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AHHOTaus

Hucrunmuaa  «IIpoexktupoBanue, paszpabotka W wuccienoBanue POC» BxoguT B
00pa3oBaTeNbHYI0 MPOTPaMMy BBICIIETO OOpa30BaHHsS — TMPOTPAMMYy CICHHUATUTETa TIO
HarpaBjeHUI0 ToAToTOBKK/ crenuanbHocTH 11.05.01 «PaamosnekTpoHHBIE CHUCTEMBI H
KOMIUICKCBI» HAMpaBICHHOCTH «PalnOdIEeKTpOHHBIE CHUCTEMBl Tepeadyd HHQPOPMAIUN.
Jucnunnuna peanusyercs kadeapoid «Ne24y.

JlucuumivuHa HaneleHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIEIYIOIIUX KOMITETCHIIUNI:

YK-2 «CriocoOeH ynpaBisiTh TPOSKTOM Ha BCEX ATamax €ro >KM3HEHHOTO UK

I1IK-1 «CrocobeH OCyIIECTBIATh aHAIM3 COCTOSHUS HAyYHO-TEXHHUYECKOW MPOOIIEMBI,
OTIPEAENATh LENH U BBIMOIHITH TOCTAHOBKY 33]1a4 MPOSKTHPOBAHUS»

IIK-2 «CnocobGen pa3pabaTbiBaThb CTPYKTYypHbIE M (DYHKIIMOHAJIBHBIE CXEMBI
PaAMOANIEKTPOHHBIX ~ CHUCTEM M  KOMIUIEKCOB, a TakKe TMPUHLUIMHUAIBHBIE  CXEMBI
PaIuO3JIEKTPOHHBIX YCTPOUCTB ¢ nmpuMeHeHueM coBpeMeHHbIXx CAIIP v makeToB mpHKIagHBIX
pOrpaMm»

[1K-3 «Crnoco0eH ocymecTBIATh MPOSKTUPOBAHNE KOHCTPYKIIMHA 3JEKTPOHHBIX CPEICTB
¢ npuMeHeHrneM coBpeMeHHbIX CAIIP u makeToB MpUKIIAIHBIX TPOTPAMM)

[TIK-6 «CriocoOeH pemiath 3aa4y ONTUMHU3AINN CYIIECTBYIONUX U HOBBIX TEXHUYECKUX
pelIeHu B YCJIOBUSIX allpHOPHON HEOMPEIEIEHHOCTH C MPUMEHEHUEM MaKeTOB MPUKIIAIHBIX
porpamMmm»

Copep:xaHue NHUCUUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3AHHBIX C COBPEMEHHBIMU
METO/JAMH  MPOEKTUPOBAHUSA, OCHOBAHHBIMM HA CHUCTEMHOM IMOJXOJE K MOCTPOCHUIO
PaAMOANIEKTPOHHBIX CUCTEM U KOMILIEKCOB; C COBPEMEHHBIMH 3ajlauaMu, OJIX0/IaMHU, METOJaMH
aHanu3a W cuHTe3a PD cucreMm, mNoKazaTeNsiIMU KayecTBa PAJHUOAIEKTPOHHBIX CHCTEM,
POrPaMMHBIMH CPEICTBAMHU MTPOESKTHUPOBAHUSI.

[IpenogaBanue AUCHUIUIMHBI TPEAyCMATPUBACT CJEAyIoMre (OPMBI OpPTaHU3AINH
y4eOHOro mpolecca: JEKIHH, JIa0opaTopHbie pabOThI, CaMOCTOsTENbHas paboTa CTyACHTA,
KOHCYJIbTALINH.

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B hopMe IK3aMeHa.

OO6miasi TpyAOEMKOCTh OCBOCHHS JAWCIUIUIMHBI COCTABJISET 8 3a4CTHBIX €AUHUIl, 288
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUIUTMHE «PYCCKHUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHUS MO TUCITUTUINHE

1.1. Ilenu npenoaaBaHus AUCUUTUIMHBI

- TOJy4YeHHWe OOy4YaoMUMUCS HEOOXOMUMBIX 3HAHWM, YMEHHUH W HaBBHIKOB B 00JacTh
CTYJEHTaMH COBPEMEHHBIX METO/I0B IPOEKTUPOBAHUS, OCHOBAHHBIX HA CHCTEMHOM IOAXO0/I€e
K TIOCTPOCHUIO PAJMODJIEKTPOHHBIX CHCTEM M KOMIUIEKCOB, a TakKe B 00JacTH BBIOOpa
IMOAX0J0B, METOHOB aHalM3a U cuHTe3a PO cucrem;

- O3HAKOMJIEHHWE OOy4alolIMXcs C TOKa3aTeIMH KauecTBa PaIHOITICKTPOHHBIX CHCTEM,
MIPOrPaMMHBIX CPEJICTB MPOEKTUPOBAHUS PAJAHOIIEKTPOHHBIX CUCTEM M KOMITJIEKCOB;

- TPEeIOoCTaBICHHE BO3MOXXHOCTH OOYYAIOIIUMCS Pa3BUTh U MPOJEMOHCTPHUPOBATH HABBIKU B
obnactu coopa, 00pabOTKH, aHAIM3a U CHCTEMAaTHU3alMA HAYYHO-TEXHUYECKON nH(pOpMaIuu
0 TEMAaTUKE UCCIICIOBAHUS, UCIIOJIb30BAHUU JJOCTHKCHHUIN HAYKU, TEXHUKU U TEXHOJIOTUH.

1.2. JlucuumiwHa BXOAWT B  COCTaB  4acTH, (opMupyemMoil  ydacCTHHKaMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (naee —
OI1 BO).

1.3. TlepedeHb MIaHUPYEMBIX Pe3yIbTATOB OOYUCHHSI IO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AMCHMILTUHBI OOydYaromuiics AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMHU. KoMIeTeHIMu U MHIMKATOPhI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwure 1.

Tabmuma 1 — [lepedeHs KOMITETEHIIMM ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kon u
Kareropus (rpymnmna) Kon 1 HanMeHOBaHME MHAUKATOPA JOCTHKECHHUS
KOMIIETEHIINHU HAHMCHOBAIHE KOMITETEHIINHU
KOMIETEHIINH

VYK-2 Cnocoben VYK-2.Y.1 ymeTh OnpenensaTh LeJIEeBbIE T,
YHuBepcanbHbIE YIPaBJISATh IPOEKTOM | OCHOBHBIE HaIlpaBlIeHUs paboT; OOBICHITH LIETU
KOMIIETEHIIUU Ha BCEX ATalax ero U GOpPMYIHPOBaTh 33/1a4H, CBI3aHHBIE C

JKU3HEHHOTO IIUKJIa MOJArOTOBKOM U peanau3anuen mpoeKTa

[IK-1 Cnocoben

OCYILIECTBIISATH I1K-1.3.1 3HaTh cTaguu MPOEKTUPOBAHUS

aHaJIU3 COCTOSIHUSA [IK-1.VY.1 ymeTs pa3zpabaTbiBaTh TEXHUYECKOE

Hay4HO- 3a/laHU€ HA MPOEKTUPOBAHUE
[IpodeccronanbHbIE | TEXHUYECKOM [IK-1.B.1 BnageTh HaBbIKaMH UCTIOIB30BAHUS
KOMITETEHIINT po0JIeMbl, TUIIOBBIX CXEM IIPU IPOECKTUPOBAHUU

OTIPEeNIeNIATh e U | BJICKTPOHHBIX IPUOOPOB, CXEM U YCTPOMICTB

BBIIIOJIHSTh pa3nu4HOro GyHKIMOHAIHLHOTO Ha3HAYEHUS B

IIOCTaHOBKY 3aja4 COOTBETCTBUU C TEXHUYECKHUM 3a/laHuEM

IIPOEKTUPOBAHUS

[IK-2 Cnocoben

pa3pabaThiBaTh

CTPYKTYpHBIE U

(GyHKIIMOHATBHBIE [1K-2.3.1 3HaTh NPUHLMIBI MPOESKTUPOBAHUS

CXEMBI PaAMOIEKTPOHHBIX CUCTEM M KOMILIEKCOB

panuosnekTpoHHsix | [IK-2.VY.1 ymMeTh mpoBOAUTH pacyeThbl
MpodeccHoHabHbIC CUCTEM U XapaKTEPUCTHK PAIUO3IEKTPOHHBIX YCTPOMCTB,
e — KOMIIJIEKCOB, a TAK)KE | pallO3IEKTPOHHBIX CUCTEM U KOMIUIEKCOB

[IPUHIUIINATIbHBIC [1K-2.B.1 BnaneTs HaBbIKaMH pa3pabOTKU

CXEMBI NPUHIUIINAIBHBIX CXEM PaIn03IEKTPOHHBIX

PaAMOAIEKTPOHHBIX | YCTPOMCTB ¢ IpUMEHEHHEM coBpeMeHHbIX CAIIP

YCTPOMCTB € Y NIAKETOB NPUKJIAIHBIX TPOrpaMMm

IPUMEHEHUEM

coBpeMeHHbIx CAIIP

Y TIaKETOB




IMPUKITAAHBIX

nporpamm
[1K-3 Cniocoben
OCYUIECTBIISITh
yit [1K-3.3.1 3HaTh NPUHLKIBI MPOESKTUPOBAHUS
POEKTUPOBAHHE .
. KOHCTPYKIUU PaO3JIEKTPOHHBIX CPE/ICTB
KOHCTPYKIUH
[1K-3.Y.1 yMeTh UCIIOIB30BaTh HOPMATUBHBIE U
3EKTPOHHBIX
[Ipodeccrnonansubie CpeICTB ¢ CIIPaBOYHBIC TAHHBIC MPU pa3padO0TKe MPOCKTHO-
KOMIETEHIINU KOHCTPYKTOPCKOM JOKYMEHTAI!
’ TpUMCHCHHCM T1IK-3 I])BYI; ijaz[en, i[{aBﬁ\fcaMH ](l)(bo MIIECHUS
cospementpix CAIP i OeK'TI-'IO KOHCTPYKTOPCKOH JI0K peHTaI_[I/II/I B
U TIaKETOB P PYKTOP ™
COOTBETCTBUU CO CTaHJIapTaMu
MIPUKITATHBIX
porpaMmm
[TK-6 Criocoben
elIaTh 3aa4u
p 1 T1IK-6.3.1 3HaTh METOALI ONTUMHU3ALIU
ONTUMU3ALNHI .
CYILIECTBYIOIINX M HOBBIX TEXHUYECKUX PEIIeHUN
CYILIECTBYIOIIUX U .
B YCJIOBUSIX allpUOPHON HEONPEIETIEHHOCTH
HOBBIX TEXHUYECKUX .
N [1K-6.VY.1 ymeTp NpUMEHATHh COBPEMEHHBII
[TpodeccuonanpHble | perieHUid B yCIOBUSIX .
. MaTeMaTUYECKHI anmnapar JJjisl peleHus 3a1aun
KOMITETEHIIMHI anpuoOpHOU
ONTUMHU3ALNU
HEOTpeIeNIEHHOCTH C
[1K-6.B.1 BnageTs MeTOJaMU ONTUMH3AIINHI
MpUMEHEHUEM
MPOEKTUPYEMBIX PaIM03JIEKTPOHHBIX CUCTEM U
MaKeTOB
KOMILJIEKCOB
TIPUKJTATHBIX
nporpamMm

—  «OcCHOBEI
CPENICTBY;

2. Mecro aucuuruinHel B cTpykType Ol
JucuumirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IPY U3YYEHHUH CIIEYIONINX AUCIUTUINH:

KOHCTPYUPOBAHUA U TCXHOJIOTHUU MPOU3IBOACTBA PATHUOIJICKTPOHHBIX

— «OCHOBBI KOMIIBIOTEPHOTO TPOEKTUPOBAHUS PAAHO3TIEKTPOHHBIX CUCTEMY;

- «PaI[I/IOJ'IOKaHI/IOHHI)Ie CUCTEMBI U KOMITJIICKCHI»,

— «POC nepenaun uHGOpMAITUNY;

— «PD cucreMbl 1 KOMIUIEKCHI YIIPABJICHUS;

— «PaI[I/IOHaBI/II‘aI_[I/IOHHBIe CHUCTCMBbI U KOMIIJIICKCHI»,

— «PD OMOTEXHUYECKUE CUCTEMBD.

3HaHMs, TOJyYEHHBbIE NPU HU3YUYEHUU MaTepuana JaHHOU

JUCHUIIIIMHBI, MMCIOT KakK

CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK M MOTYT UCIIOIb30BAThCS MPH U3YUYEHUH IPYTUX TUCIHUILIH:
— « POC B Megununie u OMOIOTHIY;
— « McnpiTanna n texunyeckas skcruryaranus POC».

3. OOBEM H TPYTOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOI

paboTHI 10 AUCHHUILIINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI B

Tabymue 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

Bun yuebnoi paboThl

TpynoemMKoCcTh O ceMecTpaM
Ne9 Nel0

Bcero

1

2 3 4




Oowan mpyooemKkocma OUCUUNIUHDL, 3/ 788 4/ 144 4/ 144
3E/ (uac)

H3 nux uacoe npakmuueckoit n0020moeKu 40 27 13
AyoumopHnule 3anamus, BCEro vac. 119 68 51

B TOM YHCIIE:

nexkuuu (JI), (gac) 68 34 34

npaktuueckue/cemunapckue 3anatus (113),

(gac)

nabopaTtopHbie padoTs (JIP), (uac) 51 34 17

KypcoBoii nmpoekT (pabota) (KII, KP), (gac)

HK3aMeH, (4Jac) 72 36 36
CamocmosamenvHnas paboma, Bcero (dac) 97 40 57
Buo npomescymounoit ammecmayuu: 3a4er, OK3.

OK3.,
mudd. 3auger, sx3amen (3auer, Judd. 3aq, ks, OK3.

DK3.%*%*)

*k .
HpI/IMeLIaHI/Ie: KaHIUJaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCHUIUIMHBI 1O pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMBl IUCIUTIINHBI U MX TPYAOEMKOCTh MPUBEECHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYTOEMKOCTh

PaBZ[CJ'IBI, TEMBI JUCIUITINHBI

Jlexmun
(qac)

I13 (C3)
(qac)

JIP
(qac)

KIT
(qac)

CPC
(qac)

Cemectp 9

Paznen 1. PagnosnekTpoHHAasi CUCTEMA C TOYKH
3pEHUS CUCTEMHOTO aHAJIMU3a.

Tema 1.1. CucteMHas uepapxusi komriekca POC
IIPYU IPOEKTUPOBAHUHN PATUOIIEKTPOHHBIX
CHUCTEM

Tema 1.2. AHanu3 npoiiecca NPOEKTUPOBAHUS.
Wcropus npoextuposanust POC

14

16

20

Paznen 2. Oramnsl mpouecca NpOEKTUPOBAHUS
Tema 2.1. Dtamsl pa3padOTKu

Tema 2.2. CHCTEMOTEXHUYECKOE MPOCKTUPOBAHUE
Tema 2.3. CXeMOTEXHUYECKOE IPOEKTUPOBAHHE
Tema 2.4. KOHCTPYKTOPCKOE TPOCKTUPOBAHUE
Tema 2.5. TeXHOJIOTHYECKOE TPOCKTUPOBAHUE

20

18

20

Hroro B cemectpe:

34

34

40

Cemectp

Paznen 2. Oransl polecca IpOEKTUPOBAHUS
Tema 2.6. KOHCTpYKTOpPCKasiIOKYMEHTAIHS

12

20

Pasznmen 3. ABTOMaTu3aIuu npoLeccoB
POEKTUPOBAHUS

Tema 3.1. OCHOBHBIE OIIpENIETICHMS], HA3HAUEHUE U
MPUHIIMIIBI CHCTEM aBTOMATHU3UPOBAHHOTO
IPOEKTUPOBAHMUS.

Tema 3.2. Texnuueckue u mIporpaMMHbIE
CpEJCTBA aBTOMATU3UPOBAHHOTO

POEKTUPOBAHMUSI.

22

10

37




Uroro B cemectpe: 34 17 57

Hroro 68 0 51 0 97

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
O0y4yaromKUMHUCS  OMNpPENENEeHHBIX  TPYIOBBIX  (YHKIMHA, CBA3aHHBIX C  Oy;ymiel
npodeccHoHaIbHOM AEATETBHOCTHIO.

4.2. CopaepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprxanue pas3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmia 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Ha3Banue u comepxaHue pa3aeinoB U TeM
Howmep paznena .
JIEKIUOHHBIX 3aHATUH

1 PaguosnexkTpoHHas cucTeMa ¢ TOUKHU 3pEHUS
CHUCTEMHOI'0 aHaJIu3a.

Tema 1.1. Cucremnas nepapxus KOMIUIEKcCa
POC npu

IIPOEKTUPOBAHUU PAJUOAIEKTPOHHBIX CUCTEM
Cucremnas uepapxus komiuiekca POC,
II0CJIE0BATENBHOCTD ATANOB IPOEKTUPOBAHUS
POC. CrpykrypHbIe

CXEMBIL. Y CTPOUCTBA, HAIIPUMED IIEPEAATUUKH,
MIPUEMHUKH, U UX

OINMCAHUS, IPECTABICHHBIE
(GYHKIIMOHATBLHBIMU U

NPUHIUITNATBHBIMU CXEMaMH.
DyHKIMOHATbHBIE Y3761, DPD 1
KOMIIOHEHTHI. M3/1€11s1 HU3IIEro ypOoBHS,
UCXOJHbIE WIIH 0a30BbIE 3JIeMEHTHI. TakTHKO-
TEXHUYECKHE TPEOOBAHMS;, TEXHUUECKHE
XapakTepuUCTUKU. CBA3b paIuO3JIEKTPOHUKH C
JIPYTUMH O0JIACTSIMU HAYKH U TEXHUKH

Tema 1.2. Ananu3 npoiiecca NIpoOeKTUPOBAHUS.
Hcropus

npoektupoBanus POC

Omnpenenenue NOTPeOHOCTH, OTIPEIEIeHUE
L[EJIU, HAyYHbIE

ucclie1oBaHus, (OpMYITHPOBKA 3a/1aHUS,
dbopMHupoOBaHUE UIIEH,

BbIpa0OTKa KOHIEMNIINN, aHAIN3, SKCIIEPUMEHT,
peuieHue,

IIPOM3BOJICTBO, pacHpeesicHHe, TOTpeOIeHHeE.
IIpouenypa cunreza IC. JIeBITh ATANOB
MCTOPUYECKOI0 pa3BUTUs KOHCTpyKui POC.

2 OTarnsl mpouecca NpOeKTHPOBAHUS.

Tema 2.1. Dransl pa3paboTKH.
B3anMoOTHOIIEHUS] MEXTy 3aKa34NKOM,
pa3zpaboTINKOM U

u3rotoBureneM. Hayuno-nccnenoBarenbckas
pabota (HUP), onbITHO-KOHCTPYKTOPCKAst
paborta (OKP). Texuuueckoe 3ananue (T3).




Cranun pazpabotku DC: TEXHHYECKOE
MPeJIOKEHNE, SICKU3HBIN TPOEKT, paboyas
KOHCTPYKTOpPCKasi JOKyMEHTaLUs

Tema 2.2. CucTeMOTEXHUYECKOE
IIPOEKTUPOBAHUE.

AHanN3 TaKTUKO-TEXHUYECKUX TPEOOBAHMIA.
Onpenenenne

OCHOBHBIX IPUHIIUTIOB ()YHKITHOHUPOBAHHSI.
Pa3zpaboTka

CTPYKTYPHBIX CXEM.

Tewma 2.3. CXxeMOTEXHUYECKOE
MIPOCKTUPOBAHUE.

Pa3zpaboTka QpyHKITMOHAIBHBIX CXEM.
Pa3zpaboTka MpUHIMIHATBEHBIX CXEM.

Tema 2.4. KOHCTPpYKTOPCKOE TPOEKTUPOBAHUE.
Bri6op ¢opmbl. Komnonoska. Pasmemnienne
3JIEMEHTOB CXEM.

TpaccupoBka COEIUHEHUHN.

Tema 2.5. TexHOIOrMUECKOE MPOEKTUPOBAHUE.
Pa3zpaboTka MapmpyTHOI 1 OrieparmoOHHOM
TEXHOJIOTHH.

Pa3paboTka ocHacTKH.

Tema 2.6. KoHCTpyKTOpCKast JOKyMEHTaLUs
Onpenenenue, HEIU U 3a1a41
crangaptuzauuu. Kareropuu v Buabl
crangaptoB. Kiaccudukanust u o603HaueHIE
roCyJapCTBEHHBIX

crannaptoB. Ctpykrypa ECK/I, ocHOBHbIE
oJIoKeHus. Buinl

W3JIeNIMI U KOHCTPYKTOPCKUX JTOKYMEHTOB.
KommiektHOCTH

KOHCTPYKTOPCKUX JOKYMEHTOB U TpeOOBaHMUs,
NpeabsIBISIEMBIE K

HuM. [IpaBuia cocTaBiieHUs] TEXHUYECKHUX
yCIIOBUH. YUeT, XpaHeHHE U 0OpallcHue
KOHCTPYKTOPCKOM TOKYMEHTAaLlUH.
Konctpykropckas JokyMeHTaus st
ABTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUSI.
Crpykrypa ECIL/. Buas! nporpamm u
IIPOrPaMMHBIX TOKYMEHTOB

ABTOMAaTH3aIUU MPOIIECCOB TIPOEKTUPOBAHUS
Tema 3.1. OcHOBHBIE OTIpEIETCHHUS,
HA3HAYCHHE U IPUHIIUITE CHCTEM
ABTOMATH3UPOBAHHOTO NMPOEKTUPOBAHHSL.
CymHOCTh GYHKITMOHUPOBAHUS COBPEMEHHBIX
CAIIP.

ABTOMaTH3aIMs oneparuii 00padoTKu
UHQPOPMAIIAU 1 TTPOIIECCOB YIIPABICHHS
UCIIOJIb30BaHNEM MH(POPMAIIUU Ha BCEX
CTaausIX TPOCKTHPOBaHUsl. OCHOBHBIC BHIBI
TUIOBBIX orepanuii 00paboTKu HH(OPMAITIH:
TIOWCK U BBIOOP M3 BCEBO3MOXKHBIX




MCTOYHUKOB HYXHOU MH(OpMaIIUU; aHAIN3
BBIOpaHHON MH(pOPMALIUK; BBIITOTHEHHUE
pacyeToB; NPUHATHE TPOEKTHBIX PELICHU;
oQopMIIeHHE TPOSKTHBIX PEIICHUH B BUJIE,
yIO0OHOM AJIs JalIbHEHIIET0 UCTIOIb30BaHUS
(Ha TOCIEAYIOMUX CTATUSIX MPOCKTHPOBAHUS,
IIPYU U3TOTOBJICHUH WJIM SKCIUTyaTalluu
W3CIHS).

Tema 3.2. Texnuueckue U mIporpaMMHbIE
CpeacTBa

ABTOMATHU3UPOBAHHOTO MMPOEKTHUPOBAHUSI.
TumnoBas cxema npouecca
aBTOMaTU3UPOBAHHOIO MpoeKkTupoBanus POC.
Krnaccudukanusi mpoeKTHBIX 3a/1a4 peIraeMbIX
B nporuecce npoektupoBanusi POC. Ctpykrypa
CAIIP, maTeMaTHUeCKOE OOCCIICUCHHE,
JUHTBUCTHYECKOE obecrieueHue. SA3bIku
JINAJIOTOB UX Pa3HOBUAHOCTHU U THUIIBIL.

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Ta6mmma 5 — [IpakTHdeckue 3aHsITHS U UX TPYJTOEMKOCTh

No
/o

Tembl npakTuyeckux | @opmMbl MpakTUYECKUX | TpyaoeMKOCTh, |MPaKTHUYECKOM |pa3zaena

3aHATUU 3aHATUU

U3 Hux No
(uac) MOATOTOBKH, | IACIIMII
(dac) JIMHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHbIe 3aHATHUS

TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh IPUBEIEHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 aux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPaKTHECKOR | pasiena
1/ (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI
Cemectp 9
MoaenupoBaHu€e JIMHENHBIX TACCUBHBIX 8 8 1
nenei
CuHTE3 U HCClIEOBaHUE CBOMCTB ITACCUBHBIX 8 8 1
(buIbTPOB
CuHTEe3 U UCCIIeIOBAaHUE CUCTEM Tepeaun 8 8 2
JAHHBIX
Cemectp 10
MoaenupoBaHye HETUHEWHBIX LETei 9 9 2
CuHTE3 M UCcCIe0BaHUE KaHAJIOB Mepe1adn 9 9 2
JMAHHBIX
ABTOMAaTHU3UPOBAHHOE CTPYKTYPHOE 9 9 3




| mpoexTupoBanue

Bcero 51

4.5. KypcoBoe mpoeKTHpoBaHKe/ BHIIOTHEHUE KypPCOBOU pabOTHI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4aroumxcs
Buapl camocTosiTenbHON paboThI B €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuua 7 — Buasl caMocTosATeNNbHON PabOTHI U €€ TPYIOEMKOCTh

Bua camocrositensHOM paboTh BSIZZO’ Cemectp 9, yac Cemectp 10, yac
1 2 3 4
N3ydeHne TeopeTHIecKoro Marepuana
30 35
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 10 2
ycneBaemoctu (TKY)
Homamuee 3ananue (/13)
KonTtposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka k IpOMEKyTOUYHON
arrectaruu (I1A)
Bcero: 97 40 57

5. IlepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUarOIUXCsl [0 TUCIMILIMHE (MOJYIIIO)
VY4ebHO-MeTOIMUECKHEe MaTepHalbl JUI CaMOCTOSTEIbHOM paboThl 00yJaromMXCsl yKa3aHbI B
na. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI TPUBEJIEH B TaOIuIEe 8.
Tabnuua 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUI

udp/ KomnmuecTtBo 2K3eMIUIsIpoB B
URL a P ec bubmuorpadudeckas ccplika OUOIHOTEKE
o (KpoMme 3IeKTPOHHBIX K3EMILISIPOB)

621.396 - O | bakanos, I'. @. OCHOBBI KOHCTPYMPOBAHHS U 50
15 TEXHOJIOTHH PaAHOAIEKTPOHHBIX CPE/ICTB:
yue0. mocobue asist CTyaeHTOB By30B / . @.
bakanos, C. C. Coxkoos, B. IO.
CyXx0101bCKUH ; IO pel.

N. I'. Muponenko. — M.: U31. nientp
«Axanemusy», 2007.

621.395.7 — | Anekcees E. b. u np. [IpoektrpoBanue u 90
179 TEXHUYECKask IKCIUTyaTaIus mu(pOBhIX
TCIICKOMMYHHUKAIIUOHHBIX CUCTCM U ceTeit:
yaeOHoe nocobue. Mznanue nmeer rpud




YMO no o6pazoBanuio B 00J1aCTH
tenekommyHukanuit/Ilox pen.: B. H.
IN'opauenko, M. C. Tsepenkuii. - M.:
['opsiuasg nunms - Tenekom, 2008.

621.395.7 — | ABTOMaru3anus NpoOEKTUPOBAHUS 50
A35 PaAMOAIEKTPOHHBIX CPEACTB: YueOHOe
nocodue st BY30B./ O.B.Anekcees,
A.A.T'onoskos, .1O. ITuBoBapos u

ap.: [lox pen. O.B.Anekceesa. - M.: Beiciias
mikouna, 2000.

621.39-0 75 | OcHOBBI NOCTPOEHUS 50
TEICKOMMYHUKAIIMOHHBIX CHCTEM U CETEH:
y4eOHHMK 15 By30B/ TIOJT PEI.
B.H.I'opnuenko u B.B. Kpyxmanesa- M.:
I"opsiuast muausa —Tenexkom, 2004.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIMOHHOU cetn «HTepHeT»
Ilepeuenn AJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOCHHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKALMOHHOU ceTh «HTEepHET»
URL anpec Haumenosanue

8. IlepeueHb MH(YOPMAITIOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mpOrpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEMOT0 IPH OCYIIECTBICHUHI
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO OOecTiedeHus TIpeacTaBieH B Tabmuiie 10.

Tabmuua 10— Ilepedyens nporpaMMHOTo 00eCTIeYeHHS

Ne i/t Hanmenosanmue

He npenycmotpeno

8.2. [lepeuenn MH(POPMaITMOHHO-CITPABOYHBIX CHCTEM,UCIOIb3YEMbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeuenb uCHOIB3yeMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON Il  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, TPeACcTaBIcH B Tabumel?2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHIUYECKOH 0a3bl




Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

JlekunoHHas ayauTOpus

2 | KoMmnbroTepHBIi Ki1acc

10. OueHounble cpeAcTBa sl IPOBEICHUS TPOMEKYTOUHOM aTTECTAUKI
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUISL IPOBEIEHUS MPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTPUBE/IeH B Tabmwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTecTalluu

Bug npomexxyTouHOM arTecTanuu IlepeueHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnmcok BOIpoOCOB K SK3aMEHY;
DK3aMeHAaIMOHHbIE OUJIETHI;
3amaumu;
TecTrl.

10.2. B kadecTBe KpHUTEPHUEB OILIGHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIH 00Yy4JaloUMMHCS NMPUMEHsAETCs 5-0ajuibHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas MpuBeeHa B Tabiuie 14. B TedeHne cemMecTtpa MOXKET MCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIBbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEpPCHUTETa,  IpaBUIIA
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAQIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-OayuIbHAs IKaIa PAKTEp (op

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEILHO U TPAMOTHO €T0 M3JIaracr,

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JOTIOMHHUTEIHHOW JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
NeSITeIbHOCTHIO HAITPABIICHHS,

— yMeJ0o 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IECHMUS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIMATM3HPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— o0y4Jaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
MO0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOU
JIIATEPATYPEL,

— HC I[OHYCKaeT CYH_IGCTBGHHBIX HGTO‘-IHOCTGI\/'I;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaIlpaBJICHUS,

— apryMeHTHPYET Hay4YHBIE II0JIOKECHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHUS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«XOPOLLIOY
«BAYTEHO»

— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
o CymecCTBY H3JIaraCt €ro, OIupasdCb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPEL,

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HAHUUN
HaITpaBJICHUA,

— cnabo0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpynHseTcs B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJaJIeeT CUCTEMOM CelMaTU3UPOBAHHBIX MOHSITHI.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO




OreHKa KOMITETEHITUN

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHLMIA
5-0aiuIbHAs IKaIa PaKIep (op

Marepuana;

«HEYIOBJIETBOPUTEIIHLHO

paccMoTpeHuH nmpo0iaeM B KOHKPETHOM HaIlPaBJICHUU;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,
— He (OPMYIUPYET BEIBOJOB M 0000IIEHUH.

— o0yyJaronuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPAaMMHOIO
— JIOIYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTH  IpHU

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

10.3. TunoBbie KOHTPOJIBHBIE 3aTAHUS UM UHBIE MaTEPHUAIIbI.
Bormpocs! (3agaun) nist sK3aMeHa mpeIcTaBlIeHbl B Tadmmie 15.

Tabmuna 15 — Bompocs! (3agaun) 1S 9K3aMeHa

Ne i/mt [Tepevyens BonmpocoB (3a1av) 11 IK3aMeHa Koz
UHIMKATOpa

1 Haiite onpenenenust noHsatuii «PICy, «mpornece VK-2.V.1
MIPOCKTUPOBAHMSI.

2 HazoBurte npuszHaku, npucyuiye CioKHON CUCTEME. YK-2.V.1

3 JlaiTe XapakKTEepUCTUKY KaXXIOMY U3 JEBATH DTaIlOB YK-2.V.1
HWCTOPUYECKOTO Pa3BUTHUSI KOHCTPYKIH POC

4 HazoBute u oxapakTepusyiiTe OCHOBHBIE 00J1aCTH YK-2.V.1
ucnonb3zoBanust POC

5 OOBsicHUTE CBSA3b PAAMOITICKTPOHUKH ¢ ApyruMH odnactamu | YK-2.V.1
HAyKW W TEXHUKU

6 [IpuBeauTe MpuMepbl HEPAPXUUYECKOU CTPYKTYPhI YK-2.V.1
TEXHHUYECKHUX 00BEKTOB, HX
BHYTPEHHUX, BHEITHUX U BBIXOJHBIX MTAPAMETPOB

7 [Touemy nmpoeKkTUpOBaHUE OOBIYHO UMEET UTEPALTMOHHBIN YK-2.V.1
xapakrep?

8 Ha3oBute 0CHOBHBIE CTaUU IIPOECKTUPOBAHUS TEXHUYECKHUX IK-1.3.1
PO cuctem. Yem 00ycCIOBIEHO TPOTOTUTTHPOBAHUE?

9 JlaiiTe XapaKTEpUCTUKY JTAIIOB KU3HEHHOT'O LINKJIA I1K-2.3.1
MPOMBIIIJICHHONW TPOAYKIIHH.

10 Ocob6ennoctu kKoHCTpyKImu POC I1K-2.3.1

11 DJEKTPOMarHMTHasE COBMECTUMOCTD PAIUOCPEACTB I1K-2.3.1

12 [IpocTpaHCTBEHHBIN XapaKTep pa3MELICHHUS] COBPEMEHHBIX [IK-2.V.1
POC na 6opry 06cmyknBaeMbIx 00beKTOB. OCOOEHHOCTH
KOHCTPYHPOBaHUS

13 TakTuko-rexHnueckue xapakrepuctuku POC paznudyHoro IIK-1.V.1
Ha3HAYCHUS

14 OS¢ dexruBnocts POC. Tlokazarenu 3¢ heKTHBHOCTH I1K-2.V.1

15 KommnnekcupoBanue POC I1K-2.B.1

16 [Tpo6nema cnoxuHoctn POC 1 Hae)KHOCTh I1K-2.B.1

17 Ypomenne cxem POC. Co3nanne matematnueckux moaenent | [1K-2.B.1

18 Kpurepun ontummzannu POC I1K-2.B.1

19 OcobenHocty 1uppoBoOro npuHIHIa nocrpoenus POC I1K-2.B.1

20 [IprurHBI HHTEHCUBHOTO Pa3BUTHS ABTOMATU3UPOBAHHOTO I1K-3.3.1
MIPOCKTUPOBAHUS B PAJMOITICKTPOHHKE

21 [TsTe ypoBHEHN aBTOMaTH3MpOBaHHOTO npoektupoBanus POC | T1K-3.3.1

22 Marematunueckoe obecrieuenne CAITP. Ctpykrypa IIK-2.B.1
MaTEMaTHYeCKOro o0ecrnevyeHus

23 Nudopmanmonnoe odecrieuenne CAIIP IK-2.V.1




24 ITporpammuoe ob6ecrieuenue CAIIP I1K-2.3.1

25 Texuunueckoe obecrieuenne CAIIP I1K-2.3.1

26 OCHOBHBIE 3Tanbl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS I1K-6.3.1
AJIEKTPOHHBIX CXEM

27 CoBpeMeHHbIE TPOrPAMMHBIE MTAKETHI, UCIIOJIb3yEMbIEC B [IK-2.B.1
CAIIP cxeMOTEeXHMYECKOTI0 IPOEKTUPOBAHHUS

28 KoHcTpyKkTOpCKHE JOKYMEHTHI M UX KJIaCCU(pUKAIUS I1K-3.B.1

Bompocsr (3amaun) nist 3adera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera

Kon

Ne i/t Ilepeuens Bompocos (3amay) st 3adera / nudd. 3adera
p p (3anas) anpd WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp TeMm [Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHS KYypCOBOH pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHb TeM A7l KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUS! KYPCOBOM pabOThI

No i/ [IpumepHSIii nepedeHb TeM ATl KypCOBOTO MPOEKTHPOBAHNS/BBIITOTHEHHS
B KypCOBO# paboThI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompocel it mpoBeneHUs TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeICTaBICHEI B Ta0nwie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpuMepHbIil epedeHb BOMPOCOB JIJIsl TECTOB
WHIAKATOpa

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOIIMXCS 3a04HOM (HOpMBI
00yd4eHus1, TpeICTaBIICHBI B Ta0smie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronnueckue  MaTepuaibl,  ONPEIAEISIOIIME  MPOLEAYpbl  OLIEHWBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIMX J3Tanbl (OPMUPOBAHMS KOMIIETCHLMH, COZAEpXKarcs B
JOKAJIbHBIX HOpPMAaTuBHBIX akTax [YAII, pernameHTHpyHOIIMX MOPAJOK W HPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTalMi 00yJaroIuXcs
I'VAIL

11. Metonuueckne yka3zaHus JIsl OOyJarOIIMXCS 0 OCBOCHHIO JUCITUTITUHBI
(Huoice npugoosamcs pekomeHoayuu no cOCmasieHuto 0aHHo20 pazoena)

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0 OCBOCHHUIO JICKIIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM NO OAHHOU OUCYUNTUHE).

OCHOBHOE Ha3Ha4YCHHUE JICKI[MOHHOTO Marephajia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE y4eOHOro Marepuasa. Ha3HaueHHEe COBPEMEHHOW JICKIMH B
paMKax AMCHUILIMHBI HE B TOM, 4TOOBI MOJYYHTh BCIO MH()OPMAIUIO MO TeME, a B OCBOCHHU
GyHIaMEHTAIBHBIX TPOOJEM JTUCHUIUIMHBI, METOJOB HAyYHOTO T[IO3HAHHS, HOBCHIINX
JOCTHXKCHUI HaydyHOH MBICIU. B y4eOHOM mpoliecce JeKIus BBIMOIHIET METOI0JIOTHYECKYIO,




OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHOM oOjacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMM.

[I1aHupyeMble pe3yibTaThl IPU OCBOSHUHU 00YUYaIOUTMMHUCH JIEKIIMOHHOTO MaTepuana:

— TIOJIy4YEHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBA3AHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0H KOHKPETHOM TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMO/IaBaATEIIEM;

— pa3BuTHE TNPO(PECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHWE HEOOXOAMMOTr0 MHTEPECca, HEOOXOIUMOTO IS CAMOCTOSITEIHHOM paOOTHI;

— TIOJNy4YyeHHE 3HAaHUW O COBPEMEHHOM YpOBHE DAa3BUTHUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha OJIMKalIINe TObl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIOTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpALMEl  CIIAiIoB U
WCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja TMPU MPOBEACHUU KOPOTKUX ITUCKYyCcCUU 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 110 AUCLUIIINHE.

CTpyKTypa NpeaocTaBieHus JEKIIMOHHOTO MaTepraa:

— Texkct mexunii;

—  ®opmyns;

— HMnmoctpanuu.

11.2. Meronnveckue yka3zaHusl A OOydalOIIMXCSl MO YYacTHIO B CEMHHapax (eciu

npeodyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNTIUHE)
He npenycmotpeno.

11.3. MeTtonuueckne ykKazaHUsl IJIs OOYYAIOIIMXCS IO MPOXOXKIACHUIO MPAKTHYCCKUX

3aHITHH (eciu npedyCMOmpeHo Y4eOHbIM NIAHOM N0 OAGHHOU OUCYUNTIUHE)
He npenycmoTtpeno.

11.4. Meronuyeckue ykasaHHMs JUIs OOYYalOIIMXCSl 1O BBITOJHEHHUIO Ja0OpaTOPHBIX
paboTt (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xozme BbImoNHEHHs Ja0OpPaTOpHBIX paboT oOyyaromMHCsS [OJKEH YIrIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJAJIETh COBPEMEHHON METOAMKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(UKAIMOHHONW XapaKTEPUCTHUKONW 00Yy4arolerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATU.

Brimonaenue nmabGopaTopHBIX pabOT OOydYarOMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeneIsieMOi y4eOHbIM IIJJAHOM, W OTHOCUTCS K CpElCTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL;

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3aluUs TEOPETHUECKUX 3HAaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0OopaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3anadue u TpeOoBaHMU K IIPOBEACHUIO J1a00PATOPHBIX PA0OT




JlabGopaTopHbie 3aHATHS MPOBOASATCS IOCIE YTEHUS JICKIHHA, JAIOMIUX TEOPETUUCCKHE
OCHOBBI JIJIs1 UX BBINOJHEHUs. JlomyckaeTcsi BEIOTHEHUE Ta00paTOPHBIX 3aHATUN 10 MPOYTEHUS
JEKIUN C [eNbI0 00JeryeHusl U3yuyeHus: TEOPETHUECKOTO MaTepuaia MpU HATUYHH OTMHCAHHIA
paboT, BKIIOYAIOMIMX HEOOXOIMMbIE TEOPETHUECKHUE CBEACHHS WM CChUIKM Ha KOHKPETHBIE
yueOHbIe U3JIaHMsI, COJEPKAIIUE STH CBEJCHHUS.

OcHoBaHMEM I ITPOBEICHUS JTa0OPATOPHBIX 3aHATUHN MO AUCLUILTHHE SIBISIOTCS:

- IporpaMma y4eOHOM TUCITUTLINHBI,

- pacniricaHue yueOHBIX 3aHATHH.

JlaGoparopHble 3aHATHS JOJKHBI MPOBOAWTCS B CIICIMATU3UPOBAHHON J1a0OpaTOpuH,
COOTBETCTBYIOIIEH CAaHUTAPHO-TUTHEHHUYECKHMM HOpMaM, TpeOoBaHUAM O€30MacHOCTH U
TEXHUYECKOH 3cTeTnke. MaTtepuaibHoe 00eCIeyeHHEe JOJKHO COOTBETCTBOBATH COBPEMEHHOMY
YPOBHIO MPOBEACHUS IKCIEPUMEHTa B 00JacTU PaJHMOCUCTEM U KOMILUIEKCOB YIpPaBIEHUS, YTO
oOecrieunBaetcs Kadeapoii 24.

KonnyecTBo 000pynoBaHHBIX J1a0OPATOPHBIX MECT JOJDKHO OBITH HEOOXOAMMBIM IS
JOCTHIKEHUS TIOCTABIICHHBIX IIeNiell 0Oy4eHHUs W JOCTATOYHBIM ISl OOeCIedeHus 00ydaeMbIM
YCJIOBHI KOM(OPTHOCTH.

Bo Bpems 1abopaTOpHBIX 3aHATHUN OJDKHBI COONIOAATHCS MOPSIOK U JAUCHUIIIMHA B
COOTBETCTBHUHU C MPaBUJIAMHU I0JIb30BAHUS JaHHOU 1abopaTopueil.

[IpenoaBaTens UMEET MPABO ONPENENATh COAEPKaHUE JTadOPaTOPHBIX padoT, BEIOUPATH
METOJIbl U CPEJCTBA MPOBEACHUS Ja00paTOPHBIX UCCIIEOBaHMM, HanboIee MOJIHO OTBEYAOIINe
UX 0COOEHHOCTSM U 00eCTIeUNBAIOIINE BEICOKOE Ka4ecTBO yueOHOro mpoliecca.

[IpaBa, OTBETCTBEHHOCTh U O0S3aHHOCTH CTY/ICHTA.

1. Ha naGoparopHOM 3aHATHU CTYJSHT HMEET IMPaBO 3a7aBaTh MPENOAaBaTeinio U (WIIK)
71a00paHTy BOMPOCHI MO COACPHKAHUIO U METOAMKE BBIIIOJHEHUSI pabOThl U TpeOOBaTh OTBETA IO
cymiectBy oOpamieHus. OTBeT mpernojaaBaTensi JODKEH 00ecneunBaTh BBIMOJIHEHUE CTYACHTOM
paboThl B TeUEHHUE 3aHATHS B MOJHOM OOBbEME U C HAAJIEKAIUM KaueCTBOM, OTOBOPEHHBIM B
METOJIMYECKUX YKA3aHUSAX TI0 TPOBEJCHUIO JTA00PATOPHBIX padoT.

2. CrymeHT uWMeEEeT TpaBO Ha BBHINIOJIHEHHE JIAOOPATOPHOM pabOThl MO OPUTHHAIBHON
METOJMKE C COTJIacusl MpEernoAaBaTeNs M MOJ €ro HaJ30poM - MpH Oe3yCIOBHOM COOIIOJCHUU
TpeboBaHMiT 6€30MaCHOCTH.

3. CrymeHT u©MeeT TMpaBO BHINOTHUTH JAO0OPATOPHYIO paboTy, MPOMYIIEHHYIO 10
YBa)XXUTEIHHOM MPUYKHE, B YAChl, COTJIACOBAHHBIE C MIPENOaBaTeeM.

4. Crynent o0s3aH mpuOBITH Ha JA0OpAaTOPHOE 3aHATHE BO BpEMs, YCTaHOBJICHHOE
pacricanuem, U ¢ HeOOXOAMMOM MPeIBAPUTEIHLHON MOTOTOBKOM.

5. K BommonHeHWIO JabopaTOpHOW pabOThl AOMYCKAIOTCS CTYICHTHI, MOITBEPIUBIINE
FOTOBHOCTH B 00beMe TpeOOoBaHUM, coJep)Kalluxcs B METOAWYECKUX yKa3aHUAX K
nabopaTopHoii paboTe U (MIM) B YCTHBIX IPEIBAPUTENBHBIX YKa3aHUAX IPEroaBaTers.

6. B xome nmabGopaTOpHBIX 3aHATHH CTYIEHTHI BEIyT HEOOXOIMMBIC 3allUCH, COCTABIISIOT
IUCBbMEHHBIN OTUET (IIPOTOKOJI UCCIIETOBAHUM).

7. CTyA€HT HECET OTBETCTBEHHOCTb:

- 32 MPOMYCK Jab0PaTOPHOTO 3aHATHUS MO HEYBAXKHUTEIHHOU MIPUYNHE;

- HETMIOJITOTOBJICHHOCTH K JJabopaTopHO# pabdoTe;

- HECBOEBPEMEHHYIO cJJady OTUETOB O Ja0opaTopHOil paboTe U UX 3aIIUTY;

- IOpYy UMYIIECTBA U HAHECEHNE MaTEPHAIBHOTO yIiepOa JadbopaTopumu.

8. B mporecce 3auThl CTYIEHT JT0JIKEH:

- MPOJEMOHCTPUPOBATH 3HAHHE METOJIMKMU BBIMOJIHEHUS pPabOTBl U 000pyHOBaHUS,
UCIIOJIb3yeMOro B pabore;

- YMETh MHTEPIPETUPOBATH MOJIyYEHHBIE B TPOLIECCE BHIMOIHEHUS PabOThI PE3yIbTaThI.

Crpykrypa u dopma oTdera 0 1abopaTropHoii pabore




Otuer mo nabopaTopHO PabOTE COCTABISETCS KaKIbIM CTYIECHTOM WHIUBHIYaJIbHO,
700 BO3MOJXKEH II0 COTJIACOBAaHHWIO C IPErojiaBaTesieM OOIUA OTYeT - MOATPYNIou u3 2-3
CTYJEHTOB.

[Ipu odopmiiennn otuera 1o jgabopaTopHOl paboTe B OTUETE JOJKEH OBITh OopMIIECH
TUTYNbHBIA JUCT, npuHATOro B ['YAII 00pa3na, MOmKHBI ObITh NpEnCTaBlIeHbl B YKa3aHHOM
MOCIIEI0BATEIHHOCTH CIIECAYIOLIUE Pa3/Ieibl:

1 Hens paboThr;

2 CxeMbl YCTaHOBOK;

3 [opsitoK MM METOIMKA BBITIOTHEHUS pa0OTHI;

4 Pe3ynbTaThl BBIMOJIHEHHBIX U3MEPEHUN;

5 O6paboTKa pe3ynbTaToOB IKCIIEPUMEHTA;

6 AHaM3 pe3yabTaTOB U BBIBOJBI IO paboTe.

TpeGoBanus k oopmIIeHHIO OTUETA O JTabopaTOPHO paboTe

I'paduueckuit MaTepuan npeacTaBiseTcs B BUAE TaOIHIl, TpapUKOB, CXEM H MOKET
BBITNOJHATHCS, KaK U TEKCTOBBIN MaTepuall OTyeTa:

- TPAJUIIMOHHBIM CIIOCOOOM — IIAPUKOBOM PYUKOH, KapaHAaIIoM;

- aBTOMaTH3UPOBAHHBIM CIIOCOOOM - C IPUMEHEHUEM rpapUUecKuX U MeyaTaronmx

yCTpoiicTB BeiBOAa DBM.

YcnoBHbIe 0003HaYEHUS TOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM JIEHCTBYIOIINX
HOPMAaTHUBHBIX IOKyMEHTOB.

OTuer HOoMKEH OBITh IPEJCTABIIECH K 3alllUTE BO BPEMS CIIEAYIONIEro J1abopaTopHOTO
3aHATHUS WU B UHIMBHIyaJIbHBIE CPOKH, OTOBOPEHHBIE C MTpEeroiaBaTesieM. 3a Bpems
71a00paTOPHOTO 3aHATHUS MPEI0AaBaTeb OLIEHUBAET padOTy CTy/I€HTa TyTEM MTPOBEPKU OTUETA U
€ro 3anuThl (codeceqoBaHus).

B cnydae HeBBINOTHEHUS W/WIIM HEYCTIEITHON ca4n 3 1 OoJiee 1abopaTopHbIX padoT,
00yJaromuincs, NPy YCIIEITHOM MPOXO0XKACHUH IPOMEXKYTOYHOH aTTecTaliui B (popme sK3aMeHa,
HE MOKET MOJYYUTh aTTECTALIMOHHYIO OLIEHKY BhIIIE "XOpoIo'.

11.5. MeTtonuueckre yKazaHusi s OOy4YalOmMUXCA TO TPOXOXKICHUIO KypCOBOTO
IIPOCKTHUPOBAHUS/BBIMIOJIHEHUST KYPCOBOW palOThI (eciu npedycmMompeno yueOHviM HAAHOM NO

OaHHOU OucyuniuHe)
He npenycmorpeno

11.6. MeTonuueckue yka3zaHus Il OOYJarONIUXCs MO MPOXOKIACHUIO CaMOCTOATEIbHON
paboThI

B xone BBIMOMHEHHS] CaMOCTOSITEIPHOM pabOThI, 00yJarONTUCs BHITIOJHAET PaboTy 10
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJaBaTeNsi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHSL.

Jnst oOyyaromuxcst 1mo 3aoyHoi (opme OOydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboOThl, y oOyuaromierocs (Gopmupyercs
nenecoo0pa3Hoe MIaHUpOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHM M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCredrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIMICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckUMH ~ MaTepuallaMH,  HaNpaBISIONIMMUA  CaAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUI MaTepHal 1Mo TUCIHUILIHHE;

— METOJIUYECKHE YKa3aHHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcst
1o 3a049HOU (popme oOydeHwHs).



11.7. Meronuveckue yKa3aHus I OOYYAIOUIMXCS 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuxcsl, OCYLECTBIAEMOIO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLIUATIIINHBI.

11.8. Meronnyeckue ykazaHus JUIsi 0Oy4aroMIMXCsl MO MPOXOXKIACHUIO MPOMEXYTOUHOMN
aTTeCTallHH.

[IpomexxyTounass  arrectanusi  OOyyarOIIMXCsl — IpeAycMaTpuBaeT  OLICHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (opMa OLEHKM 3HaHHWH, MOJYyYEHHBIX OOydarolmMMcs B Ipolecce
U3y4eHHs] BCeH IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIIOCOOHOCTH
IOPUMEHATh MX JAJS PELIeHUs NPAaKTUYEeCKUX 3ahad. ODK3aMeH, Kak IpaBUiO, MPOBOAUTCA B
NEpPUOJ HSK3aMEHAIIMOHHOW CECCHMM W 3aBEpILAeTCsl aTTECTAllMOHHON OLIEHKOM «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIIEHOY, «HEYIOBIETBOPUTEIBLHO.



Jluct BHeceHUs U3MEHEHU B pabouyro IporpaMMy JUCIUTUIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHM.

Iloanucek BHeCHICTO
W3MCHCHHS

Coneprxanre U3MEHEHHUH W JOTTOTHEHUI

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl
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