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PilCC.\l()TpCH&l 151 ()1()(’)})6HU 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 .

PazpaboTuuk:

HouenT xag. @O 1O. B. Caxapos

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

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

O] I1. E. Tposin
OKCIIepTHI:

[Ipencenarens METOIUYECKON KOMUC-
cun kadenpsl O3 Tycypa N. A. Yucroenosa

3aBenyronuii kapenpoit puznyeckoit
anekTpoHuku (D) I1. E. Tposn
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
MPUOOPETEHNE TEOPETHUECCKUX U TPAKTHUYECKUX HABBIKOB HEOOBXOIUMBIX MPH MPOCKTUPOBAHUH
U3JIETTUI MUKPORJIEKTPOHUKH U MUKPOCUCTEMHOM TEXHUKU

1.2. 3agaun IMCHMIIINHBI
—  M3Y4YUTh KOHCTPYKTUBHBIE OCOOCHHOCTH 3JIEMEHTOB TMOPUIHBIX U MOJYIPOBOJHUKOBBIX WH-
TErPAIbHBIX CXEM, a TaK)Ke DJIEMEHTOB MUKPOCHCTEMHOW TEXHUKH. M3yduTh OCHOBHBIC JTAIlbl, a TAKKE
Ha0Op KOHCTPYKTOPCKON JOKYMEHTAIIMH TP MPOEKTUPOBAHUN THOPUIHBIX U MOJTYITPOBOJIHUKOBBIX UHTE-
TPAIbHBIX CXEM, a TaKXKe 3JIEMEHTOB MHUKPOCHUCTEMHON TEXHHUKHU. M3yunTh Marepuanbl, TpUMEHsIEMbIE
MIPU U3TOTOBJICHUU THOPUIHBIX U TOJYNPOBOJIHUKOBBIX HHTETPATBHBIX CXEM, a TAKXKE PJIEMEHTOB MUKPO-
CHCTEMHOM TEXHHUKH.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Juctummnaa «[IpoekTHpoBaHUE SJCKTPOHHOW KOMITOHEHTHOW 0a3bl MHKPOAJICKTPOHHKH M MH-
kpocuctemHoit Texuukn» (b1.B.0J1.9) otHocuTcs k 610Ky 1 (BapuaTHBHAs 4acTh).

[TpenmecTBYIOMKUMI AUCIUILITAHAMHA, (OPMHUPYIOUIMMH HAdaJIbHBIC 3HAHUS, SBISIOTCS: Bakyym-
Has U IUJIa3MEHHas 3JeKTPOHMKA, BakyyMHO-IIJIa3MEHHbIE METO/Ibl MOTYYEHUs HAHOCTPYKTYp, Marepua-
JBI 3JEKTPOHHOW TeXHWKH, OCHOBBI TEXHOJIOTHMH SJIEKTPOHHON KOMITOHEHTHOW 0a3bl, TBeproTenmpHast
ANIEKTPOHUKA, TEXHOIOrusl MaTepUaiOB MUKPO- U HAHOAJIEKTPOHHUKHU, Pu3nka, OU3nka KOHICHCUPOBAH-
HOTO COCTOsIHUSA, PU3HKa IUICHOYHBIX HAHOCTPYKTYP, XHUMHSL.

[Tocnenyromumu  TUCHHUIITUHAME SBISIOTCS: KOHCTPYKTOpCKO-TeXHOJIOTHUecKoe obecredueHne
IIPOU3BOJICTBA HU3JIE€IUH MUKPOIEKTPOHUKH, MHUKpOCXEeMOTEXHUKA, MoaennpoBanue U NpOEKTUPOBAHUE
MHUKPO- 1 HAHOCUCTEM, TE€XHOJIOTUsI KPEMHHEBOM HAHOAJIEKTPOHUKHU.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS AHCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTellINe (PU3NUIECKHe U MaTeMaTHUYECKHE MOJIEIH MpHOo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHM U HAHORJIEKTPOHUKH Pa3IMYHOrO (hYHKIIMOHAJIHHOTO
HA3HA4YEHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHBIE POrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIEIIHN -
pOBaHUs;

— TICK-1 crocoOHOCTBIO BIaJIETh COBPEMEHHBIMH METOJAMU pacyeTa v MPOEKTUPOBAHUS U3JIE-
JUI MUKPO3JIEKTPOHUKU W TBEPAOTEIbHOU 3JEKTPOHUKHU, CIOCOOHOCTHIO K BOCIPHSITHIO, pa3padoTKe U
KPUTUYECKOH OIIEHKE HOBBIX CLIOCOOOB MX MPOEKTUPOBAHMS;

— IICK-3 roroBHOCTHIO K BBINOJIHEHUIO HAy4YHO-UCCIIEIOBATEIbCKUX U ONBITHO-KOHCTPYK-
TOPCKUX paboT B 001aCTH MPOU3BOICTBA U3ECIUN MUKPOIIEKTPOHUKHU U TBEPAOTENIbHOM 3JIEKTPOHUKY;

B pesynpTare u3ydeHus IMCIUIIIMHBI 00YyJarOMIUNACS TOJIKEH:

— 3HaTh COBPEMEHHBIE IPOrpaMMHBIE MPOAYKTHI JJs pa3pabOTKU TOMOJIOTHUECKHX 4depTekeit
3JIEMEHTOB U MPUOOPOB MUKPOIIIEKTPOHUKU U HAHOCHUCTEMHOM TEXHUKH; COBPEMEHHbBIE METOJJMKH pacue-
Ta U MPOEKTUPOBAHUS FIEMEHTOB U MPUOOPOB MUKPOAJIEKTPOHUKH U HAHOCUCTEMHON TEXHUKHU C UCIIOJIb -
30BaHMEM IPOrPAMMHBIX KOMILUIEKCOB; TpeOOBaHMUA K O(GOPMIECHHIO KOHCTPYKTOPCKOW TOKYMEHTAIUH
pu pa3zpaboTKe 3JIEMEHTOB U MPUOOPOB MUKPOIIEKTPOHUKH U HAHOCUCTEMHOW TEXHUKH;

—  YMeTb BBINOJHATH TOMOJIOTHYECKHE YEPTEKH IEMEHTOB U MPHUOOPOB MUKPOIIIEKTPOHUKHU U
HAaHOCUTEMHOH TEXHHUKHU C MCIIOJIb30BAHUEM IIPOIPAMMHBIX KOMIUIEKCOB; MPOBOAUTH PACUET U NMPOEKTH-
pOBaHHE JIEMEHTOB U IPUOOPOB MUKPONIEKTPOHUKH M HAHOCUTEMHON TEXHUKH C MCIIOJIb30BaHUEM IIPO-
IPaMMHBIX KOMIUIEKCOB; O(OPMIISITh KOHCTPYKTOPCKYIO JOKYMEHTAIMIO Ha MPUOOPHI U YCTPOMCTBA MH -
KPODJICKTPOHUKH U HAHOCUTEMHOU TEXHUKH

— BJAJeTh METOAMKOW pacuera, MOJCIMPOBAHHUS U MPOCKTUPOBAHUS NMPHOOPOB U yCTPOHCTB
MHUKPOAJIEKTPOHUKM W HAHOCUTEMHOM TEXHUKHU; IPOrpaMMHBIM oOecleueHHueM A OQOpMIICHHS
KOHCTPYKTOPCKOW TOKYMEHTALMU Ha MPUOOPHI U YCTPOMCTBA MUKPOIIEKTPOHUKU U HAHOCUTEMHOW TeX-
HUKH; [IPOrpaMMHBIM oOecriedeHrneM Juid (OpPMUPOBAHMs TONOJOIMUYECKUX 4YepTexeld Ha NpHOOphl U
YCTPOUCTBA MUKPODJIEKTPOHUKY U HAHOCUTEMHON TEXHUKU;

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EeMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX €IMHMILIbI U IIPEJCTaBIeHa B Ta0uu -
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ne 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
6 cemecTp

AynmutopHsble 3aHATHS (BCETO) 70 70
Jlexmun 36 36
[IpakTueckue 3aHATHS 18 18
JlaGopaTopHbIe pabOThI 16 16
W3 Hux B uHTEpakTHUBHOU (hopme 24 24
CamocTtosTenbHas paboTa (Bcero) 38 38
[ToaroToBka Kk KOHTPOJIBLHEIM paboTam
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam
[ToxroroBka k maboparopHbiM paboTam
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 14 14
[ToaroroBka K MpakTUUYECKUM 3aHATHSIM, CEMUHApaM 6 6
Bcero (0e3 ax3amena) 108 108
IToxroroBka m crrada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHub! 4.0 4.0

5. Coneprxanue IMCUMILTHHBI

5.1. Pa3znesnsl JuCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJIBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

b o o 2 ) =
: o o 5} = 5
=2 jas] O O % s (O] s
? s < B B 2 0
HazBanus pa3aenoB IUCHUIUIMHBL < ) o, o o 2 &5
= = S s 5 O s £
= = @) m 38 @ e
6 cemecTp
1 Beenenue 2 0 0 2 4 [IK-1, ITICK-1,
I1CK-3
2 KOHCTpYKIMS B pacyeT SJIEMEHTOB T'v- 8 8 8 10 34  |TIK-1, TIICK-1,
OpPHUIHBIX MUKPOCXEM I1CK-3
3 [IpoexTupoBaHKE TOMOJIOTUN THOPHI- 4 6 4 10 24 |IIK-1, [ICK-1,
HBIX MUKPOCXEM I1CK-3
4 KOHCTpYKIIMS ¥ pacyeT JIEMEHTOB IO- 8 4 4 10 26  |IIK-1, IICK-1,
JyIIPOBOJHUKOBBIX MUKPOCXEM I1CK-3
5 M3onsuus 3J€MEHTOB B ITOJIYIIPOBOAHHU- 4 0 0 2 6 [K-1, TICK-1,
KOBBIX MUKPOCXEMax I1CK-3
6 IIpoexkTupoBaHUE TOMOJIOTUHU TOTYTIPO- 4 0 0 2 6 [K-1, IICK-1,
BOJHUKOBBIX MUKPOCXEM I1CK-3
7 KOHCTpYKIIMH 3JIEMEHTOB MUKPOCHCTEM 6 0 0 2 8 [K-1, TICK-1,
I1CK-3
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Hroro 3a CEMCECTP

36 18 16 38

108

Hroro

36 18 16 38

108

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUIIIMHEI 110 JICKIUAM

TpynoeMkocTsb,

q

dopmupyembie
KOMIIETEHIIUU

6 cemecTp

1 Beenenune

OcHoBHBIE TIpoOIeMBI U 337aun Kypca. Knaccuduka-
IIUS] MUKPOCXEM O ()YHKIIMOHAJIBHBIM, CTPYKTYPHBIM
U KOHCTPYKTOPCKO-TEXHOJIOTUYECKUM MTPU3HAKAM.
Cuctema ycioBHBIX 0003HaUCHHIH MUKpocxeM. Map-
KHPOBKA.

[\

Hroro

IICK-1,
[1CK-3

2 KoHCTpyKIus U pacueT
3JIEMEHTOB TMOPUIHBIX
MHUKpPOCXEM

Tunbl noanoxek. KoHCTpyKIuu 1 pacyer TOHKO-
IJIEHOYHBIX pe3ucTOpOB. KOHCTpYKIMKU U pacyeT TOH-
KOIJIEHOYHBIX KOHEeHcaTopoB. KoHcTpykmu u pac-
YEeT TOHKOIUICHOYHBIX MHAYKTUBHOCTEH. Pacuer
IJICHOYHBIX TPOBOJHUKOB U KOHTAKTHBIX IIJIOLIA/IOK.
KoncTpykuyu HaBeCHbIX KOMIIOHEHTOB. KOHCTpyKIMu
u pacuer CBY I'MMC. KoHCTpyKIIMM U pacyeT JIEeMEH-
TOB TosicTomIeHOuHbIX C.

Htoro

IIK-1,
[ICK-1

3 I[IpoexTupoBanue
TOITOJIOI'H FHGPHI[HLIX
MHKpPOCXEM

Ocob6ennoctu Tonosiornu rudpunHbix MC u aTansl ee
npoekTupoBaHusi. OCOOEHHOCTHU TOTOJIOTUHU U3EITHI
tumna "cuctema B kopryce" (CBK). [lapazutneie cBs3n
B THOPHIHBIX MUKpOCXeMaX. Pacder TemmoBoro pexu-
Ma THOPUTHON MUKPOCXEMBI. MeTOIbl TTOBBIIIICHUS
HAJEC)KHOCTU THOPUTHBIX HHTETPATIBHBIX CXEM.
KoHcTpykTOpckas JOKyMeHTaIHsI.

Hroro

IK-1,
[ICK-1,
I1CK-3

4 KoHCTpyKIUS U pacyer
JJIEMEHTOB
HOJTYIPOBOJHUKOBBIX
MHUKpPOCXEM

OcHOBHBIE 0COOEHHOCTH OUMOJISIPHBIX MOJTYTIPOBOJI-
HUKOBBIX MUKpocxeM. [1o/105kkH mosrynpoBogHU -
KOBBIX MUKpOCXeM. KOHCTpYKIIMK U pacdeT 2JIeMeH-
TOB MOJYIPOBOJHUKOBBIX MUKPOCXEM (TPaH3UCTOPOB,
JUOJI0B, PE3UCTOPOB, KOHAEHCAaTOpoB). KoHCcTpykun
JMOI0B U TPaH3UCTOPOB ¢ OapbepoM IlIoTTkH.

Htoro

IIK-1,
[ICK-1

5 U3omsauust 2JIeMEHTOB B
MOJIYIIPOBOTHUKOBBIX
MHKpPOCXeMax

Crioco0b! U30JISLIMN 3JIEMEHTOB MOIYITPOBOJHUKOBBIX
MHUKPOCXEM Ha OMIOISIPHBIX TPAH3UCTOPAX: U30JISALIUS
00paTHO CMEUIEHHBIM P-N-IIEPEXOIOM, TUDJIEKTpUYIE-
CKasi U30JIALUS, KOMOMHUPOBAHHAS U30JISALIUS.

HUroro

IK-1,
[ICK-1

6 [IpoexTupoBaHue

OcHOBHBIC mpaBujia IPOCKTUPOBAHUA TOIIOJIOTHHU I10-

TK-1,
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TOMOJIOTUHU JYTIPOBOAHUKOBBIX MUKPOCXEM Ha OUTIONIIPHBIX U IICK-1,
IIOJIYIIPOBOJHUKOBBIX MII-Tpan3uctopax. OCOOEHHOCTH MPOSKTUPOBAHUS [1CK-3
MHUKPOCXEM m3nenuit Tuna "cucrema Ha kpuctae" (CuK).
KoHcTpyKTOpCcKast TOKyMEHTaIus Ha 3Tanax MpoeKTH-
pOBaHUsI.
Hroro 4
7 KoHcTpykiuu MukpoanektpoMexannueckue cucreMsl (MOMC). 6 IIK-1,
3IEMEHTOB MUKpocucTeM | PoToHHBIE KpucTaiubl. [JaTunku. Cencopsl. bruoun- [ICK-1,
nbl. buopeaxtopsl. «JlabopaTopust Ha KpucTasiey. [1CK-3
Hroro 6
Hroro 3a cemectp 36

5.3. Paznenbl AUCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIMMA) H
obecrnieunBaeMbIMU (MTOCJIETYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 — Pa3aensl AUCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB JaHHOUN AUCHUTUIMHBL, 1711 KOTOPBIX HEOOXOAUMO
HayMeHOBAHME TUCLUILIHH M3y4YeHHUE 00ECIIEUMBAIOIINX U 00ECTICYMBAEMBIX TUCITUTIIINH
1 2 3 4 5 6 7
[IpeaumecTByromue JUCUUTIIINHBI
1 BakyymHas u ruia3smMeHHas dJIeK- n n n n n n n
TPOHUKA
2 BakyyMHO-IIJIa3MEHHBIE METO/IbI n n n n n n n
MOJIy4€HUS] HAHOCTPYKTYP
3 Marepuabl 3JEKTPOHHON TEXHU- N n n n . n n
KU
4 QCHOBBI TEXHOJIOTHH EKTPOH- N n n N . " "
HOM KOMITOHEHTHOU 0a3bl
5 TBeproTenbHast dJIEKTPOHUKA + + + + + + +
TexHonorus MarepuagoB MUKPO-
6 Texnono aTepuasno po n . . n . n n
Y HAaHORJIEKTPOHUKH
7 dusuka + + + + + + +
8 du3KKa KOHIEHCUPOBAHHOTO CO- n n n N N
CTOSIHMSI
®du3nKa MICHOYHBIX HAHOCTPYK-

9 ®uzuka niIeHo AHOCTPYK n . . n . n n
Typ
10 Xumus + + + + + + +

[Tocnenyromue TUCIUITITUHBL

1 KoHCTpYKTOpPCKO-TEXHOJIOTYE-
ckoe obecrieueHrne MpoOu3BOICTBA + + + + + + +
U3JIEITNI MUKPOSJIEKTPOHUKH

2 MHKpOCXEMOTEXHUKA + + + + + +

3 MogaenupoBaHue U IPOEKTUPOBa- n n n n n n n
HHE MHUKPO- U HAHOCUCTEM

4 TexHosOrNs KPEMHUEBOM HAaHO- + + + +
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QJICKTPOHHUKH

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOoTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX MPH W3yYEHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBIeHO B Ta0nuue 5.4.
Tabmuna 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aH-

TUH
§ Bunn! zanstui
= = ;
) © S
5 y S 8 S DopMBI KOHTPOJIS
= = = g 2
S = = O
~ =
[K-1 + + + + KonTposbHas pabota, Jk3a-
MeH, OTtyeT no JabopaTop-
HoM paborte, Tect
[ICK-1 + + + + Kontponsnas pabora, Jk3a-
MeH, OTuet no nabopatop-
HoU paborte, Tect
[1ICK-3 + + + + Kontponsnas padora, Jk3a-
MeH, OTuet 1o nadopatop-
HoM paborte, Tect

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
TexXHONIOTUM HHTEPAKTUBHOTO O0YUYCHHUSI PU pa3HbIX (popMax 3aHATUHN MpUBEICHBI B Tabmwuie 6.1.
Tabmua 6.1 — TeXHOIOTMH MHTEPAKTUBHOTO O0YUYEHHS IIPH Pa3HBIX (hopMax 3aHATHI

NHTepakTuBHbBIE HNurepaxr
NHTEepakTuBHbBIE
MeTtons! nabopaTopHBIC 3aHATHUS, WBHBIC Bcero, u
MPAKTUYECKUE 3aHATHS, U
q JEKLHH, 4
6 cemecTp

[IpesenTanuu c 10 10
HCIIOJIb30BAaHUEM
CJIaliIOB C 00CYXKACHUEM
Case-study (meTon 4 4
KOHKPETHBIX CUTYAIIHi)
Mo3sroBoii mTypm 2 2
Mo3roBoit mTypm 2
Hccnenosarenbckuii 4
METOJ
Pa6ora B komanze 2 2
Hroro 3a cemectp: 6 6 12 24
Hroro 6 6 12 24

7. JJaGopaTtopHbie padoThI
HanmenoBanue 1abopaTtopHbIX padoOT puBeAeHo B Tadbmmue 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
Q P=a=1
Q O T
X > O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o) S E
= o, =
a o 2
~ S}
6 cemecTp
2 Konctpykuus v pacuer | OcaxaeHue pe3UCTUBHBIX U MPOBOISAIIUX TICHOK. 4 IICK-1,
SIIEMEHTOB IHOPHIHBIX N3rorosnenue u ucciaen0BaHNE TOHKOIUIEHOUHBIX 4 gEKI-?”
MHKPOCXEM KOHJICHCATOPOB i
Hroro
3 IIpoexTupoBanue H3ydeHune norpemnHoCcT! U3roTOBJICHUSI TOHKOTIEHOY- 4 IIK-1,
TOIOJIOTHH THOPUIHBIX | HBIX PE3HCTOPOB [ICK-1,
MHUKPOCXEM Hroro IICK-3
4 Konctpykius u pacuet | TexHomorus moiayueHus qudPy3noHHBIX p-n epexo- [K-1,
3JIEMEHTOB JIOB IICK-1,
MOJTYTPOBOTHUKOBBIX IICK-
OJIYITPOBOJHUKO Hrtoro 4 CK-3
MHUKPOCXEM
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HauMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)
3 z S
3 =
2 2 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKHUX 3aHATUI (CEMHHAPOB) zF &5
o) S E
X g =
e B>
= S
6 cemecTp
2 KoHcTpykius 1 pacueT |PacdeTr KOHCTPYKIIMHM TOHKOIUIEHOYHBIX PE3UCTOPOB 4 [IK-1,
MEHTOB THOpPHIHBIX IICK-1
SIICMCHTOB IHOpHI PacueTr KOHCTpYKIIMH TOHKOIIJIEHOYHBIX KOHAEHCATO- 4 CK-1,
MHUKPOCXEM [1CK-3
poB
Hroro 8
3 IIpoexkTupoBanue Pacyer mapa3suTHbBIX CBsI3€ B THOPUIHBIX MUKPOCXE- 2 [IK-1,
TOIOJIOTMM THOPUIHBIX | Max [ICK-1,
MHKPOCXCM PacueT TemioBhIX peKUMOB AJIIEMEHTOB THOPUTHBIX 4 IICK-3
MHUKPOCXEM
Hroro
4 Koncrpykius 1 pacuer |Pacuer OMIOISIpHOTO TPAaH3UCTOPA M HHTETPATILHOTO 4 IK-1,
3JIEMEHTOB pe3ucTopa noJylpoBOAHUKOBON MUKPOCXEMBbI IICK-1,
IIOJIYIIPOBOJHUKOBBIX Hroro 4 [1CK-3
MHKPOCXEM
Hroro 3a cemectp 18

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEeMble KOMIIETEHIIUH IPEICTaBICHbI B

tabimue 9.1.

9. CamocrosiTesqibHasi padoTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

HBIM paboTam

3 @]
2 z E
g 5 =
Bunsl camocTosiTennbHON = > O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 &2
Y e 2
= S
6 cemecTp
1 Beengenue [TpopaboTka JIEKITMOHHOTO 2 |IIK-1, KontponsHas pabdora,
Marepualia TIICK-1, TecT, Ox3amMen
Htoro TICK-3
2 Koncrpyxkuus u pacuer |Iloaroroska k mpaktuye- IIK-1, KontponrHnas padora, Ot-
3JIEMEHTOB THOPHIHBIX CKHUM 3aHSATUSAM, CEMUHA- IICK-1, |4et no nabopaTopHOii pa-
MHUKPOCXEM pam I1CK-3 6ote, Tect, Dx3ameH
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
[Toaroroska k Jaboparop- 2
HBIM paboTam
OdopmieHre 0TYETOB 0 2
nabopaTopHBIM paboTam
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 10
3 [IpoexTupoBaHue IToaroroBka K mpaxkTuye- 2 |IIK-1, KonTposnbhas pabota, OT-
TOTIOJIOTUY THOPUTHBIX CKHUM 3aHSATUSIM, CEMHHA- I[ICK-1, |der mo y1abopaTtopHO# pa-
MHKpPOCXEM pam I1CK-3 6ote, Tect, Dx3ameH
[TpopaboTka JIEKITMOHHOTO 2
Mmarepuaia
IToaroroska k paboparop- 2
HBIM paboTam
OdopmiieHre 0TIETOB TIO 2
JabopaToOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 10
4 Konctpykuus u pacuer |[loaroroBka k mpaxktude- IIK-1, KonTposnbHas pabota, OT-
JJIEMEHTOB CKMM 3aHATHSAM, CEMHMHA- [ICK-1, |4er no naboparopHoii pa-
IIOJIYIIPOBOJHUKOBBIX pam I1CK-3 6ote, Tect, Dx3ameH
MHUKPOCXEM
pocxe [TpopaboTka JIEKIIMOHHOTO 2
Marepuaia
[ToaroroBka k 1aboparop- 2
HBIM paboTam
OdopmiteHre 0TIETOB TIO 2
nabopaTopHbIM paboTam
IToaroroBka K KOHTPOJIb- 2
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Uroro 10
5 N3onsiuus snemenToB B | [IpopaboTka JEeKIIMOHHOTO 2 IIK-1, TecT, Dx3ameH
MOJTYTIPOBOAHUKOBBIX Marepuala IICK-1,
MHKpOCXeMax Wroro 5 |[HICK-3
6 [IpoexTupoBanue [IpopaboTKa JIEKIUOHHOTO 2 |IIK-1, Tect, Ox3ameH
TOMNOJIOTUU Marepualia [ICK-1,
IIOJIYIIPOBOJHUKOBBIX Hroro 7 I1CK-3
MHUKpPOCXEM
7 KoHCTpYyKIIMH [TpopaboTka JIEKIIMOHHOTO 2 |IIK-1, TecT, Dx3ameH
3JIEMEHTOB MUKPOCHUCTEM | MaTepHaia IICK-1,

Hroro p |HICK-3
Hroro 3a cemectp 38

IloaroroBka u caaya sK3a- 36 Ok3ameH

MEHa
Hroro 74

10. KypcoBas padora (IpoeKT)

He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

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

. . MaxkcuManbHbII
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
KonTposasHas padota 10 10 10 30
OtyeT no nabopaTopHOM 10 10 20
pabote
Tect 20 20
Wroro makcumymM 3a nepu- 10 20 40 70
on
DK3aMeH 30
Hapacraromum ntorom 10 30 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJBHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMbI OauioB Ha naty KT 2

11.3. Ilepecyetr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOiuLe
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11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

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

HK3aMeH

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

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor110)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

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

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreYeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa

1. TIpoexTupoBaHHE U KOHCTPYHUPOBAHUE WHTETPAIBHBIX MUKPOCXEM : yueOHoe mocobue / A. A.
Kuransckuii ; deaepanbHOe areHTCTBO MO 00pa30BaHUI0, TOMCKUI TOCYIapCTBEHHBI YHUBEPCUTET CH-
CTEeM YHIpaBJIeHUs U paanodaekTpoHuku, Kadenpa puznyeckoit snexrponuku. - Tomck : TYCVYP, 2007. -
195 c. (manuuue B 6ubmmorexke TYCVYP - 50 3k3.)

2. Kwuranbckuit A.A. [IpoekTupoBaHue 3MEKTPOHHON KOMIIOHEHTHON 0a3bl MUKPOIJIEKTPOHUKU
Y MUKPOCHCTEMHOM TEeXHUKH: Y4ueOHOoe mocodue s cTyaeHToB HanpasieHud 11.03.04 «DnekTponuka u
HaHORJIeKTpoHUKa» 28.03.01 «HaHoTexHOIOrH 1 MUKPOCUCTEMHAsI TEXHUKa». TOMCKUN rocyl1apCTBEH-
HBI YHUBEPCUTET CUCTEM YIPABICHUSI U PaJUOAIEKTPOHUKH. - 2015. - 195 ¢ [DnekTpoHHBIH pecypc] -
Pexum JocTymna: http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Jigalsky/Proekt Lec.pdf, nara o6pamenus: 06.06.2018.

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. CopaBouHoe mocoOue mo KOHCTPYHPOBAHUIO MUKPOCXEM : CIIpaBouHOe u3nanue / 3. A. Mart-
coH, /[. M. KpbnkanoBckuii. - MuHCK : Beimmiimas mkomna, 1982. - 224 c. (nanuuue B Oubmmoreke TV -
CVYP - 51 3K3.)

2. TexHonorus v KOHCTPYKIIMH MUKPOCXEM, MUKPOIIPOLIECCOPOB U MUKPOCOOPOK : YUeOHUK AJist
By30B / JI. A. Konenos. - M. : Paguo u cBsi3b, 1989. - 400 c. (mammuue B 6ubmmoreke TYCVYP - 48 7k3.)

3. KOHCTpYKIIMM M TEXHOJOTHS MHUKpPOCXeM : YueOHoe mocobue aisi By3oB / J. A. MarcoH. -
Musck : Bermmitmas mkona, 1985. - 206 c. (Hanuuue B Oudauorexke TYCVYP - 48 5k3.)

12.3. YueOHO-MeTOAHYECKHE TOCOOUSHA

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. TIpoexTHpoBaHHE M KOHCTPYMPOBAHHE HUHTErPATIbHBIX MHUKPOCXEM : Y4eOHO-METOIUYECKOe
0coOue MO ayIUTOPHBIM MPAKTHUECKUM 3aHATUSM M CAMOCTOSITEIbHOW padoTe Ul CTYIEHTOB CIIELH-
ampHOCTH 210104 "MUKpO3IEKTPOHUKA M TBEpJOTEIbHas AeKTpoHuKa" / A. A. Xuramsckuii ; ®Dene-
paJIbHOE areHTCTBO 10 00pa30BaHMIO, TOMCKHM roCyIapCTBEHHbIH YHUBEPCUTET CHUCTEM YNPABICHUS U
paguosnexktponuku, Kadenpa duszudeckort snekrpoHuku. - Tomck : TYCVYP, 2007. - 40 c. (Hamuuue B
oubmoteke TYCYP - 51 3k3.)

2. Caxapos 10.B. [IpoektupoBaHue 3JeKTPOHHOW KOMIOHEHTHOW 0a3bl MUKPOAJICKTPOHUKH H
MHUKPOCUCTEMHOW TEXHUKHU : MeToquuecKue yKa3aHusl MO BBIMOJIHEHHIO JIAOOPATOPHBIX paboT AJs CTYy-
nentoB HarpaieHnit 11.03.04 «2Onektponuka u HaHodaeKkTpoHuka» 1 28.03.01 «HaHoTexHoMOrUg 1 MH-
kpocuctemnasi texuukay / T.W. Janununa, }0.B. Caxapos // ToMckuii rocynapCTBEHHBI YHUBEPCUTET
CHUCTEM YMPABJICHUA U PaTUOIIEKTPOHUKHU. - 2015 - 63 c. [DnexkrpoHHbIN pecypc] - Pexum goctyna:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Jigalsky/Proekt Lab.pdf,
nata oboparmenus: 06.06.2018.

3. XKwuranbckuii A.A. IIpoekTHpoBaHue MEKTPOHHONH KOMIIOHEHTHOW 0a3bl MUKPO3JIEKTPOHUKU
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¥ MUKPOCHCTEMHOM TEeXHUKHU: Y4eOHO-METOIUIECKOE TOCOOHE TI0 ayTUTOPHBIM MPAKTHUECKUM 3aHSATUSIM
U CaMOCTOSITeNIbHON paboTe miist cTynaeHToB HampasieHuil 11.03.04 «DnekTpoHuKa U HAaHODJIEKTPOHUKA»
28.03.01 «HaHOTEeXHOJOTUSI U MUKPOCUCTEMHAsI TEXHUKaY. - ToMck: ToMCKuil Tocy1apcTBEHHBIM YHUBEP-
CUTET CHUCTEM YIPABICHUS U PAAUOIEKTPOHUKH. - 2015. - 40 ¢ [DnekTpoHHbI pecypc] - Pexxum nocry-
na: http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Jigalsky/Proekt Pract.pdf, nara o6pamenus: 06.06.2018.

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

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSl U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccnonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI

1. DOnexrponHslil )xypHan "Hano- u MmukpocucremHas texuuka' http://www.microsystems.ru/
2. Hayunas snexTpoHHas 6ubnuorexka www.elibrary.ru

3. Hayuno-o6pa3oBarensubiii moptan TYCVYP - https://edu.tusur.ru/

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbto. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
YuebHas aymuTopus
yueOHasi ayuTOpus ISl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpHUs IS TIPO-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA
634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuua, a. 74, 222 ayn.
Omnucanue uMeronierocs 000pya0BaHuUs:
- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpemnoaBares.
[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1adopaToOpHbIX padoT
JlaGopaTopusi TEXHOJIOTUM UHTETPATIbHBIX CXEM
yueOHasi ayuTopus Ui IPOBEACHUS 3aHATHI 1aO0OpaToOpHOTO TUIIA
634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 116 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- YcraHoBKa BakyyMHOro HamnbiieHuss Y PM-3 (2 mr.);
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- YcranoBka BakyyMHoro HanbuieHus: Y BH-2M-1;
- YcranoBka BakyymMHOro HamnbuieHust BYII-5;

- Hacoc Bakyymusrii 2 HBP-5/1M;

- Bakyymmerp BUT-2;

- Uctounuk nutanus YUII-2 (2 wrt.);

- U3mepurens ummuranca E7-20;

- Uctoynuk nutanus HY 3003;

- Mukpockon MMYV-3;

- Mukpockon MI1-4;

- Muxkpockon MbC-9;

- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;
- PaGouee mecto npenogaBaress.

[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue I CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuabHO-TeXHHYECKOe o0ecriedyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIU/I0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0POBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIOIb30BAaHUEM CPEJICTB 00YyUEHHsI OOILEro U CIelHaaIbHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa [IPelyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCWJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4y yyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMBI ITpEnoaBaHus i 00YJaroLIXC s
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolecs: ¢ HapyllIeHHEM CilyXa, 00Opy/lI0BaHA KOMIIBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYILIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MIPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C OOYy4YaIOIIUMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO aNlapara HCIOJb-
3yIOTCS albTepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OpMAIIMK U IpYTHE TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
Jauu yueOHo#l nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl JIo/ied ¢ WHBa-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. Kakast u3 mojio’keK, MOXKeT OBITh MCITOJIb30BaHa ISl M3TOTOBIICHUU MHKPOCXEM TOBBIIIICHHOMN
MOIIHOCTH:
a) cUuTaI
0) cTekio
B) OepuiuIHeBasi KepaMuKa
T') IOJIUKOP

2. Kako#i U3 marepuanoB MOIXOMUT AJII MU3TOTOBJICHUS BBICOKOOMHOTO (6omee 200 kOm) TOHKO-
MJICHOYHOTO Pe3UCTOopa:

a) KepMeT

0) cruiaB

B) TaHTaJ

') XpoM

3. Kakoit u3 MarepranioB 00eCIeYUT XOPOIIYIO aATre3uI0 K MOIOKKE:
a) MeJb

0) HUXpoM

B) 30JI0TO

) cepebpo

4. Tlpu KakoM K3 METOJIOB CO3JIaHUS IUIEHOYHBIX AJIEMEHTOB MOXKET ObITh oOecrieueHa HauMEHb-
11as1 IIMPHUHA IUIEHOYHOTO PE3UCTOpa!

a) MaCOYHBIN

6) ¢poronurorpaduyeckuii

B) KOMOMHHMPOBAHHBIN MacOYHbIN U poTonuTOorpapuiecKuit

I') BJIEKTPOHHO-UOHHBIH

5. Kakoli U3 TUANEKTPUYECKIX MAaTepPHAIOB MOAXOMUT JJIsl U3TOTOBJICHHS KOHAEHCATOpa OOIbLION
eMKkocTu (6omnee 5 HD):

a) TMOKCUJT KPEMHHUS

0) 0OpOCHITUKATHOE CTEKIIO

B) IEHTAOKCHU/I TaHTajIa

I') MOHOOKHCH KPEMHUS

6. Kakoit U3 JUANIEKTPUYECKUX MaTepPHaIOB HE MOAXOOHUT Ui M3TOTOBJICHUS BBICOKOYACTOTHBIX
KOH/ICHCATOPOB:

a) MEHTAOKCH/ TaHTaJIa

0) 6opocHIMKaTHOE CTEKIIO0

B) IMOKCHUJ KPEMHUS

') MOHOOKHCH KPEMHHS

7. Kakoit u3 marepuanoB HE MPUMEHSIETCS JJIsi U3TOTOBJICHUS OOKIAI0K TOHKOIUICHOYHOTO KOH-
JIeHCcaTopa:

a) TaHTaJI

0) amoMUHUI

B) cepebpo

T') aJJIOMUHUH C TTOJICIIOEM BaHAIHS
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8. TOJ'IH_II/IHa AUBJICKTPUKA MPHU MU3TOTOBJICHUU TOHKOIUICHOYHOI'O KOHJACHCATOpa HOJIKHA OBITH B

Jrarna3oHe:
a) 0,01 — 0,1 Mmxm

6) 0,1 — 1 MmxMm
B) I — 10 Mkm
r) 10 — 70 Mxm

9. Kakas u3 KOHCTPYKIIUH TOHKOIUIEHOYHOT'O PE3UCTOPa UMEET HAMMEHBIITYI0 TOYHOCTh BOCIIPOU3 -
BCIACHUSA

a) mojocka I>b

0) cOCTaBHOM M3 MOJOCOK

B) MEaHJIp

r) monocka I<b

10. Kaxoit u3 (hakTopoB ornpenesieT TOKOBbIE XapaKTePUCTHKHU OUTONIIPHOTO TPAH3UCTOPA B TOIY-
MPOBOJHUKOBOI MUKPOCXEME:

a) IEpUMETP IMUTTEPA

0) oAb SMUTTEPA

B) TUTOIAIh Oa3bl

') mepuMeTp O6a3bl

11. Kakoii 3 (hakTOpOB OINpeessieT YaCTOTHBIE XapaKTEePUCTUKH OUIOISIPHOTO TPAH3UCTOPA B T10-
JIyIIPOBOJHUKOBON MUKPOCXEME:

a) IEpUMETP IMUTTEPA

0) TIomaab YMUTTEPA

B) TUTOMIAb Oa3bI

r') nepumeTp 6a3bl

12. Kakoii u3 MHTErpalbHBIX AUOJOB OyJIeT UMETh HanOOJbIlee HANIPSHKEHUE PO0Ost:
a) M3rOTOBJICHHBIN Ha TIepexojie 6a3a — SMUTTEP C KOJUIEKTOPOM

0) U3rOTOBIICHHBII Ha TIEpeXoie IMUTTEP — 0a3a ¢ KOIIEKTOPOM

B) U3TOTOBJICHHBIA Ha MEPEX0/ie KOJUIEKTOp — 0a3a ¢ SMUTTEPOM

I') U3TOTOBJICHHBIN Ha IIepexojie IMUTTEP — Oasza

13. Kakoif U3 UHTETrpalbHBIX PE3UCTOPOB OYJIET UMETh HAUMEHbINIEE COMPOTUBIICHUE MPH OJMHA-
KOBOM KO3 uireHTe GopMsl:

a) 1 y3nOHHBIN HA SMUTTEPHOM CJI0€

0) nmuddy3roHHBIN HA GA30BOM CIIOE

B) SIIUTAKCUATIBHBII

') MUHY-PE3UCTOP

14. HazHaueHnue CKpBITOrO CII0Sl B UHTETPAIbHOM TPAH3UCTOPE:
a) YMEHBIIIAET CONPOTUBIICHUE 0a3bl

0) yMEHBIIIAET COMPOTUBIICHUE KOJUIEKTOpa

B) YMEHBIIIAET EMKOCTh KOJUIEKTOPHOTO TIepexo/ia

') o0ecreynBacT BEPTUKATBHYIO H3O0JISIIHIO

15. TTpu kakoif peanu3ai HHTETPATBHOTO TN0/1a HEe 00pa3yeTcs Mapa3uTHBIN TPAH3UCTOP:
a) MPU U3TOTOBJICHUU Ha Tepexojie 6a3a — SIMUTTEP C KOJUIEKTOPOM

0) MpU U3TOTOBJICHUH Ha TIEPEX0e SMUTTEP — 0a3a ¢ KOJIJIEKTOPOM

B) MPY U3TOTOBJICHUH HA MIEPEXO0JIe KOJUIEKTOp — 0a3a ¢ IMUTTEPOM

T') PY U3TOTOBJICHUH Ha TIEPEX0JIe SIMUTTEp — Oasza

16. Kakoit 3 MEeTO/10B U30JISIITUM OTHOCUTCS K KOMOMHUPOBAaHHOMY:
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a) 6a3oBas u3onHpyromas 1updysus
0) muomHas

B) M30ILIaHap

T') IeKaJIb-METO/I

17. Kakue u3 mHTErpagbHbIX PE3UCTOPOB MOTYT OBITh PACTIONIOKEHBI B OJTHON M30JIMPOBAHHON 00-
JaCTH:

a) mudgdy3noHHBIC HA SMUTTEPHOM CJI0€

0) mupdy3nonHbIe HA 6a30BOM Cl10€

B) DIIUTAKCUAJILHBIE

T') IUHY-PE3UCTOPBI

18. IIpn KakoM yCI0BUM TPAH3UCTOPHI THUIIA N — P — N MOTYT pa3MEIIAThCs B OJHOM M30JIMPOBaH -
HOM 00nacTu:

a) €CITi OHU BKITFOYCHBI B CXEMY C OOIIMM KOJUIEKTOPOM

0) eclii OHU BKIIFOUEHBI B CXEMY C OOIIMM 3MHUTTEPOM

a) ecITi OHU BKITIOYCHBI B CXEMY C 00IIei 6a30ii

a) Ipu JTI000M BKITIOUCHUHT

19. TlepBast KOHTaKTHAs TIJIOMIAIKA TTOYITPOBOJHUKOBOM MUKPOCXEMBI TIOJDKHA OBITh pa3MEIeHa:
a) B BEpXHEM IIpaBOM YTy

0) B HIDKHEM JIEBOM YTITy

B) B HIDKHEM MIPABOMY YTy

T') B BEpXHEM JIEBOM YTITy

20. Kakas u3 obmacTeii HHTETpaabHOTO TPAH3UCTOPA MOXKET OBITH MCITOJIb30BaHA JIJIsi U3TOTOBJIC-
HUS U HY3MOHHOM MEePEMbIUKU:

a) DMHTTEpHAas

0) 6aszoBas

B) KOJUICKTOpHAs

T) m100as U3 BBIIIETICPEUUCICHHBIX

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. ook ruOpunnbix MukpocxeMm. Haznauenue. TpeboBanusi Kk Marepuainy nojyuioxek. Mare-
pHaJIbl OAJIOKEK.

2. Martepuaibl MJIEHOK TOHKOIIJIEHOYHBIX THOPUAHBIX MUKPOCXEM.

3. Kongurypaium TOHKOIUIEHOYHBIX PE3UCTOPOB.

4. PacdeT KOHCTPYKIIMH TOHKOIUIEHOYHOTO pe3rctopa umeroniero 1<Kd<10.

5. PacyeT KOHCTPYKIIMM TOHKOIUIEHOYHOTO pe3uctopa umeromero Kgp<l1.

6. PacueT KOHCTPYKIIMK TOHKOIIJIEHOYHOTO pe3ucTopa umetromero Kgp>10.

7. KOHCTpYKIIMM TOHKOIUIEHOYHBIX PE3UCTOPOB C MIOATOHKOW COMPOTHUBIICHUS.

8. KoHCTpyKIMH TJIEHOYHBIX KOHAEHCAaTopoB. OrpaHUuYeHUs NpHU MPOCKTUPOBAHUM IJIEHOYHBIX
KOHJICHCATOPOB.

9. PacyeT muieHOYHOTO KOHAEHcaTopa. Jluana3oH eMKOCTEN.

10. KoHCTpyK1IMM OATOHAEMBIX TOHKOIUIEHOUHBIX KOHAEHCATOPOB.

11. Matepuanbl TOHKOIJIEHOYHBIX KOHJIEHCATOPOB. TpeboBaHusl K MaTepuaiaM TOHKOIUIEHOYHBIX
KOHJICHCATOPOB.

12. KoHCTpyKIIMH IJIEHOYHBIX HHYKTUBHOCTEN. /{nana3oH HHIYKTUBHOCTEN.

13. KoHCTpyKIIMM TOHKOIIJIEHOYHBIX pacnpeneneHHbix RC-cTpykTyp.

14. KoHCTpyKIIMM KOMIIOHEHTOB T'HOPUHBIX MUKPOCXEM.

15. OcHOBHBIE 3Tarbl IPOSKTUPOBAHUS TOMOJIOIUU THOPUAHBIX MUKPOCXEM.

16. OcHOBHBIE ATambl TEIUIOBOTO pacdera TMOPUAHBIX MHKPOCXEM. 30HbI TEIJIOBOIO BIIUSHUS.
Pacuder 30H TENI0BOrO BIMSHHUA.

17. OcHOBHBIE TEXHOJOTUYECKUE ONEPALIUN U3TOTOBJICHHSI TOJICTOINIEHOYHBIX THOPUIHBIX MUKPO-
CXEM.
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18. TTomnoxku momynpoBogHUKOBEIX UMC. CucreMa yCIIOBHBIX 0003HAYCHHIA.

19. IusneKkTpuueckue MoaIoKKH moaynpoBogHUKOBEIX UMC. OcHoBHbIE TpeOOBaHUS, MPEIbSB-
JsieMble K MaTepuaity no/uiokek. MaTepuansl 75 TIOUT0MKEK.

20. Busl 31€eMEHTOB, peaqu3yeMbIX B MOTYIPOBOJHUKOBOM TEXHOJIIOTUHU U CIIOCOOBI X CO3/1aHUSL.

21. MnTerpanbHbie TpaH3uCcTOphI n-p-n. KoHCTpyKIMsI, sTarsl co3nanus n1udQy3noHHBIX o0macTei
TpaH3UCTOPa, TPEOOBAHUS K UX KOHIIEHTPALIMHU U pa3MepaM o0acTei.

22. nTerpalibHbIe TPAH3UCTOPHI p-n-p. KOHCTpYKIIMU p-n-p TPAH3UCTOPOB.

23. MHOTOAMHTTEpHBIE TpaH3UCTOPHI N-p-n. KoHcTpykiuu, HazHaueHue. OCHOBHBIE MPOOIEMBI
IIPU KOHCTPYUPOBAHUU U CIIOCOOBI UX YCTPAHEHUSI.

24. MHOTOKOJIJIEKTOpHBIE TPAaH3UCTOPBI N-p-n. KoHCcTpykinu, Ha3HadeHue, OCHOBHBIE MPOOIEMBI
IIPU KOHCTPYUPOBAHUU U CIIOCOOBI UX YCTPAHEHUSI.

25. nTerpanpHas nH>XeKIMOHHAas jjoruka M2J1 ¢ ropu3oHTanbHbIM HHXEKTOpoM. KoHCcTpyKIus.

26. UnTerpanbHas MHKEKIMOHHAs jjoruka M2JI ¢ BepTukanbHbIM HHXEKTOpOM. KoHCTpyKIus.

27. UmxexkunonHo-nosnesas joruka UII. Konctpykius.

28. UnTerpanbubie nuoapl. KoHcTpykinu, mapameTpsl. [IpoGieMbl pu co3MaHUN MHTETPATbHBIX
JIMOZIOB M CIIOCOOBI MX PEIICHUS.

29. Inoaer loTku. MaTtepuaibl, HCMIOJIb3yeMble TTPU M3rOTOBICHUU aruoAoB [loTTku. TexHnonoru-
YeCKHE TPYIAHOCTH MpH co31aHuu J1oa0B ILIoTTKH 1 ciocoOBl UX pereHus.

30. Tpanzuctopsl ¢ auogamu [lotku. KoHCTpyKIny, Ha3HAYEHUE.

31. MurerpanbHble pe3sucTopsl. KoHCTpyKINHU, TapaMeTpsI.

32. NnTerpanbHbie KOHIEHCATOPBbl. KOHCTPYKIIMHU, TapaMeTphl.

33. Metoapl U30JIALMH JIEMEHTOB TTonynpoBogHukoBor UMC. JluonHas uzomnsuus.

34. Meronpl M30IALMM 3IEMEHTOB monynpoBogHukoBoii MIMC. KomnexkropHas wu3onupyromas
nuddyzus.

35. Merozp! n3oysAUM 3eMeHToB noiaynpoBogaukoBoii UMC. bazoBas msonupyromas nuddy-
3H5.

36. MeTonpl M30JIALMU 3JIEMEHTOB mnoiynpoBogHukoBor UMC. Mertox camousomnsuuu n-o0na-
CTBIO.

37. Metoap! U30JSIUM IEMEHTOB noaynpoBoaHukoBol UMC. M3onsamus TOHKOM IJIEHKOW H-
JIIEKTPHKA.

38. Meronpl M30IAIMM 3IEMEHTOB monaynpoBogHukoBoit MIMC. KomnexkropHas wu3onupyromas
nuddyzust.

39. MeToap! n30LKHN 3JIEMEHTOB NoynpoBogHukoBoit UMC. Jlekanb-MeTon.

40. MeTobl M30JISAIIAN IIEMEHTOB MOTYNpoBoHUKOBOM MMC. MeTos 6amouHbIX BRIBOIOB.

41. MeTozbl U30JISIIUH 3JIeMEHTOB nonynpoBoanukoBoit UMC. Meton kpemHuii Ha candupe.

42. MeToapl U30JISIMU 3JIEMEHTOB norynpoBoaHukoBoii UMC. M3omnnanap.

43. Metonpl U30isIMK 31eMEHTOB nonynpoBoaHukoor UMC. Tloaunnanap.

44. MeToapl U30JISIUN ATIEMEHTOB nosynpoBoaHrkoBot UMC. Dnumianap

45. Pazpabotka tononoruu nonynpooanukoBoir UMC. TlpaBuiia mpoeKTUPOBAaHUS U30JIMPOBAH-
HBIX 00JacTei.

46. Pazpabotka Tomosnoruu nomynpoBoaHukoBoit UMC. IlpaBuna pasmenieHus >JI€MEHTOB Ha
KpHUCTAaJLIE.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

Tema koHTpOBbHOM paboTel Ne 1 Pacuet ToHKorIeHOUHOTO pesucropa (Paznensr 2 paboueii npo-
rpaMMbl). BapuaHTbl KOHTPOJIBHON paOOTHI MPUBEAEHBI B yUEOHO-METOANYECKOM ITocoOuH (II. 2).

VY4ebHO-MeToaruecKkoe nocodue conepar BapuaHThl 3aJaHUN 711 KOHTPOJIbHBIX pabOT U UHIM -
BUIYQJIBHBIX 3aaHuil (11.2. Tabnmma 2.1.). i caMoCTOATeTbHOTO N3YYEHHUSI PEKOMEHIYETCSI CIIHCOK JIH -
TepaTypbl U IPUBOJATCS CIIPABOYHBIE MATEpUAIIBI.

Tema koHTpONBHOM paboTel Ne 2 Pacder TOoHKOIUIEHOUHOTO KOHJeHcartopa (Pasmenst 2 pabodeit
nporpaMmsl). BapuaHTbl KOHTPOJIBLHOM pabOTHI IPUBEIEHB! B Y4€OHO-METOIMYECKOM ocoOuu (II. 2).

Y4eOHO-MeToIIueckoe ocoOue conepKar BapUaHThl 3aJaHUN 11 KOHTPOJIBHBIX paOdOT W MHIIM -
BUAYaJIbHBIX 3afaHui (1.2. Tabnuua 2.2.). {1 caMOCTOATENbHOTO N3yYeHHs PEKOMEH TyeTCsl CIICOK JIH -
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TepaTyphl U MIPUBOISTCS CIIPAaBOYHBIC MAaTEPUAIIEI.

Tema xkoHTpOIBHOM paboTel Ne 3 TeruoBoit pacuet (Pazmensr 3 pabodeil mporpammser). BapuaHThs
KOHTPOJILHOW PabOThI IPUBEACHBI B y4eOHO-METOANYECKOM ITocoouu (11. 2).

VY4eOHo-MeToIMUecKoe ocobue colepKaT BapuaHThl 3aaHUN 111 KOHTPOJIbHBIX paObOT U WHAM -
BUyalbHBIX 3aMaHuil (11.2. Tabmuna 2.3.). [ist caMoCTOsSTeNsHOTO H3yYeHHS] PEKOMEHIYEeTCS CIIFCOK JIU -
TepaTypbl U MPUBOISTCS CIIPAaBOYHbIE MaTEPUAIIBI.

TeMbl KOHTPOJIbHOH paboThl Ne 4 Pacdet OUITONSIPHOTO TPAH3UCTOPA.

BapuaHTBI KOHTPOJIBHON pabOThI MPUBENIEHBI B y4€OHO-METOAMYECKOM TTocobuu (11. 3).

VY4eOHO-MeToauecKoe IMOco0ue CoAepKaT BapUaHThI 3alaHUi U1 KOHTPOJIBHBIX paboT (1m.3. Ta-
omuma 3.1.). st caMoCTOsATENbHOTO U3yYeHUSI PEKOMEHAYETCSI CITUCOK JIMTEpaTyphbl U MPUBOJISATCS CIIpa-
BOYHBIC MaTepUaIbl.

14.1.4. Tembl 1a00paTOpHBIX padoT
OC&)K)IGHI/IG PE3UCTUBHBIX U TPOBOAAIINX IJICHOK.
N3ydeHne norpeHoCTH U3rOTOBJIEHUS! TOHKOIIJIEHOYHBIX PE3UCTOPOB
HzroroBnenne u HCCIICAOBAHUEC TOHKOIINICHOYHBIX KOHICHCATOPOB
TexHonorus nonyueHust IUPQPy3MOHHBIX p-N HEPEX0I0B

14.1.5. MeTonnyeckune peKoMeH AU
KoHcniekTupoBaHue CTylIeHTaMu JIEKLIMOHHOTO Marepuana o0s3aTenbHo. O0s3aTeNbHbIM yCIOBHE
JIOITyCKa K DK3aMEHY SIBJISIETCS BBITIOJIHEHHE M 3aIIUTa BCEX JIA00OPATOPHBIX paboT, a TaK)Ke KOHTPOIBHBIX
pabot

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJIsl JIHI C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HUHBAJIN10B
Jis i ¢ orpaHMYEHHBIMUA BO3MOYKHOCTSIMM 3/I0POBbSI M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOTHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropuu Bubl 1ONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOMIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyiiecTBeHHO yCTHAs TPOBEPKa

3pEeHHUs OIIPOC 110 TEPMUHAM (MHAMBHYaTbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMyllecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE Pa0OTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpannyenusiMu 110 | TecTsl, NMCbMEHHbBIE CAMOCTOSITENIbHbIE [IpenmyiecTBEHHO IPOBEPKa
00IIeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMH UCXOJIS U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLIErocst Ha MOMEHT IIPOBEPKU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
JUis 1Ml ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS M MHBAJIUIOB IPEAyCMAaTPUBAETCS J10-
cTymnHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:
- B IleyaTHoM (opme;
- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;
- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;
- METOJIOM YTEHHS aCCUCTEHTOM 3aJIaHus BCIIYX;
- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpIOTIEPEBOA.
Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
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MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaIycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

— Npe/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHMBaHuUST pe3yabTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 10 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne HHGopMaun B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUSATHS HH(POPMALINH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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