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AHHOTaNINA

Hucuumnnuna  «MHTeIeKTyalbHbIE  CHUCTEMbl  DJIGKTPOCHAOKEHHS»  BXOAUT B
0o0pa3oBaTeNbHYI0 MPOrPaMMy BBICIIEr0 OOpa30BaHUS — MPOrpaMMy MAarucTpaTypsl IO
HamnpapieHUI0 NOAroToBkU 13.04.02 «DneKTpoIHEPreTUKa U JICKTPOTEXHUKA) HAIIPABICHHOCTH
«MeHeDKMEHT B AJICKTpOdHEpreTukey. Juciurimaa peanusyercs kaheapoi «Ne32y.

JucuunnuHa HauesaeHa Ha GOpPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIETSHIINN

I1IK-2 «cnocobeH pa3pabarbiBaTh M OOOCHOBBIBATH IMPOEKTHBIE PEIICHHS B 00JacTh
npodecCuOHANBHOM e TEIIbHOCTI

CopepxaHue IUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSA3aHHBIX C HW3Y4YEHHUEM
0COOCHHOCTEH 3JEKTPOCHAOKEHUS AIIEKTPOIHEPTETUUECKUX OOBEKTOB.

[IpenonaBanye MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3alUU
yueOHOro Impoliecca: JIEKIIH, 1a0opaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIUHBI COCTaBIsieT 3 3adeTHhIX eawHmibl, 108
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu npenogaBaHusi JUCHUTUIIMHBI
dopmupoBanue y olydaromuxcs Npo(ecCHOHAIBHBIX 3HAHWW M YMEHUH B COOTBETCTBUHU C
®I'OC BO ¢ yyerom mpuMeHEHUS HU(PPOBBIX TEXHOJOTUH B OOJIACTH CHUCTEMHOTO PEIICHUS
npo¢eCCHOHATIBHBIX 3ajad, HaIlpaBJIEHHOTO Ha CO3/1aHue MHTEJUIEKTYaJIbHbIX
AIIEKTPOIHEPTETUUECKUX CHUCTEM C AaKTUBHO-3aJalITUBHBIMU CETSIMH C YYETOM pPa3JInYHbBIX
PEKUMOB PAOOTHI IEKTPUUECKON CETH.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jajiee —
OII BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO JUCLUILUIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI 0OydaroUuiics AOKEH 00janaTh CieIyHOLIUMU
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHANKATOPOB MX JOCTHXKCHHS

Kareropwus (rpymma) Kon u Kox n HanMeHOBaHUE HHAMKATOPA JOCTHIKEHHS
KOMIIETEHIIH HAHMCHOBATHE KOMIIETEHIH
KOMIETEHIINH
IK-2. 1.1 popmupyet TpeGoBaHus K 00bEMaM H
COCTaBY UCXOJIHBIX JTAaHHBIX IS pa3paboTKH
[1K-2 cniocoGen MIPOEKTHOH IOKYMEHTaLUU OOBEKTOB
pa3pabatrbIBaTh U poecCUOHATILHOM 1eATEIbHOCTH
TpodeccHoHabHbIe 000CHOBBIBaTh [1K-2./1.2 Be1Oupaet 31eKTpooOopyA0BaHUE U
KOMIIETEHIT IPOEKTHBIE PEILIEHHUs] | METOJIbl pacyeTa ero napameTpoB U
B o0nacTu XapaKTEPUCTHK MPH MTPOSKTUPOBAHUN OOHEKTOB
npodeCCHOHATBHON | MPO(ECCHOHANTBHOM NesTeIbHOCTH
JIEATEIIbHOCTH [IK-2.J1.3 ucrnosb3yer nporpaMMHBbIE TPOIYKThI
JUIs pacyera U MPOeKTUPOBaHUS 00BEKTOB
poheCCUOHATBHON IEATETbHOCTH

2. Mecro nucturuiiHbEL B cTpykType OI1

JucuunimHa MoxXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

— «ONEKTPUYECKUE CUCTEMBI U CETH»,

— «udpoBoe mpoeKTUpPOBAHHEY.

3HaHUs, TOJYYEHHbIE NPH HU3YyYEHUHU Marepuana JaHHOM JAMCLHMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYEHHUE, TAK U MOTYT UCIIOJIb30BATHCS MIPU U3YUYECHHUH APYTUX JUCUUILIH:

— «CucteMbl SHEProcOepeKeHHsI B JCKTPOIHEPTETUKE,

— «udpoBsie ABOMHUKYU B STEKTPOIHEPTETHKEY.

3. OO0BEM ¥ TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUIIOB yueOHOU
paboTHI TT0 TUCIUTUTHHE (M paclpeie]IiCHHe STOW TPYJOSMKOCTH IO ceMecTpaMm) MPeICTaBICHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMkocTs 1o

Bun yuebHo# paboThI Bcero ceMecTpam
No2
1 2 3

Oobwasn mpyooemKocms oucyunaunst, | 3/108 3/ 108




3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIJIE:
nexuun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 21 21
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

EX3

IIpumedanue: kaHaMAATCKHI IK3aMeH

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHITHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabmuna 3 — Pa3gensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

P Jexuuu | 113 (C3)| JIP KII CPC
a3JIeNbI, TEMBI JUCIUATUTHHEI

(qac) (qac) (qac) (qac) ("ac)

Cemectp 2
Pazpmen 1. 5 8 5
HHTenneKkTyalbHble CETH M HOBBIM 3Tall B SHEPTETUKE
Paznen 2. Pactipenenennas reHepanusi u 3a1a4u, 4 8 5
CTOSIIUE TIepe]l MHTEIUICKTYAIbHBIMH CETIMHI
Paznen 3. IHTENIEKTyaIbHBIE CUCTEMBI 4 8 5
ABTOMATU3allUH JJICKTPUICCKUX CETCU
Paznen 4. Cymectytomume U T-pemienus u cepBrch 4 10 6
JUTSI ICTIONTb30BaHUS MHTEIUIEKTYyaTbHBIX ceTel
Hroro B cemecTpe: 17 34 21
Hroro 17 0 34 0 21

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJalolUMuUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATBHOMN 1A TeNTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.
Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO [TUKIa

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
WHTemIeKTyanpHble CETH U Tewma 1.1. IloHsATHS 1 onpeAeNEeHUS] MHTEIEKTYaJIbHON CHCTEMBI
HOBBIH 3Tall B 3HEPreTHKE anextpocHadxenus. [Ipumenenne MU npu coznannu

MHTEIJIEKTYaIbHBIX JEKTPOIHEPTETUUECKUX CUCTEM.

Tewma 1.2. Oynkium, 3aga4n 1 TpeOOBaHUS, IPENBABISIEMBIE K
MHTEIIEKTYaJIbHBIM CHCTEMaM 3JieKTpocHaOxerus. [Ipobmemsr u
NEPCHEKTUBbI Pa3BUTHUS IEHCTBYIOIINX CHCTEM AJIEKTPOCHAOKEHHSI.
Tema 1.3. Ilogxoapl K IPOEKTHPOBAHUIO CUCTEM
JICLIEHTPAJIN30BAHHOIO SHEProCHa0XKEHUsI.

Pacnpenenennas revepauusi 1 | Tema 2.1 OOopyaoBaHHE UHTEIJIEKTYaJIbHON
3a/1a4M, CTOSAIIUE MEepe]] UIEKTPOIHEPIrETHUECKOIN CUCTEMBI.
WHTEIUICKTYaTbHBIMH CETIMHU Tewma 2.2 VIHTENIEKTyaIbHBIE CHCTEMBI YITPABICHUS




SJICKTPOSHCPIUU.

pacipeaeTuTeIbHBIMU CETSIMU.
Tewma 2.3 YnpagiieHue pacnpeie’IeHHbIMA HCTOYHUKaMH SHEPTHH.
Tewma 2.4 JleneHTpanr30BaHHAs CHCTEMA YIIPABICHUS IIPOU3BOICTBOM

Tewma 2.5. IHTEMIIEKTyaIbHBIE IIEKTPOIHEPTETHUECKUE CHCTEMBI C
aKTHBHO-aJJalITUBHOM CETHIO.
Tema 2.6 MOHUTOPUHT, YUET U YIIPaBICHUE BHIPAOOTKOW SHEPTHU B
HHTEJUICKTYaTbHBIX JJIEKTPUUECKUX CETSIX.

I/IHTCJ'IJICKTyaJ'IBHLIe CHUCTCMBI
aBTOMaTu3alnunu
QJICKTPUUCCKUX ceTen

CCTH.

Tema 3.1. CrucTreMa aBTOMATH3AITAN U 3AIUTH PACTIPEICITUTEIHLHOM

Tewma 3.2. IHTeIIEKTyaIbHOE CUIIOBOE 3JIEKTPOOOOPYI0BaHHE.
VYerpoiicTBa peryaupoBaHus IapaMeTPOB CETH.
Tema 3.3. YrpaBieHnne pe:KuMaMH 3JICKTPOIHEPTETUIECKUX CHUCTEM.
Tewma 3.4. BupTyanbHble 2JIEKTPOCTaHIIUU
Tema 3.5. TunoBsle cXxeMBbl paclpeieIUTENbHBIX CETEH B
MHTEJUICKTYAJIBHBIX CUCTEMAaX 3JIEKTPOCHA0KEHUSI.

CymecrByromue UT-
peUICHUA U CCPBUCHI IJIA
UCIIOJIb30BaHUS
MHTEIUICKTYaJIbHBIX CeTei

Tewma 4.1 Cructemsl yripaBIIeHUS SHEPTOTIOTPEOICHNEM.
Tewma 4.2 KoMMyHUKallMOHHBIE PEILIEHUS] B UHTEIIEKTYaIbHBIX CETAX.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS

TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.
Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
No | Tewmsl npaktuueckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPaKTHYECKOM |paznena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCIIMII
(gac) JIVHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
Bceero \ \ |
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEACHBI B Ta0OHIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
No HamveHoBanue 1a60paTopHBIX pacoT TpynoemMKOCTh, | MPaKTHYECKOU | pa3zaena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 2
1. | JlaboparopHas paborta Nel «13yuenne SCADA 8 8 1
MPOEKTa CHCTEMBI YIIPABJICHHUSI YACTHOTO JIOMa
2. | JlabopatopHnsrii mpaktukym «llocTpoeHue 8 8 2
AIIEKTPOIHEPTETHUCCKOM CHCTEMBI C
NPUMEHEHUEM KOHIIETIIIHH PACTIpeeIeHHON
TreHEpaly U UHTCJIJICKTYaJIbHbIX HpI/I60pOB
AIICKTPOIHEPTUI»
3. | JlaGoparopnas pabora Ne2 «MoaenupoBaHue 8 8 3
CHCTEMBI HHTEIUIEKTYaIbHON 00pabOTKH 1
KOPPEKTUPOBKH APaMETPOB IIEKTPHICCKOI
cetu B cpenie SCADA TRACE MODEy
4. | JlabopatopHas paboTa Ne3 «MouenupoBaHue 10 10 4
HUHTCJUICKTYAJIbHOI'O YIIPpaBJICHUA MHBEPTOpA C
UCIIOJIb30BAaHUEM IIUPOTHO UMITYJIECHOU
MOJIYJISILIMK B CPe/Ie AUHAMUIECKOTO
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4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel caMmocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuua 7 — Bujpl caMocTosITENNbHON PabOTHI U €€ TPYIOEMKOCTb

N Bcero, | Cemectp 2,
Bun camocrositensHoil paboThl
qac qac
1 2 3
W3ydeHue TeopeTHUecKOoro MmaTepuania
10 10
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jowmamnee 3ananue (J13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 6 6
atrecrauuu (I1A)
Bcero: 21 21

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00YYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIFHOW paboThl O00yJaromuXcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHbBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

ugp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnmnorpaduyeckas ccpliaka OUbIMOTEKE
P (KpOMe 3JIEKTPOHHBIX IK3EMILISIPOB)

1. UnTennextyanu3anus CUCTEM
anekTpocHaOxeHuss  ropogoB /  FO.B.
MsicoenoB, H.B. CaBuna. — biarosereHck:
AMI'Y, 2017. - 156 c.

2. OcuoBel paborst B TRACE MODE:
yaeOHo-meton. mocoome / J[.A. Kosanés,
AJL Jlsmenko — Cankt-Iletepoypr 2019. —
42 c.

3. KommnekcHas aBTOMATHU3AIIHS B
sHeprocOepexenun: yueobnoe nocodue / P. C.
['onos, B. 0. Tennsbimes, A. E. Copokun, A.
A. Illnnenés. — Mockpa: UHOPA-M, 2020. —
312 c.




4. DNEeKTpOIHEPreTUUECKNE CUCTEMBI U CETH!
yuebHoe nocobue / B. ®@. [lunurakos, O. f.
Conenas, C. B. Conensiit; C.-Ilerepb. roc.
YVH-T a’pokocM. npubdopoctpoenus. — CIIO.:
Uzn-so I'VAIIL 2017. — 128 c.

5. DHeprocOepexeHne B KUJTUIITHO-
KOMMYHaJIbHOM XO3SIMCTBE: yueO. rmocobue /
B.A. Komkos, H.C. TumaxoBa. — 2-e u3m. —
M.: UHOPA-M, 2018. — 204 c.

6. OCHOBBI  3JEKTPOCHAOXKEHUST OOBEKTOB
orpaciu: ydebHoe mocobue / B. .
Iumnakos, O. 5. Conenas, C. B. CojeHbli;
C.-ITerepo. roc. YH-T A9POKOCM.
npuOOpPOCTPOCHUSI. — DJIEKTPOH. TEKCTOBBIC
nmaH. — CII6.: U3n-Bo I'VAII 2017. — 86 c.

7. DnekTpocHaOXeHHEe OOBEKTOB OTpPACIH:
yue6.-meroa. nocodue / C. I1. Arees, B. II.
Kysbmenko, C. B. Conénsiii, O. . Conénas.
— CIl6.: I'YAIL 2021. -85 c.

7. IlepeyeHb IMEKTPOHHBIX 00Opa30BaATEIBHBIX PECYPCOB
H(}OPMaILMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTu «HTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIHUILIMHBI
npuBezeH B Tabnuue 9.

Tabmuia 9 — IlepedyeHb DICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB HH(DOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHON ceTH «/HTepHEeT»

URL agpec HaumenoBanue
https://simintech.ru/ Cpena TMHAMHYECKOTO MOJICITUPOBAHHSI
http://www.adastra.ru/ [Mporpammusnii kommuieke SCADA TRACE MODE
https://lib.guap.ru/jirbis2/index.php | Dnextponnas oubnuorexa I'Y AIT
https://www.gost-r.com/ CrnipaBOYHbIC MaTEepUANIbl U HOPMATUBHBIE JOKYMEHTHI 110

AIIEKTPUIECKUM CHCTEMAM
https://www.elibrary.ru baza meToanueckux nocoOuil 1 HAyYHBIX CTAaTei
https://www.scopus.com/home.uri | ba3a HayuHBIX cTaTei
https://webofscience.com baza meToanueckux nocoOuil 1 HayYHBIX CTaTei
https://profstandart.rosmintrud.ru baza npodeccnoHaabHBIX CTaAHIApPTOB

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTpOrpaMMHOTO O0OECHEUEHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOEeCTICUeHHUs TTpeicTaBieH B Tadsmire 10.
Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeH s

Ne /1t Haunmenosanue

He npenycmorpeno




8.2. Ilepeuenp WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,UCIIOTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHbp WCMONB3YeMbIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
tabnuie 11.
Tabmuna 11— Iepedyens MHPOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIHHE, IPEICTaBIeH B Tabmuiel 2.
Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmenoBanue coctaBHOM YacTu Howmep ayautopuu

n/n MaTepHaATbHO-TEXHUUECKOW Oa3bl (pu HEOOXOMMOCTH)
JlexuMOHHAS Ay AUTOPHUS 21-18
MynsTuMeanitHas TEKIUOHHAS Ay AUTOPUS 21-21
KommnbrorepHslii kinacc 31-04

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOYHBIX CPEACTB

OK3aMeH Crucok BONpPOCOB K 9K3aMEHY;
IIpuMepHBIii IepeyeHb BOIPOCOB ISl TECTOB.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHS C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsCh HA 3HAHUS OCHOBHON M JIONOJHMUTENBHOHN JHTEpaTypBHI,

«OTIIMIHO» L
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JIESITCIIbHOCTHIO HAIPABJICHHS;
— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— cBOOOJIHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.
— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
M0 CYIIECTBY U3JIaraeT ero, Onupasch Ha 3HAHUS OCHOBHOM
<«XOPOIILIOY JTUTEPaATyPHI;
«GaYTEHO» — HE JIOMYCKaeT CYNECTBEHHBIX HETOYHOCTEH;

— YBA3BIBA€T YCBOCHHBLIC 3HAaHHA C HpaKTquCKOﬁ JACATCIIBHOCTBIO
HaITpaBJICHHUA,
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUpOBAHHBIX KOMITETEHIUI

— apryMEHTUPYET HAYyYHBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000O0IEHMS;
— BJIQJICET CUCTEMOM CICIIMATU3UPOBAHHBIX TOHSITHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — ACTBITHIBAET 3aTPYAHEHHS B IPAKTUYECKOM NPUMEHECHUM 3HAHUU
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUU BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATU3UPOBAHHBIX OHSITUH.
— oOyyaroluiicss HE YCBOWJ 3HAYUTENBHONH YacTH MPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3aUTCHO)

— MCIIBITBIBAET TPYIHOCTH B IPAKTUUECKOM IIPUMEHEHNUHU 3HAHUH;
— HE MOXKET apryMEHTHPOBATh Hay4YHbIE [TOJIOKECHMUS,;
— He (HOpMYIHPYET BHIBOJAOB M 0000IICHH.

10.3. TunoBblie KOHTPOJIbHBIC 3aJJaHUS WU UHBIC MATEPUATIBI.
Bormpocs! 1uist 3x3aMeHa npecraBieHbl B Tabauie 15.

Ta6muma 15 — Borpocs! u1st 5K3aMeHa

No
n/o

Kon

Ilepedyens BOIPOCOB AJIsA dDK3aMEHA
WHIUKATOpa

cucrema?
11. Kakue

1. OcHOBHbIE
IMEKTPOCHAOKEHHUS.
2. CpaBHute
MHTEJUIEKTYAJIbHOU CETHIO.

3. [lepeunciure mpoGieMbl M MEPCHEKTUBBI  UCIOJIb30BAHUS
WHTEIUIEKTYaJIbHON CHCTEMBI YHEPTOCHAOKEHHSL.

4. [lepeuncnure (QyHKIMOHAIBHBIE CBOMCTBA HMHTEIIEKTyalbHOU
YHEPTOCHCTEMBI.

S. [lepeunciure OCHOBHBIE 3aJaud, CTOALIME TeEpel CUCTEMOM
SHEPTOCHAOKECHUS
MHTEJUIEKTYaJIbHBIX SJIEKTPHUUECKUX CETEH.

6. OCOOCHHOCTH ¥ TPEOIOCBUIKM Pa3BUTHS WHTEIUICKTYaJbHBIX
CHCTEM 3HEProCHAOKEHHUS.

7. [lepeuncnure crocoObl PeryaUpOBaHHS U YIPABICHUS CHUCTEMOMN
MHTEJUIEKTYaJIbHOT'O SHEProcOepeKeHNU .

8. TpeOoBaHusi, TpenbsABIIEMble K HWHTEIUICKTYyaJbHBIM CHCTEMaM
ANEKTPOCHAOKEHHUSI.

9. YTo Takoe WHTEIUIEKTYaJIbHBIE CHCTEMBI DJIEKTPOCHA0KEHUS?

10. U3 dero coCTOMT MHTEJUIEKTyaJbHasl 3JIEKTpOIHEpreThyecKas

MHTEJUIEKTYaJIbHBIX CUCTEM JICKTPOCHAOXKEHUS?
12. Yo TaKoe AeleHTpaIN30BaHHAS CUCTEMa SHEPTrOCHAOKEHMS?
13. OcHOBHBIE OTINYMS IEHTPAIU30BAHHON U JIEIEHTPATU30BaHHOM

byHKIIIN WHTEJUIEKTyaJIbHOU cuctemsl | ITK-2. 1.1

TPAAUITUOHHYIO CCTh BHCKTpOCHaG)KeHI/IH C

U CcnocoObl MX  pEleHUus TNpU  BHEAPEHUU

TEXHOJIOI'H1 IMIPUMCEHATIOTCSA B MMOCTPOCHUHU
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CHUCTEMBI JIEKTPOCHAOKCHHUSI.

14. B dyem 3akmouaroTcs CIOKHOCTH W OCOOEHHOCTH TMepexoja K
MHTEJUIEKTYalIbHOM sHeprocucreMe?

15.  Yro Takoe aKTUBHO-aJalITUBHAS SJIEKTPUUYECKASI CETh?

16.  UYro Takoe pacnpezaeneHHas TeHepalus SIeKTPOIHEPrUu?

17.  Ilepeuucnure OCHOBHOE obopymoBaHue 3aIUThI
MHTEJUIEKTYalIbHBIX CUCTEM.

18.  Ilepeuncnawte  OCHOBHBIC  JTambl  Pa3BUTUS  KOHICHIUH
pacnpe/ielieHHOM reHepaluy JIeKTPOIHEPTUH.

19. Yo TaKkoe yCTpOMCTBO pEryIupOBaHHs MAPAMETPOB CETH?

20. Kimaccudukammss moTpeOUTENEe SIEKTPUYECKOW HSHEPIHH 10
KAaTeropusiM HaJICKHOCTH TTUTAHHMSL.

21.  Ilpunuunsl paboThl yCTPOKWCTBA PETYINPOBAHUS [TAPAMETPOB CETU?
22.  TlepeuncnuTe OCHOBHBIC AITambl TpaHCHOPMAIMH IHEPrETHUECKON
OTpaciiy.

23.  Yro Takoe cucrtema ympasieHus sHepromnorpebdienuem? ITpunmun
paboThI CUCTEMBL.

24. KakuMm o00pa3oM BHEAPEHHE TEXHOJIOTUM WMHTEPHETA OSHEPTUH
MOBBICUT YPOBEHb SHEProdP(PEKTUBHOCTH CUCTEMBI YHEPTOCHAOKEHHUS?

25. UYrto BXOAMT B COCTaB BEPXHETO YyPOBHS TEXHHUYECKOTO
oOciykMBaHUs cucTeM KomMmepueckoro yuéta? [IpuBeaute npumepsl.

26.  OrcnexwBaHWe TIApaMETPOB M YIPABICHHE MOTPEOJICHUEM
ANEKTPOOHEPTMH B HHTEJUIEKTYallbHBIX CHCTEMax »HEProCHa0XKEHUS.
[lepeuncnure 0OCHOBHOE 000PY/IOBaHHE.

27. OyHKIMKM, 33Ja4yd U TpeOOBaHMS,  NpPEAbSBISIEMbIE K
WHTEJUICKTYaJIbHBIM CHUCTEMaM 3JICKTPOCHA0KCHHUS.

28. Ilpobnembl M TEPCHEKTHUBBI PA3BUTHUS JIEHCTBYIOIIUX CHUCTEM
aeKTpocHaOX)eHU. MeCTO WHTEIICKTYalbHBIX JJCKTPHUYCCKUX CETeH B
JTAaHHOH mpooIeMe.

29. Ilepeumcnute ocHOBHOe U  mnepudepuitHoe oOopymoBaHHE
HMHTEJUIEKTYaTbHOM 2JIEKTPOIHEPTeTUUECKON CUCTEMBI.

30. 3agauu MOHUTOPHHTA, ydeTa M yIPaBJICHUS BBIPAOOTKON YHEPTHH B
MHTEJIEKTYaTbHBIX JIEKTPUUYECKUX CETSIX.

31. UYro moHMMaeTcs TOJX  pE3EPBHPOBAHMEM B  CHCTEMax
AIEKTPOCHAOKEHUS?

32. HasznaueHue M YCTPONCTBO 3aIIUTHOTO 3a3€MJICHHUS.

33. IlpuHuun TOCTPOEHUS CHCTEMbl AaBTOMAaTH3alldd U 3allUThI
pacnpeenuTeIbHON CETH.

34. Tlogxompl K MPOEKTUPOBAHUIO CHUCTEM JICLIEHTPATU30BAaHHOTO
SHEPTOCHAOKEHUSI.

35. IlpuHUUOBI TOCTPOCHHS, OCHOBHBIE (DYHKIIMH BHUPTYaIbHBIX
3JIEKTPOCTAHIIUH.

36.  IlpuHUUOBI MPOEKTHUPOBAHUS ACIEHTPAIU30BAHHON  CHCTEMBI
SHEPTOCHAOKECHUSI.

37.  Ilepeuncnure OCHOBHBIE TEXHOJOIWH, HCIOJIb3YyeMbIE TS
IMOCTPOCHUA HHTCJ’IJ’IGKTyﬂJ’IBHOﬁ CHUCTEMBI BHepFOCHa6)KeHI/I$I.

38.  TumoBble cXeMbl pacIpeIeIUTEIbHBIX CETeH B MHTEIUICKTYaTbHBIX
CUCTEMaXx 3JIEKTPOCHAOKEHHUS.

39. Ilpunnun paboThl MHTEIUIEKTYATbHOW CHCTEMBI  yIPABICHHS
pacrpenenuTenbHbIMU CETAMU.

40. IIpuHnmmn pa®OTBI CHUCTEMBI YIPABICHUS paclpeneIeHHBIMA
VMCTOYHUKAMHU SHEPTHUH.

TK-2.]1.2
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41. Bugasl xoHbUTypaluu cxeM dJeKTpocHaOxeHus. J[oCTOMHCTBa W
HEJOCTaTKH.

42.  CeneKTUBHOCTb CPEJICTB 3aLUTHI B CXEMaX 3JIEKTPOCHAOKEHHUS.

43. Ha3naueHme  KOMIICHCHUPYIOIIMX  YCTPOWCTB B  CHUCTEMax
ANEKTPOCHAOKEHHUSI.

44.  Cnoco0Obl ¥ IpUMEpHI YIIPABJICHUS B MHTEIICKTYaIbHbIX cuctemax | [TK-2./1.3
yIpaBJIEHUS JIEKTPUUECKUMHU Harpy3KaMu.
45. Kakum 00pa3oM MOXXHO HCIIOJIb30BaTh HMHTEPHET BeIIeH U
IIPOMBIIIICHHBII UHTEPHET B 2JIEKTPOIHEPIreTUKE?
46. Yro Takoe WHTEJUIEKTyaJbHBIC CUCTYMKH D3JICKTPOIHEPTHH U Kak
OHU HCIIOJIB3YIOTCS B MHTEIUIEKTYaJIbHON CHCTEME SHEprocHa0XeHUs?
47.  OcHoBHblE TpeOOBaHUS, IPENBABISEMbIE K HAJIEKHOCTH CHUCTEM
JIEKTPOCHAOKEHHUS.
48.  IIpoTokombl CBA3M HW  KOMMYHHKAaIlMOHHBIE  DEIICHHUS B
UHTEJUIEKTYaJIbHBIX CeTSIX.
49.  IpuHnun paboThl HMHTEIUIEKTYaJIbHOTO CHJIOBOTO
3JIEKTPOOOOPYIOBAHUSA U YCTPOHUCTB PEryIMPOBAHUS TaApAMETPOB CETH.
50.  IIpuHIums YIIpaBICHUS WHTEJUIEKTYaJIbHON
JIEKTPOIHEPIeTUUECKOM CUCTEMOIA.
51. Kakue HOBBIE TEXHOJIOTUHM NPUMEHSIOT B aBTOMATU3UPOBAHHBIX
cucTeMax y4yéra 3JIeKTpUYECKON FHeprun?
52.  IlpuHmmms yIpaBICHUS MHTEJJIEKTYaJIbHbIMU CEeTSIMU
SHEProCHA0KEHUS.
53.  CymectByromue WT-pemenuss U cepBUC IS  HCIOIH30BAHUS
UHTEJUIEKTYyaJIbHbIX ceTeil. OCHOBHBIE (YHKLIUU U TPeOOBaHUS.
54.  Ilpunuun aeiictBus U ocodeHHoctu npumeHenust ABP u AIIB.
55. B kakux ciydasx paboraer npoTtuBoaBapHiiHas aBromatuka APB u
AYP?
Bompocsr (3amaun) s 3aueta / qudd. 3auera npejgacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera
Ne /it [Tepeuens BompocoB (3amayu) mist 3adeta / nudd. 3auera Koz
UHJIMKaTopa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypcOBO#l pabOThI

[TpuMepHBIii epedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS
npeJIcTaBIeHbI B Ta0nuie 18.
Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
/1 WHINKATOpa
1. | Ykaxure npaBWIbHBIA COCTaB CXeMbl KoHIentyaabHoW Mmozenu | [1K-2.J1.2
MHTEpHETAa YHEPTUH
2. | Uto Takoe sHepreTuyecKasi TpaHCaKIus ? MK-2.J1.1
3. | M3 xakux MexaHu3MOB (JacTeil) COCTOUT dHEPreTHYecKasi TPAHCAKITUS? [1K-2./1.2
4. | YTto Takoe MHTEPHET HEPruu? IK-2.J1.1
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5. | BeiGepuTe BO3MOXXHBIC BapHaHTHI pean3aluid apXUTeKTypsl nuHTepHeTa | [TK-2./1.3
SHEPTrUu

6. | Uro takoe nudposas uHGOpMAIMOHHAsT MOEb 00bekTa KanuTaiasHoro | [TK-2./1.3
CTPOUTENILCTBA?

7. | Ilepeuncnure OcHOBHbIE HWH(OpMaNMOHHO-3HEepreTudeckue  cBs3u | [TK-2./1.2
pabouero KOMILJIEKCAa MHTEPHETAa SHEPTUn

8. | [lepeuncnure areHTHBIE MOAYJaW cUcTeMbl |0t, BXxomsmue B komruieke | [TK-2./1.3
WHTEpPHETA YHEPTUU

9. | U3 Bcex HmKemepeyuciaeHHbIX BeIOepuTe Moayinu cucrembl Neural Grid | TTK-2./1.3

(NG)

10.| U3 Bcex HMKENEpEeYUCICHHBIX BblOepuTe OCHOBHBIE ocobenHoctH | [TK-2.J1.3
MHTEPHETA YPHEPTHHU

11.| Yro takoe sHepreTnyeckuii xao? K-2.J1.1
12.| Yro Takoe sHEpreTUYECKuii poyrep? IMK-2.J1.1
13.| Yro Ttakoe peryasTop Bbiauu (IOTPeOICHNs ) MOLITHOCTH? K-2.J1.1
14.| Yro HE Bxoaut B ocHOBHbIE (DYHKIIMH SHEPreTHUecKoro xada? IK-2.J1.2
15.| Beibepurte ocHOBHBIE (DYHKITMH SHEPTETHYECKOTO poyTepa [K-2.J1.2
16.| BriGepute BepHOE NEpPEUNCIICHNE BUIOB HCTOYHUKOB YHEPTUU IK-2.J1.1
17.| Yto HE Bxomut B ocHOBHble (yHKIHHU coBpeMeHHoro Hakonurtens | [TK-2.J1.2
SHEprum?
18.| HdaiiTe onpenenenre mudpoBOro TBOWHUKA B AJICKTPOIHEPICTHKE TK-2.J1.1

19.| Breibepere U3 nepeynCcICHHBIX KOHIENTyadbHbIE TPoOIembl, ¢ KoTopbeiMu | TTK-2.J1.1
CTAJIKUBACTCS HHEpPreTHyeckas OTpacib MpHU HEepexoie Ha TEXHOJIOTUH
MHTEPHETA YHEPTUU

20.| Beibepute KoHUenTyajabHble mpobnembl, kotopeie HE  pemaer | ITIK-2. /1.1
JHEpPreTHUYeCKass OTpacib NpPH IEePeXOJ€ Ha TEXHOJOTHMH HHTEpPHETa
SHEPrUU

IlepeyeHb TeM KOHTPOJIBHBIX PAabOT MO AMCLUIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBbI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.
Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOpPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHHMS KOMIIETEHLUH, COAep)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIIMX TOPSAOK M TPOLEAYpPY
IPOBEIECHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluu 00y4aroIluXxcs
I'VAIL

11. Mertoandeckue yKkazaHus i 00YJarOIIUXCsl IO OCBOCHUIO TUCITUTIIAHEI

11.1. Meroauueckue ykazaHMs A OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Mmarepuana

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE M3JIOKEeHHEe y4eOHOro MaTtepuana. HasHadeHme COBpEMEHHOW JEKIHU B
paMKax IUCIMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
dyHIaMEeHTATBFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyJyHOTO ITO3HAHHS, HOBEUIIHX
JOCTHDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (YHKIWHU. JIEKIMsS pacKpbIBaeT MOHATHHHBIN armapar
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KOHKPETHOH 0o0slacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMH.

ITnanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YaromUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIIEBOM YCTAHOBKOM K KaXKJ10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIIEM;

— pa3BuUTHE HPOPECCUOHANTBHO-JIENOBBIX  KAayecTB, JIOOBM K IMpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 UHTEpEca, HEOOXOAUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaNIINE TO/IbI;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH IJIaBHBIE MBICIH U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BbIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIAATHCA JEMOHCTpauued CIaiJ0B W
UCMOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualla IpU IPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IETIbHBIX TEMATHUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHOHHOIO MaTepuara:

Jlexuuss cocrouT U3 TPEX OCHOBHBIX 4YacTE€i: BCTYNMTEIBHOW, OCHOBHOW U
3aKJIFOUYNUTEIBHOM.

BerynurenbHas yacTh onpezenseT Ha3BaHUE TEMBI, IJIaH U 1enb Jekiuu. OHa npu3BaHa
3aMHTEpPECOBAaTh U HACTPOUTH AyAUTOPHUIO. B 3TOM 4yacTW JIEKIMM M3J1araercsi aKTyalbHOCTD,
OCHOBHasl UJesl, CBSI3b JAHHOW JIEKUUHU C MPEAbIAYLIIMMH 3aHSATUSIMU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10kHO ObITh KPATKUM U IieJIeHANPaBICHHBIM.

B ocHOBHOI uYacTH JIeKUMU pealu3yercs HayyHO-TEXHUUYECKOE COAEpKaHHE TEMBbI, BCE
OCHOBHBIE BOIPOCHI, IPOBOJIUTCS BCS CHUCTEMa JO0Ka3aTeNbCTB C HCIOJIb30BAaHUMEM Haumboiiee
1e1ecoo0pa3HbIX METOMYEeCKUX MpUuEMoB. Kaxiplii yueOHbIN BOIPOC 3aKaHUMBAETCS KPAaTKUMU
BBIBOJIaMHU, JIOTHYECKHU TIOJBOASAIIMMU CTYACHTOB K CIEIYIOLIEMY BOIPOCY JIEKIUH.

3axiIrounTeIbHas YacTh UMEET LeNNblo 00001aTh B KpaTKUX (GOPMYIUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBeplas €€ KakK LeJI0CTHOE TBOPEHUE.

OtaenpHble BUJIBI JEKUHUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COJAEPXKaHUIO, TaK U
IO CTPYKTYPE.

Jlns 6osee mMoIHOTO U TITyOOKOTO 03HAKOMJIEHHS CTYJIEHTOB C MaTepualaMHy JIEKIUH, €€
3NIEKTPOHHAsI Bepcus pa3meniaercs B JluuHnom kaOuHere B paznene «MaTepuans».

11.2. Meroauueckue ykazaHus A OOYyYaroIMXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpPaTOpHBIX paboT oOyyaromMHcs JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0yJaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTATbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3yYeHHs] TUCIHIUIHHBIL, OIpeneIsieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CPEICTBaM,
00eCTeynBaroIUM pelIeHUEe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpHOOpEeTeHWE HAaBBIKOB WCCIEIOBAaHHUS TIPOIECCOB, SBICHUH W OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JICTAIM3allUs TEOPETHYECKUX 3HAHWM, TOJYyYSHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMOH TUCIUIINHE;
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— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSATEIBLHONM  pabOTl ¢ JTaOOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajaHue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

1. Ilpuctynats Kk paboTe MOXKHO TOJBKO MOCIIE 03HAKOMIICHHS C paOOYUM MECTOM.

2. Ilepen cOopkoil cxem yOequTbes B TOM, YTO JIaOOpaTopHOE 000py10BaHUE OTKIIIOYEHO
OT UCTOYHUKA TUTAHUSI.

3. Ilepen BkirOYEHHEM CXeMbl yOEAUTBCS B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTallMOHHasl anmnaparypa (KHOIKU U JIp.) HaXOJUTCSI B UCXO/AHOM IOJIOXKEHHUH.

4. Tlpu BKJIIOYEHUM U B MPOLIECCE PErYIMPOBAHUS CIEAUTH 3a MOKA3aHUSMH OCHOBHBIX
U3MEPUTENBHBIX MPUOOPOB (I poBo ocmiorpad, MyJIbTUMETP U Ap.) CXEMBIL.

5. B nporecce paboThl HE OCTABIAThH 0€3 IPUCMOTpa pabodee MeCTO, KOTOPOE HaXOIUTCS
1101 HAIIPSKEHUEM.

6. He xacaTbCsi HEN30JIMPOBAHHBIX YacTeil MPUOOPOB U anmapaToB, KOTOPbIE HAXOIATCS
101 HAIIPSKEHUEM.

7. K n1aGopaTOpHBIM 3aHATUSAM JIOIYCKAKOTCS TOJIBKO T€ CTYJEHTBI, KOTOPbIE YCBOMIIH
npaBuiia 6€30MaCHOCTH.

8. JIabopatopHble pabOThI BBIOJIHAIOTCS OpUrajgoi CTYJEHTOB B COCTaBE HE MEHEe JBYX
YeJIOBEK.

9. Kaxnapllf CTyAeHT [IOJDKeH NOArOTOBUTbCS K JabopartopHoil pabore. [lpu
HEJ0CTaTOYHOU MOJITOTOBKE CTYJEHT HE JIOMYCKAETCSI K €€ BBIIIOJHEHUIO.

10. CobOpanHas cxemMa M HamMcaHHas IporpamMma JOJDKHAa OBITh IpOBepeHa
npernoaaBaTesieM, KOTOPbIH M0cie MPOBEPKU JAET pa3pellieHre Ha POBEICHUE OIIBITOB.

11. Ilepen BKJIIOYEHHEM CXEMBbI CTYAEHT, MPOU3BOIALIMNA JAHHYIO ONEpalMIo, JAOJKEH
PEIyNPEANTh WICHOB CBOCH Opuraapl 00 3ToM ¢paszoii «HaunHaem 3KCTIEpUMEHT.

12. Tlocne BkirOueHUs cXeMbl 0e€3 3amUcH IOKa3aHUH MpUOOPOB MPOBEPSETCS
BO3MOKHOCTH BBITIOJTHEHHUS JIAOOpAaTOPHOW pabOTHl BO BCEM 3aJlaHHOM JHANa30HE M3MEHEHUS
XapaKTepUCTHK U NoKa3aHUH. ToJIbKO 1ociie 3Toro MpUCTymnaroT K padboTe.

13. Pe3ynapTaThl M3MEpPEHHH IO KaXKJIO0W XapaKTEPUCTHKE JOJDKHBI OBITh IPOBEPEHBI
IpenoaaBaTesieM.

14. Bce mepekitoueHUs B CXE€ME€ M €€ OKOHuaTellbHas pa30opKa JenaeTcsl TOJNbKO ¢
paspelieHusi IpenojgaBaTens. B cioyyae HEBEpHOCTH IOJYYEHHBIX JaHHBIX paboTta
nepeeNbIBaeTCsl.

15. Tlocne nepexiitoueHHs cxeMa JI0JKHA OBITh POBEPEHA MPENoJaBaTesIeM.

16. B ciydyae BO3HMKHOBEHHUs aBapUiHOW cuTyauuu (TMOSBJIEHUE AbIMa, 3araxa TapH,
HECBOMCTBEHHBIX 3BYKOB, HMCKpPbl M [1p.) Ha paboueM MecTe HeoOXOIUMO HEMEJIEHHO
OTKJIFOYUTh CXEMY OT HAINpPsDKEHUS U COOOIIMTH 00 3TOM COOBITMM IpernojaBaTeito 0e3 00X
U3MEHEHUH B cxeMe. BmecTe ¢ mpenojaBaTesieM Hal0 HATH IPUUMHY aBaApUU U YCTPAHUTD €€.

17. CtyneHT noyxkeH OepexxHO oOpalaThCs ¢ IPeJOCTaBIsIEMbIM eMy 000pYJJOBaHUEM U
KOMIIBIOTEPHON TEXHUKOM, 3allpeliaeTcs AeaaTh HaJANUCH MEJIOM, KapaHAallioM U YepHUIIAMU.
Henb3s 3arpoMorkaate pabouee MecTo NpubOpaMu U anmapaTamy, KOTOpbIE HE HCIIOJIb3YIOTCS B
nabopaTopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K cneayromemy 3aHATHIO KaXIblii CTYAE€HT JOJDKEH COCTaBUTb OTYET I10
npebiayiei 1adbopaTopHOi paboTe B COOTBETCTBUU C YCTAaHOBJIEHHOM (OPMOH.

Crpykrypa u hopma otuera o 1abopaTopHOU padboTe

B otuere 00s3aTeNbHO JOKHBI OBITH OTPAXKEHBI cleayrolue pasnensl: «Ha3Banue»
«lenp paboter», «Conepxkanune padoTh», «CXeMbl UCTBITAaHUNY», «Pe3ynbTaTel U3MEpEeHUN U
BBIUMCIICHHI», «AHAIN3 TONYyYEeHHBIX XapaKTEPUCTUK U KpaTKue BBIBOJLI». B cocraB oTuera
MOTYT OBITh BKJIIOUEHBI APYTHE pa3lieibl, KOTOPHIC YUUTHIBAIOT CHENH(PUKY BBITOTHICMON
naboparopHoit paboTel. HeoOxomuMble CcXeMbl, PUCYHKH U TpapuKd MOXKHO UEPTUTh
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KapaHJamomM au00 ¢ HCIOJb30BaHUEM CIICHUAJIBHBIX  IMPOrpaMMHBIX IIPOAYKTOB Ha
NEpCOHAJILHOM KOMIIBIOTCPC.

TpeboBanus k 0hopMIICHUIO OTYETA O JIADOpPaTOPHOI paboTe

Pe3ynbrarhl BHINOJHEHHBIX J1a00paTOPHBIX pabOT, OPOPMIISIIOTCS B BHUAE OTYETa IO
onHOMY 00pasiy. OTUeT MUIIYT C OJHOM CTOPOHBI TucTa Gopmara A4 (pazmepom 210%297 mm).
OcCHOBHBIE HA/IMKUCHU BBIMOJIHSIIOT B COOTBETCTBHH ¢ ['occTannapTom.

Bce BBITIONIHEHHBIC U MTOITUCAHHBIC PYKOBOJAUTEIIEM OTUYETHI O JIA00PATOPHBIM paboTaM
CKJIQ/IBIBAIOT B JIOTHYECKOW MOCIEA0BaTENbHOCTH M OpourtopyroT. [Ipu GonpiioM koiauuecTBe
cTpanull (0oJiee JECSITH) COCTABISIIOT COJIEPKAHHWE OTYETa, KOTOPHIM pa3MeInarT B aabOoome
MocJie TUTYJIBHOTO JIUCTa. TUTYNBHBIN JUCT JOJDKEH UMETh Haamuch «OKypHan i1abopaTopHBIX
paboT (oT4eThI)» ¢ (haMuUIuel pyKoBOIUTENS (TIPEIo1aBaTelb) U UCIIOMHUTENS (CTYACHT).

Jlns Gosnee mMOJHOTO M TIIYOOKOTO O3HAKOMJICHHS CTYIEHTOB C XOJIOM IPOBEICHUS
1ab0paTOPHBIX PadOT M OTYETHOCTHIO, B JINUHOM KabuHeTe B pazzelnie «3alaHus» pa3MeliaeTcs
JJIEKTPOHHAs Bepcus yueOHO-METOIUYECKIX YKa3aHUH.

11.3. Meroauueckue yKazaHus UIsi 0OYyJaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJaroUIuiicss BBIOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelis, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3sHoe IIaHUpOBaHUE pabovyero BpEMEHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboTy
00yyYaromuxcst ABJISIOTC:

— y4eOHO-METOANYECKUI MaTepua 1o AUCHUILINHE.

11.4. Metoauueckue yKazaHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTHU

Texkymuii KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpUBAaET KOHTPOJIb KAauecTBa 3HAHUI
00y4aronuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C ILIeJIbI0 OILIEHMBAHMS X0Jla OCBOCHUS
JUCLHUTIITUHBI.

KonTpons kauecTBa 3HaHUI MPOBOAUTCS B (popMe MHIMBHIyaTbHOTO cOOECEeIOBaHHUS 110
MaTepuandy OTIENbHBIX Pa3JelioB AMCLUMIUINHBL, a TAKK€ MPOBEPKU OTUETOB O BBINOJIHEHUU
MPAKTUYECKUX 3aJaHUM.

Cucrema OLEHOK NpU IPOBEACHUM TEKYIIETO KOHTPOJSA YCIEBAEMOCTH OCYLIECTBIIAETCS
B cooTBeTCTBUM ¢ TpeOoBaHusmMu [lonoxenuit «O TekylieM KOHTPOJE YCIEBAaEMOCTH U
OpOMeXyTouHOU arrectauuu cTyfaeHToB ['YAII, oOywaromuxcss 1O NPOrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOW paboThI
crynentoB B 'Y AIIy.

Pe3ynbrarhl TEKyIEro KOHTPOJIS MOTYT YYUTHIBATHCSA MPU MPOBEIECHUN MPOMEKYTOUHOMN
aTTECTALIUH.
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11.5. Metoauyeckue ykazaHus Jjisi OOYYarONIUXCs MO MPOXO0KICHUIO MPOMEXYTOYHOM
aTTecTaluu

[Ipomexyrounas  artectauus  OOydalOIIUXCs  MpeAycCMaTpUBaeT  OICHHBaHHE
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTAaTOB 00y4deHMs MO aucuuiuiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHbIX OOydYaloUmIMMCsS B IIpolecce
U3y4eHHs BCeH AMCUMIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOSATEIbHOM paboThl, CIOCOOHOCTH
INPUMEHATh UX JJIs pEUIeHUs MPAKTHUYECKUX 3a1ad. JK3aMEH, Kak MpPaBWIO, MPOBOJUTCS B
NepUOJ, SK3aMEHALlMOHHOW CECCHMM M 3aBEpILIAETCSl aTTECTAllMOHHOM OLIEHKOM «OTJIIMYHOY,
«XOPOLIOY, «YAOBIETBOPUTEILHO», «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTECTAlMU OCYLIECTBIAETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyleM KOHTPOJE YCIIEBAEMOCTH U
OpOMEXyTOuHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcs TO NpOrpaMMbl BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AIy.

[IpomexxyTouHast arrecTalsi OLEHHUBAETCS MO PE3yJbTaTaM TEKYIIEro KOHTPOJIS
ycrneBaeMocTu. B citydae, eciu CTYJEHT IO YBaXUTEJIbHON IPUYMHE HE BBINOJIHWI TPEOOBaHUS
TEKYLIEro KOHTPOJS, €My IHpPeIOoCTaBIsAeTCS BO3MOXXHOCTh CIAaTh 3aJ0JDKEHHOCTH IIO
nponyueHHbIM TemaM. dopma mpoBeeHUs IPOMEXKYTOUHOM aTTECTallMM — TUCbMEHHASL.
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JlaTta BHECEeHUS
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




