MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA
HaumenoBanue o0pa3zoBare/ibHOM NporpamMmbl: TexXH010rMs BOABI M TOIVIMBA B JHEPreTHKeE
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
NPOEKTHUPOBAHHUE BOAOIMOAI'OTOBUTEJ/IBHBIX CUCTEM

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
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:

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

Jk3amMeH 3 cemectp - 0,5 yaca;

Bcero - (0,8 yaca

Mockga 2021



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu OykoB B.®.
[IpenomaBaTelib NaerTbnratop Rd91184b2-0OchKovVF-1531e2ff B.®. OukoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBOI[HTeHL o Bnageneyu Wauknx KO.B.
00pa30BaTEeNbHOM IPOrPaMMBbI Wnenmugnearop | R6Ca75bBe-ShatsKIKRYV-T0457121] 10.B. Hlankux
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
MIOJITIHUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
3 w o CseneHva o snagensuye L3N M3K
ABCAYIOIINH BBIITYCKAOIICH : i Bnagenes, WaLKnX 10.B.
Kadeapbl * Mo - NaerTbnratop R6Ca/5b8e-ShatskikhYV-T0457121] IO.B. lankux
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka

MOJITTHCH)



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

KPUTHUYCCKOTIO B3rIsiJa Ha TCEXHOJOIMM BOAOIIOAIOTOBKH, ITOHUMAHHUC B3aHMOCBSI3¢eH Pa3JIMIHBIX

TGXHOJIOFPIP'I; OBJIaICHUC
BOJOIIOATIOTOBKH.

3agauy AMCHMIIINHBI

0a30BBIMM  HAaBEIKAMU IIPOCKTUPOBAHHUA MW OLCHKHU pa6OTBI

CHUCTEM

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

- - U3Y4YCHUC NTPUHUUIIOB CO3AaHNA TCXHOJIOTMUCCKUX HCIIOUCK BOAOIIOATOTOBKHU HAa MMPHUMEPC
THUIIOBBIX peI_HeHI/Iﬁ JJIg pa3sHbIX THIIOB 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 HA MPOLIECCHI TPOSKTUPOBAHMS, 3aITyCKa M IKCILTyaTalluH;;

- - popMupOBaHUE HABBIKOB ONITUMHU3AIMH KOMIUIEKCHBIX TEXHOJIOTUIECKAX CXEM IS
BOJIOTIOJITOTOBKY U OYHCTKH CTOYHBIX BOJIL;;

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

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

- - popMupOBaHUE HABBIKOB TEXHOJOTHYECKUX PACYETOB CUCTEM YIbTPa(QUIbTPAINH, & TAKKE
KOMIUIEKCHBIX MEMOPAHHBIX CHCTEM (YJIbTpaHIbTPaLUs — 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
BOJIOTIOATOTOBUTEIBHOIO 000PYA0BAHMUSL.

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:
- TepMuHONOTHIO B 001aCTH anmapaToB U
TEXHOJIOTHI BOJIOTIOJTOTOBKH, 0a30BbIC
KPUTEPUU I CPABHEHHSI PA3TTUIHBIX
TEXHOJIOTUYECKHX IIETIOYCK;;

- TunoBbIe CXEMBI CHCTEM
BOJIOIIOJITOTOBKH, UX OCOOCHHOCTH,
JIOCTOMHCTBA M HEJIOCTATKH, 001acTH
MIPUMEHEHHUSI, OCHOBHBIC BO3MOKHOCTH H
OTpPaHUYEHUS CYHIECTBYIOIINX TEXHOIOTUHN
MOHHOTO 0OOMEHa, 00paTHOTO OCMOCa,
OCBETIICHUS, YIbTpadUIbTPaLIUH,
AJIEKTPOICHOHU3AINH;;

- OCHOBHBIE XapaKTEPUCTHKU HOHUTOB U
MeMOpaH, HEOOXOMMBIE JIJIsT TIOHUMaHUS
7 (HEKTUBHOCTH MX PAOOTEHL..




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JlMcuuIuiiHa OTHOCHTCS K OCHOBHOM MpO(ECCHOHANBLHOW 00pa3oBaTeIbHON IporpamMme
TexHonorust Boasl W ToruBa B dHepretuke (manee — OIIOII), nanpaBienust moarotoBku 13.04.01
TennosHepreTuka M TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BBICIIEE O0Opa30BaHKE - MATHCTPATYypa.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh — YKCJICHHbIE METOABI (B 00bEMe quctuiind «MHopMalnoHHbIE TEXHOTOTHI)
OakamaBpuata, «YUCICHHBIE METOIB» MAarUCTPATYPHhl); — MEXAHUKY (B 00bEME TUCIIUTIITMHBI
«[Ipuknagnas MexaHukay 0akaizaBpuara); — OCHOBBI THIPOAMHAMUKY (B 00bEMe AUCIUILTUHBI «OCHOBBI
TUAPOKUHETUKU U THAPOMEXAHUYECKUE TTPOLIECCHI Pa3CIICHHsI»); — OCHOBBI XUMUU (B 00BEME
JUCIUILIMHBL « XUMUs» OaKanaBpuaTa); — OCHOBbI XUMUU BOJIbI (B 00bEME NUCHUTUTMHBI «OCHOBBI
BOJIHBIX TEXHOJIOTHI»); — OCHOBBI (PU3NYECKOM XUMHH (B 00BEME MUCIUTIIHHBI «CTIeIHaTbHBIC TJIABBI
(U3UKO-XUMHUYECKUX MPOLIECCOBY); — OCHOBBI BOAOIOATOTOBKH (B 00bEME TUCHUTUIMHBI «OCHOBBI
BOJIHBIX TEXHOJIOTHI»); — HOMEHKJIATYPY HOHOOOMEHHBIX CMOJI, IPUHIIMITEI pa0OThl CUCTEM HOHHOTO
obmeHa (B 00bEMe AUCIUITHHBI «VIOHUTBI 1 HOHOOOMEHHBIC TEXHOJIOTHUHNY); — IPUHIUITBI PA0OTHI
CUCTEM 00paTHOTO ocMoca U yiabTpaduibTpanu (B 00bEMe TUCITUIUINHBI « MeMOpaHHBIC METOIBI»); —
AHTTIUHCKUH S3bIK (B 00BEMe Cpe/iHel MIKOJbI U TEXHUYECKOTO MUHUMYMa MPorpaMMbl OaKanaBpuaTa).
Hucnurnnuna 6a3upyercs Ha CIeAyOIMMNX TUCHUIUINHAX : «MarteMatukay, « Duzukay, « XuMHs»,
«Uudopmarukay, «TexHudeckas TepMoauHaAMUKay, «Duznueckas XumMusy, « uapoInHaMuKa,
«Bogomnoaroroska B sHepreTrke» («OCHOBBI BOAHBIX TEXHOJIOTHIT») B 00beMe MPOrpaMMBbl OaKaiaBprara
Ha 0a30BOM ypoBHE, a Takxke «OCHOBBI THIPOKHUHETUKH U THAPOMEXaHUYECKHE MTPOLIECCHI Pa3IeIICHUs,
«VloHUTBI 1 MOHOOOMEHHBIE TEXHOJIOTUNY, «MeMOpanHbie MeTOABD U «CrieruaabHbIe IIaBbl PU3UKO-
XUMUYECKUX MTPOLIECCOBY» POrPAMMBI MATUCTPATYPHI.

- YMETh — TIOJI30BATHCS GPU3HMYECKUMHU U MATEMAaTHICCKUMHU METOAAMH ISl PEIICHUS TTPUKIIATHBIX
3a/1a4; — UCIOJIb30BaTh B pacuerax eAMHUIbI cucteMbl CH, TEXHUYECKON CUCTEMBI; — MOJIb30BAThCS
MPHUKJTATHBIMA ITPOTPAMMAaMU JJIsI BEIYACIICHUHN B TEXHUYCCKUX M PU3NYCCKUX 3aJ1a4ax,

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUM JTUCHUIUIMHBI, HEOOXOIMMBI TIPU BBIITOJTHEHUN
BBIIYCKHOMN KBaJTU(UKALMOHHON 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 "ynprpadunsrpanms”
(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 IIpencraBnenue o 11 4 5 MHIMBUAYaJIbHYIO KOHCYJIbTALUIO HA TEMY

cucremax BBITTOJTHEHHS IPOEKTUPOBAHMS.

JIEKTPOACHOHU3AINH U
COHIBHY-(DWIIBTPAX.

Ilodzomoeka pacuemnvix 3ad0anuii: B pamkax
MPAKTUYECKUX 3aHATUI 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. [lonbop THMOB cMoa. OcoOEHHOCTH KOHCTPYHPOBAHUS
U OKCIUTyaTalluM MpOTHUBOTOYHBIX (uiabTpoB u QuiabtpoB DCJI. IlocnoiiHas 3arpyska u
JIByXKaMmepHble (punbTpbl. [IpoexkTnpoBaHne MOHOOOMEHHBIX cHUCTEM (TPAKTUUYECKHE 3aHSTUS C
nporpammoit CADIX)..

3.3. [leranbHoe cpaBHEHUE HOHHOTO 0OMEHA U 00paTHOro ocMoca. TexXHOIOoTHs U
00opy0BaHue JUIsi BUOPAIIMOHHOTO MEMOPAHHOTO pa3eieHHs

Kputepun BbpIOOpa TEXHOJOTHMH B 3aBUCHMOCTH OT KayecTBa BXOJHOW BOJBI M YCIOBUH Ha
IPEIIPUITHH. .

4. lloouucmka

4.1. MonenupoBanue, KOHCTpyHpoBaHUe U dKcIutyaTtanus GpuiibTpoB OCJL
[TpuHIMIIBI pabOTHI, OCHOBHBIE OTPAHUYEHUS M O0JIACTH NMPHUMEHEHHUs, OKUIAaeMOe KayecTBO
¢mibTpara. Buemsss u BHyTpenHss perenepanus OC/I..



4.2. llpencraBneHne 0 CUCTEMAX JIEKTPOJCHOHU3AINH U COHABHY-(PHIBTPAX.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. [IpoekTupoBaHue CUCTEM OOPATHOTO OCMOCA;
2. IlpoexkTupoBaHUE CIOKHBIX BOJIONOATOTOBUTEIIBHBIX CUCTEM (LIETIOYEK);
3. [IpoextupoBanue ¢puabtpoB OCJI;
4. ITpoexTrpoBaHUE TPOTUBOTOYHBIX HOHOOOMEHHBIX (PUIIBTPOB;
5. IlpoextupoBanue cucteMm ynbTpaduibTpaLiu.

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 3aJaHUIO TIPOBepsieTcs MoaenupoBanue B WAVE 1Byx BIOpaHHBIX
cxem XBO (6e3 @CL).

4. Tlo wHIuMBHAyaJdbHOMY 3aJaHui0 TpoBepsercs moaenupoBanue DPCH 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 MOJIECIUPOBAHUS B MHANBUIYaJIbHOM TTOPSIZIKE.

3. ®uHanmbpHas MpoBepKa MOJIEIUPOBAHUS U rpauuecKoil yacTu.

N

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

3 Cemectp
Kypcosoii npoext (KII)
Temsl:
- TunoBast Tema KypcoBoro mnpoekTa - “Texnonorudyeckuit mpoektT XBO npeanpusitus ¢

JBYMsI BApUAHTAMU TEXHOJOTHUECKUX IEMOYCK U CPABHEHHEM UX TEXHOJOTHUECKUX
xapakTepucTk. 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 ]




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

O1eHOYHOE CPEIICTBO
(TN ¥ HAUMEHOBAHUE)

3amnaHupOBaHHBIE PE3yabTaThl 00YUEHUS O JUCIUILINHE Konpt
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT]::;CIT ;3 e
1]12[3]4
3HaTh:
OCHOBHBIE XapaKTEPUCTUKU HOHUTOB U MeMOpaH, HEOOXOIUMBIE JJIS Kontposnbnas padora/KP 2
noHuMaHus (HHEKTHBHOCTH X PaOOTHI. NJ-3nk-2 + |+ |+ [Tog6op TexHOTOTHYECKUX
cxem XBO. Pabora 1
TumnoBbIE CXEMBI CUCTEM BOAOIOATOTOBKH, NX OCOOEHHOCTH, TOCTOMHCTBA U KonTponbnas padora/KP 1
HEJO0CTaTKH, 00JIaCTH MPUMEHEHUs, OCHOBHbIE BOZMOXKHOCTH M OTPaHUYEHUS V-3 + |+ [IpenBapuTenbHas ounCTKa
CYIIECTBYIOIIHUX TEXHOJOTUM HOHHOTO 0OMEHa, 00paTHOTO OCMOCA, OCBETICHUS, ’ BOJIBI
yIAbTpaQIIbTPAINH, SIEKTPOACHUOHN3AINY;
TepMuHoIIOTHIO B 00JIACTH anmapaToB U TEXHOJIOTUH BOAOINOATOTOBKH, Oa30BbIE Konrponsnas padora/KP 3
KPUTEPUU I CPABHEHHSI PA3JTMYHBIX TEXHOJIOTHUYECKUX IIETI0YEK; [TonGop TexHomoruueckux
cxeMm XBO. Pabora 2
WJ1-3nk-2 + |+ |+ |+

Konrtponsnas padora/KP 4
[Tog6op cxembl
pexkoHCcTpykimu XBO
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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": IIpoektupoBanue cucteM o0padoTku Bojsl Ha TOC n ADC / A.
C. Kompinos ; Pen. B. H. ITokposckuii ; Mock. auepr. ud-T (MOU) . — M. : U3a-Bo MDU, 1988 . —
48 c.;

2. Metoauyeckre peKoOMEHIaluK 10 U3YYEHHIO MPaBUJI TEXHUUECKOHN dKCIUTyaTalluu
ANIEKTPUUYECKUX CTaHIU 1 cetelt Poccuiickoit denepanyu : YueOHO-METOIMUECKHE MaTepUaibl /
Astop-coct. 0. H. banakos ; O6m1. 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. Pga6unkos . — M. : JleJIu npunt, 2004 . — 328 c. - ISBN 5-943430-79-2 ;

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

5. HopMBI TeXHOJIOTHYECKOI0 MPOEKTUPOBAHUS TEIUIOBBIX AEKTPUUECKUX CTAHIUI U TEIIOBBIX
cereli / M-Bo sHepreruku u snekTpudukanmn CCCP . — Mocksa : CLHHTU OPTPOC, 1975 . — 81
c.;

6. Konsiios A.C. , Oukos B.®. , Uynosa [O.B. - "[Iporecch! u anmnaparsl nepeaoBbIX TEXHOIOTHI
BOJIOIIOATOTOBKH U MX ITPOrpaMMUpPOBaHHbIe pacueThl", M3garenscTBo: "M3naTenbekuil 1om
MBH", Mocksa, 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 / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

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. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HanmoHaibHast 3JIeKTPOHHAst OudmoTeKa - https://rusneb.ru/

7. 93BC "KoncyabsTant crygenta' - hitp://www.studentlibrary.ru/

8. DunexkTponnas oudmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php

9. Unpopmanmonno-cnpaBounas cucrema «Koxexc/Texakenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMereHust

Homep aynuropun,
HAHMEHOBaHHe

OcHamenue

Y4eOHble ayAUTOPHH
JUJIs1 IPOBEJICHUS
JICKITMOHHBIX 3aHSATHH U
TEKYILETO KOHTPOJIA

B-411, YuebOnas
nabopaTopus
«BprancimTeIbHBIN
ueHtp TBT»

CTOJI IPENOAABaTENsA, CTOJ KOMITbIOTEPHBIN,
CTyJ, Kad U1t OACKIbI, KOMIIBIOTEPHAS CETh
¢ BBIXOAOM B HTEpHET, MyJIbTUMEIUIHBII
IIPOEKTOP, DKPaH, T0CKAa MapKepHasi, J10CKa
MapKepHas MepeIBUkKHas, KOMIIbIOTEP
NEPCOHAJIbHBINA, KOHAUIMOHED

VYyeOHble ayAUTOPUH
JUISI IPOBENIEHUS
NPaKTUYECKUX 3aHITUH,
KP u KII

B-411, YueOnas
naboparopus
«BpIuncnuTeabHbIN
uentp TBT»

CTOJI IIPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,
CTYJ, Kad U1t 0AEKbl, KOMIIBIOTEPHAS CETh
C BBIXOJOM B MIHTEpHET, MyIbTUMEIUNHBII
IIPOEKTOP, DKPaH, JOCKa MapKepHas, JOCKa
MapKepHas IepeiBUKHasA, KOMIIBIOTED
IIEPCOHAJIBHBIN, KOHAUIMOHED

VYyeOHble ayAUTOPUH

B-411, YueOnas

CTOJI IpCIIoAaBaTeIisA, CTOJI KOMHBIOTGpHBIfI,

JUISL IPOBEJICHUS nmabopaTopus CTyJ, Kad IS OJIeHK b, KOMITBIOTEPHAS CETh
MIPOMEXKYTOUHOU «BpIuncnuTeabHbIN C BBIXOZOM B IHTEpHET, MyJIbTUMEIUHBII
arrecTanuu uentp TBT» IIPOEKTOP, DKPaH, 10CKa MapKepHasi, J0CKa
MapKepHas IepeIBUkKHasL, KOMITBIOTED
MEPCOHAIIbHBINA, KOHJAUIIUOHED
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIM, CTYJI, CTOJ
CaMOCTOSITEILHOU KomnbrorepHbIit MMACHEMEHHBIHN, BEMAJIKA JUIS OJIEK I,
paboThI YUTATLHBIN 3271 KOMIIBIOTEpHAs CETh C BbIX0JIOM B MIHTEpHeT,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIUIIHOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

B-413/1, Kabuner
COTPYAHHUKOB Kag.
HTOT"

CTyJ, WKad UIst XpaHEHUs HHBEHTAPsI, CTOJ
MMACbMEHHBIN, XOJIOAWIBHUK

Ilomemmenust misa

B-417, Ilomemenue

Kpecso pabouee, pabodyee MECTO COTPYAHHKA,

13




XpaHEHHsI
o0opynoBaHus U
y4e0HOrO MHBEHTAPS

y4eOHO-
BCIIOMOTaTEIILHOTO
nepconaia kag. "TOT"

CTOJI, CTYJI, IKad SISl JOKYMEHTOB, IIKad st
XpaHeHUs] THBEHTAPs, KOMITbIOTEPHAS CETh C
BBIX0JI0OM B IHTEpHET, T0cKa MapKepHas,
MHOTO( YHKITHUOHATIBHBIN IIEHTP, KOMITBIOTEP
NIEPCOHABHBIN, TPUHTEP, KOHUIIHOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

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 cxemsl pexonctpykiun XBO (KonTtponbhas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNunexe KM- | KM- | KM- | KM-
Homep Pa3nen nucnuIninHabl KM: 1 2 3 4
paznena Henens 4 8 12 16
KM:

1 Ob6mereopeTndeckast 4acTh

11 Knaccudukanus uctouHnkoB Boibl. Kitaccupukanus + + + +
' norpeduTeneii BoJbI.

19 TumnoBbie CXeMbI BOJOIIOATOTOBKH, Pa300p MPUHITUIIOB HX + + 4 +
' paboTHI.
2 [TpenBapuTenbHas OunCTKA

21 OOt B3ri1s1 Ha TEXHOJIOTUY TIPEIBAPUTENHLHON OUUCTKH + + 4 +
) BOJIBI.

2.2 TexHonorust ynpTpapuibTpaun + + +
3 OcHoBHOE 00ecconBaHne

3.1 TexHomnorust 06paTHOTO 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

42 [IpencraBienue o cucTeMax dJIEKTPOJACHOHU3AINN U + +

COHJIBUY-QUIIbTPAX.

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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