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OobopynoBanue 1Jisl MaKU

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HAIIpaBJICHUTIO ITOATOTOBKHU
15.03.01 MamuHocTpoeHue

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexHoJ0rHK CBAPOYHOTO MPOU3BOJICTBA U WHIKEHEPHS TTOBEPXHOCTEH

dopma 00ydeHus: ouHast
I'on Habopa: 2026
O6mras Tpynoemkoctsb: 3 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 7

dopma KOHTPOJIsA KP, Hroro
Buj 3ansarui DK3aMeH
Jlexuumn 12 12
JlaGopaTopHble
[TpakTHueckue 12 12
PykoBoJCTBO: KypcoBbie paboThl (poektsi) / PI'P 1 1
ITpomMexyTouHas aTTecTanus 0,35 0,35
KoHnraktHas pabota 33,35 33,35
CamocrosTenbHas paboTta 47 47
KoHTpoan 35,65 35,65
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OtcyTcTBYET

Peniensent

(OondicHocmb, yueHoe 36anue, cmenets, Pamuaus 1.0.)

PaGouas mporpamma aucuuminHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yyeOHoro miana
HaIpaBJICHUs TOATOTOBKU
15.03.01 MamuHOCTpOEeHHE

Cpok neiicTBus padoueii mporpaMMepl AucuuIMHbI 10 «01» cenTsiops 2030 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«CBapka, 06paboTKa MaTepuaoB JAaBJICHUEM U POJCTBEHHBIE IPOIIECCHD)

(mpotokon 3acemanust Ne 1 ot 03.09.2025r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHA OUCHHUIUIMHBI — IOBBICUTH T'OTOBHOCTH CTYACHTA PCIIAaTh IMPOU3BOACTBCH-
HBIC BOITPOCHI, CBSA3aHHEBIC C 060py,I[OBaHI/ICM JIA MalKH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIIMHB] U NTPaKTUKU, HA OCBOEHUM KOTOPBIX Oasupyercs JaHHas AUCLUUILIMHA: «Du-
3UKay, «XuMusa», «MarepuanoBeeHUE U TEXHOJIOIMsl KOHCTPYKIIMOHHBIX MaTepuanoBy, «llaiika
MaTepuanoBy, «IIpou3BoICTBO CBAPHBIX KOHCTPYKILIMI.

JIMCUUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAUMO Kak
Ipe/NIeCTBYIONIEE: OJHOBPEMEHHO U3ydaeMble JUCUUILTHHEI «I[poekTupoBaHne CBAPOYHBIX IIEXOB
U Yy4acTKOB», «OpraHu3zaiys cBapoYHOTO MPOU3BOJCTBAY MM «OIEeHKAa TEXHHYECKUX PEUICHUN B
CBapKe M POJCTBEHHBIX IMPOIIECCAax», MPEIIUIUIOMHAS MPAKTUKA, BBHITIOJIHEHUE BBITYCKHON KBaH-
(buKaOHHON PabOTHI.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyeMbie H KOH-

TPOJIMPyeMble KOMIIe-
TEeHIHH

(Koa 1 HAMMEHOBaHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3yabTaThbl 00y4e-
HHUSA

[IK-4 — Cnocoben ocy-
HIECTBIATh (U3NYECKOE U
MaTeMaTHYeCKOEe MOJIEIH-
poBaHue HCCIIETyeMbIX
MallliH, TPOILECCOB, U
00BEKTOB, OTHOCSALIUXCS K
npodeccuoHanbHON  cde-
pe, OpraHu30BBIBATH MPO-
BEJICHHE DKCIIEPHMEHTOB C
aHaJIM30M UX Pe3yIbTaTOB

(UO-1nk-4) AHanu3upyer
HaIlpaBJICHUS Pa3BUTUSA
OTEUYECTBEHHOM U 3apy0ex-
HOM CBapOYHOM TEXHUKU U
TE€XHOJIOTHH

3HaTh: NPUHLMIIBI padOThI U TpeOOBa-
HUS K 000PYIOBaHMIO JUI OJTOTOB-
KM TTOBEPXHOCTEN U COOPKH MOJ maii-
KY, JUIsl CO3JaHUSI KOHTPOJIUPYEMBIX
ra30BBIX CpeJ Ul MAWKH, JUIs CO3/a-
HUS ¥ U3MEPEHUS BaKyyMma, JUIs
Harpesa noJi Nanky

YMeThb: OLIEHUTh NPEUMYIIECTBA U
HEJ0CTaTKU TOTO UM UHOTO 000py-
JIOBaHUS JUIsl MAlKu

Bnaners: HaBbIKaMH 0OOCHOBAHHOTO
BbIOOpa 000pyIOBaHMS IS OCY-
IIECTBJICHUS OTIEPaliii TEXHOJIOTHYE-
CKOr0 Ipo1necca nanku




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

JyEMOM1 INTEPaTyphl

B . HaumeHoBaHuMe TeM 3aHATHI Oo0nbem, KOHTPOJIsl (Haume-
Monyas (pa3aen) | yueOHoI . Cemectp Bbanabl | UuTepakTuB, 4.
DPaGOTHI (yuedHoli padoThI) u. HOBaHMeE OLEHOYHO-
ro cpeacTna)
Paznen 1. O6opyno- | JIek Tewma 1.1. O6opynoBanue 11 OUUCTKH 7 2 - KypcoBas pabora,
BaHUE IS TTOJIrO- MOBEPXHOCTH BOTIPOCHI K 9K3aMEHY
TOBKH [TOBEPXHOCTHU Tema 1.2. O6opynoBaHue i HaHECEHUS
1 COOPKU MO/ MaNKy ITOKPBITUM MOJ NAaNKy
Tema 1.3. O6opynoBanue i cOOpKU U
HAHECCHMSI IIPUTIOS
Cp N3yuenune marepuana JeKIuil 1 peKOMEH- 7 6 -
JyeMOil TUTepaTypsl
Paznen 2. O6opyno- | JIek Tema 2.1. O6mme TpeGoBanus K 060pyI0- 7 2 - KypcoBast pabora,
BaHUeE JJIs IoTy4e- BaHUIO IS TTOJTYYE€HUS KOHTPOIHUPYEMBIX BOIPOCHI K 9K3aMEHY
HUSL KOHTPOJIUpYe- atmocoep.
MBIX Ta30BBIX CPEJI Tema 2.2. IlonydyeHue a30T0-BOAOPOAHBIX
IS TTAKA cMeceil.
Tema 2.3. IlonyueHue razoBbIX cMeceid,
CoJIeprKaliX OKCUJ YTIepoaa U BOJAOPO/I.
Tema 2.4. ITonyueHue razoBbIX cMecei,
COJIep KAINX JOTOJTHUTEIbHBIE aKTHBATO-
pBI
Cp N3yuenne marepuana JeKIuil 1 peKOMEH- 7 8 -




Mopyas (pa3aen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0

KOHTPOJIsl (Haume-

HOBaHHE OLCHOYHO-
ro cpeacTna)

Pa3nen 3. OcHOBEI
BAKYYMHOH TEXHUKH

Jlek

Tema 3.1. Bakyym. O01ire TepMUHBI,
OIpe/eNICHUs] U 3aKOHOMEPHOCTH.

Tema 3.2. BakyyMHbI€ HACOCHI.

Tema 3.3. IIpuGops! 1t U3SMEPEHUS TaB-
JICHUS pa3peKeHHOTo Tasa.

Tema 3.4. TunoBas cxema ¥ IPUHLIMIIBI
pacueTra BakyyMHOM CHCTEMBI.

KypcoBasi padora,
BOIIPOCHI K SK3aMEHY

W3yuenune maTepuaiia JIeKLUH U peKOMEH-
JyeMOMW JIMTepaTyphl

Paznen 4. Harpea-
TeIbHOE 000PYH0-
BaHHE IJIS1 HallKu

Tema 4.1. Bunpl Teronepeaayu U ux uc-
MOJIb30BaHUE NP MANKE.
Tema 4.2. Ileun g maiiku.

KypcoBasi padora,
BOIIPOCHI K 9K3aMEHY

N3y4yenne maTepuana JEKIUNA U PEKOMEH-
JyeMOMW JIMTepaTyphl

[IpakTnueckas padora Nel. [leuun u KOHTEH-
HEPBI ISl ANKY.

OTYCT MO IMPAKTHUYC-
CKOi1 paboTe

Odopmrnenne oTdera ¥ MOArOTOBKA K 3a-
[IMUTE MIPAKTHIYECKON PAOOTEL.

Tema 4.3. O6opynoBanue A MalKH Mo-
IPYKCHHEM.

Tewma 4.4. O6opynoBanue i UHIYKITH-
OHHOM TalKH.

Tema 4.5. O6opynoBanue i ra3oruia-
MEHHOW ManKku

KypcoBas padora,
BOIIPOCHI K SK3aMEHY

N3ydenue marepuaiia J1eKUUd U peKOMEH-
JyEMOM JTUTEpaTyphl




Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHnMe TeM 3aHATHI Oobem, KOHTPOJIAl (HauMme-
Monyas (pa3aen) | yueOHOI . Cemectp banabl | UHTepakTHuB, 4.
A60TEI (yueoHoO¥ paGoThI) 4, HOBaHHUE OL[EHOYHO-
P ro CpeacTBa)
Ip [IpakTrueckas pabora Ne2. M3yueHune KOH- 7 4 2 OTYET IO TPaKTHYE-
CTPYKIIMH 3JIEKTPOIM3HO-BOIHOTO TeHEpaTopa CKOMi pabore
AC-1
Cp Odopmienne oTdeTa U MOJAroTOBKA K 3a- 7 4 -
[IUTE MIPAKTUYECKON PaOOTHI.
Jlex Tema 4.6. O6opynoBanue i MalKu dJ1€K- 7 1 - KypcoBasi pabora,
TPOCOIIPOTHBICHUEM BOTIPOCHI K 9K3aMEHY
Cp N3ydenue matepuana IeKIUA U PeKOMEH- 7 2 -
JlyEMOU JTUTEPaATypPhl
ITp IIpakTnueckas padora Ne3. O0opyaoBaHue 1 7 4 - 4 OTYETHI 110 MTPAKTH-
HpI/ICHOCO6J'I6HI/I$I JIA HaﬁKH, MPUMCHSCMBIC B YCCKUM pa6OTaM
OO0 «TonpATTUHCKMI TpaHCHOpPMATOP» U
000 «AIIDJI».
[IpakTrueckas padora Ned. ObopynoBanue u
MIPUCTIOCOOIEHUS AT TAKH, IPUMEHsEMbIE B
AO «ABTOBA3» 1 OO0 «JIana-
UHCTPYMEHT)
Cp OdopmiieHre 0TYETOB U TIOJITOTOBKA K 7 4 -
3aIUTe MPAKTUYECKUX PaboT.
KP Brinonuenue, opopmieHue u caada Kyp- 7 1
COBOM paOOTBHI.
ITA DK3aMeH 7 0,35 -
Kontpons |I[loaroroBka k sx3aMeHy 7 35,65 -
Hroro: 108 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

Jlekumu poBOJATCS B TPAAUIIMOHHOM (popme.

Ha mpakTrueckux 3aHsATHAX paboTa MO BO3MOXXHOCTH OPTaHU3YeTCsl B MAJIBIX TPYNNAx B
UHTEPAKTHUBHOM pexuMe. [10 BO3MOKHOCTH OpPraHU3YIOTCS SKCKYPCHU Ha TPOMBIIIJICHHBIC MPE/-
HPUATHSL.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

[To qucuuniauHe NpeayCMOTPEHBI TPATUIIMOHHBIC JIEKITMOHHBIE 3aHATUs. OJJHAKO 3TO HE UC-
KIIFOYaeT aKTUBHOE y4acTHE CTYACHTOB B MPOBEACHUM JIEKIIUU, OOIIEHUE NPEroaaBaress co CTy-
JIEHTaMU B peKUME AHAJIOTa.

[Ipu npoBeneHUH MPaKTUYECKUX PabOT jKeJIaTeNbHO HMCIONb30BaTh paboOTy B MaJbIX IpyI-
nax, 9To0bl 00eCnevYnTh aKTUBHOE y9acTHe KaXKIAOro CTyJEHTAa B BBINOJHEHUU padoTel. Hanbomee
BaXHBIMU pa3ielaMUd OTYeTa 1Mo paboTe CleyeT CYMTATh ONMCAHUE MONYYEHHBIX PEe3yJIbTaTOB U
BBIBOJIBI 11O padoTe.

Copep:xanne KypcoBOil paOOThI 3aBHCUT OT HAINPaBIEHHOCTU OYAyIIei BBIMTYCKHOW KBallH-
¢dukanmonHoi pabotel. Ecnu mpemycmaTpuBaeTcs MCIOIb30BAHHUE MAKKW B KaueCTBE OCHOBHOTO
BapHaHTa, TO TeMy pabOTHI 1e1eco000pa3HO BHIOUpATh KaKk MOKHO OJrke K HampasieHuto BKP, B
JaTbHEHIIIEM MaTepualibl paboThl OPraHUYHO BOMAYT B €€ cojaeprkanue. Bo3amMoxkHO paccMoTpeHue
naiiki B KauecTBE albTEPHATHBHOTO BapuaHTa crioco0a COeTUHEHUS, B JajbHEHIIeM Mpu BeIOOpe
Bapuanta B BKP Hapsy ¢ npyrumu dakropaMu JOJHKHBI OYAYT YUUTBIBATHCS M TPEOOBaHUS K 000-
pPYIOBaHHIO (B YaCTHOCTH CpaBHHUTENbHAS MPOCTOTAa U CTOMMOCTh). Ecnu maiika He Oyzaer paccmart-
puBathbcsi B BKP, TO BO3MOXeH BBIOOD JIF000TO BapraHTa TeMbI pabOThl U3 IPUBEICHHOTO TIPUMEP-
HOTO MEPEYHS U AHAIIOTMYHBIX TEM C YyU4ETOM 3aMHTEPECOBAHHOCTH CTYICHTA.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIM ee 4acTH) OLIEHOYHOI0 CPeACTBA
7 I1K-4 Omuemwl no npakmuyeckum pabomam Ne
1-4
Kypcosas paboma
Bonpocuwl k ax3ameny NeNe 1-48, 3a0auu

7.2.1. KypcoBas padora

(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (1)
B cootBercTBuu ¢ [lonoxkeHuem o KypcoBoii pabote (KypcOBOM IPOEKTE).

TeMbl NCbMEHHBIX PadoT

Ne i/m TeMbl

1. | AHanu3 o0opymoBaHus [UIA ... (HapuMep, MaiKy MeYaTHBIX I1J1ar)
Bb160p 000pyaoBaHus Isl AWKH ... (HApUMep, ATFOMUHUEBBIX TEIUIOOOMEHHUKOB).
MozepHu3aiysi CHCTEMbI YIIPaBIICHHUS ... (HAIpUMEp, BAKYYMHOH 1€4n).
CoBpeMeHHbIC TCHICHIIUK Pa3BUTHS ... (HAIPUMED, BAKYYMHOW TEXHHUKH)
Brei6op oGopynoBaHus A OCYIIECTBIEHHUS TEXHOJOTMUYECKOTO TMpollecca Maiku
(Yka3bpIBaeTCsi KOHKPETHOE M3/IEINE)

S EI RN

Kparkoe onucaHue u perjiaMeHT BbITOJTHEHHS

KypcoBast paboTa sIBJIeTCS OUeHb Ba)KHOM COCTABIISIOIICH JaHHOM JWCIMILIMHBI. BhImos-
HEHHUE KypcoBOil pabOThl TOJKHO oOecreunBaTh KaK YCBOEGHHE CTYAEHTOM 3HAaHMM M MOJIydyeHUe
HEOOXO/JMMBIX HAaBBIKOB, TaK M €r0 3aMHTEPECOBAHHOCTb B M3YyYCHHUU TUCHIUIUIMHBL JIMCIHMILTHMHA
U3y4aeTcs B MOCICIHEM ceMecTpe OaKallaBpCKOM MOATOTOBKHU, MOATOMY XKellaTelbHa CBSA3b KypCo-
BOW pabOTHI C HANPABJICHUEM BBITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI.

KypcoBast paboTta nojroraBiuBaercsi B TekcToBoM peaaktope Microsoft Word, kerp 14.

Kpurepum oueHku:
«OTJIMYHO» - IOJIHOCTBIO BBINOJHEHO 3aJaHUE Ha NPOCKTUPOBAHUE, JIMYHBIM BKJIAJ CTYACHTA HE
BBI3BIBAET COMHEHUH, CTYIEHT XOPOIIO OPUEHTUPYETCSA B IPEICTABIICHHOM MaTepHalle U MPaBHIIb-
HO OTBEYaeT Ha OOJIBIIMHCTBO BOIIPOCOB IO padoTte
«XOpOLIO» - B OCHOBHOM BBIIIOJIHEHO 3a/IaHWE HAa MPOEKTHUPOBAHUE, JINYHBIN BKJIaJ] CTyJIEHTA HE
BBI3bIBAET COMHEHUM, CTYJEHT XOPOIIO OPUEHTUPYETCS B IIPEACTABIICHHOM Marepuaie U IpUHIIU-
MUAIbHO MPaBUIILHO OTBEYAET Ha OOJILIIMHCTBO BOIIPOCOB 0 paboTe
«YZOBJICTBOPUTEIILHO» - 3aJlaHUE Ha IPOCKTUPOBAHUE BBIIIOJIHEHO HE ITOTHOCTBIO WJIM JIMYHBIN
BKJIQJI CTYJICHTA BBI3bIBA€T COMHEHUS, WIIA CTYJEHT IUIOXO OPUEHTUPYETCS B MPEICTABIEHHOM Ma-
Tepuaie, WM NPUHIHUIHAIGHO HETPaBUJIBHO OTBEYaeT Ha MHOTHE BONPOCHI 10 paboTe (He Oonee
JIBYX U3 MEPEUUCIICHHBIX YCIOBUH)
«HEYJIOBJIETBOPUTEIBHO» - paboTa HE BBHINOJIHEHA WM HE NPEACTaBICHA Ha 3alIUTYy, WIA CTYACHT
IPUHIUINAIBHO HEMPaBHIILHO OTBEYaeT Ha OOJBIIMHCTBO BONPOCOB IO paboTe, WU Oosee ABYX
YCJIOBUM U3 IIPEABIAYIIErO IIYHKTA



7.2.2. Oryersl 110 IPAKTUYECKUM padoTaM
(Haumenosanue OYeHOUHO20 CPeocmea)

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

Copep:xaHue OT4ETa yKa3bIBAETCS B METOJUYECKUX YKa3aHUAX. B Hayase oTuera mpuBOIAT-
cs 1eNb U nporpamma padotel. OCHOBHAs YacTh OTYETa JOJDKHA COAEPIKATh CBEICHUS O COZIepiKa-
HUU U pe3yibTaTax paboThl, BKJIIOYas KPaTKOE OMKMCAHKUE MPUHIUIA padOThl H3y4aeMoro o0opyno-
BaHUA U €ro TCXHUUYCCKUX XAPAKTCPUCTHUK, HGO6XOI[I/IMBI€ CXEMBI, Ta6JII/II_H:I nu rpa(bmcn B KOHIIC
OTYeTa MPUBOASITCS BHIBOABI O TOCTHXKEHUH 11eJIU Pa0OThI, IO KOHKPETHBIM MOJy4YE€HHBIM PE3yJIbTa-
TaM, O MPEUMYIIECTBAX U HEAOCTATKAaX U3y4yeHHOTro oOopyaoBanus. [1pu 3amuTe otyera oOcyxma-
I0TCS NIPUHIIUIBI, TEXHUYECKUE XapaKTEPUCTUKH, MPEUMYIECTBA U HEJOCTATKU U3ydaemMoro 06o-
PYAOBaHUS, X0/ U PE3YJIbTAThl PAOOTHI.

Kpurepun oneHku:

«PaboTa 3a4TeHay - CTYACHT BBIOJHUI MPAKTUIECKYIO padoTy, OpOPMIIT OTYET U OTBETHII
HAa JIONOJHUTENIbHBIE BOIIPOCHI MPEMO1aBaATENS.

«Pabota He 3a4TeHay - CTYJCHT HE BBIMOJIHIII MPAKTUICCKYIO0 padoTy, WK HE OOPMHUI OT-
YeT, WM He OTBETUJI Ha JIOTIOJIHUTEIbHBIE BOMPOCHI IIPET0aBaTess.



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp__ 7

Ne

/i Bomnpocskl Kk 3K3aMeHy

1. | Obmas xapakTepucTuKa 000pyAOBaHUS IS TANKH.

2. | ObopynoBaHue JUisl TEPMUUECKON U MEXAHUYECKONH OUMCTKH TOBEPXHOCTH.

3. | ObopynoBanue yist XUMHUYECKOM OYUCTKU MTOBEPXHOCTH.

4. | O6opynoBanue s GU3NKO-XUMUYECKON OYHCTKH MOBEPXHOCTH.

5. | ObopynoBanue 1ist Ty>KEHUS.

6. | ObopynoBaHue sl HAHECEHUS TaJIbBAaHUYECKUX U XUMUYECKUX MOKPBITHI MOJT ANKY.

7. | ObopynoBaHue JUisl HAHECEHUS TIOKPBITUH 10/ MaliKy METOA0OM TEPMUYECKOI0 UCTIapEHUs U
KOHJICHCAllUH B BaKyyMe.

8. | ObopynoBanue 1yist COOpPKH MO MANKY U HAHECSHUS TIPUIIOA.

9. | OcHoBHble TpeOOBaHUS K 000PYJOBAHUIO /IS MTOyYEHHSI KOHTPOJIUPYEMBIX atmochep.

10. | CriocoObI moTyueHust a30TOBOJOPOIHBIX CMECed. Y CTAHOBKH ISl TUCCOIIMUPOBAHMS aMMH-
aka.

11. | lloxy4yeHue a30TOBOJOPOAHBIX CMECEH YACTUYHBIM C)KUTAHHEM U pa30aBlIeHUEM JAUCCOIUH-
POBaHHOI'O aMMHAKa

12. | I'eneparopsl 118 MOIy4EHUS] BOCCTAHOBUTEIBHBIX T'a30BbIX CMECEH.

13. | [Tomy4yeHue 3HTOTEPMUUYECKHUX M SK30TEPMUUECKUX aTMochep.

14. | Ucnionp3oBaHUE BBIXJIOMHBIX F'A30B AJIs NOJYyYEHUSI KOHTPOJIUPYEMBIX NasUIbHBIX CMECEH.

15. | Ouuctka razoB OT IpUMECEil.

16. | [lony4yenue ramonaocoaepKamux ra3os.

17. | llonyuyeHnue napoB aKTUBHBIX 3JIEMEHTOB.

18. | Bakyym. OOmmue Tepmunbl 1 onpeseneHus. CTerneHu BaKyyma.

19. | Orkauka: ocHOBHbIE IOHATHA. OCHOBHOE YpaBHEHUE BAKyyMHOW TEXHUKH.

20. | I3MeHeHue pexuMOB TE€UEHUs ra3a 1 MpOBOJAUMOCTH TPYOOIIPOBO/Ia MPH OTKAUKeE.

21. | [Ipouecchl M3MEHEHUST COCTOSIHHS Ta3a B BAKYYMHOM CUCTEME.

22 . | PacueTr IIMTEIbHOCTH OTKAYKH.

23. | Knaccudukanus, ocHOBHbIE XapaKTEPUCTUKHU U 00JIACTH IPUMEHEHHS pa3IMYHbIX TUIIOB
BaKyyMHBIX HaCOCOB.

24. | [InacTuHYaTO-pOTOPHBIE U TUIACTUHYATO-CTATOPHBIE BAKYYMHBIE HACOCHI.

25. | IlnynxepHble U ABYXCTYIEHYAThIe BAKYYMHbBIE HACOCHI C MACIISIHBIM YIUIOTHEHHUEM.

26. | OTkauka KOHACHCHUPYIOIUXCS MTAPOB C MTOMOLIBI0 MEXAHUUECKHUX BAKYYMHBIX HACOCOB C
MAacCJISIHBIM YIUIOTHEHUEM.

27. | AByXpOTOpHBIE HACOCHI.

28. | TypbomoiekynsipHble HACOCHI.

29. | YcTpoiicTBO M IpUHLKIT pabOThI MApPOCTPYHHBIX BAKYYMHBIX HACOCOB.

30. | TpeboBanus k paboueit KUAKOCTH MAPOCTPYHHBIX BAKYYMHBIX HaCOCOB.

31. | Copbunonnsie HacOChl. JIOBYIIIKH.

32. | [Ipubops! U1 U3MEpeHus TaBJIeHUs pa3peskeHHoro raza. Kimaccuduxanus u o6acTu mpu-

MCHCHMHA.




Ne
Bomnpocsl k 3xk3amMeHny
n/n
33. | [Ipubops! mpsiMoro 1eicTBUS U1 U3MEPEHUS IaBJICHUS Pa3peKEHHOI0 ra3a.
34. | IIpubopbl KOCBEHHOTO AEHCTBUS Ul U3MEPEHUS IaBJICHUS Pa3peKEHHOr0 ra3a B 001acTH
HU3KOI'0 BaKyyMma.
35. | [Ipubopbl KOCBEHHOT 0 AEHCTBUS Ul M3MEPEHUS IaBICHUS Pa3peKEHHOr0 ra3a B 001acT!
BBICOKOI'O BaKyyMma.
36. | Tunosas cxema BaKyyMHOU CHCTEMBI.
37. | OcHoBHble TpeOOBaHUs K BaKyyMHBIM cucTeMaM. OO1ie MpUHLIUIBI pacyeTa BaKyyMHBIX
CUCTEM.
38. | Kinaccuduxanms cnocoOoB naifku o KICTOUHUKY HarpeBsa.
39. | Ocobennoctu neynoro Harpesa. Kiaccudukanus meyei.
40. | Ileun nepruoaANYECKOrO ICUCTBUS.
41. | OcobeHHOCTH KOHCTPYKIMH BaAKYYMHBIX TeUeil.
472 . | KonrelHepsl 115 AlKH.
43. | lleun HENPEPHIBHOTO IEUCTBUS.
44 . | PacueT He0OXOUMOM MOIIHOCTH TCYH.
45, | Harpesarenu B 1ie4yax CONPOTHUBIICHMUS.
46. | Ob6opynoBaHue ISl MAMKKU MOTPYKEHUEM.
47. | OcobeHHOCTH UHIYKIIMOHHOTO HarpeBa U 000pyJ0BaHue JUIsl HHAYKIMOHHOM Maiku.
48. | O6opynoBaHue a5l MalKK 3JIEKTPOCOIPOTUBICHUEM U ra30IJIaMEHHOM Maiku.
Tunosas 3anaya: J[aTe peKOMeHIAIMK 110 OCHAILEHUIO TEXHOJIOTMYECKOro IIpoLecca naku
3aIaHHOM KOHCTPYKIUHU (TI0 9CKU3Y) 000pYAOBAHUEM U MPUCTIOCOOTICHUSIMHU.
7.3.2. Kputepuu u HOPpMbI OLEHKH
dopma npose-
AeHUsA
Cemectp . Kpurepun u HOpMBI OLCHKH
NPOMEKYTOYHOM
arrecTaluu
7 Dk3aMeH (YCTHO) [TpyHIMNIAATBHO IPABUIIBHBIE OT-
BETHI Ha BCE BOMPOCHI (BKIIIOYAs
COTJIMYHOY 3ajjauy) 3K3aMEeHallMOHHOr0 OuiieTa,
a TaKKe Ha JIONOJIHUTENbHBIE BO-
IIPOCHI

[IpuHIMIIIaTBEHO NPAaBUIIBHBIE OT-
BETHI Ha BCE BOMPOCHI (BKITIOYAs
3a/1auy) 9K3aMEHAIIMOHHOTO OuieTa
Y HETPaBUIILHBIC OTBETHI HA JIOTOJ-
HUTEJIbHBIE BOIIPOCHI JINOO MPUH-
[IUTTHAIBHO TPAaBUIILHBIC OTBETHI HA
JIBa U3 Tpex (BKItOUAs 3a/1a49y) BO-
MPOCOB OUJIeTa, HO MPaBUIIHHBIC
OTBCTHI HA JOIIOJTHUTCIBHBIC BO-
TPOCHI

«XOopouo»

[TpuHIMNIHATBHO TPABUIIbHBIE OT-
BETHI Ha JBa U3 Tpex (BKJItOUas 3a-
Jlady) BOIIPOCOB SK3aMEHAI[MOHHOTO
Ousera, HO HENIPABHIbHBIC OTBETHI

«YZOBJIETBOPUTEIILHO»




Cemectp

®opma npose-
JAeHusl
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

Ha OOJIBIIMHCTBO JIOTIOJTHUTEIBHBIX
BOIIPOCOB, JTU0O0 NpU HAINYUHU
NPUHINIHATIBHBIX OIIMOOK B OTBE-
Tax Ha J[Ba U3 TPeX BOIPOCOB OuIe-
Ta — MPABUIbHBIEC OTBETHI HA YTOY-
HAOIHUEC JOMMOJIHUTCIIBHBIC BOIIPO-
CBI I10 TEMATUKE ITHX BOIPOCOB

«HEY/I0BJIETBOPUTEIIb-
HO»

[TpyHIMIIHATBHO HENPABUIbHbBIE
OTBETHI Ha JIBa BOIIpoca (MM BO-
IIPOC U 33jjady) 3K3aMEHALUOHHOT'O
ounera, a TaKXkKe JOMOJHUTEIbHbIE
BOIIPOCHI




8. YueOHo-MeTOoAuYecKoe U MH(OPMAIIMOHHOE O0ecneyeHHue TUCIIUTIIHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAy4HOIi 0n0-

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus Juoreke /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1. | ®enopos A.JL. TexHonorus u 000pyAOBaHNE HU3KOTEMITe- | ydeOHOe mocodue 2021 «Jlanb»
paTypHOU MalKu: AIEKTPOHHOE y4yeOHOe 1Mo-
cobue
2. | YUeborapes M. U. u np. CBapoyHoe€ J1eJ10: maiika yaeOHoe ocooue 2020 «Znaniumy»
8.2. JlonosinuTeIbHAS JIUTEPATypa
KosuvecTBo B
Tun (yueOHUK, ydeOHOE .
HAy4HOI 0mn0-
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3ar;iaBue (3aroJjioBoK) TI'ox u3nanus Junorexe /
n/n MeToIMYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 | IIpunagues A. ., ['opOy- TexHosorus BHIOIHEHUS MastHBIX COeH- yuebHoe mocodue 2015 "IPRbooks"
HOB A. A., CynranoB H. 3. | Henuit
2 | b. H. IlepeBesenues [u np.] | TexHomorust u 000pyaoOBaHUE IS MANKH 1a00paTOPHBIN MpaKTU- 2017 Penosurtopuit
KyM Ty
3 | I'puropwes b. JI. ITalika METaJIJIOB M CIUIABOB yaeOHoe TTocooue 2017 10
4. | Muxees P. C., [IpakTukym no naiike METOJINYECKUE YKA3ZaHUS 2019 «Jlanb»

Kob6epnuk H. B.

K BBITIOJTHEHUIO JTabopa-
TOPHBIX padoT




8.3. Ilepeuyens npogeccnoHaNbHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

Co1o03 mpodheccHOHANBHBIX MAsUTBIIMKOB [ DIEKTPOHHBIN pecype]| : — Pexum no-
ctyna: WWw.paika.ru

Svaring.com [nektpounslii pecype] : — Pesxum gocryna: https://svaring.com/
FREEDOM COLLECTION (ITomHOTEKCTOBAs! KOJUICKITUS SJIEKTPOHHBIX KYPHAJIOB
Elsevier B.V.) - https://www.sciencedirect.com/

Nano Database - http://nano.nature.com/

Springer Materials - http://materials.springer.com/

Springer Nature Protocols and Methods -
https://experiments.springernature.com/sources/springer-protocols

zbMath - https://zbmath.org/

Springer Nature (ITonnoTekcroBas KOJUJIEKLIUS JKYpHAJIOB) -
https://www.springernature.com/gp/products

Springer eBooks (HOJ’IHOTGKCTOBa}I KOJUICKIHUA 3JICKTPOHHBIX KHHUI' U3AATCJIbLCTBA
Springer Nature) - https://link.springer.com/

ORBIT INTELLIGENCE (Ilatentnas 6a3a xomnanuun QUESTEL) -
http://www.orbit.com/

CSD-ENTERPRISE  (baza pmamneix kommanumu CAMBRIDGE CRYST
ALLOGRAPHIC DATA CENTER) - https://www.ccdc.cam.ac.uk/structures/
ELIBRARY.RU (onekTponHass OuOnIMOTEKa HAay4YHBIX  ITYOJMKAIIHI) -
http://elibrary.ru

8.4. IlepeueHb NpOrpaMMHOro odecneyeHus

Ne Hanmenosanue IO PexBuU3UTHI zmrmsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1. Windows: noroBop Ne 757 ot 04.07.2018, cpok neii-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHSI — OECCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIefcTBUS — 6ECCPOUHO
2. Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok aeii-
AcademicEdition CTBHSI — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok neit-
AcademicEdition CTBHUS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok aeii-

AcademicEdition CTBUS — OECCPOYHO



http://www.paika.ru/
https://svaring.com/
https://www.sciencedirect.com/
http://nano.nature.com/
http://materials.springer.com/
https://experiments.springernature.com/sources/springer-protocols
https://zbmath.org/
https://www.springernature.com/gp/products
https://link.springer.com/
http://www.orbit.com/
https://www.ccdc.cam.ac.uk/structures/
http://elibrary.ru/

8.5. Onncanne MaTepuaIbHO-TEXHHYECKO 0a3bl, HEOOXOAUMOI 1JIs1 OCylIeCTBJIe-
HHs 00pa30BaATEIbHOIO NPOLEcca M0 AUCHHUILINHE

n/n

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
KaOMHETOB, J1a00paTOpuil, MACTEPCKUX U
Ap. 00beKTOB JI IPOBeAeHUs NPaAKTHYe-
CKHX H J1a00paTOPHBbIX 3aHATHUH, IOMeIIle-
HM 1JI51 CAMOCTOATEIbHOM padoThI 00Y-
Yamuxcs (HoMep ay1uTOPUN)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

VYyeOHast ayauropus Ajs IpoBeaeHUs abo-
paTtopHbIX paboT. YueOHas ayauTopus Uis
IIPOBEJECHUS 3aHATUH CEMHUHApPHOIO THIA.
VYuebHasg ayauTopus JUisi KypCOBOIO IPOEK-
TUPOBaHUA (BBITIOJIHOEHUSI KYPCOBBIX PadoT).
VYuebHas ayauTOpus AJs NPOBEAEHUS TpyII-
MOBBIX U MHIUBUIYAJIbHBIX KOHCYIIBTAIUH.
VYuebHas ayIuTOpus 1Jis MPOBEICHH 3aHs-
THM TEKYLIEro KOHTPOJIS ¥ IPOMEKYTOYHOU
arrectanuu. (A-402)

Cronbl MOHOOJIOKH JIBYXMECTHBIE JIaBKa-
CTYI, CTYyJIbsl, pabo4uii cTo ¢ mpubopamu,
JIOcKa ayauTopHas (MeJloBas), MaKeT
CBAapHOI'0 TOPHU30HTAJIBHOIO LWJINHApPUYE-
CKOIro pe3epByapa, CTeHJ C oOpasuamu
CBapKM  BCTBIK, MOHKa  MeTajulhye-
CKas,yCTAaHOBKA JJIs OIPEAETICHUs] OCTa-
TOYHOI'O JaBJjieHUs, My¢enbHas neub MII-
2YM , ycraHOBKa i1 ONpENEIICHUs
HaIpPsDKEHUS B CBAapHBIX LIBaX, TBEPIOMED
TK-14, marautHbii  gedexrockon [1/IM-
70, cTomnbl ¢ 0Opa3LaMu AJs ONpeesICHUs
Je(EeKTOB CB.IIBOB, YCTAHOBKA ISl OLICHKU
pacrpeesieHusl CBapHbIX HaNpPsKEHUH,
CcTeJIaXX ¢ O00OpYyJOBaHHEM, YCTAaHOBKA
JUIsL ONPENENICHHUs KOPpPO3UH, YCTaHOBKA
pentreHonckas, nedexrockon MUPA-2]1,
CTEHJI PEHTICHOBCKHUX IUIEHOK CBapHBIX
IIBOB, YCTAHOBKAa pEHTTreHoBckas PVYII-
150, makeT cBapku, CTOMKH, MAakeT ycTa-
HOBKH Juisi u3mepenus n3noca CHBIII-1,
MakeT CBapHOH OaJKH.

VYyeOHast ayautopus Ais mpoBeaeHus nabdo-
paTtopHbIX paboT. YueOHas ayauTopus IUis
MIPOBEJICHUS] 3aHATUN CEMHUHApHOIO THUIA.
VYuebHasg ayauTopusi JUisl KypCOBOTO IMpPOEK-
TUPOBAHUS (BBIMOJHOCHUS KYPCOBBIX padoT).
VYuebHas ayauTopusl AJs NPOBEAEHUS TPyII-
MOBBIX U UHIUBUYaIbHBIX KOHCYJIbTALUH.
VYuebHasg ayautopus Ui TPOBEIEHUS 3aHs-
THM TEKYIIETO KOHTPOJS M MPOMEXKYTOYHOMU
arrectanuu. (A-403)

Crnekrorpag "CIIEKTP", ycranoBka amns
TOYEYHON KOHJeHcaTopHOU cBapku TKM-
7, pa3pbiBHas ycTaHoBKa (MmamuHa) PMII-
500, cOOpouHBIi CTOJN, HAXKIAK U cOOpOU-
HBIM CTOJI, MOJTyaBTOMAaTU4yecKas yCTaHOB-
Ka qna  posupoaHHoM mamku  ITII-
902,ITK, cO0opouHBIiA CTOJ, YCTAHOBKA ISt
cBapku Tepmonap Jlatp-M, BakyymHbIE
Hacockl, di.aeun conpotusieHus CHOJI-
1,6, cTon nus cBapKM IUIacTMAacc, BepcTa-
KM, MeTayiorpaguueckuii MHUKpPOCKOTI,
aHanuT.mabop.Becsl AJ1-200, moiika kepa-
MUYECKasi, HACTCHHBIM miKad st oOpas-
OB M 000pynoBaHMs, My(denabHas Iedb
MII 2 ¥YM, Din.neus kamepras CHOJI-1,6,
CBETOJIyueBas  YCTaHOBKA,  YCTaHOBKa
7.KOH.HarpeB, YyJIbTPa3ByKOBas yCTaHOBKa
V3I-3-0,4, cron KaHIENSPCKUM, CTOJIBI
YUEHHUYECKUE, CTYJbsl YYEHHYECKHE, BBI-
TSOKHOM 1mkag, cBapouHbli annapra AC-1.

[Tomemnienne mJisi CaMOCTOSITEIBHOW PaOOTHI

CToubl, CTYJNbsI, KOMIIBIOTEPHI

15




n/n

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0OUHEeTOB, JJA00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs] MPaKTH4Ye-
CKHX U JIa00PaTOPHBIX 3aHATHIA, IOMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00Y-
YAKIIUXCS (HOMep ayIMTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaHMA

obyuaromuxcs (I'-401)

[Tomemienue [uisi caMOCTOSATENBHOM PadOTHI
obyuarommuxcs (C-508)

Hocka aynuropHasi (MenoBasi), CTOJIbI yue-
HUYECKHE, CTOJ MPErnoAaBaTeIbCKUui, CTY-
JIbsI, CTCHIBI, TIKA(BI.
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