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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IIpuobpeTeHne TEOPETUIECKUX U MPAKTUUECKUX HAaBBIKOB HEOOXOIUMBIX IS TPOSKTUPOBAHUH,
U3MEPEHUS U KOHCTPYUPOBAHUS U3JIEIUNA MUKPOIEKTPOHUKU U MUKPOCUCTEMHOU TEXHUKHU.

1.2. 3agauy AUCHUILIUHBI

1. U3yuynuTh KOHCTPYKTHBHbIE OCOOCHHOCTH 3JIEMEHTOB THMOPUIHBIX U MOJYyHPOBOJHUKOBBIX
MHTETPAIbHBIX CXEM, a TAKXKE 3JIEMEHTOB MUKPOCHUCTEMHOMN TEXHUKHU.

2. N3y4ynTh OCHOBHBIE JTambl, a TakXe HA0OpP KOHCTPYKTOPCKOW JOKyMEHTAIMU TpPHU
MPOEKTUPOBAHUU THOPUIHBIX U MOJYNPOBOJHUKOBBIX MHTErPAJbHBIX CXEM, a TaKKe DJIEMEHTOB
MHUKPOCHCTEMHOM TEXHUKH.

3. U3yuuth mMatepuasbl, IpUMEHsIeMble PU U3TOTOBICHUU THOPUAHBIX U MOTYyIPOBOJIHUKOBBIX
MHTETPAIbHBIX CXEM, a TAKXKE 3JIEMEHTOB MUKPOCHUCTEMHOMN TEXHUKHU.

4. OcBoutp 0a30BbIE METOAUKU MPOECKTHUPOBAHUS DJIEMEHTOB MHUKPOIIEKTPOHUKH U
MHUKPOCHCTEMHOM TEXHUKH.

5. OcBouth 6a30BbIE METOAUKN U3MEPEHHUS SJIEMEHTOB MUKPOAIIEKTPOHUKHA U MUKPOCUCTEMHOMN
TEeXHHUKH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Hnnexc quciumumnasl: b1.B.J1B.01.02.12.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

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

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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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. 3naer npocreiimue
¢duznueckue u
MaTeMaTHYECKUE MOJIEIU
AJIEKTPOHHBIX TPUOOPOB,
CXEM, YCTPOMCTB U YCTAaHOBOK
AJIEKTPOHUKH U
HAHO3JIEKTPOHUKHU
Pa3IU4HOTO
(YHKIIMOHAJILHOTO
Ha3Ha4YEeHMs], a TAaKKe
CTaH/apTHbIE IPOTPaMMHbIE
cpeacTBa s GU3NYECKOTo U
MaTEeMaTHYECKOI 0
MOJIETTUPOBAHUS
AJIEKTPOHHBIX IPUOOPOB U
YCTPOMCTB Pa3JIM4HOrO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

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

IIK-1.2. YmMeeT cTpouTh
npocreinmue GU3nIecKue u
MaTeMaTHYeCKHe MOJIETU
MpUOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK AJIEKTPOHUKH U
HAHODJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIIEHOTO
Ha3HA4YeHMUsI, a TAaKKe
UCIIOJIb30BaTh CTaHIapTHbHIE
MIPOrpaMMHBIE CPE/ICTBA UX
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

YMeeT ucnonb3oBaTh 0a30BbIe MPOTrPAMMHBIE
MPOIYKTHI JJISl pacueTa U MOJICTUPOBAHUS
pruOOPOB U YCTPONUCTB MUKPOIIEKTPOHUKU U
MUKPOCHCTEMHOM TEXHUKHU Pa3IUIHOTO
(GYHKIIMOHATIBHOTO Ha3HAUEHUS

IIK-1.3. Bnaneer HaBBIKaMU
MOCTPOEHUS MPOCTEUIINX
bu3NYECKUX U
MaTeMaTUYECKUX MOJCIEH
pubOOpPOB, CXEM, YCTPOUCTB U
YCTaHOBOK AJICKTPOHHUKH H
HAHODYJICKTPOHUKH
Pa3INYHOTO
(GYHKIIMOHATTLHOTO
Ha3HAYCHHUS, a TAKIKE
MCIIONIb30BaHUs CTAaHAAPTHBIX
MPOTPaMMHBIX CPEJICTB UX
KOMITbIOTEPHOTO
MOJICTTUPOBAHUS

Bnaneer 6a30BbIMH HaBbIKAMH TOCTPOCHHS
(bu3nUecKUX U MaTeMaTHYECKUX MOJIesIei
npuOOPOB U YCTPOMCTB MUKPOAIIEKTPOHUKH U
MUKPOCHUCTEMHOM TEXHUKH Pa3INnIHOIO
(YHKIMOHAJIBLHOTO Ha3HAYCHHUS, a TAaKXKe
crocoOeH NMPUMEHATh Ha IPAKTHUKE
nporpaMMHoOe oOecrieueHue i uxX
MOJIETIMPOBAHUS U pacyera
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[1K-5. Cnocoben
BBITIOJTHCHHUIO HAYYHO-
UCCIIEIOBATENLCKUX U
OTIBITHO-
KOHCTPYKTOPCKUX paboT
B 00J1aCTH MPOU3BOJICTBA
n3aenni
MUKPOIJICKTPOHUKH U
TBEPAOTEIIBHOMN
AIIEKTPOHHUKHU

[1K-5.1. 3naeT MeTO10I0THIO
MIPOBEJICHUS HAYYHO-
HCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pabot B o0nactu
MPOU3BOJICTBA U3AECITUI
MUKPOIJIEKTPOHUKH U
TBEPAOTEIIBHON AIEKTPOHUKHU

3HaeT 6a30Bble METOJIMKH [TPOBEICHUS
HAy4HO-UCCJICJ0BATCIBCKUX U OIBITHO-
KOHCTPYKTOPCKHX pa0oT B 00JacTH
MPOEKTUPOBAHUA U MPOU3BOJACTBA U3IECIUN
MHUKPOIJIEKTPOHUKN U MUKPOCUCTEMHOMN
TCXHUKN

IIK-5.2. YMmeeT cocTaBnsITh
TEXHUYECKOE 3aJJaHie Ha
MIPOBEICHUS HAYyYHO-
HCCIIEN0BATENLCKUAX U
OTIBITHO-KOHCTPYKTOPCKHUX
paboT B obactu
MIPOU3BOJICTBA U3ETUI
MHUKPOIJICKTPOHUKHU U
TBEPJOTEIBHON AIIEKTPOHUKHU

YMeeT COCTaBIISATh TEXHHUECKOE 3a]aHne Ha
MPOBE/ICHUE HAyYHO-UCCIIETOBATEIILCKUX U
OTBITHO-KOHCTPYKTOPCKHUX padboT B 00J1acTH
pa3paboOTKX M MMPOU3BOICTBA U3ACITHIA
MUKPORJIEKTPOHUKH U MUKPOCHCTEMHON
TEXHUKH

I1K-5.3. Bnageer HaBBIKaMU
COCTaBIeHUs pabouero IiaHa
MPOBEACHUS HAYyYHO-
HCCICA0BATCILCKUX U
ONBITHO-KOHCTPYKTOPCKHUX
pabot B o0mactu
MIPOU3BOCTBA U3/IETUI
MUKPO3JIEKTPOHUKHU U
TBEPJOTEIIbHON IIEKTPOHUKHU

Brnaneer 6a30BbIMU HABBIKAMU MPOBEACHHUS
Hay4HO-UCCJIEA0BATEIbCKUX U ONBITHO-
KOHCTPYKTOPCKHX pa0boT B 00JacTH
pa3paboTKH M U3TOTOBIICHUS U3EIUN
MHUKPO3IEKTPOHUKU U MUKPOCUCTEMHOMN
TEXHHUKU

ITK-8. Criocoben
BJIJICTh COBPEMEHHBIMHU
METOJaMH pacuera u
MIPOSKTUPOBAHUS
U3aenni
MUKPOIJICKTPOHUKH U
TBEPAOTEIIBHOMN
AJICKTPOHHKH,
CIIOCOOHOCTBIO K
BOCTIPHUSATHIO,
pa3zpaboTke u
KPUTHYECKOM OLICHKE
HOBBIX CIIOCOOOB MX
MIPOSKTUPOBAHUS

I1K-8.1. 3HaeT npuHUIUIIBI
MPOEKTUPOBAHUS U3AETUN
AIEKTPOHHOW TEXHHUKHU

3HaeT 6a30Bbl€ IPUHLIUIIBI IPOCKTUPOBAHUS
W3JIeIIMIA MUKPOJIEKTPOHHUKHU U
MHUKPOCUCTEMHON TEXHUKH.

ITK-8.2. YMeeT pacCUMTHIBATH
napaMmeTpsl U
XapaKTEPUCTUKH MPUOOPOB U
YCTPOMCTB
MUKPO3JIEKTPOHUKH U
TBEPAOTEIBHOMN 3JIEKTPOHUKH

YMeeT npoBOUTH pacyeT U NPOEKTUPOBAHUE
U3JIeTUIA MUKPOSJIEKTPOHUKH U
MUKPOCHCTEMHOMN TEXHUKU

IIK-8.3. Bnaneer HaBBIKaMU
paboThI B MIPHUKIIATHBIX
nporpamMmax Jajisi pacuera u
MIPOEKTUPOBAHUS
ANIEKTPOHHBIX YCTPOUCTB

Bnaneer 0a30BBIMU HABBIKAMH pa6OTLI B
nporpamMmmax JJist IpOCKTUPOBAHUA 56631 (S 0505
MHKPOS3JICKTPOHUKHA U MHKpOCHCTeMHOﬁ
TCXHHUKHU

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMrHuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh JAUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Beero |Cemectpsl
Bunbl yueOHO nesTeNbHOCTH
4JacoB |7 ceMecTp
KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 62 62
4
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JIeKIIMOHHBIE 3aHATHA 34 34

[IpakTHyeckue 3aHATUA 28 28
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 10 10
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaBaresieM, BCero
[ToaroroBka Kk TECTUPOBAHUIO 7 7
[ToaroToBka K KOHTPOJIBHOM paboTe 3 3
IHoaroroBka u capavya 3K3aMeHa 36 36
OO0mas Tpya0eMKOCTh (B 4acax) 108 108
Oo6mas TpyroeMKkocTh (B 3.e.) 3 3

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpyKkTypa TUCHUIUIUHBI MO pa3ienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aensl (TeMbl) AUCHUIIIIMHBL M BUBI YYEOHOH IEATEIbHOCTH

Jlek. Cawm. Bcero
Ha3Banus pasnenoB (TeM) TUCHUIUIMHBL | 3aH., Hpa. pab., | gacos (0e3 ®opmrpyembie
I sksamena) KOMIETEHIINH
7 cemecTp
1 Beenenue 2 2 - 4 ITK-1, TIK-5, TIK-8
2 KOHCTPYKIIMH U pacyeT 3JIEMEHTOB 6 10 2 18 [IK-1, ITK-5, TTIK-8
TOHKOTIJIEHOYHBIX THOPHUIHBIX MUKPOCXEM
3 IIpoekTUpoBaHUE TOMOIOTUU 4 6 2 12 [IK-1, IIK-5, TIK-8
TOHKOTUIEHOYHBIX THOPHUTHBIX MUKPOCXEM
4 KOHCTpYKIMH U pacyeT 3JIEMEHTOB 2 - 1 3 [K-1
TOJICTOTIJICHOYHBIX THOPHUIHBIX MUKPOCXEM
5 TIpoekTrpoBaHUE TOMOJOT MU 2 - 1 3 [IK-1, ITIK-5
TOJICTOTJIEHOYHBIX THOPHIHBIX MUKPOCXEM
6 OCHOBHEBIE 2JIEMEHTBI TOIIOJIOTHH 6 10 2 18 IIK-1, IIK-5, TIK-8
MOJIYTIPOBOJIHUKOBBIX MUKPOCXEM
7 N3onsums 3J1IEMEHTOB B 6 - 1 7 IIK-1, TIK-5, TIK-8
MTOJTYTTPOBOTHUKOBBIX WHTETPATBLHBIX
cxemax
8 OcHOBBI ITU(POBO IIEKTPOHUKH. 4 - 1 5 [IK-1, ITK-5, TTIK-8
bazoBble toruyeckue 3eMeHTh
9 DneMeHTBl MUPOCUCTEM 2 - - 2 IIK-1
Uroro 3a cemectp| 34 28 10 72
Uroro| 34 28 10 72

5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHbBI

Copepxanre pa3aenoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemMKkocTb
Hasanus paznenoB | CoaepskaHue pa3ienoB (TeM) TUCIHUILIAHEI (B (TeKIOHHbIE dopmupyembie
(Tem) TUCHUTITAHBI T.4. 110 JICKITHSIM ) KOMIIETEHIIU
3aHATHSA), 4
7 cemecTp
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1 Beenenne

OcHoBHbIE POOJIEMBI U 33J]a41 Kypca.
Krnaccudukanus MUKpOCXeM 10
(YHKIIMOHATLHBIM, CTPYKTYPHBIM H
KOHCTPYKTOPCKO-TEXHOJIOTMYECKUM
npusHakaM. Cuctema ycaoBHBIX 0003HAUCHUIMA
MHKpOCXeM. MapKupoBKa.

ITK-1

Hroro
2 KoHcTpykuuu u Bunel noanoxxek. Konctpykunu u pacyer [IK-1, TIK-5,
pacyeT 3JIEMEHTOB TOHKOILJIEHOYHBIX pe3ucTOpoB. KOHCTpyKIIMHU [K-8
TOHKOIIJIEHOYHBIX Y pacyeT TOHKOIJIEHOYHBIX KOH/IEHCATOPOB.
THOPUIHBIX KoHcTpykuuu pe3ucTopoB U KOHAEHCATOPOB C
MHKPOCXEM IJIABHOM U CTYNEHYATON NOATOHKOMN
HoMUHaI0B. KoHCTpyK1MK 1 pacyet
TOHKOIUJIEHOUHBIX MHIYKTUBHOCTEH. Pacuer
IJIEHOYHBIX MPOBOJAHUKOB U KOHTAKTHBIX
mioma oK. KoHCTpyKIuu HaBECHBIX
KoMnoHeHToB. Koncrpykuuu u pacuer CBY
I'c.
Uroro
3 IIpoexTupoBanue Oco0EHHOCTH TOTIOJIOTHH TOHKOTIJIEHOYHBIX IIK-1, TIK-5,
TOIOJOTUH rubpuaabix UC u sTamsl ee pacuera u ITK-8
TOHKOIIJIEHOYHBIX npoekTupoBanus. [lapazuTHele cBs3U B
TUOPUIHBIX ruOpUAHBIX MUKpocxeMax. PacueT TerioBoro
MHKPOCXEM pexumMa THOpUIHOM MUKpOCXeMbl. Pacuer 30H
TemioBoro BaugHus. ['epmeruzanusa UMC.
TpeboBanwus k repMeTH3aIuu. THUIIBI
koprnycoB. Pa3Bapka xopiyca. Crioco0Osl
pa3Bapku. ['epmeTH3alys KOpmycos, CIOCOOBI.
KoHTpoib repmeTnsannu KOpIycos.
KoHcTpykTopckas JOKyMeHTalusl.
Hroro
4 KOoHCTpYKIIUHU 1 Tunbl MOAI0KEK TOJICTOIIEHOUYHBIX [K-1
pacyeT 3JIEMEHTOB rUOpUIHBIX MUKpOocxeM. KoHCTpyKIuu u
TOJICTOIIJIEHOYHBIX pacyeT TOJCTOILICHOYHBIX PE3UCTOPOB.
THOPUTHBIX KoHcTpykiinu 1 pacder TOJCTOIIICHOUYHBIX
MHUKPOCXEM KOHJIeHCaToOpoB. Pacuer mieHouHbIX
MIPOBOJIHUKOB M KOHTAKTHBIX IUIOMIA/IOK.
KoHcTpykiinyu HaBeCHBIX KOMITIOHEHTOB.
Hroro
5 IIpoextupoBanue Oc00EHHOCTH TOTIOJIOTHH TOJICTOITICHOYHBIX ITK-1, TIK-5

TOMOJIOTHH
TOJICTOIIEHOYHBIX
THOPUIHBIX
MHUKPOCXEM

ruOpuanbix UC u Tansl ee mpoeKTUPOBAHUSI.
Marepuainsl IpUMeEHsIEMbIE B
TOJICTOIICHOYHOM TEXHOJIOTHH.
TexHOnOrnuecKn Mpouecc U3roTOBICHUS
toncromieHouHoit MC. [Tonronka HOMHHAJIOB
3JIEMEHTOB.

HUroro
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6 OcHOBHBIE
3JICMCHTBI TOITIOJIOTUN
[1OJIyIPOBOJHHUKOBBIX
MHUKPOCXEM

[To10KKH OIYITPOBOTHUKOBBIX MUKPOCXEM.
OCHOBHBIE 3JIEMEHTBI PEATTU3yEMbIE B
IIOJIYIIPOBOTHUKOBOM TEXHOJIOTUH, UX
KOHCTPYKLHH, PaCUeT U NapaMeTphl:
MHTETpaJIbHbIE TPAH3UCTOPHI N-p-N U P-N-p,
MHOT'OOMUTTEPHBIE U MHOTOKOJUIEKTOPHBIE
TPaH3UCTOPHI, TPAH3UCTOPHI CyTmep OeTTa,
COCTaBHbIE TPAH3UCTOPHI (CXeMa
HapiuHrrona, cxema lllnknan, KacKogHbIe
CXEMbI), UHTETPAJIbHBIE INO/Ibl HA OCHOBE pP-n
nepexoa, MHTerpainbaele quoast LlorTkw,
TpaH3uCTOpHI ¢ quoaoM IlorTkw,
MHTErPAJIbHBIE KOHJEHCATOPbI, HHTETPAJIbHBIC
pe3uctopsl, naTerpaasasie M-
TPaH3UCTOPBI, KOMILIEMEHTAPHBIE MAPHI.
TecroBbie 2eMeHTbI. Urypbl COBMELICHUS.
ba3oBble TEXHONIOIMY U3MEPEHHUS TAPAMETPOB
T Gy3UOHHBIX CI10eB. MeKOoTeparMOHHbINA
KOHTpoJIb. Pa3paboTka Tonosoruu
nosrynpoBoiHukoBbix UMC. ITpaBuia
npoektupoBanus tonoiorun UMC.

TIK-1, ITK-5,
K-8

Htoro

7 U3onsamus
2JIEMEHTOB B
MOJIYTIPOBOTHUKOBBIX
MHTErPAJIbHBIX CXEMax

Mertoab! nzoadauuu 31emenTos UMC.
Huonnas uzonsauus. KonnexkropHas
n3onupytomas auddysus. bazosas
n3onupyromas nupdysus. Meton
CaMOM30JISIIMH N-0071acThi0. MeTo1 Tpex
¢dotommabiaoHoB. M30ms11s TOHKON TUIEHKON
IudJIeKTpuKa. Jlekans-meton. Meron
0aJ04YHBIX BBIBOJIOB. M3011anap.
[Tonunnanap. Snumuianap. [Ipasuna
MIPOCKTHUPOBAHUS U30JUPOBAHHBIX 00IACTEH.
[IpaBuna pazmemenus snementoB MUMC Ha
Iionaay Kpucramia. MeTopl neciue10BaHus
napameTpoB Tu(Py3MOHHBIX 001acTeil

[IK-1, TIK-5,
ITK-8

HUroro
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8 OcHOBBI TUPPOBOH
ANEKTPOHUKU. ba3oBbie
JIOTUYECKHE DIIEMEHTHI

Cucremsl cunciienusi. OCHOBHBIE JIOTHYECKUE
¢ysakuuu. Cuctema yCIOBHBIX 0003HaUYEHUI
(DIN, ANSI, T'OCT). ODxBUBaJICHTHBIE CXEMBI.
[TocunenoBatenbHble 1 KOMOMHAIIMOHHBIE
ycrpotictato [Ipasuio [le Moprana. Tabmuna
Kapno. OcHOBHBIE TPON3BOIHBIC (DYHKITHH.
CxeMOoTexXHHUYEeCKast U TOMOJIOIHUeCcKast
peain3anysi OCHOBHBIX JJOTHYECKUX (QYHKIUI
(pe3ucropHo-Tpan3uctopHas joruka (PTJI),
PE3UCTOPHO-EMKOCTHAs! TPAH3UCTOPHAs
noruka (PETJI), nuonnas noruka (/1J1),
TUOIHO- Tpan3ucTopHas joruka (JTJI),
TPaH3UCTOPHO- TpaH3uctopHas jgoruka (TTJI),
TPaH3UCTOPHO- TPAH3UCTOPHAs JIOTUKA C
muonamu [lortku(TTJILL), unTerpansuo-
MHXeKIMoHHas joruka (M2JI), nHXeKI1uoHHO-
nosieBas joruka (MUILJI), asmurrepHo-
cBs3aHHad jgoruka (JCJI), komiiemeHTapHas
MOII noruka, MOII noruka. MeTobl
olpeziesieHUs IapaMeTPOB U XapaKTEPUCTUK
JIOTUYECKUX JIEMEHTOB

TIK-1, ITK-5,
K-8

Htoro

9 DneMeHTEl
MHUPOCUCTEM

MUuKpO3JIEKTPOMEXaHUYECKNUE CUCTEMBI
(MBMC). ®oToHHBIE KpUCTAILTBL. J[aTynKy.
Cencopsl. buounnsl. buopeakropsl.
«Jlaboparopust Ha KpucTaIey.

ITK-1

HUroro

Hroro 3a cemectp

34

Hroro

34

5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

JUCLUILIHHEI

3aHATUN (CEMHHAPOB)

Hazpanus pa3aciioB (TCM) HaunmenoBanue MPaKTUICCKUX prI[OeMKOCTB,

q

dopmMmupyemsbie
KOMIIETEHILIUU

7 cemecTp

1 Beenenue

Cucrema ycIoBHBIX 0003HAUYCHHIA
MHKpOCXeM. MapKkupoBKa.

ITK-1, IIK-5

Hroro

9JICMCHTOB
TOHKOIIJICHOYHBIX

2 KoHcrpykuuu u pacuer | Pacuer koHCTpyKIuu

THOPHUIHBIX MUKPOCXEM

TOHKOIUICHOYHBIX PE3UCTOPOB

[K-1, TIK-8

Pacuet koHCTpYyKIIMU
TOHKOILJICHOYHBIX KOHJIEHCATOPOB

ITK-1

IIpoBeneHne KOHTPOJIBHON PaOOTHI
10 pacyeTy TOHKOILUIEHOYHBIX
pe3UCTOPOB

[IK-1, TIK-5, 11K-8

[IpoBenenue KOHTPOILHOU PAOOTHI
10 pacyeTy KOHCTPYKIUHU
TOHKOIUIECHOYHBIX KOHJIEHCATOPOB

[K-1, TIK-8

Hroro

10
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3 [IpoexkTupoBaHue Pacuer napa3uTHBIX CBsi3€ B 2 [K-1
TOMOJIOTUU TUOPUAHBIX MUKPOCXEMaX
TOHKOTUICHOYHBIX PacdeT TennoBbIX peKUMOB 2 ITK-1
TMOPHIHBIX MUKPOCXEM 3JIEMEHTOB THOPUIHBIX MUKPOCXEM
[IpoBenenue KOHTPOIBLHOU PaOOTHI 2 [IK-1, IIK-5, TIK-8
1o rerosoMy pacuery I'MC
Hroro 6
6 OCHOBHBIE PJIEMEHTHI Pacuet xoHCTpYyKIIMU n-p-n 4 I1K-1, TIK-5, TIK-8
TOTOJIOTUHU TPaH3UCTOPOB
ITOJIyITPOBOTHHKOBBIX KonrtponbHas pabota no pacuery n- 2 [IK-1, TIK-5, T1K-8
MHKPOCXEM p-n TpaH3ucTOpa
Pacuer nu¢dysunonnoro pesucropa 2 [IK-1, TIK-5, TIK-8
KontponbHas paboTa mo pacyety 2 IIK-1, TIK-5, TIK-8
KOHCTpYKIUU T Py3nOHHOTO
pesucropa
Hroro 10
Hroro 3a cemectp 28
Hroro 28

5.4. JlabopaTopHbIe 3aHATHSA

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npemycMoTpeHO y4eOHBIM ITaHOM

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabaua 5.6. — Buabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (HOPMHUPYEMble KOMIIETSHIIUN
Bu
HasBanus paznenos (Tem) CaMOCTOSII”[FI)eIJ'IBHOI\/'I TpynoemkocTs, | PopMupyemsbie dopmbl
JUCLUILTAHBI pabors! q KOMIIETEHIIUU KOHTPOJIS
7 cemecTp
1 BBenenue ITonroroBka K 0 TIK-1, TIK-5, TectupoBanue
TECTUPOBAHUIO ITK-8
Hroro 0
2 Koncrpykuuu u pacuer |Iloaroroska k 1 ITK-1, ITIK-8 KonTponsHas
AIIEMEHTOB KOHTPOJILHOM paboTe pabota
TOHKOIIJICHOYHBIX IToaroroBka x 1 IIK-1, ITK-8 TectupoBanue
TUOPHUHBIX MUKPOCXEM | TeCTHPOBAHHIO
Hroro 2
3 IIpoexktupoBanue IToaroroska k 1 IIK-1, TIK-5, KonTponsHas
TOIOJIOTUU KOHTPOJILHOM paboTe ITK-8 pabota
TOHKOILICHOYHBIX Iloaroropka x 1 IIK-1, IIK-5, TectupoBanue
TUOPHIHBIX MUKPOCXEM TECTUPOBAHUIO IIK-8
Hroro 2
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4 Konctpykuuu u pacuer |Ilogroroska k 1 IK-1 TectupoBanue
AJIEMEHTOB TECTUPOBAHUIO
TOJICTOIIJICHOYHBIX
THOPHUITHBIX MUKPOCXEM Hroro I
5 IlpoexTupoBanue [ToaroroBka k 1 ITK-1, TIK-5 TectupoBanue
TOTOJIOTUHU TECTUPOBAHUIO
TOJICTOTJIEHOYHBIX
TUOPUAHBIX MUKPOCXEM Hroro !
6 OCHOBHEBIC 2JIEMEHTHI IloaroroBka k 1 IIK-1, IIK-5, TectupoBanue
TOIIOJIOTH TECTUPOBAHUIO ITK-8
MOJTyTIPOBOJHUKOBBIX IloaroroBka x 1 IIK-1, IIK-5, KonTposbHas
MHUKPOCXEM KOHTPOJIBHOH paboTe ITK-8 pabota
Hroro 2
7 M3onsiuus snemeHToB B | [loarotoBka k 1 IIK-1, T1K-5, TectupoBanue
MOJIYTIPOBOTHUKOBBIX TECTUPOBAHUIO [TK-8
MHTErPAJIbHBIX CXEeMax Uroro 1
8 OcHOBHI 1T POBOIA [ToaroroBka k 1 ITK-1, TIK-5, TectupoBanue
ANEKTPOHUKHU. ba3oBbie TECTUPOBAHUIO ITK-8
JIOTUYECKHE 3JI€MEHTHI Htoro 1
9 DnemenTsl Mupocuctem |IloaroroBka k 0 IK-1 TecTtupoBanue
TECTUPOBAHUIO
Hroro 0
Hroro 3a cemectp 10
[ToaroroBka u cnaya 36 DK3aMeH
9K3aMeHa
Hroro 46

5.7. CooTBeTcTBHE KOMIIETEHUM, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMMETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIEe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUOB

3aHATUI
dopmupyembie Bunel yueOHOI nesTebHOCTH
DOopMBI KOHTPOJIA
KOMITETEHIIMHI JIek. 3aH. |IIpak. 3aH. |CaMm. pab.
ITK-1 + + + KonTponbaas pabota, TectupoBanue,
DK3aMeH
ITK-5 + + + Kontponbnas padota, TectupoBanue,
OK3aMeH
IK-8 + + + Konrponsnas pabdora, TectupoBanue,
OKk3ameH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuna 6.1 — bayibHbIe OLIEHKH
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. . | MakcumanbHbIH Oaut
MaxkcumanbHbII MaxkcumanbHbIA
3a IEPUOJ MEXKIY Bcero 3a
@DOopMBI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0asut 3a mepuos
2KT u Ha xoHel CEMECTp
Hayana cemectpa | mexnay KT u 2KT
cemecTpa
7 cemecTp
KonrponsHas padora 10 10 20 40
TectupoBaHue 10 10 10 30
OK3aMeH 30
Hroro makcumym 3a 20 20 30 100
(58} (i}
Hapacratomum utorom 20 40 70 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIIEHKH 32 TEKYIIUH KOHTPOJIb
banbl Ha 1aTy TEKYIIEro KOHTPOJIS Onenka
>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 2

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. IIpoexkTrpoBaHUE U KOHCTPYHPOBAHHE MHTETPAIBHBIX MUKPOCXEM : yueOHoe mocodne / A. A.
Kuranbckuit ; @enepanbHOoe areHTCTBO MO 00pa3oBaHMio, TOMCKHI rOCY1apCTBEHHBIN YHUBEPCUTET
CUCTEM YTpaBJICHHUs U paauodnekTpoHuku, Kadenpa ¢usnueckoii snexrponuku. - Tomck : TYCVYP,
2007. - 195 c (manmuue B 6ubmmorexke TYCYP - 50 7k3.).

2. TexHONOTHs U KOHCTPYKIIUU MUKPOCXEM, MUKPOIIPOLIECCOPOB U MUKPOCOOPOK : YUEOHHK IS
By30B / JI. A. Konenos. - M. : Pagno u cBs3b, 1989. - 400 c. (mannuue B 6udnnorexke TYCVYP - 48 ok3.).

3. Tepexos, A. . TexHOIOTHYECKHE OCHOBHI H3TOTOBJICHHUS HHTETPAIBHBIX MUKPOCXEM : yueOHOe
nocobue / A. U. Tepexos, . A. TuxomupoBa. — NBanoso : UT'DY, 2018. — 116 ¢ [DneKTpOHHBI
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/154591.

4. I'puauun A.B. Mukpo gatynku U MUKpocucteMbl. Kpatkuii kypc jekiuii: yuedHoe nmocodue /
A. B. I'punuun. - HoBocubupck: MUzn-so HI'TY. 2021. - 226 c. [DnexkTpoHHBIH pecypc]: — Pexum
nocrymna: https://reader.lanbook.com/book/216290#2.
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7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. CnpaBoyHOoe mocoOue Mo KOHCTPYUPOBAHUIO MUKPOCXEM : CIpaBouYHOE H3aaHue / D. A.
Marcos, JI. M. KpsbkanoBckuit. - MuHCK : Boimiimras mkomna, 1982. - 224 ¢. (Hanuyue B OMOIHOTEKE
TYCVYP - 22 5k3.).

2. KOHCTpYKIIMU U TEXHOJOTHS MUKpOCXeM : Y4yeOHoe mocobue aist By30B / 3. A. MaTcoH. -
MuHck : Bersiiimas mkona, 1985. - 206 ¢ (nanuuue B 6udnunorexke TYCVYP - 49 5k3.).

3. Bopo6bes,H. U. [IpoexkTupoBaHue 3IEKTPOHHBIX YCTPOUCTB : yuyeOHoe mocodue st By30B / H.
N. Bopobbes. - M. : Beicmias mikona, 1989. - 223 c. (manuuue B 6ubnuoreke TYCVYP - 32 ok3.).

4. by6bennukoB A.H. MoaenupoBaHue MHTErPAIbHBIX MHUKPOTEXHOJIOTUM, TPHUOOPOB U CXEM :
VYyebnoe nocobue ains By30B / A. H. byGennukos. - M. : Bricmas mikona, 1989. - 319, [1] c. (Hanuuue B
oubmnoreke TYCVYP - 35 5k3.).

5. TexHONOTHs U KOHCTPYUPOBAHNE UHTETPAILHBIX MUKPOCXEM : YueOHoe mocodue st By30B / A.
C. bepesun, O. P. Mouankuna ; pen. : . I1. Crenanenxo. - M. : Paguo u cBs3b, 1983. - 232 c. (Hanuuue
B 6ubnuoreke TYCVYP - 49 5k3.).

6. Mukposnektponuka: IlpoekTupoBanue, BUABl MHUKpOcXeM, GyHKIHOHAJIbHAs
MHKPOSJEKTPOHUKA : YueOHoe mocobue mius By30oB / UBan EdbumoBuu Edumon, MBan SkoBieBud
Ko3sips, FO.W. T'opOyHOB. - 2-e u3n., nepepad. u gom. - M. : Beiciias mkona, 1987. - 416 c. (nanu4ue B
oubmnoreke TYCVYP - 27 5k3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKHE TIOCOOUS

1. TlonomapeB M.®. KoHCTpyKITMHU U pacdeT MUKPOCXEM M MUKpOdIeMeHTOB DBA : YueOHuk mis
By30B / Muxaun ®enoposuu [lonomapes. - M. : Panuo u cBsi3p, 1982, - 285 ¢ (Hanuume B OMOIHOTEKE
TYCVYP - 25 3k3.).

2. Marcon 9.A. KOHCTpyKIIMH U pacyeT MUKpOcXxeM U MukposieMeHToB OBA : KypcoBoe u
JTUTIJIOMHOE MPOEKTUpOBaHUE: YueOHoe mocooue miist By30B / 3. A. Marcosn, [I. B. Kpepkanosckuii, B. 1.
[TerkeBuy. - MuHck : Beimmiimas mikona, 1979. - 192 c. (nanmmuune B 6ubimoreke TYCVYP - 28 3k3.).

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MaTEPUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHHUSM X 3[0POBBS U BOCHPUATHS HHOOPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHON (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTcs o0palarhcss K COBpEMEHHBIM 0a3aM aHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCO0US, 00eCTICUNBAIOIIINE
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TEMaTUYECKHE WIUTIOCTPALMH T10 JICKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.
8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecrieueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYueOHast ayiuTopus: yueOHast ay IMTOPHS UI IPOBEACHUS 3aHATHIA MPAKTUYECKOTO THIIA, yueOHas
ayIUTOPHS JUIsl IPOBEICHUS 3aHATHI CEeMUHAPCKOI0 TUIA, TOMEIEHHE JIJIsl KypPCOBOTO MPOEKTUPOBAHUS
(BBIMMOJTHEHUSI KYPCOBBIX paboOT), MOMEIIEHUE IJs MPOBEICHUS T'PYNIOBBIX W HWHIUBUAYATbHBIX
KOHCYJIbTAllUi, TOMEIICHHE ISl MIPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalnH;
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuna, 1. 74, 222 ayg.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

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

- IIpoektop Beng;

- Kommuiekt ciennanu3upoBanHoi yueOHoOM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepnaanO-TeXHuquKoe U IIporpaMmmMHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayx.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

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

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 130 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHHe TUCIMILTAHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CeHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aroUUXCcs C MHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHasi ayAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOMU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaluu B JOCTYIHBIX (opMax, MOOUIBHON CUCTEMbI 00yYeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
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U MPOMEKYTOYHOI aTTecTaluu

Jlnst ouieHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepuasbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

HaSBaI;E’;f;;iiii? (rem) q;gﬁﬁgfggr;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 Beenenue IIK-1, TIK-5, TectupoBanue IIpuMepHBIil IepeyeHb
[IK-8 TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
2 KOHCTpYKIIMHU U pacyer IIK-1, T1K-5, KontponbHas [IpuMepHbIii TEpeUeHb
AJIEMEHTOB TOHKOIIJIEHOYHBIX ITK-8 pabora BapUaHTOB (3aaHui)
rHOPUIHBIX MUKPOCXEM KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
3 IIpoextupoBanue Tonosorun |I1K-1, ITK-5, KonTtponbhas [IpumepHbIil nEepedyeHb
TOHKOILJICHOYHBIX THOpuanHbx  |[TK-8 pabora BapUaHTOB (3aJaHui)
MHUKPOCXEM KOHTPOJIbHBIX PaboT
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
4 KOHCTpYKIIMU U pacuer [IK-1 TectupoBanue [IpumepHsIil nEpeYEHb
AJIEMEHTOB TOJICTOIIEHOYHBIX TECTOBBIX 3aJaHUI
THOPUJIHBIX MHKPOCXEM DK3aMeH [Iepeuenn 3K3aMEHAIMOHHBIX
BOITPOCOB
5 IlpoextupoBanue Tonosoruu |I1K-1, ITK-5 TectupoBanue [IpuMepHBIii TIEpedeHb
TOJICTOTJIEHOYHBIX THOPHIHBIX TECTOBBIX 3aJaHUI
MHKPOCXEM OK3aMeH IIepeyeHs sK3aMeHaMOHHBIX
BOITPOCOB
6 OCHOBHBIC JIEMEHTBI IIK-1, TIK-5, KonTponbsHas [IpumepHBIil nEpeyYeHb
TOIOJIOTH [K-8 pabota BapHaHTOB (3aaHUI)
MOJTYTIPOBOTHUKOBBIX KOHTPOJIBHBIX PaboT
MHKPOCXEM TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
7 N3onsums 3J1IEMEHTOB B IIK-1, TIK-5, TectupoBanue [TpumepHsIil nEpeyeHb
MOJIYTIPOBOJHUKOBBIX TIK-8 TECTOBBIX 3aJlaHUH
HHTCTPAJIPHBIX CXCMax DK3aMeH [Tepeuenn 3K3aMeHAITMOHHBIX
BOITPOCOB
8 OcHoBbI TG POBOI [IK-1, TIK-5, TectupoBanue [IpumepHsIil nEpeYEHb
ANEKTPOHUKU. ba3oBbie [IK-8 TECTOBBIX 3aJaHUI
JIOTUIECKUEC 3JIEMCHTBI DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX

BOIIPOCOB
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9 DneMeHTBhl MUPOCUCTEM [K-1 TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYy4ECHHS IO

JMCIHTLINHE
dopmynupoBka TpeboBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka banner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UIn HABBIKOB WJIN
CYMMBbI 0aJioB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YZOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o c(opMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE cojieprKaIue coJieprKaliue
CYMMBI 0a/UTOB | TpOOIeMBI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[kana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTU KOMIIETEHLIUI IIpUBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmyupoBKa TPeOOBAaHUH K CTENIEHH KOMIIETEHIINU

2 He nMeet He0OXOAMMBIX MTPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TipeicTaBeHnid. O0yJaromuiics 3HaeT
OCHOBHBIE NMPU3HAKU WJIM TEPMHUHBI U3Y4aEMOTO JJIEMEHTA COACPKaHUsI, UX
OTHECEHHOCTh K OTPEICTICHHON HayKe, OTPac/ii Uil 00bEKTaM, y3HAeT B
TEKCTaX, N300paKCHUAX WM CXeMaX M 3HAET, K KAKUM UCTOYHHUKAM HY>KHO
oOpaiuarbcs A1 60jee 1eTalIbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
(YIOBIIETBOPUTEIBHO) |U3YUEHHBIH 3JIEMEHT COAEPKAHUS PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, TUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
IECUCTBUAX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUIIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHHUIIINHBI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

. Kakue U3 pe3uCTUBHBIX MaTepUaIOB MPUMEHSIOTCS MPU U3TOTOBIECHHU BBICOKOOMHBIX
pe3ucTOpoB?

a) KepMeThI

0) criiaBbI

B) YHUCTHIE METAJLIBI

. Kakomy kmaccy 4YHMCTOTBI JOJKHBI COOTBETCTBOBATh MOMAJOXXKHU, NPUMEHSIEMBIE B
TOHKOTIJIEHOYHOM TEXHOJIOTUU?

a) 14

6) 10

B) 8

. Kakue U3 pe3sucTUBHBIX MaTEpPHANIOB HE MPUMEHSETCS MPHU U3TOTOBICHUU TEPMOCTAOMIBHBIX
pe3ucTopoB?

a) KepMeThI

0) criiaBbI

B) YHUCTHIE METAJLIBI

. Ecnm mar koopaunarorpacda 1 mMm, a macmtad 10:1, To kakoii OyAeT Tomosornueckas NIMprUHa
pesucropa, eciu brexa=300 mxm, broun=305 MM, bp=350 Mxm?

a) 350 mxm

0) 300 MkM

B) 400 MKM

. C ompeneneHus Kakoro rnapaMmerpa HauMHAETCs pacdeT pe3ucropa ¢ Kod3PGUuueHToM GopMbl
10>Kp>1?

a) C pacueTa IIMPUHBI Pe3UCTOpa, b

0) ¢ pacdera JUIMHBI pe3UCTOpA, |

B) C pacueTa MOIIHOCTH pe3ucTopa, P

. [Ipn nnaBHOW MOATOHKE COMPOTHUBICHUS KaKOW M3 HaApe30B oOecmeuuBaeT «rpyoyro»/
«TJIaBHYIO» MOATOHKY?

a) BJOJIb/TIOTIepEK

0) monepex/BaoIb

B) TIOJ] YTJIOM

. MakcumanbHasi TONIIUHA JUAIEKTPUUYECKON TUICHKU AJII TOHKOIJIEHOYHBIX KOHIEHCATOPOB
cocTaBisieT?

a) 1 MKkm

0) 0,1 MkM

B) 10 MKkM

. Kakomy kmaccy 4YHMCTOTBI JOJKHBI COOTBETCTBOBATh MOMAJOXXKHU, NPUMEHSIEMBIE B
oJIynpoBoIHUKOBBIX UMC?

a) 14

6) 10

B) 8

. Kakue Buabl H301411MHU OTHOCSATCS K KOMOMHUPOBAHHOMY CIIOCO0Y?

a) M30IJIaHapHask TEXHOJIOTUS

0) monMIuUIaHapHast TEXHOJIOTHS
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10.

8.
9.
10.
11.
12.

13.
14.

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

22.

23.

24.

25.

26.

27.

28

B) SMUILIAHAPHAS TEXHOJIOTHS

T') IeKaJib METO/T

1) METOJ1 OAJIOYHBIX BHIBOJIOB

€) KOJIJIEKTOpHAas u3oiupyromas nuddysus

Kakas u3 omeparnuii mo ¢popMupoBaHuio MOaynpoBoaAHHKOBOW UMC BeITIOTHSETCS caMoOit
NEPBOM, PU YCIOBUH UCTIONb30BAHMSI MTOAJIOKKH C SITUTAKCHAIBHBIM CII0OEM?
a) hopMHpOBaHUE U30JUPOBAHHBIX 00OJIacTEH

0) bopmupoBanue 6a3bl TPAH3UCTOPOB

B) (hOpMUPOBAHUE SIMUTTEPOB TPAH3UCTOPOB

r) GOpMHUPOBAHUE 3AIUTHOTO CIIOS

1) GOpMHPOBAHUE METAJUTHU3AIIUN

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

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

I'cC.
Marepuasisl 1eHOK ToHKomaeHouHbIx MMC.

. Kondurypanuu TOHKOIIEHOYHBIX PE3UCTOPOB. PacueT KOHCTPYKIMU TOHKOIIEHOUYHBIX

PE3UCTOPOB.
KOHCTpyKIIMN TOHKOIIJIEHOYHBIX PE3UCTOPOB C MOATOHKOM CONIPOTUBIICHHUS.

. KoHCTpyKIIMM TUIEHOUHBIX KOHJEHCATOpOB. OrpaHUYeHUs pU NPOEKTUPOBAHUU IJIEHOYHBIX

KOHACHCATOPOB. Pacuer mieHo4HOT0 KOHACHCATOpa.

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

KOHJIeHCAaTOpoB. TpeboBaHus K MaTepuasaM TOHKOIUIEHOYHBIX KOH/IEHCATOPOB.

KoHCTpyKIuM MII€HOYHBIX HHAYKTUBHOCTEeH. HoMuHanbl mHAykTUBHOCTEH. CrocoOs
MOBBILIEHUS] HOMUHAJIOB UHAYKTUBHOCTEH.

KoHCTpyKIIMN TOHKOIIEHOYHBIX pacnpeneneHHbix RC-cTpykTyp.

Hagecheie anements! 'UC.

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

XapaKkTepHUCTHKa OCHOBHBIX TAallOB MPOEKTUPOBAHMSI TOIIOJIOTUH.

OCHOBHBIE TEXHOJIOTUYECKHE OMNEpaldyd HM3TOTOBJICHUS TOJICTONICHOYHBIX THOPUIHBIX
MHUKPOCXEM.

Pacuer KOHCTPYKIMU TOJICTOIUIEHOYHBIX PE3UCTOPOB.

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

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

Kopmyca. Pa3Bapka kopryca. CriocoObl pa3BapkH.

Kopmnyca. I'epmernsanns KopmycoB CBapKOH.

Kopmyca. I'epmernsanus kopmyca naikoil.

Kopmnyca. beckopycHas repmerusanus. ['epMernzanus miacTMaccoil.

Kopmnyca. Kontpons repmeTnsanum Kopnycos.

[Monnoxku mnonynpoBoaHukoBeix HWMC. Cucrema yclIoBHBIX 0003HaYeHUU
[OJIyIPOBOIHUKOBBIX IIJIACTHH.

JAusnekTpuyeckue MOIIOXKKH MmoaynpoBoJHUKOBeIX MMC. OcHoBHbIe TpeOOBaHUS
npeIbsIBIseMble K MaTepuany nooxek. CucreMa yclaoBHBIX 0003HaueHUN. MaTepuasl s
IIOJIJIOXKEK.

Buzpsl 51eMeHTOB, peaan3yeMbIX B IOJYPOBOAHUKOBOM TEXHOJIOTHH U CIIOCOOBI MX CO3JIaHHS.
WNHTerpanbuble TpaH3UCTOPHl n-p-n. KOHCTpyKuHsA, ¢ yKa3aHHEM TJIyOWH 3ajieraHus
nud¢y3uoHHBIX oOnacTeld. Drtambel co3naHus AUGPY3UOHHBIX 00NacTed TpaH3HCTOpA,
TpeOOBaHUS K MX KOHIICHTPALUU U pa3MepaM OO0JIacTei.

WHuTerpanbHble TpaH3UuCTOPHI p-n-p. KoHCTpyK1nu p-n-p TpaH3uctopoB. OCHOBHBIE HETOCTATKH
p-n-p TPaH3UCTOPOB U CHIOCOOBI UX YCTPAHEHUS.

MHorosmMuTTepHbIe TpaH3uCTOpHI N-p-n. KoHcTpykumu, HazHaueHre. OCHOBHBIE IPOOIEMBI TPU
KOHCTPYUPOBAHHUH U CIIOCOOBI MX YCTPAHEHHUS.

MHOroKOJUIEKTOpHBIE TPaH3UCTOPHI n-p-n. KoHcTpyKnu, HazHaueHne, OCHOBHbIE MPOOIEMbI
pY KOHCTPYUPOBAHHUHU U CIIOCOOBI UX YCTPAaHEHHUS.

NuTterpanbHasg uMHXKEeKUMOHHAas Joruka M2JI ¢ ropu30HTaJIBHBIM U BEPTHUKAJIbHBIM
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29.
30.

31.

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

48.
49.

UHXKEKTOpoM. OCHOBHBIE TOCTOMHCTBA. Ha3zHaueHue.

HNuxexnuonno-mnonesas goruka UITJI.

WNnterpanpasie auoasl. Koncrpykuuu. [IpoGaemMsr mpu cO3aHUN HHTETPAIBHBIX JUOJ0B U
crocoObI uX perieHus. [lapaMeTpbl AMOI0B IPH Pa3IUYHBIX KOHCTPYKITHSX.

Huonwt lllotku. TexHoMornueckue TPy IHOCTH TIPU co3aaHuu 1uoa0B [IIoTTku u criocoOsr ux
pereHusi. MaTtepuabl, HCTIOIb3YEeMbIe TIPH U3rOTOBICHUHU A1010B [IloTTKH.

Tpanzucropsl ¢ nuogamu [lotku. Ko

HCTPYKLIUU, HA3HAUYECHHUE.

Nuterpanbubie pe3uctopbl. KoHCTpYyKIIMM, mapamMeTphl.
WuTerpanbuble KoHIeHCaTOphl. KOHCTpYyKIINMK, mapamMeTpsl.

MeTtonas!l uzoisuu dnemeaTos UMC.
MeTtonas!l uzoisiuu 31emeaTos UMC.
MeTtonasl uzoisiuu dnemeaTos UMC.
MeTtonasl uzoisuu d1emeaTos UMC.
MeTtonas!l uzoisuu 31emeaTos UMC.
MeTtonas!l uzoisuu 1emeaTos UMC.
MeTtonas!l uzoisiuu 1emeaTos UMC.
MeTtonasl uzoisiuu dnemeaTos UMC.
MeTtonas!l uzosuu d1emeaTos UMC.
MeTtonas!l uzoisuu nemeaTos UMC.

JnonnHas u30asmus.

Konnekropnas uzonupytomas guddysus.
bazoBas nzonupyromas nuddysus.
MeTtox caMon30IIAIMU N-00J1aCTRIO.
N3onsuusa TOHKOM TJIEHKOM TUAJIEKTPUKA.
Jlexanb-mMeTo.

MeTto 6amoUHBIX BBIBOJIOB.

Merox kpemHuit Ha candupe.
N3onnanap.

[Tonumnnanap.

Pa3zpabotka Tononoruu UMC. [IpaBuna npoeKTHpOBaHMs H30JIUPOBAHHBIX 00JIaCTEH.
Pa3zpabotka Tononorun UMC. IpaBuna pazmenienus snemeaToB MMC Ha muiomaay KpucTania.

NHTerpaipHble MHKPOCXEMBI Ha
Kommnnemenrapnas napa.

MAII-tpan3uctopax. Tunet MJII-TpaH3uctopoB.

3anoMuHaromue ycrpoiictsa Ha MIII-Tpan3ucropax.

ba30Bblii MATPUYHBIN KPUCTAILI.

9.1.3. IIlpuMepHbIii 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 | H3TOTOBICHIA/
PesncTop D paccesHHS, | TeMIepaTyp, | KoopAHHATHOII i
OmM % i MacmrTad
MBT & CeTKH, MM
Rl 600 10 10 )
R2 10000 10 15 -60 + +55 0.5 Macmrab
R3 125000 15 10 10:1
Bapnanrt 9. Paccunrtars pasMepbl TOHKOILIEHOYHBIX Pe3UCTOPOB. Yps=2% , Yrer=1%, Yr:=1%.
MomHocTh JInamaszoH lar Metox
Hommunan, | Jlomyck, - | m3roToRIeHNS/
Pesnctop i Y paccedHnd, | TeMmeparyp, | KOOpJIHHAaTHOII 6
’ MBT i CeTKH, MM TR
R1 800 fi 10 O
R2 5500 7 25 -30 + +99 0.5 Maciutab
R3 80000 15 15 10:1
BapmanTt 1. PaccuntaTh pa3Mephl TOHKOIIIGHOYHBIX KOH/IEHCATOPOB. Yco=4% , Yca—1%,
| Pabouee JmamnazoH ITar Metozg
Hommnan, Yacrota, | Jomyck, ) : " /
o® MFH o HaIIpsUKeHIIe TEL[H;EPRTY]J, KOoOpAImHaTHON IIETOTOBHEI]J-HH
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%,
: Pabouee JnanazoH ITar MetoJt
Hommnan, | Yactora, | Jomyck, ) _ & y
od MFI_[ %, HaIIpsKeHIIe TeMIepaTtyp, KOOpAHNHATHOI II31"0TOBJ'IEI-£HH
B i, & CeTKH, MM MacmrTad
Cl 1200 15 10 M
C2 1600 1 15 15 -60 =+ +85 1 Macuira0
C3 2000 15 15 10:1
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Bapl‘IaHT Nel HPOII'BBECTII TeIUIOBOI pacueT 1 pacCHHTaTh 30HBI TEIUIOBOT'O BIHMSAHHIA 1A CIISIYIONIIIX

JIEMEHTOB:
DneMeHT 1, v b, MM P>, MBt | Rt BHYT, rpag/Br Twmax,°C
R1 1,5 0,6 15 125
R2 2 0,8 10 125
R3 , 1.7 15 125
R4 1,1 0,5 15 125
VTI1 1 15 600 85

DJIeMeHTHI pa3MellleHbl Ha IaTte pasMepom 10x15 mm u tommmuoi 0,45 mm. KoHCTpyKTHBHBII BapHaHT
HIMC- Bapmant 4 co creayoommmu napamerpami: hy=100 mxm, he=500 mxm, Ax1=0,5 Br/(m*rpan),
Ax2=0,5 Br/(m*rpan), An=1,5 Br/(m*rpaxn). Tpauzucrop VT1 pacronosken na pesuctope R2. Temmeparypa
okpy:xkatomeil cpemst Tokp.cp.=-60 + +60°C. Pe3ynbraTsl pacuera NpHBECTH B BILJIe TaOJINIIBI:

Bapmant Nell IlpomsBecTn TerioBoii pacdeT H paccHUHTaTh 30HBI TeIUIOBOIO BIIHSAHHA I CJIeIYIONINX

3JIEMEHTOB:
DleMeHT L. MM b. MM P>,MBr  Rr BHYT, rpan/Br Twmax,°C
Rl1 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
VT1 151 L1 18 720 85

OneMeHTHI pa3MelleHbl Ha rwiate pasmepoMm 10x15 mm u tommmmoit 0,7 mm. KoHcTpyKTHBHBIT BapuaHT
HMC- papuant 3 co ciemyromumn napamerpami: ha=100 mxm, ho=100 MM, Axi=0,5 Br/(M*rpan),
2x2=0,5 Br/(M*rpan), An=1,5 Br/(m*rpan). Tpansucrop VT1 pacnonoxken Ha pesuctope R1. Temneparypa
okpysKaromeii cpenpl Tokp.cp.=-60 + +55°C. PesynbTaThl paciyera NpHBECTH B BIA€ TaOIMIIbI:

9.2. Meroanueckue peKOMeHIANHU

VY4eOHubIil MaTepuan uziaraercs B (Gopme, mpeanoiaramileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCET0 y4eOHOro mporuecca.

Hauatp uzydenue AuCHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoil, CIuCKOM
y4e0HO-METOMYECKOT0 U MporpaMMHOro obecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

B nporecce n3ydeHus IUCHUIUIMHBI IS JIYIIETO OCBOCHHS MaTepuaia He0OXOIMMO PerysipHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOUYHHKAM, YKa3aHHBIM B Yy4eOHBIX Marepuaiax;
MOJIB30BAThCS Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHUBeEpCcUTeTa 00pa3oBaTEIbHBIMH pecCypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHaibl, OCBSIIEHHbIE PAa3JIUYHBIM aCHEKTaM
y4€OHOW AMCLMILIIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIHM NPOCMOTP MaTepuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIbHOTO ITOHUMAaHUS U OCBOEHMS MaTepuaja, BblJEJsis OCHOBHBIE UJE€H; HA OCHOBAHUHU
H3yUYEHHOI'0 COCTABUThH Te3UChl. OCBOMB MaTepual, MNONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE /U1 IOHUMaHUS JajbHEHNIIEro MaTepuara;

— OCMBICJIMBAalTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHThl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEJIEKOMMYHUKALUU.

[To gucuuniauHe MOTYT MPOBOAMTHLCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHApPOB W 3amuCH BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
KypHaJIe 10 TUCUUIUINHE.

KoHcnekTipoBaHue CTyACHTaMu JIEKIIMOHHOTO MaTepuana o0s3aTesibHo. O0sA3aTeIbHBIM YCIOBUE
JIOTIyCKa K SK3aMEHY SIBJISICTCS BBIMOJIHEHHUE M 3alIUTa BCEX JIAOOPATOPHBIX paboT, a TaK)Ke HAIMCAaHUE
KOHTPOJILHBIX PabOT Ha MOJIOKUTENBHYIO OIICHKY

9.3. Tpeﬁonam/m K OCHOYHBIM MaTepHuajJdamM Jisd JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIMA0OB
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Jns oW ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pPOBBSI U WHBAJIUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4Ye€HHUSIMHU 110
o01IeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJBbHBIE pabOTHI,
YCTHBIE OTBETHI

[IpenmyiiiecTBEHHO MPOBEpPKa
METOJIaMH, OMPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOIA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL € OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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