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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).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

Nunexc quctummmunel: 51.B.02.10.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-1. 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

[1K-1.1. 3HaeT ocHOBHbIE
¢duznueckue u
MaTeMaTHYECKUE MOJIEIU
AJIEKTPOHHBIX IPUOOPOB U
YCTPOWCTB pa3InyHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

3HaeT 6a30BbIe PUBUYECKHE U
MaTeMaTHYeCKHE MOJIENU IPUOOPOB U
YCTPOWCTB MUKPODJIEKTPOHUKH U
MUKPOCUCTEMHOM TEXHUKHU Pa3InYHOIO
(YHKIMOHATBFHOTO HA3HAYCHHS

I1K-1.2. 3HaeT ocHOBHBIE
MpOrpaMMHBIE CPEICTBA IS
(U3UIECKOTO 1
MaTeMaTHYeCKOro
MOJIETTUPOBAHUS
AJIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB Pa3IMYHOTO
(YHKIIMOHAIILHOTO
Ha3HA4YECHUS

3HaeT nepeyeHb 0a30BbIX MPOTPAMMHBIX

MIPOJYKTOB JUIs pacuera U MOJEIMPOBAHUS
pruOOPOB U YCTPONUCTB MUKPOIIEKTPOHUKU U

MUKPOCHCTEMHOM TEXHUKHU Pa3IUIHOTO
(GYHKIIMOHATIBHOTO Ha3HAUCHUS

[IK-1.3. YMmeert npeactaBisiTh
AIIEKTPOHHBIE PUOOPHI U
YCTpOWCTBA B BUJE
bu3NYECKUX U
MaTeMaTUYECKUX MOJCIEH

YMeer cTpouTs 0a30BbIe HU3NUECKUE U
MaTeMaTUYeCKUue MOJAEIH MpHUOOpOB U
YCTPONCTB MUKPO3JIEKTPOHUKU U
MHUKPOCUCTEMHON TEXHUKHU Pa3IUYHOTO
(YHKIIMOHATBHOTO HA3HAYCHUS

I1K-1.4. Bnageer
NPaKTUYECKUMHU HaBBIKAMHU
paboThI B IPUKIAIHBIX
poTrpaMMax KOMIBIOTEPHOTO
MO/JICIIUPOBAHUS

Braneer 6a30BbIMU TPAKTUYECKUMH
HaBBIKAMU pa0OThI B MPUKIIATHOM
MIpOrpaMMHOM 00€CIIeUeHNUH,
MpeAHa3HAYEHHOM JIJIsl pacyeTa u
MOJICTTUPOBAHUS IPUOOPOB M YCTPOUCTB
MHUKPOIJIEKTPOHUKH U MUKPOCUCTEMHOM
TEXHHUKH Pa3IMIHOTO (PYHKIIMOHATLHOTO
Ha3HA4YCHUS

IIK-3. Crioco0eH K
BBITIOJTHCHHIO HAyYHO-
HCCIIEN0BATENLCKUAX U
OIIBITHO-
KOHCTPYKTOPCKHUX padoT
B 00J1aCTH MTPOM3BOJICTBA
U3aenni
MHUKPOIJICKTPOHUKHU U
TBEPAOTEIIBHOMN
AIEKTPOHHUKHU

[1K-3.1. 3HaeT METOIOIOTHIO
MIPOBEICHUS HAYyYHO-
HCCIIEN0BATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pabor

3HaeT 6a30BbIe METOIMKH MTPOBEICHUS
HAYyYHBIX UCCIIEJOBAaHUN TPUOOPOB U
YCTPOICTB MUKPOAJIEKTPOHUKH U
MUKPOCHCTEMHOM TEXHUKHU Pa3IUIHOTO
(GYHKIIMOHATIBHOTO Ha3HAUCHUS

IIK-3.2. YMeeT cocTaBisTh
TEXHHYECKOE 3aJaHue Ha
MPOBEACHUS HAYyYHO-
HCCIIEIOBATEIbCKUX U
ONBITHO-KOHCTPYKTOPCKHUX
pabot

YMeeT BBINOJIHATH IPOCTHIE HAYYHO-
HCCIIEIOBATEIBCKHUE U OIBITHO-
KOHCTPYKTOPCKHE pabOThI B 00JIACTH
IIPOM3BOJICTBA MPHOOPOB U YCTPOICTB
MUKPO3JIEKTPOHUKHA U MUKPOCHCTEMHON
TE€XHUKU PA3TUYHOrO (QyHKIIMOHAIBHOTO
Ha3HA4YEHUS

[1K-3.3. Bnageet HaBbIKaMu
COCTaBJICHUS paboUero Iiana
Ha MMPOBE/ICHUS HAYYHO-
UCCIIEI0OBATEIILCKUX U
OIBITHO-KOHCTPYKTOPCKHUX
pabot

Bnaneer 6a30BBIMH METOIUKAMU
HHaHHpOBaHI/IH 158 HpOBCIICHI/ISI Haquo-
HCCJIICOAOBATCIBbCKUX U OIIBITHO-
KOHCTPYKTOPCKHX pa0boT B 00JacTH
MIPOU3BOJICTBA MPUOOPOB U YCTPOMCTB
MHUKPOIJIEKTPOHUKU U MUKPOCUCTEMHOMN
TCXHUKHAU pa3JII/I'-IHOFO q)YHKIlI/IOHaJIBHOFO
Ha3HAYCHUS
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[1K-6. Cnocoben [1K-6.1. 3HaeT npuHUUIIBI 3HaeT 6a30BbI€ ATAIbBI IPOEKTUPOBAHUS U

BIIaJIETh COBPEMEHHBIMHU | IPOEKTUPOBAHUS M3/IEIIHi KOHCTPYMPOBaHHsl IPHOOPOB U yCTPOMCTB
METOIaMH pacueTa u 3JIEKTPOHHON TEXHHUKH MHKPOIJIEKTPOHUKH ¥ MUKPOCHCTEMHOI
IIPOEKTUPOBAHHS TEXHUKH PA3IM4YHOro (QyHKIMOHAIHLHOIO
15631 (SN07071 Ha3HAYCHUS
MHKPOSJIEKTPOHUKH U [TK-6.2. YMeeT paccuuThIBaTh | YMEET pacCUUTHIBATH Oa30BbIe MapaMeTPhl U
TBEPAOTEIILHON IapaMeTpsl U XapaKTEPUCTUKH MPUOOPOB U YCTPOICTB
SJICKTPOHHKH, XapaKTepUCTUKU IPUOOPOB U | MUKPOIIEKTPOHUKUA U MUKPOCHCTEMHOM
CIIOCOOHOCTBIO K YCTPOMCTB TEXHUKH Pa3INYHOTO ()YHKIIMOHATEHOTO
BOCIPHATHIO, MUKPODJIEKTPOHUKU U Ha3HAYCHUS
paspaboTke 1 TBEPJAOTEIIBHON IIEKTPOHUKHU
KPUTUYECKOH OLIEHKe [T1K-6.3. Braneer HaBbikamu | BiiazieeT HaBbIKamu paboThl B 6a30BBIX
HOBBIX CTI0CO00B MX paboThl B IPUKJIAIHBIX IPUKJIAJHBIX IPOrPaMMax i pacyera u
IPOCKTHPOBAHHS IporpaMMax Jijis pacueTa i |[IPOEKTUPOBAHUS PUOOPOB U YCTPOMCTB
IIPOEKTUPOBAHUS MHUKPOIJIEKTPOHUKH ¥ MUKPOCHCTEMHOM
3JIEKTPOHHBIX YCTPOKWCTB TEXHUKH PA3IMYHOro QyHKIMOHAIHLHOTO
Ha3HAYEHUsI

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4STHBIX eUHUIL, 144 akageMHUeCcKUX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4eOHOU JEATEIbHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4acoB |6 cemecTp

Bunbl yueOHO nesTeNbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejiemM, BCero 58 58
JIek1IMOHHBIE 3aHATUSA 28 28
IIpakTHueckue 3aHATHS 14 14
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 50 50
BHEayIUTOPHasA padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
IToaroroBka K TECTUPOBAHUIO 14 14
[ToaroToBka K KOHTPOJIBHOM paboTe 12 12
[ToaroTroBka k 1abopaTopHOii paboTe, HaNMCaHUE OTYETA 24 24
IlonroToBKa U cAava YK3aMeHA 36 36
Oo0mast Tpya10eMKOCTH (B Yacax) 144 144
O0mas TpyroeMKocCTh (B 3.€.) 4 4

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

CTpyKTypa IMCUUIUIMHBI TIO pa3jaesiaM (TeMaMm) U BHaaM y4eOHOU NesTeIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6numma 5.1 — Pasyennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Jlex. Cam. Bcero
Hazpanwust pa3nenos (Tem) [Ipak. | JIa0. dopmupyemblie
3aH., pab., | gacoB (6e3
JUCIIATUTHHBI 3aH., 4 | paO. KOMTIECTCHIINH
q q AK3aMEHa)
6 cemecTp
| Baesiene 2| - | -] 2] 4 | TK-1
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2 KoHCTpYyKIIMH U pacyeT 3JIEMEHTOB 4 8 4 16 32 [IK-1, TIK-3, TIK-6
TOHKOIJIEHOYHBIX THOPUIHBIX
MHUKPOCXEM
3 IIpoekTrpoBaHUE TOMOJOTUU 4 6 8 12 30 ITK-1, TTK-3, TIK-6
TOHKOTIJIEHOYHBIX THOPUTHBIX
MHUKPOCXEM
4 KOHCTPYKIIMM U pacueT 3JIEMEHTOB 4 - 4 8 16 [IK-1, TIK-3, IIK-6
TOJICTOIUIEHOYHBIX THOPHIHBIX
MHUKPOCXEM
5 IIpoekTrpoBaHUE TOMOJIOTUU 6 - - 2 8 [IK-1, I[TIK-6
TOJICTOIJIEHOYHBIX THOPUIHBIX
MHUKPOCXEM
6 OCHOBHEBIE 3JIEMEHTHI TOIIOJIOTHI 4 - - 8 12 IIK-1, IIK-3, TIK-6
MOJTYTIPOBOTHUKOBBIX MUKPOCXEM
7 KoHCTpyKLIMH 3JIEMEHTOB 4 - - 2 6 [IK-1, ITK-6
MUKPOCHCTEM

Utoro 3a cemectp| 28 14 16 50 108

Utoro| 28 14 16 50 108

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0iuIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTUIMHBI (B T.Y. 11O JCKIHSIM)

Hassanus pasnenon
(TeM) TUCIUTUTAHBI

Coneprkanue pa3ienoB (TeM) TUCHUTLTAHEI (B
T.4. TIO0 JICKITHSIM )

TpynoemMkocTb
(JIeKITMOHHBIE
3aHATHSA), U

dopmupyembie
KOMIIETEHIINH

6 cemecTp

1 Beenenue

OcHoBHBIE IPOOJIEMBI U 331241 Kypca.
Knaccudukanus MUKpoOCXeM 1o
(YHKIIMOHATBHBIM, CTPYKTYPHBIM H
KOHCTPYKTOPCKO-TEXHOJIOTUYECKUM
npusHakaM. Cucrema yCiIoBHBIX
0003HaYeHUI MUKpOocxeM. MapKHpOBKa.

[K-1

Htoro

2 KoHcTpykumu n
pacueT 1eMEeHTOB
TOHKOIUIEHOYHBIX
THOPHUIHBIX
MHUKpPOCXEM

Tuns! nognoxexk. KoHcTpykiuu u pacuer
TOHKOIUIEHOYHBIX pe3ucTopoB. KoHCTpyKIMn
U pacyeT TOHKOIUICHOYHBIX KOHIEHCATOPOB.
KoHcTpykunu pe3sucTopoB 1 KOHAEHCATOPOB
C JIABHOW U CTYIIEHYaTOU IOATOHKOU
HOMMHaN0B. KoHCTpyKIMu u pacyer
TOHKOIUJICHOYHBIX HHIYKTUBHOCTEN. Pacuer
IJICHOYHBIX IPOBOJHUKOB U KOHTAKTHBIX
wiomanoK. KoHCTpyKIMu HaBeCHBIX
KoMIOHEeHTOB. KoHcTpykiuu u pacuer CBY
'ic.

[IK-1, TIK-6

HUroro
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3 IIpoexTupoBanue Oco06eHHOCTH TOTIOJIOTHH TOHKOILIEHOYHBIX 4 [IK-1, IIK-6
TOIIOJIOTMH rudpuanbix UC u sTansl ee pacuera u
TOHKOIIJIEHOYHBIX npoektupoBanus. [lapasutHsle cBsi3u B
THOPUTHBIX ruOpuAHBIX MUKpocxeMax. PacueT tenaoBoro
MHKPOCXEM pexuMa ruOpuaHON MUKpocxeMbl. Pacuer
30H TEIJIOBOIO BIUSAHUSA. ['epmeTu3anus
HNMC. TpebGoBanus Kk repMeTu3anuu. THITbI
kopmycoB. Pa3Bapka kopryca. CriocoObl
pa3Bapku. ['epmeTusanus KOpIrycos,
cnoco6bl. KoHTposs repmeTusanuu
KopiycoB. KoHCTpyKTOpCKasi JOKyMEHTALUS.
Hroro 4
4 KoHCTpyKIIUH U Tunbl MOUI0KEK TOJICTOILNIEHOYHBIX 4 [IK-1, TIK-6
pacuer 3JIEMEHTOB TUOPUAHBIX MUKpocxeM. KOHCTpyKInu u
TOJICTOILJIEHOYHBIX pacueT TOJICTOIUIEHOYHBIX PE3UCTOPOB.
THOPUIHBIX KoHcTpykunu U pacdeT TOJCTOMIEHOUYHbBIX
MHUKPOCXEM KOHJIEHCATOPOB. PacyeT mieHO4HbIX
MIPOBOJIHUKOB M KOHTAKTHBIX IIOIIA/IOK.
KoHcTpyKkliny HaBeCHBIX KOMIIOHEHTOB.
Hroro 4
5 IlpoexTupoBanue OCco0EHHOCTH TOTIOJIOTHH TOJICTOIIEHOYHBIX 6 [1K-1, TIK-6
TOIOJIOTHU rubpuanbix UC u sTansl ee NpoeKTUPOBAHUSI.
TOJICTOIIJIEHOYHBIX [Toaronka HOMHUHANIOB A51eMeHTOB. Pacuer
TUOPUIHBIX TEIUIOBOTO peXuMa ruOpUTHON MUKPOCXEMBI.
MHUKPOCXEM Pacuer 30H TenI0BOro BIUSAHUS.
I'epmeruzanus UMC. TpeGoBanus k
repmeruzanuu. Tumnsl kopmycoB. Pa3Bapka
kopmyca. CriocoOsI pa3Bapku. ['epmernsarus
KOpIycoB, crmocoosl. KoHTposb
repMeTu3annu kopnycos. KoHcTpykropckas
JOKyMEHTAIUSI.
Hroro 6
6 OcnoBublie 1emenTsI | [Tognoxku momynpoBoaHukoBbix UMC. 4 IIK-1, TIK-3,
TOIIOJIOTUH OCHOBHBIE 3JIEMEHTHI PeaIU3yeMbIE B [1IK-6
MOJyIPOBOJHUKOBBIX | nonynpoBoanukoBoid UMC. Tomnonoruu
MHUKPOCXEM 0a30BBIX 3JIEMEHTOB 1OJIYIPOBOIHUKOBBIX
HNMC. bazoBbie METOAMKU UCCIIEIOBAHUS
OCHOBHBIX IIapaMETPOB U XapaKTEPUCTUK
noJynpoBoiHUKOBBIX UMC
Hroro 4
7 Konctpykuuu MHUKpPO3IEKTPOMEXAHUUECKUE CUCTEMBI 4 [IK-1, ITIK-6
3JIEMEHTOB (MBMC). ®oToHHBIE KpUCTAILTBL. J[aTYUKH.
MHUKPOCHCTEM Cencopsl. bruounnsl. buopeakTops!.
«JIaboparopust Ha KpucTae».
Hroro 4
Uroro 3a cemectp 28
Uroro 28

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.
Tabmuua 5.3. — HaumeHnoBaHue MPaKTUYECKUX 3aHATUH (CEMUHAPOB)

5.3. llpakT4yeckue 3aHATUSA (CEMUHAPHI)
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Hazpanus pa3nenos (tem) HanmenoBaHue npakTU4eCcKux T dopmupyemble
JUCLUIIAHBI 3aHATUN (CEMHHAPOB) PYAOCMIOCTE, 1 KOMIIETEHIIUU
6 cemecTp
2 KoHCTpyKIMH U pacyeT Pacuer koHCTpyKIIMU 4 I1K-1, I[IK-6
AIIEMEHTOB TOHKOIJIEHOYHBIX PE3UCTOPOB
TOHKOIIJICHOYHbIX Pacuer koHCTpYKIIMK 4 [1K-1, I[IK-6
THOPUIHBIX MUKPOCXEM TOHKOIUIEHOYHBIX KOHJAEHCATOPOB
Hroro 8
3 IIpoexkTupoBaHue Pacuer napa3suTHBIX CBs3€H B 2 I1K-1, I[IK-6
TOIOJIOTUU TUOPUIHBIX MUKPOCXEMax
TOHKOIIJICHOYHbIX Pacuer TennoBsIX peKxUMOB 4 [1K-1, I[IK-6
THOPUIHBIX MUKPOCXEM 3JIEMEHTOB THOPUIHBIX
MHUKpPOCXEM
Hroro 6
Hroro 3a cemectp 14
Hroro 14

5.4. JlabopaTopHbIe 3aHATHUSA

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT

HasBanus paznenos (Tem) HaunmenoBanue naboparopusix | Tpynoemkocts, |  Dopmupyemsie
JUCLUITNHBI pabot q KOMIIETEHIIUU
6 cemecTp
2 KoHCTpyKIMH U pacyeT Onpenenenne NOrpelIHOCTH 4 [IK-1, TIK-3, IIK-6
AJIEMEHTOB TOHKOIUIEHOYHBIX |M3TOTOBJIEHHS TOHKOIUIEHOYHOTO
TUOPUIHBIX MUKPOCXEM pe3ucropa
HUrtoro 4
3 IIpoexTupoBanue KoncTpykuus u onpenenenue 4 IIK-1, ITK-3, T1K-6
TOIOJIOTUU TOHKOIIJIEHOYHBIX |apaMeTPOB TOHKOIUIEHOYHOI'O
rUOPUIHBIX MUKPOCXEM KOHJIeHCaTopa
KoHcTpykunu u onpenencHue 4 IIK-1, TIK-3, IIK-6
apaMeTpoB MOATOHAEMBIX
PE3UCTOPOB U KOHJIEHCATOPOB
Hroro 8
4 KOHCTpYKIIMU U pacyer Onpenenenre napameTpoB 4 IIK-1, ITK-3, T1K-6
3JIEMEHTOB TOJICTOIJIEHOYHBIX | 1M (Y3HOHHBIX P-N IEPEXOIOB
rUOPUIHBIX MUKPOCXEM Htoro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npenycMoTpeHo yueOHbBIM MIaHOM
5.6. CamocTosiTeqbHasi padoTa

Bunbl caMocToATeTbHOM paboThI, TPYJOEMKOCTh U ((OPMHUPYEMbIe KOMIICTCHIIMH TIPEICTaBICHBI B
Tabmuie 5.6.
Tabmuia 5.6. — Buabl caMmocTosTeIbHOU paboThl, TPYI0EMKOCTh U (DOPMHPYEMbIEe KOMIICTCHIIUN

Buarel
HasBanus pasznenos . Tpynoemkocts, | PopMupyeMbie Dopmsbl
CaMOCTOSITEJIbHOU
(TeM) TUCIMITIMHEI q KOMIIETCHIIUU KOHTPOJIA
paboThI
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6 cemecTp
1 Beenenue TloaroroBka x 2 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 2
2 Koncrpykuuu u pacuet |Iloaroroska k 2 I1K-1, [1K-3, TecTtupoBanue
AJIEMEHTOB TECTUPOBAHUIO I1K-6
TOHKOIUICHOYHBIX [ToaroroBka k 8 [1K-1, TIK-6 KonTtponbHas
rUOPUIHBIX MUKPOCXEM | KOHTPOJIBHON paboTe paborta
IToaroroska k 6 I1K-1, I1K-3, JlaGopatopHas
naboparopHoit pabore, [1K-6 paborta
HalMCcaHue oTyeTa
Uroro 16
3 IIpoexTupoBanue [ToaroroBka k 2 ITK-1, T1K-3, TectupoBanue
TOIOJIOTHH TECTUPOBAHUIO I1K-6
TOHKOIIJICHOYHBIX IToaroroska k 4 I1K-1, IIK-6 KonTponbHas
THOPHUAHBIX MUKPOCXEM | KOHTPOIBHO# paboTe paborta
[ToaroroBka k 6 I1K-1, [TK-3, JlaGoparopHas
nmaboparopHo# pabore, [1K-6 pabora
HalycaHue oT4eTa
Hroro 12
4 Konctpykuuu u pacuert |[logroroska k 2 [1K-1, ITK-3, TectupoBanue
JJIEMEHTOB TECTUPOBAHUIO I1IK-6
TOJICTOTLIICHOTHBIX [ToaroroBka k 6 I1K-1, [1K-3, JlaGoparopHas
rUOPH/IHBIX MUKPOCXEM | 1aGopaTopHOii paboTe, [1K-6 paborta
HalycaHue OT4eTa
Hroro 8
5 IIpoextupoBanue IToaroroska k 2 I1K-1, IIK-6 TectupoBanue
TOIOJIOTUU TECTUPOBAHUIO
TOJICTOIJIEHOYHBIX
THOPUIHBIX MUKPOCXEM Hroro 2
6 OcHoBHEBIE 25IeMeHTHI | IToaroroBka k 2 IIK-1, IIK-3, TectupoBanue
TOIIOJIOTMH TECTUPOBAHUIO I1K-6
MIOJTyITIPOBOTHUKOBBIX [ToaroroBka k 6 ITK-1, TIK-3, JlaGopartopHas
MHUKPOCXEM naboparopHoit pabore, ITK-6 paborta
HamucaHue oT4era
Hroro 8
7 KoHncTpykiuu [ToaroroBka k 2 [TK-1, TIK-6 TectupoBanue
AJIEMEHTOB MUKPOCUCTEM | TECTUPOBAHUIO
Hroro 2
Hroro 3a cemectp 50
[loaroroBka u ciaua 36 DK3amMeH
JK3aMeHa
Hroro 86

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTABICHO B TadHUIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUECHUHU AUCLUUILINHBI, U BUOB
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3aHATUU

Buasl yueOHOM AesTeIbHOCTH
dopmMmupyemsbie
Jlex. | Tlpak. | Jlao. Cam. @®OopMBI KOHTPOJIS
KOMTICTCHITHH
3aH. 3aH. pao. pao.
ITK-1 + + + + KonrponbHas padora, JlJabopaTopHas
paborta, TectupoBanue, JKk3aMeH
[1K-3 + + + JlabopaTtopHas pabota, TectupoBaHue,
DK3aMeH
ITK-6 + + + + Kontponbnas padota, JlabopaTtoprast
pabora, TectupoBanue, IK3aMeH

6. PeiiTuHroBasi cucremMa JUisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble oneHKHU 17151 POpM KOHTPOJIS MpeicTaBIeHbl B Tabnuue 6.1.

Tabnuua 6.1 — bambHbIE OLIEHKH

. . | MakcuManabHBIF Oat
MaxkcumanbHbIN MakcumanbHbII
3a MePHOJ MEKIY Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y1o KT ¢ 0aJut 3a rmepuos
2KT u Ha KoHEL CeMecCTp
Hayajia cemecTpa Mexnay 1KT u 2KT
cemecTpa
6 cemecTp
KonTponbhas pabota 10 10 10 30
Jlaboparopnas pabota 0 10 10 20
TectupoBaHue 5 5 10 20
DK3aMeH 30
Hroro makcumym 3a 15 25 30 100
MepUoO.I
Hapacraromum utorom 15 40 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TaOIUIE 6.2.
Tabmuia 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb

basel Ha 1aTy TEKyIIero KOHTPOJIsA Onenka
> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha maty TK 5
Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 2

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIMOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OIICHKY MPEJCTaBIEH B TaOIuIe

6.3.

Ta6muma 6.3 — Ilepecder cymMMbl 0AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
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Onenka YYMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMEH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4T€HO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)




3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. TIpoexkTupoBaHue U KOHCTPYUPOBAHUE MHTETPAIbHBIX MUKPOCXEM : yueOHoe mocodue / A. A.
Kuransckuii ; GegepanpbHOe areHTCTBO MO 00pa30BaHUI0, TOMCKUM TOCY/IapCTBEHHBIN YHUBEPCUTET
CUCTEM YIpaBiieHUs U paguolniekTpoHuku, Kadenpa ¢pusnueckoil snexkrponuku. - Tomck : TYCVYP,
2007. - 195 ¢ (manmuuue B 6ubmoteke TYCVYP - 50 3k3.).

2. TexHONOTHS M KOHCTPYKIIMU MUKPOCXEM, MUKPOIIPOLIECCOPOB U MUKPOCOOPOK : YUEOHHK IS
By30B / JI. A. Konenos. - M. : Panuo u cBs3w, 1989. - 400 c. (manuune B Oubnamorexke TYCVYP - 48 5k3.).

3. Tepexos, A. . TexHonormueckue OCHOBHI H3TOTOBJICHHUS HHTETPAIBHBIX MUKPOCXEM : yaeOHOe
nocobue / A. U. Tepexos, U. A. TuxomupoBa. — MBanoso : UT DY, 2018. — 116 ¢ [DnaeKTpOHHBIH
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/154591.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. CupaBoyHOe mocoOue Mo KOHCTPYUPOBAHUIO MUKPOCXEM : CIlpaBouHOE u3aaHue / 3. A.
Marcon, JI. M. KpsokanoBckuil. - MuHck : Beiiiimas mkona, 1982. - 224 c. (Hanuuue B OMOIMOTEKE
TYCVYP - 51 3k3.).

2. KoHCTpYKIIMU M TEXHOJOTUS MUKpOCXeM : YueOHoe mocobue s By3oB / O. A. MaTcoH. -
MuHck : Bermsiiinas mkona, 1985. - 206 ¢ (nannuue B 6ubnunorexke TYCVYP - 49 5k3.).

3. BBenenue B cuCTeMbl aBTOMAaTU3MPOBAHHOTO MPOEKTHUPOBAHUSA MHTETPATBHBIX MUKPOCXEM :
yuebHO-MeToanyeckoe nocodue / cocrapurenu A. B. Tyuun [u ap.]. — Boponex : BI'Y, 2017 — Yactb
1 —2017. — 111 c [DnexTponHsIii pecypc]: — Pexxum goctyna: https://e.lanbook.com/book/154768.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. I[IpoekTupoBaHuE U KOHCTPYUPOBAHHUE MHTErPAIBHBIX MHUKPOCXEM : YUeOHO-METOIMUECKOE
nocobue Mo ayAuTOPHBIM MPAKTUUYECKUM 3aHATUAM U CAMOCTOSITENbHOW paboTe ISl CTyJIEHTOB
crierimanbHOCTH 210104 "MuUKpPOIIEKTPOHUKA B TBEPAOTEIbHAS dIeKTpoHuKa" / A. A. JKuranbckuii ;
@denepalbHOE areHTCTBO MO 0Opa3oBaHMIO, TOMCKHN rocyAapCTBEHHBII YHUBEPCUTET CUCTEM
yrIpaBjeHus U paauodniekTporuku, Kadbenpa dusnyeckoii snekrponuku. - Tomck : TYCVYP, 2007. - 40 ¢
(manmmuune B 6ubnumoreke TYCVYP - 51 3k3.).

2. MUKpORIEKTPOHHUKA : METOJAMYECKUE YKa3aHUs MO BBINOJHEHHUIO JIaOOpAaTOPHBIX paboT 1o
KypCy MHUKPODJIEKTPOHUKA AJs CTYyIeHTOB crnenuaibHocTu 210104 "Mukpos’nekTpoHUKa |
TBEpJOTEJIbHAS dJIeKTpoHuKa" / A A. JKuransckuii ; @enepanbHOE areHTCTBO 10 00pa3oBaHuio, TOMCKHIA
roCy/apCTBEHHBII YHHUBEPCUTET CUCTEM YIIpaBieHUs U paguosnekTponuku, Kadeapa duszuueckoit
anekTpoHuKH. - Tomck : TYCVYP, 2007. - 71 ¢ (Hanimuue B 6ubimoteke TYCVYP - 30 3k3.).

7.3.2. YueOHO-MeTOANYECKHE TOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOM PabOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHHYCHUSM HUX 3[0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.
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7.4. CoBpeMeHHbIe TPodeccHOHANIbHBIE 0a3bI JAHHBIX
U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT JJI YU4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYueOHast ayiuTopus: yueOHast ay IMTOPHS UI IPOBEACHNUS 3aHATHIA IPAKTUYECKOTO THIA, ydeOHas
ayIUTOPHS JUIsl IPOBEICHUS 3aHATHI CEeMUHAPCKOI0 TUIA, TOMEIEHHE JIJIsl KypCOBOTO MIPOEKTUPOBAHUS
(BBIMOJTHEHUsI KYPCOBBIX paboOT), MOMEIIEHUE IJs MPOBEICHUS TPYNIOBBIX W HWHIUBUAYATbHBIX
KOHCYJIbTAllUi, TOMEIICHHE ISl IPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalnH;
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuna, 1. 74, 222 ayg.

Omnucanue UMeEIoIerocs 000py0BaHUS:

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

- IIpoektop Beng;

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIPpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlaGopaTopusi TEXHOJIOTMU MHTErPAIbHBIX CXEM: yueOHasi ayIUTOPHS AJIS MPOBEIECHUS 3aHITHI
naboparoproro tumna; 634034, Tomckas oomactp, . ToMck, Bepmmanna ynuna, a. 74, 116 ayn.

Onucanue uMeroLerocs 000pya0BaHuUs:

- YcraHoBKa BakyyMHOT0 HambuieHUs: Y PM-3 (2 mit.);

- YcraHoBKa BakyyMHOro HanbuieHuss Y BH-2M-1;

- YcraHoBKka BakyyMHoro HanbuieHust BYII-5;

- Hacoc Bakyymusiii 2 HBP-5/1M;

- Bakyymmerp BUT-2;

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

- U3meputens ummutanca E7-20;

- Uctounuk mraausg HY 3003;

- Mukpockon MMV -3;

- Mukpockon MUN-4;

- Mukpockon MBC-9;

- KommiekT cnienuaan3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- yuebHas mebenb;
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- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOe o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX (opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JIA TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

HagBaiﬁi}i’;ﬁiiii (Tem) q;giﬁ:fggr;;e ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
1 Beenenue IK-1 TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 KOHCTpYKIIMHU U pacyer IIK-1, T1K-3, KontponbHas [IpuMepHBIi TEpeUeHb
AJIEMEHTOB TOHKOIIJIEHOYHBIX I1K-6 pabora BapUaHTOB (3aaHui)
rHOPUIHBIX MUKPOCXEM KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl 1abopaTopHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIPOCOB
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3 [Ipoextuposanue tononoruu |I1K-1, [1K-3, KoHntposbHas [IpumepHBIil nepeyeHb
TOHKOIUICHOUHBbIX THOpuanbix  |[1K-6 pabota BAapUAHTOB (3aJaHUI)
MHUKPOCXEM KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 KOHCTPYKIIMU U pacyer [IK-1, T1K-3, JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
3JI€MEHTOB ToJicTorieHouHbIX | [1K-6 pabora
THOPUIHBIX MHUKPOCXEM TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMEeHALIMOHHBIX
BOIIPOCOB
5 IlpoextupoBanue Tonosiorun |I1K-1, [TK-6 TectupoBanue [IpumepHbIil nEepedyeHb
TOJICTOTIEHOYHBIX TUOPUTHBIX TECTOBBIX 3aJaHUI
MHUKPOCXEM OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
6 OCHOBHBIC JICMEHTHI [TK-1, TIK-3, JlaGopaTopHas Tembl 1abopaTopHbIX paboT
TOIOJIOTHH [1K-6 pabora
HOTYyIPOBOAHUKOBBIX TectupoBanue IIpuMepHBIii epeyeHb
MHKPOCXEM TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 KOHCTpYKIIMU 3JIEMEHTOB [IK-1, ITK-6 TectupoBanue [IpuMepHBIii TIEpedeHb
MHUKPOCHCTEM TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuens sK3aMeHaIMOHHBIX
BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILINHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YyJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBka TpeOOBaHUH K cTeneHn C(HOPMUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MIIM ()parMeHTapHbIC YMEHUH UITU HAaBBIKOB WJIN
CYMMBI 0aJI0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE IpUMEHEHUE
yMEHHue HaBBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CUCTEMAaTUYECKU | CUCTEMAaTHYECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yYMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

5 (oTIM4HO)

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Kakne us PE3UCTHUBHBIX MAaTCPHAJIOB IMPUMCHAKTCA IPU HU3TOTOBJICHUHU BBICOKOOMHBIX

pe3ucTopoB?

a) KepMeThI

0) criaBbl

B) YHCTBIC METaJLIbI

. Kakomy kmaccy 4YHMCTOTBI JOJIKHBI COOTBETCTBOBATh MOMAJO0XXKHU, NpUMEHSEMBbIE B
TOHKOIIJIECHOYHOM TEXHOJIOTUU?

a) 14

0) 10

B) 8

. Kakue U3 pe3sucTUBHBIX MaTEpHANIOB HE MPUMEHSETCS MPU U3TOTOBIECHUU TEPMOCTAOMIBHBIX
pe3ucTopoB?

a) KepMeThI

0) criaBbl

B) YHCTHIC METaJLIbI
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4. Ecnm mar koopaunarorpada 1 MM, a macmtad 10:1, To kakol OyZeT TOMoJIOrHYecKasi IMprHa
pesuctopa, eciu brexa=300 mxm, broun=305 MM, bp=350 Mrm?
a) 350 mxm
6) 300 Mkm
B) 400 MKM

5. C ompeneneHus: KaKOToO MapamMeTpa HaYMHAETCs pacueT pe3ncTopa ¢ KodhduimerTom Gopmsl
10>Kp>1?
a) C pacueTa IIMPUHBI PE3UCTOpa, b
0) ¢ pacdera JUIMHBI pe3UCTOpa, |
B) C pacueTa MOIIIHOCTH pe3ucTtopa, P

6. Ilpu nminaBHO¥M MOATOHKE COMPOTHUBICHUS KaKOW M3 HAAPE30B O0CCIEUHMBACT «TPyOyI0»/
«TJIaBHYI0» MOJATOHKY?
a) BIOJIb/TIOTIEPEK
0) monepex/BaoIb
B) TIOJI YTJIOM

7. MakcumanbHasi TOJIIMHA JUAJIEKTPUUYECKON TUICHKU AJII TOHKOIJIEHOYHBIX KOHIEHCATOPOB
cocTaBisieT?
a) 1 Mkm
0) 0,1 Mkm
B) 10 Mkm

8. KakoMy kiaccy YHCTOTHI JOJI)KHBI COOTBETCTBOBATh MOJMJOXKKHU, NPUMEHSEMBIE B
noynpoBoAHUKOBBIX UMC?
a) 14
0) 10
B) 8

9. Kakwue BUBI U30JSAIUHA OTHOCITCS K KOMOMHUPOBAHHOMY CTIOCO0Y?
a) M30IJIaHapHask TEXHOJIOTUS
0) monMIUIaHapHast TEXHOJIOTHS
B) SMUILIAHAPHAS TEXHOJIOTHS
T') IeKalb METO/T
1) METOJ1 OAJIOYHBIX BHIBOJIOB
€) KOJIJIEKTOpHAas u3oiupyromas nuddysus

10. Kakast u3 omeparuii mo GopMupoBaHHIO MOJYNpoBOAHHUKOBOM MMC BBIOTHSETCS caMoit

NEPBOM, PU YCIOBUH UCTIONB30BAHMSI MTOAJIOKKH C SITUTAKCHAIBHBIM CII0EM?
a) hopMHpOBaHUE U30JUPOBAHHBIX 00OJIacTEH
0) bopmupoBaHue 6a3bl TPAH3UCTOPOB
B) (hOpMUPOBAHUE SIMUTTEPOB TPAH3UCTOPOB
r) GOpMHUPOBAHUE 3AMUTHOTO CIIOS
1) GOpMHPOBAHNUE METAJUTHU3AIIUN

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

1. Homnoxku 'MC. Haznauenne. TpeGoBaHus K MaTepuaty MOUIOKEK. MaTepuaibl MOI0KeK
I'cC.
. Marepuansl nmiaeHok ToHKorieHouHbx UMC.
. Kondurypanuu TOHKOIIEHOYHBIX PE3UCTOPOB. PacueT KOHCTPYKIMU TOHKOIJIEHOUYHBIX
PE3UCTOPOB.
4. KoHCTpPYKIIMM TOHKOIUIEHOYHBIX PE3UCTOPOB C NOJATOHKON CONPOTUBIIEHUS.
. KoHCTpyKIIMM TUIEHOUHBIX KOHJEHCATOpOB. OrpaHUyYeHUs NPU NPOEKTUPOBAHUM IJIEHOYHBIX
KOHJIEHCATOpPOB. Pacuer 1m1eHoYHOro KOHAEHCaTOopa.
6. KoHcTpyKIuy noAroHA€MbIX TOHKOIUIEHOYHBIX KOHAEHCATOPOB. MarepHralibl TOHKOIIJIEHOUHBIX
KOHJIeHCaTOpoB. TpeboBaHus K MaTepHuazaM TOHKOIUIEHOYHBIX KOH/IEHCATOPOB.
7. KOHCTpYKIIMM TUIEHOYHBIX HHAYKTUBHOCTeH. HomuHanbl mHAyKTUBHOCTEH. CrocoObI
MOBBILIEHUS] HOMUHAJIOB UHAYKTUBHOCTEH.
8. KoHCTpyKlMM TOHKOIIJIEHOYHBIX pacnpeneneHHbix RC-cTpykTyp.
9. Hasecusble anements! ' IC.
10. Ocob6ennoctu npoektupoBanust CBY I'MC. Dnements: CBY I'MC.

W N

W
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1.
12.

13.
14.

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

22.

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.

XapakTepHucTHKa OCHOBHBIX 3TAllOB MPOEKTUPOBAHUS TOIIOJIOTUH.

OCHOBHBIE TEXHOJOTUYECKUE OMNEepalUu H3TOTOBJIEHUS TOJCTOMIECHOUYHBIX THOPUIHBIX
MHUKPOCXEM.

PacyeT KOHCTPYKIIMU TOJICTOMJICHOYHBIX PE3UCTOPOB.

OcHoBHbI€ 3Tanbl TermnoBoro pacueta ['MC. 30HbI TenmmoBoro BiausHUA. Pacuer 30H TEIOBOTO
BIIUSTHUSL.

I'epmeruszanus UMC. TpeboBanus kK repMeTH3alMH. THITBI KOPITYCOB.

Kopnyca. Pa3zBapka xopmyca. CriocoOs! pa3BapkH.

Kopmyca. I'epmernsanusi KOprmycoB CBapKOH.

Kopnyca. I'epmernszanus kopmnyca namkoil.

Kopmnyca. beckopycHas repmeTuzanus. ['epmeTnsanus miacTMaccomu.

Kopmyca. KonTposib repMeTr3anum KOpmycos.

[Tognmoxku mnonynpoBomHukoBbiXx HWMMC. Cuctema YCIOBHBIX O00O3HAaYCHHU
MOJTyPOBOIHUKOBBIX IJIACTHH.

JAudJieKTpruYecKre TOMI0XKKH MoaynpoBoaHUKoBeIX MMC. OcHOBHBIE TpeOOBaHUSA
IpeabsBIsieMble K MaTepHaly nojuioxek. Cucrema ycloBHBIX 0003HaueHH. MaTepuainbl 1ist
MOJITIOMKEK.

Bunel 551eMeHTOB, peann3yeMbIX B MOJIYIPOBOJIHUKOBON TEXHOJIOTHUU U CIIOCOOBI UX CO3/IaHUs.
HNuTerpanbHble TpaH3UCTOPHI n-p-n. KoHCTpykuus, ¢ ykazaHueMm TiayOWH 3ajeraHus
nuddy3noHHBIX obOnacTed. DTambl co3gaHus nUPEOy3MOHHBIX 00JacTeld TpaH3UCTOpA,
TpeOOBaHUS K WX KOHIICHTPAIIMM W pa3MepaMm oOJacTei.

NuTterpanbabie TpaH3UCTOPHI p-n-p. KoHCTpyKIMuU p-n-p TpaH3ucTOpOoB. OCHOBHBIE HEIOCTATKU
p-n-p TPAH3UCTOPOB U CIIOCOOBI UX YCTPAHEHUS.

MHorosMutTTepHble TPaH3UCTOPHI N-p-n. KoHcTpykium, HazHaueHne. OCHOBHbIE MPOOIEMBI IPU
KOHCTPYHUPOBAHUU U CIIOCOOBI X YCTPAHEHUSI.

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

NuTerpanbHas umHXeKmuoHHass noruka M2JI ¢ ropu3oHTanbHBIM W BEPTHUKAJIbHBIM
nHx)eKkTopoM. OCHOBHBIE ocTOMHCTBA. HazHaueHue.

Nuxekuunonno-nosesas joruka UIL

Wuterpanbusie nuoapl. Koncrpykuuu. [IpoGiaeMsl mpu co3gaHUM UHTErPAIbHBIX THOJ0B U
cnocoObl ux pemieHus. [lapaMeTpsl AMOA0B MU Pa3IUYHbBIX KOHCTPYKLHUSAX.

Huonwt lllotku. TexHoMornueckue TPyIHOCTH TIPU co3aaHuu 1uoa0B [IIoTTkM u criocoOsr ux
pelieHus. Marepuainsl, HCIIOJIb3yeMbIe MPU U3roToBIeHUU A1oa0B LloTTKu.

Tpanzuctopsl ¢ nuogamu [lotku. KoncTpykinm, Ha3HaAYEHUE.

Nuterpanbubie pe3uctopbl. KoHCTpYyKIIMK, mapamMeTphl.

WuTerpanbuble KoHIeHCAaTOPhl. KOHCTpYyKIINU, mapaMeTphl.

MeTtoar! uzossiiun 35nemeaToB IMC. JlnoaHas n30ms1us.

Mertoap! uzomsiuu anemenToB UMC. Komnekropras u3omupytomias auddysus.

Mertoap! uzomsiiuu snemenToB MMC. bazosas nzonupyromas nuddysus.

Mertoas! nzomsaimu demMeaToB UMC. MeTox caMon30IAiu h-00J1aCThIO.

Mertoap! nzomnsanuu 35emeHToB UMC. M30ms1ust TOHKOHN MJIEHKON AUAJIEKTPHUKA.

MeTtoar! uzoisiiun 35memenToB UMC. Jlekaab-mMeTos.

Mertons! uzomsaimu 3emMesToB IMC. Mertox 0ajio4HbBIX BEIBOIOB.

Mertoap! uzomsiuu anemenToB UMC. Meroa kpemHuit Ha candupe.

Mertonap! nzomnsauuu 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.
Nuterpanbusie Mukpocxembl Ha MJIII-tpan3uctopax. Tuner MJIII-TpaH3ucTOopoB.
Kommnemenrapnas napa.

3anomMuHaromue ycrpoiictsa Ha MIII-Tpan3ucropax.

ba30BbIii MATPUYHBIN KPUCTAILI.

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT
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Bapuanr 1. Paccuntars pa3Mepbl TOHKOTUIEHOUHBIX PE3HCTOPOB. Vps=2% , Vrer—1%, Yr=1%.

MomHocTs | Jlnama3on IIIar Metox
Howmunain, | Jlomyck, + | H3rOTOBJIEHILA/
Pesuctop I paccesHns, | TeMneparyp, | KOOpJIHHaTHOI i
Om % i Macirad
1. MBT & CETKH, MM
Rl 600 10 10 (O]
R2 10000 10 15 -60 =+ +55 0.5 Macmrab
R3 125000 15 10 10:1
Bapuant 9. PaccunTtath pa3mepsl TOHKOILUIEHOYHBIX PE3UCTOPOB. Vps=2% , Yrer=1%, Yr:=1%.
MomHocTE Jluanazon lar Meton
Howmumnan, | Jlonyck, - | H3rOTOBICHIIA/
Pe3nctop O Y paccesHHS, | TeMIlepaTyp, | KoopamHaTHoil | 1 p
2. ’ MBT & CEeTKH, MM S
R1 800 ) 10 )
R2 5500 i 25 -30 + +99 0.5 Macmtad
R3 80000 15 15 10:1
BapmanT 1. PaccuntaTs pa3Mepbl TOHKOIUICHOYHBIX KOHIEHCATOPOB. Yco=4% , Yoer=1%,
Pabouee JInamazoH ITar MetoJ1
Hommnan, Yactota, | Jlomyck, "
HHHPSDKEHHE TEMHBPHT)’}), KOOpHIIHaTHOH H3rOTOBIEHHA/
nd MI'n % . g p
3. B & CeTKH, MM Macmrad
Cl 80 15 10 M
C2 240 5 15 10 -60 + +70 1 MacmrTab
C3 650 15 15 10:1
BapunanTt 10. PaccunTtars pa3Mepbl TOHKOIUIEHOYHBIX KOHISHCATOPOB. Yco=4% , Yea—1%,
. PaGouee JnanazoH [ar Merox
Hommnan, | Yacrtora, | Jomyck, ) _ =
HHHPIDKEHIIE TEMHEpaTyp._ BOOP,‘IIIHBT"HOH H3TOTOBJIEHHS/
nd MI' % o e
4. B C CeTKH, MM MacmrTad
Cl 1200 15 10 M
C2 1600 1 15 15 -60 = +85 1 Macmrab
C3 2000 15 15 10:1
Bapraat Nel IlpomnsBecTn TeIUIOBOIl pacueT M pacCUHTATh 30HBI TEIUIOBOIO BIIHAHHA IS CJICAYEOIIHX
JJIEMEHTOB:
DneMeHT 1, Mm b, MM P>, MBt | Rt BHYT, rpag/Br Twmax,°C
R1 1,5 0,6 15 125
R2 2 0,8 10 125
5 R3 0,8 1,7 15 125
) R4 1,1 0.5 15 125
VT1 1 1 15 600 85
DreMeHTHI pa3MelleHsl Ha 1U1ate pazmepoM 10x15 mm u Tormmmnoit 0,45 mM. KoHerpykrusHsili BapuaHnt
HMC- BapmanT 4 co ciexyrommmu mapametpamir: hyg=100 mxM, heo=500 mxM, Axi=0,5 Bt/(M*rpan),
Ax2=0,5 Br/(m*rpan), An=1,5 Br/(m*rpaxn). Tpausucrop VT1 pacronoxen na pesuctope R2. Temmeparypa
okpyxatomieii cpersr Tokp.cp.=-60 + +60°C. Pe3ynbraTsl pacyeTa IpHBECTH B BIIe TaOIIIIb:
Bapnmanat Nell IlpomsBecTn TerioBoll pacdeT W paccUHTaTh 30HBI TEIUIOBOTO BIMSHUS JUIA CIIETYIOIINX
9JIEMEHTOB:
1eMeHT 1, MM b, MM P>,MBr  Rr BHYT, rpan/Br Twmax,°C
Rl 1,3 0.4 10 125
R2 1,8 0,6 15 125
R3 0,8 1,7 10 125
6. R4 1,1 0,5 25 125
VT1 1:1 1.1 18 720 85

DIeMeHTHl pa3MelleHbl Ha miate pasmepoM 10x15 MM u tommmuoii 0,7 MM, KOHCTpyKTHBHBIII BapHaHT
HIMC- papuant 3 co ciemyromumn napamerpami: ha=100 mxm, ho=100 MM, Axi=0,5 Br/(M*rpan),
Ax2=0,5 Br/(Mm*rpan), An=1,5 Br/(m*rpan). Tpansucrop VT1 pacnonoxken Ha pesuctope R1. Temneparypa
okpykatomeii cpessl Tokp.cp.=-60 + +55°C. PesynbTaThl pacyera NpHBeCTH B BIJ€ TaOJIMIIbI:

9.1.4. Tembl J1a0OpPaTOPHBIX PadOT

1. Onpe,ueneHI/Ie MOTrpeIIHOCTU U3T'OTOBJICHUS TOHKOIIJICHOYHOT'O PE3UCTOPA
2. KOHCprKI_II/IH " OopCACJICHUC MapaMCTPOB TOHKOIUICHOYHOI'O KOHACHCATOPA
3. KOHCprKI_II/II/I " OIIPCACIICHUC MMapaMCTPOB MOATOHACMBIX PE3UCTOPOB U KOHACHCATOPOB
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4. Ompenenenue nmapameTpoB AU GHy3UOHHBIX P-N IEPEXO0I0B
9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosdTenpHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHUILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHblE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

KoHcnekTpoBaHue CTyACHTaMU JIEKIIMOHHOTO MaTepuana oos3aTesibHo. O0s3aTeIbHBIM YCIOBUE
JIOTIyCKa K SK3aMEHY SIBJISICTCS BBIMOJIHEHHUE M 3alUTa BCEX JIaOOPATOPHBIX paboT, a TaK)Ke HalMCaHUe
KOHTPOJIbHBIX Pa0OT Ha MOJIOKUTENBHYIO OIICHKY

9.3. Tpeﬁonaﬂnﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapyHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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