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Pabouas nporpamMma nepecMoTpeHa, 00CykaeHa 1 0100peHa I
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3aB. kadenpoit
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ucroaaenus B 2029-2030 yueOHOM roay Ha 3aceqaHuu Kadeapbl
IIpomMbINLTIEHHOH 3JTeKTPOHUKH
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3aB. kadenpoit
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Pabouast mporpaMma rnepecMoTpeHa, o0cyskaeHa u 0Jo0peHa s
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IIpoMbInIeHHOM 1eKTPOHUKHI

[Iporokom or 2030 r. Ne

3aB. kadenpoi




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1| Iensio ocBoeHns qucrumunHb! «L{HpoBas MEKTPOHUKA» SABIACTCS:

1.2| — dopmupoBaHne y OyAyIINX CHEIHATIICTOB TBEPIBIX TEOPECTHICCKIX 3HAHUH NMPAKTHUECKUX HABBIKOB B YAaCTH 3HAHHUH O
6a30BOH TEPMHUHOIOTUH III(PPOBOIL NEKTPOHNUKH,

1.3| — m3ydeHHeM NOCTPOCHHSI KOMOMHAIIOHHBIX YCTPOUCTB U U(POBEIX aBTOMATOB, BEINTOJHEHHBIX B BUJIC HHTETPATIBHBIX
MUKPOCXEM CPEIIHEH CTEIIEHU UHTErPaLUU;

1.4| — mpencraBieHHE O BO3MOXKHOCTSX IU(POBOI MEKTPOHNUKE U LENecO00Pa3HOCTH e€ UCTIONB30BaHUS B yCTPOUCTBAX
IIPOMBIIIIEHHOHN EKTPOHUKH U MUKPOIPOLIECCOPHOI TEXHUKU.

2. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Hukn (pazapen) OIT: | b1.B

2.1 | TpeboBaHus K npeBapUTe/IbHOM MOATOTOBKE 00y4al0Lerocs:

2.1.1 | DneMeHTBI 31EKTPOHHON TEXHUKH

2.1.2 | TeepaoTesbHast IMEKTPOHUKA

2.1.3 | CxeMoTEeXHHKA

2.2 | JucummiinHbl (MOAYJIM) M NPAKTHKH, VIS KOTOPBIX OCBOEHHE JAHHOI TUCIUIIUHBI (MO1Y.J) HE00X0AUMO KaK
npeAllecTBYOLIEE:

2.2.1 | BeimonrHe e U 3aMIuTa BEITYCKHOH KBaTM(HUKAIIMOHHOH paboThI

2.2.2 | Macc - crieKTpoMeTpHsi B OpraHu4eCcKol XUMUU

2.2.3 | llpenauninoMHas paKTHKa

2.2.4| CAIIP ycTpOHCTB 3J1€KTPOHUKH

2.2.5| ®dusnueckue 0CHOBBI METOIOB aHaJIM3a BEIIECTBA

2.2.6 | Macc - cneKTpoMeTpus B OpraHU4ECKOM XUMUU

2.2.7| CoBpemennsie Texnonornt MEMS koMmnoHeHTOB

2.2.8 | Macc - cieKTpoMeTpusi B OpraHU4eCKOH XUMUHI

2.2.9| CoBpemennsie TexHonorun MEMS koMrioHeHTOB

2.2.10 | Macc - CIeKTpOMETpHUS B OPTaHHUYECKON XUMHUH

2.2.11| CoBpemennble TexHonorui MEMS koMIIOHEHTOB

3. KOMIIETEHIIMUA OB YYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUATLIAHBI
(MOJLYJIS)

IIK-1: CnocoGeH cTpouTh puznyeckne 1 MATEMATHYECKHE MOJe/IH IPUOOPOB, CXeM, YCTPOICTB M YCTAHOBOK 3/1¢KTPOHHKHU
U HAHOI1EKTPOHMKH PA3THYHOro (yHKIHOHAIBLHOIO HA3HAYEHMS, HCII0JIb30BATh CTAHAAPTHBIE IPOrPaMMHBIE CPeCTBa
HX KOMIILIOTEPHOr0 MOJCIMPOBAHNSA U MIPOBOAUTL AHAJIN3 Pe3yJIbTaTOB

IIK-1.1. [TpoBoanT MoaeMpOBaHHe U HCCJIeT0BAHNS (PYHKINOHATBHBIX, CTATHYECKNX, IHHAMHYECKHX, BpeMEeHHBIX,
YaCTOTHBIX XapaKTePHCTHK NPHOOPOB, CXeM, YCTPOICTB U YCTAHOBOK J1eKTPOHNKH M HAHOYJIEKTPOHUKH PA3IHYHOIO
(pyHKIHMOHAJILHOTO HA3HAYEHHSI

3HaTh

IIpocreiimue Gpuzndeckre U MaTeMaTHIECKHE MOAENU (YHKIUOHAIBHBIX, CTATUYECKHUX, AMHAMUUECKUX, BPEMEHHBIX, YaCTOTHBIX
XapaKTEepPUCTUK NPUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK JIEKTPOHUKN M HAHOAIEKTPOHHUKH PAa3IMYHOTO ()YHKIHOHAIBLHOTO
Ha3HaYEHUsI

Ymern

ApryMEHTHPOBAHO BEIOMPATh A()(EKTHBHYIO METOIUKY SKCIEPUMEHTAIBLHOTO MCCIIeJOBaHMS IAPAMETPOB M XapaKTePUCTHK
pUOOPOB, CXEM, YCTPOUCTB M YCTaHOBOK AJICKTPOHHUKH M HAHOIJIEKTPOHUKH Pa3IMIHOTO (DYyHKIIMOHAIEHOTO Ha3HAYCHUS

Baanernb

Peanuzanmii Ha npakTuke 3 (HEeKTUBHON METOANKOM SKCTIEPUMEHTAILHOTO UCCIIeI0OBaHUS TapaMeTPOB U XapaKTePUCTUK MPUOOPOB,
CXEM, YCTPOHCTB 1 YCTaHOBOK AJIEKTPOHHKH M HAHOIEKTPOHUKH PA3INYHOTO (DYHKIHMOHAIBHOIO HA3HAYCHHUS

IIK-2: Cnoco0eH aHaIM3upPoOBaTh, CHCTEMATH3UPOBATH H 000011ATH Pe3yJbTAThI HCCJIe0BaHUIT MPUOOPOB, CXeM,
yCTpOﬁCTB H YCTAHOBOK 3JICKTPOHUKHA U HAHOIJICKTPOHUKU PA3JIUIHOI'0 (l)yHKIII/IOHaJ]I)HOFO Ha3HaAYCHUHA

IIK-2.1. AHaqM3upyeT Hay4Hble JaHHbIE, Pe3y/1bTAThI IKCIIEPUMEHTOB U HA0II0AeHI i

3narth

MaremMaTHIeCcKyI0 TEOPHIO SKCIIEPUMEHTA, MTO3BOJISIONIYI0 PE3KO MOBBICUTH TOYHOCTh M YMEHBIIUTE 00BEM IKCIIEPIMEHTAIBHBIX
UCCIIEI0OBAHUM.

Ymern

AHaNM3UpOBaTh HAyYHBIC JaHHbIC, Pe3yJIbTaThl KCIIEPIMEHTOB M HaOJIIOACHIH

Baanernb

Metoaukoii 06001eHNs PEe3yIbTAaTOB IKCIIEPUMEHTAIBHBIX UCCIEI0BAHNI IPUOOPOB, CXEM, YCTPONUCTB M YCTAaHOBOK 3JIEKTPOHUKHU U
HaHORJIEKTPOHHUKH PAa3JIMYHOTO (DYHKIHOHAIBHOTO Ha3HAYCHHUSI.




MIK-2.2. CucreMaTu3upyeT U 000011aeT pe3y/abTaThl HCCIe10BaAHU NPUOOPOB, CXeM, YCTPOHCTB U YCTAHOBOK JIEKTPOHUKH
M HAHOXJIEKTPOHUKH PA3JIMYHOr0o GyHKIMOHAJIHLHOI0 HA3HAYEHHA, MPECTABJISIET MAaTEPUAJIbI B BU/Ie HAYYHBIX 0TYETOB,
ny0auKaumii, npe3eHTanuii

3HaTh

Meroauky 00600IIeHns pe3yapTaTOB HCCIIeIOBAaHNUH TPHOOPOB, CXEM, YCTPOHCTB M yCTAaHOBOK JIEKTPOHUKH W HAHOIICKTPOHUKU
Pa3sIHYHOro (QYHKIIMOHAIBHOTO Ha3HAUCHHUS, IPEACTABIsIeT MaTepHalbl B BU/E HAYYHBIX OTYETOB, MyOIUKaluil, mpe3eHTanuit
Ymerb

AHaNM3UPOBaTh, CHCTEMATH3UPOBATh 1 0000IIaeTh Pe3yNbTaThl HCCIIEIOBAHIA IPHOOPOB, CXEM, YCTPOWCTB M YCTaHOBOK
SNIEKTPOHHUKH U HAHOAIEKTPOHUKH PA3NINYHOTO (PYHKIHMOHAIBPHOTO Ha3HAYEHH, IPECTABIICT MaTepUalbl B BUIe HAYUHBIX OTUETOB,
My ONMKaIUii, Mpe3eHTaIui

Baanernb

Brnanets HaBBIKaMH Pa0bOTHI ¢ KOMITBIOTEPHBIMH IIPOTppaMMaMHy 10 00pabOoTKe U aHAIN3y UCCIEAOBAHUH IPHOOPOB, CXEM,
YCTPOMCTB U YCTAaHOBOK MIEKTPOHUKU U HAHOAIEKTPOHUKH PA3INYHOTO (PyHKIMOHATBHOTO Ha3HAUEeHHS

B pe3ysbTare ocBOCHHS TUCHUILINHBI (MOAYJI) 00y4AKOUIHIICHA T0JKEH

3.1|3nars:

3.1.1| OCHOBHbBIE THIIBI COBPEMEHHBIX I_II/I(I)pOBLIX HHTCTPAJIBHBIX CXEM, UX ITapaMETPbl U obmactu IIPUMECHCHHUA.

3.2| Ymern:

3.2.1 | cobupats, aHATM3NPOBATH M CHCTEMAaTH3NPOBATH OTEYECTBEHHYIO U 3apyOeKHYI0 HAyIHO-TEXHUUECKYIO HHPOPMANHNIO 110
U(POBBIM MUKPOCXEMaM U yCTPOUCTBAM M IPUMEHSTh IOIyYSHHBIC 3HAHUS TP IPOSKTHPOBAHUH IIU(PPOBBIX YCTPOUCTB
IIPOMBIIIUICHHOH 31EKTPOHUKH.

3.3| Biagers:

3.3.1| skcrepuMEHTaIBHOTO UCCIEOBAHUS CXEM, YCTPOUCTB U YCTAHOBOK MIEKTPOHUKH U HAHORIEKTPOHUKH PAa3TUIHOTO
(YHKIHOHAILHOTO Ha3HAUCHUSL.

4. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI (MO YJISA)

Kon HaumenoBanue pa3aesioB u tem /Buj 3ausatusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kypc MU KOHTPOJS
Paznen 1. KomOuHanuoHHble ycTpoiicTBa
1.1 BbazoBeie oruueckue snementol. /Tema/ 7 0
1.2 OyHKIMOHATBHBIE Y3716l KOMOMHAI[HOHHOTO H 7 2 IK-1.1-3 JI1.6 JI1.1 KonTpomnbHbie
NI0CIIEI0BATENBHOrO TUIA. ba3oBble Joruyeckue IK-1.1-y JI1.2 J11.7 BOIIPOCHI
aneMeHThl. CTaTu4ecKkue U BpeMeHHbIe TapaMeTphl IIK-1.1-B JI1.3 J11.8
JIOTMYECKUX 2JIEMEHTOB. Y CJIOBHOE 0003HaUCHHE [K-2.1-3 JI1.4 JI1.5
HHTETrpaIbHBIX MUKpocxeM. /JIex/ MK-2.1-y | JI1.9J12.1J13.
IIK-2.1-B 1J13.3J13.2
[K-2.2-3 21022
[K-2.2-y
TIK-2.2-B
1.3 OyHKIMOHATBHBIE Y3716 KOMOMHAIIMOHHOTO 1 7 3 IK-1.1-3 JI1.6 JI1.1 VYerHslil onpoc
oCaeI0BaTeNIbHOro Thna. ba3soBble lornyeckue [IK-1.1-Y JI1.2 JI1.7
aneMeHThl. CTaTHYecKue U BpEMEHHbBIE TTapaMeTphl [IK-1.1-B JIT.3 J11.8
JIOTHYECKHX JJIEMEHTOB. Y CIIOBHOE 0003HAUCHHE [K-2.1-3 JI1.4 JI1.5
HMHTErpaIbHBIX MUKpocxeM. /Cp/ MK-2.1-y | J1.9J12.1J13.
IIK-2.1-B 1J13.3J13.2
IK-2.2-3 21322
MK-2.2-y
IIK-2.2-B
1.4 TunoBble KOMOWHAIIMOHHbIE (DYHKIMOHATIbHBIE 7 0
Y3JIBL.
/Tema/
1.5 JemudpaTtopsl, mudpaTopbl, MyJIbTHILIEKCOPHI, 7 4 IK-1.1-3 JI1.6 JI1.1 KonTpomnsHbsie
uugpoBse KOMIapaTopsl. /JIex/ K-1.1-y JIL.2 J11.7 BOIPOCHI
IIK-1.1-B JI1.3 JI1.8
MK-2.1-3 JI1.4 J11.5
[K-2.1-y | J1.9J12.1J13.
[1IK-2.1-B 1J13.3J13.2
IK-2.2-3 21392
MK-2.2-y
IIK-2.2-B




1.6 JemmdpaTopsl, mH(paTops!, MyIbTUIIIEKCOPEI, IK-1.1-3 JI1.6 JI1.1 VYernslii onpoc

nu¢poBsie KommapaTopsl. /Cp/ IK-1.1-y JI.2 J11.7
IK-1.1-B JI1.3J11.8
IK-2.1-3 JI1.4 J11.5
M[K-2.1-y | J1.9J12.1J13.
I1K-2.1-B 1J13.3J13.2
I1K-2.2-3 3132
IK-2.2-y
[1K-2.2-B

1.7 Apudmerndeckue ycrporictsa. /Tema/

1.8 ITomycymmaropsl. [TonHblil ogHOpa3psIHbII [K-1.1-3 JI1.6 JI1.1 KonTpomnsHsie
cymmatop. [lapannensHslit cymmaTop ¢ MK-1.1-y JI1.2 J11.7 BOIIPOCHI
TocJIeIOBaTeIbHBIM NiepeHocoM. [lapanenbHblit [IK-1.1-B JIT.3 J11.8
CYMMaTOp ¢ IapauleIbHbIM NIEPEHOCOM. JIBOMYHO- IK-2.1-3 JI1.4 JI1.5
JIECSITUIHBIA cymMMaTop. OaHOpa3psIIHBIN [K-2.1-y | JI1.9J12.1J13.

JIBOMYHBINA BEIYUTATENb. [1OJTHBIN OHOPA3PSTHBIN T1IK-2.1-B 1J13.3J13.2
BbIUUTATENb. MHOrOpa3psIHbIi BEIUUTATEND. I1K-2.2-3
ApnpMeTHKO-JIOTHIEeCKHE YCTPONHCTBA. IK-2.2-y
[IpencraBnenue yncen B HOpPMAIM30BaHHOM IIK-2.2-B

Buze. /Jlex/

1.9 ITomycymmaropsl. [TonHbII 0qHOpa3psIIHbII IK-1.1-3 JI1.6 JI1.1 YcTHBIN onpoc
cymmatop. IlapannensHsiil cymmarop ¢ IK-1.1-y JI1.2 JI1.7
IOCJIEI0BATENbHBIM IIEpeHocoM. [lapasuienbHblii IIK-1.1-B JI1.3 J11.8
CyMMATOp € napajuieIbHbIM IEPEHOCOM. J|BOMUHO- IK-2.1-3 JI1.4 J11.5
JECSITUYHBIN cymMaTop. OaHOpa3psIIHbIN MK-2.1-y | J1.9J12.1J13.

JBOUYHBIN BeIYUTAaTENb. I10JIHBINA OHOPA3pSAAHBIN IIK-2.1-B 1J13.3J13.2
BbIUMTATENb. MHOrOpa3psIHbIi BEIUUTATED. [K-2.2-3
Apu(METHKO-IOTHIECKUE YCTPOUCTRA. [K-2.2-Y
IIpencraBnenue yucen B HOPMaIU30BaHHOM TIK-2.2-B

Buze. /Cp/

1.10 VYerpoiictBa oToOpaxkenus unpopmanuu. /Tema/

1.11 Knaccudumkanust naankatopoB. CBETOANOIHBIC IK-1.1-3 JI1.6 JI1.1 KonTponbHbie
UHIUKATOPBL. CXeMbl BKIFOYEHHS CBETOAMOIHBIX [IK-1.1-Y JI1.2 JI1.7 BOIIPOCHI
UHAUKATOPOB. JKUIKOKPHCTATIIMUECKHIE TIK-1.1-B JI1.3 JI1.8
WHIUKATOPHL. YTIpaBJICHHUE I1K-2.1-3 JI1.4 JI1.5
KHUIKOKPUCTAITHISCKUMA HHANKaTOpamH. /JIex/ MK-2.1-y | JI1.9J12.1J13.

[1K-2.1-B 1J13.3J13.2
[1K-2.2-3
IK-2.2-y
[1K-2.2-B

1.12 Knaccudurkanus naankaropos. CBeTOANOTHEIE IK-1.1-3 JI1.6 JI1.1 VYernslii onpoc
MHAUKATOPBL. CXEMBI BKIIOYEHHS CBETOAUOIHBIX [IK-1.1-yY JI1.2 JI11.7
WHIUKATOPOB. JKUAKOKPUCTAIITHIECKHE [IK-1.1-B JIT.3 J11.8
HMHAUKATOpBL. YIIPaBICHUE IK-2.1-3 JI1.4 JI1.5
KUIKOKPUCTANIMIECKUMU HHANKaTopamu. /Cp/ MK-2.1-y | JI1.9J12.1J13.

[1K-2.1-B 1J13.3J13.2
[1K-2.2-3
IK-2.2-y
IIK-2.2-B
Pa3nen 2. [{udpoBbie aBTOMATHI.

2.1 Tpurrepsr. /Tema/

2.2 Knaccudukamus TpurrepoB. ACHHXpOHHBIE MK-1.1-3 JI1.6 JI1.1 Kontponbubie
TPUTTEPHI. ACUHXPOHHBIN RS-Tpurrep Ha [K-1.1-y JIL.2 JI1.7 BOIIPOCHI
anemenTax V-HE. CHUHXpOHHBIE TPUTTEPHL. IK-1.1-B JI1.3 JI1.8
CunxporHslif RS-tpurrep Ha anemenrtax U-HE. D IK-2.1-3 JI1.4 J11.5
-TPUITEP, CHHXPOHU3UPYEMBIH MO YpOoBHIO. D- [IK-2.1-y | JI1.9J12.1J13.

TPHUTTEp, CHHXPOHM3UPYEMBIH 1o pponTy 1/0. D- I1K-2.1-B 1 J13.3J13.2
TPHUTTEP, CHHXPOHM3UpYeMEIi 1o (porTy 0/1. T- IK-2.2-3 01022
tpurrep. JK-tpurrep. Ilpumep IK-2.2-y
¢yuxkunonuposanus JK-tpurrepa K555TB1. [1K-2.2-B

[Mpumenenune Tpurrepos. IlocTpoeHne THITHYHOTO
IIOpPTa MUKPOKOHTPOILIEPOB. /JIex/




23 ACHHXPOHHBIE TPHITEPBl. ACHHXPOHHBIH RS- IK-1.1-3 JI1.6 JI1.1 Ortuer
tpurrep Ha snemeHTax U-HE. CunxpoHHbIe [K-1.1-y JI.2 J11.7
Tpurrepsl. CUHXpoHHBIN RS-Tpurrep na IK-1.1-B JI1.3 JI1.8
anemenrax U-HE. D-tpurrep, IK-2.1-3 JI1.4 JI1.5
CHUHXPOHHM3HUPYEMBIH 0 YpoBHIO. /J1ab/ M[K-2.1-y | J1.9J12.1J13.

I1K-2.1-B 1J13.3J13.2
I1K-2.2-3 €]
IK-2.2-y

[1K-2.2-B

2.4 D-tpurrep, cCMHHXpOHU3UpYeMbIid o GpouTy 1/0. IK-1.1-3 JI1.6 JI1.1 Ortuer
D-tpurrep, cuXpoHM3UpYyeMbli 1o ¢pponty 0/1. T IK-1.1-y JI1.2 J11.7
-tpurrep. JK-tpurrep. ®yuxkunonuposanus JK- IIK-1.1-B JI1.3 J11.8
tpurrepa K555TB1. /J1a6/ IK-2.1-3 JI1.4 JI1.5

MK-2.1-y | JI1.9J12.1J13.
[1K-2.1-B 1J13.3J13.2
[K-2.2-3 22
[K-2.2-y

I1K-2.2-B

2.5 IIpumenenue TpurrepoB. Cxema yCTpaHEHUS [K-1.1-3 JI1.6 JI1.1 Otuer
BIMSAHHA Apebe3ra koHTakToBllocTpoeHue IK-1.1-y JI1.2 J11.7
TUIIUYHOTO TIOPTa MUKPOKOHTpOJLTepoB. /T1p/ IIK-1.1-B JIT.3 J11.8

IK-2.1-3 JI1.4 J11.5
MK-2.1-y | JI1.9J12.1J13.
IIK-2.1-B 1JI3.3J13.2
[1K-2.2-3 21022
IK-2.2-y

IIK-2.2-B

2.6 ACHUHXPOHHBIE U CHHXPOHHBIE TPUTTEPHI B BUIE IK-1.1-3 JI1.6 JI1.1 YerHblii onpoc
MHKPOCXEM CpETHEeH CTENeH! NHTETPALIUH. [K-1.1-y JIL.2 JI1.7
[IpuMeHeHne TPUTTEPOB B YCTPOHCTBAX ITUPPOBO TIK-1.1-B JI1.3 JI1.8
anekTpoHuku. /Cp/ MK-2.1-3 JI1.4 J11.5

[K-2.1-y | J1.9J12.1J13.
I1K-2.1-B 1J13.3J13.2
I1K-2.2-3 01032
[K-2.2-y

I1K-2.2-B

2.7 Cuerunky umMnynbcoB. /Tema/

2.8 Knaccudurkanust C4eTYMKOB HMITYJTECOB. MK-1.1-3 JI1.6 JI1.1 KonTpoasHbie
ACHUHXPOHHbBIE CUYETUUKH: CyMMHUPYIOIIHLE, [K-1.1-Y JI.2 J11.7 BOIIPOCHI
BBIUUTAIOIUE U PEBEPCUBHBIE CUETUUKH. I1K-1.1-B JI1.3 JI1.8
ACUHXPOHHBIE CUETUUKU CPEIAHEN CTENIEHH IK-2.1-3 JI1.4 JI1.5
uHTerpanu. CHHXpOHHbBIE CUETYUKH: MK-2.1-y | JI1.9J12.1J13.
CYMMHUPYIOIIHE, BEIYUTAIONINE W PEBEPCUBHbBIC [1K-2.1-B 1J13.3J13.2
cueTyuky. CUETUUKHU C IPOU3BOJIBHBIM MOJYJIEM IK-2.2-3 0102
cueta. [IpuMeHeHHE CUETINKOB UMITYyIbCOB. /JIek/ IK-2.2-y

IIK-2.2-B

2.9 ACHHXpPOHHBIE CUYETYHUKH UMITYJIbCOB: IK-1.1-3 JI1.6 JI1.1 Ortuer
CYMMHUpYIOIINE, BEIYUTAIONINE U PEBEPCUBHbBIC IK-1.1-y JI1.2 JI1.7
cuetquku. /J1ab/ TIK-1.1-B JIT.3 J11.8

[K-2.1-3 JI1.4 J11.5
MK-2.1-y | JI1.9J12.1J13.
[1K-2.1-B 1J13.3J13.2
[K-2.2-3 €)!
[K-2.2-y

I1K-2.2-B

2.10 CHHXPOHHBIE CUETYUKU UMITYJIbCOB! IK-1.1-3 JI1.6 JI1.1 Otuer
CyMMHUPYIOIINE, BBIYUTAIONINE U PEBEPCUBHBIE IK-1.1-¥ JI1.2 J11.7
cueTuukw. /J1ab/ IK-1.1-B JI1.3J11.8

IK-2.1-3 JI1.4 J11.5
MK-2.1-y | JI1.9J12.1J13.
IIK-2.1-B 1J13.3J13.2
[1K-2.2-3 22
IK-2.2-y

[1K-2.2-B




2.11 CYeT4nKH UMITYITBCOB C IIPOU3BOJIEHBIM MOJTYJIEM IK-1.1-3 JI1.6 JI1.1 Ortuer

cuerta. /TIp/ IK-1.1-y JI.2 J11.7
IK-1.1-B JI1.3J11.8
IK-2.1-3 JI1.4 J11.5
MK-2.1-y | JI1.9J12.1J13.
I1K-2.1-B 1J13.3J13.2
I1K-2.2-3 22
[K-2.2-y
I1K-2.2-B

2.12 CueT4YHKH UMITYJIbCOB B BHJIE MUKPOCXEM CpeJTHEH IK-1.1-3 JI1.6 JI1.1 YcTHBIN onpoc
CTeleHU UHTerpauuu. Peanuzanys cueTyuka IK-1.1-y JI1.2 J11.7
HMITYJIECOB C 3aJJaHHBIM MOIyJeM cuera. /Cp/ IIK-1.1-B JI1.3 J11.8

IK-2.1-3 JI1.4 J11.5
MK-2.1-y | JI1.9J12.1J13.
IIK-2.1-B 1J13.3J13.2
I1K-2.2-3 2132
IK-2.2-y

IK-2.2-B

2.13 Peructpsr. /Tema/

2.14 Knaccudukanus peructpoB. PerucTpsl maMsTH. MK-1.1-3 JI1.6 JI1.1 KonTtponbusie
Peructpel namsatu B Bune UMC cpenneii crenenu [K-1.1-y JIL.2 JI1.7 BOIIPOCHI
uHTerpanuu. [fpumeHeHue napamienbHbIX IIK-1.1-B JI1.3 JI1.8
perucTpoB. Peructpsl ciBura BieBO U BIPABO. IK-2.1-3 JI1.4 J11.5
IIpumeHeHre perucTpoB CABHUIra Jisi OBICTPOTO [K-2.1-y | JI1.9J12.1J13.

YMHOXXEHUSI U A€JICHUS IBOMYHBIX YHCEIL. I1K-2.1-B 1J13.3J13.2
YHHUBepcalbHbIE PETUCTPBL. Y HUBEPCAIIbHBIE IK-2.2-3 01032
peructpsl cisura B Buge UMC cpenneil ctenenu [1IK-2.2-Y

uHTerpanuu. KonbieBsie perucTpel. [1K-2.2-B
PacripenenuTeny HMITyJTECOB Ha OCHOBE PETHCTPOB

casura. Cuetunk JIxoHcona. /Jlex/

2.15 Peructpbl mamsitu. Peructpsl ciBura BieBo u IK-1.1-3 JI1.6 JI1.1 Ortyer
BIPaBO. YHHUBEPCAIbHBIE PETHCTPHI. [K-1.1-y JI.2 J11.7
YHuBepcabHble perucTpsl casura B Bujge MMC IK-1.1-B JI1.3 JI1.8
cpenHel creneny uHTerpanuu. Komnbiessie MK-2.1-3 JI1.4 J11.5
peructpsl. Pacnipenenurenn uMnyiLCoOB HA OCHOBE [K-2.1-y | JI1.9J12.1J13.
peructpos casura. /J1ad/ I1K-2.1-B 1J13.3J13.2

IK-2.2-3 0132
IK-2.2-y
I1K-2.2-B

2.16 Peructpel namsatu B Bune UMC cpenueii crenenu IK-1.1-3 JI1.6 JI1.1 Ortuer
unTerpanuu. [IpumeHenne napamienbHbIX [K-1.1-y JI1.2 JI1.7
peructpoB. IIpuMeHeHHe perucTpOB CIBUTA IS IIK-1.1-B JI1.3 JI1.8
OBICTPOTO YMHOXKCHHUS U JISICHHSI TBOUTHBIX I1K-2.1-3 JI1.4 JI1.5
yycel. YHUBEPCAIbHBIE PETUCTPhI CABUTa B BUMIE MK-2.1-y | J1.9J12.1J13.

HMC cpenHell CTeeHH HHTETPaLUHL. [1K-2.1-B 1J13.3J13.2
Pacnpenenureny UMIyJIbCOB HA OCHOBE PETHCTPOB [K-2.2-3 22
capura. Cuerynk JIxoncona. /IIp/ IK-2.2-y

IK-2.2-B

2.17 Peructpsl B BUJie HHTETPAIbHBIX MUKPOCXEM IK-1.1-3 JI1.6 JI1.1 YerHbIit onpoc
cpeaHel creneHu uHTerpanuy. [lpumenenue [K-1.1-y JI1.2 J11.7
rapaJijielIbHbIX perucTpoB. Pacnpenenurenu [IK-1.1-B JIT.3 JI1.8
HMILYJIbCOB Ha OCHOBE KOJIBLIEBBIX IK-2.1-3 JI1.4 JI1.5
peructpos. /Cp/ MK-2.1-y | JI1.9J12.1J13.

IK-2.1-B 1J13.3J13.2
[1K-2.2-3 3132
IK-2.2-y
IIK-2.2-B

2.18 ITonynpoBOAHUKOBBIC 3aIIOMUHAIOIIIHE

ycrpoiicTsa. /Tema/




2.19 Knaccudurkanus 3anoMuHaOMNX yCTPOUCTB. 8 IK-1.1-3 JI1.6 JI1.1 Kontponbnsie
Cratuueckue O3Y: ycinoBHOE 0003HAUCHHE, [K-1.1-y JI.2 J11.7 BOIIPOCHI
Ha3HaueHue BbIBOIOB. CtaTnueckue O3V ¢ [IK-1.1-B JIT.3 J11.8
pa3AcibHBIMU BBIBOJAMU BXOJ1a U BBIXOZA [1K-2.1-3 JI1.4 JI1.5
nanubeiX. Cratnueckue O3V ¢ 00beIMHEHHBIMUA [IK-2.1-y | J1.9J12.1J13.

BBIBOZAMU BX0J1a U BbIX0Ja JaHHBIX. [locTosiHHBIE I1K-2.1-B 1J13.3J13.2
3alIOMUHAIOLINE YCTPOHCTBA: MAaCOYHBIE, [K-2.2-3 22
IIPOrpaMMHUPYEMBIE U PEIIPOrPAMMUPYEMBIE. IK-2.2-y

Did1II- MaMsITh. ApXUTEKTYpa (QI3II-NaMsITH C [IK-2.2-B
oprarmzarmeit NOR. Apxurekrypa Qidnr-naMsaT

¢ opranuzauueit NAND. YBenuueHue eMKocTu

MOJyJISl TAMSTH 3a CUET YBEINYECHHUS Pa3psIHOCTH.

Hapamusanue eMKOCTH MOAYJISL IAMATH 32 CUET

YBEITUYEHUS PAa3PSAHOCTH aJipeca.

Junamudeckue O3Y. YcnoBHOe 0003HaUEHHE.

CrpyKTypa MaTpHUIbl 3a[I0MU-HAIOLIUX JIEMEHTOB.

Bpemennsie quarpammst JIO3Y B pexume 3anucu,

CUMTBHIBaHUS W pereHepanun. /JIex/

2.20 HccnenoBanne Maco4HbIX TOCTOSHHBI3 4 MK-1.1-3 JI1.6 JI1.1 Otuer
3allOMHMHAIOMIKX yCTpoUCTB. MccnenoBanue [IK-1.1-Y JI1.2 JI1.7
cratuaeckux O3Y. MccnenoBanue BIvsHUE [K-1.1-B JIT.3 J11.8
JutensHocTH curHanoB R/W u CS Ha paboty IK-2.1-3 JI1.4 JI1.5
0O3Y. /Jlab/ [K-2.1-y | J1.9J12.1J13.

I1K-2.1-B 1J13.3J13.2
IK-2.2-3 21
[K-2.2-y

IIK-2.2-B

2.21 YBenuueHne eMKOCTA MOLYJIS MaMSITH 32 CHET 2 IK-1.1-3 JI1.6 JI1.1 Otuer
yBenuueHus paspsaaHocTy. HapamuBanue eMKocTH IK-1.1-y JI1.2 J11.7
MOZYJIS IAMATH 3a CYET YBEIMYCHHUS Pa3psiAHOCTH IIK-1.1-B JI1.3 JI1.8
anpeca. /TIp/ IK-2.1-3 JI1.4J11.5

MK-2.1-y | JI1.9J12.1J13.
IIK-2.1-B 1J13.3J13.2
MK-2.2-3 21
[K-2.2-y

I1K-2.2-B

2.22 ITocTosiHHBIE 3aTIOMUHAIOIINE YCTPOHCTBA! 8,3 IIK-1.1-3 JI1.6 JI1.1 YerHbIit onpoc
MAaCOYHBIE, IPOTPAMMUPYEMBIE U [K-1.1-y JJ1.2 J11.7
penporpammupyembie. OdiI- maMsTh. IK-1.1-B JI1.3 J11.8
ApXUTEKTYpa QUIBII-TIAMSATH ¢ OpraHu3aIen [1K-2.1-3 JI1.4 JI1.5
NOR. ApxutexTypa QIdII-IIaMsITH C [MK-2.1-Y | JI1.9J12.1JI3.
opranuzanueid NAND. YBennuenue eMKocTu T1IK-2.1-B 1J13.3J13.2
MOJYJIS IAMSITH 32 CYET YBEJIMUEHUS Pa3psiTHOCTH. [1K-2.2-3 21032
HapamuBanue eMKocTH MOAYIIS TAMSTH 32 CHET [K-2.2-y
YBEIMYEHUs Pa3psAAHOCTHU aapeca. [1K-2.2-B
Juuamudeckue O3Y. YceiaoBHoe 0003HAUCHUE.

CTpyKkTypa MaTpHUIIbI 3aIIOMU-HAIONIHX JIEMEHTOB.
Bpemennsie auarpammsel JIO3Y B pexumMe 3anucu,
CUMTBIBAaHUS U pEreHepaIiy.

/Cp/

2.23 OyHKIIMOHATBHBIE Y3JIbI IAGPOBOH 0
anekTpoHukH. /Tema/

2.24 VYeTpolicTBO U3MepeHusi BpEMEHHBIX HHTEPBaJIOB. 8 IK-1.1-3 JI1.6 JI1.1 KonTposnsHbsie
[orpemHocTs U3MEpEeHUs! BpeMEHHBIX K-1.1-y JI1.2 J11.7 BOIPOCHI
WHTEPBAIOB. Y CTPOHCTBO MPUBSI3KH [IK-1.1-B JIT.3 JI1.8
ACHHXPOHHOTO CHTHAJIa K CHHXPOHHOH IK-2.1-3 JI1.4 JI1.5
T10CJIEJOBATEILHOCTU. Y CTPOUCTBO U3MEPEHHUS [K-2.1-y | J1.9J12.1J13.

HWHTEpBaJla BPEMEHHU CIAIAI0IIEro U [K-2.1-B 1J13.3J13.2
HapacTarollero HanpspkeHus. smepenue [1K-2.2-3 32
TIOCTOSIHHOM BpEMEHU UHTETPUPYIOIIEH LETH. [K-2.2-y

ObecneueHne 3aJaHHON TOTPEITHOCTH TIK-2.2-B

n3Mepenuit. /Jlex/




2.25 Y cTpoiicTBO U3MEPEHHS BpDEMEHHBIX UHTEPBAJIOB. 4 IK-1.1-3 JI1.6 JI1.1 VYernslii onpoc
ITorpeniHoCTh U3MEPEHUST BPEMEHHBIX [K-1.1-y JI.2 J11.7
HUHTEPBAJIOB. Y CTPONCTBO NPUBSI3KU IK-1.1-B JI1.3 JI1.8
ACHUHXPOHHOI'O CUTHAJIa K CHHXPOHHOMI IK-2.1-3 JI1.4 JI1.5
MOCTIeIOBATENBHOCTH. Y CTPOUCTBO U3MEPEHHUS M[K-2.1-y | J1.9J12.1J13.
WHTEpBaJIa BPEMEHHU CIAIAr0IIEro U [1K-2.1-B 1J13.3J13.2
HapacTarolero HanpspkeHus. Msmepenue [K-2.2-3 21
IIOCTOSIHHOM BPEMEHHU MHTETPUPYIOLICH LIEeTIN. IK-2.2-y
ObecnieueHue 3aaHHON TOTPEITHOCTH [1K-2.2-B
n3mepennit. /Cp/
Paznea 3. KypcoBoii npoekt
3.1 Kypcogoit npoekt /Tema/ 0
32 /KIIKP/ 15,7 IK-1.1-3 JI1.6 JI1.1 3amura
K-1.1-y JI1.2 JI1.7 KypCOBOTO
IIK-1.1-B JI1.3 JI1.8 MIPOEKTa
IK-2.1-3 JI1.4 J11.5
MK-2.1-y | JI1.9J12.1J13.
[IK-2.1-B 1J13.3J13.2
IK-2.2-3
IK-2.2-y
TK-2.2-B
Pasnen 4. Dx3amen
4.1 Ox3ameH 1o kypey "Ludponas 0
anexrponuka'. /Tema/
4.2 /UKP/ 0,65 IK-1.1-3 JI1.6 JI1.1 Bonpocs! k
[K-1.1-y JI1.2 JI1.7 JK3aMEHY
IIK-1.1-B JI1.3J11.8
IK-2.1-3 JI1.4 J11.5
MK-2.1-y | JI1.9J12.1J13.
IIK-2.1-B 1J13.3 J13.2
I1K-2.2-3
IK-2.2-y
[IK-2.2-B
43 /Kuc/ 2 MK-1.1-3 JI1.6 JI1.1 Bompocs! k
[K-1.1-y JI.2 J11.7 9K3aMEHY
IK-1.1-B JI1.3J11.8
MK-2.1-3 JI1.4 J11.5
MK-2.1-y | JI1.9J12.1J13.
I1K-2.1-B 1J13.3J13.2
I1K-2.2-3
[K-2.2-y
I1K-2.2-B
4.4 /OK3ameH/ 44,35 | TIK-1.1-3 JI1.6 JI1.1 Bomnpocs! k
[K-1.1-y JI1.2 J11.7 9K3aMEHY
IIK-1.1-B JI1.3 JI1.8
IK-2.1-3 JI1.4J11.5
MK-2.1-y | JI1.9J12.1J13.
IK-2.1-B 1J13.3J13.2
I1K-2.2-3
IK-2.2-y
IK-2.2-B

5. OHEHOYHBIE MATEPHAJIBI 110 JUCIIUIIJIMHE (MO YJIIO)

O1neHOUHBIE CPEACTBA TS TPOBEICHHS TPOMEKYTOUHON aTTeCTalluy 00yJarouxcst puBeAeHsl B [IpunoskeHnn Kk padoueit
porpaMMe AUCIMILIMHBI (CM. ToKyMeHT "OreHouHble MaTepuaisl o auciuruinie "[{udposas snexTponuka").

6. YAEBHO-METOJHUYECKOE H THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITJINHBI (MO YJIA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHAas JIMTepaTypa




No ABTOpBI, COCTaBUTENN 3arnaBue UsznarensctBo, | KomnuectBo/
rox Ha3BaHUC
3BC
JI1.1 | Yrpromos E.IT. [Mudposas cxeMoTexHuKa : Y4eb.mocodue A CTyI. CII6.:BXB- 5-8206-0100-

Cankr- 9,1

[eTepOypr,

2000, 518c.

JI1.2 | Yrpromos E.I1. Hudposas cxemoTexHrka : Yued.mocodue Ajs CTyI. CII6.:BXB- 5-8206-0100-

IeTepOypr, 9,1

2001, 518c.

JI1.3 | Hosoxwuios O.I1. DJIeKTPOHMKA U CXEMOTEXHHKA: B 2 T. : y4e0. I akaJeM. M.: IOpaiir, 978-5-9916-
OaxanaBpuata 2015, 421c. 4184-5,1
JI1.4 | VYrpromos E.II. [Tudporas cxemoTexHnKa : Y4ed.mocodue s CTyI. CII6.:bXB- 5-8206-0100-

IetepOypr, 9,1

2001, 518c.

JI1.5 | Yrpromos E.IT. [Mudposas cxeMoTexHUKa : Y4eb.mocodue CII6.:BXB- 5-94157-397-

IetepOypr, 91

2004, 782c.

JI1.6 | CBusizoB A.A., ®okun | HccrnenoBanne KOMOMHAIIMOHHBIX YCTPOIMCTB : MeTo.yKa3.K Ps3ann, 1992, o1
A.H. nab.pabore 12c.
JI1.7 | Hooxwunos O.I1. DJIeKTPOTEXHUKA U MEKTPOHHKA : yuel. it 6akaaaBpoB M.: IOpaiir, 978-5-9916-

2013, 653c. 2061-1, 1

JI1.8 | Yrpromos E.I1. [Tudporas cxemoTexHnKa : Y4ed.mocodue s CTy. CII6.:bXB- 5-8206-0100-

CaHkT- 9,1

[etepOypr,

2000, 518c.

JI1.9 |llemanaesa, JI. U. DIEKTPOHUKA K MUKPOTPOIIECCOPHAA TEXHHUKA : YIeOHO- Mockga: Aii 978-5-4497-
METOIUYECKOE TTOCoOHe Iu Ap Meaua, |1882-2,

2023, 148 c. https://www.i
prbookshop.r
u/126280.htm
1

6.1.2. JlonoJiHMTEIbHASA JUTEPATYPa
Ne ABTOpBI, COCTaBUTENIN 3arnaBue WznarensctBo, | KommuectBo/
rox Ha3BaHUC
3BC
JI2.1 |Mapuenxko A. JI. OCHOBBI DNIEKTPOHUKH : yueOHOe 1mocodue ISt By30B Mockga: JIMK | 978-5-94074-

[Ipecc, 2010, 432-0,

296 c. http://e.lanbo
ok.com/books
/element.php?
pll cid=25&
pll_1d=889

6.1.3. MeTronuueckue paspadoTku
Ne ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, | KommuectBo/
rox Ha3BaHUC

ObC




No ABTOpBI, COCTaBUTENN 3arnaBue UsznarensctBo, | KomnuectBo/
roj Ha3BaHHE
DBC
JI3.1 |CsuszoB A.A. OCHOBBI ITUPPOBOIT AMEKTPOHHUKH : METOTUUECKHE YKa3aHUS Pszanb: PULL s
PI'PTY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/877
JI3.2 | CsuszoB A.A. OcHOBBI IU(POBOI1 AMEKTPOHHUKHU : METOJI. YKa3. K J1a0. pabotam Ps3ann, 2012, o1
44c.
JI3.3 | CBuszos A.A. OcHOBEI ITI(POBOIL MEKTPOHUKH : MeTo1.yKa3.K 1ab.paboTam Psazans, 2004, |, 1
40c.
6.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu ""UnTepHeT"
21
22
6.3 IlepeyeHb MpOrpaMMHOIo odecrevyeHus: 1 UHPOPMAMOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHb JMIIEH3UOHHOTO U CBOOOIHO PACIPOCTPAHAEMOr0 MPOrPAMMHOI0 00ecniedeH s, B TOM YHcJIe
0TEeYeCTBEHHOI0 MPON3BOICTBA
HaumeHnoBaHue Onucanue
Adobe Acrobat Reader Coboanoe ITO
LibreOffice Csob6omgnoe ITO
OpenOffice Ceoboanoe I1O
Daitnossri MmeHexep FAR Caoboxnoe ITO

LibreOffice 5

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

28.10.2011 r.)

CrpaBognas mpaBoBast cuctema «KoncymsrantIImoc» (moroBop o6 mHpopMammoHHOH mommepxkke Nel342/455-100 ot

6.3.2.2

Cucrema Koncynprantllitoc http://www.consultant.ru

6.3.23

WNudopmaunonno-npasosoii moptan TAPAHT.PY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

214 nabopaTopHBIA KOPIyC. ydeOHas ayauTOpHs IJIs MPOBEACHUSA Y4eOHbIX 3aHATHH. Crenuanu3upoBaHHas Mmebenb (60
MOCaJI0YHBIX MECT), MAaTHUTHO-MapKepHas Jocka. MysibTuMena npoekrop, 1 axkpan. 1K,

216 mabopaTopHBId KOpITyC. ydeOHast ayIuTOPHs JJIsl MPOBEACHUS Y4eOHbIX 3aHsATHH. CrnennannzupoBanHas mebenb (26
MOCaJOYHBIX MecTa). YdebHo-mabopaTtopHble creHasl, RLC wmerpsr VC 9808, reneparopst curranoB GRG-3015,
reneparopsl I'6-46, ocumsutorpadsr Rigol 1042c¢.

8. METOAUYECKHUE MATEPHAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

Meroanueckoe obecredeHne TUCIUIUINHGI IPUBECHO B IPUIOKEHUHU K paboueil mporpaMMe TUCHUIIUHEL (CM. JOKYMEHT

«Metoauueckue YKa3zaHusa JUCHUIIINHbBL «]_[I/I(l)pOBa}'{ 3HCKTpOHHKa»>)).

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOI NOAMNUCHIO

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii
3ABEAYIOLWNM AnekcaHapoBwuy, 3aBeaytolumin kacdeapoii M1
KA®E/[PbI

MOAMUCAHO ®rBEO0Y BO "PIPTY", PIPTY, Kpyrnos Cepreii
3ABEAYOLLMM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M1
BbIMYCKAIOLLIEV

KADEZIPbI

Onepatop 340 000 "KomnaHus "TeH3op" —

17.06.26 14:45 (MSK)

17.06.26 14:45 (MSK)

MpocTas noagnucb

MpocTas nognucb




