MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOM nporpamMmbl: TexHoJi0rusi BobI U TOIUIMBA B YHEPreTHKe
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
NPOEKTHUPOBAHHUE BOAOIMOAI'OTOBUTEJ/IBHBIX CUCTEM

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHbIX OTHOLIEHMIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.06
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py. 3 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 3 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 3 cemecTp - 16 4yacoB;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanum 3 cemectp - 18 yacos;
CamocrosiTesibHasi padoTa 3 cemectp - 109,2 yacos;

B ToM unciie Ha KII/KP 3 cemectp - 15,7 yacos;
WHas koHTaKkTHasi padoTa 3 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabsHas padora
IIpome:kyTouHasI aTTeCTAINS:

Jk3amMeH 3 cemectp - 0,5 yaca;

3amura KypcoBoro npoekra | 3 cemecrtp - 0,3 yaca;

Bcero - (0,8 yaca
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoeHMs] TMCHUIIMHBI. U3ydeHUE OOIIMX METOJOB, a TaK)K€ TUIIOBBIX pEHICHWH, Ipu
MPOCKTUPOBAHUM CUCTEM BOJOIOATOTOBKH M OYMCTKHU CTOYHBIX BoA Ha TOLl, ADC, mpoMbIIIIEHHBIX

OPEIIPUITHSIX,

MYHHUIUIIAJIBbHBIX

CTaHIIHAX,

dbopmupoBaHUe

ocJao0CTHOrO, KOMIIJICKCHOTI'O u

KPUTHYCCKOI'O B3rjiiga Ha TCXHOJOrMM BOJOMOATIOTOBKH, ITOHHMMAHHUC B3aHMOCBSI3EH PA3INIHBIX

TEXHOJIOTHI; OBJIaJcHHE
BOJIOIOATOTOBKH..

3agauy AMCHMIIINHBI

0a30BBIMM  HAaBEIKAMU IIPOCKTUPOBAHHUA MW OLCHKHU pa6OTBI

CHUCTEM

- - OBHAKOMJICHHUEC C OCHOBHBIMH TCXHOJIOTHYCCKUMHU ITPOLUCCCAMH U allllapaTaMu,
HCIIOJIB3YEMBIMH B CUCTEMAX BOJOIIOATOTOBKH U OYHUCTKEC CTOYHBIX BOJ;,

- - U3Y4YCHUC NTPUHUUIIOB CO3AaHNA TCXHOJIOTMUCCKUX HCIIOUCK BOAOIIOATOTOBKHU HAa MMPHUMEPC
THUIIOBBIX peI_HeHI/Iﬁ JJIs1 pa3HbIX TUIIOB BO;,

- - q)OpMI/IpOBaHI/Ie HAaBBIKOB TCXHOJOT'MYCCKOI'0 NPOCKTUPOBAHUSA CUCTEM BOAOIIOATOTOBKHU U

OYHCTKH CTOKOB,,

- - 03HAKOMJICHHE C KPUTEPUSMH OLEHKH KauecCTBa MIPOEKTOB BOJAOIOATOTOBUTEIbHBIX YCTAaHOBOK,
(dopMUpOBaHNE KPUTUIECKOTO B3IJISAA HAa MPOLIECCHI TPOSKTUPOBAHMS, 3aITyCKa U SKCILTyaTalllu;;

- - popMupOBaHUE HABBIKOB ONITUMHU3AIMH KOMIUIEKCHBIX TEXHOJIOTUIECKAX CXEM IS
BOJIOTIOJITOTOBKH U OYHUCTKH CTOYHBIX BOJIL;;

- - BBIPa0OTKa HABBIKOB IIOMCKA PEIICHUH MPOOIIeM, KOTOPBIE MOTYT BO3HUKATH MPH
9KCIUTyaTallil CUCTEM BOJIOTIOATOTOBKU;;

- - 3aKpEeTJICHUE HAaBBIKOB TEXHOJOTMYECKUX PACUETOB IIPOLECCOB HOHHOTO 0OMEHa M 00paTHOTrO
ocMOca B KOHTEKCTE IPOSKTUPOBAHUS CUCTEMBI BOAOTIOATOTOBKHU B IIEJIOM;;

- - popMupOBaHUE HABBIKOB TEXHOJOTHYECKUX PACYETOB CUCTEM YIbTPa(QUIbTPAINH, & TAKKE
KOMIUIEKCHBIX MEMOPAHHBIX CUCTEM (YIbTpagHuiIbTPaLus — OCMOC) M CMEIIaHHBIX CUCTEM
(yneTpaduiabTpanys - 0CMOC — HOHHBIA 00OMEH);;

- - 03HAKOMJICHHE C IPUHIIMIIAMH COCTABJICHUS 3aJaHNH Ha pa3pabOTKy MPOSKTHHIX PEIICHH;;

- - TOTOBHOCTb K OIIeHKe pabOoThI U orpeeseHus: cpepsl IPUMEHEHUsT HOBOTO
BOJIOTIOATOTOBUTEIBLHOIO 000PYAOBAHHS.

CDOpMI/IpyeMLIC y o6yqafomeroc51 KOMIIETCHIIUU U 3aIlJITaHUPOBAHHBLIC PE€3yabTAThI oﬁyqemm o
JUCHUIITIMHE, COOTHECCHHBIC C HHAUKATOPAMHU JOCTUKCHUA KOMIIEeTEeHIIMIi:

Koa m HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHH S
KOMIIETEeHIIUH

3aniaHupoBaHHBIE Pe3yJIbTATHI 00y4YeHH s

ITIK-2 CrocoOHOCTh
y4acTBOBATh B
MPOEKTUPOBAHUU
BOJIOIIOATOTOBUTEILHEIX H
BOJIOOYHMCTUTEIbHBIX
YCTaHOBOK Y CHCTEM C
HCIIOJIb30BaHHEM
CepUiiHOTO 000pyI0BaHUS

N-3nk-2 [IpoBoauT pacueTsl
10 TUTIIOBBIM METOJAUKAM H
pacyeTHBIM IIpOrpaMMamM, a
TaKXe MPOEKTUPOBAThH
OTZIEIIbHBIE DJIEMEHTBI
BOJIONIOJArOTOBUTEIIBHBIX
YCTaHOBOK C MCIIOJIb30BaHUEM
CPEICTB
aBTOMAaTU3UPOBAHHOIO
MIPOEKTUPOBAHUS

3HATh:
- TepmuHOJI0THIO B 00IaCTH aNnaparoB U
TEXHOJIOTHI BOJIOTIOATOTOBKH, 0a30BbIE
KPUTEPHHU Il CPAaBHEHMS PA3IMUHbIX
TE€XHOJIOTHYECKHX IETI0YEK;;

- OCHOBHBIE XapaKTEePUCTUKH HOHUTOB U
MeMOpaH, HEOOXOAUMBbIE /1711 TOHUMaHUS
3P PEKTUBHOCTH UX PaOOTHL.;

- TunoBsle CXeMBbI CUCTEM
BOJIONIOATOTOBKHU, UX OCOOCHHOCTH,
JIOCTOMHCTBA U HEJOCTATKH, 001acTh
IIPUMEHEHHNS, OCHOBHBIE BO3MOKHOCTH U
OTpaHUYEHUs CYHIECTBYIOIINX TEXHOJIOTUIN
MOHHOT0 00OMeHa, 00paTHOI0 0cMoca,
OCBETJIEHUS, YIbTpadUIbTPaLlUH,
AIIEKTPOIENOHU3ALIHY;.

YMETh:




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHI MU

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- IPOBOJIUTh CPABHCHUE TEXHOJIOTHYCCKH
CXEM, B TOM YHUCJIC OCHOBAHHBIX Ha
NPUHIUITHAIBHO PA3HBIX TEXHOJIOTUSX U
BEIOMpATH SKOHOMUYECKH (D PEKTUBHYIO
TEXHOJIOTUYECKYIO CXEMY JIJIs
BOJIOMIOJITOTOBKH U OYUCTKH CTOYHBIX BOJT
JUTSE KOHKPETHBIX YCIIOBHIA IKCILTyaTalliH,
apryMEHTHPOBAHHO XapaKTEPH30BATh
PEeUMYIIECTBa U HEJJOCTATKH Pa3IMYHbBIX
TEXHOJIOTUYECKHX CXEM, IIPOIECCOB U
arrmaparos;.

PIIK-1 Criocoben
PUMCHSITh
uH(GOpPMaIMOHHBIE

UA-1pnk-1 AeMoHCTpHpYET
3HaHNe WH(POPMAIIMOHHBIX
TEXHOJIOTUH, UCTIOJIb3YEMBIX B

3HATh:
- ”H(POPMAIIMOHHBIC TEXHOJIOTUH,
PUMEHSIEMBIC [T pacdyeTa IpoIecCoB

TEXHOJIOTUHM IS PO eCCHOHAIBHOI HOHHOTO 0OOMEeHa, 00paTHOTO OCMOca U
MPOBEJICHUS UCCIEOBAHUIN | IEATeIIbHOCTH yIbTpadUIbTPALIUH.

B IpOoeCCHOHATIBHOMN

EeITEIbHOCTH

PIIK-1 Crocoben N -2prk-1 [TpoBoauT YMCTb:

IPUMEHSITH HCCIIEIOBAHUS C - MPOBOJAUTH OLICHOYHBIE TEXHOJIOTHUECKUE
nH(GOPMaIMOHHBIE HCTIOJIb30BAaHUEM pacyeThl POLECCOB HOHHOTO 0OMCHA,
TEXHOJIOTUU IS WH(pOPMaAITMOHHBIX 00paTHOro ocMoca U yabTpapuiibTpalu,
IIPOBE/ICHUS UCCIIEIOBAHUN | TEXHOJIOTUHI a TaKKC yTOTHCHHBIC TCXHOIOIHICCKUC

B IIpodecCuOoHaTBHOM
JeSITEIbHOCTH

pacyeTsl MPOLECCOB yabTpadUIbTPALINH,
00paTHOro 0CMOCa, MOHHOTO OOMEHa C
ucnoib3oBanueM nporpammel CADIX,

WAVE ROSA, UFlow;.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHATbHOW —00pa3oBaTenbHON Iporpamme
Texnonorust Boasl W TomiuBa B »Hepretuke (namnee — OIIOII), nampaBnenus noarotoBku 13.04.01
TennosHepreTuka 1 TEIUIOTEXHUKA, YPOBEHb 00pa30BaHMsI: BhICIIEe 0Opa30BaHUE - MATUCTpaTypa.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:

- 3HaTh — YKCJICHHbIE MeTOABI (B 00béMe quctuminH «HDopMalMoOHHbBIE TEXHOTOTHI)
OaxanaBpuata, «{ucIeHHbIE METO/IB» MAarCTPaTyphl); — MEXAHUKY (B 00bEME TUCHUTIITMHBI
«[IpuknagHas MexaHuKay OakagaBpHuara); — OCHOBBI TUAPOAMHAMUKY (B 00bEMe AUCIUILTUHBI «OCHOBBI
TUAPOKUHETHKHU U THAPOMEXAHUYECKHE MPOIIECCHI pa3/IeNIeHUs»); — OCHOBBI XUMUU (B 00bEME
JTUCITUTLIMHBL « XUMHUS OaKanaBpuaTa); — OCHOBBI XUMUU BOJIbI (B 00BEME MUCIUTUTMHBI «OCHOBBI
BOJHBIX TEXHOJIOTUIY); — OCHOBBI PU3MUECKOU XUMUH (B 00bEME quCIUTITHHBI «CTIeIIHaTbHBIC TJIaBBI
(UBUKO-XMMHYECKUX MPOIIECCOBY); — OCHOBBI BOJOIOATOTOBKH (B 00BEME MUCIUTUTMHBI «OCHOBBI
BOJHBIX TCXHOJ’IOFHﬁ»); — HOMCHKIJIaTypy HOHOOOMEHHBIX CMOJI, IPUHIOHUIIBI pa6OTBI CHUCTEM MOHHOT'O
oOMeHa (B 00béMe qUCIHUILTHHBI «IOHUTBI 1 MIOHOOOMEHHBIE TEXHOIOTHIY); — IPUHIIUITBI PA0OTHI
cucteM 00paTHOTO ocMoca U yibTpadribTpanuu (B 00béMe TuCUIITNHB «MeMOpaHHbBIE METOIBI»); —
AHTTUHCKUH S3BIK (B 00BEMe CpelHel MIKOJBI U TEXHUYECKOTO MUHUMYMa MPOTrpaMMbl OaKaiaBpuaTa).
Juctunnuza 6a3upyercs Ha CIeAYyOIMUX TUCIUIUINHAX : «MaTteMmatukay, « Du3ukay, « XuMHs»,
«Uudopmarukay, «TexHudeckas TepMOANHAMIKay, «Du3nueckas XumMusy, « uapoInHaMuKa,




«Bogonoaroroska B sHepreTuke» («OCHOBBI BOAHBIX TEXHOJIOTHI») B 00beMe MPOrpaMMbl OakaiaBprara
Ha 0a30BOM YpOBHE, a Takxxe «OCHOBBI THAPOKMHETUKU U IMIPOMEXaHNYECKHE MPOLIECCHI PAa3ICIICHUS,
«VlOHUTBI 1 TOHOOOMEHHBIE TEXHOJIOTUNY, «MeMOpaHHbIe METObI» U «CIenaNbHbIe TTIaBbl (PU3NKO-
XMMHUYECKHX MPOLIECCOBY» IPOrpPaMMbl MarucTpaTyphbl.

- YMETh — NOJIb30BaThCsl (PU3NUECCKUMHU I MATEMAaTHIECKUMHU METOIaMH JUIS PEILCHHS TPHUKIIATHBIX
3ajlay; — UCIOJIb30BaTh B pacueTax eIuHHIbI cucTeMbl CH, TEXHUYECKOM CUCTEMBI; — I0JIb30BATHCS
NPUKIIAJAHBIMA TIPOTPaMMaMH IS BBIYMCIICHUH B TEXHUYECKUX U (PU3NYECKUX 3a/1a4axX,

Pe3ynbraTel 00yueHHs, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOANMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTH(PUKALIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OOuereopeTnyeckast 14 3 2 - 2 - - - - - 10 - Ilodzomoska Kypcosozo npoexkma:
4acTh DopMyIHpoBaHNE WHINBHYAIbHBIX 3a1aHUN
11 Kraccudukanms 7 1 - 1 - - - - - 5 - Ha KypCcOBOM NPOEKT (MOITHOCTb
HCTOYHHUKOB BOJIBL. AJIEKTPOCTAHIIMH, TUII KOTJIOB). Briuncnenue
Kiaccudukanms npousBoauTensHocTEH XBO.
MOTpeOUTENICH BOBI. H3yuenue mamepuanog 1umepamypHsix
1.2 Tunossle CXeMbI 7 1 - 1 - - - - - 5 - UCHOYHUKOG:
BOJIOTIOATOTOBKH, [1], 5-18
pa30bop MPUHIUIOB HX [3], 143-208
paboThlI. [6], 6-34
2 [IpenBapurenpHas 20 6 - 4 - - - - - 10 - Ilodzomoeka Kypcosozo npoexma: 1o
OYHCTKa WHMBUIyaJIbHOMY 3aJIaHUIO I000paTh JBe
2.1 OOmMii B3I HA 10 3 - 2 - - - - - 5 - cxeMbl XBO 110 K0TOpBIM OyzeT
TEXHOJIOTUH NPOU3BOAUTECS MozienupoBanue. [IpoBectn
npeaBapUTeIbHOM WHIIVBHIYAJIbHYIO KOHCYJIBTALUIO HA TEMY
OYHCTKH BOJBI. moadopa cxeMm.
2.2 TexHonorus 10 3 - 2 - - - - - 5 - Ilodzomoeka pacuemnvix 3ad0anuii: B pamkax
yabTpaduiIbTpanum MPAKTHYECKUX 3aHATHI OCBOUTH MIPOTPaAMMy

WAVE B paznene "ynprpadunsrpamms”
(mpenBapuTeNbHAS OYUCTKA. BHIMTOTHUTE
TECTOBOE MOJIEINPOBAHUE CUCTEMBI
yIbTpaduIbTPAMK IPOU3BOANTENBLHOCTHIO 100
M3/4.

H3yuenue mamepuanoe 1umepamypHobix
UCIOYHUKOG:

[2], 22-24
[3], 21-142
[4], 107-178




[6], 35-71

3 OcHOBHOE 52 16 30 Ilodzomoska Kypcosozo npoexkma: T1o
obeccoBaHue WHIMBHIYaJIbHOMY 3aJIJaHUIO TIPOBECTH

3.1 | Texnonorus oOpaTHOTO 17 5 10 MoaenupoBanre B WAVE nByx BbIOpaHHBIX

ocMmoca cxeM XBO (6e3 @C/I). ITpoectn

3.2 TexHOoIOT ST HOHHOTO 17 5 10 HWHIVBUIYaJIbHYIO KOHCYIBTAILUIO HA TEMY

oOMeHa MOJIENNPOBAHMS CXEM.

3.3 JetanpHOE CpaBHEHHE 18 6 10 Ilodzomoexa pacuemnwvix 3adanuii: B paMmkax
HMOHHOTO OOMEHa 1 MPaKTHYECKUX 3aHSATUI OCBOUTH IPOTPAMMY
o0OpartHOTO OCcMoca. WAVE B paznenax "oOpaTHslif ocMoc" 1

Texnonorus u "MPOTUBOTOYHBIN HOHHBIN 0OMeH" (OCHOBHOE
obopynoBaHue I obeccomnuBaHue). BeIoaHUTh TecTOBOE
BHOPALIMOHHOTO MOJICTIMPOBaHKE CUCTEM 0OpaTHOro ocMoca 1
MeMOpaHHOTO MPOTUBOTOYHOTO OHHOTO 0OMEHa
pa3zaenenus MPOU3BOIUTEIHHOCTHIO 100 M3 /4.
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:
[1], 19-40
[2], 24-30
[3], 7-15
[4], 179-247
[5], 72-81
[6], 72-123
4 Jloouncrtka 22 8 10 Iloozomoska Kypcoeozo npoexkma: I1o

4.1 MonenupoBaHue, 11 4 5 HUHAMBUIYaIbHOMY 3a/IaHUIO T00aBUTh

KOHCTPYUPOBAHUE U moxaenupoBanue OCJI B WAVE s
SKCIUTyaTalus BbIOpaHHBIX cxeM XBO (eciu He00X01uMO).
¢unsTpoB PCJI BrmmonHuTs rpadudeckyro yacts. IIposectu

4.2 CucteMsl 11 4 5 MHIMBUAYaJIbHYIO KOHCYJIbTALUIO HA TEMY

IEKTPOJCUOHU3ALUH U
COHIBUY-(DMIIBTPBI

BBITTOJTHEHHS IPOEKTUPOBAHMS.

Ilodzomoeka pacuemnvix 3ad0anuii: B pamkax
MPAKTUYECKUX 3aHATUN OCBOUTH IPOrpaMMy
WAVE B paznenax "®C/1" (ocHoBHOE
obecconBaHue). BeImoaHNTs TecTOBOE
MOJICIMPOBAHIE CHCTEM 00PaTHOTO OCMOca H
HOHHOTO 00MeHa ¢ moounctkoit Ha DCJI
MIPOU3BOIUTETHHOCTHIO 100 M3/4.

H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[4], 247-281

[6], 124-131
OKk3aMeH 36.0 - - - 2.0 0.5 - 335
Kypcogoit mpoekt (KII) | 36.0 - - 16 - 0.3 15.7 -
Bcero 3a cemectp 180.0 32 16 16 2.0 0.8 75.7 335
Hroro 3a cemecTp 180.0 32 16 18.0 4 0.8 109.2

IIpumeuanue: Jlek — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTAIUH 110 KypCOBBIM IIpoekTam/pabotam; ['K- rpymnmnoBsie KOHCYIbTAIlMK IO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast kontaktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwemeopemuueckas yacmo

1.1. Knaccuduxkanus nctouHnkoB Boabl. Kinaccudukanus morpedureneid BObI.
TunudHOe KadecTBO BOJBI B PA3IUYHBIX HCTOYHUKAX. THIOBBIE TPEOOBaHHUS K KadeCTBY
ounteHHoi Bosl (Canllun, P/ v T.1.)..

1.2. TumoBsie cXeMbl BOJIOTIOATOTOBKH, Pa300p MPUHIIUIIOB UX PAOOTHI.

Kparkuit 0030p mpomeccoB ¥ ammapaTtoB BOAOMOATOTOBKA B IIEJIOM M HX B3aHMOCBS3b.
N3yuenne mpobieM moadopa MpaBMIIbHBIX KOMOMHAIMK TpeABApUTEIHLHON OYMCTKH, OCHOBHOTO
00eccoIMBaHus U JIOOUYUCTKH..

2. Ilpedsapumenvnas owucmka

2.1. O0mwmit B3r1s] Ha TEXHOJIOTHH MPEIBAPUTEILHON OYNUCTKH BOJIBI.
Mexannueckass (QUIBTpalus, OCBETIICHHWE, KOAryJslus — TPUHIUILI PabOThl, OCHOBHEIC
OTpaHUYECHUS U 00JIACTH IPUMEHEHUS, 0’KHUIaeMO€e KauecTBO (pUIbTpaTa..

2.2. TexHonorus yiabTpaduiabTpalun

[TpuHIMIBl paboOThl, OCHOBHBIE OTPAaHUYEHUS M 00JACTU NPUMEHEHHs, OXKHJIAeMOEe KauecTBO
¢wibrpara. Tunmel  MemOpan  ynbTpaduiabTpamuy, THIOBas  TEXHOJOTMYECKass  CcXema
yapTpaduiIbTpaluy, CHocoObl MPOMBIBKM. OCHOBBI HPOEKTHUPOBAHUSA  YIbTpaduiIbTpanuu
(npaktryeckue 3aHsatus ¢ nporpammoit UFlow). CpaBHeHue ynbTpaduibTpaluuu U TPAAULIMOHHBIX
CHCTEM MpeABAPUTEIBHON OYMCTKU BOJIBL..

3. Ocnosnoe obecconusanue

3.1. TexHonorus 06paTHOTO OCMOCa

[TpuHIMIIBI pabOTHI, OCHOBHBIE OTPAHUYEHUS M 00JIACTM NPHUMEHEHHUs, OKUIAeMOe KayecTBO
¢mibTpara. CxemMa MEMOPAHHOTO 3J€MEHTa, KOHCTPYKIIMM OCHOBHBIX allaparoB, MIPOEKTUPOBAHHUE
cucteM (mpaktudeckue 3aHAtus ¢ nporpammor ROSA). OcangkooOpa3oBaHue B pPYJIOHHBIX
00paTHOOCMOTHYECKUX U HAHO(PHIBTPALIMOHHBIX JIEMEHTAX U CIIOCOObI OOPHOBI ¢ HUM..

3.2. TexHonorus HOHHOro oOMeHa

[TpuHIMIBl pabOTHl, OCHOBHBIE OTPAaHWYEHHUS M 00JACTH NMPUMEHEHHUs, OXKHMJIAeMOEe KauecTBO
¢unbTpaTa. Tunsl HoHOOOMEHHBIX cucTeM. [Ton6op TunoB cmon. OcoOEHHOCTH KOHCTPYHPOBAHUS
U OKCIUTyaTalluM MpOTHUBOTOYHBIX (uiabTpoB u QuiabtpoB DCJI. IlocnoiiHas 3arpyska u
JIByXKaMmepHble (punbTpbl. [IpoexkTupoBaHre MOHOOOMEHHBIX CHUCTEM (MPAKTUYECKUE 3aHATUS C
nporpammoit CADIX)..

3.3. [letanpHoe cpaBHEHUE HOHHOTO 0OMeHa U 00paTHOro ocMoca. TexHOJIoTus U
00opy0BaHue JUIsi BUOPAIIMOHHOTO MEMOPAHHOTO pa3eieHHs

Kputepun BpIOOpa TEXHOJOTHMH B 3aBHUCHMOCTH OT KadecTBa BXOJHOW BOJBI M YCJIOBUH Ha
IPEIIPUITHH. .

4. lloouucmka

4.1. MonenupoBanue, KOHCTpyHpoBaHUe U dKcIutyaTtanus GpuiibTpoB OCJL
[TpuHIMIIBI pabOThI, OCHOBHBIE OTPaHUUYEHUS U O0JIACTU NMPUMEHEHHUs, OKHUJAeMOe KayecTBO
¢mibTpara. Buemsss u BHyTpenHss perenepanus OC/I..



4.2. CucreMbl 3JIEKTPOACUOHU3ALINY U COHIBUY-(DUIBTPHI
[IpencTaBnenne o cucreMax 3JIeKTPOACHOHU3ANHN U COHIBHY-(PUIBTPaX.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. [IpoexkTupoBaHue cucTeM yiabTpaduIbTpaluu;
2. IlpoekTrpoBaHNE MPOTUBOTOUYHBIX HOHOOOMEHHBIX (DUIIBTPOB;
3. [IpoextupoBanue ¢puabtpoB OCJI;
4. IIpoekTrpoBaHUE CIOKHBIX BOJOMOATOTOBUTEIIBHBIX CUCTEM (LIETIOYEK);
5. IlpoexTupoBaHue CUCTEM 0OPATHOTO OCMOCA.

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEyCMOTPEHO
3.5 KoncyabTanum

Ayoumopuvie KoHcyibmauuu no Kypcogomy npoexkmy/pabome (KIIP)

1. ®opmynupoBaHHE HHAWBHUIYAIbHBIX 33JaHUA HA KypCOBOM MPOEKT (MOIIHOCTh
AJIEKTPOCTAHILIMY, TUIl KOTJIOB). Beiuncienne npousoaurensHoctbu XBO.

2. Ilo wnauBMIyanpHOMY 3aJaHuI0 TonoOpaTh nBe cxembl XBO 1o KoTopeiM Oyner
MPOU3BOAUTHCS MOJICIUPOBAHUE.

3. Ilo unauBuAYyalbHOMY 3a/1aHuI0 MpoBepseTcs monaenupoBanue B WAVE 1Byx BeIOpaHHBIX
cxem XBO (6e3 @CL).

4. Tlo uHmuBHUAyadbHOMY 3adaHuto mpoBepsierca moaenupoBanne OCIl B WAVE s
BBIOpaHHBIX cxeM XBO (ecmu HeoOxoaumo). [IpoBepsiercs rpaduyeckas 4acTh.

HUnousuoyanvuvle koncyromayuy no Kypcosomy npoemy /pabome (MKKII)

1. TlpoBoautcs wHIUBHAyalbHas mpoBepka BbeIOOpa cxem XBO. Ilo HeoOxommmocTn
BHOCSITCS] HCTIPABJICHHUSI.

[IpenBapuTenbHas MpoBepka MOAEIUPOBAHUS B UHAUBUIYAIbHOM MOPSIZIKE.

3. ®uHanmbpHas MpoBepKa MOJIEIUPOBAHUS U rpauuecKoil yacTu.

N

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

3 Cemectp
Kypcosoii npoext (KII)
Temsl:
- TunoBast Tema KypcoBoro npoekTa - “Texnonorudeckuit mpoekt XBO npeanpusitus ¢

JBYMsI BApUAHTAMU TEXHOJOTHUECKUX IEMOYCK U CPABHEHHEM UX TEXHOJOTHUECKUX
xapakTepucTuk. Mcxonnas Boaa - Bonoem 7.

I'paduk BbINOJHEHHA KYPCOBOIO IIPOEKTA
Henens 1-8 9-16 | 3auerHas
Pasnen 1 2,3 3amura
KYpPCOBOTO KypCOBOTO
MPOEKTa IPOCKTA
O0beMm 20 80 -

pasnena, %
Brinonnenusii | 20 100 -
00BeM
HapaCTAIOIIUM
urorom, %

\ Howmep paznena \ Paznen kypcoBoro npoekra ]
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Bb160p TEXHOJIOTHYECKUX CXEM

PacueTrbl KOHCTPYKTUBHBIX U 9KCILTyaTallMOHHBIX IIapAMETPOB
TEXHOJIOTMYECKUX LIETIOYEK

CpaBHeHUE pe3yIbTaTOB
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCLUILIUHEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS M0 TUCIUILINHE Konpt
(B COOTBETCTBUH C pa3aeioM 1) WHJUKATOPOB COOT]::;CIT ;3 e
1]12]3]4
3HaTh:
TunoBbie cXeMbl CUCTEM BOJONOATOTOBKH, UX OCOOCHHOCTH, JOCTOMHCTBA U KonTponbnas padora/KP 1
HEJ0CTaTKH, 00J1aCTH IPUMEHEHUS, OCHOBHbIE BO3MOXKHOCTH U OTPaHUYEHUS V/T-3ic2 + |4 [IpenBapuTenbHas OunCTKa
CYUIECTBYIOIINX TEXHOJIOTUH MOHHOTO OOMEHa, 0OpaTHOrO0 OCMOCa, OCBETIICHHS, ' BO/IbI
yIbTpadUIbTPAINN, JICKTPOICHOHU3AINH;
OCHOBHbBIE XapaKTEPUCTUKU HOHUTOB U MEMOpaH, HeOOXOAUMBIE 1J1s1 TOHUMAHHUS KonTponbuas padota/KP 2
3G HEKTUBHOCTH UX PabOTHI. N/I-3nk-2 + |+ |+ [TonGop TEXHONOrMYECKUX
cxem XBO. Pabora 1
TepMuHoIIOTHIO B 00JIACTH anmapaToB U TEXHOJIOTUH BOAOINOATOTOBKH, Oa30BbIE Konrponsnas padora/KP 3
KPUTEPUU ISl CPABHEHUS! PA3JIMUHBIX TEXHOJIOTMYECKUX LIETIOYEK; N -3nk-2 + | + | + | + | [Togbop TexHONMOrMUECKUX
cxeMm XBO. Pabora 2
MH(pOPMAaIMOHHbIE TEXHOJIOTHH, TPUMEHSIeMbIE [l pacyeTa MpoleccOB HIOHHOTO Konrponsnas padora/KP 4
oOMeHa, 00paTHOTO OcMOca U YIbTPAPUIbTPALIH N I-1prx-1 + | [Tog6op cxembl
pexkoHcTpykiuu XBO
YMersb:
IIPOBOJAUTH CPABHEHUE TEXHOJIOTUYECKHA CXEM, B TOM YKCJIE OCHOBAHHBIX Ha KonTponsnas padora/KP 1
MPUHIUIHAIBHO Pa3HBIX TEXHOJIOTUAX U BEIOMPATh SKOHOMUYECKU dPPEKTUBHYIO IIpenBapuTenbHas OUnCTKa
TEXHOJIOTHHYECKYIO CXEMY JUIi BOJIONOATOTOBKH 1 OUHCTKH CTOMHBIX BOJL LA VT-3mc2 + | BOZBI
KOHKPETHBIX YCJIIOBUH DKCIUTyaTallMK, apTyMEHTUPOBAHHO XapaKTEpU30BaTh
MIPEUMYIIIECTBA U HEJOCTATKU PA3JIMYHBIX TEXHOJOTMYECKUX CXEM, IIPOLIECCOB U
anmnaparos;
MIPOBOJIUTH OIEHOYHBIC TEXHOJIOTUUYECKHUE PACUEThI ITPOIIECCOB MOHHOTO OOMEHa, Kontponbnas padota/KP 1
00paTHOrO 0cMOCa U YIbTpapUIbTPALIMH, @ TAKXKE YTOUHEHHBIE TEXHOJIOTHYECKHE V26 + IIpenBapuTenpHas OUnNCTKA

pacyeTsl MPOIIECCOB YIbTPAPUIBTPAIIMH, 0OPATHOTO OCMOCA, MOHHOTO OOMEHaA ¢
ucnons3zoBanueM nporpammel CADIX, WAVE ROSA, UFlow;

BOJIBI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. KP 1 IlpensapurensHas ourctka Bojabl (KonTponabHas padbora)
2. KP 2 Ilon6op Texnomornueckux cxem XBO. Pabora 1 (KontposnbHas padoTa)
3. KP 3 Ilog6op Texunonoruueckux cxem XBO. Pabora 2 (KonTposnbHas paboTa)
4. KP 4 ITon6op cxembl pekorctpykiinn XBO (KonTponbHas paboTa)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
bamibHO-peNTHHIOBas CTPYKTYpa KypCOBOTO MPOEKTA SIBIISIETCA IIPHIIOKEHUEM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE
Ixzamen (Cemecmp Ne3)

Kypcosoii npoexm (KI1) (Cemecmp Ne3)

B nunnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kompiios, A. C. YuebHoe mocobue no kypcy "[IpoekTupoBaHue U SKCIUTyaTallud CUCTEM
o0pabotku Bosbl HAa TOC u ADC": TIpoektupoBanue cucreM o0padoTku Boasl Ha TOC nu ADC / A.
C. Kompinos ; Pen. B. H. ITokposckuii ; Mock. anepr. ua-t (MOU). — M. : U3n-Bo MOU, 1988. —
48 c.;

2. Metoauyeckre peKoOMEHIaluK 10 U3YYEHHIO MPaBUJI TEXHUUECKOHN dKCIUTyaTalluu
ANIEKTPUUYECKUX CTaHIUi 1 ceteit Poccuiickoit denepanuu : YueOHO-METOIMUYECKHE MaTepUaibl /
Astop-coct. 0. H. banakos ; O6m. pea. A. B. [lanenko. — M. : Dueprocepsuc, 2003. — 360 c. —
ISBN 5-900835-69-3.;

3. Psa6uukos, b. E. CoBpeMeHHbIe METO/IbI TOATOTOBKH BOJIbI JIsl IPOMBIIIJIEHHOTO U OBITOBOTO
ucnonszoBanus / b. E. Pa6unkoB. — M. : JleJIu npunt, 2004. — 328 ¢. — ISBN 5-943430-79-2.;

4. TexHonoruu MeMOpPaHHOTO pa3/iesieHUs! B IPOMBILUIEHHOM BogonoArotoske / A. A. Ilanrenees,
b. E. Ps6uukos, O. B. Xopyxuii, u np. — M. : leJIu umroc, 2012. — 429 c. — ISBN 978-5-905170-
14-0.;

5. HopMBI TeXHOJIOTHYECKOI0 MPOEKTUPOBAHUS TEIUIOBBIX AEKTPUUECKUX CTAHIUI U TEIIOBBIX
ceteit / M-Bo snepretuku u snekrpudukannn CCCP. — Mocksa : CHHTU OPI'POC, 1975. - 81 c.;
6. Koneiios A.C. , OukoB B.®. , Uynosa [O.B. - "[Iponeccs! u annaparsl IEpeJOBbIX TEXHOJIOTUN
BOJIONIOATOTOBKHY U UX MTpOrpaMMUpoBaHHbIe pacueThl”, M3narensctBo: "U3narensckuit JoMm
MBH", Mockaa, 2016 - (222 c.)

http://e.lanbook.com/books/element.php?pll_id=72274.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. Office / Poccuiickuii makeT opuCHBIX ITPOTrpamm;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. CADIX;
4. WAVE;
5. ROSA.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. Hayuynas 3JjiekTponHasi oubauoreka - https://elibrary.ru/
2. Dnexrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMereHus

Homep aynuropun,
HAHMCHOBAaHHE

OcHalrenue

Y4eOHble ayAUTOPHH
JUJIs1 TIPOBEJICHUS
JICKITMOHHBIX 3aHSATHH U
TEKYILEro KOHTPOJIS

B-411, Yuebnas
nabopaTopus
«BprancimmTebHBIN
uentp TBT»

CTOJI IPENOAABaTENSA, CTOJ KOMITbIOTEPHBIN,
CTyJ, Kad st OACKIbI, KOMIBIOTEPHAS CETh
¢ BBIXOAOM B HTEpHET, MyJIbTUMEIUIHBII
MPOEKTOP, FKPaH, I0CKa MapKepHasi, J0CKa
MapKepHasi Iepe/IBH>KHAas, KOMIIBIOTED
MEPCOHAJIbHBINA, KOHAUIMOHED

Y4eOHble ayAUTOPHH
JUISl IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

B-411, Yuebnas
nabopaTopus
«BprancinmTebHBIN
uentp TBT»

CTOJI IPENOAABATENSA, CTOJ KOMITbIOTEPHBIN,
CTyJ, Kad s OAEKbI, KOMIBIOTEPHAS CETh
¢ BBIXOAOM B HTEpHET, MyJIbTUMEIUIHBII
MPOEKTOP, PKPaH, I0CKa MapKepHasi, J0CKa
MapKepHas IepeBHKHAs, KOMIIBIOTED
MepCOHAIbHBIN, KOHJAUIIMOHED

VY4eOHble ayautopun
JUIS IPOBEICHUS
IIPOMEKYTOUYHON

aTTecTaluu

B-411, Yuebnas
nabopaTopus
«BBIUMCIUTENBHBIN
ueHtp TBT»

CTOJI ITPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,
CTYI, Kad U1 0JIeXK b, KOMIIBIOTEPHAs CETh
C BBIXOJOM B IHTEpHET, MyIbTUMEIUNHBIN
IIPOEKTOP, DKpaH, J0CKa MapKEpHas, 10CKa
MapKepHas [epeABUKHAsA, KOMIIBIOTED
IIEPCOHAJIBHBIN, KOHAUIMOHED

TTomemenust misa
CaMOCTOSITEILHOU
paboTsl

HTB-303, JleknnonHas
ayIUTOpUs

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
MACbMEHHBIN, BEIIAJIKa U1 OLCKIbI,
KOMIIBIOTEpHAs CETh C BBIXOJAOM B lIHTEpHET,
KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,
KOHJIUIIHOHED

Ilomentenus niist

B-413/1, Kabuner

CTYyII, I_I_IKa(I) IJId XpaHCHUA UHBCHTAPS, CTOJI

KOHCYJIbTHPOBAHUSA COTPYAHUKOB Ka(b. HI/ICBMCHHI)IfI, XOJOAUIIBHUK
"TOTH
[Tomemmenus mist B-417, [lomenienune Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
XpaHeHUs yueOHo- CTOJ, CTYII, IKad A JOKYMEHTOB, IIKad A
060py)1013aH1/I51 n BCIIOMOTI'aTCJIBHOT'O XPaHCHUSA MHBCHTAPA, KOMIIBIOTCpHAasA CETh C

y4eOHOT0 UHBEHTaps

nepconana kad. "TOT"

BbIXOZI0OM B MIHTEpHET, 10CKa MapKepHas,
MHOTO(YHKIIMOHAJIBHBIN IIEHTP, KOMIIBIOTED
NIEPCOHAIBbHBIN, IPUHTEP, KOHIULIMOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHI'OBAS CTPYKTYPA JIJUCHOUILJIAHBI

HpOGKTHpOBaHI/Ie BOAOIIOATOTOBHUTCIIBHBIX CUCTCM

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KP 1 IIpensapurenbHas ounctka Bobl (KoHTponpHas padoTa)

KP 2 ITox6op texnonmoruuecknx cxem XBO. Padora 1 (KonTponbHas paboTa)
KP 3 [Tog6op Texnonorndyeckux cxem XBO. Pa6ota 2 (KonTpoasHas padora)
KP 4 ITon6op cxems! pexonctpykiun XBO (Kontponbhas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNunexe KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 Ob6mereopeTndeckast 4acTh
11 Knaccudukanus uctouHnkoB Boibl. Kitaccupukanus + + +
' norpeduTeneii BoJbI.
19 TumnoBbie CXeMbI BOJOIIOATOTOBKH, Pa300p MPUHITUIIOB HX + + +
' paboTHI.
2 [TpenBapuTenbHas OunCTKA
21 OOt B3ri1s1 Ha TEXHOJIOTUY TIPEIBAPUTENHLHON OUUCTKH + + 4
) BOJIBI.
2.2 TexHonorust ynpTpapuibTpaun + +
3 OcHoBHOE 00ecconBaHne
3.1 TexHomorus o0paTHOro ocMoca + +
3.2 TexHonOrUst HOHHOTO OOMEHa + +
JleTanpHOE cpaBHEHHE HOHHOTO OOMEHA U 0OPaTHOTO
3.3 ocMoca. TexHoorus ¥ 000pyI0BaHKE SISl BHOPAITHOHHOTO + +
MEMOPaHHOTO pa3/ICICHUS
4 HoouncTka
41 MonenupoBaHue, KOHCTPYUPOBAHUE U IKCILTyaTalHs + +
' ¢unbTpoB OCJI
4.2 CHCTEeMBI YICKTPOACHOHU3ANNN U COHIBUI-(PIITETPHI + +

Bec KM, %: | 10 | 35 20 | 35
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

HpOGKTHpOBaHI/Ie BOAOIIOATOTOBHUTCIIBHBIX CUCTCM

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 IIpoBepka moadoopa TEXHOJOTHUECKUX CXEM
KM-2 TIpoBepka KOpPEKTHOCTH PAcu€TOB U CPABHEHUS

Bua npomexyrounoii arrecranmu — 3ammura KII.

Munexc KM- | KM-
Howep Pa3nen kypcoBoro mpoekta/KypcoBoi paboThl RM: L 2
pasjena o My p My p Henens 8 16
KM:
1 Bp100p TEXHOIOTHYECKUX CXEM +
5 PacyeTbl KOHCTPYKTHBHBIX M 9KCILTyaTallMOHHBIX TAPaMETPOB +
TEXHOJIOTHYECKHX IETIOYCK
3 CpaBHeHuE pe3ynbTaToB +
Bec KM, %: | 20 80
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