MMWHHNCTEPCTBO HAYKU U BBICIIIET'O OBPA30OBAHNS POCCUCKON ®EIEPALIN

OENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IVKETHOE OBPA3OBATE/IBHOE
YUYPEX/JEHUE BBICIIET'O OBPA30BAHUA
"PSI3BAHCKUH I'OCYJJAPCTBEHHBIN PAJMOTEXHUYECKUH YHUBEPCUTET
NMMEHU B.®. YTKUHA"

COI''TACOBAHO YTBEPXIARO
3aB. BeIMyCKatoleit Kadeapel

Pacuer u IpoeKTHPOBaHHE MHKPOBOJ/IHOBBIX IPHOOPOB
U YCTPOMCTB
pabouasi mporpaMma JAUCLUIIIMHBI (MOZYJIs1)

3akperuieHa 3a Kadepoit D/IeKTPOHHBIX MPHOOPOB
YuebHbIH 1/1aH 11.04.04_24_00.plx
11.04.04 DnekTpoHMKA ¥ HAHOZ/IEKTPOHUKA

Keanmudwukaryst MarucTp

dopma 00yueHust ouHas

OO61m1ast Tpy0eMKOCTh 6 3ET

Pacnpe/ie/ieHHe 4acoB AUCHMILUIMHEI 0 CEMeCTPaM
Cemectp
(<Kypc>.<CemecTp 3(2.1)
Ha Kypce>) Wroro
Hepens 10

Bug 3aHsTHI YII PIT VIl PIT
Jlekumn 20 20 20 20
JlabopaTopHbie 10 10 10 10
[IpakTHueckue 20 20 20 20
Has KoHTakTHas 0,65 0,65 0,65 0,65
pabota
KoncynsTpoBanue 2 2 2 2
riepe]; 5K3aMeHOM U
TIPAKTUKON
Utoro ayg. 52,65 52,65 52,65 52,65
KonTtakTHas 52,65 52,65 52,65 52,65
pabota
Cawm. pabora 103,3 103,3 103,3 103,3
Yacsl Ha KOHTPOJIb 44,35 44,35 44,35 44,35
IInceMeHHast 15,7 15,7 15,7 15,7
pabota
HUtoro 216 216 216 216

r. Psa3ann



Iporpammy coctaBuI(1):
K.M.H., 0oy., l'opaun Onez AHamonbesuu

Pabouast mporpaMma JUCIUTUTAHEBL

PacueT ¥ IpOeKTHPOBaHHEe MUKPOBO/HOBEIX IPHOOPOB U YCTPOHCTB

pa3pabotaHa B cootBetcTBUM ¢ PI'OC BO:

@I'OC BO - marucTpaTypa 110 HarpasJ/ieHHI0 IToAroToBKy 11.04.04 DieKTpoHMKa ¥ HaHO3IeKTPOHYKA (TTprKa3 MuHoOpHayKu
Poccru ot 22.09.2017 1. Ne 959)

cocTaBJleHa Ha OCHOBAHWY y41e0HOro IIaHa:
11.04.04 DnekTpoHWKA ¥ HAHOZ/IEKTPOHUKA
YTBEP)KJEHHOr0 y4éHbIM COBeTOM By3a oT 26.01.2024 nporokon Ne 8.

Pab6ouast mporpaMma ofo6peHa Ha 3acefjaHNH Kadeapbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot 30.05.2024r. Ne 5
Cpok pelictBus nporpammsl: 2024-2026 yu.r.
N.o. 3aB. Kadenpoii CepeOpsikoB AH/pel EBreHbeBUY



Busupopanue PIT]] a/1s1 NCIIO/THEHUs B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrionHeHwst B 2025-2026 yueGHOM rofy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2025r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
ucrionHeHws B 2026-2027 yueGHOM roy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2026r. Ne

3aB. kadenpoit

Busupoanue PII]] Ayisi HCIIO/THEHUsI B OYepe/JHOM yJeGHOM rofy
Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrosiHeHus B 2027-2028 yue6HOM rozy Ha 3acejaHuu Kadeaphl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2027 r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
vcronHenus B 2028-2029 yuebHOM rofly Ha 3acejlaHMU Kadepbl

D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2028 . Ne

3aB. kadenpoit




1. IIEJTA OCBOEHWSA JVICITATUIAHBI (MO/LYJIST)

1.1 | ssB/IsIeTCS TIOATOTOBKA BHICOKOKBATU(PUIIPOBAHHBIX CIIEIMAMCTOB — Ka/[POB € KBaM(HUKalel MarucTp, ClioCOOHBIX Ha
COBPEMEHHOM YPOBHE PACCUMUTHIBATH, IIPOCKTHUPOBATH U pa3pa6aTI)IBaTb MHKDPOBOJ/THOBOE o6opy,q013aHHe JJIA Pa3/IMYHBIX
oTpac/ieid MPOMBIIIIEHHOCTH.

1.2 | 3agaun JUCLATIIVHEL:

1.3 | - BeIpaboTKa yMeHUsT ¥ HaBBIKOB ITPAaKTHUECKOTO TIPOEKTHPOBAHMSI 1 KOHCTPYHPOBAHHUS MUKPOBOTHOBBIX IIPUOOPOB U
CUCTEM C UCI0/1b30BaHNEM [1aKeTOB NPUKJIa/IHbIX IPOrpaMm;

1.4| - u3yJeHre MeTO/[0B AaBTOMaTU3UPOBAHHOTO ITPOEKTUPOBAHNSI MUKPOBOJTHOBBIX IPHOOPOB M CHCTEM Ha OCHOBe OIOUHO-
Mepapxyu4ecKoro rnoAxoza;

1.5 - u3yueHue MaTeMaTHUeCKUX Mogerell (hyHKI[MOHUPOBaHUS OTe/bHBIX y3/I0B U BCel CUCTEMBI;

1.6 | - BBIpabOTKa yMeHUsI ¥ HABBIKOB MPAKTHUECKOT0 POEKTHPOBAHKS ¥ KOHCTPYHPOBAHHSI MUKPOBOTHOBBIX ITPHOOPOB U
CUCTEM C UCII0/1b30BaHKeM I1aKeTOB MPUK/IaJHbIX IIPOrpaMM;

1.7 | - 3aKperieHre HaBBLIKOB CAMOCTOSITE/TbHON YUeOHOM /e TebHOCTH;

1.8 | - mosmy4eHre HABBLIKOB HAYUHO-UCC/IE/[0BATETbCKOM, METOJUUECKOM Y MH)KeHepHOH paboThr;

1.9 | - mpuMeHeHMe TPHOOPeTEHHBIX TEOPETHUECKUX ¥ TIPAKTHYECKIX 3HAHHUHN IS PellleH s KOHKPEeTHBIX 3a7la TPy
TIPOXOXKJEHUH YueOHBIX TIPAKTHK, KYPCOBBIX M BBIIYCKHBIX paboT, a Takke B Jja/ibHeNIel mpodeCcCHoHaTBHON
JesTeNbHOCTH.

2. MECTO JUCLUAIUINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJ/ILHOW ITPOTPAMMBI

Luxn (pasgen) OIT: |

2.1 | TpeGoBaHusI K IPeBapUTe/ILHOI IOAT0TOBKE 00yJaroImierocs:

2.1.1 | MUKpOBOJTHOBas TEXHUKA

2.1.2 | ONTHKO-3/1eKTP OHHBIE TIPUOOPHI U YCTPOMCTBA

2.1.3| PacueT 1 npoeKTHpOBaHKe 3/IEKTPOHHO- ONTUYECKUX CUCTEM

2.2 | IncuunanHbl (MOJy/IM) U IPAKTUKH, /1A KOTOPBIX 0CBOeHHe AaHHOW AMCHMILUIMHBI (MOAY/Is) He00X0AMMO KaK
npe/IecTByOLIee:

2.2.1 | BrirtonHeHMe 1 3alliyTa BBITyCKHON KBalMA(QUKalMOHHOM paboTh

2.2.2 | IlpepaurioMHas pakTHUKa

3. KOMIIETEHI[AY OBYYAIOIIETOCS1, ®°OPMHPYEMBIE B PE3YJ/IbTATE OCBOEHUSA JUCIIATUIMHBI
(MOZYJIST)

ITIK-3: BbIno/HseT 3aK/II0UHTe/IHHBI pacyeT U aHa/IM3 IapaMeTPOB MPHOOPOB M YCTPOHCTB 3/IEKTPOHUKH U
HaHO03/IeKTPOHUKH Pa3/IMYHOro (hyHKI[MOHA/TLHOr0 Ha3HaYeHHs] HA 0CHOBE BBINO/THEHHbBIX NPeAbIAYIIUX IPOeKTOB

IIK-3.1. IIpoBoAMT NpeBapUTe/IbHBIN PacyeT XapaKTePHCTHK MPHOOPOB M YCTPOICTB 3JIEKTPOHMKH U HAH03/IEKTPOHUKHU
pa3mMuHoro GyHKIMOHA/TILHOr0 HA3HAYEHHUA HA OCHOBE BHIOPAHHBIX TeXHHYECKHUX pPeleHuii

3Harb

OCHOBHbIE 3aKOHBI pacyeTa 3/IeKTPOMarHUTHBIX T10JIel, a TaKKe TeopeTHUyecKre M MPaKTHUeCKHe OCHOBBI POEKTUPOBAHUS
Pa/IMOTEXHUYECKUX CUCTEM CIeL[Ha/IbHOI0 Ha3HAUeHMUsl.

Ymetrhb

TIPUMEHSTh Ha TIPAaKTHUKe OCHOBHbBIE TIPHEMbl M HaBBIKU IMPUMEHEHHs] MeTO/[0B TIPOEKTUPOBAaHNSI MUKPOBOTHOBOW TEXHUKH.
Bnapern

MaTeMaTUUeCKUMH METOZ.aMH B 3/1eKTPOIMHAMUKE M HaBbIKAMH SKCTIePUMEHTaIbHOTO UCC/IeJOBaHUS MapaMeTPOB M XapaKTepHUCTUK
MHKDOBOJTHOBOW TEXHUKH.

I1K-5: BoimoiHseT Moje/TMpOBaHye padoThl MHKPOBO/THOBBIX ONITHKO-3/IEKTPOHHBIX IPHO0OPOB HAa 0CHOBe (hH3HUECKHUX
TPOIL[eCCOB M SIBJIEHHH, JIe)KAIHX B OCHOBE MX PadoThI

I1K-5.2. IIpOBOANT KOMIBHTEPHOE MOAeTNPoBaHNe (ZYHKI[IOHMPOBAaHHS MUKPOBOJHOBBIX IPUOOPOB U YCTPOICTB Ha
ocHOBe (pU3HUECKUX MPOLeCCOB U SIBJICHHH, JIe)KAIIMX B OCHOBE UX paboThI

3Harthb

OCHOBHbIE METO/IbI TIPOEKTHPOBaHNsI MUKPOBOJTHOBOW TeXHUKH M CUCTEMATH3aL[|I0 Pe3y/IbTaTOB B COOTBETCTBUM C MOCTAB/IEHHOU
3a/iauei.

Ymethb

pellaTh 33/[aui B 00/1aCTU MUKDOBO/THOBOM TE€XHUKH CBSI3aHHBIE C Pa3paboTKOl W BeZieHHeM TIPOEKTHO-KOHCTPYKTOPCKOM JIOKYMeHTal[VH.
Bnapern

HaBbIKaMU B 00J/1aCTH MPOEKTUPOBAHMsI KOHCTPYKTOPCKOM JIOKYMEHTALIUK B COOTBETCTBUM C METOMYECKUMU U HOPMATHBHBIMHU
TpeOOBaHUSMHU [I/isi MUKPOBO/THOBOU TE€XHHKHU.

B pe3ysbTaTe 0CBOeHMsI JUCIUILTHHEI (MOAYJIA) 00yUJarOIMICA JO/DKEH

| 3.1 | 3Hare:




3.11

orpefie/ieHre U 3a7iauy ITPOEKTUPOBAHHSI TEXHOIOINIECKOro 00beKTa B chepe MHUKPOBOTHOBBIX IPHOOPOB U YCTPOWCTB;

3.1.2

OCHOBHBIE THITBI JIOKYMEHTOB U ITOC/Ie[J0BaTeIbHOCTh Pa3pab0TKY TeXHOMOrHUeCKOU IOKYMeHTallih Ha TIPOEKTHD yeMble
MHKDOBOJTHOBbIe TIPUOOPHI U YCTPOMCTBA;

3.1.3 | rexy1riee cocTosIHVE COBPEMEHHBIX pa3paboTok B 06/1aCTh MUKPOBOTHOBBIX IIPUOOPOB 1 YCTPOICTB HA OCHOBE
npogeccuoHaIbHON IUTepaTyphl.
3.2| Ymern:
3.2.1| orpezieNiATh 1[eJTM U 3a/]aUH MPOEKTHUPOBAHKS TEXHOTOTMUECKUX 00BEKTOB;
3.2.2 | pa3pabateIBaTh M COCTABIAThH TEXHOIOTHUECKYIO JOKYMEHTAIMIO Ha NIPOEKTHPYeMble MUKPOBOJIHOBBIE ITPHOOPE! 1
YCTPOHCTBa;
3.2.3 | maBaTh XapaKTepUCTHKY NMpHOOpaM M yCTPOKMCTBA, 3allfiIllaTh COOCTBEHHBIE pa3paboTKY B ITpodeCcCcroHaIBHOI cdepe.
3.3 | Bnagers:
3.3.1 | mpoeKTHPOBaHNS TEXHOMOTMYECKUX OOBEKTOB 1 3TallaMU IPOEKTHPOBaHUS U3/IeJHiA [1J/Is1 MUKPOBOJIHOBBIX TIPHOODOB U

YCTPONCTB;

3.3.2

TIPOEKTHUPOBAaHUS TEXHOIOTMUECKHUX 00BEKTOB U 3TarlaMy MPOeKTUPOBaHMS HU37IeJIHi C MCTIONb30BaHIEM
aBTOMATH3MPOBaHHBIX CUCTEM [I/Is1 Pa3pabOTKH MUKDPOBOTHOBBIX IIPUOOPOB U YCTPOKCTB;

3.3.3

HaBBIKaMU BeJIeHUsI KOHKYPEHTHOM O0phOBI B TeXHUUECKOH cepe.

4. CTPYKTYPA M COAEPKAHME JUCIIUTUIMHBI (MO JIsT)

Kop HanmenoBanue pasjenoB u TeM /Buj 3ausaTuss/ | Cemectp / | HacoB | Komneren- | JIutepatypa dopma
3aHATUSA Kypc 1008 KOHTDO/I
Pa3pen 1. Pa3gen 1

1.1 Beegenue. /Tema/ 3 0

1.2 Pa3Butue MeTos0B aBTOMaTU3UPOBAHHOIO 3 1 IK-3.1-3 JI1.1J11.2 OK3aMeH
MPOEKTUPOBaHUsl. IK-3.1-y JI1.3 J11.4
ey, 3agaun u cogepykanve Kypca. OCHOBHbIe [1K-3.1-B JI1.5J12.1
orpeiesieHusi, TepMUHOJIOTHs. PasBrutie [IK-5.2-3 J12.2
BBIUMC/IUTENTBHON TEXHUKH U METO/I0B [IK-5.2-Y JI2.3J13.1
aBTOMaTW3UPOBaHHOIO NTPOEKTHUPOBaHus oT J1LIBM [1K-5.2-B JI3.2 J13.3
Kak apugmometpa 0 CAIIP. /JTek/ 2132323

1.3 V3yyeHue KoHCIIeKTa eKLui. /Cp/ 3 6 IK-3.1-3 JI1.1J11.2 OK3aMeH

MK-3.1-yY JI1.3J11.4
I1K-3.1-B JI1.5]12.1
IK-5.2-3 J12.2
IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3
313233

1.4 IIponecc NpoeKTUPOBaHKS U €ro 3 0
aBTomaTu3anus. /Tema/

1.5 Vepapxuueckye ypoBHH OMUCaHUN 3 2 IK-3.1-3 JI1.1J11.2 OK3aMeH
MHKDPOBOJTHOBBIX TIPUOOPOB 1 CHCTEM. ACHEKTHI IK-3.1-y JI1.3 J11.4
MIPOEKTUPOBAHHUS: (PYHKI[MOHA/IbHBIH, [1K-3.1-B JI1.5J12.1
TeXHOJIOrMYeCKUi, KOHCTPYKTOpPCcKUi. CTasuu IK-5.2-3 J12.2
npoektupoBanusi: HUP, OKP, TexHuueckuit IK-5.2-Y JI2.3713.1
TIPOeKT, pabounii mpoekT. Hucxozsimee u [1K-5.2-B JI3.2 J13.3
BOCXO/lljee IpoeKTHpoBaHre. Knaccudukays 2132323
TlapaMeTpoB 0ObEKTOB MPOEKTHPOBaHus. /JIek/

1.6 IToaroToBKa UCXOAHBIX AaHHBIX /51 3 2 [IK-3.1-3 JI1.1J11.2 DK3aMeH
ONTUMM3ALMOHHOI 0 NIPOEKTUPOBaHUs Pe30HaTopa C IK-3.1-y JI1.3 J11.4
rapameTpoM M2r B KauecTBe (hyHKLUU Lie/Iu. [1K-3.1-B JI1.5J12.1
IpenBapuTtensHslil pacuet /I1p/ IK-5.2-3 J12.2

IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3
313233
1.7 W3yueHue koHcriekTa nekuuii /Cp/ 3 12 IK-3.1-3 JI1.1J11.2 OK3aMeH
MK-3.1-yY JI1.3J11.4
I1K-3.1-B JI1.5J12.1
IK-5.2-3 J12.2
MK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3
313233




1.8 MaremaTHuecKoe MOZle/TMpOBaHKe Kak OCHOBA 0
MIPOEKTHPOBaHMSI MUKPOBOTHOBBIX IIPHOOPOB 1
cucreM. /Tema/

1.9 OcHOBHBIe NIPOEKTHBIE NIPOLIeyPhl: CUHTe3 U 2 IK-3.1-3 JI1.1J11.2 OK3aMeH
a”anu3. TpeOOBaHMS K MaTeMaTUIECKM MOZIEJISIM. IK-3.1-y JI1.3 J11.4
Mogenu 371eKTpOHHOr 0 MOTOKA I pacyeTa [1K-3.1-B JI1.5J12.1
JUHAMUYeCKHX MPOLIeCCOB U 3/IeKTPOHHO- IK-5.2-3 J12.2
ONTUUeCKUX cucreM. Metozpl pacuera [K-5.2-Y JI2.3713.1
3/1eKTPUYeCKUX U MarHUTHBIX I10/1eli, ypaBHeHNH I1K-5.2-B JI3.2 J13.3
[IBIDKEHWUs], TIPOLIeCCOB B3aUMO/eHCTBUS. 213233
ANropuTMBl MOJ|€/TMPOBaHUS CTaTUYeCKUX U
JIVHaMUYeCKHUX MpOoLieccoB. /JIek/

1.10 O3HakOMJIeHHe C MTaKeTOM MPUKJIaJHbIX TPOrpaMM. 4 [IK-3.1-3 JI1.1J11.2 OK3aMeH,
IpesBapuTe/nbHbIN pacueT IapaMeTpoB KJIMCTPOHA IK-3.1-y JI1.3 J11.4 JlaboparopHast
Ha ocHoBe T3, cocTaBieHHe O/I0UHO- IK-3.1-B JI1.5J12.1 pabota
HepapxUuecKod CXxeMbl KJITMCTpoHa. /J1ab/ IK-5.2-3 J12.2

IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2J13.3
313233

1.11 OnTrMHU3aLMOHHOE NPOEKTUPOBaHKe 3JIEKTPOHHBIX 0
nipubopoB u cucreM. /Tema/

1.12 DYHKLMH LjeJT1 [TPU NIPOEKTUPOBaHUN 2 IK-3.1-3 JI1.1J11.2 OK3aMeH
MHKDPOBOJTHOBBIX TIPUOOPOB, TIPSIMbIE U IK-3.1-y JI1.3 J11.4
(hyHKIMOHaNbHbIe orpaHnueHus. [TorckoBas [1K-3.1-B JI1.5J12.1
ontrMH3anys. YacTHele, aJJUTHBHEIE, [IK-5.2-3 J12.2
MY/IbTUIUIMKaTUBHBIE U MAKCUMUHHBIE KDUTEPHU. IK-5.2-Y JI2.3713.1
MeTozb] OMCKA S5KCTPeMYMOB (pYHKLIMU [1K-5.2-B JI3.2 J13.3
uenu. /Jlex/ 3132233

1.13 CocraBnenue QyHKLUWH LIeH, TPSMbBIX U 2 [IK-3.1-3 JI1.1J11.2 OK3aMeH
(hyHKIMOHA/IBHBIX OrPaHUYeHUN [IpY IK-3.1-y JI1.3 J11.4
ONTUMU3ALMOHHOM NP OeKTUPOBaHUN [1K-3.1-B JI1.5J12.1
MHKDPOBOJIHOBBIX IIPUO0pOB. IIpoBeseHne IK-5.2-3 J12.2
ONTUMM3ALMOHHBIX pacueToB reeparopa TI'n IK-5.2-Y JI2.3713.1
Juanasona. /ITp/ [1K-5.2-B JI3.2 J13.3

313233
1.14 MeTo/,0M HHTEPAKTUBHOT'O aHaJIH3a I0Z00paTh 12 IK-3.1-3 JI1.1J11.2 OK3aMeH
TpebyeMble ITapamMeTph! Myniky. /Cp/ IK-3.1-y JI1.3 J11.4
I1K-3.1-B JI1.5J12.1
IK-5.2-3 J12.2
IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2J13.3
313233

1.15 ITakeTs! NpUK/IaAHBIX IPOrPaMM JJIs1 pacueTa U 0
MIPOEKTUPOBAHUSI MUKPOBOJ/IHOBBIX
niprbopoB. /Tema/

1.16 INakeT nprkaagHbIX nporpamMm Kadeapst OI1 fns 1 IK-3.1-3 JI1.1J11.2 OK3aMeH
TIPOEKTUPOBaHUsI MHOIOPe30HATOPHBIX K/IMCTPOHOB IK-3.1-y JI1.3 J11.4
14, 2, 3[], mporpaMMel AJ1s1 pacuera [1K-3.1-B JI1.5J12.1
reHepaTOPHBIX U I'eHepaTOpPHO-YCUIUTeIbHbIX [IK-5.2-3 J12.2
KJIMCTPOHOB, Tetpogos CBY. /Jlex/ IK-5.2-Y JI2.3713.1

I1K-5.2-B JI3.2J13.3
313233
1.17 V3yuenne nakera NpUKIaJHbIX [IPOrPaMM [JIst 6 IK-3.1-3 JI1.1J11.2 OK3aMeH,
pa3paboTKu MprUOOPOB KIHUCTPOHHOTO THTa /J1ab/ IK-3.1-¥Y JI1.3J11.4 JlabopaTopHast
I1K-3.1-B JI1.5J12.1 pabota
IK-5.2-3 J12.2
IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2J13.3
313233
1.18 ITpoeKTHpOBaHHe 3/TeKTPOHHBIX ITyIIleK prbopoB 0

CBUY merozsamy cuHTe3a U aHanusa. /Tema/




1.19 Cocrap/ieHr€e UCXOJHbIX JJAHHBIX Ha OCHOBE 2 [IK-3.1-3 JI1.1J11.2 OK3aMeH
TIpeiBapUTEILHOr0 pacueTa TpedyeMoro repBeaHca IK-3.1-y JI1.3 J11.4
Y pa3MepoB IPOJIeTHbIX KaHA/IOB U KO3 ULeHTa I1K-3.1-B JI1.5J12.1
3ar10/IHeHus IIPOEKTUPYeMOro K/IMCTPOHA. IK-5.2-3 J12.2
ITpoBeneHne pacueToB, 06paboTKa 1 aHa/IH3 IK-5.2-Y JI2.3713.1
pe3y/bTaTOB pacyeTa. [1K-5.2-B JI3.2 J13.3
WcxoaHbIMY JaHHBIMU 151 TIPOEKTHPOBAHUS 213233
METOJ,0M aHa/u3a C1y)KaT pe3y/ibTaTbl CUHTe3a
nymku. KpuBonvHeiiHast opma 3/1eKTpo/i0B
anrpoKCHMHUPYeTCsl 371eKTPOJaMU TeXHOI0rMUeCcKr
BBINOHUMON opMoii. TIpoekTupoBaHue BefeTcs
MeTO/,0M UTepaTUBHOI'0 CHHTe3a /10 10/1y4eHUs
pe3y/bTaToB, y/0BIETBOPSIOIINX TPeOOBaHUS
T3. /JTex/

1.20 Mertog, cuHTe3a B 33jauax IPOeKTUP OBaHUSL. 4 [IK-3.1-3 JI1.1J11.2 OK3aMeH
CocraB/ieHr€e UCXOJHbIX JAaHHBIX JI/Is [IK-3.1-Y JI1.3J11.4
MIPOEKTUPOBAHHUS 371eKTPOHHOM IYLLIKK METO/I0M [1K-3.1-B JI1.5J12.1
CUHTe3a. IK-5.2-3 J12.2
Mertop, ananusa B 3a/ja4ax IPOEKTUPOBAHUS. IK-5.2-Y JI2.3713.1
CocraBieHre UCXOHBIX JJaHHBIX [/ [IK-5.2-B JI3.2J13.3
MIPOEKTUPOBAHHUS 371eKTPOHHOM IYLLIKK METO/I0M 213233
aHanusa. /I1p/

1.21 W3yyeHue KoHcriekTa nekuuii /Cp/ 12 IK-3.1-3 JI1.1J11.2 OK3aMeH

MK-3.1-yY JI1.3JI1.4
I1K-3.1-B JI1.5J12.1
IK-5.2-3 J12.2
IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3
313233

1.22 IIpoekTpOBaHye 3/1eKTPOAHHAMUYECKOI 0
cucremsl. /Tema/

1.23 Ha npumepe npoeKkTupoBaHust TOPOUJAIBHOIO 2 IK-3.1-3 JI1.1J11.2 OK3aMeH
pe3oHaTopa BbIpabaThIBAaeTCsl yMeHNE PelleHust IK-3.1-y JI1.3 J11.4
TIPOEKTHBIX 3a/la4 NapaMeTPpHUUeCcKOro CUHTe3a U [1K-3.1-B JI1.5J12.1
ONTUMM3ALMU. B aBTOMaTHueckoM pexxume IK-5.2-3 J12.2
MIPOBOAMTCS IapamMeTprUvecKast ONTUMHU3aLis IK-5.2-Y JI2.3713.1
TOPOUJA/IBHOTO Pe30HaTOpa KJIUCTPOHA C I1K-5.2-B JI3.2 J13.3
rapameTpoM B KauecTBe (GDyHKLMY Lieny. /JIek/ 2132323

1.24 IIpoekTpOBaHuA pe3oHaTOpa C mapaMmeTpoM m2r 4 IK-3.1-3 JI1.1J11.2 OK3aMeH
B KauecTBe ¢yHKmu Lienu. /T1p/ IK-3.1-y JI1.3 J11.4

IK-3.1-B JI1.5J12.1
IK-5.2-3 J12.2
IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3
313233

1.25 IpoekTpOBaHye TMHENHOr 0 IPYyNNUPOBaTess 0
K/IMcTpoHa. /Tema/

1.26 Ha ocHoBe 6/104HO-MiepapXryecKoro mogxo/a B 2 [IK-3.1-3 JI1.1J11.2 OK3aMeH
paMKax BOCXOZALLIETr O IPOeKTUPOBAHMS B peyKUMe IK-3.1-y JI1.3 J11.4
Jiajiora rnoAOHpaeTcst YUC/I0 KacKaJioB U [IK-3.1-B JI1.5J12.1
rapameTpkl pe30HaTOPOB, AAroIe aMITIUTYHO- IK-5.2-3 J12.2
YAaCTOTHYIO XapaKTepPUCTUKY IPYNIMPOBaTeIs, IK-5.2-Y JI2.3713.1
00eCTIeunBaroIyio TpedyeMyro I1o0cy I1K-5.2-B JI3.2 JI3.3
TMIPOIYCKaHWsl K/IMCTPOHa. /JIex/ 2132323

1.27 IIpoekTpOBaHUe NPOMEXYTOUYHBIX Pe30HaTOPOB 2 IK-3.1-3 JI1.1J11.2 OK3aMeH
JU1s yydlleHns onocsl yactot /IIp/ IK-3.1-y JI1.3 J11.4

IK-3.1-B JI1.5]12.1
IK-5.2-3 J12.2

IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3

2132323




1.28 Pemnte 33124y napaMeTpuueCcKoro CUHTe3a: 16 IK-3.1-3 JI1.1J11.2 OK3aMeH
V3MeHsIs peryiupyemsle napametpsl d 1 h, B IK-3.1-y JI1.3 J11.4
VHTePaKTHBHOM PeXXHMe IIPOBeCTH I1K-3.1-B JI1.5J12.1
MIPOEKTUPOBaHUe Pe30HaTopa, UCXOAs U3 IK-5.2-3 J12.2
BO3MO)KHO 0OJIBIIIEr0 3HAUEHMsI IK-5.2-Y JI2.3713.1
XapaKTepUCTUYeCKOr0 CONPOTUB/IEHNS U [1K-5.2-B JI3.2 J13.3
COOTHOLLIeHUs pasmepoB h ~r 2 - rl npu 2132323
orpannuenuu M > 0,7. /Cp/

1.29 Pacuer KomtekTopa ¢ KUJKOCTHBIM 0
oxniaxeHueM. /Tema/

1.30 Ha npumepe npoeKkTUpoBaHus LUINH/PAYECKOT O 2 IK-3.1-3 JI1.1J11.2 OK3aMeH
KOJIJIEKTOpa K/IMCTPOHA BhIPabaThIBaeTCsl HaBBIK IK-3.1-y JI1.3 J11.4
pacuera Y IPOeKTUPOBaHUs KOJIJIEKTOPOB I1K-3.1-B JI1.5J12.1
MHKDPOBOJTHOBBIX IIPUOOPOB cpejHei 1 O0JIBIIONHN IK-5.2-3 J12.2
MOIIIHOCTH. /JTek/ IK-5.2-yY JI2.3713.1

I1K-5.2-B JI3.2 JI3.3
313233

1.31 KonnekTops! ¢ NpUHYAUTENBHBIM OXJIaKEHIEM. 2 [IK-3.1-3 JI1.1J11.2 OK3aMeH
Br160p Trna KomekTopa. I10AroToBKa NCXOAHBIX IK-3.1-y JI1.3 J11.4
JIaHHBIX JI/1s1 IPOEKTUPOBaHUs Kosjiekropa. /I1p/ [1K-3.1-B JI1.5J12.1

IK-5.2-3 J12.2

IK-5.2-yY J12.3713.1

I1K-5.2-B JI3.2 JI3.3
313233

1.32 [ToAroToBUTHL NCXOJHBIE JAHHBIE U PACCUMTATh 14 [IK-3.1-3 JI1.1J11.2 OK3aMeH
pa3MyYHbIe BAPUAHTHI KOHCTPYKIWH /IS pyOariku IK-3.1-y JI1.3 J11.4
oxnaxkaenust — 80; anst 3meeBuka — dO, h1; asist IK-3.1-B JI1.5712.1
CrMpasbHOM NPOTOUKU — , B, hl. /Cp/ IK-5.2-3 J12.2

IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3
313233

1.33 Bocxopsiee npoekTupoBaHue 0
MHOI'Ope30HaTOPHOI 0 K/IUCTPOHa. /Tema/

1.34 B cooTBeTCTBUM C 6/I0YHO-HepapXUUeCKUM 2 [IK-3.1-3 JI1.1J11.2 OK3aMeH
MOZX0J0M Y NPOLielypaMy BOCXOZSIETr0 [IK-3.1-Y JI1.3J11.4
NIPOEKTUPOBaHKs Ha BeDXHEM YPOBHe Ha OCHOBe [1K-3.1-B JI1.5J12.1
TIPOEKTHUPOBaHMs OI0KOB U Y3710B Ha IK-5.2-3 J12.2
HIWKECTOSILLIUX YPOBHSIX (IIPOEKTUPOBaHKe MYLIKY, IK-5.2-Y JI2.3713.1
3/1eKTPOHHO-ONTUYECKON CHUCTEMBI, [1K-5.2-B JI3.2 J13.3
3/1eKTPOIMHAMUYECKON CUCTEeMBI, TUHENHOr 0 21 92 33
IpyNnupoBareisi, KO/JIEKTOPa) C UCIOIb30BaHUEM
nporpamMMel KLIS npoektupyercs
MHOI'0pPe30HaTOPHbIN KJIMCTPOH C IlapaMeTpaMmy,

COOTBETCTBYIOIUMH TpeboBanusM T3. /JIek/

1.35 Peanusanus npoueyp BOCXOJSAIIEr0 2 [IK-3.1-3 JI1.1J11.2 OK3aMeH
NpoeKTUpoBaHus. CocTaB/ieHre BXOAHBIX JaHHBIX IK-3.1-y JI1.3 J11.4
JJ151 PYHKL{MOHa/IbHOTO IIPOEKTUP OBaHUS [1K-3.1-B JI1.5J12.1
kmcrpona. /I1p/ IK-5.2-3 J12.2

MK-5.2-yY J12.3713.1
I1K-5.2-B JI3.2 JI3.3
313233
1.36 Pa3paboTka MaTeMaTUYeCKOro amnmapara st 14 [IK-3.1-3 JI1.1J11.2 OK3aMeH
BOCXOZALLEr0 NPOEKTUPOBAHUSA KIUCTPOHOB  /Cp/ IK-3.1-y JI1.3 J11.4
I1K-3.1-B JI1.5J12.1
IK-5.2-3 J12.2
IK-5.2-yY J12.3713.1
I1K-5.2-B JI3.2 JI3.3
313233
1.37 Pa3paboTKa KOHCTPYKIIMH MHOTOPe30HATOPHOT'O 0

K/IMcTpoHa. /Tema/




1.38 C ncnons3oBanueMm nporpaMm SGAN, AGUN, 2 T1K-3.1-3 JI1.1J11.2 DJK3aMeH
REZON, GRUP, KLIS, COLL, pa3pe3HbIx MK-3.1-yY JI1.3JI1.4
MaKeTOB MUKPOBOJIHOBBIX ITPHOOPOB, 06pas1ijos IK-3.1-B JI1.5J12.1
JeTaseii ¥ y3710B pa3pabaThIBaeTCst KOHCTPYKLMS IK-5.2-3 J12.2
niprbopa B BHze COOPOYHOTO yepTeska ¢ IK-5.2-Y JI2.3713.1
JleTa/IMpPOBKOM OT/le/IbHBbIX Y3/10B U fleTanel. /Jlek/ [1K-5.2-B JI3.2 J13.3
313233
1.39 Peanu3zanyisi KOHCTPYKTOPCKOI'O acrieKTa 2 [IK-3.1-3 JI1.1J11.2 OK3aMeH
MIPOEKTUPOBaHMs KIUCTpoHa. /T1p/ IK-3.1-y JI1.3 J11.4
I1K-3.1-B JI1.5J12.1
IK-5.2-3 J12.2
IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 J13.3
313233
1.40 ITpoeKTHpOBaHHe KOHCTPYKTUBHBIX 0CODEHHOCTeN 17,3 IK-3.1-3 JI1.1J11.2 OK3aMeH
JaHHoro npubopa /Cp/ IK-3.1-y JI1.3 J11.4
I1K-3.1-B JI1.5J12.1
IK-5.2-3 J12.2
IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3
313233
Pa3pen 2. Pa3gen 2
2.1 UKP /Tema/ 0
2.2 VKP /VIKP/ 0,65 IK-3.1-3 JI1.1JI11.2 OK3aMeH
MK-3.1-yY JI1.3JI1.4
I1K-3.1-B JI1.5J12.1
IK-5.2-3 J12.2
IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3
2.3 Kuc /Tema/ 0
24 KoncynsTrpoBaHue repes; 5K3aMeHOM U 2 IK-3.1-3 JI1.1J11.2 OK3aMeH
npakTUKoi /Kuc/ IK-3.1-y JI1.3 J11.4
I1K-3.1-B JI1.5J12.1
IK-5.2-3 J12.2
IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3
2.5 KIIKP /Tema/ 0
2.6 ITucbmenHast pabota Ha Kypce /KITKP/ 15,7 IK-3.1-3 JI1.1J11.2 OK3aMeH
MK-3.1-yY JI1.3JI1.4
I1K-3.1-B JI1.5J12.1
IK-5.2-3 J12.2
IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3
313233
2.7 Ok3ameH /Tema/ 0
2.8 DK3aMeH /JK3aMeH/ 44,35 T1K-3.1-3 JI1.1J11.2 DJK3aMeH
MK-3.1-¥Y JI1.3JI1.4
IK-3.1-B JI1.5J12.1
IK-5.2-3 J12.2
IK-5.2-yY JI2.3713.1
I1K-5.2-B JI3.2 JI3.3
313233

5. OMEHOYHBIE MATEPHAJIBI ITO JUCIITUIUVIMHE (MO/YJ/IFO)

OtleHOUHbIe MaTepHasIbl TIPUBE/IEHBI B IPHIOKEHUH K paboueil mporpaMMe AUCHUTUTHHBT (CM. TOKyMeHT "OTieHOUHBIe MaTepHaIbI

T0 TUCLIUITIUHE "PacyueT U MpOeKTUPOBaHWe MUKPOBOHOBBIX TTPUOOPOB U YCTPOHCTB"").

6. YYHEBHO-METOJNYECKOE U MTH®OPMAIIMOHHOE OBECIIEYEHHME JUCITUIIMHBI (MO YJISA)

6.1. PekomeHpyemas IuTepaTypa




6.1.1. OcHoBHaA MTEparypa

Ne ABTOpBI, COCTaBUTENN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue JbC
JI1.1 | fukeBuy, B. A. Kraccrueckast 3/1eKTpOIMHAMUKA : yueOHoe rmocobue Mockga, 978-5-9729-
Bonorpga: 0477-8,
WNudpa- http://www.ipr
VnxeHepus, bookshop.ru/9
2020, 140 c. 8350.html
JI1.2 | I'puropses A. 1. MUKpPOBOJTHOBAsI TEXHUKA : yUeOHUK [/ BY30B CaHKT- 978-5-507-
ITetepOypr: 44995-8,
Jlanb, 2023, 244 | https://e.lanbo
c. ok.com/book/2
76554
JI1.3 | Anéxun B. M., DNeKTpoAMHAMUKA 1 paclipoCTpaHeHHe PaJIMOBOJH : yueOHUK CaHKT- 978-5-507-
OuneiinukoBa T. A. TSI BY30B ITetepOypr: 46644-3,
Jlanb, 2023, 496 | https://e.lanbo
c. ok.com/book/3
52148
JI1.4 |I'puropses A. 1. DNeKTpOAUHAMUKA : YUeOHUK [/ BYy30B CaHKT- 978-5-507-
ITetepOypr: 48525-3,
Jlanb, 2024, 240 | https://e.lanbo
c. ok.com/book/3
62747
JI1.5 | ®ummonoBa FO. O., TexHUUeCKast 37IEKTPOJUHAMUKA : yuebHoe rmocobue HoBocubupck: | 978-5-7782-
Jlaiiko K. A., HI'TY, 2023, 4944-8,
PasyxumuH A. C. 124 c. https://e.lanbo
ok.com/book/4
04384
6.1.2. lonoHuTe/IbHAA IMTEpaTypa
Ne ABTOpBI, COCTaBUTENMHN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue ObC
JI2.1 | AcraiikuH A. 1., Teopus u Texauka CBY : yueOGHoe r1ocobue Capos: 978-5-9515-
Tporpok K. B., oHnoBa Poccuiickuii 0109-7,
C.IIL, Ilpode B. b., (hesiepanbHbIiL http://www.ipr
AcraiikuH A. W. sinepHbId LeHTp | bookshop.ru/l
— BHUUDD, 8460.html
2008, 464 c.
JI2.2 | Hopenkos .11 OCHOBBI aBTOMaTU3UPOBAHHOTO TIPOEKTUPOBAHUS : YUeOHUK JIIst M.MI'TY, 5-7038-1512-
BY30B 2000, 360c. 6, 1
JI2.3 | Yupy H. O. ABTOMaTU3MPOBAaHHOE NPOEKTUPOBAaHNE MUKPOBOJIHOBBIX HoBocubupck: | 978-5-7782-
YCTPOMCTB : yuebd. mocobue HI'TY, 2017, 92 | 3324-9,
C. https://e.lanbo
ok.com/book/1
18113
6.1.3. MeToguueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTENN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue ObC
J13.1 | ®enses B.K., Pribauek | MartemaTHueckre MOZEIH U aBTOMAaTH3HUP OBaHHOE Psizanb, 1993, ,1

B.I1., CokonoBckuii
O..

MPOEKTHPOBAHKE 3JIEKTPOHHBIX ITPHUOOPOB : MeToz. yKas.k
n1ab.paboram

60 c.




Ne ABTOpBI, COCTaBUTEN 3aryaBue W3patenscTBO, Komgectso/
TOZ, HasBaHue ObC
JI3.2 | Oesarkos, I'. H. IpoekTpOBaHrie MUKPOBOJIHOBBIX (DYHKLIMOHAIBHBIX Y3/10B : HoBocubupck: | 978-5-7782-
yueOHO-MeToIecKoe rrocobne Hoocubupckuii | 3942-5,
rocyzapcrBeHH | https://www.ip
1317 rbookshop.ru/
TeXHU4eCKUH 98729.html
YHUBEPCUTET,
2019, 87 c.
J13.3 |IleBuos E. @., Kpyto | IIpoextrpoBanue CBU ycTpoiicTB 1 cucreM: IIpakTuKym Mocksa: PTY s
B. B, Kazaukos A. O., MWUP3A, 2022, |https://e.lanbo
Poraues B. A. 75¢. ok.com/book/2
39960
6.2. IlepeuyeHb pecypcoB HH()OPMaLMOHHO-Te/IeKOMMYHUKALMOHHOU ceTu "VHTepHetr"
31 | 3nexrponHHO-6MbMMOTEUHAs crcTeMa «JlaHb». OBC u3zaTesbCTBa «JIaHb»
32 | DnekTpoHHO-O0MbMMoTeuHast cricteMa «IPRBook». OBC uzgarensctBa «IPRBook»
33 | Caiir )XypHana «DJIeKTPOHHKa»

6.3 IlepeueHb NPOrpaMMHOr0 00ecreyeHs1 1 HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeueHb IMIIEH3MOHHOT0 U CBODOJHO PacCIpPOCTPaHAEMOro MPOrpaMMHOr0 00ecreyeHus, B TOM YHC/Ie

0TeUYeCTBEHHOI'0 MPpOM3BO/ACTBA

HaumenoBanue

Onmcanue

OneparpioHHas cucteMa Windows

Kommepueckas nuiieH3us

Kaspersky Endpoint Security

Kommepueckas nuiieH3yst

Adobe Acrobat Reader

CeobogHoe 10

LibreOffice

CeobogHoe 10

6.3.2 IlepeyeHb MHGOPMALIMOHHBIX CIIPABOYHbBIX CHCTEM

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCIHIATUINHBI (MO Y JIs)

1 214 nabopaTopHbIii KopITyc. yueOHast ayaUTOpHs /s IPOBeAeHNs yueOHBIX 3aHATHH. Crieljian3upoBaHHast Mebers (60
T110Ca/J0YHBIX MeCT), MarHUTHO-MapKepHasi Jocka. MynbTuMezia npoekrop, 1 skpad. ITK.

103 nabopaTopHBIii KOpITyC. yuebHast ayiUTOpHs AJis IPOBeAeHUs yueOHbIX 3aHATHH, KOMITBIOTEPHBIN K/Tacc

2 Crnermam3upoBadHast Mebestb (24 1ocaZilouHBIX MecTa), MarHUTHO-MapKepHast J0cKa. My/ibTUMeia TIpoeKTop, 1 3KpaH.
ITK. Bo3MOXKHOCTB ITOJK/TFOUeHVsI K ceTH VIHTepHeT 1 obecriedeHreM JOCTYTIA B 37IEKTPOHHYIO HH(OPMAL[FIOHHO-
obpa3zoBaTenbHyIO cpeny PTPTY

8. METOJMNYECKHWE MATEPHWAJIBI 110 JUCIIUII/IMHE (MO/JYJ/IFO)

MeTtogudeckoe obecrieueHre JUCLMIUIFHGI TPHBEZEHO B TIPUIOKEHNH K paboueli mporpamMMe AVCLUITIIAHEL (CM. JOKYMEHT
"MeToArdecKre yKa3aHus 10 AUCLUIITHe "PacueT ¥ IpoeKTHpOBaHKe MUKPOBOTHOBBIX IPHOOPOB ¥ YCTPOHCTB").

OnepaTtop 340 000 "KomnaHus "TeH3op"
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