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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenpro M3ydeHust AUCIUIUTHHBI SIBISIETCSE OpMUpOBaHUE OA30BbIX 3HAHUN B 00JIACTH BaKyyMHBIX
U MJIa3MEHHBIX TEXHOJIOTUH MOJIyYEeHUsI HAHOCIIOEB, CIIOCOO0B MOJIyUEHHUsI BBICOKOTO BaKyyMa, B 00JIacTH
MPUMEHEHUS TEXHOJIOTHYECKOTO BaKyyMHOTO OOOpYIOBaHHUS Ha dTamax MPOU3BOJICTBA M3ICIHA MHUKPO-
ANEKTPOHUKH.

1.2. 3agaun IMCHMIIINHBI
—  W3y4YEHHE OCHOB BaKyyMHOW T€XHUKHU;
—  HU3YYEHHE BaKyyMHO-TUIa3MEHHBIX METOJIOB OCaXK/ICHUSI HAHOCIIOEB;
— OCBOCHHE TEXHOJOTHYECKOro 00OpyIOBaHHWsS HA ATalax MPOU3BOACTBA M3JEITHA MHKPOIJICK-
TPOHUKH.

2. MecTo nucuuiiuebl B cTpykrype OIIOII

HucuumuinHa «BakyyMHo-IU1a3MeHHbIE MeToAbl mostyueHus: HaHocTpykryp» (b1.B.O/1.4) otHo-
cutcs K 670Ky 1 (BapuaTuBHas 4acTh).

[TpenmecTBYOIKUMHU AUCHUIINHAMY, (POPMUPYIOIIMMHU HavyajbHbIE 3HAHM, ABIAIOTCA: Marema-
THKa, Ousuka.

[Tocnenyromumy IUCHUIUIMHAMU SABJSIIOTCS: OCHOBBI TEXHOJIOTMH JIEKTPOHHON KOMIIOHEHTHOMU
0a3bl, [Ipouieccbl MUKpPO- M HAHOTEXHOJOTWH, TEXHONOrHs KPEeMHHEBOW HAaHOAJIEKTpOHUKH, Dusmka
IIJICHOYHBIX HAHOCTPYKTYP.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— TIK-8 roTOBHOCTBIO HCIIOJIb30BaTh 0a30BBIC TEXHOJOTHMUECKHE IMPOIIECCHI M O00OpYIOBaHUE,
MIPUMEHSEMbIE B IPOU3BOJICTBE MaTepHaioB, KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU;

— TIK-9 roToBHOCTBIO HCIIOJIB30BATh 0a30BOE KOHTPOJILHO-U3MEPUTENILHOE 000PYIOBaHHUE IS
METPOJIOTMYECKOro 00ecTeyeH s NCCaeI0BaHUI U MPOMBIIIIJIEHHOTO IPOU3BOICTBa MAaTEPUAJIOB U KOMIIO-
HEHTOB HaHO- U MUKPOCHCTEMHOU TEXHUKU;

— IIK-10 roTtoBHOCTBIO pabOTaTh HA COBPEMEHHOM TEXHOJOTHYECKOM O00OpPYIOBAHUU, UCHOIb-
3y€MOM B MPOU3BOJCTBE MAaTEPUAIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHON TEXHUKH;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOIUNACS TOJIKEH:

— 3HATh OCHOBBI BaKyyMHBIX M IUIa3MEHHBIX TE€XHOJIOTHH, 000pYIOBaHUE JUISl TIOTYYECHUS] MU -
KpO- U HAHOCTPYKTYP;

— YMeTb CPAaBHUBATH PA3JIMYHBIC BAaKyyMHbIC U IUIA3MEHHBIE METO/BI MOJYYEHHs HAaHOCJOEB,
BBIOMPATh TpeOyeMoe BaKyyMHOE 000PY/I0BaHNUE;

—  BJIA/IeTh NMPAKTUYECKUMH HAaBBIKAMU PAOOTHI HA BaKyyMHBIX TEXHOJIOTHYECKHX YCTAHOBKAX,
BBITIOJIHATH PAOOTHI MO MOATOTOBKE BAKYyMHOT'O IIPOU3BOJICTBA U3/IETHM SIEKTPOHHON TEXHUKH.

4. O0beM TMCHUILIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsieT 4.0 3aU€THBIX €IMHUIIBI U TPEJICTaBICHA B Ta0JIM -

ue 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUILTAHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
4 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 70 70
Jleknun 36 36
[IpakTrueckue 3aHATUA 18 18
JlaGopaTtopHbIe pabOThI 16 16
W3 Hux B MHTEpaKTUBHOMN (hopme 8 8
CamocTtosiTenbHas paboTa (Bcero) 38 38
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[ToaroroBka K KOHTPOJBHBIM paboTam 6 6
BrinosiHeHNE MHAWBUAYAIBHBIX 3aJaHUN

Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 8 8
[IpopaboTka JIEKIIMOHHOTO MaTepraia 10 10
[ToaroroBka K MpakTUUYECKUM 3aHATHUSIM, CEMUHApaM 9 9
Bcero (0e3 ax3amena) 108 108
ITonroroBka m crada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHunb! 4.0 4.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI

Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

m o = 2 @ % =
= e " e 2 % o E
r S 3 s S 2 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ® o, o, o 2 &5
= = g = S z g
(= rc::“ < ° 9 % CE)
= © =) s =
4 cemecTp
1 Benenue 2 0 0 1 3 [1K-10, I1K-8,
[K-9
2 Cnioco6bl OTYYEHHs BBICOKOTO BaKyy- 8 8 4 9 29 |IIK-10, IIK-8,
Ma IK-9
3 Bo16op BakyyMHBIX HACOCOB 4 2 0 6 12 |IIK-10, ITK-8,
[K-9
4 Metonpl U3MEpPEHUs JIaBJICHUS Ta30B 4 0 0 1 5 IIK-10, ITK-8,
IK-9
5 IIpakTrueckue peKOMEHJaluu 110 BbI- 6 0 4 6 16 |IIK-10, IIK-8,
00py BaKyyMHOTO 00OpYIOBaHUS ITK-9
6 BakyymHbI€ METOZBI IOTYUEHHS HAHO- 6 4 4 7 21 |IIK-10, IIK-8,
CJI0€B I1K-9
7 NoHHO-TUTa3MEHHBIE METO/IBI TIOJTyYe- 6 4 4 8 22 I1K-10, ITK-8,
HUSI HAHOCJIOEB [K-9
Hroro 3a cemectp 36 18 16 38 108
Uroro 36 18 16 38 108
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHIM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JIKIMSAM) IPUBEAICHO B Tabmuie 5.2.
Tabmuma 5.2 — ConeprkaHue pasieioB JUCIUILIMH (TI0 JISKIIHSIM)
3 =
Q p=a=t
: 5 2
HasBanus paznenos CopeprkaHue pa3aesnoB JUCUUIIUHBI MO JEKIHUSIM z 5 =3 %
o S £
2 52
- S ®
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4 cemecTp

1 Benenue Posb BakyyMHBIX U IIJIJa3MEHHBIX TEXHOJIOTMHM B MU- 2 IK-8

KpO- ¥ HAHO-3JIEKTPOHUKE

Hroro 2
2 CnocoObl noiyuyeHus | OCHOBHBIE 3aKOHBI BAKYYMHOU TeXHUKH. MexaHnde- 8 IIK-8, TIK-
BBICOKOI'O BaKyyMa ckue, napomacisabie AU y3noHHBIE HACOCHI, (hH- 9

3UKO-XUMUYECKUE METO/IBI ITOIY4EHHsI BBICOKOT'O Ba-

KyyMa.

Hroro
3 BriOop BaKyyMHBIX PacueTs mapameTpoB aJis BBIOOpa HACOCOB ISl KOH- 4 I1K-8, I1K-
HacoCOB KPETHBIX IPUMEHECHUI 9

Hroro
4 Metopl U3MEpEHUS TeroBble M HOHNU3AIMOHHBIE BAKyyMMETphL. BakyyMm- 4 [IK-8, IIK-
JIaBJICHUS ra30B METPBI AJI1 U3MEPEHUS] CBEPXHU3KUX JABICHUN Ia30B. 9

Hroro
5 IIpakTnueckue Br160p BakyyMHBIX HACOCOB Il KOHKPETHBIX MPH- 6 IK-8, TIK-
PEKOMEHIALNH 110 MeHeHH. COBpEMEHHbBIE TUIIOBbIE YCTAHOBKH JJIS 9
BBIOOPY BaKyyMHOTO TEXHOJIOTUYECKUX LIeJIEH.
obopymoBaHus Vroro
6 BakyymHBIE METOIBI Tepmuueckoe ucnapenue B Bakyyme. CKOpOCTh 0oca- 6 ITK-8, I1K-
IIOJIyYEHUSI HAHOCIIOEB xnaeHusd. [Ipaktnueckue pexkomenganuu. Meronsl 9

KOHTPOJISL TOJILMHBI HAHOCJIOEB.

Hroro
7 oHHO-TUTa3MEHHbBIE OCHOBHBIE XapaKTEPUCTUKH TU1a3Mbl. Pa3anyHbie 6 I1K-8, I1K-
METO/bI MOJYUEHUS CrocoObI OCAXICHHSI HAHOCIIOEB. AKTUBUPYEMBbIE 9
HaHOCJIOEB IJ1a3MOM METOJIbI ITOTYYEHUSI HAHOCIIOEB.

Hroro 6
Hroro 3a cemectp 36

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (PeAblTyIIUMH)
U obecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pasaciioB JIaHHOM JAUCHUIUIUHEBI, JJIS1 KOTOPBIX HCO6X0,Z[I/IMO

HayMeHOBaHHE TUCIUTLIHH M3y4YeHHUE 00ECTIEUNBAIONINX U 00ECTIEYNBAEMBIX TUCITUTIINH
1 2 3 4 5 6 7
[IpeamecTByromMMe TUCITUATITUHBI
1 Marematuka + +
2 ®dwusnka + +

[Tocnenyromue TUCIUITITUHBI

1 OCHOBBI TEXHOJIOTHH IEKTPOH-
HOI KOMIIOHEHTHO 0a3bl

2 IIpoueccbl MUKPO- M HAHOTEXHO-
JOTUH
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3 TexHonOrMs KPEMHHEBON HAHO-
AIEKTPOHUKHI

4 ®Ou3MKa MIEHOYHBIX HAHOCTPYK-
Typ

+ +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POPMHUPYEMBIX NIPH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI

CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIAOB 3aHS -

TUN

Bunnl zansatuit

Kommerenimn
Jlek.

DOpMBI KOHTPOJIA

=
7
o]
+

+ | IIpak. 3aH.
+ | JIab. pab.
+ | Cam. pab

KonrtponpHnas pabora, Ot-
YeT 110 WHANBUIYATHbHOMY
3ajanuio, Jk3ameH, OTyer
o naboparopHoii pabote,
Ompoc Ha 3ausTusx, Tecr,
OTueT 1o MpakTUYeCKOMY
3aHSATHIO

I1IK-9 +

KonrtposnpHnas pabora, Ot-
YeT 10 UHIUBUAYATEHOMY
3ajanuio, Jk3ameH, OTyer
10 J1abopaTtopHoi padoTe,
Ompoc Ha 3ausTusx, Tecr,
OTueT 1Mo MPaKTUYECKOMY
3aHATHIO

IIK-10

Kontpomasnas padora, OT-
4eT [0 HHIUBUIYaThHOMY
3aJlaHnio, JKk3aMeH, OTdeT
o naboparopHoii pabote,
Onpoc Ha 3anarusx, Tecr,
OTt4er 1o MpaKTUYECKOMY
3aHATHUIO

6. UHTepakTUBHBIC MeTOAbI U (JOPMBI OPraHU3anMU 00yUeHUs
TexHOMOTUM HHTEPAKTUBHOTO 00yYeHHS MTPU Pa3HbIX (hopMax 3aHATUN NpuBeAeHBI B Tabnuie 6.1.
Tabmuua 6.1 — TeXHOJIOTMM UHTEPAKTUBHOTO 00yUYEHUSI IPU pa3HbIX popMax 3aHATUI

HNutepaktuBHbIe TpakTuueckue | HTepakTUBH
MeTtonasl Bcero, u
3aHATHSA, U bI€ JIEKIIUH, Y
4 cemecTp

Mo3sroso# mrypm 1 1
Pemenne cuTyallMOHHBIX 3a1a4 2
[Ipe3eHTanuu ¢ CNoOIbL30BaHUEM 4
MyJbTUMEHA C 00CYKIECHUEM
HccnenoBarensckuil METON 1
Hroro 3a cemectp: 8
Hroro 8
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

3 z§
Q P=a=t
Qo O T
= > O
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
o S E
= o, =
a o 2
= S
4 cemecTp
2 CriocoObl mostydeHust | MexaHW4ecKre BaKyyMHBIE HACOCHI JIJISl TIPEIBApH- 4 [IK-10,
BBICOKOI'O BaKyyMma TEJIbHOM OTKAYKU BaKYyMHOM YCTaHOBKH IK-8, TIK-
Hroro ’
5 IIpakTnueckue BakyyMHBI€ HalIBUIUTEIbHBIE YCTAHOBKHU [K-10,
PEKOMEHIalluHU 10 Hroro TIK-8, ITK-
BbIOOpPY BaKyyMHOTO 9
o0opynoBaHus
6 BaxyymHbIEe METO/IBI OcaxieHne pe3suCTUBHBIX U ITPOBOAAIIUX IIJIEHOK Me- 4 [IK-10,
MOJTyYEHHSI HAHOCIIOEB TOJIOM TEPMUYECKOTO UCTIAPEHHUS B BaKyyMe ITK-8, T1K-
Hroro ?
"7 IOHHO-TUTa3MEHHBIE HoHHO-11a3MEHHBIN METO/ ITOJIy4€HHUSI HAHOCIIOEB [IK-10,
METO/BI MOJIyYEHUS Hroro [IK-8, IIK-
HAHOCJIOEB 9
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HanmMeHoBaHue NpakTHYECKUX 3aHATUH (CEeMMHApOB) NpHUBeaeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)
3 z S
Q =a=t
g Q&
o O
Ha3Banus paznenos HaumeHoBaHne IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
o S E
S g =
2 o 2
= o
4 cemectp
2 Cnioco0Osl nonmydenust | OnpezeneHne OCHOBHBIX NTapaMeTPOB MEXaHUYECKUX 2 [IK-10,
BBICOKOI'O BaKyyMa HacoCoOB [K-8, TIK-
Pacuet 3¢ (hekTHBHON CKOPOCTH OTKAYKH 2 ?
Pacuet nmapameTpoB nudy3rnoHHBIX HACOCOB
Pacyer napamMeTpoB KOHAEHCALIMOHHBIX U KpUOA/I- 2
COpPOIIMOHHBIX HACOCOB
Hroro
3 Be10op BakyyMHBIX Pacuer BEIOOpa BaKyyMHBIX HACOCOB ISl oOecreye- 2 [TK-10,
HAcoCOB HUS 33JaHHOTO JaBJIEHUS ra3a T1IK-8, IIK-
Hroro ’
6 BakyymHble METOZBI Pacyer BpemeHM ocaxxaeHMs IJIEHOK IIPU TEpMUYE- [1K-10,
TOJIYYEHUST HAHOCIIOEB CKOM HCITADEHWH B BAKyyMeE ITK-8, I1K-
Uroro 4 9
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7 oHHO-TJTa3MEHHBIE Pacuet BpeMeHU HanbUICHUS TUICHOK NP UOHHO- 4 [1IK-10,
METO/BI [TOIy4YECHUS [IJIA3MEHHOM PacCIbUICHUN [K-8, TIK-
HaHOCJIOEB Hroro 4 9

Hroro 3a cemectp 18

9. CamocrosiTesqibHasi paboTa

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETEHITMH TPECTaBICHbI B

tabmmue 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIINN
3 =
2 ==
o S O =
Bunel camocTosTeInHON & )
Ha3Banus paznenos z = @DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
2 o 2
= S
4 cemecTp
1 Beenenue IIpopaboTka JIEeKIIUOHHOTO 1 I1K-10, KonTposnbHas pabora,
Marepuaia TIK-8, Onpoc Ha 3aHdaTusx, Tecrt,
Hroro 1 [1K-9 DK3aMeH
2 CrtocoOblI TOJTYYCHHS [ToaroroBka kK mpakTuue- 3 [1K-10, Kontponsnas padora, OT-
BBICOKOI'O BaKyyMa CKHM 3aHATHUSM, CEMUHA- [1K-8, 4eT 110 UHIUBUAYaTbHOMY
pam T1K-9 3aganuio, OTyer o jgabdo-
TOPHOU te, OTuer
[TpopaboTka JIEKITMOHHOTO 2 paTopHoli pabote, Otde
Mareprana 0 MPaKTUYECKOMY 3aHS-
o, Tect, Dx3aMeH
OdopmieHne 0T4eTOB 10 2
nabopatopHbeIM paboTam
BrinonHeHne nHIUBUAY- 1
aJbHBIX 3aJJaHHUI
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro
3 Bo16op BakyyMHBIX [ToaroroBka Kk npaxkTuye- [IK-10, KontponsHnas pabora, Ot-
HacoCoB CKHM 3aHATHUSIM, CEMUHA- I1K-8, YeT MO0 UHIUBUIYAIbHOMY
pam [1K-9 3amannio, OTYeT 1o npak-
TUYECKOMY 3aHATHIO, TecT
[TpopaboTka JIEKIIMOHHOTO 1 cckoMmy 3 fo, 1€cT,
DK3aMeH
MaTepuana
BoinonHeHne HHAUBUAY- 2
aNbHBIX 3a/1aHUN
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
HUtoro 6
4 Metoapl U3MEpEHUS [IpopaboTka JIeKIIMOHHOTO 1 [IK-10, KonrtponpHnas pabora,
JIaBJICHUS Ta30B Marepuala I1K-8, Omnpoc Ha 3aHsaTHAX, OT-
Hroro 1 [TK-9 YeT 1o JabopaTopHOi pa-
oore, Tect, Dx3aMeH
5 IlpakTrueckue [IpopaboTka JIeKIIMOHHOTO 1 |IIK-10, |KoutponbHas padota, Ot-
pPEKOMEH/Ialliu TI0 BEIOOPY | MaTepuana IK-8, YeT [0 UHIUBUAYaTHbHOMY
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BaKyyMHOTO OdopmiteHre 0TIETOB TIO 2 |IIK-9 3amanuto, OTaer mo y1abo-
o0opynoBaHus JabopaTOpHBIM paboTam paTtopHoii pabore, TecT,
Brinonnenne nHaIUBUIY- 2 Oksamen
aJIbHBIX 3aJIlaHHI
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro
6 BakyyMHbBI€ METOIbI [ToaroroBka kK mpakTuue- [1K-10, KonTpomnpHas padora,
MOJIYYEHHSI HAHOCIIOEB CKUM 3aHSITHSIM, CEMHHA- IIK-8, Ompoc Ha 3ausTusax, OT-
pam I1K-9 4eT 1o JabopaTopHOU pa-
te, OTUeT Mo npaxkTuye-
[IpopaboTka JIEKIIMOHHOTO 2 borte, Or4er 1o ]Ea 96
MaTepuana CKOMY 3aHsTHIO, TecT, DK-
3aMeH
OdopmiteHre 0TIETOB TIO 2
nabopatopHbeIM paboTam
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro
"7 IOHHO-IUTa3MEHHBIE IToaroroBka K npaxkTuye- 2 |IIK-10, KonrtposnpHas padora,
METO/bI MOTYYCHHS CKHM 3aHSITHSIM, CEMHHA- TIK-8, Onpoc Ha 3anatusax, Ot-
HaHOCJIOCB pam I1K-9 YeT 10 JIabopaTopHOil pa-
[TpopaboTka TeKIHOHHOTO 2 6ote, Or3er 1o H,?aKTH;e_
KOMY 3aHSITH T, OK-
MaTepHana CKOMY 34 fo, 1ect,
3aMeH
OdopmieHre 0TYETOB 10 2
nabopaTOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Utoro 8
Hroro 3a cemectp 38
IloaroroBka u caaya sK3a- 36 Ok3ameH
MEHa
Hroro 74
10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU yCIIeBaeMOCTH 00y4aroumuxcst

Tabmuna 11.1 — bayutbHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA

N . MaxkcumanbHbIN
N MaxkcuManbHBIN MaxkcuManbHBIN
DneMeHThl y4eOHOU 0aut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  Oam 3a nepuoa
NEeSATENbHOCTH Mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEI[ ceMecTpa
4 cemectp
KonTposasnas padota 7 7 14
Onpoc Ha 3aHATUSX 2 2 2
OTyeT no MHAUBUYAIIb- 7 7
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HOMY 33JJaHHIO

Otuet no nabopaTopHOii 15 15
pabote

OTyer 1Mo NpakTHIECKOMY 8 8 5 21
3aHSATHUIO

Tect 7 7
Wroro makcumyM 3a nepu- 17 24 29 70
on

DK3aMeH 30
Hapacraromum ntorom 17 41 70 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPEJICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJT0B B OIICHKH 32 KOHTPOJIbHBIE TOUKH

Bamibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJCTaBIEH B TabiauLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAN4YeCcKOe M HHPOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. BakyymHO-IJIa3MEHHBIE METOJIbI TIOTYYCHHSI HAHOCTPYKTYp: YueOHoe mocobue / JlanunuHa
T. W. - 2012. 89 c. [DnexTponnsiii pecypc] - Pexxum poctyna: https://edu.tusur.ru/publications/3871, narta
obpamenusi: 11.06.2018.

12.2. lonostHUTEILHAS JIATEPATypa
1. bepkun A.b. ®uzndeckrue OCHOBBI BaKyyMHOM TeXHUKH : yueO. mocooue / A.b. bepkun, A.U.
Bacunesckuii. - HoBocubupck : Uzn-so HI'TY, 2014.-84 c¢. [DnexTpoHHbIid pecypc] - Pexxum nocryma:
http://znanium.com/bookread2.php?book=546221, nata o6pamenus: 11.06.2018.
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. BakyyMmHO-IIJIa3MEHHbIE METO/IbI MTOJIYUYEHHUSI HAHOCTPYKTYp: Meronndeckue yka3zaHus o BbI-
MOJHEHUIO JJA00PaTOPHBIX padoT A cTyAeHToB HanpasieHuid 210100.62 «DnekTpoHrKa U HAaHOAJIEKTPO-
Huka» u 222900.62 «HanorexHonorun u MukpocuctemHast texuuka» / Jlanununa T. U. - 2013. 28 c.
[OnexktponHslii pecypc] - Pexxum npoctyma: https://edu.tusur.ru/publications/3867, mara oOparueHus:
11.06.2018.

2. BakyyMHO-IUIa3MEHHBIE METO/IbI TOIY4YEHUS] HAHOCTPYKTYp: YueOHO-MeToAnYecKoe nocodue
M0 AYJUTOPHBIM TPAKTHYECKUM 3aHSATHSIM W CAMOCTOSTEIHHON paboTe I MOATOTOBKU CTYICHTOB IO
HanpasineHusM 210100.62 «OnexkTpoHruka U HaHOZIEKTpoHUKa» U 222900.62 «HanoTtexHomoruu u mu-
kpocuctemHass texuuka» / Janwmuaa T. U. - 2013. 20 c. [DnexkrponHbIii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/3868, nata obpamenus: 11.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIs1 JIMI] € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIOTCS B (hOopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOpMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMUECHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IlpoeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHBbIE CIIPABOYHBIE CHCTEMbI
1. Hayuno-o6pa3zoBarenshblii moptan TYCVYP - https://edu.tusur.ru/
2. DnexTtpoHHas 6ubmmoreka - www.elibrary.ru

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00ecTeYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE U IPOrPaMMHoOe o0ecnedyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJMTMYECTBOM TIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIIeYNBAIOIINE TEMATHUECKHIE HII-
JIOCTPALMHU 10 JIEKIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
VYyeOHast ayuTopust
yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 222 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
- Pabouee mecto npenogaBares.
[TporpamMHoe obecrieueHue He TpeOyeTcsl.

VYueOHas aymuTopus
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yueOHasi ayuTOpus JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JIEHUS 3aHATUN TPAKTUIECKOTO THTIA

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 74, 130 aym.

Ornrcanrie UMEIOIIETOCsS 000PYI0BaHHUS :

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- Pabouee mecTo mpenomaBarens.

[TporpamMmmMHOe oOecrieueHre He TpeOyeTcsl.

VYueOHas aymuropus

yueOHas ayuToOpus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBe -
JEHUS 3aHATUN MPAKTUIECKOTO TUIA, YdeOHast ayauTOpHs ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHUE I TPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALIUMA, TIOMEIICHNE AJIsl pOBe/e-
HUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaIluU

634034, Tomckas obnacts, T. Tomck, Bepmmauna ynuia, n. 74, 224 ayn.

Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecnedeHne 1JIs J1a0opaTopHbIX padoT
JlaGoparopusi TEXHOJIOTUU UHTETPATILHBIX CXEM
yueOHasi ayJUTOpHs U1 IPOBEIECHUS 3aHATUH 1JaOOPaTOPHOTO THIA
634034, Tomckast obmacte, . Tomck, Bepmmnuna ynuna, a. 74, 116 aya.
Onucanue uMerouierocs 000pya0BaHuUs:
- YcranoBka BakyyMHoro HambuieHuss YPM-3 (2 mir.);
- YcranoBka BakyyMHoro HanbsuieHus: Y BH-2M-1;
- YcraHoBka BakyyMHOTro HanbuieHus BYII-5;
- Hacoc Bakyymueiii 2 HBP-5/IM;
- Bakyymmerp BUT-2;
- Ucrounuk nuranus YUII-2 (2 mt.);
- U3mepurens nmmutanca E7-20;
- Ucrounuk mutanus HY 3003;
- Muxkpockort MMYV-3;
- Mukpockon MI1-4;
- Mukpockorn MBC-9;
- Kommutekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
- Pabouee mecto npenoaBares.
[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.4. MarepuajibHO-TEXHUYECKOE U MIPOrPaMMHoOe o0ecrnedyeHue Jisl CAMOCTOSTeIbHOM padoThI
Jiis caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIJIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTh «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopMaMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[lepeyenb nporpaMMHOroO 0OeCICUeHUS:
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- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHHEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA

1) Yto Takoe OpIcTpOTa AEHCTBUS HACOCOB?

a) 00beM rasa, HOCTYMAIOUIMKA B pabOTaIOIIKi HACOC B €IMHUILY BPEMEHHU;

0) 00beM rasa, MOCTYMAONINI B €AMHHUILY BPEMEHH U3 COCY/Ia B TPyOOTIPOBO;

B) NPOU3BOIUTENFHOCTBIO HACOCA MPH TAHHOM BITYCKHOM JIaBJICHUHU;

') KOJIMYECTBO Tra3a, MPOXOISIIETO Yepe3 MOoNepeuHoe CeueHne TPyOorpoBoa B €IMHUILY BpeMe-
HH.

2) Ilpu xakoM U3 PEKUMOB TEUCHHS T'a3a MO JUIMHHOMY TPpyOOIIPOBO/IY PO ra3a He BIUSET Ha TPO-
BOJIMMOCTH TpyOotpoBoaa?

a) MOJIEKYIISIPHBIN PEKUM;

0) BA3KOCTHBIN PEXKHM;

B) MOJICKYJISIPHO-BSI3KOCTHBIIA PEKHM;

I') OJHO3HAYHO OTIPENIEIUTh HEBO3MOXKHO.

3) Uto Takoe ko3(pPHUIHEHT NCTIOTB30BaHUS Hacoca?

a) BEJIMYMHA, MTOKa3bIBatolasi 00beM rasa, MOCTyNaromuid B paboTaroNii Hacoc B €MHUILY Bpe-
MEHH,

0) BeIMYMHA, [TOKAa3bIBAIOIIAsl KOJIMYECTBO Ia3a, MPOXOAAIIETO Yyepes3 MonepeyHoe ceueHue Tpyoo-
MPOBOJIA 33 €NHUILY BPEMEHH,

B) BEJIMUMHA, NTOKa3bIBaIOIIas 00bEM Ia3a, OTKAUMBAEMOT'0 U3 COCY/a 3a €AMHUILY BPEMEHH;

') BEJIMYMHA, MTOKA3hIBAIOIIAs BO CKOJBKO pa3 CKOPOCTh OTKAYKH 00BbeMa HUXKE OBICTPOTHI JIeH-
CTBHSI HACOCa;

4) Ucxons u3 Kakux cooOpaxeHU MPOU3BOJUTCS BIOOP BaKyyMHBIX HACOCOB?

a) ObICTpOTa JeMCTBUS HAacoca JOJDKHA MPEBBIIATh PACUETHYIO OBICTPOTY JIEHCTBHSA, a Mpeelb-
HOE JIAaBJICHHE JIOJDKHO OBITH MEHbIIE TpeOyeMoro ¢ yueToMm Kod(dpuimeHTa uCroib30BaHMs HACOCa;

0) ObIcTpOTa JAEHCTBHUS Hacoca HE JOJDKHA MPEBBIIATh PAacuETHYIO OBICTPOTY JeHcTBUS, a Mpe-
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JIeNbHOE AAaBJICHHUE JOJDKHO OBITH BhIIIE TPeOyeMoro ¢ yueToM Ko3(uiimeHTa ucronbp30BaHust HacoCa;

B) OBICTpOTa ACWUCTBUS HACOCA W €ro MpeesIbHOE JaBJIEHUE HE JOJDKHBI MPEBBIMIATh PACYETHBIX
3Ha4YEHUH ¢ y4eToM K03 (UIMEeHTa UCTIONB30BaHUs HACOCA;

) OBICTpOTa ACMCTBHS HAcOca U €ro MpeleibHOe aBJIeHHE JOJKHBI IPEBBIIATh PACUETHBIX 3HA-
YeHUH ¢ yueToM Ko3(uiimeHTa ncronbp30BaHus Hacoca.

5) HazoBuTe OCHOBHOE yCIIOBHE MEXaHWYECKON MOJIEKYIIIPHON OTKAYKH.

a) IJIMHA BpaIIaroIelicss OKPYKHOCTH TBEPJIOTO TeJla MPEBHIIAST JITUHY CBOOOJHOTO Ipodera Mo-
JIeKyJI rasa;

0) CKOPOCTh JIBUKEHHSI TIOBEPXHOCTH OOJIBIIIE UM paBHA CKOPOCTH TEIUIOBOTO JBUKCHUS MOJICKYIT
OTKaYMBaeMOro Iasa;

B) CO3JaHME ABMKYIIECH CHIIBI MOJIEKYI Ta3a 3a CYeT IPaJIieHTa MX KOHIEHTPAIlMi Ha BXOJAHOM U
BBIXOIHOM (hJIaHIIaX HAacoca,

T') 3aXBaT U MEePEeMEIEHUE MOJIEKYI ra3a MOABMKHBIMH JIOMACTSAMHU Hacoca.

6) YpaBHEHHE CIUIONIHOCTH TTOTOKA Ta3a...

a) TIOKA3bIBACT MOCTOSIHCTBO ra3a B JTIOOOM CEUCHHUH TPYOOIpPOBOJA MPHU YCIOBUU OTCYTCTBHUS Ha-
TEKaHUs ra3a U3BHE;

0) MoKa3pIBaeT MOCTOSHCTBO ra3a B JIIOOOM CEUeHUU TPyOOIPOBOIA MPH YCIOBHH HEMEHSIOIICHCS
OBICTPOTHI ACHCTBUS HACOCA U CKOPOCTH OTKAYKH 00bEMa;

B) XapaKTepU3yeT JBHKYIIYIO Pa3HOCTh IaBIICHHUIA,

T') XapaKTepPU3yeT CKOPOCTh OTKAYKH 00ObeMa.

7) UTto Takoe CeNeKTUBHOCTh OTKAYKH?

a) CTEeTICHb BaKyyMa, CO3/IJaBaeMOT0 OTKAUYMBAIOIIEH CUCTEMOM;

0) ynaneHue MOJIeKy ra3a CTPOTo OJHUM KJIAaCCOM HAcOCOB;

B) YJIy4IlIEHUE YUCTOTHI OCTATOUHOM aTMocdephl MOoce Mpolecca OTKAuKH;

T) mpeoliaaHre CKOPOCTH OTKAYKH CTPOTO OJTHOTO Ta3a M0 CPAaBHEHUIO C APYTUMHU.

8) Kakoii ¢akTop He BIUsET Ha MIpeaeibHOE AaBieHUe U] Py3HOHHBIX HACOCOB?

a) TeMIleparypa HarpeBaress;

0) muameTp BXoAHOTO (praHIa HAacoca;

B) POJl OTKaYMBAEMOT0 ra3a;

T') 1aBJIeHHE B BBIXOAHOM (hIaHIE Hacoca

9) Uem ompenensercst BeMMYUHA MPEAETBHOTO JaBICHHUSI HACOCOB 0OBEMHOM OTKauKu?

a) CKOPOCTBIO OTKAYKH;

0) KOTMYECTBOM IMKJIOB OTKAYKHU;

B) HAJIMYMEM «BPEIHOT0» MPOCTPAHCTBA B KOHCTPYKIIMH HACOCA;

T') BETUYMHON OTKa4MBaeMoro oonema.

10) Yem ompenensieTcsi CKOPOCTh OTKAYKH MHOTOCTYIEeH4YaToro Aud@y3noHHOTO Hacoca W Tpe-
JIeIbHOE aaBiieHue?

a) CKOpOCTbh OTKA4KH JUTHHHOW MapOBOM CTPYU MEPBOU CTYNEHH, IPEACIbHOE AaBJICHUE — KOJINYe-
CTBOM CTYIICHEH;

0) CKOpOCTh OTKAuKU U MpeNelbHOE JaBJICHUE B PaBHOM CTEMEHH OIpPENEsIOTCS TeMIepaTypon
HarpeBaTels;

B) CKOPOCTb OTKAYKU KOJIMYECTBOM CTYyITEHEH, MpeesibHOe NaBjeHHE IMHHON MapoBOW CTPyH
IIEPBOM CTYIICHHU;

I') CKOPOCTb OTKAYKU U MPEENIbHOE JIaBJICHHE B PABHOI CTENEHU OMPEIeNIIOTCs CBOMCTBAMHU pa-
0ouell KUIKOCTH

11) Kakum mapameTpom orpeaenseTcs npeaeibHOe JaBIeHnEe KPUOKOHIEHCAIIMOHHOTO Hacoca?

a) TaBJICHHEM HACBIIIEHHBIX TTAPOB OTKAYMBAEMOTO ra3a;

0) IJIOTHOCTHIO OTKAUMBAEMOTO Ta3a;

B) Maccoi MOJIEKYJI OTKQuUBAEMOTO Ta3a;

') IMaMEeTPOM MOJIEKYJI OTKaYMBAEMOTI0 rasa.

12) Kak 3aBucHT TemmepaTypa HUTH TEPMONApHOTO BaKyyMeTpa OT JaBJCHHUS Ta3a B 00JacTu
CBEPXHM3KHUX JTaBICHUM:

a) TUHEIHO yOBIBACT C TIOHKEHUEM JIABJICHHUS,

0) HE 3aBUCHUT OT JIaBJICHUS,
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B) CHayasia BO3pacTaeT, 3aTeM yObIBaeT;

T') TMHEMHO BO3pacTaeT C MOHMKEHUEM JaBJICHUS.

13) HuwxHuit ipenen u3MepseMbIX JaBICHUN MOHU3AIIMOHHBIM BaKyyMETPOM OyIeT TeM MEHBbIIIE,
yem

a) MEHbIIIE HOHHBIN TOK;

0) OoJIbIIIe AIMEKTPOHHBIN TOK;

B) MEHBIIIE MIEKTPOHHBIHN TOK;

r) OO0JIbIIIE MOHHBIA TOK.

14) Yrto B mepByIo odepens ONpeaenseT NaBIeHHE HACHIIIEHHBIX MMapoB METAJUIOB MPH TEpMUYE-
CKOM UCITIApEHUH B BaKyyMme?

a) YUCTOTY MOMyYEHHOU TUICHKH METaJlIa;

0) TeMriepaTypy UCIIApEHUS METAILJIA;

B) CKOPOCTb KOHCHCAIIMN aTOMOB METaJlIa Ha MOJUIOKKE;

') CKOPOCTb HCIIapEHUs] aTOMOB METaJlJIa C UCTIAPUTETIS.

15) Kak 3aBUCUT CKOPOCTb pOCTa IUIEHKHU IIPU TEPMUUYECKOM MCIAPEHUU OT PacCTOSHUS UCHapH-
TENL-TIOIOXKKA?

a) 00paTHO MPOMOPLUOHATIBHO;

0) MpsSIMO TTPOTIOPITUOHAIIBHO;

B) HE 3aBHUCHUT;

T') 3aBUCUMOCTb HEOJHO3HAYHAsI.

16) Yro Takoe KOXQPHUIHUEHT pacTbUICHHsI IPH HOHHO-TUIA3MEHHOM PAaCIbUICHUH MUIICHH.

a) ko3 (hpurmeHT, mokaspIBaOIMA 3PPEKTUBHOCTD UCTIOIB3YEMOM PaCIIbUITUTEIEHON CHCTEMBI TIPH
MOHHO-TIJIA3MEHHOM PaCTbLICHHH,

0) koa(dumreHT, mokaspBaromui YPPEKTUBHOCTD UCTIOIB30BAHNUS MUIIICHH MPU HOHHO-TIJIA3MEH-
HOM PACIBUICHUU;

B) KOO(QUIMEHT, OKAa3bIBAIOIINUN CTETIEHbh M3HOCA MUIICHH MPH MOHHO-TJIA3MEHHOM pacIiblie-
HUWY;

) K03 (PHUITMEHT, MOKa3bIBAIONINN CKOJIEKO aTOMOB M3 MUIIIEHU CITIOCOOEH BHIOUTH OJTMH HOH.

17) KoaddutueHT pacnbuieHUs TPYU MOHHOM PACIBUICHUU C YBEIHMYCHHUEM TeMIIepaTyphl MUIIIC-
HU...

a) He U3MEHAETCS;

0) yMEHBIIIaeTCs;

B) YBEJIMYMBAETCS;

T) BeeT ce0s1 HeOTHO3HAYHO.

18) Kak n3meHuTCs BpeMs HallblJICHUS C YBEIMUEHUEM TEMIIEPATyphbl HCIIapEHUsI P HEU3MEHHOMN
TpeOyeMOil TONIIUHBI TUICHKHU ?

a) He U3MEHUTCH,

0) YMEHBIIUTCS,

B) YBEIUUUTCS;

T) BeeT ce0sl HeOTHO3HAYHO.

19) B xakoM citydae peKOMEHYETCSI METOJI «B3PBIBHOI'O UCIIAPEHUSD» ?

a) B ciryyae, KOrja ucrapsieMoe BEeIIeCTBO MPEJICTABICHO B BUAE CIOXKHBIX COSAMHEHUN;

0) Ipy HAMBUICHUU TYTOIIABKUX MaTEPUAJIOB;

B) NP HANbUICHUU JPAaroleHHbIX MaTEPHUAJIOB;

I') B Cllydae, KOrzia UCIapsieMoe BEIIECTBO «OTPABISIET» BAKYYMHYIO CUCTEMY.

20) Paz6poc TonmuHbl MIEHOK MO TOUIOKKE MPU TEPMUUYECKOM HCIIAPEHUU B BaKyyMe B TIEPBYIO
ouepens 00YCIIOBIICH:

a) CTaTUCTUYECKHUM pacnpezenenuemM [ aycca;

0) HepaBHOMEPHOCTBIO HCHIAPEHHSI MaTepHalia ¢ UCIIapUTEIs;

B) HEPAaBHOMEPHOCTHIO HarpeBa MoAI0KKY;

T') pa3IMYueM PACCTOSIHUN OT UCTIAPUTEINS JI0 PA3TUUHBIX TOYEK IOTO0XKEK.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
1) OcHOBHOE ypaBHEHHE BaKyyMHOU TeXHUKH. Ha 4TO BiIMsSeT mMPOBOJMMOCTH TPYOOIPOBOIOB U
OT YE€ro OHa 3aBUCUT?
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2) KpurokonaeHcanMoHHble Hacochl. Kak 3aBHUCAT XapaKTEPUCTUKM HACOCOB OT TEMIEpPATypbl
KpHomna-Henau?

3) [Hoka3aTh HEOOXOOMMOCTH BBHICOKOTO BaKyyMa IpH HambUICHUH IUIEHOK. ONpenenuTs rpaHullbl
0 JTaBJICHHUIO.

4) Mexanuueckue Hacocbl. OCHOBHBIE XapaKTEPUCTHKHU.

5) Ipuniun pabotel ogHOcTyneH4Yaroro nuddy3nonHoro Hacoca. Yro Oyaer, eciii B Hacoce HcC-
NO0JIb-30BaTh B KauecTBe paboyeil KHUIKOCTU PTYTh MU BOAY?

6) OCHOBHOE ypaBHEHHE BaKyyMHOU TeXHUKH. OOBICHHUTH, UTO TaKoe KOIPDHUIIUESHT HCTIOTh30Ba-
HUSI Hacoca.

7) Cioco0 morydeHus BRBICOKOTO BaKyyMa ¢ TTOMOIIBIO KPHOaICOPOIIMOHHBIX HACOCOB.

8) Kak nmpou3sBecTu BBIOOp BaKyyMHOT'O HACOCa B YCTAHOBHUBILIEMCSI pEKUME?

9) Uto takoe »ddexTrBHAsS CKOPOCTh OTKauku? Kak ee ompenenuts B 3aBUCUMOCTH OT PEKUMOB
TEYEHUS Ta30B M0 TpydompoBogam?

10) Kak mpousBecTu BbIOOP BaKyyMHOTO HACOCa B HEYCTAaHOBUBIIIEMCS PEXKUME?

11) Kak 3aBHCHUT CKOPOCTh KOHJEHCALIMM NPU TEPMUUYECKOM HCIIAPEHUU OT PacCTOSHUS HCHapH-
TENL-TIOIOXKKA?

12) ITonyuyeHue MIEHOK U3 TYTOILUIAaBKMX METANIOB HOHHO-IUIa3MEHHBIM pacibuieHneM. CKOpOoCTh
pachblICHHUS.

13) OcoGeHHOCTH NCTIApEHH COSIMHEHUI U CIUIAaBOB MPH TEPMUYECKOM UCTIAPEHUU.

14) Kak u3MeHUTCS BpeMsl HAMbIJICHUS C YBEIIMUEHUEM TEMITepaTyphbl HCTIAPCHUS?

15) PaccmoTpeTs mpoliecc ucnapeHus myTeM HarpeBa yCKOPEHHBIMU 3JIEKTPOHAMH.

16) CxopocTh OCaxACHHS TUICHOK MPH MOHHO-TUIa3MEHHOM pacmhbuieHud. [lapameTpsl, ¢ momo-
IIbI0 KOTOPBIX MOKHO YIIPABIISITH BPEMEHEM HalblUICHHS IICHOK.

17) TpeboBaHus K BaKyyMy B HOHHO-TUTa3MEHHBIX METO/IaX MOJyUYCHHsI HAHOCIICB.

18) OOBsACHUTH 3aBUCIMOCTbH CKOPOCTH HCIIAPEHHUS OT TEMIIEPATYpPhl HCTIAPEHUSL.

19) PaccMoTpeTh mporiecc paciblUICHUS B TACIOIIEM pa3pse.

20) I1na3MeHHbIE METO/IBI ITOJYUEHUSI HAHOCIIOEB CJIOKHBIX BEIIECTB.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

Pois BAaKYYMHBIX U IIJIA3SMCHHBIX TEXHOJIOTHI B MHKPO- U HAHO-2JICKTPOHHUKE

OcHOBHBIE 3aKOHBI BaKyyMHOUW TeXHUKU. MexaHudeckue, napoMacisiabie nud¢Gy3HOoHHbIE HACO-
ChI, @HSHKO-XHMI/I‘ICCKI/IG MCTOJbI MOJYUCHUA BBICOKOI'O BaKyyMa.

TemnoBble 1 MIOHU3ALMOHHBIE BAKYyMMETpPbl. BakyyMMeTpbI 151 U3MEPEHHS] CBEpXHU3KUX JaBiie-
HHH Ta30B.

Br160p BakyyMHBIX HAaCOCOB JUIsi KOHKPETHBIX MpuUMeHeHHd. COBpEMEHHbBIE THUIOBBIE YCTaHOBKU
JUIST TEXHOJIOTHYECKUX IIEICH.

Tepmuueckoe ucnapenue B Bakyyme. CkopocTh ocaxaeHus. [Ipaktnueckue pexkomenganuu. Me-
TOABI KOHTPOJIA TOJIIHWHBI HAHOCJIIOCB.

OcHOBHbBIE XapaKTePUCTUKH TUIa3Mbl. Pa3nuyHble crmocoObl OCaKIEHUS HAaHOCIOEB. AKTUBHpYeE-
MBIE TUTa3MOM METObI TTOJyUYCHHsI HAHOCIIOEB.

14.1.4. Tembl MHAMBUIYAJIbHBIX 3aJaHUI
Pacyer BrIOOpa BaKyyMHBIX HAaCOCOB JUIs OOCCTICUCHHsSI 33JAaHHOTO JAaBIICHUS T'a3a B KOHKPETHOM
TEXHOJIOTUYECKON YCTaHOBKE.

14.1.5. TeMbl KOHTPOJILHBIX padoT
Tema xkoHTposibHON paboThl Ne 1 — BakyyMHO-T€XHOJOTHUECKOE U KOHTPOJIbHO-U3MEPUTEIHHOE
00opynoBaHue;
Tema koHTposIbHON paboThl Ne 2 — BakyyMHO-IUIa3MEeHHBIE TEXHOJIOTMUYECKUE MPOLIECCH MOTyde-
HUSI HAHOCJIOEB.

14.1.6. Bonipocs! 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAM, CEMUHAPaAM
OrnpezenieHre OCHOBHBIX IMapaMETPOB MEXAaHUUECKUX HACOCOB
Pacuet 3¢ dexkTuBHOM CKOPOCTH OTKAUKH
Pacuer nmapamerpoB nupy3noHHBIX HACOCOB
Pacuer mapamMeTpoB KOHIEHCALIMOHHBIX U KPHOAICOPOIIMOHHBIX HACOCOB
Pacuer BbIOOpa BaKyyMHBIX HaCOCOB JUIsl OO€CTIEUEHUS 33JaHHOTO 1aBJICHUS rasa
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Pacuer BpemeHU OCaxAcHUS IUICHOK IIPU TEPMUYECKOM HUCIIAPEHUU B BAKYyMe
Pacyer BpeMeHM HalbUIEHUS TUICHOK IIPA HOHHO-TUIA3MEHHOM PacCIblICHUH

14.1.7. Tembl J1a0opaTOpHBIX padoT

Mexanuueckue BaKyyMHbIC HACOCHI JJIsl IPEIBAPUTEIHHON OTKAYKU BAaKyyMHOU YCTaHOBKH
BaKyyMHI)IC HaIlbIIMTCIIbHBIC YCTAHOBKU
OcaxeHre pe3sUCTUBHBIX U MPOBOASAIIUX MJICHOK METOJIOM TEPMUYECKOTO UCTIAPEHHUS B BaKyyMe
HNoHHO-1171a3MEHHBIA METO/] TIOJIYYEHUS HAHOCJIOEB

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH

310POBbS U HHBAJINI0OB

I[J'I}I JiuIy ¢ OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBbSA U MHBAJIUAOB MPEAYCMOTPCHBI JOIOJIHU -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14,
Ta6Jmua 14 — I[OHOJIHI/ITeJIBHLIe MaTepuajibl OLCHUBAHUSA IJId JIUL C OrPAaHUYCHHBIMU BO3MOXKHOCTAMU

310POBbsI U HHBAJIUJOB

Kareropuu
o0yJarommxcs

Buanl 1OMOIHUTENBHBIX OLEHOUYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL ¥ OIICHKH
pe3yabTaTOB 00yUCHUS

C napymeHusMu
cryxa

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpPKa

C napyueHusaMu
3peHUs

CobecenoBanue 1o BOIIPOCAM K 3aUeTy,
OIIPOC IO TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHOUBUYaJIBHO)

C napymeHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Pemienne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHBIE Pa0OTHI, BOMPOCHI K
3a4eTy

[Ipenmy1iiieCTBEHHO TUCTAaHIIMOHHBIMHU
METOoIaMU

C orpaHu4YeHHSIMH 110
00IIeMe TUITUHCKUM
MOKa3aHUsIM

TecTbl, MICEMEHHBIE CAMOCTOSATENLHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJBbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyiiecTBEHHO MPOBEPKA
METOAAMM UCXOOA U3 COCTOAHUA
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATePHAJIAM JIJIsl JIMI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHA BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, 8 UMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOM (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEOCTABJICHUE 3a/IaHUS C UCTIONB30BAaHHEM CYpPJIOTIEPEBO/IA.

Jluiiam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMsS Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [t Takux oOyyaromuxcsl npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHHEM YCIIYT ACCUCTECHTA,

- MIPE/ICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yJIbTATOB OOYUCHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBIHJIOB TI0 AWCIMILIMHE MPEAyCMATPUBAET MpeAocTaBieHre nHopmanuu B GopMax, aaanTu-
POBaHHBIX K OTPAHUYCHHUSM X 370POBBS M BOCIIPUATHS HH(POPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsl:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMYCHHBIM MIPUPTOM.

JIJ1st JiM1L ¢ HAPYIIEHUSIMU CJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.
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