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00padOTKM CUTHAJIOB

®opma oOyuyeHMs: 3a04Hass (B TOM 4YHCJIe ¢ NMPUMEHEHHeM JUCTAHIMOHHBIX 00pa30BaTe/IbHBIX
TeXHOJIOTHil)

@axynbreT: P10, PaKyJbTeT AUCTAHIUOHHOTO 00yYeHHUS
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Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 CamocTositenpHast paboTa o1 pyKOBOJICTBOM 8 8 4acoB
MPEeToIaBaTes
2 JlaGoparopHbie pabOThI 8 8 4acoB
3 KonTpois camocTosTensHOM paboTh 2 2 4acoB
4 Bcero koHTakTHOM pabOThI 18 18 4acoB
5 CamocTosiTenpHas paboTa 81 81 4acoB
6 Bcero (6e3 ax3amena) 99 99 4acoB
7 ITonroroska u cgada DK3aMeHa 9 9 JacoB
8 OO01mast Tpy10eMKOCTh 108 108 9acoB
3.0 3.E.

KontpomnbsHbie paboThl: 5 cemectp - 1
DK3aMeH: 5 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nportokot Ne 54 or «15 » 6 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 (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kadeapel TY « _ » 20 rona, mpoTokon No
Pazpabotunku:
crapiuii npenoaasarens kad. TOO A. B. I'ypakos
npodeccop kad. TY A. M. 3abonoukuit

3aBenyroumii o0ecnieunBaromeit kad.
TY T. P.I'a3u3oB

Pabouast mporpamMMa IUCIUITIIMHBI COIIAcOBaHa ¢ (DaKyIbTETOM U BBINTycKaroeil kadeapoii:

Hexan ®J10 N. I1. Yepkamumna
3aBeayoNIHi BRITYCKAIOMICH Kad.

PCC A. B. ®arteen
OKCIIepTHI:

JlotieHT Kadeapbl TEXHOJIOTHH JIeK-
TpoHHOTO 00yueHus (T30) 1O. B. Mopo3zoBa

JlotieHT Kadeaphl TEICBUACHUS 1
ynpasienus (TY) A. H. bynnakos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3Y4YCHHUE CTYJACHTAMH MPUHIIUIIOB paOOThI, TAPAMETPOB, BOJBT-aMIIEPHBIX XapaKTEPUCTHK, dJIe-
MEHTHOU 0a3bl, MPUMEHSEMOM B MHOTOKAHAJIbHBIX TEJICKOMMYHUKAIIMOHHBIX CUCTEMaX, TeIEBU3MOHHOM,
paauopeneitHoi, TpornochepHoi, KOCMUUECKON U PaIMOJIOKAIIMOHHON CBS3H

1.2. 3amaum AMCHUIIIMHBI
—  UW3y4YeHHUE MPHUHIMIIOB JECHCTBHUSA, XapaKTEPUCTHK, MapaMeTPOB M OCOOCHHOCTEH yCTpOMCTBa
BXHEUIIINX MTOTYIIPOBOJIHUKOBBIX, SJIEKTPOBAKYYMHBIX M ONTOYJICKTPOHHBIX IPUOOPOB, HCIIOJIb3YEMBIX B
cucTemax cBs3H. K MX 4UCITy OTHOCSTCS TUOJIbI, OMIOJISIPHBIX U TIOJIEBBIE TPAH3UCTOPHI, MPUOOPHI C OTPH-
naTenpHOu JAuQPepeHIInaTbHON MPOBOJUMOCTBIO, ONTOXJIEKTPOHHBIE W AJIEKTPOBAKYYMHBIC TPUOOPHI,
3JIEMEHTBI HHTETPAIBHBIX CXEM U OCHOBBI TEXHOJIOTHH HX MPOU3BOJICTRA.

2. Mecto mucuuniauHbl B ctpykrype OIIOII
Huctunnuna «Onextponuka» (b1.5.19) otHocutcs k 610ky 1 (6a30Bas 4acts).
[TpeamecTBYIOMMUMI AUCHUIUIMHAMHE, (POPMUPYIOIIUMHI HaYaJdbHBIC 3HAHUS, SBISIOTCS: Bricmias
MaTematuka, Ousnka.
[TocnenyromumMy TUCHUITIMHAMYA SIBJSIFOTCSA: AHAJIOTOBBIE M IM(POBBIE OBICTPOICHCTBYIOIHE
ycTpoiicTBa, [IporpaMMupoBaHre JTOrHYECKUX MHTETpalbHBIX cxeM, L{udpoBsie ycTpoiicTBa U MUKpPO-
MPOIIECCOPEI.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tpouiecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMIIETCHIIN:

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHBIE TEHJCHIIMHM PAa3BUTHUS dJIEKTPOHUKHU, U3ME-
PUTENBHON W BBIYUCIUTEIHHONW TEXHUKU, HHPOPMAIIMOHHBIX TEXHOJOTHHA B CBOEH MpodeccruoHanbHON
NeSATeTLHOCTH;

B pesynbrare n3ydeHus IUCHUIUIMHBI 00YYarOIIUNACS JOKEH:

— 3HATh YCTPOMCTBO W MPHUHIIUII ICUCTBUS, YCIOBHBIE rpadudeckre 0003HAYCHUST TPAH3UCTOP -
HBIX KJIIOYeH, jJorndeckux 3nneMeHToB «M», «MJIM» Ha AMCKPETHBIX M HHTETPATbHBIX KOMIIOHEHTAX;
YCTPOMCTBO M MPHHIIMI JACUCTBUSA, YCIOBHBIE rpaduueckne o003HAUEHUS YCHIIMTENEH U mpeoOpas3oBa-
TeJIEH aHaJIOTOBBIX JEKTPUUCCKUX CUTHAJIOB HA MOJIEBBIX M OUMOJSPHBIX TPAH3UCTOPAX, ONEPAIlMOHHBIX
YCUIIUTEINSIX; MUKPOCXEMOTEXHHUKY, IPUHITUIBI pa0OThl 0a30BBIX KACKaJOB JOTHYECKUX AJIEMEHTOB HU(-
POBBIX CXEM U BBITIOJIHATH UX MOJCIMPOBAHUE 10 THIIOBBIM METOJMKAM; TTOCTPOCHHUE DJIEMEHTOB IMaMSITH
CTaTUYECKOr0 U JUHAMUYECKOr0 THIA U YCTPOICTB HAa UX OCHOBE.

—  yMeTb OOBSCHATH (PU3MUECKOE HA3HAUCHHUE DJIEMEHTOB aHAJIOTOBBIX U IU(POBBIX CXEM M HX
BJIMSIHUE HA IMapaMeTphbl 0a30BBIX KACKA/IOB. - MPOBOJUTH IJICKTPUUECKHUE PACUETHI AJIEMEHTOB OTACTBHBIX
KaCKaJIOB C UCIIOJIH30BAHUEM CTaHIAPTHBIX MAKETOB MPUKIIATHBIX MPOTPAMM.

—  BJIaJieTh HaBBIKAMH U3MEPEHUS XapPaKTEPUCTUK U MapaMETPOB MU(PPOBBIX U aHATIOTOBBIX MH-
TErpaJIbHBIX CXEM U METOJAaMH MaTeMaTU4YeCKOro MOJEIMPOBAHMS KOMIIOHEHTOB M CXEM; HaBBIKAMU
00BEKTUBHOM OIEHKH BO3MOXKHOCTEH (DYHKIIMOHATBLHOM 3JIEKTPOHUKH.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0€eMKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

e4.l.
%a@mua 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
5 cemecTp
KonrakThas pabota (Bcero) 18 18
CamocTosTenbHas padoTa noj pyKoBOACTBOM 8 8

npenoaasaresns (CPII)

JlaGopaTopHbIe pabOThI

Kontpois camocrostensHoit pabotsl (KCP) 2 2
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CamocrosTenpHas paboTa (BCero) 81 81

[ToaroroBka K KOHTPOJIBHBIM paboTamM 10 10
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 15 15
[ToxaroroBka k maboparopHbeIM paboTam 16 16
CamocTosiTenbHOE U3yueHne TeM (BOIPOCOB) 40 40
TEOPETHYECKOH YacTH Kypca

Bcero (0e3 ax3aMeHa) 99 99
IToaroroBka 1 caya dK3amMeHa 9 9
OO61as Tpy1I0eMKOCTb, 4 108 108
3auetHbie EquHutb 3.0

5. Conepxxanue IMCUMILIHHBI

5.1. Pa3nennl IMCHUILIAHBI M BUALI 3AHATHH
Paziensl TUCHUIUTAHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHSITHH

Bcero
yacoB | Dopmupyembl
HasBanus pa3nenoB TuCHUTIITHHBL CPIL 4 Jlab. KCP, u Cau. (6e3 e
pab., u pab., u
9K3aMe | KOMIIETEeHIINU
HA)
5 cemecTp
1 TTosynmpoBOIHUKOBBIE MaTEPHUAIIBI. 1 0 2 10 11 |OIIK-7
2 IlonynpoBOIHUKOBBIE AUOABI. 1 0 10 11 | OIIK-7
3 bunonsipHble U NOJEBBIE TPAH3UCTOPBHI. 1 4 21 26 |OIIK-7
4 TpaH3UCTOpPHBIE KIIIOYH. 1 0 5 6 OIIK-7
5 Jlornueckue 3J1eMEHThl Ha OUIIOJIIPHBIX 1 0 5 6 OIIK-7
TPaH3UCTOPAX.
6 Jlornueckue 31€MEHThI Ha MOJIEBBIX 1 0 5 6 OIIK-7
TpPaH3UCTOpPAX.
7 TexHoNOrM4YeCKNEe OCHOBBI MUKPOAJICK- | 4 20 25 |OIIK-7
TPOHUKH.
8 ITaccUBHBIE JIEMEHTHI. 1 0 5 6 OIIK-7
Hroro 3a cemectp 8 8 2 81 99
Hroro 8 8 2 81 99

5.2. Coaep:xkanue pa3aejioB IMCHUILIMHBI (CAMOCTOSITE/IbHASL pa0oTa M0 PyKOBOACTBOM
npenoaaBareJist)
ConeprkaHne pa3aenoB TUCIUIUINH (CaMOCTOATENbHAsS Pad0Ta MO PYKOBOACTBOM IIPENOAABATEs)
NpUBeAEHO B Tabmuie 5.2.
Tabmuua 5.2 — CoxeprkaHue pa3esioB IUCHUIUIMH (caMocToATeNbHas padoTa MmoJi pyKOBOJCTBOM IPENo-
JlaBaTes)

Copeprxanue pa3iesioB JUCHUILITAHBI
Ha3zBanwust pa3nenon (camocTosTenbHas paboTa 1Mo
PYKOBOJICTBOM ITPEMO/IaBATENs)

Tpynoemxkocts, | Dopmupyemsoie
q KOMIIETEHIIUN

5 cemecTp
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1 TTonmynmpoBOAHUKOBBIE
MaTepHaIbl.

Beenenne. CTpyKTypa MOIyIpOBOJHUKOBBIX
MaTepuanoB. JHEPreTUUYEeCKUE 30HbI TBEPAO-
ro Tena. 30HHasi CTPYKTypa MOITYIPOBOIHU-
koB. KoHIIeHTpanuu HocuTenel B 30Hax Mo-
nynpoBoaHuka. YpoBeHb @epmu. KonieH-
Tpalus HOCUTEIIEH B OIYITPOBOAHUKAX. [10-
JBUKHOCTh HOCUTEJIEN U yeJbHas MPOBO-
JuMocTb. ['eHepanus 1 pekoMOMHAaIMsI HOCHU-
Tened B noynpoBoAHuKax. [IToTHOCTH TOKa
B [IOJIyTIPOBOJHUKAX. 3apsiAbl B OJIYIIPOBO/-
HUKax. J[BuKeHue 3aps0B B OTYyPOBO/-
HUKaXx.

Hroro

OIIK-7

2 IlomynpOBOTHUKOBBIE
JUOJBI.

BBenenue. DneKTpOHHO-ABIPOYHBIN Mepe-
xof1. KoHTakThl MeTamI-nonynpoBOgHUK.
AHanu3 uaeann3upoBaHHoro auonaa. Oopar-
Has U IpsiMasi XapaKTEepPUCTUKH PEAIbHOTO
nuona. [lepexonHbie XapaKTepUCTUKH TIOC-
KocTHOro nuozaa. Toueunslie nuozsl. [lomy-
MIPOBOJTHUKOBBIE CTAOUIUTPOHBI. TyHHEb-
Hble quonbl. Jlnone! llortku. @oTonpuém-
HUKH (MPUEMHUKHU OTITHYECKOTO U3TYICHHUS ).
DOoTOAUOIEL.

Hroro

OIIK-7

3 bunonspHeie u
H0JIEBBIE TPAH3HCTOPBHI.

Beenenue. OCHOBHBIC MPOIIECCHI B OUTIOISP-
HOM TpaH3ucTtope. CTaTHueCKHUe XapaKTepHu-
CTUKH TpaH3ucTopa. CTaTH4ecKue rnapamer-
pBI TpaH3UCTOpa. JMHaMUYecKre napamer-
pBI TpaH3UCTOPA. 3aBUCUMOCTh TapaMeTPOB
TPaH3HUCTOPA OT PEKUMA U TEMIIEPATYPHI.
XapakTepUCTUKU U MMAPAMETPBI TPAHZUCTOPA
IIPU BKJIIOUEHHUH ¢ 001uM sMutTepom. Pas-
HOBUTHOCTH IKBUBAJICHTHBIX cxeM. CocTaB-
HbI€ TPAH3UCTOpPHI. [JonmycTrMast MOIIHOCTb.
Hpetidosrie Tpan3uctopsl. [ToneBoit TpaH3u-
CTOp C YIPABISIOUIUM pP-h MepexoaoM (yHH-
TpoH). [loneBble TpaH3UCTOPHI C U30IUPO-
BaHHBIM 3aTBOPOM.

Hroro

OIIK-7

4 TpaH3uCTOpHBIE
KITIOYH.

Beenenue. Cratnyeckue XapakTepUCTUKU
KJIto4Ya B cxeMe ¢ o0muM smutrepom (09).
[TepexoaHblii mpoiiecc B HACHIIIEHHOM KITIO-
Ye MPU OTKPBIBAHUH TPAH3UCTOPA. MeTOIbI
COKpAIIIEHUS] BPEMEHHU TIEPEXOHOTO MPOoIIeC-
ca.

Hroro

OIIK-7

5 Jlornueckue
JJIEMEHTHI Ha
OUTIONSAPHBIX
TPaH3UCTOPAX.

[TpenMeT MUKPOJIEKTPOHUKHU: OCHOBHBIE
TEpPMUHBI U onpeaenenus. Kiaccudukanms
JIOTUYECKUX JIEMEHTOB. OCHOBHBIE XapaKTe-
PUCTUKH U ITAPAMETPHI JIOTHYECKUX DIIEMEH-
TOB. DJIEMEHTBI TPAH3UCTOPHO-TPAH3UCTOP-

OIIK-7
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HOM JIOTUKHU. DJIEMEHTHI SMUTTEPHO-CBS3aH-
HOW JIOTUKH.

Hroro 1
6 Jlornueckue NuBeprop Ha n-kaHanbHbIX M/III-Tpan3u- 1 OIIK-7
JJIEMEHTBI Ha IOJIEBBIX | CTOpaX. IHBEpTOp Ha KOMILUIEMEHTAPHBIX
TPAH3UCTOPAX. Tpan3ucropax. Jlornueckue snementsl M-HE

u WJIN-HE. Jlornueckue 3eMeHThl AUHA-
Mudeckoro tuma. [Ipubopsl ¢ 3apsaoBoii
cBsa3bto. [TapameTpsl anementos I113C. Pas-
HOBHJIHOCTH KOHCTPYKIIWM.

Hroro 1
7 TexHonoruueckue OO01Ime cBeIeHnsI O TEXHOJIOTUM U3TOTOBIIE- 1 OIIK-7
OCHOBEI HUS TTOJIyITPOBOTHUKOBBIX MUKPOCXEM. DIH-
MHUKPOAJICKTPOHHUKH. takcus. Juddys3us npumeceii. Monnoe e-

rupoBanue. TepMuueckoe OKUCIEHUE U
CBOICTBa IJICHKU AUOKCUAA KpeMHus. Tpas-
neHue. MeTozpl MoJIy4eHUs CTPYKTYp THUIIA
Si-S102-Si. [TpoBogHUKH COSAMHEHUHN 1
KOHTAKThI B TIOJTYTPOBOHUKOBBIX MUKPO-
cxemax. JIurorpadusi. OcCOOEHHOCTH CTPYK-
Typ OMIIOJIIPHBIX TpaH3UCTOPOB. TpaH3ucTo-
PBI ¢ KOMOMHUPOBAHHOM U30JIsIITel. MHOTO-
SMUTTEPHBIC TPAH3UCTOPHI. TpaH3UCTOPHI C
auojoM lorTku. InogHoe BKIIOYEHUE
TpaH3ucTopa. MoJenb HHTErpaJIbHOTO OUIIO-
JspHOTO TpaH3ucropa. [lonessie TpaH3UCTO-
PBI C YIIPaBJISIONIUM MIEPEXOIOM METaLI-

HOJYIPOBOJHHUK.
Hroro 1
8 IlaccuBHBIE [TonynpoBogHUKOBBIE pe3UCTOpLL. [1nenou- 1 OIIK-7
JJIEMEHTHI. HbIe pe3ucTopbl. KoHneHcaTopsl.
Hroro 1
Hroro 3a cemectp 8

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYyuBAKIIMMH (peAbl Ty IIIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTABICHBI B TabIuIE 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

No paznenoB naHHOUM NUCHMIUIAHEL, I KOTOPBIX HEOOXOIUMO

HanMeHoOBaHUE TUCIUTUTHH u3ydeHue 00eceunBaoIUX U 00eCIIeUnBAEMBIX JUCHUILIMH
1 2 3 4 5 6 7 8
[IpenmecTByromue TUCUUIUIMHBL
1 Beiciias MateMaTHKa + + + +
2 ®dusuka + + + +

[Tocnenyromue TUCIUITITUHBL

1 AnanoroBbie ¥ UGPOBBIC ObI-

- 9 + + + + + + + +
CTPOJICHCTBYIOIINE YCTPOUCTBA
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2 IIporpaMMupoBaHue JOTHYE-
CKHMX MHTETPAJIbHBIX CXEM

3 IludpoBbie yCTpOHCTBA U MHU-
KpOIPOLIECCOPBI

+ + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, JopMHUPyeMbIX IPH M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIAOB 3aHS -

THI
Komrteren Buns! 3anaTHii
DOpMBI KOHTPOJIA
nuu CPI1 Jlab. pab. KCP Cawm. pa6.
OIIK-7 + + + + Kontpoasnas pabota, Jk3a-

MeH, [TpoBepka KOHTPOIIb-
HBIX pabot, OTuer no jabo-
paropHoii pabote, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHo B Tadmmme 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboOT

TpymoeMkocThb, | DopMHUpYyEMEBIE
HasBanwust paznenon HaumenoBanue 1abopaTtopHbIX padboT Py ’ PMHPY
q KOMITETEHIIUU

5 cemecTp
3 bunonspHseie u HccnenoBanne OUNOISPHBIX U MOJIEBBIX 4 OIIK-7
II0JICBBIE TPAH3UCTOPBL. | TPAH3UCTOPOB.

Hroro
7 TexHOIOTUYECKUE TexHOoJI0ruu U3roTOBIICHUS UHTETPAJIbHBIX 4 OIIK-7
OCHOBBI MHUKPOCXEM.
MHKPOSJICKTPOHMKH. |17 4
Hroro 3a cemectp
8. Konrpouab camocTosiTe/IbHOM PadoThl
Buibl KOHTPOJI CaMOCTOSATENHHOM padOTHI MpUBENCHBI B TadiuIe 8.1.
Ta6muia 8.1 — Buabl KOHTPOJISI CaMOCTOSITEIBHOM pabOoThI
. TpynoeMkocTh dopmupyemblie
Ne Buz KOHTpOIst caMOCTOATENbHOM paboThI pyA PMHDPY
(dac.) KOMIICTCHITH
5 cemecTp
1 |KonTponbHas paboTa 2 OIIK-7

Hroro 2

9. CamocTrosiTesqibHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B
tabiune 9.1.
Tabmuia 9.1 — Buabl caMmocTosTeabHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIETEHIIMH

Bunel camocrostensHor | Tpynoemkocts, | DopMupyemblie

®DopMbI KOHTPOJIS
paboThI q KOMIICTCHITH

Haszpanus pa3aciioB

5 cemecTp
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1 CamocTosTenpsHOE U3yde- 5 OIIK-7 KonTponsHas pado-
[TonynpoBOJHUKOB | HUE TEM (BOPOCOB) TEO- Ta, TecT, Dk3ameH
pI€ MaTEepHUAIbI. PETHUYECKOM YyacTH Kypca

[ToaroroBka Kk KOHTPOJIb- 5

HBIM paboTam

Hroro 10
2 CamocrosiTenbHOe Uu3yye- OIIK-7 KontponwsHnas pabo-
[TonympoBOHUKOB | HUE TEM (BOTIPOCOB) TE€O- Ta, Tect, Dx3ameH
bI€ TUOBbI. pETUYECKOI YacTu Kypca

[ToaroroBka Kk KOHTPOJIb- 5

HBIM paboTam

Hroro 10
3 bunonspHbIe U CamocrosTenbHOe HU3yye- OIIK-7 Otuer no nabopa-
TIOJIEBBIE HUE TeM (BOMPOCOB) TEO- TOpHOI paboTe,
TPaH3HUCTOPBI. pETUYECKOM YacTh Kypca Tect, Dx3ameH

[TonroroBka k maboparop- 8

HBIM padboTam

OdopmiieHre 0TYETOB TI0 8

JabopaTOpHBIM paboTam

Uroro 21
4 Tpansuctopuble | CaMOCTOATENBHOE U3YyUe- OIIK-7 Tect, Ox3amen
KITFOUH. HUE TeM (BOTIPOCOB) T€O-

pETUYECKOM YacTu Kypca

HUtoro 5
5 Jloruyeckue CamocrosiTenbHOe U3yye- 5 OIIK-7 Tect, Dx3ameH
JJIEMEHTHI Ha HUE TeM (BOMPOCOB) TEO-
OUTOJISIPHBIX pPETHUYECKOM YacTu Kypca
TpPaH3UCTOPAX. Vroro 5
6 Jlornueckue CamocrosTenbHOe HU3yye- 5 OIIK-7 Tect, Dx3ameH
JJIEMEHTHI Ha HUE TeM (BONPOCOB) TEO-
TTOJIEBBIX pPETHUYECKON YacTu Kypca
TpaH3UCTOpaX. Wroro 5
7 Texnonorunueckue | CaMOCTOSITENIBHOE U3YyYe- 5 OIIK-7 Otuet no nabopa-
OCHOBBI HUE TeM (BOIPOCOB) TEO- TOpPHOM paborte,
MUKPOIJIEKTPOHUKHU | PETUYECKON YacTH Kypca Tect, Dx3amen

[TonroroBka k maboparop- 8

HBIM paboTam

OdopmiteHre 0T4ETOB TIO 7

nabopaTopHBIM paboTam

Hroro 20
8 ITaccuBHBIE CamocTosTeNIbHOE U3yye- 5 OIIK-7 Tect, Ox3amen
JJIEMEHTHI. HUE TeM (BOMPOCOB) TEO-

pETUYECKOM 4acTu Kypca

Hroro

BrlimonHeHre KOHTPOITB- 2 OIIK-7 KonTponsnas pado-
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HOI paboTHI Ta
Uroro 3a cemectp 81
IToaroroBka u cmada sK- 9 OK3aMeH
3aMeHa
Hroro 90

10. KonTpoab caMocTOATEIbHOMH PadoThl (KypCcOBOi NPOEKT / KypcoBasi padora)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE 00ecieyeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa

1. WukoBuu B. M. Drnexktponuka [D1eKTpoHHBIN pecypc]: yuebHoe nmocobue B 2 4. / B. M. Uu-
koBuY; mox pea. B. A. lllamumoBa. — Tomck ®JI0, TYCVYP, 2017. — Y.1. — 209 c. JlocTyn u3 TUYHOTO
kabuHeTa crymeHTa. - Pexum goctyma: https://study.tusur.ru/study/library/ (mata oOpameHus:
23.08.2018).

2. HWukoBuu B. M. DnexTpoHuka [D1eKTpoHHBIN pecypc]: yueOHoe nocobue B 2 4. / B. M. Uu-
koBuY; mox pea. B. A. lllamumoBa. — Tomck @10, TYCVYP, 2017. — Y.2. — 120 c. JlocTyn u3 TUYHOTO
kabuHeTa crymeHTa. - Pexum jgoctyma: https://study.tusur.ru/study/library/ (mata oOpameHus:
23.08.2018).

12.2. lonosiHuTEeIbHAS JIUTEPATYpPA
1. Cwmupnos, I0.A. ®u3ndeckre 0CHOBBI AIEKTPOHUKHU [ DIEKTPOHHBIN pecypc]: yaeOHoe moco-
oue / FO.A. Cmupnos, C.B. Cokonog, E.B. TuroB. — Canxkr-IleTepOypr Jlanb, 2013. — 560 c. JocTtym u3
JUYHOTO KaOwHeTa cTyiaeHTa. - Pexxum nmoctyma: https://e.lanbook.com/book/5856 (mara oGparmeHus:
23.08.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs

1. HWukosua B. M. DnekrpoHrKka [DmeKTpOHHEIN pecypc]: yaeOHoe MeToauaeckoe mocodue / B.
M. Nukosuu ; nox pea. B. A. Hlanumosa. — Tomck @10, TYCVYP, 2017. — 76 c. JlocTyn U3 ITUYHOTO Ka-
OuHera cTyjieHTa. - Pexkxum moctyna: https://study.tusur.ru/study/library/ (nata oopamenwus: 23.08.2018).

2. HWukoBuu B. M. Dnekrponuka : snekTpoHHslid kype / B. M. Mukosuu. — Tomck: ®/10, TVY -
CVP,2017. Joctyn U3 IMYHOTO KaOMHETA CTY/ACHTA.

3. 3abonoukuit A. M. DnekTpoHHKa [DIEKTPOHHBIN pecypc]: MeToAUYEeCKUe YKa3aHus Mo opra-
HU3AIMHA CAMOCTOSTEIBHON pabOTHI ISl CTYICHTOB 3a09HOM (hOpMBI 00yUIEeHHUsT HATIPABJICHUS IOATOTOBKH
11.03.01 PammorexHuka, oOydaromuxcs ¢ MPUMEHEHUEM TUCTAHIIMOHHBIX 00pa3oBaTelIbHBIX TEXHOJO-
ruit / A.M. 3a6omnonkwii, T. P. T'azuzoB . — Tomck ®JI0, TYCVYP, 2018. [locTyn U3 TMIHOTO KaOWHETA CTY -
neHTa. - Pexxum goctyna: https://study.tusur.ru/study/library/ (mata obpamenus: 23.08.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIs CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJJaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliist I ¢ HApYIIeHUSIMU 3PeHusI:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUCHHBIM HIPHUPTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO annapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;
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- B Ie4aTHOU hopme.

12.4. TIpodeccnonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. PexkomeHnnyercs HCHONb30BaTh WCTOYHMKM W3 croucka https:/lib.tusur.ru/ru/resursy/bazy-
dannyh (co cBoGomubeiM noctynom). IbC «Opaiit»: www.biblio-online.ru (moctyn u3 nuuHoro kabuHeTa
cTyneHTa 1o ccbuike https://biblio.fdo.tusur.ru/). 3bC «Jlanp»: www.e.lanbook.com (mocTym u3 MaHOTO
KabuHeTa cTyaeHTa 1o ccelike http://lanbook.fdo.tusur.ru).

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JUCIUILIMHBI U TPpedyeMoe MPorpaMMHoOe
obecrneueHnue

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

13.1.1. MaTrepuajbHO-TEXHMYECKOE M MIPOrPaMMHOe olecriedeHne JMCUMILTHHBI

Kabuner st caMmocToATeIbHON pabOThI CTYICHTOB

ydeOHast ayuTOpus AJIsl IPOBENEHUS 3aHATHI J1a00paTOPHOTO THIIA, TIOMEIIEHHUE JUTS TPOBEIACHUS
TPYIIOBBIX U WHANBUAYAIbHBIX KOHCYIBTAIIHMA, TOMEIIEHUE TSl IPOBEACHUS TEKYIIIETO KOHTPOJIS U MPO-
MEXYTOYHOMN aTTeCTallH, TOMEIIEHNE I CAaMOCTOSATEIbHON paboThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- Kommyratop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 mit.);

- Komnbrorep GELERON D 331 (2 mT.);

- KommutekT crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto nmpenogaBarens.

[IporpamMMHOe obecrieueHue:

— 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyigs Windows

— MathCAD (¢ BO3MOXHOCTBIO YAaJI€HHOTO JOCTYIIA)

— Microsoft Windows

— OpenOftice

13.1.2. MaTepHaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecredeHne 1JIs J1a0opaTopHbIX padoT

Kabuner 11t camocToaTenbHON pabOThI CTYJIEHTOB

yueOHasi ayTUTOpHsI AJIsl TPOBEACHHSI 3aHATUH 1a00paTOPHOTO TUTIA, TTOMEIICHUE ISl TIPOBEACHUS
TPYIIOBBIX W WHAWBUIYAIBHBIX KOHCYJIBTAIM, TOMEIICHUE /ISl TIPOBEJCHUS TEKYIIETO KOHTPOJIS U TIPO -
MEXXYTOYHOU aTTeCTalllu, TOMEIICHHUE I CAaMOCTOSTEIbHON paboThI

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 207 ayn.

Ornucanue UMEIIErocs 000pyIOBaHUS:

- KommyraTtop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 wit.);

- Komnetorep GELERON D 331 (2 mt.);

- Kommnekr cnennanuzupoBanHoi yueOHOI mebenu;

- Pabouee mecto npenoaBares.

[IporpamMmMHoOe obecrieueHue:

— 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 ains Windows

— MathCAD (¢ BO3MOKHOCTBIO YAaJI€HHOTO JOCTYIIA)

— Microsoft Windows

— OpenOftice
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13.1.3. MarepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe 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 3a1aHus
1. Kakue TUTIBI OMyTPOBOJHIUKOBBIX MAaTePUAIOB UCTIOIB3YIOTCS IPU CO3JIAaHUH P-N IEPEXOI0B:
a) «ny MOIYIPOBOTHHKOBBIE MATEPUAITEI.
0) «p» MOIYIPOBOHUKOBBIE MaTepPHAIIBI.
B) «1» MOJYIIPOBOTHUKOBBIC MaTEPUAIIBI.
T) «p-n».

2. Kakoii moynpoBOTHUKOBBIN MaTepHall 00ecreurnBaeT HanOOoNbIIYyI0 pabouylo TeEMIEpaTypy:

a) Ge.
0) Si.
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B) GaAs.

3. Kakoii momymnpoBOJHIKOBBII MaTepuan auoja o0ecredrnBaeT HanOobIIy0 pabovylo 4acToTy:
a) Ge.

0) Si.

B) GaAs.

4 TIpu KaKOM BKJIFOUSHHH JHO/IA HA P-N MIEPEXO0/Ie BBACISCTCS HAaHOOIbINAs MOIITHOCTb:
a) O6paTHOM.

0) IIpsmowm.

B) B oGmactu npo6osi.

5 JIns gero onHy U3 obyacTel p-n mepexo/a BHIMOIHAIOT OTHOCUTEIbHO, BBICOKOOMHOM:
a) Jlns yBenudeHust ObICTPOJACHCTBUS.

0) Jlns yBenn4eHns MaKCUMaJIBHOTO TOKA.

B) JlJis yBeTMUCHUS HANIPSDKEHUSI TIPOOOSI.

6 Kak MeHsieTCsl eMKOCTh p-n mepexosia Mpu 00paTHOM BKJIFOYCHUHW W YBEITHUCHHH 3aIIHPAIOIICTO
HaIIPSDKECHUS

a) YBeIMunBaeTCs.

0) He mensiercs.

B) YMEHbIIIaeTCA.

7. B o6mactu mpo0ost COMPOTHBIICHHUE P-N MEPEX0/a:
a) Roep ctpemutcst kK 6ECKOHEUHOCTH

6) Ruep paBHO HYIIO

B) Rniep HensMeHHO

8 Jlst yBenmuueHus: ObICTpOACHCTBHS MOTYIIPOBOTHUKOBOTO MMPUOOpa MaTepual p-n nepexona:
a) Cnabo nerupyror.

0) CuIIbHO JIETUPYIOT.

B) BBITIOHSAIOT U3 1 TOTYIPOBOAHHKA.

9 Ilpu npsiMOM BKJIIOYEHHUH P-N MEPEX0JIa COMNPOTUBIIEHUE MEPEX0a:
a) Rmep ctpemutcst kK 6ECKOHEUHOCTH

6) Ruep paBHO HYyIO

B) Rniep HensMeHHo

10. B xakoil cxeme BKIIIOUEHHs OUIOJISIPHBIE TPAH3UCTOPHI UMEIOT MaKCUMAJbHBIH KOA(PPHUIIMEHT
YCHIJICHUSI TT0 MOIIHOCTH:

a) Ob.

6) OK.

B) OD.

11. IIpu kakoM BKJTIOYEHUH JHO/Ia HA P-N MEPEXOAE BBIACISETCS HAMMEHbIIIAs MOIIHOCTb:
a) O6patHOM.

0) [Ipsamom.

B) B o6mactu mpo06os.

12. B xakoii cxeme BKIIOUEHUSI OUTIONIIPHBIC TPAH3UCTOPHI UMEIOT MAaKCUMAJIBHOE BXOJTHOE COTIPO-
TUBJICHUC:

a) Ob.

6) OK.

B) OD.
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13. B kako#i cxeMe BKJIIOYCHHs OUITOSIPHBIC TPAH3UCTOPHI UMEIOT HAWTYUITNE YaCTOTHBIE CBOM-
CTBa:

a) Ob.

6) OK.

B) OD.

14. InoaHbIi ONTPOH 3TO:

a) Ceronuon.

6) ®oToamo.

B) CBeto 1 (hoTOAMO B OJJTHOM KOpIyCe.

15. B kakux pexxuMax MOTyT paboTaTh (OTOAUOIBL:

a) [IpeoOpa3oBbIBaTh CBET-CUTHAI.

0) ®oToreHepaTopoB.

B) [IpeoOpa3oBbIBaTh IEPEMEHHOE HAMPSIKEHNE B TIOCTOSIHHOE .

16. Jlyis moneBoro TpaH3UCTOpa C MHAYIMPOBAHHBIM «N» KAHAJIOM B CXEME «OOIIWN MCTOK» TpPH
YBEITUYEHUHU OTPULIATEIIBHOTO HAIIPSIKEHUS Ha 3aTBOPE TOK CTOKA:

a) YMeHbIaeTcsl.

0) YBenmuuuBaeTcs.

B) OcTaercs HEU3MEHHBIM.

r) Pasen 0.

17. JIns mosieBOro TPaH3MCTOPa C BCTPOCHHBIM «p» KaHAJIOM B CXeM€ C OOIIMM MCTOKOM TPH YBe-
JMYEHUU OTPUILATEIHHOIO HAMPSKEHHsI Ha 3aTBOPE TOK CTOKA!

a) YMeHbI1aeTcs.

0) YBenmnuuBaercs.

B) He Mensercs.

18. N3 kakoro moayrnpoBOAHUKOBOTO MaTepHalia clieAyeT U3TOTOBUTH MOJEBBIE TPAH3UCTOPHI, 00-
JIa/TAfOIINE MaKCUMAIIbHBIM OBICTPOJICHCTBUEM:

a) Ge

0) Si

B) nGaAs

r) pGaAs

1) InN (Hutpun usamst)

19. Kaxoii 13 BUIOB MOJIEBBIX TPAH3UCTOPOB 00J1aJaeT HAMMEHBILIEH YYBCTBUTEIBHOCTHIO K AJIEK-
TPOCTATHYECKOMY TIPOOOIO:

a) [ToneBbie TPAaH3UCTOPHI CO BCTPOSCHHBIM KaHATIOM.

0) [ToneBbie TPaH3UCTOPHI C UHIYIIUPOBAHHBIM KaHAJIOM.

B) [loneBbIe TPAH3UCTOPHI C «P-N» MEPEXOIAOM.

20. [l yripaBieHHsI TOKOM CTOKA TTOJIEBBIM TPAH3UCTOPaM TPeOyeTcs U3MEHSTh:
a) Tok 3aTBopa.

0) Hanpspxenune Ucn.

B) Hampsoxenne Usn.

14.1.2. Dx3aMeHALMOHHBbIE TECTHI
1. Yto Takoe 31EeKTpPOCTaTUYECKUNA TOTEHLIMAI B ITOJIYIIPOBOJHUKE?
a) [Torenuuan, 00yclIOBICHHbIN BHEIIHUM UCTOYHUKOM ITUTAHUS;
6) [loreHuuan, XxapakTepu3yoOUMi KOHIEHTPAIMIO HOCUTENIEH B IPUMECHOM IOJIYTIPOBO/IHUKE;
B) [loTeniuan, xapakTepu3youuil KOHIIEHTPALUIO HOCUTENIEH B COOCTBEHHOM MOIYIIPOBOJIHUKE;
r) [ToreHnuan, cOOTBETCTBYIOUINI CepeMHE 3aNPEIIEeHHON 30HbI.
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2. O 4eM TOBOPHUT HAJIMYME PA3HOCTH XUMHUYECKOro MoTeHIMana’?
a) O HaJIM4uu pa3sHOCTH KOHLIEHTPALMM HOCUTENEH 3apsiaa;

0) O IBWKEHUH 3apsHKEHHBIX YacTHIl 3a cueT nuddy3uu;

B) O HaNM4YKMK BHEIIHETO UCTOYHHUKA TUTAHUSL.

3. Uto o3Hauaet noHATue 3(h(HEeKTUBHOE BPEeMsl )KU3HU HOCUTEIEH?

a) CpemHee BpeMsl )KU3HU;

0) Bpems xu3HH 00yCIIOBIEHHOE TOBEPXHOCTHOM peKOMOMHALINEH;

B) BpeMms xu3HM 00yCIOBICHHOE MTOBEPXHOCTHONW U 0OBEMHON PEKOMOWHAITHEH;
r) Bpems xu3Hu 00ycinoBieHHOe 00BEMHONM PEKOMOMHALIUEH.

4. B uem ¢usnyeckuii cMbIch OumonsspHon auddy3un?

a) JInddy3us ApIpoK BCAEACTBUE Pa3HOCTH KOHIICHTPAIIUU B 00BbEME ITOTYITPOBOTHUKA,

0) Anucdy3ust 3meKTpOHOB BCIEACTBHE PA3HOCTH KOHLEHTPAIMH B 00bEME MOIYIPOBOAHUKA,;

B) CoBMecCTHOE ABIDKEHHE JBIPOK U JICKTPOHOB BCIIEACTBUE PA3HOCTH KOHIEHTpAIMH B 00beMe
HOJTYIPOBOHUKA.

5.Kakast moBepXHOCTb Ha3bIBAETCSl METAJLITYPIHUECKOM rpaHuLient?
a) pas3zensoas MoJIyIpoOBOAHUKY N U P THIIA;

0) umeroras 60JIBIIOE COMPOTHUBIICHUE;

B) UMEIONIAsl HU3KOE COIIPOTHUBIICHHE.

6. Kak m3menuTcst BennunHa qudy3noHHOTO MOTEHIMANA, €CITH KOHIICHTPAIHIO TIPUMECEH B TI0-
JYIPOBOJHHUKAX N M P-TUIIA YMCHBIIUTH?

a) He uamenurcs;

0) YBenuuurcs;

B) YMEHBIIUTCS,

r) [lepexon He oOpa3zyercs.

7. Kak U3MEeHUTCS MIMpHHA NIEPEX0/1a, €CJIN B NOJYNPOBOAHHUKE N YBEIUUYUTH KOHLIEHTPALIUIO JIEK-
TPOHOB?

a) lllupuHa nepexona He U3MEHUTCS;

0) lllupuHa mepexona yBeTuIUTCS;

B) lllupuHa nepexona yMEHbIIUTCS.

8. TenoBO# TOK 3aBHCUT OT TEMIEPATyphl IOTOMY, YTO U3MEHSETCH ...
a) KOHIICHTpAIUs HOCUTETIEH;

0) muMpHHa epexoaa;

B) IIIMPHUHA 3aNPEIIEHHON 30HbI;

I') KHHETUYECKasl PHEPIHsl HOCUTENIEH.

9. Kakue momynpoBOJHUKYU HCIIONIB3YIOTCS ITPH U3TOTOBJIICHUU TYHHEIBHBIX THOJOB?
a) BepoxieHHbIe;

0) COOCTBEHHBIC;

B) DJIEKTPOHHBIC;

r) JIpIpouHsbIE.

10. Kak u3zMeHsieTcs mpoOMBHOE HANPSHKEHUE CTAOMIMTPOHOB C JIABUHHBIM MPOOOEM TpHU TOBBI-
HIEHUH TeMIepaTypbl?

a) YMeHbIIIaeTcs;

0) YBenmnuuBaercs,

B) He usmensercsi.

CornacosaHa Ha noprane Ne 43892 14



11. Kakue pexxuMbl BO3MOXHBI B (hoTomuozae?
a) ®oToMMOTHBII;

0) BeHTUnbHBII;

B) Pexxum 0OpaTHOTO BKITIOUCHHS;

r) Pexxum npsMoro BKITFOUEHUS.

12. Kako¥ TOK BJII€TCSI BXOIHBIM IIPH BKJIFOUEHUH TpaH3HucTopa 1o cxeme O07?
a) 6a3wr;

0) KOJIEeKTOpA;

B) DMHUTTEPA.

13. meeT 11 MeCTO B MOJIEBBIX TPAH3UCTOPAX PEXKUM HAKOIUICHWS U paccachblBaHUsS HOCUTEIEH
3apsiia’?

a) Ma;

0) Her;

B) Tonbko npu paboTe TpaH3UCTOPA B AKTUBHOM PEIKHUME.

14. Kak u3MeHsieTcsl BeTMYMHA U30BITOYHOTO 3apsiia B 0a3e B HACHIIIEHHOM KIIOYE MTPH YMEHBIIIE-
HUH HaNPsDKEHUS KOJUIEKTOpHOTO TuTanus Ek?

a) YMeHbIIaeTCs;

0) He u3mensiercs;

B) YBeIMUMUBACTCS.

15. Kak u3MeHHTCST BpeMsi paccachIBaHUS B HACHIIIIEHHOM KJIFOUE, €CIIM YMEHBIIUTCS COTIPOTHBIIC-
HHe pe3ucTopa B 6aze R6?

a) He uamenurcs;

0) YMEHbBIIHTCS;

B) YBEIHUUTCS

16. B uem ocnoBHol Henoctatok DCJI nmo cpaBHenuto ¢ TTJI, MOIT u KMOII?
a) Manenbkoe moTpebIeHe MOIITHOCTH;

0) Bricokoe ObIcTpOICHCTBIE;

B) [IpocToTa cxemHOl peanuzanuu;

r) bonbmas moTpebisiemast MOIIIHOCTb.

17. Kakue He1oCTaTKH UMEET TeXHOJIoTHUecKas onepanus nuddy3us npumeceind?
a) Pasmepsl nerupoBanHoil 061acTu OoJbIle pa3MEepPOB OTBEPCTHI B MacKe;

0) HeBo3mo3xHO JiernpoBaHue Ha OOJBIITYIO TITyOHHY;

B) 3aHMMAET MHOTO BPEMEHH.

18. IloueMy B KauecTBE AMIIEKTPUKA IPUMEHSIOT TUOKCH]T KPEMHUS?

a) MimeeT mpakTu4ecKu OIMHAKOBBIE MEXAHUYECKHE TapaMeTPhl C KPEMHUEM;
0) IMeeT BBICOKYIO AJIEKTPUYECKYIO TPOUYHOCTH;

B) M3-3a mpOCTOTHI €ro NOoTy4eHusl.

19. Kakyro s3nuTakcuio NPUMEHSIOT JJIsl MOJTYYEHUSI PE3KHUX MEPEXO0B U TOHKUX TUICHOK?
a) MonekynspHO-1y4eBYIo;

0) ['azoByt0;

B) Monny1o.

20. ITouemy TOUEUHBIE MO/ TOBOJIBHO HIMPOKO NIPUMEHSAIOTCA B quanazone CBY?
a) Umetot 6ompioe nuddepeHnmanbHoe COMPOTUBIICHUE TPU 0OPATHOM CMEIIEHUH;
6) Nmerot 6onbiioe auddepeHnnanibHoe CONPOTUBICHUE MTPH MIPSIMOM CMEILIEHHUH;
B) MIMeI0T MasieHbKHe apa3uTHbIE EMKOCTH.
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14.1.3. Tembl KOHTPOJILHBIX padoT
[TorynpoBOJHUKOBBIE MAaTEPUAIbI
1. ITocTpoiiTe PHEpPreTUUECKUe AuarpaMMsbl JUIs Mepexojia U3 TepMaHus, IPUHSB 3a HYJIEBOH MO-
TEHLUAJI «JIHa» 30HBI IPOBOJUMOCTHU IBIPOYHOTO MOJIYNPOBOAHUKA. 30HHBIE TUArpaMMBbl IOCTPOUTE IS
TPEX 3HAYCHUN HAIIPSHKCHUN BHELIHETO UCTOYHUKA.

2. [TocTpoiiTe sHEpreTUYECKHe JUarpaMMBbl I iepexoia, 00pa30BaHHOTO MOIYIPOBOIHHUKAMHU U3
repMaHusl.

3. Umerorcs ANOAbI, U3TOTOBJICHHBIC U3 IMOJIYIIPOBOJHHUKOBBIX MAaTCPHUAJIOB I'CpMaHus U KPEMHUA C
OAWHAKOBBIMU IUIOMIAASIMU U OAUHAKOBBIMU BPECMCHAMHU KU3HU HOCHTeIIeH 3apsA0B. PaccuuTtaiite 3aBu-

CHMOCTH TOKOB TEPMOTCHEPALINH 11 KPEMHHEBOTO U TEPMAHUEBOTO JHO/IOB ITPH N3MEHEHHUH TeMIIepaTy-
ps1 oT -50 1o 100 C.

4. PaccuuTaiite pacrpeneiieHHe KOHLEHTPAllMM HOCUTENCH NpH MOHOMONSApHOW nuddys3un B
KPEMHHEBOM M T€PMaHHEBOM IOIYNpoBoaHUKaX mpu dp=10"15 u BpeMeHU KU3HU HOCUTEICH 5 MKC B
untepBaie remmepatyp —50 +150 C. IToctpoiite rpaduk u naiite pusnyeckoe 0ObsICHEHHUE.

5. Iloctpoiite rpaduk pacupeaenenus Oepmu — Jupaka a1 3HaYSHUH apryMeHTa, OJU3KHX YPOB-
Hio ®epmu =1 3B. Jlaiite ¢puznueckyro HHTEPIPETAIUIO TaHHONW KPUBOMH.

6. ITomyuute BbIpakeHue ypoBHS DepmMu B COOCTBEHHOM MOJIYMPOBOJHUKE OTHOCHUTEIHHO cepe-
JIMHBI 3aIPEIICHHOMN 30HBI.

7. IlopcuunTaiite cmenienne ypoBHs: depMu OTHOCHUTENFHO CEPEAMHBI 3alPEIICHHON 30HBI B CO0-
CTBEHHOM IIOJIYIIPOBOJAHUKE U3 FEPMaHUs U KPEMHUS ITPY KOMHATHOW TEMIIEPATypeE.

8. Nmeercs nmonynpoBoAHUK u3 repmanus npu temmneparype 400 K. Briuncinre KOHUEHTpALMIO
JBIPOK U 3JICKTPOHOB, €CIIM 00pa3el] ISTHPOBaH aTOMaMU CYypbMBI (JIEMEHT MSATOM TPYIIBI) ¢ KOHIICHTpa-
nueit 2,4E13 cm”™-3.

9. Nmeetcs nmoaynpoBoaHUK U3 repmanus npu temnepatype 400 K. Onpenennre KOHIIEHTpaLUIO
Hocheneﬁ, KOTOpad YCTAHOBUTCA IIOCJIC TOIO, KakK IMPOBCACHO JICTUPOBAHHUC aTOMaMU HWHIUA (E)J'IGMGHT
TpeThel TpyNIbl) ¢ KoHIeHTpanuei 4,8E13 cm”™-3.

10. NmeeTcs KpeMHHEBBIM MOJYNPOBOAHUK C KOHIIEHTpauueu apipok n = 10717, moreHiman
«JIHa» 30HBI MpoBoAUMOCTH 3 3B. HauepTure sHepreruueckue quarpaMMbl IJisi TaHHOTO MOJTYITPOBOTHU -
Ka.

11. Beruuciaure 3 pekTHBHYIO MIIOTHOCTH YpoBHEH Nc 1 NV 1j1s1 KpeMHUS TIPU U3MEHEHUH TEM -
nepatypsl oT —50 no 70 C. Ilo pe3ynbraram pacuetoB nmoctpoite rpaduk. OOBSICHUTE MOIyYEeHHBIE pe-
3yJbTATHI.

12. Tlomyunrte 3aBucuMOCTh MU (Py3MOHHOTO TOTEHIMANA B TIEepexosie OoT TemmepaTrypsl. O6oc-
HYHUTE MOJy4EHHBIN pe3yabTar. Vcronb3ys MoIy4eHHOE B IIYHKTE BBIPAKEHHUE, PACCUUTANTE 3aBUCUMOCTD
nuddy3rnoHHOTO MOTeHIMaNa B nuana3one Temneparyp ot —30 mo 70 C. Pacuer cnenaiite B OTHOCUTENh -
HBIX equHunax. [loctpoiite rpaduk u caenaiite BEIBOABI.

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBannue OUNOISIPHBIX U MOJIEBBIX TPAH3UCTOPOB.
TexHOI0ruM U3rOTOBJIEHUSI MHTETPAJIBHBIX MUKPOCXEM.

14.1.5. MeTonnyeckue peKoMeH AU
VYueOHbIil MaTepuan uznaraercs B Gpopme, MPErnosiaraoneil caMocTosTeIbHOE MBIIUIEHUE CTY-
JICHTOB, camoo0Opa3oBanue. IIpu 3ToM camocTosTenbHas padoTa CTyAEHTOB MIPACT PEIIAIONIyI0 PONb B
X0JIe BCEro y4eOHOro Ipolecca.
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Havate w3ydeHue MUCHUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBA C pabodeil MporpaMMoOl, CIIHCKOM
y4e0HO-METOJMUECKOro U mporpammHoro obecneuenus. CamocrositenbHas padoTa CTy[JeHTa BKIIIOYAeT
paboTy ¢ yueOHBIMHM MaTepualaMu, BHIMIOJIHEHHE KOHTPOJIbHBIX MEPONPHUIATUH, TPETYCMOTPEHHBIX yuel-
HBIM IJIAHOM.

B mpornecce n3yueHust JUCHMIUIMHBL JUIS JIyYIIET0 OCBOSHHs MaTepHaia He0OXOAUMO PEryssipHO
oOpalathCsi K peKOMEHyeMO JIUTepaType U UCTOUHUKAM, YKa3aHHBIM B yUeOHBIX MaTepuaiax; Mojib30-
BaTbCs uepe3 KaOMHET CTyIEHTa Ha caidTe YHHBEpCHUTETa 00pa30BaTEIIbHBIMU PECYypCaMU DJIEKTPOHHO-
OMONMMOTEeYHONW CHUCTEMBI, a TaKXXe OOIIEJOCTYMHBIMU HMHTEPHET-MOPTANaMU, COJAEPKALIUMH HAy4dHO-
HOMYJISIPHBIC U CIIEHUAIN3UPOBAHHBIC MaTEPUAIIbI, TOCBAIIEHHBIE PA3TMYHBIM aCIIeKTaM Y4eOHOH AUCIH -
TUUTUHBI.

ITpu caMOCTOATENBHOM U3YyYEHUH TEM CIIETYWTE PEKOMEHIALUSAM:

- YT€HUE WJIHM MPOCMOTP MaTepuana HeOOXOAWMO OCYIIECTBIATh MEJICHHO, BBIIESAS OCHOBHbBIE
UJIEN; HA OCHOBAaHUU M3YUYEHHOI'O COCTAaBUTh Te3UChl. OCBOMB MaTepHall, ONbITAThCSI COOTHECTH TEOPUIO
C IpUMEPAMH U3 IPAKTUKH;

- €CIIM B TEKCTE BCTPEYAIOTCSI TEPMUHBI, CJIE€AYET BBIICHUTH MX 3HAUYECHUE JJI1 MOHUMAHUS Jajb-
HEWIlIero MaTepuana;

- HE0OXOIMMO OCMBICIIMBATh MPOYUTAHHOE U U3yYEHHOE, OTBEYATh Ha MPEI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NMOJy4YaTh WHAMBUAYAJbHBIE KOHCYJbTALMU C MCIOJb30BAHHEM CPEICTB TEJe-
KOMM YHHKAIUH.

[To nucuumuiiHEe MOTYT MPOBOAUTHCA JOTIOIHUTENbHBIE 3aHATHS B (hopMe BeOnHapoB. Pacnincanue
BeOMHAPOB MyOJIMKYyeTCs B KaOMHETe CTYJICHTa Ha caiiTe YHUBEpCUTeTa. 3arich BeOMHapa ImyOlIuKyeTcs B
AJIEKTPOHHOM KYypCe€ M0 AUCIUIUIMHE.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEITyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIGHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI U HUHBAJIUIOB

Kareropun Bunbl 10MOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

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

C napyueHusmMu
ciyxa

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napymenussimu | CobecenioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
O0IIeMeTUITUTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B
Jns nun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:
- B reyaTHou (opme;
- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;
- B (hopMe INIEKTPOHHOTO TOKYMEHTA;
- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHus BCIIYX;
- IIPEJOCTABIICHUE 3a/laHUsl C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/A.
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.HI/II_[aM C OrpaHUYCHHBIMH BO3MOXHOCTSAMU 300POBbA W HMHBAJIWIAM YBCIWNYHUBACTCA BPCMSA Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yYaroIIuXcsl MpeyCMaTprUBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tporneypa orieHUBaHUS PE3yJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JUCUHUIUIMHE TPEeIyCMaTpUBAET MpeAocTaBiIeHne nHdpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTPaHUYCHHBIMU BO3MOXXHOCTAMMU 30J0POBbSA U UHBAJIMJ0B IIPOLC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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