MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS POCCUHCKON
GENEPALIUA
denepanbHOE FOCY1apCTBEHHOE aBTOHOMHOC 06pazoBaTe/bHOE yIPEXCHHE BEICIIErO
o6pa3oBaHus
"CAHKT-TTETEPBYPTCKHUHU F'OCYJIAPCTBEHHBIA YHUBEPCUTET
ADPOKOCMUYECKOI'O TPUBOPOCTPOEHMT"

Kadenpa Ne 13

YTBEPXJIAIO

PykoBOAMTENH 0GPa3OBATEIEHON NPOrPaMME!

JLT.H.JOML.

JIucT cornacoBanus paboUeii MporpaMMbl AMCUHIUTHHEL
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JIOUeHT, K.T.H., IOUEHT H.A. OBuUHHHHKOBA
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E.A. ®ponosa

(meHumansL, anuTHs)

/

F

(num«cs)/
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(HaumecHoBaHue JAMCUMTUTRHBL)
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CHEHUATBHOCTH

27.03.02

HaumeHoBaHW e HANpaBIeHUS

VnpasjieHue Ka4ecTBOM
MOATOTOBKH/ CIEHANIEHOCTH

HaumenoBanue
LudpoBoe Ka4eCcTBO U MPOCKTHPOBAHME TIPOIYKIUH

HarnpasJIeHHOCTH
®opma 0bydeHUS oYHas
TCox npuema 2025

Canxr-TlerepGypr— 2025

(y4. CTeneHs, 3Banue) U (mo /ﬁf (mumunanst, Gamunus)
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JOIL,K.T.H. : z H.I0. Edpemos
(AOIKHOCTS, Y. CTereHb, 3BaHue) T S——"{(nonnucs, fata) (MHMUMATBL, damunus)



AHHOTaAUA

HucuumuinHa «OJIEKTPOHUKA» BXOJUT B 00pa30BaTENbHYIO NPOTPaMMy BBICIIETO
oOpa3oBanusi — mporpaMMy OakajgaBpuara IO HANpPaBICHUIO TMOATOTOBKW/ CHEIMAIbHOCTH
27.03.02 «YnpaBieHue kauecTBoM» HampasieHHOCTH «L{udpoBoe kauecTBO U MPOEKTUPOBAHHE
npoaykuuny». Jucuuninuna peanusyercs kapeapoit «Nel3».

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHHUKA CIEIYIOUINX KOMITETCHIIAHN |

OIIK-1 «CriocobeH aHAIM3UPOBATh 3324 PO(EeCCUOHATLHOM ISATEIIBHOCTH Ha OCHOBE
MOJIOYKEHHI, 3aKOHOB 1 METOJIOB €CTECTBEHHBIX HAYK M MATEMaTHKID)

OIIK-2 «Cmocoben GopMmymupoBarh 3aaa4dl MPOPECCHOHATBHONW JCSITEILHOCTH Ha
OCHOBE 3HAHUH MPO(UIBHBIX Pa3JeIOB MATEMAaTUYECKUX U €CTECTBEHHOHAYYHBIX JWCIUILINH
(Moyneit)»

OIIK-3 «CnocoGeH ucroJib30BaTh (yHIAMEHTAJIbHbIE 3HaHUS JJI pelieHus: 0a30BBIX
3aad yIpaBlieHWs] KAaueCTBOM B TEXHHUYECKHMX CHUCTEMax C IEJNbI0 COBEPIICHCTBOBAHUS B
npohecCHOHATBHOM IeATETLHOCTH

OIIK-4 «Cnoco0OeH OCYIIECTBIATh OLIEHKY 3(QQPEKTUBHOCTH CUCTEM YIPABICHUS
Ka4eCcTBOM, pa3padOTaHHBIX HA OCHOBE MaTEMaTHYECKUX METOJIOBY

ConepxkaHue IUCIMIUIMHBI OXBaThIBA€T WIMPOKUH KPYr BOIPOCOB, CBS3aHHBIX C
M3yYeHHEM 3JIEMEHTHOW 0a3bl COBPEMEHHBIX YIEKTPOHHBIX YCTPOMCTB, C pACCMOTPEHHEM OCHOB
MIPOEKTUPOBAHUS aHAJIOTOBBIX OJIOKOB Ha 0a3e MUKPOCXEM OMEPAIMOHHBIX YCHIIUTEICH, a TaKkKe
C W3y4YCHHWEM TIPUHIMIIOB TIOCTPOCHUS MHM(MPOBBIX YCTPONCTB KOMOWHAIMOHHOTO U
MOCIIEIOBATEILHOCTHOTO THTIOB.

[IpermoraBanue MUCHMIUIMHBI TIPEIyCMaTPUBACT ClEAyIOmuUe (HOPMBI OpraHH3aluU
y4eOHOro mporecca: (JIeKuu, jJadopaTopHbIE padOTHI, MPAKTUYECKHE 3aHATHS, CEMHUHApHI,
CaMOCTOSITENIbHAs paboTa 00yJaromerocs).

[IporpaMmoii AUCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B opMe 3aueTa.

OO6mrast TpyJ0€MKOCTh OCBOCHHS JAUCIUIUIMHBI COCTaBIsIeT 3 3adeTHhIX enuHuibl, 108
4acoB.

SI3bIK 00yUYeHUS MO JUCLUILIUHE KPYCCKUMA »



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE

1.1. OCHOBHOH LIENBIO NUCUUIUIMHBI «DJIEKTPOHUKA» SIBISETCS W3YYEHHUE CTYACHTaMU
TEOPETUYECKUX M IPAKTUYECKMX OCHOB COBPEMEHHOM MOJIYIPOBOJHUKOBOW CXEMOTEXHUKH,
UCTOJB3yeMOW  TpU  TNPOEKTUPOBAHMH  MH(POPMALMOHHO-BBIYMCIUTEIBHBIX  CHCTEM,
aBUALMOHHBIX NPUOOPOB M CPEICTB aBTOMATUKH, 4YTO [I03BOJUT MM YCHEIIHO peulaTh
TEOPETHUYECKUE M TMPAKTHYECKUE 337a4l B UX MPO(ECCHOHAIBHON NESTETbHOCTH, CBSI3aHHOM C
U(GPOBBIM KaYECTBOM M MTPOSKTHPOBAHUEM TPOTYKIINU

1.2. JlucuuruiHa BXOJTUT B COCTaB 00s3aTENbHOM 4acTH 00pa30BaTEIbHON MPOTPAMMBI
BhICHIero oOpasoBanus (nanee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUECHUS MO AUCIUILTUHE, COOTHECEHHBIX C
IIaHUpyeMbIMU pe3ynbratamu ocBoenus OIT BO.

B pesynbraTe u3ydeHUs AUCUUIUIMHBI OOy4arOUIUICS JOJDKEH 00ManaTh CIEAYIOUIUMU
KOMITETEHIUSIMU WM UX 4YacTsMHU. KoMIleTeHIIMN 1 MHAUKATOPbl UX JOCTH)KEHUS IPHUBENIECHBI B
Tabmuue 1.

Tabmua 1 — [lepeuenb koMNeTeHIMI U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) Kon n HanmeHoBanue Ko 1 HauMeHOBaHNE HHIUKATOpA
KOMIETEHITUU KOMIICTCHITHT JOCTHKEHHST KOMITETCHIIUN
OIIK-1.3.1 3HaTh OCHOBHBIC ITOJIOJKCHMS,
OIIK-1 Cnocoben 3aKOHBI M1 METO/Ibl €CTECTBEHHBIX HAYK U
aHaJIM3UPOBATH MaTeMaTHKH
3a7a4u OIIK-1.Y.1 ymeTb npuMeHsTh 6a30BbIe
npodeCcCHOHANBHON | €CTeCTBEHHOHAYYHBIE U MAaTEMATHUECKHUE
O6menpodeccrnonanbHbIE
KOMITCTEHTTHI JeATeNbHOCTH Ha SHaHHS JUI PELeHHs 327184
OCHOBE MOJIOKEHUH, | MpodeccnoHaNbHOM e TEIbHOCTH
3aKOHOB U METOJIOB OIIK-1.B.1 BnageTh HaBbIKAMH PELICHUS
€CTECTBEHHBIX HayK U | Ipo(deccnoHanbHbIX 3a7a4 Ha OCHOBE
MaTeMaTHKU 0a30BBIX €CTECTBEHHOHAYYHBIX U
MAaTE€MaTHYECKUX 3HAHUI
OIIK-2 Cnocoben
dbopmMyIMpoBaTh
3a/1a4u
npodeccuonanbHor | OIIK-2.3.1 3HaTh ipouUIIbHBIC pa3eITbI
JESATEIbHOCTH Ha MaTE€MaTUYECKNX U €CTECTBEHHOHAYYHBIX
OobmenpodeccuonanbHbie | OCHOBE 3HAHUI JUCUUTIIINH
KOMITIETCHIUHU poUITBHBIX OIIK-2.VY.1 yMeTh NPpUMEHSITh U3BECTHBIE
pazzienoB METO/bl PELICHUS 3aa4
MaTeMaTUYECKUX U npodeccuoHaNbHOM e TeNIbHOCTH
€CTECTBEHHOHAYYHBIX
JUCUUIIIIUH
(Moyneit)
OIIK-3 Crnocoben OIIK-3.3.1 3HaTh METOIMKH MOJy4EHUS
UCII0JIb30BaTh MaTeMaTUYECKUX MOJENIEN peanbHbIX
dbyH1aMeHTalIbHbBIE TEXHUYECKUX 0OBEKTOB
3HaHus i pemiennsa | OIIK-3.Y.1 ymeTs npuMeHATH
0a30BBIX 33724 ¢dbyHIaMeHTalbHbIE 3HaHUS 0a30BbIX HAYK
ObmenpodeccuoHanbHbIe | YIIPaBICHUS JUTSl IPUMEHEHUS B 3a/1a4ax
KOMIIETEHIINU KaueCTBOM B npodeccnoHaNbHOM NESTENBHOCTH C LENbI0
TEXHUYECKUX COBEPILIEHCTBOBAHUS
CUCTEMAX C LIENBIO OIIK-3.B.1 BnageTs HaBBIKAMU
COBEPIICHCTBOBAHUS | IPUMEHEHUS (DyHIaMEHTAIbHBIX 3HAHU B
B npoeccnoHanbHOM | paMKax 0a30BBIX 3a7a4 yIPABJICHUS B
JIESTETbHOCTH TEXHUYECKUX CHCTeMax




OIIK-4 Criocoben
OCYILECTBIISITh
OIICHKY
3pPeKTUBHOCTH OIIK-4.Y.1 ymers noay4artb
OobmenpodeccuoHaNbHBIE | CUCTEM YIIPABICHUS | XapaKTEPUCTHKH MOJEJCH peaTbHbBIX
KOMIETECHIUH Ka4eCTBOM, 00BEKTOB 151 OLIEHKH 3(h(HEeKTUBHOCTH
pa3paboTaHHBIX Ha paboTHI CHCTEMBI YIIPABJICHUS KAY€CTBOM
OCHOBE
MaTeMaTHIeCKUX
METOJIOB

2. Mecro muctutuivHb B cTpykType OI1
JuctunnuHa MoXeT 6a3upoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YJYAIOITUMUCS
MIPU U3YYCHHUH CIICTYIONIUX TUCIUATIIAH:
— Marematuka. MaTeMaTU4eCKUil aHAJIN3,
— BBeneHue B HalpaBIICHUE;
— Owusmka,
— XwuMmus,
— DJEeKTPOTEXHUKA,
— ABHAIMOHHBIE ¥ KOCMHUYECKHE KOMIUIEKCHI U CUCTEMBI,
— HWuadopmarmoHHbie TEXHOJIOTHH.
3HaHUs, TOJMyYEHHBIE TPH HM3yYEeHWHW MaTepuana JTaHHOW IUCITUIUIMHBI, UMEIT Kak
CaMOCTOSITENIbHOE 3HAYEHHE, TAK U MOT'YT UCIIOJI30BATHCA IPU U3YYEHUH JPYTUX JUCLMILINH:
— Teopus u pacyer U3MEpUTENbHBIX TpeoOpazoBarenei u NpudoPoB;
— IludpoBsie METOIBI U CPEACTBA U3MEPEHUN;
— MeToasl uccaeq0oBaHUs C UCIIOJIB30BAaHUEM CKAaHUPYIOUIEH 30HI0BOM MUKPOCKOIINY;
— Mertoapl 1 MpUOOPHI KOHTPOJIST OKPYKAIOIIEH CPEIbl;
KomnerotrepHslie cpeacTBa MPOEKTUPOBAHUS IIEKTPOHHBIX YCTPOMCTB.

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
JlanHble 00 OO0IIEM 00BbEeMe IUCIUILUIMHBI, TPYJOCMKOCTH OTACIbHBIX BHJOB y4eOHOM
paboThI 10 AUCHUIUIMHE (M PACIIPEICIICHHE STOM TPYAOEMKOCTH 10 ceMecTpaM) MPeACTaBICHBI B
Tabiuue 2.

Tabnuma 2 — O6beM U TPYJO0EMKOCTh JUCITUTIINHBI

TpynoeMkocTh 1O
Bun yuebHoit paboThl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKkocmap OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (yac)
U3 nux yacoe npakmuyueckoii n0020moeKu
AyoumopHnuie 3anamus, BCEro yac. 51 51
B TOM YHUCJIE:
nekuuu (JI), (qac) 17 17
npaktuyeckue/cemunapckue 3anarus (113),
17 17
(dac)
naboparopubie padotsl (JIP), (dac) 17 17
KypcoBoii poekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 57 57
Buo npomesxxcymounoii ammecmayuu’. 3ader, | 3ayer 3auer




mudd. 3ager, sk3ameH (3auer, Hudd. 3aq,
DK3.*%)

[Ipumedanue: kaHAMIATCKHUIA SK3aMEH

4. CopepxaHue TUCHUTUIMHBI
4.1. PacnpenencHue TPYJIOSMKOCTH JUCIUILTAHBI 1O pa3zeiiaM U BUIaM 3aHITHMN.
Paznensl, TeMBI JUCHHUILINHBI U UX TPYAOEMKOCTh IIPUBEICHBI B TA0IHUIIE 3.

Tabmuua 3 — Paznernsl, TeMbl TUCIMILIMHBL, UX TPYIOEMKOCTh

Pazpnenpl, TeMbl TUCITATIIINHBI Texun | 113 (C3) JIP K11 CPC
’ (uac) (uac) (gac) (gac) (gac)
Cemectp 4

Paznea 1. IlonynpoBoannkoBbie NPudOpsbI
Tema 1.1. Inonasr

Tema 1.2. bunonsipHbie TpaH3UCTOPBHI. 2 2 3 7
Temal.3. [loneBbie TPAaH3UCTOPHI.
Tema 1.4. Tupucropsl.

Pazgea 2. Ycuaurenan

Tema 2.1. Knaccudukanus, napameTpsl 1
XapaKTEPUCTHKH.

Tema 2.2. Ycunurenu noCTOSHHOTO TOKA. 2 2 2
Tema 2.3. Ycunurenu MOITHOCTH.
Tema 2.4. OnepalioHHbIE YCUITUTEIH.
Tewma 2.5. 30upaTenbHbIC YCHIIUTEIH.
AKTUBHBIE QIIBTPBHI.

Pa3nen 3. UcTOYHMKHN UTAHUSA

Tema 3.1. CtpykTypa BTOPUYHBIX UICTOYHUKOB
MUTaHUS

Tewma 3.2. Bemmpsimurenu, GUIbTPHI, 2 2 2 7
CTaOMIIN3aTOPHI

Tewma 3.3. MaTerpanbHble CTaOMIN3aTOPBI
HaNPsDKEHUS

Pa3znen 4. OcHOBBI aJIreOpbl JTOTHKH

Tema 4.1. OcHOBHBIE OHSTHSI AJITEOPHI JIOTHKH.
Tewma 4.2. [TudpoBsie ycTpoiicTBa
MI0CJIEIOBATEIILHOIO TUTA.

Paspnen 5. llndposbie yeTpoiicTBa
KOMOMHALIMOHHOI'0 THIIA

Tema 5.1. IlousgTrie 0 KOMOMHAIIMOHHBIX
yCTpOMCTBAX. 3a/1a4l CUHTE3A. 3 3 2 7
Tewma 5.2. Cymmaropsl, KOMIIapaTophl,
mudpaTopsl ¥ AemUPpaTOpPbl, MyIbTHUILIEKCOPHI,
peoOpa3oBaTeau KOJIOB.

Pasneu 6. MI/IKp03J'leKTupOHHbIe 2 2 2 7
3alOMHHAKOIINE YCTPOiicTBA

Pazgen 7. Muxkponpoueccopsbl 2 2 2 8
Pa3nes 8. DBosronust 3J1eMeHTHOM 0a3bl

3J1eKTPOHUKHU 5 5 2 7

Tema 8.1. DneKTpOHHBIE KOMIIOHEHTHI.
Tema 8.2. DneMeHTB HHTETPAIBHBIX CXEM.

HUroro B cemectpe: 17 17 17 57

Hroro 17 17 17 0 57




IIpakTHueckass TOATOTOBKA  3aKIIOYAETCS B HEIOCPEACTBEHHOM  BBINOJHEHUU
OoOy4aroIMMHUCST  OMNpPENEeNEeHHBIX  TPYAOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;aymiei
podecCHOHAIBHOM IeATeIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepsxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUI MPUBEACHO B Ta0IuUIE 4.

Howme
p Ha33aHHe nu conepxcaHI/Ie pa3IIeJIOB 1 TEM JICKIIMOHHBIX 3aHSTUU

paszena

1 Paznea 1. IlonynpoBoannkoBbie NPUOOPHI
Tewma 1.1. Inoas
OcHOBHbIE TOHATHS 30HHOW TEOPUU. pP-N  MEPEXOJl, €ro BoJbTaMIIEpHas
XapakTepucTUKa. TUIBl AMOJOB, UX XapaKTEpUCTUKU U napameTpbl. CTaOMIUTPOH,
BapHKall, TYHHEJIbHbIN 11oA. CBeTo- U (OTOINO/BI.
Tewma 1.2. bunonsipasie TPaH3UCTOPHI.
Knaccudukanus tpanzucropon. [IpuHiun neiicTBusi, mapaMeTpbl U XapaKTepUCTUKH
OUMONSAPHOTO TpaH3UCTOpa. Tpu cxeMmbl BKJIIOUYEHHA. MeTojabl pacueTa CXeM Ha
OUIOJNSPHBIX TpaH3UCTOpax (PKBUBAJICHTHBIE CXEMbl, Tpaduyeckuil MeTof,
MIpe/ICTaBJIeHHE B BHJIE 4-X MOJTIOCHUKA)
Temal.3. [loneBbie TPAaH3UCTOPHI.
[ToneBpie TpaH3UCTOPBI C 3aTBOPOM B BHJE p-h nepexoga 1 MOII — TpaH3UCTOPHI.
WX mpuHIMN IEUCTBUSA, XapAKTEPUCTUKU U ITaPAMETPBI.
Tema 1.4. Tupucropsl.
YeTbIpeXCIIOMHBIE TOJYIPOBOJHUKOBBIE CTPYKTYpHl. JIMHHCTOPBI, TPHHHUCTOPHI MU
CUMMCTOPBbI. XapaKTEPUCTUKHU U MMapaMeTpbl. [I[puMeHeHre B CUIIOBOM JIEKTPOHUKE

2 Paszgen 2. Yceuiaurean

Tewma 2.1. Knaccuduxkarus, mapameTpsl U XapaKTePUCTUKH.

[IpuHIMO MOCTpOEHUS YCWIMTEIbHOro Kackada. Kiaccudukamust >I€eKTPOHHBIX
yeunuteneid. Pexumbl  paboThl  ycuiuTenabHOro siemeHrta. [lapamerpsl U
xapaktepuctuk. OOpaTHasi CBSI3b B YCWIMTEISX U €€ BIUSHUE Ha MapaMeTpbl
yCUITUTENA. Y CHIIUTENH IEPEMEHHOTO TOKa Ha TPAH3UCTOPaXx.

Tema 2.2. Ycunanurenu NoCTOSHHOTO TOKa.

Jlpeiid HyNss B YCHJIUTENSX IMOCTOSHHOTO TOKa. [IpuumMHBI U MeTOABl OOpBOBI C
npeiidpom. Juddepenumansupiii  kackaa. IlomaBrneHue cuH(}a3HON  MOMEXH.
Ycunurenu ¢ npeoOpa3oBaHUEM YacTOTHI BXOJHOTO CUTHANIA.

Tewma 2.3. Ycunurenu MOIIHOCTH (CaMOCTOSITENBHO)

OcoOeHHOCTH MOCTPOCHUA MOIIHBIX YCUIIUTCIIbHBIX KaCKaJOB. I[BYXTaKTHBIe
6eCTpaHC(I)OpMaTOpHLIC YCHUIIUTCIIN MOIITHOCTHU Ha KOMIINICMCHTAPHBIX TPAH3UCTOPAX.

Tema 2.4. OnepaiioHHbIE YCUITUTEIH

CtpykTypa, mHapameTpbl M XapaKTEepUCTHKH onepanuoHHoro ycuwiurens (OY).
Cxemsl BkimtoueHus. Pacuer mapamerpoB kackazna Ha OY. IlpumMeps! ucnonapzoBaHus
OV (unterparop, nuddepeHunaTop, CyMMaTop, YMHOKHUTENb U T.11.).

Tema 2.5. U306upaTenbHble yCUIUTETH. AKTUBHBIE (DHIBTPHI (CAMOCTOSTENIBHO)

Pe3zonancuelii ycunutens ¢ LC-kKOHTYpoM AKTHUBHBIE (DMIIBTPHI HA ONEPAllMOHHBIX




yeunmutensax ¢ pa3nuuabiMu RC-3BeHbsiMu B 0OpatHO# cBsizu. Mcmonp3oBanue 27T-
MOCTa B 00paTHOM CBSI3M JIJIsl HU3KOYACTOTHBIX M30MPATEIbHBIX YCHUIIUTEIICH

Paznes 3. UCTOYHUKH NUTAHUA
Tema 3.1. CTpykTypa BTOPUUHBIX UCTOYHUKOB MUTAHUS

[lapameTpel U CTpyKTypHasi cxeMa HCTOYHMKA NuTaHui. Ha3Hauenuwe OIOKOB U
TpeOoBaHus K HUM. bectpancdopMaTOpHble HCTOYHUKY TUTAHUS.

Tema 3.2. Bempsimurenu, GUIbTPbI, CTAOUIH3ATOPHI

Tuner  BempsMuUTeNed W crotaxuBaomux — GuiabTpoB.  [lapamerpuyeckue
crabmimzaTopbl  HampspkeHus.  CTaOWin3aTophl  KOMIIEHCAITMOHHOTO  THIA C
MOCJIEOBATENbHBIM ¢ TApAIEIbHBIM BKIIOYCHUEM PETYIUPYIONMIETO SJEMEHTa
UMITYJIbCHBIC. IMITYIbCHBIE HICTOYHUKH MTUTAHHUS.

Tema 3.3. MHTerpanbHble cTaOMIIN3aTOPbl HAPSKEHUS

CtpykTypa # mapaMeTpbl HMHTETPaIbHBIX CTabmiIM3aTOpoB. B03MOXHOCTH
peryaupoBaHus BEIXOTHOTO HanpspKeHHs. CXeMbl BKIIOYSHUSI.

Pa3nen 4. OcHOBBI aJre0pbl JIOTMKH
Tema 4.1. OcHOBHBIE IOHATHUS AITe€OPBI IOTUKH.

Onepanuy KOHBIOHKIMH, AU3IBIOHKIWKW U UHBEpcUU. TabauIpl HCTUHHOCTH.
CoBeplilieHHbIE HOpPMaJibHbIE (OPMBL. AKCHOMBI, TEOPEMbl M 3aKOHBI JIBOMYHOMN
anreopsl.

Tewma 4.2. [TudpoBsie yCcTpoHicTBa MOCIEAOBATEIBHOTO THIIA.

Tpurrepsl, peructpbl. [[BOUUHBIE CHETYUKH.

Pasznea S. llndposbie ycTpoiicTBA KOMOMHAIIMOHHOIO THIIA
Tewma 5.1. [loHsiTHE O KOMOMHAIIMOHHBIX YCTPOHCTBAX. 3a/1a4l CHUHTE3A.

Tema 5.2. CymmaTopsl, KOMIIapaTopsbl, MU(paTopsl U ACIUPPATOPHI,
MYJIbTUIUIEKCOPBI, TPe0Opa3oBaTeIn KOJIOB.

Pa3znesn 6. MUKpO3JIEeKTPOHHBbIE 3AII0OMUHAKOIIHE YCTPOiicTBA

Knaccudukanus mukpocxem mamsatu. CraTuyeckas W JTWHAMHYECKas OIepaTHBHAs
namsTh. [IpuHIMIBl opranu3anuu v Bubl [13VY.

Paznen 7. Muxkponpouneccopbl

AnmnapaTHbelii U HpOTpaMMHBIA crOcoObl peanu3anuu anroputMma. JlocToMHCTBa U
HegoctaTku. CTpYKTypa THIIOTETHYECKOTO MUKPOIPOIECCOPHOTO BHIYMCIUTEILHOTO
ycTpoiicTBa. MUKpONPOIIECCOPHBIE KOMITIEKTHL. MUKPOKOHTPOJLIEPHI.

Paznea 8. DBosronust 371eMeHTHOM 0a3bI JIEKTPOHUKH
Tema 8.1. DneKTpOHHBIE KOMIIOHEHTHI.

aﬂeKTpOHHLIe JIaMIIbl, TPaH3UCTOPbBI, HHTCTPAIbHBIC MHKPOCXCMBI. CrerneHn
HUHTCTpalnu.

Tema 8.2. DneMeHTBI HHTETPAIBHBIX CXEM.

OcHoBHEBIC HHTCIPpAJIbHBIC  TCXHOJIOT'UH. YPOBCHB CJIOKHOCTH  MHUKPOCXCM.
HCpCHCKTI/IBHLIC HaIlrpaBJICHUH.

Tema 8.3. HpOFpaMMI/IpyCMHC AHAJIOTOBBIC UHTCTPAJIBHBIC CXEMbI
Bo3moxxHOCTH MporpaMMupOBaHHN ImapaMCTpOB AHAJIOT'OBBIX MHKPOCXCM.




‘ OCOOGEHHOCTH CTPYKTYPBI U EPCHEKTHBHI IPUMEHEHHSL.

Tabmuua 5 — [IpakTudyeckne 3aHATHS U UX TPYJOEMKOCTb

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATHUS
TeMbl pakTHUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEACHBI B TAOIHIIE 5.

N3 Hux No
Ne TeMbl MPaKTUYECKHUX dopmbl TpynoeMKOCTb, | IPaKTUYECKOM | pa3aena
/1 3aHSATUHN TPAKTIICCKUX (gac) MMOJATOTOBKH, | IUCITHII
aAThn (gac) JIMHBI
Cemectp 4
1. | Pacuer cxem, Pacuer u 2 1 1.1
BKJTFOUAIONTUX JIFOTBI. MOJICTTUPOBAHUE
2. | Pa3paboTka cxembl Pacuer u 2 1 2.4
pelIeHus MOICTTUPOBAHUE
T hepeHInaIbHOTO
ypaBHeHus Ha OY
3. | Pacuér Pacuer u 2 1 3.2
MapaMeTpUIeCcKOro MO/IETTUPOBAHNE
cTabmim3aTopa
HanpsikeHus OCHOBHbIE
JTambl pacueTa
BTOPHYHOTO HCTOYHUKA
MUTaHUS.
4, [TepeBon uncen U3 oHOM Pacuer n 2 1 4.1
CUCTEMBI CUHCIICHUS B MOJIETTUPOBaHUE
APYTYIO
5. | Pa3zpaboTtka cxembl Pacuer n 3 1 5.1
undpoBOro ycTpoiicTaa, MOJIETTUPOBaHUE
pealn3yIouiero TabauiLy
HMCTUHHOCTH C TIOMOILBIO
CAHD.
6. | IIporpammupyembie Pacuer n 2 1 6
JIOTUYECKUE MO/IETTUPOBaHUE
HHTErpajibHbIE CXEMBI
(IUTUC). Ctpykrypa u
0COOCHHOCTH
npumenenus [JINC.
ITapameTpsl u
MIePCTIEKTUBBI
WCIOJIb30BAHUS.
7. OteuecTBEHHBIE CemuHnap 2 1 7
MHUKPOTIPOIIECCOPHI

(1B577, 1B578, 1B579,).
Cemeiicteo DBM
«barer», «nbpopycy.
[Ipowussoaurenu,
YCTPOMCTBO.
OTtedecTBEHHBIE TUCPHI
(eHTpHI)
MPOCKTHPOBAHUS U
MIPOU3BOJICTBA




MUKPOIPOIIECCOPOB
(MHTErpaIbHBIX CXEM).

8.1.dyHKIMOHANBHAS
MUKPO3JIEKTPOHUKA.
Helipucropnas
AIIEKTPOHUKA.
8.2.01T0351eKTpOHUKA,
aKyCTODJICKTPOHHKA.
8.3.MarHeTo3neKTpOHHKaA,
OMO2TIEKTPOHHKA.
8.4.MupoBble HEHTPBI
MOJIYIIPOBOAHUKOBOM
naaycrpun. [lokazarenn
pa3BUTHSL, TTPOTHO3.
®upma «Fairchild
Semiconductor» u ee pob
B CTAaHOBJICHUU H
Pa3BUTHH AIEKTPOHUKH.

CemuHnap

Bcero
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4.4. JlabopaTtopHble 3aHATUS

Temb1 1a0OPaTOPHBIX 3aHATHH U UX TPYIAOEMKOCTh IPUBECHBI B TabmHIIE 6.

Tabnuia 6 — JJabopatopHbIe 3aHATHS U UX TPYJOEMKOCTh

Ne
/11

HaunmenoBanue mabopatopHbix paboT

TpynoeMKocCTb,
(dac)

N3 Hux
MPAKTUYECKOU
MOJATOTOBKH,
(dac)

Ne
pasznena
JIACIIMIT

JINHBI

Cemectp 4

[TocTpocHME IITCKTPUUECKOM CXEMBI C
JIOJIOM, TPAH3UCTOPOM U TUPHUCTOPOM B
cpene Matlab.

1.1,
1.2,
13,14

Pa3paboTka cxeMbl perieHus
muddepennmansaoro ypaBaenus Ha OY.
[TocTpoenue anexTpuyeckoii cxemsl ¢ OY B
cpene Matlab.

2.4

HccnenoBanue OI[HO(baSHBIX HEYIPABJIICMBIX
" YIIPpaBJISAACMBIX BBIHpHMHTeHeﬁ.

3.2

WuTerpanbHble TPUTTEPHIL.

4.2

HccnenoBanue cueTUMKOB Ha HHTCTPAJIbHBbIX
QJICMCHTAax.

4.2

HccnenoBanue PEruCTpOB HA UHTCIPAJIbHBIX
QJICMCHTAax.

4.2

HccnenoBanne KOMOMHAITMOHHBIX YCTPONCTB
(cymmarop, KOMIaparop, MyJIbTHILIEKCOP).

5.2

HccnenoBanue nudpo-aHaIoroBbIX
npeoOpazoBarenei.

5.1

Bcero
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4.5. KypcoBoe npoeKTHpoBaHue/ BHITIOIHEHUE KYPCOBOM pabOoThI

Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaroUIXCs
Bunpl camocTosATenbHOM paboOThI U €€ TPYIOEMKOCTh IPUBEACHBI B Tabiuie 7.

Tabmuna 7 — Bugsl caMoCTOSATENIEHON PabOTHI U €€ TPYI0OEMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositenbHOM paboTh
yac qac
1 2 3
N3ydeHue TeopeTuueckoro Marepuaia
25 25
muctutuHel (TO)
KypcoBoe npoekrupoBanue (KII, KP)
PacuerHo-rpaduueckue 3aganus (PI'3)
Brmonnaenue pedepara (P) 16 16
[ToaroroBka K TeKyleMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)
Jlomamaee 3aganue (/13)
KonTpossusie pabots 3a0uHuKoB (KP3)
[ToaroroBka Kk IpOMEXyTOYHOMN 8 8
arrecranuu (I1A)
Bcero: 57 57

5. IlepeyeHn yueOGHO-METOIUUECKOTO OOCCTICUCHHMS

JUTSI CAMOCTOSATENIbHOM PabOThI 00YJArOIIUXCSI TIO TUCIUTIINHE (MOTYIIIO)

Y4eOHO-MeToANMYECKnEe MaTepHalibl A CaMOCTOSITENIbHON paboThl O0yYaromMXcsl YKa3aHbl B

m.a. 7-11.

6. IlepeyeHb MeyaTHBIX U IIEKTPOHHBIX YUEOHBIX U3JaHUM

[lepeuenp nevaTHBIX U JIEKTPOHHBIX YUeOHBIX U3IaHUI TpUBeieH B Tabmule 8.
Tabnuna 8— IlepeyeHb eYaTHHIX U AJIEKTPOHHBIX YUEOHBIX U3IaHUN

Kom-Bo 7Kx3. B

MIudp/ oo (Kpome
URL azpec bubnuorpaduueckas ccplika SICKTPOH.
9K3.)
621.38 I'yces B.I'., I'yceB FO.M. DnekTpoHnKa 1 MUKpOIIPOLIECCOPHAs 18
I 9% TeXHHKA. YueOH. i By308/ M.:Beicur.mik., 2008, 799c.
621.396. Onaguwmii 0.0, I'nyakun O.I1.,.I'ypoB A.. AnanoroBas u 62
0-60 U poBas MEKTPOHUKA. YueOH. 11 By30B,M.: ['opsiuas nunwus-
Tenexom, 2005, 768 c.
004 (075) VYrpromos E.IL. [ludposas cxemorexuuka. 3. bBXB- 22
v.27 Ietepbypr, 2010, 816 c.
621.3 Tutue V.,llenk K. ITonynpoBogHukoBast cxeMoTeXHUKA. M. ! 22
T45 JAMK-IIpecc, 2008, 942 c.
Libbib.org/poluprovodnikovaya-sxemotexnika-titce-u-shenk-k/
621.372 [TaBnoB B.H. CxeMoTeXHMKa aHAJIOTOBBIX JIEKTPOHHBIX 42
1112 yCcTpoMcTB. Y4eOH. moc. ams By30B - M.: U3n.1om «Axanemusi»,




2008, 288 c¢. www.twirpx.com/fill/70743.

7. IlepeueHb IEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «HTepHeT»

[lepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAMOHHOW cetu «MHTepHeT», HEOOXOAUMBIX JJIsi OCBOEHHUS JMCLUILINHBI
npuBeeH B Tabimue 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

URL anpec HaumenoBanue

DNEeKTPOHHBIN pecypc Muxkymun A.B., CaxaeB A.M., Cequaun B.U. [udpossie
http\\labirint\books\268267 | ycrpoiictBa u mukpotnpoueccopsl. CI16, BXB-ITetepoypr, 2010.

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp TPOTPAMMHOTO O0OECHEUEHHs, HCIOIB3yEMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNILHOTO Ipoliecca M0 AUCLUIIIHHE.
[lepedyeHpb UCTIOIB3yEMOTO MTPOTPAMMHOTO oOecrieueHus mpeicTasieH B Tadmmie 10.

Tabmuma 10— [TepeueHs mporpaMMHOTO 0OECIICUCHIS

Ne i/t HaunmenoBauue

He npenycMoTtpeno

8.2. Ilepeuenp WH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM, UCITOTh3YEMbIX npu
OCYIIECTBIICHHH 00Pa30BaTEILHOTO MPOIecca MO TUCIUILTHHE

[lepeyeHp WCMONB3yeMbIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEICTAaBICH B
Tabymme 11.

Tabnuna 11— [lepeuens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmoTtpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB MarepHallbHO-TEXHMUYECKOM  0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa3oBaTeNIbHOTO TpoIiecca 10 AUCIUILTNHE, TPEACTaBICH B Taduiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

Ne HaumeHoBaHMe cocTaBHON 4acTH Howmep aynutopun
n/m MaTepHaIbHO-TEXHUYECKOHN 0a3bl (Ipu HEOOXOTUMOCTH)
1 MynbsTUMenMitHas JIEKIUOHHAS ayIUTOPUS 12-03, I'acremno, 15
Crnenuanu3upoBaHHas 1adopaTopus «DJIEKTPOHUKH U 12-08, I'actemo, 15
MUKPOIPOLIECCOPHON TEXHUKI

3 | JIaboparopHas ycraHoBKka «VccrnenoBanue OUMOISIPHOTO 12-08, I'actemo, 15
TpaH3UCTOpa»

4 | JlaGopaTopHasi ycTaHOBKa «/cciiejoBaHue 1MoJieBoro 12-08, I'actemo, 15
TPaH3UCTOPa»

5 | Creng «HTII-02.05.1» 12-08, I'acremno, 15




Crenn «JlabopaTtopnas yctanoBka YM 11» 12-08, I'actemo, 15
[IK ¢ koMIUIEKCOM MPUKIAIHBIX IPOTPaMM C I'12-08,
MHTErPUPOBAHHOM Cpeol A1 MOIEIMPOBaHUS U pa3paboTKu bM11-02
MatLab

10. OnenouHsIe cpeaCcTBaA ISl IPOBEICHHS IPOMEKYTOYHOM aTTeCTAI[IH
10.1. CocTaB OILIGHOYHBIX CPEACTBIJISL MPOBEACHUS TMPOMEKYTOYHOH aTTeCTaIlH
oOyJaronuxcs 1o AUCIUIUINHE MPUBEACH B Tabmuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEICTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIH

Bua npomexyTodHOI arrecTauuu ITepeyeHb OIIEHOYHBIX CPEICTB

3auer

Crnircok BOIIpOCOB;
TecTsrI;
3aaun.

10.2. B kadecTBe KpUTEpUEB OIICHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMITETEHIMI 00y4yaronMMucs MpUMeHsieTcs S-0ajuibHasi MIKana OLEHKU CPOPMHPOBAHHOCTU
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET HUCIOJIb30BATHCA

100-6amnpHas  1Kaia

MOJYJIbHO-PEUTHUHIOBOM  CUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCITIOJIb30BaHUA KOTOpOfI, YCTaHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmua 14 —Kpurtepun onieHkH ypoBHS ¢(hOPMUPOBAHHOCTH KOMITETEHIIUI

OI11eHKa KOMITETEHITIN

5-0amtpHad mkana

XapakreprcTrka COpMHUPOBAHHBIX KOMIICTCHITHIA

«OTIIMYHO>)
(Ga4YTCHO»

— oOy4aromuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBINA
MaTepualr;

— YBEPEHHO, JIOTUYHO, ITOCIIEOBATEIFHO ¥ TPAMOTHO €0 M3JIaracr;

— OMUpAasCh HA 3HaHWS OCHOBHOW M JONOJHHUTEIBHOW JIUTEPATYpHI,
TECHO IMPHBSI3bIBACT YCBOCHHBIC HAYYHBIC TTOJOXKECHUS C IPAKTUICCKON
JeSITeTbHOCTHIO HAIIPABIICHHS,

— yMeJi0 000CHOBBIBACT M ApPTYMEHTHPYET BBIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOJBLI M 00OOIICHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIICUAIN3UPOBAHHBIX TOHATHH.

«XOPOLIO»
<(Ga4YTCHO»

— 00yyYaroIUiics TBEPIO YCBOWJI MPOTrPaMMHBINA MaTepuaj, PaMOTHO U
0 CYIIECTBY H3JlaraeT e€ro, ONUpasCh Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHHUS C TNPAKTUYCCKON NESATEIBHOCTHIO
HaIpPaBJICHUSA;

— apryMEHTUPYET HAyYHBIC ITOJI0KCHUS;

— JIeJIaeT BBIBOJIBLI M 00O0OIIECHHUS;

— BJIAJICET CHCTEMOM CIICIUAIM3UPOBAHHBIX MTOHITHH.

«YHOBJICTBOPUTCIIEHO»
Ga4YTCHO»

— o0y4arouuiics ycBOMJI TOJBKO OCHOBHOM NMpOrpaMMHBIN MaTepuall,
[0 CYIIECTBY M3JIaracT €ro, OMHMpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKAeT HECYIECTBEHHbIE OIINOKN U HETOYHOCTH;

— HCTIBITBIBAET 3aTPyJHEHUS B MPAKTHUECKOM NPUMEHEHUU 3HAHUHN
HalpaBJICHUS;

— cnabo apryMeHTHpYeT Hay4HbIE MOJIOKEHHUS;

— 3aTpyaHseTcs B (GOPMYJIMPOBAHUY BBIBOJIOB M 0000IIEHUH;

— YaCTUYHO BJIA/IEET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHITHH.




O1ieHKa KOMIIETEHIIMH Xa .
R — paKTepUCTHKA C(HOPMHUPOBAHHBIX KOMITETCHITUIA
— o0y4aronuiicss HEe YCBOWI 3HAYUTEIBHOM YacTH MPOTPaMMHOIO
Marepuana;
— JIOMTyCKAaeT  CYIIECTBCHHBIE  OMMOKM W  HETOYHOCTH  MPHU
(HCYNIOBIICTBOPUTCIILHO? paccMoTpeHuH Mpo0ieM B KOHKPETHOM HAIPaBIICHUMY;
(HE SAUTCHOY — UCTIBITBIBACT TPYAHOCTH B IPAKTHYECKOM IMPUMEHCHHUH 3HAHMIA,
— HE MOXET apryMEHTUPOBATh HAYYHBIC ITOJI0KEHUS;
— He (GOpMYyIHPYET BHIBOJAOB M 0000IICHU.
10.3. TumoBbIe KOHTPOJBHBIC 33JAHUS WIIK UHBIC MaTEPUAIIBI.
Bomnpocsr (3amaun) asis sk3ameHa mpeIcTaBlieHsl B Tabnuie 15.
Tabnuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa
Kon
Ne /it [Tepedyens BompocoB (3a1a4) Ajst SK3aMeHa
WHWKATOpa
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO
Bormpockr (3amaun) i 3ageta / nudd. 3auera npepcrasieHsl B Tadbmuie 16.
Tabmuia 16 — Bornpocs! (3a1aun) s 3adera / qudd. 3auera
Ne Koxn
[Tepedyens BompocoB (3a1a4) At SK3aMeHa
/11 WHIUKATOpa
1 Juon, onpeneneHue, KOHTAKThI, 0003HaYEHUE, MATEPHUAITBI OIIK-1.3.1
HU3TOTOBJICHUS. OIIK-1.V.1
CaolicTBa p-n nepexoa. OIIK-1.B.1
BAX p-n nepexona. OIIK-2.3.1
bunonsipusiit Tpanzuctop. Onpenenenue, BoIBOAbL, YI'O. OIIK-2.V.1
bunonsipusiil TpanzucTop. OCHOBHBIE XapaKTEPUCTUKH. OIIK-3.3.1
bunonspusiit TpanzucTop. PexxumMbr paGoThl. OIIK-3.V.1
CxeMbl BKIIFOUCHHS OUTIOJISIPHBIX TpaH3ucTopoB: ¢ Ob. OIIK-3.B.1
CxeMbl BKIIFOUCHHS OUTOJISIPHBIX TPAH3UCTOPOB: ¢ OD. OIIK-4.VY.1

CxeMbl BKIIFOUCHHS OMTOJIIPHBIX TpaH3ucTopoB: OK.
[ToneBoit Tpan3ucrop. Onpenenenue, BbiBoabl, YI'O.
[ToneBoit Tpan3uctop. OCHOBHBIE XapaKTEPUCTUKH.
Hunuctop. Onpenenenre, OCHOBHbIE XapakTepucTuku, BAX.
Tpunucrop. Onpenenenue, OCHOBHbIE XapakTepucTuku, BAX.
Ycunurens. OOmias ctpykrypHas cxema. OrpeneneHue.
Ycunurens. [IpuHuun aercTBuys.

YI'O ycunurenei.

Knaccudukanus ycunureneil.

OCHOBHBIE XapaKTEPUCTUKHU YCUITUTEIS.

Oopatnas cBs3b B yeunutensax. [10C.

Obpatnas cBsa3b B yeunutensax. OOC.

VYceunurens NOCTOSAHHOTO ToKa. OnpeaeneHue.
Ycunurens NOCTOSTHHOTO Toka. Cxema (mpumep).
VYeunurens noctossHHOTO Toka. AUYX.

VIIT. Apeitd nyns.

VIIT. Metoabl yMeHbIIeHUs Apeiida Hys.
HuddepeHnnanbHbI yCUIuTeNb.

[TonaBnenue cuH(pa3zHON MOMEXH.

Yceunurens MontHoctu. OnpeneneHue.

YM. Knacc «Ay.

VM. Knacc «By.




OnepaunonHblii yeunurens. OnpeneneHue.

OnepanmoHHsbli yemiutenb. OyHKIIMOHATbHAS CXeMa.

OV. AMmuTyaHasi XapakTepUuCTHKA.

OV. AUX.

OYVY. Koadpdumment ycunenns 6e3 OC. Koaddunment ocnadbneHus
crH(]A3HON TTOMEXH.

OYV. BxoaHoe 1 BBIXOJHOE CONPOTHUBIICHUS.

OV. DkcrutyaTallMOHHBIE TApaMETPBI.

Wurerpatop Ha OVY.

Huddepenunatop Ha OV.

Cymmarop Ha OVY.

YMmHo)xutens Ha OY.

Pe3onancHslil yeunurens. Onpenenexue.

KonebarenbHblit KOHTYP.

VYcroBue pe3oHaHca B OCIEA0BATEIbHOM KOJIE0aTEIbHOM KOHTYPE.
Ounbtpsl. Onpenenenue. Tumnsl.

AYX ¢(unbTpa HUKHHUX YaCTOT.

AYX ¢dunbTpa BEpXHUX YaCTOT.

@unbTpsl. [looca nponyckanus U MOJaBICHUS.

AYX rpeberuaroro guibTpa.

DBoJronus dIeMeHTHOH 0a3bl. OCHOBHBIE COOBITHS.

DBOJTIOIHS DJIEMEHTHOM 0a3bl. 3akoH Mypa.

WuTerpanbHas MUKpocXxeMa, MUKPO3JIeKTpoHuKa. OnpeneneHusl.
OcHOBHBIE TEXHOJIOTHYECKHUE onepanuu co3aanus UMC.
HanpasrieHus pa3BUTHS MUKPOIEKTPOHUKH.

Cyts [TJIMC. OcoGeHHOCTH CO3AaHMS.

OCHOBBI CUCTEM CUUCIICHUS.

OCHOBHBIE TIOHATHS aIreOpbl JOTUKH.

Omnepanyy KOHbIOHKINH, TU3BIOHKIUY U MHBEpCHU. TabnuIsl
UCTUHHOCTH.

OneMeHTapHble (OPMBI ANreOpbl JOTMKH

Hopmanbsabie popMbl asireOphl JIOTHKA

CosepluieHHas IU3bIOHKTUBHAs HOpMaslbHas popma
CoseplieHHass KOHBIOHKTUBHAsI HOpMaslbHas popMa

AxcuoMsl (TOXkAECTBA) anreOpbl JIOTUKU: aKCHOMBI OIIEPALUU OTPULIAHUS,
aKkcHMOMbI oniepanuii ¢ koHctantamu 0 u 1; [lepemecTurenbHsIi,
CouerarenbHblil U PacnipeienurenbHbIi 3aKOHBI.

Cnoxwnble noruueckue Beipaxenus. Htpux Hleddepa.
Crnoxwnble noruueckue Boipaxkenus. Ctpenka [lupca.

CroxHble IOTMYeCKUe BhlpaxeHus. IMInkanys, S3KkBUBaJIeHTHOCTb,
CTporasi IU3bIOHKLUS.

Turel ToruK. DMATTEPHO-CBS3aHHAS JIOTHKA.

Tuns! noruk. TpaH3UCTOPHO-TPaH3UCTOPHAS JIOTHKA.

Tuns! noruk. J{noHO-TpaH3UCTOpHAS JIOTHKA.

Tunsl noruk. PesuctopHo-TpaH3uCTOpHAs JIOTUKA U PE3UCTOPHO-
€MKOCTHasi TPaH3UCTOPHAs JIOTHKA.

Tuns! norux. Texnonorus KMOIL.

AcunxponHslil RS-Tpurrep.

Cunxponnslii RS-tpurrep.

D-tpurrep.

JK tpurrep.

O6mas kaccuuKalus JOTHYECKUX IEMEHTOB.

OIIK-1.3.1
OIIK-1.V.1
OIIK-1.B.1
OIIK-2.3.1
OIIK-2.Y.1
OIIK-3.3.1
OIIK-3.V.1
OIIK-3.B.1
OIIK-4.V.1




Peructp u ero Mukpooneparuu.

[TapannensHblil peructp. Cxema 4-pa3psAHOTr0O NapaieIbHOTO perucrpa
Ha D-Tpurrepax.

Casuratomuii peructp. Cxema 1 0003HaUEHUE YETBIPEXPA3PSIAHOTO
perucrpa ciBura.

QYHKIMOHUPOBAHUE CABUTAIOIIETO PETUCTPA.

CueTuuK U ero OCHOBHBIE ITapaMETPHI.

[locnenoBarenpHble ABOMUYHBIE cUeTYUKU. CXeMa 10ciIe10BaTeIbHOI0
cuetunka Ha JK-tpurrepax.

[locnenoBarenpHble JBOMUHBIE CUETUMKU. DYHKIIMOHUPOBAHUE.
[TapannenbHble 1BOMYHbIE cueTYUKH. CXeMa napauieIbHOro IBOMYHOTO
CT na JK-tpurrepax.

[TapannenbHble 1BOMYHbIE CUETYUKH. DYHKIIMOHUPOBAHHUE.
Onpenenenre u KiaaccuPpUKAIIST MUKPOCXEM MTaMSITH.

OcHoBHbI€ (PYHKIIMOHATIbHBIE XapaKTEPUCTUKA MUKPOCXEM TaMSITH.
TumnoBas CTpyKTypa MUKPOCXEMBI ITaMSITH.

OrniepaTuBHAs TAMSTh.

CrpykrypHas cxema O3V.

Bpemennsle nuarpamMMsl 3alMCcH U 4TeHns cratndeckoro O3Y.
uuHBI GopMHUpOBaATED.

[13V. ITpyuHIMIBEI OPraHU3alMU U BUJIBIL.

PROM-II3Y.

PernporpammupyemMblie MOCTOSIHHBIE 3aIIOMHHAIONINE YCTPOUCTBA.
OO61ue cBeeHnst 0 KOMOMHAIMOHHBIX U TOCIEI0BATEIbHBIX JTOTHYECKUX
YCTpOMCTBAX.

[IpuMeHeHne coBEpIICHHON MU3BIOHKTUBHOW HOPMAIBHOU (POPMBI ITpH
cuHTe3€ MU(PPOBON CXEMBI.

[IpuHnunuaneHas cxema UGpPOBOTrO YCTPONUCTBA, pealn3yrolas Tabauiy
UCTUHHOCTHU ¢ momoIibio CAHD.

Cymmartop. AITOpuT™M TBOMYHOTO apu(PMETHUECKOTO CIIOKEHUS.
Tabnu1pl MCTUHHOCTH MOJYCYyMMAaTOpa U MOJIHOTO IBOUYHOTO
OJIHOPa3psIHOTO CyMMATopa.

Kommaparop.

[udparop.

Jemmdparop.

Oo6mue ceenenus o LIAIT u AT

Kpurepuii nuckperuzanuu no KorensHUKOBY.

ALII. Cxema BpeMeHHOTO mpeoOpa3zoBaHUsl.

ALII nocnegoBaTenbHOrO cyeTa.

AT nocnegoBareabHOro MPUOIMKEHHUS.

AIIT napamienbHOTO NEUCTBUSA.

IJAII ¢ 1BOMYHO B3BEIIEHHBIMU PE3UCTOPAMHU U CYMMHPOBAHUEM TOKOB.
LAII ¢ pesuctuBHO# MaTpulieit R-2R.

Knaccudukarus [TJIUC.

[IporpamMmmMupyembie TOrHYECKUE MATPHULIBI.

CnosxHble IPOrpaMMHUpYyEMBIE JIOTHYECKUE YCTPOMCTBA.

[Tonsarue anropurma.

Knaccugukarus MUKpOTIpOLIECCOPOB.

MUKpPOKOHTPOJLIEPHI.

Komanasl Mukpomnpoieccopa.

CISC npoueccopsl.

RISC nporieccopsl.



https://ru.wikipedia.org/wiki/%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC

TpéxmmnaHas CTPYKTypa ONepauoHHOTO 0JIOKAa MUKPOIIPOLIECCOPA.
JIByXIIMHHAS CTPYKTYpa OMEPaMOHHOTO 0JI0Ka MUKPOTIPOIIECCOpa.
OnHOIIMHHAS CTPYKTYpPa OTEPAIMOHHOTO 0JI0Ka MUKPOIIPOIIECCOpa.
Cobpatb cxemy U IPOIEMOHCTPUPOBATH pabOTy aCHHXPOHHOTO RS-
TpUTTEpA.

Cobpatb cxemy U IPOIEMOHCTPUPOBATH paboTy CHHXpOHHOTO RS-
TpHUTTEpA.

Cobpatb cxemy 4-X pa3psaIHOTO MOCIEI0BATEIBHOTO PETUCTPA CIBUTA U
MPOIEMOHCTPUPOBATH PaboTy.

Cobpatb cxemy nocnenosarensaoro CT na JK-tpurrepax u
MPOIEMOHCTPUPOBATH PadoTy.

Cobpath cxeMy LH(pOBOro KOMIapaTopa v MpoJeMOHCTPUPOBATh
pabory.

CoOpath cxeMy cyMMaTopa U MpoJIEMOHCTPUPOBATH PabOTYy.

Cobpats cxemy LHAII u mponemoHcTprpoBaTh paboTy.

[lepeuenr TeM A KypcOBOTO IPOEKTHPOBAHUS/BBINOIHEHUS KypCOBOW pabOThI
MpeACTaBJICHBI B Ta0mIe 17.
Tabnuma 17 — Ilepeyens TeM Ui KypcOBOTO TPOEKTUPOBAHNS/BBITIOJIHEHUS! KYPCOBOM pabOThI

No /1t

KypcoBO# pabOThI

[IpumepHbIil nepedeHb TeM AJis KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bonpocer nmnsi mpoBeneHHsT TIPOMEXKYTOYHOM aTrTecTalliii B BHJIC

MpeAcTaBiIeHbI B Tabmwuie 18.

Tabnuma 18 — [IpumepHsIii TepeyeHs BONPOCOB IS TECTOB

TECTUPOBaAHHUA

Ne i/

[TIpumepHBIi IepedeHb BOMPOCOB [JIs1 TECTOB

Kon
WHMKATOpa

Tema 1.1. [TorynpOBOTHUKOBBIE JTUOIBI

1.1.1. BemecTtBa, MOYTH HE MPOBOISIINE IICKTPUICCKUN TOK.
a) JAUIJIEKTPUKH™
b) oIexTpeTsl
C) CErHETORJIEKTPUKH
d) mbe3odneKTpudecKuil 3 HEKT
€) aMox

1.1.2. Ilpu noakiIroUeHuH P-N-epexojia B 00paTHOM HaIlpaBJICHUU

a) p-o0yacTh MOJAKIIOYAETCS K «+t», n-001acth — K «-»
UCTOYHHKA TOKA

b) p-o0gacTh, NOAKIIOYAETCH K «-», N-00JacTb — K «+»
HCTOYHUKA TOKA™

¢) p-o6macTh M N-001aCTh MOAKIIOYAIOTCA K «+» HCTOYHUKA
TOKa

d) p-061acTh ¥ N-00JIACTh NOJKIIOYAIOTCS K «-» UCTOUYHHKA TOKA

OIIK-1.V.1
OIIK-2.V.1

Tema 1.2. bunonsipable TpaH3UCTOPBHI.
1.2.1. TpaH3uCTOp UMEET...
a) JBe 0a3bl
b) 06a3a oTCyTCTBYyET
c) oaHy 6a3y™
d) Tpu 6a3bl
1.2.2. Kaxkoit uudpoit 0603HaueHa 6aza OUMOISIPHOTO TpaH3ucTOpa?

OIIK-1.V.1
OIIK-2.V.1




| 1

3n
ﬂi\ )
12
a) 1
b) 2
c) 3*
d 1u2

1.2.3. UYro o3navaer wmapkupoBka [T313A Ha 3yIeKTpOHHOM
npudope?

a) T'epPMaHUEBBIN BBIIPSIMUTEIBHBINA JUO/

b) repmMaHueBblil OMIIOJIAPHBINA TPAH3UCTOP™

C) apceHuA-rajyIueBblil OUNOISAPHBIN TPAH3UCTOP

d) repMaHUEBBIH CTAOMINTPOH

Tema 1.3. [loseBbIe TPAaH3UCTOPEI.
1.3.1. BBIBOIBI TTOJIEBOTO TPAH3UCTOPA HA3BIBAOTCHL. ..
a) CTOK, MCTOK, 3aTBOP™
b) sMHUTTEp, KOJUIEKTOP, Oa3a
C) CTOK, 0a3a, HCTOK
d) »MuUTTEp, UCTOK, Oaza

OIIK-1.V.1
OIIK-2.V¥.1

Tema 1.4. Tupucropsi.
1.4.1. Tupucrop:
a) TOJIYIMPOBOIHUKOBBIN MPHOOP CHIOBOM IEKTPOHUKH
b) monynpoBoaHHK ¢ IByMsI yCTOHYHBBIMH PeKUMAME
padoThl, UMEIIMA TPU UK 0oJ1ee p-1 mepexoaoB®
C) MOJYIPOBOIHUKOBBII IPUOOP C ABYMSI p-n MEPEXOAAMH,
HWMEIOIINI TPHU BBIBOJA

OIIK-1.¥.1
OIIK-2.V.1

Tema 2. Ycuurenu.

2.1. YkaxxuTe OCHOBHBIE MMOKa3aTessi paboThl AIEKTPOHHOTO
YCUITUTEIIS.

a) KoadbdumumenT nepenaum Toka

b) HomuHanbHOE CONPOTUBIICHUE

¢) TemmnepaTypHas xapakTepuCTHKa

d) KoaddumuenT nosnesHoro aerctpus (K.11.11)

e) Koappuument ycniaenus*

2.2. AMHJ'II/ITy,Z[HO-‘IaCTOTHaH XapaKTCpUCTUKA YCUIIUTCIISL — 3TO
3aBUCHUMOCTbD OT 4aCTOTHI.

a) moayuasi ko3 puimeHTa ycuiieHus™
b) HanpspkeHus

C) CHIIBI TOKA

d) amruuTyab!

OIIK-1.V.1
OIIK-2.V.1

Tema 2.4. OnepaliioHHbIE YCUIUTENH.

2.4.1. KospuuueHT ycunenus HanpsokeHus uaeanbHoro OV:
a) nopsaka 100 000
b) B unreppane 10°...10°
C) HeOrpaHHYEeHHO BeJHK™*

2.4.2. B cTpyKTYpHO# cXeMme ONepaliOHHOTO YCHJIUTENsl B KauecTBe
BXOJIHOTO YCTPOMCTBA UCHOJIb3YETCS:

OIIK-1.V.1
OIIK-2.V.1




a) MOCTOBas cxema

b) ¢unbTp HU3KUX yacTOT

¢) moct Buna
auddepeHNANBHBINA YCHIHTEIb™

Tema 2.5. AKTUBHBIE (DHITBTPHL.
2.5.1. Eciim mpo01bHOE CONIPOTUBIICHUE ICKTPHIECKOTO PribTpa k-
THIIa COCTOMT TOJILKO U3 HHIYKTHBHOCTEH, TO (HUIBTP:

@) BBICOKHX YacTOT

b) cpemnux yactot

C) HHU3KHX 4acToT*

2.5.2. BrmouenneM Mocta BuHa B Ienb OTpUIATENLHON OOpaTHOM
CBSI3U OTIEPAIIMOHHOTO YCHUITUTEIS Peaan3yeTcst GUiIbTp:

a) MoJI0COBOI™

b) mupoxomonocHbIi

C) BBICOKHX Y4aCTOT

d) Hu3KHX YacTOT

OIIK-1.V.1
OIIK-2.V.1

Tewma 3.1. CtpyKkTypa BTOPUYHBIX HICTOYHUKOB ITUTAHHUS.

3.1.1. MicToyHUK BTOPUYIHOTO TUTaHUS Oe3 mpeoOpazoBaTess
YaCTOTHI BKJTFOYACT:
a) TpaHchopMaTop + YCHIUTEIb
b) BBINpsIMUTEIH+CIIIAKUBAIO LU
punbTp+cradunuzarop+rpanchopmarop™
C) TpaHcdopmaTop+cTadbuau3aTop
d) BeImpsMETENbHCIIAKKBAOMNN QHILTHTpaHCHOPMATOP

OIIK-1.V¥.1
OIIK-2.V¥.1

Tema 4. OCHOBBI anTreOphI JJOTUKH.

4.1. Onepanus Yy = X1 VX2 dopMupyeT GyHKITHIO:
a) U
b) U-HE
c) WJan*
d) MJIN-HE

OIIK-1.V.1
OIIK-2.V.1

Tema 5.1. [Tudposeie ycTpoiicTBa KOMOMHAITMOHHOTO THIIA

a &b F

(1)

b
LJ:_T]'l ]

ITT [T T
G
T

5.1.1. Ha pucyHke BBepxy n300pakeHa cxema:
a) RS-tpurrepa
b) momycymmaropa*
C) Kommaparopa
d) cymmaropa

da—
A=

OIIK-1.V.1
OIIK-2.V.1




5.1.2. Ha pucynke BBepxy U300pakeHa cxema:
a) JeMyJbTHILICKCOpa
b) myabTHmIIEKCOpa™
C) nmemmdpartopa
d) mmdparopa

Tema 5.2. [TudpoBbie yCTPOHCTBA MOCIEAOBATEIIHHOCTHOTO THTIA.

5.2.1. Tpurrep npeaHa3HaueH JUIS:
a) cyera KOJIMYECTBA MEPEKITIOYCHUI
b) aBTOmMaTHyeckoro coOpoca COCTOSHHS
C) 3anoMuHaHUS HH(OPMAIMH O MPeAbIAYIIEM COCTOSIHUN®
d) reHepaiuu KoJieOaHHIA PSIMOYTOIBHON (OPMBI

OIIK-1.V.1
OIIK-2.V.1

Tema 6. MUKpOAJIEKTPOHHBIE 3aIIOMUHAIOIIUE YCTPONCTBA.

6.1. Kakue onepanuu MoxeT BeITOTHATH [13Y?
d) 4YTeHUWe M XpaHeHHe™
b) 3amuck, uTeHHE U XpaHEHHE
C) XpaHeHHUe

6.2. UTO OTHOCHUTCS K BHEITHAM 3aITOMHHAFOIIAM yCTPOUCTBaM?
a) 03V, I13VY, flash-memory
b) HakonmuTeJH HA MATHUTHBIX JIEHTAX, MATHUTHBIX AUCKAX,

OIITUYECCKUX U MATHUTOOIITHYECCKHUX l]l/lCKaX*
c) MY

OIIK-1.V.1
OIIK-2.V.1

Tema 7. MUKpOIPOLIECCOPHI.
CISC (Complex Instruction Set Computer) moapa3symeBaeT, 4To
poreccop:
a) MOoaAep)KUBACT OrPAaHUYCHHBIN HAOOP KOMaH] K UMEET
3HAYUTEIHHOE YUCIIO PETUCTPOB
b) mommep:kuBaer 60JibIIOI HAGOP KOMAHI M MMeEET
He00JIbIIIOe YUCJI0 PETHCTPOB™
C) moauep)KUBacT 0OJIBIION HAOOP KOMAaH K UMEET OOJIBIIOE
YHCIIO0 PETUCTPOB

OIIK-1.V.1
OIIK-2.V.1

3aianus J1J1s1 IPOBEPKHU OCTATOYHBIX 3HAHUI

Tun 1. 3a0anue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 BEPHO2O
omeema u3 uemuipex npeoyiodCeHHbIX U 000CHOBAHUEM 8b1OOPA.
(Uncmpykyusi: npoyumaiime mekcm, 6bloepume NpagUIbHbIU OMeEem U
3anuwume apeymenmol, 000CHO8bI8AIOWUE BLLOOP OMBEMA).

Wanygaromuii  quoj, pa0oTaromMii B BHAAMOM JHAIla30HE BOJIH,
Ha3bIBAIOT:

a) doroanomoMm;

b) dotopesucropom;

C) cBeTOAMOAOM™;

d) Bapucropom.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

CeeroanogoM. CBETOIMON — 3TO MOJYIMPOBOIHUKOBBIN TpuOOp,
peoOpa3yoInil MEKTPUUECKU TOK HEMOCPEJICTBEHHO B CBETOBOE
nuznydyenue. Ilo-anrnmiicku cBetoauos; HasbiBaeTca light emitting
diode (LED) — cBeTomsny4aromuii M0/I.

OIIK-1.V.1
OIIK-2.V.1

Tun 2. 3a0anue KOMOUHUPOBAHHO20 MUNA C BbIOOPOM HECKONbKUX
8apuanmos  omeema U3  NPEONONCEHHLIX U  PA36EPHYMbIM

OIIK-1.V.1
OIIK-2.V.1




o0bocHoBaHuem 8v100pa.

(Uncmpykyusa: — npouumatime — mekcm, — evlOepume  NpAGUTbHbIE
eapuanmel omeema U 3anuwiume apeymMeHmvl, 000CHOBbBIEAIOUJUE
8b100p 0MEEMos).

VYxkaxure mu@poBbIe YCTPOUCTBA MOCIEA0BATEIIEHOCTHOTO THIIA!
a) cymmarop;
b) peructp;
C) mwmdparop;
d) memmdparop;
€) CYETYHK;
f) wmyneTHIIIEKCOD;
g) Tpurrep;
h) kommaparop.

O®OPMJIEHUE OTBETA (3TAJIOHHbBIN OTBET):

Tpurrep, perucrtp, CYETYUK - 1 poBbIE YCTPOMCTBA
MIOCJIEI0BATEIbHOCTHOTO THIA. DTO YCTPOWCTBA, COCTOSHUE KOTOPBIX
3aBUCUT HE TOJBKO OT TEKYIEro CHUrHajla Ha BXOJle, HO M OT HUX
MPENbIAYIIEr0 COCTOSHUS (aBTOMATHI C MAMSTBIO).

Cymmarop, mudpatop, nemudpaTop, MyJIbTUIIIEKCOP, KOMIIApATOp —
uudpoBbe yCTPOKWCTBa KOMOMHAIIMOHHOTO THIIA, COCTOSTHUE KOTOPBIX
3aBHCHT TOJIBKO OT 3HAYEHUS CUTHAJIA B TEKYIIUH MOMEHT BPEMEHH.

Tun 3. 3a0anue 3axkpolmoco muna Ha YCMaHo81eHue COOMeemcmeusl.
(Uncmpykyus: npouumaiime mexcm u ycmanosume coomsemcemaue. K
Kaxcoou no3uyuu, OaAHHOU 68 J1eGOM  CmolOye, noobepume
COOMBEemMCmayIouyio NO3UYUIo 8 NPAsoM cmoadye).

VKakuTe Iapy «HaHMEHOBAaHHME JIOTUYECKOW  OIepalum» -
COOTBETCTBYIOIIAS €if TabIMIa HCTHHHOCTH:

a) JU3BIOHKIUS

b) KoHBIOHKIHS

¢) wrpux Iledhdepa

d) crpenka ITupca

€) CIOXEHHE [0 MOIYIIIO «2)

1)

[NepBbI onepaTop BTtopon onepartop PesynbTaTt onepauuu
0 0 1
0 1 1
1 0 1
1 1 0

2)

[NepBbI onepaTop BTtopon onepartop PesynbTaTt onepauumu
0 0 1
0 1 0
1 0 0
1 1 0

3)

[NepBbI onepartop Btopoii onepartop PesynbTaTt onepauuu
0 0 0

0 1 1

OIIK-1.V.1
OIIK-2.V.1




[
o
=

1 1 1
4)
Mep.bit onepaTop BTopow onepaTop PesynbTaTt onepauumu
0 0 0
0 1 1
1 0 1
1 1 0
5)
MepBbI onepartop BTopon oneparop PesynbTaTt onepauumm
0 0 0
0 1 0
1 0 0
1 1 1
Kirou ¢ otBeTamu
a b C d e
3 5 1 2 4
Tun 4. 3aoanue  3axkpeimoco  muna Ha  ycmanognenue | OIIK-1.Y.1
nocn1e008amenbHOCMU. OIIK-2.V.1
(Uncmpyrkyusi: npouumatime mexcm u ycmanosume
noc1e008amenbHOCMb. 3anuwume CO0OMEemMcmeyouyio
NnoC1e008amenbHOCMb OYK8 Cle8d Hanpaeo).
Pacnionoxxure ocHoBHBIE oniepaniuu poToauTorpaduyeckoro mnpouecca
B TpeOyeMOM TEXHOJIOTMUECKOM MOPSIIKe
a) HaHeceHHe (HOTOPE3MCTA, CYIIKA
b) moaroroBka MOBEPXHOCTH
C) TpaBieHHE, OTMBIBKA, CYIIIKa
d) coBmeleHne, SKCIOHUPOBAHKE
e) ynaneHue GOTOMACKH
f) mnposiBicHHE, OTMBIBKA, CYIIIKA
Kirou ¢ otBeTamu
1 2 3 4 5 6
b a d f c e
Tun 5. 3a0anue omkpbvimo2o muna ¢ pazeepHymuviM OmMeemoM. OIIK-1.V¥.1
(Uncmpykyus: npouumatime mekcm u 3anuwume pazeeprymoii | OIIK-2.V.1

000CHOBAHHDBILL OMEem)

OO6ocHyiiTe, Kak co31aTh AJIEKTPOHHBIA NPHOOP, BBHIMOIHSIIOIIUI
MaTeMaTHYECKYIO ONEpPaIUIo JIorapu(pMUpOBaHHUSL.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

Jns  mosiydeHHsT MaTeMaTH4YecKOW ormepanuu JorapupmMUpoBaHUsS
HE00X0AMMO HCIIOJIb30BaTh ONEPALlMOHHBIM ycuinuTens. B memns ero
o0OpaTHOM CBSA3M cJelyeT BKIOYaTh YCTPOMCTBO C JOTapUPMHUUECKON
XapaKTEPUCTUKOM. YerpoicTBoM, oOnagaromum TaKou
XapaKTEPUCTUKOM, SABIIAETCS MOIYIIPOBOAHUKOBBIN THOL.

Tox 4yepes MoJIypOBOJHUKOBBIN JUOJ PABEH:

I=1Io- (e% - 1) (1)




rae lo - TOK yreuku mpu HeGOIBIIOM 00paTHOM cMeleHHn$

e - 3apsi anekrpona (1.6-1071° Kn);

U - HanpsbKeHUe Ha JTUOJIE;

K - mocrosuHas Bonsimana (1.38-102 JIx/K);

T - abcomoTHas MOCTOSIHHASI TEMIIEpPAaTypa B KeJIbBUHAX.
Pemum ypaBuenue (1) otHocurensno Uy, yuutsiBasi, 9t0 U =Uggx.

Inly=Inl+ 2 ()
kT
Upx = Ug = ~ (Infﬂ — Im’o) 3)
Cxema:
R i1
Uro—] .

Uszcc

'

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUILUIMHE OOy4YaroUIMXCs 3a04YHOM (OpPMBI
oOydeHus1, IpeJICTaBICHbI B Ta0mie 19.

Tabmuma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

No /i [lepedyeHp KOHTPOJIBHBIX PaOOT

He npexycMoTtpeno

10.4. Meroauueckue MaTepHuabl, OTIPEICTISIONINE MIPOTICTYPhI OLICHUBAHUI
WHIUKATOPOB, XapaKTePU3YIOMUX ITambl (DOPMHpPOBAHUS KOMIICTCHIIMMA, COACpXKaTCs B
JIOKAJIBHBIX HOPMAaTHBHBIX akTax [ YAII, periaMeHTHUPYIOIIUX TOPSIOK W IPOLEAYPY
MIPOBEJICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTECTAMU O0YJarOIIMXCs
I'VAII

11. Meroauueckue yKa3zaHus I 00yJarONIUXCs 10 OCBOCHHIO JTUCIIUATLINHBI

11.1. Meroauveckue YyKa3zaHUS JUIsi OOy4aromUXCS II0 OCBOCHHUIO JICKIIMOHHOTO
MaTtepHaa.

OcHOBHOE Ha3HAuYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTHUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE YUeOHOTro Mmarepuaia. Ha3HadeHue COBPEMEHHOW JICKIIMU B
paMKax TUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHUIO 1O TEME, a B OCBOCHHHU
(GyHIAMEHTAJIBHBIX TPOOJIEM JUCHUILIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIIUX
JOCTIDKEHUIH Hay4YHOUM MbIciau. B ydeOHOM mporiecce JIEKIUsl BBITIOJIHIET METOJIOJOTHYECKYHO,
OpraHU3aIMOHHYI0 U UHPOPMAIMOHHYIO GYHKIMU. JIeKus packpbpiBaeT MOHATHIHBIN ammapat
KOHKpEeTHOM obnactu 3HaHMs, €€ MpoONeMBbl, JaeT IEeNbHOe MpPEACTaBICHHUE O UCIUILINHE,
MOKa3bIBAET B3aUMOCBSI3b C APYTUMHU JUCIUILTMTHAMH.

[InanupyeMble pe3yabTaThL IPU OCBOCHUU 00YIAIOIIMMHUCS JIEKIIMOHHOIO MaTeEPHAaa;

— TIONy4eHHE COBPEMEHHBIX, IEOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OTpeAeNseTCs eIeBOM YCTAaHOBKOM K KaXKJI0M KOHKPETHOU TEME;

— TIONy4YeHHE OMbITa TBOPUYECKON pabOThI COBMECTHO C MPEMO/IaBaTEIEM;

— pa3BuTHE MNpOodecCHOHANBHO-ACTOBBIX  KAauecTB, JIIOOBU K  TOpeaMeTy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHHS.

— TIOsIBIIEHHWE HEOOXOAMMOT0 HHTEepeca, HEOOXO0AUMOTO /ISl CAMOCTOSITENIbHOW pabOThI;




— TOJy4eHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHSl HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHUS HA ONMVIKANIINE TO/bI;

— Hay4yuTbCid METOJIMYECKH 00padarhiBaTh MaTepual (BBIACHATH TJIaBHBIE MBICTH H
MIOJIOKEHUSI, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIMYHBIX
(bopmynHpoBKax);

— TOJy4eHHE TOYHOI'O NOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHUI.

JIeKUIMOHHBI MaTepHall MOXET COIPOBOXKIATbCSA  JIEMOHCTpAalMed CIaiIoB U
HCIOJIb30BAHMEM Ppa3/laTOYHOrO0 Marepuajla IpU MPOBEAECHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSIX IPUMEHEHHS OTJEIIbHBIX TEMATHK IO JUCIUTUTHHE.

CrpykTypa pe1oCcTaBaeHN JIEKIIMOHHOIO MaTepuaa:

—  KOHTPOJIbHBII OIIPOC MPEbIYIIET0 MaTepuana;

— HaUMEHOBAHWE JIEKIMM, BBEJIEHUE B JIEKIHIO, I[IE€PEUEHb PACCMATPUBAEMbBIX
BOIIPOCOB,;

—  M3JI0’KEHHUE BOIPOCOB JIEKIIMH, OCHOBHBIE BBIBOJIBI M0 KaXKJOMY BOIIPOCY;

— TOJIBEJICHHE UTOTOB, KOHTPOJIBHBIN ONpPOC;

— OTBETHI Ha BOIIPOCHI;

— 00BsABICHHE BOIIPOCOB CIETYIOUIEH JEKIIHH.

11.2. Meroauueckue yKa3zaHus Uit 00yJaroInuXcs M0 YYaCTHIO B CEMUHapax

OCHOBHOH T1€JIBI0 TSI 00YUAIOIIEroCs SBIISETCS CUCTeMAaTH3alus U 0000IeHe 3HaHUN
Mo u3y4aemMoil Teme, pazzaeny, (GopMHpOBaHHME YMEHHUS padoTaTh C JIOMOJHHUTEIbHBIMU
NCTOYHUKaAMU I/IH(l)OpMaHI/II/I, COIIOCTAaBJIATL W CpaBHUBATb TOYKH 3PCHUSA, KOHCICKTUPOBATH
MPOYUTAHHOE, BBICKA3bIBATH CBOIO TOUYKY 3peHHMs M T.I. B cooTBeTcTBUM ¢ Benylieu
JTUIAKTUYECKON WENbI0 COJEp)KaHUEM CEMHHApPCKUX 3aHSATHH SBISIOTCS Y3JI0Bble, HauboJliee
TPYIOHBIE Ui TOHUMAHHUS U YCBOEHHUS TEeMbl, paslienbl AUCUUIIIUHBL Crneunduxoil maaHHOM
(hOpMBI 3aHATHUI SABIISETCA COBMECTHAsI paboTa mpernogaBaTess U 00ydaromerocs Hal peneHueM
MOCTABJIEHHOW MpoOJIeMBbl, a MOWCK BEPHOIO OTBETa CTPOUTCS HAa OCHOBE Yepea0BaHUs
WHIUBUAYAIBHON U KOJUIEKTUBHOU JESTEIbHOCTH.

[Ipy noOAroTOBKE K CEMHUHAPCKOMY 3aHATHIO MO TEME MPOCIyIIaHHOW JIEKIUU
HEOOXOIMMO O03HAKOMUTBHCS C IUIAHOM €ro TMPOBEACHHUS, C JIUTEPaTypoll M Hay4YHBIMHU
MyOIUKAIUSAMU IO TEME CeMHUHapa.

TpeGoBanus K MPOBEACHUIO CEMUHAPOB

— HaWMEHOBAaHHWE CEMHUHapa, BBEJICHUE B 3aHATHE, MEPEYeHb pPACCMaTPUBACMbIX
BOIIPOCOB,

— oO0cyxIeHHe BOIIPOCOB CEMHHAPA, OCHOBHBIE BBIBOIBI [0 KAXKIOMY BOTIPOCY;

— paccMmoTpeHnue pedeparoB, 00CyKICHHE,

— TOJBEJEHHE UTOTOB, KOHTPOJBHBIN OMPOC;

— OTBETHI Ha BOIIPOCHI;

— 0oOBsBICHHE BOIIPOCOB CIEAYIONIET0 CEMHHApA.

11.3. Meroaunueckue yKa3aHus JUig OOy4aloUIMXCS IO TMPOXOXKIECHUIO MPAKTUYECKUX
3aHITUHI

[IpakTHdeckoe 3aHSATHE SIBISETCS OJHOW W3 OCHOBHBIX (DOpM OpraHu3anuu y4eOHOTO
mpolecca, 3aKJIF0Yaroasics B BBITOJHEHUH 00ydaroIUMHUCS O] PYKOBOACTBOM MPEMNOIaBaTENS
KOMITJIEKCa Y4eOHBIX 3aJaHWi C 1EeNbI0 YCBOGHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOM
JTUCHUILTAHBL, TPUOOPETEHUSI YMEHUH U HaBBIKOB, OTIBITa TBOPUECKOH IEATEIHHOCTH.

[enpro MpakTUUYECKOTO 3aHATHS TSl 00YJaOIIerocs SBISETCS MPUBUTHE O0YJIArOIIHMCS
YMEHHU U HaBBIKOB MTPAKTUYECKOU IEATEIIBHOCTH 110 U3YYaEMOW TUCIUIIIIMHE.

[Tnanupyemblie pe3ynbTaThl IPU OCBOCHUU O0YYAIOITUMCS IPAKTHUECKUX 3aHATHI:

— 3aKkperuieHue, yriayOlieHuWe, pacllupeHHe M JAeTalu3alus 3HAHWNW MpH pelieHUuU
KOHKPETHBIX 3a/1a4;



— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CAMOCTOSITENFHOCTH  MBIIIJICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHEC HOBBIMM METOJAMH M METOJMKAMHU W3Yy4eHHUs KOHKPETHOW YydeOHOU
JTUCIUTUTUHBI;

— BBIPA0OTKA CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOMYYCHHBIX 3HAHWUN JUIS
BBITIOJTHCHUS 3aJaHMI;

— olecrnedyeHne palyoOHAIBLHOTO COYETAaHHsS KOJUICKTWBHON M MHIMBHUAYATbHOU (popm
oOy4eHUsI.

TDG6OB21HI/I$[ K IIPOBEJICHUIO TPAKTHICCKUX 3aHATUN
- KOHTpPOJIbHasA OLCHKA CTCIICHU YCBOCHUSA TCOPETHUYCCKOIO0 MaTepraia, OTHOCAIIECTOCA K

I13;

- o0wsBneHue 1enu [13, mopsiaka mpoBeAeHNsT U OTYETHOCTH;

- nznoxkenue cyru I3 (pemeHne mpakTHUECKUX 3aj]iad, pa3pabdoTKa CXeM, COCTaBIIEHUE
QITOPUTMOB U T.I1.);

- MOATOTOBKA OTYETHBIX MaTEPHAJIOB;

- IPOBEPKA Pe3yIbTaTOB, BEICTABIICHHAE OLIEHOK.

11.4. Meroauueckue yka3zaHus JUis OOYYaroIIMXCS IO BBIMOJIHEHUIO JIaOOPATOPHBIX
pabot

B xone BeimonHeHus 1abopaTOpHbIX pabOT oOydarolmuiics HODKEH YriayOouTh U
3aKpENUTh 3HAHUS, TPAKTUYECKHUE HABBIKH, OBIAJIETh COBPEMEHHONH METOIMKOW M TEXHHKOW
SKCIEPUMEHTa B COOTBETCTBHUM C KBaIM(PHUKAIIMOHHON XapaKTEPUCTHKON oO0ydaromerocs.
Boinmonnenue nabopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTANIbHO-TIPAKTHYECKON, pacueTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOTIPUSATHI.

BrimonHenue nmabopaTopHBIX PabOT 0O0y4JarOmUMCS SIBJISIETCSI HEOTHEMIJIEMOM YacThIO
W3YYEeHUS JUCUUIUIMHBI, OIpelneisieMol y4eOHBIM IIJJaHOM, M OTHOCHTCS K CpEeICTBam,
ofecreunBaroINM pEIIeHNE CIETYIOUUX OCHOBHBIX 3a/1a4 00y4aronierocs:

— mnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHUSA IMPOILECCOB, SBIEHUI U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUIUIMHBI;

— 3aKpeIuieHHe, Pa3BUTHE M JIeTAlIM3alMsl TEOPETUUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JEKIUSX;

— TOJy4eHHe HOBOM MH(OpMALNU [0 U3y4aeMOU AUCHIUILIHHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENBHOW  paboTel ¢ 1aOOPAaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3amanue u TpeboBaHuUs K IPOBEJICHUIO J1a00PATOPHBIX paboT

JlaGoparopHbie pabOTHl MPOBOISATCS B COOTBETCTBUU METOJUYECKUMHU YKA3aHUSMU JJIS
Kaxaoi pabotel. [lepen BbIMoOIHEHHEM J1a0OpPATOPHBIX PabOT MPOBOJUTCS HHCTPYKTAXK IO
TEXHMKE O€30MacHOCTH M TMpPEIBAPUTENBbHBII OMpPOC CTYJCHTOB HA YCBOCHHE METOIUKU
MPOBEJICHUSI  DKCIEPUMEHTOB C  HCIOJb30BAaHHEM JIA0OpaToOpHOro  oOOpyHOBaHUS U
M3MepUTeNbHbIX TpubopoB. [lo pe3ynbrataM NpPOBEACHHBIX HSKCIEPUMEHTOB COCTABISETCS
MPOTOKOJI, KOTOPBIH 3aBepsETCs MPENOIaBaATEIIEM.

Crpykrypa u d)ODMa oT4ETa 0 JI8.60D8.TODHOI\/’I pa60Te
. TPITyJ'ILHLIfI JIUCT,

. LIeJTb J1abopaTopHON pabOTHI;

. OTIMCaHME UCCIIEYEMOM CUCTEMBI;

. CTPYKTYypa HcCcielyeMbIX TapaMeTpoB;

. METOJIMKA MPOBEACHUS KCIIEPUMEHTAIIbHBIX UCCIIEI0BAHUM;

AN D AW N =

. IPOTOKOJI SKCIICPUMCHTA,



7. pe3yabTaThl 00pabOTKH AKCIIEPUMEHTATHHBIX JTaHHBIX;
8. BBIBOJIBI 11O padoTe.

Tpeb6oBanus Kk 0hopMIICHHIO 0TYETa 0 J1ab0paTOPHOH paboTe
Otuer odopmisiercs mo ['OCT 7.32-2017. Turyneblii mmct odopmisieTcs 10

yrBep)kaeHHOU popme. Dopma TUTYIBHOTO JIMCTa pa3MenieHa Ha caiite 'Y AIL

Ha xadenpe umeercst yaeOHO-MeTOIMUECKAs JIMTEPATypa AJIsl BBITOJIHEHHS Ja00paTOPHBIX
pabor:
1. Imutpues FO.W. Henenun I1.H. VccnenoBanue 3MeKTpOHHBIX YCTPOUCTB Ha
OTIEPAIIMOHHBIX YCHIIUTENAX. MeTo.yKa3. K Beim.Jiad.padot/I'Y AIl,CI16,2008-43c.
2. Imutpue KO.U., Henemun I1.H. UccnemoBanme mudpoBbix cxeM. MeToJ.yKa3. K BBIIL
nab.padot/ I'YAII,CI16,2013-39 c.

11.5. Meroauueckue yka3zaHus Ajsi 0Oy4arolMXcs MO MPOXOKJICHUIO CaMOCTOSTEIbHOMN
paboThl

B xo/e BBITIOJIHEHHSI CaMOCTOSTENHHON PabOThI, 0OYJAIONTUICS BBITIOJHIET padboTy IO
3aJJaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jlnst oOydaroruxcss o 3a04HOM (opMe OOydeHHs, CaMOCTOsITeNIbHass paboTa MOXKET
BKJTIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOSATEIBLHON pabOThI, y oOydaromierocss GpopMupyercs
1enecooOpa3Hoe MIaHMpOBaHUE paboYero BpeMeHH, KOTOPOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHWU M CHCTEMATH3allUU NMPUOOpETaeMbIX 3HAHHMM, 0OECreunBaeT BBICOKHIA
YpOBEHb YCIEBAaEMOCTH B MEPUOJ OOYYEHHS, IOMOTAeT MOJYYUTh HAaBBIKU IOBBIIICHUS
poheCcCHOHAITBHOTO YPOBHSI.

MetonuyeckumMi ~ MaTepuajgamMH,  HaNpaBiISIONIMMH  CaMOCTOSITENIbHYIO  paloTy
00yJarOIINXCSISIBIISIOTCS:

—  y4eOHO-METOIUYECKH MaTepHal Mo JUCIUILINHE;

— METOJUYECKHE YKA3aHHUA 0 BBIMOJHEHHUIO KOHTPOJBHBIX paboT (A1 oOydaronuxcs
10 3a049HOM (popme oOydeHHs).

11.6. Meroaudeckue yKazaHus IS OOYYaIOIMIUXCSA 1O MPOXOXKJACHHIO TEKYIIETO
KOHTPOJIS YCIICBAaCMOCTH

Tekymmuii KOHTPOJIb YCIIEBAEMOCTH MpEIyCMaTPUBAET KOHTPOJIb KavyecTBa 3HAaHUM
00y4aroIuxcs, OCyIIECTBISIEMOr0 B TEYCHUE CEMECTpa C IIeIbI0 OICHUBAHUS XO0Jla OCBOCHUS
JACLIMIUTHHEL.

KoHTpoJ1t0 1ojy1eKat BEIMOJIHEHUE U C/1a4ya, TPEAyCMOTPEHHBIX HACTOSIIEH MPOrpaMMOi
1a00paTOPHBIX, MPAKTUICCKUX M KOHTPOJIbHBIX paboT. [IpH MOJIHOM M yCHEITHOM MPOX0XKJICHUH
TEKYIIEr0 KOHTPOJII OOYYaIOIIMICs JIOTYCKAeTCs K MPOMEXYTOYHON aTTecTaluu. Pe3ynbraThl
TEKYIIET0 KOHTPOJISI YYUTHIBAIOTCS HapaBHE C OTBETAaMH Ha BOMPOCHI OMiIeTa MPOMEKYTOUHON
aTTEeCTALIMH.

11.7. Metoauueckre yka3aHus JUIsl OOYYaAIOIIMXCS MO MPOXOXKICHHIO MPOMEKYTOUHOM
aTTeCTaIlHH.

[Ipomexxyrounass  artecramus  oOy4aroIUXcs  NpeAyCMaTpUBaeT  OIICHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIIbHBIX PE3yJbTaTOB 00yueHHs 1Mo aucuuiuinHe. OHa BKIIIOYACT B
ceost:

— 3aueT — 3T0 (popMa OIIEHKU 3HAHUH, MOJYYCHHBIX OOYUYAIONIMMCS B XOJ€ U3yYCHHS
y4eOHOU TUCIUILTUHBI B IIEJIOM HJIH MPOMEXYTOYHAs (10 OKOHYAHWH CEMECTpa) OI[CHKA 3HAHUI



OGy‘-IaIOH_II/IMCH IO OTACJIBHBIM pa3acjiaM JUCHUILUIMHBL C aTTeCTaLII/IOHHOfI OHCHKOﬁ «3adYTCHO»
WNJIN «HEC 3a4TCHO».



JIuct BHECEHUs U3MEHEHUI B pabouyro NporpaMmy JUCLMILINHbI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit




