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AHHOTaNINA

Hucuunnuna «PacnpenenenHble  HMHTEIJIEKTYalbHbIE HYHEPrOCUCTEMBI» BXOJIUT B
o0pa3oBaTelbHyI0 TMporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HanpasyieHUIo noAroToBku 13.03.02 «DnekTposHepreTKa 1 IEKTPOTEXHUKa» HAIPaBIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

JlucumminHa  HE  ABISETCS  OO0sI3aTENIBHOM  TpPH  OCBOGHUW  OOydYaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HalpaBiieHa Ha YriayOleHHoe (OpMHpOBAHHE CIETYIOIMINX
KOMIIETECHIIUH:

[IK-5 «CnocobeH NpoBOAWTH aHAINW3 M KOHTPOJIb MapaMeTpOB U YCIOBUU pPabOThI
OT/ICNIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMBD

ConepxaHue JUCLUUILIMHBI OXBAaThIBAET IIMPOKHI CIIEKTP BOIPOCOB, CBSI3AHHBIX C
UHTETpalyeil, ynpaBJ€HUEM M ONTHUMHU3ALMEH pPACIPEAEICHHBIX 3HEPreTHUECKUX PECYPCOB
(POP) B paMKax COBpEMEHHBIX 3JIEKTPOIHEPTETHUECKUX CHCTEM.

[IperoaBanyie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAylomme (HOpMBI OpraHU3alUN
y4eOHOro IMpoliecca: JEeKINH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4arOIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIONIUE BUIbI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyT0EeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, 72
yaca.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM



1. IlepedeHb IIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS 110 JUCLMILIIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

OcHoOBHas 1e/Ib NPEeNoAaBaHusl JaHHOM JUCLUIUIMHBI COCTOMT B TOM, 4TOOBI CHaOAUTh
o0yyaromuxcss 3HAHUSAMM, HaBbIKAMM M AHAJUTHYECKUM OIBITOM, HEOOXOIUMBIMH IS
HNOHUMaHMs, S(PGEKTUBHOIO YIPABIEHUS PACHpPEAEICHHBIMU SHEPreTHYeCKUMHU pPecypcamu
(POP) B pamkax cOBpeMEHHOM UHPPACTPYKTYPBI AIIEKTPOCHAOKEHUS.

1.2. JlucuunnuHa sBisercs (akyJbTaTUBHOW JMCUMIUIMHOW IO  HAlpaBlICHHIO
o0pa3oBaTenbHOI MporpaMMbl Beiciero oopasosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00YyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OI1 BO.

B pesynbrare M3ydeHus AUCLMILIMHBI 0OydYaroluiics AOKEH o0janaTh CielyHOIUMU
KOMIIETEHIIMSIMU WM WX YacTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Konx n HanMeHoBaHMEe HHAMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKECHHS] KOMIIETEHIIUU

[1K-5 Cnocoben [TK-5..1 ananu3upyeT 3aBUCUMOCTU MEXKITY
IIPOBOAMTD aHAJINU3 U napaMeTpamMy U XapaKTepUCTHUKaMHU
KOHTPOJIb ITApaMETPOB U | KOMIIOHEHTOB IEKTPOIHEPTETUYECKON

[Tpodeccruonanbhble | ycinoBuil paboThl CUCTEMBI

KOMIIETEHLINU OTACIIBHBIX ITK-5./1.6 ananusupyet rpapuku
KOMIIOHEHTOB AJIEKTPUUYECKUX HArpy30K NoTpeduTesnen u
AIIEKTPOIHEPIETUYECKON | onpenensieT (pakTopbl, KOTOPbIE BIMUSIOT HA
CUCTEMBI noTpelieHue IeKTPUIECKON IHeprun

2. Mecro nucuumianssl B ctpyktype OI1

Hucnurnnuna MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHee TPUOOPETEHHBIX 00YyUYaIOITUMUCS
IIPYU U3YUYEHUH CIENYIOUINX AUCIUTLINH:

— «QHepreTuyecKkas MEKTPOTEXHUKAY,

— «MaremaTH4eckre OCHOBBI TEOPUH JHEPIETUYECKUX CUCTEMY,

— «OHepreTuyecKkas NEKTPOTEXHUKAY,

— «MopenupoBaHuEe U ONITUMHU3ALUSA B DJIEKTPOIHEPTETUKEY.

3HaHMsI, MOJIyY€HHbIE MpPH H3YYEHHM MaTepuaja JaHHOM IUCHMIUIMHBL, MUMEIT Kak
CaMOCTOSITEJIbHOE 3HAYEHHE, TaK M BCIIOMOTaTEIbHOE MCIIONb30BAaHUE IPU IPOXOXKACHUU
MPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBIMYCKHON KBaTU(UKAMOHHON
paboThl, M U3YYCHUHU APYTHX AUCHUIIINH:

— «Cucrema 1udpoBol AUCHETYEPUBALIUNY,

— «Kubepduznueckue cucTeMbl H TEXHOJIOTHN,

— «HagexXHOCTh  DJIEKTPOMEXAHWYECKUX M DJIEKTPOIHEPIeTHYECKUX CUCTEM H
KOMILIEKCOB.

3. O0beM U TpyJO0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUIINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 10 ceMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIITUHBI

TpynoemMkocTh 1o
Bun yuebHol paboThI Bcero ceMecTpam
Ne7
1 2 3
Obwasn mpy0oemMKocHb OUCHUNTIUHBL, 2/ 72 2/ 72

4




3E/ (1ac)

U3 Hux uacoe npakmuueckoii n002Z0MO6KU 17 17
AyoumopHuie 3aHamus, BCEro Jac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3ausatus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBo# npoekT (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (dac) 38 38
Buo npomescymounoit ammecmayuu:. 3ayer, Tudd

mubd. 3ager, sk3amed (3auer, dudd. 3au, ' Hudod. 3au.
k3. ) 3au.

*k
IIpumedanue: kaHaMAATCKHI SK3aMEH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUUILTUHBL, X TPYAOEMKOCTh

Jlexnuu 113 JIP KII CPC

PaSI[CJ'IBI, TEMBI JUCHUITJIMHBI (qac) (C3) (qac) (qac) (qac)

Cemectp 7
Paznen 1. BBemenume B pacnpeseneHHbIE
HHTCJJICKTYaJIbHBIC SJICKTPOIHCPICTUYCCKUC
CHCTEMBI
Tema 1.1. 0630p COBPEMEHHBIX

AIIEKTPOIHEPTETUUECKUX CUCTEM
Tema 1.2. PacnpenencHHblE WHTEIUICKTyalbHBIC
CEeTHU U MepeloBOe YIPABICHUE CETIMU 4 3 9
1.2.1. OcHOBBI pacrpeieieHHON
reHepaluu 1 MUKpoceTel
1.2.2. OCHOBHBIE aCNEKTHl MUKPOCETH
Tema 1.3. 3HaueHue UHTEJUIEKTa B
AIIEKTPOIHEPIETUYECKUX CUCTEMAX
Tema 1.4. OcHOBHBIE IPOOIEMBI ¥ BO3MOXHOCTH
pacrpe/ielIeHHBIX HHTEIUICKTYIbHBIX CHCTEM




Pasnen 2. HckyccTBEHHBIH  MHTEUIEKT B
SHeprocucreMax
Tema 2.1. OCHOBBI MCKYCCTBEHHOT'O HHTEIIJIEKTA
(M) u mammuanOTO 00yuenus (MO)
Tema 2.2. Meronst WU, npumensemsie B
3JIEKTPOIHEPreTUYECKUX CUCTEMAX

2.2.1. HeilpoHHbIE CETH

2.2.2. JlepeBbsl pEIICHUH U CiIy4YailHbIC
aeca

2.2.3. BekTopHbI€ MallIUHbBI C MOJIEPKKON

2.2.4. OOyueHue ¢  HIpPUMEHEHUEM
HOJKPEIICHUS
Tema 2.3. Ilpumenenne MM st oOHapyxeHUs
HEHCIIPaBHOCTEH, MPOrHO3UPOBAHUS HArpy3KH U
yIpaBieHUS aKTUBaMU
Tema 2.4. TemaTnueckue UcCiIeIOBAHUA:
peanusanus U B aHeprocucremax B peajbHbIX
YCIIOBUSX

Paznen 3: VYnopaBneHue U MOHMTOPHUHT
pacrpeesIeHHbIX CUCTEM
Tema 3.1. KoMIOHEHTHI pacrpeieeHHbIX CUCTEM
U UX MapaMeTpbl
Tema 3.2. Cencopubie TexHosoruu u [oT B
SHeprocucreMax
Tema 3.3. Crpareruun yIpaBJIEHUS
pacrpeIeneHHON reHepauen

3.3.1. [Ipsimoe ynpaBneHue

3.3.2. IlpenukTUBHOE yIIpaBlIeHNE

3.3.3. JenenTpann3oBaHHbIE "
LIEHTPaJIM30BaHHbIE CXEMBbI YIIPaBIECHUS
Tema 3.4. Posib KOMMYHHKAIIMOHHBIX
UHPPACTPYKTYP B HHTEIUIEKTYaJIbHOM YIIPaBJICHUH

Pasnen 4: PacmupenHble TeMbl B o0nactu
pacnpeneneHHbIX MHTEJUIEKTYaJIbHBIX
YHEPTOCUCTEM

Tema 4.1. HakomuTenu >HEpruM U WX POIb B
pacipeneneHHbIX CHCTeMax

Tema 4.2. HHTerpauuss  BO300OHOBISEMBIX
HMCTOYHHKOB PHEPTUHU U TIPOOIEMBI

Tema 4.3. YCTOHYHMBOCTH CE€TH U AaCIEKTHI
0€30MacHOCTH B MHTEJUICKTYaJIbHBIX CHCTEMaX
Tewma 4.4. byayiue TeHASHIUU: HA yTH K
MOJTHOCTHIO IIU(POBBIM U MHTEIUICKTYJTHHBIM
AIEKTPOCETSIIM

Htoro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

[IpakThueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
o0ydJalolmuMHUCs  OMNpeNeJeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oyn;yuiei
npodeCcCHOHATILHOMN 1S TETbHOCTBIO.




4.2. CopnepkaHue pa3/esioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3fesioB U TEM JICKIMOHHOTO IHMKJIA

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1

Paznen 1. BBenenue B pacnpefesieHHbIE WHTEUICKTYaJIbHbBIC
AIIEKTPOIHEPTETUYECKUE CUCTEMBI
Tema 1.1. O630p cOBpeMEHHBIX IEKTPOIHEPTETUIECKUX CUCTEM
Tema 1.2. PacnpeneneHHble HHTEUIEKTyalbHbIE CETHU H
NEpE0BOE YIPABICHUE CETIMHU

1.2.1.  OcHOBBI  pacmnpelerneHHOW  TeHepaluu U
MHUKpOCeTen

1.2.2. OcHOBHBIE aCIIEKTHI MUKPOCETH
Tema 1.3. 3HaueHue HUHTEIJIEKTa B AJIEKTPOIHEPIETUUYECKUX
cucTemMax
Tema 1.4. OcHoBHBIE TPOOJIEMBI U BO3MOKHOCTH
pacnpeieIeHHbIX HHTEIUIEKTYaJIbHbIX CUCTEM

Pazpnen 2. IckyCCTBEHHBIN MHTEIUIEKT B DHEPTrOCUCTEMAaX
Tema 2.1. OcHoBbl wucKyccTBeHHOTO wuHTeiekTa (MU) u
MaimuHHOTO 00y4eHust (MO)
Tema 2.2. Metonabl 1, MPUMEHSIEMbIE B
AIIEKTPOIHEPTETUUECKUX CUCTEMAaX

2.2.1. HeiipoHnsie cetu

2.2.2. JlepeBbs pellleHUH U cllydaiiHbIE Jeca

2.2.3. BeKTOpHBIE MAIIUHBI C MOAEPKKON

2.2.4. O0yyeHue c MPUMEHEHUEM TOJIKPETUICHUS
Tema 2.3. Ilpumenenne U i1 oOHapyXeHUsT HEUCTIPAaBHOCTEH,
MIPOTHO3UPOBAHUS HArPY3KU U yIPABJICHUS aKTHBAMHU
Tema 2.4. TemaTnueckue uccienaopanus: peanuszanus U B
HSHEPrOCUCTEMAX B PEAIbHBIX YCIOBHUSIX

Paznen 3: YnpaBieHne 1 MOHUTOPUHT paclpeeIeHHbIX CHCTEM
Tema 3.1. KoMmOHEHTBHI pacHpeleseHHbIX CHUCTEM M HUX
napameTpsl
Tema 3.2. Cencopusble TexHonoruu u loT B sHeprocucremax
Tema 3.3. Ctpareruu ynpapiieHUs paclpe/ie]IeHHOM reHepanuei
3.3.1. IIpsimoe ynpaBieHne
3.3.2. IIpenukTuBHOE yIIpaBlIeHNE
3.3.3. JleueHTpanu30BaHHbIE W LEHTPAIM3OBAHHBIC
CXEMBI yTpaBJIeHUS
Tema 3.4. Posib KOMMYHHMKAIIMOHHBIX UHPPACTPYKTYP B
MHTEJUIEKTYaJIbHOM YIIPABICHUU

Paznen 4: PacummpenHble TeMbl B 00JIaCTH pacIpeleleHHbIX
MHTEJUIEKTYaJIbHBIX YHEPrOCUCTEM

Tema 4.1. HakonuTenu sHepruu M UX pojb B paclpelereHHbIX
cHCcTeMax

Tema 4.2. UaTerpanus BO300HOBISIEMBIX HCTOYHUKOB SHEPTHUHU U
poOIeMbI

Tema 4.3. YCTOHYMBOCTH CETH M acCIIEKTHI 0€30IIaCHOCTH B
MHTEJUICKTYaJIbHBIX CUCTEMaX

Tema 4.4. byaymiue TEHASHIMM: HA YT K TTOJHOCTHIO

1M (POBBIM M HHTEJUICKTYAIBHBIM JIEKTPOCETSIM




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHsI U UX TPYI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | DopMbl IpakTUYECKUX | TpPyaO0eMKOCTb, |IPaKTUYECKOM |pasjielia
n/m 3aHATHI 3aHSATHI (gac) MIOATOTOBKH, | TACIIUIT
(gac) JIUHBI
Y4eOHBIM IIJIAHOM HE TPETyCMOTPEHO
Bcero \ \ \
4.4, JlabopaTopHbIEC 3aHATHS
Tewmbl Tab0opaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh PUBEICHBI B TabIuUIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJI0EMKOCTh
W3 sux Ne
e HaunmenoBanue 1a00paTopHBIX paboT Tpynoemxocts, | npakTHieckoi | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7
1 MopenupoBaHue U aHaIu3 0a30BOM 3 1
pacnpeieIEcHHON YHEPTOCUCTEMBI
2 [IporHo3upoBanue crpoca Ha Harpy3Ky 4 2
MTOMOIIIHI0 MAIITMHHOTO O0y4YeHUS,
MPUBEAECHHOIO K MOJENH JINHENHOU
perpeccuu.
3 [Tporuo3upoBaHue Harpy3KHu B 4 2
SHEProcUcTeMax ¢ UCTOIb30BaHUEM
VCKYCCTBEHHBIX HEHPOHHBIX CETEU
4 OnTumuszanus pacrnpeneaeHHoro 3 3
pacrpeiesieHusi JHEPropecypcoB ¢
HCIOJIb30BaHUEM HUCKYCCTBEHHOTO
WHTEJUICKTa
5 MopenvupoBaHue U ONITUMH3ALUS 3 4
pacmpeelIeHHON YHEPTeTHICCKOW CUCTEMBI C
MIPUMEHEHHEM METOJIOB HCKYCCTBEHHOTO
HMHTEJUIEKTa
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BHITIOIHEHUE KYPCOBOM pabOTHI

VY4eOHBIM MJIaHOM He MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCS
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IULE 7.




Tabmmma 7 — Buasl caMOCTOSITEIbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3yueHne TeoOpeTUYecKoro Marepuasia
20 20
nucuurnHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimosnnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13) 10 10
KonTponbubie pabotsl 3a04HNKOB (KP3)
IToaroToBKa K MpOMEXYTOYHOMN 8 8
arrectanuu (I1A)
Bcero: 38 38

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITENTEHOU PadOThI 00yUYaIOMIUXCS IO JUCIHUIUTHHE (MOJTYIIIO)

yLIe6HO'MeTO)II/ILICCKI/Ie MaTCpuraibl JIA CaMOCTOSITEIIbHOM paGOTLI 06y11a101111/1xc;1 YKa3aHbl B

n.a. /-11.

6. IlepeueHb nMeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb nevaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIeH B Ta0IuUIe 8.
Tabnuua 8— [lepeyeHb NMevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

Iudp/
URL anpec

bubnuorpaduyeckas ccpuika

Komnuaectso 3x3eMIuIsipoB B
oubmorexe
(KpOMe 2JIEKTPOHHBIX IK3EMILISIPOB)

OCHOBBI IPOrPAaMMHUPOBAHUS

Ha s3b1ke Python : [ DnekrponnsIil pecypc] :
yuebHo-MeToauueckoe nocooue / A. .
Cagennes [u np.] ; C.-IleTep0. roc. yH-T
a3POKOCM. MPHOOPOCTPOCHHUS. - DIIEKTPOH.
TekcToBbIe naH. - Cankrt-IlerepOypr : U3n-Bo
['YAII, 2019. - 38 c.

18

OCHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTA B
npodeCCHOHATBLHOM 1eATETFHOCTH : y4eOHO-
MeTtoandeckoe mocodue / A. C. CremamkuHa,
E. A. ®ponosa, H. B. I'ymuna ; C.-ITetep0.
TOC. YH-T @3pOKOCM. TPHOOPOCTPOCHHS. -
Canxkr-IlerepOypr : U3a-so I'VAIL 2022. -
109 c.

18

Bozo6HoBnsieMbie 1

HETpAaAUIMOHHBIC HCTOUYHHUKHU SHEPTHUH : [
DNEeKTPOHHBIN pecypc] : yuebHoe mocobue /
. A. Bonkog [u np.] ; C.-Iletep6. roc. yH-T
A’POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH.
TekcToBbIe fnaH. - Cankt-IlerepOypr : U3a-Bo
I'VAII, 2020. - 121 c.

18

Pacnpez[eneHHLIe HWHTCJUICKTYAJIbHBIC

HHEProCUCTEMBI: YUeOHO-METOANYECKOE

50




noco6wue / B.I1. Ky3pmenko, C.B. ConéHerii,
A.B. Pricun; C.-ITerep0. roc. yH-T a9pOKOCM.
npubopoctpoenus. - Cankr-IlerepOypr: U3n-
Bo ['VAIL 2024. - 76 c.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

https://rawi.ru/academy/ Accormanus BUD, Axkagemust BUD

https://www.eprussia.ru/lib/ | BubiaroTeka 3eKTPOHHOTO KypHaIa « JHEPreTHKA 1

IMPOMBIIIJIICHHOCTDb Poccuny

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOIO IpPHU OCYHIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOT0 IPOrPaMMHOTO oOecTieueHHs peacTabieH B Tabmuuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmenoBanue

1 Python IDE

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabmmite 11.

Tabauna 11— IlepeueHb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

1 He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPECTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/n MaTepHabHO-TEXHUUECKOH Oa3bl (mpu HEOOXOMMOCTH)
1 | MynpTumenuiiHas JEKIUOHHAs ay IUTOPUS 31-04
KonwmbroTeps! ¢ ycranosineHHbsIM Ha HUX [10 Python (Bepcus ne 31-04
ke 3.x)c oubmmorekamu (numpy, matplotlib, pandas, and
scipy)
Jupyter Notebook or nau ar06as Python IDE
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10. Omnenounble CpencTBa s TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOW aTTECTAllUU
00yyJaronuxcs no JUCHUILIMHE TPUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

Bua npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

HuddepennmpoBanHbiii 3a4€T Cnucok BOMpOCOB;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4arouumMucsa MpUMeHsaeTcsl 5-0ajuipHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6ampHass  mKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IIpaBuUJja
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu o1eHKH YpOBHSI COPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABIICHHS;

— YMeJI0O 00OCHOBBIBAET U ApPTyMEHTUPYET BBIIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYILIECTBY WM3JlaraeéT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIQJICET CUCTEMOM CIIeIIMATN3MPOBAHHBIX TOHSITHH.

«XOPOLIIO»
«3a4TEHO»

— oOyuarouiicss yCBOMJI TOJIBKO OCHOBHOW MPOrpaMMHBINA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMHpascChb Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH;

— UCIIBITHIBACT 3aTPyJHEHUS B MPAKTUUECKOM MPUMEHEHUHU 3HAHUI
HaIlpaBJICHUS,

— cnabo apryMeHTUPYET Hay4IHBIC MTOJOKEHNS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB M 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIU3UPOBAHHBIX OHSITHIA.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

— oOyJaromuiicss HE YCBOWJ 3HAYUTENBHONH 4YacTH MPOrPaMMHOTO
MaTepuana,

— J0IIyCKacT CYHICCTBCHHBIC OHH/I6KI/I n HETOYHOCTU npu
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMCHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOopMYJIHPYET BBIBOJIOB  O00OIICHHU.

«HEYJIOBJIETBOPUTEITHHO
«HE 3aUTEHO»

10.3. TumoBbie KOHTPOJIbHBIC 3aJIJaHUS UITW UHBIC MaTEPUATIBI.
Bompocs (3amaun) asist 9K3aMeHa mpeICTaBIeHb B Tabuie 15.
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Tabmuia 15 — Boripocs! (3amaun) 115 2K3aMeHa

No /it [Tepedenn BOmpocoB (3a1a4) sl SK3aMeHa Kon
UHJIMKaTopa
Y4eOHBIM [IJITAHOM HE NPEAYCMOTPEHO
Bomnpocs! (3agaun) mis qudd. 3auera npeacraBieHsl B Tadbauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis audd. 3adera
Ne /i [Tepeuens BompocoB (3ana4) s audd. 3auera Koz
UHIMKaTopa
1. KaxoBa ocHOBHas 11€J1b HCIIOJIB30BaHUS UICKYCCTBEHHOTO [K-5.14.1
MHTEJUIEKTa B 3HEeprocucreMax?
2. HazoBuTe /1Ba anropuTMa UCKyCCTBEHHOTO WHTEIUIEKTa, OOBIYHO
UCHOJIb3YEMBIX JUIsl IPOrHO3UPOBAHMS CIIPOCaA B
HHEProcucTeMax.
3. Kak mammHHOe 00y4eHue crocoOcTByeT IPOrHO3UPOBAHUIO
TEXHUYECKOTO O0CITYKUBAHHS HIEKTPHUECKUX CHCTEM?
4. Omnpeznenute HEMPOHHBIE CETH U UX 3HAUCHHE B
MIPOTHO3UPOBAHUU OTKA30B YHEPTOCHUCTEM.
5. Kakoif MeToj1 HCKyCCTBEHHOT'O MHTEJUIEKTA MOAXOUT IS
pacro3HaBaHMs 3aKOHOMEPHOCTEH B IaHHBIX O MOTPEOICHUN
3JIEKTPOIHEPIrun?
6. Kak o0yueHme ¢ TOJKPEIUICHHEM ITOMOTaeT ONTHMH3UPOBATH
paboTty snexTpoceTeit?
7. KakoBa poib HCKYCCTBEHHOTO MHTEJUIEKTA B MIOBBIIICHUN
9HeprodPpPeKTUBHOCTU 3TaHUN?
8. Kakoii aTan npeaBapuTeIbHON 00paOOTKU TaHHBIX UMEET
pelatoiiee 3HaueHue /i 00yueHHs! TOUHBIX MOJIeIen
MCKYCCTBEHHOTO MHTEJUIEKTA IIPH aHAIN3€ YPHEPTOCUCTEM?
9. OOBsicHUTE, KaK UCKYCCTBEHHBIH HHTEJUIEKT MOXET IOMOYb B
OoOHapy>KEHHH aHOMAJIMK B SHEPTrOCUCTEMAX.
10. Kak MO>XHO MCIIOJIb30BaTh UCKYCCTBEHHBIN MHTEIUIEKT IS
MIPOTHO3UPOBAHMS U CMATYEHUS TTOCIIEACTBUH TIepe0oeB B
110J1aue 3JIEKTPOIHEPTUuu?
11. Onumurre OCHOBHBIE KOMITIOHEHTHI 3JIEKTPOIHEPTEeTHUECKON [K-5./1.6
CHCTEMBI.
12. Kak nucbananc ¢a3 B TpexdazHoil cucTeMe BIHET Ha Ka4eCTBO
AJIEKTPO3HEpPTUn?
13. KakoBbI KITFOUEBBIE TTApAMETPHI JIJIST KOHTPOJIS
pabotocnioco6HOCTH TpaHchopmaTopa?
14. Kak ynpasisieTcsi peakTUBHasi MOIIIHOCTh B DHEprocucreme?
15. KakoBo 3HaueHue KO PUIIMEHTa MOIIHOCTH B DJIEKTPUUECKOM
CHCTEME M KaK €ro MOXHO YITy4IIUTh?
16. O6bscHUTE TPUHIIUT PAOOTH ABTOMAaTUYECKOTO BBIKITIOUATEIS.
17. Kak ynpaBiisitoTcsl YaCTOTHBIE OTKJIOHEHHS B paMKax O0JIbIIOi
B3aMMOCBSI3aHHOH ceTu?
18. KakoBa poJib KOHJICHCATOPHOU OaTapey B SHEPrOCHCTEMax?
19. Onummre OCHOBHBIE ATAIlbI, CBA3aHHBIE C IPOBEJCHUEM aHAIHM3a
[IOTOKA Harpy3Ku.
20. Onpenenure 3Heprod3(hHeKTUBHOCTH B KOHTEKCTE
JIEKTPOIHEpPreTHdecKux cucteM. Kak pacnpeneneHHble
MCTOYHMKH T€HEPALUMH BIUSAIOT Ha SHEPT03(PPEeKTUBHOCTD
SHEPrOCUCTEMBI?
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21. Kakyro poJib UTpaeT yIpaBJiIeHUE CIIPOCOM B TIOBBIILICHUH
3HeprodhPEeKTUBHOCTH ATEKTpoceTen?

22. Kak uHTerpaius BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUHU, TAKUX
KaK COJIHEYHasl U BETpOBasi, BIUAET Ha dPPEKTUBHOCTD
SHEPTrOCUCTEMBI?

23. O0OBsICHUTE 3HAYCHHE BHICOKOA(DPEKTUBHBIX TPAaHCHOPMATOPOB
B PaCHpEICTUTEIbHBIX CETSIX.

24. Onumure BIUSHUE MOTEPh Ha JIMHUAX JIEKTpoIlepeiayn Ha
0011y10 3D (PEeKTHBHOCTH YHEPTOCUCTEMBI.

25. Kak cuioBbi€ 3JIEKTPOHHBIE YCTPONCTBA MOT'YT IOMOYb B
MOBBIIIEHUH 3()(HEKTUBHOCTH CUCTEM AIIEKTPOCHAOKEeHNUs?

26. Kakue nmpo6seMbl B 001acTH 3HEPTrodP(HEKTUBHOCTH BO3HUKAIOT
B CBA3M C YBEJIMYEHUEM POHUKHOBEHUSI 3JIEKTPOMOOUIEH?

27. O0bsicCHUTE KOHIEMIINIO «yMHBIX CETei» U WX MOTEHIIMAI B
MOBBIIICHUH SHEPT03(HEKTHBHOCTH.

[lepeuenr TeM s KypCOBOTO IPOCKTUPOBAHUS/BBITIONHEHUS KYpPCOBOW PpPabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOH paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBIIIOIHEHHS
B KYpCOBOi1 pabOThI

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocel  myist  mpoBeleHUsT TPOMEXYTOUHOM aTTecTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Tabwmie 18.

Tabnuua 18 — IIpumepHBbIi IepeueHb BOIIPOCOB JJIsI TECTOB

. Kon
Ne m/m [IpuMepHBIii TepedeHs BOIIPOCOB ISl TECTOB
WHJIUKATOpa
1. Kakue 13 cieayronmx 3a1a4 Han0oiee XapaKTepHbI ISt IIK-5. /0.1

pacnpe/iesIeHHbIX UHTEJIEKTYaIbHbIX JHEPIOCUCTEM?

a) MOHUTOPHUHT COCTOSTHUS 000y IOBaHUS

b) Ynpasnenue sHepronotpedieHneM

¢) YmpaBieHue yMHBIM JOMOM

d) Ananu3 60IBIINX JaHHBIX

2. Kakue u3 cnenyromux 3a1a4 Hanbosiee XapaKTepHbI s
o0ecrnedeHns 0TKa30yCTOMYHNBOCTH B pacpeIeIeHHbIX
MHTEJUICKTYaIbHbBIX YHEprocucremMax?

a) MOHUTOPHUHT COCTOSTHUS 000pYy10BaHUS

b) YnpaBnenue yMHBIM JOMOM

¢) MoHUTOpHUHT 3HEepronoTpedieHus

d) AHanu3 O00JIBIIMX JaHHBIX

3. ConocTaBbTE METObI XPAHEHUSI SHEPTUU K MPEITI0KEHHBIM
KaTeropusim.

1) Kpatkocpounsie

2) HoarocpouHsle

a) barapeun

b) ['uapoakKyMyIupyIOIIIe CTAaHITUU

¢) CxaTslii BO31yX

d) TeroBbIc HAKOTTUTEIIH

e) BonopoaHbie TOMIMBHbBIE 3JIEMEHTHI

f) DnekTpoXuMUIEeCKe KOHIEHCATOPBI
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g) Mexannyeckue HaKOIUTEIN

h) Xumudeckre HaKOMHUTEIN

4. CocTaBbTe MPaBUIBHYIO MOCIEI0BATEAbHOCTD ITAMOB YIIPABICHUS
OHEPronoTpeOICHUEM:

a) OnTuMu3anus NoTpedIeHus

b) C60p gaHHBIX

¢) Buenpenue pemennii

d) AHanu3 TaHHBIX

5. Kakue npenMyIecTBa U BbI3OBbI CBA3AaHbI ¢ MHTErPAIIMel YMHBIX
CUETYMKOB B DHEPIOCUCTEMY?

1. Kakue Mepbl 0€30IMacHOCTH HEOOXOAMMO YIUTHIBATh IIPH [IK-5.]1.6
pa3paboTKe pacnpeieIeHHbIX MHTEIIEKTYaIbHbBIX SHEprocucreM?

a) AyTeHTH(HKAIHS OJIh30BaTENeH

b) 3amuTa ot kubeparak

¢) lludpoBanue qaHHBIX

d) Bce BhImIenepeyncieHHoe

2. Kakue u3 crieAyIonmx TeXHOIOTUN UCTIONB3YIOTCS JUIs
o0ecrniedyeHrs MacIITaOUPYEMOCTH B paclipeieNIeHHBIX
MHTEIUICKTYAJIbHBIX SHEprocucreMax?

a) O0nauHble BHIYUCICHUS

b) Unatepuer Bemeit (IoT)

¢) Jlarunku

d) MammnaHOE 00yueHue

3. ConocTaBbTe TUMBI CETEH K MPEUI0KEHHBIM KaTEeTOPUSIM.

1) YMHbIE ceTn

2) TpanuuoHHBIE CETH

a) CeTH ¢ ABYXCTOPOHHEHN CBSA3bIO

b) Cetu ¢ ogHOHANPABICHHOI CBSI3bIO

¢) Ceru ¢ uHTEerpanuet BO300HOBIIIEMBIX HCTOYHUKOB

d) Ceru 6e3 HHTErpanuy BO30OHOBIISIEMbBIX HCTOYHHKOB

e) CeTu ¢ aBTOMAaTUYECKUM YTIPaBICHUEM

f) Ceru ¢ py4HBIM yIpaBiIcHUEM

g) Cetu ¢ MOHUTOPUHIOM B PE€aJIbHOM BpEMEHU

h) Cetn Ge3 MOHUTOpHHTA B PealIbHOM BPEMEHH

4. CocTaBbTe MPAaBUIIbHYIO MOCIEI0BATEIbHOCTD IArOB CO3AAHUS
pacupeesIeHHON YHEPTOCUCTEMBI:

a) Onenka notpedHocTel

b) YcranoBka o6opynoBanus

c) Pazpabotka npoekra

d) TectupoBaHue U BBOJ B IKCILTyaTAIUIO

5. Kakue akTopsl ce/lyeT YYUTHIBATh IPH BEIOOPE CUCTEMBbI
XpaHEHHUs YHEPTUU ?

IIpumeuanmue:

3aganue 1 Tuma ¢ BHIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX MPEAJIOKEHHBIX H
000CHOBaHUEM BBIOOpA:

[TonHOE coBnajieHue ¢ BEpHbIM OTBETOM — 1 Oai.

Hesepusblit oTBeT miu ero orcyrcTBue — 0 0amos.

3amanue 2 TUOa ¢ BBHIOOPOM HECKOJIBKMX BapHaHTOB OTBETAa U3 MPEIJIOKEHHBIX U

pa3BepHYTHIM 000CHOBAaHHEM BhIOOpa:
[TomHOE COBMazeHNE C BEPHBIM OTBETOM 1 Oas.
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OTCcyTCTBHE MUHUMYM OJHOTO MPaBUJIBHO OTBETA MJIU TOJHOE OTCYTCTBYeT oTBeTa — 0
OaJLIoB.

3aianue 3 TUIa HA YCTAHOBJIEHUE COOTBETCTBUS:
[TostHOE COBIAZICHHUE C BEPHBIM OTBETOM - 1 Oai.
HesepHoe comocTaBieHre OTBETOB WIIM OTCYTCTBUE 0TBeTa — () 6aUioB.

3aganue 4 TUIA HA YCTAHOBIICHHUE MIOCIEI0BATEIbHOCTH
[TonHOE npaBMIIbBHOE COBNAZICHUE OYEPETHOCTH OTBETOB - 1 OanioM
Hapymenue npaBuiIibHOTO OPsIIKa OTBETOB UJIM OTCYTCTBUE OTBeTa — () O6aioB.

3aganue 5 TUIIA C Pa3BEPHYTHIM OTBETOM:

[IpaBuBHBIN OTBET 3a 33JjaHUE OIICHUBAeTCA - 3 Oasa.

Ecnu nomymiena onHa ommOKa \ HETOYHOCTH \ OTBET MPaBWIIbHBINA, HO HE TMOJHBIA - 1
Oan.

Ecnu nomymeno Gonee 1 ommbOku \ oTBeT HempaBwibHbIA \ 0TBeT oTcyTcTByeT — 0
0asoB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabnuna 19 — I[lepeyeHb KOHTPOJIBHBIX PAOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIMNE  TPOIEIyphl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dTanbl (OpMUPOBAHMS KOMIIETEHLMH, COAepKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTtax [VYAIL, peramMeHTUpYOIKUX TMOPSAOK U NPOUEAYpY
IPOBEIECHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydaromuxcs
I'VAIL

11. Mertoandeckue yKazaHus Ui 00yJaroIIUXCs IO OCBOCHUIO TUCITUTINHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHOro marepuana. HasHaueHHWE COBPEMEHHOW JICKIIUU B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJEM JUCIHHIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIMX
JTOCTHIKEHUI HaydYHOW MBICTU. B yueOHOM mpoliecce JIEKIHUsS BBIOIHSAET METOJ0JOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U WHPOPMAITMOHHYIO0 (pyHKIHMU. JISKIUS pacKphiBaeT MOHATHHHBINA ammapar
KOHKpETHOW oO0jacTu 3HaHUSA, €€ MpOOJEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHE O NUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIATLTTHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YUYAOIUMHKCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHUE COBPEMEHHBIX, IIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OINPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOHM TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOM pabOThI COBMECTHO C TPEI0/1aBaTelIeM,

— pasBuUTHE TNPO(ECCHOHATHLHO-ICIOBBIX  KAadecTB, JIIOOBH K TpeAMETy H
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIIITICHHUS.

— TOSIBJIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITETLHOW paOOTHI,

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKH U TEXHUKU U O
MPOTHO3€E UX Pa3BUTHS HA ONIMKAMNIIINE TOIbL;
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— HayuyuThCsl METOJUYECKH oOpabarbiBaTh MaTepuan (BBIACIATH TJIaBHBIC MBICIH H
MIOJIOKEHUSA, IPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3iIU4HBIX
(bopMyITUPOBKaXx);

— IOJIy4€HHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U IOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCIOJIb30BAaHUEM DA3laTOYHOr0 MaTepuaja IpU IMPOBEIEHUM KOPOTKHX JHUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHMSI OTAEIBHBIX TEMATHK 10 AUCLHUIIIMHE.

CrpyKTypa npenoCTaBiIeHHs JIEKIIMOHHOIO MaTepualla MPOU3BOIUTCS COIVIACHO TEMAaM
pa3zenoB AUCUUIUIMHBL, IPEICTaBICHHBIM B Ta0IuUIE 4.

11.2. Meroauueckue yKa3aHus s OOy4aroIIMXCS MO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImomHEHHS Ja0OpaTOpHBIX paboT OOydYarOMMKCSA JOJDKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAIM(UKAIMOHHOW XapaKTEPUCTHKOW OO0YyYaromerocs.
Beinonnenue nabopaTopHbIX paboT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTHYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BrinonHenue 1abopaTopHbBIX paboT 0O0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOM YacThIO
U3yYeHHsS] JUCHMIUIMHBIL, OIpeNeisieMoil yd4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyI0IUX OCHOBHBIX 33a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILINHBI,

— 3aKpeIuIeHHEe, Pa3BUTHE M JleTalu3alMsl TEOPETUUYECKUX 3HAHWUN, MOJYyYEHHBIX Ha
JEKLUSX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 H3y4aeMON AUCIUILIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3amanie 1 TpeOOBaHM K IIPOBEIEHUIO JJA00PATOPHEIX padoT

Jlabopamopnaa pavoma Nel «Moodenuposanue u ananuz 0a30600 PAcnpeoeieHnou
IHEp2oCcUCHEeMbl)

Lenb: U3yyeHHe OCHOBHBIX 3JIEMEHTOB pacCHpeieeHHbIX CUCTEM DJIEKTPOCHAOXKEHUS U
MOJlyYeHUE MPAKTUYECKOTO0 OIbITa MOJEIUPOBaHMS W aHanu3a padoThl CHUCTEM C
UCIIOJIb30BaHUEM s3bIka Python.

3agaun:

1. Co3garp 6a30ByH0 MOJAENb pacIpeleleHHONW >HeprocucteMsbl. OmpenenuTbs MPOCTYIO
CHCTEMY, COCTOAIIYIO M3 MCTOYHHMKA, HATPY3KU U PaACHpPENCTUTENbHBIX JUHUN. Vcnonb30BaTh
numpy i ONPEAEIICHUS TAKUX [MaApaMETPOB CUCTEMBI, KaK HANPSHKEHUE, TOK, CONPOTUBIICHUE U
MOIIHOCTb.

2. TlpowsBecTn aHanM3 MOTOKA Harpy3kd. PaccunmTaTh MOTOK MOIIHOCTH YE€pe3 CHCTEMY
OpU pa3IMyHBIX peXUMax Harpys3ku. [IpoaHanusupoBaTh majgeHHE HANpPsDKEHUS U TOK B
pacnpeaenuTeNbHbIX TUHUSIX, UCTIONb3YS 3aJaHHbIE ITApaMETPHI.

3. IlocTtpouths BH3yanM3anuio JUHAMUKH cHCTeMbl. Mcmonb3ys matplotlib, moctpouts
rpaduKy, TOKa3bIBAIOIIME 3aBUCUMOCTh MEXAY pPa3MUYHBIMU TapaMeTpamMH, Hampumep, Kak
U3MEHSETCS TaJleHUE HANpsDKCHUs TPH yBEIMYCHUM HArpy3Kd. BBIIEIWTH TOTEHIMATIbHBIC
TOYKH HECTAaOMIILHOCTH WM HEI(PPEKTUBHOCTH.
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4. Tloctpouth TpadukH Ipolecca BIUSHUS paclpelelieHHOW TeHepanuu. lIpeactaBuTh
UCTOYHUK pacIpe/ieIeHHOW TIeHepaluy, HanpuMmep, HeOOJbIIYIH0 COJIHEYHYH OaTapero MU
BeTpsiHyI0 TypOuny. IIpoananu3upoBarh, Kak 3TO BIHUSET HAa OOIIYI IHMHAMUKY CHCTEMBI,
0COOEHHO B YaCTH PEryJUPOBaHMsI HAIIPSKEHUS U IEPETOKOB MOIHOCTH.

5. CocTaBuTb OTYET C HO,Z[pO6HBIM aHaJIM30M.

PI/ICYHOK 1. Fpa(bI/IK 3aBUCUMOCTH IMaACHUSA HANIPSIKCHUA OT COIIPOTUBJICHUS HAI'PY3KHU

Pucynok 2. I'padmk 3aBHCUMOCTH TTaJIcHAST HANPSHKEHUST OT CONPOTHUBIICHHS HATPY3KH TIPH
MCII0JIb30BaHUU COJTHEUHOM reHepanun
Ta6muma No20. Pe3ynbpraTsl MOJETUPOBAHHS pacIIpeleIeHHOW YHEPTOCUCTEMBI C MHTETpaIUei
VCTOYHUKA COJIHEYHOH 3HEPTUHU

ConpoTusieHue MomurHOCTB 0€3 Mo1HoCTb ¢ [Manenue [Manenue
Harpy3ku (Om) COJTHCYHBIX MAHENCH | CONHECYHBIMU HaTpsOKeHUs 0e3 HATIPSKECHUS C
nanessivu (BT) COJIHEYHBIX MMaHeJIeH | COTHEUYHBIMH
(B) nanessivu (B)
10 4809.090909 4759.090909 20.909091 20.691700
20 2519.047619 2459.047619 10.952381 10.691511
30 1706.451613 1636.451613 7.419355 7.115007
40 1290.243902 1210.243902 5.609756 5.261930
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Jlaodopamopuasa padoma Ne2. Ilpozno3uposanue cnpoca HaA HAZPY3KY € NOMOULbIO
MAWUHHO20 00YUeHUsA, NPUEEOEHHO20 K MOOeAU IUHECHUHOU PezPecCuu.

Henb: U3yunth QpyHIaMeHTaIbHBIEC TOHATHS JIMHEHHOM perpeccuu U ee MpuMeHeHue JUIs
MPOTHO3UPOBAHUS CIIPOCA HA DJJIEKTPUYECKYI0 HArpy3Ky B 3aBUCHMOCTH OT pPa3dU4HBIX
HE3aBHCHUMBIX TIEPEMEHHBIX, TAaKMX KaK TeMmIepaTrypa W JeHb HeAeTd, OOyd4uTh MOJEib
MAIIMHHOTO OOYYeHHUs JUIsi MPOTHO3WPOBAHUS OyIyIIero CIpoca Ha Harpy3Ky Ha OCHOBE
UCTOPUYECKHUX JaHHbBIX.

3agauu:

1. Co3garh cuHTEeTMYECKHII HAOOp MaHHBIX, MOJEIUPYIOUINN HCTOPUYECKUN CIIPOC Ha
ANEKTPUUECKYI0 HArpy3Ky C y4eTOM TeMIIepaTypbl W JIHS HEAENW B KayeCTBE KIIHOUYEBBIX
(bakTOpOB BIMSIHHUSL.

2. BemonHuth pa3BefouHblii aHanu3 gaHHbiX (EDA) uisi BBISBICHHS TEHACHIHUNA W
B3aMMOCBS3€i B HA0OpE JaHHBIX.

3. Ucnonp3oBaTte OOYyYEHHYIO MOJENb JUIsl MPOTHO3UPOBAHUS 3HAYCHUH HA TECTOBOM
Habope.

4. Peanu3oBaTh MOJIEb JMHEHHOM perpeccuu Jjisi MPOrHO3UPOBAHUS CITPOCA HA HArPY3KY.

5. Ouenuth 3¢PGEKTUBHOCTh MOJENM C IMOMOIIBI0 TAKUX MOKa3aTeled, Kak CpemHss
abcomoTtHas ommbka (MAE) u cpennexBaapatnyHas ommoka (RMSE).

6. CocTaBUTH OTHET.

Pucynok 3. I'paduk cpenneit motpeGHOCTH B HAarpy3Kax 1o JHSIM HEJeNn

Pucynok 4. I'paduk hakTHdeckoro 1 mporHo3upyeMoro crpoca Ha Harpy3Ky
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Pucynok 5. I'paduk octaTouHbIX 3HAYCHUIN

Jabopamopnas _paboma No3. «llpoznozuposanue Hazpy3Ku 6 IHEP2OCUCMEMAX _C
UCHOJIb308AHUEM UCKYCCHBEHHBIX HEUPOHHLIX CeMEell)

lenb: NpUMEHUTh TEXHOJIOTMIO MHTEIUIEKTyaldbHbIX HelpoHHsix cereid (MHC) B
3JIEKTPOIHEPreTUUYECKUX CUCTEMAX, pa3padoTaTh MOJIENHN Ul IPOrHO3UPOBAHUS 3JIEKTPUUECKOM
HarpysKH.

3ananue Ha 1a00paTOPHYIO PaboTy:

Pazpabotats HellpoceTeByI0 MOAEb AJIsl IPOTHO3UPOBAHUS dJIEKTPUUECKOM HArpy3KH Ha
OCHOBE UCTOPUYECKUX JAHHBIX.

OneHUTh TOYHOCTh MOJIENIU IO CPABHEHHIO C (PAKTUUECKUMHU 3HAYEHUSIMU HArPY3KHU.

MeTtonuyeckue yka3aHusl K BBIITOJIHEHUIO PaOOTHI.

1. IloAroToBUTH JaHHbIE, HUCMOJNb3Yys CHHTETHUECKUII HAaOOp NaHHBIX, MUMUTUPYIOIIUH
UCTOPUYECKHE JJaHHBIE O HArpy3ke, ¢ TakKMMM aTpuOyTamM, Kak jJara, 4ac, Temreparypa Hu
(dakTHuecKkas Harpy3Kka, HOpMalIu30BaTh HAOOP JTaHHBIX.

2. ChopmupoBaTh HEHPOCETEBYIO MOJEINb, UCTHONB3Ysl OubOnmorekn Python, Takme kak
TensorFlow wnmu Keras. Pazgenuts Habop JaHHBIX Ha OOydaromMi M TECTOBBIM HaOOpHI.
CrpoekTHpoBaTh apXUTEKTypy HelpoHHONH ceTH. OOy4uuTh HEMpPOCETEBYI0 MOJAENb Ha
oOyudatorieM Habope.

3. IIpousBecTn omeHKy. Vcmons3yst 00yd4eHHYIO MOJIENb JIJIsl TPOTHO3UPOBAHHS 3HAUCHHH
Harpy3kH B TECTOBOM Habope.

4. Paccumntarh nokaszarenu 3pQPeKTUBHOCTH, Kak cpefHss abcomotHas omubka (MAE) u
cpenHekBanparuyHas ommoka (RMSE).

5. Ananus. [loctpouts rpaduxu cpaBHEHUS PAKTUUECKUX U MIPOTHO3UPYEMBIX 3HAUEHUH.
YCTaHOBUTh BO3MOXKHBIE TMPHUYUHBI PACXOXKIECHUH MeXay (aKTHUECKUMH M TPOTHO3HBIMH
3HaueHUsAMH. [IpeasiokuTh BO3MOXKHbIE YIYUIIEHUS WX JOPaOOTKU MOJIETH.

6. CoctaBUTh OTYET.
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Pucynok 6. HopmanuzoBaHHble JaHHBIE HATPY3KHU, [IOJIYyUYEHHBIE B PE3YJIbTATE PEILICHUS MOJIEIH.

Pucynok 7. I'paduk cpaBHEHUS OMIMOOK MOJCIIHU MO MEPE MPOXOKACHUS ITOX

Pucynok 8. I'paduk cpaBHEHHS HICTUHHBIX U TIPE/ICKa3aHHBIX 3HaYEHUN B KBT.

Jabopamopnas padoma Ned Onmumuzauus pacnpeoeiennozo pacnpeoeienus
IHEP2OPecypcos C UCNOIb306AHUEM UCKYCCIECHI 020 UHMEI/ICKMA

Lenb: BHenpUTh M OOYyYUTh MOJEIb MAIIMHHOTO OOYYEeHHs, NPEACKa3bIBAIOLIYIO
ONTUMAJIBHYIO OTIPABKY HECKOJIBKUX PACHpPEIEIICHHBIX AHEpPreTudeckux pecypcos (POP) mns

YJIOBJICTBOPEHHS TOTPEOHOCTEH AIEKTPOCETH.
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3ananue Ha 1abopaTopHyIo padoTy.

1.

Bueapute  Mozenb,  y4YMTBHIBAIOILYIO  pa3iMyHble  (DAKTOPBI, Takue  Kak
IIPOTHO3UPYEMBI CIIPOC, COJIHEYHOE M3JIyuyeHHe, CKOpOCTb BeTpa W T.J., I
IIPOrHO3UPOBAHUS BBIXOIHON MOLTHOCTH Kaxaoro POP.

OOyuunTe MOJeNb, UCTIONb3Ysl UCTOpUYEeCcKHe TaHHbIe. OIEHUTE TPOU3BOIUTEIHHOCTD
MO/IEJIH.

CMoienupoBaTh IHEBHYIO OTIIPABKY HAa OCHOBE IIPOTHO30B MOJIEIH.

BriOpars ¢yHKIMM, KOTOpble OyAyT BBEICHBI B MOAedb. Hopmamu3oBatb WU
CTaHJApTU3UPOBATh JAHHBIE, IPU HEOOXOTUMOCTH.

Peann3oBaTh perpecCHOHHYI0 MOJENIb C HECKOJIBKUMM BBIXOJAaMH, MCIIOJIb3YS
TensorFlow unm mo0yro Apyryro IpeanoYTUTENbHYI0 OHOIHOTEKY.

CocTaBUTH OTYET.

Pucynok 9. I'padpux pakTuyecknx u NporHO3UpPYEMbIX JaHHBIX JUIsS pacipeesieHus

SJICKTPOSHEPTIHUU OT pa3JINYHBIX HCTOUYHHUKOB B pacnpe,ueneHHoﬁ CCTHU

Jlabopamopnas padoma N5 Modenuposanue u onmumuzauus pacnpeoenenno

IHEP2eMUYUECKOll CUCHEMbl C NPUMEHEHUE MEMO0008 UCKYCCHECHHO20 UHME/IIeKMA

Hens: paspabortath U wuccienoBaTh pabOTy METOAOB ONTHMHU3ALMU YIIPaBICHUS
SHEPronoTPEONCHNEM W HSHEPreTHYECKHMH pPECypcaMd B PpAaCIpeesieHHOM MHKPOCETH C

HCIIOJIb30BAHUCM MCTOAOB NCKYCCTBCHHOT'O MHTCIJIJICKTA.
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3amanne Ha 1abOpaTOPHYIO padoTy.

1. IToctpouts rpaduku, oTOOpakKarOMMEe IUHAMUKY IPOU3BOJCTBA, IMOTPEOICHUS
SHEPTrUH, YPOBHSA 3apsija aKKyMYJSITOPOB M IMOTOKA SHEPTUU, UMIIOPTHPOBAHHOTO U3 OCHOBHOM
ANEKTPUYUECKON CETH WIIM KCIIOPTUPOBAHHOTO B HEE.

2. OmnpenenuTh HaYalbHBIC YCIIOBHS JUII MHKPOCETH, BKIIIOYAs: EMKOCTh aKKyMYJISITOPA,
MaKCHMaJbHbIE MOIIHOCTH TIO IMPOHW3BOJCTBY PHEPTHH U3 PA3IMYHBIX MCTOYHUKOB (HAIMPHUMED,
COJTHEYHBIE Oarapew, BETPOTCHEPATOPhl), CpPEIHHWE JaHHBIE [0 JHEProNOTPEOJICHUI0 B
MUKPOCETH, JpyTrue MapaMeTpbl, CUYHUTAIONIMECS BaXHBIMH JIJIS HadajlbHOH KOH(HTyparuu
MHUKPOCETH.

3. [TocTpouTh MOJEIL MPEAUKTHBHOTO aHAIW3a HAa OCHOBE paboThl OmOMmorexk python
Scikit-learn uiau TensorFlow.

4. Peanmu3oBaTh ITOPUTM ONITUMU3AIMH YIIPABJICHHUS] MUKPOCEThHIO.

5. [IpoaHanu3upoBaTh pe3y/IbTaThl ONTUMH3AIMHA U OMPEICIUTE, HACKOIbKO 3(()EKTUBHO
WCKYCCTBCHHBIA MHTEIUICKT YIIPABIISUT YHEPTHUEH MUKPOCETH.

6. OnleHNTh, HACKOJBKO YacTO OaTaped HWCIOJb30BAIKCH I HAKOIUICHUS WM BBIIAYH
SHEPIHH, U OTPEICIUTh, HACKOJIBKO Y3PPEKTHBHO YAOBICTBOPSIIMCH MOTPEOUTEIBCKUE 3aIIPOCHI.

7. CoCTaBHTb OTYET.

Pucynok 10. Busyanuzanus peanbHbIX U IPOTHO3UPYEMBIX 3HAUEHUN
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Pucynoxk 11. rpaduk creneHu BaXKHOCTH XapaKETPUCTUK MOJICIH.

Pucynok 12. Busyanu3zaius reHepupyemMoit 1 noTpeOIeHHON SHEPTUU U LIUKJIOB IIepe1adun
SHEepruu Oarapeu.
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Crpykrypa 1 dhopMma oTuera 0 1abopatopHoii pabore
Hazpanwne ydaeOHOTO 3aBeICHUS

KA®EIPA No
OTYET
3ALUIIEH C OLIEHKOI
ITPEIIOJJIABATEJIb
JOJKHOCTD, Y4. CTEIICHB,
MOJIHKCH, 1aTa WHULIAAIIBI, (pamMuTms

3BaHHC

OTYET I10 JJABOPATOPHOI PABOTE

o Kypcy: PacnipeneneHHbie HHTEIEKTYyaIbHBIE SHEPTOCUCTEMBI

PABOTY BbITTIOJIHAUJI
CTYIEHT I'P. Ne

MMOIINCH, JTaTa WHULIAAITBI, pamMuTus

Cankr-IlerepOypr 20
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Conep:kanue oTyera

Hean padoTsI:

3agaum.

Teopernyeckue cBeIeHUs

B oryere mo nmaGoparopHOW paboTe 00s3aTENBbHO JODKHBI OBITh YKa3aHbl TEOPETHYCCKUE
CBEJICHHMSI, HCOOXOJMMEBIC JIUIsI BBITIOJHEHUS J1a00paTopHON pabOThl, B TOM YHCJIC JAaHHBIE 00
YCTaHOBKE, HAa KOTOPOM BBIMOJIHSIACH paboTa.

PacuerHo-rpadpuyeckas yactb
B Havane yka3bIBaroTCsl HICXOHBIE TaHHBIE, pacueThl, TpadudecKue MOCTPOSHUS.
BriBoabl

Otuet no abopaTtopHOi paboTe 00s3aTENBHO JOIKEH COJEepXkKaTh BBIBOJABI MO J1aOOpaTOPHOI
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crincok ucronb3yemoi jureparypsl odopmisiercsi B coorBerctBun ¢ ['OCT 7.0.100-2018 —
bubnuorpaduueckas 3anucek. bubnuorpaduyeckoe onucanue. OOmue TpeOOBaHUS U TpaBUIIa
COCTaBJICHUSL.

TpeboBanus kK 0hOPMIIEHHIO OTYETA 0 JIA00paTOPHOU padboTe

1. O6uue TpeboBaHUs

1.1. B cootBerctBun ¢ ['OCT 7.32-2017 — CUBHUJ. OTueT o Hay4YHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa u mpaBuia oQopMieHHUs OTUET MO JlabopaTopHOU paboTe odopmIsercs
T00BIM TIEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe NucTa Oenoi Oymaru gopmara A4.

1.2.B oruere mo maboparopHoil pabore pgomyckaercss wmHTepBan 1.0 m 1.5, kernp  He
MeHee 12, BelpaBHUBaHUE 110 LIMPUHE, OTCTYI KpacHoi cTpoku 1.0.

1.3. IIgeT mpudra 10KEH OBITH YEPHBIM.
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2. Hymepanusi ctpaHui oT4yeTa

2.1. Ctpanunpsl oT4era cCleAyeT HyMepoBaTh apaOCKumu nudpamu, coOM0aasi CKBO3HYIO
HYMEpALUIO 110 BCEMY TEKCTy oTdera. Homep cTpaHuIbl IpOCTaBiIseTCs B HU3Y KaKIOro JIMCTA
0 LIEHTPY.

2.2. TUTYNBHBINA JIUCT BKIIOYACTCS B OOIIYI0 HyMEpAIMIO CTpaHuIll oTyeTa. Homep cTpaHuibpl Ha
TUTYJILHOM JIUCTE HE IPOCTABIISETCA.

3. Hymepauusi pa3ieioB U MOAPa3aeJI0B 0TYETA

3.1. Pa3gensl MOJDKHBI UMETh TOPSIKOBBIE HOMEpPA B IMpejesiaX BCEro oTdyera, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Paznensl MoryT ObITh pa3OuThl Ha nojpasnaensl. Hymeparus noapasienoB cocTaBiIseTcs U3
HOMepa pasjena M Hojpasjesia, 0003HaueHHOro 4epe3 TOuKy, Hanpumep, «l.1.». B koHie
Ha3BaHUA Pa3ZieyioB U MOAPA3/EIIOB TOUYKA HE CTABUTCS.

4. LiutocTpanuu

4.1. nnrocTpallid  TIOJTUCBHIBAIOTCS  CHU3Y apaOCKUMU IUdpamMu depe3 Mpodern mocie
cioBa «PUCYHOK» U UMEIOT JMOO CKBO3HYIO HyMEpallHio, TUOO HyMEpalulo B COOTBETCTBUHU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHUE, KOTOPOE YKa3bIBaeTcs IOCie
HOMEpa WUIIOCTpallMu uepe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
0ZTHOKOHTYpHOH CAP».

4.3. Tloamucu Bcex WILTIOCTPAIMU BEIPABHUBAIOTCS 110 TICHTPY CTPOKH.
5. 'padpuxn

5.1. T'paduxu nomxsbl ObITh yeTkuUMHU. [Ipu odopmiiennn rpadukoB HEOOXOAMMO YKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEH M caMUX I'paHKOB.

5.2. Ecmm rpaduku OTpakalOT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJIHEHHUE B OJHOM CHCTEME KOOpAMHAT.

6. Tadauubl

6.1.B oruere mo maboparopHoil paboTe PEKOMEHIYeTCs CKBO3HAs  HyMeparus
tabsuil. JlomyckaeTcst HyMepanus TaOmuI[ B mpejenax pasjena ordera. B atom ciydae HOMep
TaOJUIIBI COCTOUT U3 HOMEPA pa3Jieiia U MOPSIKOBOTO HOMEpa TaOJIMIIbI, pa3IeICHHBIX TOYKOU.

6.2. TaGnuiel HyMepyroTcs apaObCcKkuMu udpamm.

6.3. Hymepanusi Tabmaui; mpousBOAUTCS CO cloBoM «Tabmmiay 6e3 3Haka «No», Harpumep,
«Tabmuna 1».

6.5.4. Kaxxnas Tabnuia 10JDKHA UMETh Ha3BaHHE, KOTOPOE CIEAyeT NMOMEeNaTh Haja TaOiuien
cieBa 6e3 a03aIHOTO OTCTYIIA B OJJHY CTPOKY C €€ HOMEPOM uYepe3 THPE.
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11.3. Meroauyeckue yka3aHus sl O0yJarOIMXCs MO MPOXOXKICHUIO CaMOCTOSTEIbLHOM
paboThI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJJaHUI0 U TIPU METOJUYCCKOM PYKOBOJICTBE IMPEMOAaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOrO
YYaCTHSL.

B mporecce BBIMOTHEHHSI CaMOCTOSTENILHON paboThl, y oOyuaromierocs: (GopMmupyercs
nenecooOpa3Hoe IIaHupPOBaHUEe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3al[MM MPUOOpETAcMbIX 3HAHUN, O0ECIIEYMBACT BBICOKHIA
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TTOBBIIICHHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00y4aroUUXCASBIISIOTCS:

—  y4eOHO-METOJINYCCKUI MaTepHall 1O JUCIUILIHHE.

11.4, Metoauyeckue yKa3aHUsS I OOYYalOIIUXCS IO TPOXOXKIECHUIO TEKYIIEeTro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH MpEeAyCMaTpUBAeT KOHTPOJb KauyecTBa 3HAHUI
00y4Jarommxcs, OCylIECTBISIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OICHUBAHUS XO0/1a OCBOCHUS
JUCILIUILINHEL.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4arolUXCs MO MPOXOXKICHHUIO MPOMEXYTOUHOMN
aTTeCTallUU.

[IpomexyTouHas  arrectauus  OOydYalOIIMXCS  NpPEAyCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 0Oy4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— auddepeHuupoBaHHbIl 3auyeT — 3T0 ¢GopMa OLEHKHM 3HAHWH, NOJyYEeHHBIX
o0y4armuMcsl IpU U3YYEHUH AUCLUMILINHBL, IPU BBIMOJIHEHUN KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX Pa0OT U MPOXOXKAECHUH NMPAKTHK C aTTECTAIIMOHHON OLIEHKOM
«OTJIMYHOY, «XOPOILO0», KyJA0BIETBOPUTEIBLHOY, «HEYA0BIECTBOPUTEIHLHOM.

ITpomexyTouHas artecTanus MpoBoauTCs B GopMme auddepeHnnaibHOro 3auera. 3auer
IOPOBOJIUTCS B yCTHOW (opme 1o OujeraM B BUAE MOATOTOBKM M M3JIOXKEHUS pa3BEPHYTOTO
oTBeTa. Bpems Ha moarotosky orsera - 30 MUHYT.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlata BHECEeHUs
M3MEHEHUH U
JIOTIOTHCHUH.

Iloamnmce BHECHIETO
W3MEHEHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoi
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