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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

1.1|ens OCBOEGHUS TUCUUILIMHBI - H3yYeHHE OOIUX NPUHIIUIIOB NOCTPOCHUS MaTEMAaTHUECKUX MOJIEIIe CXeM U KOHCTPYKIMHA
NIEKTPOHHBIX cpeAcTB (DC), BKIIOYAIONINX THUIIOBBIE, YHH(OUINPOBAHHbIE M CTAHIAPTH30BAHHBIE U3/IENHUS, UCIIOIb3YEMBIX
B CTaHJAPTHBIX MaKeTaX aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHHS U KOMIIBIOTEPHOTO MOJICIIMPOBAHUS, OCHOB
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO MPOEKTUPOBAHNS IMEKTPOHHBIX CPEICTB M pa3pabOTKU KOMILJIEKTOB
TEXHOJIOTHYECKON ¥ KOHCTPYKTOPCKOM JIOKYMEHTAIUH, a TAK)K€ OCBOEHUE COBPEMEHHBIX IPOTPAMMHBIX CPEZCTB
aBTOMAaTHU3UPOBAHHOTO MIPOEKTHPOBAHUS AJIEKTPOHHBIX CPEJICTB, CXEM U YCTPOMCTB.

1.2|3amaun:

1.3|- mosry4yenue TeopeTHUECKHUX U MPAKTHIECKUX 3HAHUHA O MaTeMaTHIECKUX MOJEISIX 00BEKTOB KOHCTPYKTOPCKOTO U
TEXHOJIOTHYECKOTO IIPOEKTUPOBAHNS, BKIIIOYAIOUINX TUIIOBbIE, YHU(HUIMPOBAHHBIC M CTAHJAPTH30BAHHBIE U3IENHS,
HCTOJIb3YEMbIX B CTAaHIAPTHBIX [TAKETaX aBTOMAaTH3UPOBAHHOTO IIPOCKTUPOBAHUS M MOJICTUPOBAHUS 3JIEKTPOHHBIX
CPEICTB;

1.4(- nproOpeTeHue NpaKTUUECKUX HABBIKOB BBINOIHEHUS PACUETOB U IPOEKTUPOBAHMUS 3JEKTPOHHBIX CPEJCTB, CXEM U
YCTPOHCTB, BKIFOYAIONINX THIOBBIC, YHU(QUINPOBaHHBIEC W CTAaHAAPTH30BAaHHBIC H3/ETHS, B COOTBETCTBHHU C TEXHUYECKIM
3ananueM c ucronb3oBannem CAITP KiCAD u DipTrace, a Taxke pa3paboTKi KOMILUIEKTOB TEXHOJIOTHYECKOM U
KOHCTPYKTOPCKOI JOKyMEHTAIIHN;

1.5|- nproOpeTeHne TeOPETUIECKUX 3HAHUH U MPAKTHYSCKUX HABBIKOB B 00JaCTH aBTOMATH3AI[MU MIPOCKTUPOBAHHUS
3JIEKTPOHHBIX CPENICTB, CXeM U ycTpoiicTB Ha 6a3ze [IJIVIC Ha s3pike VHDL, BKIIFOUAIOIINX THIIOBBIC, YHU(DUIIHPOBAHHbBIC U
CTaH/IapTH30BaHHbBIC U3/ICIHSI.

2. MECTO JUCLUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Huka (paznen) OIT: |B1.B

2.1|TpeGoBaHus K IpeiBAPUTEIbHON HOATOTOBKE 00y4alOLIerocs:

2.1.1| Teopus uapopmanuu 1 HHGOPMAIIMOHHBIC TEXHOJIOTHU

2.12 TCXHOJ'IOFI/II/I, CTaHAApPThI U MMPOTOKOJIbI BEIYUCIUTCIIBHBIX cereit

2.1.3|Texnonornueckast (HPOEKTHO-TEXHOJIOTUYECKas1) IPAKTUKA

2.1.4|Texnonoruueckast (POCKTHO-TEXHOIOTUYECKas1) TPAKTHKA

2.1.5|BeryrciauTenbHbIe CHUCTEMBI, CETHU U TCJICKOMMYHUKAILIUN

2.1.6|CxeMOTEXHHKA

2.1.7|Teopus cUCTEM U CUCTEMHOT0 aHaJIN3a

2.1.8|Beb-nporpaMMHupOBaHHe

2.1.9|ITpoexTrpoBaHNE UHTEPHET-IIPHIOKEHUH

2.1.10| TexHOJIOTHY HH>)KUHAPUHTA TEOMH(POPMALMOHHBIX MIPOLIECCOB U CHCTEM

2.1.11| TexHOJIOTMU UH>KUHUPUHTA IPOTPAMMHUPYEMbIX JIOTHYECKUX HHTEIPATIbHBIX CXEM

2.1.12|Ananus u popmanuzanus TpeboOBaHUM

2.1.13|Pa3paboTka HHKECHEPHOW JOKYMEHTAIUH

2.1.14|Pa3paboTKa TEXHUUECKOH JOKYMEHTALNH B MPOPECCHOHAIBHO IesTeTbHOCTH

2.2| AucuumianHbl (MOIYJIN) U NPAKTUKH, JUIS1 KOTOPbIX OCBOEHHE AAHHON JTUCHMIIUHBI (MOYJIs1) HEOOXOAUMO KaK
npeauiecTByiouiee:

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAayJis)

IIK-1: Criocoben pazpadaTbIBaTh 2JIEKTPHYECKHE CXeMbl, TONOJOTHH, (pr3udeckne npeacTaBJIeHns H NOBeJeHYeCKHe
ONMCAHMSA MojeJIell CTAHJAPTHBIX fA4eeK HM(PPOBBIX OUOIHOTEK, a TAKKEe TEXHHYECKYI0 JOKYMCHTALUIO HA HX COCTAB

IIK-1.1. PazpabaTbiBaeT 3JIeKTpHUYecKHe CXeMbl, IOBeJAeHYecKOe ONMCcCaHNe Mo/ieJie H TeXHHYeCKYI0 IOKYMEeHTaI U0
CTAH/IAPTHBIX 4YeeK HM(PPOBBIX OUOIHOTEK

3HaTh

OyHKIHOHAIBHBIE BOZMOXXHOCTH U MeTOANKH ucnonb3oBanus CAIIP meuatsix miat KiCAD u DipTrace; THIOBBIE TOIXOIBI K
MIPOEKTHPOBAHHIO Y3JI0B M MOAYJIeH 3eKTpoHHbIX cpeacTB Ha 6a3e [IJIVC na si3pike VHDL,; yHKIMOHANBHBIE BO3MOXKHOCTH U
MeToauku ucnons3osanus CAIIP ModelSim u Quartus I1.

Ymern

IIpoeKTHpOBATH MeYaTHbIE IUIATHI ABTOMATH3UPOBaHHBIM criocoboM ¢ ucronb3oBannem CAIIP KiCAD u DipTrace; npoekTHpoBath
MOBECHYECKOE OMUCAHKE Y3JI0B U MOIYJICH 3IeKTPOHHBIX cpeacTB Ha 6aze IIJIMIC ¢ ucnonb3osanuem CAITP ModelSim u Quartus
II.

Buaagers

WHCcTpyMEeHTaNbHBIMU CPEICTBAMH MOJICIIMPOBAHUS U IPOEKTUPOBAHUS TOIOJIOTUH II€YaTHBIX IJIaT, KOHCTPYKTHBHO-
TexHoornyecknx Momayiei ¢ nucrons3oBarreM CATIP KiCAD u DipTrace; HHCTpYMEHTaIbHBIME CPEACTBAME MOJCTUPOBAHUS U
MPOEKTUPOBAHUS y3JI0B U MOYyJIeH 3JIeKTpOHHbIX cpencts Ha 6ase [IJIMC Ha s3pike VHDL B CAIIP ModelSim u Quartus 1.




IIK-1.2. Beino/iHsieT pazMeLeHHe U cOeJHHeHHe 3IeMEeHTOB 3JIEKTPUUECKHX CXeM, a TaKxkKe (PYHKIUOHAIBHO -10rH4ecKoe
MOJeJIMPOBAHHE CTAHAAPTHBIX siYeeK HUPPOBLIX 0MOIHOTEK

3HaTh

Mojenu 1 anropuTMbl KOMIIOHOBKH 0710k0B DC, MOJIENN U aJlrOPUTMBI pazMmenieHus Moayineid IC, MOJEIH U allrTOPUTMbI
TPacCUpOBKH coenuHeHni Moyieit OC, ctpykrypy u GpyHKunoHanbHble Bo3MoxHocTH CAITP nevarnsix miar KiCAD u DipTrace;
SI3BIK TPOEKTUPOBaHMs M poBoit anmapatypsr VHDL, ctpykrypy u dhyHkimonansabie BosmokHoctn CATIP ModelSim u Quartus
Il.

Ymern

BpIOHpaTh TUTIOBBIE MOJICTH M aITOPUTMBI KOHCTPYKTOPCKOTO M TEXHOJIOTHYIECKOTO MPOSKTUPOBAHKH JJISI Pa3pabOTKH y3II0B U
MOJTyJICH AJIEKTPOHHBIX CPEJICTB; MPOCKTUPOBATH MEUATHBIC TUIATHl aBTOMATU3UPOBAHHBIM CIIOCOOOM ¢ ucmoib3oBanuem CAITP
KiCAD u DipTrace;

CHUHTE3UPOBATh JIOTHYECKHUE CXEMBI C MO-MOIIbI0 s3bika VHDL 1 npoekTHpoBaTh crielaain3npoBaHHbie IU(POBbIC yCTPOicTBA
cpenHeii cnoxHocTH ¢ ucnoib3oBaruem CAIIP ModelSim u Quartus 11.

Buaagers

HaBpIkaMu anropuTMu3anuy MaTeMaTHIECKUX METOJIOB U HCIIOJIb30BAHMS CTAaHAApPTHEIX makeToB I1I1, mpuMeHseMbIx Ui
aBTOMATH3AI[HA MaTEMAaTHIECKUX PACUETOB MPU MOJICITHMPOBAHUH 00BEKTOB U ITPOIIECCOB C IIEIBI0 aHANN3a M ONTHMH3AIHH UX
napaMeTpOB; HHCTPYMEHTAILHBIMH CPEICTBAMH MOAEINPOBAHUS U MIPOSKTUPOBAHMS TOMOJIOTHH IEYaTHBIX 1T, KOHCTPYKTHUBHO-
TEXHOJIOTHYeCKHX Moayieii, ucnons3yst CAIIP Kicad u DipTrace; mHCTpyMEHTaIBHEIMH CPECTBAMH NPOSKTUPOBAHHS 3JICKTPOHHOM
anmaparyps! Ha s3sike VHDL ¢ ncronmb3osannem CATIP ModelSim u Quartus 1.

B pe3yabTaTe ocBOeHHS TMCHUILTUHEI (MOAYJs1) 00y4yarolmiics 10J:KeH

3.1|3naTth:

3.1.1| dyHKIIHOHATIBHEIE BO3MOKHOCTH M MeTOANKH ncnonb3oBanns CAIIP meuarnsix wiat KiCAD u DipTrace; tumosbie
HOJXOAbI K IPOSKTUPOBAHUIO y3JI0B U MOAYJIeH 31eKTpoHHbIX cpencTB Ha 6ase IIJIMC Ha s3pike VHDL; dyHKIIMOHAIBHEIE
BO3MOXHOCTH U MeTOAUKH ucnonb3oBanus CAIIP ModelSim u Quartus I1.

3.1.2|Mopenu u aaropuT™Mbl KOMIOHOBKY 0510k0B DC, MOJENIH U aITOPUTMBI pazMelieHus Moayieil 9C, MoJeny U aITOpPUTMBI
TPAaCCHPOBKH coemuHeHnit Moayneit DC, CTpyKTypy U GyHKIMOHATBHBIE Bo3MoxkHOCTH CATIP nevarubix miat KiCAD u
DipTrace; s351k npoexTupoBanus 1uposoii ammaparypsl VHDL, crpykrypy 1 ¢pyHKIMOHaNBHBIE Bo3MokHOCTH CATIP
ModelSim u Quartus II.

3.2|Ymertn:

3.2.1|IIpoexTrpoBaTh MevaTHBIE IIATH aBTOMATH3NPOBAHHBIM criocoboM ¢ ncroan3oBannem CAIIP KiCAD u DipTrace;
IIPOEKTUPOBATh MOBEJCHUYECKOE OIMCAHKUE Y3TI0B U MOAYJIeH 3IeKTpOHHBIX cpeacTB Ha 6aze IIJIMC ¢ ucnonb3oBaHueM
CATIIP ModelSim u Quartus II.

3.2.2|Be16upath THUIIOBBIE MOJEINH U AJTOPUTMBI KOHCTPYKTOPCKOTO M TEXHOJIOTHUECKOTO IPOEKTUPOBAHUY AT Pa3padOTKu
Y3II0B ¥ MOJyJIeH JJIEKTPOHHBIX CPEJICTB; MPOCKTHPOBATH MEYATHBIE IIATH aBTOMaTH3UPOBAHHBIM CIIOCOOOM ¢
ucrnons3oBanreM CATIP KiCAD u DipTrace; cuHTe3upoBaTh JOrHYECKHE CXEMBI ¢ 0-MoIbIo s3sika VHDL n
MPOEKTHPOBATH CIIELMATN3UPOBAHHBIC [IM(PPOBBIC YCTPONCTBA CpeIHEN CIIOKHOCTH ¢ ucnoib3oBanueM CATIP ModelSim u
Quartus I1.

3.3|Baanern:

3.3.1|HCTpyMEHTaNbHBIMU CPEICTBAMH MOJICTTUPOBAHMUS M IPOCKTUPOBAHKS TOMOJIOTHH IEYAaTHBIX IL1AT, KOHCTPYKTUBHO-
TEXHOJIOTHYECKUX Moayeli ¢ ucmonb3oBanrneM CAITP KiCAD u DipTrace; mHCTpYMEHTAIbHBIME CPECTBAMH
MOJICJIMPOBAHUS 1 IPOSKTHPOBAHUS Y3JIOB U MOAYJIEH 31eKTpoHHbIX cpeacT Ha 6aze [TJIVC Ha s3pike VHDL B CAITP
ModelSim u Quartus II.

3.3.2|HaBbikaMy aTOPUTMHU3AIUHA MATEMATHIECKUX METOIOB M UCTIOIb30BAHUS CTAHAAPTHBIX MakeToB I111, mpruMeHsIeMbIX IS
aBTOMATH3ALIH MaTEMAaTHIECKIX PACUETOB IIPH MOJEIHPOBAHUN 00BEKTOB M IPOLIECCOB C LEbI0 aHaM3a M ONTHMHU3ALUH
UX apaMeTpOB; HHCTPYMEHTAILHBIMHU CPEACTBAMHU MOJICTHPOBAHUS U TPOSKTUPOBAHHUS TOMOJIOTHH MIEYaTHBIX TLIAT,
KOHCTPYKTHBHO-TEXHOJIOTHYECKHX Moyseit, ucrnonb3ys CAIIP Kicad u DipTrace; mHCTpyMEHTaIBHBIME CPEACTBAMA
MIPOEKTUPOBAHMUS IIEKTPOHHO# ammapatyps! Ha si3bike VHDL ¢ ucnonszoBannem CATIP ModelSim u Quartus 11.

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaumenoBanue pa3nesios u tem /Buj 3anatus/ | Cemectp / | Yaco | Komneren- | Jlutepatypa ®opma
3aHATHS Kvnc LM KOHTDOJISI

Pa3znen 1. MatemaTHUecKHe MOJEJH dTana
KOHCTPYKTOPCKOTO MPOEeKTHPOBAHUS
3JIEKTPOHHBIX CPEICTB.

11 Maremarnueckre MOIETH 3Tana 7 0
KOHCTPYKTOPCKOTO MPOSKTUPOBAHHUS
3IEKTPOHHBIX cpescTB. /Tema/

1.2 OO01m1ast XapaKTepUCTHKA OCHOBHBIX 33124 dTara 7 2 IK-1.2-3 JI1.2J12.2
KOHCTPYKTOPCKOT'O IIPOEKTUPOBAHMS. IK-1.2-y
Marematnyeckue mozaenu cxem JC. [IK-1.2-B

Marematudeckue moaenu cxem OC. I'pad
KOMMYTALMOHHON cxeMbl. /JIek/




1.3 MaremaTuueckue Moaenu cxem DC. 'uneprpad. IK-1.2-3 JI1.2712.2
B3BelenHblit HeoOpueHTUPOBaHHBIN rpad. /Jlex/ IK-1.2-¥Y
IK-1.2-B
14 Cosnanue 6MOIMOTEK CHMBOJIOB M KOPITYCOB IK-1.1-3 JI1.2712.2 3amura
kommonenToB B CATIP IIIT KiCAD. /J1a6/ [K-1.1-y nabopaTtopHOi
IK-1.1-B padoThI
IK-1.2-3
IK-1.2-Y
IK-1.2-B
1.5 Paspabotka neuarHoii miatet B CAIIP DipTrace. [K-1.1-3 JI1.2J12.2
Mp/ IK-1.1-Y
IK-1.1-B
IK-1.2-3
MK-1.2-y
I1K-1.2-B
1.6 N3ydeHne TeopeTHUECKOro Matepuana (pabora Haj I1K-1.1-3 JI1.2J12.2
KOHCIIEKTOM JIEKIIUH). K-1.1-y
CaMoCTOATeNIbHOE U3YUeHHE JOIOIHUTEIBbHBIX [K-1.1-B
MH()OPMAIIMOHHBIX PECYPCOB (IOpaboTKa [K-1.2-3
KOHCIIEKTA JICKIUN). [K-1.2-y
BrInonHeHue 3a1aHU#l TEKYIIET0 KOHTPOJIS IK-1.2-B
ycIeBaeMoCTH (IIOATOTOBKA K 3aIl[UTe
TabopaTOpHBIX PaboT, HOATOTOBKA K
IpaKTU4ecKoMy 3aHATUI0). /Cp/
Pa3nen 2. Anroput™Msbl 1 MOJAeTd KOMIOHOBKH
6s0Kx0B JC.
2.1 AJITOPUTMBI U MOJICITH KOMITOHOBKH 6110K0B DC.
/Tema/
2.2 MaremaTtrdeckasi MOCTaHOBKA 3a1a4l KOMIOHOBKH [K-1.2-3 JI1.2J12.2
CXeM KOHCTPYKTHBHO YHU(DUIIMPOBAHHBIMU [K-1.2-y
MoayJisiMU. MaTeMaTrnyeckasi IOCTaHOBKaA 3aJja4l T1IK-1.2-B
KOMIIOHOBKH C UcTosb30BaHueM mozenei BHI u
IT. /JTex/
2.3 OO1mas XxapakTepUCTUKA AITOPUTMOB KOMITIOHOBKH. [K-1.2-3 JI1.2J12.2
TocnemoBaTenbHBIN adrOpUTM KOMIOHOBKH. /JIex/ MK-1.2-y
I1K-1.2-B
24 3amava MOKPHITUS CXeM HA0OPOM KOHCTPYKTUBHBIX IK-1.2-3 JI1.2J12.2
Mmoxynei. /Jlex/ [K-1.2-y
IK-1.2-B
2.5 Co3nanue NpUHIHUIHAAIBHON 3JIEKTPUIECKON [IK-1.1-3 JI1.2J12.2 3amura
cxeMbl. ['eHepanus crucka Lemnei 1 KOMIIOHOBKa IK-1.1-y nabopaTopHOH
miatel B CAIIP KiCAD. /J1a6/ IK-1.1-B padoTHI
IK-1.2-3
IK-1.2-y
I1K-1.2-B
2.6 KomroHOBKa THTIOBBIX KOHCTPYKTUBHBIX €IAHUI] TIK-1.2-3 JI1.2J12.2
3MEeKTPOHHBIX cpencts. /TIp/ [K-1.2-y
IK-1.2-B
2.7 TpaccupoBka neuatHoit niatst B CAIIP I1I1 I1K-1.1-3 JI1.2J12.2 3amuTa
KiCAD B py4HOM M aBTOMATHIECKOM PEKHUMAaX. [K-1.1-y nabopaTtopHoi
/J1a6/ IIK-1.1-B paboThI
IK-1.2-3
IK-1.2-y
I1K-1.2-B
2.8 IToxpsITHs cxeM HaOOPOM KOHCTPYKTHBHBIX [K-1.2-3 JI1.2J12.2
momynei. /TIp/ K-1.2-y

[K-1.2-B




2.9 Uzyuenue TeopeTrueckoro marepuaina (padora 24 IK-1.1-3 JI1.2712.2
HaJ KOHCIIEKTOM JICKITUH ). IIK-1.1-Y
CaMOCTOSITENIEHOE U3YyUYCHUE JTOTIOTHUTEIBHBIX IK-1.1-B
nH(OPMALOHHBIX PECYPCOB (JOopaboTKa IK-1.2-3
KOHCIIEKTA JIEKIIHH ). IIK-1.2-Y
Beinonnenye 3a1aHui TEKYIETO KOHTPOJIA I1K-1.2-B
ycreBaeMoCTH (IOATOTOBKA K 3aIllUTe
nabopaTOPHBIX padoT, MOJTOTOBKA K
MIPaKTUYECKOMY 3aHATHI0). /Cp/

Pa3znes 3. AIropuT™MbI 4 MO/IeJIH Pa3MelleHHs
MoayJieil IC B MOHTa:KHOM NMPOCTPAHCTBE.

31 AJIropUTMBI M MOZieNu pa3Melenus monyieit 9C B 0
MOHTaXHOM TipocTpancTse. /Tema/

3.2 3amada pa3MelleHuss KOHCTPYKTHUBHBIX MOYJICH. 2 IK-1.2-3 JI1.2712.2
OO1mas XxapaKTepUCTUKa aITOPUTMOB Pa3MELICHHUS. IK-1.2-Y
[MocnenoBaTenbHbBIH aJrOPUTM pa3MeEIeHHS O IK-1.2-B
cBsi3HOCTH. /JIex/

3.3 AJTOPUTM NapHBIX EPEeCTaHOBOK. MeTox 2 [K-1.2-3 JI1.2J12.2
obpartHoro pasmMenieHus. /JIex/ MK-1.2-y

[K-1.2-B
34 Pa3zmMerenne KOHCTPYKTHBHBIX 3JIEMEHTOB B 4 IK-1.2-3 JI1.2J12.2 3amuTa
MOHTa)XHOM TIPOCTPAHCTBE. IK-1.2-y nabopaTopHO
I1K-1.2-B paboThI
/J1ab/
3.5 Merton obparHoro pazmemnenus. /TIp/ 2 IK-1.2-3 JI1.2712.2
MK-1.2-y
I1K-1.2-B

3.6 Wzyuenue TeopeTryueckoro marepuaia (padora 14 IK-1.2-3 JI1.2712.2
HaJl KOHCIICKTOM JICKI[HH). T1IK-1.2-Y
CaMOoCTOSITENIbHOE U3YyYCHHUE JIOTIOTHUTEIBHBIX TIK-1.2-B
MH()OPMALMOHHBIX PECYPCOB (IOpaboTKa
KOHCIICKTA JICKIIUH ).

BrimosHeHHe 3aJaHUH TEKYIEro KOHTPOJIS
yCIeBaeMOCTH (IIOATOTOBKA K 3alUTe
nabopaTopHBIX paboT, TOATOTOBKA K
MPaKTUYECKOMY 3aHsATHIO). /Cp/

Paznen 4. AnropuTMsbl 4 MOIeJIU TPACCUPOBKH
coennHenuii monyeii IC.

4.1 ANTOPUTMBI U MOJIENH TPACCUPOBKH COETUHEHUI 0
moxyneit OC. /Tema/

4.2 TpaccupoBKa IPOBOAHOTO MOHTaXKa. AJITOPHUTMBI 2 IK-1.2-3 JI1.2712.2
Kpackana u [Ipuma noctpoenus kparyaiiiero [K-1.2-y
CBSI3BIBAONIETO AepeBa. Anroput™ [Ipuma npu TK-1.2-B
OTpaHUYEHHSAX Ha JIOKaJbHbIE CTEIIEHH BEPILHH.

Marpuua lreitnepa. /JIex/

4.3 Merton BeTBei U rpaHuUL]. DBPUCTUUYECKUA METOT 2 IK-1.2-3 JI1.2J12.2
noctpoenust KCJI. IToctpoeHue nepeBbes IK-1.2-y
nedaTHeIX coenuHennid. Crono Ll Teitnepa. [K-1.2-B
DBPHUCTUYECKHIA aJTOPUTM MOCTPOSHHUS JIepeBa
reiinepa. /Jlex/

4.4 TpaccupoBka neyaTHbeIx coenuHeHuit. /Jlex/ 2 IK-1.2-3 JI1.2J12.2

MK-1.2-y
I1K-1.2-B

4.5 MaremaTrudecKkre MOJICIIH MOHTaXKHOTO 2 TIK-1.2-3 JI1.2J12.2
npocTpaHcTsa. BonHosoit anropurm JIn [K-1.2-y
TPacCHPOBKHU NEUATHBIX COCAMHEHUN. TIK-1.2-B
Mopndukary BoJIHOBOTO aITOPUTMA: METOX
MYTEBBIX KOOPIMHAT, METO/ KOJMPOBAHUS BECOB
SYEEK JUCKPETHOTO Pabouero moJist o MOAYIIIO
TpU U METOJOM AKepca. MeTo/bl yCKOPEeHHs
paboThI BOIHOBOTO ajropurMa. /Jlex/

4.6 AnroputMm Pabuna. AIropuTM clexxeHus 3a 2 IK-1.2-3 JI1.2J12.2
nesnbto. JIydeBoit anroput™ TpaccupoBku. /Jlex/ [K-1.2-y

I1K-1.2-B




4.7 Pacnpesienenust coeTMHEHUI 1O CIIOSIM MEYaTHOM 2 IK-1.2-3 JI1.2712.2
wiatel. /Jlex/ IK-1.2-y
[K-1.2-B
4.8 TpaccupoBka nedaTHbIX mat. /J1a6/ 4 [K-1.2-3 JI1.2J12.2 3amuTa
IK-1.2-y nabopaTtopHOi
[K-1.2-B paboTsl
4.9 TpaccupoBka npoBoAHBIX coenuHeHuit. /TIp/ 2 IK-1.2-3 JI1.2J12.2
[K-1.2-y
I1K-1.2-B
4.10 Pacnpenenenne npoBoASIUX COETUHEHHUH IO 4 TIK-1.2-3 JI1.2J12.2 3amura
c1osM 1pu KoHcTpyupoBanuu JC. /J1ad/ [K-1.2-y nmabopaTopHOH
IK-1.2-B paboThI
411 IMocTpoeHue 1epeBbEeB MEYATHBIX COCAMHEHH. 2 IK-1.2-3 JI1.2712.2
Mp/ IK-1.2-y
[K-1.2-B
412 W3yueHue TeopeTHueckoro marepuaia (pabora 32 IK-1.2-3 JI1.2712.2
HaJ KOHCIIEKTOM JICKITHH ). T1K-1.2-Y
CaMOCTOSITEIbEHOE U3YUYCHUE TOTIOTHUTEIBHBIX TK-1.2-B
nH(OPMALOHHBIX PECYPCOB (0paboTKa
KOHCIIEKTA JIEKIIHH ).
BeInonHeHue 3a1aHuil TEKyIIero KOHTPOJIs
ycreBaeMoCTH (IOATOTOBKA K 3aIlIUTe
n1abopaTOpHBIX paboT, MOATOTOBKA K
MIPaKTUYECKOMY 3aHsATHI0). /Cp/
Pasnen 5. TeopeTtnueckoe 0CHOBBI CHHTE3a
Jornyeckux cxem. OCHOBHBIE 2JIEMEHTHI I3bIKA
VHDL.
5.1 TeopeTuueckoe OCHOBBI CHHTE3a JIOTHIECKUX 0
cxeM. OcHoBHBIe 351eMeHTHI s13bika VHDL. /Tema/
5.2 OCHOBBI MOJICTTUPOBAHUS JIOTHYECKHX CXEM C 2 IK-1.1-3 JI1.1J12.1
ucnonb3oBaHueM s3bika VHDL. [K-1.1-y
BricokoypoBHEBBIii cuHTe3. Jlornueckuii cHHTE3. IIK-1.1-B
CTpyKTypHOE U NTOBEAECHYECKOE ONICAHNE IK-1.2-3
uudpoBoi cucremsl. /JIek/ IK-1.2-y
I1K-1.2-B
5.3 Jlexcuueckue 371EMEHTBI M TUIIBI JaHHBIX. 2 IK-1.1-3 JI1.1J12.1
Hexnapanun. UaTepdeiic u apxuTekTypa 00beKTa. [K-1.1-y
ATpuOyTsl 1 uMeHa. Onepartopsl. [TonsTue IK-1.1-B
curnaina B si3eike VHDL. Jlenbra-3anepxka. /Jlex/ T1K-1.2-3
IK-1.2-y
[K-1.2-B
54 IMocnenoBatenbHbIe oneparopsl. /JIex/ 2 IK-1.1-3 JI1.1J12.1
IK-1.1-y
I1K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
55 Ormcanye ¥ MOJIETHPOBAHUE CUCTEMBI 4 TIK-1.1-3 JI1.1J12.1 3amura
norndeckux QyHkiui. /J1ad/ [K-1.1-y nabopaTopHOH
I[IK-1.1-B paboThI
I1K-1.2-3
K-1.2-y
I1K-1.2-B
5.6 Bynessl pyHkunu. MeToibl peicTaBICHHS 2 K-1.1-3 JIT.1J12.1
cucTeM OyneBBIX (yHKIHH. MuHIMA3aus IK-1.1-¥y
OyneBbix pynkimid. /TIp/ [K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
5.7 OCHOBBI MOJICTTUPOBAHUS JIOTHYECKHX CXEM C 4 IK-1.1-3 JI1.1J12.1 3amura
ucrnons3oBanueM a3pika VHDL 1 nmakera IK-1.1-y nabopaTopHOi
ModelSim. /JTa6/ I1K-1.1-B paboTs
IK-1.2-3
[K-1.2-y

I1K-1.2-B




5.8 IMokpeiTue OyseBoii cetu knacrepamu. /TIp/ 2 IK-1.1-3 JI1.1J12.1
K-1.1-y
[K-1.1-B
IK-1.2-3
[K-1.2-y
IK-1.2-B
5.9 Wzyuenue Teopernyueckoro marepuaia (padora 14 IK-1.1-3 JI1.1J12.1
HaJl KOHCIICKTOM JICKIHH). K-1.1-y
CaMoCTOsITeNIbHOE U3yUEHHE JIONOTHUTENbHBIX [IK-1.1-B
HHPOPMAIMOHHBIX pecypcoB (1opaboTka IK-1.2-3
KOHCIICKTA JIEKIIHH ). IIK-1.2-Y
Beinonnenye 3a1aHui TEKYIIETO KOHTPOJIA I1K-1.2-B
ycreBaeMoCTH (OATOTOBKA K 3aIllUTe
J1a00paTOPHBIX padoT, IOJTOTOBKA K
MIPaKTUYECKOMY 3aHATHIO). /Cp/
5.10 IMapamnensHble onepatopsl. /JIex/ 2 I1K-1.1-3 JI1.1J12.1
K-1.1-y
IK-1.1-B
[K-1.2-3
MK-1.2-y
I1K-1.2-B
5.11 OrnucaHue U MOJEIMPOBAHUE HEPETYISIPHBIX 2 IK-1.1-3 JI1.1J12.1
noruyeckux cxem. /TIp/ K-1.1-y
I1K-1.1-B
[K-1.2-3
IK-1.2-y
[K-1.2-B
5.12 OrnrcaHue U MOJICTMPOBAHHE PETYIISPHBIX CXEM C 4 IK-1.1-3 JI1.1J12.1 3amura
UCIIOIb30BAaHUEM UEPAPXHUYECKOTO OIUCAHMUS. [K-1.1-y 1abopaTopHOH
/J1a6/ IK-1.1-B paboThI
I1K-1.2-3
MK-1.2-y
I1K-1.2-B
5.13 Orcanne ¥ MOJIETUPOBAHNE PETYISPHBIX CXEM C 4 IK-1.1-3 JIT.1J12.1 3amura
HCIIONb30BAHMUEM OTIepaTopoB generate, generic. [K-1.1-y nabopaTtopHoi
/J1a6/ TK-1.1-B paboThI
IK-1.2-3
MK-1.2-y
I1K-1.2-B
5.14  |M3yuenue TeoperHdeckoro Marepuana (padora 12 IK-1.1-3 JI1.1J12.1
HaJ KOHCIIEKTOM JIEKIIHH ). IIK-1.1-VY
CaMoCTOSTENbHOE U3yUEHHE TOTIOTHUTENbHbIX IIK-1.1-B
HHPOPMAITMOHHBIX pecypcoB (nopaboTka IK-1.2-3
KOHCIIEKTA JICKIIUH ). [K-1.2-y
BrinonHenue 3agaHuii TEKYIIEro KOHTPOJIL TK-1.2-B
yCIeBaeMOCTH (TIOATOTOBKA K 3alUTe
NabopaTOPHBIX padoT, MOJATOTOBKA K
IIpaKTHIecKoMy 3aHATHIO). /Cp/
Pa3gen 6. Opranusanus onucanue nugposoii
cucrembl Ha si3bike VHDL.
6.1 Opranuzanus onucaHue HUQpoBoil cuCcTeMbl Ha 0
s3pike VHDL. /Tema/
6.2 JHexnapanus uarepdeiica oowvekTa. [Ipoueaypst u 2 K-1.1-3 JI1.1J12.1
¢bynkmn. /Jlex/ IK-1.1-¥y
IK-1.1-B
IK-1.2-3
K-1.2-y
I1K-1.2-B
6.3 [Maketsr. budmuorexn VHDL-onucanuii. /Jlex/ 2 K-1.1-3 JIT.1J12.1
K-1.1-y
[IK-1.1-B
IK-1.2-3
[K-1.2-y

I1K-1.2-B




6.4 Oynkimu 1 npouenypst. /J1ad/ 4 IK-1.1-3 JI.112.1 3amura
IK-1.1-y 1ab0paToOpHOI
I[K-1.1-B paboThI
IK-1.2-3
MK-1.2-y
IK-1.2-B
6.5 Wzyuenue TeopeTnueckoro marepuaina (pabora Haf 8,3 MK-1.1-3 JI.1J12.1
KOHCIICKTOM JICKIIHH). IK-1.1-y
CaMoCTOsITeNIbHOE U3yUeHHE JIONOTHUTENbHBIX [IK-1.1-B
MHPOPMAIMOHHBIX pecypcoB (1opaboTka IK-1.2-3
KOHCIIEKTA JIEKIIHH ). [K-1.2-Y
Beinonnenye 3a1aHui TEKYIIETO KOHTPOJIA I1K-1.2-B
ycreBaeMoCTH (OATOTOBKA K 3aIllUTe
nabopaTopHsIx pador). /Cp/
Paznes 7. CuHTe3 cXeM N0 ONMCAHHUSIM HA sI3bIKe
VHDL.
7.1 CuHTE3 cXxeM 10 onucaHusM Ha s3sike VHDL. 0
/Tema/
7.2 [onsTHE CHHTE3UPYEMOTO TTOIMHOKECTBA SI3BIKA. 2 MK-1.1-3 J1.1J12.1
KoaupoBanue naHHBIX IPH CUHTE3E. [K-1.1-y
CuHTe3npyeMble U He CHHTE3UPYEMBIE OTIepaTOPHI IK-1.1-B
1 KOHCTpyKuuH. /JIex/ IK-1.2-3
MK-1.2-y
IK-1.2-B
7.3 Ornucanue U MoJeIUpoBaHue Tpurrepos. /IIp/ 2 IK-1.1-3 J1.1J12.1
MK-1.1-y
IK-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
7.4 Ornucanue ¥ MOJETUPOBAHUE KOHEUHBIX 2 MK-1.1-3 JI1.1J12.1
aBromaToB. /IIp/ IK-1.1-y
IK-1.1-B
MK-1.2-3
MK-1.2-y
IK-1.2-B
7.5 Cunre3 VHDL-koga B CAITP Quartus. /J1a6/ 4 I1K-1.1-3 JI1.1J12.1 3ammra
MK-1.1-y 1a00paTOpHOI
IIK-1.1-B paboTsr
IK-1.2-3
MK-1.2-y
IK-1.2-B
7.6 Mopenupoanue mudpaTopos/nemudparopos B 2 MK-1.1-3 J1.1J12.1
CATIP Quartus. /TTp/ MK-1.1-y
MK-1.1-B
MK-1.2-3
IK-1.2-y
IK-1.2-B
7.7 W3y4enne TeopeTHUeCcKOro Matepuaia (paboTa Haz 11 MK-1.1-3 JI1.1J12.1
KOHCIIEKTOM JICKITHH). [IK-1.1-y
CaMoCTOSTEIbHOE U3yUEHHE TOTIOTHUTENBHBIX IIK-1.1-B
MHPOPMALMOHHBIX PecypcoB (opaboTka IK-1.2-3
KOHCIICKTA JICKIHH). [K-1.2-y
BrImonmHeHME 3a1aHUI TEKYIIETO KOHTPOJIS I1K-1.2-B
yCHeBaeMOCTH (TIOATOTOBKA K 3alUTe
NabopaTOPHBIX padoT, MOATOTOBKA K
IIpaKTHIecKOMY 3aHATHIO). /Cp/
Pa3gen 8. KypcoBoii npoexr.
8.1 Kypcosoii npoekr. /Tema/ 0




8.2

KypcoBoit mpoexT. 8 15,7 IK-1.2-3
IIpuMepHBIE TEMBI KypCOBOI'O IIPOEKTA: IK-1.2-y
IOCJIe/IOBATENBHBIN aTOPUTM KOMIIOHOBKH C IK-1.2-B

HCIIOJIb30BaHUEM MOJIENH Tuneprpada;
MOCJIEZI0BATENbHBIN aJTOPUTM KOMIIOHOBKH C
HCIIOIb30BaHUEM CITMCKOB IICIICH 0 3JIEMEHTaM;
MOCJIEZIOBATENbHBIN allTOPUTM Pa3MeIeHus 10
CBSI3HOCTH; METOJ1 0OpaTHOTO pa3MelIeHUs;
aJTOPUTM MapHBIX EPECTAHOBOK; OKPHITHE
cXeMbl Ha0OpOM KOHCTPYKTHUBHBIX MOJYJIEH;
anroput™m Kpackana; anroputm [Ipuma; anropurm
[Tpuma npu orpaHUYEHNH Ha JOKAIbHBIC CTEIICHH
BEPIIHH; YBPUCTUIECKUH aJTOPUTM HOCTPOSHUS
KpaTyaiiiero cBs3bIBAIOIIETO IePEBa; BOITHOBOH
aJNTOPUTM TPACCHUPOBKU; METO] KOJIUPOBAHUE BECOB
siYeeK 1Mo MoIyJIro 3; anroputM PabuHa; BoHOBOI
aJTOPUTM TPACCHUPOBKHU C HCIIOJIb30BAHIEM
OXBAaTHIBAIOMIETO MIPSMOYTOJIBHHKA; aJTOPUTM
CJIEIKEHUS 3a 1IEJIbI0; arOpuTM AKepca; METO
BCTPEYHOU BOJHEI; aITOPUTM PACCIOCHUS
MHOTOCJIOHHOM MeYaTHOM IIaThI.

/KIIKP/

Pazgen 9. [IpomeskyTouHast aTTecTANS.

9.1

ITpomexxyrounas atrectanus. /Tema/ 8 0

9.2

IMonroroBka k 3auety. /3a0/ 7 8,75 T1K-1.1-3
IIK-1.1-Y
IIK-1.1-B
TIK-1.2-3
IIK-1.2-Y
TIK-1.2-B

9.3

Craua 3auera. /MKP/ 7 0,25 T1K-1.1-3
IIK-1.1-y
IIK-1.1-B
TIK-1.2-3
IIK-1.2-Y
TIK-1.2-B

9.4

Crnaua xypcoBoro npoekra. /UKP/ 8 0,3 IK-1.2-3
IK-1.2-yY
IIK-1.2-B

9.5

ITonroToBka K 3k3aMeHy. /OKk3aMeH/ 8 26,35 T1K-1.1-3
IIK-1.1-y
IIK-1.1-B
TIK-1.2-3
TIK-1.2-Y
T1IK-1.2-B

9.6

KoncyneTrpoBanue nepen sx3amerom. /Kuc/ 8 2 K-1.1-3
[K-1.1-y
IK-1.1-B
IK-1.2-3
[K-1.2-y
IK-1.2-B

9.7

Cpnaua sx3amena. /MKP/ 8 0,35 TIK-1.1-3
IIK-1.1-V
IIK-1.1-B
TIK-1.2-3
IIK-1.2-Y
IIK-1.2-B

5. OHEHOYHBIE MATEPHWAJIbBI 1O JUCHHUIIJIMHE (MOAY.JIIO)

O1neHouHbIEe MaTepUallbl IPUBEACHB! B IPHIIOKEHUN K paboueil mporpaMMe AUCHUIUIMHBI (CM. TOKYMEHT «OLeHOUHbIE MaTepUaIb
10 AUCLIUIUINHE «ABTOMATH3ALUS KOHCTPYKTOPCKOTO M TEXHOJIOTMIECKOTO IIPOSKTUPOBAHHUS).




6. YYUEBHO-METOAUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAY JIsT)

6.1. Pexomenayemas autepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

Ne ABTODHI, 3arnaBue H3naTenscTBoO, KomnuecTto/
COCTaBUTEIIHN roJI nasBanue DbC
JI1.1 |babak B. II., VHDL: CripaBouHoe 1oco0re 0 OCHOBaM SI3bIKa Mocksa: JIMK [978-5-94120- 169-3,
Kopuenko A. T., Ipecc, 2010, http://e.lanboo
Tumonrenko H. IT., 217 c. k.com/books/e lement.php?

®unonenxo C. d.

pl1_id=60992

JI1.2 |Campeixun A.H. AJrOpUTMUYECKUE METO bl aBTOMATH3AIUU Pszann: Book 978-5-907400- 70-2,
KOHCTPYHPOBAHHUS IEKTPOHHBIX CpeacTB : Yuebnoe |Jet, 2021, 116¢ |https://elib.rsre
nocobue u.ru/ebs/downl 0ad/2902
6.1.2. lonosiHUTeIbHAS JIUTEPaTypa
Ne ABTODHI, 3arnaBue H3naTenscTBoO, KomnuecTto/
COCTaBHUTENN rof Ha3BaHue ObC
JI2.1 |bapaGanos B. ®@., Pa3paboTka 1 NpOTOTUNUPOBAaHUE LIUPPOBBIX Boponex: 978-5-7731- 0709-5,
I'pebennnkoBa H. U., [ycrpoiicts Ha s3sikax VHDL u Verilog : yue6Ho- Boponexckuii  [http://www.ipr
Honckux JI. H., METOIYECKOe TOCoOue rocynapctBeHn |bookshop.ru/9 3285.html
Koganenko C. A. BIN
apXUTEKTYPHO-
JI2.2 |CemoTtuH B.A. ManHHOe KOHCTPYUPOBAHUE IEKTPOHHBIX M.: Cosetckoe |, 96
YCTPOMCTB : YUeOHUK pamuo, 1977,
384 c.

6.3 IlepeueHb NPOrpaMMHOro odecnevyeHust 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIMIEH3HOHHOTO M CBOOOIHO PACHPOCTPAHSIEMOI0 MPOrPAMMHOI0 00ecneyeHnsi, B TOM YUCJIE 0TEYeCTBEHHOI 0

NPOU3BOJICTBA

HaumenoBanue Onucanne
OmneparioHHast cucTeMa Windows|Microsoft Imagine: Homep moamucku 700102019, 6eccpouro
XP/Vista/7/8/10

Kaspersky Endpoint Security

KommMmepueckas nuuen3us

MathCAD

KOMMep‘IeCKaﬁ JIMICH3UA

KiCad Cso6omnoe 110
Qt JIuuensus Opensource
Dev-C++ Ceoboanoe 10
Visual studio community Cso6omnoe I10
LibreOffice Ceoboanoe T1O
Adobe Acrobat Reader Ceoboanoe I10
Quartus 118.1 Web Edition Ceoboanoe T1O
ModelSim Ceoboanoe T1O

6.3.2 Tlepeuenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCIIUITJIMHBI (MO Y JIST)

50 y4eOHO-agMHHHUCTPATUBHBIM KOpITyC. yueOHas ayIuTOpHs Ul NPOBeAeHHs yueOHbIX 3aHATUH Crenuanu3upoBaHHasI
Mebenp (28 Mocamo4YHBIX MECT), MarHUTHO-MapKepHasi J0CKa, J0CKa WHTEpaKTHBHAs, MylbTuMenua mpoekrop (Ben-Q),
3ByKOBBIe KOTOHKU. Octmmorpadsr: C1-55 - 5 ., C1-67 - 1 wr., C1-65 - 1 wt. Ocummutorpad ¢ namsateio TDS 1001B -
2 wit. 'eneparopsr: 113-118 - 5 wt., I'3-112 - 4 wt. ['eneparop ummynbcoB I'5-54 - 1 mt. biok nutanus, - 2 wr. Maket
AIII ¢ xonoBeM auckoM — 1 mt. Onrtumerp «lopuzont» - 1 mr. JlabopaTopHslil cTeH] «bonbiIoi HHCTpYMEHTaNbHbIH
Mukpockom» - 1 mt. Jlaboparopuslit crabunuzarop TEC88 — 3 wit., Bechl TexHOJIOrMueckue — 1 mr., miorrep — 1 mr.

IIK: Intel Pentium/1Gb — 5 ., Intel 2 Duo E7400/4Gb — 1 . Bo3MOKHOCTE TOAKITIOYEHUsT K ceTH WHTEpHET u
00eceueHueM I0CTyNa B 3J1€KTPOHHYIO HH(POPMALMOHHO-00pa3oBaTenbHyto cpeny PIPTY




50 a yueOHO-aJIMUHHCTPATUBHBIN KOpPITyC. yueOHast ay JUTOPUS JJIs TPOBEACHUS Y4eOHbIX 3aHsATHi Criennanin3upoBaHHas
Mebenb (42 mocagouHbIX MECT), MAarHUTHO-MapKepHasi JOCKa, I0CKa MHTEPaKTHBHas, MyJlbTH-Meana npoexkrop (Ben-Q),
2 3BYKOBBIE KOJIOHKH.

IK: Intel 2 Duo/4Gb — 1 wrt., Intel i3 550/4Gb — 11 mr. Bo3moxHOCTH mojKI04YeHus K cetd HTep-HeT u obecrieyeHrem
JOCTYTIA B DJICKTPOHHYIO HH(GOPMALIMOHHO-00pa3zoBarenbHyo cpeny PTPTY

128 yueOHO-aIMUHUCTPATUBHBIN KOPIYC. Y4eOHas ayTUTOPHUS JJIs POBe-ACHUS yIeOHbIX 3aHATHIH Criennaln3upoBaHHas
Mebenp (24 mocaJoYHBIX MECT), MarHUTHO-MapKepHas JI0cKa, MynsTuMeana mpoektop (Ben-Q), 1 skpaH, 3ByKOBBIE

KOJIOHKH.
3 IK: AMD A10-6700/8Gb — 10 wr., AMD Al10 PRO-7800B/8Gb — 4 mir., Intel i3-2120/8Gb — 1 mrr., Intel 2 Duo
E7200/6Gb — 1 mr. BO3MOKHOCTh MOAKIIOYEHHS K ceTH VHTepHET W OoOecredeHHeM JOCTYIa B DJIEKTPOHHYIO

nH(opMaoHHO-00pa3oBarenbHyto cpeny PIPTY

155 yueGHO-aAMUHUCTPATUBHBIN KOpILyC. yueOHas ayIUTOpHs JUlL IIPOBEJCHUs yueOHbIX 3aHATHH Crenuanu3upoBaHHas
Mebenb (24 TOCcaIoYHBIX MECT), MArHUTHO-MapKepHas JOCKa, HHTEPaKTUBHASA TOCKa, MyabTuMmenua mpoekrop (Toshiba),
4 3BYKOBBIE KOJIOHKHU.

IIK: Intel i5-3470/8Gb — 12 mr., Intel i5-2400/8Gb — 2 mr., Intel 2 Duo E7200/4Gb — 2 mt. Bo3MOXKHOCTH HOAKIIOYEHUS
k cety MIHTepHeT U 06ecreyeHIEM JIOCTYNa B 3JIEKTPOHHYIO HH(MOPMALMOHHO-0pa3oBaresbHylo cpeny PIPTY

157 a y4eOHO-aIMMHHUCTPATHUBHBIM Kopmyc . yueOHas ayIauTOpus A IPOBEICHUs Y4eOHBIX 3aHATHUH
Crienmani3upoBanHas MeOespb (12 mocaIoYHbIX MECT), MAarHUTHO-MapKepHas Tocka, MyisTuMenua npoekrop (ACER), 1
5 9KpaH, 3BYKOBbIE KOJIOHKH.

IIK: Intel i5-4590S/16Gb — 11 mrr., Intel i3 550/4Gb — 1 mr. Bo3MOXHOCTh MOIKIIOUEHHsS K ceTH WHTepHEeT u
obecriedeHHeM J0CTYIa B 3JIEKTPOHHYIO HH(POPMAIOHHO-06pa3oBarenbHyio cpeay PIPTY

8. METOAUWYECKHUE MATEPHWAJIBI 1O JUCIUIIJIMHE (MOYJIIO)

Metoanueckoe obecriedeHre JUCIUIUINHBI IPUBEJICHO B IIPUIIOKEHUH K paboyei mporpaMMe TUCHUILUIMHBI (CM. JOKYMEHT
«Meroamyeckoe obecredeHre TUCIUILTHHBI « ABTOMATH3aINs KOHCTPYKTOPCKOTO U TEXHOJIOTHYECKOTO IPOSKTUPOBAHHSD).

Onepatop 340 000 "Komnahus "TeHzop" ———

[JOKYMEHT MOAMWUCAH 3NEKTPOHHOM NOAMUCHIO

noanucAHoO ®rboy BO "PrPTY", PIPTY, Kopsuko Bsiuecnas 21.09.23 15:22 (MSK) Mpocras noanuce
3ABEAYIOLLMM MeTpoBuy, 3aseaytowmii kacdeapor CAMNP

KA®E/[PHI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Bsiuecnas 21.09.23 15:22 (MSK) Mpocras noanuck
3ABELYIOLLVM MeTpoBuy, 3aBeaytowmin kadeapoit CAMP

BbIMYCKAOLLIEN

KA®E/PbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceii 21.09.23 15:46 (MSK) lMpocras noanuce
NMPOPEKTOPOM MO YP BsiuecnaBoBuy, MpopekTop Mo y4yebHoi paboTte




