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[IpakTryeckue 3aHATUA 14 14 4acoB
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CamocrositenpHas padbora 50 50 4acoB
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OO01mas Tpya0eMKOCTh 144 144 4acoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

DopMbI IPOMEKYTOUHOM aTTeCTAIUsA Cemectp
DK3aMeH 6
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IIpuobpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB HEOOXOIUMBIX MPHU MPOCKTHPOBAHUN
U3J1EJINHA MUKPOIJIEKTPOHUKU U MUKPOCUCTEMHOM TEXHUKHU.

1.2. 3agauy AUCHUILIUHBI

1. U3yuynuTh KOHCTPYKTHBHbIE OCOOCHHOCTH 3JIEMEHTOB THMOPUIHBIX U MOJYyHPOBOJHUKOBBIX
MHTETPAJIbHBIX CXEM, a TAK)KE€ 3JIEMEHTOB MUKPOCHUCTEMHOM TeXHUKH. M3yuuTh OCHOBHBIE 3Talbl, a
TakXke Ha0op KOHCTPYKTOPCKOW JOKYMEHTAalUUMU NpPU MNPOEKTUPOBAHUHU TUOPUAHBIX H
MOJIYTIPOBOAHUKOBBIX MHTEIPAJIbHBIX CXEM, a TAK)KE€ 3JIEMEHTOB MHUKPOCUCTEMHON TeXHUKU. V3yunuTh
MaTepHabl, IPUMEHsIEMbIE ITPU U3TOTOBJICHUN TMOPUAHBIX U MMOIYITPOBOAHUKOBBIX HHTETPAJIbHBIX CXEM,
a TaKKe AJIEMEHTOB MUKPOCUCTEMHOM TEXHUKH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Nunexc qucuumiunsl: 51.B.12.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-5. Cnocoben
CTPOUTH NPOCTEMIIINE
¢uznueckue u
MaTeMaTHYECKUe
MOJIeJIA IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
AIIEKTPOHUKU U
HAHOJJIEKTPOHUKHU
pa3IMYHOTO
(YHKIIMOHAJILHOTO
Ha3HA4YEeHUs], a TAKKeE
HCIIOJIb30BaTh
CTaH/IapTHbIE
IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

[TKP-5.1. 3HaeT oCHOBHBIE
¢duznueckue u
MaTeMaTHYECKUE MOJIEIU
AJIEKTPOHHBIX IPUOOPOB U
YCTPOWCTB pa3InyHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

3HaeT OCHOBHBIE (PU3UYECKHE U
MaTeMaTHYeCKHE MOJIENU IPUOOPOB U
YCTPOWCTB MUKPODJIEKTPOHUKH U
MUKPOCHCTEMHOMN TEXHUKU

ITIKP-5.2. 3HaeT OCHOBHBIE
MpOrpaMMHBIE CPEICTBA IS
(U3UIECKOTO 1
MaTeMaTHYeCKOro
MOJIETTUPOBAHUS
AJIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB Pa3IMYHOTO
(YHKIIMOHAIILHOTO
Ha3HA4YECHUS

3HaeT OCHOBHBIE MPOTrPaMMHbIE CPEJICTBA JIJIs
(bU3MYECKOTO U MATEMaTUYECKOTO
MOJIETTUPOBaHUS IPUOOPOB U YCTPOICTB
MUKPO3JIEKTPOHUKHU U MUKPOCHCTEMHOM
TEXHUKHU

ITIKP-5.3. YMmeer
MPEACTABIATH JIEKTPOHHBIE
npubOpkI U YCTPOICTBA B
BUJE PU3NIECKUX U
MaTeMaTHYECKUX MOJCIICH

YMeer npeAcTaBiIsTh NPUOOPHI U yCTPOUCTBA
MUKPO3JIEKTPOHUKHA U MUKPOCHCTEMHON
TEXHUKHU B BUJI€ GU3UUECKUX U
MaTEMaTUYECKUX MOJENIEH

ITIKP-5.4. Bnaneer
NPaKTUYECKUMHU HaBBIKAMHU
paboThI B IPUKIAIHBIX
poTrpaMMax KOMIBIOTEPHOTO
MO/JICIIUPOBAHUS

Brnageer nmpakTHueCKMMH HaBbIKaMU pabOThI
B [IPUKJIAJIHBIX IPOrpaMMax KOMIIbIOTEPHOTO
MO/JICIIUPOBAHUS IPHOOPOB U YCTPOICTB
MUKPO3JIEKTPOHUKHU U MUKPOCUCTEMHOM
TEXHUKHU

4. Brnaneet npakTUYE€CKUMH
HaBBIKAMH paOOTHI B
MPUKJIAHBIX TTpOrpaMMax
KOMITHIOTEPHOTO
MOJICIIUPOBAHUS

Brnazgeet HaBbIKaMu paOOTHI B MPUKIIATHBIX
porpaMMax Jijisi MOJeJIMPOBaHUS TPHUOOPOB
U YCTPOWCTB MUKPOIJIEKTPOHUKH U
MUKpPOCHCTEMHOM TEXHUKU

[TKC-3. Criocoben
BBITIOJTHEHHUIO HAYYHO-
HCCJIEIOBATEIBCKUX U
OIBITHO-
KOHCTPYKTOPCKUX padoT
B 00JIaCTH MTPOU3BO/ICTBA
151631 (SUN5071
MUKPO3JIEKTPOHUKH U
TBEPAOTEILHOU
IIEKTPOHUKHU

IIKC-3.2. YMeeT cocTaBlIsTh
TEXHUYECKOE 3aJaHue Ha
MPOBEJICHUS HAYYHO-
HCCIIEN0BATENLCKUAX U
OTIBITHO-KOHCTPYKTOPCKHX
pabot

YMeeT coCTaBIATh TEXHUUECKOE 3aJJaHNe Ha
IPOBE/ICHUE HAyUYHO-UCCIIEI0BATENBCKUX U
OTBITHO-KOHCTPYKTOPCKHUX paboT B 06JacTu
pa3paboTKu IpuOOPOB U YCTPOUCTB
MHUKPOAJIEKTPOHUKH U MUKPOCHUCTEMHON
TEeXHUKU

[NIKC-3.3. Bnageet HaBbIKaMu
COCTaBJICHUS paboUero IiaHa
Ha MMPOBE/ICHUS HAYYHO-
UCCIIEI0OBATEIBLCKUX U
OIBITHO-KOHCTPYKTOPCKHUX
pabot

Brageer HaBbIKaMu cOCTaBJICHHS Pab0overo
IUIaHA Ha MTPOBEJICHUE HAYYHO-
HUCCIICO0BATCIIBCKUX U OIIBITHO-
KOHCTPYKTOPCKHX pa0oT B 00JacTH
pa3paboTKy MPUOOPOB M YCTPOUCTB
MHUKPOIJIEKTPOHUKN U MUKPOCUCTEMHOMN
TCXHUKN

[TKC-3.1. 3naer
METOOJIOTHIO TIPOBEICHUS
HAYYHO-HCCIIEIOBATEIbCKUX H
OTIBITHO-KOHCTPYKTOPCKHUX
pabor

3HaeT METOJIOJIOTHIO TIPOBEICHHS HAYyYHO-
HCCIIEIOBATEITLCKUX U OMBITHO-
KOHCTPYKTOPCKHUX padoT B 00acTH
MIPOM3BOJICTBA MPHOOPOB U YCTPOICTB
MUKPORJIEKTPOHUKH U MUKPOCHCTEMHON
TEXHUKH
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[IKC-1. Criocoben
BJIQJICTh COBPEMEHHBIMH
METOJIaMH pacyeTa u

ITIKC-1.1. 3HaeT npyUHLMIIBI
MPOEKTUPOBAHUS U3IETUI
AIEKTPOHHOW TEXHUKHU

3HaeT NPUHLIHUITBI TPOSKTHPOBAHUS IPUOOPOB
U YCTPOMCTB MUKPOIJIEKTPOHUKHU U
MHUKPOCHCTEMHON TEXHUKH

HPOCKTUPOBaHUA IIKC-1.2. Ymeer YMeeT pacCUuThIBaTh MapamMeTpbl U
H3/eINi pacCYMTHIBATh MApPAMETPhl M |XapaKTEPUCTUKH MPUOOPOB U YCTPOUCTB
MHKPOSJIEKTPOHUKH U XapaKTePUCTUKU IPUOOPOB U | MUKPOIIEKTPOHUKUA U MUKPOCHCTEMHOM
TBEPAOTEIILHON YCTPOHCTB TEeXHUKH

SJICKTPOHHKH, MUKPOIJIEKTPOHUKU U

CIIOCOOHOCTBIO K TBEPAOTEIBHOU 2JIEKTPOHUKH

BOCIPUATHIO, [IKC-1.3. Bnageer HaBbikamMu |BiazeeT HaBbIKaMy paObOThI B IIPUKIATHBIX

pa3zpaboTke u
KPUTHYECKOM OLICHKE
HOBBIX CITIOCOOOB UX
MIPOSKTUPOBAHHUS

paloThI B MPUKIIATHBIX
nporpaMmax Juis pacyera u
IIPOEKTUPOBAHHUS
AIIEKTPOHHBIX YCTPONCTB

porpaMMax Jyist pacyeTa u MPOEeKTUPOBAHUS
nprOOPOB U YCTPOMCTB MUKPOAIIEKTPOHUKH U
MUKPOCHUCTEMHOMN TEXHUKU

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

= Beero  |CemecTpsl
Bunpl yueOHOI 1esITeIbHOCTH

4acoB |6 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 58 58
JIeKk1IMOHHBIE 3aHATUSA 28 28
IIpakTHueckue 3aHATHA 14 14
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 50 50

BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero
IToaroroBka K TECTUPOBAHUIO 14 14
[ToaroToBka K KOHTPOJIBHOM paboTe 12 12
[ToaroroBka k 1abopaTopHOii paboTe, HalMCaHUE OTYETA 24 24
ITonroToBKa U cAava YK3aMeHA 36 36
Oo0mast Tpya10eMKOCTH (B Yacax) 144 144
O0mas TpyroeMKocCTh (B 3.€.) 4 4

5. CTpykTypa M coaep:KkaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaesiaM (TeMaMm) ¥ BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6numa 5.1 — Paszyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

HasBanus paznenos (Tem) Jlec. [pak. | Jlao. Cam. Beero dopmupyemsble
3aH., pab., | gacos (6e3
TV CLUTUIMHBI 3aH., 4 | pao. KOMIIETEHIINU
q q 9K3aMEHA)
6 cemecTp
1 Beenenue 2 - - 2 4 IIKC-1, IIKP-5,
IIKC-3
2 KoHcTpyKuuMs U pacueT 3JeMEHTOB |4 8 4 16 32 [IKP-5, IIKC-1,
THOPUIHBIX MUKPOCXEM [IKC-3
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3 IIpoexTupoBaHUE TOTIOIOTUU 4 6 8 18 36 [IKP-5, I[IKC-1,
THOPUIHBIX MUKPOCXEM [IKC-3
4 KOHCTPYKIIMS U pacyeT dJIEMEHTOB |6 - 4 8 18 [IKC-1, ITIKC-3
MOJTYTIPOBOIHUKOBBIX MUKPOCXEM
5 M3onsamnusa 311eMEHTOB B 4 - - 2 6 IIKP-5, TIKC-1
MOJIYITPOBOIHUKOBBIX MUKPOCXEMaX
6 IIpoexTupoBaHKE TOMOIOTUU 4 - - 2 6 [IKP-5, I[IKC-1,
IIOJIYIIPOBOXHUKOBBIX MUKPOCXEM [IKC-3
7 KOHCTpYKIIMU 3JIEMEHTOB 4 - - 2 6 [TKP-5, I[IKC-1,
MHKPOCUCTEM [IKC-3

Hroro 3a cemectp |28 14 16 50 108

Uroro|28 14 16 50 108

5.2. Coaep:xanue pa3iesnoB (TeM) JUCHUILI

HHBbI

Coneprxkanne pa3ienoB (TeM) TUCIUTUTAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B TadymIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. 10 JEKIHUSIM)

HaszBanus pasnenos
(Tem) AMCUMIIIIUHBI

Coneprkanue pa3ienoB (TeM) TUCUUILTUHEI (B
T.4. TIO JIEKLUSIM)

TpynoemkocTs

(JIEKIIMOHHBIE
3aHTHS), U

dopmMmupyemsble
KOMIIETCHIIUH

6 cemecTp

1 Beenenue

OcHoBHbIE IPOOJIEMBI U 33]]auu Kypca.
Knaccugukarus MUKpocxeM 1o
(GYHKIMOHATIBHBIM, CTPYKTYPHBIM U
KOHCTPYKTOPCKO-TEXHOJIOTMYECKUM
npusHakaM. Crucrema yciaoBHBIX
0003HaueHUH MUKpocxeM. MapKUpoBKa.

ITIKC-1

HUroro

2 KoHCcTpyKIus u
pacder 3JIeMEHTOB
TUOPUTHBIX
MHUKPOCXEM

Tunsl nognoxexk. KoHCTpyKuu U pacyer
TOHKOILJICHOYHBIX pe3ucTopoB. KoHCTpyKITnu
Y pacyeT TOHKOIIJICHOYHBIX KOHJICHCATOPOB.
KoHcTpykiuu 1 pacdeT TOHKOIIJIEHOYHBIX
WHIYKTUBHOCTEH. PacueT mieHoYHbIX
MIPOBOJIHUKOB ¥ KOHTAKTHBIX TUIOIIA/IOK.
KoHcTpyKiinyu HaBECHBIX KOMITIOHEHTOB.
Koncrpykuuu u pacuer CBY I'IC.
KoHcTpykiuu u pacdeT 3JeMEHTOB
ToncromieHouHsx VIC.

ITKP-5, TIKC-1

Hroro

3 IIpoexkTupoBaHue
TOTIOJIOTUU THOPHUIHBIX

MHUKPOCXEM

Ocob6ennoctu Tononoruu rudpuaasix UC u
3Tankl ee npoektupoBanus. [lapasutHeie
CBSI3U B TMOPUIHBIX MUKpocxemax. Pacuer
TEIUIOBOTO PEKUMA THOPUIHONH MHUKPOCXEMBI.
I'epmernzanus UMC. TpeboBanus k
repMern3zanuu. Tunsl kopnycoB. PasBapka
koprryca. CriocoObI pa3Bapku. I'epmernzanus
KOPITYCOB, crtoco0bl. KOHTpOIh
repMeTu3anuu kopmycos. KoHcTpykTopckas
JTOKYMEHTAIHSL.

TIKP-5, TIKC-1,
MKC-3

Htoro
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4 KoHcTpyKIMs U [Tou10KKH MOITYTIPOBOAHUKOBBIX 6 ITIKC-1
pacuer 3JIeMEHTOB MukpocxeM. KoHcTpykiuu u pacuer
MOJIYIIPOBOJIHUKOBBIX | 3JIEMEHTOB MOJIYITPOBOTHUKOBBIX MUKPOCXEM
MHKPOCXEM (OUMONSPHBIX U TOJIEBBIX TPAH3UCTOPOB,
JIMOJI0B, PE3UCTOPOB, KOHJEHCATOPOB).
WuTerpanbHas nHxkekunoHHast joruka N2J1.
NHXeKIIMOHHO-110JIeBast JTOTHKA.
KoHcTpyKIiMs MHOTOOMHUTTEPHBIX U
MHOT'OKOJIJIEKTOPHBIX TPaH3UCTOPOB.
KoHcTpykunu AM070B U TPaH3UCTOPOB C
6apsepoM LoTTKH.
Hroro 6
5 U3onsaums 35meMeHToB | CriocoObl H30ISIUN 3JICMEHTOB 4 IIKP-5, IIKC-1
B [IOJIYTIPOBOJIHUKOBBIX |TOTYTPOBOJHUKOBBIX MUKPOCXEM Ha
MHUKpPOCXEMaxX OUIOJISIPHBIX TPAH3UCTOPAX: U3OJIALIUS
00paTHO CMEILEHHBIM P-N-TIEPEXOJIOM,
TURJIEKTpUYECKask 301U,
KOMOMHHPOBaHHAS H3OJISIIHS.
Hroro 4
6 IIpoexTupoBanmue OcHOBHBIE TPaBUJIa MPOEKTUPOBAHUS 4 ITKP-5, TIKC-1,
TOIOJOTUH TOIOJIOTHH MOJIYITPOBOJHUKOBBIX MUKPOCXEM [TKC-3
MOJIYTIPOBOJTHUKOBBIX  |Ha Oumnossipabix 1 M /[I1-Tpan3ucropax.
MHUKPOCXEM OcHOBHBIE NIPaBUJIA POEKTUPOBAHUSA
M30JIMPOBAHHBIX 00J1aCTEH.
Htoro 4
7 KoHncTpykiuu MHUKpPO3JIEKTPOMEXAHUYECKHUE CUCTEMBI 4 [IKP-5, I[TKC-1,
AJIIEMEHTOB (MBMC). ®oToHHBIE KpUCTAILIBL. J[aTUNKY. ITIKC-3
MUKPOCUCTEM Cencopsl. buounnsl. bBuopeakropsl.
«JlabopaTopus Ha KpUCTAILIE».
Htoro 4
Hroro 3a cemectp 28
Uroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHITHH (CEMUHApPOB)
HasBanus pasznenos (tem) | HanmeHoBaHME MpaKTHYECKUX T dopmupyemble
NUCHUILIINHBI 3aHATUN (CEMUHAPOB) PYIOCMKOCTD, 1 KOMIIETCHIINU
6 cemecTp
2 KoHcrpykuus u pacuer |Pacuer koHCTpyKIun 4 ITIKP-5, IIKC-1,
AIIEMEHTOB THOPUTHBIX TOHKOIUJIEHOYHBIX PE3UCTOPOB [IKC-3
MHKpPOCXEM Pacuet koHCTpYKIIMU 4 IIKP-5, IIKC-1,
TOHKOIIJIEHOYHBIX KOHJIEHCATOPOB ITIKC-3
Hroro 8
3 IIpoexkTupoBanue Pacuer napa3suTHBIX CBsi3€H B 2 ITIKP-5, TIIKC-1,
TOTIOJIOTHH THOPUTHBIX THOPUIHBIX MUKPOCXEMax [IKC-3
MHKpPOCXEM PacueT TennoBeIX peKUMOB 4 IIKP-5, IIKC-1,
AJIEMEHTOB THOPHTHBIX [IKC-3
MHKPOCXEM
Hroro 6
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Hroro 3a cemectp 14

Hroro 14
5.4. JlaGopaTopHbIe 3aHATHSA
HaumeHnoBanue nabopaTopHbIX paboT npuBeieHO B Tabnuue 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HazBanus pasnenoB (Tem) HanmenoBanue naboparopusix | Tpyaoemkocts, | DopMupyembie
JUCLIAIUIMHBI pabot q KOMIIETEHIINH
6 cemecTp
2 KoHcTpyKuMst 4 pacuer Omnpenenenne NOrpeHoCTH 4 [TKP-5, TIKC-1
AIIEMEHTOB THOPUIHBIX M3TOTOBJICHHUS
MHUKpPOCXEM TOHKOIJIEHOYHOT'O pPE3UCTOpa
Hroro 4
3 IIpoektupoBanue Tononoruu | KoHcTpykuus u onpezaeneHue 4 ITKP-5, IIKC-1,
TUOPUIHBIX MUKPOCXEM [IapaMeTpPOB TOHKOIUIEHOYHOTO ITIKC-3
KOHJIEHCAaTOopa
Konctpykuuu u onpeneneHue 4 ITKP-5, TIKC-1,
[1apaMeTPOB IMOATOHAEMBIX ITIKC-3
PE3UCTOPOB M KOHJIEHCATOPOB
Hroro 8
4 KoHCTpyKIMs U pacuer Onpenenenue napamMmeTpos 4 IIKC-1, ITIKC-3
AIIEMEHTOB TG PY3MOHHBIX P-N IEPEXOJI0B
MOJTyTIPOBOTHUKOBBIX
MI/IK}II)OIZXCMI[ Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npenycMoTpeHo yueOHbIM IIaHOM
5.6. CamocTosiTeqbHasi padoTa

Bunbl caMmocToATeTbHOM paboThI, TPYJOEMKOCTh U ((OPMHUPYEMbIe KOMIICTCHIIMH TIPEICTaBICHBI B
tabmuie 5.6.
Tabaura 5.6 — Bujbl caMoCTOSITENIEHOM pabOThI, TPYA0EMKOCTh B (pOopMHpyeMble KOMICTCHIIUN

Bunanr
HasBanus pasznenos . Tpynoemkocts, | PopMupyemble ®opMbI
(TeM) AMCLUIIINHBI CaMOCTOATCIRHON q KOMIIETEHIINH KOHTPOJIS
paboThI
6 cemecTp
1 Beenenue IloaroroBka x 2 TIKC-1 TectupoBanue
TECTUPOBAHUIO
HUrtoro 2
2 Koncrpykuus u pacuet |I[logroroska k 2 [IKP-5, IIKC-1 | TectupoBanue
AIIEMEHTOB TUOPU/IHBIX | TECTHPOBAHUIO
MHKpOCXEM IloaroroBka k 8 [TIKP-5, I[IKC-1, | KontponbHas
KOHTPOJILHOHM paboTe [TKC-3 paborta
[Togroroska k 6 [IKP-5, I[IKC-1 | JlabopaTopHas
nabopaTopHoii pabdote, pabora
HallMCaHHUe OTYeTa
Hroro 16
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3 IIpoexTupoBanue ITonroroBka k 2 [TIKP-5, [IKC-1, | TectupoBanue
TOTIOJIOTUY THOPUIHBIX | TECTHPOBAHUIO [IKC-3
MHKpOCXEM IToaroroBka k 4 [TIKP-5, I[IKC-1, | KontponbHas
KOHTPOJIbHOM paboTe [IKC-3 pabora
[Togroroska k 12 [IKP-5, IIKC-1, | JlaboparopHas
nabopaTopHoii pabdote, [IKC-3 pabota
HaIlMCaHUE OTYETa
Hroro 18
4 Konctpykuus u pacuet |[loaroroBka k 2 [IKC-1 TectupoBanue
AIIEMEHTOB TECTUPOBAHUIO
ITOJIyITPOBOTHHKOBBIX [Togroroska k 6 [TIKC-1, IIKC-3 | JlaboparopHas
MHUKPOCXEM nabopatopHoii padore, pabota
HaIlMCaHUE OTYETa
Hroro 8
5 U3onsums snemenToB B |[loaroroska k 2 ITIKP-5, IIKC-1 | TectupoBanue
MOJTYTIPOBOTHUKOBBIX TECTUPOBAHUIO
MHUKpOCXEMax HToro 2
6 IIpoexTupoBanue [TonroroBka k 2 [IKP-5, [IKC-1, | TectupoBanue
TOIIOJIOTH TECTUPOBAHUIO [IKC-3
MOJTYTTPOBOTHUKOBBIX
MI/IK}I;OI;XGMH Hroro 2
7 KoncTpykiuu [ToaroroBka k 2 [TIKP-5, [IKC-1, | TectupoBanue
3JIEMEHTOB MUKPOCHCTEM | TECTUPOBAHUIO [IKC-3
HUrtoro 2
Hroro 3a cemectp 50
ITonroroBka u caaua 36 OK3aMeH
JK3aMeHa
Hroro 86

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHSITUH
Bunel yueOHOM nesTeNbHOCTH
dopMupyembie
Jlex. | IIpak. | JIa6. | Cawm. DopMbI KOHTPOJIA
KOMITETEHITUH
3aH. 3aH. pao. pao.
ITIKP-5 + + + + Kontponbnas padota, JJaboparopras
pabora, TectupoBanue, Jk3aMeH
ITKC-3 + + + +  |KonTposbHas paboTta, JlaboparopHas
pabota, TectupoBanue, JK3aMeH
[MKC-1 + + + + KonTponbnas pabota, Jlaboparopuas
pabota, TectupoBanue, JK3aMeH

6. PeiiTunroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

CornacoeaHa Ha noptane N2 54351 8



. . | MakcuManpHBIN OaT
MaxkcumanbHbIA MaxkcuMabHbIN
3a IEPUO MEKITY Bcero 3a
®opMBbI KOHTPOJIS 6amn Ha 1-yro KT ¢ Oasw 3a mepuon
2KT u Ha xoHerly CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
6 cemecTp
KonrponsHas padora 10 10 10 30
Jlaboparopnas padoTa 0 10 10 20
TectupoBanue 5 5 10 20
OK3aMeH 30
HToro makcumyM 3a 15 25 30 100
epUOL
Hapacratomum ntorom 15 40 70 100

6.2. [lepecuer 0a/1J1I0B B OLIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabmuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUMOHHYIO U MEKAYHAPOIHYI0 OLCHKY

[lepecuer cymMmmBbl 0ayuIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopuUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpeacTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. IlpoexTupoBaHuEe U KOHCTPYHUPOBAHNWE MHTETPATBLHBIX MHUKPOCXEM : yueOHoe mocodue / A. A.
Kuransckuii ; degepanbHOE areHTCTBO MO 00pa30BaHUI0, TOMCKHM TOCYIapCTBEHHBIN YHUBEPCUTET
CHUCTEM YIIpaBJCHHS U panuodiekTponnku, Kadbenpa dusudeckoit anmekrponuku. - Tomck : TYCVYP,
2007. - 195 ¢ (manmuuue B 6ubmoteke TYCVYP - 50 3k3.).

2. TexHonorus ¥ KOHCTPYKIMH MUKPOCXEM, MUKPOIIPOIIECCOPOB U MUKPOCOOPOK : YueOHUK AJis
By30B / JI. A. Konenos. - M. : Paguo u cBs3w, 1989. - 400 c. (manuune B Oubamoreke TYCVYP - 48 5k3.).

3. Tepexos, A. W. TexHomoTHYE€CKHUE OCHOBBI M3TOTOBJICHUS HHTETPATILHBIX MUKPOCXEM : Yu4eOHOE
nocobue / A. U. Tepexos, . A. TuxomupoBa. — MBanoso : UT DY, 2018. — 116 ¢ [DaeKTpOHHBIH
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/154591.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa
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1. CnpaBoyHOoe mocoOue MO KOHCTPYHPOBAHHUIO MHUKPOCXEM : CIpaBOYHOE m3ganue / D. A.
Marcosn, JI. M. KpsbkanoBckuit. - MuHck : Beimmiimras mkona, 1982. - 224 ¢. (Hanu4yue B OMOIHOTEKE
TYCVYP - 51 3k3.).

2. KOHCTpYKIIUHM M TEXHOJOTHS MUKpOCXeM : YdyeOHoe mocobue mist By30B / D. A. MaTcoH. -
MuHck : Bemmiimas mkona, 1985. - 206 ¢ (manuune B 6udnanoreke TYCYP - 49 5k3.).

3. BBenenue B cucTeMbl aBTOMAaTU3HUPOBAHHOTO MPOEKTUPOBAHUS MHTETPAIbHBIX MUKPOCXEM :
y4ueOHO-MeToandeckoe mocooue / coctaputenu A. B. Tyuun [u ap.]. — Boponex : BI'Y, 2017 — Yactb
1 —2017. — 111 ¢ [DnexTponHbIii pecypc|: — Pexxum moctyma: https://e.lanbook.com/book/154768.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHBbIE YUeOHO-METOANYEeCKUE MOCOOUsI

1. IIpoexTupoBaHre U KOHCTPYHPOBAHUE MHTETPAIBHBIX MHUKPOCXEM : Y4eOHO-METOIUYECKOE
nocobue Mo ayJUTOPHBIM MPAKTHUYECKUM 3aHATHSIM U CAMOCTOSTENHHONH paboTe Uil CTYIEHTOB
cneruanbHocTd 210104 "MUKPO3JIEKTPOHUKA B TBEPAOTEIbHAs dNeKTpoHuKka" / A. A. XKuranbckui ;
®denepalbHOE areHTCTBO MO 0Opa3oBaHMIO, TOMCKHN roCcyJAapCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBJICHUS U PaguodIeKTpoHuKH, Kadenpa ¢usudeckoit snexrponuku. - Tomck : TYCYP, 2007. - 40 ¢
(manmuue B 6ubnuoreke TYCVYP - 51 3k3.).

2. MUKpPO3JIEKTPOHUKA : METOIWYECKHE yKa3aHUs 10 BBIMOJHEHUIO JTaOOPaTOPHBIX paboT 1Mo
KypCYy MHUKPOIJIECKTPOHUKA s CTyAeHTOB crnenuansbHOocTu 210104 "MuUKposIeKTpOHUKA H
TBEpIOTENbHAs dneKTpoHuKa" / A A. Xuranbckwuii ; @enepanbHOE areHTCTBO MO0 00pa3zoBaHuto, ToMcKuit
rOCYJapCTBEHHBI YHHBEPCUTET CHUCTEM YIPABICHHUS M paanodnekTpoHuku, Kadenpa duszmueckoit
anekTpoHuKH. - Tomck : TYCVYP, 2007. - 71 ¢ (mamuuue B oudmmoreke TYCVYP - 30 2k3.).

3. 3amuTa MHTETPAIBHBIX MHKPOCXEM OT AJIEKTPOCTATHUECKOTO pa3psa : y4eOHO-METOIUIECKOe
nocobue / cocraBurenu A. B. Tyuun [u np.]. — Boponex : BI'Y, 2018. — 57 ¢ [DnekTpoHHBII pecypc]:
— Pexxum noctyna: https://e.lanbook.com/book/171184.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JIUIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3]J0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (popMax,
aJIaAlITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€4YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn NUCUUIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ IPOrpaMMHoOe of0ecrnedyeHre JUCHMIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pYyJOBaHHAs JOCKOW U CTaHJAPTHOW yueOHOM
Mebenbio. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAAHbIE TTOCOOUS, 00eCIIeUnBaOIIe
TEMATUYECKHE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYECKUX 3aHATHI
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VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayJIUTOPHUS JIJIsl IPOBEJICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIICHHE 111 KypCOBOI'O MPOEKTUPOBAHUS
(BBIMOJIHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJisg MPOBEACHUS T'PYNIOBBIX U HMHIMUBUAYaJIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 222 ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

- Komnrerorep Intel(R) Core (TM)2 CPU;

- [TpoexTop Beng;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

JlaGopaTopusi TEXHOJIOTHH MHTETPAJIbHBIX CXeM: yueOHas ayJJUTOpus IJi MPOBEACHUS 3aHATUI
naboparopuoro tumna; 634034, Tomckas o6macte, T. Tomck, Bepimanna ynuna, a. 74, 116 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- YcraHoBKa BakyyMHOro HanblieHust Y PM-3 (2 wr.);

- YcranoBka BakyyMHoro HansuieHust Y BH-2M-1;

- YcranoBka BakyyMHOro HanbsuieHust BYII-5;

- Hacoc Bakyymnsiit 2 HBP-5/1M;

- Bakyymmerp BUT-2;

- Uctounuk nuranus YUII-2 (2 mr.);

- N3mepurens ummuranca E7-20;

- Uctounuk mutanug HY 3003;

- Mukpockon MMYV-3;

- Mukpockon MUH-4;

- Mukpockon MBC-9;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocTOoATENbHONU paboThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI U MHBAJIUJAMHU
OCYILECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJACTB
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npuema/nepenadn yuyeOHol nHpopMalmy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOKHOCTH MPOCMOTpA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ OOYy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLUATUTMHBI KOMIIETEHIINU
1 Beenenne [IKC-1, IIKP-5, |TectupoBaHue [IpumepHBIil nepeueHb
[IKC-3 TECTOBBIX 3a/IaHU
OK3aMeH [lepeuenpb sK3aMeHaIIMOHHBIX
BOIIPOCOB
2 KoHcTpyKuust 4 pacuer [IKP-5, IIKC-1, |KoHTponbHas [IpuMepHBIil nepeyeHb
AJIEMEHTOB THOPUTHBIX [IKC-3 pabota BAapUAHTOB (3aJjaHUI)
MHUKPOCXEM KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 IIpoextupoBanue Tonosorun |ITIKP-5, IIKC-1, |KonTponbHas [IpuMepHBIii TEpeUeHb
TUOPUTHBIX MHUKPOCXEM ITKC-3 pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Tembl m1abopaToOpHBIX paboOT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
4 KoHCTpyKIMs U pacuer [IKC-1, I[IKC-3  |JIabopaTopHas Tembl 1abopaTopHBIX paboT
AJIEMEHTOB pabota
ITOTYyIPOBOTHUKOBBIX TectupoBanue [IpumepHBIil nepeyeHb
MHKPOCXEM TECTOBBIX 3aJaHUI
OK3aMeH Ilepeuenb 3K3aMEHALIMOHHBIX
BOIIPOCOB
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5 M3oiAnus 3J1EMEHTOB B [IKP-5, IIKC-1  |TectupoBaHue [IpumepHBIil nepeyeHb
MOJTYTIPOBOTHUKOBBIX TECTOBBIX 3a/laHUM
MHKpOCXEMaxX DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
6 IIpoexktupoBanue tononorun |IIKP-5, [IKC-1, |TecrupoBanue IIpuMepHBIil IepeyeHb
MOJTYTIPOBOIHUKOBBIX [IKC-3 TECTOBBIX 3aJaHUN
MHUKPOCXCM DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
7 KoHCTpyKLIMH 3JIEMEHTOB [IKP-5, [IKC-1, |TectupoBanue [IpumepHBIil nEepeyeHb
MHUKPOCUCTEM TIKC-3 TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

[lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIIETBOPUTEIHHO) | MAKCUMAJIBHOH | TN ()parMeHTapHbIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO ¢bparmeHTapHbIe
OCBOEHHOE pUMEHEHUE
yMEHHUE HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbIE HO HE YCIICIIHOE, HO HE
MaKCHUMaJIbHOM 3HAHUSA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE MIPUMEHEHHE
yMEHHE HaBBIKOB
4 (xopo11o) ot 70% 1o c(OpMHUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% or HO cOoZepXKallne YCIIELIHOE, HO YCHEWHOE, HO
MaKCHUMaJbHOM OTJIebHbBIE coJiepxarue coJiepKallye
CYMMBI 0auioB | mpoOIemMbl 3HAHUS OTJIEIbHbBIE OTJIeTbHbBIE
poOeIbl yMeHue POOEIBI
MpPUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCIELIHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUE yMEHHUE CHCTEMaTHYECKOE
CYMMBI 0aJIIOB 3HAHUS NpUMEHEHUE
HABBIKOB

[Ikana KOMIUIEKCHOHM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHIIMI TIpuBeieHa B Tabmuie 9.3.
Tabauma 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(hOPMUPOBAHHOCTH KOMITETEHITUI

Ouenka dopMynrpoBKa TpeOOBaHUM K CTETICHN KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kakue u3 pe3UCTHBHBIX MATEPHAIOB NMPUMEHSIOTCS MPU H3TOTOBJICHUH BBICOKOOMHBIX
PE3UCTOPOB?
a) KEpMEThI
0) crimaBbl
B) YHUCThIE METAJLIBI
2. KakomMy kjaccy YHCTOTHI JOJKHBI COOTBETCTBOBATH IMOJJIOXKKH, TMPUMEHSIEMBIEC B
TOHKOTUICHOYHOW TEXHOJIOTHH?
a) 14
0) 10
B) 8
3. Kakue U3 pe3ncTHBHBIX MaTepHAIOB HE MPUMEHSETCS TIPH U3TOTOBICHUU TEPMOCTAOUIBHBIX
PE3UCTOPOB?
a) KEpMEThI
0) crimaBbl
B) YHCThIE METAJLIBI
4. Ecnm mar koopaunarorpada 1 mm, a macmrtad 10:1, To kakoi OyJeT TOmoJIorHyeckasi IMupruHa
pesuctopa, eciu brexa=300 mxm, broun=305 MM, bp=350 Mrm?
a) 350 mxm
6) 300 Mkm
B) 400 MKM
5. C ompeneneHus Kakoro rnapaMerpa HauMHAeTCsl pacdeT pe3ucropa ¢ Ko3PGUIueHToM (OpMbI
10>Kp>1?
a) C pacueTa IMIMPUHBI PE3UCTOPa, b
0) ¢ pacdera JUIMHBI pe3ucropa, |
B) C pacyeTa MOUTHOCTH pe3ucTopa, P
6. Ilpu mnaBHO¥W MOATOHKE COMPOTHUBICHUS KaKOW M3 HAAPE30B O0ECMEUMBACT «TPyOyI0»/
«IUJIAaBHYIO» MTOATOHKY?
a) BJIOJIb/TIONIEPEK
0) monepex/BaoIb
B) O] YTJIOM
7. MakcuManbHasi TOJIIMHA AUDJIEKTPUYECKON MIIEHKH /I TOHKOIIJICHOYHBIX KOHJICHCATOPOB
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10.

10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.

22.

cocTaBisieT?
a) 1 Mxm

0) 0,1 Mkm
B) 10 Mkm

. KaKOMy KJIaCCy YHUCTOTBI AOJI’KHBI COOTBETCTBOBATH IMOANOXKH, MNPUMCHICMBIC B

oTynpoBOAHUKOBBIX UMC?
a) 14

0) 10

B) 8

. Kakue Buabl H30514111M OTHOCSATCS K KOMOMHUPOBAHHOMY CIIOCO0Y?

a) M30IJIaHapHAask TEXHOJIOTUS

0) monMIUIaHapHast TEXHOJIOTHS

B) SMUILIAHAPHAS TEXHOJIOTHS

T') IeKaJTb METO/T

1) METOJ1 OAJIOYHBIX BHIBOJIOB

€) KOJIJIEKTOpHAas u3onupyromas nuddysus

Kakas u3 omeparnuii nmo ¢opMupoBaHuio MOaynpoBogHHKOBOW UMC BeIOTHSETCS caMOit
NEPBOM, IPU YCIOBUH UCTIONB30BAHMSI MTOAJIOKKH C SMUTAKCHAIBHBIM CII0EM?
a) hopMHpOBaHUE U30JUPOBAHHBIX 0OJIACTEH

0) bopmupoBaHue 6a3bl TPAH3UCTOPOB

B) (hOpMUPOBAHUE SIMUTTEPOB TPAH3UCTOPOB

r) GOpMHUPOBAHKE 3AMUTHOTO CIIOS

1) GOpMHUPOBAHUE METAJUTU3AIUN

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. Homnoxxxku 'MC. Ha3znauenne. TpeGoBaHUS K MaTepuaty MOUIOKEK. MaTepuaibl MOII0KEK

I'cC.
Martepuasisl 11eHOK ToHKomIeHouHbIXx MMC.

. Kondurypanuu TOHKOIIEHOYHBIX PE3UCTOPOB. PacueT KOHCTPYKIMU TOHKOIJICHOYHBIX

PE3UCTOPOB.
KOHCTpyKIIMN TOHKOIIJIEHOYHBIX PE3UCTOPOB C MOATOHKOM CONIPOTUBIICHHUS.

. KoHCTpyKIIMM TUIEHOUHBIX KOHJIEHCATOpOB. OrpaHUYeHHs PU NPOEKTUPOBAHUU IJIEHOYHBIX

KOHACHCATOPOB. Pacuer mieHo4HOT0 KOHACHCATOpa.

. KOHCprKI_II/II/I MNOATOHACMBIX TOHKOIINICHOYHBIX KOHACHCATOPOB. MaTepI/IaHLI TOHKOIINICHOYHBIX

KOHJIeHCAaTOpoB. TpeOoBaHus K MaTepuasaM TOHKOIUIEHOYHBIX KOH/IEHCATOPOB.
KoHCTpyKIuM miIeHOYHbIX HHAYKTUBHOCTEeH. HoMuHanbl mHAyKTUBHOCTEH. CrocoOsI
MOBBILIEHUS] HOMUHAJIOB UHAYKTUBHOCTEH.

. KoHcTpyKkuMM TOHKOIIIEHOUHBIX pacipeneiaeHHbix RC-cTpykTyp.

Hagechsie anementsr ' MC.

Oco6ennoctu mpoektupoanust CBY ['MC. Dnementst CBY I'HC.

XapaKTepUCTUKA OCHOBHBIX 3TAIOB IIPOCKTUPOBAHUS TOIIOJIOTHH.

OCHOBHBIE TEXHOJIOTUYECKHE OMNEpalMyd HM3TOTOBJICHUS TOJICTONICHOYHBIX THOPUIHBIX
MHUKPOCXEM.

Pacuer KOHCTPYKIMU TOJICTOIUIEHOYHBIX PE3UCTOPOB.

OcHoBHbI€ 3Tans! TemnoBoro pacuera I'MC. 30HbI TEMI0BOTO BIKAHMS. PacdeT 30H TENI0BOro
BIIUSIHUSL.

I'epmernzanus UMC. TpeboBanus k repMmeTH3anuu. TUITBI KOPITYCOB.

Kopmyca. Pa3Bapka koprmyca. CriocoObl pa3BapkH.

Kopmnyca. I'epmernsanns KopmycoB CBapKOH.

Kopmnyca. I'epmernsanus kopmyca naikoil.

Kopmnyca. beckopycHas repmerusanus. ['epMernzanus miacTMaccoil.

Kopmnyca. Kontpons repmeTnsanum Kopnycos.

[Monnoxku mnonynpoBoaHukoBeix HWMC. Cucrema yCIOBHBIX 0003Ha4YeHUU
IIOJIYIIPOBOXHUKOBBIX IIJIACTHH.

JAusnekTpuyeckue MOJIOXKKH MmoaynpoBoJHUKOBeIX MMC. OcHoBHbIEe TpeOoBaHUS
npeIbsIBIseMble K MaTepuany nooxek. CucreMa yclIoBHBIX 0003HaueHUN. MaTepuasl s
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23.
24.

25.

26.

27.

28.

29.
30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.
49.

MOJITIOMKEK.

Bunbl 571eMEeHTOB, peann3yeMbIX B MOJIYIPOBOJIHUKOBON TEXHOJIOTHUU U CIIOCOOBI UX CO3/IaHUsl.
HNuTerpanbHble TpaH3UCTOPHI n-p-n. KoHCTpykuus, ¢ ykazaHueMm TiayOWH 3ajeraHus
nuddy3uoHHBIX obOnacTed. DTambl co3gaHus nUPEOy3MOHHBIX 00JacTeld TpaH3UCTOpA,
TpeOOBaHUS K UX KOHIICHTPAIIMM W pa3MepaM oOJacTei.

NuTterpanbabie TpaH3UCTOPHI p-n-p. KoHCTpyKIMuU p-n-p TpaH3ucTOpoB. OCHOBHBIE HEIOCTATKU
p-Nn-p TPAH3UCTOPOB U CIIOCOOBI UX YCTPAHEHUS.

MHorosMutTTepHbIe TpaH3UCTOPHI N-p-n. KoHcTpykium, Ha3HaueHne. OCHOBHbIE MPOOJIEMBI IPU
KOHCTPYHUPOBAHUU U CIIOCOOBI X YCTPAHEHUSI.

MHOTOKOJIIEKTOPHBIE TpaH3UCTOPHI N-p-n. KoHCTpyKIMK, Ha3HaueHne, OCHOBHbIE MPOOIEMbI
IIPU KOHCTPYUPOBAHUU U CIIOCOOBI UX YCTPAHEHHS.

NuTerpanbHas mHXeKmUOHHAss noruka M2JI ¢ ropu3oHTanbHBIM W BEPTUKAJIbHBIM
HHXKEKTOpoM. OCHOBHBIE TIOCTOMHCTBA. Ha3zHaueHue.

HNuxexnumonno-nonesas goruka UITJI.

Wurterpanbusie nuoabpl. Koncrpykuuu. [IpoGiaeMsl mpu co3gaHuK UHTErPAJbHBIX THOJ0B U
cnocoObl ux pemieHus. [lapaMeTpsl AMOA0B MPH Pa3IMYHbIX KOHCTPYKLHUSAX.

Huonwt lllotku. TexHoMornueckue TPy IHOCTH TIPU co3aaHuu 1uoa0B [IIoTTku u criocoOsr ux
pelieHus. Marepuansl, HCIIOJIb3yeMbIe MPU U3roToBIeHUU A1noa0B LloTTku.

Tpanzuctopsl ¢ nuogamu [lotku. KoncTpykinm, Ha3HAYEHUE.

Nuterpanbubie pe3uctopsl. KoHCTpyKIIMM, mapamMeTphl.

WuTerpanbubie KoHIeHCaTOphl. KOHCTpYyKIIMK, mapaMeTpsl.

MeTtoas! uzossiiun 35memenToB IMC. JlnoaHas n30ms1us.

Mertoap! uzomsiuu anemenToB UMC. Komnekropras u3omupytomias guddysus.

Mertoap! uzomsiiuu snemenToB UMC. bazoBas nzonupyromas nuddysus.

Mertons! uzomdaimu dieMeaToB UMC. MeTox caMon30IAiu h-00J1aCThIO.

Mertoap! nzomsanuu 35emeHToB UMC. M30ms1ust TOHKOM MJIEHKON AUAJICKTPHUKA.

Metoas! nzoisiiun 35memenToB UMC. Jlekaab-mMeTos.

Mertonb! uzomsdaimu 3emMesToB VIMC. Mertox 6aji04HbBIX BEIBOIOB.

Mertoap! uzomsiuu anemenToB MUMC. Mertoa kpemHuit Ha candupe.

Mertonap! uzomnsauuu 35ementoB UMC. M3omnnanap.

Mertoap! nzomsauuu 35emenToB UMC. Ilonumnanap.

Pa3zpabotka Tononoruu UMC. [IpaBuna npoeKTHpOBaHMs H30JIMPOBAHHBIX 00JIaCTEH.
Pa3pabotka Trononorun UMC. IpaBuna pazmenienus snemeaToB MMC Ha muiomaay KpucTaniia.
Nuterpanpusie Mukpocxembl Ha MJIII-tpan3uctopax. Tuner MJIII-TpaH3ucTOopoB.
Kommnemenrapnas napa.

3anomMuHaromue ycrpoiictsa Ha MIII-Tpan3ucropax.

ba30BbIii MAaTPUYHBIN KPUCTAILI.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

BapnasT 1. PaccunTaTrh pasMepbl TOHKOIUIEHOIHBIX PEe3HCTOPOB. Yps=2%0 , YRer=1%, Tri=1%.
Mommuocts | Jluanazon IIIar Meton
Hommman, | Jlomyck, it | H3TOTOBIEHHA/
Pesucrop B paccesiHHsI, | TeMIIepaTyp, | KOOpIMHATHOI ]
OmM % i MacmrTad
MBT & CeTKH, MM
R1 600 10 10 )
R2 10000 10 15 -60 + +55 0.5 Macmrad
R3 125000 15 10 10:1
Bapnanrt 9. Paccunrtars pasMepbl TOHKOILIEHOYHBIX Pe3UCTOPOB. Yps=2% , Yrer=1%, Yr:=1%.
Hommsan, | Jomyck Momuocts | Jlnanason [lar Meton
Pesncrop o ’ (yy > | paccesHHS, | TeMmeparyp, | KOOpAHHATHOii | [13TOTOBICHILY
§ MBT i & CeTKH, MM i
R1 800 i 10 )
R2 5500 7 25 -30 + +99 0.5 Maciutab
R3 80000 15 15 10:1
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BapmanTt 1. PaccuntaTh pa3Mephl TOHKOIIIGHOYHBIX KOH/IEHCATOPOB. Yco=4% , Yca—1%,
| Pabouee JmamnazoH ITar Metozg
Howmmnan, Yacrota, | Jomyck, j o
HaIIpsUKEeHIe TeMIIepaTyp, KOOpAmMHaTHOH H3TOTORIIEHHS/
nd MI' % . =
B C CETKH, MM MacimrTad
Cl 80 15 10 M
C2 240 5 15 10 -60 ++70 1 Macirab
C3 650 15 15 10:1
BapuanTt 10. Paccuntars pasMepbl TOHKOILIEHOYHBIX KOHAEHCATOPOB. Yco=4% , Ycor=1%,
o . PaGouee JnanazoH [lar MetoJt
omMuHan, | Yactora, | [omyck, i ) o /
od MFI_[ %, HaIIpsKeHIIe TEMHEPHTYP, KOOpAHNHATHOI II31"0TOBJ'IEI-£HH
B 8 CeTKH, MM MacmrTad
Cl 1200 15 10 M
C2 1600 1 15 15 -60 + +85 1 Macuira0
C3 2000 15 15 10:1

BapHﬂHT Nel HpOII3BeCTH TeIUIOBOIl pacyeT M paccuydTaTh 30HBI TEIUIOBOI'O BIIMSAHHA UIA CJISAYIOIINX
2JIEMEeHTOB!

JeMeHT I, Mmm b, MM P>, MBt | Rt BHYT. rpa/Br Twmax.°C
R1 1,5 0.6 15 125
R2 2 0.8 10 125
R3 0,8 1,7 15 125
R4 1,1 0,5 15 125

VTI | 1 15 600 85

DjleMeHTHI pa3MelleHsl Ha 1utate pasmepoM 10x15 mm n tommmnoit 0,45 mM. KoHeTpyKTuBHBI BapuaHt
HMC- Bapmant 4 co creayoommmu napamerpami: hyg=100 mxM, heo=500 mxm, Ax1=0,5 Br/(m*rpan),
Ax2=0,5 Br/(m*rpan), An=1,5 Bt/(m*rpan). Tpausuctop VT1 pacmonoxen Ha pe3nuctope R2. Temmepatypa
okpysxatomteii cpeast Tokp.cp.=-60 + +60°C. Pe3ynpraTs! pacuera IpHBECTH B Bie TaOmHIb!:

Bﬂpl]ﬂHT Nell HPOII3BECTII TEIIOBOIT pacudeT II pacCHHTaTh 30HBI TCIUIOBOI'O BJIMAHHIA A CICTYHOIIIX

37IeMEHTOB:
DIeMeHT 1, mm b, MM P>,MBtr Rt BHYT, rpan/Br Tmax,°C
R1 1,3 0.4 10 125
R2 1,8 0,6 15 125
R3 0,8 1,7 10 125
R4 1,1 0,5 25 125
VTI1 1.1 1,1 18 720 85

OneMeHTHI pa3MellleHsl Ha rwiate pazMepoM 10x15 mm u tommmnoit 0,7 mMm. KoHeTpyKTHBHEIT BapHaHT
HIMC- BapuanT 3 co ciemyrommumu napamerpamu: hg=100 mxmM, hwo=100 mxM, Ax1=0,5 Br/(m*rpan),
Ak2=0,5 Br/(m*rpan), An=1,5 Br/(m*rpax). Tpansucrop VT 1 pacnonoxen Ha pesucrope R1. Temneparypa
okpyskatomeii cpensl Tokp.cp.=-60 + +55°C. PesynbsTaThl pacuera npHBecTH B Bjie TaOIIIIb:

9.1.4. Tembl J1a00paTOPHBIX PadoT

1. Omnpeznenenue NOrpenIHOCTH U3TOTOBJIEHUS TOHKOIIJIEHOYHOTO PE3UCTopa

2. KoHcTpyKIius 1 omnpe/iesieHue mapaMeTpoB TOHKOIIJIEHOYHOTO KOHIEHCATOPA

3. KoHCTpyKIMHU U ONpeIeTIEHUE MapaMeTPOB MOATOHIEMBIX PE3UCTOPOB U KOHJAEHCATOPOB
4. Onpenenenue napameTpoB U Gy3nOHHBIX P-N IEPEXO0B

9.2. MeToan4yeckne peKOMeH AU

YueOHbIN Marepuall nu3jlaracTtcda B Q)OpMC, npez[nonararomeﬁ CaMOCTOATCIbHOC MBIIIJICHHUC
CTYACHTOB, CaMOO6p330BaHI/IC. HpI/I 9TOM CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB UT'PACT pCIIAOIIYIO POJIb
B X0I€ BCETO y‘-IGGHOFO rmpomnecca.

Hauatsp HU3YyUCHHUC NUCHUIIIINHBI HCO6XOI[I/IMO CO 3HAKOMCTBaA C pa60qel71 nporpaMMoﬁ, CIIUCKOM
y‘{e6HO-MCTOIII/I‘{CCKOTO U IpOorpaMMHOTO obOecreuenus. CaMOCTOSITEIbHAS pa60Ta CTYACHTA BKJIKOYACT
pa60Ty C y‘-IC6HBIMI/I MarepuajllaM, BBIIIOJIHCHUEC KOHTPOJIBbHBIX Mep0HpI/I$ITI/II71, npeaAyCMOTPECHHBIX
y‘-IC6HBIM IIJIAHOM.

B mpouecCCce U3yuCHUA JUCHUILNIMHBI JJIA JIYYIICTrO OCBOCHUA MATCpHaAIa HeO6X0)II/IMO pPEryIdpHO
O6paH_IaTLC$I K pCKOMCHﬂyeMOﬁ JUTCPATYypC U UCTOYHHKAM, YKA3aHHBIM B y‘IC6HBIX Martepualiax;
MMOJIB30BAaTHCA YCPE3 KaOuHET CTYACHTA Ha caite yHI/IBepCI/ITCTa O6pa30BaTCHLHBIMI/I pecypcaMu
3J'IeKTp0HHO-6I/I6J'II/IOTC‘-IHOI71 CHUCTCMBI, a4 TaKXKCE O6IJ_ICI[OCTy1'IHLIMI/I HHTCPHET-IIOpTAJIaMU, COACPKAIIUMU
HAYYHO-IIOMMYJISIPHBIC U CHCUHUAJIU3HUPOBAHHBIC MATCpUAJIbI, IMOCBAIMICHHBIC PA3JIMYHBIM aCIICKTaM
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y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUN.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

KoHcrniekTrpoBaHue cTyeHTaMH JEKIIMOHHOT0 MaTepuala o6s3arenbHo. O0s13aTeNbHbIM YCI0BHE
JIOTTyCKa K SK3aMEHY SBJISICTCS BHIMOJIHEHUE U 3all[UTa BCeX JIa0OpaTOPHBIX padoT, a TaKkKe HalMCAHHE
KOHTPOJIBHBIX PaOOT Ha MOJOKHUTENbHYIO OLIEHKY

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0nwmie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLCHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOXHOCTSIMUA 3JJ0POBbSi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMHU, ONIPCACTIAIONIUNMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBEITUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;
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— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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