MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITN

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
_ YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PASAHCKHUHU I'OCYIJAPCTBEHHBIM PAIMOTEXHUYECKHUU YHUBEPCUTET UMEHH

B.®. YTKHUHA"
COI'NTACOBAHO YTBEPXIAIO
3aB. BEITyCKaroMIei Kadenps IIpopekTop o YP
A.B. Kopstako

NudopmanmoHHbIe TEXHOJOTUN poekTUpoBanusa IC

paboyas nporpaMma JUCIHUIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoi CucreM aBTOMATH3MPOBAHHOIO IPOEKTHPOBAHNUS BHIYUCIMTEIbHBIX CPeACTB
VueOHbIi m1an 11.03.03_21_00.plIx
11.03.03 KoHcTpyupoBaHUE U TEXHOJIOTHS JIEKTPOHHBIX CPEICTB
Kpamndukanms O0axanaBp
®opma 00yueHns OYHas

OO6mast Tpy10eMKOCTb 73ET



Pacnpez[e.rlemle YacoB JUCUMIIJIMHBI 11O ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 7(4.1) 8(4.2)

Kypce>) Hroro

Henenb 16 8

Bu 3austuii VI PII VI PII v | po

Jlexumu 32 32 16 16 48 48
JlaGopatopHsbie 16 16 16 16 32 |32
[IpakTuueckue 8 8 8 8 16 |16

Wnas koHTaKTHAS 0,25 10,25 0,65 10,65 0,9 10,9
pabora

KoncynpTupoBanue 2 2 2 2
nepest 9K3aMEeHOM H

MIPaKTHUKON

Utoro ayx. 56,25 (56,25 42,65 |42,65 |98,9 |98,9
Konraktnas padora  [56,25 56,25 (42,65 (42,65 |98,9 98,9
Cam. pabora 43 43 41,3 41,3 |84,3 (84,3
Yacel Ha KOHTPOJIb 8,75 8,75 |44,35 |44,35 [53,1 [53,1
IMucemenHas padora 15,7 |15,7 |15,7 |157
Ha Kypce

Utoro 108 |108 |144 (144 |252 (252

r. Pa3aunn
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1. LIEJIM OCBOEHMUS AUCLUILINHBI (MOIYJIST)

1.1|Iens ocBOCHUS TUCHMIUIMHEI - H3yYeHUE OOIIUX MPUHIUIIOB TOCTPOCHHSI MAaTEMaTHIECKUX MOJeIel CXeM M KOHCTPYKIIHH
3JIEKTPOHHBIX cpeacTB (DC), BKIIOYAIOMNX TUIIOBbIE, YHU(DUIIMPOBAHHBIE U CTAHJAPTHU30BaHHbIE U3/ICIIHS, UCTIONb3YEMBbIX B
CTaHJAPTHBIX MMaKeTaX aBTOMATU3UPOBAHHOTO MIPOEKTUPOBAHUS U KOMIIBIOTEPHOTO MOJICIUPOBAHNUS, OCHOB
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO IIPOSKTUPOBAHUS 3JIEKTPOHHBIX CPEJICTB U pa3pabOTKU KOMIUIEKTOB TEXHOJIOIMYECKOM
U KOHCTPYKTOPCKOW JTOKYMEHTALUH, @ TAKXKE OCBOCHHUE COBPEMEHHBIX NPOIPaMMHBIX CPEJICTB aBTOMaTHU3UPOBAaHHOTO
MIPOEKTUPOBAHUSA AIICKTPOHHBIX CPEJICTB, CXEM U YCTPOUCTB.

1.2|3amaun:

1.3]- MOJTYUYCHHUE TCOPETUICCKUX U MPAKTHICCKUX 3HAHUI 0 MaTeMaTHYECKUX MOJCIAX 00BEKTOB KOHCTPYKTOPCKOI'O U
TECXHOJIOTHYCCKOT'O ITPOCKTUPOBAHMA, BKIIFOYAIOIIUX THUIIOBBIC, yHI/I(pI/IL[I/IPOBaHHBIC 1 CTAaHOAPTU30BAHHBIC U3ICIINA,
HCTIOJIb3YEMbIX B CTAHAAPTHBIX MMAKETAaX aBTOMAaTU3UPOBAHHOI'O IIPOCKTUPOBAHNA U MOACIIUPOBAHUS JICKTPOHHBIX CPEACTB;

1.4]- nprobpeTeHne TPaKTHICCKUX HABBIKOB BBIIIOIHEHHS PACUCTOB U IIPOCKTHPOBAHMS JICKTPOHHBIX CPEICTB, CXEM U
YCTPOWCTB, BKITIOUAIONIMX THUIIOBBIC, YHH()UIIMPOBAHHBIC ¥ CTAHIAPTH30BAHHbBIC U3/ICNHUS, B COOTBETCTBUH C TEXHHUYCSCKUM
3aganueM c ucrosbzoBanuem CAIIP KiCAD u DipTrace, a Takke pa3paO0TKH KOMIUIEKTOB TEXHOJIOTHYECKOH 1
KOHCTPYKTOPCKOW JIOKYMEHTAIIHH;

1.5|- mprobpeTeHne TeopeTHUECKUX 3HAHUH M MPAaKTHIECKUX HAaBBIKOB B 00JACTH aBTOMATH3AIMHU MTPOSKTUPOBAHHS
AJIEKTPOHHBIX CPEJICTB, cXeM U ycTpoiicTB Ha 06a3ze [IJIMC Ha s3pike VHDL, BKIIFOUAIOIINX THUIIOBBIC, YHU(DUIIMPOBAHHBIE U
CTaHJAPTU30BaHHbIE U3EIIHSL.

2. MECTO JUCHHUTIIUHBI (MOJYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Lukx (paszexn) OIL: [51.B

2.1|TpebdoBaHus K nMpeABaAPUTEIbHOI MOATOTOBKE 00y4aI0LIEroCs:

2.1.1| Teopust uHpOpMaIyK U HHGOPMAIIMOHHBIC TEXHOJIOTHH

2.1.2| TexHoMOTHH, CTAHIAPTHI U MPOTOKOJIBI BEIYMCIUTEIBHBIX CETCH

2.1.3|Texnonoruyeckas (POESKTHO-TEXHOJIOTHYECKAs ) IPAKTHKA

2.1.4|Texnonoruyeckas (IPOEKTHO-TEXHOJIOTUYECKAs) IPAKTHUKA

2.1.5|BeruncnurensHbIe CHUCTEMBI, CETU U TCICKOMMYHUKAIIUN

2.1.6|CxemoTexnnka

2.1.7|Teopwusi cuCTEM U CHCTEMHOTO aHAITN3a

2.1.8|Beb-nporpammupoBanue

2.1.9|IIpoexTUpoBaHUE HHTEPHET-IIPUIIOKEHUH

2.1.10| TexHon0TMY HHKUHUPUHTA T€OMH(POPMALIMOHHBIX POLIECCOB U CHCTEM

2.1.11| TexHOIOTMY HHKUHUPUHTA POTPAaMMHUPYEMBIX JIOTHYECKUX HHTETPAJbHBIX CXeM

2.1.12|Ananu3 u popmanuzanus TpeOOBaHUMA

2.1.13|Pa3paboTka MH)XEHEPHON TOKYMEHTAIUU

2.1.14|Pa3paboTka TEXHUYECKON TOKYMEHTAIUU B IIPO(ECCHOHATBHON AESTENEHOCTH

2.2| AncuumiMHbl (MOYJIH) U MPAKTHKH, VISl KOTOPBIX 0CBOEHHE JIAHHOM JHCHHUILINHBI (MOYJIs1) HEOOXOAUMO KaK
npejlecTBYOIEE:

3. KOMIETEHIIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTLIAHBI
(MOJLY.JIST)

IIK-3: Cnocoden pazpadaTbiBaTh NPOrPaMMHO-MaTeMaTHUYecKoe ofecrevyeHne cOCTABHBIX YacTeil 3J1eKTPOHHOTO,
3JIEKTPOMEXaHU4YeCKOI0, 3J1eKTPOKOMMYTAIIMOHHOTO M 3JIEKTPOHHO-UH(popMannonHoro odopyrosanus PKT

MK-3.1. CocTaBiisieT aJITOPUTMBI MPOrPAMMHO-MATEMAaTHYECKOI0 00ecnedeH!s COCTABHBIX YacTeil 3JIeKTPOHHOTO,
3J1eKTPOMEXaHNYECKOTI0, 31eKTPOKOMMYTAIIHOHHOT0 M 3JIeKTPOHHO-UH(popMannoHHoro odopyrosanusi PKT

3nath

Mopenu 1 alropuTMbl KOMIIOHOBKH 6510k0B DC, MOJIENH 1 alrOPUTMBI pasMereHus Moxyiei 9C, MoJeIn 1 anropuTMBbI
TPacCUPOBKH coeiuHeHHH Monynei DC, ucnoab3yeMble B KOHCTPYKTOPCKOM M TEXHOJIOIMYECKOM NPOEKTUPOBAHUU COCTaBHBIX
qacTel 3JeKTPOHHOTO U 3JIEKTPOHHO-HH(pOopMannoHHoro obopynosanus PKT.

Ymerts

CoCTaBIATh arOPUTMBI TPOTPAMMHO-MATEMAaTHIECKOT0 00ECTIeUeHHsI COCTAaBHBIX YacTel 3JIEKTPOHHOTO, SIEKTPOMEXaHUIECKOTO,
3IIEKTPOKOMMYTAHOHHOTO U 3JIEKTPOHHO-NH(DOpManoHHOTO 000pynoBanus PKT.

Baagetsp

HapblxaMu anropuTMu3ally MaTEMaTUYECKUX METOO0B, HCIONb3yEMbIX B KOHCTPYKTOPCKOM U TEXHOJIOIMYECKOM NPOEKTUPOBAHUU
COCTaBHBIX YaCTEH JIEKTPOHHOTO M AJICKTPOHHO-WHPOpMaIMOHHOTO 00opynoBanus PKT.

IIK-3.2. PazpadaTbiBaeT IPOrpaMMHO-MaTeMaTHYeCKOI0 00ecleyeHHsI HA COOTBETCTBYIOLIEM fI3bIKe IPOrPAMMHPOBAHUS JISI
COCTABHBIX YacTeil 3JIeKTPOHHOT0, 3J1eKTPOMEXaHUYeCKOr0, 3IeKTPOKOMMYTALHOHHOT0 H 371eKTPOHHO - HH(OPMALHOHHOTO
odopynoBanus PK




3HaTh

OCHOBHBIC MATEMaTHYECKHE MOJIEIH, AITOPUTMBI M METO/IbI KOMIIOHOBKH Y3JIOB, Pa3MEIIEHHS JIEMEHTOB U TPACCHPOBKH
IIPOBOJHBIX U IEYATHBIX COCTMHEHUI 3JI€KTPOHHBIX CPEICTB.

Ymern

PazpabarbpIBaTh NporpaMMHO-MaTeMaTH4ecKoe 00eCieYeHne sl peIICHUS TEOPETUUECKUX U IPUKIIAJHBIX 33/1a4 MOJICIMPOBAHUS U
MIPOEKTHPOBAHKSI COCTABHBIX YaCTEH 3JIEKTPOHHOTO ¥ AJIEKTPOHHO-UH(POPMAIIMOHHOTO 00opynoBanus PKT.

Baanern

HaBpIkaMu anropuTMu3alui MaTeMaTHIECKUX METOJIOB, HCHONB3yEMBIX I Pa3padOTKH NPOrpaMMHO-MaTeMaTHIECKOTO
oOecreyeHuns: COCTaBHBIX YacTel 3JIEKTPOHHOTO U 3JIEKTPOHHO-MH(opMannoHHoro obopynosanust PKT.

ITIK-4: Crioco0eH NpoBeANTh HCC/IeI0BAHNS JIEKTPOHHBIX CPEICTB H 3/1eKTPOHHBIX cucTeM BKY

IIK-4.2. BoinoJiHsieT HAyYHO-HCCJIeI0BaTebCKHE H ONBITHO-KOHCTPYKTOPCKHE Pa00ThI 3JIEKTPOHHBIX CPEICTB U
3JIeKTPOHHBIX cucteM BKY

3Hath

TuIoBbIC TPOrPAMMHBIE TIPOAYKTbI, OPHEHTUPOBAHHBIC HA BHITIOIHEHUE PACUCTOB M MPOSKTHPOBAHUE MEYATHBIX TUIAT C
HCIIOJIb30BAHNUEM CPEICTB AaBTOMATH3AIMK TIPOESKTHPOBAHUS, CTPYKTYPY 1 dyHKImoHambHbie Bo3MoxkaocTH CAITP KiCAD u CATIP
DipTrace; ocHOBBI si3bIKa poeKTUpoBanust armaparypsl VHDL; THIIOBBIE T0X0/IbI K IPOEKTHPOBAHUIO Y3JIOB M MOJLYJICH
SIIEKTPOHHBIX cpencTB Ha 6ase [TJIMC; ctpykTypy u ¢pyHKIMOHATBHBIE Bo3MoxkHOCTH CATTP ModelSim u CATIP Quartus 1.
YMmetn

IIpoekTHpOBaTh MEeYaTHBIE TUIAThl ABTOMAaTH3UPOBAHHBIM criocoboMm ¢ ncromb3oBannemM CATIP KiCAD u CATIP DipTrace;
MIPOEKTHPOBATH Y3JIbI © MOJIYJIH JIEKTPOHHBIX cpeacTB Ha 6aze [IJIVC ¢ ucnonszoBanuem CAIIP Quartus Il.

Baanersb

WHCTpyMEHTATBHBIMU CPEICTBAMU MOJICITUPOBAHHS M MPOCKTHPOBAHUS TOTIOJIOTHH MEYATHBIX ILIAT,
KOHCTPYKTHBHO-TEXHOJOTHYECKHX Moayiei ¢ ucrmonb3oBanneM CAIIP KiCAD u CAIIP DipTrace; nHCTpyMEHTAIbHBIMA
CpeIncTBaMU MOJICIIMPOBAHHS U IPOCKTUPOBAHHUS y3JIOB U MOy aneKTpoHHBIX cpencts Ha 6aze [IJIMC Ha s3pike VHDL B CATIP
Quartus II.

B pe3yabTaTe ocBoeHHS TMCHUILINHBI (MOIYJIs1) 00y4yalolmiics 10J:KeH

3.1|13natb:

3.2|YmeTh:

3.3|Baapgerts:

4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HaumenoBanmue pa3nesioB u TeM /Buj 3ansitusi/ | Cemectp / | HacoB | Komneren- | Jlutepatypa ®opma
| 3aHATUSA Kvpc 1001 KOHTDOJS

Pazgen 1. MaTtemaTnuyeckue MoJe/ I 3Tana
KOHCTPYKTOPCKOT0 MPOEKTHPOBAHUS
3JIeKTPOHHBIX CPEACTB.

1.1 MaremaTuueckre MOJIENH dTara 7 0
KOHCTPYKTOPCKOTO MPOSKTUPOBAHHUS
3IEKTPOHHBIX CpeacTB. /Tema/

1.2 OO11ast XapaKTepUCTHKA OCHOBHBIX 337124 dTara 7 2 IK-3.1-3 JI1.2712.2
KOHCTPYKTOPCKOI'O IIPOEKTUPOBAHUSL. [K-3.1-y
Maremarunueckue Moaenu cxem OC. I1K-3.1-B
Marematudeckue moaenu cxem OC. I'pad IK-3.2-3
KOMMYTAIHOHHOMN CXeMbl. /JIek/ TIK-3.2-Y

I1K-3.2-B
1.3 MaremaTtuueckue moenu cxem OC. ['uneprpad. 7 2 IK-3.1-3 JI1.2J12.2
B3BereHHbI HeOPUEHTUPOBAHHEIN Tpad. /JIek/ [K-3.1-¥y
IK-3.1-B
I1K-3.2-3
MK-3.2-y
I1K-3.2-B
14 Paspabotka neuarnoit mnatel B8 CAIIP KiCAD. 7 4 IK-3.1-3 JI1.2J12.2
/J1ab/ K-3.1-y
IK-3.1-B
IK-3.2-3
IK-3.2-Y
IK-3.2-B
I1K-4.2-3
[IK-4.2-Y
[1K-4.2-B




15 Pazpaborka neuatnoii miatel B CAIIP DipTrace. I1K-3.1-3 JI1.2J12.2
Mp/ MK-3.1-¥y
IK-3.1-B
IK-3.2-3
IK-3.2-Y
[K-3.2-B
I1K-4.2-3
IK-4.2-Y
I1K-4.2-B

1.6 N3zyuenue TeopeTrnyeckoro Marepuaia (padorta Hajl IK-3.1-3 JI1.2J12.2
KOHCIICKTOM JICKITUH). IK-3.1-Y
CaMOCTOSTENIbHOE U3Y4EHHE JIONOTHUTENbHBIX IK-3.1-B
MH(POPMAIHOHHBIX peCcypcoB (nopaboTka I1K-3.2-3
KOHCIIEKTA JICKIUN). IK-3.2-y
BerInonHeHue 3a1aHui TEKYIIET0 KOHTPOJIS IK-3.2-B
yCIIeBaeMOCTH (TIOATOTOBKA K 3aIIUTE I1K-4.2-3
nabopaTopHbIX paboT, MOATOTOBKA K [K-4.2-Y
MPaKTUYECKOMY 3aHsATHIO). /Cp/ [1K-4.2-B
Pa3nen 2. Anroput™Msbl ¥ MOJie I KOMIIOHOBKH
6.s10k0B JC.

21 AJITOPUTMBI U MOJICITH KOMITOHOBKH 6110K0B DC.

/Tema/

2.2 MaremaTnueckasi HOCTaHOBKA 3a/1a4ll KOMIIOHOBKH [K-3.1-3 JI1.2712.2
CXEM KOHCTPYKTUBHO YHU(DHUIIMPOBAHHBIMH IK-3.1-Y
MOAYJIIMH. MaTeMaTHueckast IOCTaHOBKa 3aJjaun [1K-3.1-B
KOMITOHOBKH C HCIOJIb30BaHueM Moneiei BHI u I1K-3.2-3
IT. /Jlex/ IK-3.2-V

IK-3.2-B
2.3 OO1mas XxapakTepUCTUKA aJITOPUTMOB KOMIIOHOBKH. IK-3.1-3 JI1.2J12.2
IocnenoBaTenbHBIN adrOpUTM KOMIOHOBKH. /JIex/ MK-3.1-Y
[K-3.1-B
IK-3.2-3
MK-3.2-V
IK-3.2-B
24 3amava MOKPHITUS CXeM Ha0OPOM KOHCTPYKTUBHBIX I1K-3.1-3 JI1.2J12.2
Mmoxynei. /Jlex/ MK-3.1-¥
MK-3.1-B
IK-3.2-3
MK-3.2-y
[1K-3.2-B
25 KomnoHOBKa THITOBBIX KOHCTPYKTHBHBIX €JUHUIT IK-3.1-3 JI1.2J12.2
3NIEKTPOHHBIX CpencTB. /TIp/ MK-3.1-¥
IK-3.1-B
IK-3.2-3
MK-3.2-Y
[1K-3.2-B

2.6 W3zydenue TeopeTnyeckoro Marepuaia (pabota Haj IK-3.1-3 JI1.2J12.2
KOHCTICKTOM JICKIIVH). I1K-3.1-Y
CaMocToATeNbHOE U3yUSHHE JOTIOIHUTEIBHBIX I[K-3.1-B
MH(OPMAIIMOHHBIX pecypcoB (JopaboTka IK-3.2-3
KOHCIIEKTa JICKLIUH). MK-3.2-Y
BeinonHeHue 3a1aHuii TEKYIEro KOHTPOJIS I1K-3.2-B
ycIIeBaeMOCTH (IIOATOTOBKA K IPAaKTHYECKOMY
3aHsATHIO). /Cp/

Paznen 3. AjiropuT™Mbl U MOJIeJIM pa3MeneHust
MoayJieit C B MOHTA:KHOM NPOCTPAHCTBE.

3.1 AnropuT™MBI 1 MoJieNH pa3Mmernienus moayneir OC B
MOHTa)KHOM NIpOCTpaHcTBe. /Tema/

3.2 3agada pa3MelLIeHUs: KOHCTPYKTUBHBIX MOAYJIEH. IK-3.1-3 JI1.2J12.2
OO011ast XapaKTepUCTHKA aJTOPUTMOB Pa3MELICHHUSI. IK-3.1-y
IlocnenoBaTennbHBIN aNTOPUTM Pa3MELIEHHS 110 I1K-3.1-B
cBsi3HOCTH. /JIex/ IK-3.2-3

IK-3.2-y

I1K-3.2-B




3.3 ANropuT™M MapHbIX IEPeCTaHOBOK. MeToa I1K-3.1-3 JI1.2J12.2
oOpartHoro pasmerneHus. /JIex/ IK-3.1-y
IK-3.1-B
IK-3.2-3
IK-3.2-Y
I1K-3.2-B
34 Pa3MelieHne KOHCTPYKTHBHBIX JJIEMCHTOB B I1K-3.1-3 JI1.2712.2
MOHTXHOM IIPOCTPAHCTBE. IK-3.1-Y
[K-3.1-B
/J1ab/ I1K-3.2-3
MK-3.2-Y
I1K-3.2-B
35 Merton obpatHoro pazmenienus. /TIp/ IK-3.1-3 JI1.2712.2
IK-3.1-Y
[K-3.1-B
I1K-3.2-3
MK-3.2-Yy
IK-3.2-B

3.6 Wzyuenue Teoperrueckoro marepuaina (pabora Haj IK-3.1-3 JI1.2712.2
KOHCIICKTOM JICKIIHH). IK-3.1-Y
CaMOoCTOSITEIbHOE U3YyUYCHHUE JIOTIOTHUTEIBHBIX [K-3.1-B
HHPOPMAITMOHHBIX peCypcoB (IopaboTka I1K-3.2-3
KOHCIIEKTA JICKIUH ). [K-3.2-y
BeInosHeHHE 3a/1aHUH TEKYIIET0 KOHTPOJIS I1K-3.2-B
ycHeBaeMOCTH (IIOATOTOBKA K 3all[UTe
n1a00paTOpHBIX paboT, MOATOTOBKA K
IIPaKTUYIEeCKOMY 3aHATHIO). /Cp/

Paznen 4. AnroputMsbl 4 MOA€eTU TPACCUPOBKH
coennHeHuii monyeii IC.

4.1 ANTOPUTMBI U MOJICJIN TPACCUPOBKU COCTUHCHU I
moxyneit OC. /Tema/

4.2 TpaccrpoBka MPOBOIHOTO MOHTaXa. AJTOPATMEI I1K-3.1-3 JI1.2J12.2
Kpackana u [Ipuma noctpoenus kparyaiiiero MK-3.1-y
CBSI3BIBAONIETO AepeBa. Anroput™ [Ipuma npu I1K-3.1-B
OTPaHUYEHHSX Ha JIOKAJIbHbIE CTEIIEHN BEPILUH. IK-3.2-3
Marpuna IlIteiinepa. /Jlex/ IK-3.2-Y

IK-3.2-B

4.3 Mertopn BeTBel U rpaHHLl. DBPUCTHUECKUH METO. IK-3.1-3 JI1.2J12.2
noctpoerns KCJI. [Toctpoenune nepesreB IK-3.1-Y
nedaTHbIX coenuHenuid. Cron6d Ll Teitnepa. [K-3.1-B
DBPUCTUYECKHIA aTOPUTM TIOCTPOEHHUS IepeBa I1K-3.2-3
IMeitnepa. /JIex/ MK-3.2-V

IK-3.2-B
4.4 TpaccupoBKka nieyaTHbIX coenuHeHuit. /JIex/ I1K-3.1-3 JI1.2712.2
MK-3.1-¥
IK-3.1-B
IK-3.2-3
MK-3.2-Y
IK-3.2-B

4.5 MaremaTrudecKkrue MOJICIIM MOHTAXKHOTO I1K-3.1-3 JI1.2J12.2
npocTpaHcTBa. BosnHoBoit anropurm JIn MK-3.1-Y
TPacCCUPOBKH ME€YATHBIX COCTUHEHUIA. I1K-3.1-B
Mopundukaryy BoJIHOBOTO aITOPUTMA: METOX IK-3.2-3
MYTEBBIX KOOPIMHAT, METO/ KOJUPOBAHHUS BECOB MK-3.2-Y
SYeEK JUCKPETHOTO paboyero moJjist o MOIYIIO TPH I1K-3.2-B
1 MeToIoM AKepca. MeToabl yCKOpPEHHS paOOThI
BOJIHOBOTO ajiroputMa. /Jlex/

4.6 Anropurm Pabuna. Anroputm ciexeHus 3a LeIblo. IK-3.1-3 JI1.2J12.2
Jly4eBoii anroputm TpaccupoBku. /Jlex/ IK-3.1-y

IK-3.1-B
IK-3.2-3
IK-3.2-y

I1K-3.2-B




4.7 Pacnpenenenns coeuHEHN O CIOSIM MEYATHOM 2 I1K-3.1-3 JI1.2J12.2
wiatel.  /JIex/ MK-3.1-¥y
IK-3.1-B
IK-3.2-3
IK-3.2-y
I1K-3.2-B
4.8 TpaccupoBka neyatHsIx miar. /J1a6/ 4 I1K-3.1-3 JI1.2712.2
IK-3.1-y
[K-3.1-B
IK-3.2-3
MK-3.2-Y
I1K-3.2-B

4.9 Pacnpenenenue mpoBOIAIINX COSAMHEHHUN IO 4 I1K-3.1-3 JI1.2712.2

cnosM npu koHerpyupoBanuu IC. /J1ab/ IK-3.1-Y
[K-3.1-B
IK-3.2-3
MK-3.2-Y
IK-3.2-B

4.10 W3y4enne TeopeTuueckoro Marepuaia (pabora Haz 15 IK-3.1-3 JI1.2J12.2

KOHCIICKTOM JICKIIHH). IK-3.1-Y

CaMOoCTOSITEIbHOE U3YyUCHHUE JIOTIOTHUTEIbHBIX [K-3.1-B

HHPOPMAITMOHHBIX peCcypcoB (IopaboTka I1K-3.2-3

KOHCIIEKTA JICKIIUH ). [K-3.2-y

BeInosHeHHE 3a/1aHUH TEKYIIET0 KOHTPOJIS I1K-3.2-B

ycIeBaeMOCTH (IIOATOTOBKA K 3all[UTe

nabopaTopHbIx pador). /Cp/

Pasnen 5. TeopeTnueckoe 0CHOBBI CHHTE3a

JIoru4ecKux cxeM. OCHOBHBIE 3JIeMEHTHI SI3bIKA

VHDL.

5.1 Teoperuueckoe OCHOBBI CHHTE3a JIOTHYECKHUX CXEM. 0
OcHoBHbIe 31eMeHTHI a3b1ka VHDL. /Tema/

52 OCHOBBI MOJIETTHPOBAHUS JIOTHYECKUX CXEM C 2 IK-4.2-3 JI1.1J12.1
ucnonb3oBaHueM s3pika VHDL. IK-4.2-y
BricokoypoBHEBBIH cuHTE3. JIornueckuii CHHTES. I1K-4.2-B
CTpyKTypHOE ¥ IOBEICHYECKOE ONHCAHNE
udposoit cucremsl. /JIex/

5.3 Jlexcndeckue 371€MEeHThI U TUIBI JaHHbIX. 2 [1K-4.2-3 JIT.1J12.1
Hexnaparnuu. MHTepdeiic u apxuTekTypa oObeKTa. I1K-4.2-Y
ATpuOyTsl 1 uMeHa. Onepatopsl. [TonsTue curnana I1K-4.2-B
B s3pike VHDL. [lenbTa-3anepixkka. /Jlex/

54 IMocnenoBatenbHble onepaTopsl. /Jlex/ 2 IK-4.2-3 JI1.1J12.1

IK-4.2-y
ITK-4.2-B

5.5 OCHOBBI MOJICTTUPOBAHUS JIOTHYECKHX CXEM C 2 [1K-4.2-3 JI1.1J12.1
ncrnosp3oBanueM s3pika VHDL u makera MK-4.2-y
ModelSim. /TIp/ [1K-4.2-B

5.6 Wzyuenue Teopernueckoro Marepuaina (padora Haf 8 I1K-4.2-3 JI1.1J12.1
KOHCIIEKTOM JICKLIUH). I1K-4.2-Y
CaMocCTOSITeIbHOE U3yUYEHUE JIOTIOTHUTEIbHBIX I1K-4.2-B
nH(OPMALMOHHEIX PECYPCOB (I0paboTKa
KOHCIIEKTA JICKIIVH).

Brinmonnenue 3aianuii TEKyIero KOHTPOJIS
ycreBaeMoCTH (IOATOTOBKA K MPAKTHIECKOMY
3aHsaTH). /Cp/
5.7 [MapannensHbie onepatopsl. /JIex/ 2 I1K-4.2-3 JI1.1J12.1
IK-4.2-Y
I1K-4.2-B

5.8 OrnycaHue U MOJACIUPOBAHHE CHCTEMBI JIOTHYECKHX 4 [1K-4.2-3 JI1.1J12.1

Gbynkumit. /J1ad/ IK-4.2-y
ITK-4.2-B

5.9 OrnucaHue U MOJCIMPOBAHHE HEPETYIISPHBIX 2 [1K-4.2-3 JI1.1J12.1

Jorudeckux cxem. /IIp/ IK-4.2-Y

I1K-4.2-B




5.10 Ornucanue U MOJEIUPOBAHUE PETYISIPHBIX CXEM. 4 I1K-4.2-3 J1.1J12.1
/J1ab/ I1K-4.2-Y
I1K-4.2-B
511 Wzyuenue TeopeTnueckoro marepuaina (pabora Haj 12 I1K-4.2-3 JI1.1J12.1
KOHCIICKTOM JICKIIHH). [K-4.2-Y
CaMoCTOsITeIbHOE U3yUeHHE JIONOTHUTENbHBIX ITK-4.2-B
HHPOPMAIMOHHBIX pecypcoB (1opaboTka
KOHCTIEKTa JIEKIIUN ).
BerInonHeHne 3a1aHui TEKYIero KOHTPOJIs
ycreBaeMoCTH (OATOTOBKA K 3aIllUTe
nabopaTopHbIX paboT, MOATOTOBKA K
MPAaKTUYECKOMY 3aHATHI0). /Cp/
Paznen 6. Opranusanusi onucanue uuppoBoit
cuctembl Ha si3bike VHDL.
6.1 Opraxuzanus onucanyue HuGpoBoi CUCTEMBI Ha 0
s3pike VHDL. /Tema/
6.2 Hexnapanus uarepdeiica oonvekTa. [Ipoueaypst u 2 [1K-4.2-3 JI.112.1
bynkuuu. /Jlex/ I1K-4.2-V
I1K-4.2-B
6.3 [Maxetsl. bubmuorexkn VHDL-omucannii. /JIex/ 2 I1K-4.2-3 J1.1J12.1
IK-4.2-y
I1K-4.2-B
6.4 Oynkuuy 1 npouenypst. /J1ad/ 4 [1K-4.2-3 JI1.1J12.1
IK-4.2-y
ITK-4.2-B
6.5 Wzyuenue TeopeTrueckoro Marepuaina (pabora Haj 8,3 [1K-4.2-3 JI.1J12.1
KOHCIICKTOM JICKIIHH). [1K-4.2-Y
CaMOoCTOSITENIbHOE U3YyUCHHUE JIOTIOTHUTEIbHBIX [IK-4.2-B
HHPOPMAITMOHHBIX peCcypcoB (IopaboTka
KOHCIIEKTA JICKIIUH ).
BrinmosHeHHe 3aJaHUH TEKYIEero KOHTPOJIS
ycHeBaeMOCTH (IIOATOTOBKA K 3alUTe
nabopaTopHbIx pador). /Cp/
Pa3gen 7. CuHTe3 cXeM MO ONMCAHUSIM HA SI3bIKE
VHDL.
7.1 CuHTe3 cxeM 10 onucaHusaM Ha s3sike VHDL. 0
/Tema/
7.2 [TonsTHE CHHTE3UPYEMOTO TTOIMHOKECTBA SI3bIKA. 2 I1K-4.2-3 JIL.1J12.1
KoaupoBanue nannbix npu cuntese. Konuposanue IK-4.2-V
naHHbIX TUMA bit, bit_vector. KoaupoBanue naHHbIX I1K-4.2-B
tuna integer. /JIex/
7.3 KoanpoBaHue TaHHBIX IEPEUYNCIUMOTO THIIA. 2 I1K-4.2-3 JI1.1J12.1
Koauposanue nannbix Array. Koguposanue IK-4.2-V
CTPOKOBBIX JiUTepaoB. /Jlex/ [1K-4.2-B
7.4 CuHTe3upyeMble U He CHHTE3UPyEMbIe OTIepaTOPhI 2 I1K-4.2-3 JI1.1J12.1
1 KOHCTpyKuuH. /JIex/ I1K-4.2-Y
I1K-4.2-B
7.5 CuHTE3MpyeMble ONUCAHUSI KOHEUHBIX aBTOMATOB. 2 I1K-4.2-3 JI1.1J12.1
MukponporpaMMHEIi aBroMar. /JIex/ IK-4.2-y
ITK-4.2-B
7.6 CucremMa aBTOMaTU3MPOBAHHOT'O MTPOCKTUPOBAHMUS 2 I1K-4.2-3 JI1.1J12.1
Quartus II. Cunre3 THOBBIX cxeM. /JIek/ [1K-4.2-Y
ITK-4.2-B
7.7 Onucanue U MojieaupoBanue Tpurrepos. /TIp/ 2 [1K-4.2-3 JI1.1J12.1
IK-4.2-y
ITK-4.2-B
7.8 Orcanye 1 MOJIEIMPOBAHHE KOHEYHBIX 2 I1K-4.2-3 JI1.1J12.1
aBTomaros. /TIp/ IK-4.2-Y
I1K-4.2-B
7.9 Cunre3 VHDL-kona 8 CAIIP Quartus. /J1a6/ 4 I1K-4.2-3 JI1.1J12.1
I1K-4.2-Y

I1K-4.2-B




7.10 Mopenupoanue mudpaTopos/nemudparopos B 2 I1K-4.2-3 J1.1J12.1
CAIIP Quartus. /TIp/ [IK-4.2-y
I1K-4.2-B
7.11 W3ydeHne TeopeTUuecKoro Marepuania (pabora Haz 21 I1K-4.2-3 J1.1J12.1
KOHCIICKTOM JICKIIHH). K-4.2-Y
CaMoCTOsITeIbHOE U3yUEHHE JIONOTHUTENbHBIX I1K-4.2-B
MHPOPMAIMOHHBIX PeCypcoB (opaboTka
KOHCIIEKTA JIEKIUH).
BeinonHeHue 3aJaHui TEKyIEro KOHTPOJIs
ycreBaeMoCTH (OATOTOBKA K 3aIllUTe
J1a00paTOPHBIX padoT, IOATOTOBKA K
IPaKTHIEeCKOMY 3aHATHIO). /Cp/
Paznen 8. KypcoBoii npoekr.
8.1 Kypcogoii mpoexr. /Tema/ 0
8.2 KypcoBoit mpoekT. 15,7 IK-3.1-3
IIpuMepHBIE TEMBI KypCOBOI'O IIPOEKTA: [K-3.1-y
OCTIe/IOBATENBLHBIN aTOPUTM KOMITOHOBKH C T1IK-3.1-B
UCIIOIBb30BaHUEM MOJeNu runeprpada; I1K-3.2-3
MOCTIe/IOBATENLHBIN arOPUTM KOMIIOHOBKH C T1IK-3.2-Y
HCTIOH30BaHUEM CIIMCKOB IIENEH MO 3JIEMEHTaM; I1K-3.2-B
MIOCJIeIOBATEBHBIN aITOPUTM pa3MenIeHus 10
CBSI3HOCTH; METOJ] 0OPAaTHOTO Pa3MELIECHHS;
ANTOPUTM NAPHBIX IIEPECTAHOBOK; IIOKPBITHE CXEMBI
Ha0OPOM KOHCTPYKTUBHBIX MOAYJIEH; aIrOPUTM
Kpackana; anropurm [Ipuma; anroputm [Ipuma npu
OrpaHUYEHHH Ha JIOKAJIbHBIE CTEIICHU BEPIINH,
OBPUCTHYECKUH aNTOPUTM TOCTPOCHUS
KpaTyaiillero cBA3bIBAIOIIETO A€PEBa; BOIHOBOM
aITOPUTM TPACCHPOBKH; METO]] KOTUPOBAaHKE BECOB
sigeek Mo MoayIio 3; anroputM Pabuna; BOTHOBOM
AJITOPUTM TPACCUPOBKH C UCTIOJIb30BAaHUEM
OXBAaTBIBAIOLIETO NPSIMOYTOJIBHUKA; AITOPUTM
CIIKEHHUS 3a IIETIbI0; AITOPUTM AKepca; METO]
BCTPEYHOI BOJIHBI; aJITOPUTM PACCIOSHHUS
MHOTOCJIOHOM NMeyaTHOM IIATHI.
/KIIKP/
Paznen 9. [IpomexxyTouHasi aTrecTanus.
9.1 IMpomexxyrounas atrectanus. /Tema/ 0
9.2 Wnast kontaktHast pabora. /MKP/ 0,25 T1K-3.1-3
[K-3.1-y
IK-3.1-B
IK-3.2-3
MK-3.2-y
IK-3.2-B
[K-4.2-3
IK-4.2-y
I1K-4.2-B
9.3 3aver. /3a0/ 8,75 IK-3.1-3
[K-3.1-¥y
IK-3.1-B
IK-3.2-3
MK-3.2-y
IK-3.2-B
[K-4.2-3
IK-4.2-y

[1K-4.2-B




9.4

Wnas xoHTakTHas pabora. /MKP/ 8

0,65

I1K-3.1-3
IK-3.1-y
I1K-3.1-B
IK-3.2-3
IK-3.2-Y
I1K-3.2-B
I1K-4.2-3
IK-4.2-y
I1K-4.2-B

9.5

KoncynerupoBanue nepej sk3ameHoM. /Kue/ 8 2

ITK-3.1-3
IK-3.1-Y
I1K-3.1-B
IK-3.2-3
IK-3.2-Y
IK-3.2-B
I1K-4.2-3
IK-4.2-y
I1K-4.2-B

9.6

Dk3aMeH. /OK3aMeH/

8 44,35

IK-3.1-3
IK-3.1-Y
I1K-3.1-B
IK-3.2-3
IK-3.2-V
I1K-3.2-B
I1K-4.2-3
IK-4.2-y
I1K-4.2-B

5. OHEHOYHBIE MATEPHUAJIbI [10 AUCHHUIIJIMHE (MOAY JIIO)

OreHOYHBIE MaTepUalIbl IPUBEAEHBI B IPHIIOKEHUHU K paboueil mporpaMMe JUCLMIUIUHEL (CM. TOKyMEeHT «OLeHOUHbIE MaTepUaIbl 110
qucnuInnHe « HpOpMaIMOHHbIE TEXHOJIOTHHU MPOEKTUPOBaHUSI DC»).

6. YHAEBHO-METO/JMYECKOE H HHO®OPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHbBI (MOAY JIS)

6.1. Pexomenayemas qurepatypa

6.1.1. OcHoBHas JUTEpaTypa

Ne ABTOPBI, COCTaBUTEIN 3arnaBue UsnarensctBo, | Kommuectso/
roJ HazBaHue ObC
JI1.1 |Bubwuno I1. H. CuHTE3 JJOTHYECKUX CXEM C UCIOJIb30BaHueM si3bika VHDL Mockga: 5-93455-152-

COJIOH-¢, 3,

2016, 384 c. http://www.ipr
bookshop.ru/9
0421.html

JI1.2 |Camnpsikun A.H. ANTOpUTMHYECKHE METO/BI aBTOMATH3alIMU KOHCTpyupoBanus |Ps3anb: Book Jet,|978-5-907400-
AJIEKTPOHHBIX CPEICTB : Y4eOHoe mocodue 2021, 116¢ 70-2,
https://elib.rsre
u.ru/ebs/downl
0ad/2902
6.1.2. JlonoTHUTeIbHAS IUTEPATYPA

No ABTOPBI, COCTaBUTEIN 3aryaBue HzparensctBo, | Kommuectso/
o HazBaHue ObC

JI2.1 |Ilepenspoiizen E. 3. IMpoextupyem Ha VHDL Mocksa: 5-98003-113-

COJIOH-IIpece, |8,

2016, 448 c. http://www.ipr
bookshop.ru/9
0308.html

J12.2 |Cemorun B.A. MammHHOE KOHCTPYHUPOBAaHHUE dJIEKTPOHHBIX YCTPOMCTB : M.: CoBetckoe |, 96

VueOHuK

panuo, 1977, 384
C.




6.3 Ilepeuens mporpaMmMHoro odecrnevyeHnsi 1 UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂb JIMI[EH3UOHHOT0 M CBOOOIHO pacnpocrpaHsieMoro NnporpaMmMHoOro oﬁecneqeﬂml, B TOM 4YMCJI€ OTCYECCTBECHHOI'0

NMPOMU3BOJICTBA
HanmeHnoBanue Onucanue

OneparnuoHHas cucTemMa Windows [Microsoft Imagine: Homep noamucku 700102019, 6eccpouno

XP/Vista/7/8/10

Kaspersky Endpoint Security KomMmepueckast THIEH3 s

MathCAD KomMmepueckast THIIEH3 s

KiCad Ceob6omanoe ITO

Qt JInnensus Opensource

Dev-C++ Ceo6oanoe 1O

Visual studio community Csob6omnoe ITO

LibreOffice Ceob6omanoe ITO

Adobe Acrobat Reader Ceobomnoe I10

Quartus 118.1 Web Edition Ceo6oanoe I1O

ModelSim Caobomnoe ITO

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIS)

50 y4eOHO-aJMUHUCTPATUBHBINA KOPIYC. yueOHasi ayJAuTOPHs Ul MPOBeICHHUs yueOHBIX 3aHATHH Crenuain3upoBaHHAsS
Mebenb (28 mocaJouHbIX MECT), MarHUTHO-MapKepHas JOCKa, TOCKa MHTEePaKTHUBHAs, MylbTUMeana mpoekrop (Ben-Q),
3ByKkoBbIe KosoHKH. Octputorpader: C1-55 - 5 mr., C1-67 - 1 mr., C1-65 - 1 mt. Ocipmnorpad ¢ namsareio TDS 1001B - 2
wt. ['eneparopsl: I'3-118 - 5 ., I'3-112 - 4 mr. ['eneparop ummynscoB I'5-54 - 1 mt. brnok nutanus, - 2 mr. Maxer AL
¢ kojoBeIM nuckoM — 1 mr. Onrumerp «lopuzoHt» - 1 mT. JlabopaTopHslii creHa «boibimoit WHCTpyMEHTaIbHBIN
MUKpocKom - 1 mT. JJaboparopHslii crabunuzatop TEC88 — 3 miT., Beckl TexHOJIOTHUeCKHe — 1 mT., iorTep — 1 mwr.

TIK: Intel Pentium/1Gb — 5 mwr., Intel 2 Duo E7400/4Gb — 1 wr. Bo3MoxHOCTh MOAKIIOUEHHST K ceTH HMHTepHET U
o0ecleyeHHeM JI0CTYIa B 3JIeKTPOHHYI0 HH(pOpMalMOHHO-00pa3zoBaTenbHyto cpeny PIPTY

50 a y4eOHO-aIMHHUCTPATHBHBII KOPIIyC. yueOHasl ayJUTOPHS VIS IPOBEACHHS YUeOHBIX 3aHATHH Criennalu3upoBaHHasl
Mebenb (42 mocalovHBIX MECT), MATHUTHO-MAapKepHast J0CKa, TOCKAa MHTEPAKTUBHAsL, MYJIbTH-Meaua npoektop (Ben-Q),
3BYKOBBIE KOJIOHKU.

TIK: Intel 2 Duo/4Gb — 1 wT., Intel i3 550/4Gb — 11 mit. Bo3M0OXHOCTh MOAKITIOUYEHUS K ceTH MHTep-HeT u obecneueHreM
JIOCTYTIA B DJIEKTPOHHYIO HH(POPMALIMOHHO-00pa3zoBarenbHyto cpeny PITPTY

128 y4ueOHO-aIMUHHCTPAaTUBHBIA KOpIIyC. yueOHast ay UTOPHS AJ IPOBe-AeHUs y4eOHBIX 3aHATUH Crenuantu3upoBaHHas
Mebenb (24 TocaloYHBIX MECT), MarHUTHO-MapKepHas J0cKa, MyiabTuMmenua mpoektop (Ben-Q), 1 skpaH, 3ByKOBbIC
KOJIOHKH.

IIK: AMD A10-6700/8Gb — 10 mr., AMD A10 PRO-7800B/8Gb — 4 mr., Intel i3-2120/8Gb — 1 mr., Intel 2 Duo
E7200/6Gb — 1 mr. Bo3moxHOCTh mHOAKIIOUCHHS K ceTd VIHTepHeT M OOECmedeHHeM HOCTyNa B 3JIEKTPOHHYIO
nH(OpMaIOHHO-00pa3oBatenbHyto cpeny PIPTY

155 y4e6HO-aIMUHHACTPATUBHBII KOpITyC. ydeOHas ayIUTOPHs IS MPOBEICHUS yIeOHBIX 3aHATHH CHeluanin3upoBaHHas
Mebens (24 MoCagoYHBIX MECT), MATHUTHO-MapKepHas JOCKa, MHTePaKTHBHAS J0cka, MynbTuMenna npoexrop (Toshiba),
3BYKOBBIE KOJIOHKU.

TIK: Intel i5-3470/8Gb — 12 mir., Intel 15-2400/8Gb — 2 wir., Intel 2 Duo E7200/4Gb — 2 mitr. Bo3MOXHOCTE MOIKITIOYEHHUS K
cetu VHTEpHET 1 00eceyeHNeM JIOCTYNa B ICKTPOHHYIO0 HH(OopMaloHHO-0pa3oBaresnsHyto cpeny PIPTY

157 a yue6HO-aAMUHUCTPATUBHBIN KOPILyC . yueOHas ayJUTOPUs U1 IPOBeAeHUs yueOHbIX 3aHsATui Crienuanu3upoBaHHas
Mmebenb (12 mocafoyHBIX MeECT), MarHUTHO-MapKepHas nocka, MyabTumenua mpoektop (ACER), 1 skpaH, 3ByKOBBHIE
KOJIOHKH.

IIK: Intel i5-4590S/16Gb — 11 mr., Intel i3 550/4Gb — 1 wmr. Bo3MOXHOCTh MOAKIIOUCHUsST K ceTH MHTepHET u
o0ecreyeHneM JOCTyna B AJIEKTPOHHYIO HH(POPMaLlMOHHO-00pa3oBareibHyto cpeny PIPTY

8. METOAUYECKHUE MATEPHWAJIBI IO AUCHHUIIJIMHE (MOAYJIIO)

Meroaudeckoe odecrieueHre JUCHUIUINHEI IPUBEICHO B IPUII0KEHUHU K paboueil mporpaMme JUCIMIUIUHEL (CM. TOKYMEHT
«Meroaudeckoe obecreueHre JUCUUIUIUHbL «HGOpMalMOHHbIE TEXHOIOIUU IPOEKTUpoBaHUsL DC»).

JOKYMEHT MOAMUCAH /IEKTPOHHOWM NOAMUCHIO

NnoanncAHO ®rboy BO "PrPTY", PIPTY, Kopsuko Bsiuecnas 21.09.23 15:14 (MSK)
3ABEAYIOLLMM MeTpoBuy, 3aBeaytowwmii kacdeapon CAMNP

KA®E/PbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, Kopsiuko Bsiyecrnas 21.09.23 15:14 (MSK)
3ABEAYIOLLNM MeTpoBuy, 3aBeaytowmin kacdeapoi CAMP

BbIMYCKAOLLEN

KA®E/PHI

noanucAHoO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 21.09.23 15:15 (MSK)
NMPOPEKTOPOM MO YP BsiuecnaBoBud, MpopekTop no y4ebHoi paboTte

OnepaTtop 340 000 "KomnaHus "TeH3op"

MpocTtas noanucb

MpocTtas noanucb

MpocTtas noanucb




