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Pazpabotuuk nmporpamMmel,
CTaplLIMy IPENOIaBaTellb

YenssOMHCK

/1. B. Tonnonbckuit
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1. llesu u 3212494 AU CIUILIHHBI

[{enbro ABIAETCSA: N3yYEHUE TEOPETUYECKUX OCHOB NIEKTPOTEXHUKHU U IIEKTPOHUKH,
YCTPOMCTBA U IPUHIUIIOB I€MCTBUSI OCHOBHBIX 3JIEKTPOHHBIX TPUOOPOB, a TAKXKE
CXEMOTEXHUYECKHUX PELICHU, HCTIONb3YyEMbIX MPU MOCTPOEHUH 3JIEMEHTHOM 0a3p DBM.
3ajayu: HAy4YUTHCS YUTATh U COCTABIIATH IPUHUMITHAIBHBIE CXEMBI JIEKTPOHHBIX
YCTPOMCTB, aHAJTU3UPOBATh PEKUMBI UX PAOOTHI.

Kparkoe conepxanmne TUCHMILTHHBI

CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUH BEILIECTBA, CTPYKTYpa AMEKTPOHHBIX 000JI0UEK
aToMa, OCHOBBI 30HHOW T€OPUU TBEPAOTO TeJia, CBOMCTBA MOJYIPOBOTHUKOB.
Hcnons3oBaHue 351eKTPOHHO-IBIPOYHBIX Mepex0oA0B. [1omynmpoBOIHUKOBBIE TUOIBI,

TPaH3UCTOPbI, TAPUCTOPHI, PEKUMBI padOTHI,
oOpaTHbIX cBsizell. JIuHeliHbIe UHTETpaIbHbIC

UCIIOJIb30BAHHUE B CXEMOTEXHUKE. Bubl
CXeMbI (ONepaIlMOHHbIE YCUIIUTEIH).

[Tepexmtouarenbubie Jornueckue 3aeMentsl (TTJI, KMOII, OCJI). Ontudyeckue

AIIEKTPOHHBIE MPUOOPHI.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA

JTUCHHUILIHHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

OIIK-1 CnocobeH NpUMEHSTh €CTECTBEHHOHAYYHbIE
U OOIEMH)KEHEPHBIE 3HAHHS, METO/IbI
MaTeMaTU4EeCKOTr0 aHaJln3a U MOJEIUPOBAHHUS,
TEOPETUYECKOT0 U SKCIIEPUMEHTAIILHOTO
UCCIIEIOBaHMS B IPO(PECCHOHAIBHON AEATEIbHOCTH

3HaeT: MPUHIHIBI QYHKIIMOHUPOBAHUS
MCIIOJIb3YEMBIX allllapaTHBIX CPEJICTB.

YMeeT: aHaIM3UpOBaTh BPEMEHHBIE TUarpaMMBbl
anmapaTHBIX CPEICTB, 00ECIIeUnBaTh IEKTPHUECKOE
CONPSIKEHNUE PA3TMYHBIX AJIEMEHTOB MPOrPAMMHO-
aIlrnapaTHOro KOMIUIEKCA.

MmeeT mpakTHYEeCKUI OMBIT: BIaJACHUS
TEXHOJOTUSIMU MUHUMH3AIIUY U HAJASKHOTO
MCIIOJIb30BaHUs AMMapaTHbIX CPEACTB.

OIIK-7 CnocobeH y4acTBOBaTh B HACTPOMKe U
HaJIaJIKe MPOrpPaMMHO-AIAPaTHBIX KOMIUIEKCOB

3HaeT: 0CHOBBI (YHKIIMOHUPOBAHUS 3JIEKTPOHHBIX
KOMITOHEHTOB DOBM 1 MHBIX anmnaparHbIX CPEJCTB.
'YMeeT: 0Ib30BaThCs KOHTPOJIbHO-U3MEPUTENIBHOM
anmnapaTypoi, YATaTh JIOTHYECKHUE JUarpaMmbl U
OCLIMJIJIOTPAMMBI.

MMeeT NpakTUYeCKUN OTIBIT: BJIAJCHNSI HABBIKAMU
WHCTPYMEHTAJIBHOTO KOHTPOJIS UCIIPABHOCTHU

AIlIIapaTHLIX CPECACTB.

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IyiaHa

[lepedeHs MOCIETYIONUX AUCITUTLTHH,
BUJIOB paboT

1.0.04.02 MaremaTudueCcKuii aHaIu3,

1.0.09 DOnexTporexHuka,

1.0.07 Beenenue B 3D-monenupoBanue u
ABTOMATH3UPOBAHHOE MTPOCKTHPOBAHHUE,
1.0.04.01 AnreGpa u reomeTpus,

1.0.05 ®Ou3mka,

1.0.04.03 CoeumanbHbBIC IIaBBl MATEMATHKH

1.0.20 KoMIbrOTEpHBIE CETH U TEJICKOMMYHHUKAIIHH,
@J1.02 IIpunsTHe pereHuii B KOHQIUKTHBIX
CHUCTEeMax IPH HEOIPEICIICHHOCTH,

1.0.14 Mertposnorus, cTaHAapTU3ALMSI 1
cepruduxanus




TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.05 ®usuxka

3HaeT: QyHIaMeHTaIbHbIE pa3/ieibl (PU3UKY;
METOJIbl U CPE/ICTBA U3MEPEHUS (PU3NUECKUX
BEJIMYHMH; METO/IBI 00pabOTKH SKCTIEPUMEHTATBHBIX
NTAaHHBIX., CTPYKTYPY Kypca TUCLUIUIMHBL,
PEKOMEHIyeMYIO JIUTEePaTypy. YMEET: UCIOIh30BaTh
3HaHUS (yHIaMEHTAJIbHBIX OCHOB, MOXO/bI U
METO/bl MAaTEMaTHKH, PU3UKU B 00yUYEHUU U
npogeccCHOHAIbHON AEATENIbHOCTH, B
WHTETPUPOBAHUH UMECIOIINXCS 3HAHUH,
Hapall¥BaHUM HAKOIUICHHBIX 3HAHUN; IPUMEHSTh
MaTeMaTH4eCKhe METO/bI, (PU3NIECKUE 3aKOHBI 1
BBIYUCIIUTENbHYIO TEXHUKY ISl PELICHUs
MPaKTUYECKHX 3a/1a9; paboTaTh ¢ N3MEPUTEITLHBIMU
npuOOpaMu; BEITOIHATH (PU3UYECKUI SKCIIEPUMEHT,
00pabaTsIBaTh Pe3yabTaThl K3MEPEHU, CTPOUTH
rpaduKy ¥ IPOBOJAUTH I'papUuecKuil aHaIu3
OTIBITHBIX JIaHHBIX; CYUTATh CUCTEMAaTHYECKUE H
cilydaifHble OIIMOKHU MPSAMBIX U KOCBEHHBIX
U3MEpEeHH, TPUOOPHBIE OMIUOKU; TPUMEHSTh
COBpeMeHHOe (hru3nyeckoe 000pyI0BaHUE U
pUOOPHI IPH PEIICHUH MTPAKTUIESCKUX 3a71ad. ,
NPUMEHITh OCHOBHBIE 3aKOHBI (PU3UKHU IS
YCIICIITHOTO PEIICHHS 3a/1a4, HAIllPaBJICHHBIX Ha
caMopa3BUTHE 00yYaroIErocsi U HOATOTOBKY K
npodeccruoHabHON AesTenbHoCcTH. MMeer
NPaKTUYECKHH OIBIT: BIaJeHUS
(dyHIaMEHTAIBHBIMU TIOHSATHSIMHA U OCHOBHBIMH
3aKOHAMU KJIaCCUYECKOM U COBPEMEHHOW (DU3UKU U
METOJIAMH WX UCTIOIH30BAHUS; METOIOIOTUEH
OpraHu3alH, IUIAHUPOBAHHUS, IPOBEJICHUS U
00pabOTKH pe3ynbTaTOB IKCIIEPUMEHTOB H
KCIIEPUMEHTAJIbHBIX UCCIICIOBAHNIN; HABBIKAMU
(U3UIECKOTO IKCIIEPUMEHTA i YMEHUS IPUMEHSATH
KOHKpPETHOE (PU3HUECKOE COAECPIKaHUE B
NPUKJIAIHBIX 33/1a9aX OyayIiel CriennaibHOCTH;
HaBBbIKAMU IIPOBEJICHUS PACUETOB, KaK IPU PEIICHUU
3a/a4, TaKk U IIPU HAYYHOM SKCIICPUMEHTE;
HaBbIKAMU 0()OPMIIEHUS OTYETOB TI0 pe3ysbraTam
MCCJICIOBAHMI;, HABBIKAMU PaOOTHI C
U3MEPUTENIHON anmaparypoi, B TOM YHCIIe C

U (HPOBOI H3MEPUTEIHHON TEXHUKOM; HABBIKAMU
00pabOTKU SKCTIEPUMEHTAIBHBIX TaHHBIX U OLEHKU
TOYHOCTH M3MEPECHUH; HABBIKAMH aHAJIN3a
MOJTYYEHHBIX PE3y/IbTaToOB, KaK PEeICHHs 3a1a4, TaK
DKCTICPUMEHTA ¥ H3MEPEHUH., CAMOCTOSTEIIBHOTO
peleHus yueOHbIX U MPO(eCCHOHANBHBIX 33134 C
NPUMEHEHUEM METOJIOB U TTOIX0/I0B, Pa3BHBAEMBIX
U MCIIOJIb3yEMBIX B (pU3MKe, B TOM YHCIIE 3a/1ay,

KOTOPBIC TPEOYIOT MPUMEHEHHUSI N3MEPUTEITLHOMN




anmaparypsl; HaBbIKAMH PaBUILHOIO
[IPEICTABICHNS U aHAJIM3A TI0Jy4YEHHBIX
pEe3yabTaTOB.

1.0.04.01 AnreGpa u reomeTpus

3HaET: TEOPETUYECKUE OCHOBBI JTUHEHHOM U
BEKTOPHOW alreOphbl M aHATUTHYECKOW T€OMETPHH;
reoOMEeTPUUYECKHUA U (U3MUYECKHIA CMBICTT OCHOBHBIX
MOHSTUN alnreOpbl U TEOMETPUH; TPOCTEUIITHIE
MIPUIIOKEHHSI aNTeOphl ¥ TEOMETPHUH B
npodeccuOHANbHBIX JUCIUIUINHAX. YMEET:
MCIIOJIB30BaTh B [I03HABATEIBbHOU U
npodeccroHanbHOM IeATeTbHOCTH 0a30BbIE 3HAHUS
TMCLUIUIMHBL, TPUMEHSTh Ha MPAKTUKE 3HAHHUE
NUCIIUTUTMHBI U TIPOSBIISITH BBICOKYIO CTEIIEHB
[MOHUMAHUS;[IEPEBOIUTH HA MATEMATUYECKHUM SI3BIK
MpOCTEHIIe MPOOIEMBI, TIOCTABICHHBIE B TEPMUHAX
NPYTUX MPEAMETHBIX 001acTel; mMpruoOpeTaTh HOBLIE
MaTeMaTU4EeCKHUE 3HAHUS, UCIIOJIb3YS
oOpa3oBarebHbIe UHHOPMAITMOHHBIE TEXHOJIOTHH.
HMeeT mpakTHYEeCKUI OMBIT: UCITOJIb30BAHUS
OCHOBHBIX METOJIOB TUHEHHOM anredpsl 1
AQHAJUTUYECKOM T€OMETPHH ISl PELICHHUS 3a/ad,
CBSI3aHHBIX C IPO(ECCUOHAIBHOM IeATETHHOCTHIO;,
HaBbIKAMH aHaJM3a yueOHOU U Hay4YHOU
MaTeMaTHU4€CKOM JINTEPATYPHI.

1.0.07 Beenenue B 3D-monenupoBanue u
aBTOMAaTH3UPOBAHHOE MTPOEKTUPOBAHNE

3HaeT: OCHOBHbIE TUIIBI MALIMHHOM rpaduky,
CUCTEMBI 1[BE€Ta, METO/IbI NIPE/ICTABICHUS HAYYHO-
TEXHUYECKHUX PacueTOB U NPE3EHTALNU IIPOEKTOB,
2D MonenupoBaHue U OCHOBBI OPOPMIIEHUS
yeprexeil mo ECKJI, 3D monenupoBaHue U OCHOBBI
CO371aHusI COOPOK M HAJIOKEHUS
3aBHCHUMOCTEN,CIIOCOOBI Xyn0KeCTBEHHOTo 3D
MOJIEIIUPOBAHUS, OCHOBBI O(hOpMIICHUS
JTOKyMEHTAIlUH Ha PpOorpaMMHOe o0ecredeHue,
ocHOBEI 2D u 3D aHMManuu, 0CHOBHBIE 3TaIlb
[IPOEKTUPOBAHUS YMEET: paclo3HaBaTh pa3INyuHbIC
TUIBI Fpapuueckux 0ObEKTOB U BBIOMpPATh
nporpaMMHoOe obecrieueHue i uX o0padoTKHy,
MoaenupoBath 2D u 3D 00bekThl 1 0POPMIIATH
nokymenranuto no ECKJI, BeiGupars nporpaMmHoe
obecnieueHue st opopmMIIeHHUS JOKYMEHTAIIMH HA
nporpammsl o ECII/L, BeIOupaTh mporpaMmMHoOe
oOecrieueHne i Mpe3eHTaH IPOEKTOB U HAy4HO-
TEXHUYECKHUX pacueToB MImeeT npakTu4uecKuil OmbIT:
[paboThI ¢ IPOrpaMMHBIM 00€CTIEYEHUEM 10
CO3/IaHHUIO U PEJAKTUPOBAHUIO PACTPOBOU U
BEKTOPHOI rpaduku, paboThl ¢ IPOrpaMMHBIM
obecnieuenueM 2D u 3D MonenupoBaHus U
BbINOTHEeHUs yeprexeit mo ECK/I, paboTsl ¢
nporpaMMHbeIM obecrniedyerreM 2D u 3D anumanuu,
[paboThI ¢ IPOrpaMMHBIM 00€CTIEYEHUEM 10
0(OpMIIEHHIO JOKYMEHTAIMK Ha TPOrpaMMHOE
obecriedeHne

1.0.04.02 MarematnyecKui aHaInu3

3HAET: OCHOBHbIE TIOHATHUS U METO/IbI
T pepeHIMaIbHOr0 U HHTErPaIbHOTO CUNCIIEHUS
(byHKIUI OTHOW M HECKOJIBKUX MEPEMEHHBIX;

OCHOBHBIC MCTOAbLI PCIICHUA CTAHAAPTHLIX 3aJ1a4,




MCIIOJIB3YOIINX annapar MaTeEMAaTHYECKOrO aHaJIN3a.
YMeeT: UCTI0Ib30BaTh METOABl MATEMaTHUECKOTO
aHaJIM3a IS peUIeHHs CTaHJapTHBIX
npodeccuoHaNbHBIX 3a/1a4; TPUMEHSITh
MaTeMaTU4ECKUH anmapar JUuisi aHaJIUTHYECKOTO
OIHMCAHUSA MTPOLIECCOB U SIBIICHUH B
npogeCCHOHANBHBIX TUCIMIUIMHAX. MMeet
MPAKTHYECKHUI OMBIT: PEelIeHuUs] IPUKIIATHBIX 3a1a4 C
MCII0JIb30BaHUEM METOJI0OB MAaTEMaTHUECKOTO
aHaJu3a; MpUMeHEeHHs TU(depeHITnaTIbHOTO ’
UHTETPaIbHOTO MCUUCIICHUS (PYHKIMNA OHOHN U
HECKOJIbKUX MEPEMEHHBIX B IUCHUIUIMHAX
€CTECTBEHHOHAYYHOI'O COJEP/KAHUS.

1.0.09 DnexTpoTexHuKa

3HaeT: OCHOBHBIE 3aKOHBI JIEKTPUUECKUX U
MarHUTHBIX LENEN yCTPONCTBO U IPUHIIMIIBI
neiicTBUS TpaHC(HOPMATOPOB, IMEKTPHUUECKUX
MaIIH , UX pabouue XapakTepUCTUKU; OCHOBBI
0€30MaCHOCTH MPH UCTIOIb30BaHUH
DIIEKTPOTEXHUUECKUX MPUOOPOB U YCTPOUCTB.
YMeeT: YMTaTh ANEKTPHUUECKHUE CXEMbI, IPaMOTHO
MPUMEHATH B CBOEH paboTe 3IEKTPOTEXHUYECKHE
npuOOpPHI M yCTPOUCTBA; ONPEACTATh MPOCTeHIINe
HEUCIPAaBHOCTH MpHU pabOTe AEKTPOTEXHUUECKHUX
YCTPOUCTB; BBIOMpATh H(PEKTHUBHbBIE U O€30MacHbIE
VCTIOJTHUTENbHBIE MEXaHU3MBbI MPU IKCIUTyaTalluu
IIEKTPOTEXHUYECKUX yCcTpoiicTB. Meer
MPaKTUIECKHUH OTIBIT: HABBIKAMHU pacdeTa
DKCIUTyaTalluy SIIEKTPUYECKUX Lenel U
PIIEKTPOTEXHUUECKUX YCTPOICTB.

1.0.04.03 CoenuaibHbIe TVIaBBI MATEMATUKHA

3HaeT: OCHOBHEIE HOHITHS BCKTOPHOTI'O U
KOMILUIEKCHOTO aHaJIM3a, TEOPUU PSJIOB; OCHOBHBIE
MaTeMaTHIeCKHe METO/IbI CIICIIHATIBHBIX Pa3/IeIoB
MaTeMaTUKHU, IPUMEHsSEMBbIE B UCCIIEIOBAHUN
npodeccuOHANBHBIX MTPOOIEM. YMeEeT:
MCII0JIb30BaTh B IPO(ECCUOHATBHON 1eATEIbHOCTH
0a30BBIC 3HAHUS CHENUAIBHBIX PA3/IeTIOB
MaTeMaTUK{; IPUMEHATh MaTeMaTH4eCKUe MOJIENN
HpOCTGI\/IIHII/IX CHUCTEM U IPOUCCCOB AJIA PECIICHUA
npogeccHoHabHBIX 3a/1a4. FIMeeT npakTuyeckuit
OIIBIT: UCITOJIB30BAaHUA CPEACTB U MCTOI0OB
BEKTOPHOT'O U KOMIJIEKCHOTO aHAJIN3a, TEOPUU
PAO0B B 1 OCHOB Mar€MaTH4YCCKOT0 MOJACINPOBAHUA

B HpaKTquCKOﬁ ACATCIIbHOCTH.

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO0mas TpyA0€eMKOCTh JUCHUILUIUHBI cOCTaBIseT 4 3.€., 144 4., 75,5 4. KOHTaKTHOMI

paboThl

Bun yuebno# paboTs

PaCHpeI[CHCHI/IC 10 ceMecTpam
Bcero B Hacax

4acoB Homep cemectpa

4




OO6m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmMusL: 64 64
Jlexruu (JI) 32 32
[IpakTnyeckue 3aHATUS, CEMUHAPBI U (UJIH) APYTHE BUIBI
. 16 16
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopubie paboTsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 68,5 68,5
Kypcogas pabora. Pacuet ctabunmnsaropa HapsoKeHHS ©
. 32,5 325
00paTHO CBSI3bIO
[TonroToBka K 3K3aMeHY 36 36
KoHCynbranuy 1 NpoMeKyToYHasl aTTeCTalus 11,5 11,5
Bu koHTpoIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - sk3amen,KI1

5. ConepkaHue TUCHMIIMHBI

O0beM ayTUTOPHBIX 3aHATHIA MO BUIaM B
pa;;(_;na HaumenoBanue pa3ienoB AUCIUILUIMHBI Jacax
Bcero JI I13 JIP
1 |OcHOBBI GU3UUECKOM ATEKTPOHUKHI 4 4 0 0
2 [OnekTpoHHBIE MPUOOPHI U YCTPOICTBA 24 8 8 8
3 |OnTudeckue NEKTPOHHBIC TPHUOOPHI 4 4 0 0
4 |OneparmoHHbIE YCUIUTEIN 10 4 4 2
5  |[IepexirouaTenbHbIE JOTUYECKUE IEMEHTHI 20 10 4 6
6 Tennoiame PEXUMBI pabOThI AIEKTPOHHBIX ) ) 0 0
YCTPOICTB
5.1. Jlekuun
Ne Ne Koa-
rexuuulpasena HaumeHnoBaHMe MM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 Crpoenue Bemectsa. [Toctynarsl bopa. OCHBHbBIE TONT0KEHHUS] KBAHTOBOM )
MEXaHUKH.
CTpOEHHE AIEKTPOHHBIX 0007104eK aToMa. BaneHTHOCTh. OCHOBBI 30HHON TEOpPHU
) | [mBepmoro Tena. [TonsiTHe MPOBOIHUKA, TIOTYIIPOBOIHUKA, AUIIEKTPUKA. )
CoOcTBeHHAas U MPUMECHAsE TPOBOAUMOCTD MOTYITPOBOJHUKOB. DJIEKTPOHHO-
neipounbiil (P-N) nepexon. Yposens @epmu
3 > [TomynpoBoAHUKOBBIN 110 Bonbsr-amnepHas XxapakTepuCcTHKa, IPOOOH U eMKOCTh ’
P-N nepexona
4 2 |bumnomnspHseIil TpaH3UCTOp. CXEMBI BKIIOYCHHS M PEKUMBI paOOTHI 2
5 2 |YcunuTenbHblE KacKadbl Ha OUMONSIpHOM TpaH3ucTope. [lonarue paboueit Touku 2
5 5 [ToneBble TpaH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM M ypasistomum P-N 1
nepexonoM. Kackaael Ha ocHoBe [IT
6 2 [TupucTOpbl, OTHONIEPEXOAHBIE TPAH3UCTOPHI 1
7 3 OnrTryecKkuil AMana3oH 3JIE€KTPOMArHUTHOTO U3ydeHHs. CBETOTEXHUYECKUE )
eAMHULBI U3MepeHus. ONTUYECKHE NCTOYHUKU U IPUEMHHUKY U3ITYYCHUS
3 3 [IpocTpaHcTBEHHAs! U BpeMEHHAas! KOT€pEHTHOCTh. ONTUYECKNE KBAHTOBBIE )
reHepaTophl (J1a3ephl)
[TonsiTue 00 onepanmoHHOM ycunurene. MaeanbHast MOEb ONepaliOHHOTO
9 4 |ycunurens [TpuHiuns 6€CKOHEUHO OONBIIOrO BXOAHOTO CONPOTUBICHUS U 2
BUPTYaJIbHOTO HYJIS




10

[IpumeHeHne onepalMoHHbIX yeunutenei. Otnnuns peanbHbx OY 0T naeanbHON
Monenu. banancuporka u koppekuust OY. Knaccudukanus OV

11

OcHoBbI UG POBOIL (MTEPEKITIOUATENHbHOI ) AIEKTPOHUKHU. TPaH3UCTOPHBIE KITIOYH.

12

W

Cepuu sornyeckux 3nemMeHToB. [lonaTre o noruueckom snemente. CTaTHuecKue U
TMHaMU4ecKue napamerpsl JIO.

[\

13

Cepun JJoruyeckux deMeHToB. [ToHATHE O JIorn4eckoM deMeHTe. CTaTudecKkue u
nuHaMuuYeckue napameTpsl JIO.

14

Jlornueckue amemeHTsl KMOIT

15

Kommnaparopsl. Pabota komnapatopa B mymax. Tpurrep [lImura. DnekrpoHHbIE
TaiiMepbl. TaKTOBBIE T€HEPATOPHI

16

AN DN [ WD

TernnoBble peKUMBbI pabOTHI OIYIIPOBOIHUKOBBIX YCTPOHCTB

N N NN

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

3aHATHA|pa3eNna)

Ne

HanmenoBanwne nim KpaTKO€ COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Kon-
BO

qaCcoB

1

2

Bosnpr-amnepHas XxapakTepucTHka auosa. PQPeKT 1eTeKTUPOBAHUS

Buasl npo6os nepexonoB. CtaOunutponsl. [Tapamerpuueckue cTabuiIn3aTopbl
HaIpsHKSHUS

HOJIYHpOBOIIHI/IKOBI)IG BBITIPSIMUTCIIN

(| o

N (N] DN

bunosspHble U TI0J€BbIE TPAH3UCTOPBI. PEXMMBI paObOThI. YCUITUTENbHBIE
KaCKaJIbl

N (NN

Wneansuaa mogens OV. [Tpunnuns! pacyeta cxem Ha ocHoBe OVY. [Ipumenenne
oy

[ [pMeHEeHNE ONepallMOHHBIX YCUINTENEH

HepeKn}oanenLHa;I QJICKTPOHHKA. TpaHSI/ICTOpHBIe KJIFOYH. BI/II[LI KJTFOUeH

R[([I|N| D

|k &

Onementsl TTJI, KMOII, 5CJI

NN N N

5.3. JIaboparopHblie padoThI

Ne
3aHATUSA

Ne
paszzena

HaumeHnoBaHue min KpaTkoe coiepskanue 1a0b0paTopHOi paboTh

Kon-Bo
4acoB

1

2

3HAKOMCTBO C QJICKTPOHHO-IYYCBbBIM OCLII/IJ'IJ'IOFpa(i)OM

JIByXTIOJTyTIEpUOIHBIN BBIIPSIMUTEIb

YeunuTenbHBIN Kackaa Ha OUTIONIIPHOM TPaH3UCTOPE

[lepexitouaTesbHbIE AEMEHTHI (TPAH3UCTOPHBIN KIIFOY, THPUCTOP)

[IprMeHeHNe OnepaMOHHbIX YCHIIUTEIEH

Jlormueckue snmementsl TTJI, TTJI OK

Jlornueckue amemeHT] KMOII

el RN Ko\ RO, i NN QUS I |l \O)

(SRR, RV, RSN I O I \O 3 B \S)

MUKpPOJIEKTPOHHBIN TaiMep

N (N[NNI

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crnncok nureparypsl (¢ yKazaHUEM

ITogsug CPC pas3zenos, ras, CTpaHuIl) / ccbuika Ha  [CemecTp

peCypc

Koi-
BO
JacoB

KypcoBas pabora. Pacuet crabunuzaropa
HaIPsDKEHUS ¢ 00PATHOM CBSI3bIO

A.H. ITycteirun, B.B. Jlypse. Dnexkrponuka.
YueGHOe ocoOue Mo KypcoBOMy 4
POCKTUPOBAHUIO

32,5




|Ho,ur0TOBKa K DK3aMEHY |OCHOBHa$I 8, IONIOJTHUTEIbHAS 3 | 4 | 36 |

6. DOoHJ OLIEHOYHBIX CPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0cCBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHreM 0 OalTbHO-PEUTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIFTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Hazsanue Y um-

Ne | Ce- Bun Makc. THIBA-

KOHTpoibHOTO (Bec [Topsimox HavywcIeHus: 6aIOB

KM|mecTp| KoHTpoOs oamn €TCA B
MEpOTIPUSITHS A

OreHka 3a KypcoByI0 paboTy
BBICTABIIACTCA CIEIYIOIIMM 00pazoMm:
[1pu onleHUBaHUU PE3yIBTATOB
UCTIOJBb3yeTCs OaTbHO-PEUTUHTOBAS
CUCTEMa OLICHUBAHMSI PE3YyJIbTaTOB
y4eOHOM JesTeNIbHOCTH 00y4aroIIUuXCs
(ITonoxxenue o BPC yTBepxeHo
npuka3oM pekropa ot 24.05.2019 . Ne
179, B penakiiuu npuka3a pekropa oT
10.03.2022 . No 25-13/09). ®ukcanus
[pe3yabTaToOB y4eOHOM NeATENbHOCTH 110
MUCIUILTAHE POBOAUTCS B ICHB
Crabunmsarop HK3aMeHa MPH JTMYHOM NPUCYTCTBHU
Kypcosas HATNPSDKEHUS C CTYIICHTA.
paboTa/mpoeKT| OTpHUIATESIHLHON 20 6amioB - "OTnyHO" - 6€3yNpedHo
00paTHOil CBSI3BIO BBITMIOJTHEHA pacyeTHast 4acTh. CTyaeHT
[IPOAEMOHCTPUPOBA TIOHUMAHNE
METOJIOB pacueTa, MPUHIIUIA JeHCTBUS
YCTPOICTBA B LIEJIOM U €T0 IEMEHTOB
15 6annos - "Xopomio" - pacueTHas
4acTh COJIEP’KUT HE3HAUUTEIbHbBIE
(yctpanumble) omnOku. CTyneHT
[IPOAEMOHCTPUPOBA TIOHUMAHNE
METO/IOB pacueTa, MPUHIIUIA JeHCTBUS
YCTPOICTBA B LIEJIOM U €T0 IEMEHTOB
10 6anoB -"YnoBneTBOpUTEIHHO" -
[pacueTHasi 4acTb COAEPIKUT
MPUHLUIATHHBIE OITUOKH.
OO6HapyEHO HETOITHOE TIOHUMAaHNE
METOJIOB pacueTa JIM00 MPHUHIINIIA
NIEHCTBHSI OTAEIIBHBIX YCTPOWCTB
Menee 10 6annos -
"HeynosnerBoputenpHo" -
OO6Hapy>KEHO HEMOHUMAaHUE METOIOB

KYyp-
COBBIE
[IPOEKTHI




pacyeTa U (UJIM) IPUHILIUIA IEUCTBUS
YCTPOMCTBA B LIETIOM

IIpome-
KYTOYHast
arrecTanus

IIpoBenenune
JK33aMeHa

60

[1pu onleHUBaHUM PE3yABTATOB YUEOHOM
eI TeIbHOCTH 00y4aroIerocs mno
TTMCLUTUIMHE UCTIONBb3YyeTCs OaIbHO-
PEUTHHIOBAasI CUCTEMA OLIEHUBAHUS
[PEe3yNbTaToOB YUeOHOH e TeNbHOCTH
obyuarommxcs (ITomoxxenne o BPC
YTBEPKACHO IPUKA30M PEKTOpA OT
24.05.2019 . Ne 179, B penakunn
npukasa pekropa ot 10.03.2022 . No
25-13/09). Onenka 3a TUCUUIUIMHY
(hopmMHpyeTCsl Ha OCHOBE MOJTy4EHHBIX
OLICHOK 332 KOHTPOJIbHO-PEHTHHIOBBIE
MEPOIIPUATHS TEKYLIETO KOHTPOJIS.
OmmmuHo: Benmmuunza peiithHra
00y4aroIerocs o JUCIUIUIHHE
85...100 %. Xopomio: Benmnunna
peiiTrHra 00y4aromerocs mno
mucramnae 75...84
%.YnosinerBoputenbHO: Bennunna
peiTHHra 00y4aroIerocs 1no
nmucrumnae 60...74 %.
HeynosnerBopurenbHo: Bennunna
peiiTrHra 00y4aromerocs mno
mucrumiuse 0...59 %. Ecnu ctynent
HE COIVIACEH C OLIEHKOH, MIOJy4eHHOU
[0 pe3yJabTaTaM TeKYyIIero KOHTPOJIs,
CTYZIEHT IPOXOAUT MEPOIIPUITHE
[IPOMEKYTOYHON aTTeCTallui B BUJIE
YCTHOTO 3k3aMeHa. OlieHKa 3a
TUCIUIUIMHY PacCUUThIBaeTCS Ha
OCHOBE IOJyYEHHBIX OLIEHOK 3a
KOHTPOJIbHO-PEHTHUHIOBBIE
MEPOIIPUATHS TEKYLIIETO KOHTPOJIS U
[IPOMEKYTOYHON aTTeCTalluH
(3x3ameHa). Pukcanus pe3yabTaToB
y4eOHOU JesITeIbHOCTH 110 TUCHUIUIMHE
[IPOBOJIUTCS B ICHb DK3aMEHa IPH
JTMYHOM MPUCYTCTBUU CTYJEHTA.
JK3aMeH MPOBOAUTCS B YCTHOH (opme.
Bpewms Ha noarorosky 30 muH. B
HK3aMEHAIIMOHHOM OuiieTe 2 Bompoca.
[lopsiiok HauMciIeHus: 6AIOB:

60 - ucuepBIBAIOIINN OTBET Ha 00a
BoIpoca omera (+ TOTOTHUTEHHBIN
BONpOC WK 3aja4a). [Ipu HenonHoM
OTBETE Ha MOCTaBJIEHHbIE BOMPOCHI
KOJIMUECTBO 0OAJIIIOB CHUYKAETCH.

30 - ucuepnpIBalONIMN OTBET HA OAUH
BOIIpOC OuieTa

20 - HEMOJIHBIM OTBET HA OAMH BOIIPOC
onnera

OK3aMCH

Texkymmii
KOHTPOJIb

KOHTPOJIbHBIN
onpoc 1

10

Omnpoc cogepxut 20 BOIpocoB. 3a

Ka)KJIbIi TOJTHBIN TPaBUJIbHBIN OTBET

OK3aMCH




Hauucisiercs 0,5 6amna
. . 2() BOIPOCOB, 32 KaXK/IbIM MOTHBIN
Texyuuit KonTponbHbIit N
41 4 KOHTDOE OIDOC 2 1 | 10 [opaBunbHbIlA OTBET Hauucusgercs 0,5 PK3aMEH
p p Oanna
N N 20 BOIIPOCOB, 3a KaX bl MMOJIHBIN
Texyuuit KonTponbHbIit N
5 4 KOHTDOE omnoc 3 1 | 10 |mpaBuibHBIM OTBET Hauucasercs 0,5 PK3aMEH
p p Oanna
KonTponbHbIit N N
(V] 2
Texymuii onpoc 4 20 BOMPOCOB, 32 KaXIplii MOMHBIH
6| 4 KOHTDOULE OllepaLoHHbIe 1 | 10 |mpaBmibHbIM oTBET Hauncasercsa 0,5  [Pk3ameH
p p Oana
YCUJINTENHN
KoHTponpHBIi . .
g po— oIPOC 5 20 BOIIPOCOB, 32 KaX bl MMOJHBIN
7| 4 KOHz oIl HH£ 0Ba‘51 1 | 10 |mpaBuibHbIM oTBeT Haunucnsercs 0,5  [Pk3ameH
p P Oanna
JIEKTPOHHUKA
KonTponbHbIit
3 | 4 Texkymmii omnpoc 6 1| 10 !0 BonpocoB, 3a Ka)kJIbIi MOJIHBIN K3AMEH
KOHTpPOJIb Onrtrnueckue [paBWIbHBIN OTBET HauKcseTcs 1 Gamn
npudOpbI
Texymit 3anatu p 5 3a7ad4, 3a KaXK0€ IIPaBUIbHOE
9| 4 Y camocTtositenbHoro| 1 | 20 Aat, Ao Tip PK3aMEH
KOHTPOJIb pemems pelieHne Hauucsiercs 4 6anmna
Bompocsr nisg 10 BOompocCoOB, 3a KaXKObIi HOJTHBIN
10| 4 bonyc - | 10 . PK3aMEH
OoHyca NpaBWIBHBIM OTBET HauucseTcs 1 6ann

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun

ITPOMEKYTOYHOMU

arTcCTalu

[Ipouenypa npoBenenus

Kputepun
OIICHUBAHUS

KypCOBBIE
MIPOEKTHI

3amura KypcoBoit paboTsl OlieHKa 3a KypcOBYIO paboTy
BBICTaBIIIETCA ciaenyomumM oopazom: Ilpu onennBanun
PE3yJIbTaTOB UCHONb3YETCs OalIbHO-PEHTUHTOBAs CUCTEMA
OLICHMBAHUS PE3YJIbTATOB yUEeOHOM! AESITETbHOCTH 00yUaroluXCs
(ITonoxxenne o BPC yTBepxaeHo mpuka3om pextopa ot 24.05.2019
r. Ne 179, B pegakuuu npukasa pexropa ot 10.03.2022 r. No 25-
13/09). ®ukcanus pe3yinsTaToB y4eOHON AeATEIbHOCTH MO
JUCIUIIMHE TPOBOAUTCS B JIEHB 3aLIUTHI KypCOBOW pabOThI
(mpoekTa) nMpy JUYHOM HNPUCYTCTBUH CTy/eHTa. 20 OaoB -
"OTinyHO" - 6e3yNnpeuHo BBIIIOJHEHA pacueTHas 4acTh. CTyaeHT
IIPOIEMOHCTPUPOBAJI IOHUMAHUE METOIOB PacyeTa, IPUHIIMIIA
JeMCTBHS YCTPOMCTBA B 1IEJIOM U €ro 3J1€MEHTOB 15 0asuios -
"Xopouio" - pacueTHast 4aCTh COAECPKUT HE3HAYUTEIbHBIC
(yctpanumebie) omnOku. CTyIeHT IPOAEMOHCTPUPOBA IIOHUMAHHE
METOZOB pacueTa, IPUHIUNA JEHCTBUS YCTPONUCTBA B 1LIEJIOM U €r0
sneMeHToB 10 6anoB -"YI0BIETBOPUTENBHO" - pacueTHas 4acTb
COZIEP)KUT MPUHLIUIHANIbHBIE OIIHOKH. OOHApyKEHO HETOIHOE
NOHMMaHHE METO/I0B pacyeTa JMO0 NPUHLIKIIA AEHCTBUS
oTAeNbHBIX ycTpoiicTB Menee 10 6amos -"HeynoBnerBopurenabHo"
- OOHapy>keHO HETIOHMMaHKHE METOJIOB pacueTa U (W) MpUHIINIIA
JIEHCTBHS YCTPOMCTBA B LIEJIOM

B coorBeTCcTBUM
cm. 2.7
[lonmosxennsa

OK3aMCH

[Tpu onleHMBaHUM PE3yNBTATOB yUeOHOU AESITENbHOCTH
00yJaromerocs 1o JUCIUIUTHHE HCTIONB3yeTCsl 0aIbHO-
pPENTHHIOBAas CUCTEMA OLEHUBAHUS PE3YJIbTaTOB Y4eOHOM

B cooTBeTCcTBUU
cmm. 2.5,2.6
[Tonmoxxenusa




nestenbHOCTH oOy4daromuxcs (ITomoxenne o BPC yTBepxkaeHo
npuka3zom pekropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 . No 25-13/09). Ouenka 3a JUCHHUILTUHY
dbopMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OIICHOK 32 KOHTPOJIbHO-
PEUTHUHTOBBIE MEPOTIPUATUS TEKYIEro KOHTPOIIsl. OTIUYHO:
Benmuuunna peiituara ooy4varorierocs o aucuuruimae 85...100 %.
Xopoio: Bennunna peiiTuHra 00y4aronierocs rno AUCIUILIINHE
75...84 %.YnoBnerBopurenpHO: BennunHa pelTuHra
oOyyarorerocs o aucuuruiaae 60...74 %. HeynoBineTBopuTenbHO:
Benuuunna peiituara ody4varorierocs mo aucuuruimae 0...59 %.
Ecnu cTyzneHT He comIaceH ¢ OLEHKOH, MOJIy4YE€HHOH 110
pe3yapTaTtaM TeKYyIIero KOHTPOJIs, CTYACHT IPOXOAUT MEPOIIPUSITHE
MIPOMEKYTOYHOM arTecTali B BUJE YCTHOTO dKk3ameHa. O1eHka 3a
JUCIUIUTNHY PAaCCUUTHIBAETCSA HA OCHOBE MOJYUYEHHBIX OLIEHOK 32
KOHTPOJIBHO-PEUTHHTOBBIE MEPOIIPUSATUS TEKYIETO KOHTPOJIS U
MIPOMEKYTOYHOM arTecTanuu. OuKcarus pe3ynbTaToB yueOHOM
JIEeATETbHOCTHU MO IUCLUILTMHE TPOBOAUTCS B JIEHb IK3aMEHa IIPU
JIUYHOM NPUCYTCTBUU CTY/IEHTA.C/Ia4ya SK3aMeHa.
DK3aMeHaIMOHHBIN OMIIET CONEPKUT 2 Bompoca (BO3MOXKHA
JIOTIONTHUTENbHAs 3a/1a4a). Bpems na nmoarorosky 30 muH. OtieHka
3a DK3aMEH BBICTABIISICTCS: 32 TIOTHBIN MPaBUILHBIA OTBET Ha 00a
Bomnpoca 60 6ayoB, oTBeT Ha onuH Borpoc 30 6amos. [pu
HETIOJTHOM OTBETE KOJIMYECTBO OANIIIOB MOKET OBITh CHHKEHO.

6.3. ITacnopTt ¢oHIa OLIEHOYHBIX CPEACTB

K p 5 Noe KM
OMIIETCHIIUH €3yJbTaThl 00y4YEeHHS R0

OITK-1 3HaeT: NPUHIMIBI PYHKIIMOHUPOBAHUS UCTIOIB3YEMBIX aIllapaTHBIX IAAARARANY
CpE/CTB.
'YMeeT: aHaIM3upOBaTh BPEMEHHbIE AUarpaMMBbl annapaTHbIX CPEACTB,

OIIK-1 00ecreunBaTh EKTPUIECKOE COMPSHKEHNE PA3IIMYHBIX 3JIEMEHTOB HHHHH
[IPOrpaMMHO-AMNIAPATHOTO KOMIUIEKCA.

OITK-1 VMeeT npakTUYECKUM OMbIT: BIAJEHUS TEXHOJIOTUSIMA MUHUMH3ALUU U dbld 1
HaJICKHOTO UCTIONB30BAHMS alllIapaTHBIX CPEJICTB.

OITK-7 3HaeT: OCHOBBI ()YHKITMOHUPOBAHUS AIIEKTPOHHBIX KOMIIOHEHTOB DBM n AARAANNNAD
WHBIX alllapaTHbIX CPEJICTB.

OIK-7 YMEET: MoJIb30BaAThCSI KOHTPOJIBbHO-U3MEPUTEIBHON anmnaparypoi, L e
YUTATh JIOTHUECKUE JUArPaMMbl U OCIUIIOTPAMMBI.

OITK-7 lMeeT npakTUUECKUM OMBIT: BIAJEHUSI HABBIKAMH UHCTPYMEHTAJIBHOTO L
KOHTPOJISI HICTIPABHOCTH ammapaTHBIX CPEICTB.

TumoBbIe KOHTPOJIBLHBIC 3aJaHUS 110 KAXKIOMY MEPOIPUATHIO HAXOISITCS B
IIPUIIOKCHUSX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘leCKaﬂ AOKYMCHTAIUA

a) ocHo8Has

CIEMAIbHOCTEN BY30B. - 2-€ U3., nepepad. u goi. - M.: Beiciias mkona, 1991. -

aumepamypa:

1. Tyces, B. I. Onexrponuka Yueb. mocodbue ajis mpuOOpPOCTPOUT.

621,[1] c. nn.
2. Xoposuu, II. UckyccTBo cxemorexnuku T. 1 B 3 T. IlepeBoa ¢ anm. b.
H. Bponuna u np. - 4-e uzn., nepepad. u jpoim. - M.: Mup, 1993. - 411,[1] c.




3. BomoBuy, I. . CxeMoTexHHKa aHAJIOTOBBIX U aHAJIOTOBO-IIU(DPOBBIX
AeKTpOHHBIX ycTpoucTB I. M. Bonosuu. - M.: Jlogska-XXI, 2005. - 527, [1] c.

0) OononrHUMENbHASL IUMePamypa.:
1. Mwumno, B. JI. Ilomynsapueie nudpoBbie MUKpocxemsl [ Tekcr]
cupaBounuk B. JI. Huno. - 2-e uzn., ucnp. - Yenssbunck: Metamryprus, 1989. - 352
C. WL

8) omeuecmeennuvle U 3apy0edtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHsl

2) MemoouuecKue YKazaHus 01 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

1.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas I0OKYMEeHTaIl U

Her
[Tepeyenb MCMoOIB3yEMOro MPOrpaMMHOTO 00ECTICUEHHUS:

Her

[Tepeuens ncnoab3yeMbIX NpodeccruoHaNbHBIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecrneyeHue AUCIHUIIINHBI

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,

o No
Bun zamsaruii Ay MPEeTyCTaHOBJIEHHOE TIPOrPaMMHOE 00€CIIeUeHHE, UCTIOIB3yeMOe JIJIst
Y Pa3IUYHBIX BUJIOB 3aHITHI
240
Jleknun (36) [IpoekmonHas cuctema

Jlabopatopusie |802

KOMITBIOTEPHBIN KJIacc, 1ab0paTopHbIe MAKEThI
3aHATHUS (36) P ’ patop




