TexHoMorn4YecKkue BO3MOXKHOCTH M 00JacTh NMPHMEHEHHUs] CIOCOOOB pe3aHwMsl.
O0pabaTbIBaeMOCTh KOHCTPYKIIMOHHBIX MAaTEPHAJIOB pe3aHUEM.

Pasmepnast u 6e3pazmepHast 06padoTKa.

Tokapnass o0paboTka, 00pabOTKa OTBEPCTHH pa3MEpPHBIM HWHCTPYMEHTOM,
(dpesepHass  oOpaboTka, uuMpoBaHHe, pe3bOOHApe3aHHe, H3TOTOBICHHE
3y04aThIX KOJIEC, JOBOAOYHBIC ONEPAIlM MEXaHOOOPaOOTKH.

Kunemaruueckue cXxeMbl epeMelIeH s 3ar0TOBKUA  HHCTPYMEHTA.
['eomeTpuyecKre mapameTpbl 3aTOYKH PEKYIIET0 UHCTPYMEHTA M MX BIIHSHUC
Ha Ka4eCTBO 00paboTKU.

Omnpezernenue mapaMeTpoB HOPM BPEMEHH JUTS KayKI0T0 BHa 00pabOTKH.

IK-8.Y.1

Hasnauenue 1 BUIBI MOKPBITUH.

TexHonorHYeCKUe onepanuy NoArOTOBKH MOBEPXHOCTH K MOKPHITHIO.
XapakTepucTUKa TEXHOIOTUYECKOTO MPOIecca HAHECEHUSI METAILITUYECKUX,
XUMHYECKUX, JJAKOKPACOYHBIX U TIOJTMMEPHBIX MIOKPBITHIHA.

ITIK-8.B.1

DIIeKTPO3IPPO3UOHHAS pa3MepHas o0paboTka.
DJeKTpoXUMHUYECcKas pasMepHas 00paboTKa.
VYnbTpasBykoBas abpa3uBHas pasMepHasi 00padoTKa.
JlydeBbie MeTO/IbI 00Pa0OTKH.

[IK-10.¥.1




KoMOuHHpOBaHHBIE METO/IbI Pa3MEPHOM 00pabOTKH.

10

Tepmuueckast 00paboTKa cTaiy.

[IpeBpamennuss B cTaJM TpH  PABHOBECHOM HarpeBe M OXJIKACHUH.
MapTteHcuTHOE TIpeBpalieHue.

OCHOBHBIC BHIBI TEPMHUIECKON 00pabOTKH CTaIH.

XUMUKO-TepMHUecKas o0padoTka.

Jduddy3nonHOE HACBIIIEHUE CIUIABOB YTIEPOAOM U a30TOM.

Jnddy3noHHOE HACHIIIEHHE CIUIABOB METAIUIAMH M HEMETalIaMU.

JlazepHas TepMudecKas 1 XUMHUKO-TepMHUUEcKas 00padoTKa.

[1K-10.B.1

11

®aKTOophbl, ONpEETAIONINE TPOIOJKUTEIBHOCTh 3aTBEPICBaHUS OTIMBOK.
BrnustaEE CKOPOCTH KPHUCTAIUTH3AINHN Ha CTPYKTYPY M CBOMCTBA METaJIOB U
CILIABOB.

JInTelinble CBOMCTBA CIIJIAaBOB.

JKuakorekydecTs CILUIaBOB U (haKTOPBI, BIUSIONIUE HA HEe.

Vcanka cIiaBoB.

JIMkBauu ¥ ra3el B INTEHHEIX CIIaBax.

[K-12.3.1

12

XapakTepuCTHKa CHJI, JEHCTBYIONINX HA HHCTPYMEHT IIPH PE3aHHH.
KonmuecTBeHHAs OIIEHKA CHIT pe3aHusL.

MomHocTs, 3aTpaunBaeMasi Ha pe3aHue.

Pexxumbl pe3aHus.

(DaKTOpBI, BINAIOINNEC HA UX HA3HAYCHUC.

Mertoanka Ha3HAYCHUS PEKUMOB PE3aHHUSI.

OrnpezaeneHue NapamMeTpoB ONTUMAIBHOTO PEKUMa PE3aHUL.
Mertannopexyliiye CTaHKH.

[IK-12.¥.1

13

TexHOIOrn4ecKre 0COOCHHOCTH KOBKH M IITAMITIOBKH BBICOKOJICTHPOBAHHBIX U
TPYJIHOJAC(POPMHUPYEMBIX METAIIIOB U CILJIABOB.

BbIcOKOIHEPTreTHUECKHE UMITYJILCHBIC METO/IbI IIITAMITOBKH.

JlucToBasi MITAMIOBKA: pa3jeiuTeNbHbIC U (HOPMOOOPA3YIOIINE ONEPAIHH.
O06opynoBaHKe U UHCTPYMEHT IS TUCTOBOM IITAMITOBKH.

[IK-12.¥.2

Bomnpocs! (3agaun) muis 3adera / nudd. 3aueta npeacTaBieHsl B Tadbauie 16.

Tabmuna 16 — Borpocs! (3agaun) myist 3adeta / mudd. 3auerta

Ne mi/m [Tepeuens BompocoB (3aa4) ams 3auera / qudd. 3auera

Kon
WHIUKATOpa

Y4eOHBIM IJTAaHOM HE MPETyCMOTPEHO

[lepeyenp TeMm Ui KypCOBOTO TPOEKTUPOBAHUS/BBIIOJHEHUS KypCOBOH paboThI
MpeACTaBIeHBI B Tabmwuie 17.
Tabnuna 17 — [lepeyeHs TeM ISt KypCOBOTO IPOEKTUPOBAHUS/BBIOIHEHHS KYPCOBOW pabOTHI

Ne /i [TpumMepHBIi IepedeHb TeM ISl KyPCOBOTO MPOSKTHPOBAHMS/BBITIOIHEHUS KYPCOBOM
paboThI

1 [IpoexTrpoBaHe TEXHOIOTMUYECKON OMEpai XOJIOIHOM ILITAMIOBKHU (BapUaHThI)

2 [TpoekTrpoBaHME TEXHOIOTHUECKOH onepanuu 00paboTKU pe3aHueM (BapuaHThI)

3 [TpoexkTrpoBaHHE TEXHOIOTMUECKOM Ollepalvy MEKTPOXUMHUYECKON 00paboTKH
(BapuaHTHI)

4 [TpoekTrpoBaHHE TEXHOJIOTUIECKON OTepaIuy AINEKTPOPU3HIECKON 00padboTKH
(BapuaHTHI)

BOHpOCBI JUUIA HpOBeI[CHI/ISI HpOMe)KyTO‘{HOI\/'I arrecragunm B BHIC TeCTI/IPOBaHI/DI
MpeACTaBICHBI B Ta0Onwuie 18.




Tabnuna 18 — [IpumMepHbIil nepeyeHb BONPOCOB JUISl TECTOB

Kon

Ne n/mt [TpuMepHBIii epedyeHb BONIPOCOB Il TECTOB
MHAMKATOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AMCHUILIMHE OOYYarOIIMXCS 3a04HON (opmbl
00ydYeHHsI, IpeICTaBICHBI B Ta0mie 19.

Tabnuua 19 — [lepeyeHb KOHTPOJIBHBIX padOT

Ne /i [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  MaTepuaibl,  ONpPEICNAIOLIME  MPOLEAYPbl  OLECHUBAHUSA
MHAMKATOPOB, XapaKTepHU3YIOIIMUX AJTamnbl (OPMHUPOBAHUS KOMIIETEHIMH, COJEp)KaTcs B
JOKAJIBHBIX HOPMAaTUBHBIX akTax [YAII, persiaMeHTUpyOIMX TMOPSIIOK U MpOUERypy
IIPOBEJICHUS TEKYILEro KOHTPOJIS yCIEBAEMOCTH U MPOMEXKYTOYHON aTTeCTalluu O0yyaroluxcs
I'VAIL

11. Meroauueckue ykazaHus Juisg 00y4aromuXxcs 0 OCBOCHUIO JUCIUTUINHBI

Llenb0 AUCHUIIUHBL SIBJIAETCS — MOJyYEHHE CTYACHTAaMH HEOOXOAMUMBIX 3HAaHUH, YMEHUHN
¥ HaBBIKOB B 00JAacTW CO3MaHUS TMOJJCPKHUBAIONICH 00pa30BaTENbHONW CpEAbl MPEnoIaBaHHs
MH)XEHEPHBIX AucIUIUIMH. OOyyaromuMmcsi NpeAOoCTaBIsAeTCsl BO3MOXKHOCTb  pa3BUTh U
IPOJIEMOHCTPUPOBATh HABBIKM B  0O0JACTH, CBA3aHHOM C TOJYYCHHEM CTyACHTaMH
TEOPETUYECKMX 3HAHUM M MPaKTHYECKUX HABBIKOB I10 MAaTEepUAOBEICHHMIO, MaTepuaau,
NPUMEHSIEMBIM B KOHCTPYKIHUSAX YCTPOMCTB, METOAAM U CPEACTBaM KOHTPOJSI M MCCIIEOBAHUS
UX XapaKTEPUCTHUK.

11.1. Metoauueckre ykazaHus s OOyYarOIMXCS 10 OCBOCHHIO JIEKIIHOHHOIO
MaTepuana.

OcHOBHOE Ha3HAY€HME JIEKIIMOHHOTO MaTepHaja — JIOTMYECKH CTPOIHOE, CHCTEMHOE,
riyOoOKoe W SICHOE H3JIOKEHHe y4eOHOro Martepuana. Ha3zHaueHWe COBPEMEHHOW JEKIIMH B
paMKax JUCIMIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMAILMIO MO TeME, a B OCBOCHHUH
(GyHIAMEHTAIBHBIX TPOOJeM IUCIMIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIINX
JOCTH)KEHUI HaydHOM MbICIH. B yueGHOM mpoliecce JeKIUs BBIIOIHIET METOI0JIOTHYECKYIO,
OpPTraHU3aIMOHHYI0 W WHPOPMANMOHHYIO (YHKINHU. JISKIIUsS pacKphIBaeT MOHITUHHBIN ammmapar
KOHKPETHOW 001acTH 3HaHHUsA, €€ MpoOJeMBbl, JAaeT LEeNbHOE IMPEACTaBICHHE O TUCIMIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTHMHU JIACITUTUTHHAMH.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YYaIONMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIyYe€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX OINpeNeNsieTcs LIeJIeBON YCTaHOBKOH K Ka)kKJJOW KOHKPETHOM TeMe;

—  TIOJIyYeHHE OTbITa TBOPUECKOH pabOThI COBMECTHO C MPETIOIaBaTeleM;

— pasBuTHEe TOPOPECCHOHATBHO-IENOBBIX  KAayecTB, JIIOOBM K TpeAMETy |
CaMOCTOSITEIbHOTO TBOPUYECKOTO MBIIIIJICHHUSI.

— TOsIBJIEHHE HEOOXOMMOT0 HHTEpeca, HEOOXOIUMOTO ISl CAMOCTOSATEILHON PabOTHI;

— T[IOJIyY€HHE 3HAHUH O COBPEMEHHOM YPOBHE Da3BUTHUS HAyKHM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHsI Ha OJFDKaiIINe ro/br;

— Hay4YUThCSI METOJIUYECKH 0OpadaThiBaTh MaTepuan (BBIICIATH TJIABHBIC MBICIH MU
MOJIOKECHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, TIIOBTOPSITH WX B  Pa3IMYHBIX
bopmyIHpoBKax);

— TOJIy4YeHHE TOYHOTO IIOHMMAaHUs BCeX HEOOXOIMMbIX TEPMHUHOB U TIOHSATHI.

JIeKUMOHHBI MaTepHall MOXET COINpPOBOXKIATHCA JEMOHCTPAllMEW  ClIailIoB U
UCTIOJIb30BaHUEM Pa3AaTOYHOTrO.




CTpyKTypa npeaocTaBieHus JeKIHOHHOr0 MaTepuana:
- TeMaTHUYECKHE JIKIUH 110 pa3zieraM Kypca;

- IEMOHCTpALHUs CJIANI0B;
- KOHTPOJIbHBIE BOIIPOCHI K pa3zenaM Kypcea.

Jlex1MOHHBIE MaTepHalbl UMEIOTCS B M3IaHHOM BHJIE, B BUJE AJIEKTPOHHBIX PECYPCOB
ounbnuorexu ['YAIL

11.2. Metoauyeckue ykKa3zaHus IS OOYYarOIIMXCS TIO BBIMOJHEHUIO JIA0OPATOPHBIX
paboT (eciu npedycmompero yueOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

B xone BbimonHeHus J1abopaTOpHBIX paboOT oOywarouuiicss OOJKeH YriayOouTh U
3aKpeNUTh 3HAHUS, MPAKTUYECKUE HABBIKU, OBIAJAECTh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAIM(UKAIMOHHOW XapaKTEPHCTUKON 00ydaromerocs.
Breimonnenune nabopaTtopHbIX paboOT COCTOUT M3 IKCHEPUMEHTATbHO-TIPAKTHUECKOH, pPacueTHO-
AHAIIMTUYECKOM YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

Boinonnenue m1abopaTopHbIX pabOT 0OyYarOIIUMCS SIBISIETCS HEOTHEMIIEMOH YacThIO
U3yYeHUs] JTUCIMIUIMHBI, OINpENeIsieMOil y4eOHBIM IUIAaHOM, W OTHOCHUTCS K CpEJICTBaM,
00eCreynBaroIuM pelIeHUe CIeIyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— npuoOpeTeHHe HABBIKOB HCCIEAOBAHUSA IMPOLECCOB, SBIEHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JIaHHOM JUCIUILINHBL,

— 3aKperuleHHe, pa3BUTHE U JeTalu3allus TeOPETUUECKUX 3HAHUM, TOTyUYEeHHBIX Ha
JEKIUSX;

— TONy4YeHUe HOBOU MH(OPMALINU N0 U3YYaeMOU TUCIUTUINHE;

— TpuoOpeTeHHe  HABBIKOB  CAMOCTOSITENbHOW  paboTel ¢ 1abopaTopHBIM
000pyI0BaHHEM M PUOOPAMH.

3aganue 1 TpeOOBaHUS K IIPOBEACHUIO JJA00PATOPHBIX padoT
JlaGoparopHble paOOTHI  BBHIMOJHSIOTCA B JIA0OpATOPUH  MaTEPUAIOBEIACHHS Ha

71a00paTOPHBIX YCTAHOBKAX C 3aIlOJIHEHHEM IPOTOKOJIA H3MEPEHHH.

CtpykTypa ¥ hopMa OTYETA O JIa0OPaTOPHOI paboTe

Otder 1o y1abopaTopHO paboTe BKIIIOYAET OO0sI3aTENIbHBIC MYHKTHI, TIPEJCTABICHHEIC B
METOJINYCCKUX YKA3aHHSIX.

TpeboBanus Kk 0(hOPMICHUIO OTYETA O JA00PATOPHOU pPaboTe

TpeGoBanust K 0QOPMIICHUIO OTYETA MPEICTABICHBI B METOIMICCKUX YKA3aHUIX

Meroandeckue yKazaHus W37aHbl B BUJIE JICKTPOHHBIX pecypcoB oubdmmotexu ['Y ATl

11.3. Meroauueckue yKazaHHs JUISI OOYYAIONUXCSA IO TPOXOXKICHUIO KypCOBOTO
MIPOEKTUPOBAHHUS/BBITIOJIHEHUSI KYPCOBOU pPaOOTHI (eciu npedycmMompeno yueOHbIM NIAHOM NO
OaHHOU Jucyuniune)

KypcoBoii mpoekT/ pabota mpoBOIUTCS C LEIbI0 (POPMHUPOBAHUS Y O0YUAIOIIUXCS OIBITA
KOMILIEKCHOT'O PEIICHUs] KOHKPETHBIX 33124 MPo()ecCHOHAIBHON A TETbHOCTH.

KypcoBoii mpoekTt/ paboTa 1mo3BosisieT 00yJaronemMycs:

- TpUOOpeCTH  HABBIKM  pEIICHHS  KOHKPETHBIX  33Ja4  TEXHOJOTHYECKOTO
MPOCKTHUPOBAHUS;

- 3aKpENUTh TEOPETUIECKHE OCHOBBI IUCIUILINHEI, ITOJyUYeHHBIE B JIEKIIHOHHOM KypCe.

CTpyKTypa MOsICHUTENIbHOM 3aMICKU KYPCOBOTO MPOEKTa/ pabOTHI

CTpykTypa MOsSICHUTEIBHOM 3aIMCKH KYPCOBOTO IMPOEKTA MPEICTABICHA B METOINIECKHX
YKa3aHUSIX K BBIIOJHCHHUIO KYypPCOBOTO IMPOEKTa B BUIC AJIEKTPOHHOIO pecypca OHOIMOTEKH
['YAIL

TpebGoBanust kK 0POPMIICHHIO MOSICHUTEILHOW 3aTMCKH KYPCOBOTO IPOCKTa/ PabOTHI




TpeGoBanust & O(OpPMIICHHIO TIOSCHUTEIHHOM 3alMCKH  KYypCOBOTO  IPOEKTa
NpCACTAaBJICHBI B MCTOOAUUYCCKHX YKa3aHHAX K BBIIOJHCHHUIO KYpPCOBOI'O IIPOCKTAa B BHIC
ANIEKTPOHHOTO pecypca oudmmoteku 'Y Al

11.4. Meroauyeckue yKa3aHus sl OOYYaIONIUXCs TI0 TPOXOKACHUIO CAMOCTOSTSILHON
paboThI

B Xoj¢ BBINIOJHEHUS CaMOCTOSATEIBHONW pa0O0ThI, O0YUYAIONIUICS BBIMOJHACT PadOTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE IMPETOJaBaTelis, HO 0€3 ero HernocpeACTBEHHOTO
y4acTHs.

s oOyyarommxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHs, CaMOCTOSTEIbHAsT padoTa MOXKET
BKJIIOYATh B Ce0sI KOHTPOJIBHYIO PadoTy.

B mporiecce BBIOTHEHUS CaMOCTOSATEIBHON padoThI, y oOydaromierocss GpopMupyercs
1enecoo0pa3Hoe IIAHUPOBaHKE PaboYero BPEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHMHM M CHUCTEMATHU3AIMH MPUOOpPETACMBIX 3HAHUN, 00ECIIEYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TEpPHOJ OOYdYCHHUsS, IOMOTraeT IIOJyYUTh HABBIKH IOBBIIICHHS
po(hecCHOHAILHOTO YPOBHSI.

MeToauyecKUMH  MaTepuajaMH,  HAlpaBISIONIMMH  CaMOCTOSITEIIBHYIO  paboTy
00y4JarOIIUXCs SIBISIOTCS Y4eOHO-METOAMYECKUN MaTepUal MO TUCIUTUINHE;

11.5. MeTtoauueckue yka3aHusl JUIsi OOyYaroIIMXCS IO MPOXOXKIACHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEayCMaTpPUBAE€T KOHTPOJb KadeCcTBA 3HAHMM
00y4JaroIuXxCcsi, OCYIIECTBIIEMOr0 B TEUEHUE CEMECTpa C IENbI0 OICHUBAHUS XO0Jla OCBOCHUS
JIACIUILINHEIL.

[Ipn mpoBeneHUM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH HCIHOIB3YIOTCS KOHTPOIBHBIC
TECTOBBIC BOIPOCHI, MTPEJICTABICHHBIC B METOAMUYSCKUAX YKA3aHHUIX TI0 TMPOXOXKICHUIO TEKYIIETO
KOHTPOJISI yCIIeBaeMOCTH. Pe3ynbpTaThl TEKYIIETO KOHTPOJS OICHUBAIOTCS U YUUTBIBAIOTCS MPU
MIPOBEJICHUH ITPOMEKYTOTHOH aTTeCTaIUH.

11.6. MeToauveckue yKazaHUs JJIsl OOYYAIOIIUXCS MO MPOXOXKICHUIO TPOMEKYTOUHOM
aTTecTaluu.

[IpomexxyTouHast  aTTecTamusi  OOy4alolIUXCs  MPEAYyCMAaTPUBAET  OlLICHUBAHUE
MIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3YJIbTAaTOB 00YUEHUS M0 TUCIUIUINHE BKIIIOYAET B ce0s
Ok3aMeH. OK3aMeH IpPOBOJUTCS B TMEPUOJ 3K3aMEHAIlMOHHOM CECCUM U 3aBEpILIACTCS
aTTeCTAllMOHHON OIICHKOU «OTJIIMYHOY, «XOPOILIOY, «yAOBJIETBOPUTEIHHO,
«HEYJIOBJIETBOPUTEIHLHOY.



Jluct BHeceHus: U3MEHEHUH B pabovyIo MPOrpaMMy AUCHUTLIMHBI

Jlata BHECEeHMS
W3MEHEHHUH U
JOIIOJIHEHHUIA.

Tloxmmcek BHECIIIETO
W3MCHEHHUS

ConepxaHre U3MEHEHUH U IOTIOJTHEHUN

Jlata u Ne
MPOTOKOJIA
3acelaHus
kadenpol

Iommuce
3aB.

kadenpoit




