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1. Heab, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00yYeHHUsI 110 JUCHUIIIMHE

Hensmu n3yuvenus nucuuiuinHbl «llepcrniektuBHoe paszsutue SMART-texHosornii B
AIEKTPOIHEPTETUKEY SIBIISIIOTCA:

- (opmupoBaHHE y CTYACHTOB CHCTEMAaTHYECKOTO IMPEACTaBICHHUS O MPEAMETHOMN
00JJaCTH NEPCIEKTUBHOIO Pa3BUTHS SMArt-TeXHOJOrMil B 3JIEKTPOIHEPIreTUKE, OCHOBHBIX
HaIIpaBJIEHUAX U TEHJICHLUAX €€ Pa3BUTHSA

- TOBBIIIEHHE MPO(PECCHOHAIBHOTO YPOBHS, NPOPECCUOHAIBHOW KOMIIETEHTHOCTU HU
[OJly4YEHUE JIONOJHUTEIBHOTO 00pa3oBaHMsl B O00OJAaCTHM MHTEJUIEKTYalbHBIX CHCTEM
AIIEKTPOCHAOKEHMSI, BKIIFOUAIOLIUX PACIIPENEICHHYIO T€HEPAIMI0 Ha OCHOBE BO30OHOBIIIEMBIX
HUCTOYHUKOB 3HEPTUH, (COBPEMEHHASI KOHLICTILIUS CUCTEM DJIEKTPOCHAOKEHU)

- CO3/laHHE€ TEOopeTHYecKoW O0a3bl ISl CHElUalM3allid CTYAEHTOB Kak B o0iaactu
NEPCHEKTUBHOIO Pa3BUTHS SMart-TeXHOIOIMI B JIEKTPOIHEPTETUKE .

3ajmavyaMu JUCIUIUIMHBI SBIISIOTCS:

-U3y4YCHHE COBPEMEHHOM KOHLENLIHWHA IIOCTPOEHUS HHTEIUIEKTYAIbHBIX CHCTEM
AJIEKTPOCHAOKEHHS HA OCHOBE SMart-TeXHOJIOTUI, COBPEMEHHOI'O IPOrPaMMHOT0 00€CTIeYeHUSI
3aJ]a4 MHHOBAIlMOHHBIX TE€XHOJOTHM, 3apyOeX HOT0 OnbITa MPUMEHEHUS aKTUBHO-aJalTUBHbBIX
AJIEMEHTOB B MHTEJUIEKTYAJIbHBIX CETAX U OLIEHKA BO3MOKHOCTHU UX NPUMEHEHHUs B Poccuy;

- U3y4YEHNE KOHLENIIUN PaCIpeIeICHHON N'eHepaluy;

- I3YYCHHE KOHIIEIIIIUN aBTOHOMHBIX CHCTeM 3JiekTpocHa0kenus (MicroGrid);

- W3Y4YEHUE OCHOBHBIX BUJOB BO300HOBJISIEMBIX HCTOYHHUKOB SHEPIHH, UX 3aIACOB,
BO3MOKHOCTEI M OCOOEHHOCTEW NPUMEHEHHS B CHUCTEMaxX pAacHpelelIeHHOW TeHepauuu
MHTEJUIEKTYaJIbHBIX CUCTEM 3JIEKTPOCHAOKEHUS

Kommerennuu, dopmupyeMble y 00y4YaroImuXcs, 3allJIJaHUPOBAHHBIC PE3yJIbTaThI
OoOy4eHHs TI0 TUCIUTUIMHE, COOTHECEHHBIE C MHIUKATOPAMU JTOCTHUKEHUS KOMITETEHITUH:

Kon n HanMmeHOBaHMe Konx n HanmeHoBaHue 3angaHUpOBaHHBIE PE3yIbTaThl 00yUEHUs
KOMIIETEHIIUU WHJUKATOpa JOCTHKEHUS 10 AMCUUIUIMHE (3HATh, YMETh, BIIA/IETh)
KOMITETEHIINU

[Ipodeccnonansubie kommnerenuu (I1K)




[TK-1 Cnocoben
Y4aCcTBOBAaThH B
MIPOCKTUPOBAHUHU OOBHEKTOB
npodeccnoHaTBEHOMI
TSI TeTIbHOCTH

[1K-1.4 OnpenensieT napaMeTpbl
obopynoBaHus 00BEKTOB
ANEKTPOIHEPTETUYECKUX CUCTEM
U ceTen

3name:

- CxeMbl 3aMeIeHUS 00BEKTOB
3JIEKTPOIHEPTETUKU

- VYpaBHeHHsI pacueTa YCTAaHOBUBIIUXCS U
MEePEXOHBIX PEKUMOB

- TexHu4eckue XapaKTEPUCTUKH armapaTHBIX
610K0B KoMmIniekca BOMII

- ANTOPUTMBI (GYHKITMOHUPOBAHUS
porpaMMHBIX 0;10k0B KomIuiekca BOMIT
Ymemn:

- Crpouth cXembl 3aMelIeHUs OOBEKTOB
3JICKTPOIHEPTETUKH

- Pemath ypaBHEHHUs pacueTa yCTaHOBUBILIUXCS
U TIEPEXOHBIX PEKUMOB

- ITons30BaThCA TEXHUYECKIMH
XapaKTEePUCTUKAMHU anmapaTHBIX OJI0KOB
koMiiekca BOMII

- ITone30BaThCs aNropuTMaMu
(YHKITMOHUPOBAHMSI TPOTPAMMHBIX  OJIOKOB
koMiiekca BOMII

Bnaoems.:

- Cxemamu 3aMeIleHH 00BEKTOB
3JIEKTPOIHEPTETUKU

- YpaBHEHHMSIMH pacueTa YCTaHOBUBIIUXCS U
MEPEXOIHBIX PEKUMOB

- TexHUYECKUMU XapaKTePUCTHUKAMU
anmapaTHbIX 0J10koB komruiekca BOMIT
- Anropurmamu (G YHKITMOHUPOBAHHUS
ARYatWamd
TTIK-2 Crioco0en TIK-2.5 OnenuBaer TeXHUYECKOE | 3Hamb.
y4acTBOBaTh B COCTOSIHHE 000PYIOBaHUS - [TapameTpsbl cucTeMBI CXeM 3aMeIICHUS
AKCILTyaTaIllui OOBEKTOB | 3JICKTPOIHEPTETHUSCKUX CHCTEM |- MeToasl perIeHus ypaBHEHUH

npodeccnoHanbHOM
JeSTEeIbHOCTH

U ceTel

YCTaHOBUBIIETOCS U MEPEXOJHOTO PEXKUMA
- Anroputmbl paboThl anmapaTHBIX OJIOKOB
komIuiekca BOMIT

- Anroputmsl BOMIT

Ymemo:

- Hcnonb3oBaTh mapaMeTpbl CHCTEMBI CXEM
3aMeIEHUS

- Ucnonb3oBaTh METOJbI pellleHUs] ypaBHEHUM
YCTaHOBUBIIETOCS U MEPEXOJHOTO PEXKUMA

- - MHcnonb3oBarh  anroputMbl  pabOTHI
anmaparHbix 6J0k0oB kKomriekca BOMIT

- Ucnonp3oBate anroputmsel BOMIT

Braoems:
- [TapameTpaMu cHCTEMBI CXEM 3aMEILEHUS
- Meronamu peleHus YpaBHEHUI

YCTaHOBUBIIETOCS U MIEPEXOJAHOTO peKUMa

- AnroputMamu pa0OThI anmapaTHBIX OJIOKOB
koMIuiekca BOMIT

- Anropurmamu BOMII




2. MecTo aucuuniauebl B cTpykrype OIIOII

Hucnumunaa IlepcnektuBHoe paszButue SMART-TexHOJNIOTHH B 3JEKTPOIHEPrETUKE
oTHocHUTCs K (akyiapTaTuBHBIM auciuiinaaM OITOII mo nanpasienuto noaroroBku 13.03.02
DJIeKTPOIHEPreTHKa 1 JICKTPOTEXHHKA.

Kon [IpenmecTByromue TUCUUILIMHBI (MOTYJIN), [Tocnenyroiue AUCHUTIIMHBL (MOIYIH),
KOMIIETECHIIMHU npaktuku, HUP, np. npaktuku, HUP, np.
VK-1 NudopmanionHple ¥ KOMIBIOTEPHBIC
TEXHOJIOTHH
VK-1 [ToaroroBka k mpoueaype 3alluThl U 3alUTa
BBITYCKHOM KBAJIM(DUKAIIMOHHON pabOThI
VK-2 [lTogroroBka Kk mpoueAaype 3aluThl U 3alluTa
BBIITYCKHOM KBATM(UKAIIMOHHOW pabOThI
VK-3 [ToaroroBka k mpoueAaype 3auluThl U 3allUTa
BBITYCKHOM KBAJIM(UKAIIMOHHON pabOThI
VK-4 [logroroBka Kk mpoueaype 3aliuThl U 3alUTa
BBIITYCKHOM KBATM(UKAIIMOHHON pabOThI
VK5 [lTogroroBka Kk mpoueaype 3aliuThl U 3alUTa
BBIITYCKHOM KBATM(UKAIIMOHHON pabOThI
VK-6 [ToaroroBka k mpoueAype 3auluThl U 3allUTa
BBITYCKHOM KBAJIM(UKAIIMOHHON pabOThI
VK-7 [lTogroroBka Kk mpoueaype 3aliuThl U 3alIUTa
BBIITYCKHON KBaTHU()UKAIIMOHHON PabOTHI
VK-8 [ToaroroBka k mporeAaype 3aliuThl U 3alluTa
BBIMYCKHOM KBaTHU(UKAIMOHHON pabOThI
OIK-1 [ToaroroBka k mporeAaype 3aliuThl U 3alluTa
BBIMYCKHOM KBaTHM(UKAIMOHHON pabOThI
OIIK-1 NudopmanionHsle ¥ KOMIBIOTEPHBIE
TEXHOJIOTHH
OITK-2 [ToaroroBka k mporeAaype 3aliuThl U 3alluTa
BBIMYCKHOM KBaTHM(UKAIMOHHON pabOThI
OIIK-3 DNEKTPOIHEPTEeTUUECKUE CUCTEMBI U CETU
OITK-3 [ToaroroBka k mpoueaype 3alluThl U 3alUTa
BBIITYCKHON KBaTH(DUKAIIMOHHON PaObOTHI
OITK-4 [ToaroroBka k mporeAype 3aliuThl W 3alluTa
BBINYCKHOW KBAJIM(DUKAIIMOHHON paboThI
OIK-5 [ToaroroBka Kk mpoueaype 3auluThl U 3alUTa
BBIITYCKHON KBaTH()UKAITMOHHON pabOTHI
[ToaroroBka MPOEKTOB M PACUYETOB PEKHUMOB,
MapaMeTpoB 0OBEKTOB ANEKTPUUECKUX CeTeit
[IpoekTupoBaHne HSIIEKTPUUYECKUX CETEH U
IK-1 00Opy/lOBaHUsl TOJICTAHIIUN CBEPXBHICOKOTO
HaIpsHKEHUS
[ToaroroBka Kk mpoueaype 3alluThl W 3alUTa
BBINYCKHOU KBaJM(DUKAIIMOHHOW paboThl
HopmaTtuBHO-TEXHMUYECKast u
I[1K-1 AKCIUTyaTalMOHHAs JIOKYMEHTAIHS B
AIIEKTPOIHEPIETHKE
MK-2 [ToaroroBka Kk mpoueaype 3alluThl U 3allUTa

BBINYCKHOM KBAIM(DUKAIMOHHON PaOOTEI




Jl71s1 OCBOGHUS JUCIMILTUHBI 00Yy4arOIUNCS JOKEH:

OcBoeHME AMCUMIUIMHBI Oa3UpyeTcsi Ha 3HAHUSAX, NPUOOPETEHHBIX CTYJCHTAMHU B
npouecce o0yueHuss aucuuiiuHbel - «llepcriekTBHOE pa3BuUTHE SMart-rexHoyioruii B
AIEKTPOIHEPTETUKEY.

BbITyCKHUK, OCBOMBIIUN JUCIUTUIHHY:

JIOJDKEH 3HATh:

- HOPMaTUBHBIE U MEPCIIEKTUBHBIC MMOKA3aTEIN YHEPreTUIeCKOi 3P HeKTUBHOCTH;

- COBOKYIHOCTb IIpaBWJI, METOJAOB W TEXHOJOTHMH OOECHEUYEeHHs] SHEPreTHYeCcKOon
3 PEKTUBHOCTH;

- COBpPEMEHHblE M  MEPCHEKTUBHBbIE  HAYYHO-OOOCHOBAaHHBIE  TEXHOJIOTHH
WHTEJUIEKTYJIbHBIX CUCTEM 3JIEKTPOCHAOKEHUS;

- TEPMHHOJIOTHIO MHTEJUIEKTYAIbHBIX SHEPTeTUUECKUX CUCTEM (SMmart-texHomorui);

- aJbTCPHATHBHBIC HWCTOYHWKH SHEPTMM W WX HCIOJIL30BAaHHE B  CHCTEMax
pacnpeneneHHOM reHepalu;

- KOHLEMNLHIO TOCTPOEHUS  HWHTEIUIEKTYaJbHBIX CHCTEM B  JHEPreTUKE U
KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU TIPH peann3anuu Smart-TexHoJ0Tuii;

- CIEUHMAbHOE TMPOTrpaMMHOE OOECHeUYeHHEe U TEXHOJIOTMM WHTEIUIEKTYalIbHBIX
CUCTEM DJIEKTPOCHAOKECHHUSI.

- TEHJCHILIUY Pa3BUTHUS MUPOBOM U POCCUICKON DHEPreTUKU

- 00 sHepreTuueckoit crpareruu Poccun Ha nepuon 10 2030 roga

- HOpMaTUBHBIE U MEPCIIEKTUBHBIC MOKA3ATEIN YHEPTeTHIECKON 3(PPEKTUBHOCTH;

- COBOKYIHOCTb IpaBWJI, METOAOB W TEXHOJOTMH OOECHEYEeHHs] SHEPreTHYeCKOu
3 PEeKTUBHOCTH;

- COBpPEMEHHble M  TMEPCHEKTUBHBbIE  HAYYHO-OOOCHOBAaHHBIE  TEXHOJIOTHH
MHTEJUIEKTYaJIbHBIX CUCTEM 3JIEKTPOCHAOKEHUS;

- TEPMHHOJIOTHIO MHTEJUICKTYaIbHBIX dHEepreTndeckux cuctem (SmartGrid);

- aJpTEepPHATHBHBIC HWCTOYHWKHA OJHEPrUM WM WX HCIOJB30BAaHHME B CHCTEMax
pacnpeneneHHOr reHepaluu;

- KOHIEMIHUIO TOCTPOCHUS  HWHTEJUICKTYaJbHBIX CHCTEM B  DJHEPreTUKE U
KOMMYHHUKAIIMOHHBIC TEXHOJOTHH NpU peanu3anuu SmartGrid;

- CHeIUaIbHOE MPOrPAaMMHOE OOECIIEYCHHE M TEXHOJOTUU MHTEIJICKTYaIbHBIX CHCTEM
AICKTPOCHAOKEHHS.

JlomxeH yMeTs:

- OmpeneNnaTb HOpPMATHBHBIE U  aHAJM3WPOBATh TIEPCIEKTUBHBIEC TOKa3aTelu
AHEPreTHUECKON YPPEKTUBHOCTH C TTIOMOIIIBIO PAa3IMIHBIX CPEACTB U METOJIOB;

- OTIIPEIENATh MMOKA3aTeN KaueCTBa MIEKTPUICCKON 1 TETNTIOBOW YHEPTHUH;

- TPUMEHITh pa3IUYHbIE BHUIbI HETPAJAUIMOHHBIX BO30OHOBISEMBIX HNCTOYHHKOB
DHEPTUM JUISl Tele DIIEKTPOCHAOKEHHsI JCICHTPAIM30BAHHBIX PAaliOHOB, JKOHOMHUU
HEPIropecypcoB;

- OICHUTh HHEPreTHYECKHE BO3MOXKHOCTH MaJbIX pek u MOIIIHOCTb
aneKTpocTaHuuu Ha Masoi ['9C;

- YMeTh coOHpaTh U 00pabaThiBaTh HHGOPMAIUIO O XapaKTEPUCTUKAX BETPA;

- YMEThb PAacCUUTaTh SHEPTUI0 U MOIIHOCTh BETPOBOTO TMOTOKAa, BeIOpaTh BOY u
OTIPECTUTh €€ TEXHUKO-3KOHOMUYECKNE XapaKTEPUCTUKH;

- YMETh OMNpEeNessaTh KOJMYECTBO MOCTYMAIOMIed HAa 3€MHYI0 MOBEPXHOCTb SHEPTUHU
COJTHEYHOT'O U3JTy4EHUS;



- YMETh BBIOPATh KOHCTPYKITUIO MPE0Opa30BaTelisi COTHEUHON IHEPTUU B TETUIOBYIO, UITU
TUI KOHIEHTPATOPa COJIHEUYHOM SHEPTUH;

- pa3pabaThiBaTh MPOEKTHO-PACUETHYIO JOKYMEHTAIUIO JUIsl MOCTPOCHUS KOH(UTypauu
CeTH;

- TPaMOTHO HCIIOJIb30BaTh METOAMYECKUE, HOPMATUBHBIE U PYKOBOJSIINE MAaTE€pUAIbI,
KacarolIrecs BRIMOIHIEMON padOThI;

- HCTIOJIb30BATh MPABUJIA, HOPMBI, CTaHJAPThI, pa3pabOTaHHBIE 110 ITOW TEMATHUKE;

- ONpenessiTh HOPMAaTUBHbIE M  AHAJU3UPOBATh TEPCIEKTUBHBIE TOKAa3aTelH;
sHEpreTuyeckor A3(HEKTUBHOCTH C MOMOIIBIO PA3IUYHBIX CPEJICTB U METO/IOB;

- TPaMOTHO MCMOJIb30BAaTh METOJIUYECKUE, HOPMATUBHBIEC U PYKOBOJIAIINE MAaTepHUAIIbl B
00JIaCTH 3JIEKTPOIHEPTETUKH

JloJKeH BIIaACTh:

- HaBBIKaMH pacyeTa SKOHOMHYECKOH 3 GeKTUBHOCTH BHeIpeHus SmartGrid;

JloJKeH TeMOHCTPUPOBATH CHOCOOHOCTh U TOTOBHOCT:

- OIICHUBATh COBOKYITHOCTh IMTPEUMYIIECTB U 3P pekTuBHOCTL SMartGrid mo cpaBHEHHIO ¢
tpaguuuonHon OI3C;

- ICCJIEIOBaTh NPUOPUTETHBIEC HanpaBieHus pa3Butus UT B sHepreTuke;

- NOpPUHUMATHh YIPABICHUYECKHWE PEUIEHUA MO0 Pa3JIMYHBIM BOINPOCAM BHEAPECHUS
OTJICTILHBIX DJIEMEHTOB YMHBIX CE€TEH 2JIEKTPOCHAOKEHUSI U B 11€JI0M HHHOBAIIMOHHOTO Pa3BUTHUS
MPEANPUATHUA.

3. CTpyKTypa U coaepkaHue TUCHUILIMHBI

3.1. CTpyKTypa 1M CHUILIHHBI

OO01mast TpyI0eMKOCTh TUCIUIUTMHBI cocTaBisieT 3 3aueTHbIX(bie) enunull(bl) (3E), Bcero
108 wuacoB, m3 KoTOphIx 40 YacCOB COCTaBISIET KOHTakTHas pabora oOywaromerocs ¢
npernojiaBaresieM (3aHSATUS JIEKIIMOHHOTO Tuma 16 4yac., 3aHATUS CEMHUHApPCKOTO THUIIA
(mpakTUYeCcKue, CEMUHAPCKUE 3aHATHA, JJaOopaTOpHbIe pabOThl U T.I.) 24 Yac., TpyMNIOBbIE U
MHJUBUAYyaJIbHbIE KOHCYNbTauu 0 ydac., mpuem sk3ameHa (KITA), 3auera c onenkoii - 1 yac.,
camocTodATeNbHasg pabota oOydaromierocss 68 yac. IlpakTuyeckas MNOArOTOBKA MO BUAY
PO EeCCUOHATIEHOM ESITENIbHOCTU COCTABISIET 4 yaca.

B Cemect
. cero
Bun yae6HO# paboThI HACOR
5

OBLIAA TPYAOEMKOCTD JUCHUIIJIMHBI 108 108
KOHTAKTHAA PABOTA OBYYAIOIIET'OCA
C ITPEIIOAABATEIJIEM, 40 40
B TOM YHUCJIC:
JlextmonHnele 3aHsaTHS (JIek) 16 16
[Tpaxtrueckue 3ausatus (I1p) 24 24
CAMOCTOAATEJIBHAA PABOTA OBYYAIOUIET'OCA

68 68
(CPC), B TOM uncie:
[ToaroroBka K MpOMEXYTOYHOM arTecTanuu B hopMme:
(3auer) _
DOOPMA TTPOMEXYTOYHOUATTECTAILINN 3a 3a




3.2. Conep:xaHue TUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 pa3jejiaM U BUIAM 3aHATHH
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Pasnen 1. Uacrpymentsl MmoaenupoBanus (MatJIa6, PsCad)
I1K-2.5
-34,
I1K-1.4
1. UHCTpYyMEHTHI 31 JI1.4, 3 o5
MOJICTTUPOBAHUS 51 4 8 28 40 HK-l’ 4 JI1.5, a
(MartJIa0, PsCad) V1 124
IIK-1.4
-B1
Pazgen 2. UncTpyMenThl airopuTMoB 00padoTku niudposoit undopmaruu ( VBA, Python)
2. UHCTpyMEHTHI I1K-2.5
aNTOPUTMOB -31, | JI1.2,
00paboTKn IK-2.5( J12.1
paboTK: 5| 4 | 8 28 40 ’ 3a | 25
uudposoi -V1, | JI1.3,
uHpopmanuu ( [IK-2.5] JI2.3
VBA, Python) -Bl
Paznen 3. AnmapaTtHast 4acTh IpOrpaMMHO-AMNMapPaTHOTO KOMILIEKCAa BOJTHOBOTO METOJa ONpPEeIeICHUs MecTa
TTOBPEIKICHHS
3. AnmaparHas
4acTh TK-2.5
MIPOrPaMMHO- 34 '
anmapaTHOro ;
commeKc 5| 4 | 4 6 14 |1K-2.51 111, 3a [ 25
-V4, | J12.2
BOJTHOBOT'O METOJ1a HK-Z’ 5
OIpEJICIICHUS B 4'
MecTa
TTOBPEKICHHS

Pa3nen 4. Anroputmudeckas 4yacThb IPpOrpaMMHO-aNapaTHOTO KOMILJIEKCA BOJIHOBOTO  METO/1a ONPEAEIICHUs
MecTa OBPEKACHUS




4.
AnropurMuueckas [1K-2.5
4acTh MIPOTPaMMHO- -34,
anmnapaTHOro 5| 4 4 6 14 [MK-2.5| JI1.1, 3a | 25
KOMIIJIEKCca -vV4, | JI2.2
BOJIHOBOT'O METO/]1a [1K-2.5
ONpeeICHUs MeCTa -B4
MTOBPEKICHHUS
UTOro 16 | 24 68 108 100
3.3. TemaTuyeckni IJIaH JEKIUOHHBIX 3AHATUI
Howmep pa3zgena . TpymoeMKOCTb,
,I[I/ICI_II;/Iﬁ HHI;IH TeMbl TEeKIIMOHHBIX 3aHATUH pyA wac
1 OO0r1ue cBefieHUs 0 MHCTpYMeHTax MozeaupoBanus (MatJlao, PsCad) 2
1 Pabora ¢ unctpymenTamu moaenupoBanus (MarJla6, PsCad) 2
2 WHCTpyMeHT alropuTMoB 00padoTku i poBoii nHpopmarmu Phython 5
2 HNuctpymeHT anroputMoB o0paboTku 1udpooit ungopmanu VBA 2
3 Cucrema onpenenenns mecta nospexaenns «bPECJIEP» 2
3 ABTOMATH3WPOBAHHBIM METOJ] OMPEICIICHUS TapaMeTPOB YTOBOTO 5
KOPOTKOT'O 3aMBIKaHHs
4 ANTOPUTMUYECKOE MOJETUPOBAHUE B 3a/Jaye OMNpPENCICHUS MecTa 2
MOBPEKICHHSI B IMHUSX JICKTpOTIepeaun
4 ANTOPHUTM OIIpeIeTICHUS MECTa TTOBPEKACHUS JTMHUH dJICKTPOTIepEIaun 5
C OTBETBICHUSIMHU
Bceero 16
3.4. TeMaTH4YeCKHI IVIAH NPAKTHYECKHUX 3aAHATHI
Howmep pazgena . TpynoeMKOCTb,
,ZII/ICHI;/I EHHILIH TeMbl IPaKTHYECKHUX 3aHATUH pyA wac
IIp1-Pabota ¢ uncrpymenramu Moaenuposanus (MatJIao, PsCad
1 p py p 4
1 [Ip2-Pabora ¢ uacTpymenTamu MoaenupoBanus (MarJlao, PsCad) 4
2 PaGota Cc MHCTPYMEHTOM alNropuTMOB 00pabOTKH  IHPPOBOI 4
nndopmarmu Phython
2 PaGota ¢ MHCTPYMEHTOM alNropuTMOB O00paboOTKH  IH(PPOBOI 4
nabopmaru VBA
[TorydeHne TpeneabHBIX XapaKTePUCTHK IEePEeKOTra PacueTHBIM
3 METO/IOM Ha 2
OCHOBE MaTEMaTHYECKOTO MOJICITMPOBAHUS
3 [Tony4yeHne yka3aHHBIX XapaKTEPUCTHK HA OCHOBE (PH3HUECKOTO 5
MOJICTUPOBAHUS
MeTtoa nocTpoeHust AIrOPUTMUYECKON MOJETU
4 JVHAW SJIEKTporiepenaun 0e3 pasrpaHHYeHHs] BXOIHBIX M BBIXOJHBIX 2
apaMeTpoB




Pa3zpabotky anroputma OMII mist pukcarmy moBpeXICHHOTO ydacTKa

4 peann3yemMoBOro 2
npuMeHnTeILHO K BJI, comeprkanieil OTBETBICHUS
Bcero 24
3.5. TemaTuuyeckni 1jiaH JadopPaTOPHBIX padoT
JlaHHbIN BUJT paOOThI HE MPETYCMOTPEH YU€OHBIM IJIAHOM
3.6. CamocTosiTesibHAsi padoTa CTYJAEHTA
Howmep pa3znena Buy CPC Conepxanue CPC TpynoeMKocTsb,
JMCLUTUIMHBI qac.
ColOecenoBaHue: Wzyuenue wmatepuanoB Jekuuu: "OOrmiue
OOmue cBeieHNUs 0 |CBEACHHUSI O HMHCTPYMEHTaX MOJIEIMPOBAHUS
1 UHCTPYMEHTE (MatJIa6, PsCad)" 7
MO/JICITUPOBAHUS -
MatJIa6
) Nzyuenne wmarepuano Jjekuuu: "OOmue
CobecenoBanue:
Obumme cenerms o |CCCACHIA O MHCTDYMEHTAX MOJENMPOBaHKA
2 (MatJIa6, PsCad) 7
UHCTPYMEHTE
moaenupoBanus PsCad i
CobecenoBanue: N3yuenune marepuanoB nekuuu: "Pabora c
PaGora c MHCTpyMeHTaMH MozenupoBanus (MatJlao,
3 UHCTPYMEHTOM PsCad)" 7
MO/JICITUPOBAHUS -
MartJIa6
CobeceioBaie: N3yuenune marepuanoB jekuuu: "Pabora ¢
UHCTpyMeHTaMu MojenupoBanus (MarJlao,
4 Pabora ¢ PsCad)" 7
UHCTPYMEHTOM
MonenupoBanus PsCad |
CobecenoBanue: N3yuenue matepuanos jekuuu: "MHCTpyMEeHT
PaGora ¢ ITOPUTMOB o0paboTku uppoBoi
5 WHCTPYMEHTOM undopmarmu Phython™ 7
aJITOPUTMOB 00pabOTKH
nudposoit
uHopmanuu Phython
CobecenoBanue: N3yuenune maTepuasioB nekuuu: "MHCTpyMEHT
PaGora ¢ ITOPUTMOB o0paboTku uppoBoi
6 WHCTPYMEHTOM uHpopmanuu VBA" 7
aJITOPUTMOB 00pabOTKH
nnudposoit

uHpopmanuu VBA




N3ydenune marepuasio iekuuu: "MHCTpymMEHT

CobecenoBanue : .
OCHOBEL AJITOPUTMOB O6p|2'160TKI/I 1 poBoit
MPOrPaMMHUPOBAHHUS. naopmammn Phython
S3bIK
7 POrPaMMHUPOBAHUS ;
Python. Iux if-else.
Luxn while. ®ynakuumu.
Yucna u onepanuu Haj
Humu. Ctpoku B Python.
Cnucku B Pythom
CobecenoBanue: N3yuenune marepuaio jiekuuu: "MHCTpymMEeHT
Onpenenenne VBA. |anroputmoB 00paboTKu udpoBoit
[Ipeumymiectsa. unpopmanuu VBA"
Bo3moxkHoCTH.
8 [Ipumenenue. Tumsl 7
onepanwuii B VBA. Tumbl
maHebelx B VBA.
WHCcTpyKIuu sS3bIKa B
VBA. A3pik VBA.
CobecenoBaHue: N3yuenune wmarepuanoB Jeknuu: "Cucrema
CHUCTEMBI BOJIHOBOTO [OIpeIeNeHUs MecTa MTOBPEXKICHUS
9 metoja onpeneiacHus |«BPECJIEP»" 3
MOBPEXICHHOTO
yuactka BJI
CobecenoBanue: N3yuenue MaTepuasoB JEKIUU:
10 METO/IbI oTpeiesieHus: |" ABTOMaTU3UPOBAHHBI METOJl ONpeaeNeHUs 3
MapaMeTpoB IyroBOTO |MapaMeTPOB TYrOBOTO KOPOTKOTO 3aMbIKaHUS"
K3
CobecenoBanue: N3yuenne MaTEpHajIoB JEKLUU:
11 Onpez[eneHHVe TOKOB U |"AJITOpUTMHYECKOE MOJICIIUPOBAHNE B 3aj1a4€ 3
HANPSDKEHUH B MECTE [ONpeeIeHnsT MecTa MOBPEXKICHUSI B JIMHUAX
TOBPEKICHUS AJIeKTpornepenayn"
N3yuenne martepuanoB JIeKIuu: "AJITOPUTM
CobecenoBanue: OTpefieNieHusT MecTa TOBPEXKACHUS JTHHHUH
ITprMeHeHHEe YCTPOICTB [3IeKTpoTiepeIadun ¢ OTBETBICHUSIMU"
CUHXPOHHBIX
12 BEKTOPHBIX U3MEPEHUN 3
JUISL OTIPEICIICHUS] MECTa
noBpexaeHns Ha BJI ¢
OTBETBIICHUSMU
Bcero 68




4. O0pa3oBare/ibHbI€ TEXHOJOTHH

[Ipu peanmuzanuu aucuurmivHbl «llepcnexktuBHoe pazButue SMART-TexHOMOTHIT B

AJICKTPOIHCPICTUKEC)

HallpaBJICHUA

IIOATOTOBKH

13.03.02

DNeKTpoIHEpPreTHKa

51

ANEKTPOTEXHUKA TIPUMEHSIOTCS JJICKTPOHHOE O0y4YeHWE W AWCTAHITMOHHBIE 00pa3oBaTEIbHBIC
TEXHOJIOTHH.
B mporiecce 00ydeHUst HCTIOMB3YIOTCS:
- nucranimonnblie Kypebl (JIK), pasmemennsie Ha mromanake LMSMoodle, URL:
http://Ims.kgeu.ru/;
- BJIEKTPOHHBIE oOpa3zoBaTeibHbie pecypchl (DOP), pa3MellleHHbIEC B JIMYHBIX KaOMHETaX
cTyaeHToB DnektpoHHoro yausepcutera KI'DY, URL: http://e.kgeu.ru/

5. OueHuBaHue pe3yjbTATOB 00y4YeHUsI

OueHuBaHHE pe3yJbTaTOB OOYYEHHUs MO JUCHUIUIMHE OCYILECTBIAETCS B paMKax
TEKYIIEr0 KOHTPOJIS yCIEBAEMOCTH, MPOBOAUMOTO N0 OauibHO-peTHH-TOBOM cucteme (bPC), n
IIPOMEKYTOYHON aTTECTALNH.

O0001IeHHbBIE

KpUTEPUH

n IIKajia

OLCHUBAHUA

YPOBHS

c(hOpMHUPOBAHHOCTH

KOMIICTCHIIN (I/IHI[I/IKaTOpa JOCTHIKCHUA KOMHCTGHHI/IH) I10 uTOraM OCBOCHH NTUCHUIIIIMHBI.

IInanu-
pyembie
pe3yib-
TaThI
oOy4deHus

O0600111eHHbIE KPUTEPHH U IIKaAJIa OLICHUBAHUSI PE3YJIbTaTOB 00YUEHUS

HCEYIOBJICT-
BOPHUTCIBHO

YIOBJIET-
BOPUTEIBHO

XOpOIIO

OTJINYHO

HE 3a4TCHO

3a4YTCHO

ITonaoTa
3HAHUH

YpoBEeHb 3HAHUN HUKE
MUHUMAaJIbHBIX
TpebOBaHUH, HAMEIOT
MECTO TpyObIe OIIHOKHI

MuHIManbHO
JIONYCTUMBIA  YPOBEHb
3HAaHUM, HMEET MECTO
MHOTO HETrpyOBIX
omuoOOoK

YpoBeHb  3HAHUU
o0BeMe,
COOTBETCTBYIOIIEM
rporpamme, uMeeT
MECTO HECKOJIbKO

HETrpPYOBIX OITHUO0K

B

YpoBeHb  3HAHUU
o0BeME,
COOTBETCTBYIOIIEM
nporpamme
MOATOTOBKH,

OLITHOOK

oe3

Hannune
YMEHUH

IIpn pelLeHnu
CTaHJAPTHBIX 3a/a4 He
IPOJIEMOHCTPUPOBAHEI
OCHOBHBIE YMEHUH,
UMEIOT MECTO TpyObie
OIIMOKHU

[TporeMoHCTpHUPOBaHBI
OCHOBHBIC YMCHU,
peleHbl THUIIOBbIE
3aJjaud C HErpyobIMu
OLIMOKAaMH, BBITTOJIHEHBI
BCE 3aJlaHMs, HO HE B
MIOJTHOM 00beMe

[IponemoHCTpUpPOBaHBI
BCE OCHOBHBIE YMEHMS,
pelieHsl Bce OCHOBHBIC
3aJaud  C HerpyOobIMHU
OIIMOKAaMH, BHITTOJTHEHBI
BCE 3aJaHMs B IOJHOM
o0bemMe, HO HEKOTOpPbIe
C HeJIoYeTaMu

[IponemoHCTpUpPOBaHBI
BCE OCHOBHBIE YMEHWUS,
PEIICHBI BCE OCHOBHBLIC
3aa4i C OTHEIbHBIMU
HECYHICCTBCHHBIMU

HEJ04YETAMH,
BBITIOJTHEHBI
3aJaHus B
o0beMe

BCC
IIOJJHOM

Hanmnune
HaBbIKOB
(Bnanenue
OTIBITOM)

[Tpu peleHnmn
CTaHIAPTHBIX 3a7a4 He
MIPOJIEMOHCTPUPOBAHBI
0a3oBbIc HAaBBIKU,
UMEIOT MECTO TPYOBIE

HNmeetcs MuHUMAaIbHBIN
Ha0Op HaBBIKOB IS
pelIeHusl CTaHAApPTHBIX
3a71a4 ¢ HEKOTOPBHIMHU

[TIponeMoHCcTpUpOBaHBI
0a30Bble HAaBBIKM TIpU
pCLICHHN CTaHAAPTHBIX
3a1a4 C HEKOTOPBIMH
HeJJ04YeTaMH

[IpogeMoHCTpUpPOBaHbI
HaBBIKU IIPU PELICHUU
HECTaHJApPTHBIX  3aJa4
6e3 OImnOoK u
HEJ04YETOB
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IIK-1 | TIK- [3nats




14

YpoBeHb 3HAHUU

YpoBeHb 3HaHUI|0 cxemax
MuHuManbHO N
0 cXeMax|3aMeleHus . YpoBeHb 3HaHMI
JOTTYCTUMBIN, HO
3aMeIIeHHS 00BEKTOB e 0 cxemax
00BEKTOB AIIEKTPOIHEPreT 3aMeUICHUS
CUCTEeMaTUYECK
DJEKTPOSHEPTET (MKH B LEIOM| .. OBCHE 00BEKTOB
CxeMbpl  3aMEIICHUSA|MKH CHUCTEMAaTHY|yCIEITHO . P ANEKTPOIHEPreT
3HAHUU O cXemax
00BEKTOB €CKU chopMUpOBaH B IN—— UK HIDKE
AIEKTPOIHEPreTUkN  |chopMUpOBaH B|oOBEMeE, OOLEKTOR MUHUMAaJbHbBIX
obbeme, COOTBETCTBYIO TpeboBanuii, ¢p
COOTBETCTB ieM IporpaMmme DJICKIPOSHEPTET |\ enTapen
yIo porp HKH, HMeeT petL,
IEM MPOrpaMMe|OArOTOBKH, HMEIOT  MECTO
MECTO MHOTO HE
MOATOTOBKH, Oe3|umeeT MECTO rpyObIe OIIMOKH.
rpyObIX OmKO0K
01115 (0 HECKOJIBKO  HE
rpyObIX OmKO0K
YpoBeHb 3HaHUM
YpoBeHb 3HaHUI |ypaBHEHUI MuHrMansHO
ypaBHEHUU pacuera JIOIIYCTUMBIN, HO| Y POBEHDb 3HAHUI
pacuera YCTaHOBUBIIUX [HE ypaBHEHUM
YCTaHOBUBIIUX |cs U[cucTemMaTHyecK |pacuera
cs U|mepexoTHbIX 17071 YPOBEHb|yCTAHOBHUBIIINX
MEePEXOIHBIX PEXKUMOB B|3HaHMI cst u
VpaBHeHuss  pacuera .
PEKUMOB [[EJIOM YCIIEITHO |ypaBHEHHI MePEXO0/THBIX
YCTAaHOBUBIIUXCS |
cuctemMatuyeck [copmupoBaH B|pacuera PEXKUMOB HUXKE
MEePEXOJHBIX PEKUMOB
u chopmupoBan|oObeMe, YCTAaHOBUBIIUX |MUHUMAIbHBIX
B o0BbeMe,|COOTBETCTBYIO  |Cst u|TtpeboBanuii, ¢p
COOTBETCTBYIO  |IIEM MPOTPaMMe|IePEeXOTHBIX arMeHTapeH,
1IEM MPOrpaMMe|OATrOTOBKH, PEXKUMOB, UMEET|UMEIOT ~ MECTO

MOATOTOBKH, 0O€3
OIINOOK

uMeeT MECTO
HECKOJIBKO  HE
rpyOBIX OMMOOK

MECTO MHOTO He
rpyOBIX OMINOOK

rpyOble OMMOKH.




YpoBeHb 3HAHUU

YpoBeHb 3HaHUH | TEXHUYECKUX
MuHrManeHO .
TEXHUYECKUX  [XapaKTepucCTUK . YpoBeHb 3HaHMI
JIONyCTUMBIN, HO
XapaKTEePUCTHUK |ammapaTHBIX TEXHUYECKUX
HECTPYKTYPUPO
arnmapaTHbIX 0JIOKOB . XapaKTEPUCTUK
BaHHBIA YPOBEHb
0JI0KOB KOMILIEKCa . anmnapaTHbIX
3HaHUU
TexHuueckue KOMILJIEKCA BOMII B nenom OJIOKOB
TEXHUYECKUX
XapaKTEPUCTUKHI BOMII YCIICIIHO KOMILIEKCa
XapaKTePUCTHUK
anmapaTtHbIX — OJIOKOB|cucTeMaTtuieck [copmMupoBaH B BOMII  Humxe
anmnapaTHbIX
komruiekca BOMIT u chopmupoBaH|oOBeMe, 6110KOB MHHUMAJIbHBIX
B 00BeEME,|COOTBETCTBYIO TpeboBaHU
COOTBETCTBYIO , ieM Iporpamme Komlerea alr)MeHTa eH, (bp
porp BOMII, wumeer petL,
IEM MPOTrpaMMe|OATOTOBKH, HMEIOT  MECTO
MECTO MHOTO HE
MOJTOTOBKHU, 0e3|umMeeT MECTO rpyOble OIIMOKH.
rpyOBIX OLINOOK.
omnOOoK HECKOJIbKO  HeE
rpyObIX OmKO0K
YpoBeHb 3HAHUI
YpoBeHb 3HaHUH|aITOPUTMOB
MuHuManbHO .
AITOPUTMOB (GYHKIIMOHUPOB . YpoBeHb 3HaHMIA
JOTTYCTUMBIN, HO
(GYHKIMOHUPOB  |aHUS QITOPUTMOB
HECTPYKTYPHUPO
aHus MIPOTPaMMHBIX . (GyHKITHOHUPOB
BAaHHBIN YPOBEHb
MPOrpaMMHBIX  |OJIOKOB - aHus
OII0KOB KOMILJIEKCa MPOrPaMMHBIX
AJTOpPUTMBI ITOPUTMOB
(bYHKIMOHHPOBaHHS KOMILJIEKCa BOMII B nenom (YHKIMOHHPOB 0JIOKOB
yH P BOMII YCIIELIHO yH p KOMILIEKCa
MPOrPaMMHBIX OJOKOB aHus
cucTeMaTtuyeck |chOpMHUPOBAH B BOMII  =Hmxe
komIuiekca BOMIT MIPOrPaMMHBIX
u cdopMupoBaH|oObEeMeE, 6110KOB MUHUMAaJIbHBIX
B 00BeMe,|COOTBETCTBYIO TpeboBaHU
COOTBETCTBYIO ’ IeM MporpaMme Komilerea alleeHTa eH, o
porp BOMII, wumeer PeH,
IEM MPOTrpaMMe|OATOTOBKH, HMEIOT  MECTO

IIOJTOTOBKH, O€3
OIINOOK

uMmeer MECTO
HECKOJIBKO ~ He
rpyOBIX OHIMOOK

MECTO MHOTO HE
rpyOBIX OIIUOOK.

rpyObie OImHOKH.

YmMmern




IIponemoHcTpH

[IponeMoucTpu
[IponemoncTpu pOBaHBI, B
pOBaHBI, B
pPOBaHbI BCE EJIOM, BCE
LEJIOM, BCE
OCHOBHBIE OCHOBHBIC, HO [[Ipu  pemeHun
OCHOBHBIE
YMEHHSI CTPOUTD HE CTaHJIapPTHBIX
YMEHHSI CTPOUTH
CXEMBI CHUCTEMAaTUYECK [3aJ1a4y HE
3aMelIeHUS CXCMET U MPOJIEMOHCTPH
3aMelIeHUs p pHp
00BEKTOB MIpaBWIbHEIE, OBaHbI
00BEKTOB
AIIEKTPOIHEPreT YMEHHSI CTPOUTH|OCHOBHBIE
Ctpoutp CXEMBbI AEKTPOIHEPIeT
UKW,  PCIICHBI CXEMBI YMCHHSI,
3aMeIIeHUs] OOBEKTOB WKW,  PCIICHBI
BCE  OCHOBHbBIE 3aMeleHUs CTPOUTH CXEMBbI
ANEKTPOIHEPTETUKH BCE  OCHOBHBIC
3a1aun c 00BEKTOB 3aMeIICHHS
3a/laud ¢ He
OTJIEIbHBIMU S —— ANEKTPOIHEPIeT [0OHEKTOB
HECYIIECTBEHH UKH CIICHBI|[3JIEKTPOIHEPTET
OIOKaMH, ’ P p P
BIMH TUTIOBBIC 33JIa4H|HKH, HUMEIOT
BBITIOJTHEHBI BCE
HEJ0YETaMH, C He rpyObIMH[MecTO TpyObIe
3a/IaHus B
BBITIOJTHEHBI BCE omnoKamu, OLIMOKHU
IIOJIHOM 00BEME,
3aJlaHus B BBITIOJTHCHBI BCE
HO HEKOTOpPHIE C
MOJIHOM 00beMe 3a/laHusl, HO HE B
HeJ0YeTaMU
MOJIHOM 00beMe
IIponemoncTpu
[TponemoncTpu |[IpoteMOHCTPU |pOBaHBI, B
POBaHbBI BCE|poBaHbI BCE|LIEJIOM, BCE
OCHOBHBIC OCHOBHBIE OCHOBHEIE, HO
IIpn  pemenun
YMEHHsI pelIaTb|yMEHUsl peuiaTh|He
CTaHJIaPTHBIX
ypaBHECHHUS ypaBHEHUS CUCTEMAaTHYECK sanad He
pacuera pacuera u
MIPOJIEMOHCTPHP
YCTAHOBUBINUX |YCTAaHOBHBIIHUX |[PABHIBHEIC, OBAHLL
cs ulcs H|yMeHHs pemiaTh
OCHOBHBIE
Pemarp  ypaBHEHHUs|EPEXOTHBIX MIEPEXOTHBIX ypaBHEHUS
YMEHHS periarh
pacuera PEKHUMOB, PEXHUMOB, pacueta ABHOHIS
YCTAaHOBUBINUXCS ~ H|PEIICHBI BCE|pernIeHb! BCe|yCTaHOBHBIITUX ycheTa
MEPEXO/IHBIX PEKUMOB|OCHOBHBIE OCHOBHBIE cst ufP
YCTaHOBUBIITUX
3a1auun c[3amaun c|TepexoTHbIX o .
OTJIeTHbHBIMHU OTJICTbHBIMU PEXKHUMOB,
MEPEXOTHBIX
HECYIIECTBEHH |HECYIIECTBEHH |pEIIeHbI CKUMOB
BIMH BIMH TUTIOBBIC 3aJla4H p ’
UMEIOT  MECTO
HEJI0YETaMH, HEJ0YCTAMH, C HE TpyOBIMH
rpyOblie onoOKu
BBHITIOJTHEHBI BCE|BBIMTOJIHEHBI BCE|OMIMOKaMHU,
3a/IaHus B[3aaHus B|BBITIOJTHEHBI BCE

[IOJIHOM O00BEME

OJHOM 00BEME

3aJlaHHs, HO HE B
IOJTHOM 00BEME




IIponemoHcTpH

IIponemoucTpu
[IponemoHcTpH P p POBaHBI, B
pOBaHBI, B
pOBaHbI BCE 1IEeJIOM, BCE
LIEJIOM, BCC
OCHOBHEIC ocHOBHBIC, HO |[Ipm  pemennn
OCHOBHEIC
yMEHUS HE CTaHAAPTHBIX
YMEHUS
ITOJIb30BaTHCS CHCTeMaTHYeCK (3amau HE
MOJIb30BATHCS
TEXHUYCCKUMH MIPOJIEMOHCTPUD
TEXHHYECCKUMHU
XapaKTEPUCTHUK MpaBUJILHEIE, OBaHBI
XapaKTEPUCTUK
aMHU anmapaTHbIX yMEHUs OCHOBHEIC
[Tonap30BaThCs aMHU aImapaTHbIX
OJIOKOB MOJIB30BaThCA  |yMCHHS
TEXHUYCCKUMU OJIOKOB
KOMILIEKCa TEXHUYCCKHMHU [IIOJIb30BAThCS
XapaKTePUCTUKAMH KOMILIEKCa
BOMII, pemienst XapaKTePUCTUK [TEXHUYECKUMU
annaparHblX  OJOKOB BOMII, pemenst
BCC  OCHOBHBIC aMHU armnapaTHbIX |XapaKTepUCTUK
komiuiekca BOMII BCE  OCHOBHBIC
3a1a4u c 0JIOKOB aMHU armapaTHbIX
3a7a4M  C  HE
OT/AENbHBIMU KOMILIIEKCa 0JIOKOB
rpyobIMu
HECYIIECCTBEHH BOMII, pemienbl [koMmIuiekca
oImuOKaMH,
BIMH tunoBele 3aaaun|BOMII, wumeroT
BBIIIOJIHEHBI BCE
HEJI0YCTaMH, S— ¢ HE rpyObIME|MecTO  TpyObIe
BBITIOJIHEHBI BCE omuOKaMu, OIIOKU
IIOJIHOM 00BEME,
3adaHus B BBITIOJIHEHBI BCE
HO HEKOTOpPHIE C
IIOJIHOM 00BeEME 3a7aHus, HO HE B
HEJI0YeTaMH
IIOJIHOM 00BeMe
IIpogemoncTpHu
IIponemoHcTpH P P
[IponemoHcTpH pOBaHBHI, B
pOBaHHI, B
pOBaHbI BCE 1IEJIOM, BCE
1IEJIOM, BCE
OCHOBHEIE ocHOBHBIC, HO |[Ipu  pemenun
OCHOBHEIE
YMEHUS HE CTaHJIaPTHBIX
YMEHUS
TOJIb30BaTHCS CHCTeMaTHYeCK (3amad HE
MOJIb30BaTHCS
aNropuTMamu MIPOJIEMOHCTPUP
aNropuTMamMu
(YHKIIMOHUPOB MpaBUJIBHEIE, OBaHbLI
(YHKIIMOHUPOB
aHUs At yMEHUs OCHOBHEIC
ITonp30BaThCS MIPOTPaMMHBIX MOJIB30BaThCA  |yMEHUS
MIPOTPaMMHBIX
aNropuTMamMu OJIOKOB 6110KOB QIrOpUTMaMH  |IOJIb30BaThCS
(GYHKIIMOHUPOBAHUS  |KOMILIEKCA KOMILICKCA (YHKIIMOHUPOB  |aJITOpUTMAMHU
nporpaMMHbIX 0710k0B|BOMII, pemienst aHus (G YHKITHOHUPOB
BOMII, pemensl
koMIutekca BOMII BCE  OCHOBHBIE MIPOTPaMMHBIX  |aHUSA
BCC  OCHOBHEBIC
3aJa4n v 0JIOKOB MIPOrpaMMHBIX
3aJadd ¢ HE
OTJEIbHBIMHU KOMILIEKCca OJIOKOB
rpyobIMU
HECYIIECTBEHH BOMII, pemens!(koMInekca
OIIMOKaAMH,
BIMU tunoBbie 3agauu|BOMII, wumerot
BBIIIOJIHEHBI BCE
HEAOYCTaMH, C He TrpyObIMH[MecTO TpyObIe
3aJJaHUs B
BBITIOJIHCHBI BCE OIIMOKAMHU, OIIMOKH
IIOJIHOM 00BEME,
3aJJaHUs B BBIIIOJIHEHBI BCE

IIOJHOM 00BEME

HO HEKOTOpBIE C
HEeJI0YEeTaMHU

3a/1aHKs, HO HE B
[IOJIHOM 00BEME

Bnanets




Nwmeercs

B LEJIOM |MuHUMaNBHBIH  |OTCyTCTBHE
yenemoe 1 CIICIITHOE 0 I/IJ'II/IYT
CHCTEMATHHCCK }BIHaIICHI/Ie o ¢dbparmMeHTapHoe
MaJu
0¢ BIANCHUC! .+ emanmu bopvamsatyn BJfa,Z[eHI/Ie b
CXeMamu 3aMEIECHN . S cxeMaMu
XeMaMHU
CxemaMu 3aMelICHMS |3aMeIeHUS OOLEKTOR cxema saMeeHs
00BLEKTOB 00BEKTOB SamelieHnA
3JEKTPOIHEPIET |0OBEKTOB 00BEKTOB
DJEKTPOIHEPrETHKA  [JNEKTPOSHEpreT | c ATEKTDOSHEDET
Hiy Ges ombok HEKOTOPBIMH oy POPHEPEEL HKH paan/IEHHx
51 HEIOYETOB p HKH ¢ P
HEJ0UEeTaMHU HEKOTOPBIMU 9TaloB, HMEIOT
Pa3IUYHBIX
TAMOB PAa3INYIHBIX Heao4dyeTaMu MECTO rpy6ble
3TaroB PA3IMYHBIX OILINOKH
DTAIOB
B 1ICJIOM
crer Nmeercs OTtcyTcTBHE
Yeneuroe u? . MHUHUMAaIbHBII I/IJ'II/IYT
K
cnctemamiraeck |2 DI HaOOp HaBBIKOB|(pparmeHTapHOE
OTIEIbHBIE
oe sranenue|° P P P P
po0GeIIbI BJIAJICHUS BJIaJICHUE
YpaBHEHUSIMH
YpaBHCHHUSIMH acueTa BJIAJICHHE YPaBHCHUSMH  |ypaBHEHUSMU
pacdeta P ypaBHEHHAMH |pacyera pacdera
YCTaHOBUBIINX
YCTaHOBMBUINXCS  H[% ,|pacuera YCTAaHOBUBIINX |yCTAaHOBHBIIUX
MEePEXOIHBIX PEKIUMOB YCTAHOBHMBIIHMX |CS u|cs u
TCPEXOHBIX IIEPEXOIHBIX IEPEXOTHBIX
csl u
PEKAMOB O3 e)I;(I/IMOB c e)I:(I/IMOB
IEPEXOTHBIX
omGoK uj EGKOTO BIMH EIMGIOT ’ MECTO
HEIOYETOB PEKUMOB ¢ p
HEKOTOPBIMH HEJ0ueTaMU rpyOble OImmnoKu
HeI0YEeTaMU
B 1ICJIOM
ycnemHoe, Ho  |MMeercs
VYenemnoe u . |OTcyrcTBUE MU
cojiepxaiiee MHUHUMAJIbHBIH
CHCTEMATHUYECK ¢dbparmMeHnTapHoe
OTJI€JIbHBIE HaboOp HAaBBIKOB
oe BJIaJICHUE BJIaJICHUE
MPOOEITbI BJIAJICHUS
TEXHUYECKUMU TEXHUYECKUMU
TexHnYeCKNMHU BJIAJICHHE TEXHUYECKUIMHU
XapaKTePUCTHK XapaKTePUCTHK
XapaKTePUCTHKAMHU TEXHUYECKUMHU |XapaKTEPUCTUK
aMHU amnmnapaTHbIX aM¥ anmnapaTHbIX
amnmapaTHeIX  OJIOKOB XapaKTePUCTHK |aMH ammmapaTHBIX

koMruiekca BOMIT

OJIOKOB

KOMILJIEKCA
BOMII 0e3
OIINOOK H
HEJI0YETOB

aMH armapaTHbIX
0J10KOB
KOMILIEKCA
BOMII
HEKOTOPBIMH
HeJOoYeTaMU

C

0J10KOB
KOMILIEKCa
BOMII
HEKOTOPBIMU
HEI0YETaMH

C

OJIOKOB
KOMILIIEKCa
BOMII, wumerot
MeCTo  TpyOble
OIIMOKH




[1K-2

I1K-2.5

Nmeercs
MUHUMAaIbHBIN
Ha0Op HaBBIKOB
BJIaJICHMS
QITOPUTMAMH
(bYHKIIMOHUPOB
aHus
MIPOTPaMMHBIX
)
KOMILIEKCa
BOMII c
HEKOTOPBIMH
HeIoYeTaMHU

OtcyTcTBUE WIH
(dparmeHTapHoOe
BJIaJICHHE
AITOPUTMAMHU
(GyHKIHOHHPOB
aHMs
IPOrPaMMHBIX
0JIOKOB
KOMILIEKCA
BOMII, wumeror
MECTO  TpyObIe
OIINOKH

B 1esoM
Vememmoe  p|YSTEUIHOE, HO
cucremarmyeck |COACPKAIICE
oe BIAICHHE 0TI[€6HLHBIG
anroputMamp | POOCIIP
Anroputmamu dyHKIHOHUpop |PTACHHE
(GYHKIIMOHUPOBAHUS  |aHUS aIropuTMaMu
POTPAMMHBIX OJIOKOB|ITPOrPaMMHBIX (YHKIHOHHPOB
komruiekca BOMIT  |GiokoB aHus
KOMILICKCA PO PaMMHBIX
BOMII Ge3|0/1OKOB
OITHGOK 1| xommIeKca
HEJI0YETOB BOMII ¢
HEKOTOPBIMH
HeZoyeTavy
3HaTh

[TapameTpsl CHCTEMBI

CXEM 3aMCIICHUA

YpoBEeHb 3HAHUI
0  mapamerpax
CUCTEMBI  CXEM
3aMEeIICHHS
CUCTEeMaTUYECK
u c(hopMHPOBaH
B o0neme,
COOTBETCTBYIO
LIEM MPOTrpaMMme
MOATOTOBKH, 0€3
OIMO0K

YpoBeHb 3HaHUM
0  Iapamerpax
CHUCTEMBI  CXEM
3aMCIICHUS B
[[EJIOM YCIEUTHO
chopMUpOBaH B
obbeme,
COOTBETCTBYIO
IEM MPOTpaMMe
MOATOTOBKH,
nMeeT MECTO
HECKOJIbKO  HE
rpyOBIX OMHOOK

MuHIManbHO
JOITYCTUMBIN, HO
HE
CHCTEMaTUYECK
un YPOBEHB
3HAaHUH 0
napameTpax
CUCTEMBI  CXEM
3aMeIICHUS,
HMEET MECTO
MHOTO He
rpyOBIX OMHNOOK

YpoBEHb 3HAHUM
0  Tmapamerpax
CHUCTEMBI  CXEM
3aMeIIeHUS
HHKE
MHHHUMaIbHBIX
TpeOoBaHul, ¢p
arMeHTapeH,
HMEIOT  MECTO
rpyObIie OMIMOKH.

Metozpt peleHus
ypaBHEHUU
YCTaHOBUBILIErOCS U
MIePEX0THOTO
PEXKUMOB

YpoBeHb 3HaAHUI
METOJIOB
pelIeHus
YpaBHEHUH
YCTaHOBHUBIIIETO
Cia u
MIEPEXOTHOTO
PEXHUMOB
CHUCTEMAaTHYECK
u chopMHUPOBaH
B obbeme,
COOTBETCTBYIO
IEM MPOTrpaMMe
MOATOTOBKH, 0e3
91115 (03

YpoBeHb 3HaAHUU
METO/IOB
pelieHus
ypaBHEHUU
YCTaHOBUBIIIETO
CAa u
MEPEXOTHOTO
PSKUMOB B
[EJIOM YCIEIIHO
chopmupoBaH B
o0neme,
COOTBETCTBYIO
IMEeM Mporpamme
MTOJTOTOBKH,
HMeEeT MECTO
HECKOJIBKO  HE
rpyObIX OMIMOOK

MuHuMaIbHO
JIOITYCTUMBIN, HO
HE
CHCTEMATUYECK
uii YPOBEHb
3HAaHUW METOJ0B
peteHus
ypaBHEHUU
YCTaHOBUBIIIETO
CA u
MEePEXOTHOTO
PEXKHUMOB, UMEET
MECTO MHOTO HE
rpyObIX OMHOOK

YpoBeHb 3HAHUU
METOJIOB
peueHus
ypaBHEHUH
YCTaHOBUBILETO
Cia u
EePEXOTHOTO
PEXKUMOB HUKE
MHMHHUMAaJIbHBIX
TpeboBanuil, ¢p
arMeHTapeH,
HMEIOT  MECTO
rpyObIe OIIMOKH.




Anroput™Mbel  pabOTHI
anmapaTHbIX — OJIOKOB
koMmIuiekca BOMIT

YpoBeHb 3HAHUU
AJITOPUTMOB
paboThI
anmapaTHbIX
0J10KOB
KOMILIEKCa
BOMII
CHCTEMATUYECK
u chopmupoBan
B 00BeEME,
COOTBETCTBYIO
eM MporpaMme
MOTOTOBKH, 0€3
omuboK

YpoBeHb 3HAHUI
JITOPUTMOB
paboThl
anmapaTHbIX
OJIOKOB
KOMILIIEKCa
BOMII B uenom
YCIIEIIHO
chopMHpOBaH B
o0BeMe,
COOTBETCTBYIO
IeM TporpaMme
MOJITOTOBKH,
uMeeT MECTO
HECKOJIbKO ~ HE
rpyObIX OIIHUOOK

MuHIManbHO
JIOITYCTUMBII, HO

HECTPYKTYPUPO
BAHHBIN YPOBEHb

3HAHUHI
JITOPUTMOB
paboThI
anmapaTHBIX
OJI0KOB
KOMILIEKCa
BOMII, wumeer

MECTO MHOTO He
rpyOBIX OLINOOK.

YpoBeHb 3HaAHUI
aJITOPUTMOB
paboThI
anmnapaTHbIX
0JI0KOB
KOMILIEKca
BOMII  nmxe
MUHUMAaJbHbBIX
TpeGoBaHui, ¢p
arMeHTapeH,
UMEIOT  MECTO
rpyOble OIIMOKH.

AnropurMer BOMIT

VYpoBeHb 3HaHUI
QJIITOPUTMOB
BOMII
CUCTEMAaTHYECK
u chopMupoBaH
B o0BeMeE,
COOTBETCTBYIO
eM MporpaMMme
MMOTOTOBKH, 0€3
OImHO0K

VYpoBeHb 3HaHUI
QJIITOPUTMOB
BOMII
CUCTEMAaTHYECK
u chopMupoBaH
B o0BeME,
COOTBETCTBYIO
meM MporpaMme
MMOITOTOBKH, 0€3
OIHO0K

MuHuMaIbHO
JIOITYCTUMBIA, HO
HECTPYKTYPHUPO
BAaHHBIN YPOBEHb
3HaHUI
QITOPUTMOB
BOMII, wumeer
MECTO MHOTO HE
rpyOBIX OIIUOOK.

YpoBeHb 3HAHUI
aJITOPUTMOB
BOMII  nmxe
MUHUMAaJIbHBIX
TpeOoBaHuil, ¢p
arMeHTapeH,
UMEIOT  MECTO
rpyObie OMHOKH.

Ymers




HUcnonb3oBath
napameTpbl
CXEM 3aMELICHUS

CUCTCMBI

[IponemoncTpu
POBaHbBI BCE
OCHOBHEBIE
YMEHHS
HCIIOJIb30BaTh
napaMeTpsl
CHCTEMBI  CXEM
3aMeleHHs,
pEIIeHbI
OCHOBHBIE
3a71a4u c
OTAEIbHBIMA
HECYIICCTBCHH
BIMU
HEI0YETaMHU,
BBITIOJHEHBI BCE
3a1aHus B
IIOJIHOM 00BbeEME

BCC

[IponeMoHncTpu
POBaHbBI BCE
OCHOBHEIE
YMEHHUS
HCIIOJIB30BATh
rapaMeTphl
CHUCTEMBI
3aMelIeHHs,
pEIICHbI
OCHOBHEIE
3a7a4u c
OT/IENbHBIMU
HECYIIECTBCHH
BIMH
HEJI0YCTaMH,
BBINIOJIHEHBI BCE
3a7aHus B
IIOJIHOM 00BbeME

CXEM

BCC

IIponemoHcTpH
POBaHHI, B
L[EJIOM, BCE
OCHOBHBIC, HO
HE
CHUCTEMATHYCCK
u

MIpaBWIbHEIE,
YMEHHS
HCII0JIb30BaTh
napaMeTphbl
CHUCTEMBI
3aMEIICHHUS,
pEIICHBI
TUIIOBBIC 3334y
C He TpyObBIMH
oIIHOKaMH,
BBIIIOJIHCHBI BCE
3aJaHMs, HO HE B
MTOJTHOM 00beMe

CXEM

IIpu  pemenun
CTaHJAPTHBIX
3aja4 HE
IIPOAEMOHCTPUP
OBaHbI
OCHOBHbIE
YMEHUS],
UCIOJIb30BaTh
apaMeTpbl
CHUCTEMBl  CXEM
3aMeleHus,
UMEIOT  MECTO
rpyOblie oMOKu

Hcmons30BaTh
METOJIbI
ypaBHEHU U
YCTaHOBUBLIETOCH
MIePEX0THOTO
PEXKUMOB

peueHus

u

IIponemoHcTpH
pOBaHbI BCE
OCHOBHBIE
YMEHHUS
UCII0JIb30BaTh
METO/IbI
pelieHus
YpaBHEHUNU
YCTaHOBHUBILETO
csl "
MIEPEXO/IHOTO
PEXKHUMOB,
peIIeHbI
OCHOBHBIE
3aa4un c
OTJIEIIbHBIMU
HECYUIECTBEHH
BIMH
HeJ04YeTaMu,
BBITIOJIHEHBI BCE
3aJlaHus B
MIOJTHOM 00beMe

BCEC

[IponemoHcTpH
POBaHbI, B
EJIOM, BCE
OCHOBHBIE
YMCHHUS
HCIOJIb30BaTh
METOTbI
pelieHus
YpaBHEHUH
YCTaHOBUBIIIETO
csl "
MEPEXOTHOTO
PEKHMOB,
pEIIeHbI
OCHOBHBIC
3amaun ¢
rpyobIMU
OIIMOKaAMH,
BEITIOJTHEHBI BCE
3a/laHus B
MOJIHOM O0BEME,
HO HEKOTOpHIE C
HeZ0YeTaMU

BCC

HC

IIponemoncTpu
POBaHBI, B
L[EJIOM, BCE
OCHOBHBIE, HO
HE
CHUCTEMaTUYECK

MpaBUIIbHBIE,
YMEHUS
HCII0JIb30BATh
METO/1bI
pelieHus
ypaBHEHUH
YCTaHOBUBIIETO
csl u
MEPEXOTHOTO
PEKUMOB,
peIIeHbI
TUIIOBBIE 33J]auu
C He TrpyobIMuU
OIIMOKAMH,
BBITIOJTHEHBI BCE
3aJaHus, HO HE B
MIOJIHOM 00beMe

IIpu  pemenun
CTaHJIapPTHBIX
3a1a4 HE
IIPOJIEMOHCTPUD
OBaHbI
OCHOBHBIE
YMEHHUS
HCIO0JIb30BATh
METO/IbI
penieHus
ypaBHEHUH
YCTaHOBUBILETO
ci u
MIEPEXOTHOTO
PEXKUMOB,
AMEIOT  MECTO
rpyObie oOKH




[IponemoncTpu

IIponemoucTpu
[IponemoHncTpu P P POBaHBbI, B
pOBaHBI, B
pOBaHbI BCE LIEJIOM, BCE
LIEJIOM, BCE
OCHOBHBIC ocHoBHBIC, HO |[Ipm  pemenun
EHUsI OCHOBHBIC HE CTaHJIaPTHBIX
M YMEHUS P
HCTIOJIb30BATh CHCTeMaTHYeCK [3ama4 HE
AJITOPUTMBbI HCTIOTL3OBATE MPOAEMOHCTPHU
p AJITOPUTMBbI p pHp
paboThI AGOTEL MIpaBUJIbHEIE, OBaHBI
armnapaTHbIX p YMEHHUS OCHOBHbBIE
armapaTHbIX
Hcnonb3oBath 0JIOKOB 6110KOB UCIIOJIB30BaTh  |yMEHUS
QITOPUTMBI  pabOTHI[KOMILIEKCA AITOPUTMBbI KCIO0JIb30BATh
KOMILJIEKCca
anmapatHbix  61mokoB{BOMII, pemens paboThI AJITOPUTMBI
BOMII, peuensl
komiuiekca BOMIT BCE  OCHOBHBIC armapaTHbIX paboThI
BCE  OCHOBHBIC
3a/1a4uu C 0JI0KOB anmnapaTHbIX
3aJjadd  C HeE
OT/ACIbHBIMU KOMILJIEKCa 0JIOKOB
rpyobIMu
HECYIIECTBEHH BOMII, pemensi|koMIiekca
OIOKaMH,
BIMHU tumnosele 3agaun|BOMII, umeror
BBINOJIHEHBI BCE
HEJI0YETaMH, C HE TIpyObIMH|MECTO TpyOBIe
3aJIaHUs B
BBINOJIHEHBI BCE ommoOKamu, OIHUOKH
IIOJIHOM 00BEME,
3aaHus B BBITIOJTHCHBI BCE
HO HEKOTOpPHIE C
MTOJTHOM 00beMe 3aJlaHus, HO HE B
HeJl0YeTaMH
MIOJIHOM 00beMe
IIponemoncTpu
[IponemoHcTpH P P
[IponemoncTpu pOBaHBHI, B
pOBaHBHI, B
pOBaHbI BCE LIEJIOM, BCE
LIEJIOM, BCE
OCHOBHBIE OoCHOBHBIE, HO |[Ipm  pemenun
SHHUSI OCHOBHDIC HE CTaHJIaPTHBIX
M YMEHUS p
HCTIOJIb30BATh CHCTeMaTHUYeCK (3a7a4 HE
HCTOJIb30BATh
AITOPUTMBI MIPOJIEMOHCTPUD
AITOPUTMBI
BOMII, pemenst [IpaBUIIbHEIE, OBaHBbI
BOMII, pemenst
Hcnonb3oBath BCC  OCHOBHEIC YMEHUS OCHOBHEIE
BCC  OCHOBHEBIC
anroputMel BOMII  [3amaumn C samamm ¢ He HACTIOIB30BaTh  |YMEHUS
OTACIbHBIMU ITOPUTMBI HCIIOJIb30BAaTh
rpyobIMU
HECYIIECTBEHH BOMII, pemiens! {anropuTMbl
OIIMOKaAMH,
BIMU tunoBbie 3aga4u|BOMII, umerot
BBITIOJTHEHBI BCE
HEJI0YeTaMH, C He TrpyObIMH[MecTO TpyObIe
3a7aHus B
BBINIOJTHEHBI BCE OIIMOKaMHU, OIIHOKH
IIOJIHOM 00BeEME,
3a7aHus B BBITIOJIHEHBI BCE

IOJITHOM 00BEME

HO HEKOTOpBIE C
HEIo4YeTaMH

3a/1aHMs, HO HE B
[IOJIHOM O00BEME

Bnanets




OtcyrcTBHE

VYcmemnsoe u|B EJIOM
Nwmeercs I
CHUCTEeMATHUYECK |yCHEeIHOe .
MUHUMAaJbHBIN  |(pparmMeHTapHOE
oe BJIa/ICHUE|BIIaZICHHE
HaO0Op HAaBBIKOB|BIIaICHUE
napamMeTpamMu  |mapameTpamu
[Tapamerpamu BJIaJICHUS napaMeTpamu
CHUCTEMBl CXEM|CHCTEMBI  CXEM
CHUCTEMBI cXeM rnapaMeTpamMu C|CUCTEMBI  CXEeM
3aMmeleHust 0e3|3aMeleHust c
3aMelIeHUs HEKOTOPBIMU 3aMeUICHUS
OO0k U |HEKOTOpPBIMHU
HEJI0UYeTaMU pa3IMYHBIX
HEJI0UETOB HeJI0ueTaMu
pa3IMYHbIX ATAaroB, HMEIOT
pa3IMYHBIX Pa3IMYHbIX
JTaroB MeCTO  TpyOble
3TanoB 3TarnoB
OIUOKH
B EJIOM
Nwmeercs OtcytcTBHE
Yeneuxoe B eamee MUHUMAaJIbHbII I/IJ'II/IYT
cueremarmieck | ° BE B Ha0Op HAaBBIKOB|(parMeHTapHOE
0¢ BIANICHHC OTH%HBHHG BJIA, SHI/I}I Bfa eHue ’
METOIAMH IPOOEIIBI o o
Metogamu  perieHus peleHns BJIQJICHUE METO/IaMH MeTOAaMH
aBHEHUU . eIIeHUs eIIeHuUs
yETaHOBI/IBIHGFOCﬂ | PaBHEHHH e g ABHEHUI y ABHEHUU
Y ycranosupurero [PEHCHAL yp yp
MEPEXOTHOTO s |ypaBHenuii YCTaHOBUBIIETO |YCTaHOBHBIIIETO
€KHMOB csl ulcst "
b nepexomsoro | HEHOPHBHELD NEPEXOTHOTO  [[IePEeXOAHOTO
porumos  Ges| - ! GEG/IMOB c GEG/IMOB
om0k B o geKOTO BIMH EMeIOT ’ MECTO
HEJI0UETOB PeKUMOB ¢ p
HEKOTOPLIMH HegoueTaMu rpyObI€ OIIMOKH
HeIQYeTaMH
B LEJIOM
MENIHoe, H Nwmeetcs
Ycnenrnoe pr| Y CTICIIHOC, HO U — OTtcyTcTBUE UITU
K
cucTemarnyeck | COACPAKAICe (dbparmeHTapHoe
OT/EJIbHBIE Ha0Op HaBBIKOB
oe BIIQJICHUE 5 BATCHIS BIIQJICHUE
| BI
AITOpUTMaMHU pober amroprvay | rOPATMAMH
AnroputmMaMu paboThl|paboThI BJIaJIeHHC P paboThI
anropuTMaMu  |paboTHI
amnmapaTHeIX  OJIOKOB|ammapaTHBIX 5 AIIADATHALX anmapaTHBIX
koMIuiekca BOMII OII0KOB PaboThl 6J‘IOI<I;B OJI0KOB
TMapaTHBIX
KOMILJIEKCa 2 apa KOMILICKCA KOMILJIEKCa
JIOKOB
BOMII Ges|O1OKO BOMII c BOMII, wumeror
KOMIDJICK
OImunO0K u BOOMjlj'? ca HEKOTODEIMI MEeCTO  rpyObie
HEJI0OUETOB ¢ p OIIMOKHU
HEKOTOPBIMH HEJI04YeTaMU
HeIQYeTaMu
B eJI0M
ycnemHoe, Ho  |MIMeercs
VYcenemHoe u . |OTrcyrcTBHE MU
coJieprkaliee MUHUMAaTbHBIN
CHCTEeMaTUYECK (dbparmeHTapHOE
OTJI€TIbHbIE Ha0Op HaBBIKOB
oe BIIQJICHUE 5 S — BIIQJICHUE
poOeTTbI
Anropurmamu BOMII |anropurmamu P anroprMamy | EOPHTMaMH
BIIQ/ICHUE
BOMII oe3 a p BOMII, wumeror
anmroputMamu  (BOMII c
0111203 u MeCTO  TpyOsnIe
BOMII c|HexoropsiMu
HEJI0UETOB OIIMOKHU
HEKOTOPBIMH HeJI0UYeTaMU

HEA0UCTAaMHU




OueHouHble MaTepualbl JUIsi NPOBEICHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXYTOUHOM aTTecTauuu npuBeaeHsl B [Ipunoxennn k pabouei mporpaMme AUCHUTIINHBL.
[TonHbIE KOMIUIEKT 3aJaHUM W MaTepuaoB, HEOOXOJUMBIX /Jii OLICHUBAHUS PE3YyJbTAaTOB
oOy4eHHs 10 AUCHMIUIMHE, XpPaHUTCS Ha Kadeape-pa3padoTuuke B OyMa>KHOM U 3JIEKTPOHHOM

BHUJIE.

6. YueOHO-MeTOAMUYECKOEe U MH(OPMAIITHOHHOE OOecniedeHne JUCHUILTUHbI

6.1. YueOHO-MeTOAMUIECKOE 00€ecTIeueHHue

OcHoOBHas JuTEPATYpPA

Bun Koimn-Bo
Mecto
Ne W3JaHUS AK3EMILIS-
Astop(| Haunme- H3/1aHUS, I'on
/ (yueOHUK, AJlpec 3JIEKTPOHHOTO pecypca pPOB B OUO-
bl) HOBaHHE U3JIATENbCT| U3JAHUS
i yuebHoe 0 JIMOTEKE
rnmocooue, KI'DY
TexHuueck
ue
Cwmup | cpencrtBa )
1 |a#oB O.| aBTOMaTH3 yuebnoe CIIo.: 2020 https://e.lanbook.com/book/140779
nocobue Jlanb
A. aluu "
YIPABJICHH
o
Cucremsl
aBTOMAaTHUY
€CKOTo
Ormerx yl.IpaBneHI/I '
2los  A| % Teopus, | yuetuoe | CIIO. 2018 | https://e.lanbo ok.com/book/ 104954
10 NpUMeHeHH| Iocooue Jlanp
<,
MOJICTTHPOB
aHue B
MATLAB
Manag HaﬂifHOC yeOHOE CII6.:
3 leen C. M - 2018 https://e.lanbook.com/book/101833
" AJIEKTPOCH | TIocoOue Jlanp
' abxeHus




I[OHOJ'IHI/ITCJ'II)HEUI JUTEpPATypa

Bun
Mecro
Ne U3IaHUS
o/ Asrtop(s1| Haume- (yaebHmK H3/1aHUS, I'on Anpec anekrporHoro |Kous-Bo sk3emIuisa- pos
) Hopanne | - > | m3paTens | w3gaHug pecypca B 0u0- nmuoteke KI'DY
1| yueOHoe
CTBO
rnocooue,
VBA. MIPOU3BOAC
TvoKHi HpEi(K”([)I;I‘leC TBEH HO- M.:
1| 3P npaktuyec |COJIOH - 2007 10
O0.B MporpamMm
KOE IIpecc
Hp OBAHHE | .0 vie
+ CD
KomneroTe
pH oe
MOJIETTUPO
9 [Topuine | Ba Hue yuebnoe | CIIO.: 2011 https://e.lanbo
BC.B. |pusuuecku| mocobue Jlanp ok.com/book/ 650
X
IIPOLIECCOB
B MIAKETE
IIpakTuxy M.:
M IIO Hanmona
aJIrTOPUTMH JIbHBI 1 )
Xaxaes y4eOHOe https://e.lanbo
3 U. A. 38 UIH o co6ue OTKEHTH 2016 ok.com/book/ 100377
nporpamm i
Hp OBAaHUIO YHusepc
Ha Python UTET
OcHoBBI
Kocynun| paboTsl B
B.B,, cpene
Nmmypa| VBA. METO/I. Kazans:
4 TtoB P.A.,[HavansHoe| ykazanus [ KIOVY 2008 47
bukeeBa |3HaKOMCTB
H.T. oc
porpamMm
Pacuetnbie
METO/IbI
Ocuika MHTCILICKT MPAKTHHEC |1 h;[f:enb http://www.studentlibrar
5 YaJBHBIX | poe He 2017  |y.ru/book/ISBN9785383
JI. K. usMepenui| o o |CKuil 10M 012147 html
SmartMete MbBU '
ring B

3agadax




6.2. UudopmanuonHoe odecnevyenmne

6.2.1. DIEeKTPOHHBLIE U UHTEPHET-PECYDPCHI

11\/@11 HaunmeHoBaHME JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika
1 |9bC Jlanb http://e.lanbook.com/
> |LMS MOODLE h_ttp://lms.kgeu.ru/course/wew.php
?id=228
6.2.2. IlpodeccruonanbHble 6a3bl JaHHBIX
Ne
i HaumenoBanue npoecCHOHANBHBIX 0a3 TaHHBIX Anpec Pexxum noctyma
1 OdunmaneHeiit  caiit MunucrepctBa Hayku u[https://www.minobrnauki.gov.r  [https://www.min
BEICIIETO 0OpaszoBanus PO u/ obrnauki.gov.ru/
[Mopran denepanbHbBIX rOCY/IapCTBEHHBIX
2 |obpa3oBarenbHbBIX CTaH/IapTOB seicmero|http://fgosvo.ru http://fgosvo.ru
00pa3oBaHus
3 OdunmaneHbiit caiit MunucrepcTBa 3Hepretuku [https://minenergo.gov.ru/opend |https://minenergo
Poccuiickoit ®enepannu ata .gov.ru/opendata
4 |Poccwuiickas Hal[OHAIbHAS OHOIHOTEKA http://nlr.ru/ http://nlr.ru/
5 |[eLIBRARY.RU www.elibrary.ru www.elibrary.ru
6 |Texnuyeckas OuOIMOTEKA http://techlibrary.ru ?Jtp://techllbrary.
7 |YHMBEpCHTCTCKAT  MHQODMAUMOHHAL  CHCTEMA| icr osia msy.ry uisrussia.msu.ru
Poccus
6.2.3. ndbopMalilMoHHO-CIIPABOYHBIE CUCTEMBbI
Ne | HammenoBanme nHGpOpMaIIMOHHO-CIIPABOYHBIX
Anpec Pexxum moctyma
n/m cUCTEM
1 |MCC «Konexen / «Texokenepm http://app.kgeu.local/Home/Ap |http://app.kgeu.lo
ps cal/Home/Apps
2 |«apaHT» http://www.garant.ru/ ?trtup/://WWW.garan
3 |«KoHCcymbTaHT TUTIOC» http://www.consultant.ru/ http://www.consu

Itant.ru/




6.2.4. JIAeH3MOHHOE W CBOOOJHO DPACIPOCTPAHIEMOE IIPOrpaMMHOE O0eCHeYEeHUE

JUCIHUIIJINHBI
Ne HanmenoBanue Crnioco6 pacripocTpaHeHus PexBU3UTHI MOATBEPKAAFOIINX
I/T1 | IPOTPaMMHOTO 00€CTICUCHHUS (JTMIIeH3MOHHOE/CBOOOTHO) JIOKYMEHTOB
1 Windows 7|ITonp30BarenbecKas OTEPAUMOHHAS| - 511 25486 o1 28.11.2011
IIpodeccuonannpuas (Starter) [cucrema ~ ' o
2 Windows 7|ITonp30BarenbecKast ONEPAUMOHHAS| - 511 25486 o1 28.11.201 1
IIpodeccunonansuas (Pro) CHCTEMA - ) O
000 "HAYYHAS
HNudopmannoHHO-aHATUTHYECKAs OJIEKTPOHHAA
3 |SCIENCE INDEX cucrema BUBJIMOTEKA"Ne359/ 2018 ot
27.03.2018
IIporpammHbIi1 MakeT TS
4 |WinAVR omepalMoHHBIX  cucteM  cemelictpalhttps://simple- devices.ru/
Windows
5 |LMS Moodle Dto  coBpemenHoe  mporpammuoe|https://download.moodle
obecrieueHue .org/releases/latest/
6 [Adobe Acrobat [TakeT mporpamm https://get.adobe.com/ru/ reader/
Cucrema moucka mHGOPMAIMHA B CETH https://www.google.com
7 |bpaysep Chrome UHTEpHET (BKJIIOYAs PYCCKOS3BIYHBIN fintl/ru/chrome/
HHTEPHET).
8 \é\ﬂggngs Oszrnvelr_icce:;r?;: IZDSISE CepBepHass  omnepauuoHHas cucrema|3A0 CodrJlaitaTpeiin
NoLevel Xcademic Ediition|CT KOMTaHuH Microsoft. Ne32081/KZN12 ot 14.03.2011
7. MaTepuaJibHO-TEXHHYECKOe o0ecnevyeHne AU CIUIIHHbI
. HaumeHnoBanue crieriuanbHbBIX .
Ne Bun yuebnoi . - OcHalleHHOCTh CIEIUANBHBIX TOMEIEHUH 1
MTOMETIEHUH Y TIOMEIICHUH JTS N
n/a paboThl nomemenu qist CPC

CPC




JlekimoHHEBIE
3aHATHSA

VYyeOHas ayJIuTOpus
MIPOBEACHUS
JIEKIIMOHHOTI'O THUIIA

hilptt
3aHATUU

JOCKa ayIUTOpHAsI, IPOEKTOP, SKPaH, HOYTOYK

1. Windows 7 [TIlIpodeccuonansuas (Pro):
noroBop  Ne2011.25486  or  28.11.2011,
manensuap — 3A0 «Codt Jlaitn Tpeiay, tun
(BUI) TUIIEH3UH — HEUCKII. TIPaBO, CPOK JICHCTBUS
JUIEH3UH - OECCPOUHO.

2.
OptimizationToolboxAcademicnewProductFrom
10 to 24 GroupLicenses (perLicense) Momynb
pelieHuss 3agad  JIMHEWHOW, KBaJpaTUYHOM,
LEJTOYUCIEHHON W HEJIMHEWHOW ONTUMH3aLHNU
misi . MATLAB, moroBop  Ne2013.39442,
munensuap - 3A0 «Codt Jlaitn Tpeia», tun
(BU) NTMILIEH3UH - HEUCKIL. TIPABO, CPOK JACUCTBUSA
JUIEH3HUH - OECCPOYHO.

3.  Kowmmac-3DVI18  IIpoektupoBaHue B
CTPOUTENBCTBE M apXUTEKType, Aorosop 231/20
ot 3.08.2020, nunensuap - OOO "AckoH-kKama
KOHCQJITUHI", TUIl (BHJ) JULEH3UU - HEUCKIL.
MPaBo, CPOK ACHCTBUSI TUIIEH3UU - OECCPOUHO.
4.LMSMoodle, cBoboHast nutieH3us, TUIT (BHT)
JUIEH3UM — HEUCKJI. MpaBO, CPOK ACHCTBHS
JUTEH3UH — OECCPOYHO.

5.Bbpayzep Chrome, cBoGoaHasi JHIECH3MS, THII
(BUA) MULIEH3UN — HEUCKIL. IPABO, CPOK AEUCTBUS
JUICH3UH - OECCPOUHO.




[IpakTuueckue
3aHATUSA

YuebHast ayauTopus s

MPOBEJCHUS 3aHATUN
CEMHUHapPCKOI0 TUIIA,
TPYHIOBBIX u
WHIMBUTYaJIbHBIX

KOHCYJIbTAlIMM,  TEKYIIEro

KOHTPOJI ¥ IPOMEXYTOYHOMU
aTTecTanuu

JIOCKa ayauTopHas, MOHOOJoK (13 mmT.), TpoekTop,
WHTEaKTUBHAsI J10CKa, CTEHbI "DIIEKTPUUECKUE CXEMBbI"
(4mT.)

1. Windows 7 IlIpodeccuonansuas (Pro): morosop
Ne2011.25486 ot 28.11.2011 , nunen3uap — 3A0 «Codt
Jlaitn Tpeitn», Tun (BUA) JULEH3UM — HEUCKJ. MPaBO,
CPOK JCHCTBHS JIUIIEH3UH - OECCPOUHO.

2. Komnac-3DV 18 IIpoekTrpoBaHne B CTPOUTEIBCTBE U
apxutekrype, gorosop 231/20 ot 3.08.2020, numeH3uap
- 000 "AckoH-kama KOHCAITHHT", TUI (BU) JIULIEH3UU
- HEUCKJL. PaBO, CPOK JICHCTBUS JIMILIEH3UH - OECCPOUYHO.
3.
LabVIEWProfessionalDevelopmentSystemforWindows,
noroop Ne2013.39442, nunenszuap - 3A0 «Codt Jlaitn
Tpelin», Tun (BUA) JIMLEH3UM - HEUCKJ. IPaBO, CPOK
JEHUCTBUS JIULIEH3UH - 0€CCPOYHO.

4. LMSMoodle, cBoGomnas nuieH3us, TUI (BHL)
JMIICH3UN — HEUCKJI. TIPaBO, CPOK JICHCTBUS JIUICH3UH -
6eccpouHo.

5. Bpaysep Chrome, cBoGoaHas nuieH3ust, T (BHI)
JTUIEH3UU — HEUCKIL. TIPaBO, CPOK JCUCTBUS JIULICH3UH -
O6eccpouHo.

6. AutoCAD 2008 EDU 20 packNLM (+ teacherlicense)
RUS , noroop NeCS 08/15 ot 25.03.2008, sutieH3uap -
3A0 "CuCodrKazanp",Tun (Bua) JUIEH3UN — HEUCKII.
MpaBo, CPOK JEHCTBUS JIULIEH3UH - 0€CCPOUHO.

7. LabVIEWFullDeveiopmentSustem .Windows
NISoftwareSe, moroBop Ne260 ot 19.08.2015,
munensuap - OO0 "[Murep Codt", TUT (BU) TULIEH3UH —
HEHUCKJI. PaBO, CPOK JICHCTBUS JIUIICH3UH - OECCPOUHO.




CamocrosiTenbHas
pabora
oOyuaromerocs

Aynuropust
CaMOCTOSTENIbHOM
0o0yyJaronmxcs

I ¢
paboThl

J0CKa ayauTopHas, MOHOONOk (13 mT.), mpoekTop,
WHTEAKTUBHAS JJOCKA, CTEHbI "DIIEKTPUUECKUE CXEMBbI"

(4mr.)

1. Windows 7 TIlIpodeccuonansuas (Pro): morosop
Ne2011.25486 ot 28.11.2011 , muuenzuap — 3A0 «Codt
Jlaitn Tpeitn», Tun (BUA) JULEH3UM — HEUCKJ. MPaBO,
CPOK JICHCTBHS JIUIIEH3UH - OECCPOUHO.

2. Komnac-3DV18 [IpoekTupoBanue B CTPOUTEIBCTBE U
apxutekType, norosop 231/20 ot 3.08.2020, muuen3uap
- O0O0 "AckoH-kama KOHCAITHHT", TUI (BU) JIUIICH3UH
- HEUCKJIL. PaBO, CPOK JIEUCTBUS JIUILIEH3UH - OECCPOYHO.
3.
LabVIEWProfessionalDevelopmentSystemforWindows,
noroBop Ne2013.39442, nuuensuap - 3A0 «Codt Jlaitn
Tpelin», Tun (BUA) JIMLEH3UM - HEUCKJ. IPaBO, CPOK
JeICTBUS TMLIEH3UU - 0eCCPOYHO.

4. LMSMoodle, cBobGomHas numeH3us, TUI (BHI)
JUIEH3UU — HEHUCKIL. TIPaBO, CPOK JCUCTBUSA JIULICH3UHU -
OeCCpOYHO.

5. bpaysep Chrome, cBoGomHas nuiieH3us, THIT (BHMI)
JMIICH3UN — HEUCKJI. TIPaBO, CPOK JICHCTBUS JIUICH3UU -
OeccpovHo.

6. AutoCAD 2008 EDU 20 packNLM (+ teacherlicense)
RUS , norosop NeCS 08/15 ot 25.03.2008, nuuieH3uap -
3A0 "CuCodtKazanp",tun (BUI) JTUIIEH3UH — HEUCKIL
MpaBo, CPOK ACHCTBUS JTUIEH3UU - OECCPOUHO.

7. LabVIEWFullDeveiopmentSustem .Windows
.NISoftwareSe, moroBop Ne260 ot 19.08.2015,
munensuap - OO0 "[Murep Codt", THI (BUI) TULIEH3UH —
HEHUCKJI. PaBO, CPOK JICHCTBUS JIMIICH3UH - OECCPOYHO.




KoMnbroTepHslil Ki1acc
C BBIXOJOM B MHTEpHET

J0CKa ayauTopHas, MOHOONOk (13 mT.), mpoekTop,
WHTEAKTUBHAS JJOCKA, CTEHbI "DJIEKTPUUECKUE CXEMBbI"
(4mT.)

1. Windows 7 TIlIpodeccuonansuas (Pro): morosop
Ne2011.25486 ot 28.11.2011, nmunensuap — 3A0 «Codt
Jlaitn Tpeia», Tun (BUA) JUIEH3UM — HEHWCKJ. MPaBO,
CPOK JEHCTBHS JIMLIEH3UU - OECCPOUHO.

2. Komnac-3DV18 [IpoekTupoBanue B CTPOUTEIBCTBE U
apxutekType, norosop 231/20 ot 3.08.2020, muuen3uap
- O0O0 "AckoH-kama KOHCAITHHT", TUI (BU) JIUIICH3UH
- HEUCKJL. PaBO, CPOK JICHCTBUS JIUIIEH3UH - OECCPOUYHO.

3.
LabVIEWProfessionalDevelopmentSystemforWindows,
noroop Ne2013.39442, nunenszuap - 3A0 «Codt Jlaitn
Tpelin», Tun (BUA) JIMLEH3UM - HEUCKJ. IPaBO, CPOK
JEHUCTBUS JTULIEH3UH - 0€CCPOYHO.

4. LMSMoodle, cBobGomHas nuieH3us, TUI (BHI)
JIMIIEH3UH — HEMCKJI. TIPaBo, CPOK JEHCTBUS JUIICH3UH -
OeccpovHo.

5. Bpaysep Chrome, cBoGoaHas nuieH3ust, TUI (BHI)
JMIICH3UN — HEUCKJI. TIPaBO, CPOK JICHCTBUS JIUIICH3NH -
OeccpovHo.

6. AutoCAD 2008 EDU 20 packNLM (+ teacherlicense)
RUS , noroop NeCS 08/15 ot 25.03.2008, sutieH3uap -
3A0 "CuCodrKazanp",Tun (Bua) JUIEH3UN — HEUCKII.
MPaBo, CPOK JACHCTBUS JIMIICH3UH - OECCPOUHO.

7. LabVIEWFullDeveiopmentSustem .Windows
.NISoftwareSe, moroBop Ne260 ot 19.08.2015,
munensuap - OO0 "Turep Codt", T (BUI) TULEH3IUN —
HEHUCKJI. PaBO, CPOK JIEHCTBUS JINLIEH3UU - OECCPOYHO.

8. Oco0eHHOCTH Opranu3anum 00pPa3oBaTebHOM A1eATeILHOCTH JJIsl JIUIL ¢




OrpaHH4Y¢HHbIMHA BO3MOKHOCTAMMU 3/10POBbS U HHBAJIU/10B

Jluna ¢ OrpaHMYEHHBIMHM BO3MOXHOCTSMHU 3710poBbs (OB3) um uWHBamMAbl HMEIOT
BO3MOYKHOCTb O€CIPENSATCTBEHHO NEPEMEIIATHCS U3 OJHOr0 Y4eOHO-Ta00paTOPHOTO KOpITyca B
APYTOH, OJHATHCS HA BCE ATAXH Y4EeOHO-I1a00paTOPHBIX KOPITYCOB, 3aHUMATHCS B YUEOHBIX U
MHBIX TOMEHICHUSIX C YYETOM OCOOCHHOCTEW MCHUXO(DU3MUECKOTO PA3BUTHUS M COCTOSHUS
3JI0POBBS.

Jliis oOyuenus nmun ¢ OB3 u MHBaIMA0B, UMEIOIIMX HAPYILIEHUS OIIOPHO- IBUTaTEILHOTO
anmnapara, 0OecreueHbl yCIOBUSL OECIPENATCTBEHHOTO JOCTyIa BO BCE Yy4€OHBbIE ITOMEIICHHUS.
WNupopmanus o crienuanbHbIX YCIOBUIX, CO3JaHHBIX i oOyyatouuxca ¢ OB3 u nHBanuaos,
pa3menieHa Ha caiite yHuBepcureTa WWWw//Kgeu.ru. Vimeercs BO3MOXKHOCTh OKa3aHUS
TEXHUYECKONM  IOMOLIM  AaCCUCTEHTOM, a TakkKe YCIYr  CypJONEpPEeBOIYMKOB U
TU(DIOCYPIOTIEPEBOAUNKOB.

Jns agantanuu K BocupusaTUiO Junamu ¢ OB3 1 mHBaAIMIaMU ¢ HAPYLIEHHBIM CIyXOM
CIPaBOYHOT0, y4€OHOr0 MaTepuasa no JUCHHUILUIMHE 00ECTIEUNBAIOTCS CIEAYIOIINE YCIOBHUS:

- ISl JIyqIlIed OpPHUEHTALMH B ayJUTOPUU, TPUMEHSIOTCS CUTHAJIBI OMIOBEIICHHS O HayaJie
Y KOHLE 3aHATHS (CIIOBO «3BOHOK)» IMUILETCS HA JOCKE);

- BHUMaHue ci1a0oCiblIIaiero 00y4yaroerocss NpuBIEKaeTcsl NeAaroroM *ectom (Ha
IJIe40 KIAJETCs pyKa, OCYLIECTBISETCS HEPE3KOE MOXJIONbIBAHUE);

- paszroBapuBas ¢ 00y4arolUMCs, Ie1arorn4ecKiii pabOTHUK CMOTPUT HA HETO, TOBOPUT
SCHO, KOPOTKHMH IPEAJIOKEHUIMHU, 00ECIIeUrBas BO3MOKHOCTh UTE€HUS 1O rybam.

KomneHncanus 3aTpyqHeHH pedeBOro 1 MHTEIJIEKTYaJIbHOTO Pa3BUTHUS CIa00CTbIIIAIINX
oOyyaroIuxcs MPOBOAUTCS ITyTEM:

- WCIIOJIb30BAaHUSI CXEM, JHarpaMM, pPHUCYHKOB, KOMIIBIOTEPHBIX MPE3CHTAUUN C
TUIEPCChIIIKaMU, KOMMEHTUPYIOIMMU OT/IEIbHbIE KOMIIOHEHThI U300paKeHMs;

- PEryJISIpHOTO MPUMEHEHUs YNpaXHEHUH Ha rpaduyeckoe BBIACICHUE CYIECTBEHHBIX
MPU3HAKOB MPEIMETOB U SIBJICHUMH;

- o0ecrneyeHus: BOBMOXHOCTH JIJIsl 00y4arouIerocs noxy4uTh aApPECHYIO0 KOHCYIbTAIUIO
0 3JIEKTPOHHOM MOYTE MO Mepe HEOOXOIUMOCTH.

Jns agantanun k BocnpusaTuio auuamu ¢ OB3 1 mHBanuaamu ¢ HApymIEHUAMH 3PEHUS
CIIPaBOYHOTO, y4eOHOTO, POCBETUTENBCKOTO MaTtepuana, Ipe1yCMOTPEHHOTO
o0pa3oBaTeNbHOI MpOorpaMMoOil 1Mo BHIOpaHHOMY HAMpaBJICHUIO MOATOTOBKH, 00ECIIEUUBAIOTCS
CJIEIYIOIUE YCIIOBUSA:

- BeaeTcs ajantanus opuUUaIbHOrO caita B ceTd MHTepHeT ¢ y4yeToM OCOOBIX
NOTPEOHOCTE MHBAIMIOB IO 3pPEHHI0, O00€CleyrMBaeTCsl HaJIMYue KPYMHOMIPU(PTOBOU
CIIpaBOYHOM MHGOPMAITMH O PACTTUCAHUU YUCOHBIX 3aHSTHIA,

- IeIarOTUYECKU pabOTHHUK, €T0 coOeceqHUK (TIpr HEOOXOIUMOCTH ), TPUCYTCTBYIOIINE
Ha 3aHATHH, MPEACTABIAIOTCA 00YUYaAIOLUMCS, IIPU ATOM KaKJIbIi pa3 Ha3bIBA€TCs TOT, K KOMY
MeIarorTM4YeCcKuii paboTHUK O0OparaeTcs;

- JIEUCTBUS, MECThl, MEPEMEIIECHUS MEeAarorunieckoro pabOTHUKA KOPOTKO U SICHO
KOMMEHTHUPYIOTCS;

- neyaTHass MH(OpManMs MpenocTaBiseTcs KpynHbIM wpupToM (oT 18 myHKTOB),
TOTAJILHO 03BYYHBAETCS;

- 00ecrieunBaeTCsi HEOOXOAUMBIN YPOBEHb OCBEILIEHHOCTH TOMEILEHU;

- MPENOCTAaBISIETCS BO3MOXHOCTh HCIOJIb30BaTh KOMIIBIOTEPHI BO BpeMsl 3aHATUH U
MPaBo 3aMKCU O0BSICHEHUH Ha AUKTO(OH (I10 JKEeTaHUIO 00YYaIOUTXCS).



dopma npoBeAeHUS TEKYIIEH U MPOMEXKYTOYHOM aTTecTauuu A ooyvarommuxcs ¢ OB3
Y MHBAJIUIOB OIpeIesIeTCs eAarorndeCKuM pabOTHUKOM B COOTBETCTBUH C YU€OHBIM TJIAHOM.
[Tpu nHeoOxomumocTu obOywaromemycs ¢ OB3, mHBanuay ¢ y4eToM HUX HHIMBHIYaJbHBIX
NCUXO0(PU3MUECKUX OCOOCHHOCTEN AaeTCsl BO3SMOXKHOCTh MPOUTH IPOMEKYTOUHYIO aTTECTALIUIO
yCTHO, MUCbMEHHO Ha OyMare, MMCbMEHHO Ha KOMIIBIOTEpE, B popMe TECTUPOBAHUS U T.I1., THOO
IPEAOCTABIISCTCS TOTMOJHUTENFHOE BpeMs JJIsl IOJATOTOBKU OTBETA.



9. MeToanuyeckne peKoOMeHAAIUM /sl NIpenoAaBaTe/ieil o0 OpraHu3auun
BOCIIUTATENbHON PadoThI ¢ 00y4aHOIMMHUCH

MeTtoaunueckoe oOecrieueHre MpoIecca BOCIUTAHUS 00YYAIONIUXCs BHICTYIIACT OJHUM M3 OTpe-
JeTSIOIUX (aKTOPOB BBICOKOTO KauecTBa oOpa3oBaHus. I[IpernogaBaTesb By3a, JEMOHCTPUPYS BbICO-
KU podeCCHOHATM3M, IPYAUIIMIO, YSTKYIO MPaXKIAHCKYIO TO3UIHIO, CAMOIMCIIUILIMHY, TBOPUYECKHUI
HOJXO0J] B pelIeHHH MPO(ECCHOHANBHBIX 3a/1a4, B X07e 00pa3oBaTEeIbHOTO MpPOIECca CIIOCOOCTBYET
(bOpPMUPOBAHUIO TAPMOHUYHOMN JTHYHOCTH.

[Tpu peann3anuu TUCHUIUTMHBI IPEMOIAaBATEh MOYKET UCIIOIB30BaTh CICAYIOIINE METOIbI BOC-
MUTATELHON PaOOTHI:

- MEeTObI POPMUPOBAHUS CO3HAHUS JUYHOCTH (Oecena, TUCIYT, BHYIIEHUE, HHCTPYKTaX, KOH-
TpOJIb, O0BSICHEHHE, IPUMEP, CAMOKOHTPOJIb, PACCKA3, COBET, YOeXKIEHHE U AP.);

- METOJbl OpPTraHU3alMK AEATEeIbHOCTH U (OPMUPOBAHUS OIBITA MOBEACHUS (3a1aHue, odie-
CTBEHHOE MHEHHE, Ilelarorndeckoe TpeOoBaHue, MopydeHue, MpUydeHne, Co31aHiue BOCITUTHIBAIOIINX
CUTYallui, TPEHUHT, yIIpaXKHEHUe, U JIp.);

- METOJIbl MOTHBAIIMH JIEATETLHOCTH M MOBEJCHUs (000peHHe, MOOIIPEHNEe COLUATbHON aK-
TUBHOCTH, IIOPUIIAHUE, CO3/JaHHE CUTYyallUd Yyclexa, CO3/JaHue CUTyalud [Uisi SMOLUOHAILHO-
HPaBCTBEHHBIX MEPEKUBAHNHN, COPEBHOBAHHUE H JIP.)

[Ipu peanuzanuu AUCUUIIMHBI TPENOAAaBATENb JOJDKEH YUUTHIBAThH CIEAYIONIME HAPABICHUS
BOCIUTATEIbHON JAESITEIbHOCTHU:

I'pasicoanckoe u nampuomuueckoe socnumanue:

- (hopMupoBaHUE y 0OYJaIOMMXCS HETOCTHOTO MHPOBO33PEHUS], POCCUHCKONW MICHTHYHOCTH, YBa-
JKEHUsI K CBOEH ceMbe, OOIIECTBY, TOCYIapCTBY, MPHHATHIM B CEMbE U OOIIECTBE TyXOBHO-HPABCTBEHHBIM U
COIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIMOHATLHOMY, KYJBTYPHOMY M HCTOPHUYECKOMY HACIeHI0, (POPMHPO-
BaHME CTPEMJICHUS K €r0 COXPAHEHUIO U Pa3BUTHIO;

- (hopmupoBaHue y 0OyUarOIIMXCS aKTUBHOM TPaKTAHCKOW MO3MILIMK, OCHOBAHHOW Ha TpaIUIIMOH-
HBIX KYJbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LIEHHOCTSIX POCCHICKOrO OOIIECTBA, AJISI OBBILIEHUS CIO-
COOHOCTH OTBETCTBEHHO PEaIM30BbIBATH CBOM KOHCTUTYIIMOHHBIE ITPaBa U 00S3aHHOCTH;

- pa3BUTHE MIPABOBON U MOJIUTUYECKOW KYJIbTYphl 00YYaroIIMXCsl, PACIIMPEHNE KOHCTPYKTHB-
HOT'O y4acCTus B IIPUHATUU PELIECHUN, 3aTParuBarOlMX UX IIpaBa U UHTEPECHI, B TOM YUCIIE B Pa3jIny-
HBIX (hopMax caMOOpraHu3allM, CaMOYIPaBIeHUs, O0IIECTBEHHO-3HAUUMOM 1eATEIbHOCTH;

- (hopMupoOBaHKE MOTHBOB, HPABCTBEHHBIX U CMBICIIOBBIX YCTAHOBOK JIMYHOCTH, TTO3BOJISIFOIUX
IPOTUBOCTOATh KCTPEMU3MY, KCEHO(OOUH, TUCKPUMUHAIIMM 110 COLMAIBHBIM, PETUTHO3HBIM, Paco-
BbIM, HAIIMOHAJIbHBIM IIPU3HAKaM, MEKITHUYECKONW U MEKKOH(ECCUOHATILHOW HETEPIUMOCTH, APYTUM
HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

Lyxosno-upascmeennoe ocnumanue:

= BOCIIMTAHUC 9yBCTBa NOCTOUMHCTBA, YHECTU N YECTHOCTHU, COBECTIIMBOCTHU, YBAKCHUA K POAUTC-
JISIM, YUUTCIIAM, JTIOAAM CTAapUICTro IMMOKOJICHUS

- (popMmupoBaHUE TPUHIIMIIOB KOJUIEKTUBHU3MA M COJMAAPHOCTH, AyXa MHUIIOCEPIHS U COCTpaaa-
HUSl, TPUBBIYKH 3a00TUTHCS O JIIOJISX, HAXOAAIIUXCS B TPYAHON KU3HEHHOW CUTYaIlUH;

- popMUpOBaHUE COJUIAPHOCTH W YYBCTBA COIMATIBLHON OTBETCTBEHHOCTH IO OTHOIIEHHUIO K
JIOJSIM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 370POBbsI, MIPEOIOJICHUE TICUXOJIOTHYECKUX OaphepoB IO
OTHOUIEHUIO K JIFOJISIM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU;

- (opMupoBaHUE IMOIMOHAILHO HACHIIIEHHOTO W TyXOBHO BO3BBIIIEHHOTO OTHOIICHUS K MUDY,
CIOCOOHOCTH U YMEHHUS TIEpeIaBaTh IPYTUM CBOM CTETUIECKHUI OIIBIT.

Kynemyprno-npoceemumenscrkoe socnumanue:

- popMupoOBaHUE YBOKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POAHOTO TOPOJa, Kpasi, CTPaHBI;

- popMUpPOBaHUE ICTETUICCKON KApTUHBI MUPA;

- TIOBBIIIICHNE TTO3HABATENLHON aKTHBHOCTH 00YUYaAIOIIUXCS.

Hayuno-obpaszosamenvroe socnumanue:

- popmMupoBaHue y 00y4arOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- hopMHpOBaHUE YMEHUS TTOTyIaTh 3HAHMUS,

- popMupOBaHUE HABBIKOB aHAJIN3a U CHHTE3a MH(OpPMAIMH, B TOM YUCIE B MPOQEecCHOHATb-
HOI 00J1aCTH.



Duzuueckoe socnumanue:.

- popMHUpOBaHNE OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO, TOTPEOHOCTH B 3J0POBOM
o0pa3e XHU3HHU;

- popMupoOBaHUE KYIbTYphl 0€30MaCHOCTH KU3HEACITCIBHOCTH;

- popMHUpOBaHHE CHUCTEMbI MOTHBAIMU K aKTUBHOMY M 3JI0POBOMY 00pa3y >KWU3HH, 3aHATHSIM
CIIOPTOM, KYJIBTYPBI 3J0POBOTO TUTAHUS U TPE3BOCTH.

IIpogheccuonanvro-mpyoosoe socnumanue:.

- opmupoBaHuEe TOOPOCOBECTHOTO, OTBETCTBEHHOI'O M TBOPYECKOTO OTHOIICHHS K Pa3HBIM
BUJIaM TPYJIOBOH JIESITEIIbHOCTH;

- popMHUpOBaHNE HABBIKOB BBICOKOH PabOTOCTIOCOOHOCTH M CaMOOpPTaHW3aIlMd, YMEHUE Iei-
CTBOBAaTh CAMOCTOSITEIbHO, MOOHMIIM30BaTh HEOOXOIUMBIC PECYPCHI, IPABHIIBHO OLICHWBAs CMBICI U
MIOCJICJICTBHS CBOMX JCHCTBUM;

JKonoeuueckoe socnumanue.

- popMHUpOBaHNE YKOJOTUYECKON KYIbTYphl, OEPEKHOTO OTHOIICHUS K POJHON 3eMile, DKOJI0-
TUYECKON KapTUHBI MUPA, PA3BUTHE CTPEMJICHUS Oepeub U OXPaHATh MPUPOY;



JIuCcT BHEeCceHUud U3MEeHeHU

JlommoJIHEeH!s U U3MEHEHHs B paboueii mporpamme aucuuinuinael ¢ 2021/2022
y4eOHOro rojia

B nporpammy BHOCATCS CIEAYIONIUE U3MEHEHHUS:
1. PIIJI nmomomnena pasmenom 9 «Meroauueckue pEKOMEHIALMMU IS

HpCHO,Z[aBaTCJIeﬁ I10 OopraHu3anuun BOCHHUTATEIILHOM pa6OTI)I C
06y‘IaIOHII/IMI/ICH».

[Iporpamma onobpena Ha 3acenanuu kadeapol—pazpadorurka «16» urons 2021r.,
npoTokost Ne39.

3aB. kadeapoit B.B. MakcumoB

[Iporpamma o100peHa METOIUYECKUM COBETOM MHCTHTYTa D3
«22»utons 2021r., npotokon Nell.
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OuneHounble Matepuanbl 1o aucuuiuimHe «llepcrnektuBHoe paszButue SMART-
TEXHOJIOTM B 3JEKTPOIHEPIeTHUKE» - KOMIUIEKT KOHTPOJbHO-U3MEPUTENBHBIX MAaTE€pUaJOB,
IpeIHa3HaYeHHBIX JJI1 OLIEHUBAHUS PE3yNbTaTOB OOY4YEHMsS] Ha COOTBETCTBUE HHIMKATOPaM
JOCTUKEHUS KOMIIETeHIIU(i1):

[IK-1 CnocobGeH y4acTBOBaThb B MPOEKTUPOBAHUU OOBEKTOB MPOPECCHOHATBHON
NEATEIbHOCTU

[IK-2 CmocobeH ywacTBOBaTb B OJKCIUIyaTallud OOBEKTOB MpodecCHOHATBEHOM
NEATEIbHOCTH

OneHuBaHue pe3yJlbTaTOB OOyYEHHsS] MO JUCHUIUIMHE OCYILIECTBISECTCS B paMKax
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, TPOBOJUMOTO 10 OaribHO-perTunronoit cucreme (bPC), u
IIPOMEXKYTOYHON aTTECTALNH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OOECIIEUMBAET OIICHUBAaHUE IMpoliecca 00ydeHHs 0
aucuuiuivee. [Ipu TekyeM KOHTpOoJEe yCIeBaeMOCTH MCIOIB3YIOTCS CHEAYIOMINE OLEHOYHbIC
cpencTBa: cobeceioBaHme, OTUYET M0 JabopaTopHoit padote (0Jip), TeCT (TecT).

[IpoMexxyTouHass arrecTalsi HMMEET UEIbI0 ONPENCINTh YPOBEHb JTOCTHKECHUA
3aIJIaHUPOBAHHBIX  pE3yJbTaTOB O0Oy4YeHUss 1Mo jgucuuiimHe 3a S5  cemectp. Dopma
MIPOMEKYTOUYHOU aTTECTALUU 3aYET.

OueHOYHbIE MaTepUalibl BKJIIOYAIOT 3aJaHUSl Uil MPOBEICHHS TEKYIIEr0 KOHTPOJIS
yCIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIIMN 00yJaronuxcsi, pa3padoTaHHbIE B COOTBETCTBUU C
paboueit mporpaMMoi JUCIIUTUIAHEI.

1. TexHosorn4eckasi Kapra

Cemectp 5
YpoBeHb OCBOCHUS AUCIUIUIMHBI, OAJLITBI
Howmep Hanmeno- Kon
HEYIOB-HO | yIOB-HO XOpOoLIO OTIINYHO
paszzaena/ Bux CPC BaHUE MHIMKATOpa
TEMBI JIUC- OLIEHOYHOTO | JOCTH>KEHHMS | HE 3aYTEHO 3a4TE€HO
LUIUTHHBI CpEICTBA |KOMIIETCHIMN —
HU3KHUU CpEeIHUN | BBICOKHM
CpPEIHETO
Texynui KOHTPOIIb YCIIEBAEMOCTH
CoOecenoBanue:
CUCTEMBI
BOJIHOBOTO
3 MeETOoJa (C6C) I1K-2 MeHee 3 3-3 3-4 4-5
onpeneIeHus
ITOBPEXKICHHOTO
yuactka BJI




Co0OecenoBaHue:
Onpenenenne VBA.
[Ipeumyiuecrna.
Bo3MoxHOCTH.
[Tpumenenue. Tumbl
onepanuii B VBA.
Tunoel HaHHBEIX B
VBA. UncTpykuun
s3p1ka B VBA. SI3bIK
VBA.

(C6c)

[1K-2

MeHee 3

CobecemoBanune
OCHOBEI
MIPOrpaMMHUPOBAHUSL.
SI3BIK
MIPOrpaMMHUPOBAHUS
Python. Luixn
if-else. [{uxa while.
Oynkuuu. Yucna u
omepanuu HaL
Humu. CTpoKu B
Python. Crincku B
Pythom

(Céc)

[1K-2

MeHee 3

CobecenmoBanue:
[Ipumenenne
YCTPOMCTB
CHHXPOHHBIX
BEKTOPHBIX
U3MEpPEHUI IS
ONpeCIICHUsI MecTa
noBpexieHus Ha BJI
C OTBETBIICHHUSIMU

(C6c)

[1K-2

MeHee 2

CobecenoBanue:

Ornpenenenne TOKOB
U HaNpsOKEHWW B
MECTe MOBPEXKICHUS

(Céc)

[1K-2

MeHee 3

CobecenoBaHue:
METOJIbI
OTIpEIeIICHUS

napameTpoB
nyrosoro K3

(C6c)

[1K-2

MmeHee 2

CobOecenoBanue:
Pa6ota v
HHCTPYMEHTOM
MOJICITUPOBAHUS
MartJ1ab

(Céc)

TIK-1, TTK-2

MeHee 5




CobecenoBanue:
OO0wue cBeaeHus

O  HHCTpyMEHTE

MO,Z[GJIHpOBaHI/I}I
PsCad

(C6c)

I1K-1, T1K-2

meHee 2

CobecenoBanue:
OO0wue cBeneHus

0  HHCTpyMEHTE

MO/ICITHPOBAHUS
MarJlao

(C6c)

TK-1, TK-2

menee 2

CoOecenoBanue:
Pa6oTa
UHCTPYMEHTOM
AJITOPUTMOB
00paboTku
nudposoit

uHpopmanuu
VBA

C

(C6e)

[1K-2

MeHee 3

ColOecenoBaHue:
Pa6oTa
UHCTPYMEHTOM
QITOPUTMOB
00paboTKu
uudposoit

uH(popMauu
Phython

C

(C6c)

[1K-2

MeHee 3

ColOecenoBanue:
Pabora
HHCTPYMEHTOM

MO)IGJIHpOBaHI/ISI
PsCad

C

(C6c)

TK-1, TTK-2

MeHee 3

Bcero 0axioB

55-69

70-84 85-100

2. IlepeyeHb OLIEHOYHBIXCPEACTB
KpaTkas xapakTepuCcTHKa OLIEHOYHBIX CPEJICTB, UCIOJIb3YEMBIX IPU TEKYILEM KOHTPOJIE
YCIIEBAEMOCTH Y MPOMEKYTOUHOM aTTeCTAIIMU O0YyYaIOIerocs Mo JUCHUTIIAHE:

HanmenoBanme
OIICHOYHOTO KpaTkas xapakTepucTuKa OIEHOYHOTO CPE/ICTBA OrneHoYHBIE MaTepUATTBI
CpeJicTBa
Bomnpocs! o

CpencTtBo KOHTpPOJIsA, OPTraHW30BAaHHOE KakK CIeIHabHAas] Temam/paszenam

CobecenoBanue Gecema mpemojiapatens ¢ OOydAlOMEMOA Ha TEME JCIMTLIMHBL,

((C60)) CBSI3aHHBIE C U3y4aeMOM }II/ICI_[I/IHJ;II/IHOI/I, U pacCYUTaHHOE HA [PE/ICTABICHHBIE B
BBISICHCHHUE o0beMa  3HAHMW  OOydYaromierocs IO IPUBSI3KE K
OMMpECACIICHHOMY pas3JiCily, TEMCE, npo6neMe " T.II. KOMIIETEHIIUAM,

npeaycMorpeHHsiM PIIJT




[Iepeuens 3a1anunii u

Oryer 110 Beimonnaenne  mabGopaTtopHOd  paboThl,  00pabOTKA

Ha6onaTOnHOM paGore |PE3YTPTATOB  MCTILITAHMIL,  M3MEpEHH, OKCTIepUMEHTa. B06HpocoB s 33[]61]/['1‘])1
S OdopMiIeHHE OTYeTa, 3alIUTa PE3yIbTAaTOB J1aGopaTopHoi o0 PaTOPHOH PabOTEL,

(OJIP) ((OJIP)) nepedeHb TpeOOBaHMUI K

paboThI IO OTYETY
OTYETY

CucreMa CTaHIaPTU3MPOBAHHBIX 3aJaHUH, TIO3BOJISIOIIASL
Tecr (Tect) ((Tect)) |aBTOMATH3MPOBATH MPOLELYPY U3MEPEHHUS YPOBHS 3HAHUI
U YMEHHI 00y4aromerocs

KommiiekT TecTOBBIX
3aJJaHuN

3. O]_[eHO‘IHbIe MaTEePHAJIBI TCKYIICTI'0 KOHTPOJIA YCIIEBAEMOCTH oﬁyqammnxm
OHCHK& HpOMe)I(YTOIIHOfI aTTeCTallui CTYACHTOB I10 UTOI'aM OCBOCHHUA NUCHUIIIIMHBI

«HpOMBIH_IJ'ICHHaH QJICKTPOHUKA» IPOU3ZBOAWUTCA IIpU IMIOMOIIH CJICAYIOIMNMX OLCHOYHBIX
CPCICTB:

TpedoBanus mo ogpopmMiIeHUIO JT1A00PATOPHBIX PadoOT

Otuétr mo nmabopaTopHON padore opopMIsieTCs WHANUBUIAYATBHO KaXIbIM CTYJEHTOM,
BBITIOJIHUBIIIMM HEOOXOJUMBIE OSKCIEPUMEHTHl (HE3aBUCHUMO OT TOTO, BBIMOJHSJICS JIU
AKCIIEPUMEHT WHANBUIYAJTbHO WA B COCTaBE TPYMIBI CTYAeHTOB). CTpaHHIIBI OTYETA CIIETYET
MIPOHYMEPOBATh (TUTYJIHHBIA JTUCT HE HYMEPYETCs, 1ajiee UACT CTpaHuna 2 u T.1.).

TuTynpHBIN IHCT 0TYETA JOJKEH coliepkaTh Gpa3zy: “OTuér mo 1adboparopHou padboTe
«Ha3Banue paboTbl», 4yTh HUXKE: BBIMONHUI CTyneHT rpymnnbl (Homep rpyiibl) (Damunus,
MHULMAaNBI)”. BHU3Y UCTa claeayeT yka3aTh TEKYIIUH TO/I.

OTtuéT, KaK MpaBuIO, JOJIKEH COJEPKATh CIEAYIOIINE OCHOBHBIE pa3/Ieiibl:

1. llens paGoThI;

2. Teopetnueckas 4acTb;

3. O6opynoBanue (MpUOOPHI, UCTIOTB3YEMBIE B JIA0OpAaTOPHOU paboTe);

4. Pesynbrarhl (TaONUIBI SKCHEPUMEHTAIBHBIX JAHHBIX, TpaUKU, CHUMKH DSKPAHOB
puoOpOB);

5. BriBoJbI (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEIMETE UCCIICIOBAHNUS).

Teopernyeckass 4acTh JIOJDKHA COJEPKAaTh MHUHUMYM HEOOXOJUMBIX TEOPETUYECKUX
CBeJIeHUH O (PU3UYECKOM CYITHOCTH HCCIEAYeMOro siBlieHMs U ero omucanue. He cremyer
KOIUPOBATh IEJIMKOM WJIM YaCTHYHO METOJMYECKOe MocolOue (omucaHue) abopaToOpHOMH
paboThI WK pa3fenbl yueOHUKa.

B paznene «O6opynoBanue» HEOOXOIHMMO OIUCATh, C MOMOIIBIO KaKUX MPUOOPOB U
KaKuM 00pa3oM MPOBOJIUIIOCH UCCIIEIOBAIOCH.

PucyHnku, OJOK-CXE€Mbl YCTAHOBOK, OINHCAaHWE TEXHOJOTUM U €€ OCOOEHHOCTEH,
HE0OXOJAMMOCTh TPEBAPUTEIBHBIX M3MEpPEHUil (IpaayrpoBKa, HACTpOWKa M T.I.) — BCE 3TO
JOJHKHO OBITH MPEACTABICHO B YKa3aHHOM pasjierie.

Paznen «Pe3ynbrarh» BKIIOYaeT B ce€0S TaONMIBI DKCIEPUMEHTANIBHBIX JIaHHBIX,
rpaduKky, TOJTy4YeHHBIC TIPH BBIMOIHEHUH JTA0OPATOPHON pabOThl, CHUMKH SKPaHOB MPUOOPOB.
Jlist moctpoenusi rpadKOB MOXKHO HCHOJB30BaTh MIULTUMETpOBYIO Oymary. Ha rpadukax
00s13aTEIHHO JTOJDKHBI OBITH yKa3aHbl MACIITA0BI 1O OCSIM, HA4YaJl0 OTCUETa, PAa3MEPHOCTH H
0003HaueHUs PU3NUECKUX BEIIMYUH, OTKJIAJABIBAEMBIX TIO OCSIM. DKCIIEPUMEHTAIIbHBIC TOUKH Ha
rpaduKkax OJDKHBI OBITh 3aMETHBI, YETKO BBIJAEICHBI. PucCyHKH, Tpaduku u TaOIUIIBI
HYMEPYIOTCSI U TIOJIITUCHIBAIOTCS 3aT0JIOBKAMU.

BBIBOZIBI HE TOHKHBI OBITH IPOCTHIM MEPEUYUCICHUEM TOTO, YTO CHIEJIaHO. 37eCh BaXKHO
OTMETHTbh, KAKUE HOBBIC 3HAHMS O MPEAMETE UCCIICIOBAHNUS OBLIN MOJYYCHBI TIPHU BHITIOJTHEHUN
paboThl, K YeMy MPUBENO OOCYXKICHUE PE3yIbTaTOB, HACKOJBKO BBHITIOJHEHA 3asIBICHHAS 1E]Tb
paboThl. BO3MOXHO, TTOJTYyYEeHBI JOTTOTHUTEIIbHBIE (DOPMYJIbI, JaHHBIC, TPEIIOKCHBI



OPUTHHAJILHBIC METOAWKH, — 3TO JOJKHO OBITh OTPaXCHO B BBIBOJAX. BBIBOIBI MO paboTe
KaX]IbIid CTYCHT JeJaeT CAMOCTOSTEIBHO.

[Tpu cmade oTuéra MpemnojaBaTelb MOXKET CJCNIaTh YCTHBIC M IMUCHMCEHHBIC 3aMEUaHus,
3aJ1aTh JIOTIOJIHUTEIbHBIC BOIPOCHL. BCe OTBETHI Ha IOMIOIHUTEIBLHBIC BOIPOCHI, HOBBIC PAaCUEThI,
0OCYXICHUS BBIMOJIHAIOTCS CTYJICHTOM Ha OTACIbHBIX JUCTAX, BKIIFOYACMBIX B OTUET (ITPH ITOM
B TEKCTE OCHOBHOTO OTuY€Ta JejacTcs CHOCKAa WM JPYyrod 3HA4Y0K, KOTOpoMy OyneT
COOTBETCTBOBATh HOBBIM MaTepuai). [Ipu 3TOM NHCbMEHHBIC 3aMEyaHHs MPErnoaBaTels
JOJDKHBI OCTaThCsl B TEKCTE ISl SICHOCTH AWHAMHKH paboThl Hax oTdéToM. OO0BEM oTuéTa
JI0JDKEH OBITh ONTHUMAJIBHBIM JUIS TMOHMMAHHUS TOTO, YTO W KaK CHEeNall CTYACHT, BBIIMOJHSS
paboty. O0s3aTenbpHbIE TPEOOBAHUS K OTYETY BKIIOYAIOT OOIIYIO U CIIEIUATBHYIO TPaMOTHOCTh
M3JI0KCHHUSA, a TaKKe aKKypaTHOCTh odopmienus. [locie mpuéma mpemnojaBateieM OTYET
XpaHHUTCS Ha Kadeape.

IIpuMepsl 32124 1JIA BBHINIOJTHEHUS IOMAIIHET 0 3aJaHusl

[Tocne paccMOTpeHHs Ha JIEKIIMOHHOM 3aHSATHUSAX OCHOBHBIX TE€M, HEOOXOAUMBIX IS
BBIMIOJIHEHUS MHUCBMEHHOE  3aJlaHMsl, CTYACHTY IIpeJlaraeTcsi BBINNOJHUTh  3aJaHueE,
MPEJCTAaBIICHHOC B BHJE 3aJauyd IO TEMAaTHKE JEKIMOHHOTO 3aHSATHH C MOJPOOHBIM
Pa3BEPHYTHIM PEIICHUEM.

1 moayJb:

Pemienne 3aga4y ¢ nomombio MatJlad

1. Beruncnuts N 3HaueHul GyHKIIMU Ha 3ajaHHOM oTpe3ke. Ha skpaH BhIBECTH 3HAUEHUS

apryMeHTa M 3HaueHUs] (QyHKIUU.

2. Haiitu pemneHue CUCTEMbI TUHEHHBIX YpaBHECHUH.

3. TocTtpouts rpaduku AByX QyHKIHIA Ha 3ajaHHOM OTpe3ke. BriBecTu rpaduxu:
B pa3HbIX OKHaX,

+ B OJJHOM OKHE B OJIHUX OCSIX,

+ B OJTHOM OKHE B Pa3HBIX OCSX.

Hcnonb30BatTh pa3auvHble IBETA, CTUIIH, MOANUCH, ereHay. Hanectu ceTky.

Dryaramg DyvErTH g ApryMeHT X
f(x)=smnx; glx) = sin? x; xe [— l".ﬂ:jﬂ]

4. BBIYHCIUTH KOPHU MOJIMHOMA

2 MOAYJIb:
Pemenue 3agau ¢ nomombio VBA
5. BprauciauTh 3HaUYCHUE BHIPAKEHUS @ PABHOTO



6. BoruncnuTh 3HaUeHUS BhIpaKeHUM npu X =3,y = 2.5

Pemrenue 3aga4 ¢ nomousbro Python
7. JlaHBI CIIHCKH:

a=1[1,1, 2, 3,5, 8, 13, 21, 34, 55, 89];
b=1[1, 2, 3, 4, 5, 6, 7, 8, 9, 1@, 11, 12, 13].
Hy>kHO BEPHYTb CMMUCOK, KOTOPbIA COCTOUT U3 ANIEMEHTOB, OBLLUMX AN 3TUX OBYX CMCKOB.

8. Hammmmure KO, KOTOpBIﬁ IICPCBOAUT LCJIOC YUCIIO B CTPOKY, IIPpHU TOM YTO €0 MOKHO
IIPUMCHUTL B JIFO00M CUCTEME CUMCIICHUS.

3 moaynb:

9. Paccunrtath TOK KOPOTKOTO 3aMBIKaHHS Ha CTOPOHE BBITIPSIMJIICHHOTO TOKA
MOJIYIIPOBOJTHUKOBBIX MPE0OPa30BaTEIIbHBIX arperaToB

MormntHocTh niuTaroIieit cucreMsl Sc—= 157 MB » A, nanpsbkenue cetn U = 6 kB,
HanpspKEHUE Ha CTOpoHE BoIMpsiMiaeHHOTo Toka Ug = 440 B; Tok — Ig = 2000 A;
tpanchopmarop: St= 1210 kB * A, Ug= 6 kB; pazHoe HanpspkeHUE BTOPUIHOM
oomotku Uz = 440 B, u, = 6,6%, APx =20 kBr.



10.Heo6xoaumo paccuutath Toku Tpexdaznoro K3 B cetu 0,4 kB coOCTBEeHHBIXHY )T
AIIEKTPOCTAHIINH.

11. /It MCXOMHOM pacueTHOM CXEMBI, IIPEICTaBICHHON Ha puC. 3.6, @ , COCTaBUTh
HCXOJIHBIC SKBUBAJICHTHBIC CXEMbI 3aMEILICHHS TIPSIMOM, 00paTHOM U HYJIEBOI
noclienoBatenbHocTen mpu K3 Ha 3emitio B Touke K 1 1 mpeobpa3oBaTh UX B
SKBUBAJICHTHBIE PE3YJITUPYIOIINE CXEMBbI. PacueTsl MPOBECTH C UCIIOJIb30BAHUEM
CHUCTEMBI OTHOCUTEIBHBIX CMHUIL U C yIeTOM (paKTHIECKUX KO(PIUIIMEHTOB
TpaHchOopMaIMK CUIIOBBIX TpaHCHOpMaTOpoB U aBToTpaHchopmaropa. [lapamerpsr
VCXOJIHOM PACUETHOU CXEMBI IIPUBEAECHBI HUKE.

Tenepatops 1 1 2: Puoy = 63 MBT; U oy = 10,5 KB; €08 @yon = 0,8 5 ™ =

A
0,136; *%=m =(,166; no K3 remepaTopsl paboTanu B pexKuMe X0JI0CTOTO X0J1a C
HOMMHAJIbHBIM HAIPSHKCHHUEM.

Peaktop 9: U you = 10 KB; | 4o = 2500 A; X = 0,35 Om.
Tpancpopmaropst 3 u 4: S jou =40 MB x A;n =121/10,5 xkB; u « = 10,5 %.

ABTtoTpanchopmatop: S wou = 125 MB x A; n=230/121/10,5 kB; u s.c = 11
%, U g =32 %, U xC-H = 20 %.

Jvamm 10 u 11: 1 = 50 xm; X 1y, = 0,4 OM/kM; X oy = 1,2 OM/KM.

X X
Cucrema 8: S ;o = 2000 MB x A; *¥imm =1 (Q; *0lme =11,



4 MOayJIb:

12. TNpeanonoxum, YTo B BO3AYLUHOW MMHWK, ANMHA KOTOPOWM |1=5 KM, NpOn30LLINO
ofHOa3Hoe 3aMblkaHne Ha 3emnto. Onpegenum pe3oHaHCHYH YacTOTY HEMOBPEXAEHHOM
drasbl, NpU KOTOPOM BO3HUKAET I(PPEKT CTOAUMUX BOSTH, U MOCTPOUM rpadhmkn
pacnpegeneHns HanpshkKeHUa 1 Toka B JIMHUM MPpUY CrieayrLwmx napaMmeTpax SJIMHUK:

yaenbHOe akTUBHOE conpoTmeneHmne - R,=0,6 OM/km;
yaenbHas akTMBHasi NpoBoAMMOCTb - G,=0,000002 Cm/Kkm;
yaernbHas MHOYKTUBHOCTb NMHUN - L,=0,00136 H/kMm;

yaenbHasi eMKOCTb NinHun - C,=9,3-10° ®/KMm.

IIpumepsb! TECTOBBIX 3aJaHUM



Kpurepuu onieHrBaHus pe3yIbTaToOB

Howmep 3ananus Kpurepuu omeHku babr
1 BrImmostHeHre 1OMAaIIHEro 3aJaHus 0-21
2 BrImmotHeHHE 1 c/1adya 1Tab0paTOPHBIX 0-12
pabor
3 OTBeTHI HA TECTHI 0-27

4. O]_[eHO‘-lele MaTepHaJIbI HpOMe)KyTO‘IHOﬁ arTrecranmumu
BOl'[pOCbI JIS MpUEMA IK3aMEHA MO JTUCHUIIJIHHE

DK3aMeH MPOBOJUTCS B MUCbMEHHOM (hopMe, IK3aMeHyeMbIH MOTy4aeT OMIET B KOTOPOM
COJIEPKUTCH JIBa BOIIpOCa U 3a/1aya.

1. lnsg wero npeanasnadeHa nporpamma MatL AB?

2. OcHoBHbIE TIOHATHS cymiecTBytoue B MatLAB

3. Kak 3anmceiBaroTCsi OCHOBHBIE MaTeMaTuueckue QpyHkiuu B mporpamme MatLAB?
4.Kakum oOpa3om 3aaercsi MaTpuiia U BeKTop B mporpamme MatLAB?

5. Kak 3amate TpexmepHyto MaTpuily B mporpamme MatLAB?

6. [l gero HyXHa TpexMepHasi MaTpuiia?

7. Kakue cyliecTByIOT OCHOBHbIE (DYHKLIMU IFpaBonocTpoeHus B nporpamme MatLAB
8. Kak moctpouts TpexmepHsiii rpaduk B nporpamme MatLAB?

9. Kak mocTpouTh moBepXHOCTH B iporpamme MatLAB?

10. Kak moctpoutsb yepeHounyro auarpammy B MatLAB?

11 Yto Takoe mporpamma U si3bIK MPOTPaMMUPOBAHUA?

12 Kakue Ob11M OCHOBHBIE ATAIbl TPOTPAMMUPOBAHUS?

13 Yto Takoe KOMIWIALIMS U UHTEPIIPETALINS?

14 Yem xapakTepeH s3bIK IporpamMmupoBanus Python?

15 Yro Takoe ctpoku B Python?

16 Kakue cymecTByroT 0a30BbIe onepanuu co crpokamu B Python?

17 Kakue cymecTBytoT PyHKIIUU U METOJIbI cICKOB B Python?

18 Kakue ecth npeumyuiectBo B padote ¢ VBA?




19 Yo Takoe unctpykuuu s3bika VBA?
20. Kaxk 3agare ki for next ?
21 ®opmynbHbIe MeTOABI OMIT
22 Moneababie MeToasl OMIT
23 BonroBoe OMII
24 Jlns yero npenHasHayeHa cucrema OMII bpecnep?
25 OcobenHoctu armapaTHoro komiuiekca OMIIT
26 Cpencta OMII
27 DneKkTpuyecKkas 3alliTa ¢ y4eTOM JYyroBOTO KOPOTKOTO 3aMbIKaHMUS
28 TexHo0Tus OMyYeHUsI IPEACIbHBIX XapaKTEPUCTUK MEPEKUTAIOIIETO IEUCTBUS
AIEKTPUUYECKOUN TyTU KOPOTKOTO 3aMbIKaHUs
29 ABTOMATU3UPOBAHHBIN METO]I UCCIIEI0BAHUS TyTOBOI'O KOPOTKOTO3aMbIKAHUS.
30 UckycctBenHoe ayrosoe K3
31 AnaropuTMudeckas MOJeIb dJIEKTpOoIepeaun
32 Y4acTKu OJJHOPOJHOCTH MHOTOIIPOBOJIHOM CHUCTEMBI JIMHHM AJIEKTpoIiepeaay
33 DKBUBAJIEHTUPOBAHUE COCIMHEHUS MHOTOIOJIIOCHUKOB
34 MaTeMaTH4eCKUi acTieKT HOPMaJIN3allii U SKBUBAJICHUTPOBAHUS MHOTOITOJTFOCHUKOB
35 MeTo1 MOCTPOCHUSI AITOPUTMHYECKOM MOICTTH JTMHUH dJICKTpoIiepeaadn 0e3 pa3rpaHudeHus
BXOJIHBIX M BBIXOJ/IHBIX ITApaMETPOB
36 JIucranmuonusiii Mmeton OMII
37 UMmyJIbCHBIE METOBI
38 JlokalMoOHHBINA METO]T
39 JIsyxcroponnue metroasl OMII o [TAP
40 Anroputmbl OMII nByXCTOpOHHETO 3amepa
Mpumepbl 33434 418 PeLLeHUsA Ha SK3aMeHe

=

.3amana marpura A=randi(*-5 5],3,3) a) OnpeaenuTh KOJIMYSCTBO HEHYJIEBBIX
aneMmeHTOB. b) Haiit A+A', mokasarb, 4To MOJTy4YeHHAss MaTpUIla CAMMETPHUYHAS. C)
OnpenenuTh KOJTUYECTBO 3JIEMEHTOB, paBHbIX ABYM. d) [lepecTaBUTh BEpXHIOWO U
HWKHIOKO CTPOKHU MaTpHIlbl. €) HaliTi cyMMy 3JIEMEHTOB TJIaBHOW JIMArOHAJIA MATPUIIBL.
2. 3agansbl 5 MaTpull pazau4yHoro nopsaka. Coznate 6JI0YHO-IMATOHATIBHYIO MAaTPUILY,
COCTOSIYIO U3 33JaHHBIX MaTPUI-0J10K0B. OTOOPa3UTh CTPYKTYPY NOJIYUEHHOU MaTPUILIbI
C IOMOUIBIO SPY.
3. 3apan Bektop x=1:4. Co3nath MaTpuily 4-ro NopsiKa, 3AEMEHThI KaKIOUCTPOKHU
(cTonb11a) MAaTPUIIKI SIBISIIOTCS SJIEMEHTAMHU BEKTOPA.
4. PaccMOTpETh aNrOpPUTM PELIEHUs TA0JIMYHO 3aJaHHOU PYHKIIMU U COCTaBUTHIPOrPAMMY
B VBA.
Sin(x)+lg(x) x>3.5 Y= X 2;5 AX=0.25 Cos2 (x) x<=3.5
brnok-cxema



5.

6.

7.

Hanwucars Gpynknuto date, mpuHUMAIONIyI0 3 apryMeHTa — JCeHb, MECAIl ¥ roJ1. BepHyTh
True, eciiu Takast 1aTa eCTh B HallleM KajieHzape, u False nnaue.

PaccunTaTh TOK KOPOTKOTO 3aMbIKaHUE, €CIIH:

11=1511=15 A, P1=135P1=135 BT, 12=612=6 A, P2=64,8P2=64,8 Bt

Onpenenuts yctanoBuBIIuiics Tok K3. PacueTHas cxema mpeicTaBieHa Ha PUCYHKE
HUcxonupie faHHBIC:

reaepatop G:  Syon = 75 MB-A; Uyon = 10,5 kB; Xdwom = 1,47; Ity G =5,85;

peaktop LR:  Ugon = 10 KB; lon =630 A; X g = 0,25 Owm.
LR

Ha pucynke mpencraBieHa pacueTHas aiekTpuueckas cxema. [Ipu tpexdasznom K3 B
touke K1 omnpenenuts HadallbHOE 3HAYEHUE MEPUOAMYECKON cocTaBisitonierd Toka K3.
HUcxonupie naHHBIC:

cucrema C: S,ou = 6000 MB-A; Xcwom = 0,9;
(;) C
auanst W1 | = 80 kM; Xuor = 0,43 OM/KM;
|1 Rior = 0,13 OM/xM;
Kly I
auanst W2: | =30 kM; Xior = 0,4 OM/KM;
AT W2
HI Ruor = 0,11 OM/kM;
£51
M aBToTpanchopmatop A7 Syon = 63 MB-A;

N, =230/135/6,6 kB; uxg-c =11%; uxgn =31%; wuxcn =19%;

aCUHXPOHHBIN ABUTATENb M: Py = 8 MBT; cos@ = 0,91; Uyon = 6 kB; Py /Pyon = 0,6;

I/ lion = 5,4; Mu/ Muon = 0,8;

Harpy3ka: HI": Syon = 40 MB-A.



9. [ns onpenenenust MecTa MOBPEXACHUS U30SAIUU Mex 1y Kadensimu 3ex (pa3Hoil TuHuu
AJIEKTpoIiepeaay JUIMHON 5,6 KM K OJJHOMY €€ KOHITY MTOABEIN UCTOYHUK 3.1.C. 24B. T1pu
ATOM 0Ka3aJoCh, YTO €CIU Kalesb y APyroro KOHIla JIMHUK PA30MKHYThI, TOK Yepe3
UCTOYHUK 3.]1.CI0 paBeH 1,5A, a eciiu 3aMKHYTHI 2A. TOK KOPOTKOTO 3aMbIKaHUS
HCTOYHUKA 3.11.Cc. 96A. ConpoTuBieHUE Kaxaoro kaoens muauu 7 Om. Haiitu
CONPOTHUBJICHUE U3OJISAIINN B MECTE MIOBPEIKICHMUS.

Ixana oueHUBaHMS Pe3yJIbTATOB IPOMEKYTOYHOM aTTECTALMM

OueHka basnel (0anisl mojydeHHbIE B
TEUEHUH cemecTpa, 40 6amion
MaKCHMAaJbHO 3a PK3aMEH)

Y 10BJIIE€TBOPUTEIIHHO 55-69
Xopo1io 70-84
OTangHO 85-100

Ouenka bamnel (6aibl mogy4YeHHbIE B TEUEHUU cemecTpa, 40 0aioB MakCUMAaJIbHO 32 IK3aMEH)
Y noBneTBopuTensHO 55-69

Xopomo 70-84

Otnmuno 85-100

[Ipu BeICTaBIICHNN 0AJIIOB 32 SK3aMEH YUUTHIBAIOTCS CIACAYIOIINE KPUTESPUH:

Hanpumep, Kax/Ip1id BEpHBIH OTBET Ha 3a/IaHUE JIaeT BO3MOXKHOCTh 00yYarOIIEeMyCsl TTOJTyqUTh |
Ot

MakcumanbHOE KOJIMYECTBO OAJUIOB 32 TEOPETUUECKUI OTBET U NMpaKkTHdeckoe 3ananue — 40 6amion
[Tpu BeIcTaBIEHUH OAJIJIOB 32 OTBETHI HA 33JJaHUs B OWJIETE YUUTHIBAIOTCS CIEAYIONINE KPUTEPHH:

1. IlpaBUIBHOCTH BBIMOJHEHUS TPAKTUYECKOTO 3aaHUs

2. Bnaynenue MeTolaMu M TEXHOJIOTHSIMH, 3aIUIaHUPOBAHHBIMU B paboyeil mporpaMmme JUCIHUILTUHBI
3. Bnanenue cnienyanbHBIMUA TEPMUHAMU U UCIIOJIb30BaHUE X MIPU OTBETE.

4. YMeHune oObACHATD, IeJaTh BHIBOJIBI M 0000IEHUS, 1aBaTh apTyMEHTUPOBAHHBIE OTBETHI

5. JlornuHocTh U ITOCJICAOBATCIBHOCTD OTBECTA



6. JlemoHcTpalus ciocCOOHOCTH y4acTBOBATh B pa3paboTke 0000IEHHBIX BAPUAHTOB PELICHUS
mpo0em

Ot 36 10 40 6anI0OB OLIEHUBAETCS OTBET, KOTOPBIN MOKAa3bIBAET MPOYHBIE 3HAHUSI OCHOBHBIX
HPOIIECCOB N3Y4aeMOi MPEAMETHOM 00JaCTH, OTINYAETCs TTTyOUHOM U IOJTHOTOM PaCKPBITUSI TEMBI;
BJIaJICHUE TEPMUHOJIOTMUECKHUM aIlllapaToM; YMEHUE OOBACHATH CYIHOCTD, SIBJICHUM, TIPOIIECCOB,
COOBITHH, JIeJaTh BBIBOJIBI M 00OOIIEHUS, 1aBaTh ApTYMEHTUPOBAHHBIE OTBETHI, IPUBOAUTD
npUMepbl; CBOOOIHOE BIIaJIeHHE MOHOJIOTHYECKON peublo, IOTUYHOCTh U MOCIIEI0BATEIHLHOCTh
OTBETA.

Ot 32 o 35 6anioB OLIEHUBAETCS OTBET, OOHAPYKUBAIOIIMIA TPOYHbIE 3HAHUS OCHOBHBIX
MPOIIECCOB M3Y4YaeMOM MpeAMETHON 00JIacTH, OTIUYAETCS TITyOMHOM U MOTHOTOMN PacKpPBITUSI TEMBI,
BJIa/ICHHE TEPMUHOJIOTMYECKUM aNlapaToM; YMEHHE OOBSCHITh CYLIHOCTb, SIBIICHUN, IPOLIECCOB,
COOBITUH, 1e7aTh BHIBOJIBI H 000011IEHUS, 1aBaTh ApTYMEHTUPOBAHHBIE OTBETHI, IPUBOIUTH
PUMEpPBL; CBOOOJHOE BJIaJIEHUE MOHOJIOTUYECKOM PEUbI0, TOTMYHOCTD U MOCJIEI0BATEILHOCTD
otBeta. OIHAKO J0MyCKaeTcs 0/1HA — IB€ HETOYHOCTH B OTBETE.

N123467891112
F0010110110

Ot 30 10 31 GayIOB OLICHUBAETCS OTBET, CBUJICTEIHCTBYIOIINI, B OCHOBHOM, O 3HAHUH ITPOIIECCOB
M3ydaeMoM MPeIMETHON 00JIaCTH, OTINYAIOMINUCS HEAOCTATOYHOM TITyOMHOM M TIOJTHOTOM
PACKPBITHS TEMBI, 3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH, CJ1a00 CHOPMHUPOBAHHBIMUA HaBBIKAMH
aHaJIn3a SBJIEHUI, POLIECCOB, HEAOCTATOYHBIM YMEHHUEM JIaBaTh ApryMEHTUPOBAHHBIE OTBETHI U
MIPUBOIUTH MMPUMEPHI; HEJOCTATOYHO CBOOOHBIM BIIAJICHIEM MOHOJIOTHIECKON PEUBIO,
JIOTUYHOCTBIO M MOCTIEA0BATEILHOCTHIO OTBETA. [{omycKaeTcsi HECKOJIBKO OMIMOOK B COACPKaHUU
OTBETA.
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