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4 Bcero aynuTopHbIX 3aHATUI 70 70 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 8 8 4acoB
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 91 ot «19 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne

Pa3zpaboTunku:

Accucrent kad. @I 10. C. Kunux

ITpodeccop kadeapa @O, TYCYP T. U. JlanunuHa

3aBeayromumii odecreunBaronieii kad.
O] I1. E. Tposin

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

(O] I1. E. Tposu
OKCIEPTHI:

JouenT xadeapsl Gpusnueckoil 31ex-
TpoHUKH (D) N. A. Yncroenosa

IIpodeccop kadenps! puznueckoit
anekTpoHukH (D) T. N. Janununa
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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.

[Tocnenyomumy JUCHUILIMHAMU  SBJSIIOTCA:  KOHCTpYKTOpCKO-TEXHOJOrHYecKoe obecreueHue
IIPOU3BOACTBA U3JIEIUH MUKPOAJIEKTPOHUKH, OCHOBBI TEXHOJIOIMH 3JEKTPOHHOW KOMIIOHEHTHOM Oas3bl,
IIpoueccel MUKPO- U HAHOTEXHOJIOTMH, TE€XHOIOrUs KPEMHUEBOM HAHOXIEKTPOHUKHY, PU3KKa IUICHOYHBIX

HAaHOCTPYKTYD.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— IIK-8 cnocoOHOCTBIO BBINONHATH PAOOTHI M0 TEXHOJIOTMYECKOW IMOJIrOTOBKE MPOU3BOJICTBA
MaTepUaJIOB U U3AEIUN 3JIEKTPOHHOU TEXHUKH;

— TICK-2 rotoBHOCTBIO K NPUMEHEHHIO COBPEMEHHBIX TEXHOJOTHYECKUX MPOLECCOB M TEXHO-
JIOTHYECKOT0 000pYJOBaHMS Ha 3Tanax pa3paboTKH U MPOU3BOACTBA M3/IEIUNA MUKPOIIEKTPOHUKH U TBEP-
JIOTEJIBHOM AJIEKTPOHUKH;

B pesynpTare u3ydeHus IMCIUIIIMHBI 00YyJarOIUNACs TOJIKEH:

— 3HATh OCHOBBI BaKyyMHBIX M IUIa3MEHHBIX TE€XHOJIOTHH, 000pY/IOBaHUE JUISl TOTYYECHUS] MH-
KpO- U HAHOCTPYKTYD;

— yYMeThb CPaBHMBATh Pa3IMYHbIE BaKyyMHbIE M IIJIa3MEHHBIE METObI MOJIyYE€HUs HAHOCJIOEB,
BBIOMPATH TpeOyeMoe BaKyyMHOE 000pY/I0BaHNUE;

—  BJAJIeTh NMPAKTUYECKUMH HAaBBIKAMU PAOOTHI HA BaKyyMHBIX TEXHOJIOTHYECKHX YCTAHOBKAX,
BBITOJIHATH PabOTBHI 10 MMOJIrOTOBKE BAKYyMHOT'O IIPOU3BO/ICTBA U3CIUH 3JIEKTPOHHON TEXHHUKH.

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
4 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 70 70
Jlexuun 36 36
[IpakTuueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
W3 HuX B MHTEPAaKTUBHON (hopme 8 8
CamocrosiTenpHas paboTa (Bcero) 38 38
[ToaroroBka K KOHTPOJBEHBIM paboTaM 6 6
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 12 12
[TpopaboTka IEeKIMOHHOTO MaTepralia 10 10
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 144 144
3aueTHnie EanHAIIEI 4.0 4.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3aesnl AucHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

o) o = 2 § 3 =
b o o S O = =
= jan} o O < E (D] s
? 3 s S S 2 U
Ha3Banus pa3nenoB IUCHUTIIIMHBL 2 ) o o o 9 S
= = S s g O ==
=9 < < S M o 5
= = ) @8 S £
4 cemecTp
1 Beenenue 2 0 0 1 3 ITK-8
2 CriocoObI IOJTyYeHHSI BBICOKOTO BaKyy- 8 8 4 10 30 |IIK-8, IICK-2
Ma
3 Be10op BakyyMHBIX HACOCOB 4 2 0 4 10 |IIK-8, [ICK-2
4 Metonpl U3MEpPEHUS JIaBJICHUS Ta30B 4 0 0 1 5 I1K-8, TICK-2
5 TlpakTryeckrne peKOMEHIaluH 10 BbI- 6 0 4 5 15 |IIK-8, [ICK-2
00py BaKyyMHOTO 000pYIOBaHUS
6 BakyymHbBIe METO/IbI TOJTYyUEHUS HAHO- 6 4 4 8 22 |TIK-8, [ICK-2
CJI0€B
7 ©oHHO-TUTa3MEHHBIE METO/IBI TTOJTyYe- 6 4 4 9 23 IIK-8, IICK-2
HUS HAHOCJIOEB
Hroro 3a cemectp 36 18 16 38 108
Hroro 36 18 16 38 108

5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JEKIIUSIM)
ConeprkaHne pa3IesoB TUCIUILIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmwmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3esaoB TUCIUILINH (TIO0 JEKITHSIM)

8 =
= =
Q = =5
Z > 5
Hazpanus pasnenos ConeprkaHue pas3/ienoB JUCIUILIMHEI 110 JIEKIHUAM - &5
5 X
= g 2
a S g
= o
4 cemectp
1 Brenenue Posnb BakyyMHBIX U IIJIJa3MEHHBIX TEXHOJIOTMHM B MU- 2 [K-8
KpO- ¥ HAaHO-DJIEKTPOHUKE
Hroro 2
2 CniocoOsbl noyuyeHusi | OCHOBHBIE 3aKOHBI BAKYYMHOW TeXHHKH. MexaHnde- 8 IK-8,

CornacosaHa Ha noprane Ne 28151



BBICOKOT'O BaKyyMma cKue, mapomacisiabie Juddy3uoHHBIE HACOCHI, (U- [ICK-2
3UKO-XUMUYECKUE METO/IbI MOIY4EHHsI BBICOKOT'O Ba-
KyyMma.
Hroro
3 Bb16op BakyyMHBIX PacueTsl mapameTpoB it BEIOOpa HACOCOB JIJISI KOH- 4 [K-8,
HacoCOB KpPETHBIX IPUMEHEHUI [ICK-2
Hroro
4 Metobl u3MepeHus TernnoBbie 1 MOHU3AIMOHHBIE BaKYyMMETpbl. Bakyym- [1K-8,
JIaBJICHUS Ta30B METPBI Il U3MEPEHHUsI CBEPXHU3KHUX JIaBJIICHUN Ia30B. [1CK-2
Hroro
5 IIpakTnueckue Bo160p BakyyMHBIX HACOCOB /17151 KOHKPETHBIX MPH- [1K-8,
PEKOMEHAALNH 110 MeHeHull. COBpEMEHHBIE TUIIOBBIE YCTAHOBKHU IS [ICK-2
BBIOOPY BaKyyMHOTO TEXHOJIOTUYECKUX LIETIEH.
o0opynoBaHus Vroro
6 BakyyMHbBI€ METOJIbI Tepmuueckoe ucnapenue B Bakyyme. CKOpoCTh oca- [1K-8,
TIOJIYYEHUS] HAHOCJIOEB xnaenus. [Ipaktnueckue pekoMeHaauu. Merobl [ICK-2
KOHTPOJIS TOIIIUHBI HAHOCJIOEB.
Hroro
7 oHHO-TI1a3MEHHBIE OcHOBHBIE XapaKTEpUCTUKH IUIa3Mbl. PaznuuHble IK-8,
METO/BI MOJIyYEHUS CHOCOOBI OCAXK/IEHUSI HAHOCTIOEB. AKTUBHPYEMbIE [ICK-2
HAHOCJIOEB IJ1a3MON METO/IbI IOJyYEHHUS] HAHOCIIOEB.
Hroro 6
Hroro 3a cemectp 36

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecnneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMMU (MTPEABIAYIIMMA) H

obecnieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HauMmeHnoBaHue TUCIUILINH

Ne pa3aciioB JIaHHOM AUCHUIUIUHBI, JJIST KOTOPBIX HCO6X0,Z[I/IMO
HU3YUYCHUC 06CCH€‘~II/IBaIOHII/IX 1 00ecIeYnBacMBIX JUCLHUITIINH

1 2 3 4 5 6 7
[IpenmecTByronme JuCUUILIHHBI
1 MaremaTnka + +
2 dusuka + +
[Tocnenyromue TUCIUTIITUHBI
1 KoHCTpYKTOPCKO-TEXHOJIOTHYE-
CKOe o0ecredyeHue MpoOn3BOICTRA + + +
W3JIeTIUH MUKPOIIEKTPOHUKHU
2 OCHOBEBI TEXHOJIOTUH DIIEKTPOH-
Qc 0 €XHOJIOTHH JIEKTPO " . N N
HOH KOMIIOHEHTHOI 0a3nl
311 bl MUKPO- U HAHOTEXHO-
pouecc po OTEXHO n n n n n n
JIOTHHA
4 TexHoJIOTHUI KPEMHUEBON HAHO-
p + + + + +
3JIEKTPOHUKHU
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5 ®uszuka MIEHOYHbIX HAHOCTPYK-
Typ

+

+

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU HM3YUYEHUH IWUCIUIUIMHBI, ¥ BHJIOB 3aHATHU

MIPEICTaBICHO B Tabmuiie 5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX IIPU U3YYEHUHN JUCLUILIMHBL, U BUIOB 3aHS -

THHU

Bunrwl 3ansatuit

Kommerenimn
Jlek.

®opMbl KOHTPOJIS

=
T
oo
+

+ | IIpak. 3aH.

+ | JIab. pab.

+ | Cam. pa0.

KontponpHnas pabora, Ot-
YeT 110 WHAWBUIYATbHOMY
3ajaHuio, Jx3ameH, OTyer
1o 1aboparopHoit padore,
Ompoc Ha 3ausTusX, Tecr,
OTueT 1o MpakTUYeCcCKOMy
3aHATHUIO

I1CK-2 +

KonTposnbHas pabota, OT-
YeT 110 UHIUBUIYaTbHOMY
3aganuio, Jk3ameH, OTyer
o maboparopHoii padote,
Omnpoc Ha 3aHATHAX, TecrT,
OT4er 1o MpaKTHYECKOMY

3aHATHUIO

6. UnTepakTUBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
TexXHOIOTUM HHTEPAKTUBHOTO O0YUICHHUSI PU pa3HBIX (popMax 3aHATUH MpUBEICHBI B Tabmwie 6.1.
Tabmura 6.1 — TeXHOIOTHH MHTEPAKTUBHOTO O0YUYEHHS MTPHU Pa3HBIX (hopMax 3aHATHI

WNurepaktuBHbIe IpakTUyeckue | MIHTepakTUBH
MeToabl Bceero, 1
3aHATHS, 9 bIC JICKITNH, 4
4 cemectp

Mo3roBoit mTypm 1 1
Pemenue cutyaliMoHHBIX 3a1a4 2
[Ipe3enTanuu ¢ UCHOIB30BAHUEM 4
MyJbTUMEIHNA C 00CYKICHHEM
HccnenoBarensckuii METON 1 1
Hroro 3a cemecTp: 8
Uroro 8

HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.

7. JIaGopaTtopHbie padoThI

Tabmuua 7.1 — HaumeHoBaHue 1a00paToOpHBIX padboT

HazBanus pa3acioB

HaumeHnoBaHue 1a00paTopHBIX paboT

TpyoeMKOCTb,
q

dopmupyembie
KOMIIETEHIIUU
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4 cemecTp

2 CniocoObI oy4eHus: | MexaHmuecKue BaKyyMHbIE HACOCHI ISl TIPE/IBAPH- 4 [K-8,
BBICOKOT'O BaKyyMa TEJIbHOW OTKAYKH BaKyyMHOM YCTaHOBKHU IICK-2
Hroro
5 IIpakTuueckue BakyyMHbI€ HAIIBUIUTEIBHBIE YCTAHOBKHU I1K-8,
PEKOMEHIALUU 110 Hroro TICK-2
BBIOOPY BaKyyMHOTO
o0opymoBaHus
6 BakyymHbIE€ METO/IBI OcaxieHne pe3suCTUBHBIX U ITPOBOAAIIUX IJIEHOK Me- 4 [K-8,
MOJIyYE€HHS] HAHOCJIOEB TOJIOM TEPMUYECKOI0 UCIIAPEHUS B BAKyyMe [1ICK-2
Hroro
7 NoHHO-TUTa3MEHHBIE HoHHO-11a3MEHHBIN METO/ ITOJIy4€HHUSI HAHOCIIOEB IK-8,
METO/BI MOJIyYEHUS Htoro [ICK-2
HAHOCJIOEB
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpuBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHUE MPAKTUYECKUX 3aHATHIA (CEMUHAPOB)
8 Y =
= 2 E
3 = =
= 2 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
& 2, S
> (a9 =
e e g
= S
4 cemectp
2 Cnoco0Osl nonmydenust | OnpeziesieHne OCHOBHBIX ITapaMeTPOB MEXaHUYECKUX 2 [IK-8,
BBICOKOI'O BaKyyMa HacoCoB [1CK-2
Pacuer a¢dhekTHBHOI CKOPOCTH OTKAYKH 2
Pacuet napamerpoB nuPy3MOHHBIX HACOCOB 2
Pacyer napamMeTpoB KOHAEHCALIMOHHBIX U KpHOA/I- 2
COpOITMOHHBIX HACOCOB
Hroro 8
3 BriOop BaKyyMHBIX PacueT BbIOOpa BakyyMHBIX HACOCOB JIJIsl oOecreue- 2 [1K-8,
HAacoCOB HUS 331aHHOTO JIaBJICHUS ra3a [1CK-2
Hroro
6 BakyymHBIE METO/IBI Pacuer BpemeHu ocaxaeHus IUIEHOK IPHU TepMUYe- [1K-8,
MIOJIyYEHHUSI HAHOCIIOEB CKOM HCIIapE€HUU B BaKyyMe [ICK-2
Hroro
"7 IOHHO-TUTa3MEHHBIE Pacuer BpemeHu HanbLUIEHUS IIJIEHOK IIPY MOHHO- [K-8,
METO/bI MOTYUYCHUS MJIA3MEHHOM PacCIbIIICHUU IICK-2
HaH B
aHocioe Hroro 4
Hroro 3a cemectp 18

9. CamocrosiTesqibHasi padoTa

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH TPEICTaBICHbI B

tabimue 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 7 E
S i
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=S 2 2
a e g
= S}
4 cemecTp
1 Beengenue [TpopaboTka JIEKITMOHHOTO 1 ITK-8 KontponsHas pabdora,
MaTepuana Omnpoc Ha 3ansTusx, Tecr,
Hroro DK3aMeH
2 CriocoOBI IOTyYeHUS [ToaroroBka k mpakTuue- 4 |TIK-8, Kontponsnas padora, OT-
BBICOKOT'O BaKyyMa CKUM 3aHATHUSAM, CEMUHA- [1CK-2 4eT [0 UHIUBUAYaATbHOMY
pam 3aganuro, OtueT 1o j1ado-
[IpopaboTka ITeKIIHOHHOTO 2 patopHoit pabote, Orier
IO MPAKTUICCKOMY 3aHSI-
Marepuaia 0 pa CCKOMY 32
o, Tect, Dk3aMeH
OdopmieHre 0TYETOB T10 3
nabopaTtopHbIM paboTam
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 10
3 BriOop BaKyyMHBIX [ToaroroBka k mpakTuue- 2 |IIK-8, KontponsHnas padora, OT-
HacoCOB CKHUM 3aHSATHSIM, CEMHHA- [ICK-2 YET M0 NPAKTUYECKOMY 3a-
pam HATHIO, TecT, Ok3amMeH
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
[ToaroroBka Kk KOHTPOJIIb- 1
HBIM paboTam
Hroro 4
4 Metopl U3MEPEHUS [IpopaboTka JIeKIIMOHHOTO [1K-8, KonrtponpHas pabora,
JIaBJICHUS Ta30B Marepuasa IICK-2 Onpoc Ha 3aHaTusx, Ot-
Wroro | 4eT 1o JabopaTopHOi pa-
oote, Tect, DK3aMeH
5 IIpakTuueckue [TpopaboTka JIEKITMOHHOTO 1 ITK-8, Kontponsnas padora, OT-
PEKOMEHaluu TI0 BBIOOPY | MaTepuana [1CK-2 YeT 110 UHIUBUYAIbBHOMY
BZKY}IMHOFO OQOPMIICHHE OTHETOR T 3 3a1aHAIO, OTgeT H?r nabo-
o0opynoBaHus AGOPATOPHBIM PAGOTaM paTtopHoii pabore, TecT,
DK3aMeH
[TonroToBka K KOHTPOIIb- 1
HBIM paboTam
Hroro
KYYMHBIE METO/IBI JI'OTOBKA K MpaKTHYe- - HTpPOJIbHAS Ta,
6 Ba € METO, Iloaroroska a e 2 TIK-8, Kontpoibsnas padora
MOJIYy4YEHUS] HAHOCIIOEB CKUM 3aHSATHSAM, CEMHUHA- IICK-2 Ompoc Ha 3ausTusax, OT-
pam 4eT 1o J1JabopaTopHoil pa-
[TpopaboTka TeKIHOHHOTO 2 6ore, Or4er no H,llzaKTH;e'
MaTepuaia CKOMY 3aHsTHIO, TecT, DK-
3aMeH
OdopMieHHE OTYETOB T10 3
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JabopaTOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro
"7 IOHHO-TUTa3MEHHBIE IToaroroBka K mpaxkTuye- 2 |IIK-8, KonTposibHas pabora,
METO/IbI MOJTYYECHUS CKHM 3aHSITHSIM, CEMHHA- IICK-2 Ompoc Ha 3ansaTusax, OT-
HaHOCJIOEB pam 4eT 1o 1abopaTopHoil pa-
te, OTYeT 1Mo npakTuye-
[IpopaboTka IeKIIHOHHOTO 2 6ote, Ot4er no ,l?a 96
KOMY 3aHSITH T, OK-
Marepuana CKOMY 3 fo, 1ect,
3aMeH
OdopmiieHre 0TIETOB TI0 3
naboparopHbIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Utoro 9
Hroro 3a cemectp 38
[TonroroBka u ciava sK3a- 36 DK3amMeH
MeHa
Hroro 74

10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbII MaxkcumanbHbII
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeATENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
4 cemectp
KontponpHas paborta 7 7 14
Ormpoc Ha 3aHATUAX 2 2 2 6
OTt4er no UHANBUAYANb-
HOMY 33/1aHHIO
Otuet no nmabopaTopHOii 15 15
pabore
OTt4er 1o NpakTUIECKOMY 8 8 5 21
3aHATHIO
Tect 7 7
Hrtoro makcumyM 3a nepu- 17 24 29 70
on
DK3aMeH 30
Hapacraromunm nrorom 17 41 70 100

11.2. Ilepecyer 0a/1710B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

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

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. BaxkyymHO-TIa3MEHHBIE METOJIBI TIOJYYCHHSI HAHOCTPYKTYp: YueOHoe mocobue / JlanunnHa
T. U. - 2012. 89 c. [DnexTpoHHbIii pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3871, nara
obpamenus: 07.06.2018.

12.2. lonoiHuTEAbHAS JIUTEpaTypa
1. bepkun A.b. ®usndeckue 0CHOBBI BaKyyMHOM TeXHUKH : yueb. mocodue / A.b. bepkun, A.U.
Bacunesckuii. - HoBocubupck : Uzn-so HI'TY, 2014.-84 c¢. [DnekTpoHHBIN pecypc]| - Pexum moctyma:
http://znanium.com/bookread2.php?book=546221, nata obpamenus: 07.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. BakyyMmHO-IIa3MEHHbIE METO/IbI MTOJIYUYEHHUSI HAHOCTPYKTYp: Meronndeckue yka3zaHus o BbI-
MOJHEHUIO JJA00PaTOPHBIX padoT A cTyAeHToB HanpasieHuid 210100.62 «DnekTpoHuKa U HAaHOAJIEKTPO-
Huka» u 222900.62 «HanorexHonorun u MukpocuctemHast texuuka» / Jlanununa T. U. - 2013. 28 c.
[OnexrponHslii pecypc] - Pexxum npoctyma: https://edu.tusur.ru/publications/3867, mara oOparueHus:
07.06.2018.

2. BakyyMHO-IUIa3MEHHBIE METO/IbI TOIY4YEHUS] HAHOCTPYKTYp: YueOHO-MeToAnYecKoe nocodue
M0 AyJUTOPHBIM TPAKTHYECKUM 3aHSATHSIM W CAMOCTOSTEIBHON padoTe I MOATOTOBKU CTYICHTOB IO
HanpasineHusM 210100.62 «OnexkTpoHuka U HaHOZIEKTpoHUKa» U 222900.62 «HanoTtexHomoruu u mu-
kpocuctemHas texuuka» / Janwmuaa T. U. - 2013. 20 c. [DnexkrponHbIi pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/3868, nara o6pamenus: 07.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B
Y4eOHO-MEeTOqMUECKNE MAaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MIPEAOCTABISIOTCS B (opMax,
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a/IalITUPOBAHHBIX K OTPAHHYCHUSM UX 37I0POBbSI U BOCIIPUATHS HH)OPMAIIH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

12.4. IlpoeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHBbIE CIIPABOYHbIE CHCTEMbI
1. Hayuno-o6pa3zoBarenbhblii moptain TYCVYP - https://edu.tusur.ru/
2. DnexTtponHas 6ubmmoreka - www.elibrary.ru

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecrneyeHune

13.1. O6uue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCUHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHUs 3aHATUH JIEKIITMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayIUTOPUs ¢ KOITUUECTBOM I10-
CaJIOuHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yUeOHO-HAITBIIHBIE TOCOOMs, 00eCcIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLMOHHBIM pa3JieiaM TUCIUIUINHEI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrpaMMHOe o0ecredeHne 1A NPAKTHYEeCKUX 3aHATHI
YueOHast aymuTopust
yueOHas ayIUTOpus AJIs IPOBEICHHS 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BEJICHUS 3aHATUI J1a00paTOPHOrO THUMA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 222 ayn.
Onucanune UMeroIerocs 000py10BaHUs:
- Kommuiekt cnienmanu3upoBanHoi yueOHoOH MeOenu;
- Pabouee mecto npenogaBares.
[TporpamMHoe obecnieueHue He TpeOyeTcsl.

VYuyeOHas aymuropus

yqe6Ha51 ayauTopus J1s IPpOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha$[ ayauTopus IJIs IMpOBE-
JICHUS 3aHATHH MPAKTUYECKOro TUIA

634034, Tomckast obnacts, . Tomck, Bepmununa ynuia, n. 74, 130 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpammHoOe obecrieueHue He TpeOyeTcs.

YueOHast aymuTopust

yueOHasi ayquTopus JUIs MPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JIEHUS 3aHATUA TPAKTUYECKOTO THUIMA, yueOHask ayIuTOPHUs JIJIsl MPOBEACHUS 3aHATHN CEMHUHAPCKOTO THUIIA,
MOMEIIEHUE IS TPOBEACHUSI TPYMIOBBIX U MHIUBUAYATbHBIX KOHCYIBTAIINMA, TIOMEIICHNE AJIsl TIPOBE/e-
HUS TEKYIIETO KOHTPOJIA U MTPOMEKYTOUHOM aTTeCTAINH

634034, Tomckas obmacts, T. Tomck, Bepmnnuna ynuua, a. 74, 224 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- Kommnekr cnennanuzupoBanHoi yueOHOI mebenu;

- Pabouee mecTo mpenoaBarens.
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IIporpammHoe oOecrieueHne He TpedyeTcs.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedeHne J1JIs J1adopaToOpHbIX padoT
JlaGopaTopusi TEXHOJIOTUM UHTETPATIbHBIX CXEM
yueOHas ayMuTopus Ui [IPOBEACHUS 3aHATHI 1aO0OpaToOpHOTO TUIIA
634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 116 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUs:
- YcraHoBKa BakyyMHOro HamnbiieHuss Y PM-3 (2 mr.);
- YcraHoBKka BakyyMHOTO HamnbuieHus Y BH-2M-1;
- YcraHoBKa BakyyMHOro HanblieHus BYII-5;
- Hacoc Bakyymnsiii 2 HBP-5/1M;
- Bakyymmerp BUT-2;
- Ucrounuk nuranust YUII-2 (2 mr.);
- U3mepurens nmmutanca E7-20;
- Uctounuk nutannst HY 3003;
- Mukpockorn MMYVY-3;
- Mukpockon MUU-4;
- Mukpockon MBC-9;
- Kommnekr cneunanuzupoBaHnHol yueOHOI mebenu;
- PaGouee mecTo mpermnoaBares.
[TporpammHoe obecrieueHue He TpeOyeTcs.

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS yYE€OHBIE ayIUTOPUHU (KOMIIBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 060pyI0BaHHS:

- yueOHast MmebOerb;

- koMmnbroTepsl Ki1acca He Hmwke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOJIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(dopmManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIITHHBI UISl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B

OcBoeHUE MUCHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAIHJIAMHU
OCYIIECTBIIIETCS C UCTIOIB30BAHUEM CPECTB OOYUEHHUS OOIIETO U CIICIMAIbHOTO Ha3HAUCHUSI.

[Ipu 3ansaTHSAX C OOYUAIOIIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPETyCMOTPEHO UCIIOIBb30BAHHUE 3BYKO-
YCUJIMBAIOIIEH armapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUUYECKUX CPEACTB MpUeMa/Tiepea-
9r yaeOHO nH(OpMAITUU B TOCTYITHBIX (hOpMax, MOOMILHOM CUCTEMBI TIPETIOIaBaHus IJIsT 00yJarOIIIXCS
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CHCTEMBI. Y4eOHasi ayTuTOpHUs, B KOTOPOH 3aHUMAIOTCS
oOydJarorniecs: ¢ HapylIeHHEeM CllyXa, 000py/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJIEKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.
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[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JICKITMOHHBIX U YYEOHBIX ayAUTOPHIX BO3MOKHOCTH TIPOCMOTPA YIAICHHBIX 00BEKTOB (HaIIPUMEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ OOYYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNapaTa HCIOoJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

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

14.1. Couepmalme OLICHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1) Yto Takoe ObIcTpOTa AEUCTBUS HACOCOB?

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

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

B) MPOU3BOIUTENHFHOCTBIO HACOCA MPH TAHHOM BITYCKHOM JIaBJICHUHU;

') KOJIMYECTBO Tra3a, MPOXOISIIETO Yepe3 IMOoNepeuHoe ceueHne TPyOorpoBoia B €IMHUILY BpeMe-
HH.

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

a) MOJIEKYJISIPHBIN PEKUM;

0) BA3KOCTHBIN PEXKHM;

B) MOJICKYJISIPHO-BSI3KOCTHBIIA PEKHM;

I') OJHO3HAYHO OTIPENIEIUTh HEBO3MOXKHO.

3) Uto Takoe ko3(pPHUIHEHT NCTIOTB30BaHUS Hacoca?

a) BEJIMYMHA, MOKa3bIBatolasi 00beM rasa, MOCTyNaromuid B paboTaoMii Hacoc B €MHUILY Bpe-
MEHH,

0) BeIMYMHA, MTOKA3bIBAIOIIAs KOJIMYECTBO Ia3a, MPOXOAAIIETO Yyepes3 MonepeyHoe ceueHue Tpyoo-
MPOBOJIA 33 €NHUILY BPEMEHH,

B) BEJIMUMHA, NTOKa3bIBaIOIIas 00bEM Ta3a, OTKAUMBAEMOT'0 U3 COCY/Ia 3a €AMHUILY BPEMEHH;

') BEJIMYMHA, MTOKA3hIBAIOIIAs BO CKOJIBKO pa3 CKOPOCTh OTKAyKH 00BheMa HUXKE OBICTPOTHI JIEH-
CTBHSI HACOCA;

4) Ucxons u3 Kakux cooOpaxeHU MPOU3BOJUTCS BHIOOP BaKyyMHBIX HACOCOB?

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

6) ObIcTpOTa JAEHCTBHUS Hacoca HE JOJDKHA MPEBBIIATh PAcUETHYIO OBICTPOTY JeHcTBuUS, a mpe-
JIeTTFHOE JIaBJICHUE JTOJKHO OBITh BBIIIE TPEOYEMOTO ¢ y4eTOM KO3(PPHUIIMEHTa NCIIOIH30BAaHMUS HACOCA;

B) ObICTpOTa JEHCTBHSI HAcOCa U €ro MpesieibHOE JIaBIeHUE HE JOJDKHBI MPEBBIATh PacyETHBIX
3HA4YEeHUH ¢ y4eToM Kod(uIIMeHTa UCII0JIb30BaHUs HACOCa;

r) ObICTpOTa AEUCTBUS HACOCA U €ro MPEJebHOE JIaBIECHUE JOJDKHBI MIPEBbIIATh PACUETHBIX 3HA-
YeHH ¢ yueToM K03(pulIMeHTa UCTIOIb30BaHMsI HacoCa.

5) Ha3oBuTe 0CHOBHOE yCIIOBHE MEXaHMUYECKON MOJIEKYJSIPHONW OTKAYKH.

a) JVTMHA BPaIAoNIEHCcs OKPYKHOCTH TBEPJIOTO TeJla MPEBBIMIACT IJTUHY CBOOOIHOTO TTpodera Mo-
JeKYJI Ta3a;

0) CKOPOCTH IBM)KEHUSI TIOBEPXHOCTH OOJIBIIIE HITH paBHA CKOPOCTH TEIUIOBOTO JIBHYKSHHUST MOJIEKYIT
OTKauMBaeMOro rasa;

B) CO3/IaHUE ABIDKYIIEH CHIIBI MOJIEKYII ra3a 3a CUeT IpaJMeHTa WX KOHIECHTpAIMid Ha BXOTHOM U
BBIXO/IHOM (hJIaHIIaX HAcoca;

T') 3aXBar ¥ MepEeMeEIIeHNe MOJICKYJI ra3a IMOIBMKHBIMH JIONACTSMHU HAcOCa.

6) YpaBHEeHUE CIJIOUIHOCTH MTOTOKA rasa...

a) TIOKa3bIBaeT IMMOCTOSHCTBO T'a3a B JIOOOM CEUeHHH TPYOOIpOBO/Ia NPH YCIOBHH OTCYTCTBHS Ha-
TEKaHHs ra3a U3BHE;
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0) MoKa3pIBaeT MOCTOSHCTBO ra3a B JIIOOOM CEUeHUU TPyOOIIPOBOIA MPH YCIOBHH HEMEHSIOIIEHCS
OBICTPOTHI ACHCTBUS HACOCA U CKOPOCTH OTKAYKH 00bEMa;

B) XapaKTepU3yeT JBUKYIIYIO Pa3HOCTh IaBICHHUIA,

T') XapaKTePU3yeT CKOPOCTh OTKAYKH 00beMa.

7) UTto Takoe CeNeKTUBHOCTh OTKAYKH?

a) CTEeTICHb BaKyyMa, CO3/IJaBaeMOT0 OTKAUYMBAIOIIEH CHCTEMOM;

0) ynaneHue MOJIeKYN ra3a CTPOTo OJHUM KIIAaCCOM HACcOCOB;

B) YJIy4IlI€EHUE YUCTOTHI OCTATOUHOM aTMocdephl MOoce Mpolecca OTKAUKH;

T) peoliaaHre CKOPOCTH OTKAYKH CTPOTO OJJHOTO Ta3a [0 CPAaBHEHUIO C APYTUMHU.

8) Kakoii ¢akTop He BIUsAET 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 ompenensercs: BEMUYUHA MPEIETBHOTO JaBICHHUSI HACOCOB 0OBEMHOM OTKauKu?

a) CKOPOCTBIO OTKAYKH;

0) KOTMYECTBOM IMKJIOB OTKAYKHU;

B) HAJIMYMEM «BPEIHOT0» MPOCTPAHCTBA B KOHCTPYKIIMH HACOCA;

') BETUYUHON OTKa4MBaeMoro oorema.

10) Yem ompenensieTcsi CKOPOCTh OTKAYKH MHOTOCTYIeH4YaToro Aud@y3noHHOTO Hacoca W Tpe-
JIeIbHOE JaBiieHue?

a) CKOpOCTh OTKA4KH JUTHHHOW MapOBOM CTPYU MEPBOU CTYNEHH, IPEACIbHOE aBJICHUE — KOJTNYe-
CTBOM CTYIICHEH;

0) CKOpOCTh OTKAUKU U Mpe/elbHOE JaBJICHUE B PaBHOM CTEMEHM OIpPENesIOTCs TeMIepaTypon
HarpeBaTels;

B) CKOPOCTb OTKAYKU KOJIMYECTBOM CTYyINEHEW, MpeesibHOe NaBieHHE IMHHON MapoBOW CTPyH
IIEPBOM CTYIICHHU;

I') CKOPOCTb OTKAYKU U MPEJENIbHOE JIaBJICHHE B PABHOI CTENEHU OMPEIENIIOTCsS CBOMCTBAMHU pa-
Oouell KUIKOCTH

11) Kakum mapameTpom orpeaenseTcs mpeaeibHOe JaBIeHnEe KPUOKOHIEHCAIIMOHHOTO Hacoca?

a) TaBJICHHEM HACBIIIEHHBIX TTAPOB OTKAYMBAEMOTO ra3a;

0) IJIOTHOCTHIO OTKAUMBAEMOTO Ta3a;

B) Maccoi MOJIEKYJI OTKQuUBAEMOTO Ta3a;

') IMaMEeTPOM MOJIEKYJI OTKaYMBAEMOT0 rasa.

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

a) TUHEIHO yOBIBACT C TIOHWKEHUEM JIABJICHHUS,

0) HE 3aBUCHUT OT JIaBJICHUS,

B) CHayaJsla BO3pacTaeT, 3aTeM YObIBaeT;

T') TMHEHHO BO3pacTaeT C MOHMKEHUEM JaBJICHUS.

13) HuwxHuit ipenen u3MepseMbIX JaBICHUN MOHU3AIMOHHBIM BaKyyMETPOM OyIeT TeM MEHBbIIIE,
yem

a) MEHbIIIE HOHHBIN TOK;

0) OoJIbIIIe AIMEKTPOHHBIN TOK;

B) MEHBIIIE MIEKTPOHHBIH TOK;

) 0O0JIBbIIIE MOHHBIA TOK.

14) Uto B mepByr odepenb OmMpeesiseT AaBlIeHUE HACHIIIEHHBIX MapOB METAIIOB MPU TepMHYE-
CKOM UCITApEHUH B BaKyyMme?

a) YUCTOTY MOMYyYEHHOU TUICHKH METaJlIa;

0) TeMriepaTypy UCIIApEHUS METAILIA;

B) CKOPOCTh KOHJICHCAITMM aTOMOB METaJljla Ha MOJIIOXKKE;

') CKOPOCTh MCIIapEHUs aTOMOB METaJlJIa C UCTIAPUTETIS.

15) Kak 3aBUCUT CKOPOCTb pOCTa IUIEHKU IIPU TEPMUUYECKOM MCIAPEHUU OT PacCTOSHUS UCHapH-
TENL-TIOIOXKKA?
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a) 00paTHO MPOMOPLUOHATIBHO;

0) MpsSIMO TTPOTIOPITUOHAIIBHO;

B) HE 3aBHUCHUT;

T') 3aBUCUMOCTb HEOJTHO3HAYHAs.

16) Yrto Takoe KOXPPHUIHUEHT pacTbUICHHs TPH HOHHO-TUIA3MEHHOM PAaCIbUICHUH MUIICHH.

a) ko3 (hpurmeHT, moKazpIBaOIMKA 3PPEKTUBHOCTD HUCTIOIB3YEMOM PaCIIbUITUTEIEHON CHCTEMBI TIPH
MOHHO-TIJIA3MEHHOM PaCTbLICHHH,

0) koaddurmeHT, mokaspBaromuii YPPEKTUBHOCTD UCTIOIB30BAHUS MUIIICHH MPU HOHHO-TIIIA3MEH-
HOM PACIBUICHUU;

B) KOO(QUIMEHT, OKAa3bIBAIOIINUN CTETIEHbh M3HOCAa MUIIEHH MPH MOHHO-TJIA3MEHHOM pacIiblie-
HUWY;

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

17) KoaddutueHT pacnbuieHUs TIPY MOHHOM PACIBUICHUU C YBEIHMYCHHUEM TeMIIepaTypbl MUIIIE-
HU...

a) He U3MEHAETCS;

0) yMEHBIIIAeTCS;

B) YBEJIMYMBAETCS;

T) BeeT ce0s1 HeOTHO3HAYHO.

18) Kak n3meHuTCs BpeMs HallblJICHUS C YBEIMUEHUEM TEMIIEPATyphbl HCTIApEHUSI IPYU HEU3MEHHOMN
TpeOyeMOil TONIIHUHBI TUICHKHU ?

a) He U3MEHUTCH,

0) YMEHBIIIUTCS,

B) YBEJIUUUTCS;

T) BeeT ce0s1 HeOTHO3HAYHO.

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

a) B ciIyyae, KOrja ucrapsieMoe BEIIeCTBO MPEICTABICHO B BUAE CIOXKHBIX COCAMHEHU;

0) Ipy HAMBUICHUU TYTOIIABKUX MaTEPUANIOB;

B) NP HANbUICHUU JPAaroleHHbIX MaTEPHUAJIOB;

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

20) Pa3z6poc TonmuHbl MIEHOK MO TOJUIOKKE MPU TEPMUUYECKOM HCIIAPEHUU B BaKyyMe B TIEPBYIO
ouepens 00YCIIOBIICH:

a) CTaTUCTUYECKHUM pacrpezenenuemM [ aycca;

0) HEepaBHOMEPHOCTHIO UCTIAPCHUS MaTepuania ¢ UCIIapUTEIs;

B) HEPAaBHOMEPHOCTHIO HarpeBa MoAI0KKY;

T') pa3InurueM PacCTOSTHUN OT UCTIAPUTEINSI 10 PA3TUYHBIX TOYEK TOJIIONKEK.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1) OcHoBHOE ypaBHEHHE BaKyyMHOH TexHHKHU. Ha 4TO BIMseT MpoBOAMMOCTH TPYOOIPOBOIOB U
OT 4ero OHa 3aBUCUT?

2) KpuoxonaeHcanmoHHbIe Hacochl. Kak 3aBHUCAT XapaKTEpUCTHKA HACOCOB OT TEMIIEpPATYypPhI
Kpuomna-Henu?

3) Iloka3ath HEOOXOAMMOCTH BBICOKOIO BaKyyMa IpU HaIlbIEHUH IJIEHOK. OnpenenuTh rpaHullbl
10 JaBJICHHUIO.

4) Mexanuueckne Hacochbl. OCHOBHBIE XapaKTEPUCTHKHU.

5) Ilpunuun paboTsl ogHOCTyNeH4YaToro aug¢y3noHHoro Hacoca. Urto OyneT, ecinu B Hacoce Hc-
T0JIb-30BaTh B KQUECTBE pab0oUeii )KUIKOCTH PTYTh WIH BOTY?

6) OcHOBHOE ypaBHEHHE BaKyyMHOW TeXHUKU. OOBSICHUTH, UTO Takoe KO3((HUIIMEHT UCII0Ib30Ba-
HUS Hacoca.

7) Croco0 noxy4eHus: BBICOKOTrO BaKyyMa ¢ IIOMOIIbIO KpHOaJCOPOIIMOHHBIX HACOCOB.

8) Kak mpou3sBectu BEIOOP BAKyyMHOI'O HACOCa B yCTAHOBUBIIEMCS pexuMe?

9) Uro Takoe 3¢dexkTuBHas CKOpoCTh OTKauku? Kak ee ompenenuTts B 3aBUCUMOCTU OT PEXHUMOB
TEYCHUS Ta30B 10 TpyOompoBogam?

10) Kak mpousBecTH BbIOOp BaKyyMHOT'O HacOCa B HEYCTaHOBHBILEMCS peKuMe?

11) Kak 3aBHCHUT CKOPOCTh KOHJEHCAIMH MPU TEPMUYECKOM HCIAPEHUU OT PACCTOSHUS HCIapH-
TEJb-NOJI0KKA?
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12) ITonyuyeHue MIEHOK U3 TYTOILUIABKMX METAJVIOB HOHHO-IUIa3MEHHBIM pacibuieHneM. CKOpOoCTh
pacTblICHHUS.

13) OcoGeHHOCTH NCTIApEHH COSMHEHUI U CIUIAaBOB IPH TEPMUYECKOM UCIIAPEHUU.

14) Kak u3MeHUTCS BpeMsl HAMbIJICHUS C YBEIIMUEHUEM TEMITepaTyphbl HCTIApCHUS?

15) PaccMmoTpeTs npolnecc ucnapeHus MyTeM HarpeBa YCKOPEHHBIMU JIEKTPOHAMHU.

16) CxopocTh OCaxACHHS TUICHOK MPH MOHHO-TUIa3MEHHOM pacmhbuieHud. [lapameTpsl, ¢ momo-
b0 KOTOPBIX MOXHO YIIPaBJISITh BPEMEHEM HAIlbUICHUS IUIEHOK.

17) TpeboBaHus K BAKyyMy B HOHHO-TUTa3MEHHBIX METO/IaX TOJyUYCHHsI HAHOCIICB.

18) OOBsACHUTH 3aBUCIMOCTbH CKOPOCTH HCIIAPEHHUS OT TEMIIEPATYpPhl HCTIAPEHUSL.

19) PaccMoTpeTh mporiecc paciblUICHUS B TACIONIEM pa3pse.

20) I1na3MeHHbIE METO/IBI ITOJYUEHUSI HAHOCIIOEB CJIOKHBIX BEIIECTB.

14.1.3. Tembl KOHTPOJILHBIX pPadoT
Tema xoHTposnbHON paboTel Ne 1 — BakyyMHO-TEXHOJIOIMYECKOE U KOHTPOJIbHO-U3MEPUTEIbHOE
o0opynoBaHue;
Tema koHTposbHOI paboThl Ne 2 — BakyyMHO-IUIa3MEHHbBIE TEXHOJIOTUYECKHUE MPOLIECCHI MOTyyde-
HUS HAaHOCJIOEB.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

Posb BakyyMHBIX U IUIa3MEHHBIX TEXHOJIOTHH B MUKPO- U HAHO-JIEKTPOHHKE

OcHOBHBIC 3aKOHBI BaKyyMHOW TeXHUKH. MexaHndeckue, napomacisHbie AudQy3noHHbIE HACO-
Chl, PU3UKO-XUMHUYECKNE METO/IbI TIOJTy4E€HUS BBICOKOTO BaKyyMma.

TernoBble 1 MOHU3ALMOHHBIE BaKyyMMETphl. BakyyMMeTpbl /U1 U3MEPEHUS CBEPXHU3KUX JaBlie-
HUH ra3os.

Br160op BakyyMHBIX HACOCOB JJIsl KOHKPETHBIX NMpuMeHeHHH. COBpeMEHHBIE TUIIOBBIE YCTAHOBKU
JUI TEXHOJIOTMYECKUX LIeNIeH.

Tepmuueckoe ucnapenue B Bakyyme. CkopocTh ocaxaeHus. Ilpaktnueckue pexomennauuu. Me-
TOJIbI KOHTPOJISI TOJILMHBI HAHOCIIOEB.

OcHOBHBIEC XapaKTEPUCTUKH IIa3Mbl. PaziamyHble cocoObl OCaXKACHUSI HAHOCIOEB. AKTUBUpYE-
MbI€ IJIa3MON METO/Ibl OJTY4YEHUSI HAHOCIIOEB.

14.1.5. Tembl MHAMBUIYAJIbHBIX 3aJAHUI
Pacuer BrIOOpa BakyyMHBIX HAacCOCOB JUIs OOeCTI€UeHHsI 33JaHHOTO JaBIICHUS T'a3a B KOHKPETHOM
TEXHOJIOTUYECKON YCTAHOBKE.

14.1.6. Bonipocs! 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAAM, CEMUHAPaAM
OrnpesenieHre OCHOBHBIX IMapaMeTPOB MEXAaHUUECKUX HACOCOB
Pacuet 3¢ dexkTuBHOM CKOPOCTH OTKAUKH
Pacuer napameTpoB 1 Ppy3MOHHBIX HACOCOB
Pacuer mapamMeTpoB KOH/IEHCAIIMOHHBIX U KPHOAICOPOIIMOHHBIX HACOCOB
Pacuer BbIOOpa BaKyyMHBIX HaCOCOB JUIsl OO€CTIEUEHUS 33JaHHOT'O IaBJICHUS rasa
Pacuer BpeMeHM Ocax/IeHUS IJICHOK MIPH TEPMHUUECKOM HUCIIAPEHUH B BaKyyMe
Pacuer BpeMeHU HaNbUICHUS IJIEHOK MTPU MOHHO-TUIA3MEHHOM PaCTIbUIICHUN

14.1.7. Tembl 1a00paTOpHBIX padoT
Mexannyeckue BaKyyMHbIE HACOCHI JJIsl IPEABAPUTEIHLHON OTKAYKH BAKYYMHOM YCTAaHOBKH
BakyyMHbIe HaNIbUIUTEIbHBIE YCTAHOBKHU
OcaxeHue pe3uCTUBHBIX U MPOBOIAIINX MNIEHOK METOOM TEPMHYECKOIO UCIIAPEHHS B BAKYyMe
NoHHO-1171a3MEHHBINA METO/ MIOJIYYEHUS HAHOCIIOEB

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTePHAJIAM ISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS1 1 HHBAJIH/I0B
Jns aun ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOTHH -
TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlononHuTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTSAMU
310pOBbsI 1 HUHBAIUIOB

KaTCI‘OpI/H/I BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX q)OpMBI KOHTPOJIA U OICHKH
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oOyJarommmxcs

MaTepuaoB

pe3yabTaToOB 00yUEHUS

C napyumeHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHus

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHuuYeHHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIE
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC Pa0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJJAMHU HCXOAS U3 COCTOSHUS
00ydaronierocst Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCcTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- [IPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00y4EHUsI MOXKET POBOAUTHCS B HECKOIBKO ITAIOB.
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