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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Ilenpto mperomaBaHusl AWCIUIUIMHBI SBISACTCS M3ydeHUE CTyAeHTaMu (usndeckux 3)(exToB u
MIPOLIECCOB, JISKANIUX B OCHOBE MPUHITUTIOB JISHCTBUS TOTYITPOBOIHUKOBBIX MPHUOOPOB.

1.2. 3agaum IUCHUIIITHHBI
— B pesynprare u3ydyeHUs NUCHMIUIMHBI Y CTYAEHTOB JOJDKHBI C(OPMHUPOBATHCS 3HAHUS,
YMEHUST W HaBBIKW, IO3BOJISIIONIME TMPOBOIUTH CAMOCTOSITCIIBHBIA aHauu3 (u3ndeckux 3PEHEeKToB U
MIPOLIECCOB, OMPEACISIONINX MPHUHIUITBI JEHCTBUS OCHOBHBIX IMOJYIPOBOAHUKOBEIX MPUOOPOB, Kak
M3y4aeMbIX B HACTOSIICH TUCIUILIMHE, TAaK U HaXOISIIMXCS 32 €€ paMKaMH.

2. Mecto aucunnimabl B ctpykrype OITIOIIT
Hucturnnuna «®dusndeckre ocHOBBl MUkpoiekTpoHukn» (b1.B.J[B.4.2) otHocuTcs k Onoky 1
(BapuaTHBHas 4acTh).
[IpenuiecTByOUMME TUCHUIUIMHAMU, (OPMUPYIOIMMH HavyadbHbIe 3HAHUS, SABISIOTCSA: DU3MKa.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS IMCHUILIHHBI

[Tponecc n3yyeHust UCUUIUIMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CISTYIOIIUX KOMIETECHIIUI:

— IIK-7 roToBHOCTBIO K M3YYEHHUIO HAay4YHO-TEXHHYECKOM HH(OpPMalLMU, OTEUYECTBEHHOTO M
3apy0eKHOTO OIbITa [0 TEMAaTUKE MPOEKTa;

— IIK-9 ymeHueM npoBOOUTH pACUYEThl IO MPOEKTY CETEeH, COOpYXEHUH U CpEeACTB
MH(POKOMMYHHUKAIIUI B COOTBETCTBUM C TEXHUYECKUM 33JaHMEM C HCIOJIb30BAHUEM KaK CTaHIapTHBIX
METOJIOB, IIPUEMOB U CPEACTB ABTOMAaTU3allUH MPOEKTUPOBAHUSA, TaK M CAMOCTOSATEIBHO CO3/1aBAEMBbIX
OPUTMHAJIBHBIX IIPOrpamMM;

B pe3ynbrare nzyueHust TUCHMITIIMHBI 00y4YarOIUIACs TOJKEH:

— 3HaTh (Qusuueckue SBICHUS W S(PQPEKTH, ONPEACNAIONINE MPUHIUN JIEHCTBUS OCHOBHBIX
MOJIYIIPOBOAHUKOBBIX MPHOOPOB; 30HHBIE TUarpaMMbl COOCTBEHHBIX U MPUMECHBIX MOJIYIPOBOAHUKOB, P-
n- Iepexoja, KOHTAKTa METaUl- MOJYNPOBOAHMK M IPOCTEHIIEro reTeponepexona; (u3nuecKue
IIPOLIECChl, NPOUCXOJAINME Ha TIpaHULE pa3fella pas3iIMyHbIX Cpell; MareMaTH4YecKyl0 MOZEIb
UJCIN3UPOBAHHOIO pP-n- Inepexoaa M BiausHUEe Ha BAX mmpuHbl 3anpeméHHON 30HBI (Marepuana),
TeMmIreparypbl M KOHLEHTpaluu Hpumeceil; Gu3nyeckuil CMbICI OCHOBHBIX IApaMETPOB U OCHOBHbBIE
XapAKTEPUCTUKU D3JIEKTPUYECKUX KOHTAKTOB PA3JIMYHOIO BHMJA B TOJYNPOBOIHHUKOBOM 3JIEKTPOHUKE;
¢u3nyeckre Npouecchl B CTPYKTypax C B3aUMOACWCTBYIOUIMMU p-N- TEPEXOAaMU U B CTPYKTYpax
METaJUI-IAAJIEKT PUK-TIOITYIIPOBOAHUK; B3aUMOCBS3b MEXIY ¢buznyeckon peanuzanuein
IIOJIYTIPOBOAHMKOBBIX CTPYKTYp M MX MOJEJSAMH, DIEKTPUUYECKUMH XapaKTEPUCTUKAMU U I1apaMETPaMu;
BIMSIHUE TeMIepaTypbl Ha (PU3MYECKHE NPOLECChl B CTPYKTypaX M HUX XapaKTEpUCTHUKU; OCHOBHbBIE
TEXHOJIOTHUECKHE MPOLIECChl B MUKPOUIEKTPOHUKE; 00JaCTH MPUMEHEHUST MUKPOAJIEKTPOHHBIX IPUOOPOB
Y JJaTYMKOB B HAyKE U TEXHUKE.

— yMeTb HaxOIuTb 3HAYEHUs OJIEKTPO(PU3NYECKUX MapaMeTpoB  IMOTYINPOBOJHUKOBBIX
MarepuasoB (KpeMHHUs, TepMaHUs, apCeHu1a TaJljius) B y4eOHOH U CIIpaBOYHOM JMTEpaType Ui OLEHKU
UX BIUSHUS Ha MapaMeTpbl CTPYKTYp; H300pakaTb CTPYKTYpbl C pa3IWYHBIMH KOHTaKTHBIMU
nepexoaMu; OOBACHATh NPUHIMI JACHCTBUS U COCTABIATH MIEKTPUYECKHE U MareMaTu4ecKHe MOAEIH
paccMaTpuBaeMbIX CTPYKTYp; OOBSCHATh CBSI3b (PU3MYECKUX TapaMeTpoB CO CTaTMYECKUMU
XapaKTEPUCTUKAMHU U NapaMeTpaMu U3y4aeMbIX CTPYKTYp; 3KCIIEPUMEHTAIBHO ONPENENIATh CTaTUYECKUE
XapaKTEPUCTUKHU U apAMETPhI PA3JIMYHBIX CTPYKTYP.

— BJAJeTh HaBbIKAMH H300paXE€HHUS TIOJYIPOBOJHUKOBBIX CTPYKTYP C HCIOJIb30BAHUEM
30HHBIX DJHEPreTMYECKHX JuarpaMM; HaBBIKAMU COCTaBIECHMS JKBHUBAJIEHTHBIX CXE€M H3Yy4aeMbIX
CTPYKTYp; HaBbIKAMH pabOThl C THUIIOBBIMU CPEICTBAMU H3MEPEHHM C ILEIbI0 KOMILIEKCHOW OIEHKU
OCHOBHBIX ITaApaMETPOB U CTATUYECKUX XaPAKTEPUCTUK U3y4aEeMbIX CTPYKTYP.

4. O0beM JMCUMILIMHBI M BUbI Y4eOHOU padoThI
OO6mass TpyAOEMKOCTh JHUCHUUIUIMHBI cocTaBisieT 3.0 3aueTHBIX €IWHUIBI U TpeACTaBiIeHa B
tabmuue 4.1.
Tabnuna 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
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3 cemectp
AynutopHbI€ 3aHATHS (BCETO) 60 60
Jleknuun 24 24
[IpakTnueckue 3aHATHS 18 18
JlaGopatopHbie pabOTHI 18 18
CamocrosiTenbHas paboTa (Bcero) 48 48
Odopmiterre oT4eTOB 110 J1abopaToOpHBIM paboTam 12 12
[Toaroroska k 1aboparopHbIM paboTam 8 8
[IpopaboTKa JIEKITMOHHOTO MaTepuasa 12 12
IToaroToBKa K MpakKTUYECKUM 3aHSATUSIM, CEMUHApaM 16 16
Bcero (6e3 sx3amena) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3auetHbie Equnuiibt 3.0 3.0
5. Conep:xanue I CUMILIMHBI
5.1. Pa3gesbl AMCUMILVIMHBI M BUAbI 3aHATHI
Paznensl AMCUMIITUHBL U BUABI 3aHATUHN MpUBEACHBI B Tabmuie 5.1.
Tabnuua 5.1 — Paznenbl IUCHUIUIMHBI U BUJIbI 3aHITHH
Haspanus pa3enoB AUCHUIIIAHEL R dr2 8886 S8 ne8r2=3¢s=
3 cemectp

1 Beenenue B Gu3UKy MOTYIPOBOIHUKOB 1 0 0 1 2 TIK-7, IIK-9
2 Kuneruka HocuTelel 3apsiioB B 1 2 0 3 6 [K-7, TIK-9
HOJTyIIPOBOIHUKAX U TOKU

3 duznyeckue Npoiecchl NPU KOHTAKTE 4 4 4 9 21  IIK-7, TIK-9
Pa3HOPOJIHBIX MarepuasioB (p-n- NEPexo,

KOHTaKT METaJI-TIOTYIPOBOIHUK,

reTepornepexon).

4 ®dusnyeckue Npoueccs B CTPYKTYpE € 4 4 4 9 21  1IK-7,IIK-9
JByMsI B3aMO/IEHCTBYIOIIIUMHU

NIEPEX0/IaMHU U €€ CTaTUYECKUE

XapaKTEPUCTHUKH.

5 dusnyeckue npoLeccsl B CTPyKType 6 4 4 10 24 1IK-7, IIK-9
MeTaJI-IUAIEKTPUK-TIOTYTIPOBOAHUK U

€€ CTaTUYECKUE XapaKTEPUCTUKHU

6 Otnuyne peanbHbIX JIEKTPOHHO- 3 0 0 1 4 [TK-7, TIK-9
JBIPOYHBIX MEPEXO/I0B OT

UJean3upPOBAHHbIX.

7 OU3NYECKUE OCHOBBI YIIPABICHUS 2 0 0 1 3 [IK-7, TIK-9
TOKOM KaHaJla C TIOMOIIbIO

YIPaBIISAIOUIETO ITEpeEXoaa

8 @OTO’NEKTPUUECKUE SBICHUS B 2 2 4 7 15 1IK-7, IIK-9
MOJTYTIPOBOIHUKAX.

9 I'anbBaHOMAarHUTHbIE, TEPMOMArHUTHbBIE 1 2 2 7 12 | IIK-7, IIK-9
U TEPMODJIEKTPUUECKUE SBJICHUS B

MOJIYIIPOBOIHUKAX.
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roro 3a cemectp 24 18 18 48 108

\ Wtoro 24 18 18 48 108

5.2. Conep:xkanue pa3ae/ioB IMCHUIJIMHBI (110 JEKIUSIM)
Coneprxkanue pa3zenoB JUCHUILIAH (TI0 JIEKIUSAM) IPUBEACHO B Tabnuie 5.2.
Tabnuna 5.2 — Cogeprxkanue pa3aenoB TUCUUILIUH (TIO JIEKIHSIM)

(0]¢
MK
oC
M
bIC
KO

HazBanns pa3aciion CO,I[ep)KaHI/IC pasaciioB JUCHUITIIUHEI 110 JICKIUAM

3 cemecTp

1 Beenenue B pusuky 3oHHas Mojelb TBepbIX Tell. Kinaccudukarms 1 T1IK-7, TIK-

MOJIYTIPOBOTHHKOB TBEPABIX TN (METAJIBI, TOJYIPOBOIHHUKH, 9
IuaNekTpukn). Kpucramiueckas peiierka
OJIyIpOBOAHUKOB. COOCTBEHHBIN MOTYITPOBOIHUK.
DHepreTudeckas (30HHAs) TUarpaMMa COOCTBEHHOTO
MOJIYIIPOBOIHHMKA. DJIEKTPOHBI U AbIpKU. [IpuMecHbIe
MOJIYIIPOBOAHUKHU. JIOHOPBHI U aKLIENTOPBI.
[IpoBoguMOCTH N- U p-TUIA. 30HHBIC TUA-TPAMMBI,
YPOBHH JIOHOPOB U akienTopoB. KoMreHcupoBaHHbIE
MOJTYTIPOBOAHUKH.

Hroro 1

2 Kuneruka Hocuteneid  Marepuanbl MOJIyNPOBOJHUKOBOM U 3JIEKTPOHHOU 1 I1K-7, T1K-

3aps/I0B B TEXHUKHU U UX AIEKTPOPU3NIECCKIE CBOKUCTBA. 9

HOJIYIPOBOAHUKAX U TOKU CTPYKTYypa MOIYHPOBOAHUKOB U TUIIbI
IIPOBOJIMMOCTH. DHEPreTUYECKUEe 30HbI TBEPIOTO
Tesia. 30HHAs CTPYKTYypa MoJIyNpoBOJHUKOB. [loHsTHE
JIOHOPOB M aK-LIeNTOpoB. BiusiHue npumeceit Ha
¢duznyeckre CBOMCTBA MOTY-POBOAHHUKOB.
BoIpoxieHHbIE U HEBBIPOKICHHBIE TOTYITPOBOJI-
Hukd. Konuentpauus Hocureneit. PekomOunanus
Hocuteneil. [loBepxHocTHas U 00BEMHAS
pekoMOMHaIMKU. 3aKOHBI IBUKEHUS HOCUTEINEH 3apsaa
B IIOJTyTIPOBOAHMKAX. YpaBHEHUS TUPPY3HUH.
bunonspuas nudpdysus. Mononosspras tuddysus

Hroro

3 ®uznueckue npoueccel  Kiaccudukanus nepexonon. CTpykTypa p-n 4 [IK-7, IIK-
IIPU KOHTAKTe nepexona. [lonarue HeliTpanbHOCTH NIEpEXoa. 9
Pa3HOPOIHBIX AHanu3 nepexosia B paBHOBECHOM COCTOSIHUU.
Marepuaios (p-n- AHanu3 nepexozia B HEPaBHOBECHOM COCTOSIHUU.
nepexosl, KOHTAKT Cratnueckue BOJIbT-aMIIePHbIE XapaKTEPUCTUKU
METaJUI-IOAYIPOBOAHUK, HUAeanbHOro nauoza. Ilonstiue odbparHoro Toka 1uoaa.
reTeporepexon). XapakTeprucTUYeCKUe CO-IIPOTUBICHUS JUOAA.
Cratndeckue BOJIbT-aMIIEPHBIE XapaKTEPUCTUKU
peasIbHbIX TU0J0B. Moaymnslus conpoTUBIEHUS 0a3bl.
[Iepexonnble XapakTepucTUKU AuoAa. bapsepHas
EéMKoCTh (EMKOCTB TIepexoza) nuona. Auddy3snonnas
éMKoCTh nepexoaa. OQHOCTOPOHHUE P-N NEPEXOBI.
KoHTakThl MeTaI-TOITynIpOBOAHUK. OMHUYECKHE
KOHTAKThI. BBITPAMIIAIOIINE KOHTAKTHI.

Hrtoro

4 ®duznyeckue nporecchl duznyeckre MPUHLIUIBI padOThl OUTOIAPHBIX 4 IK-7, TIK-
B CTPYKTYpE C IByMs TPaH3UCTOPOB. DKBUBAJIEHTHBIE CXEMbI OUTIOJIIPHBIX 9
B3aUMOJICUCTBYIOIIMMU  TpaH3ucTopos. @opmynsl Mosa-26epca.
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nepexonaMu u eé Wneanu3upoBaHHbIE CTATUYECKUE U TUHAMUYECKUE
CTaTU4ECKUE napamMeTpbl OUIOJIIPHBIX TPAH3UCTOPOB. CXEMBbI
XapaKTePUCTHUKH. BKJIIOYEHHSI. 3aBUCUMOCTD MapaMeTPOB OUTONIAPHBIX

TPAH3UCTOPOB OT TEMIIEPATYPbI U PEKHUMA.

CocraBHble OUTIONISIPHBIE TPAH3UCTOPHI

Hroro 4
5 ®usznueckue npoueccel  M/II-TpaH3uCTOPBI C U30JIMPOBAHHBIM 3aTBOPOM, 6 I1K-7, TIK-
B CTPYKTYpE METalI- BCTPOEHHBIM U UHIYLIUPOBAHHBIM KaHAJIaMHU. 9
TUDIIEKTPUK- [Tpunumn paboTsl, OCHOBHBIE MTAPAMETPHL.
IIOJIyTIPOBO/IHUK U €€ Crarndeckue BOJIbT-aMIIEPHbIE XapaKTEPUCTUKHU IS
CTaTU4YecKue Ka)X/I0r0 THIIA MOJIEBBIX TPAH3UCTOPOB.
XapaKTEPUCTUKU OKBUBAJIEHTHBIE CXEMBI 0JIEBBIX TPAH3UCTOPOB.

Hroro 6
6 OTiinuKe peabHbIX OCOOCHHOCTH CTPYKTYp OMIIOJIIPHBIX TPAH3UCTOPOB. 3 I1K-7, TIK-
AJIEKTPOHHO-/IBIPOYHBIX  MeTobl N30JIALNN OTAEIBHBIX JIEMEHTOB 9
MEPEXO/I0B OT MHTETpalbHbIX cxeM. HazHaueHue cKpbITOro
UJean3upOBAHHbIX. AMUTAKCHAIBHOTO c0s. OOpazoBaHUE Mapa3UTHBIX

TPAH3UCTOPOB MPH U3OJISAIUH P-N MIEPEXOAAMHU.

KomOuHMpOBaHHAS N30SI TPAH3HUCTOPOB.

MHOToSMUTTEpHBIE TPAH3UCTOPHI. TPaH3UCTOPHI C

quosoM IloTTku. InogHOE BKIHOUEHHE

TpaH3ucTOpoB. Mozenb UHTETPAIbHOTO OUTIOSIPHOTO

TpaH3ucTOpa

Hroro
7 ®usnyeckue OCHOBBL  [loseBble TpaH3UCTOPBI C YIIPABISAIOIIKAM p-N 2 IIK-7, IIK-
yIpaBICHUS TOKOM nepexonom. [Ipuniun paboTsl, OCHOBHBIE 9
KaHaja ¢ IOMOIIbIO napamerpsl. CTaTUuECKHE BOJIBT-aMIIEpHBIE
YIPaBJISIOUIETO MePexXofa XapaKTePUCTUKHU AJIs KaXKI0TO THUIIA OJEBIX

TPaH3UCTOPOB. DKBUBAJIEHTHHIE CXEMBbI MOJIEBBIX

TpaH3UuCTOPOB. OCHOBHBIE TEXHOJIOTUYECKUE

IPOLECCHl B MUKPORJIEKTPOHUKE.

Hroro
8 DOoTOINEKTPUIECKUE OnToseKTpOHHBIE MPUOOPHI: CBETOM3ITYUAOIIHNE 2 IIK-7, 11K-
SBJICHUS B TUOJIbI, (POTOTMOIBI, OTITOTIAPHI TUOIHBIE, 9
MOJTyTIPOBOIHUKAX. TPaH3UCTOPHBIE, TUPUCTOPHBIE. [IpuHIIUI PabOTHI,

OCHOBHBIE MapaMeTpbl. CTaTUYECKUE BOJIBT-

aMIIepHBIE XapaKTEPUCTUKU

Hroro 2
9 l'anbBaHOMarHuTHele,  DPdext Xomra. MarHuTope3ncTUBHBIN (P PHEKT. 1 IK-7, TIK-
TEPMOMAarHUTHBIC U Dddexr 3eedeka. Iddext [ensrhe. Dpdext 9
TEPMODJIEKTPUYECKUE TomcoHa.
SIBIICHUSI B Vitoro 1
MOJIYIIPOBOIHHUKAX.
Hroro 3a cemecTp 24

5.3. Pa3nesibl AMCHMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3U ¢ 00eCeYUBAIOIMMU (NPeabIy IHMH)
U ofecneynBaeMbIMU (NOCJAeAYIONMMHU) JUCHUIIIMHAMUA
Paznenbl qTUCHUIUIMHBL M MEXIUCUUIUIMHAPHBIE CBS3U C 00€CTIEUMBAIOIIMMHU (TPEABIAYIIUMH) U
obecrneurnBaeMbIMH (TTOCIIEAYIONIMMHI ) TUCIUTUTMHAMY TIPEICTaBICHbI B Tabmuiie 5.3.
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Tabnuma 5.3 — Pa3nensl IUCHUIIIMHBI U MEKIUCIUIUIMHAPHBIC CBSI3U

Ne paznenoB qaHHOW MUCHIMIUIMHEL, IJIs1 KOTOPBIX HEOOXOIUMO U3yUCHHE
00€CITeunBaIOINX U 00ECTIEUNBAEMBIX TUCITUILINH

1 2 3 4 5 6 7 8 9

[IpenmectByronme QUCHUIUIMHBI

HanmeHoBanne qUCIIAIIINH

1 dusnka - - - + + - + -

5.4. CooTrBeTcTBHE KOMIIETEHIIM, (OPMUPYEMBIX P U3YyYEeHUM TUCHHUILUIMHBI, U BUA0OB 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPH H3YyYECHUH AUCLUMILIMHBI, W BHJIOB 3aHITHUN
NpeACTaBIeHO B Tabmuie 5.4.
Tabnuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHPYEMBIX MPU HM3YyYECHUW IHUCUUILIMHBI, U BHJIOB
3aHSATUN

g E Busl 3aHsSTHI
=2 T K DopMbI KOHTPOJIS
S o &} . < ) . fao] ) . .
< & = F a8 H©Y ao O = awv
I1K-7 + + + + Otyet mo naboparopHoi
pabore, Onpoc Ha 3aHATHUAX,
3auer, Tect
[1K-9 + + + + Otuet no mabopaTopHOit
pabote, Onpoc Ha 3aHATHUSAX,
3aueT, Tect

6. UaTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3aNUH 00y4YeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHble padoThI

HaumenoBanue naboparopHsix paboT npuBeaeHo B Tadbmauue 7.1.
Tabmuna 7.1 — HammeHoBaHue 1ab0paTOPHBIX paboT

f 0]
Ha3zBanus pa3zienos HaunmenoBanue 1a00paTOpHBIX pabOT 8E8.= % e
3 cemectp

3 ®uznueckue npoueccel | McecnenoBanus BOIbT-aMIEPHBIX XapaKTEPUCTUK 4 IK-7, TIK-
IIPU KOHTAKTe MOJTYTIPOBOJAHUKOBBIX JHO/I0B 9
pPa3HOPOIHBIX Vroro 4
marepuayos (p-n-
NEPEXoJl, KOHTAKT
METaJJI-IOIYIPOBOIHUK,
reTeponepexon).
4 ®dusnueckue npouecchl  VccnenoBaHus BOJbT-aMIIEPHBIX XapaKTEPUCTUK 4 [IK-7, IIK-
B CTPYKTYpE C ABYMs OUIIONIIPHBIX TPAH3UCTOPOB 9
B3AMMOZICHCTBYIOWIMH 10 4
IepexoiaMu U €€
CTaTU4YecKue
XapaKTEPUCTHUKH.
5 ®usndeckue npoueccel  MccienoBaHus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK 4 [IK-7, IIK-
B CTPYKTYpE METaJlI- MIOJIEBBIX TPAH3UCTOPOB C P-I-NEPEXOOM 9
TUDIIEKTPUK- ) Vitoro 4
MIOJTYTIPOBO/IHUK U €€
CTaTU4yecKue
XapaKTEepPUCTUKH
8 DOTOINEKTPUUECKHE HccenenoBaHus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK 4 [IK-7, IIK-
SIBJICHUS B MDP tpan-3uctopos 9
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MOJTYNPOBOJAHUKAX. Uroro
9 l'anpBaHOMarHuTHBIE,  VcciaenoBaHUs BOJIBT-aMIEPHBIX XapaKTEPUCTUK 2 IK-7, TIK-
TEPMOMAarHUTHBIE U JUOJTHBIX ONITPOHOB 9
TEPMORJIEKTPUUECKUE Hroro 5
SBJICHUS B
HOJIyIIPOBOIHUKAX.
Nroro 3a cemecTp 18
8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumenoBanue npakTHUEeCKUX 3aHITHI (CEeMUHAPOB) IPUBEACHO B Ta0nuie &.1.
Tabnuna 8.1 — HanmeHoBaHME MPAKTUYECKUX 3aHATHH (CEMUHAPOB)
9] f o]
Ha3Banus pa3znenos HauMeHOBaHHE MPAKTHYECKHUX 3aHATHIT (ceMuuapoB) ; S £ 2, = & S
3 cemectp
2 Kunetuka HocutTeneid  Pacder BeIMYMHBI KOHTAKTHOM pa3HOCTH 2 I1K-7, TIK-
3apsi/ioB B NOTEHIUANIOB (AU PY3MOHHOTO MOTCHIIMATA) TIPH 9
MOJIYIIPOBOIHMKAX Y TOKM W3MEHEHHH KOHLEHTPALUU IPUMECH B OTHOU U3
obnacTeil mepexoaa.
Hroro

3 ®uznueckue npoueccsl  Pacder mupuHbl nepexoaa B 3aBUCUMOCTU OT MOJYJIS IIK-7, IIK-
IIPU KOHTAKTE Y TIOJIAPHOCTH MPHIIOKEHHOTO HAIIPSKEHMUSL. 9
Pa3HOPOIHBIX Viroro 4
MatepuaioB (p-n-
nepexosl, KOHTaKT
METaJUI-II0TYIIPOBOJHUK,
reTepornepexon).
4 ®dusnueckue npoueccbl PacueT TENnIoBbIX TOKOB U TOKOB TEPMOT€HEpPALlUU B 4 IIK-7, IIK-
B CTPYKTYpE C IBYMs nepexojax 13 NoJyNpOBOJIHUKOBBIX MATEPUAJIOB C 9
B3aUMOJICHCTBYIOLIIUMH  PA3JIMYHON IIMPUHON 3alPEIEHHOM 30HbI OT
IIEpPEXo/iaMu U €€ TEMIIEPATYPBI
CTaTU4YecKue Hroro 4
XapaKTEPUCTHUKHU.
5 ®usnyeckue npoueccel Pacder BONBT-aMIIEPHBIX XapaKTEPUCTHK 4 [IK-7, IIK-
B CTPYKTYpE METaJLI- UJCAIN3UPOBAHHBIX NIEPEXOA0B IIPH Pa3IMYHON 9
JUDIIEKTPUK- TeMIeparype.
MIOJIYTIPOBO/IHUK U €€ Vrtoro 4
CTaTU4YecKue
XapaKTEPUCTUKU
8 @orodneKTpuUecKue Pacuer GapbepHoii U 1 Py3n0HHON eMKocTeN 2 [IK-7, IIK-
SBJICHUS B nepexoza. 9
MOJTyTIPOBOIHUKAX. Hroro
9 I'anpbBanomaruuTHele,  Jlaruamk Xoia. IIK-7, IIK-
TEPMOMAarHUTHBIE U Hroro 9
TEPMODJIEKTPUYECKUE
SBJICHUS B
MOJTyTIPOBOIHUKAX.
Hroro 3a cemectp 18

9. CamocrosiTeibHasA padoTa

Bunel camocrositensHOM paboThl, TPYAOEMKOCTh U (pOPMHUPYEMbIE KOMITETEHIIUN MPEACTABIEHBI B

Tabmuue 9.1.
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Tabnuma 9.1 — Busbl caMocToATeNbHOM paboThl, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIIETEHIH

Bunsl camoctosTenbhoii X £ 4 2 % E
Hasganus pasnenos g 23 5 & = z @opMBbI KOHTPOJIA
paboThI ~ o & 5 5 =
3 cemecTp

1 Beenenue B pu3uKy [IpopaboTka JIEKIIMOHHOTO 1 IIK-7, 3aget, Onpoc Ha 3aHATUSAX,
MOJYIIPOBOIHUKOB Marepuaia I1K-9 Tecr

Hroro 1
2 Kuneruka Hocuteneir  IIpopaboTka geK1moHHOTrO 3 IIK-7, 3aget, Onpoc Ha 3aHATUSAX,
3apsiioB B Marepuaia I1K-9 Tecr
TOJYIIPOBOHMKAX M TOKH 1 o
3 ®usnueckue npoueccel  [logroroBka k 4 I1K-7, 3auet, Onpoc Ha 3aHATUSAX,
IIPU KOHTAKTE IIPAKTUYECKUM 3aHATHSM, I1K-9 Otuer no naboparopHoO
Pa3HOPOJIHBIX MaTepHalIOB CEMUHapaM paborte, Tect

-n- TIepexo/l, KOHTAKT

(p CPEXO, KoHTa [IpopaboTka JIEKIIMOHHOTO 1
METAJUI-IONYIPOBOAHHK, epuaa
reTepornepexon).

Odopmiienne 0T4eTOB 10 4

1ab0paTopHBIM paboTam

Hroro
4 ®duznueckue nporeccol  [loaroroska k 4 IIK-7, 3auet, Onpoc Ha 3aHATHUSAX,
B CTPYKTYpE C IBYMs MPaKTUYECKUM 3aHATUSIM, [1K-9 OTuer no nabopaTopHoii
B3aUMOJICHCTBYIOITUMU CeMHHapam paborte, Tect
TICPEXONAMU 1 CC [TpopaboTka IEeKIIMOHHOTO 1

TaTHICCKU

CTaTHHCCKIe marepuala
XapaKTePUCTHUKH.

OdopmieHre 0T4eTOB 10 4

nabopaTopHbIM paboTam

Hroro
5 ®usznueckue npoueccel  [logroroska 4 IIK-7, 3auet, Onpoc Ha 3aHATUSX,
B CTPYKTYpE METaIlI- MIPaKTUYECKHUM 3aHATHSIM, I1K-9 Otuer no naboparopHoit
JUAJIEKTPUK- CeMHUHapam pabote, Tect
1l BOJIHUK U €€

OJTYHPOBOZL ce [TpopaboTka JIEKIIMOHHOTO 2

CTaTUYECKUE Mareprana
XapaKTEPUCTUKU

ITonroroBka x 4

1abopaTopHBIM paboTam

Hroro 10
6 Omnune peanbHbIX [TpopaboTKa JEKIIMOHHOTO 1 I1K-7, 3agert, Tect
3JIEKTPOHHO-IBIPOYHBIX Marepuaia IK-9
MepPeX0/I0B OT Hroro 1
HIeaTN3UPOBAHHBIX.
7 duznueckre OCHOBBI [IpopaboTka TeKIMOHHOTO 1 IK-7, 3auer, Tect
YIPaBICHUS TOKOM KaHaja Marepuaia [K-9
C TIOMOII[BIO Vitoro 1
YIPABIISIIOLIETO TIEpexoa
8 doTosNeKTpUYECKUE ITonroroBka 2 I1K-7, 3auet, Onpoc Ha 3aHATHUSAX,
SIBJICHUS B MPaKTUYECKUM 3aHATHUSIM, [K-9 Otuer o mabopaTtopHOi
MOJIYIIPOBOTHUKAX. CeMHHapam paborte, Tect

[IpopaboTka TeKIHMOHHOTO 1
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marepuala
ITonroroBka k 4
1abopaTopHBIM paboTam
Hroro
9 'ampbBaHOMArHUTHEIE, ITonroroBka k 2 I1K-7, 3auet, Onpoc Ha 3aHATHUSAX,
TEPMOMArHUTHBIE U IIPAKTUYECKUM 3aHATHSM, I1K-9 Otuet no nmaboparopHoii
TEPMORJIEKTPUUECKUE ceMuHapam paborte, Tect
ABJICHUA B [IpopaboTka JIEKITMOHHOTO 1
MOJTYIIPOBOHUKAX. Mareprana
Odopmiterre oT4eTOB 10 4
nabopaTopHbIM paboTam
Hroro 7
Hroro 3a cemectp 48
Hroro 48
10. KypcoBas padora (mpoekr)
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa IVisl OHEHKH YCIIeBAeMOCTH 00y4YAK0LIUXCS

Tabnuua 11.1 — banibHble OLIEHKH ISl 3JIEMEHTOB KOHTPOJIS

MakcuMaibHBIN

MakcuMaibHBIN

11.1. BaniabHbIe OLIEHKH /1JIsl 3JIEMEHTOB KOHTPOJIA

MaxkcumanbHBIN

OneMeHTbl yueOHOU 0au1 3a mepuosa Bcero 3a
6amn Ha 1-yto KT ¢ Gan 3a mepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
3 cemectp
3ager 10 15 15 40
Ormpoc Ha 3aHATHIX 5 5 5 15
Otuet no nabopaTopHoii 10 10 10 30
pabore
Tect 5 5 5 15
Hroro makcumym 3a 30 35 35 100
nepuos
Hapacrarommm urorom 30 65 100 100
11.2. IlepecueT 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOUYKH
[TepecueT 6anIOB B OIIEHKHU 32 KOHTPOJBHBIE TOUYKHU IIPe/ICTaBlIeH B Tabnuie 11.2.
Tabmuna 11.2 — Ilepecuer 0aaoB B OLIEHKH 32 KOHTPOJIbHbIE TOUKU
Bbanbl Ha 1aTy KOHTPOJIBHON TOYKHU Ouenka
> 90% ot MakcuManbHOU cyMMbI OatoB Ha aaty KT 5
Ot 70% 10 89% ot MakcuManIbHON cymMMbl OasioB Ha nary KT 4
Ot 60% 1o 69% ot makcumasibHOM cymMMbl 6aiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI 6asutoB Ha aaty KT 2

11.3. Ilepecuet cymMMbI 0a/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY

[TepecueT cymmbl 6a/IJI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TaOluIle

11.3.
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Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAMLIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosas cymma 6asios,

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

HK3aMEH

5 (oTMYHO) (3a4TEHO) 90 -100 A (0TJINYHO)
85 -89 B (ouenb xoporio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TEHO) 60 - 64 E (HocpeicTaeno)
2 (1eynoBIIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopUTENIbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O00ecnieyeHue TUCHUIINHBI

12.1. OcHoBHas JuTeparypa

1. VYwuebnoe mnocobue «Muxposnekrponuka» : [ns nHampaBienuss noaroroBku 210100.62
«ONEeKTpOHUKA M HaHOAEKTpoHUKa». [Ipodmis: «lIpombimennas snekrponukay / Jlerocrae H. C. -
2013. 172 c¢. (Hara pgocryma 20.05.2018) [DnexTpoHHbIi pecypc] - Pexum gocrtyma:
https://edu.tusur.ru/publications/4280 (mara oopamenus: 19.06.2018).

2. HecwmenoB, Huxomaii CepreeBud. @Pu3n4YecKue OCHOBBI MHUKPODJIEKTPOHUKH : YueOHOe
nocodue (71 aBTOMATU3HPOBAHHON TeXHOJIOTUU 00y4deHus ). - Tomck : TYCVYP , 2007. - 276 c. (Hanudue
B 6nbmorexke TYCVYP - 187 5k3.)

3. DOmnekrponuka. Yacts 1: YueOnoe nmocodbue / Mxouu B. M., [llanumos B. A. - 2016. 209 c.
(Hara JlocTyma 20.05.2018) [DNIEeKTpOHHBII pecypc] - Pexum JoCTyna:
https://edu.tusur.ru/publications/7278 (mara oopamenus: 19.06.2018).

4. Dnektponuka. Yacte 2: YuyebHoe nocodue / Uikoruu B. M., [llaiumos B. A. - 2016. 120 c.
Jara JIOCTyTIa 20.05.2018 [DnexTpoHHBII pecypc] - Pexxum JOCTYyTIA:
https://edu.tusur.ru/publications/7279 (mara obpamenus: 19.06.2018).

12.2. lonoiHuTeAbHAS JUTEpPaTypa
1. AsaeB H.A. OcHOBBI MUKPODJIEKTPOHUKH: PEKOMEHI0BAaHO MMHHUCTEPCTBOM O0pa30BaHUA. —
M.: Paguo u cBsi3b, 1991. — 287 c. (Hanuuue B 6ubnuorexke TYCVYP - 87 2k3.)
2. OnexrpoHuka: YuebHoe nocodue / Konosanos B. ®. - 2012. 266 c. [lara nocryna 20.05.2018
[OnextpoHHblii pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/7314 (mara oOpaieHus:
19.06.2018).

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3arebHBIC y4e0HO-METOANYECKHE TOCOOHS

1. VYuebHoe mocobue «MHKPOCXEMOTEXHUKAa AHAJIOroBas MHUKPOCXEMOTEXHUKa»: Jlnd
HarpaBieHus: moArotroBku 210100.62 «3nexkTpoHnka U HaHOAEKTpoHUKay. [Ipoduns: «IIpombiienHas
anektponuka» / Jlerocraes H. C., Yersepros K. B. - 2014. 238 c. (Ilocobue pexkoMeHI0BaHO K
npakthuueckuMm 3aHstusMm) Jlara goctyma 20.05.2018 [DnextponHsiii pecypce] - Pexum mgoctyma:
https://edu.tusur.ru/publications/4289 (nara o6pamenus: 19.06.2018).

2. Dnektponuka: YaeOHO-MeToaunueckoe nocodue / Uikosuu B. M., [llanmumos B. A. - 2016. 76
c. (ITocobue pexkoMeHJOBAaHO K CaMOCTOSTENILHBIM M TpakudeckuMm 3aHatusM) (lara nocryma
20.05.2018) [DnexrponHslii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/7280 (mara
obpamenus: 19.06.2018).

3. HccnemoBanue BOJNBT-aMIIEPHBIX XapaKTEPUCTHK TOIYIPOBOIHUKOBBIX JUOJOB: PyKoBOICTBO
K JaboparopHoii pabore / 3abomoukuii A. M., lllanumos B. A. - 2018. 11 c. [lara goctyna 18.06.2018
[DnexTponHbIii pecypc] - Pexumm poctyma: https://edu.tusur.ru/publications/7912 (mara oOpamieHus:
19.06.2018).

4. MW ccnenoBaHue BOJBT-aMIIEPHBIX XapaKTEPUCTHK OHITONISPHBIX TPAH3UCTOPOB: PYKOBOICTBO K
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naboparopHoii pabore / 3abomoukuir A. M., lllanumos B. A. - 2018. 9 c. Jlara nocryna 18.06.2018
[DnexTponHbIi pecypc] - Pexxmm pocryma: https://edu.tusur.ru/publications/7913 (mara oOpameHus:
19.06.2018).

5. HccnemoBaHue BOJIBT-aMIEPHBIX XapaKTEPHCTUK IOJIEBBIX TPaH3UCTOPOB: PyKOBOACTBO K
naboparopHoit padore / 3abomonkuii A. M., llanumoB B. A. - 2018. 16 c. [ara mocryma 18.06.2018
[DnexkTponHbIii pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/7914 (mara oOpameHus:
19.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE IOCOOUS IJIsI JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIUYECKUE MAaTePHAIIBI Il CAMOCTOSTEIIFHON U ayAUTOPHON PaOOTHI OOYJArOIIIHXCS
W3 YKCia JIMIl ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 370POBbS M MHBAJIHUIAOB MPEAOCTABISIOTCSA B (hopmax,
aIaTUPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBBS U BOCIIPUSATHUS HHPOPMAIIHH.

JLJ1s1 JIMI ¢ HAPYIIIEHUSIMU 3PEeHUsI:

- B (hopMe PNIEKTPOHHOTO JIOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JLJ1s1 1M1 ¢ HAPYIIEeHUSIMU CJIyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

Jlais1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIUOHHBIE CIIPABOYHbIE CHCTEMbI

1. Ilpy wu3yYeHUM JUCLUIUIMHBI pEKOMEHJyeTcsi oOpamarbkcss K  0a3aM  JJaHHBIX,
MH(POPMATMOHHO-CIIPABOYHBIM M ITOMCKOBBIM CUCTEMaM, K KOTopbiM y TYCVYPa oTkpsIT HoCTY:

2. 1. https://lib.tusur.ru/ru/resursy/bazy-dannyh (nara noctyna 20.04.2018)

3. 2. http://protect.gost.ru/ (mara gocryma 20.04.2018)

4. 3. https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya (mara nocrtymna 20.04.2018)

5. 4. https://elibrary.ru/defaultx.asp (gara gocryma 20.04.2018)

6. 5. http://www.tehnorma.ru/ (zara nocryna 20.04.2018)

12.5. Ilepuoguyeckue U3TaHus

1. DnekTpoHMKa : HaydyHO-TeXHMUYecKHil kypHai. WM3Bectus BY3oB/ MunucrepctBo
obpazoBanus Poccuiickoit @eneparuu (M.), MOCKOBCKHII TOCyZapCTBEHHBIH WHCTUTYT 3JIEKTPOHHOM
TexHuku. - M. : MUDT, 1996 - . - ISSN 1561-5405.

2. PanuoTrexHuKa : Hay4yHO - TEXHUUECKHUH )XypHal. - M. : Pagnorexnuka . - XXypHai BBIXOOUT C
¢deBpans 1937 1.

3. DIIeKTpOHMKA : HAyYHO-TEXHUYECKUH xypHail. - M. : Mup . - JKypnaun Beixonut ¢ 1961 1.

4. Pagnodusuka M QuU3MUECKUE OCHOBBI 3JIEKTPOHUKU [DiekTp.pecypc] : pedeparuBHbIN
xypHai. Cep. 18. XK. - M. : BUHUTU . - Kypnan Beixonut ¢ 1954 r.

13. MaTepuajbHO-TeXHHYECKOE o0ecnedeHHe TUCIUILIAHBI U TPpedyeMoe MporpaMMHoe
odecreyeHue

13.1. O6uue TpedoBaHNs K MATEPHATbHO-TEXHMYECKOMY M NMPOrPAMMHOMY o0ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecredeHue VIl TeKINOHHBIX 3aHATHI
Jnis mpoBenieHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUIAYAIBHBIX KOHCYJIBTAIU,
TEKYHIETO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ aTTCCTAllMU HCIIOJIB3YCTCA yqe6Ha${ AyaAuTOpHra C KOJIHUYECCTBOM
MOCaOYHBIX MECT He MeHee 22-24, 000pynoBaHHas JTOCKOM M CTaHAApTHOW yueOHOM Mebemnbio. MeroTcs
JIEMOHCTPAIIMOHHOE O0OpyJIOBaHWE W Y4eOHO-HAIISAHBIE TOCOOUs, 00ECIeUnBAIOIINE TEMaTHYECKUE
WITIOCTPALUH 110 JICKIIMOHHBIM pa3zesiaM JUCLIUTUINHBL

13.1.2. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecredeHue sl NPAKTHYeCKUX 3aHATHI
VYuebHas n1aboparopusi HU(PPOBHIX YCTPOHCTB U MUKPOIPOILIECCOPOB
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ydeOHasi aymuTOpusi Ui MPOBEIACHUS 3aHSATHU JICKIIMOHHOTO THIA, ydeOHas aymuTopus IJist
NPOBEICHUS 3aHATHI NPAKTHYECKOTO THMIA, ydeOHAas ayIuTOPHUs U IPOBEICHHUS 3aHATHI 1a00paTOpPHOTO
THUIMA, y4eOHas ayJuTOpHsl IJIsl MPOBEICHUS 3aHATUI CEMHHApPCKOTO THIIA, OMELICHUE Ul KYypCOBOTO
NPOCKTUPOBAHUS (BBIMOJHEHUSI KYpPCOBBIX palOT), TMOMENICHHWE sl TPOBENCHHS TPYIIOBBIX H
WHJIUBHUIyaIbHBIX KOHCYIIBTAIMI, TIOMELICHUE JUIS MPOBEICHUS TEKYIEro KOHTPOJIS M MPOMEKYTOUHON
aTTeCTaIlH, IIOMEIIEHHE /ISl CAMOCTOSTEIbHONW PabOTHI

634034, Tomckas obmacte, . Tomck, Bepmmnuna ynuna, a. 47, 218 ayn.

Onucanue NMEIOIEerocs 000pyIOBaHUS:

- I'eneparopsr: 1'3-53 (3 wt.), I'3-112/1 (3 wt.), I'5-54 (6 mrt.);

- Ocmmmorpadsr GOS-620 (6 mT.);

- Maketsi (6 mrT.);

- locka ayauTopHas;

- Kommuiekt ciennanu3upoBanHol yueOHON Mebenu;

- Pabouee mecTo nmpenonasarers.

[TporpammHuoe obecrieueHe He TpedyeTcs.

Jlaboparopusi KOMIUIEKCHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA B YIIPABICHUH

yueOHasi aynuTopus AJisl TPOBEICHHUS 3aHATUN JEKUUOHHOTO THUMA, y4yeOHas ayguTOpHs IS
MIPOBEJICHHS 3aHATHI MPAKTUICCKOTO THITA, yaeOHAasl ayTUTOPHS JJIs TPOBEACHHUSI 3aHATHI 1TaO0OPaTOPHOTO
TUMa, ydeOHas ayauTOpHs IJIs MPOBEACHHUS 3aHATUNA CEMUHAPCKOTO THUIIA, IMOMEIIEHUE JJsi KypCOBOTO
MPOCKTHPOBAHUS (BBIIONIHEHUS KYPCOBBIX pPa0OT), IOMEMIEHUE [UIsi TPOBEACHHS TPYIIOBBIX H
WHIUBUAYAIBHBIX KOHCYIBTAIMI, MOMEIIEHNE Ui MPOBEICHUSI TEKYIIEro KOHTPOJS U MPOMEKYTOUHOU
arTecraluu

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuua, a. 47, 209 ayn.

Onucanue uMeroIerocs 000pya0BaHus:

- Komnerotep Intel ¢ Mmonutopom (16 mirt.);

- Cron nuceMmenHsiit 120 cM (18 wt.);

- Jlocka TpéxaneMeHTHasl;

- DKpaH pYJIOHHBIH;

- Kommnekr cnenuanu3upoBanHoi yueOHo# Mmebenu;

- Pabouee mecTo npenoaaBarens.

[TporpamMHoe oOecnieueHue:

— Adobe Acrobat Reader

— Microsoft Windows XP

— TALGAT2016

13.1.3. MarepuaJIbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedeHne 1JIs1 J1adopaTopHbIX pador

VYyeOHas 1abopaTopusi TUPPOBLIX YCTPOUCTB U MUKPOIIPOLIECCOPOB

ydeOHas aynuTOpHsi JJISi TPOBEACHUS 3aHATHUN JICKIIMOHHOTO THUIMA, ydeOHas ayTuTopus s
MIPOBE/ICHUS 3aHATUI MPAKTHUECKOTO TUIIA, yueOHas ayAUTOPUS JUIsl IPOBEACHUS 3aHATHI 1a00paTOpHOro
TUTNa, ydyeOHasi aynuTOpHsl Ui TPOBENEHUS 3aHATHH CEMHUHApPCKOTO THIIA, MTOMEMICHUE U KypCOBOTO
IPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX pPA0OT), IMOMENIEHHE JUIsl NPOBEACHHUS TPYMNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTALMH, TIOMEIIEHUE IS TPOBEIECHHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM
aTTeCcTalluH, IOMELEHHUE JJIs1 CAMOCTOSTEIbHON paboThI

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, 1. 47, 218 ayg.

Onucanue uMeromierocs 000pyIoBaHuUs:

- I'eneparopst: '3-53 (3 wt.), ['3-112/1 (3 wt.), ['5-54 (6 wt.);

- Octmmnorpadsr GOS-620 (6 mwT.);

- MakeTs! (6 mT.);

- Jlocka aynuTopHasi;

- KommexT cnienmanu3upoBaHHOM yaeOHOM MeOen;

- Pabouee mecTo mpernogaBarelis.

[TporpammHoe obecrieueHue He TpeOyeTcs.
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13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPaAMMHOe obecredyeHne IJIsi CAMOCTOSTEeIbHOM padoThl
Jlnst caMoCTOsATEIbHOM pabdOThl MCTHONB3YIOTCS y4eOHBIE ayaUTOpUU (KOMITBIOTEPHBIE KJIAcChl),
PacCTOI0KEHHBIE TI0 apecam:
- 634050, Tomckast obmacTs, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTb, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas o6nacTh, I. ToMmck, Bepmmnanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Bepmmauna ynuna, 1. 74, 207 ayn.

CocraB 000pyn0OBaHusA:

- yueOHast MmeOerb;

- komnbioTepsl kinacca He Huxe [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIIBIOTEPHI MOAKIIOUEHBI K ceTn «VHTepHeT» M 00ecreuuBaloT JOCTYN B SJIEKTPOHHYIO
nH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[Tepeuens mporpaMMHOTo 0OECTIeYeHUs:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe OOecnevyeHre TUCUUIIMHBI JJIsl JIMI[ C OTPAHMYEHHbIMHU
BO3MO’KHOCTSIMM 310POBbSI  HHBAJIU/10B

OcBoeHME IUCUUIUIMHBI JIMLAMU C OTPAaHMYEHHBIMU BO3MOYKHOCTSIMHM 310POBbS M HWHBAJIUJAMHU
OCYILIECTBIISIETCS C UCIOJIB30BAHUEM CPEJCTB O0YUEHHMSI OOILEro U CIelNaabHOrO Ha3HAUYEHUSI.

[Tpu 3aHATHAX € OOydYarOUIMMHUCH € HAPYLIEHHSIMH CJIyXa [PEeJyCMOTPEHO MCIIOJIb30BAHUE
3BYKOYCUJIMBAIOIIEH anmaparypbl, MYIbTUMEAUNHBIX CPEICTB U JPYIMX TEXHUYECKHX CpE/ICTB
npuema/mepenadu ydeOHOW MHGpOpMAaLUU B AOCTYNHBIX (popMax, MOOMIIBHOW CHUCTEMBI NpErojiaBaHMs
Uil OOyYaIOMIMXCS C WHBAIMIHOCTBIO, MMOPTATUBHOW MHIYKIIMOHHON CHUCTEMBI. Y4eOHas aymuTopus, B
KOTOpPOW 3aHMMAIOTCSl OOy4arolluecss C HapylleHHEeM CilyXa, 00OpylroBaHa KOMIIBIOTEPHOM TEXHUKOH,
ayIMOTEXHUKOH, BUICOTEXHUKON, NIEKTPOHHOHN JOCKOH, MYIIBTUMEINHHON CUCTEMOI.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JEKUMOHHBIX U YU€OHBIX ayAUTOPHUSIX BO3MOKHOCTH IIPOCMOTPA Y/IaJ€HHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha 9KpaHe) Mpu IMOMOIIHM BUACOYBEINUUTENEH 111 KOM(POPTHOTO IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOYyYalOIIMMHUCA € HApPYLIEHMSIMM OIOPHO-IBMIaTeJIbHOIO ammapara
HCIIOJIb3YIOTCSl aJIbTepHAaTUBHBIE YCTPOMCTBa BBOAA HMHGMOpPMALMKU U Jpyrue TEXHUYECKUE CPEICTBa
npuema/mepenauu ydeOHOW HMHGpOpPMALUU B AOCTYMHBIX (opMax, MOOMIIBHOW CHUCTEMbI OOyuYeHMS JUIs
JIIOAEN C UHBAJIIMIHOCTBIO.

14. OueHo4YHbIe MaTepHAJIBI M METOAUYECKHE PEKOMEHAALMH 110 OPTaHU3AIUH U3YYeHUs
JTUCIHHUIIINHEI

14.1. Conep:kanue OLCHOYHBIX MATEPHAJIOB M METOAMYECKHE PEKOMEHAALNH
I[J'ISI OLICHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHHUA 3aKPCIICHHBIX 3a I[HCHHHHHHOﬁ
KOMITETEHIIUI MCIIONIBb3YIOTCS OLICHOUHBIE MaTepUabl B COCTABE:

14.1.1. TecToBble 3a1aHus

1. Kakpe THOBI TOMYIPOBOAHWKOBEIX MAaTEpUANOB WCIONB3YIOTCS TPH CO3MAaHUH p-n
MIEPEXO/IOB:

a) «n» MOTYIMPOBOJHUKOBBIE MAaTEPHAITBL.

0) «p» MOITYIPOBOAHUKOBBIE MaTEPHAIBI.

B) «1» TTOJIYITPOBOJHUKOBBIE MaTEPHAIIBI.

T) «p-n».

2. Kakoil monmynpoBOAHMKOBBIM  Marepuan  oOecreuuBaeT  HauOoJIbLIyI0  padodyro
TeMIeparypy:

a) Ge.
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0) Si.

B) GaAs.

3. Kakoil moiynpoBOAHMKOBBIM Marepuan Iuoaa oOecredrBaeT HauOOoIbIIyI0 pabouyro
4acToTy:

a) Ge.

0) Si.

B) GaAs.

4. Tlpu kakoM BKJIIOUYEHHUH JMO/Ia Ha P-h MEPEeX0/e BhIAEAETCS HauOOoIbIIasi MOUTHOCTD:

a) ObparHOM.

0) IIpsmom.

B) B oGmactu mpo6os.

5. Jlns gero ogHy u3 obnacteit p-n nmepexo/a BIMOIHAIOT OTHOCUTENIBHO, BBICOKOOMHOI:

a) [lns yBenuueHHst ObICTPOACHCTBUS.

0) [yia yBenn4yeHHs] MaKCUMaJIbHOTO TOKA.

B) [lns yBenuueHus HanpsHKeHUs pooost.

6. Kak MeHsieTcsi eMKOCTb p-n Iepexofa IpU OOpaTHOM BKJIIOYEHWHM M YBEITUYECHUU
3aMUPAIOLIETO HAMPSKECHHS

a) YBeIU4MBaeTCs.

0) He mensiercsi.

B) YMEHbIIAeTCsl.

7. B oGmactu ipo6osi COMPOTUBIICHHUE P-n TIEPEXo/a:

a) Riep—o0.

6) Ruep=0.

B) Rniep HensmeHHo.

8. Inst yBenmuueHus: OBICTPOAEHCTBUSA IOJIYHNPOBOJHUKOBOIO IpHOOpa Mmarepuan p-n
nepexoa:

a) Ci1abo nerupyror.

0) CUIIBHO JIETUPYIOT.

B) BBINONHSIOT U3 1 MOMYyIPOBOIHUKA.

9. Ilpu mpsiMOM BKITIFOYEHHUHU P-N MEPEX0/a COMPOTUBICHUE MTEPEX0/a:

a) Rnep—oo.

6) Roep=0.

B) Rniep HensmeHHo.

10. B kakoil cxeme BKIIIOUEHHUS OWIONSPHBIE TPAH3MCTOPHl MMEIOT MaKCHMAallbHBIN
K03 UIMEHT YCUIICHHS TI0 MOITHOCTH:

a) Ob.

6) OK.

B) OD.

11. [Ipy KakoM BKJIIOYEHHHM JHOAA HAa pP-n MEPEXOAE BBIIEIACTCS HaWMEHbIIAs
MOIIHOCTB!

a) ObparHOM.

6) Ipsmom.

B) B oGnactu npo6os.

12. B kakoil cxeme BKIIIOYEHHUS OHUMOJISAPHBIE TPAH3UCTOPHl MMEIOT MAaKCHUMAaJIbHOE
BXOJJTHOE COIPOTHUBIICHHUE:

a) Ob.

6) OK.

B) OD.

13. B kakoil cxeMme BKIIOYEHHS OWIOJSIPHBIE TPAH3UCTOPHl MMEIOT HAWIy4IINe
4acTOTHbBIE CBOMCTBA!

a) Ob.

6) OK.

B) O03.

14. JIMOHBII ONITPOH 3TO:
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a) Ceroauon.

6) ®oToamo.

B) CBeTo- U GOTOAMO B OTHOM KOpITYCE.

15. B kakux pexxumax MoryT paboTtarh (GOTOIUOIBI:

a) [IpeoOpa3oBbIBaTH CBET-CUTHAJL.

0) doToreHeparopsl.

B) [IpeoOpa3oBbIBaTh IEPEMEHHOE HAMIPSKCHHUE B TTIOCTOSTHHOE .

16. JlJis 1oNIeBOro TpaH3UCTOpa ¢ MHAYLHUPOBAHHBIM «N» KaHAJIOM B CXeMe «0Ouui
HCTOKY» TIPH YBEJIIMYEHUH OTPHUIIATEIIFHOTO HAMPSKCHUS HA 3aTBOPE TOK CTOKA:

a) YMeHbIaeTcs.

0) YBenuumuBaercs.

B) OcTaercs HeM3MEHHBIM.

r) Pasen 0.

17. JlJis 1oNIeBOro TPaH3UCTOpPa C BCTPOCHHBIM «p» KaHAJIOM B CXeMe ¢ OOUuM
HCTOKOM IIPH YBEIHMUYEHUU OTPHUIIATEIIFHOTO HAMPSHKCHUS Ha 3aTBOPE TOK CTOKA:

a) YMeHbIaercs.

0) YBenuuuBaercs.

B) He Mmensercs.

18. N3 kakoro modynmpoBOJHUKOBOTO MaTepHaia CIeAyeT H3rOTOBUTh IIOJIEBBIC
TPaH3UCTOPBI, 00JIaJA0NNE MAKCUMAIILHBIM OBICTPOICHCTBHEM:

a) Ge

0) Si

B) nGaAs

r) pGaAs

1) InN (Hutpun unnus)

19. Kakoit w3  BHIAOB  TOJIEBBIX  TPAH3UCTOPOB oOiamaer  HauMMeEHBIIEH

YYBCTBUTEIBHOCTBIO K 3JIEKTPOCTAaTHUECKOMY IIPOOOIO:
a) [ToneBble TPaH3UCTOPBI CO BCTPOESHHBIM KaHAJIOM.
0) [loneBble TpaH3UCTOPBI C UHAYLIUPOBAHHBIM KaHAJIOM.
B) [lonieBble TPaH3UCTOPHI C «P-N» MEPEXOIOM.
20. Jljig ynpaBieHHsI TOKOM CTOKa IOJIEBBIM TPaH3UCTOpaM TpeOyeTcs U3MEHATD:
a) Tok 3arBopa.
6) Hanpspxkenue Uch.
B) Hanpsbxenne Usn.

14.1.2. Tembl ONIPOCOB HA 3aHATHAX

1. VYcnoBHble rpaduueckue 0003HAYEHHUS, BOJBT-aMIIEPHBIE XAPAKTEPUCTUKU U IapaMeTpsl
JIMOJI0B: TJIOCKOCTHBIX, TOYEUHBIX, UMITYJIbCHBIX, JIJABUHHBIX, TYHHEJIbHBIX, CTAOMIINTPOHOB, BAPUKAIIOB.

2. VYcnoBHble Trpaduueckue 0003HAYEHHUS, BOJIBT-AMIIEPHBIE XapAaKTEPUCTUKH U IapaMeTpsl
JIMO/I0B: CTAa0MIIUTPOHOB, BapuKarnoB, 1uoaoB llorku, nnonos ['anHa.

3. VcnoBHble rpaduyeckue 0003HAUEHUS, BOJBT-aMIIEPHBIE XapPaKTEPUCTUKH U TapaMeTpbl
JIMOJI0B: CBETOAMOIOB, (DOTOMOAOB, TUOAHBIX ONTPOHOB.

4. bunosisipHble TPAaH3UCTOPHI P-N-p B TPEX cXeMaxX BKIIIOUEHMS U TPEX pekuMax padoThl.

5. bunosnsipHble TPaH3UCTOPBI N-p-n B TPEX CXEMax BKIIIOYEHUS U TPEX pekUMax paboThlI.

6. [ToneBbie TPaH3UCTOPHI C p-KaHAIOM B TPEX CXeMax BKIIOUEHUS U TPEX pexumax padoThl.

7. IloneBble TPaH3UCTOPHI C N-KAHAJIOM B TPEX CXeMax BKIIIOYECHHUS U TPEX pexKUMax padoThI.

8. BeHTHsIbHOE CBOMCTBO P-h MEpExXo/a.

9. Buzbl mpo6oeB p-n nepexosa.

10. AkuenTopHble U TOHOPHbIE TPUMECH.

11. Pa3HOBHIHOCTH OJIEBBIX TPAaH3UCTOPOB.

12. CoOcTBeHHas 3JEKTPOINPOBOIHOCTh MOIYIPOBOIHUKA

14.1.3. 3auér
1. Auox HloTTkw.
2. Ceeropuon.
3. BAX nneanusupoBanHoro nguona. [lapamerper.
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4. Inox CBY.

5. Toueunslii quon.

6. IlnockocTtHOM 1MON.

7. ®otoguon.

8. IMIynbCHBIN A1OA

9. Pa3pemiennble U 3ampelieHHble dHepreTHueckre 30Hbl. CoOCTBEHHAs! AIIEKTPONPOBOAHOCTH
II0JIyTIPOBOIHUKA

10. ITpomeccel mepeHoca 3apsa0B B mosrynpoBoaaukax. Juddysus u aperid Hocurenei 3apsa.

11. ®usnyeckue mpoueccsl B OUIOISAPHOM TpaH3UCTOpe. OCHOBHBIE MapaMeTpbl OHIOIAPHBIX
TPaH3UCTOPOB.

12. ®usnyeckue NpPOLECCHl B IOJEBOM TPAH3UCTOPE C YIPABISAIOLUM pP-N HEPEXOIOM.
CraTtnueckue XapaKTepUCTHKHU.

13. ®usnueckue npoueccol B M/III-Tpan3ucropax. Crarnyeckue XapaKTEpUCTUKH.

14. CocrtaBHoil TpaH3ucTop. CXeMbl COCTaBHOIO TPAH3UCTOPA.

15. ®oroanekTprueckre MpuOOPH HA OCHOBE BHENIHETO (oTOIPEeKTa.

16. ®oTtosnekTpuueckue NprudOPsl Ha OCHOBE BHYTPEHHETO GoTodddeKTa.

17. ®ororpanzucrop. [Ipuniun aeiictBus. OCHOBHBIE XapaKTEPUCTUKH.

18. h-mapamerpsl. ®usnueckuii cMbic K03(h(GUIMEHTOB. JDKBUBAJICHTHAs CXEMa TPaH3UCTOpa C
yuaeToM h-mapamerpos

19. y-mapametpbl. @usznueckuii cMbIc KO3 (GUIMEHTOB. JKBUBAJICHTHAS CXEMa TPaH3UCTOpa ¢
YUETOM y-I1apaMeTpPOB

20. DKBUBAJICHTHBIE CXEMBI JJIsl OUTIONSIPHBIX U MOJEBBIX TPAH3UCTOPOB.

14.1.4. Tembl 1a60paTOPHBIX PadOT
UccnenoBanus BONBT-aMIEPHBIX XaPAKTEPUCTUK MOTYIPOBOJHUKOBBIX JTUOIOB
HccnenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK OUIONSIPHBIX TPAH3UCTOPOB
HccnenoBanus BONIBT-aMIIEPHBIX XAPAKTEPUCTUK MOJIEBBIX TPAH3UCTOPOB C P-N MEPEXOAOM
UccnenoBanus BobT-aMIiepHbIX Xapakrepuctuk M/III-Tpan3uctopoB
HccnenoBanns BONBT-aMIEPHBIX XapAKTEPUCTUK TUOAHBIX ONITPOHOB

14.2. TpeOoBaHUs K OLIEHOYHBIM MAaTEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M HHBAJH/I0B
Jns 5y ¢ OrpaHUYEHHBIMH  BO3MOXXHOCTSIMM  37I0POBbSI. U HMHBAJIUJIOB MPELYCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IepeyeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabnuna 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUIl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310pOBbA U UHBAJINIO0B

Kareropun Buibl 1ONOMHUTETBHBIX OLEHOYHBIX ®opMbl KOHTPOJIS ¥ OLIEHKU
00y4aroLXCs MaTepuajoB pe3ynpTaToB 00y4YeHuUs

TecTbl, MMCbMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C HapymeHusMu
ciyxa

[IpenMy111eCTBEHHO TMCEMEHHAS
IIPOBEpPKA

C napymenusmu | CobecenoBaHue 10 BOIpocaMm K 3a4eTy, IIpenmylinecTBeHHO yCTHasl TpoBepKa

3pEeHUs OIpOC M0 TEPMUHAM (MHIMBUYaTbHO)
C HapymeHusaMu Pemenne nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE paboThl, MUCbMEHHbIE  [IpenMyIiecTBeHHO AUCTAHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOSITeNIbHBIE pabOTHI, BOIPOCHI K METOAaMH

anmnapara 3a4eTy

C orpanunuenusmMu o TecTel, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyriecTBEHHO TpOBEPKa
00IIeMEeTUITUTHCKUM paboThI, BOIIPOCHI K 3a4ETY, METOJaMH UCXO U3 COCTOSTHUSA
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHl =~ 0OYYaIOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeTogu4yeckue PEKOMCHAAUMH MO OLECHOYHBIM MaTepuajgaaM AJs Jul ¢ OrpaHHYC¢HHBIMHA
BO3MOKHOCTSIMM 310POBbHA U HHBAJIU/I0B
21.]'[5[ Jan € OrpaHMYCHHBIMH BO3MOXKHOCTAMH 3A0POBbSI W HHBAJIWAOB MPEAyCMaTpuBaACTCA
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nocTtymnHas popMa nperoCcTaBIeHHs 3aJaHH OLIEHOYHBIX CPEACTB, & UMEHHO:

- B Ie4aTHOM (hopme;

- B Ie4aTHOU (hOpMeE C YBEITMUECHHBIM MIPUDTOM;

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 33/1aHUS BCIYX;

- IPeAOCTaBICHUE 3aJIaHHsI C UCIIOJIb30BAaHUEM CYpJIOIIEpPEeBOIA.

JluaMm ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3/I0POBbsSI M MHBAJHMIaM yBEIHMYMBACTCS BpeMs Ha
MOJrOTOBKY OTBETOB Ha KOHTPOJBHBIC BOMPOCHL. [l Takux OOydYaromuxcsi MpeayCcMaTpuBaeTCs
noctynHasi popMa nperocTaBIeHHsI OTBETOB Ha 33/1aHUs, @ UMEHHO:

- NUCHMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIIYT aCCUCTCHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHUBaHHUS pPE3YJAbTaTOB OOYYEHHUS JUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
37I0POBbSl M MHBAJIMJIOB 10 TUCHUIUIMHE MPEIyCMaTpPHBAeT MpeIOoCTaBIeHue UHPopManuu B (opmax,
aIaTUPOBAHHBIX K OTPAHHYCHUSM UX 3JOPOBBS M BOCIIPUATHS HHPOPMALIHH:

JIJ1s1 JINI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUYECHHBIM IIPH(PTOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOU (hopme.

JlJ1s1 JINI ¢ HAPpYUIEHUSIMH ONOPHO-IBUTATEJLHOTO annapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOM (hopme.

[lpr HEOOXOMUMOCTH JUISL JIMII C OTPAaHHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbsSi Y HMHBAJIHJIOB
IpoIieTypa OIICHUBAHUS PE3YIbTaTOB 00YyUEHUS MOXKET IPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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