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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).

B THUII ITPAKTHUKWN. CIT b 1 ®OPMA (®OPMbD EE IMTPOBEJTEHWSA
Iens ocBOGHMS AMCIUIUTHHEL - N3y9eHHE IPUHIUIIOB ACHCTBUS U 0COOEHHOCTEH (DYHKIIMOHHPOBAHMS TUIIOBBIX
AMEKTPUIECKUX U HIEKTPOHHBIX YCTPOHCTB, IPUMEHAEMBIX B TEICKOMMYHHKAIIMOHHON anmapaType, IOCTPOEHHs, pacyeTa
U aHaIN3a IEKTPUIECKUX U DIEKTPOHHBIX LETIel, TEXHOJOTMYECKUX OCHOB MUKPOIIEKTPOHHUKH, H3ydeHHE IPHUHIUIOB
MPOEKTHPOBAHMS 0A30BEIX Y3JIOB MEKTPOHHOH aNIapaTypsl B CIIOCO00B SKCIIEPHIMEHTAIBHOM IIPOBEPKH HX
(hyHKIIMOHUPOBAHMSA, B TOM YHCIIE Y3JIOB conpsbkeHus DBM ¢ ycTpoiicTBaMK aHAJIOTOBOH 3IEKTPOHUKH.

3a11aq1/1 OCBOCHUA TUCHUIIINHBI:

- U3y4EHHE METO/IOB aHAJIM3a U pacueTa JIMHEHHBIX ¥ HEIMHEHHBIX 31EKTPUUECKUX 1IeTIel, B YaCTHOCTH, KacKaloB Ha
OWITOIAPHBIX M IOJICBBIX TPAH3UCTOPAX, YCTPOICTB Ha OCHOBE OINCPAIMOHHBIX YCHIINTENEH, TeHepaTOpOB OIMHOYHBIX
UMITYJIECOB U TIEPUOJUUYECKU TOBTOPSIONIMXCS CUTHANOB, IPUHIUINA paOOThl HICTOYHUKOB MMUTAHUS YEKTPOHHOM
anmnaparypsl;

- M3y4eHHE PHHIUIIOB PabOTHI U BHYTPEHHETO YCTPOiicTBa

COBPEMEHHBIX JIOTHUECKUX MHKpocxeM (B nepByto ouepens, KMOII u TTJI-noruku), B 4aCTHOCTH, YCTPOICTBA IOPTOB
BBOJA

BBIBOJ1a 06].].[61"0 Ha3HA4YCHUSA MUKPOKOHTPOJIJICPOB;

2. MECTO JUCIIUIVIMHBI MO AYJIsA, TIPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOT'PAMMBbI

[uxx (pa3nen) OIT: | B1.B.JIB.06
2.1 | TpeGoBaHusl K IPpeIBAPHTEIbHOI IOATOTOBKE 00y4aI0Ierocs:
2.1.1 | ®usuka

2.1.2 | DneKTpOoTEXHUKA U AIEKTPOHUKA

2.1.3 | MaremaTuueckuii aHajin3

2.14

2.1.5 [ Hacrosimas qucUIuInHA OTHOCHTCS K IUCIMIUIMHAM 110 BEIOOPY BAPHATHBHOW YaCTH Y4EOHOTO IIaHa (IbTePHATHBHBIM
KYPCOM SIBIIICTCS «Y3IIBI H YCTPOMCTBA CHCTEM TEIEKOMMYHHKAINI). V3ydeHne TaHHON TUCIUILIMHEI Oa3upyeMcs Ha
cienyromux Kypcax: «uzukay,

2.1.6 | «MateMaTHUECKHI aHATIU3Y, « DIEKTPOTEXHUKA U AEKTPOHUKa». CTyIEHT N0JKEH YMETh

2.1.7 | ucrionp30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUILIMH AJIS IOHUMaHU MIPEnoiaBacMOi TUCLUIUIMHEL, UMETh
HaBBIKH Pa0OTHI C KOMIIBIOTEPOM KaK CPEJICTBOM

2.1.8 | ynpasienus unpopmanueii. JIUCIUTLITHHA YUTACTCS B OJJHOM CEMECTPE ¢ TUCIUITTHHAMEU «CXeMOTEeXHUKa», «OCHOBBI
KOHCTPYMPOBAHHMSI CPE/ICTB BHIYUCIUTEIBHON TEXHUKH»

2.2 | [ucuunjinHbl (MOAY/I4) U NPAKTUKH, JJIs1 KOTOPBIX OCBOEHHE JAHHOM IHCUHUIIMHBI (MOAYJISA) HEOOXOAUMO KaK
npeauecTByoLee:

2.2.1 | lucuMiivHa sBIIseTCs MPEIIECTBYIOIIEH Ui U3y4eHUs

2.2.2 | muermrummH: "Mukporponeccops!”, "MHTepdeics BcTpanBaeMbIX CHCTEM", a TAKXKE CO3/aeT TEOPETHUECKYIO
IIPAKTUYECKYIO

2.2.3 | 6a3y aist popMHUPOBAHUSI CIOCOOHOCTH OYIyIIMX OaKalaBpOB K CAMOCTOSITEIBHON padoTe.

2.2.4 | BermmosHeHHE ¥ 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHOMN PaboTHI

2.2.5 | Mukpomnporeccopsl

2.2.6 | Untepdeiicsl BCTpanBaeMbIX CUCTEM

2.2.7 | llpousBoacTBeHHas mpakTuka: [IpenaunaoMHas mpakTuka

3. KOMIETEHIIMHU OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCIUTLIUHBI
(MOJYJISl, IPAKTUKH)

ITIK-2: Cnoco0eH aHAIM3UPOBAThL U CONPOBOXKIATH TPeOOBAHUS K CHCTeMe, Pa3padaTbiBaTh TEXHHYECKHE 3aJaHUSI HA
CO3/1aHHeE M MOJEPHHU3ALHIO CUCTeM, IPOEKTHPOBATH CHCTEMbI MAJI0T0, CPEHEro H KPYMHOro MacTada u cJI0:KHOCTH

IIK-2.1: 3uamys: npunyunst u cnocobsl ananuza u mpebosanull K cucmemam, pazpadbomox mexHuieckux 3a0anuti Ha co3oanue u
MOOEPHU3AYUIO CUCHEM: NPUHYUNDL, CROCOObL U MEMOObL NPOCKMUPOBAHUU CLONCHBIX MEXHUYECKUX, NPOSPAMMHBIX U
UHGDOPMAYUOHHBIX cUCTIEM

PesynbraTs! 00y4eHws: 3HaeT NPUHIMIIB M CIIOCOOB! aHAIN3a TPEOOBAHUH K IIEKTPOHHBIM CHCTEMaM, CITY)KAIlNX IS aHAJIOTOBOH
00paboTKN CUTHAIIOB, B TOM YHCIE AT CONPSKEHHS JaTYUKOB C MHKPOIIPOLIECCOPHBIMU CUCTEMAaMU, YIPaBICHNUS HHAYKTUBHON
Harpyskoi, o0ecredeH s IeKTPONUTAaHN 000pyI0BaHUS

TIK-2.2: Ymems: ananusuposams u conpogoicoams mpebosanus K cucmeme, paspadbamvléams mexHuiecKue 3a0anus Ha cO30anue
U MOOEPHUZAYUIO CUCTEM, NPOEKMUPOBAMb CUCHEMbL MATI020, CPEOHE20 U KDYIHO20 MACWMAOA U CIOHCHOCHIU.

PesynbraTe! 00y4yeHHs: YMeeT aHAIN3UPOBaTh TPEOOBAHMS K IEKTPOHHBIM CHCTEMaM, BBITIOTHSIONIIM IIPeoOpa30BaHUs CUTHATIOB,
COIPSKEHHE AATYUKOB U IIPUBOJOB C YIPABJIIOIUMY MUKPOIPOLIECCOPHBIMH CUCTEMAMHU




IIK-2.3: Braoems HABbIKOM: AHANU3A U CONPOBOANCOCHUS MPebOBaAHULl K cucmeme, paspabomox mexHu4ecKux 3a0aHull Ha co30anus
U MOOEPHU3AYUU CUCTEM, NPOEKIMUPOBAHUS CUCTEM MAL020, CPEOHE20 U KPYNHO20 MACUMADA U CLOICHOCTIU.

PesynbraTel 00ydeHus: Biageer HaBbIKaMU HPOSKTUPOBAHUS SIEKTPOHHBIX CHCTEM MaJIOT0 M CPEAHET0 MaciiTaba CI0KHOCTH Ha
0a3e MMCKPETHBIX TPAH3UCTOPOB, ONEPAMOHHBIX YCIIIUTENEH N KOMIIAPaTOPOB, CIEIHATH3NPOBAHHBIX MHKPOCXEM
npeoOpa30BaHUs HAIIPSHKEHUS MUTAHUS, MUKPOCXEM-APAHBEPOB IEKTPUIECKUX JBUraTeNeil pa3IiMyHbIX TUIIOB

4. CTPYKTYPA U COJAEPKAHUE JUCIUITIJIMHBI (MOAYJIA, IIPAKTUKN)

Koxn HanmeHoBaHue pa3/iesioB U TeM /BU/ 3aHATHSA/ Cemectp | Yacos ®opma
3aHATHSA / Kype KOHTPOJIs
1 Pazgen 1. OGyuenne
1.1 30HHAas CTPYKTYpa MOJIYNPOBOIHUKOB. [10TynpOBOTHUKOBEII THO/I. 7 0

Bunomnspusriit Tpanzucrop. /Tema/

1.1.1 Kpucrannuueckas cTpyKTypa TBEpbIX Tell. MeTallibl, JUIEKTPUKH, 7 2
MOTYIIPOBOAHUKH. 30HHAS TEOPHL: 30HA IPOBOAUMOCTH, BaJICHTHAS 30HA,
3alpeleHHas 30Ha, CBA3aHHbIE U CBOOOIHBIE COCTOSHHSI HOCUTENEH ToKa.
VYposens @epmu. 3aBUCUMOCTb IPOBOJIUMOCTH MOJIYIPOBOAHUKOB U METAJIIOB
ot Temnepatypsl. CoOCTBEHHAs I IPUMECHAs IIPOBOMMOCTB TTOJTYIIPOBOTHUKOB.
DIEeKTPOHHO-ABIPOYHBIH (P-N) IEPEXO/I: FHEpreTUdecKas AuarpaMmma, IpUIuHbI
OJIHOCTOPOHHEW NMPOBOAUMOCTH. [101ynIpOBOJHUKOBBINA JUOA. Y CTPOMCTBO U
TIPUHIUT PabOThI OUITOJIIPHOTO TpaH3UucTOpa. /JIek/

1.2 OCHOBHBIE CXEMBI BKJIIOYEHHSI OMTIOISAPHBIX TPAH3UCTOPOB. Pe3ncTopHsIit 7 0
YCUIIUTENBHBIA Kackan. /Tema/

1.2.1 Cuctema h-napameTpoB A7l OMMCAHUS PA3IMYHBIX CXEM BKIIIOUCHUS 7 2
OWIONAPHBIX TPAH3UCTOPOB. BXOMHBIE U BEIXOJHBIC XapaKTCPUCTHKA
ournonsipHOro TpaHzuctopa. Cxema ¢ obmieit 6a30ii, ¢ OOIIMM IMUTTEPOM, C
OOIIIM KOJUIEKTOPOM — OCOOEHHOCTH (DYHKIIMOHUPOBAHHS, TUIINIHOE
npuMeHeHue. Vcnoab30BaHue TPAaH3UCTOPHBIX CXEM AJISI TOCTPOEHHUS
yemnmteneit. Beibop paboueit Touku. Pe3ucTopHBIN yCHITATEBHBIH

kackaj. /Jlex/

1.3 YcTpoiicTBO, MPUHIKT PpabOTH U OCOOEHHOCTU IPUMEHEHHS TIOJICBBIX 7 0
TpaH3ucTopoB. /Tema/
1.3.1 VYeTpoicTBO M IpUHIUI pabOThI OJICBBIX TPAH3UCTOPOB Pa3JIMYHBIX THIIOB. 7 2

MII-TpaH3uCcTOphl C MHAYLXPOBAHHBIM KaHAIOM. Y CTPONCTBO M IIPUHIIUIL
paboTH! OUMONIAPHBIX TPAH3UCTOPOB C M30JIHPOBAHHEIM 3aTBOpoM. [TocTpoeHne
SHEPrOHE3aBUCUMON NMaMATH Ha OCHOBE MOJICBBIX TPAaH3UCTOPOB. /JIek/

1.4 MopenupoBanue paboThl ANEKTPOHHBIX YCTPOHUCTB Ha OUTIONISIPHBIX 7 0
TpaH3ucropax. /Tema/

1.4.1 CraTH4YecKHid PeXIM MPOCTEHIIIET0 YCHITHTEINS. Y IpoIIeHHast MoJiesib Dbepca- 7 2
Momna. [TepexomHslie mpornecchl B npocreiimeM yeunutene. CraTaaeckuit
PEKUM MPOCTEUIIEro OUIONAPHOTO KIII0Ya, SKBUBAIEHTHAs cXeMa OUIOISAPHOTrO
TPaH3UCTOPa, KPUTEPHHl HACHIIICHHU. MoIenpoBaHye paboTHI ITEKTPOHHBIX
YCTPOHCTB IPH MOMOIIH CHENHATN3HPOBAHHOTO IIPOrPAMMHOTO 00ECIICUeHNSI.
SPICE-monenu. /Jlex/

1.5 Kiroun Ha GunonspHbIX TpaH3ucropax. /Tema/ 7 0

1.5.1 Kitroun ¢ macCMBHBIM U aKTHBHBIM PacCcachlBaHHEM 3aps0B, C paccachbiBaHUEM 7 2
3aps0B (HOPCHPYIOIINM KOHJEHCATOPOM, C YIPABISIOIIMH
tparcdopmaTtopamu. Kittou ¢ 6apsepom Llottku. [lapannensHoe u
MIOCIIEAOBATENIFHOE CoeIMHeHNe Kitoueii. Harpyzounas crmocoOHOCTE
TIepeXoIHbIE POLECCHl B IPOCTEHIeM OUMossipHOM Kittoue. [lepexiroyarens

Toka. /JIex/
1.6 Bazoserit snement TTJI-noruku. /Tema/ 7 0
1.6.1 ITapameTpsl torudyeckux 35eMeHToB. [locTpoeHre NpocTeHINX JIOrn4ecKux 7 2

JIEMEHTOB Ha AM0JaX U TpaH3ucropax. basoselil anement TTJI-noruku.
Jloruueckue MEeMEHTHI ¢ OTKPBITBIM KOJIeKTOpoM. TloakIoueHne Harpy3ku K
BBIXOZIaM JIOTHYECKHUX 271eMeHTOB. HE00X0ANMOCTb HCTIONB30BaHUS Z-COCTOSHUS
JUISL 0OBETMHEHHS BBIXOJIOB JIOTHYECKUX 3JIeMEHTOB. /JIex/

1.6.2 HccrenoBanue 6a30BOro dyieMeHTa TPAH3UCTOPHO-TPAH3UCTOPHOM JToTHKH /J1ab/ 7 4
1.7 bazoserit snemenT KMOIT-ntoruku. /Tema/ 7 0
1.7.1 BapuaHTs! peanu3anuy JOrMYeCKUX 371€MEHTOB. Peanusanus aHanoroBoro 7 2

xiroua Ha KMOII-Tpan3ucropax.
CosmectHoe ucnons3zoBanue KMOII u TTJI snementos. IIpeoGpazoBarenu
JIOTHYECKUX ypoBHEH. /JIek/

1.8 YCTpoiicTBO M IpUMEHEHHE TOPTOB BBOIA-BEIBO/IA O0IETO HA3HAYCHHS 7 0
MHKpPOKOHTpOJLIEepoB. /Tema/




1.8.1

Tpurrep IlImutra. Peanusanus ansTepHaTUBHBIX (QYHKIHH TOPTOB BBOAA-
BbIBOJIa. OCOOCHHOCTH pealu3aliiy JIMHHI BBOAA-BbIBOJA LIM(POBBIX CUTHAJIOB,
COBMEIIECHHBIX C aHAJOIOBBIMHU BXOJJaMH MUKPOKOHTpOJLIEpa. YIIpaBlIeHUue
Harpy3Koil IIpy NOMOIIY JOTMYECKUX MUKPOCXEM. THUIIOBBIE CXEMBI YIIPABICHUS
ANMEKTPOABUTATENSIMU IIOCTOSHHOTO TOKA: JpaiiBep yHUIIOISIPHOTO MIaroBOro
asuratenst, H-moct. OcoOeHHOCTH TIOCTPOCHUSI CXEM COIPSDKEHHUS BBIXOJJ0B
JIOTHYECKUX MHKPOCXEM C MOIIHBIMH KITIOYaMH Ha OHMITOJISIPHBIX M TOJICBBIX
TpaH3ucTopax. /Jlex/

1.9

VY CTpoicTBO, MPUHIMI PabOThl B OCOOEHHOCTH MPUMEHEHHUS OMEPAIHOHHBIX
yewnuteneit. /Tema/

1.9.1

VYcTpoicTBO, OCHOBHBIC PACUCTHBIE COOTHOIICHUS U 00JIaCTh IPUMEHEHHS
nuddepeHnnaTBHOTO YCIIINTENS Ha ONIONSPHBIX TPAH3UCTOPAx.
Omneparronnslit yeunurens (OY). Cxema u ananu3 pabotsl. MneansHbli
ONEPALMOHHBIA ycuuTenb. OTpuiaTenbHas oOpaTHas CBA3b.
Hewnseprupyromniee, nHBepTHpYIOIIEe, TnGepeHITHATEHOE BKIIOYCHHUE.
INoBTOpHTENH HA ONIEpaIMOHHOM ycuuTene. /JIex/

1.9.2

TunoBble cXeMbl BKJIFOUEHUS ONEpaIlMOHHBIX yeuuTenen. Mcenenosanue
cymmaropa, auddepeHnnaTopa, yMHOKHTENS Ha ONEPAIAOHHOM
yewnutene. /J1a6/

1.10

YHHNOIIpHOE IUTaHNE OTIEPAI[OHHBIX yeuuTenel. /Tema/

1.10.1

Cxema BkiroueHnst OV ¢ OHOIOISIPHBIM IIUTAHUEM M BXOIHBIM CHTHAJIOM,
I10JJaBaéMbIM OTHOCHUTEIBHO 3eMIIH. CxeMbl qudhepeHIHaTIbHOTO YCHITUTEINS C
OJIHUM HaNpsDKEHHEM HMUTaHHUS U CMELeHHEM, 110JaBaeMbIM Ha
HEWHBEPTHPYIOINK 1 MHBepTUpYromuii Bxo OY. OnepannoHHbIE YCHINTENHN CO
BXOJamu Tura rail-to-rail.

Bri60op cxems! BkiroueHuss OY B 3aBUCHMOCTH OT TpebyeMoil neperaTouHoit
xapakTepuctiku. OcoOEHHOCTH MCHOJIB30BaHUs IPeoOpa3oBaTeneil CHrHalIOB Ha
OTIEPAIIMOHHBIX YCHIINTEISIX, HOAKIIOUYaeMBIX KO BXOaM aHaJIOTO-IIU(GPOBOTO
mpeoOpa3oBaTest MEKPOKOHTPOILIEPOB. /JIex/

1.10.2

HccnenoBaHye TUIIOBBIX CXeM BKJIIOYEHUS ONIEPAIlMOHHBIX YCUIUTENeH pu
YHHUIIOJSIPHOM muTanuu /J1a6/

MHoroo6pa3sue aHaJIOrOBBIX CXEM, B OCHOBE KOTOPBIX JIGXKAT ONCPaLlIOHHBIC
yemurenu. /Tema/

1.11.1

W3mepurenbHbIN yCUIUTEND, Pa3BI3bIBAOLIMN YCUIIUTENb, YCUIUTEND 3apAaa,
mpeoOpa3oBaTey TOKa B HAIIPsHKEHHUE U HANPsDKeHUE B TOK, akTHBHBIE RC-
(GUIBTPBI, MHTErpaTopsl U 1uddepeHnaTopsl, JorapupMUpYIOIIHUE 1
9KCTIOHEHIINAIIBHEIE TPe00pa30BaTEIH, CXEMBI CIIOKEHHS U BEIYUTaHMS. /JIek/

1.12

V3MepuTenbHBIH (MHCTPYMEHTATIBHBIHN) YCHIUTETh. AHAJIOT OBBIH
xommapatop. /Tema/

1.12.1

Koaddunment ocnabnenus cundasznoro curaana (KOCC). MeToabl MOBBIIEHUS
KOCC. UzmepuTtenbHble YCHIINTENH HA OJTHOM, ABYX U TPEX ONEPaLMOHHBIX
yermuTensX. [IpOMBIIIIEeHHBIE OJJHOKPHCTATBHBIC N3MEPUTEIBHBIC YCHUITUTEIH.
Hcnonp3oBaHue aHATIOTOBBIX KOMIIAPATOPOB, BXOSIINX B COCTAB
MHUKPOKOHTPOJUIEPOB, AJISI U3MEPCHUS JUTUTEIBHOCTH UMITYJIECOB IPOM3BOIBHOM
¢dopmsl. /Jex/

1.13

Orpanmunreny HanpspkeHns. [TnkoBsle netekTopsl. /Tema/

1.13.1

IIpocreiimue cxemsl orpannunreneii Ha quogax u OY. JIuoaHbIi MOCTOBOM
orpanuuutens. Orpannuutens Ha OV, ynpaBiisieMblil HAIPSKEHUEM.
YHuBepcalbHbIN ABYXCTOPOHHUI OrpaHUYUTENb. cnons3oBaHue
OTpaHUYUTEIICH HANPSHKEHHS TS 3aIUTHI [I(POBBIX M aHAJIOTOBBIX BXOJIOB
MHKPOKOHTPOJUIEPOB. J{ByXKacKaIHBIN 1 HHBEPTHPYIOLIHI MUKOBEINA TETEKTOP.
[MukoBBIH TeTeKTOp ¢ 001Ielt 00paTHOMN CBSI3BI0. Y MEHBILIEHHE CKOPOCTH CIaja 1
YBEJIMYEHHE CKOPOCTH HAPACTAHUS BBIXOJAHOTO HAMPSHKEHUS IETEKTOpa.

Co6poc mukoBoro netektopa. /Jlek/

1.14

Tpurrepsr u MynsTuBHOpaTOpEL. /Tema/

1.14.1

Hcnosp3oBaHue TOTOKUTEIBHON U OTPUIIATEIBHOM 00paTHOM CBSI3H.
ITocTpoenue TpurrepoB Ha TpaH3ucTopax. RS-tpurrep. Penakcanuonnsie
reHepaTopsl. CHMMETPUYHBIN MyIBTUBHOPATOP.

HecummMerpuunblii MynsTUBHOpaTOp. [ €HEpaTOp OANHOYHBIX UMITYILCOB
3a/1aHHOM JUTUTEIHLHOCTH.

HcnonszoBanne RC-reHepaTOpoB B MUKPOIIPOIIECCOPHOH TeXHUKE. /JIek/

Bropu4nble HCTOYHUKY NUTaHUA. JIMHEHHBIC CTAOMIH3aTOPEI
Hanpspkenus. /Tema/




1.15.1 | OngHOMOMYNEPUOIHBIN, IBYXIOIYHEPHOIHBIH, TpeX(Pa3HbIN BBIIPIMUTEIH. 7 2
PaGota BbIIpAMHTEISI HA EMKOCTHYIO Harpy3ky. Criaakusarorue GUIbTpEL.
JIvneiiHble cTaOMIM3aTOPHI HanpspkeHus. [lapameTprdaecknii n
KOMITCHCAI[MOHHBIN CTa0MIN3aTOPEI HapspkeHns. KoMIeHcannoHHbIH
CTa0MIIN3aTOP HANPSDKEHUS IocliegoBaTeapHoro Thna. CuinoBoit Tpanchopmarop
HCTOYHMKA NUTaHus. Pacyer panguaropa TpaH3HCTOPa KOMIIEHCALIOHHOTO
cTabmin3aTopa HanpsukeHus. /JIex/

1.15.2 | MccnenoBanue KOMIICHCAIIMOHHOTO cTabuim3aropa Hanpspkenus. /J1ao/ 7
1.16 VImIrysibCHBIE ICTOYHUKY UTaHus. /Tema/ 7 0
1.16.1 | IMIynsCHBIA peryiIsaTop W HMITYJIBCHBIH peoOpas3oBarerns. [loBbImaronye u 7 2

MIOHIDKAIOIIHE PETYNIATOPHI U peodpa3oBaTeny. [IpsMoxonossie U
00paTHOXOMOBBIE PETYIATOPHI M IIPe0Opa3oBaTeIH. DIEKTPOMArHUTHBIE IIOMEXH
1 paTHOTIOMEXH, CO3/IaBacMbIe HMITYJIbCHBIM MCTOYHUKOM ITHTaHUS.

BxomHOH QHUIBTP HIMITYIECHOTO UCTOYHNKA MUTAHUA. /JIex/

2 Paznen 2. CamocTosiTesibHAS pa00Ta CTYIEHTOB
2.1 IoaroroBka k 0T4eTy 1a0OPATOPHBEIX PAOOT U BHINOTHEHNE KOHTPOIBHOM 7 0
paboteL. /Tema/
2.1.1 IoaroroBka k oT4eTy 1abopaTopHbIX padoT. /Cp/ 7 16
2.1.2 Brinonnenue KoHTpobHOM paboThl. /KonTp.pabd./ 7 43.75
3 Paznen 3. IIpomexyrounas arrecrauust
3.1 KonrakTras pabota c IIIC. /Tema/ 7 0
3.1.1 KonrakTHas pabota c IIIC. /KoPa/ 7 0.25

[Ipumeuanne. @opmbl KOHTpOIS: DK — 3k3aMeH, K- koHTpoipHast padoTa, Ko- koHTpobHEIH onpoc, C3- cemecTpoBoe 3amanue, 3-3aueT, OIl-
OTHYET 110 TIPAKTHKE.

5. ®OHJ OIIEHOYHBIX CPEICTB

OIneHOYHBIE CPEJCTBA IUIAHUPYEMBIX pE3yNbTaTOB OOydeHWs NpeCTaBlIeHbl B BUAe (OHIOB oOleHOYHBIX cpeactB (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHM C JIOKAJBHBIM HOPMATHBHBIM akToM yHuBepcutera. POC MoxeT OBITh TpeAcCTaBIeH B
IIpunoxenun k paboueii mporpamme.

O1eHOYHBIE CPECTBA INTAHNPYEMBIX PE3yJIBTaTOB O0YUCHU MIPEACTAaBICHEI B BUAE (POHIOB olleHOUHBIX cpencts (POC),
pa3pabOTaHHBEIX B COOTBETCTBUH C JIOKATGHBIM HOPMAaTHBHBIM aKTOM YHHBEPCHUTETA. B Iessx 0CBOCHHS KOMIETSHIINH, YKa3aHHBIX
B paboueil mporpaMme JUCIUILUINHEL, IPEIyCMOTPEHBI CIEAYIONINE BOIPOCH!, 3aJaHUS TEKYLIET0 KOHTPOJISL.

5.1 KoHTpombHBIE BOIIPOCHI U 33JITaHUS

TIK-2: CriocobeH aHanu3upoBaTh U CONPOBOXKIATH TPEOOBaHUS K cHCcTeEMe, pa3pabaThiBaTh TEXHUUECKHUE 3aJaHUs Ha CO3/IaHHe U
MOJICpPHU3ALINIO CHCTEM, IIPOCKTHPOBATH CUCTEMBI MaJIOT0, CPEJHETO M KPYITHOTO MacITaba v CI0KHOCTH

[IK-2.1: 3HaTh: IPUHIHIIEI ¥ CIIOCOOBI aHANMK3a U TPeOOBaHMI K CHCTEMaM, pa3pabOTOK TEXHUYECKHX 3aJaHUI Ha CO3JJaHUe U
MOJICpPHH3AIIUIO CHCTEM: NPHHIIMIBI, CIIOCOOBI K METO/IbI IPOCKTHPOBAHUH CIIOXKHBIX TEXHHYECKHX, IIPOrPAMMHBIX 1
MH()OPMAITMOHHBIX CHCTEM

Pe3ynbraTsl 00yueHus: 3HaeT MPUHLUIBI U CLIOCOOBI aHaIu3a TPeOOBaHUM K SNIEKTPOHHBIM CHCTEMaM, CIIYXKAIIUX JJIsl aHAJIOTOBO
00pabOTKN CUTHAIOB, B TOM YHMCIIE JUISl CONPSDKCHUS JaTYMKOB C MUKPOIIPOLIECCOPHBIMU CUCTEMaMHU, YIIPABJICHNS] HHYKTHBHOM
Harpy3Koi, o0ecre4eHus IeKTPOIUTaHU 000pyJ0BaHHS

3amanus

1) Omummre yeTpoicTBO M puHIMM paboTsl MukpocxeM TTJI-morukn.

2) Pacckaxute 0 Mepax MO YBETHICHHUIO OBICTPOICHCTBHSA, IPUMEHAEMBIX a MUKpocxemax TTJI-noruxw.

3) Pacckaxxute o metoauke pacuera snementa TTJI-noruku.

4) OnumuTe yCTPOUCTBO M MPUHIUT padoThl MUKpocxeM KMOII-noruku.

5) OnummTe ycTpoicTBO M MPUHIUI paboThl aHasorosoro kiaroga Ha KMOII-ctpykType.

6) OreHnTe IpeUMyIecTBA U HEAOCTATKH UCIIOIB30BAHNS MONEBBIX U OHITOISIPHBIX TPAH3UCTOPAX B PA3TMUYHBIX KIIFOUEBBIX CXeMaxX
(ympaBieHHe ABUTATEISIMU IOCTOSTHHOIO TOKA, CO3/JaHUE TBEPAOTENBHBIX Pelle, peanu3alys JIMHEHHBIX 1 UMITYJIbCHBIX HCTOYHUKOB
BTOPUYHOTO IIUTAHUS).

7) OnumuTe BHYTPEHHEE YCTPOICTBO, Ha3HAUSHHE, OCHOBHBIE CBOHCTBA OMEPAIIMOHHBIX YCUIIUTEINEH.

8) PacckaxuTe 0 THIIOBBIX CXeMax BKIJIIOUEHHS ONEPALMOHHBIX YCUIIUTENEH B IEMNsAX ¢ OUMOISIPHBIM U YHUIIOISPHBIM HCTOYHUKOM
MHUTaHHUS.

9) Pacckaxkure 0 mpaBHIIaX ITOJKITIOYSHHUS HEUCIONB3YEMBIX OIIEPAIMOHHBIX YCHINTEICH, HaXOIINXCS B OHOM KOPITYCe C
3a7efiCTBOBAaHHBIMU B CXE€M€, I OCHOBHBIE IIPaBIJIa TPACCUPOBKH MEYATHBIX IJIAT, UMEIOLIUX B CBOEM COCTABE ONEPAI[OHHBIC
YCUITUTEINN.

10) Pacckaxxute 00 ycTpoiicTBe, Ha3HAUECHHUH, THITOBBIX CIIOCO0AX MCIIOIB30BAHMS aHAJIOTOBOTO KOMITapaTopa.




[IK-2.2: YMeTs: aHaIU3UPOBATH U COIIPOBOXKIATH TPEOOBAaHMSA K CUCTEME, pa3pabaThIBaTh TEXHUYECKUE 3aJaHHS Ha CO3aHUE U
MO/ICpPHH3ALINIO CHCTEM, IIPOCKTHPOBATH CUCTEMBI MaJIOT0, CPEJHETO M KPYITHOTO MacIuTada M CI0KHOCTH.

PesynbraTe! 00y4eHHs: YMeeT aHAIN3UPOBATh TPEOOBAHMUS K JIEKTPOHHBIM CHCTEMaM, BBITIOIHSIONIIM IIPeoOpa30BaHUs CUTHATIOB,
COIIPSKEHHE AATYUKOB U IIPUBOJOB C YIPABJISAIOIUMYA MUKPOIIPOLIECCOPHBIMUA CUCTEMAMHU.

1) Pacckaxxute 00 HCIOIB30BaHUH "MOHTaXHOTO " MpH COeAMHEHNH MUKPOTIPOIIECCOPHBIX cucTeM o mmHe [2C.

2) Pacckaxkute 0 TUIOBBIX CXeMaX COTJIaCOBaHMs TepMomnapsl K-Tuma co BX0A0M aHaIoro-mudpoBoro mpeodpa3oBaTens,
BCTPOEHHOTO B OJTHOKPUCTAIBHBIH MUKPOKOHTPOJILIED.

3) Ha ocHoBe 3a1aHHEIX TpeOOBaHUH K BEIXOIHOMY HAIPSDKEHUIO U TOKa 000CHYHTE BBIOOp THHA (MMITYJIBCHBIA MITH JTMHEHHBIN) U
HPETIOKUTE CXeMy BTOPHYHOTO UCTOYHHKA MMUTAHUSL.

4) Onuuute 00IaCTH UCTIONB30BAHUS TTMKOBBIX JIETEKTOPOB.

[1K-2.3: BrameTs HaBBIKOM: aHAJIN3a ¥ CONMPOBOXKAEHHS TPeOOBAaHHUN K CHCTEME, pa3pab0TOK TEXHUYECKUX 3aIaHHI HA CO3IaHUSA U
MOJIEPHU3AINU CUCTEM, TPOSKTHUPOBAHUS CUCTEM MAJIOT0, CPEAHETO U KPYIHOTO MacIITada U CI0KHOCTH.

PesyneraTel 00yueHns: Brageetr HaBRIKaMy IPOEKTHPOBAHMS 3IEKTPOHHBIX CHCTEM MaJOT0 M CPEeAHEro Macmrada cI0KHOCTH Ha
0a3e MUCKPETHBIX TPAH3UCTOPOB, ONEPANMOHHBIX YCIIIUTENEH X KOMIIAPATOPOB, CIEIHATH3NPOBAHHBIX MHKPOCXEM
npeoOpa30BaHUs HANPSHKEHUS MUTAHUS, MUKPOCXEM-APaiiBEpOB AIEKTPUUECKUX JBUraTeNneil pa3muyHbIX TUIIOB

3amanus

1) Paccunraiite udpo-aHanorosolii mpeodpazoBatens THna R2R, moakirouaemblil K BEIX0JIaM MOPTOB BBOJA-BBIBOIA
OJIHOKPHUCTAJIBHOT'O MUKPOKOHTPOJLIEPA.

2) CipoeKTHpYHTE CXeMY YIIPABICHHS MOIIHBIM JIBUTATEIIEM MTOCTOSTHHOTO TOKA C HCIIOJIb30BaHHEM ONITPOHHOM Pa3BsI3KH.
3) Paccunraiite mapamerprdeckuii mpeoOpa3oBaTeNb HAPSHKECHUS, 3Has BBIXOJHOHM TOK U HalpsDKCHHUE.

5.2 TeMbl MUCBMEHHBIX PAOOT (KOHTPOJIbHAS padoTa)

Ha xoHTpONBHYIO paboTy CTYACHTY BBIIACTCS MHIUBHUIYyalIbHOE 3aaHue (110 BapHaHTaM), 3aKJII0YAlOIIeecs B pacyere u
MOJIETMPOBAHUH HA KOMITBIOTEPE TMHEHHOI0 NCTOUHUKA MUTAHKSI HA OCHOBE KOMIIEHCALIMOHHOI0 cTabunusaropa. Pabora
BBITIOJHSCTCS B ITUCEMEHHOM (hopMe B TeueHne § Heleslb ¢ MOMEHTA BBIIAYH 3aJaHus. KOHTPOJIBHBIA CPOK c1aun — MoCIeqHUI
MecsI] ceMecTpa.

IIpumepHoe conepxkaHue KOHTPOJIBHOM padoThI

1) TUTYIBHBIHN JIUCT.

2) ®opMynHpoBKa yCIOBHIT 3a1a4H, BKIIIOYEHHON B 3a/JaHNE 1T0 KOHTPOJIBHOM paboTe, B YaCTHOCTH, CXeMa IIEKTPHICSCKast
NPUHIUIHAIBHAS, IEPEUCHB UCTIONB3YEMBIX JEKTPOHHBIX KOMIOHEHTOB, IEPEUHCIICHHE TOKOB U HAIPSHKEHUI HA ydacTKax
JNEKTPHUUECKOH CXEMBI, KOTOPbIE JOJIKHBI OBITh PACCUMTAHBI.

3) OcHOBHasI 9aCTh, BKIFOYAIOIIAS:

- CIIOBECHOE ONHCAaHUE PAOOTHI CXEMBI C YKa3aHUEM, KaAKHE TPAH3UCTOPHI OTKPBITHI U 3aKPBITHI IPH PA3INIHBIX 3HAUYCHUSIX BXOJHBIX
CHTHAJIOB, C ONIMCAaHUEM Ha3HAUEHHs BCEX KOMIIOHEHTOB 3JIEKTPOHHOMN CXEMBI,

- HeOOXOZMMBbIE CBE/ICHNUS U3 JIMTEPATYPHI, KACAIOIINECS [TapAMETPOB HCIOJIB3YEeMbIX B PACCMaTPUBAEMOM CXEME AIEKTPOHHBIX
KOMITOHEHTOB, B 0COOCHHOCTH — IIAPAMETPOB HCIIOIB3YEMBIX TPAaH3UCTOPOB,

- pacdeT HaNpsDKEHUIT U TOKOB, TEKYIIHX Yepe3 BCe PE3UCTOPBI, BXOISIIUX B COCTAB CXEMBI B CTATHUECKOM PEXHUME PabOTHI CXEMBI
IpU pa3sIUYHbIX 3HAYEHUSX BXOJHBIX CUTHAJIOB,

- OTIMCaHHUE MpoIecca U Pe3yIIbTaTOB MOJICITMPOBAHMS SIEKTPOHHOMH CXeMBI KOMITEHCAI[IOHHOTO CTa0MIIN3aTopa MpH ITOMOIITH
CTIEIIATN3NPOBAHHOI ITporpamMMsl (HanpumMep, National Instruments Multisim).

- rpa(yuKH, WITIOCTPUPYIOIIUE BRIMPSMICHHE IEPEMEHHOT0 TOKa Ha JUOAHOM MOCTE, CTIaXXHBaHKE IyIbCAIHA TPH TOMOIIN
(bubTpa, mporecc CTabMIN3aLUK HAIPSHKEHHS M TOKA IIPU BKIFOYCHUN Harpy3KH.

4) 3akimo4eHue, Tae OICHUBACTCS CTEIICHb COBIAICHNS U PEATIICTHYHOCTE PE3yJIbTaTOB PAacueTOB M MOJICIPOBAHHS,

5) Cnucok HCMOIB30BaHHBIX UCTOUHUKOB (BKJIIOUAsi HCTOUYHUKH VHTEpHET).

[IpaBuia opopMIICHHST KOHTPOJIEHOHN paboThI

- KOHTpOIBHAs paboTa opopmisiercs B penakrope MS Word / OpenOffice (*.doc, *.docx, *.odt);
- mucThl hopmaTa A4, opreHTalMs KHIKHAS;

- TIOJISL: JIEBOE — 2 CM, OCTaJIbHBIE — 110 1 CM;

- mpudt — Times New Roman;

- pa3mep mpudTa 14 pt;

- MEXyCTPOYHBIN uHTEpBaI — 1,5;

- ab3aruebIit otetyn — 1,25 cwm;

- HyMepalus CTPaHUIl CKBO3HAs, HOMEpP Ha NEPBOH CTpaHHIE HE CTABHUTCS;

- B KOHIIE pabOThl HEOOXOIUM CIIHCOK MCIIONB30BaHHOM uTeparypsl cornacHo [OCT P 7.0.5 — 2008;
- 00beM pabOTHI 3aBHCHUT OT CTETICHH PACKPBITHS OCHOBHBIX ITyHKTOB KOHTPOJIBHOW pabOTHI.

5.3 Tloka3arenu ¥ KpUTEPUHU OLICHUBAHNS KOMIICTEHINI, IIKAJIbI OLCHUBAHUS
B paMkax n3yuaeMoil JUCLUIUINHBI CTYJEHT MOXET AEMOHCTPUPOBATh CIEAYIOLINE YPOBHH OBJIAJAECHUS KOMIETEHIMSIMU.

IloBhIIeHHBIH YpOBEHB: 00yJalOIIUiica JEMOHCTPUPYET TTy0O0OKOoe 3HaHHEe YueOHOro MaTepHana; crocoOeH UCIOIb30BaTh CBEICHHS




U3 pa3IMnYHbIX HCTOYHUKOB JJIsI YCIIEIIHOTO MCCICIOBAHMS M [TOMCKA PEIICHHS B HECTAHJAPTHBIX CHUTYAIIUAX; CIIOCOOCH
AHATU3UPOBAThH, IPOBOUTH CPABHEHHE U 000CHOBAHHE BBIOOPA METO/IOB PELICHHS MPAKTUKO-OPUEHTUPOBAHHbIX 33 aHui. OLeHKa
MIPOMEKYTOTHOM aTTecTaluy (3a4eT): 3aureHo — 90 6ayioB u Ooee.

Ba30Bblil ypoBeHb: 00YUAOLIMIICS CTOCOOCH TOHUMATh H HHTEPIPETHPOBATH OCBOCHHYIO HH(OPMALIHIO; TEMOHCTPHPYET
OCO3HAHHOE BIIAJCHUE YICOHBIM MaTEPUAIOM H y4eOHBIMH YMECHHSIMH, HABBIKAMH M CIOCO0aMH IESTENBHOCTH, HEOOXOIMMBIMH
JUISL peIIeHNUS TTPaKTHKO-OpHEHTHPOBAHHBIX 3a1aHii. OIeHKa IPOMEXYTOUHOH aTTecTalny (3a4eT): 3a4TeHo — 76-89 6amoB.

[Toporosblii ypoBeHb: oOydaromuiics: obsasaeT HeoOXOAMMOM CHCTEMOM 3HaHHH U BIaJeeT HEKOTOPBIMU YMCHUSIMHY;
JIEMOHCTPHPYET CaMOCTOSTEIFHOCTE B IPIMEHEHUH 3HAHUH, YMEHHI M HABBIKOB K PEIICHHUIO YIeOHBIX 3aJaHUI Ha
penpoxykTHBHOM ypoBHe. OLeHKa IPOMEXKYTOUHOH aTTEeCTAINH (3a9eT): 3a4TeHo — 61-75 Gamios.

YpoBeHb HIXKE TOPOTOBOT0: CUCTEMa 3HAHUH, HE00XO0[1Mast JUTs peLIeHHs] yIeOHBIX U IPAKTHKO-OPUCHTHPOBAHHBIX 3a/laHUM, HE
chopMupoBaHa; 00yJarONIHICS HEe BIaJeeT OCHOBHBIMHI YMEHUSMH, HaBBIKAMH U CIiocobamu esiTensHocTH. OmeHka
MPOMEXYTOYHOH aTTeCTAINH (3a4eT): He3auTeHo — Huke 61 banna.

B paMKax Z[aHHOI71 JAUCHUIIIIAHBI UCITOJIB3YIOTCS CICAYIOIINEC KPUTCPUN OLICHKH 3HAHUH CTYACHTOB.

OT1nuyHO

OO0yuaromuicst ITeMOHCTPUPYET:

- CHCTeMaTH3UPOBAHHBIC, TITYOOKHE U MOJTHBIE 3HAHMUS 110 BCEM pasJiesiaM yaeOHOM AUCITUTLTHHEI, 8 TAK)KE TI0 OCHOBHBIM BOIIPOCAM,
BBIXOJISIIIIUM 32 €€ TpeJIebl;

- TOYHOE HCIIOJIb30BAHUE HAYIHOH TEPMHUHOJIOTHH, TPAMOTHOE, JOTHYECKH MPABUIBHOE H3JI0KEHHE OTBETA Ha BOIIPOCHI;

- Oe3ynpedHoe BiaieHre HHCTPYMEHTapueM yIeOHO!H TUCIIMIUTHHBI, YMEHHE ero 3()()EeKTHBHO UCTIONE30BaTh B TOCTAHOBKE U
peleHnH HaydHBIX U MPO(ECCHOHATBHBIX 32134,

- BBIPOKCHHYIO CLIOCOOHOCTH CAMOCTOSITEIIBHO U TBOPUSCKH PEIIATh CJI0KHBIC TPOOJIEMbI B HECTAHIAPTHON CUTYALHH;

- MOJTHOE M ITyOOKOE YCBOCHUE OCHOBHOM, M JOTIOJHUTEIILHOM JTUTEPATYPHI, IO U3y4aeMON yIeOHOM TUCIUIUINHE,

- yMeHHe CBOOOTHO OPHEHTHUPOBATHCS B TEOPUSX, KOHIICIIIUAX W HAPABIICHISIX 110 H3ydaeMOi yaeOHOW JUCIUIUINHE U JaBaTh UM
AQHATUTHYECKYIO OIICHKY, UCIIOIB30BaTh HAYyUHbIE JTOCTHKEHUS IPYTUX AUCIHUILIINH;

- TBOPYECKYIO CAMOCTOATEIIbHYIO PabOTy Ha yIeOHBIX 3aHATHSX, AKTUBHOE TBOPYECKOE YUaCTHE B IPYIIIOBBIX 00CYKICHHUX,
BBICOKUI YPOBEHB KYJIBTYPbI HCTIOTHESHUS 3aIaHH.

Xopo1io
OO0yuaromuiics: IEMOHCTPHUPYET:
- CHCTEeMAaTH3UPOBaHHBIC, TTIyOOKHE 1 ITOJTHBIE 3HAHMS 110 BCEM pa3zesnaM yIeOHOH AUCIUILUIHHEL,

- UCTIONTB30BAHUE HAYYHOH TEPMUHOIOTHH, TPaMOTHOE, IOTHYECKH [IPAaBUIIBHOE H3JI0KEHHE OTBETA HA BOIIPOCHI, yMEHHUE JIeTaTh
000CHOBaHHBIE BHIBO/IbI 1 O0OOILECHYS;
- BIIaJICHUE MHCTPYMEHTapHEM Y4eOHOH AUCIUIUTMHEI (METOAaMH KOMIUIEKCHOTO aHAJIH3a, TEXHUKOH HH()OPMAIIMOHHBIX
TEXHOJIOTHH), yMEHHUE €T0 UCIIOIB30BATh B IIOCTAHOBKE U PEIICHUH HAYYHBIX U MPO(EeCCHOHATBHBIX 3a/1a4;
- CIIOCOOHOCTH pelaTh CJIOXKHbIE TPOOJIeMbI B paMKax yueOHOM AUCIUIITHHEI,
- cBOOOJHOE BIIaJICHUE THUIIOBBIMH PEILICHHAMMU;
- YCBOGHHE OCHOBHOMW ¥ JOTIOJTHUTEIIFHON JINTEPATYPHI, PEKOMEHIOBaHHOM pabodeil mporpaMMoii 0 yIeOHOH AUCIUILIHHE;
- YMEHUE OPHEHTHPOBATECA B TEOPUAX, KOHIENIUAX U HANPABICHUSX 10 U3ydaeMOH yueOHOH JUCIUIIINHE U JaBaTh UM
AHAJTUTHUYECKYIO OLIEHKY;
- aKTHBHYIO CaMOCTOSITEIIEHYIO pabOTy Ha YIEOHBIX 3aHATHAX, CHCTEMATHIECKOE YIACTHE B TPYIIIIOBEIX OOCYKICHHUSX, BRICOKHUI
YPOBEHB KyJIBTYPHI HCIIOJIHCHNUS 3aJaHUH.

VY 10BIIETBOPHUTENBHO

OO0yyaromuiicst JTeMOHCTPUPYET:

- JOCTaTOYHBIE 3HAaHUA B 00BbeMe pabodeil MporpaMMBbl o yueOHOH TUCIUIIINHE;

- UCTIONIb30BaHUE HAYYHOH TEPMHUHONIOTUH, TPAMOTHOE, IOTHYECKHU NTPABUIIBHOE U3JI0KEHUE OTBETA Ha BOIPOCH], yMEHUE JeaTh
BBIBOJIBI 0€3 CYIIECTBEHHBIX OIIHOOK;

- BIIaJICHUE HHCTPYMEHTapHeM y4eOHOM ANCIUILTIHEL, YMEHHE €T0 HCIONE30BaTh B PEHICHIH YIeOHBIX U MPO(eCCHOHAIBHBIX
3aj1ad;

- CIIOCOOHOCTH CaMOCTOSITENIBHO ITPUMEHSATH TUIIOBBIE PELICHNS B paMKaX M3y4aeMOH JUCIUILIMHGI;

- YCBOGHHME OCHOBHOM JINTEPATYPHI, PEKOMEHIOBAHHOM padodeii mporpaMMoii 10 TUCIIUIIINHE,

- YMECHUE OPHEHTHPOBATECA B 0a30BBIX TEOPHUSIX, KOHLEMIUAX U HAIIPABICHUAX MO TUCLIUILIHHE;

- paboTy Ha y4eOHBIX 3aHATHSX I10]] PYKOBOJICTBOM IPENoaBaTelis, ()parMeHTapHOE y4acTHE B IPYIIIOBBIX 0OCYKICHUSX,
JOCTaTOYHBIH YPOBEHB KYJIBTYPHI HCIIOIHEHHUS 3aJaHHUI.

HeynosnersopurenasHo

OO0yuaromuiics: IEMOHCTPHUPYET:

- (hparMeHTapHBIC 3HAHHUS B paMKaxX M3ydacMON TUCIUIUINHEL, 3HAHUS OTIEIBHBIX JINTEPATYPHBIX HCTOYHIKOB, PEKOMEH/IOBAaHHBIX
paboueit mporpaMmoii Mo yueOHO! JUCHUILIINHE;

- HEyMEHHE HCIONb30BaTh HAYYHYIO TEPMHUHOIOTHIO ydeOHOH AUCIUILINHBL, HATWYKE B OTBETE IPyObIX IOTMYECKUX OIIMOOK;

- TACCUBHOCTH Ha 3aHATUSIX WM OTKA3 OT OTBETA, HU3KUI yPOBEHB KYJIBETYPHI HCTIOTTHEHUS 33 aHIH.

5.4. Bonpocel IpOMEXYTOUHOM aTTecTaluu




1. ITonroroBUTENBHBIE OMEPALMH TIPH MPOU3BOJICTBE MOTYIPOBOJHUKOBBIX MUKPOCXEM, SMUTAKCHUS, TEPMUIECKOE OKUCIIEHUE,
JIETHPOBaHKE, MOHHAS MMIUTAHTAINs, TPAaBJICHHE, MacKH, rponecc ¢poroaurorpaduu, GoTorradbIoHs!.

2. TexHONIOTWYECKHUE ONIEpalii: TepMHUIECKOE (BaKyyMHOE) HaIbUICHNE, KaTOJHOE HABUICHNE, HOHHO-IUIA3MEHHOE HaIbIICHHUE,
aHOAUPOBAHHE, EKTPOXUMHUUECKOE OCAKICHUE, MEeTaITH3aLus, COOPOUHBIE OMEPAIHH.

3. TOHKOIJIEHOYHBIE ¥ TOJICTOINICHOYHBIC THOPUAHBIE HHTETPAIbHBIE cXeMbl. [10cIe10BaTeIBHOCTD TEXHOIOTHYECKHIX OTIepalii,
MOHTaXX HAaBECHBIX KOMIIOHEHTOB.

4. ITomynpoBOMHHUKH, TUNIEKTPUKH, METAIUIbL. 30HHAS TEOPHS HOIYyIPOBOIHUKOB. Y poBeHb Depmu. CoOCTBEHHAs U IPUMECHAS
MPOBOAUMOCTB MOTYIPOBOAHUKOB. p-n Mepexo. BonsTammnepHas xapakTepucTuka MoaynpoBOAHUKOBOro Anoja. ITpunmun paboTst
OWIIOIAPHOTO TPAH3UCTOPA.

5. Cuctema h-mapaMeTpoB I OITUCAHHS PA3IMYHBIX CXEM BKIIOUCHHUS OUIOSPHBIX TPAH3UCTOPOB. BXOIHBIC U BBIXOIHEIC
XapaKTePUCTUKU OUIIOISIPHOTO TPAH3HUCTOPA.

6. CxeMbl BKITIOUEHHS TPAH3UCTOPA ¢ 001Ieit 6a30H, ¢ 00IIMM SMUTTEPOM U 00IIMM KoiuiekTopoM. [lapamerps! GunosspHoro
Tpan3ucTopa. [IpuHIMT paboTs! 1 00JaCTh IPUMEHEHHUS SMATTEPHOTO TIOBTOPHTEIIS.

7. IIpUHIMIBI TOCTPOCHUS YCHIIUTENEH Ha OUIOIAPHBIX TPAaH3UCTOPAX. Pe3UCTOPHBIIN yCHIUTENBHBIN KacKas.

8. YerpoiicTBO M puHIUI paboThI HOJICBBIX TPAH3UCTOPOB Pa3IMYHBIX THHOB. M/III-TpaH3ucTOPhI ¢ MHAYIIMPOBAHHBIM KaHAJIOM.
9. YcTpo#cTBO M MPUHINT PadOTH! OUITONSPHBIX TPAH3UCTOPOB C H30JIMPOBAHHBIM 3aTBOPOM.

10.ITocTpoeHue 3HEProHe3aBUCUMOM NaMATH HAa OCHOBE MOJIEBBIX TPAH3UCTOPOB.

11.Cratudeckuii pexXxuM MPOCTEHIIEr0 OUIOIIPHOTO KITI0Ua, SKBUBAJICHTHAS CXeMa OUMOJISIPHOTO TPAH3UCTOPA, KPUTEPHA
HACBIILEHNS. YTIpoILeHHas Mozens Joepca-Momna.

12.ITepexoaHble MPOIECCH B ipocTeiiiieM yernutene. CTaTHIeCKUi pekKuM MPOCTEHIIIET0 OUITOISIPHOTO KITF0Ya, SKBUBAJICHTHAS
cXeMa OUTONIPHOTO TPAH3UCTOPA, KPUTEPUIl HACHIICHUSI.

13.MoznenupoBanue paboThl JEKTPOHHBIX YCTPOUCTB IPH MOMOIIH CIIEHUATN3HPOBAHHOTO IporpamMmHoro obecrneuenus. SPICE-
MOJIEJIH.

14.Knroun ¢ macCUBHBIM U aKTHBHBIM PaccachIBAaHUEM 3apsAmoB. Y cKopsromuii konaeHcarop. Kirtou ¢ 6apsepom IHloTTkn.
OCHOBHBIE pacyeTHbIE COOTHOIICHHUSI.

15.Harpy3ounas criocoOHOCTb Kittoua. [lepexomHble poneccsl B IPOCTeiiineM OUIIOISIPHOM KiTtoue. BimsHue eMKocTH HarpysKky.
16.ITapannensHoe coeauHeHue kiatodei. [locnenoBarenbHoe coeAMHEHNE KITFOUEH.

17.Iepexmtouatens Toka. Ctatinueckuii pexxuM. [locnenoBarensHOE COeTMHEHHE MEPEKITIOYaTENeH.

18.CocTaBHble TpaH3UCTOPHI. PacyeT TOKOB.

19.ITapameTpsl 1orudeckux 3neMeHToB. IIpocreiimuye Moaeny J0rMYecKUX IEMEHTOB Ha OCHOBE AMOI0B, PE3UCTOPOB U
TPaH3UCTOPOB.

20.5a30Bbli1 2IeMEHT TPaH3UCTOPHO-TPAH3UCTOPHOM Joruku. [IpeumyiiectBa u HenoctaTku MukpocxeM TTJL. Jloruueckue
3NIEMEHTHI C OTKPHITHIM KoJIeKTOpoM. [TokitoueHne Harpy3Ky K BBIXOJIaM JIOTHUECKUX eMeHToB. HeobxoanmocTs
HCTIONIE30BAHUS Z-COCTOSHHS JUIT 00BEANHEHNS BEIXOI0B JJOTHYECKHUX ICMEHTOB.

21.Knroun Ha MOJEBBIX TpaH3UCTOpax. [IpuHIMI paboTh, pacdyeT, UCTIOIB30BAHUE PA3TUIHBIX THIIOB MOJIEBBIX TPAH3UCTOPOB.

22 .bazoserit anemenT KMOII — noruku. [Ipeumymiectsa u Hegoctatku Mukpocxem KMOII.

23. Peanuzauus ananorosoro kiaoya Ha KMOII-Tpan3ucropax. CoBmectHoe ucnosnszoBanrne KMOII u TTJI anemenTos.
[IpeoOpazoBaTeny JIOTHYECKUX YPOBHEH.

24 Tpurrep LMuTra.

25.YcTpoiicTBO IMHMI BBOJA-BbIBOJIA OOIIEr0 Ha3HAUCHHS COBPEMEHHBIX MUKPOKOHTPOILIEPOB. IIprMeHeHNE BBIXOAA C OTKPBITHIM
KOJIJIEKTOPOM (OTKPBITHIM cTOKOM). MoHTaxkHOe 1. MonTaxkHoe MJIU. Mcronp30BaHre BHYTPEHHUX M BHEIIHUX MOITSITHBAIOIINX
PE3UCTOPOB 11 OOPHOBI ¢ HABOAKAMHU. 3HAUEHHE BXOAHOTO U BBIXOAHOTO COTIPOTUBIICHUH JIMHUH 00LIer0 Ha3HAUSHHS.
26.YcTpoiicTBO JIMHMI BBOJIAa-BbIBOJIA OOIIEro Ha3HAYECHHS, COBMEIICHHBIX C aHAJIOTOBBIMH BXOJAMH/BBIX0JJaMH COBPEMEHHBIX
MHKPOKOHTpOJLTepoB. OCOOCHHOCTH KOHCTPYHPOBAHUS MIEUYATHBIX IUIAT, COEPIKAIINX IIM(POBBIC U aHAJIOTOBBIC AIEMEHTEL.
27.Y1papieHue Harpy3Koi py MOMOIIH JIOTHYECKUX MUKPOCXeM. THUIIOBBIE CXEMBI YIIPABICHUS IEKTPOIBUTATEIIIMU
MOCTOSIHHOTO TOKa: ApaiBep YHUIIONISPHOrO IaroBoro asurarens, H-moct. Oco6eHHOCTH OCTPOEHHS CXeM CONPSHKEHUS BBIXOJ0B
JOTMYECKUX MHUKPOCXEM C MOILIHBIMHU KIIFOUYaMH Ha OUITOJISAPHBIX U ITOJIEBBIX TPAH3UCTOPAX.

28.YCcTpoiicTBO, OCHOBHBIE pacdeTHBIE COOTHOIICHHS B 00JIaCTh MpUMeHeHNs TuddepeHnnansHoro yCmmTens Ha OUIOIIPHBIX
TPaH3UCTOPAX.

29.0Onepanuonnsiii yernntenb (OY). Cxema u aHanu3 paboTsl. MneanbHbli onepannoHHbli yeruTenb. OTpuiiarenbHas oopaTHas
cBs3b. HemaBepTupytomee, nHBepTHpYIOlIee, Aud pepeHInaipHoe BKIfoueHne. [IoBTopuTe s Ha ONepalliOHHOM YCHIIATEE.
30.Cxema BximoueHus OY ¢ 0JHONONAPHBIM IUTAHUEM U BXOAHBIM CUTHAJIOM, II0JABAEMBIM OTHOCUTEIBHO 3eMIH. CXEeMBI
JuddepeHnInanTbHOro YCHINTENS C OJHUM HaNpsHKeHUEM MUTaHUA U CMEIIeHHEM, 0JaBaéMbIM Ha HEHHBEPTUPYIOIIUIT U
uHBepTHpytomuii Bxox OY.

31.0nepannoHHbIE YCHIATEIH CO BXOJaMH THIa rail-to-rail. Beibop cxems! BxurtoueHns OY B 3aBHCHMOCTH OT TpeOyeMoit
nepenaTouHoil xapakrepucTuki. OcoOOeHHOCTH HCIONB30BaHNS PeoOpa3oBaTeNiell CHIHAIOB Ha ONEPAI[OHHBIX YCUIUTENSX,
HO/IKJTIOYAeMBIX KO BXOZIaM aHAJIOTO-LIM(POBOTO IIPeodpa3zoBaTesisi MUKPOKOHTPOJLICPOB.

32.U3mepurensHblii yennutens. [Tapamerpsl. Mizmenenne xoaddurmenta ycrienns. [IoBemienne TMHEHHOCTH H3MEPUTEIEHOTO
YCUIIUTEIS B ero KoddduirnenTa ocnabiaenus cuapasHoro curaana (KOCC). Cxema, mpuHIUIT pabOTHL, IPEUMYIIECTBA U
HeJoCTaTKU. [IpoMBIIITIeHHbIE OJHOKPUCTANBHbBIE H3MEPUTEIbHBIC YCHIHTEIH.

33.Pa3Bs3bIBAIONINI YCHINTENb C TMHEAPHU3YIOIIeH 00paTHOHN cBs3bt0. CXeMa, IPHHIMI paboThl, IPEUMYIIECTBA U HEJOCTATKH.
34.Mcrionp30BaHNe aHATIOTOBBIX KOMIIAPATOPOB, BXOIAIINX B COCTAB MUKPOKOHTPOJUICPOB, JUIST M3MEPEHHS JIIHTSIIBHOCTH
UMITYJIECOB ITPOM3BOJIBHON (hOPMBIL.

35.0rpannuuTtenu HanpsbkeHus. [Ipocreifiye cxeMsl orpaHuuuTesIel Ha TM0AaX U MPUHLIUI JeHCTBHUS.

36.MHBepTUPYIOLUI yCHIINTENb-0rpaHuunTeNb HA OV

37.0rparuuutens Ha OY ¢ THOAHBIM MOCTOM H CTaOMIUTPOHOM.

38.JlnoaHbBIi MOCTOBOM OrpaHMYHUTENb. XapaKTepUCTHKA U MPUHLUN paboThl. YIydllleHne XapaKTePUCTHKH JUOAHOTO MOCTOBOTO




OTpaHUIHUTEIS.
39.0rpannuurens Ha OV, ynpaBiisieMblil HalpsHDKeHUEM. XapaKTepUCTHKA U PUHIIUIT PabOThI.

40.YHuBepcaabHbIN IBYyXCTOPOHHUI OIpaHUIUTENb.

41 ITuxoBbie neTeKTOpsl. [TMKOBBIE JeTEKTOPHI cO cOpocoM. CxeMa M IPHHITHII ACHCTBUSL.

42.JIByXKacKaJHbI TMKOBBIH AeTeKTOp. HBEPTUPYIOMINN TUKOBBINA AETEKTOP.

43.IIpuMeHeHNe TPaH3UCTOpa AJIsl yBEIUUEHHsI CKOPOCTH HapacTaHUs TUKOBOTO JAE€TEKTOPA.

44 Vlcnons30BaHKE TTOJIOKHUTEIBHON M OTPUIATETIBHOH 00paTHOM cBs3u. [locTpoeHHe TpUTTEpOB Ha TpaH3HcTOpax. RS-tpurrep.
PenakcannoHHbIe TeHEPATOPHIL.

45.CUMMETpHUYHBIN 1 HECUMMETPUYHBIH MyIbTUBUOPATOPHI HA TpaH3ucTopax. IIpuHIun aefcTBusL.

46.RC — reneparop Ha snementax HE, MI-HE.

47 IlomyueHne UMITYIECOB 3alaHHON JmnTensHOCTH. OnHOBHOpaTop Ha nemenTax M-HE.

48.BTopruHbIe HICTOYHUKH MUTAaHUS. Beipsmurenn (0JHONOIYIIEPUOAHBIN, IBYXIIOIYIEPUOHBIHN, TpeXPa3HbIii).
49.PaboTa BEINIPAMUTEINS HA EMKOCTHYIO HarpysKky. Pacuer 1ByXMmomqynepHOAHOTO BBIIPSIMUTES.

50.Pacyer criaxxuBaromero GpuisTpa.

51.JIuneltHble cTaOUIM3aTOPEI HaNpsLKEeHUS. [lapaMeTpudeckuil 1 KOMIIEHCAI[HOHHBIN CTaOMIN3aTOPE! HanpsbkeHus. Pacuer
KOMIIEHCAIIMOHHOTO CTa0MIIN3aTOpa HANIPSHKEHMS MTOCIIeIOBATEIBHOTO THIIA.

52 .MIMITyTbCHBIE HCTOYHUKH MUTaHUS. VIMITYTECHBIN PETYIATOpP M UMITYJIECHBIN Tpeo0pa3oBaTellb.

53.IoBBImaromye 1 MOHIDKAIOIINE PETryIATOPEI U IPeoOpa3oBaTeIH.

54.TIpsIMOXO/I0BBIE PETYISATOPHI U MPEOOPA30BATEINH.

55.00paTHOXO0BBIE PETYIATOPBI  IPEOOPa30BATEIIH.

56.21eKTpOMarHUTHBIC TIOMEXH U PaJHOIIOMEXH, CO3/1aBacMbIe HMITYJIbCHBIM HCTOYHNKOM IHTaHUS. BxomHOI drtsTp
UMITYJIbCHOTO HCTOYHUKA TUTAHHUS.

5.5. MCTOJII/I‘ICCKI/IG MaTepHraJibl, ONIPECACIAIOIINEC IPOLUCAYPhI OLICHUBAHU 3HaHPII>1, yMeHPIfI, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIBHOCTH

IIpomexyTodHas aTTecTalys 00yJaroUuXcs BeIeTCs HEMPEPHIBHO U BKIIIOYAET B ce0s1 TEKYIIYIO aTTeCTallHI0 (KOHTPOIb TeKyIIeh
paboThI B ceMecTpe, BKIIIOYask OLEHUBAHUE IIPOMEXKYTOUHBIX PE3YJIBTATOB 00YUEHHUS MO TUCLMILIMHE) U CEMECTPOBYIO ATTECTaLIUIO
(3auer) — oneHNBaHNE OKOHYATEIBHBIX PE3YIBETaTOB 00YIEHHS 10 TUCIIUIIINHE.

ITo naHHOW MUCHMILIMHE, 3aBEpIIAIOLICHCS 3a4eTOM, 110 003aTeNbHBIM (JOpMaM TEKYILIEro KOHTPOJIS CTYJCHTY IPEA0CTABIACTCS
BO3MOKHOCTB HaOpaTh B cymMe He MeHee 60 0amtoB. OlieHnBaHNE OKOHYATEIBHBIX Pe3YIBTaTOB 00YIeHHS 110 JUCIUIUINHE BEIeTCS
no 100-6anmpHOMM mIKane, oreHKa GOpMHUPYETCsl aBTOMATHYECKH KaK CyMMa KOJITHYIeCTBa 0anioB, HAaOpaHHBIX 00ydaromuMes 3a
BBINOJIHEHHE 33JaHUi 003aTeNnbHbIX (POPM TEKYLIETO KOHTPOJIS U KOJIMUYECTBa 0aioB, HAaOpaHHBIX HAa CEMECTPOBO aTTecTalluu
(3auere).

Cucrema OIeHHBaHHS

Texymuit KOHTPOJIB IPEACTABISIET COO0H MPOBEPKY YCBOCHHS YUeOHOTO MaTepHalla TEOPETHYECKOTO M MPAKTHIECKOTO XapakTepa,
PETYISAPHO OCYIIECTBIIIEMYIO Ha IPOTSDKEHNH ceMecTpa. K 0oCHOBHBIM (popMaM TeKyIIero KOHTPOJIS MOXKHO OTHECTH YCTHBIN
OTIpoC, MMChMEHHBIE 3aJIaHus, JJAO0OpaTOPHbIE PabOThl, KOHTPOJIBHYIO PadoTy.

KontponsHas pabora
KoHnTposnbHast paboTa npejcTasiseT co0oi 3aKOHUSHHYIO paboTy, 3aKIII0HAIOIIYIOCS B paciyeTe U MOJIEIMPOBAHHUH JOTHYECKOTO
JMeMEHTa TPAH3UCTOPHO-TPAH3UCTOPHON JTOTHKH. [10ITHOCTBIO BBIMONHEHHAS KOHTPOJIbHAS paboTa oLeHHBaeTcs B 28 Gaios.

JlabopaTopHast paboTa

JlaGoparopHas pabota siBisgercss popMoil KOHTPOJISI U CPEACTBOM MPUMEHEHUS U PeaNn3aluy MOJYyYeHHBIX 00yJatonIMMUCS
3HaHUH, yMEHUH M HaBBIKOB B XO/IC BBINOJIHCHNUS yIeOHO-NIPAKTHUECKON 3a1a4H, CBI3aHHOH C IOTy4E€HHEM 3HAYNMOTO PE3yiIbTaTa ¢
TIOMOIIIBIO PEANBHBIX CPEICTB JIESATEIFHOCTH. PEKOMEHAYIOTCS AT TPOBEICHNUS B paMKax TeM (pa3/iesioB), HanOoree 3HaYNMBIX B
(hopMupoBaHUM KOMIETEHIHUIL. 3a KaX10€ TIOJTHOCTHIO BEIMOIHEHHOE 1ab0paTopHOE 3aaHue HauncseTcs 8 6amios. B pamxax
JIAHHOW JUCIMILTUHBI TUTAHUpYeTCst 4 1abopaTopHble paboThl. Tembl 1a00paTopHBIX paboT ykazaHsl B pazaene “4. CTpykrypa u
cofiepKaHNe TUCIUIUTAHBI (MOIYJIS, TIPAKTHUKH)”.

VYcerHblil onpoc, cobecenoBanne

YCTHBIN onpoc, cobeceIoBaHue SIBISIOTCS (HOPMON OIEHKH 3HAHUI U TPEANOJIAraloT CIICIHAIbHYI0 OeceTy MpenoiaBaTes ¢
00yJaronIiMcst Ha TEMBI, CBS3aHHBIC C U3ydaeMon UCIUTLUTHHOMN. [Iporierypbl HanpaBJieHbI Ha BEISICHEHUE 00beMa 3HAHUH
o0ydaromierocs o OnpeaeNeHHOMY pa3eiy, TeMe, MpodieMe U T.I. Y CTHBIM OTBET WiIH co0eceTOBaHNE MOXKET MMPAKTHKOBATHCS
MpernojaBaTesieM /il yTOUHSHHs 3HAHUIA Ha TIPAKTUYECKUX U J1a00paTOPHBIX 3aHATHSIX.

YcTHBIH onpoc BKIFOYaeT 1 Bompoc u3 rpynms! BopocoB 5.1 KoHTpomsHEIE BOIPOCH! | 3aaHus”, cOOeceI0BaHHE MOXKET
BKJII04aTh Oojiee 1-ro Bompoca Toro ke cnucka. OteeT onenuBaercs ot 0 10 3 6ansioB cieayromum oopa3om:

3 Gauta - MOJTHBIH, JJOTHYECKH OE3yTPEUHBINA OTBET;

2 Gaa - OTBET B IIETIOM IOJHBIN, HO MOTYT HMETh MECTO HECYIIECTBCHHBIE TPOOEIIBI B 3HAHHAX; JJOTHKA OTBETA IPaBHUIIbHAS, HO
HEKOTOpPBIE MOMEHTHI B CBOUX PACCYXKIEHHSIX CTYACHT 000CHOBATh 3aTPyIHSACTCS;

1 Gasu - OTBET YaCTHUYHBIHN, CONEPHKUT 3HAUNTENbHbIE N3bsIHbBI; HAPYILECHUH JIOTUKU OTBETa HET, HO UMEETCS PsIJl IOTHUECKUX
MIEPEXO0I0B B PACCYXKICHUAX, KOTOPBIE CTYACHT 00OOCHOBATH 3aTPYIHICTCS.

ITpomexyrouHas arTecrauus. 3ader.




IIpomesxyroyHas aTTecTalus OCYIIECTBIIIETCS B KOHLIE CEMECTpa U 3aBepluacT U3y4eHUe JUCHUILINHBL. [Ipomesxyrounas
aTTECTAIMs IOMOTaeT OLIEHUTH OoJiee KPYITHBIC COBOKYITHOCTH 3HAHUH, YMEHUH M HaBBIKOB, B HEKOTOPBIX CIIy4asx — Jaxe
(hopMupoBaHUE OIIpeAeIeHHBIX KOMIIETeHINH. B paMkax maHHOTO mpeaMeTa K popMe ITPOMEKyTOYHOTO KOHTPOIIST OTHOCHTCS 3a9eT.

3a4er 1Mo AUCIMIUIMHE UMEET 1IeJIb OLCHUTh C(HOPMUPOBAHHOCTH KOMITCTCHIINH, TCOPETUIECKYIO ITOJrOTOBKY CTYACHTA, €ro
CIOCOOHOCTP K TBOPUSCKOMY MBIILICHHIO, TPHOOPETEHHBIC UM HaBBIKH CAMOCTOSATEIBHOM PadOThI, yMECHUE CHHTE3HPOBATh
MOJTy9IeHHBIC 3HAHUS W IPIMEHSTH UX IIPH PEIICHUN NTPAKTHUSCKHUX 3a7ad. 3a4eT MPOBOIUTCS B YCTHOH (opMe THOO0 B BHIE TECTOB
Ha KOMITbIOTepe. B xofie 3aueTa cTyIeHT MUIIeT OTBET Ha 3aJaHHbIe IIPeNoAaBaTerIeM BOIPockl. Bo BpeMs 3auera CTYIEHT IOKEH
OTBETHUTH Ha iBa Bompoca. Borpock! 6epytest u3 cnucka "5.4. Bompockl MpoMeKyTOYHOM aTTecTaliu", OlleHHBaeMbIX 110 20
6amoB. [Ipn npoBeieHNN TeCTOB HaeTcs TecT Ha 20 BOIIPOCOB 10 TEMAaTHKE YCTHOTO 3a4eTa, KayKIbIH OTBET OIICHUBACTCS B 2
6amma. JlomonHUTETbHBIE OAITBI, TOMUMO 0aJUIOB, IIOMYYCHHBIX 32 KOHTPOIBHYIO paboTy U OTYET 1a00PaTOPHBIX, MOTYT OBITh
3apaboTaHbI 32 IPABHIbHBIC OTBETHI B XOJIC OIIPOCOB M COOECEI0BAHHI.

Ecmu cymmapHoe unciio 6aiioB HaOpaHHBIX B CEMECTpE TI0 pe3yiIbTaTaM MOIYJEH 1 TIOy4eHHBIX Ha 3a4eTe
-0T 61 10 75, TO CTAaBUTCS UTOTOBAsI OIlEHKA "3auTeHo",

- 0T 76 10 89, TO cTaBUTCS UTOTOBAast OICHKA "3auTeHO",

- ot 90 mo 100, To cTaBUTCS UTOTOBAs OICHKA "'3a4TeHO".

6. YA EBHO-METOJUYECKOE U UHO®POPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJIA,
INPAKTHUKHN)

6.1. Pexomenayemasi iutepaTypa

6.2. Ilepeuennb pecypcoB HuHGOPMALMOHHO-TEIeKOMMYHUKALUMOHHOI ceTu "MHTepHeT"

31 |Edumos, U. E. OcHoBBI MukposnexTporuku : yueonuk / W. E. E¢pumos, U. 5. Kozsips. — 3-e u3n. — Cankr-IletepOypr :
Jlanp, 2022. — 384 c. — ISBN 978-5-8114-0866-5. — TekcT : 2eKTpoHHbI#H // JIaHb : 27eKTPOHHO-ONOIHOTETHAS
cucrema. — URL: https://e.lanbook.com/book/210218 (nata obpamienus: 26.06.2022). — PeskuM moctymna: Uit aBTOPH3.
T10JIb30BaTEINEH.

32 | ds16xo, M. A. IlupoBast MEKpPOIIEKTPOHHKA : yaeOHOE ocodue / M. A. [Is10xo0, A. B. Ynosuuenko, A. I'. Bonkos. —
Hosocuobupck : HI'TVY, 2019. — 200 ¢. — ISBN 978-5-7782-3834-3. — TeKCT : 2eKTpOHHBIH // JIaHb : 271eKTpOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/152139 (nara obpamenws: 26.06.2022). — Pexxum nocryma:
Ul aBTOPU3. I0Ib30BATEICH.

33 | Oropoxuuxos, . H. Muxpoanektponuka. JJabopaTopHEIit IpakTHKYM : yaeOHO-MeTonuueckoe mocobue / 1. H.
OroponuukoB. — Tomck : TITY, 2020. — 101 c. — ISBN 978-5-4387-0929-9. — Texkcr : anekTpoHHbIH // JIaHb :
NEKTPOHHO-0nbIMoTeuHast cucrema. — URL: https://e.lanbook.com/book/246200 (nata oopamienus: 26.06.2022). —
PexxuM ocTyma: uist aBTOpH3. MOJIb30BaTEleH.

34 | Illapamnos, A. B. Mukpoanektporuka : yaebHoe mocobue / A. B. IllapamoB. — Mocksa : TYCVYP, 2007. — 138 ¢. —
Texcr : anexTpoHHsIH // JIaHb : aneKkTpoHHO-01OHnoTeuHas cuctema. — URL: https://e.lanbook.com/book/5449 (nara
obpamienus: 26.06.2022). — Pexxum noctyna: uis aBTOPH3. TOIb30BaTEICH.

35 | Bacubes, B. H0. CoBpeMeHHOE TPOU3BOACTBO N3N MUKPOAIIEKTPOHUKH : yueOHoe ocobue / B. FO. Bacunbes. —
Hosocubnpcek : HITY, 2019. — 88 c. — ISBN 978-5-7782-3907-4. — TexcT : 3neKTpoHHBIH // JIaHb : 3IEKTPOHHO-
6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/152235 (mata obpamenus: 26.06.2022). — Pexum pocryma:
JUISL aBTOPH3. TTOJIb30BATEIICH.

26 | Myxanus, JI. I. CxeMoTeXHUKa H3MEPUTEIBHBIX YCTPOUCTB : yueOHoe nocodue / JI. I. MyxanuH. — 4-¢ usf., crep. —
Cankrt-IlerepOypr : Jlanp, 2022. — 284 ¢. — ISBN 978-5-8114-0843-6. — TekcT : 31eKTpoHHBII // JIaHb : 3IEKTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/205958 (nara obpamenust: 26.06.2022). — Pexxum noctyma:
JUIS aBTOPU3. TIOJIb30BaTEIIEH.

6.3 Ilepeuens MPOrpaMMHOIO odecedeHust

6.3.1.1 | OpenOffice, LibreOffice — opucHble makeTs!

6.3.1.2 | OC Linux Ubuntu/Mint — onepariioHHbIe CUCTEMBI

6.3.1.3 | Oracle Virtual Box — rumepBu30p BUPTyaIbHBIX MaIIH

6.3.1.4 | Samba — KIHEHT-cepBepHOE MPIIIOKEHUE TOCTYIA K CETEBBIM AUCKaM U ITPUHTEpaM

6.4 Ilepeuenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM U JJIEKTPOHHBIX OubanoTedHbIx cuctem (AbC)

6.3.2.1 | https://www.linux.org.ru/

6.3.2.2 | https://linux.org/

6.3.2.3 | https://ubuntu.com/

6.3.2.4 | bubnmorexa (HTB), http:/library.vstu.ru/sci-nci

6.3.2.5 | DnekTpoHHass MHPOPMATMOHHO-00pa3oBaTeIbHAS cpella YHUBEpCUTeTa, http://eos2.vstu.ru

6.3.2.6 | OBC "Jlanp", https://e.lanbook.com/

6.3.2.7 | 3BC "Book.ru", https://www.book.ru/

6.3.2.8 | Onekrponnas 6ubnuoreka "Grebennikon", https://grebennikon.ru/




6.3.2.9 | bubnuorpaduyeckas u pedeparuBHas 6a3a JAHHBIX cTaTell, OMyOIMKOBAHHBIX B HAYYHBIX M3JaHUAX “Scopus”,
https://www.scopus.com/

6.3.2.1 | Poccuiickast Hay4qHas 2JeKTpoHHas Oubanoreka, uaTterpuposanHas ¢ PUHIL “eLIBRARY.ru”, https://www.elibrary.ru/

6.3.2.1 | IlouckoBas uHTEpHET-1IIaTHopMa, 00BeTUHSIOMAs pedepaTuBHbIE 0a3bl TaHHBIX MYOIMKALUK B HAYYHBIX JKypHAIax U
1 | matentoB “Web of Science”,https://webofknowledge.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITJINHBI (MO YJIA,
IMPAKTUKH) /OBOPYIOBAHUE

7.1 | JJabopaTopusi ceteBbIx TexHosoruil / Mynsrumenunitaslii kinace 1) [I3BM Intel DualCore 21T/ 2I'6 RAM /LCD 19" - 8
mrt.; 2) 9kpan EliteScreens; 3) mpoekTop Acer 1200;

7.2 | Yuebnas naboparopus 1) Hoyr6yku HP Elitebook 8460p — 4 mir., 2) Hoyroyku HP EliteBook 8570p - 4 mt. 3) HoyrOyk
Lenovo ThinkPad T420 — 4 mr. 4) sxpan EliteScreens; 5) mpoekrop Acer 1203; 6) moctyn B IHTEepHET U K
HAyKOMETPUYECKUM 0a3aM JaHHBIX

7.3 | Aymutopust 1Sl CaMOCTOSTENLHOM paboThl oOydaromuxcs./YyeOHas MeOelb, KOMITBIOTEPHASI TEXHUKA C BO3MOYKHOCTHIO
MOKIIoUeHMs K ceTr "MHTepHeT" n o0ecriedyeHneM OCTyMa B MIIEKTPOHHYIO HH(POPMAIIIOHHO-00Pa30BaTENBHYIO CPELY
yYHHBEpCUTETa (YUTANBHBIH 3a]1 HH(POPMAIIMOHHO-OHOIMOTEYHOTO LICHTPA)

8. METOANYECKHUE YKA3AHUSA IS OBYYAIOIIIUXCSA IO OCBOEHUIO TUCIUITJIMHBI (MO YJIA,
ITPAKTHKH)

Opranmsanus 00pa3oBaTeIBHOTO MTPOIIECCa 0 TaHHON TUCIUILIHHE PEerIaMeHTHPYeTCsl yaeOHBIM TUTAaHOM U pacliCaHieM
y4eOHbIx 3anaThil. [Ipu GopmupoBanny cBOECH MHINBHAYATEHOI 00pa30BaTEIBHON TPACKTOPUH 00YJAIONIIICS HMEET IIPaBO Ha
nepe3avyer AUCHUILIMHEI (TIepeaTTecTalliy ee YacTH), eClId OHa Obljla OCBOEHA B MPOLIecce MPEIIIECTBYIOIETO 00ydeHNsI.
INepe3auér (nepeaTTecTalMy €e YacTH)OCBOOOXKIaeT 00YHaloIerocst OT He0OXOJUMOCTH MOBTOPHOTO OCBOCHHMS TUCLIUILTHHBI
(TTIOJTHOCTBIO WM YaCTUYHO).

Y4eOHBIi ponecc MpH MPenogaBaHUU Kypca OCHOBBIBAETCS Ha UCIIOIB30BaHUH TPAAUIIMOHHBIX, THHOBALIMOHHBIX U
UH()OPMALMOHHBIX 00Pa30BaTENBHBIX TEXHONOTHH. TpaAuIIMOHHBIE 00Pa30BaTENbHbIEC TEXHOIOTUY IPEICTABIEHBI JEKIUAMH U
NPaKTHICCKUMH 3aHATHSIMHU. VIHHOBAITMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH HCIIOIB3YIOTCS B BHJIE IIMPOKOTO TPUMEHEHHS
AKTUBHBIX U HHTEPAKTHBHEIX (JOPM IpOBEAEHHS 3aHATHH. IH(OpMaImoHHBIe 00pa30BaTEeIbHBIC TEXHOIOTHH PEATU3YIOTCS ITyTeM
AKTUBHU3AIMK CAMOCTOSTEIBHON PabOTHI CTYIEHTOB B AJIEKTPOHHON HH(POPMALMOHHON 00pa30BaTeIbHON cpeie.

JIeKIMOHHBIN Kype NPEAIonaracT CHCTEMaTH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPOCOB ydeOHOro ruana. Ha repBoit nexiuun
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEH/TyeMO JINTepaType U 3IEKTPOHHBIX UCTOYHUKAX HH(OPMAIUH 10 JUCIUILUINHE, C
yKa3aHueM, Kakoi yueOHUK (yueOHoe TTocoOue) sBIseTCsl 6a30BbIM.

ITpakTUdeckue 3aHATUS MPEACTABISIOT COOOM AeTaMM3aIHIO JIEKIIHOHHOTO TEOPETUUECKOT0 MaTepuana, IpOBOJASATCS B LEMIX
3aKpeIUIeHHs Kypca U OXBaTHIBAIOT OCHOBHBIC Pa3/IeNbl IUCIIATUINHEL.

OcHOBHOM (OpMOIif TPOBEICHNS IPAKTUUCCKUX 3aHATUI ABIAETCS PEIICHNE KOHKPETHBIX 3314, aHAIOTHYHbBIE KOTOPBIM, OymyT
BBINOJIHATH CTYACHTHI Ha TaOOpaTOPHBIX paboTax.

JlabopaTopHble pabOTHI IPEANIOIAralOT BBIIOIHEHUE U OTYET 3aJaHU [0 TeMaM, pACCMOTPEHHBIM Ha JIEKIIMOHHBIX U
3aKpeIUICHHBIX Ha MIPAKTHUSCKHUX 3aHATHAX. Kax oMy 1a00paTOpHOMY 3aHATHIO TIPEIICCTBYET CAMOCTOSTENIBHAS IIOATOTOBKA
CTYJCHTA,

BKJIIOUAOLIas:

03HaKOMJICHHE C COJICpKaHNEeM JIab0paTOPHOIT padOTHI IT0 METOIMYECKAM YKa3aHHSM;

IpopabOTKy TEOPETHIECKOH JaCcTH I10 JIEKIIMOHHOMY MaTepHaly ¥ yIeOHNKaM, peKOMEHJOBAaHHBIM B METOIMUECKHAX yKa3aHUSX;

CamocTosiTenbHast paboTa CTYJICHTOB BKIIIOYAET M3y4CHNE 3aKOHCIEKTHPOBAHHOTO HA JEKIIMOHHBIX 3aHATHAX MaTepuaa,
JIOTIOJTHEHHE €T0 C YUeTOM PEKOMEH/IOBAaHHOW 110 TAaHHOH TeMe JINTEePaTyphl, CAMOCTOSTEIBHYIO TTOJITOTOBKY K JIAOOPATOPHBIM
paboTaM, caMOCTOSTENIBHOE BBITIOJIHEHUE U 0(OPMIICHHE 3aJaHNIl KOHTPOJIBHON pabOThI, aHAJIOTHYHBIX BEIIOTHEHHBIM Ha
3aHATHUSAX.

B Teuennn cemecTpa AT CTYCHTOB IIPOBOJSTCS TPYIIIOBBIEC TEKYIIHE KOHCYIBTAINH 110 YICOHOH ANCIHUILINHE, a TaKXKe
KOHCYJIBTAIIMS IIepe]] 3a4eTOM.

Metonuueckie peKOMEH AU 110 00y4IEHHUIO JIHI] ¢ OTPaHUUCHHBIMU BO3MOXHOCTSIMH 3/10POBbSI U HHBAINJIOB
[Mpodeccopcko-niearorndeckuii COCTaB 3HAKOMUTCS C TICHXOJIOT0-(PU3HOIOTUIECKUMHU OCOOCHHOCTSIMHU 00YUarOIIUXCSl HHBAJIH OB
U JIUI{ C OTPaHUYIEHHBIMU BO3MOXKHOCTSIMH 310poBbst (OB3), MHANBUIyaTBHBIME HpOrpaMMaMy peaOHINTAIMY HHBATUIOB (TIpH
Hainuun). [Ipy HeOOXOIMMOCTH OCYIIECTBIISIETCS OMOIHUTEIBHAS MTOIEPKKa IIPETIOAaBaHus THIOTOPAMH, ICHXOJI0TaMH,
COITMATBHBIMA paOOTHHKAMH, TPOIICAITHMH ITOJrOTOBKY aCCHCTEHTaMH.

B cootBeTcTBHM ¢ MeTOAMYECKUME pekoMeHanussmMu MuHoOpaayku PO (yrB. 8 anperns 2014 r. N AK-44/058H), B Kypce
HPEJII0JIaraeTcsi UCIOIB30BaTh COLMAIBHO-aKTUBHBIE U peDIEKCHBHBIE METO/IbI O0YUCHUsI, TEXHOJIOTUH COLIMOKYJIBTYPHOM
peabuIMTaliHy C IETbI0 OKA3aHUs IIOMOIIN B YCTAHOBJICHHWH MOJHOLIEHHBIX MEXINYHOCTHBIX OTHOILIECHHUH C IPyIUMH CTYJCHTaMH,
CO37JaHUH KOM(OPTHOTO IICHXOJIOTHIECKOTO KIIMMaTa B CTyIeHYecKoH rpymme. [Tonbop 1 pa3paboTka yueOHBIX MaTepraioB
MPOU3BOIATCSA C yIE€TOM IIPEAOCTaBICHUS MaTepHaa B pa3IHYHbIX (popMax: aynuaabHON, BU3yalIbHOH, C HCIOIB30BAaHUEM
CIICIMATIBHBIX TEXHUYECKUX CPEACTB U MHYOPMALMOHHBIX CUCTEM.

OcBoeHne quciUIUIMHEI Tunamu ¢ OB3 ocymecTBiseTes ¢ MCIOIB30BaHIEM CPEICTB 00yIEHHs O0IIEeTo M CHEIHAaIBHOTO
Ha3HaYeHHA (TIEPCOHATBHOTO W KOJUICKTHBHOTO UCIIONIB30BaHMUs ). MaTepHalbHO-TEXHHIECKOE 00eCTIedeHNe IPeIyCMaTPHBACT
npucnocoOneHue ayauTopuii kK Hyxaam juu ¢ OB3 (mpu Heo6X0JUMOCTH).

®dopma npoBeieHNs ATTECTALMHN [UIS CTYAECHTOB-MHBAINI0B YCTAHABIMBACTCS C YUSETOM MHIIMBUIYaIbHBIX CHUXO(DU3HIECKHUX




ocobenHoctelt. st ctyaentoB ¢ OB3 nmpegycMaTpuBaeTcs focTynHast (opMa IpeJoCTaBIeHHs 3alaHUil OIIEHOYHBIX CPE/CTB.
CryneHTam ¢ MHBIMTHOCTBIO YBEITMYMBACTCS BPEMS Ha MOATOTOBKY OTBETOB HAa KOHTPOJIBHbIE BOIPOCHL. [lJIsl TAKUX CTYJCHTOB
IpeTycMaTpUBaeTCs JOCTYIMHAs (opMa IpeoCTaBICHUS OTBETOB Ha 3aJaHUS.

IIpu HEOOXOAMMOCTH AT 00YYAIOIINXCSI ¢ MHBAJMIHOCTHIO MPOLIEAypa OIICHUBAHUS PE3yIbTaTOB OOYUCHHUSI MOXKET IPOBOIUTECS B
HECKOJIBKO JTaroB.

B pamkax Kypca miaHApYeTCs IPOBEICHHE CIEAYIONINX 1a00paTOpHBIX padoT:

1) NccnenoBanue 6a30BOro 3I€MEHTA. TPAH3UCTOPHO-TPAH3UCTOPHOH JTIOTUKH.

2) TunoBble cXeMBbl BKIIFOUCHHS OIIEPAllMOHHBIX yemuurenel. MccnenoBanue cymmaropa, tuddepennnaropa, yMHOKHTENS Ha
OIEPAIIMOHHOM YCHITUTENE.

3) UccnenoBaHue THIOBBIX CXEM BKIIOUCHUS OIEPA[OHHBIX YCHIUTENICH P yHUIIOISIPHOM MTHTAaHHU.

4) UccnenoBaHne KOMIIEHCALIMOHHOTO CTA0MIN3aTOPa HANPSKEHUSL.




