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®OHJI OHEHOYHbLIX CPEACTB
Ilepeyennb opMHUpyeMBIX KOMITETCHIM T

MacnopT ¢oHIa OLIEHOYHBIX CPEACTB
OIIK-2. CnocoOeH TOHWMAaTh TMPHHIMUIBI Pa0OThl COBPEMEHHBIX WH(MOPMAIIMOHHBIX TEXHOJOTUHA U
NPOTrPaMMHBIX CPEACTB, B TOM YHCJIE€ OTEYECTBEHHOIO MPOM3BOJCTBA, U MCIOJIB30BATh UX NMPH PELICHUN
3a7a4 MpoeCCUOHANBHON AEATENLHOCTH
OIIK-4. CnocobeH yd4acTBOBaTh B pa3pabOTKe TEXHMYECKOW JOKYMCHTAIIMH, CBSI3aHHOH C
npodecCHOHANBLHON AEATENLHOCTHIO C HCIOb30BAaHUEM CTaHAAPTOB, HOPM U TIPaBHII.

ITIK-4. CiocoGeH mpoeKTHpoBaTh U dKCIuTyatnpoBaTh MIC i X MOACHCTEMBI.

Ne i/t [KoHTpoJIMpyeMbIe pa3ieiibl Kon

(TeMbI) IMCHUILITUHBI KonTpomumpyemoit komnerennun  [HaumeHnosanue
(nnu ee 4acTH) OLIEHOYHOTO CPEJCTBA

Tema 1: BeeneHue B aHanus U OI1K-2, OIIK-4, IIK-4 Tect
BU3YyaJTU3AIHIO JAHHBIX

o OCHOBHBIC IOHATHS U TIETH
AHATN3a U BU3YyaIU3allid JaHHBIX.

. BaxHOCTB TaHHBIX B
COBpeMEHHBIX HH()OPMAITMOHHBIX
CcHCTEeMax.

o IIpumeps! ycnemHoro
MPUMEHEHUS aHATTN3a U BU3YaIH3alliH
IMTAaHHBIX B PA3IUYHBIX OTPACIIAX.

Tema 2: Coop u nperobpaboTKa OIIK-2, OIIK-4, TIK-4 Tect
JMTAHHBIX

CoepikaHUe TEMBI:

. Mertopl cOopa TaHHBIX U3
[Pa3JINYHbIX UCTOYHUKOB.

. OurcTKa JaHHBIX: YCTPaHCHUE
ITyOJIMKATOB, 3aII0JHEHHE TTPOITYCKOB.
o Hopmanuzauus u
CTaH/IapTU3ALINS TaHHBIX.

Tema 3: 3. Metozp! ananusa nasaex  |OIIK-2, OIIK-4, [1IK-4 KomnokBuym
CoJepkaHue TEMBI:

o OCHOBHBIC METOJIBI U
AJITOPUTMBI aHAJIN3a JaHHBIX:
CTATHCTUYCCKHE METO/IbI, MAIIMHHOE
oOydeHue.

o BrigBienue TeHAeHIUN U
3aKOHOMEPHOCTEH.

o [IporHo3uposanue u
MOJICTMPOBAHKE HAa OCHOBE JaHHEIX.




Tema 4: . IHCTpyMEHTHI U TEXHOJIOTUU
BU3YyaTN3alUK TaHHBIX

ConepikaHue TEMBI:

o 00630p HHCTPYMEHTOB
Bu3yanu3anuu naHabix (Tableau,
Power B, D3.js).

o [TpunHIMIIBI CO3AaHuUs
b hEeKTUBHBIX BU3yaIU3aNni.
o Tune! rpaduKoB U qUarpamMm u

X IIPUMCHCHHUC.

OIIK-2, OIIK-4, I1K-4

KosmokBuym

Tema 5: IIpoextupoBanue u
[peanuzainus CUCTEM aHallu3a U
BH3yalIH3allui JAHHBIX

ConepikaHue TEMBI:

. IIpyHIHAIIEI TPOEKTHPOBAHUS
CUCTEM aHaJIM3a U BU3yalIn3alluu
TaHHBIX.

o ApXHUTEKTypHBIE 0COOCHHOCTH
TaKUX CHCTEM.
. WHTerpanmst pa3indHbIX

KOMIIOHCHTOB 1 HCTOYHHKOB JaHHBIX.

OITK-2, OTIK-4, TTK-4

TecT, KOJIIOKBUYM

Tema 6 [IpakTHueckoe npUMEHEHNE
AHAJIM3a U BU3YyaAJIN3allUU JaHHBIX
CoJepkaHue TEMBI:

o ITpumepsl yCIenHoro
MPUMEHEHUS aHaJN3a U BU3YyaIU3aliu
IMTaHHBIX B OM3HECE, HAYKE U IPYTUX
00MacTsIX.

. OO6cy>keHue peasbHbIX KEHCOB
11 1I0JIy4€HHE NHCANUTOB.

OITK-2, OTIK-4, TTK-4

Kosoksuym

Tunosoi TecT NPOMEKYTOYHOM aTTECTALMHU

1. Kakue sTansl BKIIIOYACT B ceOs IIponecc aHajainia )IaHHBIX?

o a) Coop maHHBIX

o 0) [IpenobpaboTka TaHHBIX

o B) AHanu3 JaHHBIX

o T) Bce BhlenepeunciaeHHsle +
2. Kakwue metoap!l mpenodpaboTKy JaHHBIX CYIIECTBYIOT?

o a) OuymucTKa TaHHBIX

o 0) Hopmanuzamus naHHBIX

o B) CtangapTu3zanus JaHHBIX

o T) Bce BolenepeuncieHHbIe +
3. Kakue ocHOBHBIE TUIIBI TPA(QHUKOB HCTIONB3YIOTCS JIJIsl BU3yallu3alluy JaHHBIX ?

o a) Crombuarsie
o 0) JIuneitabie
o B) Kpyroseie

o T) Bce BrlenepeunciaeHHble +

4. Kaxkuve 0OCHOBHBIE METOIbI aHATIN3a JIAHHBIX CYIIECTBYIOT?

o a) CraTucTUYeCKHue METOIbI

o 0) MammunHOe o0yueHue




10.

o B) Bpemenusie psbt
o T) Bce BoienepeuncieHusie +
Yrto Takoe MammHHOE 00y4eHHE?
o a) IIponecc 00yueHHsI KOMIIBIOTEPHBIX CUCTEM HA OCHOBE JIaHHBIX U aJITOPUTMOB,
MO3BOJIAIOIIMN UM BBIIIOJIHATH 33/1a4K 0€3 SIBHOTO MPOTrpaMMHUPOBAHUS
o 0) [Ipouecc co3nanus u 0O6pabOTKH OONBIIUX 0OOHEMOB JAHHBIX
o B) IIpouecc coznanust Mmoneneil 1uist BU3yaau3aluu JaHHbBIX
o r)Otser "a" +
Kakune MHCTpYMEHTHI UCIIONIb3YIOTCA JUISl BU3YalTU3alluu JaHHbIX?
o a) Tableau
o 0) Power BI
o B)D3,js
o T) Bce BolenepeuncieHubie +
Kakoii HHCTpyMEHT IUPOKO UCIOIB3YETCs IS aHAIN3a JaHHbIX Ha s3bike Python?
a) NumPy
0) pandas
B) Matplotlib
r) Bee Brimmenepeuncnennsie +
Yro Takoe npenoopadboTka JaHHBIX?
a) [Ipouecc mpeoOpazoBaHus TaHHBIX B YAOOHBIN i aHAIM3a (popmar
0) IIpornecc co3manus JTaHHBIX
B) [Ipoiiecc Bu3yanu3anuu JaHHBIX
o r1)0OTtBer "a" +
Kakue MeTobl HCIIONB3YIOTCA U1l aHAIM3a BPEMEHHBIX PSI0B?
o a) ARIMA
o 0)LSTM
o B) Prophet
o ) Bce BolenepeuncieHHble +
Kakue ocHOBHBIE 3Tallbl MPOSKTUPOBAHUS CUCTEMBI aHANTN3a JAaHHBIX ?

o

O O O

O O O

a) ApXUTEKTYpHOE ITPOEKTUPOBAHHE
0) MHTerpanus qaHHbIX

B) Pa3paboTka nporoTtumna

r) Bee Brimmenepeuncnennsie +

. Kakne AJITOPUTMBI IPUMECHAIOTCA B CTATUCTUYCCKOM aHAJIN3C I[aHHI)IX?

a) t-Tect

6) ANOVA

B) Knacrepnsiii ananums

r) Bce BhlienepeuncieHHble +

. Kakne MeTop1 O1IeHKM KadyecTBa MOJIEIN MAIIMHHOTO O0yYeHHsI CYIIECTBYIOT?

a) TounocTtb

6) [lonHoTa

B) F1-mepa

r) Bce BhlenepeuncieHHbie +

. Kakue stansl BkiitouaeT B ce0si MpoLece BU3yalln3alluy JaHHBIX ?

a) [lonroroBka JaHHBIX



16.

19.

6) Co3nanue BU3yanu3aIuu
B) HTepnperanus pe3yapTaToB
r) Bce BhIlenepedncicHHbIC +

. Kakosa POJIb BU3yalu3alud JaHHBIX B aHAJIU3€C I[aHHBIX?

a) [TomoraeT oOHapyXHBaTh TCHICHIIUU U MATTCPHBI B TAHHBIX
0) O0Jieryaet MHTEPIIPETALIUIO PE3YIHTATOB

B) CIOCOOCTBYET MPUHSTHUIO YIIPABICHYCCKUX PEIICHHIA

r) Bce BhlienepeuncieHHbie +

. Kakue ocHOBHEIE THITBI JaHHBIX UCIIOJIB3YIOTCA B aHAJIM3C ,Z[aHHI)IX?

a) KonmuectBennsle
0) Kareropuanbubie
B) Bpemennsle psiibl
r) Bee Brimmenepeuncnennsie +

Uro takoe rpadoBbie 6a3bl TaHHBIX?

a) Tun 6a3pl JaHHBIX, UCIONIB3YIOLIUI rpadoOBbIE CTPYKTYPHI sl XpaHEHUs U 00pabOoTKH
TAHHBIX

0) MHcTpyMeHT 1715 BU3yalIM3alluy JaHHBIX

B) TexHonorus MammMHHOro o0y4eHus

r) OtBer "a" +

. Kakue ocHOBHBIE 3Tallbl BKJIFOYAET B ce0s mpouecc CoO3aAaHuA MOACIIN MAIlTMHHOT'O

o0yueHus?

a) [lonroroBka gJaHHBIX

6) BeiOop anroputma

B) O0yueHue Mojenu

r) Bee BrimenepeuncieHable +

. Kakme MCTOABI UCTIOJB3YIOTCA I MHTCPHPCTALIUN PE3YJIbTATOB aHAIN3a I[aHHI)IX?

a) [TocTpoeHne BEIBOZOB M peKOMEH AN HAa OCHOBE aHAIN3a JAHHBIX
6) Buzyanu3zaius pe3ynpTaToB

B) OOpartHas CBsI3b OT 3aKa3unKa

r) Bee Bhimenepeuncnenusie +

Kakue karoueBBIe HABBIKU HCO6XOI[I/IMBI AJId yCTICIIHOT'O aHalIn3a I[aHHBIX?

a) 3HaHue s3bIKOB nporpammupoBanus (Python, R)

0) YMmenue paboTath C TJaHHBIMU U 0a3aMH JTAHHBIX

20.

B) HaBpiku BU3yann3anuu JaHHBIX
r) Bee Brienepeuncnenusie +

YTto Takoe perpecCUOHHBIN aHaIn3?



e a) CTaTUCTUYECKUI METOJ aHAJIN3a JTaHHBIX, UCIIOJIb3YEMbIH I U3yUEHUS OTHOIICHHMA
MEXy He3aBUCUMbBIMU U 3aBUCUMOM NIEPEMEHHBIMU

e 0) Meroa npenoOpabOTKH JaHHBIX

e B) ANTOpPUTM MAaUIMHHOTO 00y4eHUs

e T1)OTBer "a" +

21. Kakue MeTO/bl UCIIONB3YIOTCS JJI TPOTrHO3UPOBAHUS BPEMEHHBIX PSIIOB?

e a) ARIMA

e 0)LSTM

e B) [IpocTeie ckomb3dIIUE CPpEAHME
e 1) Bce BoimienepeuncieHHble +

22. Kakoil HHCTpYMEHT IIMPOKO UCIIOJIB3YETCS IS CO3/IaHUS MHTEPAKTUBHBIX BU3YyaJIH3aIuit
JTAHHBIX?

e a)D3js

e 0) Matplotlib
e B) Seaborn

e r1)OTtBer "a" +

23. Kakne oCHOBHBIE IIIard BKIIFOYAET B ce0sl aHAIN3 I[aHHbIX?

e a) 3arpy3ka JaHHBIX

e 0) [Ipeno6GpaboTka naHHBIX

e B) MonenupoBaHue TaHHBIX

e 1) Bce BhllenepevnciacHHbIe +

24. Kakue MCTOJbI UCTIOJIB3YIOTCA IJIA KIIACTCPHOI'O aHaIn3a I[aHHLIX?

e a)K-means

e 0) DBSCAN

o B) Hierarchical clustering

e 1) Bce BrlmenepevncieHnsle +

25. Kakuie 0CHOBHEBIE 3TaIlbl BKIIIOYAET B ceOst mponecc nMoAroToOBKU I[aHHBIX?

e a) Ouncrka JaHHBIX

e 0) Hopmanuzanus nanHbIx

e B) Paznenenue naHHBIX Ha 0OYYAIOIIYIO U TECTOBYIO BRIOOPKH
e 1) Bce BrImenepeuncieHHbIe +

26. Kakue MeTopl HCITONB3YIOTCS JUTsi 00paOOTKH MPOITYIIEHHBIX 3HAYCHUI B JTAHHBIX ?

e a) YianeHue CTPOK WU CTOJIOIIOB C MPOMYIICHHBIMU 3HAYCHUSIMH

e 0) 3anosHEeHME MPOMYIIEHHBIX 3HAYCHUI CPETHUM WU MEAMAHHBIM 3HAUYCHUEM

e B) Mcnonb3oBaHue aNropuTMOB MAITUHHOTO OOYYESHHUS [Tl 3aTIOTHEHHSI IPOITYIIIEHHBIX
3HaYCHWI

e 1) Bce BrlenepeuncieHHbIe +

27. Kakoit HHCTpYMEHT IIHPOKO UCIIONB3YeTCs IS aHaIM3a JaHHbIX Ha si3bIke R?



e a)ggplot2

e 0) matplotlib

e B)seaborn

e r1)OtBer "a" +

28. Kakue aropuT™bl MAalIMHHOTO 00YYEHHSI UCIIOIB3YIOTCS IS KIIAaCCU(UKAIIMH JAHHBIX ?
e a)Jlorucruueckas perpeccus

e 0) llepeBbs pelieHHA

e B) Meton onopHbIX BEKTOpoB (SVM)

e 1) Bce BhllenepeuncieHHbIe +

29. Kakoii MeTo UCITIOJIb3YETCS IJIsl OLIEHKH BaKHOCTH MPU3HAKOB B MOJICIH MAIITHHHOTO
00yueHus?

e a) AHalu3 KOMIIOHEHT

e 0) [lepecTtanoBOYHAsI BAXKHOCTD

e B) OTOOp MPU3HAKOB C TOMOIIBIO PETYIISPUIALITI

e r1)0OtBer "0" +

30. Kakue cymecTByIOT METO/IbI OLICHKH KaueCTBA MOJISIIH MAITMHHOTO 00yJeHus1?
e a) TouHocTh

e 0) [lonnora

e B)Fl-mepa
e 1) Bce BoImenepeuncieHHbIC +

TunoBoii BApUAHT 32/1aHUS HA KOHTPOJILHYIO PadoTy
1. OObsicHUTE OCHOBHBIE 3TAIlbl aHAIN3A IAHHBIX U ONMUUIUTE UX MOCIEI0BATENbHOCTD.
IpakTuyeckue 3axanus (70 6a1/10B)
OTtBeThTE Ha CIENYIOUINE BOIIPOCH U BBITIOJIHUTE 3a1aHU:
1. Coop n npenodpadoTka JTaHHBIX
a) 3arpy3uTe HabOp JaHHBIX "iris.Ccsv" U MPOBEAUTE €ro NpeABapUTENbHBIN aHATIH3.

0) OnpenenuTe KOJIMYECTBO MPOITYIIEHHBIX 3HAYSHUH B KaX0M CTOJIOIE Habopa
JTAHHBIX U 3al0JHUTE UX MEIMaHHBIM 3HAUEHHUEM.

2. AHaJIHN3 JAHHBIX

a) [TocTpoiiTe ruCTOrpaMMy pacrpenesieHust JUTUHBI YalleIUCTHKA IS KaKI0TO BUIA
upwuca.

6) Beruucnute cpegHee, MeuaHy U CTaHAApTHOE OTKJIIOHEHHUE MOKazaTenel "anmuHa
yanleJrucTrKa" U "MIMpHUHA YalleancTrKa" U1 KaK0ro BUJa UpHca.

3. Busyaam3aunusi JaHHBIX



a) Coszpnaiite scatter plot, oToOpakaromuii 3aBUCUMOCTD JUTHHBI YaIIeIUCTHKA OT
I_HI/IpI/IHBI YHalIeJIUCTUKA JIA KaXXI0T'0 BHUa I/IpI/Ica.

0) [Tocrpoiite box plot s xkaxmoro nokazarens (" IHMHA YamieaucTuka', "MupuHa
yamenucTuka'”, "mmHa genectka", "myupuHa genecTka') U CpaBHUTE UX PaCIIPECICHIS
JUTSL KaXKJI0TO BUJIA UpHCA.

JK3aMeHANMOHHbIE BONPOCHI M0 IUCHMILINHE
1. Kakue OCHOBHBIC Talbl BKIIFOYAET B ce0sI MPOIIECC aHATN3a JaHHBIX ?
2. OnumuTte OCHOBHBIE METOIbI COOpa TAHHBIX U3 PA3TMYHBIX HCTOYHUKOB.
3. Kakue cyniecTByroT METO/IbI IPe10Opa0O0TKH JaHHBIX U IOYEMY OHU BaXKHbBI?
4

Yrto Takoe ouncTKa AAaHHBIX U KAaKUC OCHOBHBIC TCXHUKHW UCIOJB3YIOTCA OJId OYUCTKH

TAHHBIX?

5. KakoBa poJib HOpMaIHM3alliy U CTaHJAAPTH3AIMN JaHHBIX B aHAJIU3€ JJaHHBIX ?

6. Kakwue cratucTrueckre METObI IPUMEHSIOTCS B aHAJIU3€ JTaHHBIX ?

7. OOBSACHUTE OCHOBHBIC KOHIICTIIIUN MAITMHHOTO OOYYEHHUSI M €T0 POJIb B aHAIHM3E JaHHBIX.
8. KakoBBI OCHOBHBIC ATAIBI CO3/IaHUS MOJICITH MAITUHHOTO O0YUICHHSI?

9. B yem paznuuue MeX1I1y 00Oy4yeHHEM C yuuTeneM u 0e3 yuutens?

10. Yro Takoe runepnapamMeTpbl MOJEIU U KaK OHH BIMSIOT HA Pe3yJIbTaThl MALLIMHHOTO
o0yueHus?

11. Kakue cymecTByIOT HHCTPYMEHTHI [Tl BU3yalu3aliu JaHHbIX? [IpuBennTe mpuMepsl.
12. KakoBbI OCHOBHBIE IPUHIIMIIBI CO37aHUs Y3PPEKTUBHBIX BU3yaTU3alMi JaHHBIX ?

13. Kakue tunsl rpaguKoB U TuarpaMM UCIOJIb3YIOTCS /ISl BU3yalIU3alliu IaHHBIX U B
KaKuX ciryqasix?

14. OnunTe nporecc co3gaHusi MHTEPaKTUBHOM BU3yaIu3alluy IaHHBIX.

15. KakoBbI 0OCHOBHBIE ()YHKIIMH ¥ BOBMO>KHOCTH TaKMX MHCTPYMEHTOB, Kak Tableau u
Power BI?

16. B uem 3aximto4aroTCst OCHOBHBIE PA3IHMUMUs MEXIY Pa3IHIHBIMU THIIAMH TPpaduKOB
(cronbuareie, TMHEWHBIC, KPYTOBHIE)?

17. Kakue cymecTByIOT METO/IbI OLIEHKH KaueCTBa JaHHBIX MEpe]] UX aHATU30M?

18. Kak uHTErprpoBaTh pa3iIuvHble HCTOYHUKU JAHHBIX JUIS UX aHAIN3a U BU3yalIu3auun?
19. Kakue cymecTBYIOT METOJIBI U HHCTPYMEHTHI JUIst 00pabOTKH OONBIINX JaHHBIX (Big
Data)?

20. OnumMre npouecc NPOeKTUPOBAHKS CUCTEMbI aHAJIN3a U BU3YaIM3allU1 JaHHBIX.

21. Kakue apXuTeKTypHbIE OCOOCHHOCTH XapaKTEPHBI JUIsI CUCTEM aHaJIN3a TaHHBIX?



22. KakoBbI OCHOBHBIE IIard B pa3pabOTKe MPOTOTUIIA CUCTEMBI aHAJIN3a TaHHBIX ?

23. O0BsiCHUTE POJIb U UCTIOJIb30BaHKe Onbmuorek pandas 1 NumPy B aHanuse JaHHBIX.
24. KaxoBbl 0COOCHHOCTH PabOTHI ¢ BPEMEHHBIMH PsiIaMU B aHAJIM3€ JAHHBIX 7

25. B yem 3akirovaercs mpouecc MOAeIUPOBAHUS JaHHBIX ?

26. Kakue cymiecTByIOT METObI OLICHKH Pe3yJIbTaTOB aHAN3a JaHHbBIX?

27. Kak Bu3yanu3anus JaHHBIX IOMOTAET B MPUHSATUH YIIPABICHYCCKUX PEIICHUN?

28. [IpuBenuTe MpUMEpPHI YCIICITHOTO MPUMEHEHHSI aHATN3a U BU3yallM3allii JAHHBIX B
ousHece.

29. Kakue ki1toueBble HaBbIKM HEOOXO0IUMBI [Tl 3(hPEKTUBHOTO aHAIN3a U BU3yalu3alun
JTAHHBIX?

30. Kakue HOBBIC TCHIICHIIMH U TEXHOJIOTHH MOSBIISIOTCS B 00JIACTH aHAIIN3A U
BU3YaJIU3al[UH TaHHBIX ?

TunoBasi npakTHyeckas paéora 1o JUCHUIIHHE

IIpakTnyeckas padora: UcciaenoBanne JaHHBIX 0 MOTPEOJEHHH YJIEKTPOIHEPT U

Hean padortei: [Ipoananu3upoBaTh JaHHbBIE O TOTPEOIECHUH SIEKTPOIHEPTUH U
BU3YaJIM3UPOBATh PE3yJIbTAaThl aHAIN3A.

Hcxonnbie nannbie: Habop gannbix "electricity consumption.csv", coaepskamuii nHGopMaIuio
0 MOTPEOJICHUH DICKTPOIHEPTUU B PA3IMUHBIX PETHOHAX 32 OMPEICIICHHBIN IIEPUO]T BPEMCHH.

3agaun:

1. 3arpysute HabOp AAHHBIX U IPOBEANUTE €TO MPEIBAPUTEIILHBINA aHAU3.

2. Omnpenenute 00IMHNA 00BEM MOTPEOICHHSI DJICKTPOIHEPTHH 32 BECH IIEPHO/T.

3. Beruucnure cpennuii 00beM MOTPEOICHUS AIMEKTPOIHEPTUH B KAKIOM PETHOHE 32 BECh
TEpUO/I.

4. TloctpoiiTe rpaduk U3MEHEHHUS OTPEOICHUS DIEKTPOIHEPTUHU IO BPEMEHH IS KAXKIOTO
peruoHa.

5. Omnpenenure MecsIbl ¢ HAUOOIBIITUM U HAUMEHBITUM 00bEMOM MOTpeOIeHUS
AIIEKTPOIHEPTUH.

6. IloctpoiiTe KpyroByIo AUarpamMmy, OTPa)Karollyo JOIK0 KaXI0ro peruoHa B 001ieM
o0Bbeme MOTpeOIeHUsI FTEKTPOIHEPTHH.

Xoa pa0doThI:

1. TlpeaBapuTejbHBIH aHAIHU3 TAHHBIX
o 3arpysute Habop AaHHBIX “electricity_consumption.csv'.
o WByumute cTpyKTypy JaHHBIX: KOTUYECTBO CTPOK M CTOJIOIIOB, TUIIBI JAHHBIX,
HaJTMYUE TPOMYIICHHBIX 3HAUCHUH.
o BriBenuTe nepBbie HECKOIBKO CTPOK HAOOpA JAHHBIX JUISI O3HAKOMIICHHS.
2. OO0muii 00bemM MOTpedIeHHs FJIEKTPOIHEPTHH
o IIpocymmupyiite 3HaUeHUs TOTPEOICHUS IIEKTPOIHEPTUH TI0 BCEM PETHOHAM 32
BEChH MEPUOI.
o BrIBequTe Mony4eHHBIN pe3ynbTar.



3. Cpennuii 00bemM norpedIeHNsl YJIEKTPOIHEPTUHI
o Beruucnute cpenHuit 00beM MOTpeOICHUS HIIEKTPOIHEPTUH TSI KAXKIOTO
peruoHa.
o BoIBenuTe nonydyeHHbIE 3HAUEHUS C YKa3aHUEM COOTBETCTBYIOLUX PETHOHOB.
4. TI'paduk u3MeHeHHUsI NOTPeOIeHHUsI FJIEKTPOIHEPIHH M0 BPeMeHHU
o Iloctpoiite rpaduk U3MEHEHUS MOTPEOICHHS FIEKTPOIHEPTHU IS KAKIOTO
peruoHa 1o BpeMeHHU.
o JlobGaBbTe MOANUCH K OCSAM U JIETEHY JIJISl KaX/10I'0 PErMOHa.
5. Mecsubl ¢ HAHOOJBIIUM U HAMMEHBIITUM 00bEMOM MOTPEdIeHHs TeKTPOIHEPTUH
o Omnpexnenute MecsIbl ¢ HAMOOJIBIIMM U HAMMEHBIITUM 00bEMOM MOTPEOIICHUS
AIEKTPOIHEPTHH.
o BriBenuTe nony4yeHHbIE pE3yIbTATHI.
6. KpyroBasi imarpamMma a0/ Kax/J10ro peruoHa B 001eM oobemMe noTpedieHus
3JIeKTPOIHEePruu
o Iloctpoiite kpyroByro auarpaMMy, OTpa)karollyro JOJ0 KaKJ0To peruoHa B
o0mieM o0beMe TOTPEOICHUS STEKTPOIHEPTHH.
o JloGaBbTe MOAMUCH K CEKTOpPaM JHUarpaMMBbl U MIPOLIEHTHOE 3HAUCHUE JITIS
Ka)KJI0r0 peruoHa.

O:xuaemMble pe3yJibTaThl:

e 3arpyKeHHbIN U npe100padboTaHHBI HAOOP TaHHBIX.

e OOmwMit 06beM MOTPeOIICHUS IEKTPOIHEPTUH.

e Cpennuit 00beM MOTPEOICHUS HIEKTPOIHEPTHH JIJISI KAKIOTO PETHOHA.

e I'padux n3meHeHuss NOTPEOICHUS SICKTPOIHEPTHH 110 BPEMEHH AJIs KXKIOrO PETHOHA.

e Mecsupl ¢ HauOOIBIIUM U HAUMEHBIIUM 00BEMOM MOTPEOJICHUS IIEKTPOIHEPTUU.

o Kpyrosas quarpamma 10711 Ka)XA0ro peruoHa B 001iemM o0beme noTpedieHus
AIIEKTPO3HEPTUH.





