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AHHOTaNINA

JucuuniuHa «PacnpeneneHHble  MHTEUIEKTYalbHbIE HSHEPrOCUCTEMBI» BXOAWUT B
00pa30oBaTeNIbHYI0 MPOrpaMMy BBICIIEr0 OOpa30BaHUS — MPOrpaMMy CHELHMAIUTETa 10
cnenuanbHocTH 13.05.02 «CrnienuanbHble 3JE€KTPOMEXaHUUECKUE CHUCTEMBD» HaIpaBIE€HHOCTU
«DJIeKTPOMEXAaHUUECKUE CHCTEMBbl CIHELMANbHBIX YCTPOHCTB M u3xenuil». JlucuunianHa
peanu3zyercs kadenpoit «Ne32y.

JucuuiuinHa ~ He  sBIseTcs  00s3aTenbHOM  NpU  OCBOGHHH  OOYy4aroIuMCs
o0pa3oBaTeNbHONM MPOrpaMMBbl W HaIpaBlieHa Ha YIIIyOJeHHOE (OPMHPOBAHUE CIIEIYIOIIUX
KOMIIETECHIINH .

IIK-1 «CnocoOHOCTh MPUHUMATh Y4acTHE B MPOCKTUPOBAHUH SJICKTPOTEXHUYECKHX M
JJIEKTPOIHEPreTUYECKUX  YCTPOMCTB, CHELUANbHBIX 3JEKTPOMEXAHUYECKMX CUCTEM B
COOTBETCTBUM C TEXHUYECKMM 33JaHMEM U HOPMATUBHO-TEXHUYECKOM JOKyMEHTalUEH,
co0uIro1as pa3IMyHble TEXHUUYECKHUE, SHEPT03(PPEKTUBHBIE U SKOJIOIHUYECKHE TPEOOBAHUS

[IK-3 «CnocoOHOCTh y4yacTBOBAaTh B IUIAHUPOBAHUHU, IOJIIOTOBKE, BBINOJIHEHUU U
00paboTKe pe3ynbTaTOB HAYYHO-HCCIIEI0BATENbCKIX U OMBITHO-KOHCTPYKTOPCKUX PaboT»

CopepxaHve IUCHMILUIMHBL OXBAaThIBA€T UIMPOKUN CHEKTP BOIPOCOB, CBA3aHHBIX C
UHTErpalyei, ynpaBleHHEM W ONTUMH3ALMENd pacHpeleNeHHbIX SHEPreTHYEeCKUX PpecypcoB
(POP) B paMKax COBpEMEHHBIX 3JIEKTPOIHEPIETUUECKUX CUCTEM.

[IpernonaBanue IUCUMIUIMHBI IMpeAycMaTpUBaeT cledyrolye (GopMbl OpraHu3aluu
yueOHOro mporecca: JeKIUH, IPAKTUIECKUE 3aHATHS, CAMOCTOSTEIbHAs pab0Ta 00ydaromerocs.

[IporpaMMoil TUCHMIIIMHBI MPEIyCMOTPEHbI CIEAYIOIIME BHJbl KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalus B popme 3auera.

OOwiast Tpy10OEMKOCTb OCBOEHMS JUCLHUIUIMHBI COCTABISAET 2 3aYeTHBIX €IUHULIBI, 72
yaca.

SI3pIK 00y4EHUS 10 TUCIMITIIMHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

OcHoBHasl 1[eNb MPENnoAaBaHus JaHHOW AUCUUIUIMHBI COCTOUT B TOM, 4TOOBI CHAOIUTH
o0yyaromuxcss 3HAHUSMM, HaBBIKAMH M AHAINTHYECKUM OIBITOM, HEOOXOAWMBIMU JUIS
noHUMaHus, 3((EKTUBHOIO YIpPABICHUS paclpeAeeHHBIMU SHEPreTHYeCKUMH pecypcaMu
(POP) B pamkax cOBpeMEHHOM UHPPACTPYKTYPBI AIIEKTPOCHAOKEHUS.

1.2. JucuunnuHa sBisercs (PaKyJIbTaTUBHOM JMCHUIUIMHOW 1O CIEUUATbHOCTH
o0pa3oBaTenbHOI MporpaMMbl Beiciero oopasosanus (naiee — OIT BO).

1.3. TlepeueHb IaHUPYEMBIX PE3YJIHTATOB O0YyUEHUS MO AUCLUHUILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCHUILTUHBI OOyYarOMIMNCA AOHKEH 00JaAaTh CIENyHONIMMU
KOMIIETEHIIMSIMU MM UX YacTsAMU. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHIKCHHS

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

IIK-1 CriocobHOCTE
NPUHUMATD y4acCTHE B
HpOCKTI/IpOBaHI/II/I
AIIEKTPOTEXHUYCCKUX U
AIIEKTPOIHEPTETUICCKUX

CTPOMCTB
yerp ’ [1K-1.3.1 3HaeT METOAUKY IPOBEICHUS
CIeIHaTbHBIX
pacueToB CXEM M IMapaMeTPOB IJIEMEHTOB
AIIEKTPOMEXAHUYECKIX

000pyI0BaHHUs; PACYETOB PEKUMOB PabOThI
CUCTEM B COOTBETCTBUHU .
[TpodeccronanbHbIe 00BEKTOB IPOECCHOHATBHON 1€ TETbHOCTH

C TEXHUYECKUM
KOMITETEHIINU SUTAHICM 1 ITIK-1.Y.1 ymeeT cobupaTh U aHATU3UPOBATh
A JTaHHBIE JJI IPOEKTUPOBAHMSI, COCTABIICHUS

HOPMaTUBHO-

KOHKYPEHTHOCIIOCOOHBIX BApHaHTOB

TEXHUYECKOU o
o TEXHUYECKUX PELICHUI
JIOKYMEHTALUEMH,

co0r0/1ast pa3InuHbIE
TEXHUYECKHE,
sHeprodhHeKTUBHBIE U
HKOJIOTHYECKHE
TpeOoBaHUs

[1K-3 CriocobHOCTB

y9ACTBOBATD B [TK-3.3.1 3HaeT MeTObI U CPEACTBA

IJTaHUPOBAHUSA U OPraHU3aluU OIIBITHO-

TUTAHUPOBAHHH,
KOHCTPYKTOPCKHUX pa3pabOTOK U
MOJITOTOBKE,
MPAKTUYECKUX IKCIIEPUMEHTATBHBIX
[TpodeccrnonanbHble | BBIOJIHEHUU U .
WCCJICIOBAHMIA; METOJIBI TIPOBEICHHUS
KOMIETEHIINU 00paboTKe pe3yIbTaToB o
HAVIHO AKCIIEPUMEHTOB U HAOIIOACHUIA, 0000IIEeHUS 1
Y 00paboTku nH(OpPMAIUH, B TOM YHUCJIE C
HCCIICIOBATEIILCKUX H .
ONLITHO MPUMEHEHHEM TEXHOJIOTHI UCKYCCTBEHHOTO

HUHTCIIJIICKTA

KOHCTPYKTOPCKHX paboT

2. Mecro nucnuIuiHHbEL B cTpykType OI1
JucuumnirHa MokeT 0a3upoBaThCs HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YYarOIIUMHUCS
IPY U3YyYCHUH CIICAYIOUIMX JAUCIUILINH:
— «DHepreTuyeckas dJIEKTPOTEXHUKAY,
— «MareMaTH4ecK1ue OCHOBbI TEOPUH IHEPIeTUYECKUX CUCTEM,
— «DHepreTuyeckas J1eKTPOTEXHUKAY,
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— «MopnenupoBaHue U ONITUMU3ALUSA B DJIEKTPOIHEPTETUKE).

3HaHMsI, MOJIyYEHHbIE IpPU H3YYEHMM MaTepuaja JaHHOM IUCHMIUIMHBL, MMEIT Kak
CaMOCTOSITEJIBHOE 3HAYEHHE, TAK M BCIIOMOTaTEbHOE MCIOJIb30BAaHUE IIPU IPOXOXKACHUU
IPOM3BOJICTBEHHON MPEIIUINIOMHON MPAKTUKH M MOATOTOBKE BBITYCKHON KBaJIM(UKAIMOHHON
paboThI, U U3YYEHUHU APYTHX AUCLUIIINH:

— «Cucrema 1ubpoBol AUCHETYEPUBALIUNY,

— «Kubepduznyeckne cUCTeMbl U TEXHOJIOTUN Y,

— «HapexxHOCTp  IJMEKTPOMEXaHMYECKUX M DJIEKTPOIHEPreTUYECKMX CHCTEM U
KOMILJIEKCOBY.

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM 00beMe JUCIUILIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOU
paboThI 1O AUCIUILTHHE (M pacrpeeeHue 3TOM TPYJO0EMKOCTH 0 CeMeCTpam) IPeACTaBICHbI B
Tadimue 2.

Tabmuua 2 — O0beM U TPYA0EMKOCTh TUCIUILTNHBI

pr,HOGMKOCTL 10

Bug yuebHoit paboThl Bcero ceMecTpam
No8
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 2/ 72 2/ 72
3E/ (uac)
H3 nux uacoe npaxmuueckoi n0020moeKu 17 17
AyoumopHnuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIIE:
nekiuu (JI), (dac) 17 17
1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sanstus  (I13), 17 17
qac

nabopatopubie pabotsl (JIP), (dac)

KypcoBoil npoekT (padota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmossmenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoi ammecmayuu: 3auer,

mudd. 3auger, sx3amen (3auer, udd. 3au, | 3Bauer 3auer
OK3.*%*)

*k
IIpumedaHue: kaHAMAATCKUI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI KX TPYJIOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Jlexuun 113 JIP KII CPC

Pasznensl, TeMBI TUCITATIIMHEBL (1ac) (C3) (1ac) (wac) (1ac)

Cemectp 7
Paznen 1. Bsemenue B  pacrnpeqeicHHbIC
WHTEIJIEKTyallbHbIE AIEKTPOIHEPTETUUECKUE
CUCTEMBI
Tema 1.1. 0630p COBPEMEHHBIX

JNEKTPOIHEPIETUUECKUX CUCTEM
Tema 1.2. PacnpenencHHbIE WHTEIUIEKTyalbHbIC
CETH U NIEPEIOBOE YIPABICHUE CETAMU

1.2.1. OcHOBBI pacrnpeiesiecHHOU
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reHepanuu U MUKPOCETEN

1.2.2. OcHOBHBIE aCIIEKThl MUKPOCETI
Tema 1.3. 3HaueHue MHTEIJIEKTa B
AIEKTPOIHEPreTUYECKUX CUCTEMAX
Tema 1.4. OcHOBHBIE TIPOOIEMBI X BO3MOXHOCTH
pacnpeiefIieHHbIX MHTEJUIEKTYaJIbHbIX CUCTEM

Pasnen 2. HckyccTBeHHBIH  MHTEUIEKT B
JHEprocucTeMax
Tema 2.1. OCHOBBI MCKYCCTBEHHOT'O HHTEIIJIEKTA
(M) u mammanoTO 00yuenus (MO)
Tema 2.2. Meronst WU, mnpumensemsie B
IIEKTPOIHEPreTUUECKUX CUCTEMaX

2.2.1. HelipoHHBIE cETH

2.2.2. JlepeBbs pELICHUN U Ciy4yailHble
aeca

2.2.3. BekTopHbIe MaIlIUHbBI C MOIJIEPKKON

2.2.4. OOyueHue ¢  HIPUMEHEHUEM
MOJIKPEIUICHUS
Tema 2.3. Ilpumenenne MM st oOHapyxeHUs
HEUCIPABHOCTEH, MPOrHO3UPOBAHUS HArpy3KH U
yIOpaBlIeHUS aKTUBAMU
Tema 2.4. Tematuueckue UccieqOBaAHUS:
peanusanus MU B sHeprocucremax B peajbHbIX
YCIIOBUSAX

Paznen 3: VYnopaBneHue U MOHMTOPHUHT
pacnpeneeHHbIX CUCTEM
Tema 3.1. KoMIOHEHTHI pacrpeieeHHbIX CUCTEM
U UX MapaMeTpbl
Tema 3.2. Cencopubie TexHonormu u loT B
DHEProcucTeMax
Tema 3.3. Crpareruun yIpaBJIeHUs
pacrpeIeneHHON reHepauen

3.3.1. [Ipsimoe ynpaBneHue

3.3.2. IlpenukTUBHOE yIIpaBlIeHNE

3.3.3. JenenTpann3oBaHHbIE "
LIEHTPAJIN30BaHHBIE CXEMBI YIIPaBJICHUS
Tewma 3.4. Posib KOMMYHHMKallHOHHBIX
UHPPACTPYKTYP B HHTEIUIEKTYaJIbHOM YIIPaBJICHUH

10

Paznen 4: Pacmmpennpie TemMbl B 00jacTu
pacnpeeneHHbIX MHTEJUICKTYaJIbHBIX
YHEPTOCUCTEM

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

Tema 4.2. HHTerpauust  BO30OHOBISIEMBIX
HMCTOYHHUKOB PHEPTUHU U TTPOOIIEMBI

Tema 4.3. YCTOHYHMBOCTL CE€TH M  acCIIEKTHI
0€30MacHOCTH B MHTEJUICKTYaJIbHBIX CHCTEMaxX
Tewma 4.4. byayiue TeHASHIUU: HA ITyTH K
MOJTHOCTHIO IIU(POBBIM U MHTEIUICKTYJTbHBIM
AIEKTPOCETSIM

10

Uroro B cemectpe:

17

17

38

Hroro

17

17

38




IIpakTHyeckass MOATOTOBKA 3aKIIOYACTCSl B HEMOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4aromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBS3aHHBIX C  Oy;aymei
po¢eCCUOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — Coneprkanue pa3esioB U TeM JEKIMOHHOTO [IUKJIIa

Howmep pa3znena Haspanue u cogepxkaHue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI

1 Paznen 1. BBemenue B  pacmpeielieHHbIE  HHTEJIEKTyallbHbIE
JIEKTPOIHEPTETUYECKUE CUCTEMBI
Tema 1.1. O630p COBpEMEHHBIX JIEKTPOIHEPTETUUECKUX CUCTEM
Tema 1.2. PacnpenencHHbIC HHTEIUICKTYalbHBIE CETH M TIEPEIOBOC
yIOpaBlIeHUE CETIMU

1.2.1. OcHOBBI pacnpeieIeHHON TeHEepalui 1 MUKpOCETeH

1.2.2. OcHOBHBIE aCIIEKTHI MUKPOCETH
Tema 1.3. 3HaueHne UHTEIIEKTA B AIEKTPOIHEPIETUYECKUX CUCTEMAX
Tema 1.4. OcHoBHBIE POOIEMBI U BO3MOKHOCTH paclpeeIeHHbIX
MHTEJJICKTYaJIbHBIX CUCTEM

2 Pa3nen 2. MIckycCTBEHHBIN MHTEUIEKT B SHEPrOCUCTEMAX
Tema 2.1. OcHoBbl uckyccTBeHHOro wuHreuiekta (MH) u  MammHHOrO
oOyuenus (MO)
Tema 2.2. Meroast U, npuMeHsieMbl€ B 31EKTPOIHEPIeTUUECKUX CUCTEMAaX
2.2.1. HeiipoHHblie ceTu
2.2.2. JlepeBbs pellieHul U ciayvaiiHble jeca
2.2.3. BeKTOpHbIE MAIIUHBI C TTOEPKKOMN
2.2.4. O6yueHue ¢ IpUMEHEHUEM IOJIKPEIICHUS
Tema 2.3. Ilpumenenne WM g oOHapykeHHs HEHCIPaBHOCTEM,
IIPOrHO3UPOBAHUS HATPY3KHU U YIIPABIECHUS aKTUBAMU
Tema 2.4. Temarnueckue uccienosanus: peanusanus MU B sHeprocucremax
B PEAJIBHBIX YCIOBHSIX

3 Paznen 3: YnpaBieHue 1 MOHUTOPUHT paclpeeIeHHbIX CHCTEM
Tema 3.1. KoMIOHEHTHI pacipeielIeHHbIX CUCTEM U UX ITapaMeTphbl
Tema 3.2. Cencopnsle TexHonoruu u [oT B aHeprocucremax
Tewma 3.3. CtpaTeruu ynpaBieHus pacipeiesIeHHON TeHepalue
3.3.1. Ilpsamoe ynpaBieHue
3.3.2. [IpequkTUBHOE yIIpaBICHUE
3.3.3.  JleueHTpanu3oBaHHbIE U  IICHTPAIU30BAHHBIE  CXEMBI

yIpaBlIeHUs
Tema 3.4. Poib KOMMYHHMKAIIMOHHBIX HHPPACTPYKTYP B UHTEIUIEKTYaIbHOM
yIpaBIeHUU

4 Paznen  4: PacmupenHele TeMbl B 00JIAaCTM  paclpeeleHHBIX

WHTEJUIEKTYJIBHBIX SHEPrOCUCTEM
Tema 4.1. Hakonurenu 3HEPTUU U UX POJIb B paclpeesieHHBIX CUCTEMaX
Tema 4.2. nTerpanusi BO30OHOBIIIEMbIX HCTOYHUKOB SHEPTHU U TIPOOIIEMBI
Tema 4.3. VYcroilumBocTh CceTM W acHeKThl  0E30MacHOCTH B
MHTEJUIEKTYyaJIbHBIX CHCTEMAaX

Tema 4.4. Bynymue TeHICHIMHU: HA TyTH K TIOJTHOCTHIO HU(PPOBBIM U
MHTEJUICKTYAJIBHBIM JIEKTPOCETIIM

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHUILIE 5.
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Ta6mmma 5 — [IpakTrHdeckue 3aHsITHS U UX TPYJI0EMKOCTh

W3 aux Ne
Ne HaunmenoBanue 1a00patopHbIX paboT TpyROEMKOCTS, | PAKTHUCCKOH | pasaena
n/m (dac) MOJATOTOBKH, | JMCIIHI
(dac) JIMHBI
Cemectp 8
1 MonenupoBanue u aHanu3 6a30Boi 3 3 1
pacrpeieIeHHONH YHEPTOCUCTEMBI
2 [Iporno3upoBanue cripoca Ha Harpy3Ky ¢ 4 4 2
MTOMOIIIbIO0 MAIITMHHOTO O0yYEHHS,
IIPUBEJCHHOTO K MOJICJIM JIMHEHHON
perpeccuu.
3 [IporHo3upoBaHue Harpy3Ku B 4 4 2
SHEPTrOCUCTEMAX C MCIOJIb30BaHUEM
VCKYCCTBEHHBIX HEHPOHHBIX CETEH
4 Ontumuzanus pacipeieIeHHOTro 3 3 3
pacnpenesieHus YHEPropecypcoB ¢
HCIOJIb30BAaHUEM UCKYCCTBEHHOTO
HMHTEJIEKTa
5 MojenupoBaHue U ONITUMH3AITHS 3 3 4
pactpeeIeHHON YHePTeTUISCKOM CHCTEMBI C
MIPUMEHEHUEM METOJIOB HCKYCCTBEHHOTO
MHTEJUIEKTa
Bcero 17
4.4. JlabopatopHble 3aHSATHUS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEACHBI B Ta0HUIIE .
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh
W3 maux Ne
Ne HanmenoBanue 1abopaTopHBIX padboT TpynIoeMKOCTS, | PAKTHUCCKOH | paspiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bcero ‘

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOM PabOTHI

VY4eOHBIM MJIaHOM He MPEAYCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJIaroIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IULE 7.

Tabmmia 7 — Buasl caMOCTOSITENbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 8,
Buna camocrositensHOM paboThI
Jac Jac
1 2 3
N3yuenune TeopeTuueckoro Mareprania
34 34
nuctumuabl (TO)




KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Brimonnaenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

Kontponbusie pabotsl 3a04nukoB (KP3)

IToaroroBka K mMpOMeEXyTOYHOMU

arrectaruu (I1A) 4 4

Bcero: 38 38

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITENTEHON PadOThI 00yUaIOMIUXCS IO JUCIHUIUTHHE (MOJTYIIIO)
Y4eOHO-METOIUYEeCKUE MATepHalbl JUII CaMOCTOSTEIBbHOW PadOThl OOYYAIOLIMXCS yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YYEOHBIX M3JaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX M3TaHUH

LIndp/ KommuecTBo 9K3eMILTSIPOB B
URL a p ec bubnmorpaduueckas ccpiika Oubmoreke
/P (KpOMe 2JIEKTPOHHBIX IK3EMILISPOB)

OCHOBBI TPOTPAMMHUPOBAHUS

Ha si3bike Python : [ DaexktponHsIii pecypce] :
yueOHO-MeToinyeckoe rnocodue / A. 1.
Cagenbes [u ap.] ; C.-Iletep0. roc. yH-T 18
a’POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH.
TeKkcToBbIE JaH. - Cankt-IleTepOypr : U3a-Bo
['YAIIL 2019. - 38 c.

OCHOBBI HCKYCCTBEHHOT'O UHTEJUIEKTA B
npoheccCuoHaNbHOM e TENbHOCTH : y4eOHO-
Meroanueckoe nocobue / A. C. CrenaikuHa,
E. A. ®ponosa, H. B. l'ymuna ; C.-Iletep6. 18
roc. YH-T @3pOKOCM. TPUOOPOCTPOECHHUS. -
Cankr-IlerepOypr : M3a-so ['YAIL 2022. -
109 c.

Bozo6HoBnsieMbie 1

HETPaTUIIMOHHBIE HCTOYHUKH SHEPTHUH : [
DIeKTPOHHBIN pecypc] : yaebHoe mocodue /
. A. Bosxos [u np.] ; C.-Iletep®. roc. yH-T 18
a’POKOCM. MTPUOOPOCTPOEHUS. - DIEKTPOH.
TeKkcToBbIE faH. - Cankt-IleTepOypr : U3a-Bo
['VAIL 2020. - 121 c.

PacripeneneHHbIe MHTEIIEKTYaIbHbIC
HHEPrOCUCTEMBI: Y4eOHO-METOINYECKOE
nocobue / B.I1. Ky3smenko, C.B. Conénsii,
50
A.B. Pricun; C.-IleTep0. roc. yH-T a3poKOCM.
npudopoctpoenus. - Cankt-IlerepOypr: Uzn-

Bo ['YAII, 2024. - 76 c.




7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAITMOHHOU ceTn «THTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIOHHO-
TEJIEKOMMYHUKAIMOHHOU cetn «HTepHeT»
URL anpec HaumenoBanue

https://rawi.ru/academy/ Acconmanus BUD, Akagemus BUD

https://www.eprussia.ru/lib/ | bubanoreka 3neKTPOHHOTO KypHaIa « JHEpreTHKa U
MPOMBIIUIEHHOCTh Poccumny

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEeUeHUs, HCIOIB3yEeMOTO TPH OCYUIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
IlepeueHp ucnonbp3yeMoro NporpaMMHOro odbecrnedeHus npejacranieH B Tadbuuue 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

Ne i/t HaumenoBanue

1 Python IDE

8.2. IlepeueHb HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenp UCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
MynbTuMeanitHas IeKIMOHHAS Ay AUTOPUS 31-04
KomnmeroTtepsl ¢ ycranoBieHHbIM Ha HUX [10 Python (Bepcus He 31-04
ke 3.x)c oubmmorekamu (numpy, matplotlib, pandas, and
scipy)
Jupyter Notebook wu mo6ast Python IDE

10. Onenounsble cpencTBa A NPOBEIEHHS IPOMEXKYTOUHOM aTTeCTalK
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TMPOMEKYTOUYHONH aTTECTAllUU
00yyJaronuxcs mo TUCIUILIMHE TTpUBEIeH B Tabnwuie 13.
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Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB 711 TPOBEICHUS POMEXYTOUYHOM aTTeCTAIINKI

Bu npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

3auer Crncox BOIpOCOB;
TecTsl.

10.2. B xauecTBe KpUTEpHUEB OICHKH YPOBHSI CHOPMHUPOBAHHOCTU (OCBOCHHS)
KOMIIETCHIIMA OOYyJYaIONMMUCS MPUMEHSETCS S-0a/ThbHas MIKaia OIEHKH CPOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOXIYJBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kputepuu ouieHKH ypoBHS ¢C(HOPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKaa PAKTEp (bopmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHbBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCJICJIOBATEIILHO U TPAMOTHO €T0 M3JIaracrT;,

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHUTEIHHOU IJIUTEPATYyPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHS C IPAKTUICCKOM
JIESITCIIBHOCTHIO HAIPaBJICHUS;

— yMeJ0o 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— cBOOO/IHO BJIAQJIEET CUCTEMOM CIIENHUATN3HPOBAHHBIX IIOHSITHIA.

«OTIIMYHO»
<Ga4YTCHO»

— 00y4JaroIuiicsi TBEPIO YCBOMII POTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CyIIeCTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BIIaJICET CHCTEMOM CIIeIIUAIU3UPOBAHHBIX IIOHSITUH.

«XOpOoLIO»
(GauTCHO»

— o0yuyaroluiicss YCBOMJI TOJBKO OCHOBHOM IMPOrpaMMHBIN Martepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYJHEHUS B IPAKTHUYECKOM IIPUMEHEHHHM 3HAHUHI
HallpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS,

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BHIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TPHU
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKEHHUS;

— He (hOPMYJIUPYET BBIBOJOB M O0OOIICHHIA.

«HCYHOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocsr (3amaun) nmst sk3aMeHa mpeIcTaBiIeHbl B Taomie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon

Ne /i [lepeduens BOmpocoB (3a1au) Juisl SK3aMeHa
MHAMKATOpa
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‘ Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocs (3amaun) asist 3a4eTa npeacraBieHbl B Tadbmuie 16.
Tabauna 16 — Bonpocs! (3agaun) ams 3a4yera

Ne i/t

[Iepeuens BompocoB (3a7a4) Aj1s 3a4eTa

Kon
WHIUKAaTOpa

KakoBa ocHOBHas 11€J1b HCIOJIb30BaHUSI HUCKYCCTBEHHOTO
MHTEJJIEKTa B DHEprocucremMax?

HazoBuTe nBa ajiroput™Ma HCKYCCTBEHHOTO MHTEIUICKTA,
0OBIYHO MCTIONB3YEMbIX JUIS IPOTHO3UPOBAHUS CIPOCa B
HHEpProcucTemMax.

Kak mammnHoe 00ydyeHue crnocoOCTByeT IPOrHO3UPOBAHHIO
TEXHUYECKOTO OOCITYKHBAHUS dJIEKTPUICCKUX CHCTEM?
Omnpenenute HEHPOHHBIE CETH U UX 3HAYCHUE B
MIPOTHO3UPOBAHUN OTKA30B SHEPTOCUCTEM.

Kakoii MeTo/1 HCKyCCTBEHHOT'O MHTEIIJIEKTA TTOXOAUT ISt
pacro3HaBaHusl 3aKOHOMEPHOCTEH B JaHHBIX O MOTPEOJICHUH
AIEKTPOdHEeprun?

IK-1.3.1

Kaxk o0yuenue ¢ mojakperyieHieM noMoraeT OnTUMU3UPOBATh
paboTy anekTpocereii?

KaxkoBa posnb HCKYCCTBEHHOTO MHTEIIJICKTA B MOBBIIIICHUU
3HeprodPEKTUBHOCTH 3TaHHI?

Kakoii aTan npeaBapuTeibHON 00pabOTKH TaHHBIX UMEET
pelaroiee 3HaueHue A1 00y4eHUs TOUHBIX MOJIee
MCKYCCTBEHHOI'O MHTEJIJIEKTa IIPU aHAJINU3€ dHeprocucrem?
OO0BbscHUTE, KaK UCKYCCTBEHHBI MHTEIJIEKT MOXKET IIOMOYb B
00Hapy>XEHUU aHOMAJIUN B SHEPTOCHUCTEMAX.

Kak M0>XHO KCII0IB30BaTh UCKYCCTBEHHBIM MHTEIJIEKT JUIs
MIPOTHO3UPOBAHUS U CMATYEHUS TTOCIIEICTBUI TepeOOeB B
10/1aue ANEKTPOIHEPIUU?

[K-1.V.1

10.
11.
12.

13.
14. KakoBo 3HaueHne KOAQPHUIIHEHTa MOITHOCTH B 3JIEKTPUUECKOM

15.
16.

17.
18.

19.

OnuUIINTE OCHOBHBLIE KOMIIOHEHTHI BHCKTPOBHGPFGTHHCCKOﬁ
CHCTEMBI.

Kaxk nucbananc a3 B TpexdazHoit cucteme BIUsSET Ha
Ka4eCTBO JJIEKTPOIHEPTHH?

KakoBbI Ki1r04€BbIE TApaMETPBhI JIE KOHTPOJIS
pabotocnoco6HOCTH TpaHchopmaTopa?

Kaxk ynpasnsieTcst peakTHBHasi MOLITHOCTb B SHEProcucreme?

CHUCTEME U KAK €r0 MOKHO YJIYUIIUTh?

OObscHUTE IIPpUHIUIT paGOTLI ABTOMAaTUYCCKOI'O BBIK/IIOYATCIIA.

Kak ynpaBisifoTcst 4acTOTHBIE OTKJIOHEHUS B paMKaX OOJIBIION
B3aMMOCBS3aHHOM ceTH?

KaxoBa ponp KoHAE€HCATOpHOM OaTapen B sHEprocucTemMax?
OnuimTe OCHOBHBIE 3TAlbl, CBI3aHHbIE C TIPOBEICHUEM
aHaJIM3a MMOTOKA Harpy3KH.

Omnpenenure 3HEProd(PPEeKTUBHOCTD B KOHTEKCTE
ANIEKTPOIHEPreTHIeCKNX cucteM. Kak pacnpeneneHHbIe
MCTOYHUKHU T€HEPalluy BIUSAIOT Ha S3HEPro3(hPpeKTUBHOCTD
SHEPrOCUCTEMBI?

20. Kakyro posib UTpaeT yrnpaBJeHUE CIIPOCOM B TOBBIILICHUH

3HeprodHPEKTUBHOCTH IIEKTPOCETEH?

21. Kak uHTerpaiysi BO300HOBIISIEMBIX HCTOYHUKOB YHEPTHUH,

[IK-3.3.1
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SHEPrOCUCTEMBI?
B paclpeAeTUTEIbHBIX CETSX.
0011y10 3(hPEKTUBHOCTH SHEPTOCUCTEMBI.
25. Kakue npo6GiieMsl B 001acT 3HEProdHEeKTUBHOCTH

BO3HUKAIOT B CBS3U C YBEJIMYCHUEM IPOHUKHOBEHHSI
AIIEKTPOMOOHITCH?

TOBBIIIEHUH SHEProdPPeKTHBHOCTH.

TaKUX KaK COJIHEYHAs! U BETPOBasi, BIUsAET Ha 3()(HEKTUBHOCTH
22. O0bscHUTE 3HAYCHHE BHICOKOA(D(DEKTUBHBIX TpaHCHOPMATOPOB
23. Onumure BIUSHUE TOTEPh HA JIMHUAX AJIEKTPONepe1adn Ha

24. Kax cuJI0oBbI€ 3JIEKTPOHHBIC YCTPOICTBa MOTYT IIOMOYb B
HOBBIIIEHUH 3(P(PEKTUBHOCTH CUCTEM IIEKTPOCHAOKEHNs?

26. O0bBsacHUTE KOHICIIIHUIO «YMHBIX ceTel» M UX MOTCHIIHA B

[lepeuenr TeM JIsi KypCOBOTO TPOCKTHPOBAHUS/BBITIOIHEHUS KYPCOBOW pabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabnumna 17 — IlepeueHb TeM JijIsi KYPCOBOTO NMPOSKTUPOBAHMsI/BBIIIOJHEHUSI KyPCOBOM pabOThI

Ne i/t

paboThI

[TpumepHBIii IepedeHb TeM ISl KypCOBOTO MPOESKTHPOBAHUS/BBINIOIHEHUS KYPCOBOM

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocel  my1st  mpoBeleHUsT TPOMEXYTOUHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0nwmie 18.

Tabmmua 18 — IIpumepHBbIi IepeueHb BOIIPOCOB JUIsi TECTOB

. Kon
Ne i/t [IpuMepHBIii TepedeHb BOIPOCOB ISl TECTOB
WHJIUKATOpa
1. Kakue u3 cunenyronmx 3aad Hanbosiee XapakTepHbl s T1K-1.3.1
pacIpeeIeHHBIX HHTEIIEKTYAIbHBIX YHEPTOCUCTEM? TIK-1.V.1

a) MOHUTOPHUHT COCTOSTHUS 000y NIOBaHUS
b) Ynpasnenue sHepronotpedieHneM

¢) YmpaBieHue yMHBIM JOMOM

d) Ananu3 60IBIIMX JaHHBIX

2. Kakue U3 caeayomux 3a1a4 Han0oJiee XxapakKTePHLI JIJis
obecreyeHns 0TKa30YCTOMYMBOCTH B pACIPEIEICHHBIX

HUHTCIICKTYAJIBbHBIX 3H€DFOCI/ICTGM3X?

a) MOHUTOPHHT COCTOSTHHSI 000y T0BaHHS
b) Ynpasnenre yMHBIM JOMOM

¢) MOHUTOPHHT 3HEPronoTpeOICHUs

d) Aranu3 60IBIIMX JaHHBIX

3. ComocTaBbTe METOABI XPAaHEHMS DHEPTUHU K IMPEII0KEHHBIM

KaTCropusiam.

1) Kpatkocpounsie

2) HoarocpouHsle

a) barapeun

b) ['mapoakKyMynupyIoLIfe CTaHIIUN
¢) CxaTslii BO31yX

d) TeroBbIc HAKOTTUTEIIH

e) BopoposaHblie TONIMBHBIE 371€MEHTHI
) DnekTpoxuMHUECKHE KOHACHCATOPHI
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g) Mexannyeckue HaKOIUTEIN
h) Xumudeckre HaKOMUTETH

4. CocTaBbTe MPABUILHYIO MOCIIEIOBATEIBHOCTD ITAIOB YIIPABICHHS
JHEPrOMOTPEOICHUEM:

a) OnTumuzarys noTpeOIeHus

b) Coop maHHBIX

¢) Buenpenue pemenuii

d) AHanu3 TaHHBIX

5. Kakue OpCUuMYIICCTBA U BbI3OBEI CBA3AHEI C I/IHTCFDaL[I/Ief/'I YMHBIX
CYCTYHMKOB B BHCDFOCI/ICTCMV?

1. Kakue Mepbl 0€301MacHOCTH HEOOXOAMMO YUUTHIBATH MPU IK-3.3.1
pa3paboTKe pacnpeieIeHHbIX MHTEIEKTYAIbHbBIX SHEprocucTeM?

a) AyTeHTH(HKAINS TOIh30BaTeIeH

b) 3amura ot kubeparak

¢) llIndpoBanue gaHHBIX

d) Bce BhImenepeyncieHHoe

2. Kakue u3 clielyIonmx TeXHOJIOTUN HCIIOIB3YIOTCS IS
obecrnedeHrs MacIITaOUPYEMOCTH B PACTIPEICIIEHHBIX
HHTCIUICKTYAIIbHBIX SHEProcrcTeMax?

a) O0nayHbIe BHIYUCICHUS

b) Unurepuer Beteii (IoT)

c¢) Jatuuku

d) MammunaHoe oOyueHue

3. ComocTaBbTe TUIBI CETEH K NPESIOKEHHBIM KAaTETOPUSIM.
1) YMHbIE ceTn

2) TpaaunOHHbIE CeTH

a) CeTH ¢ ABYXCTOPOHHEHN CBSA3BIO

b) Cetn ¢ ogHOHANPABICHHO CBSI3bIO

¢) Ceru ¢ uHTEerpanuet BO300HOBIIIEMBIX HCTOYHUKOB
d) Ceru 6e3 HHTErpanuy BO30OHOBISIEMbIX HCTOYHHKOB
e) CeTu c aBTOMaTHUECKUM YIIPABICHUEM

f) Cetr ¢ py4HBIM yIIpaBICHUEM

g) CeT ¢ MOHUTOPHHIOM B pealbHOM BPEMEHHU

h) Cetu 6€3 MOHUTOPUHTA B PEaIbHOM BPEMECHU

4. CocTaBbhTe IPABUILHYIO IOCIECA0BATSIBHOCTD IIATOB CO3IaHUS
pacnpeAeaSHHON Y HEPIrOCHCTEMbI:

a) Onenka nmotpedbHOCTEH

b) YcranoBka o60pyaoBaHus

) PazpaboTtka mpoekta

d) TectupoBaHue ¥ BBOJ] B SKCIUTyaTaIIUIO

5. Kakue dhakTopsl clIeaAyeT VUUTBIBATH IIPU BEIOOPE CUCTEMBI
XpaHEeHUs DHEPTUU?

[Ipumeuanue:

3aganue 1 Tuma ¢ BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YEThIpEX MPETIOKEHHBIX H
000CcHOBaHUEM BBIOOpA:

[TomHOE COBMazeHNE C BEPHBIM OTBETOM — 1 OaJw.
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HesepHnpriit oTBeT min ero orcyrcreue — 0 6aios.

3amanue 2 TUHa ¢ BBIOOPOM HECKOJIBKMX BapHAaHTOB OTBETAa W3 IPEIJIOKCHHBIX H
pa3BepHYTHIM 00OCHOBaHHEM BBIOOpA:

[TosHOE COBIAZICHHE C BEPHBIM OTBETOM 1 Oast.

OTcyTCcTBHE MUHUMYM OJHOTO MPaBWJIBHO OTBETA WJIM TOJHOE OTCYTCTBYeT oTBeTa — 0
0ajIoB.

3ananue 3 TUNa Ha YCTAHOBJICHHUE COOTBETCTBUSI:
[TonHOE coBnaieHue ¢ BEPHBIM OTBETOM - 1 Oa.
HesepHoe comocTaBiieHrne 0TBETOB WM OTCYTCTBUE O0TBeTa — () Gaiios.

3aganue 4 THIAa Ha YCTAHOBIICHUE TTOCIIEIOBATEILHOCTH!
[TosHOE MpaBUIILHOE COBIAJIEHUE OYEPETHOCTH OTBETOB - 1 Oamiom
Hapy1ienne npaBUIIBHOTO MOPS/IKa OTBETOB MJIM OTCYTCTBHE oTBeTa — () Oaiios.

3agaHue 5 TUNA C Pa3BEPHYTHIM OTBETOM:

[TpaBrIbHBIN OTBET 3a 3a7jaHKe OLleHUBaeTCs - 3 Oaa.

Ecnu nomymiena ojHa ommOKa \ HETOYHOCTh \ OTBET NMPaBUIIBHBIN, HO HE TONHBIH - 1
OaI.

Ecnu nonymeno Oosnee 1 omubOku \ oTBeT HempaBwibHbI \ oTBeT orcyrcTByeT — 0
0aJu10B.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He mpeaycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLEIypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOIMX dTanbl (OPMUPOBAHMS KOMIETEHLUH, COAEpXKaTcsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYpPY
IIPOBEJCHUS TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTali 00y4aronuxcs
I'VAIL

11. Meroauveckue yKa3aHus A 00y4JarOMUXCs 0 OCBOCHUIO TUCITUTUTHHBI

11.1. Metonuueckue yka3zaHus [ OOYyYarOImIMXCS 110 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTephaja — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M SCHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOHM JIEKIMM B
pamMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTAJIBHBIX TpoOJeM TUCHMIUIMHBI, METOJOB HAy4YHOro TIO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIUsS BBIIOIHSAET METOI0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW 0o0ylacTH 3HaHus, €€ MpoOseMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
IIOKAa3bIBACT B3aUMOCBS3b C APYTUMU JUCLUIUIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00YYarOIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIIEBOM YCTAHOBKON K KaXK10M KOHKPETHOU TEME;

— TOJIy4eHHE ONbITa TBOPUYECKOH pabOTHl COBMECTHO C IIPEIOIaBaTEIIeM;
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— pa3BuTHE MNpOo(ecCHOHATBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpPeaMETy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIIICHHSL.

— TOSIBJICHHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TIONy4YeHUE 3HAHUH O COBPEMEHHOM YypOBHE pAa3BUTHUS HAYKH U TEXHUKU U O
NPOTHO3€ UX Pa3BUTHS Ha OJVDKaNIINE TOJIbI,

— Hay4YuThCsl METOJUYECKH 00padarbiBaTh MaTepuas (BBIACIATH TJIABHBIC MBICITH H
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B PA3IMYHBIX
bopMyITUPOBKax);

— MOJIyY€HHE TOYHOTO TOHUMAHHS BCEX HEOOXOIUMBIX TEPMHUHOB M TTOHSTHIA.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIaiJoB H
UCIIOJIP30BAHUEM PA3IaTOYHOTO MaTepualiia IpH TPOBEICHUH KOPOTKHX JTHCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CrpykTypa MpeAaoCTaBlIeHHs JICKIIMOHHOTO MaTepHhalia MPOU3BOJUTCS COTJIACHO TeMaM
pa3eNoB AUCIHILTUHBL, TIPECTABICHHBIM B Ta0HIIe 4.

11.2. MeTtoau4ieckue yka3zaHUs JUIsi OOYYaIOIIUXCS O TPOXOXKJICHUIO MPAKTHUYSCKHUX
3aHATHMN

[IpakTrueckoe 3aHSTHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
mpolecca, 3aKII0Yaroniasicsl B BHIIOIHEHUN 00yYalOIMMMUCS 1O PYKOBOACTBOM IpenofaBaTes
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C LEJTbI0 YCBOCHHUS HAYYHO-TECOPETHYECKHUX OCHOB YUYEOHOMU
JTUCIUILIMHBL, TPHOOPETEHUsI YMEHUN U HAaBBIKOB, OIBITA TBOPUECKOH J€ATEILHOCTH.

enpro mpakTUUECKOTO 3aHATUA ISl 00YUYAIOIIEroCsl SBJISICTCS] MPUBUTHE O00YYarOIIMMCS
YMEHUI 1 HaBBIKOB MPAKTUYECKOW EATEIbHOCTH 110 U3yYaeMOM JUCIUIUIUHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUN 00YYAIOIUMCS PAKTHUSCKUX 3aHSATHI:

— 3aKkperuieHue, yriayOJeHue, paclIMpeHue W JeTalu3alvs 3HAaHUM TpH PEIICHUHN
KOHKpPETHBIX 33714,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJAJICHHME HOBBIMH METOJaMH W METOAUKAMH HW3YYEHHUS KOHKPETHOW yueOHOi
JIUCILUIUINHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHUSI TIOJYYEHHBIX 3HAHUM ISt
BBITTOJTHEHHS 3aTaHUI;

— ofecrnieueHue parMOHAILHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIyalbHON (Gopm
00yueHwusl.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUYECKUX 3aHATHM

Hpaxkmuuecxkasa pavoma Nol «Moodenupoeanue u ananuz 06a3060U pACHPeOeIeHHoN
JIHEpzocUCHeMbl)

Lenb: U3yyeHHE OCHOBHBIX JJIEMEHTOB PACIpPEIEICHHBIX CUCTEM 3JIEKTPOCHAOKEHUS U
MOJlyYeHHUE MPAKTUYECKOrOo OIbITa MOJEIHMPOBAHMUS M aHalIW3a paboThl CHUCTEM C
UCIIOJIb30BaHUEM s3bIka Python.

Bagaun:
1. Co3garp 6a30ByH0 MOAENH pacIpeneleHHONW 3HepProcucTembl. ONpeaenuTs MPOCTYIO
CUCTEMY, COCTOSIIYI0 M3 MCTOYHHMKA, HArPy3KH U paclpeAeNuTeNbHbIX JUHUNA. Mcnonp30BaTh

numpy i ONpeACICHUA TaAKUX MTApaMETPOB CUCTCMBbI, KaK HAIIPAKCHUEC, TOK, COIIPOTHUBJIICHUC U
MOIITHOCTbS.
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2. TlpousBecTu aHanM3 MOTOKAa Harpys3kd. PaccumTaTh IMOTOK MOIIHOCTH Y€pe3 CUCTEMY
IpU pa3IMYHBIX pexumax Harpy3ku. [IpoaHanusupoBaTh NajeHUE HANPSHKEHUS U TOK B
pacnpeneIuTeNbHbIX TUHUAX, UCIIOIb3YS 3aJaHHbIE [IAPaMETPHI.

3. IlocTtpouth BH3yanM3anuio IUHAMUKH cucTeMbl. Mcmonb3ys matplotlib, moctpouts
rpaduKy, MOKA3bIBAOIINE 3aBUCHUMOCTh MEXKIY PAa3IMYHBIMH IapaMeTpamMu, Hampumep, Kak
U3MEHSCTCS TaJleHHE HANpsDKCHUS TMPH yBEIUYCHUH HArpy3KH. BBIIENUTh MOTCHIUATBHBIC
TOYKH HECTAOMIILHOCTH WIH HEI(D(PEKTUBHOCTH.

4. Tloctpouth Tpaduku mHpolecca BIUSHHS paclpelesieHHONW reHepanuu. lIpencraBuTh
UCTOYHUK pacIpe/leIeHHOW TIeHepaluy, HanpuMmep, HeOOJbIIYH COJHEUYHYI Oarapero Win
BeTpsiHyI0 TypOuny. IIpoananmu3upoBarh, Kak 3TO BIMSET HAa OOIIYI0 JMHAMUKY CHCTEMBI,

OCOOEHHO B YacTHU PEryjInpoBaHus HAIPSKCHUSA U IIEPETOKOB MOIITHOCTH.

5. CocTaBuUTb OTUET C l'IOI[pO6HBIM aHaJIM30M.

PI/ICYHOK 1. rpa(l)I/IK 3aBUCUMOCTH IMaACHUSA HANIPSP)KCHUS OT COIIPOTHUBJICHUA HAI'PY3KH

Pucynok 2. I'paduk 3aBucMMOCTH MaJieHUs HAMIPSHKEHUS OT CONTPOTUBIICHHS Harpy3KH Mpu
MCIIOJIb30BAaHUU COJTHEUHOM TeHepaluu
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Tabnuia Ne20. Pe3ynbrarsl MoieTupoBaHus pacpee]ICHHON SHEPTOCUCTEMBI C MHTETpalluei
HCTOYHHKA COJTHEYHOU SHCPIruu

ConpoTusieHue MormurHocTb 6€3 MoutHocTs € [Tanenue [Tanenue
Harpy3ku (Om) COJIHEUHBIX MaHENeN | COJHEYHBIMU HaTpsKEeHUs 0e3 HaIpsKEeHUs C
na”ensmu (BT) COJIHEYHBIX MMaHEJNEeH | COJHEYHBIMU
B) na”ensmu (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

Ilpakmuueckasa padoma Ne2. Ilpoznozupoganue cnpoca Ha HA2PY3KY € HOMOULbIO
MAWUHHO20 00YUeHUA, NPUECOEHHO20 K MOOeAU IUHCHHOU PezPecCuu.

Henb: n3yunth yHIaMEHTAIbHBIE TOHITUS JIMHEHHOW PErpeccuu U ee MpUMEHEHHe AJIs
MPOTHO3UPOBAHUS CIIPOCA HA DJIJIEKTPUYECKYI0 HArpy3Ky B 3aBUCHMOCTH OT pPa3IUYHBIX
HE3aBHCHUMBIX TEPEMEHHBIX, TAaKMX KaKk TeMmIeparypa W JeHb HeAeNu, OOyYHuTh MOJEThb
MaIIMHHOTO O0y4YeHHus Il MPOTHO3MPOBAaHMS OyIylIero CHpoca Ha Harpy3ky Ha OCHOBE
UCTOPUYECKHUX JaHHBIX.

3agauu:

1. Co3garh cuHTEeTMYECKHII HAOOp MaHHBIX, MOJETUPYIOUIMH HCTOPHUYECKUN CIPOC Ha
ANEKTPUYECKYI0 HArpy3Ky C y4e€TOM TeMIIepaTypbl W JIHS HENETHW B KAa4eCTBE KIIFOUEBBIX
(bakTOpOB BIHSIHHUSL.

2. BemonHuTh pa3BefouHblid aHanu3 gaHHbIX (EDA) 1y BBISBICHHS TEHACHIUN H
B3aMMOCBS3€H B HA0Ope JaHHBIX.

3. Ucnonp3oBaTh 0OyYEeHHYIO MOJENb JUISI MPOTHO3UPOBAHUS 3HAYCHHWA HA TECTOBOM
Habope.

4. PeanizoBaTh MOJIEIb TUHEHHOM perpeccuu Jijisi MPOTHO3UPOBAHUS CITPOCA HA HArPY3KYy.

5. Ouenuth 3¢PGEKTUBHOCTh MOJIEIH C TOMOIINBIO TAaKUX TMOKa3aTeled, KakK CpemaHss
abcomoTHas omnbka (MAE) u cpennexBagparuynas ommnoka (RMSE).

6. CocTaBUTH OTHET.

Pucynok 3. I'paduk cpenHeit motpeGHOCTH B HAarpy3Kax Mo AHSIM HEJEeNN
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Pucynok 4. I'paduk hakTHIecKOro u MPOrHO3UPYEMOT0 CIIPOca Ha HArpy3Ky

Pucynok 5. I'paduk ocTaTOUHBIX 3HaYEHUI

IIpakmuueckan padoma No3. «IIpozno3uposanue HAZDY3KU 6 IHEP2OCUCHEMAX C
UCHOJIb308AHUECM UCKYCCMECHHBIX HEUPOHHBIX cemeil)

Ilenb: TPUMEHUTHh TEXHOJOTHIO HMHTEIUIEKTyalnbHbIX HelpoHnHbslx cereil (MHC) B
AIIEKTPOIHEPIETUYECKUX CHCTEMAX, pa3padboTaTh MOJIENH JIsl IPOTHO3UPOBAHUS JIEKTPHUECKON
Harpys3Ku.

3ananue.

PazpaboTaTs HelipoceTeBYO MOJIENb sl TPOTHO3UPOBAHUS YJIEKTPUUECKON HArpy3KU HA
OCHOBE UCTOPUYECKUX JTAHHBIX.

O1eHUTh TOYHOCTh MOJIENH 110 CPABHEHHUIO ¢ (PAKTUYECKUMH 3HAYCHUSIMU HATPY3KH.

Metoandeckne yka3aHHs K BBIIIOJHEHUIO paOOTHI.

1. IloAroToBUTHh JaHHbIE, HUCIOJb3YysS CHHTETHUECKHMH HaOOp MaHHBIX, UMUTHUPYIOIINI
UCTOPUYECKHE JaHHBIE O Harpy3ke, ¢ TaKMMH aTpuOyTamMu, Kak JaTa, 4yac, TeMIeparypa u
(akTHueckas Harpy3Kka, HOpMaJIU30BaTh HAOOP TaHHBIX.

2. ChopmupoBaTh HEHPOCETEBYIO MOJENb, MCHONB3Yys OuOnmoreku Python, Takme kak
TensorFlow wmm Keras. Paznenuts Habop AaHHBIX Ha OOYyYarOIMH M TECTOBBIA HAOOPHI.
CrnpoekTupoBaTh apxXUTEKTypy HeHpoHHON cetn. OOy4YUTh HEHUPOCETEBYIO MOJENbh Ha

oOyudatoreM Habope.
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3. Ilpoussectu oneHky. Mcnonb3ys 00ydeHHYIO MOJIEb ISl POTHO3UPOBAHUS 3HAUCHUM
Harpy3KH B TECTOBOM Habope.

4. Paccumtath mokasarenu 3G (HEKTUBHOCTH, Kak cpeaHsas adcomoTHas ommbka (MAE) u
cpenHekBanparuyHas omuoka (RMSE).

5. Anamus. [Toctpouts rpaduku cpaBHEHHS (HAKTHUECKUX M MPOTHO3UPYEMBIX 3HAYCHUH.
YCTaHOBHUTH BO3MOKHBIC MPUYUHBI PACXOXKICHUN MeXIy (HAaKTUUYECKUMU U MPOTHO3ZHBIMU
3Ha4eHUsAMU. [IpeIoKUTh BO3MOXKHBIC YIIyUIICHUS WK TOPAOOTKU MOICIIH.

6. CoctaBuTh OTYET.

Pucynok 6. Hopmanu3zoBaHHble JaHHBIE HATPY3KHU, [IOJIYUYEHHBIE B PE3YJIbTATE PEILICHUS MOJIEIH.

Pucynox 7. I'paduk cpaBHEHHS OMIMOOK MOJIENH IO MEPEe MTPOXOXKICHHUSI ITTOX

Pucynok 8. I'paduk cpaBHEHMS ICTUHHBIX U TIPEICKA3aHHBIX 3HaYEHUH B KBT.
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IIpakmuueckas padvoma Ned Onmumuzauus pacnpeoeieHno2o pPacnpeoeienus
IHEP20PEcyPCco8 ¢ UCHOIb308AHUEM UCKYCCMEEHHO20 UHMEIIeKmMd

Ilenb: BHeApUTh M OOYYUTh MOJEIb MAIIMHHOIO OOYYEHHMs, IPEICKa3bIBAIOIILYIO
ONTUMAJIBHYIO OTIPABKY HECKOJIBKUX PACHpEENIEHHBbIX PHEpreTuueckux pecypcos (POP) mis

YAOBJIETBOPEHUS IOTPEOHOCTEN ANEKTPOCETH.

3ananue.

1. Bueapute MoOnenb, YYHTHIBAIOIIYIO  pa3inu4yHble  (AaKTOpbl, Takue  Kak
NPOTHO3UPYEMBIH CIIPOC, COJHEYHOE W3JIy4YeHHE, CKOpPOCTh BeTpa H T.J., JUIS
IIPOrHO3UPOBAHMS BBIXOJHONW MOLIHOCTH Kaxoro POP.

2. OOyunTe MOJIeNb, UCTIOJB3Ys HCTOPUUECKUE AaHHbIe. OLEHUTE MPOU3BOAUTEILHOCTh
MOJIETIH.

3. CmopaennpoBaTh JTHEBHYIO OTIPABKY HA OCHOBE MPOTHO30B MOJIEIH.

4. BpiOpath (yHKIMH, KOTOpble OYyIyT BBeAeHBI B Monenb. HopmammsoBare wimm
CTaHJApTU3UPOBATh JaHHBIC, TP HEOOXOJMMOCTH.

5. Peanmm3oBaTh perpecCHOHHYIO MOJIENb C HECKOJHKUMH BBIXOJAMH, WCIIONB3YS
TensorFlow nnm n1r00y10 Apyryro NpeanodYTUTENbHYI0 OMOIHOTEKY.

6. CocTaBHTH OTYET.

Pucynok 9. I'paduk pakTnyeckux v MporHO3UPYEMbIX JaHHBIX JUIS paclpeesIeHus
JNEKTPOIHEPIUH OT PA3JIUYHBIX HCTOYHUKOB B PACIPENCICHHON CETH

IIpakmuueckana padoma No5 Mooeauposanue u onmumuzayus pacnpeodesieHHou
JHEpPZeMmuUYeCKol CUCHeMbl C NPUMEHEHUE Mem 0008 UCKYCCMEECHH 020 UHHe/lIeKma
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Ilenp: pa3paborarh W wuccienOBaTh pabOTy METOAOB ONTHMHU3AIMH YIIPABICHUS
SHEPronoTpeOICHUEM W DSHEPreTHYECKMMH pPEecypcaMH B pacHpelelieHHOH MHKPOCETH C
UCTIOJIb30BAHUEM METOJIOB UCKYCCTBEHHOTO MHTEIICKTA.

3amanue.

1. [Toctpouth rpaduku, OTOOpaXarIUe JAUHAMHKY I[POU3BOJCTBA, MOTPEOICHUS
SHEPIr'uH, YPOBHS 3apsia aKKyMYJIATOPOB U TIOTOKA SHEPTHU, KMIIOPTUPOBAHHOTO M3 OCHOBHOMU
AJNEKTPUYUECKON CETH WM KCIIOPTUPOBAHHOTO B HEE.

2. OmnpenenuTh HaYalbHBIC YCIOBHS Ui MHKPOCETH, BKIIFOYAs: EMKOCTh aKKyMYJISATOpa,
MaKCHUMaJIbHbIC MOIHOCTH 110 MPOM3BOJCTBY SHEPIHMH M3 PA3IHMYHBIX HCTOUYHUKOB (HAIIpUMED,
COJIHCUHbIE Oarapeu, BETPOTCHEPATOphbl), CPEIHHE JAHHBIC II0 JSHEPrONOTPEOJICHUIO B
MUKPOCETH, JPyTrUe MapaMeTpbl, CUYHUTAIONIMECS BaXXHBIMH JIISi HAYaJIbHON KOH(HTryparuu
MHUKPOCETH.

3. ITocTpouTh MOJEIL MPEAUKTUBHOTO aHAlW3a Ha OCHOBE paboThl OmOMMorek python
Scikit-learn nau TensorFlow.

4. Peanmu3oBaTh aJITOPUTM ONITUMH3AIMH YIIPABJICHHUSI MUKPOCEThHIO.

5. TIpoananu3upoBaTh pe3ysIbTaThl ONTUMH3AINN U ONPEACTUTE, HACKOIBKO 3(PPEKTUBHO
UCKYCCTBEHHBIN MHTEIICKT YIIPABIISLT SHEPTUECH MUKPOCETH.

6. OueHuTh, HACKOJILKO YacTO OaTaper HCIOJIb30BAINCH Il HAKOIUICHHUS I BbIIA4U
SHEPTHUH, U OTIPENICIIUTh, HACKOJIBKO 3(p(PEKTUBHO yIOBIETBOPSIIUCH IOTPEOUTEIHCKHIE 3aITPOCHI.

7. CocTaBUTH OTUET.

Pucynok 10. Busyanu3zanus peaabHbIX U IPOTHO3UPYEMBIX 3HAYEHUM
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Pucynoxk 11. rpaduk creneHu BaXKHOCTH XapaKETPUCTUK MOJICIH.

Pucynok 12. Busyanuzaius reHepupyemMoit 1 moTpeOIeHHONW SHEPTUN U LIUKJIOB Nepeaayn
SHEepruu Oarapeu.
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Crpykrypa 1 hopMa 0TUETA O IIPAKTUYECKON paboTe
Hazpanwne ydaeOHOTO 3aBeICHUS

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

3BaHHC

OTYET I10 IIPAKTUYECKOI PABOTE

no kypcy: PACIIPEAEJIEHHBIE UHTEJUIEKTY AJIbHBIE DHEPT'OCUCTEMBbI

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
CBEJICHMSI, HCOOXOJMMEBIC JIJIsl BBITIOJHEHUS 1a00paTopHO pabOTHIl, B TOM YHWCJIE NaHHBIC 00
YCTaHOBKE, HAa KOTOPOM BBIMOJIHSIACH padoTa.

PacuerHo-rpadpuyeckas yactb
B Havarne yka3bIBaroTCsl HCXO/AHBIE TaHHBIE, PaCYEeThl, TpadudecKre MOCTPOCHHUS.
BriBoabl

Otuer no nabopaTtopHOi paboTe 00s3aTeNbHO JOIDKEH COJAEpXkAaTh BBIBOJABI MO J1AOOpPaTOpHOU
padoTe, B KOTOPOH JO0JKHBI OTpaXaThbCsl PaKThl JOCTUKEHUS LIEIH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crincok ucmonb3yemMoi jureparypsl odopmirsercss B coorBerctBun ¢ [OCT 7.0.100-2018 —
bubnuorpaduueckas 3anucek. bubnmorpaduueckoe onucanue. O6mue TpeOOBaHUS U IpaBUIIa
COCTaBJICHUSL.

TpeboBanusa K 0hOPMIICHHIO OTYETA

1. O6uue TpeboBaHUs

1.1. B cootBerctBun ¢ ['OCT 7.32-2017 — CUBHUJ. OTueT o Hay4YHO-HCCIEAOBATEIHCKOM
pabote. CtpykTypa u mpaBuia oQopMieHHsS OTYET IO JIabopaTopHOU pabore odopmiseTcs
T00BIM TIEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe NucTa Oenoi Oymaru gopmara A4.

1.2.B oruere mo maboparopHoil pabore pgomyckaercs wHTepBad 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 ctpaHuil oT4yeTa

2.1. Ctpanunpsl oT4era cCleAyeT HyMepoBaTh apaOCKumu nudpamu, coOM0aasi CKBO3HYIO
HYMEpALUIO 110 BCEMY TEKCTy ordera. Homep cTpaHuIbl IpOCTaBIsEeTCA B HU3Y KaKIOIo JIMCTA
0 LIEHTPY.

2.2. TUTYNBHBINA JIUCT BKIIOYACTCS B OOIIYI0 HyMEpAIMIO CTpaHuIl otyeTa. Homep cTpaHuiipl Ha
TUTYJILHOM JIUCTE HE IPOCTABIISETCA.

3. Hymepauusi pa3ieioB U MOAPa3aeJI0B 0TYETA

3.1. Pa3gensl MOMDKHBI UMETh TOPSIKOBBIE HOMEpPA B MpejeliaX BCEro oT4era, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Pa3gensl MOTyT OBITH pa30OMTHI Ha mojapasaenbl. Hymepanus moapasiesioB cOCTaBIsIeTCs U3
HOMepa pasjena M Hojpasjesia, 0003HaueHHOro 4epe3 TOuKy, Hanpumep, «l.1.». B koHie
Ha3BaHUA Pa3/ieNIOB U MOAPA3/EIIOB TOUKA HE CTaBUTCS.

4. LiutocTpanuu

4.1. nnrocTpaliii  TIOJTUCBHIBAIOTCS  CHU3Y apaOCKkuMu IudpamMu  depe3 mpoben mocie
cioBa «PUCYHOK» U MMEIOT JIMOO CKBO3HYIO HYMEpAIIHIO, IHOO HYMEpaIluio B COOTBETCTBHH C
paszenamu oT4era.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKa3bIBaeTcs IoOCie
HOMEpa WUIIOCTpallMu uepe3  Tupe, Hanpumep, «Pucynoxk 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 KOOPAUHATHBIX OCEH M CaMHX Tpa(UKOB.

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

6. Tadauubl

6.1.B oruere mo saboparopHoil paboTe PEKOMEHAYEeTCs CKBO3HAs  HyMeparus
tabsuil. JlomyckaeTcst HyMepanus TaOmuI[ B mpejenaax pasjena ordera. B atom ciydae HOMep
TaOJUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOr0 HOMepa TaOJIHIIbI, pa3IeICHHBIX TOYKOU.

6.2. TaGnuiel HyMepyroTcs apaObCcKkuMu udpamm.

6.3. Hymepanusi tabmaui; mpou3BOAUTCS CcO cioBoM «Tabmmia» 6e3 3Haka «No», Harpumep,
«Tabmuna 1».

6.5.4. Kaxxnas Tabnuia 10JDKHA UMETh Ha3BaHME, KOTOPOE CIEAyeT NMOMEeNaTh Haja TaOiuien
cieBa 0e3 a03aI[HOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM 4epe3 THpE.
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11.3. Meroauyeckue ykazaHus JUisl O0OyJarOIIMXCS 10 TPOXOKISHUIO CaMOCTOSTEIbLHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YYaCTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSTENILHON paboThl, y oOywaromerocs (Gopmupyercs
nenecoo0pa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3allMH MPUOOpETAacMbIX 3HAHWUU, OOECIICYMBACT BBICOKHIA
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIONIMMUA  CAMOCTOSITENIHYIO — paboTy
00y4aroUUXCASBIISIOTCS:

—  y4eOHO-METOJINYECCKUI MaTepHall 10 JUCIUILIHHE.

11.4, Metoauyeckue yKazaHUs I OOydYarolmuxcs II0 MPOXOXKICHUIO TEKYIIEero
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAaEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HaHUU
00y4aroumxcs, OCylIeCTBISIEMOT0 B TEUCHHE CEMECTpa C IeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JUCILIUILINHEL.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXCsl MO MPOXO0KICHHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTansi  OOy4alOIIUMXCS  MPEAYyCMAaTpUBAE€T  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 3ader — 9T0 (hopma OIEHKHU 3HAHUMU, MOTYUYEHHBIX OOYYAIOIIMMCS B XOJI€ U3yUCHUS
y4eOHOM TUCUUIUTMHBI B 1IEJIOM WJIM MTPOMEKYTOUHas (10 OKOHYAaHUU CEMEeCTpa) OIICHKA 3HAHUH
00y4JarmuMcs 10 OTIEIbHBIM pa3fieliaM TUCIUIUIMHBI C aTTECTAllMOHHOW OIICHKOM «3auTEHO»
WIH «HE 3a4TEHOY.

[TpomexyTouHas artecTanus mpoBoautcs B popme nuddepeHmanbHoro 3ayera. 3ader
MPOBOAMUTCS B YCTHOH (opme mo Ounertam B BUAE MOJTOTOBKUA M HM3JIOXKEHHUS Pa3BEPHYTOTO

OTBCTA. BpeMH Ha NOATOTOBKY OTBCTA - 30 MHHYT.
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Jluct BHeceHUs U3MEHEHU B pabouyio MporpaMMy TUCHUTLIMHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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