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[TporpaMMa nepeyTBepKIAcHa Ha y4eOHBI rox
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COAEPXAHHE

IMACIIOPT PABOYEM ITPOI'PAMMBI VYEBHOM TN CIIUILIAHEI
CTPYKTYPA U COAEPKAHUE YYEFHOM JUCIAILIMHBI
YCJIOBHUS PEAJIM3AIINY YYEFHOM JUCIATIIAHBI

KOHTPOJIb H OIIEHKA PE3VJIbTATOB OCBOEHMSI YYEBHOI
JTVCIHATLINHEI

CTP.
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1. TACIIOPT PABOYE# IMPOTPAMMABI YYEBHOM AU CIUAILIMHBI

1.1. MecTo AMCHMILIMHLI B CTPYKTYpe 0CHOBHOI 00pa3oBaTe/ibHOH MPOrpaMMBbI:

VueGHas macmumaHa «IIporpaMMEpOBaHHE MEKPOKOHTPOILIEPOBY ABJIAETCA BapHATHBHOM

qacThi0 TpodeccHOHambHOro IEKia B cooTBercTBEE ¢ ®I'OC mo cnemmansHoctH 11.02.01

«PagnoannaparocTpOeHHe).

VuebHag OUCIHILIMHA

«IIporpamMmmupoBaHue

MMKpPOKOHTPOJLIEPOB»  o0ecreunBaeT

dopMupoBanue MPoheCCHORANBHEIX ¥ 00IIMX KOMIIeTeHIHI 0 BceM BHAaM JeaTtenbHocTd @I'OC

mo mnpodeccun/cnenuansaoctda  11.02.01

«PanuoannaparocTpoeHne».

Ocoboe 3HayeHHE

IUCIMILTHHA AMeeT NpH GOpMEPOBAHMM M PasBHTHH mpodeccHoHanbHBIX kommerenmumii I1K 1.1,

1.2,
1.2. Iless B IIAHApPYeMBbie Pe3yJIbTATHI OCBOCHM THCIHILTHHEI:
B pamkax nporpamMMmsl y4eOHOM IUCIWIUIMHE OOYYAIOIMMMUCS OCBaHBAIOTCS YMCHHS H
3HAHHUA
Kon VMeHnsa 3uanud
I1K, OK
OK 1 YMeTh OIIpeensaTs 3HaYMMOCTh 3HATh CYIIHOCTh H COLHAIbHYIO
PaIHO3JIEKTPOHHBIX YCTPOHCTB B 3HaYMMOCTH CBOe# Oymymeit mpodeccun,
CHCTEMAax CBA3H. IIPOSABJIATH K HeH YCTOWYMBEIA HHTEPEC.
OK 2 VMeTh OpraHM30BLIBATE COOCTBEHHYIO 3HATE THIIOBEIE METOJIBI H CITOCOOEI
JIeITeIbHOCTh, BRIOMPATH TUIIOBEIE BBHINOJIHEHUS TPOGEeCCHOHABHBIX 3a/1a4.
METOJEI H CITOCOOK! BRIIOTHEHHS
npohecCHOHATHHBIX 3a/1a4, OLCHMBATh HX
3()(eKTHBHOCTE ¥ Ka4YECTBO.
OK9 YMeTh OPHEHTHPOBATHCA B YCIOBHAX 3HaTh TeKyHIuii BEKTOP Pa3BHTHS
YaCTO# CMEHBI TEXHOJIOTHI B TEXHOJIOTHH.
npodheCCHOHAIBHON AeSITEILHOCTH.
TIK 1.1. VMeTh HCIIONB30BAaThE TEXHUIECKOE 3HaTh IIpaBHJIa HCIIOIB30BAHMS
ocHammeHue H 06opyoBaHMe A TEXHHIECKOT'O OCHAINEHUS H
peanuzanuu cOOPKH H MOHTaXa obopy1oBaHHUS 7 peanu3anuy cOoOpKu |
PAAHOTEXHHUYECKMX CHCTEM, YCTPOHCTB U MOHTaXa PagHOTCXHHYECKHX CHCTEM,
OJI0KOB B COOTBETCTBHHE C TEXHHYECKOM YCTPOMCTB H OJIOKOB.
JIOKYMeHTaInueH.
TIK 1.2. VYMeTh HCIOJIB30BaTh TEXHAYECKOE 3HaTh NPUHIMN PabOTHI TEXHHIECKOTO
ocHalmeHue # 06opyAoBaHME I OCHAIIECHHA ¥ 000pyI0BaHMS UL
peanuzauu cOOpKU W MOHTaXa peanm3anul cGOpKU H MOHTaXKA
PaIHOTEXHHYECKHMX CHCTEM, YCTPOMCTB H | pafMOTEXHHYECKHUX CHCTEM, YCTPOUCTB H
GJIOKOB B COOTBETCTBHH C TEXHHYECKOH O70KOB.




JOKYMEHTAITHEH.

IIK 2.2.

VMeTs 5KCILTYyaTHpPOBATE
aBTOMAaTH3HPOBAHHOE 000PYAOBaHKE IS
cOOPKH M MOHTaa PaTHO3/IEKTPOHHEIX
H3ICIIHHA.

3HaTh PaBHIIA 3KCILTyATalMK
ABTOMATH3HPOBaHHOE 000PYAOBAHHE IS
cOOpKE M MOHTaXa PaJHO3IEKTPOHHEIX
H3ICIHHA.




2. CTPYKTYPA H COAEPKAHUE YYEBHOM JVCIUILINHBI

2.1. O6bem yueOHOM AHCHMILIMHELI M BUABI y1eOHOi padoThi

0O0nem yacos

Bupa yaebHoi paboThi

Bceero
O6nem o6pa3oBaTeanHOM NporpaMmebl yueGHoMH e
AUCIMILTMHBI
B TOM YHCJIIE:
TEOPETUYECKOE 00ydeHne 50
nabopaTopHbIe paboTH 188
NPaKTHYECKHE 3aHATHA 14
KypcoBas pabora (IpoeKT) 28
caMocToATeIbHAA paboTa 00yJaroIuxcs 80
KOHCYJIbTaI[iK
IIpoMexyTOIHAS ATTECTALHA Ix3amen, KI1




2.2. TemaTH9eCKHii IIAH U coepKaHNe YIeOHOH THCIATLIHNLI «BEryiciTeTbHAd TEXHAKA)

IIpopaboTka KOHCIIEKTa JICKIHIi;
OTBeTHI HA KOHTPOJIGHEIE BOIIPOCHI;

Haumenoranue Conepxanue yuebHOr0 Matepraina u (JOpMEI OpraHU3aluHA ACSITEIHOCTH O6seM Konp! xoMneTeEIHiA,
pa3znenoB U TeM obyJaromuxcs (bOopMEPOBAaHHIO KOTOPBIX
B cnocoOCTBYET JIEMEHT
IPOrpaMMbl
1 2 3 4
Tema 1 Beenenne. HMicropudeckas crpaBKa pa3BUTHS Iu(POBOH M MHKPOIPONECCOPHOH OK 1,0K 2, IIK 1.1, IIK
TexHukH . OcHoBHl OyneBoif amreOpel. OCHOBHEIE IOHATHS H TEPMHHEL 19
Cunre3s JlorndecKux | OcHOBHEIE JIOTHYECKHEe (YHKIME OJHOM H IBYX NepeMeHHBIX. I'paduueckue .
yCTPOHCTB 0003Ha4YeHHsA OCHOBHBIX JOTHYECKHX 3IEMEHTOB Ha JJICKTPHYECKHX CXeMax.
CoBepiienHas Tu3bI0HKTHBHAA (hopma. CoBeplreHHasi KOHBIOHKTABHAA opMa.
JlabopaTopHbie 3aHATHS
Temal. CuHTe3 NOTHYECKHX YCTPOHCTB.
Tema2. BupryanbHble HHCTPYMEHTHI aHAJM3a JIOTHIECKHX YCTPOICTB 28
Tema3. OcHoBHEIe TorHdeckue GyHKIHHT
Tema4. CuHTe3 TOTHIECKHX CXEM
Tema5. Ornagka nupoBBIX CXEM
CamocTonTebHas paboTa o0ygaromuxcs.
Tema: MJITH®, CKH®. 12
IIpopaboTka KOHCIIEKTa JIEKIHI;
OTBeThI Ha KOHTPOJBHEIE BOIIPOCEL,
Tema 2. Metox xapr Kapmo. Cumres JIY B 3amamHom Oasuce. Illudparopsr u OK 1,0K 2,JIK 1.1, TIK
THIOOBEIE Jemmdparopsl. MyJnbTHIUIEKCOPEL H JIEMyJIbTHIUIEKCOPE. CeMHCErMEHTHBIE 8 12. 1K 2.2.
KOMOGHHAIHOHHEIE uapkatopel. OcHOBEI TeopuH rpados sormueckux ycrpoiicts.Tpurrepsr. K-
TPHITEPHI.
FRnpeiaTEs CamocrosaTeabHas paboTa.
Tema: Bazuc U-HE, WJI-HE 12




JlaGopaTopHbie 3aHATHS

Tema 1. Cunres 8 CIITHO.

Tema 2. TlocTpoeHHe BEPTyaIbHBIX CXEM CHHTE3HpOBaHHEIX B CJ[H®D.
Tema 3. Cunres B CKH®.

Tema 4. [TocTpoeHue BUPTYaTbHEIX CXeM CHHTe3upoBaHHEX B CKH®.
Tema 5. Kapte Kapro

Tema 6. MaaukaTopsl HHGOpMALHH.

32

Tema 3.
Jlormueckie OCHOBBI
39BM

Peructpel. J[BoWdHBIE M  JECATHYHBIE CYETYHKH. IIporpaMMHpyeMbIe
HHTETpabHEIC JIOTHIECKHE cXeMbl. Paraune normgeckue cxemsl [1JIM 1 UMJL
CoBpemennble normyeckue cxemsi CPLD m FPGA. Pasmen 9. S3sxu
IPOrpaMMHPOBAHHs JIOTHIECKHX ycTpolicTB. OcHOBHBIE NOHSTHS s3bika VHDL.
OcHOBHEIE MOHATHA A3bIKa System Verylog

OK2,0K9,IK 1.1, IIK
1.2,

JIlabopaTopHbie 3aHATHS

Tema 1. Tumossre mudpoBkIe yeTpoiicTsa.
Tema 2. PerucrpsL

Tema 3. MonemupoBarue B cpege Multisim..
Tema 4. JIlBouyHbIC H JECATHIHBIC CYCTIHKH.
Tema 5. Tpurrepsi

CamocrosTesbHas paGora 00yuaomuxcs:

Tema: TIporpammuposanue IIJIMC

IIpopaboTka KOHCIIEKTA JIEKIHii;

OTBeTHI Ha KOHTPOJILHBIE BOIPOCEL,

IlozroToBKa K BEIOJHEHHIO Ta00paTOpHOI paGoTh;
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Tema 4.
Opranmn3zamus
uHTepheiicos
cnocoOBI 0OMeHa

OCHOBHI TOCTPOSHMsS 3aNOMHHAIONMX YCTPOHCTB. IloCTpoeHHe omepaTHBHOM
namsiTd. [IoCTosHHEbIE 3aIIOMHAHAOIIHE YCTPOKCTBA: MACOYHEIE. IEPEKATACMEIC H
¢nem-HakomATeNH.  Apu(pMeTHKO-TOrHYecKHe  ycrpodersa.  Cymmarop
O/THOpa3psAAHLL U MHOTOpaspsiHbii. IlpedukcHble cymmaTopsl. ApudmeTnko-
JIOTHYECKOe YCTPOMCTBO. ApXMTEKTypa MHKpomponeccopoB. IIpuHCTOHCKas
apxuTexTypa. ['apBapckas apxuTeKxTypa.

OK1,0K9,IIK 1.1, IIK
1.2.TIK 2.2.




MEXIY
MHKPOIIPOLIECCOPOM
d nepudepHitHbIMH
YCTPOHCTBAMH

JIaboparopHbie 3aHATHSA.

Tema 1. ApupMeTHKO-TOrHIecKre yCTPOHCTBA.
Tema 2. Pabora c O3V

Tema 3. Cymmaropst

Tema 4. Brrauratenm.

Tema 5. [IBondHOE YMHOXKEHHE

Tema 6. JIBou4HOE HeneHue

32

CamocTosiTebHAs paboTa 00yIaromuxcs.
Tema:Opraam3anms naMaTH MEKPOKOHTPOJIIEPOB.
[IpopaboTka KOHCIIEKTa JIEKITHIA;

OTBeTHI HA KOHTPOJIGHBIE BOIIPOCHI;

[oaroroBka K BEIIOIHEHHIO JTab0paTopHO# paboThI;
[ToaroToBKa K BHIIOJHEHHIO KOHTPOJIBHOMH paboThI;

12

Tema 5.
TunOBEIE y37IHI H
ycrpoiicrea BT

Ilepadepuiiabie ycrpoiictBa MuKpokoHTpoiuiepa. Taiimepel. IlapaitensHsie
IOpTH BBOAA-BEBOAA. [locnenoBaTenbHBElE MOPTHIBBOJA-BHIBOAA. AHAIOTOBBIE
noptel. IlamMaTs TaHHBIX MHKPOKOHTpOIUIEpa. PerucTphl 00mero Ha3HaYEeHNUS.
Peructpel cienuansHoro HasHadenus. CucteMa KoMaH/ i MUKPOKOHTPOJLIEPA.
Bumel TpaHcasuuu. IlpaBuna 3ammcH Ha s3eike accembnepa. Mcmomasemsie
xomanpl. Iupexrussl. C0BO KOH(PHUIypannu MEKPOKOHTPOJUIEPA.

JIabopaTopHbie 3aHATHNA.

Tema 1. Cpena npoekTHpOBaHHA MPOrpaMM MHKPOKOHTPOJUIEPOB.
Tema 2. Bosoza uadopmanun Ha [TK

Tema 3. Beoa nagopmarmn ¢ ITK

Tema 4. Besoz ananorosoii HH(popMam

Tema 5. BBoa ananoroBo#i magopmarmu

Tema 6. OnrTEME3aNEA IPOTPaMM I MEKPOKOHTPOJLIEPOB.

32

IIpakTHYecKkHe 3aHATHS:
Tema: A3sIx accemOeoa

OK2,0K9,IIK 1.1, IIK
1.2, K 2.2.




CaMocrosTenbHast pafoTa o0yuaommxcs:

Tema: AIIIT u ITAIL

[IpopaboTka KOHCIIEKTA JIEKIIHEA; 16
OTBeTEl Ha KOHTPOJIBHBIE BOIIPOCHI;
[ToaroroBka x BEIIOTHEHHIO JIabopaTOpHOii paboTsI;
Tema 6. [IporpamMmHO-anmapaTabie cpeincTBa oTnaaku. Ornagka mporpaMMsl B cpene OK1,0K2,0K9,IIK 1.1,
ApxHTexTypa mpoexTHpoBaEMs mporpamMm. Ormiagka B cpede  CXEMOTEXHHYECKOTO NDE12.TIE2 2.
NEPCOHANEHOTO MoJenHpoBaHMA. AmnmapaTHas OTJIaAKa Ha OMyJIATOpax H MakeTax.
KOMITBIOTEpa [IporpaMmupoBanre YCTpoiicTB BBOXa/BhiBoNa. [IporpamMmmpoBanwe HOpPTOB 10
madposoro BBoxa/BeBoza. [IporpaMMmpoBaHWe TAKTOBEIX TIeHEPATOPOB.
TeHneHIMH pa3sBHTHS MHKpoIponeccopHodf TexHHkHHOBEIE CTPYKTYpHI
MHKPOKOHTPOJUIEPOB. MHOroMaracTpaibHBIE CHENHANBHBEIE IIPOIECCOPHl C
MaTPHYHOM CTPYKTYPOIl IIHH.
JlabopaTopHbIe 3aHATHS.
Tema 1. ITamATH JaHHBEIX MEKPOKOHTPOJLIEPA.
Tema 2. Ucnionb30BaHAE PErHCTPOB 00INero HasHaYeHUs B POrpaMMaXx.
Tema 3. Mcnonbs30BaHNEe PETECTPOB CIEIHAILHOIO Ha3HA4YCHHS B IPOrpaMMax. =0
Tewma 4. PaspaboTka xomexa XeMMuHra
Tema 5. PaspaboTka nporpaMMsl ugpoBaHUA JaHHBIX
Tema 6. PaGoTa ¢ TpaHCHBEpOM.
[IpakTHYecKkne 3aHATHS. g
Tema: fI3pik Cu-+ mpu nporpaMMIpOBaHAN MEKPOKOHTPOJLIEPOB
CamocrosiTenbHas paboTa o0yIa0muxcs:
Tema: Otnanka nporpaMm IJis MHKPOKOHTPOIUIEPOB
[IpopaboTka KoHCHIEKTA JeKIuii; 16
OTBeTH Ha KOHTPOJIHHBIE BOIIPOCHI;
[ToaroroBka K BHIIOMHEHHIO JJabopaTOpHOH paboTHI;
Bcero 332
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3. YCJIOBMSI PEAJIM3ALIMA ITPOTPAMMBI YYEBHOM JUCLUTLTAHEI

3.1. MaTreprainLHO-TeXHHIECKOE ofecneuenne
Jing  peanmszamuu =~ mporpaMMel  ydeOHOH — mucmmmumHEE  «IIporpamMMupoBaHHe
MHKPOKOHTPOJUIEPOB) MPENYCMOTPEHEI CIIEAYIOMHE CIEHATbHEIE TOMEIEHHUS!
JlexkMOHHAs ayIUTOpHA, OCHALEHHAs 000pyAOBaHUEM: DKpaH, IIPOEKTOP.
JlaGopaTopusi oOcHameHa HEoOXOAMMBIM JUIi pealM3allil IporpaMMEl  ydeOHOH
JUCIHILTHHLI 0G0PYAOBAHMEM! KOMIILIOTEPLI ¢ JoCTyIoM B MuTepHer, mporpaMMHuoe obecreyeHne
(Matlab, Multisim), MakeTaM# /s IPOBEACHHUS IIPAKTHYECKUX U IaGopaTOpHEIX paboT.

3.2. YuebH0-MeTOAHIECKOE H HHPOpMALHOHHOE 0beciedeHHe
3.2.1. Kauroodecne4eHHOCTD

HanMeHoBaHHe JHTEPATYPLI: aBTOP, Ton KHHUT'OOBECIIEYEHHOCTSD
Ha3BaHHE, BH H3TAHHN, H3JATEJIECTBO H3ITAHHA
Konnavecrso Hanuvne B
IK3eMILIHPOB IEKTPOHHOH
H3MaHH B OuOIHOTEKE
6m6amorexe Bal'y Bary
B COOTBETCTBHE C
®I'ocC CI10
1 2 3 4
OcHoBHAs JUTEpPATYPA

L MukponponeccopHeie CHCTEMEL: https://znanium.c
Vue6ruk/B.B. T'ypo. - M. HHI] om/catalog/docu
MH®PA-M, 2015. - 336 c.: 2015 ment?id=379994
2. PoxennoB, A.A. IlIpoextupomanme | 2015 https://e.lanbook.
BCTPAMBAEMBIX cucTeM Ha com/book/76522
MHKPOKOHTPOJLIEPaX: nabopaToOpHEIH
HpakTAKyM [DnexTpoHHBI pecypc]: —
Homkap-Ona : III'TY (Ilomomxckwmit
roCcyIJapCTBEHHBIH TEXHOJIOTHYeCKuit
yauBepcurer), 2015. — 120 ¢
3. Hassimoe I' JI. “Iludpossie ycrpoiictea | 2018 e.lib.vlsu.ru:80/ha
H MHKPOIPOLECCOPE! (DIeKTPOHHBIH ndle/123456789/7
pecype), 2018-5 c. 068

JlonmoaHATEILHAS JATEPATYPA

1. Yrpromos.E. IL Iudposas | 2010 https://www.elec.

cxeMoOTexXHHKa: y4eb. mocobue 1yis By30B ru/library/nauchn

{ E.IL VrpiomoB. — 3-¢ H3].. epepal. u e
tehnicheskaya-

non. — CII6.: BXB-Ilerep6ypr,2010. Tt iy

a-shemotehnika/
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2. MukymmH, A. B. Iludpossie 2010 http://staticl.0zon
YCTpOMCTBA ¥ MEKPOIIPOLIECCOPBI: y4Ieb. e.ru/multimedia/b
noco6ue/A. B. Muxymus. A. M. ook_file/1005873

Caxues.B. U. Cequrnn. — CII6.: BXB- Rt

IMerepbypr. 2010. — 832 ¢.: m1. —

(YueOHaa mMTEpaTypa AJiA By30B).

3.2.2. MaTepHET-pECYPCHI
Hazpanue caiita ®opma mocryna

1. ®epepansrrii nopran «Poccuiickoe oGpasosanue» edu.ru
2. Poccuiickmii 06meo6pa3zoBaTelIbHbI IOPTAT school.edu
3. DepepanbHEI HHCTHTYT NEAArOrHICCKHX H3MEPEHHH fipi
4. DenepaasHOE ar€HTCTBO IO 0OpazoBaHHIO PO ed.gov
5. ®epepanbnai cryxba mo Hagzopy B cepe 00pa3oBaHus H HAYKH obrnadzor.gov
6. OdumansHEi calit MEAHCTEpCTBa 00pa3oBaHus H Hayku PO mon.gov
7. HanwmowransHsi npoext «O6pazoBanney rost.ru/projects
8. Epmnoe okHO mocTyna k 06pa3oBaTelbHEIM pecypcaMm window.edu.ru
9. YuebHoe obopyaoBanue «National Instrumentsy (CIIIA) ni.com/russia

12



4. KOHTPOJIb ¥ OLIEHKA PE3VJ/IbTATOB OCBOEHHSA YYESHOM JUCHUILIAHEI

MHKDPOIIPOLIECCOPHBIX CHCTEM;

- OCHOBHBIE METOMBI MHPPOBOIH
00pabOTKH CHTrHAIIOB;

KJI1acCH()HKALHIO ¥ THIIOBBIE
Y3JIBI BEIYMCIIHTEIbHOM
TEXHUKH, apXHTEKTypa
MHKPOIIPOIECCOPHBIX
CHCTEM, OCHOBHBIE METO/IBI
nudporoii 06paboTku
CHT'HAJIOB;

PesyabTaTnl obyuenns Kpurepun onenxkn Meroas! oneHKH
Ilepedens 3HaHMI, OCBaMBaEMbIX B | XapaKTepHCTHKH Kaxumu nponenypamu
paMKax AUCHHAIUTAHEI JAEMOHCTPHPYEMBIX 3HaHWH, | IPOM3BOMHUTCA OLIEHKA

KOTOPEIE MOT'YT OLITE
- KIIacCH(UKANYA ¥ THIIOBEIE Y3k BEDEHEL - 3aIUTa 1a60pPaTOPHBIX
BBIYMCIIMTEIEHOM TEXHUKH; pabor;

- YBEpEHHO H3Jaract
- ApXHTEKTypa

I[Iepeuens yMeHHIA, OCBAUBAEMEIX B
paMKax AUCIHILTHHEI

- HCIIOIIE30BRATH CpeacTBa
BBIYHCIIHTEIFHON TEXHHUKH B
mpodecCHOHANLHOM IEITENBHOCTH,

- HCIIOJIb30BATH JIOTHYECKHE
SIIEMEHTEI ¥ 3aKOHBI areOphl
JIOTHKH JII PEIICHHA TEXHUYECKHX
3ajiad;

- BEIOMpATh H HCIIOB30BATh
HHTEpQEHCE I peleH s
TEXHWYECKHX 3aad;

OO0yyatonmiics HCIONL3YS
CpPEZICTBA BEYUCIUTEILHOH
TEXHHKH, a TAKXKe BeIOUpast
HeoOXoMuMBbIiH HHTEphelic
pelnaTs TEXHHICCKHE 3a1a4i

OneHka pe3yIsTaToR
BBIIIOJIHEHHS 1a00paTOPHOH
paboTHL
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JIMCT PETHUCTPAILIMA U3MEHEHHMN
B pabo4dyIo mporpaMmy yueOHOM JHCIUILIHHELL
«IIporpaMMEpoBaHNE MEKPOKOHTPOJLIEPOB)

IPOrpamMMBI MOATOTOBKH CIIENMATHCTOB CPEIHETO 3BEHA 10 CIIENHATEHOCTH CPETHEr0
npoeccuonansHoro o6pasosanus 11.02.01 «PagHoanmapaTocTpoeHne»

Homep BHeceHEI n3MeHeHES B Hcnonnutens OcHoBaHue
gactr/pasaensl pabodeh
H3MCHCHHUA IpOrpaMMBI 0)5(0) (HOMeED M JaTa MPOTOKOIA
3aceaHus KadeapsI)
1
2
3aB. kaenpoi /
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