MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
BakyyMHO-I11a3MeHHbIE METOAbI MOJIY4Y€eHUsI HAHOCTPYKTYP

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 2

Cemectp: 4

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 70 70 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 8 8 4acoB
6 CamocrosiTenpHas paboTa 38 38 4acoB
7 Bcero (6e3 ax3ameHa) 108 108 4acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as Tpy10eMKOCTh 144 144 4acoB

4.0 4.0 3.E.

Ox3ameH: 4 cemecTp

Tomck 2018
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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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BrinosnHeHre MHAUBUAYATBHBIX 3aJaHUN 5 5
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 8 8
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 10 10
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 9 9
Bcero (6e3 3x3ameHa) 108 108
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 144 144
3aueTHble EquHuib 4.0 4.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA

Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

= | = = | 2% ZE
) o o e g2 5 5
-~ < < < T >‘- ()
HasBanus pa3nenoB TuCHUATIITHHB i ® o, e, o 2 S5
= 5 G = & 0 ==
S, < < S % g
4 cemectp
1 Beenenue 2 0 0 1 3 [1K-8
2 CriocoObI IOJTy4eHUST BBICOKOTO BaKyy- 8 8 4 9 29 | IIK-8, TICK-2
Ma
3 BriOop BaKkyyMHBIX HACOCOB 4 2 0 6 12 |IIK-8, TICK-2
4 Metozabl u3MepeHus JaBJICHUs Ta30B 4 0 0 1 5 I1K-8, IICK-2
5 TlpakTUyeckre peKOMEH IaluK 10 BbI- 6 0 4 6 16 IIK-8, TIICK-2
00py BaKyyMHOTO 000pYIOBaHUS
6 BakyymHbI€ METOBI IOTYUYEHHSI HAHO- 6 4 4 7 21 |IIK-8, [ICK-2
ClI0eB
7 NoHHO-TUTa3MEHHBIE METO/IBI TIOJIYYE- 6 4 4 8 22 |IIK-8, [ICK-2
HUS HAHOCJIOCB
HWroro 3a cemectp 36 18 16 38 108
Hroro 36 18 16 38 108

5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JeKIHSIM)

ConeprkaHue pa3iesoB TUCIUIUIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHIM)

Hazsanwns pas3acioB

Coz[epn(aHI/Ie pa3acioB AUCHUILIWHEI 110 JICKIUAM

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIINU

4 cemectp

1 Beeneune

Ponnb BAKYYMHBIX U INIA3SMCHHBIX TEXHOJIOTHH B MH-
KpO- U HAHO-3JICKTPOHUKE

\9)

IK-8

Hroro
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2 CniocoObl mosydennst | OCHOBHBIE 3aKOHBI BAKYYMHOM TeXHUKH. MexaHnue- 8 [1K-8,
BBICOKOI'O BaKyyMma CKHe, mapoMacisiabie Tu¢Py3nOHHbIE HACOCHI, (Hu- [1CK-2
3UKO-XUMHUYECKHE METO/BI IOIY4EHHsI BBICOKOTO Ba-
KyyMa.
Hroro
3 Bo16op BakyyMHBIX Pacuetsl mapameTpoB A1 BEIOOpa HACOCOB ISl KOH- 4 [1K-8,
HAacoCOB KpPETHBIX IPUMEHEHUI [ICK-2
Hroro
4 Metopl U3MEPEHUS TertoBble U HOHU3AIMOHHBIE BAKyyMMETpBL. BakyyMm- [K-8,
JIaBJICHUS Ta30B METPBI 17151 UBMEPEHHUS CBEPXHU3KHUX JIaBIICHUN Ta30B. [1ICK-2
Hroro
5 IIpakTuueckue Br160p BakyyMHBIX HACOCOB Il KOHKPETHBIX MPH- IK-8,
PEKOMEHIAIVHN TIO MeHeHn. COBpEMEHHbBIE TUIIOBBIE YCTAHOBKH IS TICK-2
BBIOOPY BaKyyMHOTO TEXHOJIOTUYECKUX LIEIIEH.
obopymoBaHus Wroro
6 BakyymHbIEe METO/IBI Tepmuueckoe ucnapenue B Bakyyme. CKOpocTh oca- [K-8,
MOJTyYEHHS] HAHOCIIOEB xaenus. [Ipaktnueckue pekoMeHaauu. MeToibl TICK-2
KOHTPOJISI TOJNIMHBI HAHOCJIOEB.
Hroro 6
"7 IOHHO-TUTa3MEHHBIE OCHOBHBIE XapaKTEPUCTUKH IJ1a3Mbl. PaznmnyHble 6 [1K-8,
METO/IbI IOTYUYEHUS CocoObI OCaXKJICHUS HAaHOCI0EB. AKTUBUPYEMbIE [ICK-2
HaHOCJIOEB 1a3MON METO/Ibl TOJTyYEHHUSI HAHOCIIOEB.
Hroro 6
Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILUIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (MPeabl Ty IIUMHU)
U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (TIPEABIAYIIUMHU) U

obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabIHUIIE 5.3.

Tabmuua 5.3 — Pa3zfenbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

HanmenoBanne quciiUmiaing

Ne paznenoB qaHHOM TUCHIUTUIAHBIL, 711 KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCIeUrBaIONUX U 00eCTIeYNBAEMbIX JUCIIUILTUH

1 2 3 4 5 6 7
[IpeamecTByromue TUCHUTIITUHBI
1 MaremaTtuka + +
2 ®dusuka + +
[Tocnenyromue TUCIUITITUHBL
1 KoHCTpYKTOPCKO-TEXHOJIOTYE-
ckoe obecrieueHrne MpOu3BOICTBA + + +
U3JIeIIUA MUKPOAJIEKTPOHUKHU
2 OCHOBEI TEXHOJIOTHUH YJIEKTPOH-
4 . p + + + +
HOI KOMITIOHEHTHOM 0a3bl
3 IIponieccul MEKPO- ¥ HAHOTEXHO-
pol p + + + + + +
JIOTUH
4 TexHOJIOTHUSI KDEMHHUEBOU HAHO-
p + + + + +
AIEKTPOHUKHU
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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 z E
S i
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos 2 &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,
Marepuaia Omnpoc Ha 3ansTusx, Tecr,
Hroro 1 DK3aMeH
2 CriocoOBI IOTyYeHUS [ToaroroBka k mpakTuue- 3 ITK-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-
MaTepuana 0 pa CCKOMY 32
o, Tect, Dk3aMeH
OdopmieHre 0TYETOB T10 2
nabopaTtopHbIM paboTam
Brinonnenue nHAMBUAY- 1
aJIbHBIX 3aJTaHUI
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
HUtoro 9
3 Bbi0op BakyyMHBIX IToaroroBka K mpaxkTuye- 2 |IIK-8, KonTposnbhas pabota, OT-
HaCcOCOB CKHUM 3aHSATUSIM, CEMHHA- IICK-2 YeT M0 UHAUBUAYATbHOMY
pam 3agaHuto, OTyeT no mpax-
[TpopaboTka JIEKITMOHHOTO 1 :T)quCKOMy samATHIO, TecT,
Marepuaia K3aMeH
BrinonHenne nHIUBUAY- 2
aJbHBIX 3aJJaHHI
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Utoro 6
4 Metoas! u3MepeHus [IpopaboTka J1eKIHOHHOTO 1 [IK-8, KonrtponpHhas pabora,
JaBJICHUS ra30B Marepualia TICK-2 Ompoc Ha 3ansaTUAX, OT-
YeT II TOpPHOH pa-
Wroro | €T 1o JabopaTopHOM pa
oote, Tect, DK3aMeH
5 [Ipaktuueckue IIpopaboTKa JIEeKIIUOHHOTO 1 I1K-8, KonTposnbhas pabota, OT-
PEKOMEH/IAINH 110 BEIOOPY | Marepuaia [1CK-2 YeT M0 UHAUBUAYATIBHOMY
BZKYYMHOFO OQOPMICHHE OTHETOR 110 2 3a1aHAIO, OTgeT H({w nabo-
BaHUs TOPHOU T T
0bopyroBa JabopaToOpHBIM paboTam PATOPHOM paboTe, 1ect,
DK3aMeH
Brinonnenue nHAMBUAY- 2
aJbHBIX 33JIaHUN
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
HUtoro 6
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6 BakyyMHBI€ METOJIbI [ToaroroBka kK mpakTuue- 2 |IIK-8, KontpomnpHas pabdora,
MOJIYYEHHSI HAHOCIIOEB CKUM 3aHSITHSIM, CEMHHA- IICK-2 Ompoc Ha 3ausTusax, OT-
pam 4eT 10 J1JabopaTopHoil pa-
[TpopaboTka IeKIHOHHOTO 2 6ore, Ot4er no H]EaKTH;e'
MaTepuaa CKOMY 3aHsTHIO, TecT, DK-
3aMeH
OdopmiteHre 0TIETOB TIO 2
nabopaTopHBIM paboTam
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro
7 ©oHHO-TUTa3MEHHbBIE [ToaroroBka Kk mpakTuue- 2 |IIK-8, Kontponshnas padora,
METO/bI MOTYYCHUS CKHUM 3aHSATUSIM, CEMHHA- IICK-2 Onpoc Ha 3anatusax, Ot-
HaHOCJIOEB pam YeT 10 JIabopaTopHOil pa-
[TpopaboTka TeKIHOHHOTO 2 Gote, Or3er 1o H,?aKTH;e_
MaTepuaa ckoMy 3aHsaTHIO, Tect, Dk-
3aMeH
OdopmieHre 0TYETOB 10 2
1abopaTOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 8
Hroro 3a cemectp 38
IloaroroBka u caaya sK3a- 36 Ok3ameH
MEHa
Hroro 74
10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4arouuxcst

11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH Mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
4 cemectp
KonTposasnas padota 7 7 14
Onpoc Ha 3aHATUSX 2 2 2
OTyeT no MHAUBUYAIIb- 7 7
HOMY 3a/IaHUIO0
OTueT o mabopaTopHOi 15 15
pabote
OT4YeT no MpPaKTUYECKOMY 8 8 5 21
3aHATHIO
Tect 7 7
Hroro makcumyM 3a nepu- 17 24 29 70
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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 MIPE/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJIbHBIE TOUKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiule
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

Urorosas cymma 6aiisos,

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

9K3aMeH

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

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ———
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTEIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

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

12.2. lonostHUTEILHAS JIATEPATYpa
1. bepkun A.b. ®uzndeckre OCHOBBI BaKyyMHOU TeXHUKH : yueb. mocooue / A.b. bepkun, A.U.
Bacunesckuii. - HoBocubupck : Uzn-so HI'TY, 2014.-84 c¢. [DnexTponHbIii pecypc] - Pexxum nocrymna:
http://znanium.com/bookread2.php?book=546221, nata o6pamenus: 11.06.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKHe MOCO0Uus

1. BaxkyyMHO-MIa3MEHHBIE METO/IbI TOTYUYEHHUsSI HAHOCTPYKTYp: MeTonnueckue yKkazaHusi 1o BbI-
TTOJIHEHHIO JTAOOPATOPHBIX padoT /yIs cTyaeHToB HanpasieHuid 210100.62 «DnekTpoHUKa U HAHOAJIEKTPO-
Hukay u 222900.62 «HanotexHonmorun u MuKpocucremMHas texHuka» / Jlanwmmna T. W. - 2013. 28 c.
[OnekTponHBIi pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/3867, mara oOpamieHus:
11.06.2018.

2. BakyyMHO-IJIa3MEHHBIE METO/IbI TIOJTYYEHHSI HAHOCTPYKTYp: Y4eOHO-MeToIu4ecKoe nocobue
M0 ayJIUTOPHBIM TMPAKTHYECKUM 3aHATHSIM M CaMOCTOSTEIBHON paboTe JJIs MOJATOTOBKH CTYACHTOB IIO
HanpasyieHusIM 210100.62 «DOnexkTpoHuka U HaHOAJIEKTpoHUKa» U 222900.62 «HaHOTEXHOIOTUM U MHU-
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kpocucremHas texauka» / Jlanumuaa T. W. - 2013. 20 c. [DnexTpoHHBIA pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/3868, nata o6pamenus: 11.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccnonabHbIe 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. Hayuno-o6pazoBarenbHbiii moptan TYCYP - https://edu.tusur.ru/
2. DnexTtpoHHas 6ubnuoreka - www.elibrary.ru

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
o0ecrneyeHnue

13.1. O6mue TpeGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOM aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZI0YHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepua/IibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl

VYueOHas aymuTopus

yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JIEHUS 3aHATUN MPAKTUIECKOTO TUIA, YdeOHast ayquTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHUE I IPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALUMA, TIOMEIICHNE AJIsl IPOBe/e-
HUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaIluu

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, 1. 74, 224 ayn.

Ornucanmne UMEIIErocs 000PyIOBAHNUS:

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

YuebHas aymuTopus

yueOHasi ayuTOpUs JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl TIPOBE -
JEHUS 3aHATHI MPAKTUYECKOTO THUIIA

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 74, 130 aym.

Ornucanue UMerIerocs 000pyI0BaHUS:

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMmmMHOe oOecrieueHre He TpeOyeTcsl.
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VYueOHas aymuTopus

yueOHas ayuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA Ta00OPaTOPHOTO THUIA

634034, Tomckas obnacte, . Tomck, Bepmuauna ynuia, n. 74, 222 ay.

Ornucanmne UMEIIErocs 000PyIOBAHNUS:

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne J1JIs J1a0opaTopHbIX padoT
JlaGoparopusi TEXHOJIOTUU UHTETPATILHBIX CXEM
yueOHast ayJUTOpHs U1 IPOBEICHUS 3aHATUH 1TaOOPaTOPHOTO THIA
634034, Tomckast obmactb, . Tomck, Bepmmauna ynuna, a. 74, 116 ayz.
Onucanue uMerouierocs 000pya0BaHuUs:
- YcranoBka BakyyMHoro HambuieHuss YPM-3 (2 mir.);
- YcranoBka BakyyMHoro HanbsuieHus: Y BH-2M-1;
- YcraHoBka BakyyMHOro HanbuieHus BYII-5;
- Hacoc Bakyymusiii 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;
- Mukpockon MBC-9;
- Kommutekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
- Pabouee mecto npenoaBares.
[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrPaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeIbHOW padoThI
Jiis caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAMTOPHM (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, 1. 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 ymuma, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHast mebenb;

- komneroTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81'T . - 5 mit.;

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

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecredeHne TUCUUIIIMHBI JIsl JIMI ¢ OrPAHMYEHHbIMHU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBOGHHE NUCIUILIMHBI JIMIIAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS M HHBAIHJIAMH
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OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

ITpu 3aHATHAX ¢ 00YYaIOUIMMHUCS ¢ HAPYIIEHUSAMH CJYXa [IPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM MH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEIOIaBaHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIolib-
3yI0TCA albTEpHATUBHBIEC YCTPOMCTBA BBOJIA MH(OPMALIUK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHr c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3agaHus

1) Uto Takoe OBICTPOTA AEHCTBUS HACOCOB?

a) o0BbeM rasa, MOCTyNAIOIMKK B paOOTAIOIINI HACOC B €IMHUILY BPEMEHHU;

6) oObeM raza, MOCTYNAIOMIKUK B €IUHUILY BPEMEHU U3 COCYy/a B TPyOOIIPOBOI;

B) NMMPOM3BOIMTENIFHOCTHIO HACOCA TP TAHHOM BITYCKHOM JIaBJICHUH;

I') KOJIMYECTBO ra3a, MpOXOAIIEro yepe3 MonepevyHoe ceueHre TpyoorpoBo/ia B €AMHUILY BpeMe-
HHL.

2) Ilpu KaKoM U3 PeKUMOB TEUSHHUS T'a3a Mo JUIMHHOMY TpyOOIpOBOIYy PO ra3a HE BIUSAET Ha Mpo-
BOJMMOCTH TpyOOTpoBoaa?

a) MOJICKYJISIPHBIN PEXUM;

0) BS3KOCTHBIN peXUM;

B) MOJICKYJISIPHO-BSI3KOCTHBINA PEXKHM;

T') OJTHO3HAYHO OTIPENIEIUTH HEBO3ZMOXKHO.

3) Uro Takoe k03¢ UIMEHT UCTIONB30BaHUs Hacoca?

a) BEJIMUMHA, TTOKA3bIBAIOIIAsi 00bEeM rasa, MOCTYMAIINN B pabOTArONINI HACOC B €IUHUILY BpE-
MEHH;

0) BelMUYMHA, MMOKA3bIBAIONIAsT KOJIMYECTBO Ta3a, MPOXOJAIIETO Yepe3 MoTepeyHoe ceueHue Tpyoo-
IPOBO/IA 32 €IMHUILY BPEMEHH;

B) BEJIMYMHA, TTOKA3bIBAIONIasl 00hEM Ta3a, OTKAauMBAEMOTO U3 COCY/Ia 33 €ANHUILY BPEMEHH,

I') BeJIMYMHA, MTOKA3bIBAIOIIAsl BO CKOJIBKO pa3 CKOPOCTh OTKaykd 0ObeMa HUXKe ObICTPOTHI JIeii-
CTBUS Hacoca,

4) Ucxons u3 Kakux cooOpaskeHUI MPOU3BOIUTCS BEIOOpP BAaKyyMHBIX HACOCOB?

a) OBICTpOTA JEWCTBUS HAacoca JOJDKHA MPEBBIMATh PACYETHYIO OBICTPOTY NEHCTBHSA, a Mpeelb-
HOE JaBJICHHE JOJDKHO ObITh MEHbILIE TPEOYEMOTo C yueToM KO3 PHIUEHTa UCIIOIb30BaHUS HACOCa,

0) ObICTpOTa AEMCTBUS Hacoca HE JOJDKHA MPEBBINIATh Pacu€THYIO OBICTPOTY JAEWCTBHUSA, a Mpe-
JIeNTbHOE JaBJICHHUE JOJDKHO OBITH BhIIIE TPeOyeMoro ¢ yueToM Ko3(uiimeHTa ucronbp30BaHus Hacoca;

B) OBICTpOTa JCHCTBHSI HacOoca M €ro MpeIeIbHOE aBJICHNE HE TOJDKHBI MPEBBIIIATh PACUETHBIX
3Ha4YeHUH ¢ ydeToM K03 (UIMEeHTa UCTIONb30BaHUs HACOCA;

r) OBICTpPOTA JACUCTBUS HACOCA M €r0 MPEeNIbHOE TABICHUE JOJDKHBI MTPEBHIIATh PACUETHRIX 3HA -
YeHUH ¢ yueToM Ko3(uiimeHTa ncronb30BaHus Hacoca.

5) HazoBuTe 0CHOBHOE yCIIOBUE MEXaHMUECKON MOJIEKYIIIPHON OTKAYKH.

a) JUIMHA BpaIIaoLIecs OKPYKHOCTH TBEPAOTo Teja MPEBbIIAeT JUIMHY CBOOOIHOTO Ipodera Mo-
JIeKyJI rasa;

0) CKOPOCTb IBM)KEHUSI TIOBEPXHOCTH OOJIbILIE MM paBHA CKOPOCTH TEIUIOBOTO JIBUKEHUS MOJIEKYIT
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OTKaYMBAEMOTO T'a3a;

B) CO3JaHMe JABMKYIIEH CHIIBI MOJIEKYI Ta3a 3a CUeT rpaJiieHTa UX KOHIEHTPAalUui Ha BXOAHOM U
BBIXOJHOM (hIIaHIIaX HACcoCa;

T') 3aXBaT U MepeMeIleHUE MOJIEKYI ra3a MOABMKHBIMH JIOMIACTAMHU Hacoca.

6) YpaBHEHNE CIUIOIIHOCTY TIOTOKA rasa...

a) MOKa3bIBaeT MOCTOSIHCTBO ra3a B JIOOOM CEYEHHH TPyOONpOBOJa MPHU YCIOBUU OTCYTCTBUS Ha-
TEKaHUs Ta3a U3BHE;

0) OKa3bIBaET MOCTOSHCTBO Ta3a B JIIOOOM CEUEeHUU TPYyOOITPOBOA TP YCIOBUHA HEMEHSIOIICHCS
OBICTPOTHI ACWCTBUS HACOCA U CKOPOCTH OTKAYKH 00BbEMa;

B) XapaKTepu3yeT JBMUKYIIYIO Pa3HOCTh JIaBJICHHUIA;

T') XapaKTepU3yeT CKOPOCTh OTKAYKU 00hEeMa.

7) Uto Takoe CeNeKTUBHOCTh OTKauKu?

a) CTENeHb BaKyyMa, CO3jaBaéMOI'0 OTKa4MBAIOIIEN CUCTEMON;

0) ymajeHue MOJISKYJI ra3a CTpOro OJHUM KJIaCCOM HacOCOB;

B) yIy4IlleHHE YHUCTOTHI OCTATOYHOM aTMOC(hephI IMociie Mpolecca OTKAUKH;

T) npeobagaHre CKOPOCTH OTKAUYKU CTPOTO OJJHOTO Ta3a M0 CPaBHEHUIO C APYTUMHU.

8) Kaxoii (hakrop He BIMSET Ha MpeAeTbHOE NaBieHne AU Hy3HOHHBIX HACOCOB?

a) TeMIlepaTypa HarpeBaress;

0) auameTp BXOTHOTO (praHIla Hacoca;

B) POJI OTKaYMBAEMOTO ra3a;

T') JaBJICHHUE B BEIXOJHOM (hIaHIIe HAacoca

9) Uem ompenensieTcs BeIUYHWHA MTPEACTHLHOTO JTaBJICHHUSI HACOCOB 0OBEMHON OTKAYKH?

a) CKOPOCTBIO OTKAYKH;

0) KOJTMYECTBOM ITUKJIOB OTKAYKH;

B) HAJIMYMEM «BPEIHOTO» MPOCTPAHCTBA B KOHCTPYKITMH HACOCA,;

T') BeJIMYMHON OTKAaYMBaeMOT0 o0bema.

10) Yem ompemensieTcsi CKOPOCTh OTKAYKH MHOTOCTyMEeHUYaToro nud@y3noHHOTO Hacoca U mpe-
JIEIILHOE IaBiicHue?

a) CKOPOCTb OTKauK{ JUIMHHOM NIapOBOM CTPyH NMEPBOI CTYNEHU, IPEAEIBHOE 1aBIEHUE — KOJINYe-
CTBOM CTYIICHEH;

0) CKOPOCTh OTKAUKH U MpPEJeTbHOE JaBJICHHE B PAaBHOW CTENEHU OINPENENIOTCs TeMIIepaTypon
HarpeBaTe’s;

B) CKOPOCTb OTKAYKH KOJIMYECTBOM CTYINEHEH, NPEIEIbHOE NaBJICHHE UIMHHOM MapoBOW CTpPyH
MEpPBOM CTYIICHH;

I') CKOPOCTb OTKAUKH U MPEeIbHOE /1aBJIEHUE B PABHOM CTEMEHU OMPEIEISIIOTCS CBOMCTBAMHU pa-
0oueil KUIKOCTH

11) Kakum napameTpoM onpeaesercs npeieinbHoe AaBIeHNE KPUOKOHIEHCAIMOHHOT 0 Hacoca?

a) IaBJICHHEM HACBIILIEHHBIX MTApOB OTKAYMBAEMOT0 ra3a;

0) IUIOTHOCTHIO OTKAYMBAEMOTO Ta3a;

B) Maccoi MOJIEKyJl OTKauuBaeMOro Iasa;

') IUaMETPOM MOJICKYJI OTKAYMBAEMOTO Ta3a.

12) Kak 3aBucuT TemriepaTypa HUTH TEPMOMAPHOTO BaKyyMeTpa OT JaBJICHHS Tra3a B 00JIaCTH
CBEPXHU3KHUX JIaBJICHUN:

a) JIMHEWHO yObIBAET C TIOHMKCHUEM JIaBJICHUS,

0) HE 3aBHUCHUT OT JIaBJICHUS,

B) CHayvajia BO3pPacTaeT, 3aTeM yObIBaCT;

T') TUHEWHO BO3pACTaeT C MOHMWKCHUEM JaBJICHUS.

13) HwxkHuil npeaen u3MepseMbIX JaBJIeHUH MOHU3AIMOHHBIM BaKyyMETPOM OYZIET TEM MEHBIIIE,
qeM

a) MEHBIIIC HOHHBIN TOK;

0) GoublIIe AIIEKTPOHHBIHN TOK;

B) MEHbIIIE JIEKTPOHHBIH TOK;

r) OOJIbIIIE MOHHBIN TOK.

14) Uro B nepByi0 ouepenb ONpeessieT AaBleHNe HACHIIEHHBIX MapoB METAJJIOB MPU TepMHUYE-
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CKOM HCIIapEHUU B BaKyyMe?

a) YUCTOTY MOJyYEHHOU TUICHKH METaJla;

0) TemIieparypy MCIapeHusl MEeTaa;

B) CKOPOCTh KOHJIEHCAI[MN aTOMOB MeTaJljla Ha MOJIIOXKKE;

I') CKOPOCTh MCIIAPEHUSI aTOMOB METaJlJIa C UCTIAPUTEIIS.

15) Kak 3aBUCHT CKOPOCTh POCTa TUICHKH MPH TEPMUYCCKOM HCIIAPEHUU OT PACCTOSIHHS HCTIapH -
TEJb-TOJI0KKA?

a) oOpaTHO MPOIOPIIMOHAIILHO;

0) IpsIMO MTPONOPIIMOHATIBHO;

B) HE 3aBHUCHT;

T') 3aBUCUMOCTbH HEOTHO3HAYHASI.

16) Urto Takoe k03(hHULIMEHT paclbUIeHUs] IPYU HOHHO-TJIA3MEHHOM PaclblICHUH MULICHH.

a) ko9 urmenT, nokaspIBaroIni 3 HeKTHBHOCTH UCTIONB3YEMOM pacTIbUINTEILHONW CHCTEMBI TIPU
MOHHO-TIJIA3MEHHOM PaclblICHUH;

0) k03¢ PUIHEHT, TOKa3bIBaOIMUI 3()(hEeKTUBHOCTD UCTIOIB30BAaHHUS MUIIEHHU TP HOHHO-TJIA3MEH-
HOM PAacCIbUICHUH;

B) KO3((UIMEHT, MOKa3bIBAIOUINNA CTENIEHh W3HOCA MHUILIEHH NPU MOHHO-TJIA3MEHHOM pacibLiIe-
HUUY;

I') K03 UIHEHT, ITOKA3bIBAIOLINI CKOJIBKO aTOMOB U3 MUILIEHH CITIOCOOEH BBIOUTH OJIMH HOH.

17) KoaddunueHT pacnpiieHUs] IpY HOHHOM PACIbUICHUU C YBEJIMUYEHUEM TeMIepaTypbl MUIIIE-

a) He U3MEHSETCS;

0) yMEHBIIIAETCS;

B) YBEJIMUNBACTCS;

T') BeZIeT ce0s1 HEOHO3HAYHO.

18) Kak u3amMeHuTCs BpeMsl HaMbIJICHUS C YBEIIMUEHUEM TEMITEpaTypPhl HCTIAPESHUS P HEU3MEHHOM
TpeOyeMOi TONIIUHBI TUIEHKN?

a) He U3MEHUTCS,

0) yMEHBIITUTCS;

B) YBEJIMYUTCS;

T') BeJIeT ce0s1 HEOHO3HAYHO.

19) B kakoMm citydae peKOMEHyeTCsl METO] «B3PBIBHOTO UCTIAPEHUSD» ?

a) B Cilydae, Korja ucrapseMoe BEeIeCTBO MPEICTABICHO B BUJIE CIIOKHBIX COCTUHEHUH;

0) Mpy HANBUICHUH TYTOTUIABKUX MaTepHaJIOB;

B) TMPY HAIBUICHUH JPArOIEHHBIX MATEPHUATIOB;

T) B ciIy4ae, KOrjia ucrnapseMoe BEIIeCTBO «OTPABISET) BAKYyMHYIO CUCTEMY.

20) Pa36poc TOMIIMHBI TUIEHOK MO MOAJIO0KKE MPU TEPMUUYECKOM HCIIAPEHUH B BaKyyMe B TIEPBYIO
odepeib 00YCIIOBIICH:

a) CTAaTUCTHYECKUM pacnpenenenuemM [aycca;

0) HEpaBHOMEPHOCTHIO UCTIAPEHUST MaTepHalia ¢ UCTIapUTEIS;

B) HEPAaBHOMEPHOCTHIO HarpeBa MOATIO0KKH;

T) pa3jyrieM PacCTOSIHUN OT UCHAPUTEINS 10 PA3TUYHbBIX TOUYEK MOJUIONKEK.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1) OcHOoBHOE ypaBHEHHE BaKyyMHOH TexHUKU. Ha 4TO BIUsieT MpOBOAMMOCTH TPYOOIPOBOJOB U
OT Yero oHa 3aBUCHUT?

2) KpuokoHaeHcalMoOHHbIe Hacochl. Kak 3aBHUCAT XapaKTEpPUCTHKH HACOCOB OT TEeMIIEpaTyphbl
Kpuormna-Henu?

3) [Hoka3aTh HEOOXOAMMOCTh BBICOKOIO BaKyyMa IIpH HalbUIEHUH IUIEHOK. OnpenenuTs rpaHullbl
0 JTaBJICHHUIO.

4) Mexannueckue Hacocbl. OCHOBHBIE XapaKTEPUCTUKU.

5) Ilpunuun paboTel oAHOCTYIEHYAaTOro AUQPy3uoHHOro Hacoca. Yto OyzeT, eciiu B Hacoce uc-
H0JIb-30BaTh B KauecTBe paboyeil ®HUJIKOCTU PTYTh MU BOAY?

6) OcHOBHOE ypaBHEHHE BaKyyMHOU TeXHUKH. OOBSICHUTD, UTO Takoe KO3(PUIIMEHT UCIIOIB30Ba-
HUS Hacoca.
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7) Croco0 nomy4eHus: BBICOKOTO BaKyyMa ¢ TIOMOIIbIO KpHOaJCOPOIIMOHHBIX HACOCOB.

8) Kak mpousBecTu BEIOOP BaKyyMHOTO HacOCa B YCTAHOBUBIIIEMCSI peKnuMe?

9) Uro Takoe 3¢dexkTuBHas cKOpoCTh OTKauku? Kak ee ompenenuTs B 3aBUCUMOCTH OT PEKHUMOB
TEUYEHHUs ra30B 10 TpydompoBogam?

10) Kak mpou3BecTH BEIOOp BaKyyMHOTO HAcOCa B HEYCTaHOBHBILIEMCS peKuMe?

11) Kak 3aBHCUT CKOPOCTh KOHACHCAIIMU MPU TEPMHUYECKOM HCTIAPEHUH OT PACCTOSHHS MUCTIApH-
TEJb-TOJI0KKA?

12) [Tomy4yenue MmICHOK U3 TYTOIJIABKUX METAIOB HOHHO-TUTa3MEHHBIM pacibuieHneM. CKOpoCTh
pacHblICHHUS.

13) OcobeHHOCTH UCTIapEHU COSTMHEHHUH | CIIABOB MPU TEPMHUUYECKOM HCTIAaPCHUH.

14) Kak n3ameHuTCs BpeMs HallblJICHUS C YBEIMUEHUEM TEMIIEPATyphbl UCTIapEHUS?

15) PaccMoTpeTh mporiecc ucrapeHus myTeM HarpeBa yCKOPEHHBIMU JJIEKTPOHAMMU.

16) CkopocTh ocakeHHs IJIEHOK IPU MOHHO-IUIA3MEHHOM pacnbuieHuu. [lapamerpsl, ¢ nomo-
b0 KOTOPBIX MOXHO YIIPAaBJISITh BPEMEHEM HAlbUICHUS TUICHOK.

17) TpeOoBaHus K BaKyyMy B HOHHO-TJIA3MEHHBIX METOJ[aX MOJTy4YEeHUSI HAHOCIIEB.

18) OOBACHUTH 3aBUCUMOCTH CKOPOCTH HCTIAPESHHSI OT TEMIIEPATyphl UCTIAPEHUSI.

19) PaccMmoTpeTs mponecc paciblUIeHUs B TICIOLIEM pa3pse.

20) [Tma3MeHHbIE METO/IBI MTOTYYEHUSI HAHOCIOEB CJIOKHBIX BEIICCTB.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

Ponb BakyyMHBIX U MJIa3MEHHBIX TEXHOJIOTUH B MUKPO- M HAHO-3JIEKTPOHUKE

OCHOBHBIC 3aKOHBI BaKyyMHOW TEXHUKH. MexaHW4YecKue, rmapoMacisiapie Tud(Gy3nOHHBIE HACO-
ChI, (PU3UKO-XUMUYECKUE METO/IbI MOTYYECHHS BBICOKOTO BaKyyMa.

TerioBble 1 HOHU3AIMOHHBIE BaKYyMMETPhl. BakyyMMeTphI I U3MEPEHUS CBEPXHU3KHUX JaBJIC-
HUM ra3os.

Bre160p BakyyMHBIX HACOCOB JJII KOHKPETHBIX puMeHEeHNH. COBPEMEHHBIC THIIOBBIC YCTAaHOBKHU
JUTSL TEXHOJIOTHYECKHX TIEJICH.

Tepmudeckoe ucmapeHue B Bakyyme. CkopocTh ocaxkaeHus. [IpakTuaeckne pexomeHmanuu. Me-
TOJIbI KOHTPOJISI TOJNIIIUHBI HAHOCIIOEB.

OCHOBHBIC XapaKTEPUCTHKH TUTa3Mbl. Pa3mdHble crocoObl OCaXKIEHUS HAHOCIOEB. AKTHBHpPYE-
MBI€ I1J1a3MOM METO/IbI TOMyYEHUSI HAHOCTIOEB.

14.1.4. Tembl UHANBUAYAJTbHBIX 321aHUI
PacueT BBIOOpa BakyyMHBIX HACOCOB JUIsl OOECIICUCHUS 3aIaHHOTO JIaBJICHUS ra3a B KOHKPETHOM
TEXHOJIOTUYECKOW YCTAHOBKE.

14.1.5. Tembl KOHTPOJILHBIX padoT
Tema xoHTposnbHON paboTel Ne 1 — BakyyMHO-TEXHOJIOTMYECKOE U KOHTPOJIbHO-U3MEPUTEIbHOE
o0opynoBaHue;
Tema koHTposbHOH paboThl Ne 2 — BakyyMHO-IUIa3MEHHbBIE TEXHOJIOTUYECKHUE MPOIIECCH MOTyye-
HUS HAaHOCJIOEB.

14.1.6. Bonpoch! 111 NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHUHApaM
Omnpenenenre OCHOBHBIX MapaMEeTPOB MEXaHHMUECKHX HACOCOB
Pacuet 3¢ (hekTUBHOM CKOPOCTH OTKAYKU
Pacuer nmapametpoB nudy3HOHHBIX HACOCOB
Pacuer napameTpoB KOHACHCAIIMOHHBIX U KPHOAJICOPOIIMOHHBIX HACOCOB
Pacuer BbIOOpa BakyyMHBIX HACOCOB ISl 00€CTIEYeHHS 3a/IaHHOTO TaBJICHUS ra3a
Pacuer BpemMeHU ocaxaeHUs TUICHOK MPU TEPMUUYECKOM HCIIAPEHUHN B BaKyyMe
Pacuer BpeMeHM HaIbUIEHUS TIEHOK PU HOHHO-TINIA3MEHHOM PaclblICHUH

14.1.7. Tembl 1a60paTOpHBIX padoT
MexaHnueckue BaKyyMHBIE HACOCHI JJIs IPEABAPUTEIILHON OTKAaUKM BAKYYMHOHN YCTaHOBKHU
BakyyMHbI€ HaNIBUINTENBHBIE YCTAHOBKU
OcaxneHne pe3suCTUBHBIX U IPOBOASAIIMX IIJIEHOK METOJIOM TEPMUYECKOIO UCIIAPEHNUS B BaKyyMe
M oHHO-TIIa3MEHHBIN METOJ| MOIY4YECHHsI HAHOCIIOEB
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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