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IIporpamma nosbimeHns KBaaupuKaunu

Patouasi npodeccus
«aabBaHHK»

ABTOpBI NPOrpaMMbl:

Antponoa E.B. — naupektop Kojuteka KOCMHYECKOrO MAalIHHOCTPOCHHA M
TEXHOJIOTHHA.

Ksay C.C. — JIupeKTOp HHCTHTYTa JOMOJIHHTENBHOrO 00pa3oBaHus

Kanpanos A.O. — npenoaaeatens CrelHalbHbIX AHCUHIIHH

r. Koponés, 2024 r.



1.1. Hen» peanusanum NPOrpaMMBblL:

pas3psAaoB B 00J1aCTH HAHECEHHUS TaJIbBAaHUYECKHX HOKpBITI/Iﬁ B MAIlTMHOCTPOUTCIbHOM

1. XAPAKTEPUCTHUKA ITPOI'PAMMBbI

ITPOU3BOACTBC.

[IporpaMMa HampaBieHa Ha YIIIyOJEHHOE H3YYEHHE TEXHOJIOTMH pPadoT IIo
raJIbBAaHUYECKOMY ITOKPBITHIO HAPYKHBIX M BHYTPEHHUX ITOBEPXHOCTEH M3ICIHA U
JeTanell CIOKHOM KOH(Urypaluu ¢ TPYIHOJOCTYHHBIMU MJIi TOKPBITHS MECTaMH,
MPOBEpPKE KauecTBa MOMydeHHBIX u3aenuid. [IporpamMmma mpodeccnoHambHOTO MOIYJIsS

mpcarojaraCt IpPakKTUICCKOC OCMBICICHHUC €C pasacClIOB U TCM Ha IPAKTHYCCKHX

3aHATUAX U B Ipoliecce yueOHON U MPOU3BOACTBEHHON MPAKTUKH.

1.2. KomnereHuuun

HaleaBJIeHI/Iﬂ MNOAT0OTOBKH, KOMIICTCHIINH

[ToHMMAaTh CYITHOCTH M COLMANBHYIO 3HAYMMOCTh CBOCH OyayIiel mpodeccun,
HPOSIBIIATH K HEM yCTOWYMBBIN MHTEpPEC.

OpraHI/IBOBBIBaTb CO6CTB€HHYIO ACATCIIBHOCTDh, UCXOJAA U3 LIC/IIN 1 crmoco0oB ee
AOCTHIKCHUS, OITPCACIICHHBIX PYKOBOAUTCIICM.

AHanu3upoBaTh pabouyr0 CUTYaIUIO0, OCYILECTBIATh TEKYIIIMM U HTOTOBBIN
KOHTPOJIb, OLICHKY U KOPPEKIIHIO COOCTBEHHOM 1€ TETbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YJIbTAaThl CBOEH pabOTHI.

OcymiecTBiaTh MOUCK MHGOPMAIIIH, HEOOXO0TUMOH 17151 3(HPEKTUBHOTO
BBITIOJTHEHHSI TPOJECCUOHANBHBIX 3a/1a4.

Hcnonb3oBath HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
poeCCHOHAIBHON JESTEIHHOCTH.

Paborate B koMaHz€e, 3¢ (EeKTUBHO 00IIaThCs € KOJJIEraMU, PYKOBOJICTBOM,
KJIMEHTaMH.

Ocy1miecTBIATh IpoBeIeHUE paboT M0 raJIbBAHUYECKOMY MOKPBITHIO HAPYKHBIX
Y BHYTPEHHHUX MTOBEPXHOCTEHN U3ENNi U IeTalel CI0KHON KOHPUTYpalluu ¢
TPYIXHOAOCTYIIHBIMU JJIsl IOKPBITUS MECTaMU.

HpOBCp}ITB Ka4u€CTBO BBIITOJTHCHHBIX pa60T.

NOBBILICHHE KBaTU(UKAIMA pabounX




1.3. Ilnanupyembie pe3yabTaThbl 00y4eHUs

O06001eHHbIE TPYAOBBIE (QYHKIIMH TpynoBsie pyHKITUN
Ne n/m HaumeHnoBanue koMneTeHUnn HanmvenoBanue TpyaoBbIX (QyHKIUI
PasmepHoe xpomupoBaHue u
HUKenMpoBaHue 1o 8 - 10 kBasireTam
JeTanel MaluH U IpubopoB
1 Pa3zmepHoe xpomupoBaHue u
HUKEJIUPOBAHUE
PasmepHoe xpomupoBanue u
HUKenupoBanue 1o 8 - 10 kBanureram
3JIEKTpOpaguoannaparypsl U arperaToB
lNanpBanomIIaCTHYECKOE [anpBaHOMIACTHYECKOE U3TOTOBJICHUE
2 W3TOTOBJIEHUE CIIOKHBIX CJIOKHBIX JI€Talei JIsl AIEKTPOBAKYYMHBIX
neTaneu pruOOPOB U AIIMA3HOTO UHCTPYMEHTA.
HapammBanue MeTHBIX U HUKEJIEBBIX
HNOKPBITHI ONPEAEIIEHHON TOJIIUHBI
3 Hanecenue mokpeiTuii
CepHOKHCIIOTHOE U XPOMOKHCIIOTHOE
OKCHUJIMPOBaHUE

1.4 Kareropusi 00y4aommuxcs

JIuna, umeromme pabouyro npodeccHro WM JAOHKHOCTb CIYXKallero, Juia

UMEIoIINe cpeiHee MpodeCcCHOHANTBHOE UIIH BhICIIEe 00pa30BaHHUeE.

1.5. TpeOoBanusi K 00y4arOIMMCS

K OCBOEHUIO npodecCuoHATbHOMN MIPOTrPaMMBbl npoeccuoHanbHO
MEPETNoArOTOBKH JTOMYCKAIOTCA JIUIA, UMEIOIIHNE CpeiHee mpodeccuoHanbHoe U (MIn)
BBICIIIEE 00pa3oBaHuE, MO0 MoTyyarone 00pa3oBaHue M0 JAHHOMY YPOBHIO.

1.6. ®opma o0yueHust

dopma o00yueHHs: OYHAsA, C BO3MOXXHOCTHIO NPUMEHEHHEM IU(POBBIX M
JTVMCTAHIUOHHBIX TEXHOJIOTUH.

1.7. Cpok ocBOE€HUS IPOTPAMMBI, PE:KUM 3aHATHIL:

Cpoxu ocBoeHust nporpammbl: 144 akageMudeckux yaca.

PeskuMm 3aHATHI: B COOTBETCTBUU C PACHIUCAHUEM 3aHSTUHN.



2. CTPYKTYPA TIPOT'PAMMBI

Ne DJIeMeHT Koa-Bo Ipum.
qacoB
1 AyIuTOpHBIEC Yachl 98
2 CamocrosTenpHas paboTa 36
3 | Koncynpranuun 4
3 | KBanudukamoHHbIi 9K3aMeH 8
HUTOI'O 144
3. COAEPKAHUE ITPOI'PAMMUBI
3.1. Y4eOHblii (TeMaTHYeCKHid) IJIAH
Koi-Bo yacoB 00y4eHus
Ne n/n Y4eOHble IMCUUILIUHBI, MOTYJIH, ®opma
) NpaKTHYeCKHe 3aHATUS aTTeCcTaluu
AVIHTODHBLC CamocrosrenpHas
yAHTOop yueOHas
qachbl
Harpyska
1 | Obwenpogheccuonanvuvie oucyununst 10 22 -
1.1. TexHnueckue n3MepeHus 2 6 -
1.2. TexHuueckoe yepueHue 4 8 -
13 OCHOBBI OpTraHU3aIUH TPOU3BOICTBA H 9 4
e oruiaTta Tpy/Ja Ha IpeIlpUsITHU
14 Oxpana TpyJia Ha MaIIMHOCTPOUTEITLHOM 9 4
o NPEAIPUATUI
2 | IpodeccuoHanbHBIIH MUK 88 -
2.1. Ilpogpeccuonanvrvie modynu 12 14 -
OO0111e, TEOPETUUECKHE BOIPOCHI B 001aCTH ..
2.1.1. o P P . 4 6 3auér
HAHECEHUS TAIbBAHUYECKUX MMOKPBITHI
CrnenanbpHBIC BOMTPOCH! B 00J1aCTH HAHECEHUS
rajJbBaHMYECKUX TOKPBITHI:
CamocTosTenbHOE IPUTOTOBIICHUE
3JIEKTPOJIMTOB U pacTBOpoB. Helrpanuzamus
2.1.2. U pereHeparis oTpadoTaHHBIX JICKTPOJIUTOB 8 8 3auér
U pacTBOPOB. PannoHanpHOe HCII0JIb30BaHHE
BMECTHMOCTH BaHH, YCTAaHOBIICHHE U
nojJiep>KaHue 3aJaHHBIX PEKUMOB UX
pabotel. Onpeenenre KauecTBa




raJlbBAaHUYECKON 00paboTKM JeTanel Ha
MIPOMEXKYTOYHBIX OTIEPAITUAX H TOTOBOM
MPOYKIIMH BHEITHUM OCMOTPOM,
HU3MEPHUTEIIBHBIM H KOHTPOJIbHBIM
WHCTPYMEHTAMH, MEXaHHYECKUMU U
XUMHYECKUMH criocodamu. ITognanaaka u
pEryJIMpOBKa BaHH. DMaTaIMPOBAHUE
3alIUTHOE U JICKOPATHBHOE JIeTaJICH cpeiHer
CII0KHOCTH..

Yueonaa npakmuka (npouzeoocmeennoe

2.3. obyuenue) 76 Hudd.3auér
Bcero: 98 36
Koncynbranun 2
KBanuduxauonnslii sx3amMex 8 DK3aMeH

UTOI'O

144

3.2. Conep:kanue NporpaMmbl

Omnpenensiercsa TpedoBanusamu IIpodeccuonanbHOro cTaHgapTa, YTBEPKIAEHHBIM
[Ipukazom MunucTepcTBOM Tpyna U couuanbHou 3auuTthl PO ot 17 Hos0ps 2020 .
Ne 796n "O6 yrBepxkaenun npodeccruoHanbHOrO crangapta "l'anpBaHuk (omepartop-

rajgbBaHHK)"

4. DOPMA ATTECTAIMHU U OHEHOYHBIE MATEPHUAJIbBI
Tekymuii KOHTPOJIb MPOBOJIUTCS NPENOAABATEIBCKUM COCTaBOM B IpOLECCE

MMPOBCACHUS IMPAKTHYCCKHUX SaHHTHfI, TCCTUPOBAHUSA, a TAKIKC IIPpU BbIIIOJHCHUUN

ClIymaTreiiiMyu MHIAWBUAYAJIbHBIX SaHaHHﬁ. I[J'DI TEKYHICIO KOHTPOJISI CO3AaHbI (1)0H):[BI

ornleHouHbIX cpencts  (POC),

KOHTPOJIbHO-U3MCPUTCIIBHBIC MAaTCpHaJibl, IIPCAHA3HAYCHHLIC

COOTBETCTBUS (WM

HECOOTBETCTBUS)

HMHAWBUYAJIbHBIX

I[OCTI/I)KGHI/Iﬁ OCHOBHBIM IIOKA3aTCJIsIM PC3YyJIbTATOB ITIOATOTOBKH.

KOTOPBLIC BKJIIOYAOT B celst neaaroru4cCKuc

JUISL  OTIPEACIICHHS
00pa3oBaTeIbHBIX

TOCTHKEHHS, OTIPEIETICHHBIX
[PYKOBOJUTEIIEM.

Pe3syabTaTsl
(mpodeccuoHaIbLHbIE Kpurtepun ouenkn ®opMbI U METOIBI
komnerennuu, [1K) Pe3yJIbTATOB OIIeHKH
[loHUMAaTh CYIIHOCTh U
COLIMAJIbHYIO 3HAUUMOCTh CBOCH [IposBisieT nHTEpEC K M30paHHOM [IpousBoacTBeHHAS
Oymymieit mpodeccuu, MPOABIATH K npoeccun IIPaKTUKA
HEell yCTOMYUBBIN HHTEpEC
Oprann3oBBIBaTh
I'pamoTHOCTH OTOOpa METOIOB
COOCTBEHHYIO JIESTELHOCTD,
BBITIOJTHEHUST 33/TaHUSI. IMpousBoacTBeHHAS
VCXOsI U3 LIEJIH U CIIOCO00B ee
I'pamMoTHOCTB aHanM3a NpaKkTUKa

HECTaHAAPTHBIX chyauMﬁ.

AHATM3UPOBATH PabodyIo

ConocTaBisaTh KOHKPETHBIE




CUTYAIINIO, OCYIIECTBIISATH TEKYIIUI pE3yIbTaThl NESTEIHHOCTH C

1 HTOTOBBIA KOHTPOJIb, ONCHKY H 3TaJIOHHBIMH.

KOPPEKIHIO COOCTBEHHOMN

esITeIbHOCTH, HECTH Tpoussoncraennas
OTBETCTBEHHOCTb 33 PE3YJIbTATHI TpaKTHKa
cBOCH paboTEHI.

OCyYIIECTBIATH TIONUCK I'pamoTHO OTOHMpaeT HEOOXOAUMYTO

nH(DOpPMAITIH, HEOOXOIUMOM IS nHpopmaruio st 3PPeKTHBHOTO [IpomsBoacTBeHHAS
A (EKTUBHOTO BBITOIHEHHS BBITIOJTHEHUS TIPO(eCcCHOHaTBHBIX NpaKkTHUKa
npodecCHOHANBHBIX 3aau. 3ajad.

cnons30BaTh

MHPOPMAMOHHO -  KOMMYHHKaIlHOHHBIE] Brnaneer cnoco6amu ot6opa [IpousBoacTBeHHAS
TEXHOJIOTHH B HE00X0IUMOH HH(POPMALIUH. NpaKkTHUKa
MpodecCHOHANTEHON ISATELHOCTH.

BEITOTHATH Cobnronaer

CAHUTAPHO-TCXHUYCCKUC HOPMBI U CaHUTAPHO-TCXHUYCCKUC HOPMBI U HpOI/I3BOI[CTBCHHa$I
TpeOOBaHUs OXPaHBI TPy/Ia Ha TpeOOBaHUs OXpaHBI TPYya Ha MPaKTHKa
pabouem mecTe. pabouem mecTe.

OLlCHKa 3HAHUM, YMEHUM W HAaBBIKOB IO PE3yJbTaTaM TEKYIIETO KOHTPOJIS
IIPOU3BOJUTCS B COOTBETCTBUM C YHUBEPCAIBHOM IIKAJIOM.

IlpouenT KauvecTBeHHasi OlleHKA MHANBUAYATbHBIX
pPe3yJabTaTHBHOCTH(NPABUJIbHBIX 00pa30BaTeIbHBIX JOCTHKEHUH
OTBETOB) 0as11 (0oTMETKA) BepOAJIbHbBII AHAJIOT
86 ~ 100 S) OTJIUYHO
76 + 85 4 XOPOIIO
91+ 75 3 YJIOBJIETBOPUTEIBHO
meHee 50 2 HE YJOBJIETBOPUTEIHHO

4.1. Atorosas arrecranus

ITo pe3ynbpraTam OOy4eHHUS MPOBOAUTCS KBaTU(UKAIMOHHBIA IK3aMEH, IEJbIO
KOTOPOTO SABJISIETCS] MPOBEPKAa OCBOEHHS OOydarommmucs Kypca. OlLieHKa KayecTBa
OCBOCHHSI TIPOrPaMMbI OCYIIECTBIISIETCS IO OCHOBHBIM pa3jiejiaM MporpamMmbl B popme
muddepeHnpoBaHHOTO 3a4eTa, B BUE MPAKTUIECKON pabOoTHI.

OOyuaromuMmcsi, YCHElIHO OCBOMBIIMM MTPOTrpaMMy M MPOIIEANIUM HTOTOBYIO
aTTECTallMIO, BBIJAETCA COOTBETCTBYIOLEE CBUAETENbCTBO. OOydarommmcs, He
MPOIIEIIINM KBaTM()UKAIIMOHHBIN JK3aMEH WJn MOJTYYHBIIUM Ha
HEYJOBJICTBOPUTEIILHYIO OLICHKY (HEe3au€T), a Takke OOydJaroluMCsi, OCBOHBIIHUM
4acTh MpOrpaMMbl U(WJTKM) OTYUCIICHHBIM B IIpoliecce 00yUeHMs, BbIJIAETCs CIIpaBKa 00
OOy4eHHH ¢ YyKa3aHWEeM KOJIMYECTBAa NPOCIYIIAHHBIX YacoB, Mepuoje OOy4YeHUs
u(unm) pe3yibTaTax UTOTOBOM aTTeCTALUH.



;\/@n OLIEHKA KPUTEPUU OLIEHKU 3AYETA
cTaBUTCs  oOydaromemycs,  KOTOpPBIH ~ BO  BpeMs
KBaJTM(UKAIIMOHHOTO 3K3aMEHa MTOKa3a:
e VYmMeHue CaMOCTOSITEJIBHOTO IPUTOTOBJICHUS
JNEKTPOJIUTOB W PACTBOPOB,  HCIOJIb30BAHUSA
raJlbBAaHMYECKOT0 000pYyI0BaHUS,
e VYMeHHE MNpPaBWIbHO M KAa4ECTBEHHO IPOU3BOIUTH
omepanuyd [0  HAaHECEHUID  TrajlbBaHMYECKHX
MIOKPBITH;
1 3a4TE€HO e yMeHHE BbIOUpaTh A(PEKTUBHBIE METOAUYECCKUC
OpUEeMbl, TEXHMYECKHe U  HH(OpPMALUOHHBIE
CpeAcTBa Ui JOCTWKCHHS IIeNiell MPOM3BOJCTBA U
pElIeHUs TOCTABIICHHBIX TIepe]] HUM 3a/1ay;
e VYmenue coOr0/1aTh TPEOOBAHUS OXPaHbl TPYIa
e VYMeHHS TIOHUMaTh MW  YUTaTh UYEPTCKU H
TEXHUYECKYIO JIOKYMEHTAIIHIO
e VYMeHHE TPaBWIbHO TNOAOUPATh MEPHUTENbHBIH
WHCTPYMEHT, OCHACTKY, 000pYOBaHHE.
CTaBUTCS OOydyaromiemycsi, HMEIOIIeMY CYIIEeCTBEHHbIC
poOesbl B 3HAHUM METOJIOB M METOAMK YTEHUS YepTeKei,
2 HE 3a4TEHO .
MIPOU3BOJICTBA OMNEpPAlMi MO0 HAHECEHHIO TaIbBAHMYECKUX
ITOKPBITUI

5. MATEPUAJIBHO-TEXHUYECKAA BA3A

Peanuzaumss mporpamMmbl  MOAYJdS — MPEANOJIaraeT  Hajdudhe:  y4eOHO-
MPOM3BOJCTBEHHON MEXAaHWYECKOM MACTEPCKOM, a TAKXKE CJIECApHOW MACTEPCKOU
(HaOopbl ~ MEXaHWU3UPOBAaHHBIX M  HEMEXAaHW3UPOBAHHBIX  HMHCTPYMEHTOB U
MPUCIIOCOOJICHHUI, 3aroTOBKM, HA0Op W3MEPUTENbHBIX HMHCTPYMEHTOB, Ha0op
CJIECAPHOTO MHCTPYMEHTA, BEPCTAKH.

Texnnueckue  cpeacrBa  o0yuyeHMSs: MYJbTUMEIUUHBIA  TTPOEKTOP;
WHTEpPAaKTUBHAs JIOCKA; WHTEPHET — pPECypc; MPOrpaMMHBIE CpPEACTBa OOy4YeHHS,
BHU€OMATEPUAITbI SJIEKTPOHHOTO KOHTEHTA.

Peanuzanus MPOrpaMMBbl MOy ISt MpeIoaraet 00s13aTENIbHYIO
MPOW3BOJICTBEHHYIO MTPAKTHUKY.

6. KAIPOBOE OBECIIEYEHUE PEAJIM3AIIUU ITPOT'PAMMBbI
[Iporpamma peanusyercsi TMeAarorudyecCKMMu paOOTHUKAMU W MacTepaMu

MPOU3BOACTBEHHOTO oOy4eHus, OTHOCSIIIUMHUCS K npogeccopcKo-
npenoaaBarenbckomy coctapy @I'BOY BO «TexHONOrnyeckuil YHHBEPCUTET» C
IIPUBJICYECHUEM BHEIIHUX CHELUAIHNCTOB, IPOLIEAIINX HEOOXOUMYIO

npo(hecCHOHANbHYIO MOATOTOBKY UM HMEIOLIMX MPaKTUYECKUM OMBIT OpraHu3alliu
oOyueHusi B paMKax JIOMOJHUTEILHOTO 00pa30BaHUS M MOBBIIICHUS KBaTH(UKALIUU.
I'pymmist CIylIaTeJled  KypUpYyIOT  BEAyIIHE cnenpanictel  MHCTUTYTa
nomnonHutenbHoro oopazoBanus ®I'BOY BO «TexHonornyeckuit yHUBEPCUTETY.
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