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AHHOTaNINA

Hucuunnuna «PacnpenenenHble  HMHTEIJIEKTYalbHbIE HYHEPrOCUCTEMBI» BXOJIUT B
o0pa3oBaTelbHyI0 TMporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HanpasyieHUIo noAroToBku 13.03.02 «DnekTposHepreTka U MEKTPOTEXHUKa» HAIPaBJIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

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

I[IK-1  «cmocobeH  NpUMEHSATh  TEXHOJOTMM  HUCKYCCTBEHHOTO  MHTEUIEKTa B
po(hecCHOHATLHOM IS TEIIEHOCTI

[IK-5 «CnocobeH MpoBOAWTH aHAIM3 M KOHTPOJb MapaMEeTPOB M YCIOBUU pPabOThI
OT/ICNIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMBD

CopepxaHue IUCHUILUIMHBI OXBAaThIBACT IIUPOKHUI CHEKTP BOIMPOCOB, CBS3aHHBIX C
MHTETpalyei, ynpaBJe€HUEM M OINTUMHU3ALUEH pACIpPENETICHHBIX 3HEPIeTUYECKUX PECYPCOB
(POP) B paMkax COBpEMEHHBIX 3JIEKTPOIHEPTETUUECKIX CUCTEM.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro IMpoliecca: JEeKINH, J1abopaTopHble paboThl, CaMOCTOsITeNbHAs paboTa 00yJaroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mas TpyI0EMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBISICT 2 3a4ETHBIX CJIMHHIBI, 72
qaca.

S3bIK 00yUYeHUS 110 AUCIUIUIMHE «PYCCKUNY.



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

OcHoOBHas 1e/Ib NPEeNoAaBaHusl JaHHOM JUCLUIUIMHBI COCTOMT B TOM, 4TOOBI CHaOAUTh
o0yyaromuxcst 3HAHUSMM, HaBbIKAMH M AHAJIUTHYECKUM ONBITOM, HEOOXOAWMBIMU JUISA
HNOHUMaHMs, S(PPEKTUBHOIO YIPABICHHUs paclpeieleHHbIMA HSHEPreTHUYECKUMHU pecypcaMu
(POP) B pamkax cOBpeMEHHOM UHPPACTPYKTYPBI AIIEKTPOCHAOKEHUS.

1.2. JlucuunnuHa sBisercs (akyJIbTaTUBHOW JAMCUUIUIMHONW IO  HANpaBJICHUIO
o0pa3oBaTenbHOI MporpaMMbl Beiciiero oopasosanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AUCUUILIMHBI O00yYaroLUiics NOKEH 00J1alaTh ClIeayHoIUMU
KOMIIETEHIIMSIMU WM UX Y4acTsAMH. KoMmeTeHIMu 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 JOCTHKEHHS] KOMIIETEHIIUU

[TK-1 criocoben
NPUMEHSTh TEXHOJIOTUH
[IpodeccuonanbHbie | HCKYCCTBEHHOTO

ITIK-1./1.2 pemraer npodeccuoHanbHbIC 3a/1a41
MPEANKTABHOTO U aHAJTUTUYECKOTO TUTIA C
MPUMEHEHHEM TEXHOJIOTHI UCKYCCTBEHHOTO

KOMIIETEHIIU WHTEJUIEKTA B
o WHTEJIEKTA U OOJIBIINX JAaHHBIX B 00JIaCcTH
poQeCCHOHAIBHON
AIEKTPOIHEPIECTHKU
NEeATEILHOCTH

I1K-5 Criocoben
IIPOBOJIMTDH aHAJIH3 U
KOHTPOJIb ITAPAaMETPOB H
[Tpodeccuonanvubie | yCIOBUN pabOTHI

[IK-5./1.1 ananu3upyeT 3aBUCUMOCTU MEXIY
IapaMeTpaMu U XapaKTepUCTUKaMHU
KOMIIOHEHTOB JJIEKTPOIHEPI€TUUECKOU
CHUCTEMBI

KOMIIETEHIIUUA OTIEIBLHBIX
[1K-5.J1.5 ocyIIeCcTBIISIET OLIEHKY TEKYILETO U
KOMITIOHEHTOB A Y Y Y
. | IPOTHO3UPYEMOTO AIEKTPOIHEPTETUUECKOTO
AIEKTPOIHEPrETUYECKOMN
peXrma S3HEPTOCUCTEMBI
CUCTEMBI

2. Mecro nucuumianssl B ctpyktype OI1

Hucnurnnuna MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHee TPUOOPETEHHBIX 00YUYaIOITUMUCS
IIPYU U3YUYEHHUH CIENYIOUINX JUCIUILINH!

— «QHepreTuyecKkas MEKTPOTEXHUKAY,

— «MaremaTH4eckre OCHOBBI TEOPUH DHEPIETUYECKUX CUCTEMY,

— «OHepreTuyecKkas EKTPOTEXHUKAY,

— «MopenupoBaHuEe U ONITUMU3ALUS B DJIEKTPOIHEPTETUKEY.

3HaHMs, TOJyYeHHblE NMpPH H3YYEHHMHM MaTepuaja JaHHOW TUCHUIUIMHBL, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HHE, TaK M BCIIOMOraTEJIbHOE MCIIONb30BAaHUE IPU IPOXOXKACHUU
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTH(PUKAIMOHHON
paboThl, M U3YYEHUHU APYTHX AUCIUILIUH:

— «Cucrema 1udpoBol AUCHETYEPU3ALIUNY,

— «Kubepduzuueckue cucTeMbl H TEXHOIOTHN,

— «HagexxHOCTh  DJIEKTPOMEXAaHWYECKHX W DJIEKTPOIHEPIeTHUYECKHX CHCTEM U
KOMILIEKCOB.

3. O0BeM U TpyIOEMKOCTh TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIESIBHBIX BHIOB y4eOHOM
paboThI 10 TUCIUIUTHHE (U paclpeie]ICHHe STOW TPYIOEMKOCTH M0 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.




Ta6mmma 2 — O6beM U TPYJI0EMKOCTh JUCITUTITUHBI

TpynoeMKocTh 1o

Bun yueGHoM paboThI Bcero cemMecTpam
N8
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 2/ 72 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckoii n0020mMoeKu 2 2
AyoumopHnuie 3anamus, BCETO 4ac. 4 4
B TOM YHCIIE:
nexmu (JI), (gac) 2 2
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 2 2
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosmenvnasn paboma, Bcero (dac) 68 68
Buo npomesicymounoit ammecmayuu’ 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, I[;Ii);b' Hudd. 3au.

OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHIUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHSITHIMA.

Pa3,[[eJ'IBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Pa3nensl, TeMbl IUCHUTIIIMHBI Hesapn | 113 P KII CPC
(4ac) (C3) | (uac) (dac) | (gac)
Cemectp 8
Pasmen 1. Bsenenume B pacnpelerneHHbIE
UHTEJJIEKTyaJIbHbIE ANEKTPOIHEPIETUYECKUE
CUCTEMBI
Tema 1.1. 0630p COBPEMEHHBIX
IIEKTPOIHEPTETUUECKUX CUCTEM
Tema 1.2. PacnpenencHHbE WHTEIUICKTyaTbHBIE
CETH U NIEPEI0BOE YIPABIECHUE CETAMU 05 05 17

1.2.1. OcHOBBI pacrpeeieHHON
TreHepaluy 1 MUKpOCETEN

1.2.2. OcHOBHBIE aCIIEKTHI MUKPOCETH
Tema 1.3. 3HaueHue UHTEJUIEKTa B
AIIEKTPOIHEPTETUYECKUX CUCTEMAX
Tema 1.4. OcHOBHBIE IPOOIEMBI ¥ BO3MOXHOCTH
pacrnpeieIeHHbIX MHTEJUIEKTYaJIbHbIX CHCTEM




Pasnen 2. HckyccTBEHHBIH  MHTEUIEKT B
JHEprocucTeMax
Tema 2.1. OCHOBBI MCKYCCTBEHHOI'O MHTEIJIEKTA
(M) u mammuanOoTO 00yuenus (MO)
Tema 2.2. Meronst WU, npumensemsie B
AIEKTPOIHEPIeTUUECKUX CHCTEMAX

2.2.1. HeilpoHHbIE CETH

2.2.2. JlepeBbsl pEIICHUH U CiIy4YailHbIC
reea .| 05 0,5 17
2.2.3. BekTopHbI€ MallIUHbBI C MOJIEPKKON

2.2.4. OOyueHue ¢  HIpPUMEHEHUEM
MOJIKPEIUICHUS
Tema 2.3. Ilpumenenne MM st oOHapyxeHUs
HEUCIPABHOCTEH, MPOrHO3UPOBAHUS HArpy3KH U
yIOpaBJIEHUS aKTUBAMU
Tema 2.4. Tematuueckue UCCIeIOBAHUSA:
peanusanus U B aHeprocucremax B peajbHbIX
YCIIOBUSX

Paznen 3. VYmopaBneHue U MOHMTOPHUHT
pacIpe/ieIeHHbIX CUCTEM
Tema 3.1. KoMIIOHEHTHI pacrpeieaeHHbIX CUCTEM
U UX MapaMeTpbl
Tema 3.2. Cencopubie TexHosoruu u [oT B
JHeprocucreMax
Tema 3.3. Crpareruun yIpaBJIE€HUs
pacpeneeHHON TeHepaluen

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

0,5 0,5 17

Paznen 4. PacmmpenHbie Tembl B 00JacTu
pacnpeneneHHbIX MHTEJUIEKTYaJIbHBIX
YHEPTOCUCTEM

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

Tema 4.2. HHTerpauuss  BO30OHOBISEMBIX
HMCTOYHHUKOB PHEPTUHU U TTPOOITEMBI

Tema 4.3. YCTOHYHMBOCTE CE€TH M  acCIIEKTHI
0€30MacHOCTH B MHTEJUICKTYaJIbHBIX CHCTEMaxX
Tewma 4.4. byayiue TeHASHIUU: HA yTH K
MOJTHOCTHIO IIU(POBBIM U MHTEIUICKTYJTHHBIM
AIEKTPOCETSIIM

0,5 0,5 17

HToro B cemecTpe: 2 2 68

Hroro 2 0 2 0 68

[IpakTueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
o0ydJalolmuMHUCs  OINpeNeJeHHBbIX  TPYIAOBBIX  (YyHKUMH,  CBSI3aHHBIX ¢ Oyn;ymieit
npo¢eCcCHOHATBHOMN 1S TETbHOCTBIO.




4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3aeiioB U TeM JICKIIMOHHBIX 3aHITHIA IPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — ConeprkaHue pa3aelioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena Haspanue u cogepxkaHue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI

1 Pazmen 1. BBegenume B pacmpeleiieHHBIE  MHTEIUICKTyaJbHbIC
AIIEKTPOIHEPTETHUECKHE CHCTEMBI
Tema 1.1. O030p COBpEMEHHBIX AIIEKTPOIHEPTETHUECKUX CUCTEM
Tema 1.2. PacnpeneneHHbIE MHTEIJICKTyaldbHbIE CETH U IIEPEIOBOE
yIpaBJICHUE CETAMH

1.2.1. OcHOBBI pacrpeieICHHOM reHepaIui 1 MUKPOCETEH

1.2.2. OCHOBHBIE aCNEKTHI MUKPOCETH
Tema 1.3. 3HaueHnEe UHTEIJIEKTA B AJIEKTPOIHEPIETUYECKUX CUCTEMAX
Tema 1.4. OcHOBHBIE TTIPOOIEMBI U BO3MOXXHOCTH PACIIPEIeICHHBIX
MHTEJUICKTYAJIbHBIX CHCTEM

2 Paznen 2. IckycCTBEHHBIN MHTEIUIEKT B DHEPrOCHCTEMAaX
Tema 2.1. OcnHoBbl uckyccTBeHHOTo wuHTe/iekTa (MM) u MamuHHOTO
obyuenus (MO)
Tema 2.2. Metoasl U, npumeHsieMble B 3JIEKTPOIHEPTETUUECKUX CUCTEMAX
2.2.1. HeilpoHHsle ceTu
2.2.2. JlepeBbs pelIeHUN U cllydailHble Jeca
2.2.3. BekTopHbI€ MAIIMHBI C MOIEPKKOM
2.2.4. ObyyeHue ¢ NpUMEHEHUEM MOKPEIUICHHUS
Tema 2.3. Ilpumenenne MWW nanga oOHapykeHHs] HEUCHPABHOCTEH,
MIPOTHO3UPOBAHUS HATPY3KH U YIIPABJICHUS aKTUBAMHU
Tema 2.4. Temarnueckue uccneaopanus: peanusanust MU B sneprocucremax
B peaJIbHBIX YCIOBHUSIX

3 Pa3nen 3: Yopasnenue 1 MOHUTOPUHT PACIIPEIEICHHBIX CUCTEM
Tema 3.1. KoMIoHEHTHI pacripe/ieIeHHbIX CUCTEM U UX apaMeTphbl
Tema 3.2. Cencopnsie TexHosnoruu v loT B sHeprocucremax
Tema 3.3. Ctpareruu ynpasieHHsl paclipe/leIeHHON TreHepaueit
3.3.1. [Ipsimoe ynpaBrieHue
3.3.2. IIpeauKTUBHOE yIpaBlIEHUE
3.3.3. JleueHTpalu30BaHHblE M  ILIEHTPAIN30BAHHBIE  CXEMBI

yIpaBICHUSA
Tema 3.4. Ponib KOMMYHHUKAIIMOHHBIX HHPPACTPYKTYP B HHTEIUIEKTYaIbHOM
yIpaBJIeHUU

4 Pasznen 4: Pacmmpennbie TemMbl B 00JacTM  pacrpeaereHHBIX

MHTEJUIEKTYaJIbHBIX YHEPrOCUCTEM

Tema 4.1. Hakonutenu sHEPTUU U UX POJIb B paCIpPEIEICHHBIX CUCTEMAX
Tema 4.2. HTerpaiust BO30OHOBISIEMbIX HCTOUHUKOB SHEPTHU U MPOOIIEMBI
Tema 4.3. VYcTOoHYMBOCTH CETH W  acCHEeKThl  0OE€30MacHOCTH B
MHTEJJIEKTYaJIbHBIX CUCTEMAaxX

Tewma 4.4. bynymue TeHACHIUN: HA IYTH K MOJHOCTHIO LIU(PPOBBIM U
MHTEJUIEKTYaJIbHBIM 2JIEKTPOCETIM

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.




Ta6mmma 5 — [IpakTHdecKue 3aHsITHS U UX TPYJI0EMKOCTh

U3 Hux Ne
No | Tembl npaktrdeckux | opMbl IpakTUYECKUX | TpPyaO0€MKOCTb, |IPaKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
Bcero \ \ \
4.4, JlabopaTopHbIE 3aHATHS
Tewmbl 1a00paTOPHBIX 3aHATUH U UX TPYJAOEMKOCTh IPUBEACHBI B Ta0OIHIIE .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HammenoBanue 1a60paTopHEIX padot TpyaoeMKoCTh, | MpakTUYECKO# | pa3nena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 8
1 MopenupoBanue 1 aHaian3 6a30BOM 0,5 1
pacnpeielieHHON SHeProCUCTEMBbI
2 [IporHo3upoBanue crpoca Ha HArpy3Ky ¢ 0,5 2
MTOMOIIHI0 MAIIIMHHOTO 00y4YeHus,
IIPUBEJCHHOTO K MOJIEJIN JIMHEHHON
perpeccuu.
3 [Iporao3upoBaHue Harpy3KH B 0,5 2
HHEProcUcTeMax ¢ UCIOIb30BaHUEM
VCKYCCTBEHHBIX HEHPOHHBIX CETEM
4 OnTumuszanus pacrnpeneaeHHoro 0,5 3
pacrpeielieHHsi SHEPropecypcoB ¢
HCIOJIb30BaHNEM UCKYCCTBEHHOTO
WHTEIIJICKTA
Bcero 2

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJaronuxcs
Buapl camocTosiTennbHON paboThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3yueHne TeopeTUYecKoro Marepuasia 60 60

nucturinHbl (TO)

Kypcoroe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)




[ToaroroBka K TEKyiemy KOHTPOIIIO
ycneBaemoctu (TKY)

Homamnee 3aganue ([13)

KonTtposbabIe paboThl 3a09HnKOB (KP3) 4 4

IToaroroBka K MpOMEXyTOYHOMN 4 4

arrectaruu (I1A)
Bcero: 68 68

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThI 00yUYaIOMKXCS [0 JUCHUIUTHHE (MOJTYJIIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIONIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YYCOHBIX M3JaHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUH

KommuecTBo 3K3eMILTSIPOB B
Iudp/
URL ajpec bubnmorpaduueckas ccpiika Oubmoreke
(KpOMe 2JIEKTPOHHBIX IK3EMILISIPOB)

OCHOBBI TPOTPaMMHUPOBAHHUS

Ha si3bike Python : [ DnexkrponHslii pecype] :
yueOHO-MeTouueckoe mocooue / A. .
Casenbes [u 1p.] ; C.-Iletep6. roc. yH-T 18
a’POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH.
TeKkcToBbIE faH. - Cankt-IletepOypr : U3a-Bo
I'VAIL 2019. - 38 c.

OCHOBBI UCKYCCTBEHHOTO UHTEIIJICKTa B
npoheccuoHaNbHOM e TENbHOCTH : y4eOHO-
Metoanueckoe nocobue / A. C. CTenaikuHa,
E. A. ®ponosa, H. B. I'ymuna ; C.-Iletep6. 18
roc. YH-T a3pOKOCM. TPUOOPOCTPOCHHS. -
Cankt-ITerepOypr : U3a-so ['YAIL, 2022. -
109 c.

Bozo6HoBnsIeMBIE U

HETpAaAUIMOHHBIC HCTOUHHUKU SHEPTHUH : [
DNEeKTPOHHBIN pecypc] : yuebHoe mocobue /
J. A. Bonkos [u ap.] ; C.-Iletep6. roc. yH-T 18
a’pPOKOCM. TPHUOOPOCTPOCHHS. - DICKTPOH.
TekcToBbIe faH. - Cankt-IlerepOypr : U3n-Bo
['YAII, 2020. - 121 c.

PacnpeﬂeHeHHme HHTCJUICKTYaJIbHBIC
SHEPTrOCHCTEMBI: YIeOHO-METOHMIECKOE
nocobue / B.I1. Ky3smenko, C.B. Conénsii,
50
A.B. Pricun; C.-TIleTep0. roc. yH-T a3pOKOCM.
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7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedeHb DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «HTepHeT»
URL anpec HaumenoBanue

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

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

8. Ilepeuenb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEeUeHUs, HCIOIB3yEeMOTO TPH OCYUIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
IlepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Tadbuuue 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHHS

Ne i/t HaumenoBanue

Python IDE

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

[lepeuenr MCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
MynbTuMeanitHas IeKIMOHHAS Ay AUTOPUS 31-04
KonmbroTeps! ¢ ycranoBieHHbIM Ha HUX [10 Python (Bepcus ne 31-04
ke 3.X)c oubmmorekamu (numpy, matplotlib, pandas, and
scipy)
Jupyter Notebook or uiu ar06as Python IDE

10. Onenounsble cpencTBa A NPOBEIEHHS IPOMEXKYTOUHOM aTTeCTalK
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TMPOMEKYTOUYHONH aTTECTAllUU
00yyJaronuxcs mo TUCIUILTMHE TTPUBeIeH B Tadnwuie 13.
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Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB 711 TPOBEICHUS MPOMEXYTOUYHOM aTTeCTAIlKI

Bu npoMexXyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHpoBanHbIN 3a4ET Crncox BOIpOCOB;
TecTsr;

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyYaIOMMMUCS MPUMEHSIETCS S-0a/TbHas MIKaia OIEHKH CPOpMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXIYJIbHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS ¢(HOPMHUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyyJaromuiicss TIyOOKO W BCECTOPOHHE YCBOHJI IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIMTEPATYyPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHS C IPAKTUICCKOM
JIESITCIIBHOCTHIO HAIPaBJICHUS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— CBOOO/IHO BJIAQJIEET CUCTEMOM CIIENHMATN3HPOBAHHBIX IIOHSITHIA.

COTIIMYHO»
<Ga4YTCHO»

— 00y4Jaromuiicst TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CyIIEeCTBY H3JIaracT €ro, ONupasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEN;

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

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CHCTEMOM CIIeIIUAIU3MPOBAHHBIX IIOHSITUH.

«XOpOoLIO»
GavTCHO»

— o0yuyaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBINA MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, ONHpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOMYyCKaeT HeCYIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;

— ACHBITBIBAET 3aTPYAHEHHUS B IPAKTUYECKOM INPUMEHEHUM 3HAHUU
HaIpaBJICHUS,

— c1abo apryMeHTHPYeT HayUHbIE MOJI0KECHHUS,

— 3aTpyaHSETCS B OPMYITUPOBAHUHU BBIBOJIOB M 00OOIIIECHUI;

— YaCTUYHO BIAJACET CUCTEMOM CIEIMaAIM3UPOBAHHBIX HOHSITHHA.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOIO
Marepuana,

— IOMyCKaeT  CYHIECTBEHHBbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTpEeHHH MPOo0JIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBACT TPYJHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GopMYITUPYET BHIBOAOB U 00001IECHUI.

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM HHBIC MaTePHAITBI.
Bompocs (3agaun) asist 95K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

Ne /i [lepeduens BOompocoB (3a1au) Juisl 3K3aMeHa
MHAMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
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Bomnpocsr (3amaun) nns qudd. 3aduera npeacrarieHs B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) mis audd. 3agera

Ne i/t

[Tepedens BonpocoB (3a1a4) 1yist 3adeta / nudd. 3auera

Kon
WHIUKATOpa

10.

KakoBa 0CHOBHas 11€J1h HCIIOJIB30BAHMS HCKYCCTBEHHOTO
MHTEJJIEKTa B dHeprocucremMax?

HazoBure aBa anroput™Ma HCKYCCTBEHHOTO MHTEJIIEKTA, OOBIYHO
MCIOJIb3YEMBIX JJIsl IPOrHO3UPOBAHMUS CIIPOCa B
SHEProcucTeMax.

Kak mammnHoe 00y4yeHne cnocoOCcTByeT MPOrHO3UPOBAHUIO
TEXHUYECKOTO OOCITY)KHBAHHUSI SJICKTPHUECKUX CHCTEM?
Omnpenenute HEHPOHHBIE CETH U UX 3HAYCHUE B
MIPOTHO3MPOBAHUH OTKA30B YHEPTOCHCTEM.

Kakoii MeToJ1 ICKyCCTBEHHOT'O UHTEIJIEKTa MOAXOAUT AJIs
pacrno3HaBaHus 3aKOHOMEPHOCTEH B IAHHBIX O MOTPEOJICHUN
ANEeKTpodHEeprun?

Kak o0yueHue ¢ moJAKperuiCHHEeM ITOMOTraeT ONTHMH3UPOBAThH
paboty anexkTpocereii?

KakoBa poib MICKyCCTBEHHOTO MHTEIICKTA B MIOBHIIIICHUN
3HeprodPEeKTUBHOCTH 3TaHHI?

Kakolii aTan npeBapuTeIbHONH 00paOOTKHU TaHHBIX UMEET
pelaroniee 3Ha4eHue it 00y4eHHsI TOUHBIX MOJIesei
HCKYCCTBEHHOT'O MHTEJJIEKTa IIPU aHAIM3€ SHEPTOCUCTEM?
OO0bsicHUTe, KaK UCKYCCTBEHHBINM MHTEIIEKT MOKET IIOMOYb B
OoOHapyXCHUH aHOMAJIUI B YHEPTOCHUCTEMAX.

Kak MOXHO MCIIONTB30BaTh UCKYCCTBEHHBIN MHTEIUIEKT IS
MTPOTHO3MPOBAHUS M CMATYCHHUS TTOCIICACTBHI TepedoeB B
1ojiaye JICKTPOIHEPTUH?

MK-1.]71.2

11.

12.

13.

14.
15.

16.
17.

18.
19.

OnuInTe OCHOBHBIE KOMIIOHEHTHI SHCKTPOBHGPFGTI/I‘IGCKOI\/’I
CHCTEMBI.

Kak nucbananc ¢a3 B Tpex¢azHol crucTeMe BIUSIET Ha KayeCTBO
ANEKTPO3HEpPTUn?

KakoBnI k110ueBBIC napaMeTphl AJ11 KOHTPOJIA
paboTocnioco6HOCTH TpaHchopmaTopa?

Kak ympasinsercs peakTHBHasi MOLTHOCTb B SHEprocucremMe?
KakoBo 3HaueHne ko3¢ uiimenTa MOUTHOCTH B AJIEKTPUUYECKON
CUCTEME U KaK €r0 MOKHO YJIYYIIUTh?

OOBscHUTE TPUHIMI PAa0OTHI ABTOMATUYECKOTO BBIKIIIOYATEIS.
Kak ynpaBisioTcst 4aCTOTHBIE OTKJIOHEHUS B paMKax O0JIbIIOi
B3aMMOCBSI3aHHOH ceTH?

KaxoBa ponbs KoHIEeHCATOPHOM OaTapen B SHEProcucTeMax?
OnumuTe OCHOBHBIE 3TAIlbl, CBSI3aHHbIE C MPOBEICHUEM aHAIIN3a
IIOTOKA Harpy3KH.

MK-5.]1.1

20.

21.

22.

Omnpenenure HEProdPPEKTUBHOCTD B KOHTEKCTE
AIIEKTPOIHEPTreTHIECKUX cucteM. Kak pacnpeneneHHbIe
MCTOYHHKH T€HEPALMH BIUSAIOT Ha SHEPT03(PPEeKTUBHOCTD
SHEPrOCUCTEMBI?

Kakyto poisib Urpaer ynpasjieHHe CIIPOCOM B MOBBIIIEHUU
3Heprod(h(PEeKTUBHOCTH AMEKTpOCceTeH?

Kak nnTerparus BO300HOBISIEMbIX HCTOUHUKOB SHEPTHH, TAKUX
KaK COJIHEUHas U BETpOBas, BIuUseT Ha A (HEKTUBHOCTH
SHEPTrOCUCTEMBI?

MK-5. 4.5
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23. O0BsicHUTE 3HaUEHHE BHICOK03(D(PEeKTUBHBIX TpaHCcHOpMaTOPOB
B paclpeAeNuTeNbHbIX CETAX.
24. OnumnTe BIUSHUE MOTEPh HA JIMHUSIX JJICKTPOIIEPEeIau Ha
00111y10 3 (PEKTUBHOCTH YHEPTOCHCTEMBI.
25. Kak cuioBbI€ 3JI€KTPOHHBIE YCTPOHCTBA MOTYT IOMOYb B
MOBBIIIEHUH 3(PPEKTUBHOCTU CUCTEM BJIEKTPOCHAOKEHUs?
26. Kakue npoOiemsl B 001acTu 3HEProdHPEeKTHBHOCTH BO3HUKAIOT
B CBA3M C YBEJIMYEHUEM MPOHUKHOBEHHUSI SJIEKTPOMOOUICH?
OOBsICHUTE KOHLIETIIINIO «YMHBIX CETEI» M UX MOTCHIIUAN B TIOBBIILICHUH
9HeprodhHEeKTHBHOCTH.

[lepeuenr TeM [ KypcOBOTO TMPOEKTUPOBAHUS/BBIIOIHEHUS KYpCOBOW pabOThI
MpeICTaBICHBI B Tabmuie 17.
Tabnuna 17 — Ilepeyerb TeM Ui KYpCOBOTO IPOEKTUPOBAHHUS/BBIIIOJIHEHHUSI KYPCOBOM pabOThI

Ne i/t

KYpCOBOil paboThI

[TpuMepHBIii IepeYeHb TeM Il KyPCOBOTO IPOSKTUPOBAHUS/BBIITOIHEHHS

Y4eOHBIM IUIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeneHUsST TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwuie 18.

Tabnuua 18 — IlpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

. Kon
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJIUKATOpa
1. Kakue 13 clieyronmx 3a1a4 Hau0oJiee XapakTePHbI JUIs IK-1.14.2
pacnpeesIeHHbIX UHTEIICKTYaIbHBIX YJHEPIOCUCTEM? IK-5./1.1

a) MOHUTOPHUHT COCTOSTHUS 000pY10BaHUS
b) Ynpasienue 3uepronorpedieHueM

¢) YrpaBiieHHEe YMHBIM JOMOM

d) AHanu3 00IBIIMX JaHHBIX

2. Kakue u3 crieyronux 3aj1a4 Haubosiee XapakTepHbI JUIs
o0ecrnedeHns 0TKa30yCTOMUYNBOCTH B pacIpe/ICIeHHbIX
MHTEJUIEKTYAJIbHBIX DHEProcucTemMax?

a) MOHUTOPHUHT COCTOSTHUS 000pY10BaHUS

b) Ynpasnenue yMHbBIM JOMOM

¢) MoHUTOpHHT 3HEpronoTpedieHus

d) Ananu3 OONBIIUX JaHHBIX

3. ConocraBbTe METO/IbI XPAHEHUS DHEPIUH K NPEATI0KEHHBIM
KAaTEeropusiM.

1) KpatkocpouHsie

2) JonrocpovHbie

a) barapen

b) 'uapoakkymMyIupyrole cTaHuu

c¢) CxaTslif BO3ayx

d) TennoBbIe HAKOTTUTENN

¢) BonopoaHble TOIIMBHBIE 3JIEMEHTBI

f) DnexkTpoxuMHUeECcKre KOHIEHCATOPEI

g) Mexannyeckue HaKOIUTEIN

h) Xumudeckre HaKOUTEN
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4. CocTaBbTe NMPaBUIBHYIO MTOCIEI0BATEAbHOCTD ITANOB YIIPABICHUS
HHEPronoTpeOICHUEM:

a) OnTuMu3anus NoTpedIeHus

b) C60p gaHHBIX

c) Buenpenue pemenunii

d) AHanu3 TaHHBIX

5. Kakue mpeuMyIecTsa U BLI30BbI CBI3aHbl C HHTErPALe YMHBIX
CYETYHUKOB B DHEPIOCUCTEMY?

1. Kakue Mepbl 6€30ITaCHOCTH HEOOXOIMMO YIUTHIBATH IIPH IK-5.1.5
pa3paboTKe pachpeieIeHHbIX HHTEIUICKTYAIbHBIX YHEPrOCHCTEM?

a) AyTteHTrduKaIys M0JIb30BaTEIICH

b) 3ammra ot Knbeparak

¢) lIudpoBanue naHHBIX

d) Bce BrIIeniepeurcicHHOe

2. Kakue u3 crieAyIonmx TeXHOIOTUN UCTIONB3YIOTCS JUIs
o0ecreyeHrs MacTabuPyEeMOCTH B Pacipe/IeIEHHBIX
MHTEIUICKTYAJIbHBIX SHEprocucreMax?

a) O0nauHble BHIYUCICHUS

b) Uurepuer Bemeii (IoT)

¢) Jlarunku

d) MammnaHOE 00yueHue

3. ComocTaBbTe TUIIBI CETEN K MPEANIOKEHHBIM KATETOPHUSIM.
1) YMHBIE ceTn

2) TpaauIIMOHHBIE CETU

a) CeTH ¢ ABYXCTOPOHHEH CBS3BIO

b) Cetn ¢ ogHOHaNpPaBIEHHOW CBA3BIO

¢) Cetu ¢ uHTErpaImeil BO30OHOBIIEMbIX UCTOYHHKOB
d) Cetu 6e3 uHTErpaIik BO30OHOBIISEMBIX HCTOYHUKOB
e) CeTu ¢ aBTOMAaTUYECKUM YTIPABICHUEM

f) CeTr ¢ py4HBIM yIIpaBICHUEM

g) CeTu ¢ MOHUTOPUHTOM B peaIbHOM BpEMEHU

h) Cetu 6€3 MOHUTOPUHTA B PEaIbHOM BPEMECHU

4. CocTaBbTe MPABUIBHYIO MOCIIEI0BATEIbHOCTD MIArOB CO3AaHUS
pacrpeieIEeHHON SHEPrOCUCTEMBI:

a) Onenka notpedHoCTEN

b) Ycranoska obopymoBanus

¢) PazpaboTtka npoekra

d) TectupoBaHue U BBOJ B SKCIUTyaTaIIHUIO

5. Kakue hakTopsl ClielyeT VUNTHIBATH IIPHA BEIOOPE CUCTEMEI
XpaHEeHUI DHEPTUU?

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCS 3a0YHON (OPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadoOT

Konumponvnas paboma. Mooenupoearnue u onmumuzauus pacnpeodeiennon
JHEpeMUYeCKOU CUCHIeMbl C NPUMeHeHue Memo008 UCKYCCIMECHHO20 UM e/l/IeKma
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3amanue.
1.

o

pa3paboTaTh U UCCIe0BaTh padOTy METOJOB ONITUMHU3AIMH YIIPABICHUS
SHEPronoTpedICHHEM H YHEPTETUIECKUMH PECYPCaMH B PaCIpeIeICHHOM
MHUKPOCETH C MCIIOJIB30BAHUEM METOJI0B HCKYCCTBEHHOTO MHTEIUICKTA.
[TocTpouTs rpaduku, OTOOpakaroIIUe JUHAMHUKY IIPOU3BOICTBA,
noTpeOJIeHUs] SHEPTHH, YPOBHSA 3apsijia aKKyMYJISITOPOB M TOTOKA SHEPTHH,
MUMITIOPTHPOBAHHOTO U3 OCHOBHOM 3JIEKTPUYECKOM CETH HIIH
HKCIOPTUPOBAHHOTO B HEeE.

OmnpenenuTh HaYIBHBIC YCIOBUS JUII MUKPOCETH, BKIIIOYAst: EMKOCTb
AKKyMYJISITOPa, MaKCUMaJIbHBIE MOIIHOCTH 10 IIPOU3BO/ICTBY SHEPTUH U3
Pa3IMYHBIX UCTOYHUKOB (HAIpUMEp, COTHEUHbIE OaTapen,
BETPOTeHEePATOPHI), CPEIHHE JAHHBIEC IO YHEPTONOTPEOICHIIO B MUKPOCETH,
JpyTHe NapaMeTpbl, CYHUTAIOMINECS BAXKHBIMH JUIs HAYaJIbHOM
KOH(HUTYpaIi MUKPOCETH.

[TocTpouTh MOJENH MPEIUKTUBHOTO aHAIN3a Ha OCHOBE pabOoThl OMOINOTEK
python Scikit-learn wmu TensorFlow.

Peann3oBaTh anropuT™M ONTHUMHU3AUH YIPABICHUS MHUKPOCETHIO.
[Ipoananu3upoBaTh pe3yabTaThl ONTUMH3ALUY U OIPEICINUTE, HACKOJIBKO

3 PEKTUBHO UCKYCCTBEHHBIN WHTEIUIEKT YIIPABIISII SHEPTUEH MUKPOCETH.
O1neHuTh, HACKOJIBKO YacTo OaTapeu MCI0JIb30BAIUCH JUIsl HAKOIUICHUS UIIH
BBIJIA4M YHEPTUH, U OTIPEIENIUTh, HACKOJIBKO 3(p(PEKTUBHO YIOBIETBOPSIIHCH
HOTPEOUTENHCKHE 3AIPOCHI.

CocTaBuTh OTYET.

[Tpumeps! rpaduuecKrx TaHHBIX MPEICTaBICHBI HIDKE.

Pucynok 10. Buzyanu3zanus peanbHbIX U IPOTHO3UPYEMBIX 3HAYEHUHN
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Pucynoxk 11. rpaduk creneHu BaXXKHOCTH XapaKeTPUCTUK MOJIETIH.

Pucynok 12. Busyanu3zaius reHepupyemMoii 1 ToTpeOIeHHON YHEPTHH U ITUKIIOB
nepeaadn SHepTruu O6arapeu.

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMe  MPOLEAYypbl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOIUX JTanbl (HOPMUPOBAHMS KOMIETEHLIMH, cOJep)KaTcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax ['YAIL, pernameHTHpYHOIIMX NOPAAOK MU MPOLEAYpPY
MIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTallii 00y4aronuxcs
I'VAIL
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11. Meroauveckue yKa3aHus A1 00YUYaIOMIUXCs IO OCBOCHUIO TUCIIUTUIMHBI

11.1. Metoauueckue yka3zaHus [Js OOYyYarOHmIMXCS 10 OCBOCHHUIO JIEKIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe U SICHOE HW3JIOKEeHHE ydeOHoro marepuana. Ha3HaueHWe COBPEMEHHOH JICKIIUU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIUIO MO TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX TMPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIINX
JTOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JEKIUs BBIOIHSAET METOA0JIOTHYECKYIO,
OpPraHU3AIMOHHYI0 U MHPOpMAMOHHYIO (DyHKIMU. JIeKus pacKpbhiBaeT MOHATHIHBIN ammapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTaBICHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUTLTTHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOSHUU 00YUYAIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONy4YeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUW, YpPOBEHb
KOTOPBIX OIpPEAENseTCs eNIeBOi YCTAaHOBKOM K Ka)KJI0i KOHKPETHOU TEME;

— TIOJy4YEHUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEleM;

— pa3BuTHEe MNpodecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIJICHHSL.

— TOSIBJICHHE HEOOXOIMMOT0 HHTEPECA, HEOOXOAMMOTO I CAMOCTOSITEIIbHOM PaOOTHI;

— TIONyYeHUE 3HAHWKW O COBPEMCHHOM YpPOBHE pAa3BUTHS HAYKH W TEXHUKU U O
MPOTHO3€ UX Pa3BUTHSI HA ONMKaMIINe TObL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHbIE MBICIU U
MOJIOKEHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TOBTOPSATH WX B Pa3IMYHBIX
dbopMyIupoBKax);

— TIONy4YeHHUE TOYHOT'O MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIATbCA JIEMOHCTpAlUeld CIIAiI0oB W
UCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuana TMpH MPOBEICHUU KOPOTKUX TUCKyCCH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICITLHBIX TEMATHK 110 TUCITUTUIHHE.

11.2. Meroauueckue yka3aHus sl OOyYarOIIMXCS MO BBITIOJHEHUIO J1a0OpaTOPHBIX
pador.

B xone BeImonHeHus 1a0OpaTOpHBIX pabOT oOydarolmuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKALMOHHON XapaKTEpUCTHKOM 00ydarolierocs.
Beinonnenune n1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIUTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51ab0paTopHBIX paboOT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEeHUs] JUCIUIUIMHBI, ONpEeNesiseMOol Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUILINHBI,

— 3aKpeIUICHHEe, PA3BUTHE U JEeTalIM3alMsl TEOPETUYECKUX 3HAHWW, IOJYyYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHHe HOBOM MH(OpPMAIMH 110 U3y4yaeMON JUCIHUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000py10BaHUEM U TPUOOPaAMHU.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO J1a00PaTOPHBIX PadboT
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Jaobopamopnas pavoma Nel «Modenuposanue u anaiu3 0a3060U pacnpeodesiennoi
IHEpP2oCcUCHeMbl)

Lenb: u3yyeHHe OCHOBHBIX AJIEMEHTOB PACIPENIEICHHBIX CUCTEM 3JIEKTPOCHAOKEHHS U
NOJTy4YeHHE NPAKTHYECKOTO OMNbITa MOJICIMPOBAaHUS W aHaIM3a pPabOTBl CHUCTEM C
UCTIOJIb30BaHUEM s3bIka Python.

3agaun:

1. Co3garp 6a30ByH0 MOJENL pACIpeNeiICHHONW 3HEProcucTembl. ONpenaennuTh MPOCTYIO
CHCTEMY, COCTOSIIYI0 M3 MCTOYHHUKA, HATPY3KH U pacHpeAeTUTEIbHbIX JUHUH. Vcnonp3oBaTh
numpy i OIpeACIICHUA TaAKUX IIapaMETPOB CUCTCMbI, KaK HAITPAKCHUEC, TOK, COIIPOTUBIICHUC U
MOIITHOCTb.

2. IlpousBecTu aHanM3 MOTOKAa Harpy3ku. PaccumTaTh NMOTOK MOIIHOCTH 4epe3 CUCTEMY
IIPM pa3IMYHBIX peXUMax Harpy3ku. lIpoaHanm3upoBarh nNajgeHUE HANPSKEHWS U TOK B
pacupenenuTeNbHbIX TUHUAX, UCIIOIb3Y 3aJaHHbIE [TapaMETPBI.

3. [Moctpouth Bu3yanu3anuio IUHAMUKKA cucTeMbl. Mcmonbs3ys matplotlib, moctpouts
rpaduKy, TMOKA3BIBAIOIINE 3aBUCHMOCTh MEXKIY PA3IMYHBIMU IapamMeTpamMu, HampuMmep, Kak
M3MEHSAETCS TaJICHUE HANpsHKEHUS MPU YBEIHMYEHUU HArpy3Kd. Bwigenuts moTeHIuanbHbIE
TOYKH HECTAOMIILHOCTH WM HeA()(HEKTHBHOCTH.

4. TlocTpouth TpaduKu TpoIecca BIUSHUS paclpelesieHHOW reHepanuu. [IpencTaBuTh
UCTOYHUK pacIpe/ieIeHHOW TeHepaluy, Hampumep, HEOOJbIIYI0 COJIHEUHYIO OaTapero WU
BETpsiHYl0 TypOuHy. IIpoaHanmu3upoBarh, Kak 3TO BIMSIET Ha OOIIYI0 JUHAMHUKY CHCTEMBI,

0COOEHHO B YacTH PEryjinpoBaHUus HAIIPSZKCHUS U IICPETOKOB MOIITHOCTHU.

5. CocTaBuTh OTYET C l'IOI[pO6H]':>IM dHaJInU30M.

PI/ICYHOK 1. rpa(bI/IK 3aBUCUMOCTH MMaACHUSA HANIPS)KCHUA OT COIMPOTUBJICHUA HAI'PY3KHU
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Pucynok 2. I'paduk 3aBUCUMOCTH MaJIeHUs HANPSHKEHUS! OT CONPOTUBIICHUS HATPY3KHU TPU
UCIIOJIb30BAaHUU COJIHEUHOM reHepanun
Ta6mua Ne20. Pe3ynbrarsl MOAETUPOBAHUS paclpeieIeHHOW YHEPTOCHUCTEMBI C MHTETpalueit
MCTOYHHKA COJHEYHOMN 3HEPrUH

ConpoTuBieHue MoiHOCTE O€3 Mo1HocCTE ¢ [Tanenue ITanenue
Harpy3ku (Om) COJIHEYHBIX MaHEIeH | COJHEUHBIMU HanpsDKeHus 0e3 HATIPSKEHUS C
nanessivu (BT) COJIHEYHBIX MaHeJNIeH | COJHEYHBIMU
(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

Jladopamopuas padoma Ne2. Ilpozno3upogéanue cnpoca HA HAZPY3Ky ¢ NOMOULbIO
MAWUHHO20 00YUeHUs, NPUECOCHHO20 K MOOeAU IUHCHHOU PezPecCUu.

Henb: U3yunth QpyHIaMeHTaIbHbIE MOHATHS JIMHEHHOW perpeccuu U ee MpuMeHeHue AJis
MPOTHO3UPOBAHUSA CIIPOCA HA AJIEKTPUYECKYI0 HArpy3Ky B 3aBUCHUMOCTH OT pa3IMYHBIX
HE3aBUCHUMBIX TIEPEMEHHBIX, TaKMX KaK TeMIlepaTypa W JE€Hb HEJeNH, OOy4YUTh MOJEIb
MaIIMHHOTO OOy4YeHHUs JUisi MPOTHO3WPOBAaHUSA OyIyIIero CIpoca Ha HArpy3kKy Ha OCHOBE
HUCTOPUYECKHUX JTAHHBIX.

Bagaun:

1. Co3narb CHUHTETHYECKUH HAOOp JAHHBIX, MOJACIUPYIONIUN HCTOPHUYECKHIN CIPOC Ha
ANEKTPUUECKYI0 HArpy3Ky € Y4eTOM TeMIIepaTypbl W JIHA HENENU B KAaYeCTBE KIIFOUEBBIX
(haKTOpPOB BIUSHUS.

2. BomonHuth pa3BeqouHbli aHanu3 gaHHbIX (EDA) st BbISBICHHS TEHACHIUNA W
B3aMMOCBS3€i B HaOope JTaHHBIX.

3. Ucnonk3oBaTh OOYyYEHHYIO MOJENb JUIsl MPOTHO3UPOBAaHUS 3HAYCHHH HA TECTOBOM
Habope.

4. Peanu3oBaTh MOJEINb TMHEWHON perpeccuu sl MPOTHO3WPOBAHHUS CIIPOCa Ha HATPY3KY.

5. Ouenutp 3¢P(HEKTUBHOCTL MOJEIM C TOMOIIBID TaKWX IIOKa3aTelield, Kak CpeaHss
abcomrotHas ommbka (MAE) u cpennexBanparuynas ommoka (RMSE).

6. CocTaBUTH OTHET.
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Pucynok 3. I'padux cpenneit notpeGHOCTH B Harpy3Kax 10 AHSIM HEJENN

Pucynoxk 4. I'paduk pakTH4ecKoro 1 mMporHo3UPyeMoro crpoca Ha Harpy3Ky

Pucynok 5. I'padmk ocTaTOUHBIX 3HAYCHUI

Jlabopamopnaa_paboma_Ne3. «lIpoznozuposanue Hazpy3Ku_6_IHepP20CUCHEMAX _C
UCNO1b308aHUEM UCKYCCIBEHHLIX HEUPOHHBIX Cemell)

20



[lens: NpPUMEHHWTH TEXHOJOTHUIO WHTEIUICKTYalbHbIX HelponHbix ceret (MHC) B
AJIEKTPOIHEPTETUYCCKUX CHCTEMaX, pa3paboTaTh MOJICIH JIJIsl TPOTHO3UPOBAHHMSI IIEKTPHUICCKON
Harpy3Ku.

3ajaHue Ha 1a00OpaTOPHYIO padoTYy:

Pa3paboraTs HEHpOCeTeBYIO MOJICIh JJIsI MPOTHO3UPOBAHUS ICKTPUUECKON HATPy3KH HA
OCHOBE MCTOPHYECKUX JTaHHBIX.

OneHNTh TOYHOCTH MOJIENIU TI0 CPABHEHUIO C (PAKTUUYCCKHUMH 3HAYCHUSIMU HATPY3KH.

MeTtoanueckue yKa3aHus K BHITIOJTHEHUIO PaOOTHI.

1. IToaAroTOBUTH MAaHHBIE, HCIOJB3YS CHUHTETHYECKHH Ha0Op MAaHHBIX, UMUTHPYIOIIHMA
UCTOPUYECKHE JIAaHHBIE O Harpy3Ke, ¢ TaKMMM aTpuOyTamu, Kak jJara, 4ac, TeMmIeparypa u
dakTryeckas Harpys3Ka, HOpMajlu30BaTh HAOOP JTaHHBIX.

2. ChopmupoBaTh HEHPOCETEBYIO MOJEIb, HCIOIB3ysl OuOimoreku Python, Takme kak
TensorFlow wunu Keras. Pa3nenuts HaOop AaHHBIX Ha OOYyYaroOlUUil M TECTOBBIH HaOOPBI
CnpoekTHpoBaTh apXUTEKTypy HeHpoHHOM ceTH. OOyuuTh HEWpPOCETEBYID MOJEIb Ha
oOyuatorieM Habope.

3. IIpousBectu oueHKy. Mcnonbs3ys 00ydeHHYIO0 MOJIENb JUTsl IPOTHO3HUPOBAHNUS 3HAYCHHUI
Harpy3KkH B TECTOBOM Habope.

4. PaccumTarh mokaszarenu 3(()eKTUBHOCTH, Kak cpenHsis adcomoTHas ommoOka (MAE) u
cpenHekBaaparuyHas ommnoka (RMSE).

5. Anamus. [ToctpouTs rpaduku cpaBHEHUST (PAKTHUECKUX M MPOTHO3MPYEMBIX 3HAUCHHA.
YCTaHOBUTHh BO3MOXHBIE MPUYUHBI PACXOKIACHUM MEXIy (PaKTUYECKUMHU U IMPOTHO3HBIMHU
3HaueHusAMU. [IpeyiokuTh BO3MOXKHBIE YIYUIIEHUS WU I0paOOTKH MOJEIIH.

6. CocTaBUTh OTYET.

PI/IcyHOK 6. HOpMaJII/I30BaHHLIC JaHHBIC HAT'PY3KH, IMOJIYYCHHBIC B PE3YJILTATC PCHICHUA MOJCIIN.
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Pucynok 7. I'padux cpaBHEeHUs: omIMOOK MOAETHU IO MEPE MPOXOKACHUS SMOX

Pucynok 8. I'paduix cpaBHEeHUs UCTUHHBIX U MIPE/ICKa3aHHBIX 3HAUeHUH B KBT.

Jabopamopnas padoma Ned Onmumuzauus pAcnpeoeiennozo pPacnpeoeienus
IHEP2OPECYPCO8 C UCHOIb308AHUEM UCKYCCMEEHIO20 UHMENIeKMa

Lenb: BHenpuTh M OOY4YUTH MOJETh MAIIMHHOTO OOYYEeHMs, MpeICKa3bIBAIONIYIO
ONTUMAJIBHYIO OTIPABKY HECKOJBKUX PACHpENeNIEHHBIX AHepreTuueckux pecypcon (POP) mns

YAOBIETBOPEHUS OTPEOHOCTEM IIMEKTPOCETH.

3ajanne Ha T1a0OpaTOPHYIO padoTy.

1. Buenmpute MoJenb, YUYMTHIBAIOIIYIO  pa3jiuyHble  (AKTOphl, Takue  Kak
MPOTHO3UPYEMBIA CIIPOC, CONHEYHOE U3IyYeHHEe, CKOPOCTh BETpa W T.J., IS
MIPOTHO3UPOBAHUS BBIXOIHOM MOIIHOCTH Kaxaoro POP.

2. OOyunTe MOJIeNb, UCTIOIB3YsI HCTOPHYECKUE JaHHbIe. OTICHUTE IPOU3BOIUTEIHHOCTD
MO/IEJIH.

3. CMopenupoBaTh JHEBHYIO OTIPABKY Ha OCHOBE MTPOTHO30B MOJICIIH.
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4. BwiOpath (QyHKIIMH, KOTOphle OyayT BBEICHBI B Mojendb. HopmanuszoBarh WU
CTaH/IaPTU3UPOBATH JAHHBIC, TPH HEOOXOIUMOCTH.

5. Peamu3oBarh pErpecCHOHHYI0 MOJEIh C HECKOJBKUMH BBIXOJIAMH, HCIOIB3YS
TensorFlow nnu m100yro Apyryro OpearnoYTUTEIbHY0 OUOIHOTEKY.

6. CocraBuTh OTYET.

Pucynok 9. I'paduk pakTHUeCKUX U IPOTHO3UPYEMBIX JaHHBIX JUIS paclpeaesieHus
AJIEKTPOIHEPTUU OT Pa3IMUHBIX UCTOUYHUKOB B paCIpe/ie]ICeHHON CEeTH

Jlabopamopnuaa paooma Ne5 Mooenupoeanue u onmumuzauus pPAcnpeoeseHnoll
IHEPZeMUUECKO CUCIeMbl C NPUMEHeHUe MeH 0008 UCKYCCHECHI020 UHMEIeKMA

Ienb: pa3paboraTh U ucciaenoBaTb pabOTy METOJOB ONTHUMM3ALMU YHpPaBICHUS
DHEPronoTPEOICHUEM U DHEPreTHMYECKMMH peCcypcaMM B pacHpeleseHHOM MHKPOCETH C

HCIIOJIb30BAHUEM METOA0OB NCKYCCTBECHHOT'O MHTCIIJICKTA.

3amanne Ha T1abOpaTOPHYIO padoTy.

9. IlocTtpouts TrpaduKku, OTOOpaXKAIOIIKEe JHHAMHUKY ITPOM3BOJCTBA, TOTPEOICHHS
SHEPruH, YPOBHSA 3apsia aKKyMYJSTOPOB M MOTOKA SHEPTHU, UMIOPTUPOBAHHOTO U3 OCHOBHOU
AIIEKTPUYECKOM CETH WM IKCIIOPTUPOBAHHOTO B HEE.

10. OnpenenutTh HadaldbHBIC YCIOBUS JUISI MHKPOCETH, BKIIOYAas: EMKOCTh
AKKyMYJIITOpPa, MAaKCHUMAaJIbHBIE MOIMHOCTH TI0 IPOW3BOJACTBY JSHEPrUU W3 Pa3TMUHBIX
WUCTOYHUKOB (HampuMep, COJHEUHbIe Oarapew, BETPOTEHEPATOpPHI), CpPEAHHE MaHHBIE TIO
DHEPromnoTPeOJICHHIO B MHKPOCETH, JPYTrde TapaMeTpbl, CUWUTAIONINECs BaKHBIMHU IS

HA4YaJIbHOU KOH(MUTYpAIITN MUKPOCETH.
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11. [TocTpouTh MoOJEIs TPEAMKTHBHOTO aHaM3a Ha OCHOBE pabOThl OMOIMOTEK
python Scikit-learn unu TensorFlow.

12. Peanu3oBaTh arOPUTM ONTHUMH3AIUH YIIPABJICHUS MUKPOCETHIO.

13. [Ipoananu3upoBaTh pe3yibTaThl ONTUMH3AUUU U  ONPEACIUTE, HACKOJIbKO
3¢ ()EeKTUBHO NCKYCCTBEHHBIN UHTEIUICKT YIIPABIISLI SHEPTHEH MUKPOCETH.

14. OrneHuTh, HACKOJIBKO YacTO OaTraper WCIOIB30BAIUCH IS HAKOIUICHUS WITU
BBIJIaYM DHEPTUU, U ONPEACTUTH, HACKOJIBKO 3()PPEKTUBHO YIOBIETBOPSUTUCH MOTPEOUTEIHCKUE
3arpochl.

15. CocTaBUTH OTYET.

Pucynok 10. Busyanuzanus peaiabHbIX U IPOTHO3UPYEMBIX 3HAUEHUN

Pucynok 11. rpaduk creneHr BaXHOCTH XapaKEeTPUCTHK MOIECIH.
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Pucynoxk 12. Busyanu3zanus reHepupyeMoil 1 NoTpeOIeHHON SHEPTUU U LIUKJIOB Iepe1avu
SHepruu d6arapeu.
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Crpykrypa 1 dhopMma oTdera 0 1adbopaTopHoil pabore
Hazpanwne ydaeOHOTO 3aBeICHUS

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

3BaHHC

OTYET I10 JJABOPATOPHOI PABOTE

1o kypey: CUCTEMBI LIM®POBOU JIUCIIETUEPE3ALIIU

PABOTY BbITTIOJIHAUJI
CTYIEHT I'P. Ne

MMOIINCH, JTaTa WHULIAAIIBI, paMuITIs

Cankr-IlerepOypr 20

26



Conep:kanue oTyera

Hean padoTsI:

3agaum.

Teopernyeckue cBeieHUs

B oryere mo nmaGoparopHOW paboTe 00s3aTENbHO OJDKHBI OBITh YKa3aHbl TEOPETUYECKUE
CBEJICHHMSI, HCOOXOJMMEBIC JIUIsI BBITIOJHEHUS J1a00paTopHO pabOTHI, B TOM YHWCIE NaHHBIC 00
YCTaHOBKE, HAa KOTOPOM BBIMOJIHSIACH paboTa.

PacuerHo-rpadpuyeckas yactb
B Havane yka3bIBaroTCsl HCXO/HBIE TaHHBIE, PACYETHI, TpadUYeCcKUe MOCTPOSHUSI.
BriBoabl

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMO JTUTePaTyPhI

Crincok ucnonb3yemoint jureparypsl odopmirsiercss B coorsercteun ¢ ['OCT 7.0.100-2018 —
bubnuorpaduueckas 3anucek. bubnmorpaduyeckoe onucanue. Ob6ume TpeOOBaHUS U MpaBUIIA
COCTaBJICHUSL.

TpeboBanus kK 0hOPMIIEHHIO OTYETA 0 JIA00paTOPHOU padboTe

1. O6urue TpeboBaHUs

1.1. B cootBerctBun ¢ ['OCT 7.32-2017 — CUBHUJ. OTueT o Hay4YHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa u mpaBuia oQOpMIIEHHUS OTYET IO JIAOOpaTOpHOW padoTe 0hOopMIIIETCS
TH00BIM TIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe JncTa 6emnoii Oymaru gpopmata 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. lIgeT mpudra 10KEH OBITH YSPHBIM.
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2. Hymepanusi ctpaHuil oT4yeTa

2.1. Ctpanunpl oT4yeTra CleAyeT HyMepoBaTh apaOCKuMH nudpamu, coOM0gasi CKBO3HYIO
HYMEpAIHIO 110 BCEMY TEKCTy oTdeTa. HoMep CTpaHUIIbI IPOCTABISETCS B HA3Y KaXKIOTO JIHCTA
IO LIEHTPY.

2.2. TUTYyNBHBINA JIUCT BKIIOYAETCS B OOIIYI0O HyMEpAIHIo cTpaHull otdyeta. Homep crpanuiibpl Ha
TUTYJIHHOM JIUCTE HE IPOCTABIISACTCS.

3. Hymepauusi pa3ieioB U MOAPa3aeJI0B 0TYETA

3.1. Pa3gensl MOJDKHBI UMETh TOPSIKOBBIE HOMEpa B IpejeiaXx BCero oTvera, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Pa3nensl MOTyT OBITH pa30HUTHI Ha mojapasaeibl. Hymepanus moapasnesioB cOCTaBIsIeTCs U3
HOMEpa pasjesia M Hojpasjelsia, 0003HaYeHHOro 4epe3 TOuKy, Hanpumep, «l.1.». B koHie
Ha3BaHUA Pa3ZiesioB U MOAPA3/EIIOB TOUKA HE CTaBUTCS.

4. LiutocTpanuu

4.1. nnrocTpalii  TIOJIUCHIBAIOTCS  CHU3Y apaOCKuMu IdpamMu  depe3 Mpoden mocie
cioBa «PUCYHOK» U UMEIOT JMOO CKBO3HYIO HyMEpaluio, TUOO HyMEpalulo B COOTBETCTBUHU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKa3bIBaeTcs IoOCie
HOMEpa WUIIOCTpallMu uepe3  Tupe, Hanpumep, «Pucynox 1l — CrpykrypHas cxema
0ZTHOKOHTYpHOH CAP».

4.3. Tloamucu BceX WILTIOCTPAIUN BEIPABHUBAIOTCSI 110 IICHTPY CTPOKH.
5. 'padpuxn

5.1. T'paduxu nomxsbl ObITh yeTkuUMHU. [Ipu odopmiiennn rpadukoB HEOOXOAUMO YyKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEH M caMUX I'paHKOB.

5.2. Ecmm rpaduku OTpakaloT CpaBHEHHE JBYX OKCIIEPUMEHTOB, PEKOMEHIYETCS HUX
BBIIIOJIHEHUE B OJTHOM CUCTEME KOOPJAUHAT.

6. Tadauubl

6.1.B oruere mo maboparopHoil pabOoTe PEKOMEHIYETCs CKBO3HAas  HyMepalus
tabsuil. JlomyckaeTcst HyMepanus TaOmuI[ B mpejenax pasjena ordera. B atom ciydae HOMep
TAOJUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOr0 HOMEpa TaOIHIIbI, pa3IeICHHBIX TOYKOU.

6.2. TaGnuiel HyMepyroTcs apaObCcKkuMu udpamm.

6.3. Hymepanusi Tabmaui; mpou3BOAUTCS CO ciaoBoM «Tabmmia» 6e3 3Haka «No», Harpumep,
«Tabmuna 1».

6.5.4. Kaxxnas Tabnuia JI0JDKHA UMETh Ha3BaHHE, KOTOPOE CIEAyeT NMOMEeNaTh Haja TaOnuien
cieBa 6e3 a03aIHOTO OTCTYIIA B OJJHY CTPOKY C €€ HOMEPOM uepe3 THPE.
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11.3. Meroauyeckue yka3aHus sl O0yYarOIIMXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOMN
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PabOTy 1O
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0e3 ero HernocpeCTBEHHOIO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHUS CaMOCTOSITENBHONH paboThl, y oOyuaromierocs (Gopmupyercs
esiecooOpa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHHI>'I, O6CCHC‘-II/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HAMpaBISIONIMMU  CAMOCTOSITENIHYIO — paboTy
00yyJaroumxcsi, siBJISI0TCS

— y4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

— METOJUYECKUE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00y4YaroIuxcst
10 32049HOU (hopme 0OyIeHUs).

11.4. Meroguueckue yKazaHusi Uil OOyYalOMIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroIuxcs, OCYLIECTBISEMOIO B TEYEHUE CEMeCTpa C IIeJIbl0 OLEHUBAHUS XOAa OCBOCHHUS
JUCLUIUINHBI.

11.5. Meroauyeckue ykazaHusi Ajisi 0OyYaroUIUXCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTECTALlNN.

[IpomexyTouHas  arrectanus  OOydYalOIIMXCS  NpeAycMaTpUBaeT  OIICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ceost:

— auddepeHunupoBaHHbIl 3aueT — 3T0 (¢GopMa OLEHKHM 3HAHWM, NOJYyYEeHHBIX
00y4JarmuMcsl TpU U3YYSHUH AUCIMILTUHBI, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAYYHO-UCCIEA0BATEIbCKUX paOdOT U MPOXOKIEHUU MPAKTUK C aTTECTAIIMOHHOW OIIEHKOM
«OTJIIMYHO», «XOPOILIO0», KyJIOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIILHON.

[TpomexxyTounast aTrectanus npoBoauTcs B popme auddepeHnnanbHOro 3a4era. 3a4eT
IPOBOAMUTCA B YCTHOH (opme mo OusietaM B BUIE NOJITOTOBKH M HM3JIOXKEHHUS Pa3BEPHYTOTO

oTBeTa. Bpems Ha noaAroToBky oreera - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusI
Kadeapsl

Iommuce
3aB.

kadempoit
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