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
OCcHOBBI BAKYYMHBIX T€XHOJIOT Ui

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (npo¢uis) / ciennanuzanus: KBanToBast m onTuyeckasi 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 3

Cemectp: 5

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 12 12 4acoB
2 IIpaxTryeckue 3aHATUA 10 10 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 38 38 4acoB
5 CamocTosiTenbHas paboTa 34 34 4acoB
6 Bcero (06e3 sx3amena) 72 72 4acoB
7 OO0m1as Tpy10EMKOCTh 72 72 4acoB
2.0 2.0 3.E.

3auer: 5 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 66 ot « 20 » 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 omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 ropma, mpOTOKOI
Ne .

PazpaboTuuk:

npodeccop kad. D11 JI. H. Opnukos

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

JlouieHT Kadeapsl MEKTPOHHBIX MPH-

6opos (II1) A. U. AkceHOB
3aBemyrommii Kaheapoi AEeKTPOH-
HbIX 1prodopos (JI1) C. M. lllannapos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

[enbro n3ydeHus: AUCHUIUTMHBI «OCHOBBI BaKYYMHBIX TEXHOJOTHUI» SIBISICTCS YIITyOJIEHUE TIOHH -
MaHUS PU3NYECKUX MPOIIECCOB, MPOUCXOIIMIUX MPU (HOPMUPOBAHUHU (HPArMEHTOB MPUOOPOB KBAHTOBOM
Y ONITHYECKON AMEKTPOHUKH C TIOMOIIbIO BAKYYMHBIX TEXHOJIOTHH.

B mporecce u3yueHus: AUCUUILIUHBI CTYACHTHI MPUOOPETAIOT a/IEKBATHYID COBPEMEHHOMY YPOB-
HIO 3HAHUH HAYYHYIO KapTUHY MPOUCXOSIIMX B BaKyyMe MPOIECCOB HA OCHOBE OCHOBHBIX IMOJIOKCHHI,
3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTHKHU.

W3ydyeHne AUCHMIUIMHBI TPUBUBAET CHOCOOHOCTH BBISBISTH €CTECTBEHHOHAYYHYIO CYIIIHOCTH
npo0ieM, BO3HUKAIONIUX B X0J€ MPOdECCHOHATBLHON NeATeIbHOCTH C MPUBJICYCHUEM COOTBETCTBYIOIIETO
(U3HKO-MaTEMATHYECKOTO armapara, mocTpoeHueM GU3NIECKUX U MATEMAaTUIECKUX MOJICTIEH.

B xoze u3yueHus: AUCHUIUIMHBI PUBUBAETCSA CIIOCOOHOCTh apTyMEHTUPOBAHHO BBIOMPATH U pea-
JU30BBIBAaTh HA MIPAKTUKE METOIUKY (POPMUPOBAHUS HAHOCIOEB I IPHUOOPOB HAHONICKTPOHUKH Ha Ba-
KYYMHBIX YCTaHOBKAX Pa3UYHOTO (YHKIIMOHAIBHOTO HA3HAUCHUSI.

1.2. 3agaun IMCHMIIINHBI

— (opMupOBaHHE Yy CTYIEHTOB (DM3MKO-MATEeMaTHYECKHUX TPEJCTABICHUN O HAYYHOU KapTHHE
MHUpa;

—  pa3BUTHE CIIOCOOHOCTHU K PEHICHHUI0 MPO(eCCHOHANBHBIX 33/1a4 Ha OCHOBE HAYYHOTO TOX0/a
C IpUMEHEHUEM (PU3NKO-MAaTEMATHICCKOTO aIapara;

—  pa3BUTHUE CIIOCOOHOCTHU K MOJICIIMPOBAHUIO MPOIIECCOB ¢ MpuMeHeHueM DBM;

—  pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATH CBOW BHIOOP BaKYyMHBIX YCTAHOBOK TSI (POPMHPO-
BaHUS (PparMeHTOB MPUOOPOB KBAHTOBOM M ONTHYCCKOMN IJICKTPOHUKHU

2. Mecto mucuuninebl B ctpykrype OIIOII
Juctunnuna «OcHoBbI BakyyMHbIX TexHonorui» (b1.B.O/1.12) otHocurcs k Onoky 1 (BapuaTus-
Hasl 4acTh).
[TpenmecTByOUMMHI IUCUUIUIMHAMHU, (DOPMUPYIOIIUMHI HayallbHbIE 3HAHUS, SABISIIOTCS: Bakyym-
Has U IUIa3MEHHas JIEKTpOHUKa, MaremaTuka, TBepAoTebHas 2IEKTpOHNKA, PU3NKa.
[Tocnenyromumu AUCUUIUIMHAMU ABISIOTCSA: BakyymHbIe U 1a3MeHHbIe TPUOOPHI U YCTPOICTBA.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEIYIOIUX KOMIIETSHIUI:

— OIIK-1 cnocoGHOCTHIO MPEACTABIATH a/IEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAaHUH Hay4YHYIO
KapTUHY MHMpa Ha OCHOBE 3HAHUSI OCHOBHBIX IOJIOKEHUH, 3aKOHOB U METOI0OB €CTECTBEHHBIX HAyK M Ma-
TEMaTUKH;

—  OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTBH MPOOJIEM, BO3ZHUKAIOIINX
B Xolle Mpo(ecCHOHATBHON AEATENbHOCTH, NPUBJIEKATh AN MX PELICHHUS COOTBETCTBYIOUIMH (PHU3HKO-
MaTeMaTUYECKHI anmnapar;

— TIK-1 criocoGHOCTBIO CTPOUTH MpOCTeiue pru3nyeckue 1 MaTeMaTHUECKUE MOJIENN MPUbo-
pOB, CXEM, YCTPOMCTB M YCTaHOBOK 3JIEKTPOHHKH M HAHOICKTPOHUKHU PA3IUYHOTO (DYHKIIHOHAIHHOTO
Ha3HAUYCHHUS, a TAKXKe UCIIOJIb30BaTh CTAHIAPTHBIC MPOrPaMMHBIE CPEJCTBA MX KOMITBIOTEPHOTO MOJIEIIH -
pOBaHUS;

— TIK-2 cnocoOHOCTBIO apryMEHTHPOBAHHO BBIOMpATh U PEAM30BBIBATh HA MPAKTUKE dPPeK-
TUBHYIO METOJUKY IKCIIEPHUMEHTAIILHOTO MCCIIEIOBAHUS MMapaMeTPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOMCTB M yCTAaHOBOK AJICKTPOHUKH U HAHOIEKTPOHUKHU PA3IMYHOTO (YHKIIMOHAIBHOTO Ha3HAYCHUS;

B pesynbpTare u3ydeHus IMCIHUILITMHBI 00YJaIOMIUNACS TOJKEH:

— 3HaTh (PU3MYECKHE, aJCKBATHbIC COBPEMEHHOMY YPOBHIO 3HAaHMH HAayYHO OOOCHOBAHHBIC
HNPUHIUIB PA0OTH TPUOOPOB IEKTPOHUKU U HAHOAIEKTPOHUKH; OCHOBHBIE IIPUEMBI €CTECTBEHHO HAYY-
HOTO MOJXOJa K MOCTPOCHUIO (PU3MKO-MATEMaTHYECKUX MOJENEH IMOCIIeI0BaTeIbHOCTEH TEeXHOIOTHYe-
CKUX OTepamnuii; KpUTEPUH M apryMEHTHl BHIOOpE THIA BAaKyyMHBIX TEXHOJOTHUH JJIsl pEIICHUs] KOHKPET-
HBIX IPo(heCCHOHATBHBIX 3a/1a4d

—  YMeTb CTPOUTH Hay4HO OOOCHOBAHHBIC MTPOCTEHIINE (PU3HUECKUE U MATEMAaTHUECKUE MOACIH
npuOOpPOB, CXEM, YCTPOHCTB M YCTAHOBOK 3JIEKTPOHUKH U HAHOIJIEKTPOHUKHU PA3IUYHOTO (QYHKIIMOHAI-
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HOTO HA3HAYCHHUS;, pa3pabdaThiBaTh MPUHIUIHAIBHBIE CXEMBI TOCIEIOBATEIFHOCTEH TEXHOJIOTHUYECKHUX
orepanuii; onpeaensaTbh dKCIePUMEHTAIbHBIM WM PACYETHBIM MyTEM ONTHUMAaJbHbIE PEXHUMBI MPOBEJE-
HUSl TEXHOJOTMYECKUX OMNEpallfii; UCIOIb30BaTh ISl aHAM3a MPOLECCOB CTAaHIAPTHBIE MPOTrpaMMHBIE
MPOAYKThI; OPUEHTUPOBATHCS B MHOT00Opa3Wy COBPEMEHHBIX TEXHOJOTHH, MPUMEHSEMBIX MpPU MPOU3-
BOJICTBE IPUOOPOB AIEKTPOHUKH U HAHODJICKTPOHUKH.

— BJAaJeTh CTaHJIAPTHBIMU MPOTPAMMHBIMH CPEICTBAMU KOMIBIOTEPHOIO MOAEIUPOBAHUS; Ha-
BBIKAMU MCCIICZIOBaHUS TAPaMETPOB U XapaKTEPUCTUK MPUOOPOB, CXEM, YCTPOMCTB U YCTAHOBOK JIEKTPO-
HUKHU 1 HAHOAJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHAIBHOTO HA3HAYCHHUS.

4. O0beM IMCHUIIMHBI U BHAbI y4e0OHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTaBIseT 2.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — Tpya0eMKOCTb JUCHHUILIMHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

5 cemecTp

AynuaTopHbI€ 3aHATHS (BCETO) 38 38
Jlexknuu 12 12
[IpakTuueckue 3aHATHS 10 10
JlaboparopHbie pabOTHI 16 16
CamocTosiTenbHas paboTa (Bcero) 34 34
[TonroroBka Kk KOHTPOJIBLHBIM paboTam 3 3
BrinosiHeHNE MHAWBUAYAJIBHBIX 3aJaHUN 4 4
OdopmiteHre 0TYETOB 110 JTabOPaTOPHBIM paboTam 11 11
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 6 6
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (0e3 ax3ameHa) 72 72
OO6miast Tpy1I0€MKOCTb, 4 72 72
3auetHble EquHuib 2.0 2.0

5. ConepsxkaHue TUCHUTLIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3AaHATHHA
Pazniensl TUCIUIUTMHEI M BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmma 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

= = | = | 28§ EE

= = o G g < s 2

o < < < Fog 2 0

HasBanus pa3nenoB TUCHUTLITAHBL i ® o . o 2 &5

= 5 G S 8 0 ==

S, < < 09 % g

5 cemecTp
1 BakyymHas TEXHOJIOTHs 1 2 4 6 13 |OIIK-1, OIIK-
2, IIK-1, TIK-2
2 Pacuer BaKyyMHBIX CUCTEM 2 0 4 6 12 |OIIK-1, OIIK-
2, IIK-1, TIK-2
3 IToaroroBka M3JEINHN K TEXHOJIOrHYe- 2 4 0 8 14 | OIIK-1, OIIK-
CKHUM OIlEpalusiM. 2, IIK-1, TIK-2
4 [1nenouHast TEXHOJIOT U, SIIUTAKCHS 3 2 8 9 22 |OIIK-1, OIIK-
4
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2, IIK-1, TIK-2

5 Ceprudukaius TeXHUIeCKUX CPEJICTB, 2 2 0 4 8 OIIK-1, OIIK-
CHCTEM, TIPOLIECCOB, 00OPYIOBaHMS M Ma- 2, IIK-1, TIK-2
TEPUAJIOB
6 PazpaboTka MHCTPYKLIMH 110 SKCIUTyaTa- 2 0 0 1 3 I1K-1, IIK-2
LMY UCTIOJIb3yEMBIX TEXHUYECKOTO 000pYy-
JIOBaHUsI ¥ IPOTPAMMHOTO 00eCTIeYeHuUs
JUIsL 00CITYKUBAIOLIETO IepcoHaa
Hroro 3a cemectp 12 10 16 34 72
Hroro 12 10 16 34 72
5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopneprkaHue pa3ienaoB TUCIUILINH (TIO0 JIEKIMSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuia 5.2 — Coneprkanue pa3faesoB JUCHUIUIAH (10 JICKIHSIM)
o ]
2 z E
3 =
: X
Ha3Banus pa3zznenos CopeprxaHue pa3aesnoB JUCUUILIMHBI MO JEKIHUIM zF &5
o) S E
S g =
a e g
= S
5 cemecTp
1 Bakyymuas texHosiorus | [lonstue «Bakyym». TUNOBbIE BAKyyMHBIE CUCTEMBI U 1 OIIK-1,
YCTaHOBKH. EUHUIIBI M3MEPEHUS AABJICHMS U IIOTOKA OIIK-2,
B cucteMe «CH». Pexumbl Teuenusd raza. [IpoBoau- TIK-1, IIK-
MOCTb BaKyyMHBIX KOMMYHUKallui. OCHOBHOE ypaB- 2
HEHHE BAKYYMHOU TEXHUKH. TE€XHOIOTUs MOIyYEeHUS
1 U3MEPEHUS BAKyyMa Ha TUIOBBIX BaKYyMHBIX yCTa-
HOBKaXx.
Hroro 1
2 PacueT BakyyMHBIX Meroauka pacyera BaKyyMHBIX CUCTEM. MeTonIuK1 2 OIIK-1,
CUCTEM SKCIEPUMEHTAIBHOTO UCCIIEA0BAHUS BAKYYMHBIX CH- OIIK-2,
CTEM Ha FEpMETUYHOCTb. TEHIEHIIUN Pa3BUTHSI BaKYy- IIK-1, TIK-
YMHOU TEXHUKH. 2
Hroro 2
3 IloaroroBka uznenuii K | UCTOYHUKM 3arpsi3HEHU MaTepUaioB. 3aKOHOMEPHO- 2 OIIK-1,
TEXHOJIOTUYECKUM CTH Ta30BBLIEICHUS U3 U3Aenni. BakyyMHas ruruena. OIIK-2,
onepanusm. Hroro 5 TIK-1, IIK-
2
4 ITnenounas Haznauenue u Tunsl mieHok. MeToapl CHHTE3a 3 OIIK-1,
TEXHOJIOTHS, STIUTAKCUS | TUICHOYHBIX MaTepuaioB. TepMoBakyyMHOE (HOPMHUPO- OIIK-2,
BaHHE IUICHOK. YCIIOBHS, BIUAIOLINE HA (OPMUPOBa- IK-1, TIK-
HUE IJICHKH [IPU TEPMOBAKYYMHOM HamnblieHuu. [lo- 2
Jy4EHUE IIEHOK pPaBHOMEPHOM TOMIMHBI. ANre3us
IJIEHOK. M3MepeHne ckopoCcTr HalbUICHHS U TOJIIIU-
HBI IIJIEHOK. MeTobl U3MEPEHNUs TapaMeTPOB Hallbl-
JIeHUs. DKCIPECC METObI CPABHUTEIBHOIO aHAJIN3a
TOJIIMHBI IIeHOK. CrielaabHble METO/Ibl HAHECEHUS
mwieHoK. Onurakcus. MOC-ruapuiHast SUTaKCcus,
MOJIEKYJISIPHO-JIy4€Bast SIUTAKCHSI.
Hroro 3
5
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5 Cepruduxarus [Tonstue ceprudukanuu. Texanueckuit nacmopt. Ho- 2 OIIK-1,
TEXHUYECKUX CPEACTB, MEHKJIaTypa 000pyJI0BaHUS 10 YCTAHOBJICHHOW MOIII- OIIK-2,
CHUCTEM, MPOLIECCOB, HocTu. O003HAYCHHE THUTIOB AIEKTPOPU3NIECKIX IIK-1, ITK-
00opyoBaHus U YCTaHOBOK. MapKupOBKa AMUTAKCUATBHBIX CTPYKTYP. 2
MaTepHalioB Vroro 2

6 Pa3pabotka WHcTpykuuy o sKcIutyaTanud 000py10BaHuUS. 2 [IK-1, IIK-
WHCTPYKIUHU 11O HNHcTpyKiny 1o NOUCKY HETEPMETHUYHOCTH BaKyyM- 2
JKCIUTyaTalluu HBIX cucTeM. MHCTPYKIIMU 10 DKCIUTyaTaIllii TUTTOBBIX

HCIIOJIb3YEMbIX BAKYYMHBIX YCTAHOBOK C MaCJIsIHBIMH CPEJCTBAMU

TEXHUYECKOTO OTKauKH. ABapUiHbBIE PEKUMBI BAKYYMHOTO 000py/I0-

o0opynoBaHus U BaHus. UHCTpyKUMK 1o skcrutyaranuu 9BM

MIPOTPaMMHOTO YCTPOMCTB M YCTAHOBOK AJICKTPOHUKHU M HAHODJIEK-

obecrieveHus AJs TPOHUKH Pa3TMYHOTO (PYHKIIMOHATEHOTO HA3HAYCHUS.

00CITy>KUBAIOIIETO Wroro >

repcoHaia

Hroro 3a cemectp 12

5.3. Pa3nenbl JMCUMILUIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NMpeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Paznenbl qucHUIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMMMHI ) IUCHUTUTMHAMHU MIPEICTaBICHbI B Tabuie 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

No paznenoB qaHHOM MUCIMIUIAHEL, 11 KOTOPBIX HEOOXOIUMO
HauMeHOBaHUE TUCIIUILINH U3yueHHe 00eCTIeUMBaIONIUX U 00eCTeYnBaeMbIX JUCIIUILTHH

1 2 3 4 5 6

[IpenmecTByronme quCUUILIMHBI

1 BakyymHast 1 ria3MeHHast 3J1eKTPOHH-

+ + + + + +
Ka
2 Maremaruka + +
3 TeepnoTenbHas IEKTPOHUKA +
4 ®dusuka + + +

[Tocnenyromuye TUCITUTIITUHBI

1 BakyymHbI€ U TJIa3MEHHBIE TPHOOPHI
U yCTPOWCTBA

- - - +

5.4. CooTBeTCcTBHE KOMIIETCHUM I, JopMHUPyeMbIX IPH M3YYEHUH AUCHHUILIMHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3yYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MpPEICTaBICHO B Tabymuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH

§ Bunwl 3austuit
=
& g S g 8 ®DopMBI KOHTPOJIS
= < .
3 = 5 S 5
<z = = @)

OIIK-1 + Tect, Pedepar

OIIK-2 + Tect, Pedepar
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ITK-1 + + + + KonTpomasnas padora, OT-
4eT 10 HHIUBUIYaTHHOMY
3aganuto, OTuer no nabdopa-
TOopHOH pabote, Onpoc Ha
3aHATHAX, TecT, Pedepar

ITK-2 + + + + Kontponsnas padora, OT-
YeT 10 UHIUBUAYATEHOMY
3amanuto, OTuer no mabopa-
TopHOU pabote, Onpoc Ha
3ansaTusx, Tect, Pedepar

6. UaTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

3 z S
3 =
2 > 5
Haspanus paznenon HaumenoBanue nabopaTtopHbIx padboT zF &5
- 2 s
> o =
a B>
= S
5 cemecTp
1 Bakyymuast texnonorus | MccnenoBanue NpoBOAUMOCTH BaKyyMHBIX KOMMYHH- 4 IIK-1, TIK-
Kanun 2
Hroro
2 PacyeT BaKyyMHBIX HccnenoBanue BakyyMHOM CUCTEMBI HAa TEPMETHY- 4 IIK-1, ITK-
CUCTEM HOCTb 2
Hroro 4
4 TlneHoyHas HccnenoBanue npouecca HOHHON 00pabOTKH MaTepu- 8 [IK-1, IIK-
TEXHOJIOTUs, SIIUTAKCHUS | aJIOB 2
Hroro 8
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)
3 z§
3 =
2 > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) z 7 2 5
2 2 g
> sz
a e g
= S}
5 cemecTp
1 BakyyMHas TexHosiorusi | BakyymHas TeXHoia0rust 2 IIK-1, ITK-
Hroro 2 2
3 IloaroroBka uzaenuii Kk | [loaroToBka u3aenuii K TEXHOJIOIMYECKUM ONEpaIUsaM 2 TIK-1, ITIK-
TCXHOIIOTHHECCKIM TexHon0rus 31EKTPOBAKYYMHBIX IPUOOPOB 2 2
oTiepaIusm.
Hroro 4
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4 TIneHouHas IIneHOYHAsA TEXHOJIOTHS, SITUTAKCHUS TIK-1, IIK-
TEXHOIOTUSA, SIUTAKCHA |y 2

5 Ceptuduxanms Ceprtudukanus, ”HCTPYKIINH, TOCIE€A0BATEIbHOCTH IK-1, TIK-
TEXHUYECKUX CPEACTB, onepanui 2

CHUCTEM, ITPOLIECCOB, Hroro 2

000opy/IoBaHUs U

MaTepuaoB

Hroro 3a cemectp 10

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMBIE KOMIIETCHIIUY TIPEICTABIICHBI B

tabmune 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3] =
3 ==
) O =
Bunael camocrosTensHON = > 0
HasBanwus paznenon 57 = DopMbI KOHTPOJIS
paboThI g s 2
=S 2 2
al o g
~ S
5 cemecTp
1 Bakyymnas texnomnorus |Ilogroroka k mpaxktuye- 2 |IIK-1, Omnpoc Ha 3aHsaTHAX, OT-
CKUM 3aHATHUSAM, CEMUHA- [K-2 4eT 1o 1abopaTopHoil pa-
pam oote, Pedepar, Tect
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
OdopmieHre 0TYETOB T10 3
JabopaTopHBIM paboTam
Utoro 6
2 Pacuer BaKyyMHBIX IIpopaboTKa JIEeKIIHOHHOTO 1 IIK-1, KonTposnbHas pabota, OT-
CUCTEM Marepuaia [K-2 YeT 1o JabopaTopHOi pa-
OdopmiteHre 0TYETOB TIO 4 Gote, Tect
JabopaToOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro
3 IloaroroBka uzaenuii k | [loaroroBka k nmpakruue- TIK-1, KontponwsHnas pabora,
TEXHOJIOTUUCCKUM CKHM 3aHSITHSIM, CECMHHA- IIK-2 Ompoc Ha 3ausTusax, OT-
oTiepaIusm. pam 4eT [0 UHIUBUAYATHbHOMY
[ToaroroBka k mpakTuue- 2 3aziannio, Tect
CKUM 3aHSATHUSAM, CEMUHA-
pam
[TpopaboTka TeKIHOHHOTO 1
MaTepuana
BrinonHeHne HHIUBUAY- 2

aJbHBIX 3aJaHUI

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam
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Htoro

4 TInenounas texHoznorus, | [lonqroroska k npakruye- 2 |IIK-1, Omnpoc Ha 3aHsaTHAX, OT-
SMUTAKCHUS CKUM 3aHATHUSAM, CEMUHA- [1K-2 YeT [0 UHIUBUAYaATbHOMY
pam 3aganuto, Otuer mo jgabo-
IIpopaboTka JIEeKIIUOHHOTO 1 paToproi pabore, Tect
MaTepuana
OdopmieHre 0TYETOB IO 4
nabopaTOpHBIM paboTam
BrinonHeHue HHAUBUAY- 2
aNbHBIX 3a/1aHUN
Hroro
5 Ceptudukanus IToaroroBka K mpaxkTuye- IK-1, KonTpospHas pabora,
TEXHUYECKHUX CPENICTB, CKHMM 3aHSTHSIM, CEMHUHA- TIK-2 Onpoc Ha 3aHaTusx, Tect
CHUCTEM, ITPOLIECCOB, pam
BaHUS U
obopynosa [TpopaboTka JIEKIMOHHOTO 1
MaTepuaioB Marepuana
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
Hroro 4
6 Pa3paboTtka unctpyknuii | [IpopaboTka JIEKITMOHHOTO 1 IK-1, Tect
I10 DKCIUTyaTaluu Marepuaia [K-2
HCIIOJIb3YEMBbIX Vitoro 1
TEXHUYECKOTO
000opy/I0oBaHUS U
IIPOrpaMMHOTI0
obOecrieueHust 1
00CITyKHBAIOIIETO
nepcoHana
Hroro 3a cemectp 34
Hroro 34
10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisl OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH Mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
KonTposasnas padota 6 6 6 18
Onpoc Ha 3aHATUSX 3 3 3 9
Ot4er no MHAUBUAYANIb- 16 16
HOMY 3aJJaHHIO0
Ot4er mo maboparopHOi 7 7 8 22
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pabore

Pedepar 8 8
Tect 9 9 9 27
Wroro makcumym 3a nepu- 25 33 42 100
on

Hapacraromum utorom 25 58 100 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEJICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHO#M CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUM cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 02/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl OaIIOB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OIICHKY IPEJCTaBIIeH B TaOJHIIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAMIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 -100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. bapeioun, Anatonuii AHIpeeBUY. DJIEKTPOHUKA M MUKPOAJICKTPOHUKA. DUZUKO-TEXHOIOTH -
YEeCKHEe OCHOBHI : YueOHoe mocobue aist By30B. - M. : ®usmarnimt , 2006. - 423[1] c. (Haymmuue B 6ubmmo -
teke TYCVYP - 130 ak3.)

2. Tlporecchl MUKPO- U HAHOTEXHOJOTUH : y4eOHOe mocobue amist By30B. - Tomck : TYCVP
2005. - 316 c. (Hanmuuue B 6ubauoreke TYCVYP - 103 5k3.)

3. OcHOBBI BaKyyMHBIX T€XHOJOTHI: YueObHoe mocodue / Opmukos JI. H. - 2018. 89 c. [Dnek-
TPOHHBIN pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/7628, nara obpamenus: 06.06.2018.

12.2. lonotHUTEILHAS JTATEPATYpPa
1.  OcHOBbI MUKpPORJIEKTPOHUKH : yueOHOe rnocobue ans By3oB / W. II. Crenanenko. - 2-e u3n.,
nepepad. u goim. - M. : Jlabopartopus bazoBbeix 3nanuii, 2004. - 488 ¢ (nanuune B 6ubmmorexke TYCVYP -
225 7x3.)
2. MonekynspHo-nay4eBas snuTakcusi: yueOHoe nocodue / JI. H. Opnukos ; @enepanbHOe areHT-
CTBO TI0 00pa3oBaHMIO, TOMCKHI rOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PATHOIIIECKTPO-
Huky, Kagenpa snexkrpoHHbx npudopos. - Tomck : TYCVYP, 2007. - 107 ¢ (nanuuue B 6ubnuoreke TY -
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CVYP - 503k3.)
12.3. YueOHO-MeTOAMYECKHE MTOCOOHS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. OcHOBBI BaKyyMHBIX TE€XHOJOTHW: MeTOaMYeCKHe yKa3aHHs IO CaMOCTOATEIbHON padoTte /
OpmukoB JI. H. - 2018, 24 c¢. [OnekrpoHHslii pecypc] - Pexum  nocrymna:
https://edu.tusur.ru/publications/7676, nara o6pamenus: 06.06.2018.

2. OcHOBBI BaKyyMHOH TeXHOJIIOTUU: MeToquuecKkue yKa3aHus K MpakTHUIecKuM 3anatusm / Op-
makoB  JI.  H. - 2017. 26 c¢. [DnektpoHHbld  pecypc] -  Pexum = goctymna:
https://edu.tusur.ru/publications/7382, nara o6pamenus: 06.06.2018.

3. MHccnenoBanue npoBOAMMOCTH BaKyyMHBIX KOMMYHHKAIH: MeToauueckue yKa3anus K 1a6o-
paropuoii pabore / OpmukxoB JI. H. - 2018. 15 c. [DnexrponHsiii pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/7412, nata o6pamenus: 06.06.2018.

4. MHccnenoBanue BaKyyMHOH CHCTEMBI Ha T€PMETHYHOCTh: MeToaudeckue yka3anus K jJadopa-
topHori pabore / OpmukoB JI. H. - 2018. 11 c. [Onekrponnbsii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/7413, nara o6pamenus: 06.06.2018.

5. MHccnenoBanue mpouecca HOHHOM 00paboTku MarepuanoB: MeToauueckue ykazaHus K jgabo-
paropuoii pabore / OpmukxoB JI. H. - 2018. 18 c. [DnexrpoHHsiii pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/7414, nara o6pamenus: 06.06.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCHIPUATHUS UHPOPMAIIIH.

JL1s1 i1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBEITNUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 JI1 ¢ HApYLIEeHUSIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'0 IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccuonabHbie 0a3bl JaHHBIX H MH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh (cBoO60O HBINi TOCTYTI);
2. https://elibrary.ru/defaultx.asp (cBOOOIHBIN JOCTY).

13. MaTtepuaibHO-TEXHMYECKOE 00ecrevyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpeGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKON M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue JAJIsl NPAKTHYECKUX 3aHATHI
VYuebnast maboparopust
yueOHas ayIuTOpus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHATHI MPAKTUYECKOTO TUIA, ydeOHas ayIuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOTO THIIA,
MOMELIEHHE JIs POBEICHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTaluu
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634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 74, 108 aym.
Ornucanue UMeIIerocs 000pyIOBaHUS:

- Jlocka MarHUTHO-MapKepHasi;

- Komnwtorep (2 mrt.);

- [IpunTtep HP Laser jet M1132;

- YcraHoBka BakyyMHOTo HamnbiieHust Y BH-2M;

- Teueuckarens I1TU-7;

- Bakyymnsiii yauBepcanbHbiid moct BYII-4 (2 mr.);
- YcranoBka BakyyMHOro HanbuieHus YPM 387;

- Ocmwmorpad C8-13;

- Ocmmnorpad C1-65A;

- Uctounuk nutanusa b5-46;

- [Tpubop xomOuHMpoBaHHBIN 1M ppoBoii 1114313;

- Bakyymmerp BCbh-1;

- Muxpockomns: MBC-10, MUM-7;

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

- 7-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows
— Microsoft Windows

— OpenOftice

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecrnedyeHue sl JIadoOpaTOpHbIX padoT

VYuebHast 1aboparopust

yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JIEHUS 3aHATUI MPAKTUIESCKOTO THIIA, yuyeOHAast ayTUTOPUS ISl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
MOMELIEHHE JIsl TPOBEIEHUS TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCcTaluu

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 74, 108 aym.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Jlocka MarHUTHO-MapKepHasi;

- Komnsrorep (2 mrt.);

- [IpunTtep HP Laser jet M1132;

- YcranoBka BakyyMHOTo HanbuieHust Y BH-2M;

- Teueuckarens I1TU-7;

- Bakyymnsiii yauBepcanbHbiid moct BYI1-4 (2 mr.);

- YcraHoBka BakyyMHoOro HanbuieHus YPM 387;

- Ocmmorpad C8-13;

- Ocmmnorpad C1-65A;

- Uctounuk nutanus b5-46;

- [Tpubop xomOuHMpoBaHHBIN 1M (poBoii 1114313;

- Bakyymmerp BCbB-1;

- Muxpocxkomnsr: MBC-10, MUM-7;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

- 7-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Microsoft Windows

— OpenOftice
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13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

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

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus
1. PerynsaTop HanpsiKeHHs B TEIMEBOM TEUEUCKATENE CITYXKUT JUIA ...
a) peryJIMpOBKH HaIPsLKEHUST HarpeBa
b) yMeHbIIIEHUS] BpEMEHH BbIXO/Ia Ha PEKUM
C) JUIsl TIOBBIIIEHUSI YYBCTBUTEIBHOCTH
d) 15 ynoGcTBa 00CTy)KUBaHUS
2. 'azobannacTHOE yCTPOMCTBO MEXaHMUECKOTO BAKYYMHOI'O HACOCA CITYXKHT JUIS. ..
a) peryJIMpoBKH JIaBJIEHMsI Ha BXO/IE BaKyyMHacoca
b) yiydimeHust OTKaYKy KOHICHCUPYIOITUXCS Ta30B
C) YMEHBIIIEHUS IlIyMa Ipu paboTe BakyyMHacoca
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d) perynupoBKH JaBJIeHUs HA BBIXOAE BaKyyMHAcoCa

3. Enunnna usmMepeHus CONpOTUBIICHUS TUIEHOK

a) Om

b) Om/kBaapar

¢) kOm

d) MOm

4. IlpenenpHOE€ MUHUMAJIBHOE JIaBIeHUE TU(PY3MOHHOTO BaKyyMHacoca 00yCIOBICHO

a) MPOU3BOIUTENILHOCTHIO CAMOTO Hacoca

b) naBneHneM napoB paboyei KHUIKOCTH

C) MUHHUMAaJIbHBIM JIaBJIEHUEM Ha BBIXOJIe Hacoca

d) MOTOKOM ra30BBIICICHUS

5. Tonmuuy npo3pavyHol METAUIMYECKOM TJIEHKU MPEANOYTUTEILHO U3MEPSTH:

a) 110 JIEKTPOIPOBOJIHOCTH

b) mo mpormyckaHuio cBeTa

C) 3IUTUIICOMETPOM

d) mo sTanony

6. HamplieHre TIeHOK ¢ TIOICIIOEM MPUMEHSIOT JIJISL. . .

a) yIy4IIeHHs] BHEITHETO BUIA N3NNI

b) MOBBIIIICHUS aAre3Uun

C) YMEHbILIEHHUS IEPOXOBATOCTH

d) moBbIIIIEHHS TPOYHOCTH

7. Anre3us IJICHOK HAMMEHbIIAs MPU:

a) TePMOBAaKYyMHOM HCIIAPEHUH MaTEPUaJIOB

b) MarHeTpoHHOM

C) HOHHO-TUTA3MEHHOM

d) snexTpomayropom

8. BakyyM cunTaercsi 6e3MacIsHBIM , €CIIH..

a) MpUMEHEHBI Oe3MacisTHbIE OTKAYHBIC CPEICTBA

b) noy4eH cBepXriryOOKHUi BaKyym

C) B CIIEKTpPE OCTATOYHBIX Ta30B HET YIJIEBOAOPOAOB

d) B cuctemy nmojaercst HHEpTHBIH ra3

9. JlenoHn3oBaHHas BOJA JJI OYUCTKU M3JICIHN —3TO BOAA:

a) TocJjIe JBOWHOW JUCIIMIISIITUN BOIBI

b) o6paboTanHass HOHOOOMEHHBIMH CMOJIAMHU

¢) oOpaOoTaHHast B AIIEKTPUUYECKOM pazpsizie

d) oOpaboTanHas noHamu cepedpa

10. Hayano npouecca MOHHOTO TPaBJIEHUSI HAUMHAETCSI C MOMEHTA

a) 3aKUTaHMS pa3psiaa

b) obecrnieyeHus TNIOTHOCTH TOKa Ooiiee 7 MA/cm2

C) U3MEHEHHUS BOJIbT-aMIIEPHON XapaKTEPUCTUKU

d) mporpeBa moI0KKI

11. C noBeimenuem nasieHust B BakyyMHou kamepe oT 0,01 mo 1 Ila, ckopocTh ocaxiaeHus
TUICHKH Ha MOUTOXKKY...

a) HE U3MEHUTCH,

b) ymeHbIIUTCH,

C) YBEITUYHUTCS

d) HECKONIBKO YBETHYUTCS

12. Kakas nmurorpadust u3 IepeunucICHHBIX UMEET JIYUIIYIO pa3pemaronlylo CliocOOHOCTh

a) horonmutorpadus,

b) pentreHonuTorpadus

C) HOHONUTOTpadUs

d) Dnexrpononurorpadus

13. V3MeHeHus: TONIINHBI KOHICHCUPYEMOU TNIEHKH TPU TEPMHYECKOM HCTIAPEHUU MaTepuajioB B
BaKyyMe IIPOUCXOJUT T10 3aKOHY
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a) sin

b) cs

c)tg

d) mpou3BOIBHO

14. Henoctarok popMupoBaHHs ONTUYECKUX MOKPBITHI U3 KaTOIHOTO MSTHA BAKYyMHOM TyTH

a) KanenbHas Gppakuus

b) HEOAHOPOTHOCTH MOKPBITHS

¢) dopMupoBaHuE TOOOYHBIX COCTUHEHUIN

d) HarpeB MoTIOKKH

15. Kak u3MeHsieTcs mpoBOAMMOCTh BAKYYMHOM TPAcChl C TOBBIIIIEHUEM TEMITEPaTyphl

a) yMEHbILIAaeTCs

b) yBenuuuBaercs

C) HE U3MEHAETCS

d) cHayasia yBeTMIMBACTCS, TOTOM YMEHBIIIACTCS

16. MoHOKpuUCTaUTMYeCKas MJIeHKa (POPMHUPYETCs U3 HANPABJICHHOTO IOTOKA MOJIEKYIT B YCIIOBHSIX
CBEPXBBICOKOTO BaKyyma. JTO SMUTAKCHUS

a) razoazHas

b) MonekyaspHO-TyUeBas

¢) MOC-ruapunnas

d) xemudTIUTAKCHS

17. Temnepatypa o0e3raKuBaHHUs TOBEPXHOCTHU U3/CIHIA OTIPENIENIEeTCS TEMIIEPaTypoil

a) pa3JI0KEeHHSI TOBEPXHOCTHBIX COECAMHEHUN

b) pasznoxkeHus: MaTeprana MoI0KKU

¢) abcopOmumeit ra3oB

d) xemocopO1ueit

18. Hanbonee npeanoyTuTeNIbHBIA MeTO (POPMUPOBAHMS METHOM IJIEHKW Ha HUoOare NMuThs 0e3
TpeOoBaHUil MO aAre3un

a) TEPMHUYECKOE HCTIapEHHE B BaKyyMe

b) marueTpoHHOE

C) DIIEKTPOIYTOBOE

d) HOHHO-TIIIa3MEHHOE

19. 3a TeMneparypy ucnapeHus NpUHITa TEMIIEPATYpA...

a) HUCIIapeHMs MaTepuaia

b) nmpu KOTOPOH, JaBJICHUE MApOB MaTepraia paBHO oauH Ilackanb

C) BBIIIE TEMIIEPATYPHI IJIABICHUS

d) Hayasia mepeHoca KOH/IEHCAaTa Ha MOIJIOKKY

20. Pabouee naBnenue Ha Bbixoae AU y3HOHHOrO Hacoca JOHKHO COCTABIATh B MM PT CT

a) 0,1

b) 0,01

¢) 0,001

d) 760

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
. BakyymHas texnosorus
. IlonroroBka n3nenuii K TEXHOJIOTMYECKUM OIIEpallUsiM
. TexHos0rus 37€KTPOBaKyyMHBIX TPUOOPOB
. IIneno4Has TeXHOJIOTHS, SIUTAKCHS
. Ceprudukanys, MHCTPYKIIUH, TIOCJIEIOBATEIILHOCTH ONEpaIuit

DN AW N —

14.1.3. Tembl HHAMBUIYAJIbHBIX 3aJaHUI
1. ®opmupoBaHKe MPOCBETISIOUINX TOKPHITHI Ha KpUCTaJLIaX
2. ©OopMHUPOBAHUE KOHKPETHBIX YIPOUHSIOIINX TOKPBITUN HA KOHKPETHBIX U3JEIHAX
3. HaneceHue neKOpaTUBHBIX MOKPBITUH IOJ 30JI0TO Ha KOHKPETHbIE WM3/€iMs (Ha W3IENUs U3
QJIIFOMUHUS, TOJUATUIICHOBOM IUICHKH, CTEKIJIO U TA)
4. HaneceHue BBICOKOKAUECTBEHHBIX IOJIYIPO3pauHbIX TOHHUPYIOIIMX MOKPHITHII Ha ONTOAJIEK-
TPOHHBIE 2JIEMEHTHI.
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5. NonHas 06paboTKa KpUCTAIIOB (TpaBlIeHUE, OYMCTKA, TIOJTHPOBKA)

6. Momudukarust mOBEpXHOCTH MO ACHCTBUEM HOHHOTO WIIH AJIEKTPOHHOTO BO3CHCTBUSA
7. Ilpouecc HanbUIEHUS ATFOMUHUEBOTO U3JIEIIHS TIOJT 30J10TO.

8. ToHnpoBaHHE aBTOMOOUIIBLHBIX CTEKOIL.

9. HanblieHne MOKPHITUI HA HHCTPYMEHTHI.

10. HanbiieHre HUTpUIA TUTAHA WIIH [IUPKOHUS HA KEPAMUKY.

11. OTXUr 1 OYMCTKA IPOBOJIOKU U3 Pa3IMUHBIX MaTepHaJIOB B TICIOLIEM pa3psie.

12. Y3rotoBieHNEe aHTHOIMKOBBIX TOKPBITHI METOIOM HOHHOM 00pabOTKH

14.1.4. Temb1 pedepartoB

1. IIpon3BoACTBO ONTHYECKUX MAaTepHaoB. THIIOBOI TexHOIOrHYeCcKui npouecc. I[IponsBoacTso
YUCTBHIX METAJJIOB, CIUIABOB, INIACTMACC, KOMIIO3UTHBIX U INIAKWUPOBAaHHBIX MaTepUaIoB. MeToIbl Moxyye-
HUSI IOPOIIKOBBIX MaTepuaoB. [lonyueHre HanoMmarepuasnoB. [Ipou3BoICTBO CTEKIIONOAO0OHBIX MaTepua-
JIOB ¥ KPUCTAJLIOB.

2. Tunbl cBapKu: IEKTPOIYroBas, aproOHOAYIOBas, 3JIEKTPOHHO-Iy4yeBas, KOHTAKTHas, CBapkKa
miactMacc. KieeBble coequHeHns.

4. TpybonpoBoaHas apMaTypa. BenTunu, kiamaHbl, 3amopHble ycTpoicTBa. ['mapaBinueckue u
HeBMaTuyeckue ycrpoiicrsa. [lonsrue nponyckHoi ciocooHocTu. [THeBMOaBTOMAaTHKA.

5. Cucremsl Tuna « TexHOIOTY.

[To onHOI M3 BbIOpaHHOW TEMbI CTYIEHT nuuieTr pedepar. PedepaTsl oxBaThiBarOT JOCTHXKEHUS
HAYKU U TEXHUKU I10 OTJEIbHBIM OTPACIIsIM 3HaHUH.

Pedepar — npoaykt camocToaTenbHONH pabOThl CTYIEHTA, MPEACTABISIONINI co00M KpaTkoe U3i10-
JKEHUE B IMCbMEHHOM BHU/JIE IIOJIYYEHHBIX PE3YIbTATOB TEOPETUUYECKOIO aHAIM3a ONPEACIICHHON HAYYHOU
(yueOHO-HcCIe10BaTENbCKON) TEMBI, I7Ie aBTOP PACKPBIBAET CYTh MCCIEAYEMOr0 BOIIPOCA, IPUBOIUT pa3-
JIMYHBIE TOUKU 3PEHUS, a TAKXKe COOCTBEHHOE MOHUMAaHHUE MTPOOIEMBI.

14.1.5. TeMmbl KOHTPOJILHBIX padoT
1 PacueT BakyyMHBIX CUCTEM
2 OOm1ast cxemMa OYUCTKH MaTepHalioB
3 Ceprudukanus u pa3padoTka HHCTPYKIIHHA

14.1.6. Tembl 1aG0paTOpHBIX padoT
HccnenoBanne npoBOIMMOCTH BaKYYMHBIX KOMMYHHUKAITUN
WccnenoBanne BaKkyyMHON CUCTEMBI HA TEPMETHYHOCTD
HccnenoBanue mpoliecca MOHHON 00pabOTKH MaTepuasoB

14.1.7. 3auér
. TexHonorun GopMHpPOBaHUS BICOKOAATE3MOHHBIX TOKPHITUN
. MexaHu3Mbl HOHHOTO TPaBJICHUS
. Hpunuun Kropu u kxputepuu nogo0usi B TEXHOJIOTHUECKHX CUCTEMAax
. Texnomorun (opMupoBaHHS MOKPHITUI HAa KpUCTaJIIaX
. PacueTHple nmokazaTenn TEXHOJOTUYHOCTH
. TexHOJIOTUM MOHHOTO TPaBJICHUSI MAaTePUAIOB, JOCTOMHCTBA, HEAOCTATKI
. AHaNM3 CUCTEM aBTOMAaTHKH Ha yCTOMYUBOCTh
. IL1a3MOTpPOHHBIE TEXHOJIOTHHU
. MexaHu3Mbl ra30BbIACIEHUS U3 MaTEPUAIIOB
10. TexHoMOrMK METAIIIN3ALUMY TJIACTMACC
11. M301poMHBIE 3BEHBS] B @aBTOMATU3ALIMH TEX IPOLIECCOB
12. Texronoruu GOpMHUPOBAHUS TETIOOOPA3YIONUX MOKPBITHI
13. Cucrema KAMAK, KAVYT, nuckpera qs UITY
14. TexHomoruM ynpoyHEeHUs UHCTPYMEHTOB, JOCTOMHCTBA, HEAOCTATKI
15. ABapuiiHble peKMMBI B BAKYYMHBIX CUCTEMaX, METO/Ib PEaHUMAITUH.
16. Texnomoruu (GOPMUPOBAHUS OTPAKAIOIINX ATTFOMUHUEBBIX TTOKPBITHIHA
17. T'a30BBIi OanaHC B BaKYyMHBIX CUCTEMaX, ra300aJ1acCTHOE YCTPOHCTBO
18. TexHoMOTMM YIPOUYHEHUSI CUIIBHOTOYHBIMU HOHHBIMH U 3JIEKTPOHHBIMU MTyYKaMHU
19. YerpoiicTBO MOHHOTO UCTOYHUKA TEYEHCKATEI.
20. TexHOJIOTHUH TEPMOBAKYYMHOTO, 3JIEKTPOIYTOBOTO U MAarHETPOHHOTO HAHECEHUS TOKPBITUM Ha

O 00 1 N DN K~ W —
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CTCKJIa

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC

C napyueHusMu
paboThl, BOIIPOCHI K 3a4eTy,

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciryxa IIpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa
3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anrmapara 3a4yery
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHbIE [IpenmyIiecTBEHHO POBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJIS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

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

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00ydaromuxcs MperycMaTpuBaeTcs JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 I ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEOOXOMUMOCTH AT JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IIpOLIe-
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Jypa OLIEHUBAHUS PE3YILTATOB O0YUICHHSI MOXKET POBOIUTHCS B HECKOIBKO 3TAIIOB.
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