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AHHOTaUA

Hucuunnuna «PacrpefeneHHble  MHTEIJIEKTYalbHbIE JHEPrOCUCTEMBI» BXOJIUT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HarpasieHuio moaArotoBky/ crenuanbHocTH 13.03.02 «DnekTposHepreTuka u MEKTPOTEXHUKAY
HarnpaBiaeHHOCTH «L{udpoBas sneprerrkay. Jucuumimna peanusyercs kadenpoit «Ne32».

JlucummiinHa  HE  ABISETCS  OO0sI3aTENIbHOM  TpPH OCBOGHUU  00ydaromuMcs
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINUX
KOMIIETECHIIU !

[IK-5 «CrocoGeH MpoBOAWTH aHAIMU3 M KOHTPOJb MapaMEeTPOB M YCIOBUU pPabOThI
OT/IENIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMbBI

CopepxaHue OUCHMILUIMHBI OXBAThIBACT UIMPOKUN CIEKTP BOMIPOCOB, CBSA3aHHBIX C
MHTETpalyei, yrnpaBIe€HUEM M ONTUMHU3ALMEH pACHPENEICHHBIX AHEPreTUUECKUX PECYpPCOB
(POP) B paMKkax COBpEMEHHBIX 3JIEKTPOIHEPTETUUECKUX CUCTEM.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cleAylomue (OpMbl OpraHU3alUU
ydeOHOro Tpolecca: (rekyuu, J1abopamopuvie pabomsl, CAMOCMOAMENbHAs paboma
obyuarowe2ocs).

[IporpaMMo#i NHUCHUTUIMHBI TPETyCMOTPEHBI CIEAYIOUIME BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBJISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

SI3pIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUIA.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

OcHoBHasl 11eNb IPENnoAaBaHus JaHHOW AUCHUUIUIMHBI COCTOMT B TOM, 4TOOBI CHAOIUTH
0o0yJaromuxcsi 3HAHUSMM, HaBbIKAMM M AHAJUTHYECKUM OIBITOM, HEOOXOIUMBIMHU IS
noHUMaHus, 3((EKTUBHOrO YIpPAaBIEHUS pPaCHpPEeIEHHBIMH 3HEPreTUYECKUMHU pecypcaMu
(POP) B paMmkax cOBpeMEHHOM HHPPACTPYKTYPBI IICKTPOCHAOKEHUSL.

1.2. JucuunnuHa sBisercs (PakyaIbTaTUBHOM TUCHUIUIMHON 1O  HANpaBICHUIO
o0pa3oBaTenbHOI MporpaMmbl Beiciero oopasosanus (naiee — OIT BO).

1.3. IlepeueHb IMIAHUPYEMBIX PE3YJIHTaTOB OOYUEHHUS [0 AUCHUILIUHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYaAIOUIUICS NOJDKEH O0JanaTh CIEAYIOUUMU
KOMIIETEHIIMSIMU WM UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabiuue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U MHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Kon n HauMeHoBaHME HHIUKATOpA
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKCHHS] KOMIIETEHIIUU

[1K-5 Cnocoben [TK-5.1.1 ananu3upyeT 3aBUCUMOCTH MEXKIY
IIPOBOAMTD aHAJINU3 U napaMeTpamMy U XapaKTepUCTHUKaMU
KOHTPOJIb ITAPaMETPOB U | KOMIIOHEHTOB IEKTPOIHEPTETUYECKON

[Tpodeccruonanbhble | ycioBUil paboThI CUCTEMBI

KOMIIETEHLINU OTZACJIbHBIX ITK-5./1.6 ananusupyet rpapuku
KOMIIOHEHTOB AJIEKTPUUYECKUX HArpy30K NOTpeOuTenen u
AIIEKTPOIHEPIETUYECKON | onpenensieT (pakTopbl, KOTOPbIE BIMUSIOT HA
CUCTEMBI noTpeliIeHue IEKTPUUECKON SHeprun

2. Mecro nucuurinHbl B cTpykType OI1

JucuummHa MokeT 0a3upoBaThCS HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YYarOIIUMUCS
IIPYU U3YYECHHUHU CIEAYIOIINX AUCLUTIINH:

— «QHepreTuyeckas MEKTPOTEXHUKAY,

— «MaremaTH4eCcKue OCHOBBI TEOPUU YHEPIETUYECKUX CUCTEM Y,

— «OHepreTuyecKas NEKTPOTEXHUKAY,

— «MojnenupoBaHue U ONITUMHU3ALUSA B DJIEKTPOIHEPIETUKEY.

3HaHMsl, MOJIyYEHHBbIE NpPH H3YYEHMM MaTepuajia JaHHOW IUCHMIUIMHBL, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYE€HHWE, TaK M BCIOMOIaTEIbHOE HCIOJIB30BAHUE IIPU IPOXOXKICHUU
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTM(PUKALMOHHON
paboThl, M U3yYEHUU APYTHX AUCLUIIINH:

— «Cucrema 1mndpoBoi AMCHETYEPU3ALIUN Y,

— «Kubepdhuznueckue cuCTeEMbI U TEXHOJIOTHI Y,

— «HanexxHOCTh  DJIEKTPOMEXAHWYECKHX M DJIEKTPOIHEPreTHYECKUX CUCTEM H
KOMILJIEKCOBY.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUILINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh JIUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKochib oucyunIuHbl, 2/ 72 2/ 72
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3E/ (1ac)
U3 Hux yacoe npakmuyeckoii 0020moeKu 2 2
AyoumopHhuie 3auamus, BCEro 4ac. 4 4
B TOM YHCIIE:
nexkuuu (JI), (gac) 2 2
npaktuueckue/cemunapckue 3ansarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 2 2
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 68 68
Buo npomescymounoit ammecmayuu:. 3a4er,
madd. 3auger, sx3amed (3auer, Judd. 3auq, M. Hudd. 3au.
ks **) 3au.

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCIUITITNHBI Jlexunn | 113 (C3)) - JIP KII CPC
(dac) (dac) (qac) (dac) ("ac)
Cemectp 8
Paznen 1. BBenenne B pacmpelereHHbIE
MHTEIJIEKTYaIbHbIE 3JEKTPOIHEPTreTHUECKUE CUCTEMBI
Tema 1.1. 0630p COBPEMEHHBIX
3NIEKTPOIHEPIETUIECKUX CHCTEM
Tema 1.2. PacmpeneneHHble MHTEIICKTYaIbHBIE CETH
Y TIepeIoBOE YIPABJICHHUE CETSIMHU
1.2.1. OcHOBBI pacrpeaeNeHHON TeHepalui 1 1 1 14
MHUKpOCETEN
1.2.2. OcHOBHBIE aCEKTHl MUKPOCETH
Tema 1.3. 3HaueHue WHTEJJIEKTa B
3JIEKTPOIHEPreTUIECKUX CHCTEMax
Tema 1.4. OcHOBHBIE TTPOOIEMBI U BOBMOYKHOCTH
pacipeneeHHbIX HHTEIUIEKTYaIbHbIX CUCTEM
Paznen 2. HckyccTBeHHBII UHTEIIEKT B
3HEProcucTeMax
Tema 2.1. OcHOBBI HCKycCcTBeHHOTO MHTe/IekTa (M)
u MammHHOTOo 00y4ueHus (MO)
Tema 2.2. Meroast WU, npumensemble B
3IEKTPOIHEPTEeTHUECKUX CHCTEMax
2.2.1. HeiipoHHble ceTu
2.2.2. JlepeBbs pelIeHnH U ClIy4daiHble Jeca 1 1 14
2.2.3. BekTopHbIE MalIMHBI C TTOACPKKON
2.2.4. Oo6yuenue c NpUMEHEHUEM
MOJIKPEIUIEHUS
Tema 2.3. llpumenenne WU nna oOHapyxeHus
HEUCTIPAaBHOCTEH, TIPOTHOZUPOBAHUS HArpy3KH U
yhpaBiieHUs aKTUBAMU
Tewma 2.4. TemaTuueckue UCCIEAOBAaHUSA: peaTU3aLusl
NN B sHEprocucremMax B peajlbHbIX YCIOBUSIX




Paznen 3: VYnpasneHue u MOHUTOPUHT
pacnpeneneHHbIX CHCTEM
Tema 3.1. KommoHeHTHl pacrpeeneHHbIX CHUCTEM H
UX TapamMeTpbl
Tema 3.2. Cencopupie TexHONMoruu u loT B
SHEPrOCUCTEMAX
Tema 3.3. Crpareruu ympaBlI€HUS PpaclpeAcsICHHON
reHepaluein

3.3.1. IIpsimoe ympaBieHue

3.3.2. IlpeAVKTUBHOE YIIpaBICHUE

3.3.3. JeueHTpanu3oBaHHbIE u
[IEHTPaTM30BaHHbIE CXEMBI YIIPaBICH
Tewma 3.4. Pons KOMMYHHKAIIOHHBIX HHPPACTPYKTYD B
WHTEIUICKTYaJIbHOM YITPaBJICHUU

20

Pazmen 4: PacmmpenHsile TeMbl B 001acTH
pacIpeneneHHbIX HHTEIUIEKTYalbHbIX 3HEPIOCUCTEM
Tema 4.1. Hakonurenn »HEPruM M HX pOJb B
pacnpeneneHHbIX CUCTeMax

Tema 4.2. UaTerparus Bo300HOBIISIEMBIX HCTOYHUKOB
SHEPTHH U TPOOIEMBI

Tema 4.3. VYCTOWYMBOCTH CETM U  aCIEKTHI
0e30MacHOCTH B MHTEJUIEKTYAIbHBIX CHUCTEMAX

Tema 4.4. Bynymue TeHACHUUU: HA IYTH K MOJTHOCTBIO
UQPOBBIM U MHTEIICKTYAIbHBIM JIEKTPOCETIM

20

Uroro B cemectpe: 2 2 68

Hroro 2 0 2 0 68

[IpakTnueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJCHHBIX  TPYAOBBIX  (YHKIUH, CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Tab6muia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep paszaeiia HazBanue u COACPIKAHUC PA3ACIIOB U TEM JICKITHOHHBIX 3aHATHH

1 Pazgen 1. Baenenue B pacnpeneacHHbIe UHTEJUIEKTYyaIbHbIE
ANEKTPOIHEPTETHIECKUE CUCTEMBI
Tema 1.1. O630p COBPEMEHHBIX 3JIEKTPOIHEPTETUUECKIX CHCTEM
Tema 1.2. PacmpenerneHHble MHTE/UICKTYyaJIbHbIE CETH M TEPEIOBOC YIPABICHHE
CETSIMH

1.2.1. OcHOBEBI pacnpe/IelIeHHOM T'eHepallii 1 MUKpOCeTer

1.2.2. OcHOBHBIE aCTIEKTHl MUKPOCETH
Tema 1.3. 3HaueHUE UHTEIJIEKTA B AJIEKTPOIHEPrETUYECKUX CUCTEMAX
Tema 1.4. OcHOBHBIE ITPOOJIEMBI U BO3MOXXHOCTH paclpeeIEHHBIX
HWHTEJUICKTYaJTbHBIX CHCTEM

2 Pazgen 2. IckyccTBEeHHBIM HHTEIUICKT B SHEPTOCUCTEMAX
Tema 2.1. OcHoBbl HckyccTBeHHOTO MHTewiekra (M) m mammuaHOrO 00yueHHs
(MO)

Tema 2.2. Metoast U1, npuMeHsieMbIe B 3JIEKTPOIHEPTETUIECKIX CHCTEMaX
2.2.1. HeiipoHHBbIE ceTH
2.2.2. JlepeBbs pelieHni U cay4aiHble eca
2.2.3. BekTOopHBIE MAIIMHBI C TIOJAEPIKKON
2.2.4. ObyueHue ¢ NPUMEHEHNUEM MOIKPETICHUS
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Tema

2.3.

IIpumenenue

nun

ittt

OOHapyKeHUs
HPOTHO3UPOBAHUS HATPY3KH U YIIPABICHUS aKTUBAMH
Tema 2.4. Tematuueckue uccnenoBanus: peanusauus M B sHeprocucremax B
pCabHBIX YCIOBHSIX

HCUCIIP aBHOCTeﬁ,

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYJAO0EMKOCTb

W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPymOEeMKOCTb, |IPaKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (gac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HamveHoBanue 1a6opatopHbIX padot TpynoeMKoCTh, | MpakTUUYECKOH | pa3nerna
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 8
1 MopenupoBaHue U aHaIu3 0a30BOM 1 1
pacnpeieIEeHHON YHEPTOCUCTEMBI
2 [IporHo3upoBanue crpoca Ha HATPY3Ky € 1 2
MTOMOIIIbIO0 MAIITMHHOTO O0yUYEHUSI,
MIPUBEACHHOTO K MOJENH JIMHENHON
perpeccuu.
Bcero 2

4.5. KypcoBoe nmpoeKkTHpOoBaHHe/ BHITOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe /.

Tabnuna 7 — Bunbl caMmocTosaTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia

30 30
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 13 13
ycneBaemoctu (TKY)




Jlomamuee 3ananue (/13) 15 15

KonTtposbabie paboTsl 3a09Hnk0B (KP3)

IToaroroBka K mpoMexXyTOYHOU

arrectanuu (I1A) 10 10

Bcero: 68 68

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThl 00yYaroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl JUII CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MeyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

KommuecTBo 9K3eMILTSIPOB B
Iudp/
URL apec bubnmorpaduueckas ccpiika Oubmoreke
(KpOMe 2JIEKTPOHHBIX IK3EMILISPOB)

OcCHOBBI IpOorpaMMHUpOBaHus Ha si3bike Python : [
DJIEKTPOHHBIN pecypc| : yueOHO-METOAUYECKOE
nocoone / A. U. CaBennes [u ap.] ; C.-Ilerep0. 18
rOC. YH-T a3pOKOCM. IPUOOPOCTPOCHHSI. -
DJeKTpOH. TeKcToBbIe AaH. - CankT-IletepOypr :
Uzn-Bo ['YAIIL 2019. - 38 c.

OCHOBBI HCKYCCTBEHHOT'O HHTEJIJICKTA B
npodecCHOHANTBLHON IEATENHHOCTH ;| Y4eOHO-
Meroaunueckoe nocobue / A. C. Cremamkuna, E. 18
A. ®pomnosa, H. B. I'ymuna ; C.-Ilerep0. roc. yH-
T a9POKOCM. TIpudOpocTpoeHus. - CaHKT-
[etepOypr : U3n-so I'YAIIL, 2022. - 109 c.

Bo3o0OHOBIsIeMbIe U HETPAAULMOHHBIE HICTOUHUKH
SHEPrud : [ DNeKTpOHHBIN pecypce] : yueOHoe
nocoowue / /1. A. Bosnkos [u np.] ; C.-ITetep0O. roc. 18
VH-T a3pOKOCM. TPUOOPOCTPOCHHUSL. - DJICKTPOH.
TekcToBbIe AaH. - CankT-IletepOypr : U3a-Bo
I'VAIL 2020. - 121 c.

PacnipeneneHHbIe HHTEIUIEKTYaIbHEIE
9HEPrOCHCTEMBI: YUeOHO-METOANYECKOE Tocodne
/ B.IN. Ky3smenko, C.B. Conénsiii, A.B. Pricun; 50
C.-Iletepb. roc. yH-T a3pOKOCM.
npudopoctpoenus. - Cankr-Ilerepoypr: U3a-Bo

I'VAIL, 2024. - 76 c.

7. TlepeyeHb AIMEKTPOHHBIX 00OPa30BaATEIBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaAITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOIMMBIX I OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAITMOHHOU ceTh «HTepHeT»

URL anpec HaumeHnoBanue
https://rawi.ru/academy/ Acconunanus BUD, Akanemusst BUD




https://www.eprussia.ru/lib/ | bubnroTeka 3J€KTPOHHOIO KypHaIa « JHEPTETHKA M IPOMBIILIEHHOCTH Poccuuny

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp MPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca [0 JUCHUILIHHE.
[Tepeuens nuCmoIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [TepeueHr nporpaMMHOT0 00€CIICUCHHUS

Ne i/t HaumenoBanue

1 Python IDE

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTUHE, TPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
n/n MaTepHabHO-TEXHUUECKOH Oa3bl (pu HEOOXOMMOCTH)
1 MynbTumMeanitHas JeKUUOHHAS ayIUTOPUS 21-21
KonmbroTepsl ¢ ycranoBieHHbIM Ha HUX [10 Python (Bepcus He 31-04
Hwke 3.x)c oubnmorekamu (numpy, matplotlib, pandas, and
scipy)
Jupyter Notebook or uu aro6as Python IDE

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Bua npomexyTo4HOM aTTecTaluu [TepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIi 3a4ET Crncox BOIpoCoB;
TecTsl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl S-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH YpoBHS c(hOPMUPOBAHHOCTH KOMIETEHLUN

‘ OrieHKa KOMITETEHITH \ XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA
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5-0autpHas KA
— oOyyaronuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHal;
— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO M TPAMOTHO €T0 U3J1aracr;
COIIHOY — OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJIHUTEIBHOM JUTEPATYPEL
GATTCHOYD TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC ITOJIOKCHHUS C MMPAKTUICCKON
JeSITeTbHOCTHIO HAITPABIICHHUS,
— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BBIIBUTAEMbIC UM HICH,
— JIeNIaeT BBIBOJIBI 1 0000IICHHS;
— cBOOOJTHO BJIAJICET CHCTEMOI CHEIMAIN3UPOBAHHBIX OHSITHH.
— 00y4Jaromuiicst TBEPIO YCBOMII IPOTPAMMHBINA MaTepuall, TPaMOTHO U
0 CYIIECTBY W3JIaraeT ero, ONUpPasCh HA 3HAHUS OCHOBHOMU
JUTEPaTypPhI;
«xapomoy — HE JIONYCKAaeT CYNICCTBCHHBIX HETOYHOCTEIH; }
— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATSIBHOCTHIO
«3aYTCHO»
HaIpaBJICHUS;
— apryMEHTUPYET HayYHbIC MTOJIOKCHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJI3JICET CHCTEMOM CIICIUAIM3UPOBAHHBIX MMOHSITHH.
— 00y4YaroNuiicsi YCBOWJI TOJIBKO OCHOBHOHM MPOrPAMMHBIN MaTephal,
IO CYIIECTBY M3J1araeT €ro, ONMUPAasCh Ha 3HAHUS TOJILKO OCHOBHOI
JUTEPATYPBI;
— JIOIyCKaeT HECYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;
«YIIOBJICTBOPUTEITLHOY .
GAUTOHON — WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUW 3HAHUH
HarpaBJICHUS;
— c1a00 apryMEHTHPYET Hay4HbIC ITOJIOKCHUS;
— 3aTpyaHseTCs B (OPMYIUPOBAHUN BHIBOJOB M 000OIICHMIA;
— YACTHYHO BJI3JICET CUCTEMOM CIECIMATM3UPOBAHHBIX MOHSITHH.
— o0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MarepHaa;
— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM HM  HETOYHOCTH  TPH
«HEYNIOBJICTBOPUTEIILHO) .
W SATICHON paccMOTpeHHH IPOOJIeM B KOHKPETHOM HalpaBJICHUH, 5
— WCIIBITBIBACT TPYIHOCTH B MPAKTHYECKOM PUMEHEHUN 3HAHUIA;
— HE MOXKET apryMEHTUPOBATh HAy4YHBIC TIOJI0KEHUS,
— He (OpPMYTUPYET BBIBOJOB M 0000IIEHUH.

10.3. Tumnossie

KOHTPOJIbHBIC 3aaHWs UJIM HHBIC MaTCPUAJIbI.

Bomnpocsr (3agaun) ans sK3aMeHa mpeicTaBieHsl B Tabmauie 15.
Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne i/m [Tepeuens BompocoB (3aa4) AJsl IK3aMEHa A
WHANKATOpa
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
Bomnpocsr s qudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! ans audd. 3auera
Kon
No mi/mm [Tepeuens BonpocoB st aud . 3auera
p P ot g WHAMKATOpa
1-10 1. KaxoBa ocCHOBHas I1€J1b HCTIOJIB30BaHMUS UCKYCCTBEHHOTO IK-5.11.1

2. Ha3zoBuTe J1Ba aropuT™Ma UCKYCCTBEHHOTO MHTEIUICKTA,

3. Kak mammHHOe 00y4yeHue crnocoocTByer

HUHTCIIJICKTA B 3HepFOCI/ICTCMaX?

0OBIYHO HCTIONB3YEMBIX ISl IPOTHO3UPOBAHUS CIPOCa B
HHEeprocucremMax.

MMPOTrHO3NUPOBAHNIO TEXHUYECCKOI'O O6CJ'Iy>KI/IBaHI/I$I
QJICKTPHUICCKUX CHCTEM?
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10.

Ornpenenure HEUPOHHBIE CETU U UX 3HAYCHUE B
IIPOTHO3UPOBAHNN OTKA30B SHEPIOCHUCTEM.

Kakoii MeTo1 HICKYCCTBEHHOI'O MHTEJIEKTA MOAXOIUT IS
pacno3HaBaHMs 3aKOHOMEPHOCTEHN B JAHHBIX O
NOTPEOJICHUU IEKTPOIHEPTUU?

Kak o0yuenue ¢ nmoakpersieHueM noMoraet
ONTUMHU3UPOBATH PabOTY ANMEKTPOCETEH?

KakoBa posip HCKYCCTBEHHOTO UHTEIJIEKTA B IOBBILICHUHU
HHEProdPPeKTUBHOCTH 3JaHUNA?

Kakoii sTan npeaBapurtenbHOl 00pabOTKU JaHHBIX UMEET
pelaroniee 3Ha4eHUe 11 00YICHUS TOYHBIX MOJICICH
MCKYCCTBEHHOT'O MHTEIIEKTA [PU aHAJIU3€ SHEprocucreM?
OOBsIcHUTE, KaK UCKYCCTBEHHBIA UHTEIJICKT MOXKET
MOMOYb B OOHApYKEHUU aHOMAJINIl B SHEPrOCUCTEMAX.
Kak M0HO HUCTIOIB30BaTh UCKYCCTBEHHBIM MHTEIIEKT ISt
IIPOrHO3UPOBAHUS U CMATYEHHUS [TOCIIEACTBHI mepeboeB B
1o/1a4ue AIEKTPOIHEPTHH?

11-27

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Onummure OCHOBHBIE KOMITOHEHTHI
AIIEKTPOIHEPTETHUECKON CUCTEMBI.

Kaxk mucbananc a3 B TpexdaszHoi cucTeMe BIUseT Ha
KaueCTBO AJICKTPOIHEPTHH?

KaxoBbl KiTt0YeBBIEC TAPAMETPHI J11 KOHTPOJIS
paboTocroco6HOCTH TpaHchopmaropa?

Kak ynpaBnsercs peakTUBHAsI MOLTHOCTH B
sHeprocucreme?

KaxoBo 3nauenue kodpuirenta MOIHOCTH B
AIIEKTPUYECKON CUCTEME U KaK €r0 MOXKHO YIyULIUTh?
OObscHUTE TPUHLIUIT PAOOTH ABTOMAaTHYECKOTO
BBIKJTIOYATEJIS.

Kak ympaBnistoTcst 4acTOTHBIE OTKJIOHEHUS B paMKax
00J1b1110} B3aMMOCBSI3aHHOM ceTn?

KakoBa poiib KOHJIeHCaTOpHOMH O6aTapeun B
sHeprocucreMax?

OnuimTe OCHOBHBIE 3TAlbl, CBA3aHHBIE C POBEICHUEM
aHaM3a MOToKa Harpy3KH.

Omnpenenure 3HEPTodIH(PEKTUBHOCTH B KOHTEKCTE
AIIEKTpOIHEpreTuueckux cucreM. Kak pacnpeneneHHble
MCTOYHUKH T€HEPALIUH BIUSIIOT Ha YHEPTr03(PeKTUBHOCTH
SHEPTrOCUCTEMBI?

Kakyto poss urpaer ynpasieHHe CIIPOCOM B IMOBBIICHUN
9Heprod(HPeKTUBHOCTHU AIIEKTPOCETEN?

Kak nnTerpanus BO300HOBISIEMBIX HCTOYHUKOB SHEPTHH,
TaKUX KakK COJIHEYHAasl U BEeTPOBas, BIUSIET HA

3¢ (PEKTUBHOCTH SHEPTOCHUCTEMBI?

OOBsicHUTE 3HAUEHUE BHICOKO3(PPEKTUBHBIX
TpaHC(OPMATOPOB B PACTIPEICTUTEIBHBIX CETSX.
Onummre BAUSHUE MOTEPh HA JIMHUAX dIEKTPOIIEepeIaun
Ha 0011y10 3 (HEKTUBHOCTH YHEPTOCUCTEMBI.

Kak cuioBsle 371€KTpOHHBIE YCTPOHCTBA MOTYT ITOMOYb B
MOBBIIIECHUH 3()PPEKTUBHOCTU CUCTEM 3JIEKTPOCHAOKEHUs?
Kakue npobnemsl B 061actu 3HEProdPpPeKTHBHOCTH
BO3HHUKAIOT B CBS3H C YBEIHMYCHHEM IPOHUKHOBEHHSI

TMK-5.71.6
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AIIEKTPOMOOHIIEH?
27. OOBSCHUTE KOHIICTIIINIO «YMHBIX CETE» U UX MOTEHIIHAI
B IIOBBIIICHUH YHEPrO3PPEKTUBHOCTH.

[lepeyenp TeM [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM JJisi KYPCOBOTO MPOSKTUPOBAHMSI/BHIIOJIHEHHUSI KYPCOBOM paboThI

Ne i/t

[TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
KYpCOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE MPEIyCMOTPEHO

BOHpOCH AJi1 IIPOBEACHHUA HpOMeX(YTOqHOﬁ arrécrallihn B BHAC TCECTUPOBAHUA

npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — IIpuMepHbIi IepeYeHb BOMPOCOB JJIsI TECTOB

Ne i/t

Kon

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
WHJIUKATOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 BEPHO20 OMEEMA
U3 yemvipex npeoyloHCeHHbIX U 0O0CHOBAHUEM 8blOOPA

Wuctpykuus: [IpounTaiite TekcT, BEIOEpUTE MIPABUIBHBIA OTBET U 3AIHUIIATE ApTyMEHTHI,
000CHOBBIBAIOIIME BEIOOp OTBETA

Kakue u3 cnenyromux 3aj1a4 Hanbosiee XapakTepHbI JUIs PACIPESICHHBIX IIK-5. /0.1
HHTCIIJICKTYaJbHBIX 3HCDFOCI/ICTCM?
a) MOHHUTOPHHT COCTOSIHUSI 000PYIOBaHUS
b) Ynpasnenue sHepronotpedicHIeM
¢) YopaBieHrne yMHBIM TOMOM
d) AHanm3 OONBIINX JTAHHBIX

Kakne mepbl Ge30nacHOCTH HEOOX0MMO YIHMTBIBATH NPH paspaboTke pacupenenennsix | [TK-5.71.6
MHTEIUICKTYAIbHBIX YHEPrOCUCTEM?
a) AyteHTH(HKALINS TOTB30BaTENCH
b) 3ammra ot Kubepartak
¢) lludppoBanue maHHBIX
d) Bce BhllenepeuncieHHoe

2 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKONLKUX 8APUAHMOE OMEema
U3 NPeONONCEHHBIX U PA3BEPHYMBIM 000CHOBANUEM 8b100PA

Wnctpyknus: IIpouunTaiite TeKCT, BbIOEpHUTE MPAaBUILHBIE BAPUAHTHI OTBETA U
3alUIIUTE apTYMEHThI, 000CHOBBIBAIONIHE BHIOOP OTBETOB

Kakwe u3 cienyromux 3aaa4y HanboJjiee XapakTepHbI JUIsl 00ecreyeHus IK-5.1.1
OTKa30VCTOﬁ‘IHBOCTH B paclpCACJICHHBIX NHTCJIJICKTYAJbHBIX 3HCDFOCI/ICTCM3X?
a) MOHHUTOPUHT COCTOSIHUSI 000PYIOBAHHMS
b) Ynpasnenue ymHbIM TOMOM
¢) MOHHUTOPHHT 3HEPronoTpeOIeHHS
d) Aranm3 OOJBIINX JaHHBIX

Kakue u3 crnenyronumx TeXHOIOTHA HCHONB3YIOTCS [Uls 00ecneyeHust IK-5.]1.6
MacIITabupyeMOCTH B Paclipe/IeeHHbIX HHTSIUIEKTYAIbHBIX JHEProCUcTeMax?
a) O0avHbIe BEITUCICHUS
b) Unteprer Bemeit (IoT)
¢) Jatunkn
d) MammaHOE 00yUeHHe

3 mun. 3aoanue 3AKpbIMOo2co muna Ha yCMAaHo6JIeHUe COoOmeemcmeust

WNuctpykuus: IlpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K Kax a0l Mo3ULUKU, JTaHHOU B
JIEBOM CTOJIOTIE, MOAOEPUTE COOTBETCTBYIONIYIO IMMO3HIIMIO B IPABOM CTOJIOIE

CormocTaBbTe METOIBI XPAHEHUS YHEPTUH K NPEAT0KEHHBIM KaTETOPUSAM. TIK-5. /1.1

1) Kpatkocpounsie a) barapen
b) I'uapoakkyMyaupyronme cTaHIuu
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¢) Cxatplit BO3ayX

d) TemioBbIe HAKOTTUTENH

2) losrocpounsie ¢) BoiopoaHbIe TOIUTMBHBIE 2JIEMEHTHI
f) DekTpoXuMHUIECKHEe KOHIEHCATOPHI
g) MexaHu4ecKHe HAKOMUTENN

h) XuMuyeckre HAaKOTIMUTETH

ConocraBbTe TUIbI CETEH K MPEAT0KEHHBIM KAaTETOPUAM. M[K-5.1.6

1) YMHBIC ceTH a) CeTH ¢ IBYXCTOPOHHEH CBS3BIO

b) Cern ¢ opHOHANPABIEHHON CBS3BIO
) Certu ¢ nHTETpaANUCH
BO300HOBJISIEMBIX HCTOUHHKOB

d) Cetu 6e3 uHTEerpanun
BO300HOBJISIEMBIX HCTOUHHKOB

2) TpamIuHOHHbBIC CETH e) CeTH C aBTOMaTHYECKUM
yIpaBieHUEM

f) Cetsi ¢ pyYHBIM yIIpaBICeHHEM

g) Cetu ¢ MOHUTOPUHTOM B pEaJbHOM
BPEMEHU

h) Cetn 6e3 MOHUTOpPHHTA B PEaTbHOM
BPEMEHU

4 mun. 3aoanue 3aKpvlmoco muna Ha yCmanoejleHue noCIe008ameNbHOCIU

WNucrpykuus: IIpounTtailTe TEKCT U YCTaHOBUTE IOCIEN0BATEIBHOCTD.
3anuimTe COOTBETCTBYIOIYIO MOCIIEI0BATEIbHOCT OYKB ClI€Ba HAIPaBo

CocraBbTe NPaBUILHYIO OCIIEN0BATEILHOCTD ATANOB YIPABICHHS IIK-5. /0.1
JHEPronoTpedneHueM:
a) Ontumuzanus noTpetneHus
b) Coop maHHBIX
¢) Baenpenmne pemennit
d) AHanm3 TaHHBIX

CocTaBbTe MPaBHIEHYIO MOCISI0BATSIbHOCTD IIAr0B CO3aHNS PACIIPEICICHHOM I1K-5.11.6
YHEPTOCHUCTEMBI:

a) Onenka motTpeOHOCTEH

b) Ycranoska obopynoBanus

) Pazpabotka mpoekTa

d) TectupoBaHKe U BBOJ B IKCILTYaTAIHIO

5 mun. 3adanue omxpviMoco Muna ¢ pazeepHymviM OmMeemom

Wuctpykius: [IpounTaiiTe TEKCT U 3allUIIATE pa3BepHYTHI 000CHOBAHHBINA OTBET
WY HalUMIIUTE TIPOMYIIEHHOE CJIOBO/CIIOBOCOUETAHHE

Kaxue npeuMyniecTBa U BbI30BbI CBA3aHbI C MHTEIPAlMEll YMHBIX CUETYHUKOB B IK-5.11.1
DHEProCcUcTeMy?
Kaxkue (hakTophl CIEAYET YIUTEIBATE IIPH BEIOOPE CHUCTEMEI XPaHEHMS IK-5.]1.6
sHepruu?

IIpumeyanue:

1-f Tun. 3agaHue KOMOMHMPOBAHHOTO THIIA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIpEX
NPE/UIOKEHHBIX M OOOCHOBAaHMEM BBIOOpA CUMTACTCS BEPHBIM, €CJIM TPaBWIBHO YyKasaHa Iudpa wu
MPUBEJICHBl KOHKPETHBIE apTyMEHTBI, HCTIOJIb3yeMbIE ITPH BHIOOpPE OTBETA.

[onHoe coBnageHne ¢ BEpHbIM OTBETOM — | Oam.

Hesepnslii otBet miu ero orcyrcraue — 0 Ganmos.

2-it tun. 3amaHue KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKHUX BAPUAHTOB OTBETA M3 MPEJIOKEHHBIX
U pa3BepHYTHIM OOOCHOBaHHWEM BBIOOpAa CUMTAETCS BEPHBIM, €CIM IPABIJIBHO yKa3aHbl LUPPE U
MIPUBEICHBI KOHKPETHBIE apTYMEHTHI, HCIIOIB3YEMbIE ITPH BEIOOPE OTBETOB.

ITonHOE coBmasieHNe ¢ BEpPHBIM OTBETOM — | OasuI.

Ecnu gomyimensr ormmoOKy Wik OTBET OTCYTCTBYeT — () Gaios.

3-ii Tum.  3ajgaHuWe 3aKpPHITOTO THIIA HA YCTAHOBIICHHE COOTBETCTBUS CUYHMTACTCS BEPHBIM, €CIIH
YCTaHOBJICHBI BCE COOTBETCTBUS (ITO3UIIMU M3 OJHOTO CTOJONA BEPHO COMMOCTABJICHBI C MO3HUIUSIMH JIPYTOTO
CTOJIONA).

[TomHOE COBIaieHNe ¢ BEPHBIM OTBETOM — 1 Oa.
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HesepHslii oTBet miu ero orcyrcrsue — 0 6ayios.

4-ii Tun. 3ajaHue 3aKpBITOrO THIIA HAa YCTAHOBJICHHE IOCIEAOBATENLHOCTH CUHUTAETCS BEPHBIM, €CIIH
MPaBIIBHO yKa3aHa BCs I0CIIEI0BAaTEIbHOCT IUMP.

ITonHOE coBIafieHue ¢ BEpHBIM OTBETOM — 1 Oami.

Ecnm momymieHsl ommOKy Wil OTBET OTCYTCTBYET — () 6asos.

5-it Tum. 3amaHue OTKPHITOTO THIIA C PA3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CIIM OTBET COBIANAET C
STAJIOHHBIM TI0 COJICPIKAHUIO U ITOJTHOTE.

[IpaBunbHEII OTBET 3a 3aaHNE OIICHNBaeTCs B 3 Oasna.

Ecnu nonyiena oHa ommOKa\HETOYHOCTE\OTBET MPABUIIBbHBIMN, HO HE TIOTHBIN — 1 Gas.

Ecnu nomymieno Gosee 1 omuOKu\0TBET HEMTPAaBUIILHBIH\OTBET OTCYTCTBYET — () O6aIoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCUUIUIMHE OOYUYAIOMIMXCS 3a0YHONU (hOPMBI
00yd4eHus1, mpeIcTaBiIeHbI B Ta0ymie 19.

Tabnuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npeaycmoTpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEpU3YIOMUX dSTanbl (HOPMUPOBAHHS KOMIICTCHLIMH, COJEpXkKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK M IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTaluy 00y4JaroIInuXcs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. MeTtoauueckue yka3zaHus U OOYYalOIIMXCS 110 OCBOCHUIO JIEKIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKLuU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIMIO MO TEME, & B OCBOCHHUHU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOW MbIcaU. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOITMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIHs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUd, €€ MpoOJeMbl, JaeT LEeNbHOE NPEJCTABIECHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUTIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3AHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsBJIEHHE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAUMOTO /JIsl CAMOCTOSITENIbHON paboThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuai (BBIAECNSTH TIJIaBHbIE MBICIU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKDETHBIM BBIBOJAM, IIOBTOPSATh HX B  Pa3iIM4YHBIX
bopMynupoBKax);

— TOJy4YyeHHe TOYHOIO NOHWMaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIekMOHHBI ~ MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpALMEd ClalijoB U
HCIIOJIb30BaHMEM pa3/laTOYHOTO MaTepuaja IpH MPOBEIEHUU KOPOTKUX JUCKyccHid 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.
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CTpyKTypa IpeaocTaBlIeHUs JSKIIMOHHOTO MaTepHana:
CtpykTypa mpenocTaBieHUsl JEKIMOHHOIO MaTepuaia MPOU3BOJUTCS COTJIACHO TeMaM
pa3ziesoB TUCIUIUIMHBI, TIPEICTABICHHBIM B TaOHIIC 4.

11.2. Meroauyeckue yka3aHUs MJis OOYYalOIIMUXCs I10 BBIMTOJHEHHIO J1a0OpaTOPHBIX
pabor.

B xoxe BeImonHeHUs 1abOpaTOpPHBIX pabOT OOYyYaIOMUNUCS JODKEH YIIYOWTh |
3aKpENUTh 3HAHUSA, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM U TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(PUKAMOHHON XapaKTepUCTUKON 00ydaromerocs.
BrimonHnenue mabopaTopHbIX padOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacueTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISCTCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONpENeiseMOl Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreYnBarOIINM PEIICHUE CIISAYIONUX OCHOBHBIX 3a/1a4 00y4YaroIerocs:

— TpuoOpeTeHWe HAaBBIKOB WCCIEIOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
W3Yy4aeMbIX B paMKaX JTaHHOW JUCIUILINHBI,

— 3aKpeIuicHHe, Pa3BUTHE W JIETAN3AIMS TEOPETUUYCCKUX 3HAHHM, MOJYUYCHHBIX Ha
JICKIUSX;

— TOJy4YeHHe HOBOM MH(OpMALINU 110 U3y4aeMON AUCIHUILTNHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PadOT

Jlabopamopnasa pavoma Nel «Moodenruposarnue u anaiu3 0a30600 PACHPEOEICHHOU
IHEP2OCUCHLEMDbLY

Lenb: U3ydeHHE OCHOBHBIX JIEMEHTOB PacIpe/IeIeHHBIX CUCTEM 3JIEKTPOCHAOKEHUs U
NOJy4eHWE TPAKTUYECKOTO OIbITa MOJCIUPOBAHUS ¥ aHanu3a paboThl CHCTEM C
UCIIOJIb30BaHUEM si3bIka Python.

3agaun:

1. Coznath 6a30Byr0 MOjEb pacIlpelelleHHOW 3HeprocucteMbl. OmnpeaenuTs MPOCTYIO
CUCTEMY, COCTOSIIYIO M3 UCTOYHHMKA, Harpy3KH U paclpeAeNuTeNbHbIX JUHUNA. Mcnoab3oBaTh
numpy Ui ONpeNeIeHHs TAKUX ITapaMETPOB CUCTEMBI, KaK HANPSYKEHUE, TOK, CONPOTUBJICHUE U
MOIIIHOCTb.

2. TlpowsBecTn aHanM3 MOTOKA Harpy3Kku. PaccumTarh MOTOK MOIIHOCTH Yepe3 CHCTEMY
OpU pa3iMyHBIX pPeXHMax Harpy3ku. [IpoaHanu3upoBaTh MajeHUE HANPSHKEHHS M TOK B
pacnpenenuTeIbHbIX JIMHUAX, UCIIONIB3YS 3aJJaHHbIE TapaMeTpBhI.

3. TlocTpouTh BH3yanHM3amWI0 JWHAMHUKH CHUCTeMBL. Mcmomb3yst matplotlib, moctpouTs
rpaduky, MOKA3bIBAIOIINE 3aBUCHMOCTh MEXKIY DPA3IUYHBIMU IapamMeTpamu, HampuMmep, Kak
WU3MCHSCTCSA TaJICHUE HANpsDHKEHUS TNPU YBEIMYCHWH HArpy3Kd. BBIIEIHUTH TOTEHIUATbHBIC
TOYKH HECTAOMIILHOCTH UJIH HeI(D(PEKTUBHOCTH.

4. Tloctpouth TpadukH mpolecca BIUSHUS paclpelesieHHOW TeHepanuu. [IpenctaBuTh
UCTOYHUK paclpeieieHHON TreHepaluu, HampuMmep, HeOOJbIIyI0 COJHEYHYI0 OaTapero Wi
BeTpsiHyt0 TypOuHy. IIpoananu3upoBarh, Kak 3TO BIMSET Ha OOIIYI0 IMHAMUKY CHCTEMBI,
O0COOEHHO B YaCTH PETYJIUPOBAHUS HAMIPSDKEHUS U TIEPETOKOB MOIITHOCTH.
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5. CocTaBUTh OTUET C TOAPOOHBIM aHATTHU30M.

\bltage Drop vs. Load Resistance
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Pucynok 1. I'paduk 3aBuCHMOCTH MaJieHUS HANPSHKEHUSI OT COMTPOTUBJICHHS HATPY3KH

Voltage Drop vs. Load Resistance with Solar Generation
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Pucynoxk 2. I'padmk 3aBHCUMOCTH MaJIeHUS HANPSHKEHUST OT CONPOTHUBIICHHUS HATPY3KH TIPH
WCII0JIb30BaHUM COJTHEUHOM reHepanun
Ta6muma Ne20. Pe3ynbraTsl MOJETMPOBAaHUS paclpeieIeHHOW YHEPTOCHCTEMBI C HHTETpannueit
VICTOYHUKA COJIHEYHOHN SHEPTUHU

ConpoTuBieHue MorHOCTE 0€3 Mo1HoCTE ¢ IMTanenue [Tanenue
Harpy3ku (Om) COJIHEYHBIX MaHeIeH | COJHEUHBIMU HaTpsDKeHUs 0e3 HATIPSKEHUS C
na”essiMu (BT) COJIHEUHBIX MMaHeJeH | 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

Jaobopamopnas pavoma Ne2. Ilpoznozupoeanue cnpoca HA HAZPY3IKY C HOMOULbIO

MAWUHHO20 00VYEeHUS, NPUBCOCHHO20 K MOOEIU TUHEHHOI pezpeccull.

Henb: U3yunTh yHIaMEHTANbHBIEC TOHATUS JTUHEHHON PErpeccuy U ee MPUMEHEHUE s
IIPOTHO3MPOBAHUS CIPOCAa Ha JIIEKTPUYECKYI0 HAarpy3Ky B 3aBUCUMOCTH OT DPAa3JIMYHBIX
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HE3aBUCHUMBIX TIEPEMEHHbIX, TaKMX KaK TeMIeparypa W [JeHb HeAeNnu, OOyuuTh MOJEIb
MAIIMHHOTO OOydYeHHWs JUIsi MPOTHO3WPOBAaHUSA OYyIYIIEro CIpoca Ha HArpy3Ky Ha OCHOBE
UCTOPUYECKHUX JaHHbIX.

3anauu:

1. Co3garb cuHTEeTMYECKHII HAOOp MaHHBIX, MOJETUPYIOIIMM HCTOPUYECKUU CIIPOC Ha
ANIEKTPUYECKYI0O HATPY3Ky C YY€TOM TEeMIeparypbl W JIHS HEJCIM B KAadeCTBE KIFOUYEBBIX
(bakTOpOB BIMSIHHUSL.

2. BemmonauTh pa3BenouHblii aHanu3 gaHHbIX (EDA) mist BBISBICHHS TEHACHIUNA W
B3aMMOCBA3€i B HA0OpE JaHHBIX.

3. Ucnonp3oBaTh OOy4eHHYIO MOJENb i MPOTHO3UPOBAHUS 3HAYCHHN HA TECTOBOM
Habope.

4. PeanvzoBaTh MOJI€b TMHEHHON perpeccuu Jijisi IPOrHO3UPOBAHUS CIIPOCA HA HATPY3KY.

5. Ouenuth 3PGEKTUBHOCTb MOJEIM C IOMOIIBI0 TAaKMX IIOKa3aTeeil, Kak CpemHss
abcomoTtHas ommbka (MAE) u cpennexBaapatuyHas ommoka (RMSE).

6. CocTaBUTh OTYET.

Temperature vs. Historical Load Demand

Historical Load Demand (MW)

5 0 5 10 15 20 25 30 35
Temperature (°C)

Pucynok 3. I'padux cpegneit motpeGHOCTH B HAarpy3Kax 1o AHSIM HEJEeNN
Actual vs. Predicted Load Demand

Predicled Load Demand (MW)

50 -] 100 125 150 175 200
Actual Load Demand (MW)

Pucynoxk 4. I'paduk hakTHaeckoro 1 MporHo3UPyeMoro crpoca Ha Harpy3Ky
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Residuals (MW)

Residuals Plot

60 80 100 120 140 160 180 200
Predicted Load Demand (MW)
Pucynok 5. I'paduk ocTaTOUHBIX 3HAYCHUN
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Crpykrypa u dopma oTuera o 1adbopaTtopHoil pabore
Haspanwue yaeOHOT0 3aBeACHHS

KA®EJIPA No
OTYET
3AILMILEH C OLIEHKOI
[IPEIIOJIABATEJIb
J0JDKHOCTD, Y4. CTCIICHD,
MOAINCH, 1aTa WHHUIIAAIIBI, d)aMI/IJII/I;I

3BaHHC

OTYET I10 JJABOPATOPHOI PABOTE

110 KypCy: PacnpeneneHHHe HWHTCJUICKTYAJIbHBIC SHECPrOCUCTCMbIL

PABOTY BbIITIOJIHAJI
CTYIAEHT I'P. Ne

MOJIKCH, 1aTa WHUIUANBI, pamMuIus

Cankr-IlerepOypr 20
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Conep:xanue oT4yeTa

esan padoThi:

3agauum:

Teopernveckue cBeIeHUS

B otdere mo mnaboparopHoil pabore 00s3aTeNBHO IOJDKHBI OBITH YKa3aHbl TCOPETHUSCKUC
CBEJICHMsI, HEOOXOAUMBIE JJIsi BBIOJHEHUS J1a00paTopHOil paboThl, B TOM YHWCIE JIaHHbIE 00
YCTaHOBKE, Ha KOTOPOH BBINOJIHSIACH padoTa.

PacyeTHo-rpaduyueckast 4acrb
B Hagaste yka3pIBalOTCSl UCXOIHBIC TAHHBIC, PACUEThI, TPadUICCKUE IIOCTPOCHHUS.
BriBoabI

Otuer no nabopaTopHOU paboTe 00sA3aTEIbHO JOIKEH COJEp’KaTh BBIBOJABI 10O JIAOOPaTOPHOM
paboTe, B KOTOPOH JOJKHBI OTpaXKaTbcs (PaKThl JOCTHIKEHUS LIENH.

CnHcok MCno/Ib3yeMoii TuTepaTyphl

Criucok ucnons3yemoit aureparypsl opopmisiercss B cootBerctBun ¢ 'OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnuorpaduueckoe omucanue. Ob6mue TpeOOBaHUS U MpaBUiia
COCTaBJICHUS.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIADOPATOPHOI padboTe

1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTdeT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa M mpaBuia oQOpMIIEHHS OTYET MO JIabopaTopHOW paboTe odopmiseTcs
JT00BIM NIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTopoHe JnucTa Oenoit 6ymaru popmara A4.

1.2.B otuere mno naboparopHoil pabore gomyckaercs uHTepBai 1.0 m 1.5, kernp He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHoi ctpoku 1.0.

1.3. IiBer mpudTa 101KeH OBITH YEPHBIM.
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2. Hymepanusi ctpanui oT4yera

2.1. Ctpanunpsl oT4era CleAyeT HyMepoBaTh apaOCKumu nudpamu, coOM0aasi CKBO3HYIO
HYMEpALUIO 110 BCEMY TEKCTy oTdera. Homep cTpaHuIbl IpOCTaBIseTCA B HU3Y KaXKAOIO JIUCTA
10 LIEHTPY.

2.2. TuTyNbHBIN JIUCT BKIIOYACTCS B OOIIYI0 HyMEpAIMIO CTpaHuIl oTyeTa. Homep cTpaHuiibpl Ha
TUTYJIbHOM JIUCTE HE TIPOCTABIISACTCS.

3. Hymepauusi pa3iejioB U MOAPa3aeJI0B 0TYETA

3.1. Pa3gensl MODKHBI UMETh TIOPSIKOBBIE HOMEpa B IpejeiaXx BCero oTvera, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Pa3nensl MOTyT OBITH pa30oMTHI Ha Mojpasaenbl. Hymepanus moapasnesioB coOCTaBiIseTcs U3
HOMEpa pasjena M Iojpasjesa, 0003Ha4eHHOro 4epe3 TOouKy, Hanmpumep, «l.1.». B koHue
Ha3BaHUA Pa3ZiesioB U MOAPA3/EIIOB TOUKA HE CTaBUTCS.

4. LiutocTpanuu

4.1. nnrocTpallid  TIOJITUCBHIBAIOTCST  CHU3Y apaOCKUMU IMdpamMu depe3 Mpodern mocie
cioBa «PUCYHOK» M UMEIOT JMOO CKBO3HYIO HyMEpallHio, TUOO HyMEpalulo B COOTBETCTBUU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHE, KOTOPOE YKa3bIBA€TCs IMOCIe
HOMEpa WUIIOCTpallMu  d4epe3  Tupe, Hanpumep, «Pucynok 1 — CrtpykrypHas cxema
0HOKOHTYpHOU CAP».

4.3. Tlognucu BceX WILTIOCTPAIMU BRIPABHUBAIOTCS I10 IICHTPY CTPOKH.
5. 'papuxn

5.1. T'paduxu nomxubl ObITh yeTkuMHU. [Ipu odopmiiennn rpadukoB HEOOXOAWMO yKa3bIBaTh
0003HaueHMsI KOOPAUHATHBIX OCEH U caMUX I'paHKOB.

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

6. TadauubI

6.1.B oryere mo saboparopHOil paboTe PEKOMEHIyeTCs CKBO3Has  HyMepaius
tabsuil. JlomyckaeTcss Hymepaius TaOauI] B mpejenax pasjena otyera. B aTom ciydae HOMep
TaOJIUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOr0 HOMEpa TaOJIHIIbI, pa3IeiICHHBIX TOYKOU.

6.2. TaGnuiel HyMepyroTcs apaOCKuMu nudpamu.

6.3. Hymepanust tabmaui; mpou3BOAUTCS cO cioBoM «Tabmmimay 6e3 3Haka «Noy, Hampumep,
«Tabmuma 1».

6.5.4. Kaxxnas tabmuia 10DKHa UMETh Ha3BaHHE, KOTOPOE CJIEIyeT MOMEeNaTh Hajl TaOJuIeH
ciieBa Oe3 ab3aIHOro OTCTYIA B OJIHY CTPOKY C €€ HOMEPOM 4epe3 THpeE.
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11.3. Meroauyeckue yka3zaHus JUIsl OOYYalONMIUXCS IO TMPOXOXKIACHUIO KypCOBOTO
MPOCKTHUPOBAHNS/BBIMIOIHEHUS KypCOBOM pabOTHI.

KypcoBoii npoekT/ paboTa mpoBOIUTCS € LENbI0 GOPMUPOBAHUS y 0OYUAIOLIMXCS OIbITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 3371a4 MPO(EeCCHOHANBHOM AeSTETbHOCTH.

KypcoBoii mpoekt/ paboTa 1mo3BoJisieT 00yJaromeMycs:

CTpyKTypa NOSICHUTEILHOM 3aITUCKU KYPCOBOTO MPOEKTa/ pabOThI
Yuebnvim nnanom ne npedycmompero

TpeboBanust kK 0HOPMIICHUIO TOSICHUTEIHHON 3alMCKH KYPCOBOTO IPOEKTa/ paboThl
Yuebnvim nnianom He npedycmompero

11.4. Mertoauueckue yKazaHus JUIsl OOYYaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0OYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporecce BBIOMHEHHsSI CAMOCTOSTENFHONW paboThI, y oOydaromerocst GopMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIICBAEMOCTH B TIEPUOJ OOYUYCHHS, IIOMOTACT TIOJYYUTh HABBIKH TIOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarOUUX CSASBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

—  METOJMYECKHE YKa3aHUS I10 BBHIMOJTHCHUIO KOHTPOJIBHBIX PAa0bOT (U1 00YJarOIIUXCs
10 32049HOM (hopme 0OyUeHHS).

11.5. MeTtoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYLIECTBISEMOIO B TEUEHUE CEMecTpa C IIeJIbI0 OLIEHUBAHMS XO/Ja OCBOCHHUS
JTUCIUIUINHBI.

IIpoBeneHne TeKyIero KOHTPOJIS YCIIEBAEMOCTH OCYLIECTBIISIETCSA C IOMOIIBIO TECTOB,
npuBeJeHHbIX B Tabmuie 18. OneHnBaHue TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH OLIEHUBAETCS 110
cucTeMe 3a4eT/ He 3a4er.

11.6. Metoauueckue ykazaHHs Ui 00y4arolUXcs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTEeCTallUU.

[IpomexxyTounass  artectanusi  oOyyarolIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceost:

— 1uddepeHIMpOBaHHbIM 3aueT — 3T0 (opMa OLEHKH 3HAHUHM, TOJYYEHHBIX
00y4aromuMcs pU U3Y4YE€HUH TUCHMIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4dHO-HUCCIIE0BATENbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
COTIIUMYHOY, «XOPOILOY», KYJOBICTBOPUTEIHHOY, KHEYIOBIETBOPUTEIHLHOY.

[IpomexxyTounasi arrecTanus npoBoautcs B Gopme auddepeHnnanbHoro 3adera. 3a4et
IPOBOAMTCA B YCTHOM (opme mo Ousieram B BHUZIE HOJITOTOBKUA M M3JIOXKEHHUS Pa3BEPHYTOrO
oTBeTa. Bpems Ha noAroToBky oreera - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

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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