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1. Ilesnun, 3272494 ¥ NJIAHUPYEMbIe pe3yJIbTaTbl 00y4eHHs 10 JMCUUIIHHE

Heas ocBoenus pucuuiinHbl «OOOpyJOBaHUE U CPEIACTBA TEXHOJOTHMYECKOTO
OCHAIICHUS (PU3UKO-XUMUYIECKON 00pabOTKN»:

— JaTh CTyACHTaM 3HAHUS W BBIPA0OTaTh HABBIKM TI0 HCIIOJIH30BAHUIO
COBPEMEHHOTO OOOpYJOBaHHI0O W OCHACTKA B TEXHOJIOTHYECKUX MpOIEccax
00paboTKM BBICOKOI(PGHEKTUBHBIMA METOJaMH, OCHOBAHHBIMH Ha TPUMCHCHHH
KOHIIEHTPUPOBAHHBIX MTOTOKOB AHepruu (KIIJ);

— TOATOTOBUTH CTYICHTOB K JCSATEIBHOCTH B  COOTBETCTBHH  C
KBTU(PUKAIMOHHON XapaKTEepUCTUKON OakanaBpa Mo JaHHOMY HalpaBlIEHUIO, B TOM
quclie dbopmupoBaHue yMEHUM 1o BBITIOJIHEHHUIO HEO0OXOIUMBIX
YCOBEPIIIEHCTBOBAHUNA U Pa3zpabOTOK HOBBIX HAYKOEMKHX TEXHOJOTHUN M3rOTOBJICHUS
U30CITNMH.

OcHOBHBIE 3aJa4HM OCBOEHHUS JUCHUIUIMHBL «OOOpynoOBaHME U  CpEACTBa
TEXHOJIOTMYECKOT0 OCHALICHUS PU3UKO-XUMUYECKOU 00pabOTKI»:

® [0Ka3aThb MPUHUUIUAIBHBIE KOHCTPYKIIMM YCTAHOBOK W OCHACTKU JJIst
METO/IOB JEKTPOPUZUKOXUMHUYECKOH 00padoTku (DDPXO0);

® DACKpPbITh METOJIMKY W NPUHUUIBI BbIOOpa Kiacca M KOHKPETHOTO THUIIA
ycTaHoBOK 111 DDPXO;

® [I0Ka3aTh TEXHOJOTMYECKHE BO3MOXKHOCTH, OCOOEHHOCTH NPUMEHEHHS U
OTPaHUYEHMS B HCMOJB30BaHWH YCTaHOBOK it O®XO B menom M uX
OTJIEJBHBIX y3JI0B B YaCTHOCTH;

® pDacKphITh HAa3HAYEHHE W KOHCTPYKIMIO BCIIOMOTATEIbHBIX YCTPOMCTB
o0ecrneynBaNX HAAEXKHYI0 padOTy TEXHOJOTHMYECKOTO0 OOOpYAOBAHMS H
HEO0OXOMUMBIX IS pean3aiuu npoieccoB ¢ IDXO;

e cdopMupoBaTh 3HAHMUA, YMEHHS W HaBBIKM [  noadopa  WIU
KOHCTPYHPOBAHUS KaK THUIIOBOTO, TaK M HECTAHAAPTHOTO W IMPUHUMUIIMAIBHO
HOBBIX 000PYI0OBaHUs U OCHACTKU 11 00padoTku KIID.

B pesynbTaTe OCBOECHMSI NUCLUMIUIMHBI Y 00y4aromuxcs (HopMHUPYIOTCS
KOMITETEHIIMHY, YKa3aHHbIE B Tabnuiie 1.

Ta6numa 1. KomnereHuu u MHANKATOPHI TOCTUXKEHUST KOMITETCHITUN

Koa n HaumeHoBaHHne
NHaukaTopsbl 10CTHKEHUS KOMIIETEHIIUU

KOMIIeTeH NI
OIIK-9. Cnocoben MNOIIK-9.1. 3naer craHapTHbBIE TOAXOBI K
BHEZIPATH U OCBANBATH BHEPEHUIO U OCBOEHUIO HOBOT'O
HOBOC TEXHOJIOTMIECKOC | rexpomornueckoro 060py0BaHuUs
obopynoBaHue

HNOIIK-9.2. YMeeT npuMeHsTh CTaHIapTHBIE
MOIXO/Ibl K BHEIPEHUIO U OCBOCHHUIO HOBOE




TEXHOJIOTUYECKOE 000py10BaHKE
HOIIK-9.3. Bnageer ymeHneM BHEAPSTH U
OCBaMBaTh HOBOE TEXHOJOTHUECKOE
obopymoBaHHE

OIIK-12. Cnocoben
o0ecIieynBaTh
TEXHOJIOTHYHOCTD
W3IEIUN U MPOLIECCOB UX
M3TOTOBJICHUSI, YMETh
KOHTPOJIUPOBATh
coOroenne
TEXHOJOTHYECKOMN
TUCITUTUINHBI TIPU
W3TOTOBJICHUH U3CITUN
MaITMHOCTPOCHUS

HOIIK-12.1. 35aeT OCHOBHBIE METObI
o0ecTieueHUsT TEXHOJIOTHYHOCTH U3JEIHNA U
MIPOIIECCOB UX M3TOTOBIICHUS, KOHTPOJIS
COOJTIO/ICHUST TEXHOJIOTUYECKON JUCITUTUTHHBI
MIPY U3TOTOBJICHUY U3JIEITHI MAITMHOCTPOCHHUS
HNOIIK-12.2. YMeeT npuUMEHSTh CTaHJaPTHHIC
METO/1bl 00eCTIeUeHNsI TEXHOJIOTUYHOCTH
U3JIeTTU ¥ TPOIECCOB UX U3TOTOBJICHHUS,
KOHTPOJIsI COOJTIOJIEHUS TEXHOJIOTMUECKON
JTUCITUTIIMHBI TIPU U3TOTOBIICHUN U3ICTTUI
MaITuHOCTPOCHUS

HNOIIK-12.3. Baaaeer ymMeHueM 00eCrieunBaTh
TEXHOJIOTUYHOCTH U3JIEIHUMN U MPOIIECCOB UX
U3TOTOBJICHUSI, YMETh KOHTPOJIUPOBATh
COOJIIO/IEHNE TEXHOJIOTUYECKOMN JUCIIUIINHBI
MIPY U3TOTOBJICHUU U3/IEITUI MAIIMHOCTPOCHHUS

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucruminHa OTHOCUTCS K BApUATUBHOM YacTH OJioka 1 ydeOHOro miiaHa u
0asupyeTcs Ha 3HAHUAX, MTOTYYEHHBIX CTY/I€HTaMU MPU OCBOECHUU MPEIIECTBYIOIINX
IUCIMIUTUH: « TeXHOIOTHS MaIMHOCTPOCHUSD, « OCHOBBI TEOPUU PE3aHUsI, CTAHKH,
MHCTPYMEHT», « TeXHOIOTHYECKre OCHOBBI (PH3UKO-XUMUIECKOH 00pabOTKIY,
«MexaTpoHHKa, COBPEMEHHBIE TIPUBOBI YCTAHOBOK (DHU3UKO-XHUMHUECKON
00pabOTKM .
OcBoeHHME MaHHON AUCIMILIUHBI HEOOXOAMMO IJIsl W3YYCHHS JAUCIUTIINH
«KomrmekcHbie mporiecchl 00paboTku neraneid Mamuny, « COBpeMeHHbIe HCTOYHUKH
MUATAaHUSA JJI1  YCTAHOBOK  DJEKTPOPUZUKO-XUMUUYECKOW 00pabOTKM,
TEXHOJIOTMYECKUX MPOIECCOB O0padOTKM» W KaK MOJATOTOBKAa K MPEICTOAIICH
BBIMYCKHOM KBaJM(UKALMOHHON paboTe.

3. CTpyKTYypa M cofepKaHue U CHUTLTUHBI

«CAIIP



OOmas TPyI0eMKOCTh JHUCIUIUIMHBI COCTABJIICT 5 3a4CTHBIX CJWHUIL, YTO
cootBercTByeT 180 akamemudeckum dacam (u3 HuUX 90 4acoB — caMOCTOSITEIIbHAS

paboTa CTy/ICHTOB).

JlucuuniauHa 4YuTaeTcss Ha 4YeTBEPTOM Kypce oOydenuss B 6,7 ceMmecTpax.
dopma MPOMEKYTOUHOM aTrTecTauu — 3a4€T Ha 6-OM ceMecTpe, dK3aMeH Ha 7/

CEMCCTPC.

3.1.Buabl yueOHO# padoThl U TPYA0EMKOCTh

oOyueHus U B Ta0auIe 2 175 32049HOM POpMBI 00yUEHUSI.

CtpykTypa AUCIUIUIMHBI TIpeIcTaBieHa B Tabmuiie 1 Ay o9HoN (opMbI

Conepxxanue IUCHUTLIMHBI

npuioxeHuu 1 k pabodeil mporpamme.

[0 CpOKaM MW BHAaM pabOThl OTpPaXKEHbI B

Tabmuua 1. Ctpykrypa nucuuriinHbl «O00py0BaHUE U CPECTBA

TEXHOJIOTUYECKOr0 OCHAIIEHUS (PU3UKO-XUMHUYECKOW 00pabOTKM»
(Hanpasnenne moarorosku 15.03.01 "MammnHoctpoenue"
[Tpoduns: BeicokorddhekTruBHBIE TEXHOIOTUYECKUE TPOIIECCH K 000pYyI0BaHHE.

dopma oOydeHUsI: OUHAas)

Bun yaeOHo# paboTh Bcero yacos Cemectp Cemectp
Iecroii (6) | CenpMmoii (7)
OO61ast Tpy10€MKOCTh 216 (6 3.¢.) 72 144
AynuTOpHBIC 3aHATHS 108 36 72
(Bcero)
B Tom uncne
JIEKIIUU 54 36 18
[TpakTHUecKue 3aHATHS 54 0 54
JlabopaTopHbIe 3aHSATUS 0 0 0
CamMocTosTenbHas 108 36 72
paboTta
Pacuérno-rpaduyeckas na HET na
paboTta
Kypcogas pabota HET HET HET
Kypcosoii npoekr HET HET HET
Bun mpomexxyrounoun 3auéTr DK3aMeH
aTTeCTAINH

Tabnuna 2. Ctpykrypa nucuurinabl « O00pyI0BaHUE U CPEICTBA

TEXHOJIOTUYECKOTO OCHAICHUS (PU3UKO-XUMHUUIECKOU 00pabOTKI
dopma oOydeHHUS: 3a09HAs

Bun yuebHo# paboThl Bcero uacos Cemectp CemecTtp
Iecroii (6) | CenpMmoii (7)
OO611ast TPYJI0EMKOCTh 216 (6 3.¢.) 108 108




AyaUTOpHBIE 3aHATUSA 30 18 12
(Bcero)
B Tom uucie
JIEKIIAN 16 12 4
[TpakTH4ecKue 3aHATHS 14 6 8
JlaGopaTopHbIe 3aHITHS 0 0 0
CamocTosaTenbHas 186 90 96
paboTta
Pacuérno-rpaduyeckas na HET aa
paboTta
KypcoBas pabora HET HET HET
KypcoBoii npoexT HET HET HET
Bun mpomexxyTouHOU 3auét DK3aMeH
aTTeCTaIlH

3.2. TemaTuyeckuid JIAH U3yYeHUS TUCHMIIIMHBI

Temartnueckuid TJIaH JAUCIHUIUIMHBI pa3MElIEH B TpWIokeHMH 1 Kk paboueit
porpaMMme.

3.3. Conep:kaHue pa3iejoB IUCUUIIHHBI

Paznen 1 OcHOBHBbIE IOHATHS M OIIPeeJICHUsI Kypca

Tepmunbl, MoHATUS W onpeneneHus. Kinaccudukauys METOIOB M YCTaHOBOK
BBICOKOA((PEKTUBHBIX MPOIIECCOB 00paboTKN (BITO). Haznauenue
CHelMaIn3upoBaHHOr0 00opynoBaHusi U ocHacTku s DXO. TumoBbie cxembl
KOMITOHOBKH YCTaHOBOK M KOMIUICKCOB myst @XO

CTpykTypHas cxeMa yCTaHOBOK BbICOKOA()(DEKTUBHBIX MPOLECCOB 00PabOTKH.

Pazgesn 2. YcTaHOBKH /M IIa3MEHHOM 00pad0TKa MaTepHaJIOB

[lnazmennass o6pabotrka (I1O). J[locToMHCTBAa W HENOCTaTKU METOJA.
Texnonornueckue BO3MOXHOCTU. OONacTh NpPUMEHEHUS, AETald W MaTepHalbl.
Knaccudpukauus meromos I10: HammaBka, HamblUIEHHE, 3aKallka, pe3Ka, pe3aHHe C
miasMeHHbIM HarpeBoM.  CTpykTypa o00OpyJOBaHMs: IUIa3MOTPOH, HCTOYHUK
MUTaHMs, CUCTEMA ra30- U BOJOCHAOXKEHUs, cUCcTeMa BO30YKIIEHUS TyTH, MEXaHU3M
M0JIayu MPHUCAZAOYHOT0 Marepuaia, yCTpOUCTBa MPUBOJA JETAIM WIH MJIa3MOTpPOHA.
Knaccudukanus M pa3HOBUIHOCTH IIJIA3MOTPOHOB: DJJIEKTPOAYTOBBIE C JTyrou
OpsIMOTO M KOCBEHHOTO JEHCTBUSA, WHAYKIIMOHHBIC, 3JIEKTPOHHBIC, C BUXPEBOM
cTabuinzaiuei 1yru, cTaduan3alnei ra30BbIM CI0EM U CTEHKAMHU COILIa.

[Tpucapounsie marepuansl. Kiiaccudukanus u BUabl UCIIOJIHEHUS. Y CTpOCTBa
[0JIayu MPUCATOYHOTO Marepuaia: MOPOIIKOBbIE MUTATEINM U MEXaHU3Mbl MOJA4U
IIPOBOJIOKU; PACHBUIEHUE HEUTPAIbHOM MPOBOJOKA W MPOBOJOKU-AaHONA; BBOJ
HaIbUISIEMOr0 MOPOUIKOBOIO MaTepHala B IJIA3MEHHYIO CTPYIO B KaHaJe COIUIa, 3a
€ro cpe3oM, B CTOJO MJyroBoro paspsaa. TexHOJOrM4ecKass OCHACTKa IS
MIa3MEHHOW O00pabOTKH: OCHAcTKa Ui B3aUMHOTO TMEpPEMEIEHUsl JeTalu M
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MJIa3MOTPOHA: CIIeUUaIbHasl ¥ CHEHATU3UPOBAHHAS OCHACTKA, TOBOPOTHBIE CTOJIBI,
TOKapHbIE CTaHKW, poOOoThl M jAp. KoMmoHOBKa ydacTKOB MJisi IJIa3MEHHOM
0o0paOOTKU: TOMEIIEHUsI M TEXHOJOTHYECKOro O0OpyIOBaHUS, MOATOTOBKU
MOBEPXHOCTU HU3JIEJNI, BCIIOMOTaTeIbHOTO O0OPYIOBaHMS M XPaHEHUS MOPOIIKOB;
3aluTa OT BPEIHBIX M OMAacHbIX (akTOpoB. MoJenn yCTaHOBOK M MPOU3BOAUTEIH
obopynoBanusi ans [10. BoszneiicTBue W omacHele A 4ejoBeka (akTopsl Hpu
pabore Ha ycraHoBkax [1O. Krnaccuduxanus ¢(akropoB, AONYCTUMBIE HOPMBI.
Texnuka Oe3omacHoctu mpu pabore Ha ycraHoBkax [1O. CpexactBa obOecriedeHus
0€30MacHOCTH OIepaTopa M 3allUThl OKpY Karollel cpeapl Ha yctaHoBkax [10

Pa3nen 3. DiekTpo3po3noHHasi pasMepHas oopadorku (IIPO)

Uctopust pazsutusa merona. Kmaccudukamusi mporeccoB (MpoIIMBKa, pe3ka
MIPOBOJIOKOM,  ympouHenue). [loctomHctBa U Hepoctatku  mMeroga 230.
TexHonornyeckne BO3MOXHOCTH. (OO01acTh NPUMEHEHHs (IETald, MaTepHalibl).
DOneKkTpodpo3uoHHas pasmepHas obOpabotka (DDPO). CrpykrypHas cxema
oOopynoBanuss s DOPO: KOMNOHOBKa M OCOOEHHOCTHM KOHCTPYKLIMU CTaHKOB,
YHUBEpCaJIbHbIC, CIICIIMAIU3UPOBAHHBIC U CIICIIUANIbHBIE CTaHKU. Paboune »KuaKocTu
(PX) nna D0PO: tpeboBanusa k PXK, Bnusinue coctostaust PXK Ha TexHOMOrMUeckue
nokazatenu 220, usmeHenuss B PXK B mpouecce D3P0, Buabl PXK gns 99PO
Pa3JIMYHBIX MAaTEpPUAIOB

Cucrembl ounctkn u nonauun PXK. Koncerpykuum paboumx BaHH. bakw,
Hacochl, (GUIBTPHI, YyCTpoHcTBa A perynupoBanus pacxona PXX. KommiekroBanue
pabouux cranumii ourictku PXK. Mogenn u npousBoguTenu 0OOPYIOBaHUSA IS
29PO. ['enepatopsl  umnynbcoB (I'M)  2neKTpOIPO3UOHHBIX  CTAHKOB:
knaccudurkanua M.  «3aBucumblie» U «He3aBucumbie» ['H, mpeumyinectsa u
Henoctatku. «3asucumbie» ['U cxem RC, RLC, RCL, CL, LC u ap., KOHCTpYKIIUH H
MPUHLIUINATBHBIE CXEMBI. «HezaBucumbie» I'U: TuparpoHHBIE, JIaMIOBBIE,
KOMMYTAaTOpPHbIE, MAalllMHHbIe, mupokoananasonnsie (III'M), kKoHCTpyKuuu u
NPUHLIUNHAIBHBIE CXEMBI

Cuctemsl ympaBiaeHus tnporeccom IDPO: cucremsr YIIY, amantuBHBIE
CUCTEMBbI, UX BO3MOXHOCTH U oOjacTu npumeHeHus. Pazmenienue o0opyaoBaHus U
opranuzanus ydyactkoB DOPO: BcTpauBanue crankoB jiisi 9OPO B cyliecTByronume
TEXHOJIOTUYECKUE JIMHUM, BBIJICJICHUE CTAaHKOB B OTAEJIbHBIE y4acTKH. Mojenu
YCTAaHOBOK U Tpou3BoauTeliss ooopyaoanus 1 99P0O. Heobxoaumoe ocHalieHue
yuactkoB DOPO. Bo3zneiicTBue U omacHble NSl yenoBeka (akTopsl mpu padbore Ha
ycranoBkax JIDOPO. Knaccudukauus (axkTtopoB, AOMyCTUMbIE HOpMbI. TexHuKa
Oe3omacHocT Tpu  pabore Ha ycraHoBkax ODPO. CpencrBa obecrnieueHus
0€30I1aCHOCTH OllepaTopa M 3allUThl OKpYKarolien cpebl Ha ycranoBkax D9PO.

Pa3znen 4. JIazepHble yCTAHOBKH 1Jist 00pa00TKM MAaTepPHAJIOB

Jlazepnas o6pabotka. CymHOCTh mporecca. JIOCTOMHCTBA W HEIOCTAaTKU
merona. Jeranu wu wmarepuansl. Kraccupukanus u  0COOCHHOCTH YCTpPOMCTBa
Ja3epoB: KIacCHU(pHUKaAIUs JIa3epoB IO aKTHBHBIM CpefaM U croco0aM HaKaukH,
NPUHUMIMAIbHAS CXE€Ma YCTPOMCTBA TEXHOJOTMYECKOTO Jia3zepa, Ja3epbl C
HETIPEPHIBHBIM ~ M3JIYYCHHEM U  HUMITyJIbCHO-TIepuoanueckue. Kriaccudukamms
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MIPOMBIIIUICHHOTO JIa3€PHOTO OOOPYJOBAaHUS: TEXHOJOTHUYECKHUE JIa3ephl, JIa3epHbIE
KOMILJIEKChI, aBTOMATHYECKUE JIa3e€pPHBIC KOMIUJIEKCHI, THMOKHE MPOU3BOIACTBEHHBIC
CHUCTEMBbl - OCHOBHBICE KOHCTPYKTHUBHBIC 3JIEMEHTBHI, BTOPUYHOE TEXHOJIOTHYECKOE
oOopynoBanue u ocHacTka. (OCOOEHHOCTH MPOEKTHPOBAHHS TEXHOJIOTUYECKOM
OCHACTKH ISl PA3IMYHBIX IMPOLIECCOB JIa3epHOl 00pabOTKH, METObI Pa3BEPTKH H
CKaHMPOBAHUS JTy4a, KOMOMHUPOBAHHBIC CUCTEMBI TTOJAYH JIETATH U JTyda

[TogGbop  BTOpHYHOTO  OOOpPYAOBaHUS. OCHOBBI  TIOCTPOECHUSA
OPOU3BOJICTBEHHON JIMHUM C TOPUMEHEHHEM  JIA3€PHBIX  TEXHOJOTHUYECKUX
komruiekcoB  (JITK). Bwibop OCHOBHOro TEXHOJOTHUYECKOTO OOOpPY/IOBaHMS,
ONTUMAJILHOTO JUISl BBINIOJHEHUS TPOU3BOJACTBEHHOM 3amauu. (CorjacoBaHue
IPOU3BOIUTEILHOCTH O0OpPYIOBAaHUSI C TMPOU3BOACTBEHHOW JUHUEH, pa3MeElIeHHE
OCHOBHOT'O M BCIIOMOTaTeJIbHOTO 000pyAOBaHus, pa30ueHne Ha ydyacTku. [IpuHIume!
noctpoeHusi ACY nOpou3BOACTBEHHON JMHUM. Bo3neicTBME MW ONAacHBIE IS
yejoBeka (aktopel mpu paboTe Ha Ja3epHbIX ycTaHoBKax. Kraccudukarus
(dbakTOpOB, JOMYCTHUMbIE HOPMBI. TeXHHKa O€30MaCHOCTU MpU paboTe Ha JIa3epPHBIX
ycranoBkax u JITK. CpencrBa oOecrieueHuss 0€30MacHOCTH OINEpPaTOpa M 3aLIUThI
OKpYXalolllel Cpe/ibl Ha JIa3€PHbBIX YCTAaHOBKAX.

Paznen 5. DaekrpoHHo-iayueBasi 00padorka (IJ10)

JlocTOMHCTBA M HEJOCTAaTKUM METOoAAa. TEeXHOJOTMYECKHE BO3MOMXHOCTH.
O6nactb NOpUMEHEHMs, JETaldi W MaTepUabl. CymHocTs  mpoueccoB
B3aUMOJICUCTBUSL DJIEKTPOHHOTO Jyda C METAJUIOM: IPEBPAIICHUE KUHETUYECKOU
SHEPrUd CPOPMUPOBAHHOTO B BaKyyMe€ »JJEKTPOHHOTO TMy4Yka B TEIUJIOBYIO,
MPEUMYIECTBA W HEIOCTAaTKU JIJICKTPOHHO-IYYeBOM 0OpabOTKH; HMCIOJIb30BaHUE
AJIEKTPOHHOTO Jy4a B TEXHOJOTHYECKUX MpoIeccax: 3aKalika, MOAU(PHUIIMPOBAHHE
MOBEPXHOCTH, CBapKa, pe3Ka pas3MyHbIX MarepuanoB. Kiaccuduxaius MeTo0B.
CocTtaB 3HEPreTUYECKOro M 3JIEKTPOMEXAHWYECKOTO KOMIUIEKCa BJIEKTPOHHO-
JTy4eBbIX ycTaHOBOK (DJIY). DnexktponHble nymiku. Kinaccudukaius u ycTponucTBO.
biioku nmuTaHus ¥ yrpaBieHUS JTy4OM

CxeMbl SJEKTPOHHBIX TMYIIEK: NYIIKA HHU3KOTO, CPEAHEro M BBICOKOTO
HaMpsDKEHUS; MK C KOJIBIEBBIM KaTOJOM, paJuaibHbIE U aKCHAJIbHBIC MYIIKH.
Bakyymubie kamepnl. Knaccudukanus, pacder HEOOXOAMMBIX Tra0apUTHBIX
pasmepoB. ObecrnieueHue pabOThl YCTPONCTB W MPUCIOCOOJEHUM BHYTPU KaMEPHI.
Cuctempl  BakyymmpoBanus. Hacocel.  Knaccudukarus,  TeXHOJIOTHYECKHE
BO3MOKHOCTH

KomnonoBka komiuiekcoB st DJIO. Mojenu yCcTaHOBOK U MPOU3BOAUTENS
obopynoBanusi. Bo3nelicTBue m omacHbele Il yejoBeka ¢akTopsl mpu padboTe Ha
ycranoBkax JJIO. Knaccudukanuss ¢akTtopoB, AOMYCTUMBIE HOPMBL. TexHHMKa
O6ezonmacHocT Tipu pabore Ha ycraHoBkax OJIO. CpenctBa oOecrieueHus
0€30macHOCTH OTiepaTopa M 3alUThl OKpY’KaroIIe cpeapl Ha yecranoBkax JJI0.

Paznen 6. MeToabl 00pad0TKH OTBEPCTHIT MAJIOTO IMAMeTPA.

TexHomornyeckre BO3MOKHOCTH TEXHOJIOTUIM MOTy4YeHus: oTBepcTril. ObnacTh
OpPUMEHEHUS, JIeTadu U MaTepualibl. MeToabl U crocoObl MOJYyYEHUsS] OTBEPCTHM
mazoro auamerpa. O60opynoBaHHE U OCHACTKA ISl Pa3IU4HbIX CIIOCOO0B 00pabOTKU
OTBEPCTUM.



Pasnen 7. 'mapoadpa3uBHas 00padoTka.

CymHocTh ruapoadpasuBnoii o0padbotku (I'AO). JlocTomHCTBAa U HEJOCTATKU
Metona. TexHomornueckue Bo3MOxkHOCTH. OOMacTh MpUMEHEHUs, 00pabaThiBaeMble
netanu U Marepuaibl. CTpykTypa obopymoBanus. KommonoBka ygactkoB s [TAO:
MIOMEICHUSI I TEXHOJIOTMYECKOro OOOpyAOBaHMS, MOJATOTOBKM IOBEPXHOCTH
W3JIeNMi, BUIbl HWHCTPYMEHTOB M HX pacu€T, BHJBI M CBOWCTBa aOpa3MBHOIO
matepuana st ['AO, Mojenu ycTaHOBOK M MPOU3BOJIUTENN OOOPYIOBaHUS IS
['AQO., TexHMUeCcKHEe XapaKTEepPUCTUKHU, TpeOOBaHMs K oOCIykKuBaHuio. Bo3aeiicTBue
U OIacHble i 4esioBeka (akropsl npu padore Ha ycraHoBkax ['AO. Cpexactsa
oOecrieueHuss 0€30MacHOCTH oOllepaTopa MW 3alllUThl OKpYXKarolled cpeapl Ha
yctaHoBkax ['AO.

Pazgen 8. OOopyaoBanme i 3JIeKTPOXMMHYeCKass 00padoOTKH
MmartepuasioB (3X0)

DNeKTpoXuMHUecKass 00paboTka Kak Tmporiecc (POpPMOM3MEHEHUSI 3a CYET
AHOJIHOTO  pacTBOpeHusi MeTaia. JIOCTOMHCTBA M HEJOCTATKHM  METO[a.
Texnonornyeckue BO3MOXKHOCTH. OO0JIacTh NPUMEHEHUS, JETall W MaTepHUAJIbI.
Texnonornyeckue cxembl OXO: 00paboTKa HEMOABWXHBIMH DJIEKTPOJAMM,
00paboTKa MOJABWKHBIMU DJJIEKTPOJAAMU: NPOLIMBAHHUE, KOMUPOBAaHUE, TOYEHUE,
MPOTATMBaHUE, pa3pe3aHue, uuudoBanue; obnactb npumeHeHuss IXO: odOpaboTka
Pa3IMYHBIX JETAJICH U MAaTEPUAJIOB.

Tunosass cxema o6GopyaoBanus mia 2OXO, KOMIOHOBKAa OOOpYIOBAaHMUS:
BEepTUKANIbHBIE, TOpU30oHTaNbHbIe cTaHKU. WTT: TpeGoBanus, dIeKTpOMEXaHUUECKHE
u cratmdyeckue UTT. TokomoaBoasl: TpeOOBaHUS K TOKOIOABOAAM, IMOJBHKHBIC U
HEIOJIBM)KHBIE TOKOIIOIBOJIbI, PACYET TOKOIIOJABOIOB.

Onexktposutbl st DXO: oO0mas  xapakTepuUCTHKa, TpeOoBaHUS K
ANEKTPOJIUTAM, COCTaB M KOHLEHTpaUuu 3JIEKTPOJUTOB s OXO pa3nmnyHbIX
MarepuanoB. CUCTEMbI OAYM U OYUCTKU DJIEKTPOJIUTA: BAHHBI, HACOCHI, arperaThl
OuMCTKU. Mojenu yCTaHOBOK M MPOU3BOAUTENS 000opyaoBanus A X0

VYyactku n nexa musa 9XO: BCTpanBaHUE CTAHKOB B CYIIECTBYIOIIUE JIMHUU,
pa3MellleHUe €IMHUYHOTO CTaHKa B OTACIbHOM IMOMEUIEHUH, pa3MEIICHUE TPYIIbI
CTaHKOB B IOMeIeHNU. Bo3ielicTBre U OnacHbIe AJid YyenoBeka (hakTopbl Ipu padoTe
Ha ycraHoBkax OXO. Knaccudukauus ¢pakropoB, JOIMYCTUMbIE HOpPMBI. TexHUKa
O6e3zonmacHocT mpu pabore Ha ycraHoBkax OXO. CpeactBa obecriedeHUs
0€30MMacHOCTH OIlepaTopa M 3alIUThl OKPY>KaIoIIel cpebl Ha ycTaHoBKax DX

Paznen 9. Metoabl MoandpuKannyu NOBEPXHOCTHOIO CJI0S1 AeTaJleil MAIINH
YnpouHeHrEe NOBEPXHOCTEW HAHECEHUEM MMOKPBITUH KaK OTAEIbHAS KaTEroOpus
METO/I0B BBICOKO?(P(EeKTUBHBIX MporieccoB oOpadboTku. Kiaccudukanus moKpbITHA.
MeToapl TIOTydeHHs] YIPOUHSIOMMX MOKpbITHNA. Kiaccudukarus merono. O6mactb
MIPUMEHECHUS.
l'a3oTepMuueckoe HaHECEHUE MOKPBITUN. ['a30IMHAMUYECKOE HAHECEHHUE NOKPBITUI
U3 MapoB MaTepuanoB B Bakyyme. Crienuanu3upoBaHHOE 000pYA0BaHUE U OCHACTKA
JUIS BaKyyMHOM HMOHHO-TUIa3MEHHON 00paboTku. THIOBbIE HCTOYHUKH TMHTAHMUS,
UCIIApUTEIIN U OCHACTKA.
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Crnenuanu3upoBaHHoe  00OpyAOBaHME W OCHACTKa JUIsi  HaHECEHUs
M3HOCOCTOMKUX CBEPXTBEPABIX MOKPBITUI METOJOM 3JIEKTPOIPO3UOHHOTO CHUHTE3a
(020). CyuHoCcTh  37eKTpodpo3uoHHOrOo cuHTe3a (DDC) U3HOCOCTOMKHUX
CBEpPXTBEP/bIX MOKpBITHML. JlocTOMHCTBA U HemocTatku Metona DDC. YCTaHOBKH
st O9C. OO0oOmieHHasi CTPYKTypHasi cXeMma YCTaHOBOK, MEXaHU4YecKas |
anekTpudeckas dacte. OOecnedenue 3azopa. KommyTanuoHHbBIE yCTpoOMCTBa IS
O9C: BuOpaTOpbl U MHOTO3JIEKTPOJHbIE TOJOBKU. Kinaccudukaiusi BUOPaTOpoOB,
TpeOoBaHMs K BUOpaTOpaM, roJIOBKHM C paJuaibHBIM U aKCHAJIBHBIM PACHOI0KEHUEM
ANEKTPOAA, TOJOBKH CHEMAIBbHOIO HA3HAYEHUS.

Wctounuku texnosoruueckoro Ttoka (UTT) mus DOC. IlpuHnunuaibHbIC
cxembl. OOecrnieueHre CTa0UIBHOCTH TEXHOJIOTMUYECKUX MapaMeTpoB 3a CUET OJIOKOB
anekTpuueckoit cxembl UTT. Bo3aeiicTBue u onacHbie A yenoBeKa (paxTopbl mpH
pabotre Ha yctaHoBkax 2IOC. Knaccudukarus (HakTopoB, IOMYCTUMBIE HOPMBI.
Texnuka 6e3onacHocTy npu padore Ha ycrtaHoBkax DIC. CpenctBa obecreueHUs
0€30IacHOCTH OllepaTopa M 3allliThl OKpYKarollen cpepl Ha yeTaHoBkax DOC.
DNEKTPOUCKPOBOE JIETMPOBAHUE. ODIEKTPOXUMHUYECKOE OCAXICHHE METAJUIOB H
CILIaBOB

Paznen 10. Mogudukanus noBepXHOCTHOIO CJI0S1 AeTasiell 0e3 HAHEeCeHN s
MOKPBITHI
®du3nyeckre OCHOBBI YIIPOUHEHUS MOBEPXHOCTEN 0€3 HAaHECEHHSI TOKPBITUH.

Mukponayropoe okcuaupoBanue (MJIIO). CymHoCTh, HOCTOMHCTBA U
HeoCcTaTKu MeToaa. O0JacTh MPUMEHEHUs, JETAIU U MaTepuaibl. TeXHOIOrn4ecKue
BO3MOKHOCTH. Crneunanu3upoBaHHOe  OOOpYyAOBaHME M  OCHACTKa  JUIs
MukpoayroBoro okcuaupoBanus (MJZO). Hcrounuku TOKa, pabounMe BaHHBI,
TOKONOABOABI. CTpPyKTypa TEXHOJOTHMYECKUX YCTaHOBOK mia MJIO: wucTOYHMK
TEXHOJIOTUYECKOT0 TOKa, paboyasi BaHHA, TOKOMOJBObI, YCTPONCTBA YNPABIICHUS
IIPOLIECCOM, YCTPOMCTBA IS MOJA4YM, OXJIAKACHUSA U NIEPEMEIINBAHUS DIIEKTPOJIUTA,
npyrue ycrpoiictBa u npubopsl. UTT mnna MJO: knaccudukanms (KOHASHCATOPHOTO
U TpaHc(OpPMATOPHOIO  THIA), MPUHLMUIUAIbHBIE 3JIEKTPUUYECKHE  CXEMBI,
IpPEeUMYIIIECTBA M HEIOCTaTKH, d3JieMeHTHas 0aza. Paboume Bamnel mis MJIO.
Knaccudukanus, ycTpoiiCTBO C MPOKAYKOW AJIEKTPOJUTa Yepe3 pabouyio 30HY, 0e3
nmpokadyku. KOHCTpyKIuM CHCTEM TMOJAYyd, OXJIAXKICHHWS U IMEepPEeMELIMBAHUSA
JJIEKTPOJIUTA. Hacocsr u (GUIBTPHI. Cucrembl OXJIAKICHUS pu
BBICOKOPHEPIE€TUUECKUX PEXHUMaX YIPOUYHEHHUA. OJNEKTPOJUTHI i 00paboTKu
meronoM MJIO. Knaccudpukanuss mo MOKPBITHSIM Pa3aIudyHOro (yHKUHOHAIBHOTO
Ha3HaueHus. Meroael  pacuera  COCTaBa,  TEXHOJOTMHU  MPUTOTOBIICHMS,
UCIIOJIb30BaHUs U XPaHEHUS

Tokomogsoael mns MJIO. Marepuansl u  KoHCTpyKIus. OcoOeHHOCTH
UCIIOb30BaHusA. MeTonbl m3oisAuuu noBepxHocted npu MJIO. Marepuansl 1 ux
TEXHOJIOTMYECKHe BO3MOXKHOCTU. JlocTonHCcTBa M HegocTaTKu. CrocoObl KperyIeHHs
3aroTOBOK B TEXHOJIOTHYECKUX BaHHaX. OcoOeHHOCTH 00pabOTKH MapHBIX 3arOTOBOK
U HCTONb30BaHWs  (ambli-geTaniedl  (CHeHUaNbHBIX — AJIEKTPOI-WHCTPYMEHTOB).
Mopenn ycTaHOBOK W mpou3BoauTenu ooopynoBanus mist MIO. BosgeiictBue u
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omacHbIe JIJIs YenoBeka (pakTopsl mpu padbote Ha yctaHoBkax MJ[O. Kimaccudukamms
(akTOpOB, NOMYyCTUMbIE HOPMBI. TeXHHKa O€30MacHOCTH MpH padoTe HAa YCTaHOBKAax
MJIO. CpencrtBa obecrnieueHHsi 0€30MaCHOCTH OIEpaTopa U 3alUThl OKpYKArOIIEh
cpenbl Ha yctaHoBKax MJ1O.

YnpouyHeHne MOBEPXHOCTEH IeTajeil U peyIlIero nHCTpyMeHTa 1udpy3noHHBIM
JTUCKPETHBIM OKCHIUPOBAHUEM TTOBEPXHOCTEH.

Paznen 11. KomOuHUpOBaHHBIE METOABI 00PadOTKH

[lenecooOpa3HOCT, ~ KOMOMHUPOBAHUS  BBICOKOI(P(HEKTHUBHBIX  METOOB
o0paboTku. KoMOMHMpOBaHUE METOJIOB MEXy COOOM U C METOJIaMU MEXaHUYECKOM
00pabOTKH, TMOBEPXHOCTHOTO IUIACTUYECKOrO JehOpPMHUPOBAHUA U  JPYTUMH.
JloctouHcTBa M HepocTaTku KoMmOuHuMpoBaHusA. Knaccudukanus. dopmupoBaHue
MOCJIeIOBATEIbHBIX, napajiieTbHbIX u MOCJIeIOBATEIHLHO-TTApAIICIbHBIX
TEXHOJIOTUYECKHX TOCIIeI0BATEILHOCTEH

OcoOeHHOCTH TIPUMEHEHUS TPHUHIUIA KOHIEHTPAIMM OIeparuil  TpH
KOMOMHUPOBaHHON oO0paboTke. MojepHuzaius o0OpyIOBaHUS U OCHACTKHU JIJIst
KOMOMHHPOBAaHHOUN 00paOOTKHU.

O6opynoBanue npu KoMOuWHHMpoBaHMU MeTo0B BIIO mexay coboit u ¢
JIPYTMMH MeToJlaMHu (MeXaHuueckas oO0paboTka, miactTudeckoe AehopMUpPOBAHUE U
ap.)

OpraHuzaiusi y4acTKOB U BCTpaMBaHHME oOIlepanuid KOMOWHUPOBAHHOM
0o0paboTKM B TexXHOJOrM4Yeckuid rmporecc. OOecrieyeHUEe TOYHOCTH Pa3MEPOB
MOBEPXHOCTEHN NpU KOMOMHUPOBAHHOM 00paboTKe.

3.4. TeMaTHKA NPAKTHYECKUX 3aHATHI

Howmep u Tema nmpakTu4ecKkoro 3aHsITHs O6béM
qaCoOB

3andaruel - pazpaboTka TEXHOJOTUUYECKON ONepauy ¢ IPUMEHEHUEM 6

DOXO (r1a3MeHHas pe3ka)

3andartue 2 - pa3paboTKa TEXHOJIOTMYECKOH ONepaly ¢ IpUMEHEHUEM 6

ODXO (anexTpoIpo3uoHHAs 00pabOTKA - MPOIIKBKA)

3ansitue 3 — pa3paboTka ynpasistonei nporpammel s AITP 6

3ansTue 4 - pa3paboTKa TEXHOJOTUYECKON ONepaluy ¢ MPUMEHEHUEM 12

DDOXO (27eKTPOIPO3HOHHAS 00pabOTKa — BBIPE3HAs, IPOIIIMBHAS)

3usTHE 5 - pa3paboTKa TEXHOJOTUYECKOH Onepaluu ¢ TPUMEHEHUEM 6

20X0 (MIO)

3ansTue 6 - [IpakTuka - pazpaboTka TEXHOJIOTHUECKOU OTIEPAIHH 6

JIA3€PHOM PE3KU

3ansTue 7 - pa3paboTKa TEXHOJOTUYECKOMN Omepaluy ruapoadbpasuBHOi | 6

pE3KHU.

3ansTue 8 - pa3paboTKa TEXHOJOTUYECKUX ONepaliui 6

AJIIEKTPOIPO3UOHHOTO OTPE3AHUS U ANEKTPOIPOZUOHHOTO NUTHU(POBAHUS U

JOBOJKH.
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| UTOT'O

| 54

3.5. TemaTuka caMOCTOATEIbHOM pacuéTHOl rpaguyeckoii padoThl

O6o3HaueHue Bug o6paboTku Hazpanue neranu, marepuan
BapHUaHTa 3arOTOBKH
01-350 DneKTpoIpo3noHHOE 00BEMHOE KonupoBanue | Jcku3 meranmu 001
02-350 DIEKTPOIPO3MOHHOE BHIPE3aHHE Ocku3 aeranu 002
03-550 DJIEKTPOIPO3UOHHOE MPOIIMBAHUE Ockus geranu 003
04-350 DIEKTPOIPO3MOHHAS OTPE3Ka Ocku3 aeranu 004
05-550 DJIEKTPOIPO3MOHHOE U oBaHue oTBepcTHii | Dcku3 neranu 005
06-320 DnekTpodpo3noHHoe numdoBanue miockocrell Ickus neranmu 006
07-390 DIEKTPOIPO3UOHHOE NUIM(OBAHUE BAJIOB Ockus geranu 007
08-550 DIIEKTPOIPO3UNOHHOE MAPKUPOBAHUE Ockus peranu 008
(rpaBHpOBKa)
09-350 DIEKTPOIPO3UOHHOE HAape3aHHe Pe3bObI Ockus geranu 009
10-550 DNeKTPOIPO3nOHHOE (hpe3epoBaHme Ocku3 aeramu 010
11-550 DNEeKTPOIPO3UOHHAS pa3MepHasi 00padoTka Ockus peranm 011
JyTOU
12-550 DIIEKTPOIPO3UOHHOE HAHECEHUE Ockus peranu 012
TOJICTOCJIOMHOTO MOKPBITHUS
13-A.1-1An | [Ina3zmeHHas pe3ka Matpuna An, /{16
14- b.1-1Ct | JIa3epHas pe3ka Martpuua Cr, 18XHMIOA
15-T.1-1Ct | DaeKTpo3pO3HMOHHOE BbIpE3aHUE [Tpoknazaxka, Ct.10
16- JI.1-1An | 'mapoabpa3uBHas pe3ka Potop BHyTpenHuii, AMI'15
17- B.1-2Ct | DnekTpospo3noHHoe 00béMHOE KonupoBanue | CmeHHas dunbepa, 651,
18- 5.1-2Ct | Dnektpospo3uoHHoe 00bEMHOE kKonupoBanue | Matpuna Ct, ISXHMIOA
19- E.1-1CT | DAeKTpOIpO3HOHHOE CBEPIICHUE Martpuna [ICM, XBI'
20- E.1-2Ct | DnekTpo3po3uoHHOE BbIpe3aHue u goBojaka | Marpuna [ICM, XBI'
21- B.1-1Ct | DneKkTpoIpo3uOHHOE BbIpe3aHue CwmenHnas ¢uibepa, 651
22- A.1-2An | JlazepHas pe3ka Matpuna An, 116

3amaun caMOCTOSITENIbHOM paOOThI:
1. BBINOTHUTE YEPTEXK AETAN MO BBIAAHHOMY 3CKH3Y JECTaJU.

2. BpiOpaTh UCXOJHYIO 3arOTOBKY I M3TOTOBJICHUS JIETAI JIJIs YCIOBUM
€JIMHUYHOTO MMPOU3BOJICTRA.

3. Pazpaborarth TEXHOJIOTHYECKUH MapIIpyT W3TOTOBIEHUS JETall C
npuMeHeHueM mMeto10B DD XO.

4. Ins TexHoJiornueckor onepanuu ¢ npuMmeHeHueM JDXO mnpeacTtaBUTh
MPUHITUTTHATBHYIO cXeMy 00paOOTKH JIJIs 3aIaHHOTO BapUaHTA.

5. BeiOpate o000OpymoBaHWE TSI BBIIIOJIHEHHS 33JaHHOTO BapHaHTa
00paboTKH.

6. BwiOpaTh unm pa3paboTaTh WHCTPYMEHT MJIS BBIMOJHEHUS 3aJaHHOTO
BapuaHTa 00pabOTKH.

7. Paccuurtarh mapameTpbl peKMMOB O00paOOTKM [JIsi 3aJJaHHOTO BapUaHTa
00paboTKH.
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8. BpINOAHUTH ONEpalMOHHBIA 3CKU3 3aJaHHOM TEXHOJIOTMYECKOU
oInepaluu.

9. BBINOAHUTB pacy€T MPOU3BOAUTEIBHOCTH TEXHOJIOTMYECKOM OIeparuu.

10.  Omnpenenuth  TEXHOJOTMYECKHME  TOKa3aTeld  pa3pabOTaHHOU
TEXHOJIOTUYECKOW OIEPaLHH.

4. YueOHO-MeTOAUYECKOe M HHPOPMAIIMOHHOE O0ecreyeHmne

4.1. OcHoBHas JUTEpaTypa

1. HaykoeMkue TeXHOIOTHH MallIMHOCTPOUTEIILHOTO TTPOU3BOACTBA: DUNKO-
XUMHYECKHE METOIbI M TEXHOJOTHH: yueOHoe nocodue / HO.A.MopryHoB,
J[.B.ITanog, b.I1.Caymkun, C.b.Caymikun; noxa pea. b.I1.Caymkuna. — M.:
N3patensctBO «@opym», 2013. — 928 c.: un. — (Beiciiee oOpazoBanue)

4.2. JlomoJHUTEJbHAS JUTEPATYPA

1. Matanua A.A TexHOIOTHS MAaIIMHOCTPOCHMS: yueOHUK / A. A. MaranuH. — 2-
e m3A., ucnp.. — CII6. u ap.: Jlans. - 2008. - 512 c.

2. [Ipoiiecchl MexaHUYECKON U PUBUKO-XUMUYECKON 00pabOTKH B
IIPOU3BOJICTBE aBUAIMOHHBIX JABUTaTenel: Yueb. mocodue / A.I'. boitros, A.IL.
Kopones, A.C. HoBukos u np. - M.: U3n-so MI'TY um. H.O. baymana, 2007. —
584c., un.

3. CnpaBouHuK TexHosora/moj obmieit penakuuein A.I'. CycnoBa-M.:
N3patenscTBO «IHHOBaIMOHHOE MaluHOcTpoeHuey, 2019 - 799 c.:-(cnpaBouHoe
W3JaHKeE).

4. BacunbeB A.H. Meroanyeckne yka3aHus K BBIIOJHEHUIO CAMOCTOSATEIIbHON
KypcoBoi paboTsl o guciuiuinae «O00opyaoBaHUE U OCHACTKA JIJIS
BBICOKO(P()EKTHUBHBIX MTPOIIECCOB 0OPAOOTKIY.

4.3. Metoanueckue yKkazaHus JJsl IPOBeeHUs] MPAKTHYECKHX padoT

1. Moprysnos [O.A., IIpoxopoB B.A. YcrtaHoBKa sl 3JIEKTPO3PO3MOHHOTO
CHUHTE3a CBEPXTBEP/bIX U3HOCOCTOMKUX MOKPHITUN KOHCTpYyKIMUu MI'TY «MAMN».
Pacuer mapameTpoB reHeparopa UMIMyasCOB Toka. M.y. k mipakt. pab., 2012.

2. BacunbeB A.H., ®unmunnoB B.B. KoMnoHOBKa M OCHOBBI 3KCILTyaTallMs
YCTaHOBKH IJIa3MEHHOMU pe3ku. M.y. k mpakT.pad., 2018.

3. Moprynos 10.A., ®umunno B.B. KoHcTpykiuu mymek uisi 3J€KTPOHHO-
JTy4deBo cBapku. M.y. K mpakT. pal., 2012.

4. Moprynos [0.A., ®ununmnos B.B. Moayin uctouHnka Toka AJjisi FeHepaluu
UMITYJIbCOB 33JIaHHOW KOH(UTYypalMu MpU 3JIEKTPOIPO3UOHHOM 00paboTke. M.y. K
npaxrt. pab., 2012.
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5. Kykosckuit A.A, ®ununnos B.B. OOecnedenue reHepanuu HUMITYJIbCOB
TOKa 33JaHHON (QOpPMBI MPU MUKPOAYTOBOM OKCHIMPOBAHHUU 32 CUET MOJYJBHOM
KOHCTPYKLIMU T€HepaTopa UMITyJIbcoB. M.y. K mpakT. pao., 2013.

6. lynpos ®.1., ®ununnos B.B. KoHCTpyKIIMM TEXHOJOTMYECKUX BaHH U
TOKOTIOZBOJIOB /I MUKPOYTOBOTO OKCHANpoBaHus. Ha3sHauenue u pacuer (hopmsl,
pa3MepoB BaHH U JIEKTPOI0B. M.y. K mipakT. pab., 2013.

4.4. JnekTpoHHBbIE 00pa30BaTeJbHbIE Pecypchl

1. BacunseB A.H. OO0opynoBaHue u cpeACcTBa TEXHOJIOTUYECKOTO OCHAIICHUS
bu3ukoxuMmuueckoit 00padoTku, MockoBckuit monutex, 2023 r.

https://online.mospolytech.ru/local/crw/course.php?id=9327

1. Caymikus B.I1. TexHonorudaeckue OCHOBBI AJIEKTPOXUMHUYECKON 00padoTKU

Kypc: TexHOJIOrHdecKrue OCHOBBI AJIEKTPOXUMHUUECKON 00paboTku (mospolytech.ru)

https://online.mospolytech.ru/local/crw/course.php?id=569

2. OBcsinnukoB b.JI. TexHomorust u 060py10BaHUE MEXaHUYECKON U (PU3HUKO-
TEXHUYECKON 00padoTKH

Kypc: TexHomorust 1 000pyI0BaHHE MEXAHUYECKON U (DPU3UKO-TEXHUYECKOU
00paboTku (mospolytech.ru)

https://online.mospolytech.ru/local/crw/course.php?id=9231

3. OBcsiHaukoB b.JI. ®usnueckue ocHoBbl KIID (00paboTka KOHIIEHTPUPOBAHHBIMU
MOTOKaMU YHEPTUN )

Kypc: @usnueckue ocuoBsl KI1D 4.1 221,222 (mospolytech.ru)

https://online.mospolytech.ru/local/crw/course.php?id=8471

5. MaTepuajibHO-TeXHHYECKOe o0ecreyeHne

Jlexumonnsie aymutopun Kadenapol «TexHomormum u oOOpyJdoBaHHE B
MammHoctpoeHun" (AB1502, AB1517, AB1508), ocHallleHHbIE MYJIbTUMEAUNHBIMU
MIPOEKTOpaMH JUTsI TIOKa3a BUCOMUIBLMOB, CIIaliI0B, Mpe3eHTaIui. J{ins nmpoBeneHus
MpPaKTUYECKUX paboT mo AucuuimiiHe B Jaboparopusx kadempsr (AB1104,
AB1104a, AB2104) wumeercs criemyrwomee OO0OpyJIOBaHHWE: YCTaHOBKA JUIS
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YIBTPa3ByKOBOM 00paboTku, ycranoBka MJIO, ycTaHOBKA IS 3JIE€KTPOXUMUYECKON
o0paboTku, Tma3MeHHble ycTaHoBku ¢ YIIY, wmeramiopexymiye CTaHKH IS
M3TOTOBJICHUSI O0pa3lloB, HMHCTPYMEHTa W OCHAcTku, u 1p. Kpome »3rtoro
HCIIOJIB3YIOTCS MPOM3BOJCTBEHHbIE IUIomanu Jjadopatopuii Bo DPI'YII «HIIO
«Texnomamn.

6. MCTOI[I/I‘ICCKI/IC PEKOMEHIANUN

Meroauka TmipenojiaBaHus —AUCHUIUIMHBL  «OO0OpyJOBaHHE U CPEACTBa
TEXHOJOTHYECKOTO OCHAIICHUS (PU3UKO-XUMHYECKOH 00paboTKM» M peamu3anus
KOMIIETEHTHOCTHOTO ~ MOAXOAa B  U3JOKEHHMM W  BOCIHPUATHM  MaTepuasa
MpeyCMaTPUBACT UCMHOJIb30BAHUE CIICIYIOMINX AKTUBHBIX M MHTEPAKTUBHBIX (HopM
MIPOBEJICHUSI ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHITHH:

— ayJIMTOPHBIE 3aHATHS: JIEKI[UH, IPAKTUYECKUE paOOThI, TECTUPOBAHHUE;

— BHEAyJUTOPHBIE 3aHSATHS: CAMOCTOSTEIBHOE HW3YYEHUE OTIEIbHBIX BOIPOCOB,
MOJITOTOBKA K MPAKTUYECKUM paboTam;

- CaMOCTOSITEIbHOE  BBIMIOJHEHHE  pacu€THoM  rpaduyeckoit  paboThl €
KOHCYJIbTallHOHHBIM COMPOBOXKACHUEM MPENOAABATEIS;

— OpraHu3alus ¥ TPOBEICHHE TEKYIEro KOHTPOJS 3HAHWM CTYJEHTOB B (opMme
YCTHOT'O OTBETA Ha BOIIPOCHI K MPAKTUYECKUM paboTaM U JIEKIIMOHHBIM 3aHSITHSIM.

OoOpa3oBaTe/ibHbIE TEXHOJIOTMH
Bo3MoxHO mpoBeneHHEe 3aHATHN M aTTecTallii B AUCTAHIMOHHOM (dopmare ¢
NPUMEHEHHEM CHUCTEMBI AUCTAaHIIMOHHOTO oOyueHusi yHuBepcuteta (CJO-LMS) Ha
OCHOBE  pa3pabOTaHHBIX kadeapoit «TexHonmoruu u o0opyioBaHue
MAIIMHOCTPOEHUS IIEKTPOHHBIX 00pa3zoBareybHbIX pecypcoB (DOP) (cm. m.4.4).
[Topsimok nmpoBeaeHust pabOT B AMCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS
OTJIETbHBIMH PACIIOPSHKEHUSMU IIPOPEKTOPA MO y4eOHOUM paboTe W/UiKU LEHTPOM
y4eOHO-MEeTOINYEeCKON padOoTHI.

6.1. MeToanueckue peKOMEHIANMHU ISl MIPeNnoiaBaTe/isi 0 OPraHu3auumn
o0y4eHust
6.1.1. IlpenonaBaTens OpraHu3yeT NpenojaBaHue JUCHUILIMHBI B COOTBETCTBUU C
TpeboBanusimu "[lonoxkenus 06 opranu3zauu o0pa3oBaTEILHOTO TIPoIlecca B
MOCKOBCKOM IMOJUTEXHUYECKOM YHUBEPCUTETE U €ro duauanax", yTBepKIEHHBIM
PEKTOPOM YHUBEPCUTETA.
6.1.2. Ha mepBOM 3aHSTHH NPENOAaBATENb JOBOAUT A0 CBEICHUS CTYJICHTOB
cojiepkanue padoueit mporpammbl quctuurmuiuabl (PILJ) u npenocTtasiser
BO3MOKHOCTh O3HAKOMJICHHSI C TIPOTPAMMOM.
6.1.3. IIpenonaBaTens 0COOCHHO 0OpalllaeT BHUMaHUE CTY/ICHTOB Ha:
- BUIbl U (OpMBI TPOBEICHUSI 3aHATUHN MO TUCLIUIUIMHE, BKIIIOYAs MOPSI0K
MIPOBEICHHUS 3aHATUN C TPUMEHEHUEM TEXHOJIOTUH JUCTAHIITMOHHOTO O0YUYeHUS U
CUCTEMBbI AUCTAaHIIMOHHOTO 00yueHus yuusepcurera (CAO mocnonurexa);
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- BUJIbI, COJIEP>)KAHUE U MOPSAOK MPOBEAEHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH B
COOTBETCTBHUH C (DOHIOM OLICHOUYHBIX CPEJICTB;

- (hopmy, cozepkaHue U MOPATOK MPOBEACHUS IPOMEKYTOUHON aTTeCTalluu B
COOTBETCTBUH C (DOHAOM OLICHOUHBIX CPENICTB, peaycMoTpeHHbIM PI1/I.

6.1.4. JIoBoauT 10 CBEACHUSA CTYICHTOB rpauK BHIMOIHEHHS YI€OHBIX padoT,
npenycmorpeHHsix PIIJI.

6.1.5. Heobxoaumo ¢ caMoro Havalia 3aHsITHIl peKOMEHI0BaTh CTYI€HTaM OCHOBHYIO
Y JONOJIHUTEIIbHYIO JINTEPATYPY U YKa3aTh MYTH JIOCTYIA K HEM.

6.1.6. B Hauazne wiM B KOHIIE CEMECTpa AaTh CIIUCOK BOIIPOCOB JJISA MMOJATOTOBKHU K
IPOMEKYTOUHOM aTTecTalnu (SK3aMEHY WU 3a4€Ty).

6.1.7. Pexomenayercs ¢akT o3HakoMmiIeHHs cTyaeHToB ¢ PITJ] 1 rpadukom paboTs
NUCHbMEHHO 3a(pUKCUPOBATH MOJANUCHIO CTYACHTA B JIUCTE 03HAKOMJICHHUS C
conepxanue PIIJI.

6.1.8. [IpenomaBarenu, BEAyIIUi JEKIUOHHBIE U TPAKTUUECKUE 3aHITHUSA, TOJKHBI
COTJIaCOBBIBaTh TEMATUUECKUH TUIAH MPAKTHYECKUX 3aHATUM, UCIIOJIb30BaTh €IUHYIO
cucteMy 0003HaYeHUI, TEPMUHOB, OCHOBHBIX MOHSTHI TUCUUIIIIUHBI.

6.1.9. [Ipy NOAroTOBKE K MPAKTHYECKOMY 3aHATHIO 110 NIEPEUYHIO OOBSABICHHBIX TEM
MPENO/IaBaTeNIl0 HEOOXOAMMO YTOYHUTh IUIAH MX THPOBEJIEHUSA, NPOAYMATh
bOpMYJIUPOBKU M COJEpKaHUE yUEeOHBIX BOIPOCOB, BHIHOCHMBIX Ha OOCYXKJCHHE,
03HAaKOMHUTHCS C IIEPEYHEM BOIIPOCOB 10 TEME CEMHUHApA.

B xoze cemuHapa BO BCTYIHTEIBHOM CIIOBE PACKPBITH MPAKTUYECKYH) 3HAYUMOCTh
TEMbl CEMHUHApPCKOI'0 3aHATHS, ONPEIECIUTh MOPSNIOK €ro IMpPOBEIACHHUS, BpeMs Ha
oOcyXJeHne Kaxaoro ydeOHoro Borpoca. [Ipumensisi GppoHTaIbHBIA OMpOC NaTh
BO3MOYXHOCTb BBICTYIIUTh BCEM CTYAECHTaM, IPUCYTCTBYIOLIUM Ha 3aHATHH.

B 3akiIrouMTENbHON YaCTH CEMHUHAPCKOTO 3aHATHS CIEAYET NMOABECTH €ro HMTOTH:
JaTh OIICHKY BBICTYIUICHMH Ka)XJOrO CTyAE€HTa W Y4eOHOHl TIpynmbl B IIEJIOM.
PackpbITh MOJIOKUTENbHBIE CTOPOHBI M HEJAOCTATKH MPOBEACHHOTO CEMHHAPCKOTO
3aHsATHS. OTBETUTH HAa BOMPOCHI CTYJIEHTOB. BbI1aTh 3a1anusl 111 CaMOCTOSATEIbHOM
paboThI O MOATOTOBKE K CIEAYIOIIEMY 3aHATHUIO.

6.2. MeToguyeckue yKazaHusi /51 00y4arOIIMXCS 110 OCBOECHUIO
TUCHUNITIHHBI

6.2.1. CtyaeHT ¢ camoro Hadajaa OCBOSHUS JUCITUTUIMHBI JOJIKEH BHUMATEIHLHO
03HAKOMHUTCS ¢ paboyeit mporpaMMoOn JUCITUTITHHBI.
6.2.2. CtyaeHTy HEOOXOAMMO COCTaBUTD ISl ceOst rpadMK BBHITOTHEHUS YUeOHBIX
pabort, mpenycmoTpennbix PIIJ] ¢ yaérom TpeboBanwmii pyrux MUCIUTLUINH,
M3Y4aeMbIX B TEKYIIIEM CEMEeCTpeE.
6.2.3. Ilpu npoBeaeHUN 3aHATUN U MPOLIETYp TEKYIIEH U MPOMEKYTOUHON
aTTECTAIIUH C MCIOJIb30BAaHNEM HHCTPYMEHTOB MH(GOPMAIIMOHHON 00pa30BaTeIbHON
cpeabl IUCTaHIIMOHHOTO 00pa3oBanus yHuBepcutera (LMS mocnonurexa), Kak BO
BpEMsi KOHTAKTHOW pabOThI C MPENoAaBaTesieM Tak U BO BPEMsI CAMOCTOS TEIILHOM
paboThI CTYJEHT AODKEH 00ECIEUUTh TEXHUYECKYIO BO3MOKHOCTh AUCTAHIIMOHHOTO
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MOJIKJIFOUEHUS K CUCTEMaM JTUCTAaHIIMOHHOTO 00ydenus. [Ipu oTCcyTcTBUN Takoil
BO3MO>XHOCTH OOCYJUTH CUTYAIIHIO C MIPENOJaBaTEIeM JUCIUILTHHBL.

6.2.4. CamocTosiTenpHast paboTa SBJIAETCA OJHUM U3 BUIOB yueOHBIX 3aHsaTui. Llenp
CaMOCTOSITENIbHOM paboOThl — TMPAKTUYECKOE YCBOCHHE CTYACHTaMU BOIPOCOB,
paccMaTpUBaEMBbIX B IIPOIECCE U3YUCHUS TUCIUTIIIMHEI.

Bubl BHEayIMTOPHOM CaMOCTOSITENBHOU PAaOOTHI:

- CAMOCTOSITEIBHOE U3yUYEHUE OTAEIIbHBIX TEM JIUCLUUILINHBI;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- IOATOTOBKA K NMPAaKTUYECKUM 3aHATHUSM;

- 0(popMIJIEHHE OTUETA 10 CAMOCTOSITENILHOM padoTe U MOATOTOBKA K €€ 3allUTe.

JUisg BBINOJNIHEHUsI JIOOOTO BUJA CaMOCTOSITENIBHOM PabOThl HEOOXOIUMO MPONTH
CJIETYIOILIME ATAIbI:

- [IOJIy4Y€HHUE 3aJJaHusl Y TIPETo1aBaTelisi Ha CaMOCTOSTEIbHYIO paboTy;

- KOHKpETHU3aIus T03HABATEeILHON 3a/1a4H;

- IUTAHUPOBAHKE TAIIOB BBITTOJIHEHUS paOOTHI,

- IPE3EHTAIIHS] HTOTOB CaMOCTOSITEIBHOM paOOTHI.

/. ®OHJ OLIEHOYHBIX CPE/ICTB

@DOoH/J| OLIEHOYHBIX CPEACTB mpezcTasieH B [lpunoxenun 2 x padouell mporpamme u
BKJIIOYAET Pa3/iebl:

7.1. MeToapl KOHTPOJIA U OLIEHUBAHUS PE3YIbTATOB O0yUEHHUS

7.2 lllkasia 1 KpUTEPUU OLICHUBAHUS PE3YyJIbTaTOB 00yUYEHUs

7.3. OLeHOYHbIE CPEACTBA

7.3.1. Texymuit KOHTPOJIb

7.3.2. IIlpoMexxyTOouHasi aTTeCTalus
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[Tpunoxenue 1

Crpykrypa u conepxanue aucuummns «O00PYI0BaHUE U CPEACTBA TEXHOJIOTHYECKOTO OCHAIICHUS (PU3NKO-XUMUISCKON

00paboTKM».

1o HanpasieHuto noarorosku 15.03.01 «MamuHocTpoeHHE»
npoduib «Boicokosghdexmusnvie mexnonrouieckue npoyeccol u 0bopyoosanuey (npuém 2023 2., ounas popma obyuenus)

<
=]
= S Buabi yue6Hoii padoThl, Buabl camocrosTe 1bHOM ®opmbI
g § BKJIIOYASl CAMOCTOSITEJIbHYIO PaGoThI CTY/IEHTOB arrec-
Paznen s = padoTy CTyIeHTOB 1 Taluu
©lg TPYA0EMKOCTh B 4acax
= | JI | II/C | JIag | CPC | KCP K.P. | KL | PT'P | Pedp. | K/p | D 3
Pasgen 1. Jlekuus 1. 6 1] 2 2
1.1. OcHOBHBIE TIOHATHS U OIpPEACICHHUS Kypca.
Krnaccnduranms METOJIOB u YCTAHOBOK
BBICOK02(eKTHBHBIX IporieccoB 00padotk (BI10O).
Paznen 1. Jlexius 2. 6 2 |2 2
1.2. TuroBble cXeMbl KOMIIOHOBKH 000OPYIOBAHUS JUIs
DXO.
Paznen 1. Jlekmus 3. 6 3|2 2
1.3.  OcHOBHBIE Y3761 00OpYIOBaHUS. (CTOJBI,
KOHCOJIH, OTIOPbI)
Paznen 1. Jlexus 4. 6 |4 |2 2
1.4. MexaHu3MblI BBITIOJIHEHHS] pa00YMX JIBHYKECHHH.
Paznen 1. Jlexuus 5. 6 |5 |2 2
1.5. [IpuBoBI IBMKEHUI Ha 000PYAOBAHUU AJIS
I1a3MEHHOM U J1azepHoit 00paboTku u PXO.
Paznen 1. JIexiws 6. 6 |6 |2 2
1.6. JIaTunku nepeMeneHni
Paznen 1. Jlexuus 7. 6 |7 |2 2
1.7. Cuctempl TOJITOTOBKM W TOJAa4YM padoueit
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cpebl

Paznen 2. Jlexmus 8. 8
2.1 OGopynoBaHue 15 IJIa3MEHHOW 00pabOTKH

Paznen 2. Jlexmus 9. 9
2.2 VHCTpyMEHTBI W PEXKUMBI IUIA3MEHHOMN
00paboTKn

Pasznen 3. Jlexums 10. 10
3.1. CxeMmsbl 27eKTpO3pO3nOHHAsS 00padOTKH,

CTPYKTYpa 000py/I0BaHHUsI.

Paznen 3. Jlexims 11. 11
3.1. Cxembl 3JeKTpOdpo3uOHHAs 00paboOTKH,
CTPYKTypa 000pyI0BaHUs

Paznen 3. Jlekuusa 12. 12
3.2. [IpoextupoBanue onepanuii JPO.

KoHcTpykiusi, pacué€T 3JIeKTPOI0B-UHCTPYMEHTOB

Paznen 4. Jlexuus 13. 13
4.1. CpenuanuzupoBaHHoe 00OpymOBaHUE U
OCHACTKa HJisi JiazepHoM oOpaboTku. JlazepHbie
TEXHOJOTHYECKHE KOMITIIEKCHI

Pasnen 4. Jlexums 14. 14
4.2. JlazepHbIe TEXHOJOTHYECKIE KOMILIEKCHI

Pasnen 4. JIexums 15. 15
43. llpumeHeHue Ja3epoB B  aJJUTHBHBIX
TEXHOJIOTHSIX.

Paznen 5. Jlexius 16. 16
5.1. CpneumanuszupoBaHHOE OOOpyJIOBaHHE H
OCHACTKA ISl SJICKTPOHHO-TYy4eBOM 00paObOTKH.

Paznen 5. Jlexims 17. 17

5.2. OOopynoBaHWE I DJICKTPOHHO-TYYEBOM
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00paboTKH.

Jleknus 18. O030p Marepuainos 1o pazaenam 1-5. 3auér
10 TeMaM JIMCIIUILIMHBI 33 6-H ceMecTp.

18

Hmozo 3a 6 cemecmp

36

36

Paznen 6. Jlexmus 1.

Metobl 00pabOTKH OTBEPCTHIA MAJIOTO TUAMETPA.
['mapoabpaszuBHas 0O6paboTKa.

[Mpaktuyeckoe 3anstue Nel  (BBemeHue B
MPAKTUYECKHUE 3aHATHUS)

3ansrtuel - pazpaboTka TEXHOIOTUYECKOU
onepauuu ¢ npuMenenreM P X0 (TurazmeHHas
pe3Ka)

Paznen 7. Jlexuus 2.

Crernuanu3upoBaHHOE 000pPY/I0BAHKME U OCHACTKA
JUTSE BIIEKTpOXUMHUUYEcKoil 00pabotku (2XO).
[TpakTraeckoe 3ansTue Ne2

3ansTHe 2 - pa3paboTKa TEXHOJIOTHYECKON
ornepanuu ¢ npumeHenneM X0
(97eKTpOIpO3HOHHAs 00pabOTKa - MPOIIMBKA)

Pazpmen 7. Jlexuus 3.

9XO. TunoBble CXeEMBI, TOKOIIOABOIBI, CHCTEMBI
TI0JIaYH JICKTPOJIUTOB.

[TpakTrueckoe 3ansaTue Ne3d

3anstue 3 — pazpaboTka ynpasistonen
nporpaMmmel uist ATIP

Paznen 7. Jlekius 4.

9XO0. CucteMbl IOJauu AIEKTPOJIUTOB.
BcnoMoraTenpHast TEXHOJIOTHYECKast OCHACTKA.
Ob6opynoBanue A71s1 KOMOMHHUPOBAHHOM 00pabOTKH
[TpakTuueckoe 3ansTue Ned

3anstue 4 - pa3paboTka TEXHOIOTUIECKOU
onepanuu ¢ npumeHennem D XO
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(3meKTpodpOo3nOHHAs 00padOTKa — BRIpE3Has,
IPOIIKBHAN)

Paznen 8. JIexiws 5.

MeTtoapl MOAM(UKAIIMN TOBEPXHOCTEH JeTanen
MalIH.

8.1. 'a3oTepMuuecKkoe HAHECEHUE TTOKPBITUIA
I[TpaxTryeckoe 3ansitue 4.

3anstue 4 - pazpaboTKa TEXHOJIOTHIECKOM
onepauuu ¢ npuMenennem 2DPXO
(271€KTPOIPO3HOHHAsA 00PabOTKA)

10

Paznen 8. Jlexuus 6.

MeTtoapl MOAM(UKAIIMN TTOBEPXHOCTEH JeTanei
MallHH.

8.2. 'a3oauHaMr4eCcKOe HAaHECEHUE MOKPBITUM 1
HaHECEHUE MOKPHITHI B BaKyyMe.
ITpakTHueckoe 3aHsATHE 5.

11

3ansTue 5 - pa3paboTKa TEXHOJIOTUYECKON
onepauuu ¢ npuMmeHeaneM 3PX0O (MJI0)

12

Paznen 8. Jlexmms 7.

Mertonbl MOM(pUKALIUN TOBEPXHOCTEN AeTanen
MaIlIHH.

8.3. Dnektpouckposoe aerupoanue (DUJI) u
Dnektpoxumust (TalbBaHUKA)

[TpakTrueckoe 3ansitue 6.

13

3ansrtue 6 - [IpakTuka - pazpaboTka
TEXHOJIOTHYECKOH Omepalyi J1a3epHon pe3KH

14

Paznen 8. Jlexuus 8.

MeTtoapl MOaH(pUKAIINY TTOBEPXHOCTEH eTanei
MAIIIHH.

8.4. DIEKTPOUCKPOBOW CHHTE3 TIOKPHITHHA 1
AIIEKTPOXUMHUS (TaJIbBAHUKA)

[TpakTuueckoe 3ansitue 7.

15
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3anstue 7 - pa3paboTKa TEXHOJIOTMYECKON
oIepaIy THAPoAOPa3UBHON PE3KH.

16

Paznen 8. Jlexims 9.

Metoap! Moau(UKaLIUU TOBEPXHOCTEH JeTanen
MallyH.

8.4. Moaudukanus NOBEpXHOCTHOTO CJIOS ETaJIeH
6e3 Hanecenust mokpeiTuii. MJIO u Jluckpernoe
OKCHAMPOBAHHUE.

ITpakTuyeckoe 3aHstue 8.

17

3anstue 8 - pazpaboTKa TEXHOJIOTUYECKUX
orepanui 3EKTPOIPO3ZHOHHOTO OTPE3aHUS U
JIEKTPOIPO3UOHHOTO NIITU(OBAHKS M JOBOIKH.

18

Hmozo 3a 7 cemecmp

18

54

72

Hroro 3a kypc

54

54

108

23




Crpykrypa u conepxanue aucuummns «O00pYyI0BaHUE U CPEACTBA TEXHOJIOTHYECKOTO OCHAIICHUS (PU3UKO-XUMUIECKON

00paboTKM».

1o HanpasieHuto noarorosku 15.03.01 «MammuHocTpoeHHEe»
npodusib «Bwicokoaghgexmusnvle mexnonocuueckue npoyeccol u 0bopyoosanuey (npuém 2023 2., 3aounas popma obyuenus)

Pasznen

Cemectp

Buabl yueoHoi padorsl,
BKJIIOYAS] CAMOCTOSITEIbHYIO
padoTy CTy1eHTOB 1
TPYAOEMKOCTh B Yacax

Buanl camocTosaTe ILHOM

padoThI CTY/ICHTOB

DopmMbI
arrec-
Taluu

II/C | JIa6 | CPC | KCP

K.P.

K.IL | PTP | Pegp.

K/p

Paznen 1. Jlexuus 1.

1.1. OcHoBHbIE TIOHATHS ¥ ONPEICIICHUS Kypca.
Knaccugukanust METOJIOB " YCTaHOBOK
BBICOKOA((peKTUBHBIX TporieccoB 00padoTku (BIIO).
[IpakTnueckoe 3anstue Nel  (BBemeHue B
IPAKTUYECKUE 3aHSTHSI)

— | Henesst cemecTpa

&=

2 -

Pasnen 1. Jlexuus 2.

1.2. TunoBbIe CXeMBbI KOMITOHOBKH 000PYIOBAHUS JISt
®XO. 3ansaruel - pa3paboTka TEXHOJOTHMUYECKOU
onepaiuu ¢ npumeHeHueM ODXO (Tuia3mMeHHas
pe3ka)

Paznen 1. JIexmms 3.

1.3.  OcHoBHblE y31BI 00OpYHOBaHUS. (CTOJIBI,
KOHCOJIM, OTNOPbI, MEXaHW3MbI BBIOIHEHUSI paboUnx
JBWOKEHUH, JaTyuku  nepemerneHuit, Cucremsl
MOJICOTOBKH U MOJIauu paboueii cpejibl)

3anatHe 2 - pa3paboTKa TEXHOJOTHMYECKOU
orepamnuu c MIPUMEHEHUEM £).(0)
(97eKTpOIpO3HOHHAs 00pabOTKa - MPOIIMBKA)

Paznen 1. CamocrosTenbHOE U3y4eHue
1.4. MexaHU3MBbI BBIINOJIHEHHUS pab0YMX JIBHYKEHHH.

Pasnen 1. CamocrosiTenbHOE N3ydeHue
1.5. IlpuBo1bl ABMKEHHUH HA 000PYAOBAHUH IS
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TIa3MEHHOM U J1a3epHoi 00padotku u ®XO.

Paznen 1. CamocTosTenbHOE n3ydeHre
1.6. JlaTunku nepemenieHui

Paznen 1. CamocTosTenbHOE n3ydeHre
1.7. Cucrembl MOATOTOBKM M TOJauu paboueit
cpenbl

Paznen 2. CamocrosTenbHOE H3y4YeHUE
2.1 ObopynoBaHue IS TIA3MEHHOW 00pabOTKH

Paznen 2. CamocTosiTenIbHOE U3yUeHUE
2.2 UVHCTpYMEHTBI W pEXHMBI IUIA3MEHHOU
00paboTKHn

Paznen 3. CamocrosiTennbHOE N3y4YeHHE
3.1. CxeMmsbl 211eKTPOIPO3HOHHAsE 00pabOTKH,
CTPYKTYpa 000pyI0BaHUS.

10

Paznen 3. CamocrosiTennbHOE N3y4YeHHE
3.1. Cxembl 53IEKTPO’pO3HOHHAsE 0OpabOTKH,
CTPYKTYpa 000py10BaHUs

11

Paznen 3. CamocTosiTenIbHOE U3yUeHUE
3.2. [Ipoextuposanue onepanuit JPO.
KoHcTpyKusi, pacuéT 31eKTpOI0B-UHCTPYMEHTOB

12

Paznen 4. CamocrosTenbHOE U3ydeHHE

4.1. Cpoenuanu3upoBaHHOE OOOpYIOBaHUE W
OCHACTKa IJisi JlazepHOM 00padoTku. JlazepHbie
TEXHOJIOTUYECKNE KOMITJIEKCHI

13

Paznien 4. CamocrosiTennbHOE H3yUeHne
4.2. JlazepHbIe TEXHOJIOTHIESCKHE KOMILICKCHI

14

Paznien 4. CamocrosiTennbHOE H3yUeHne
43. [IlpuveHeHwe Ja3epoB B  AIIUTHBHBIX
TEXHOJIOTHUSX.

15

Paznen 5. CamocrosiTenbHOE H3ydeHHe

16
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5.1. CpeumanusupoBaHHOe O00OpYyIOBaHUE U
OCHACTKa ISl 2JIEKTPOHHO-JIy4€BOi 00pabOTKH.

Paznen 5. CamocrostenbHOe H3ydeHue
5.2. OO6opymoBanue JUIsl DJIEKTPOHHO-TyYEBOU
00paboTKH.

17

CaMocTosTeNnbHas MOATOTOBKA K 3auéTy IO TeMaM
JMCLUUIUIMHBI 3a 6-U cemecTp.

18

Hmozo 3a 6 cemecmp

12

90

Paznen 6. Jlexums 1.

MeTto1b1 00pabOTKH OTBEPCTUI MAJIOTO THAMETPA.
I'unpoabpa3uBHas 06paboTKa.

3ansatue 3 —  pa3paboTka  yIpaBistOIIEH
nporpammsl 1 AIITP

Paznen 7. Jlexuus 2.

Criernanu3upoBaHHOE 000PYI0BaHHE U OCHACTKA
JUISL BIEKTpOXUMHUUecKoil 00padotku (9XO).
3ansTtue 4,5 - pa3paboTKa TEXHOIOIHYECKON
onepanuu ¢ npuMenennem 2DXO
(371eKTpOIPO3NOHHAsE 00pabOTKa — BBIpE3Has,
IPOIIMBHAS)

Paznen 7. CamocTosiTenbHOE N3ydYEeHUE
Crernuanu3upoBaHHOE 000PYIOBaHHUE U OCHACTKA
JUTSE DJIEKTPOXUMHUUYECKOi 00padoTku (2XO).
3ansrtue 6,7,8 - [Ipaktrka - pa3paboTka
TEXHOJIOTHYECKOH OTepaliy Ja3epHou pe3KH,
pa3paboTKa TEXHOJIOTUYCSCKOW OTepaIiuu
rUApoadpa3uBHON pe3kH, pa3paboTKa
TEXHOJIOTHYECKHX OIePaIHil SJICKTPOIPO3NOHHOTO
OTpe3aHus U DIEKTPOIPOZHOHHOTO NUTH(POBAHUS U
JIOBOJTKH.
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Paznen 7. CamocrosTenbHOE U3ydeHUE
Crienuanu3upoBaHHOE 000PYIOBaHKUE U OCHACTKA
JUTSI DJICKTpOXHMHUYECKOi 00padboTku (9XO0).

Paznen 7. CamocrosiTenbHOE H3ydeHUE
9XO. TunoBbIle CXEMEBI, TOKOIIOBOIbI, CHCTEMbI
MIO1a41 AJICKTPOJIUTOB.

Paznen 7. CamocrosTenbHOE U3ydeHUE

9XO. Cucremsl MoJ1auu 3JIEKTPOTUTOB.
BcmomorarenbHast TEXHOJIOTHYECKasi OCHACTKA.
O6opynoBanue 1jisi KOMOMHUPOBAHHOM 00paboTKU

Paznen 7. CamocrosTenbHOE U3ydeHHE

9XO. Cucremsl Moj1auu 3JIEKTPOIUTOB.
BcmomorarenbHast TEXHOJIOTHYECKasi OCHACTKA.
O6opynoBanue st KOMOMHUPOBAHHOM 00paboTKH

Paznen 7. CamocrosTenbHOE U3ydeHHE

9XO. Cucremsl MoJ1auu 3JIEKTPOIUTOB.
BcmomorarenpHast TeXHOIOTHYECKast OCHACTKA.
Ob6opynoBanue A1 KOMOMHHUPOBAHHOM 00pabOTKH

Pazyen 8. CamocrosTenbHOE H3yUCHIE

MeTtoap1 MO UKAIIH TOBEPXHOCTEH eTaneit
MaIITFH.

8.1. "'azoTepmuyeckoe HaHECEHUE TOKPBITHIA

Pazyen 8. CamocrosTenbHOE H3yUeHIE

MeTtoap1 MO UKAIIIH TOBEPXHOCTEH eTaneit
MaIlIiH.

8.1. 'a3oTepMHUECcKOE HAHECEHUE TTOKPBITHI

10

Pasnien 8. CamocTosiTennbHOE H3y4eHHE.

MeTtoapl MoHUKAIIK TOBEPXHOCTEN JeTaneit
MaIlIHH.

8.2. 'a30qmHaMHu4YecKoe HaHECEHNE MTOKPBITUI U
HAHECEHME MTOKPBITUI B BAKyyMe.

11

Paznen 8. CamocrosTensHOE H3ydeHue.
Metoap! Mo (UKALIMU IOBEPXHOCTEH JeTane

12
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MaIIIHH.
8.2. 'a30auHaMr4YeCcKOe HAaHECEHUE MTOKPBITUIN 1
HAaHECEHUE MOKPHITUI B BaKyyMe.

Paznen 8. CamocrosiTenbHOe H3ydeHHe

Metoap! Moau(UKaLIUU TOBEPXHOCTEH JeTanen
MaIlIHH.

8.3. Dinekrpouckposoe jeruposanue (DUJI) u
Onekrpoxumust (TaJibBaHUKA)

13

Paznen 8. CamocrosiTennbHOE N3ydeHNE

Mertoabl MOM(DUKALIMY IOBEPXHOCTEH JeTane
MaIlyH.

8.3. Daexrpouckposoe jerupoBanue (DMJI) u
Dnekrpoxumusi (TaJibBaHUKA)

14

Paznen 8. CamocTosiTennbHOE U3YUCHHE.

Metoap! Mo (UKaIUU TOBEPXHOCTEH JeTanen
MaIlIHH.

8.4. DNeKTPOMCKPOBOW CHHTE3 TIOKPHITHIA U
DIICKTPOXUMHUSI (TaJIbBAaHUKA)

15

Paznen 8. CamocrosTensHOE H3ydeHHE.

Mertonbl Moan(UKALMU TOBEPXHOCTEN JeTanen
MalInH.

8.4. DneKTpOMCKPOBOM CHHTE3 MOKPHITUNA U
IICKTPOXHUMHUSI (TaJIbBAHUKA)

16

Paznen 8. CamocTosiTennbHOE U3YUCHHE.

MeTtoap1 MoHUKAIIMK TOBEPXHOCTEN JeTaneit
MaIlIHH.

8.4. Monudukarus moBepXHOCTHOTO CJIOS JAeTaleit
6e3 Hanecenus nokpeituit. MJIO u JuckperHoe
OKCHJIMPOBAHUE.

17

Pasnien 8. CamocrosiTennbHOE H3yUeHHE.

MeTtobpl MoHUKAIIK TOBEPXHOCTEN JeTaneit
MaIlIHH.

[ToaroToBka K 5K3aMeHy IO TEMaM Kypca.

18
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Hmozo 3a 7 cemecmp

96

Hroro 3a kypc

16

14

186
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[Tpunoxenue 2
K paboueil mporpamme

Pasnen 7. ®OHJ] OHEHOYHBIX CPEJICTB MO TUCLUATIJIMHE

«O0opynoBaHue U CPEACTBA TEXHOJOTHYECKOT0 OCHAIEHUS (PUUKO-
XUMHYEeCKOH 00padoTKm»

0 HanpasyeHuIo NoArotoBku 15.03.01 «MammHocTpoeHHE»

npoduiib « Bricokoa(pekTUBHBIE TEXHOIOTUYECKUE TPOLIECCH M 000PYAOBAHUE

7.1. MeTopl KOHTPOJIA U OIICHUBAHUS PE3YIbTATOB O0yUCHHUS
7.2 llkana u KpUTEPUH OLICHUBAHUS PE3yJIbTaTOB 00YUYCHUS
7.3. OLleHOYHBIE CPEACTBA

7.3.1. Texyuuii KOHTPOJIb

7.3.2. IIpoMexxyTouHasi aTTeCTalus

B IIponeccce 06Y“ICHHH HCIIOJIB3YIOTCA OLICHOYHBLIC CPCACTBA TCKYLICTO KOHTPOJIA
YCIICBACMOCTH M IIPOMCKYTOYHBIX aTTeCTa]_II/If/JI. HpI/IMeHﬂ}OTCH CICAyromuec OLCHOYHLIC
cpeacTBa: YCTHBIC OIIPOCBI IIO BOIIpOCaM TCM JICKOIMOHHOI'O KypCa M IIPAKTHYCCKHUX

3aHATHH, 3aIUTa CAMOCTOSITEILHOM pacYETHON rpauuecKoil paboThl, 3a4€T U IK3aMEH.
OueHouHble cpeAcTBa Mo AUCHUILIMHE «OO00pYyJOBaHUE U CPEACTBA TEXHOJOTUYECKOIO
ocHaImeHusT (U3NKO-XUMUYECKOW O0OpabOTKM» HaAmpaBi€Hbl HA OIEHKY CTEMEeHU
dbopmMupoBaHUs y 00yUJaIOIIUXCS CISAYIOMINX KOMIETESHIIHH:

Koa u HaumMeHoOBaHHEe KOMIIETEHIIUH

OIIK-9. Cnioco0OeH BHEAPATH U OCBaWBAaTh HOBOE TEXHOJIOTHUECKOE 000pYyI0BaHHUE

OIIK-12. CnocoOeH obecreunBaTh TEXHOJIOTMYHOCTh U3ICTUN U MPOIECCOB UX
W3TOTOBJICHUSI, YMETh KOHTPOJIUPOBAThH COOFOACHUE TEXHOJIOTHICCKOMN TUCIIMTIUIMHBI
IIPY U3TOTOBJICHUY U3JICITHH MAIIMHOCTPOCHHUS
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7.1. MeToabl KOHTPOJISI U OLICHUBAHUS Pe3yJ1bTATOB 00y4eHHUsA

MeToapl KOHTPOJIST ¥ OLICHWBAHUS PE3YJbTaTOB OOYyUEHHUS MEPEUUCICHBI B Ta0IHIIe
7.1.

Ta6numa 7.1. MeTopl KOHTPOJIS U OIEHUBAHUS PE3yJIbTaTOB O0yUCHUS

Ne |Hammenosanue [IpencraBnenue

O | OUCHOYHOro Kparkas XapakTepHCTHKa OLIEHOYHOTO CPEJICTBA OLCHO"HOrO

C cpeiacTBa cpencta B ®OC
CpencTBO KOHTPOJIS, OpraHU30BaHHOE KaK KoHtponbHbIe

YcTHBII onpoc

crenragbHas Oecena Imeqaroruyeckoro pa6OTHI/IKa ¢ [BOIIPOCHI 110
1 cobeceoBanue,

00y4JaroIMMCsl Ha TEMBI, CBSI3aHHBIE C H3y4aeMOit Temam/pasjenam

O) TUCLIMIIIIMHOM, M PACCYMTAHHOE HA BBISICHEHHE AACHUILIIMHBI
Otuér no CpencTBO POBEPKH  HABBIKOB BBITIOJIHEHUS [lepeuenn
2 IIPAKTHYECKOW |[KOHKPETHBIX MPAKTUYCCKUX 3aJJaHUM, OTUET O MPaKTUYECKUX PadoT,
pabore (OP)  |BpImonHennu KypcoBoii paboThI OGpaser 0TuéTa I1.p.
[IlepeyeHb BOIpOCOB
CrangapTHas npoueaypa ajis U3MEpPEeHHs] YPOBHS VTSI TOATOTOBKH K
3 3auéT 3HAHMI U YMEHUH 00y4aromerocs pu MPOBEACHUH  BaYETy.
[IPOMEKYTOUHOM aTTECTallui B COOTBETCTBUU [1Ikasa OLEeHUBAHUS U
MPOLEAYPHI IPUMEHEHUS.
IIepeyeHn BOIIPOCOB
JUTsl IOJITOTOBKH K
CranjapTHas nporeaypa ajis U3MEPEHHs YPOBHS PK3aMEHY.
4 JK3aMeH BHAHUN U yMeHI/\IJI\/'I oOyuatolerocs mpu nposeaeHnn  [KoMmIuiekT
MPOMEKYTOUHOMN aTTECTAIlMU B COOTBETCTBUU HK3aMEHAIIMOHHBIX
MpaBUIaMU OPTaHU3ALMK y4eOHOTO Mpolecca. OueTOB

[IIxana olleHUBaHUS U
Mpoueypbl TPUMEHEHUS.

7.2 lllkajia U KpUTEPUU OLICHUBAHMS Pe3YJIbTATOB 00yYeHUsI

JIIss  OLIEHWBaHUSI CTENIEHW OCBOCHUS COOTBETCTBYIOIIUX KOMIICTCHIIHIA
IPUMEHSIOTCS BOTIPOChl 3 POHJA OTICHOYHBIX cpeacTB. CIHCOK BOIMPOCOB YKa3aH B
Tabimue 7.2.

Ta6nuna 7.2. [lepeueHb BOMPOCOB JjIsl OLIEHKH CTEIIEHW OCBOCHUSI
po¢eCCUOHATILHBIX KOMITETCHITUH.

OIIK-9. CnocobGeH BHeIpsATh W OCBauWBaTh HOBOE TEXHOJOTHYECKOE
o0opy/1IoBaHUE METOUKAaM C 00pabOTKOM M aHAJIM30M PE3yJIbTaTOB
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Bormnpocsl u3 ®onja oneHoYHbIX cpenctB (nmpunoxenue 2): NoNel115-133
NeNe20,21,27,30-37,43,44,45,55,57; 67-69, 79-81, 88-90, 102-104, 113, 114

IMoka3zareanb YpoBHU 0cBOEHUA
MOIIK-9.1. 3naer cTangapTHHIC MOIXOIbI K BHEAPECHHUIO U bazoBnbirii
IToBBIIIEHHBIH

OCBOCHHIO HOBOTO TEXHOJIOTHYECKOTO 000Dy I0BaHUS
MNOIIK-9.2. YMeeT npuMEHSTh CTaHIAPTHBIC MOJIXO0IbI K
BHEJIPCHUIO U OCBOEHHIO HOBOE TEXHOJIOTHYECKOE 000py10BaHUE

Husknii

MNOIIK-9.3. Braneer yMeHrueM BHEAPATh U OCBaUBaTh HOBOE
TEXHOJIOTUYECKOE 000pY/I0BaHHE

Kommerennusa OITK-12

OIIK-12. Cnocoben obecrnieurBaTh TEXHOJOTHYHOCTh M3JEIUN M MPOIIECCOB
UX W3TOTOBJIEHUS, YMETh KOHTPOJUPOBATH COONIOAEHUE TEXHOJOTUYECKON
JTVCUUIUIMHBI PY U3TOTOBJICHUM U3EIUN MAITMHOCTPOCHUS

Bompocsr n3 ®oHna oreHouHBIX cpeacTB (mpuioxkenue 2): NeNe 1-19, 22-26,
38-42, 46-54; 58-65, 77-78, 82-87, 91-101, 105-112.

Iloxa3aTensn YpoBHH ocBOeHNS
HNOIIK-12.1. 3uaeT OCHOBHBIE METOIHI O0ECIIEUEHUS ba3zoBbIii
T1oBBINIEHHBI

TEXHOJIOTHYHOCTH U3EJIMIA U MTPOLIECCOB UX U3TOTOBIICHHUS, ———
KOHTPOJIs1 COOJTIOJIEHUS TEXHOJIOTMYECKOW TUCHUIIIIMHBI IPU
W3rOTOBJICHUU W3/1€TIMIA MAaIIMHOCTPOCHUS

HNOIIK-12.2. YMeeT npUMEHSATH CTAaHJAPTHBIE METOIbI
oOecreyeHus: TEXHOJIOTUYHOCTH U3ENHIA U MTPOLIECCOB UX
U3TOTOBJICHUSI, KOHTPOJISI COOJIIO/IEHUST TEXHOJIOTUYECKOM
JUCUUIUINHBI IPU U3TOTOBJIEHUH U3JIEIUI MAIlIMHOCTPOEHUS

HNOIIK-12.3. Baaneer ymeHueM o0ecrieunBaTh
TEXHOJOTUYHOCTb U3/I€TUI U MPOLIECCOB UX U3TOTOBJICHHUS,
YMETh KOHTPOJIUPOBATH COOTIOICHNE TEXHOIOTHUECKON
JTUCIUTUTAHBI TTPU U3TOTOBIICHUH M3/IETUI MAITMHOCTPOCHUS

7.3.1. Tekymuuii KOHTPOJIb

Tekyunii KOHTPOJIb YCIIEBAEMOCTHU MPOBOAUTCS B CPOKH B COOTBETCTBHUH CO
CTPYKTYpOH TUCHMIUIMHBIL, TpuBea¢HHOM B [Ipunoxenun 1. B nponecce o0yuenus
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JUISl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH UCIIOJIB3YIOTCS CIEAYIONINE OIIEHOUYHbIE
(bopMBI CAMOCTOSATENILHON PaOOThI CTYICHTOB:

- 3aIIHTa Pe3yJbTaTOB MPAKTUICCKUX PadoT;
- TMPEAOCTaBJICHUE OTYETAa O BBIMOJHEHUU 3aJaHUS Ha CAMOCTOSTEIHHYIO
pacuétHyto rpadudeckyro padoTy.

OLeHOYHBIE CpEACTBA TeKYWIero KOHTPOJISI YCIEBAEMOCTH BKIIOYAKOT
KOHTPOJIBHBIE BOMPOCHI, [JIi KOHTPOJISI KadyecTBa MOATOTOBKH OOYYaroIIUXCs K
BBITIOJTHEHUIO MPAKTUUYECKUX PadOT U JUIsl IPOBEJACHUS 3aIUT 3TUX padoT B opme
YCTHBIX OTBETOB. KpUTEpHEM OLEHKU SIBJIAETCA SKCIIEPTHOEC MHEHUE MPENOAABATENS,
KOTOPOE OTpaxkaeTcs B KypHaye 3HaKoM (+) wiu (-).

IIpakTHyeckre PpadOTHI CUYWATAIOTCS 3AlUIIEHHBIMHA, €CIIA 34 CEMECTP
oOyuyeHuss cTyAaeHT wumeer He MeHee 70% TOJIOKUTETBHBIX OTBETOB IO
MPAKTUYECKUM 3aJaHUSIM.

CamocrosiTesibHAsA pacuyéTHas rpaduueckass padora OLCHUBAETCS IIO
IIKAJIE OLIEHUBAHUSA «3aYTEHOY, «HE 3aUTCHO».

7.3.2. IIpome:kyTOUHAA aTTeCTAIUA

IIpome:xxyTouHasi aTTecTamusi MPOBOJAUTCS B LIECTOM cCeMeCTpe OOy4YEeHHS B
dbopme 3a4éTa u B celbMOM ceMecTpe B popMe IK3aMeHa.

3a4éT MPOBOMUTCS MO KOHTPOJBHBIM BOIPOCAM TIO TMPaBHJIAM IPOBEACHUS
MIPOMEKYTOUHOM aTTeCTAIHH.

JK3aMeH TIPOBOJUTCA TIO DK3aMCHAIMOHHBIM OWJIETaM II0 TIpaBHJIaM
TIPOBEICHUSI IIPOMEKYTOTHBIX IK3aMEHOB.
OO0pa3Iiel SK3aMEHAIMOHHBIX OMJIETOB JJIsl IPOBEICHUS dK3aMeHa W BOIIPOCHI JIJIS
MOATOTOBKY K 9K3aMEHY MPUBEICHBI HUXKE.
[[Ixana v KpUTEPUU OLICHUBAHUS PE3YJIBTATOB O0YUEHUS MPEACTABICHBI B TAOIHIIC
7.3 nns arrecranuu B hopme 3auéta u B Tabnuie 7.4 i arrectanuu B popme
HK3aMeHa

®opmMa NPOMEKYTOYHOM aTTECTALMM — 3a4€T.
[TpomexxyTouHas arrectanus o0ydaromuxcs B hopMe 3a4éTa MPOBOIUTCS 110
pe3yJibTaTaM BBITIOJIHEHUSI BCEX BUAOB YueOHOM paboThl, PEAyCMOTPEHHBIX
HACTOSILEH M0 JAHHOW JUCHUIUIMHE, IPYU 3TOM YUUTHIBAIOTCS PE3YyJIbTaThl TEKYIIIETO
KOHTPOJISl yCIIEBAEMOCTH B TEUEHHUH ceMecTpa. 3a4€T MPOBOIUT IPENoaBaTeb,
BEAYIIMU 3aHATHUSA 110 JUCHUIUIMHE METOAOM dKCIIEPTHOU OLEHKH. 110 urtoram
MPOMEKYTOUYHOM aTTECTAIIMU OH BBICTABIISIET OLICHKY «3aUTEHO» WJIU «HE 3a4TEHOY.
PersiameHT npoBeaeHus 3a4éra
1. CtyneHty npenjaraercs IMCbMEHHO OTBETUTh Ha 2 BOIPOCA U3 CIIMCKa BOIPOCOB,
pa3MEIEHHBIX B HACTOALLEH paboyeil mporpaMmMme.
3. CucoK BOMPOCOB COMEPXKHUT 85 BOMPOCOB MO U3YyYEHHBIM TeMaM Ha JICKITMOHHBIX
U MIPAKTUYECKUX 3aHATUAX. CIMCOK BOMPOCOB MPHUJIAraeTCsl.
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4. PernameHT 3auéra: Bpemst Ha MOATOTOBKY MUCBMEHHBIX OTBETOB - 10 40 MuH,
cobecenoBanue — 10 10 MUHYT.
5. Criocob KOHTPOJIS: TUCBMEHHBIN OTBET C YCTHBIM COOECEOBAHUEM 10 KYpPCY.

Ta6nuna 7.3. [llkana oreHMBaHus PE3yIbTATOB MMPU IMPOBEICHUH 3auéTa

BeinonHensl Bce BHUIBI y4eOHOM pabOThL, MpPETyCMOTPEHHBIE
paboueit mporpammoil. CTyIEHT JOEMOHCTPUPYET COOTBETCTBUE
3HaHWW, YMEHUH, HAaBBIKOB IPUBEICHHBIM B  TalIMLax
3 MoKa3aTelsel, OonepupyeT NpUOOPETEHHBIMHU 3HAHUSMH, YMEHUSIMH,
ATEHO HAaBBIKAMH, TPUMEHSET UX B CUTYalHUSIX MOBBILIEHHON CIOKHOCTH.
[Ipu 3TOM MOryT OBITH [JOIYIIEHBl HE3HAUYMTENIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyJAHECHHS IIpM AHAIATUYECKHUX Ollepanusx,

IIEPEHOCC 3HAHUH U y'MeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallH.

He BpimonHeH oauH wid Oojnee BUIOB Y4YeOHOW paboTHI,
MPEAYCMOTPEHHBIX pabouei MPOrPaMMOM. Crynent
JEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHWM, YMEHWH,
q HaBBIKOB TPUBEICHHBIX B Ta0JIMIAX MOKa3aTeseH, OMyCKAarTCs
© SO o aunrenbhbre OIMOKHU, TIPOSIBIISIETCS OTCYTCTBUE 3HAHUU,
YMEHHUI, HAaBBIKOB MO PSAAY MOKa3aTeled, CTYIEHT HCIBITHIBACT
3HAYUTENIbHBIE 3aTPYJHEHHS MpPU OMNEPUPOBAHUU 3HAHUSIMU H

YMCHUAMU IIPH UX IICPCHOCC HAa HOBBLIC CUTYyAllUH.

dopMa MPOMEKYTOUYHOM ATTECTALUM — IK3AMEH.

[TpomexxyTouHas arTecTanus 00y4aromuxcs B GopMe 3K3aMeHa MPOBOIUTCS 110
pe3yJibTaTaM BBITIOJIHEHUSI BCEX BUAOB YueOHOM pabOThI, HAcTOsIIEH paboyeit
MPOrpaMMOM MO TAHHOMW JUCLUILIMHE, 4 UMEHHO Ha 0amy npoeedeHus IK3ameHa
CMYOeHm 00J1)Ce€H 6bINOJIHUMD U 3AUUMUMD CAMOCHOAMEIbHYI0 PACYEMHYIO
zpaguueckyro pabomy u npedocmagums OMUEm 0 6blNOIHEHUU NPAKMUYUECKUX
pabom. 11py poBeAECHUN dK3aME€HA YUUTHIBAKOTCS PE3YJIbTAThI TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH B T€YEHUH ceMecTpa. [ [poMekyTouHyI0 aTTecTaluio MPOBOIUT
MIPEI0IaBaTEelb, BEAYIIUN 3aHATUS 110 JUCLUIIJIMHE METOJIOM SKCIIEPTHOM OLIEHKHU.
[To uroram 3K3aMeHa 1O JUCLUIUIMHE OH BBICTABIJISIET OLICHKY: «OTIWYHOY,
«XOpOLIO», KYAOBIECTBOPUTEIBLHOY WUIIA «HEYJIOBJIETBOPUTEIbHO». [1IKkana
OlLICHUBAHU JaHa B Ta0auie 7.4.

PernnameHT npoBeeHus1 3k3aMeHa

1. B sx3aMeHaIMOHHBIN OUJIET BKIFOUEHO TPU 3a/IaHUS:
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3ananue 1. Bonpoc aiis MpoBEpKU TEOPETUUECKUX 3HAHU;

3ananue 2. Bonpoc st IpOBEPKH TEOPETUUECKUX 3HAHUM;

3aganue 3. Bonpoc wiu 3a7a4a i MPOBEPKU YMEHUS MPUMEHSTh
TEOPETUUYCCKHUE 3HAHMUS.
3. KoMIUIEKT DK3aMeHaIMOHHBIX OMmIeTOB BKIroYaeT 30 OMIIETOB.
4. PernameHT sK3aMeHa: - BpeMs Ha MOJITOTOBKY TE€3UCOB OTBETOB - 710 40 MUHYT,
yCTHOE cobeceJoBaHre 110 BOIIPOCaM M3yUCHHBIX TeM — 10 10 MUHYT.
5. Cnioco0 KOHTPOJIS: MUCbMEHHBIM OTBET ¢ YCTHBIM COOECeI0BaHUEM 10 KYpCY.

Tabnuna 7.4. llkana oneHUBaHUS pe3yIbTaTOB IPU MPOBEIECHUH dK3aMeHa

HlIkagaa
Onucanue
OLICHUBAHUSA

BrinosiHeHsl BCE BU/IbI y4ueOHOMI paboTHI,
peaycMOTpeHHbIe paboueld mporpammoin. CrTyaeHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHWUM, YMEHUI,
HaBBIKOB MPUBEJACHHBIX B TaOnMIaXx TMOKa3aTeseH,
Ot OTepUpyeT NPUOOPETCHHBIMU 3HAHUSMU, yMeHH;IMHU,
HaBBbIKAMHU, MPUMEHSET HUX B CHUTYAIUSAX MOBBIIIEHHON
cinoxkHocTd. [lpu 3TOM MoOryr OBITH  JOMYIIEHBI
HE3HAUUTEIbHBIE OIIMOKUA, HETOYHOCTH, 3aTPyIHCHHS
P AHAJIUTUYECKUX OINEpalusax, MEpPeHOCe 3HAHUU U

YMCHI/Ifl Ha HOBBIC, HCCTAHAAPTHBIC CUTYAallhU.

BrinosiHeHsl BCE BU/IbI y4eOHOM paboTHI,
OpenycCMOTpeHHble pabouedt mporpammoil. CryaeHT
% JEMOHCTPUPYET HEMOJHOE, MPABUILHOE COOTBETCTBHE

OPOTHO 3HaHUW, YMEHUM, HABBIKOB IMPUBEIACHHBIM B TaOJUIIAX
nokaszaresei, 1100 eciiyu mpu ATOM ObUTH JOMYIIEeHBI 2-3

HECYIIECTBCHHBIC OIUOKH.

Bomonnens  Bce  BHIBI  yuyeOHOW  paboThl,
MPETyCMOTPEHHBIE pabouelt mporpammoit. CryaeHT
JIEMOHCTPUPYET COOTBETCTBHE 3HAHUN, B KOTOPOM
Y 10BJIIETBOPUTEIIHHO
OCBEIIEHAa OCHOBHAas, Haubojee BaXkHasg YacTb
Marepuana, HO TMpd OTOM  JIONYIIEHAa  OJHA

3HAYUTEIbHAS OIMMOKA U HETOYHOCTD.
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He BbionHEeH oauH wuiM 0Oojiee BUAOB Yy4eOHOI
paboThl, MPEAYCMOTPEHHBIX padoueil MporpamMmoi.
CTyneHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHWM, YMEHUN, HABBIKOB MPHUBEJICHHBIX B TaOJIUIAX
noKasaTelsield, JOMYCKAIOTCS 3HAYUTENbHBbIC OIIMOKH,
HeynosieTBopuTenbHO . .

MPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHHM, HABBIKOB TI0
pany noKa3areseu, CTYICHT UCIIBITHIBACT
3HAUYUTENIbHBIE 3aTPYAHEHUS MpPU  ONEPUPOBAHUU
3HAHUSMHM U YMEHHUSIMU TNPU UX TEPEHOCE Ha HOBBIC

CUTYyalUU.

KoHTposbHBIE BONPOCHI 10 TEMAaM M CIUNIMHBI
JJISl TEKYIIEero KOHTPOJISI M MIPOMEKYTOYHBIX aTTeCTAIUI CTYACHTOB 110
UTOraM OCBOCHUS IMCHUIIMHBI
«O0opynoBaHue U CPeICTBA TEXHOJOTNYECKOT0 OCHAIIeHUSI (PU3NKO-
XHUMHYECKOH 00padoTKm»

1. [IpeumymiectBa MU HEJOCTATKH  BBICOKOAI(P(EKTUBHBIX IMPOIECCOB
o0pabotku. CpaBHUTH € METOJAMU MEXaHMYECKOHM 0O0paboTKM u 00paboTKu
METaJIOB JABJICHUEM.

2. CtpykTypHas cxeMmMa YCTaHOBOK BBICOKOI((HEKTHUBHBIX IPOIIECCOB
o6paboTku. OO0CHOBaHHE HEOOXOIMMOCTH HAJIMYMS B HUX COCTaBE CICIHAIbHBIX
MCTOYHUKOB TexHoJornueckoro Toka (MTT)

3. Onextpospo3uoHHas obpadotka (330). Hcropus pa3BuTusi MeTOJA.
Knaccudukanus nporieccoB (MpoIIuBKa, pe3ka MpOBOJIOKOH, YITPOUHEHHE)
4, JocTtouncTtBa U Hemoctatku Metoga 230. TexHooruueckue

BO3MOXHOCTH. O0JacTh NPUMEHEHUS (JI€TaIu, MaTeprabl)

5. DJIeKTPOIpO3UOHHAs pa3MmepHast obpabotka (DDPO). CrpykrypHas
cxema obOopynoBanust st OOPO: KOMIOHOBKAa W OCOOEHHOCTH KOHCTPYKIIUU
CTaHKOB, YHUBEPCAJIbHbIE, CIICIIUAIM3UPOBAHHBIC U CIICIIMATIbHBIC CTAHKH.

6. PabGoune xuakoctu (PXK) mns O9PO: tpeboBanus k PXK, BnusHue
coctostHus POK Ha TexHonornuyeckue nokaszarenu 930, nsmenenus B PXK B nmponecce
O9PO, Buasl PXK piist 39PO pa3nuuHbix MaTepUaIoB

1. Cucrembl ouncTkH U mogadyu PoK
8. Konctpykiuu pabo4nx BaHH.
Q. baku, Hacockl, GUIBTPHI, YCTPOUCTBA AJIs peryiaupoBanus pacxona PXK.

10. KommnekroBanue padbounx cranumii ounctku PXK.
11.  Mopaenu u mpousBoauTeIN 000opyaoBanus mist D9PO
12. ['enepatopel  ummnyiabcoB (['M)  21eKTPOIPO3UOHHBIX  CTAHKOB:
kinaccudukanus ['N
13.  «3aBucumbie» U «HE3aBUCUMBIS» [ M, mpeumyIiecTBa U HEJOCTATKH
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14. 3asucumbie» ['U cxem RC, RLC, RCL, CL, LC u np., KOHCTPYKITUHU H
MPUHITUTHATHHBIC CXEMBI.

15. Cucremsl ynpasienus npoueccom IIPO: cuctemsl UITY, anantuBHbIE
CUCTEMBI, KX BO3MOKHOCTU U 00JIACTU TIPUMEHEHHUS.

16. Pasmemenwe oOopyaoBaHusi W opraHuzainusi ydactkoB O3PO:
BCTpauBaHue CTaHKOB miisi DDPO B CylIeCTBYIOMIME TEXHOJOTUYECKHE JIMHUM,
BBIJICJICHUE CTAHKOB B OTJICJIbHBIC YUACTKU

17. Mopaenu ycTaHOBOK U MPOU3BOAUTEINS 000pynoBanus s PO

18. Heobxoaumoe ocHarieHue ygactkoB 29PO

19. BozaeiictBue m omacHble IS 4YeloBeKa (aKTOpel Mpu paboTe Ha
ycranoBkax 99PO. Knaccudukanus (HpakTopoB, 10MyCTUMbIE HOPMBbI

20. Texnuka 6e3omacHOCTH mpu padoTe Ha ycTaHoBKax DOPO

21. CpenctBa obOecnedeHuss 0O€30MacHOCTH — Oomeparopa M 3allUTHI
OKpY’Karomien cpeapl Ha ycraHoBkax 9OPO

22. Texnomormueckwe cxemMbl OXO: o00paboTka  HEMOABUKHBIMU
ANEKTPOJaMu, 00paboTKa MOJIBIXKHBIMU 3JIEKTPOJIaMU: MPOIIMBAaHUE, KOITUPOBAHHUE,
TOYEHHE, MPOTATHBAHUE, pa3pe3aHue, numdoBaHue; obynacte npuMmenenus IXO:
00paboTKa pa3IMYHBIX JeTaleH U MaTepUAIIOB.

23. TunoBas cxema obopynoBanus A X0, KOMIOHOBKA 00OPYI0BaHHUS:
BEPTUKAJIbHBIE, TOPU30HTAIbHBIE CTAHKHU.

24.  UTT pna 3XO: tpeOoBaHUA, IIEKTPOMEXAHUYECKUE M CTATHUUYECKHE
UTT

25. Onexktpomutbl Juisi DXO: oOmas XapakTepucTHKa, TpeOOBaHUS K
DIEKTPOJIUTAM, COCTaB M KOHUEHTPAUWU DJIEKTPOJUTOB Mg DXO pasauyHbIX
MaTepHUaJIOB.

26. CucTtembl MMOJAAYM W OYHMCTKH DJICKTPOJIMTA: BAaHHBI, HACOCHI, arperaThl
OYHCTKH.

27. Mogaenu ycTaHOBOK M POU3BOAUTENs 000pynoBanust st DXO

28. VYyactku u nexa s 9XO: BCTpauBaHUE CTAHKOB B CYIIECTBYIOIIHE
JUHUY, pa3MelIeHUue €JUHUYHOTO CTaHKa B OTIEIHLHOM IOMEIICHUH, pa3MelieHue
TPYNIBI CTAHKOB B TIOMEIIICHHH.

29. Bo3sgeiictBue u omacHble I 4YeloBeka (akTopbl mpu pabore Ha
ycranoBkax OXO. Knaccuduxamus Qakropo, momyctumble HOpmbl CpeacTsa
oOecrieueHuss 0O€30MAaCHOCTH ONEpaTopa H 3alllUThl OKpPYXAlomed Cpenbl Ha
yctaHoBkax DXO.

30. JlazepHnast o6paboTka. CyniHoCTh mpoiecca. J[JocTonHCTBa U HEIOCTATKH
MeToza. [leranu u marepuanbl

31. Knaccuduxanus 151 OCOOCHHOCTH YCTpPOMCTBA JIa3€POB:
KIacCUpUKaIMs J1a3epoB MO aKTHBHBIM CpelaM U crocobaM — HaKaykw,
NpPUHIMIIHATBHAS CX€Ma YCTpPOMCTBAa TEXHOJOTHYECKOro Jia3epa, Jia3epbl C
HEIPEPHIBHBIM U3ITyYEHUEM U UMITYJIbCHO-TIEPUOANYECKUE.

32. Knaccudukaiys  mpOMBINIIIEHHOTO  Ja3epHOTO  00OPYIOBAaHMUS:
TEXHOJIOTUUECKHUE JIa3epPhbl, JA3€PHBIE KOMIUIEKChI, aBTOMAaTUYECKHE JIA3epPHBIC
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KOMITJIEKChI, THOKHE TPOU3BOACTBEHHBIE CHUCTEMBbI, OCHOBHBIE KOHCTPYKTHBHBIC
AJIEMEHTHI, BTOPUYHOE TEXHOJIOTHUECKOE 000PYI0BaHUE U OCHACTKA.

33. OCHOBBI TOCTPOEHHUS MPOU3BOACTBEHHOW JIMHUM C NPUMEHEHHEM
Ja3epHbIX TexHoJornyeckux komruiekcoB (JITK).

34. Ilpunuuns! noctpoeHus ACY npous3BoACTBeHHOM JuHUM. Bo3nelicTBue
W OIacHble MJisi 4eloBeKa (akTopbl mpu padoTe Ha JA3epHBIX YCTAHOBKAX.
Knaccudukanusa daxropoB, momyctumbie Hopmbl CpenctBa  oOecrieueHHs
0e30MacHOCTH ONepaTopa U 3alIUThl OKPY>KAIOIIEH Cpeibl Ha Ja3epHBIX YCTAHOBKAX.

35. IInasmennas oOpabotka (I1O). [JocToMHCTBA M HEOOCTATKU METO[A.
TexHomornyeckre Bo3MOKHOCTU. O0J1acTh MPUMEHEHNS, JETAIN U MaTepUaIbI

36. Kiaccudukamus metomnos [10: HarutaBka, HalbUICHHE, 3aKallka, pe3Ka,
pe3aHue ¢ MIIa3MEHHBIM HAarpEBOM.

37. Knaccudukanysa 1 pa3HOBHJIHOCTH TUIA3MOTPOHOB: AJIEKTPOIYTOBBIE C
JyTOU MPSIMOTO U KOCBEHHOTO JEHCTBUS, MHIYKIIMOHHBIE, JICKTPOHHBIC, C BUXPEBOU
cTabuin3aluei 1yru, Crabuian3alnrnei ra30BbIM CII0EM U CTEHKAMHM COILIA.

38. VYerpolictBa mnomaud  OPHUCAJOYHOTO  MaTephana: OPOLIKOBBIC
MUTATEIN U MEXaHU3MBbI T10JIa4u TPOBOJIOKH; PACIIbUICHHE HEUTPATbHOU MPOBOJIIOKH
U MPOBOJIOKH-AHOJIa; BBOJ HAIBUISIEMOTO MOPOIIKOBOIO MaTepHalia B ITUIA3MEHHYIO
CTPYIO B KaHaJIe COIIa, 32 €T0 CPE30M, B CTOJIO AYrOBOIO pas3psija.

39.  TexHomoruueckas OCHaCTKa JJis IJIA3MEHHOU 00paOOTKU: OCHACTKA JIJIst
B3aMMHOTO  TEpEeMENIeHUs  JeTald W  IUJIa3MOTpPOHA:  CHeluaibHas |
CHeuaIu3upoBaHHasi OCHACTKA.

40. KommnoHOBKa y4acTKOB IJisl MJIa3MEHHON 00pabOTKU: TMOMEIICHHS IS
TEXHOJIOTUYECKOro  O0OpyAOBaHMUS,  MOATOTOBKA  TOBEPXHOCTH  W3JEIUH,
BCIIOMOTATENILHOTO O0OPY/IOBAHUS U XPAHEHUsS IMOPOIIKOB; 3alllUTa OT BPEIHBIX U
OmMacHbIX (PaKTOPOB.

41. Mogenu yCTaHOBOK U IIpou3BouTenn obopyaoBanus s [10
Bo3zneiictBue u omacHble AJi 4esoBeKka (pakTopsl npu padbote Ha ycraHoBkax [10.
Knaccudukanus ¢akropoB, nmomyctumbie HoOpMbl. CpeactBa  oOecriedeHHs
0e30macHOCTH OTIEpaTOpa U 3aIUTHl OKPYXKaroliel cpeibl Ha ycranoBkax [10.

42. DOnextponHo-mydeBas obpadorka (DJIO). JlocToMHCTBA M HEIOCTATKU
Meroma. TexHonormvyeckue BO3MOXKHOCTH. OOnacTh NPUMEHEHHs, ACTAIA W
MaTepHuabl

43. CylHOCTh  TPOIIECCOB  B3aUMOJICUCTBUSL  AJIEKTPOHHOTO Jydya C
METaJUIOM: TPEBpAILEHUEe KUHETUYECKOW JHEpruu CHOpPMUPOBAHHOTO B BaKyyMme
AJIIEKTPOHHOTO IMyYKa B TEIJIOBYIO, MPEUMYIECTBA W HEIOCTATKU 3IIEKTPOHHO-
Jy4yeBOi 00paOOTKM; HMCHOJIB30BAaHUE DJEKTPOHHOTO Jy4ya B TEXHOJOTHYECKUX
mpolieccax: 3akajika, MOAU(PUIMPOBAHHE MOBEPXHOCTH, CBApKa, pe3Ka pa3IM4HbIX
matepuanoB. Kiaccudukanus MeTonoB

44, CocTtaB »dHEPreTMYECKOro M 3JIEKTPOMEXaHUYECKOro KOMIUIEKCca
AIEKTPOHHO-TY4YEBBIX YCTaHOBOK (DJIY).

45.  DnexrtponHble mymku. Kinaccudukamus u ycrpoiictBo. brioku nuranus
U yTIPaBIICHUS Ty4OM
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46.  DnexTpoMexaHuueckuid komruiekc DJIY: pabouas xamepa, BaKkyyMHas
CHUCTEMa, CHCTEMbl TO3MIMOHUPOBAHUS M TEPEMEIICHUsI 3arOTOBKU, CHCTEMBI
HaOJIIOJICHUS 32 XOJIOM IIpoliecca, CUCTEMa 3alUThl OIlepaTopa OT PEHTI€HOBCKOIO
U3IyYEHUs, BCIIOMOTaTENIbHBIE YCTpOHCTBA U MexaHM3Mbl. KOHCTpyknuu u
IPUHLIUIIBI paOOThI

47.  CXeMbl 3JIEKTPOHHBIX MYLIEK: MYIIKH HU3KOTO, CPEIHEr0 U BBICOKOIO
HANPSDKEHUS; MYIIKU C KOJIBLIEBBIM KaTOJIOM, paJUaIbHbIE U aKCHUAJIbHbIC ITYIIKH.

48. Bakyymuble kamepnl. Kiaccudukaiuys, pacueTr  HEOOXOJIUMBIX
rabapuTHbIX pazMepoB. ObecrieueHre padoThl yCTPOICTB U PUCHIOCOOIEHUIN BHYTPU
KaMepBhl.

49.  Cucremsl BAKyyYMHPOBaHUSI. Hacocsr. Knaccudukanus,
TEXHOJOTHYECKHE BO3MOXKHOCTH

50. BospaeiictBue u omacHble UIA YeloBeKa (akTopbl MpH padboTe Ha
ycranoBkax OJIO. Krnaccudukamus ¢akropoB, nonmyctumble HOpMbl. CpeacTsa
oOecrieyeHusi 0€30MaCHOCTH OIEpaTopa M 3alIUThl OKpY)KaroUled cpeapl Ha
yctaHoBkax 2JI0

51. Bakyymnas monHO-11a3MeHHasi oopabotka (BUIIO). [locTouncrtBa u
HEJOCTaTKU MeToja. TeXHONOrMyeckue BO3MOXKHOCTU. (O05acTh NPUMEHEHHUS,
JeTalld U MaTepHaIbl

52.  KoHCTpyKIusi 1 OCHOBHbIE (DyHKIIMOHAJIBHBIE Y3116l ycTaHOBOK BUIIO.

53. IlonmyuyeHme Bakyyma, OCHOBHBIE THUIIBI M TapaMeTpbl BaKyyMHBIX
HACOCOB.

54.  OOopynoBaHue, peaau3ylollee HAHECEHHE MOKPBITUM TEPMHUUYECKUM
UCTIApEHUEM, HWOHHBIM (KAaTOAHBIM) pACIBUICHHEM, MAarHEeTPOHHBIM HOHHBIM
pacmbUICHHEM, JJIEKTPOAYTOBBIM PACIBUICHUEM: TNPHHIUIUAIBHBIE AIICKTPHUECKUES
CXEMbl YCTAaHOBOK, THWIIOBbIE WCTOYHMKH TUTAHHUS, THUIIOBBIE KOHCTPYKIIHU
ucrapuTened W BHYTPUKAMEPHOW OCHACTKH, KOHCTPYKIIMH MPOMBIIUICHHBIX

YCTaHOBOK
55. OG6opynoBanue nJii HWOHHOM HWMIUIAHTAIIMU: THIIOBBIC HMCTOYHUKU
[IUTaHUsl, YCTPOMUCTBO TUIIOBOW IIPOMBIIUIEHHON YCTAHOBKH
56. TexHonornyeckue koMiniekcbl miug BHIIO: THnoBol KOMILIEKC

00opyIoBaHMs 7151 00PaOOTKH THITOBBIX M3CTHA (TUTACTHHOK PEXXYIIEro MHCTPYMEHTA,
CBEpJI, METYMKOB, (hpe3 U T.I1.).

57. BosgeiicTBue W OmacHble I 4YelioBeKa (akTopsl Tpw padoTe Ha
yCTaHOBKax U TexHojorudeckux komruiekcax BUIIO. Knaccudukamus ¢axktopos,
JOTTYCTUMBIC HOPMBI

58. Mukpoayrosoe okcumaupoBanue (MJIO). JlocTomHCTBa M HEIOCTaTKU
Merona. TexHonoruyeckue BO3MOXKHOCTU. OOJacTh MNPUMEHEHHMs, JAeTalId W
MaTepuabl

99. CTpykTypa TEXHOJOTMYECKUX YCTaHOBOK it MJIO: wucTouHUK
TEXHOJIOTUYECKOr0 TOKa, padoyasi BaHHA, TOKOIMOJBOJIbI, YCTPOMCTBA YyMNpPAaBICHUS
IPOLIECCOM, YCTPOMCTBA JIJIS MOAAYH, OXJIAXKICHUS U NIEPEMEIINBAHUS AIIEKTPOJIUTA,
JpyTrue yCTporcTBa U MpUOOpPHI
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60. UTT g MIO:  xnaccudukamuss — (KOHACHCATOPHOTO |
TpaHC(OPMATOPHOTO  THUMA),  MPUHIUNHAIBHBIE  DJIEKTPUYECKHE  CXEMBI,
MPEUMYIIECTBA U HEJIOCTATKH, JIEMEHTHasl 0a3a

61. PaGoune Bannsl g1 MJIO. Krnaccudukanus, ycTpoilcTBO ¢
MPOKAYKOM IEKTPOJIUTA Yyepe3 padouyro 30HY, 0€3 TPOKaAUKU

62. KoHcTpykiuu cucteM Mojayu, OXJKICHUS U IMepEeMEIIMBAHMUS
anekTponauTa.  Hacocbl u (UIBTPBHL CucrtemMbl  OXJ@XIECHHUS  TpU
BBICOKOOHEPIEeTUUECKUX PEKUMAX YITPOUHECHHUS

63. OnekTposuThl i1 o0paboTku metoaoM MJIO. Knaccudukanus mo
MOKPBITHAM Pa3IUYHOTO (yHKIIMOHATHLHOTO Ha3HAUCHUSI.

64. Toxonoasoas!l A MJIO. Matepuainel 1 KoHCTpyKUus. OCoOEHHOCTH
UCTIOJIb30BaHUS

65. Meroapl wm3omsamuu noBepxHocTedl mpu MJIO. Martepuansl U ux
TEXHOJIOTHYECKHE BOZMOKHOCTH. [[0CTOMHCTBA U HEAOCTATKH

66. CnocoOBl KpeIrieHHs 3aroTOBOK B  TEXHOJOTHYCCKUX  BaHHaXx.
OcobenHoctu 00paOOTKM MapHBIX 3arOTOBOK M HCIIOJNb30BaHMS (anbli-IeTanen
(criennanbHBIX AJIEKTPOA-UHCTpYMEHTOB) ripu M/JIO.

67. Mogenu ycTaHOBOK U Ipou3BoauTenu odopyaosanus it M1O.

68. Bo3zgeiictBue u omacHble I 4YenoBeka (hakTopel Mpu paboTe Ha
ycranoBkax MJIO. Knaccudukamus daktopoB, nomyctumble HOpMBI. CpeacTBa
obOecnieueHnss O€30MacHOCTH oOlepaTopa U 3allUThl OKpY’KaloLled cpeabl Ha
ycranoBkax M/JI1O.

69. Llenecoobpa3HOCTP KOMOMHHPOBAHUS BBHICOKOI(D(PEKTUBHBIX METOJIOB
o0paboTku. KoMOuHMpOBaHUE METOIOB MEXKy COOOHM U ¢ METOAaAMU MEXaHUYECKOU
00pabOTKH, MOBEPXHOCTHOTO MJIACTUYECKOTO 1ePOPMUPOBAHUS U APYTUMHU

70. JloctonHcTBa W HeNOCTaTKu KomMOuHMpoBaHus. Kiaccudukanus.
dopmupoBaHUE  TMOCIEAOBATENbHBIX, MAPAICABHBIX W TOCIEAOBATEIHHO-
napajuIeTbHBIX TEXHOJOTUYECKUX MOCIIEI0BATEILHOCTEH

71. Oco0eHHOCTH TIPUMEHEHHUs MPUHIIMIIA KOHIICHTPAIIMK OIepaIuil mpu
KOMOMHUPOBaHHOM 00padoTKe

72. Monepuuzarsi 000py/IOBaHUS M OCHACTKU [IJIi KOMOWHUPOBAHHOM
00paboTKH

73. YmpouHeHHWE TOBEPXHOCTEH HAHECEHWEM IOKPBITHM Kak OTACIIbHAS
KaTeropusi METOJ0B BBHICOKOA((HEKTUBHBIX TporieccoB oOpaboTku. Knaccudukarms
ITOKPBITUI

/4. Meronpl mONy4YeHUS YOPOUHSIOMMX TOKpeITH. Kriaccudukarms.
OO6s1acTb NPUMEHEHUS.

75.  OOecrieyeHHe  TOYHOCTH  pa3MEpoOB, TpeOYyeMBIX  IMapaMeTpoOB
IIEpPOXOBATOCTH TMOBEPXHOCTH M KA4eCTBa TOBEPXHOCTHOTO CJIOS MPU HAHECEHUH
YOPOYHSIOIIUX TOKPBITUH.

76.  O0630p obOopydoBaHUS JUIsl TOJYyYECHHUS MOKPBITHH, KiaccudUKaius,
MOJIEJIN YCTAaHOBOK U IPOU3BOIUTEIH.
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/7. Ha3naueHne M BHIBI CHEIMUAIBHBIX HCTOYHHKOB TEXHOJIOTHYECKOTO
toka (MUTT). Meroauka MoaenupoBanuss u moOopa OO0OpyIOBaHHUS IS
3IIEKTPOIPO3UOHHOM pa3mMepHoi 00padoTku (ODPO).

/8. Meroauka  TPOEKTHUPOBAHUA U opopMieHUs  TUTAHUPOBKH
TEXHOJIOTUYECKOr0 000pYyIOBaHUS ISl DIEKTPO’pOo3uoHHOTO cuHTe3a (D3C)
M3HOCOCTOMKHUX CBEPXTBEPIBIX TOKPHITUH.

79. Meroauka  TPOEKTHUPOBAHUA U opopMiIeHUST  TUIAHUPOBKH
TEXHOJIOTUYECKOro 000pYIOBaHUs ISl DJIEKTpoxumudeckoit 0opadotku (2XO0).

80. Meroauka MojenupoBaHUs W MoOopa OOOPYIOBaHHS B CHCTEMax
aBTOMATHUYECKOr0 MPOEKTHPOBAHUSA ISl JiazepHOH 00paboTku (JIO).

81. Metoauka ITPOEKTUPOBAHUS 151 opopmieHus IJJAHUPOBKH
TEXHOJIOTUYECKOro 000pynoBaHus Jj1s JazepHoi 00padoTku (J10O).

82. Metoauka ~ MPOCKTHPOBAHUS U opopmiieHus MJIAHUPOBKHU
TEXHOJIOTUYECKOr0 000pyI0BaHUs I Tu1a3MeHHoi o0padoTku (I10).

83. Metoauka ~ MPOEKTHPOBAHUS U opopmieHus MJIAaHUPOBKHU
TEXHOJIOTHUYECKOro 000pyI0BaHUs IS JIEKTPOHHO-ITy4eBOM 00padoTku (2J10).

84. Meroauka  NPOEKTHUPOBAHUS U OQOPMIICHHUS  IUIAHUPOBKHU
TEXHOJIOTMYECKOro 000pyAOBaHUs ISl BAKYyMHOH HOHHO-IIA3MEHHOM 00paboTKH
(BUIITO).

85. Meroauka  NPOEKTHUPOBAaHUS U opopmileHHs ~ TJIAHUPOBKU
TEXHOJOTMYECKOro 00OpYyAOBaHUSA B CHUCTEMax aBTOMATHUYECKOTO MPOEKTUPOBAHUS
JUTst MUKpoiyroBoro okcuaupoBanust (MZ10O).

BOHpOC])I AJIA IIOAITOTOBKH K 9K3aMEHY

o auciurinae «O00pyI0BaHKUE U CPEICTBA TEXHOJIOTHYECKOTO OCHAIICHUS (PU3UKO-

XUMHUYECKON 00pabOTKID

Hanpagsnenue noarorosku: 15.03.01 MAIIIMHOCTPOEHUME OII (mpodwuns):

«BbIcok03(DPeKTUBHBIE TEXHOJIOTHYECKHUE MPOLIECCHl U 000PYTOBAHUEH
Paznen I

1. [IpeumytecTBa 1 HETOCTATKUA BHICOKOA(P(HEKTUBHBIX MPOIIECCOB 0OPAOOTKH.
CpaBHUTH ¢ METOJAMH MEXaHUUECKOW 00pabOTKH U 00pabOTKH METAIIIIOB
JTABJICHUEM.
2. CTpyKTypHasi cxemMa KOMIIOHOBKH YCTaHOBOK BBICOKOA((DEKTUBHBIX MPOIIECCOB
o0paboTku. O60CHOBaHHE HEOOXOIUMOCTH HAJIMYHUS B X COCTABE CICIIHAIBHBIX
MCTOYHUKOB TexHosoruyeckoro toka (MTT)
3. [IpuHuMNUagbHBIE CXEMbI PETYJIMPOBaHUS MpolieccoB 00paboTku. OO61Ias cxema
aIalITUBHOTO YIpaBJIeHUsT 000pyI0BaHUEM
4. Haznauenue, pa3HOBUAHOCTH M YCTPONCTBO pabovMX CTOJIOB ISt 000PYIOBAHHS
D®XO0. HaznaueHnue KOHCOJICH, BUIbI KOHCOJIEH (TpaBepc).
5. Ha3nauenue u ycTpoicTBO BUOPOOTIOP ISl pabOUYUX CTOJIOB 000PYAOBaHUS
2dXO.
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6. OcoGenHocTr 6a3upOBaHUs 3arOTOBOK HAa pabo4MX CTOJax 000pyAOBaHUS AJIs
O®XO. KoHCTpyKIIMY TPUXBATOB U 30KMMOB JJIs1 3aKPETUICHUS 3aTOTOBOK Ha
pabounx cTojax.
7. CocoObl OCYIIECTBICHUS MIPSIMOJIMHEMHOTO IBUXKEHUS B CTAHKAX
8. OcoOEHHOCTH UCIIOJIB30BAHUS ISl IEpeMeIeHrs paboyuX OPraHoOB CTaHKa
CUCTEMBI «3y0OuaThie peiiku U mecTepHmn», «UepBsik U peitkay.
9. Ocob6eHHOCTH UCTIONB30BAHUS JUTsl IEpEMEIIEHUs pab0YuX OPraHOB CTaHKa
cucteMbl «BUHT-TanKa.
10. YcTpoiicTBO M MPpUHITUIIBI pabOTHI IIapuKo-BUHTOBBIX niepeaad (LLIBIT). Ponuko-
BUHTOBBIE niepenaun (PBII).
11. Knaccudukanus npuBoI0B IBHKEHUN HA 000PYI0OBaHUU I IJIA3MEHHOU U
nazepHoi 00padbotku u IDXO.
12. CTpyKTypHBIE CXEMBI CIEASINX MPUBOIOB MOIa4Y U IEPEMEIICHHIA.
13. Tunsl anekTpoaBUTaTENEH AJ1 TPUBOOB. JJ0CTOMHCTBA IMIArOBBIX JBUTATEICH
JUIsl TPUBOJA ABWKEHUS HAa o0opynoBanuu st DXO.
14. Bunpl maroBsIx ABUraTeaei. Y CTpoicTBO 1 0OCOOCHHOCTH MCIIOJIH30BaHHMS.
15. CniocoOs1 ynpasiieHus (pazamMy I1aroBOro JBUraTess (IOJHOLIAroBble U
MHUKpPOILIArOBbI€ PEXUMbI pa0OTHI IIArOBOTO ABUTATENS).
16. JlaTunku TMHEWHBIX U YTIOBBIX nepemenieHnit. Knaccudukarusi.
17. OnTo31eKTpOHHBIE JATYUKU JIUHEHHBIX IEPEMEILICHUM
18. Unaykrocunsl. [IpeoOpazoBaTenu yriioBbIX epeMenieHui
19. Cuctembl TOATOTOBKY CKAaTOro Bo3ayxa. [I[puHIunuanbHble cXeMbl KOMITIOHOBKU
B 3aBUCUMOCTH OT TpeOyeMOTo KauecTBa BO3AyXa.
20. Kommpeccopsl MPOMBIIITIEHHOTO TPUMEHEHHUS JUTSI COKATHsI M TTOIaY BO3/AyXa U
JIPYTUX Ta30B MO/ 1aBIICHUEM.
21. TlpuHiun neicTBus U Kinaccudukarms 00bEMHBIX KOMITPECCOPOB.
22. Knaccudukanys 1 TpyUHIMI paboThl MOPIIHEBBIX KOMIIPECCOPOB.
23. TlpuHnmn nercTBHUs TMHAMHYECKUX KOMITPEeCcCOpoB. BUHTOBOM KOoMITpeccop:
yCTPOMCTBO, MPUHIUI pabOThI, PA3HOBUAHOCTH.
24. BUHTOBOM KOMIIpECCOp: MPeUMyIIecTBa, 0COOEHHOCTH IKCILTyaTallUH.
25 Cuctembl ypaBlICHUS U PETYIUPOBAHUS KoMIpeccopoB. OnpeneneHue
apamMeTPOB KOMIIPECCOPHBIX YCTAHOBOK.
26. OunbTpO-BEHTUIISIITUOHHBIE CUCTEMbI OYMCTKH BO3/lyXa MPOU3BOICTBEHHBIX
ITOMEIIECHUN
27. Knaccuduxanus GuabTpoB sl CACTEM BEHTUJISLIUA U KOHAUITMOHUPOBAHUS
BO3/lyXa.

Paznen Il
28. O6opynoBaHue AJis MIa3MEeHHOM 00paboTku. Buipl mma3meHHoN 00paboTKH.
CocraB ycTpoicTBa Ajis MJ1a3MEHHOU 00pabOTKH.
29. Haznauenue nmnazmarpona. [IpuHuun paboThl m1a3MOTpOHA C BUXPEBOU
cTabuin3aleit 1yru paspsa.
30. SBnenue "myHTHpoBaHue 1yru". CnocoObl ycTpaHeHus "IIyHTUPOBaHUS TyTu".
31 YcrpoiicTBO mi1a3MOTPOHA, KOHCTPYKTUBHBIE OCOOCHHOCTH.
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32. TexHONOrHYECKHE yCIOBUS OOECIICUECHHUSI KaueCTBa MIIa3MEHHON 00pabOTKH.
Pazpmen I

33. DnekTpoapo3noHHasi 00paboTka MaTepuanoB. Mictopus pa3BuTus MeToa.
Knaccuduxkanus npoiieccoB (IpoirBKa, pe3Ka MpoBOJIOKOM, YIPOUHEHHUE).

34. Texnonoruvyeckue Bo3MoxxHOCTH IDDPO. Ob0nacTe npuMeHeHus (aeranu,
MaTepuabl).

35. CtpykrypHas cxema obopynoBanus 1ig DOPO: KoMIIOHOBKA U OCOOEHHOCTH
KOHCTPYKIIMU CTaHKOB, YHUBEPCAJIbHbIE, CIEIUAIU3UPOBAHHBIE U CIICHIUAIIbHBIC
CTaHKHU.

36. I'erepaTopbl uMmyIbcoB st DOPO, Ha3HaUeHUE, TPUHIIAI PAOOTHI.

37. YCTpOHCTBO pellakCallMOHHBIX TeHepaTopoB uMmmyiascoB (I'N), ux moctonHCcTBa
U HEJIOCTaTKU

38. ' Ha mosynpoBoJHUKAX (MHBEHTOPHBIE U IIMPOKOJUATIA30HHBIE), UX
JIOCTOMHCTBA U HEIOCTATKHU.

39. Perynstopbl mojiauu 35eKTpoaoB. CrocoObl 3a1aHus padourx MepeMeleHHl
ON.

40. Pabouue xuakoctu (PX) nns 99PO: TpeboBanus k P2K, BnusiHUe COCTOSIHUS
PK na texHosorunueckue nokazarenu 330, usmenenus B PJK B nporecce 99P0O,
BuAbl PXK g 99PO pa3znuyuHbIX MaTepUasoB.

41. Cucremsl ounctku 1 nogaun PXK. Koncrpykuuu padbouux BanH. baku, Hacochl,
bunbTpsl, yeTpoicTBa 1 peryaupoBanus pacxona PXK. KommnekroBanue pabounx
ctanimy ounctku PXK.

42. OCHOBHBIE PEKOMEHIALIMU 10 MPOEKTUPOBAHUIO JJIEKTPOIOB-UHCTPYMEHTOB IS
pasznuyHbIX crioco6oB 320. Marepuansl 11 u3roroBiaeHus J.

43. T1oBbIlIeHHE SPO3UOHHON CTONKOCTH IJICKTPOAOB-HHCTPYMEHTOB it D30.

44 Konctpykunu DU 115 mpoImMBHBIX CTaHKOB. [IpoekTupoBaHue u METOIbI
uszrorosnenust DU nis D3PO.

45. Koncrpykiuu DU jy1st BeIpe3HbIX CTaHKOB. CxemMa pabOThl BHIPE3HBIX CTAHKOB
s 99PO. IpoexktupoBanue O, maTepualibl U METOAbI U3roTOBICHU DU 15t
39PO.

46. IIpoekTupoBaHue TexHOIOrnueckux onepanuii 330.

47. Bugsl crankoB st 930.

Pazgen IV
48. JlazepHas oOpaboTka. CymHocTs npouecca. JlJocTOMHCTBA U HEAOCTATKH METO/Ia.
Omnepanuu j1a3epHOM 00pabOTKHU.
49.0ntuueckue cucremsl TJI.
50. Kimaccuduxarnys 1 0coOEHHOCTH YCTPOMCTBA J1a3€pOB: KiIacCU(UKaIIMS JIa3epOB
110 aKTUBHBIM CPellaM U CIIoco0aM HaKavKH, MPUHIMITHAIbHAS CXeMa yCTPONCTBA
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TEXHOJOTHUECKOT0 JIa3epa, JIa3ephbl C HEMPEPHIBHBIM U3IYyYCHHEM U UMITYJIbCHO-
NEPUOANYECKHE.
51. IIpoMelnIeHHOE JIa3epHOE TEXHOJOoruYeckoe obopynoBanue. Haznauenue,
TEXHOJIOTUYECKHE XapaKTEPUCTUKHU.
52. JIazepHble TEXHOJOTUYECKUE YCTAHOBKHU VISl PE3KU U MTPOILIUBKH JINCTOBBIX
MaTepHaoB.
53. JITY nyist cBApOYHBIX ITPOIIECCOB
54. JITY nist aqaiuTUBHBIX TEXHOJIOTUN
55. BospelicTBre 1 omacHbIe Uil yeaoBeKa (DakTophl Mpu paboTe Ha JTa3epHBIX
ycraHoBkax. Kinaccuduxkarms ¢pakTopoB, 10MyCTUMbIE HOPMBI. TeXHHKa
Oe3omnacHocTU npu padote Ha azepHbix yctaHoBkax U JITK. Cpencra obecnieueHust
0e30IacHOCTH OTiepaTopa M 3aIIUThl OKPYXKAIOIEH cpeibl Ha Ta3epHBIX YCTAaHOBKAX.
56. CyImHOCTh MPOLIECCOB B3aUMOICHCTBUS JIIEKTPOHHOTO JIyda C METAJJIOM:
MpeBpalieHe KHHETHYECKO 3HepTun C(HOPMUPOBAHHOTO B BAKyyM€ JIEKTPOHHOTO
My4YKa B TEIJIOBYIO;
57. Vicionb30BaHKE IEKTPOHHOTO Jy4ya B TEXHOJOTUYECKUX MPOLIECCaX: 3aKalka,
MO (ULIMPOBAHNE TOBEPXHOCTH, CBapKa, Pe3Ka PA3IMUHBIX MaTepUaOB.
58. JlocTomHCTBa M HEJOCTATKU MeTo1a. TexHoornyeckue Bo3MokHOCTH. O61acTh
NpPUMEHEHUS, IeTalld U MaTEpUAIIbI.
59. Knaccuduxanus meronos. CocTaB 3HEPTeTUUECKOTO U AJIEKTPOMEXaHUYECKOTO
KOMILIEKCA 3JIEKTPOHHO-ITY4YEBbIX YCTaHOBOK (DJIY). KoMnoHOBKa KOMITJIEKCOB 1JIs
12J10.6013. Dnexkrponnsie mymku. Kinaccudukarms u yctpoicTBo. brioku nuranus
Y YIIPaBJICHUS TyYOM.
60. CxeMbl 37eKTPOHHBIX MYIIEK: MyITKA HU3KOTO, CPETHETO U BHICOKOTO
HANPSDKEHUS; MYIIKHA C KOJIBLIEBBIM KaTOIOM, PaJHalbHbIC U aKCHATBHBIE MYIIKH.
61. Bakyymusie kamepsl. Knaccudukanus, pacder He0OX0IMMBIX Ta0apUTHBIX
pazmepoB. ObecrnieueHrne paboThl YCTPOMCTB U MPUCIIOCOOICHUN BHYTPU KaMeEPHI.
62. Cuctemsl BakyymupoBanus. Hacocrel. Kimaccuduxanusi, TexHomornueckme
BO3MO>KHOCTH
63. BoznelicTBue 1 onmacHbie JIsl 4enoBeka (pakTophl mpu paboTe Ha yCTAaHOBKAX
DJ10. Knaccudukarus HakTopoB, T0MyCTUMbIC HOPMBI. TeXHHKA O€30MaCHOCTH
pu padote Ha yctaHoBkax DJIO. Cpeactsa odecrieueHus: 6€30MaCHOCTH OnepaTopa
Y 3alllUThI OKpYyXkaroleit cpenbl Ha yctaHoBKax JJ10.
64. HaznaueHre 1 TEXHOJOTUYECKUE XapaKTePUCTUKU JJI THAPOaOpa3uBHOM
obpabotku (I'AO), cxema 'AO.
65. KoHCTpYKIIMM HACOCOB BBHICOKOTO AaBieHUs. TeXHUYECKHUE XapaKTEPUCTHUKH,
TexHuyeckoe 00CTyKUBaHUE.
66. KoHCTpyKIIMM rOJI0BOK JJ1s1 THIpoaOpa3uBHOM pe3ku. Texuuuyeckue
xapakTepucTUKU. CTOUKOCTh JIEMEHTOB roJIoBKU. OOCTyKUBaHHE.
67. Pacy€T 1 BIOOp OCHOBHBIX ITAPAMETPOB YCTAHOBKHU U PEXKYIIEH TOTOBKH IS
rupoadpa3suBHON 00paOOTKH.
68. AOpa3uBHBII MaTepual A TUAPoadpa3suBHOM 00paboTku. CucTEMa OUYUCTKH
paboueil )KUIKOCTH OT IIJIaMa.
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69. Haznauenue pexxuMoB rugpoadpasuBHoi o0padbotku (I'AO). Bousiaue
OTZICTBHBIX MTAPAMETPOB PEKUMOB 00PaOOTKH HA MMPOU3BOIUTEIHHOCTDh U KAY€CTBO
ob6paboTku. [Tytu nosimeHus 3pHEKTUBHOCTH THIPOaOpa3uBHON 00pPaOOTKHU.
Cpasuenne ['AO ¢ na3zepHO# U 3JIEKTPOIPOZHOHHON 00paObOTKAMHU.

Pasnen V

70. Knaccudukaiust MeTo1bl MOJIU(PUKALIMKA CBOWCTB MOBEPXHOCTHOTO CJIOS.
Ha3naueHue, TeXHUYECKUE U TEXHOJIOTUYECKUE XapaKTEPUCTHUKHU.

71. CriocoObl co3aHus Ha MOBEPXHOCTH YIPOUYHSIOMIUX CIOEB U MIIEHOK. CxeMa u
TEXHOJIOTUYECKUE XaPAKTEPUCTUKHU Ta30IIaMEHHOTO HAIbLICHHUS.

78. CriocoObI co3MaHMs Ha MIOBEPXHOCTH YIIPOUHSIONINX CIOEB U TIEHOK. Cxema u
TEXHOJIOTUYECKUE XapAKTEPUCTUKU METO/Ia JICKTPOAYTOBON METaIU3aIuu
MOBEPXHOCTH.

79. CniocoObl co3/1anus Ha IOBEPXHOCTH YIPOUHSIOMIMX CIOEB U MIEHOK. CxeMa u
TEXHOJIOTUYECKUE XapPAKTEPUCTUKU METOa TUIa3MEHHOTO HAHECEHUS TTOKPBITHH.
80. CriocoObI co3manus Ha MOBEPXHOCTH YIPOUHSIOMIUX CJIOEB U TIEHOK. Cxema u
TEXHOJIOTUYECKHE XapaKTEPUCTUKUA METO/1a Fa30JUHAMUYECKOTO HAaHECEHUS
ITOKPBITUH.

81. MeToas! ocaxaeHus NOKphITUH. CxeMa U TEXHOJIOTHYECKUE XapaKTePUCTUKHU
METO/1a TyTOBOT'O UCIIAPEHUS B BaKyyMe.

82. MeTobl ocaxaeHust TOKPBITUNA. CXeMa U TEXHOJIOTUYECKUE XapaKTePUCTUKU
METOJIOB JYTOBOT'O0 U MAarHETPOHHOT'O HAMBICHUS B BaKyyMe.

83. MeToabl ocaxkaeHus NOKPHITUNA. CXxeMa U TEXHOJIOTHUYECKUE XapaKTEPUCTUKHU
METO/Ia UCTIAPEHUSI MATEPUAJIOB JIEKTPOHHBIM JIy4OM B BaKyyMe.

84. Crioco0bI co3aHus Ha MOBEPXHOCTH YIPOUHSIIONIKUX CI0EB U TUIEHOK. Cxema u
TEXHOJIOTUYECKUE XapPAKTEPUCTUKU METOIa MIEKTPOUCKPOBOTO JIETUPOBAHUSI.

85. CxeMa 1 TeXHOJIOTHUYECKUE XapaKTEPUCTHKH 000PYI0BaHUS METOAA
AIIEKTPOUCKPOBOIO JIESTUPOBAHUSI.

86. DIEKTPOXUMHUUYECKNE METO/IbI CO3/ITaHUS HAa TOBEPXHOCTH YIIPOUHSIOIINX CIOEB U
IJIEHOK.

87. MeTroa TepMOXUMHYECKOTO HAHECEHHUS MOKPBITHM. CXeMa U TEXHOJIOTUYECKUE
XapaKTEPUCTUKU METO/IA.

88. MeToapl ynpouHEeHUsI TOBEPXHOCTEN 0€3 UCTIONb30BaHMS TPUCATOTHBIX
MaTepUaJIOB JJIsl CO3/IaHUS YIIPOYHEHHOTO MOBEPXHOCTHOTO CJIOSI.

89. Knaccudukanuss wmerofoB (ymnpouHsitomias o00paOoTka, pa3AeiauTeIbHBIC
oriepaliu, pEeMOHTHBIE TEXHOJOTUH U JIp.)

KoMmiieKT 3K3aMeHAIITHOHHBIX OMJIETOB
no AucumiuinHe «Q00py1oBaHue U CPEACTBA TEXHOJIOTHYECKOr 0
ocHaleHus: GU3NKO-XUMHYECKOIl 00padoTKM»
Kommekt conpepxut 30 6uneToB, B KaxkaoM Ouiiere 1o 3 Bompoca.
[lepBerit Bommpoc OuiteTa mpeaHa3HaA4YeH JIJIsl OIIEHKH OCBOCHHS MPO(eCCHOHATBLHOM
komnerennuu OITK-9.
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Bropoii Bonpoc Guiera mpeaHazHayeH sl OLEHKHA OCBOEHUS MPo(decCcrnoHalIbHOM
komrierenuu OTTK-9.

Tpetuii Bonpoc Ouiera npeIHa3HayeH sl OLEHKU OCBOCHHUS MPO(eCcCHOHATBHOM
komrmerenuu OITK-12.

KomMriekt OuneToB XxpaHUTCs B apXuBe JOKyMEHTOB Kadenpsl. [Ipumepst
oopMIIeHUSI OMIIETOB IPUBECHBI HIKE.

BapuaHT 3K3aMeHAIMOHHOTO OHJIeTa

MUHNUCTEPCTBO HAYKU U BBLICIIET'O OBPA30OBAHUS POCCUNCKOM DGEJIEPALINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BHICIIIETO 00pa30BaHus
MOCKOBCKUY MOJUTEXHUYECKUN YHUBEPCUTET

Hamnpasnenue noarorosku: 15.03.01 MAIIMHOCTPOEHUE
OII (mpoduiib): «Bbicoko3(pPpeKTUBHBIE TEXHOIOTMUECKHE MTPOLIECCHl U 000pyA0BaHUE)»

Kadenpa «Texnosornu u o00py1oBanne MamMHOCTPOEHUS»

Nucnuminna: "' O0opy1oBaHUe U CPEACTBA TEXHOJOTHYECKOT0 OCHAIIEHUsST (PU3UKO-XUMUYECKOMH
oopadoTkm "

BUJIET Ne 1

1. [Ipeumy1iecTBa U HEAOCTATKU BHICOKOA((HEKTUBHBIX MpolieccoB 00paboTku. CpaBHUTH C METOAAMHU
MEeXaHUYECKON 00paboTKN U 00pabOTKH METAIIJIOB TaBICHUEM.

2. Haznauenwne turazmatpona. [IpuHImn paboThl m1a3MoTpoHa ¢ BUXPEBOM CTaOMIN3aIen IyTu
paspsna.

3. Cxema 00pabOTKH, TEXHOJIOTUIECKHAE XapAKTEPUCTUKU U 000PYIOBAaHHE METOA IIEKTPOUCKPOBOTO
JIETUPOBAHMUS.

3aBenytomiuii kaheapoii:

46




MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3BOBAHUSI POCCUNCKOW ®EIEPAIIN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE BBICIHET'O OBPA3OBAHUA

«MOCKOBCKHUU MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

(DaKYHBTeT MAalIMHOCTPOCHUA

YTBEPXIAIO
Jlexan (paxynbTeTa MallIMHOCTPOCHUS

/E.B. Cadonon/

“©o 2023 r.
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