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1. Heap, 3a0aum M IUIAHMPYeMblIe Ppe3yabTaTbl O0y4YeHHS 110
AUCUHMIINHE

Henbto ocBoenust aucuuiiniel b1.0.11.041IporpammHoe oOecrieueHue u
MpPOrpaMMHUpPOBaHHE B NPO(ECCHOHATBHON N1eATeNbHOCTUABISAETCANIOATOTOBKA
oOydarommxcs K MPOEKTHO - KOHCTPYKTOPCKOM U  3KCIUTyaTallMOHHOMU
NEATENIbHOCTH N0 HampasieHuto noarotoBku 13.03.02 "OnextposHepreTnka u
ANEKTPOTEXHUKA " TOCPEJCTBOM  OOEcnedyeHus dSTanoB  (OpMUpPOBaHUS
KoMmneTeHuu, npeaycMorpeHHblx PI'OC, B 4YacTuM NpeACTaBICHHBIX HHKE
3HaHUH, YMEHUU U HABBIKOB.

3ajmadyaMu JUCUUILIUHBI SIBISIOTCS:

- U3Y4YEHHE TNOHATUWHOrO  ammapara  JUCHUIUIMHBI,  OCHOBHBIX
TEOPETUYECKUX MTOJIOKEHUI U METO/I0B;

- NPUBUTHE HABBIKOB NPUMEHEHHS] TEOPETHUUECKUX 3HAHUMN ISl PELICHUS
NPaKTUYECKUX 3a]1a4.

OO6yuaroiuecs: T0KHBI OCBOMTH JUCIUIUIMHY HAa YPOBHE, MO3BOJISIONIEM
UM CBOOOJHO  OPHEHTHPOBAaTHCA B  METOAAX  aBTOMATHU3UPOBAHHOTO
NPOEKTUPOBAHUSA, B BBHIOOpE MATEeMATHMYECKHX MOJENEeH M TMOJYyYUTh HaBBIKU
pacyeTta HOpPMaJbHBIX W  AaBapUUHBIX PEXKUMOB DIEKTPUUECKUX  CETEH
IPOU3BOJILHON KOH(UTYpaALIUH.

KoMnereHuuu v nHAUKATOphl, HOpMUpPYyEMBIE Y 00yHaIOITNXCS:

Kon 1 HanMeHOBaHNE KOMITETEHIIUN Ko v HaumeHoBaHMEe HHAMKATOPA
OIIK-1 Cnoco6en noanmats npuanunsl | OIMK-1.2 Bnageer HaBbIkaMu IpUMEHEHUS
paboThl COBPEMEHHBIX U (GPOBBIX TEXHOJIOT UM [T pelIeHus 3a1a4
MH(OPMALMOHHBIX TEXHOJIOTUH U npodeccnoHanbHOM NeSTENIbHOCTH C y4ETOM
WCII0JIb30BATh UX VIS PEIICHUS 3a/1a4 OCHOBHBIX TpeOoBaHMM HH()OPMALIMOHHON
poQeccuOHAIIbLHON 1eATEIbHOCTH 06e30MacHOCTH
OIIK-3 CniocoGeH mpuMeHsTh OIIK-3.5 Crioco6eH MpUMEHSTh METO/IbI
COOTBETCTBYIOIIUN (HU3HKO- aHaJIn3a, MOICTUPOBAHNUS, TEOPETUUECKOTO U
MaTeMaTHYeCKHI armapar, MeTO/Ib 9KCIIEPUMEHTAJILHOTO UCCIeI0BaHUS IPU
aHaJlM3a U MOJICTIMPOBAHUS, pelieHny npohecCHOHaTbHBIX 3a/1a4

TEOPETUYECKOTO U
AKCIEPUMEHTAIBLHOTO UCCIIeI0BAHUS
MIPH peIIeHnH Mpo(HecCHOHATBHBIX
3a/1a4

2. MecTo nucuumiauHbl B cTpykrype OII
[IpeamecTByronue TUCIUILINHBL:

b1.0.11.01 UudopmarimoHHbIe TEXHOIOTHH
b1.0.11.03 OcHOBBI HHPOPMAITMOHHOHN O€30ITaCHOCTH
b1.0.15.01 Benenue B MHXXEHEPHYIO JEATEIBHOCTD

[Tocnenyromnue TUCUUIIINHBI:
Bb3.01.01() IToaroroBka k mpolenype 3alluThl U 3alllUTa BbITYCKHON
KBaIM(UKALIMOHHOU pabOThI



3. CTpyKTypa M coaepxkaHue JUCHUILIUHBI

3.1. CTpykTypa IMCUMILVINHBI
Jlist ouHOM popMBI 00yUeHuUs

Bun yaebHO# paboThHI Bcero Bcero Cemectp(bi)
3E 4acoB 5 6 7 8
OBLLAS TPYJIOEMKOCTb JIUCLIUTUJIMHBI 12 432 108 | 108 | 108 | 108
KOHTAKTHAS PABOTA* 152 41 | 38 | 41 | 32
AYJIUTOPHASI PABOTA 3.39 122 34 | 30 | 34 | 24
Jlexuu 1.72 62 18 14 | 18 | 12
[TpakTnueckue (CEMUHAPCKUE) 3aHIATHS
JlaGopatopHbie pabOTHI 1.67 60 16 16 | 16 | 12
CAMOCTOSTEJIbHAS PAGOTA 861 310 74 | 78 | 74 | 84
OBYYAIOI[ETOCS
[IpopaboTtka yuebHOrO MaTepuaia 8.61 310 74 | 718 | 74 | 84
KypcoBoi1 npoekt
Kypcosas padota
[ToaroToBka K MPOMEXYTOUHOM aTTECTAIIMU 0 0 0 0 0 0
[IpoMeskyTouHas aTTecTalus: 329 | 3a4 | 3a4 | 3a4
Jlns1 3a0uHOM OpPMBI OOyUCHHS
Bunx yaeOHoM paboThI Beero | Bcero Cemectp(bl)
3E 4acoB 5 6 7 8
OBIAA TPYAOEMKOCTDb JUCHUITJIIMHBI 12 432 108 | 108 | 108 | 108
KOHTAKTHAS PABOTA - 104 28 28 24 24
AYIUTOPHAS PABOTA 1,44 52 14 14 12 12
Jlekuun 0,56 20 6 6 4 4
[IpakTrueckue (ceMUHAPCKUE) 3aHATUS
JlaGopaTopHbie pabOTHI 0,88 32 8 8 8 8
CAMOCTOSITEJIbHA I PABOTA OBYUAIOIIEIOCS | 10,56 | 380 | 94 | 94 | 96 | 96
IIpopaboTka yueOHOTO MaTepuasa 10,12 | 364 90 | 90 | 92 | 92
KypcoBoi1 npoekt
Kypcosas padora
[ToaroToBka K MPOMEKYTOUHOM aTTeCTAIlUU 0,44 16 4 4 4 4
[IpomexxyTouHas arrecTauus: 3a4 | 3a4 | 3a4 | 3a4




3.2. Copepskanne TUCUHMILUIMHBI, CTPYKTYPHPOBAHHOE IO pa3jenamM M

BHJaM 3aHATHH

Paznenst Pacnpenenenue ®opmbl 1 | HAEKCH MHIUKATOPOB
JUCLUIUIUHBI a TPYAOEMKOCTHU BU/T bopmMupyeMbIx
§ 110 BH/JaM y4eOHOH pabOThl | KOHTPOJIs KOMITCTCHITU
o Q : to)
S 2B g B
Paznmen 1 32 6 4 22 OIlK-1.2
Paznen 2 32 6 4 22 OIlK-1.2
Pazmen 3 44 6 8 30 OIlK-1.2
3auer 0 0 0 0 OIlK-1.2
HTtoro 3a 5 cemecTp 108 18 16 74
Paznmen 4 32 4 4 24 OIIK-3.5
Paznmen 5 32 4 4 24 OIIK-3.5
Paznen 6 44 6 8 30 OIlK-3.5
3auer 0 0 0 0 OIlK-3.5
HToro 3a 6 cemecTp 108 14 16 78
Pazmen 7 32 6 4 22 OIIK-3.5
Paznen 8 36 6 8 22 OI1K-3.5
Paznmen 9 38 4 4 30 OIIK-3.5
3auer 0 0 0 0 OIlK-3.5
HTtoro 3a 7 cemectp 108 18 16 74
Paznen 10 36 4 4 28 OIlK-1.2
Paznen 11 36 4 4 28 OIlK-1.2
Paznen 12 36 4 4 28 OIlK-1.2
3auer 0 0 0 0 OIlK-1.2
Hroro 3a 8 cemectp 108 12 12 84
HUTOI'O 432 62 60 310

3.3. Coneprkanue TUCUUTTHHBI
Pasznen 1. Beenenne. CAIIP kak opraHn3aniMOHHO- TeXHUYECKAS

CucTemMa.

Tema 1.1. Obmue cBeneHUs 0 CUCTEMaX aBTOMAaTU3UPOBAHHOTO
U OCOOEHHOCTSIX UWX HCIHOJb30BAHUS
VH)XEHEPHOM JEATEIbHOCTU

Tema 1.2. TpeboBanus K 00bEKTY MPOCKTHPOBAHUA.

IIPOCKTHPOBAHUA

COBPEMEHHOM

Tema 1.3. YopaBnenue npoektrupoBanueM. TpeOOBaHUS K TEXHHUECKOMY

3aJaHHUIo.

Paznea 2.. MeToauku npouecca npoeKTUPOBAHUA
Tema 2.1.MeTom0510THS IPOSKTUPOBAHUS
Tema 2.2.KommonenTs! u Buasl ooecnedennss CAIIP. Texaumueckoe

oOecrieuenne CAIIP.

Tema 2.4.MateMaTnueckoe 00€eCIIeUeHre aBTOMATH3aI[U

MPOEKTUPOBAHMUSL.

Pa3nen 3. Haznauenue u coctaB cucremubix cpex CAIIP
Tewma 3.1.CucteMHBIN TOX0]T K HHKEHEPHOMY MTPOSKTUPOBAHHUIO




Tema 3.2.CruHTE3upOBaHHAasA CTPYKTypa IIpolecca NPOEKTUPOBAHNUS
Tewma 3.3. Haznauenue u coctaB cucteMHbIx cpen CAIIP

Pasznen 4.MoaeaupoBaHue NpH pellieHUN MHKEHEPHBIX 32124
Tema 4.1..MonenupoBaHue NpU PENIEHUN NHKEHEPHBIX 3a/1a4.
MaremaTuyeckas MOJENIb OObEKTA.
Tema 4.2. TloctpoeHue MaTreMaTHYECKUX MO/IETIEH.

Pazaen S.Maremaruyeckue MoAeIU NPOrHO3UPOBAHUA (PUIHMYECKUX
MpoLeccoB
Tema 5.1.Mojenu nporHo3upoBanus PU3NYECKUX MPOLECCOB
Tema 5.2.OKBUBaJIEHTUPOBAHKE B pacUETaX PEKUMOB
AJIEKTPOIHEPIreTUYECKUX CUCTEM.

Pa3nen 6. MaTemaTnueckue MOJ€eIH 3JIEMEHTOB
3JIEKTPOIHEPreTUYECKUX CHCTEM
Tema 6.1.Marematnueckue Mmoaenu deMeHToB DDOC. MaremaTnueckue
MOJEJIN JIMHUU B BUJE CXEM 3aMEIICHUS.
Tema 6.2. Matematudeckue Mojiesid 3sieMeHToB DI9C. YpolleHHbIe
moxenu JIDII.
Tema 6.3.MaTemaTuueckue MOJIEIN CUIOBOTO TpaHChopMaTopa.
[TocTpoeHue BHENIHEH XapaKTepUCTUKH TpaHChopMaTopa.

Paznen 7 3apaum coBpeMeHHOM 3JIEKTPOIHEPreTUKM U UX pelleHus!
Tema 7.1. 3amaun COBpEMEHHOM 3JIEKTPOIHEPTETUKH, PEIIaeMBbI€ C
nomompto  IIK.Tema 7.2. OO630p pacyeTHBIX 3ada4  COBPEMEHHOMU
AIEKTPOIHEPTETUKH.
Tema 7.3. O01mast CTpykTypa aaropuTMOB pacuera mapaMeTpoB
YCTAaHOBHBIIMXCS PEKUMOB paOOTHI AJIEKTPOIHEPTETHUECKON CUCTEMBI.

Paznen 8 @opMupoBaHue U pellieHHe YPABHEHUH YCTAHOBUBILIET OCS
pe:kuMa padoThbl ceTH
Tema 8.1. dopMupoBaHU€e ypaBHEHUI YCTAHOBUBILETOCS PEKUMA.
Tewma 8.2. Perienue TMHENHBIX U HEIMHEHHBIX YPABHEHUHN U UX CUCTEM JUIs
YCTAaHOBUBIIIETOCS pekuMa paboTel ceTu MeTogamu [ aycca-3eiimens
WUTEPALIMOHHBIMH.
Tema 8.3. Pacuer mapamMeTpoB yCTaHOBUBILIETOCS PEKUMA METOOM
Y3JIOBBIX HANIPSI)KEHUH

Pazgen 9 OnruMusanus padoThl 3JIEKTPOIHEPreTHYECKUX CHCTEM
Tema 9.1. AlropuT™MBI OITUMU3ALUH PEKUMOB CUCTEMBI.
Tema 9.2. Onpenenenre yCTOWUUBOCTU SIEKTPOIHEPTETUUECKUX CHCTEM.

Pazaea 10. ITO auist pacyera U NPOEeKTHPOBAHUS JJIEKTPOTEXHUYECKHX
KOMILJIEKCOB M CHCTEM M PEKUMOB JICKTPUYECKHUX CeTel
Tema 10.1. 1O @i npoeKTUPOBAHUS IIEKTPOTEXHUUECKUX KOMILICKCOB U



CUCTEM
Tema 10.2. 1O pyist pacyeTa peKUMOB IIEKTPUUECKUX CETEN

Paszpnen 11. UHTENIEKTYyaJIbHBIE CHCTEMBbI y4eTa 3JIEKTPOIHEPruu
Tema 11.1. [IpuOops! 17151 MHTEIIEKTYaTbHBIX CUCTEM y4yeTa
AIEKTPOIHEPTUH
Tema 11.2. T1O, ucnonszyemoe B MUHTEIUIEKTYaIbHBIX CUCTEMAX yUeTa
AIEKTPOIHEPTUH

Paznen 12. YnpaBiieHue pe;KUMaMHM 3JI€KTPOTEXHUYECKHX
KOMILJIEKCOB U cucTeM. MHTeLJIeKTyaJIbHbIE CETH
Tema 12.1. TIO gnst onTUMHU3ALKMKU TIOCTPOSHUS TOMOJIOTUU CETENH U ONTUMU3ALNHU
MOTEPH AIECKTPUUYECKON IHEPTUU
Tema 12.2. IIpubGopsr u 1O nns yaaneHHOTO W aBTOMATHYECKOTO YIPABJICHUS
AIEKTPOTEXHUYECKUMH KOMIUIEKCAMU U CUCTEMaMHU

3.4. TeMaTH4YeCKHUIl IVIAH MPAKTHYECCKUX 3aAHATHIA
JlanHblii BUJT pabOTHI HE IPEAYCMOTPEH YUECOHBIM IJIAHOM

3.5. TemaTu4eckuil IJIaH JadopaTOpHbIX padoT

3HAKOMCTBO C IporpaMMHBIM KomIiekcoM RastrWIN.

Pacuer yctaHoBHBHIErOCS pekUMa paguaibHOMN SJIEKTPUUECKON CETH.

OcHOBBI pabOTHI ¥ MPOTPAMMUPOBAHUS B POTPAMMHOM cpejie
MATHCAD.

Brimonnenne monenupoBanus B cpene MathCAD mis ciydas
IPSIMOYTOJILHOT'O CUTHAJIA.

MoaenupoBaHue dIEKTPOTEXHUUECKUX cucTeM. OCHOBHBIE CBEICHUS O
cucreme MATLAB

MopenupoBaHue TUTAIOIICH JIMHUY JICKTPOIIepead Mpu padoTe Ha
XO0JIOCTOM X0y

MoenupoBaHue NMUTAIOIICH JTUHUM JIEKTpOIepeaad npu padboTe moa
Harpy3Kou

MoaenupoBaHue paclpeaeaIuTeIbHON CETH U UCCIIEI0BAaHUE OTKIIOHEHU N
HaNpsHKEHUS B PACIIPENCIUTEIBHON CETH

Nzyuenne uaTepdetica u Bo3moxxnoctel Visual Basic for Application s
AIEKTPUYECKUX CETEU CIIOKHOU CTPYKTYPHI.

MaremaTuueckoe MOAEIMPOBAHUE MTPOLECCOB B DIIEKTPUUECKUX CETAX B
YCTAHOBUBIIIEMCS PEKUME.

N3yuenue untepdeiica u Bo3smoxkaoctedt Mathcad mst snekTpuyeckux
CETEeU CII0KHOU CTPYKTYPHI.

Pacuer cTatndeckol yCTOMUMBOCTH JEKTPOIHEPTETUUECKOW CUCTEMBI.

CDOpMI/IpOBaHI/Ie 070Ka HNCXOJHBIX JAHHBIX JJIA pacdcTa CCTU
HUTCPpAllMOHHBIM MCTOJO0M, UCIIOJb30BaHUC IIPOIrpaMMHOI0 oOecrieueHus



«ElectoStend>»
JIMCTaHIIMOHHBIN ONpOC NEPUPEPUINHOrO YCTPOUCTBA MPU MTOMOILU
KOH(UTypaTopa CUETYMKOB «MepKypuii»
JIMCTaHIIMOHHBIN ONPOC NEPUPEPUITHOTO YCTPOUCTBA MPU MOMOLIU
nporpammHoro odecneuenus: «MHCITEKTOP-24 V3.7»

3.6. KypcoBoii npoekT /KypcoBasi paboTa
JlaHHBIN BUJT paOOTHI HE MPEYCMOTPEH YUEOHBIM TIJIaHOM

4. OueHuBaHue pe3yJIbTAaTOB 00yUeHUsI

OL[GHI/IBaHI/Ie PE3yIabTaTOB O6y‘ICHI/I$[ o AUCHUIIIMHC OCYHICCTBIIACTCA B
paMKax TCKYHICTO KOHTPOJA U HpOMe}KyTO‘IHOP'I aTTeCTallnu, IPOBOJUMBIX IIO

6abHO-peiiTunroBoit cucreme (bPC).

IMxana OLCHKH PC3YyJIbTATOB O6quHI/I$I 10 JTUCOUITIINHEC:

YpoBeHb chopMUPOBAaHHOCTH

HHJIWKATOpa KOMICTCHIWH

. . Hwxe .
Boicokuit | Cpennuit Husknii
3arutanu- CpeHero
Koz Koz POBAHHBIE o7 85 510 100| 0T 70 710 84 | 0T 55 110 69| 0T 0 110 54
KOMIIe- | MHAMKATopa pe3yNbTaThl
TEHIUM |KOMIIETEHIMH | OOYydYEeHHs MO Illxana oneHnBaHUs
UCIUTUINHE HEY/I0B-
Auch YIOBJIET- e
OTJINYHO XOpOIIO JIETBOPH-
BOPHUTEIBHO
TCIIBHO
3aYTEHO HE 3a4TCHO
OIIK-1 | OIIK-1.2 3HATh:
Crnoco- | Brageer oOmue VYpoBenbp | YpoBeHb | Munuma | YpoBeHb
O€H 1I0- | HABBIKAMH CBCIICHHS O 3HAHHUHU O 3HAHHUHU O JILHO 3HAHUHU O
HUMaTb | NIPUMEHECHU | CHCTEMaxX kinaccudu- | kimaccudu | momyc- Kiaccudu
NPHHIH- | 51 LEQPOBBIX | ABTOMATH3H- KallMH, KallVH , THUMBIH, HO | KalluH,
TbI pa- TEXHOJIOTUH | pOBAHHOTO HesX, HesIX, He LesIX,
GoTer AT IPOCKTHPOBA~ | 3a5ayax u | 3a/@4aX U | CUCTEMATH | 3aja4yax v
cOBpe- PCILICHUA HUS 1 0cOGeH- pa3BUTUU | PA3BUTHM | YECKUU pa3BUTUU
MEHHBIX | 33134
. HOCTAX NX CAIlPcuc | CAIIP B YPOBEHb CAIIP
uHpop- | MpodEeCCHOH | UCITONBL30BAHMUS "
. TeMma- (Y 3HAHUNA O | HUXKE
MallMOH- | aJbHOM B mipodec-
. TUYECKU ycremHo | kiaccudu | MUHUMAI
HBIX T€X- | IEATENbHOC- | CHOHAIBHOMI
HOJIOTHH | THU C y4ETOM | JESATEILHOCTH chopm chopmMHpo | KaLMH, I’HH6X
M HCIIO- | OCHOBHEIX pOBaH B BaH B HEJsIX, Tpebosan
JB30BATh | TpeGOBaHHMii o0beme, o0beme, 3ajjayax u | ui,pparm
VX JUIS uHpopMa- COOTBETCT | COOTBETCT | Pa3BUTHM | €HTapeH,
peleHus | [IMOHHOI BYIOLIEM BYIOLIEM CAIIP, UMEIOT
3aga4 0Oe30macHocC- nporpam- nporpam- HMCCT MCCTO
npocgecc | Tn M€ MOAro- | Me MOATo- | MECTO rpyObie
HMOHAJIb- TOBKH, 0€3 | TOBKH, MHOTO HE | OIIMOKH.
HOM OLIO0K UMEET rpyOBIX
JESITEND MECTO [0)1105(310) 3
HOCTH HECKOJIBKO

HE rpyObIX




OIINO0K

METOIOIOTHIO
HpOGKTI/IpOBaHI/I
s, KOMIIOHCHTbI
U BUIIEI
obecrieueHus
CAIIP

YpoBeHb
3HAHHUHI
METOJI0JI0
THH
IPOCKTHP
OBaHMS,
KOMITOHEH
TOB U
BHJIOB
oOecrneyeH
ns CAIIP
CHUCTEMATH
YECKHU
chopmupo
BaH B
o0BeMe,
COOTBETCT
BYIOIIEM
nporpamm
e
IIOJITOTOBK
u, 0e3
OoIInOOK

YpoBeHb
3HAaHUU
METOI0JI0
TUH
MIPOCKTHP
OBaHUS,
KOMITIOHEH
TOB U
BHJIOB
obecmeueH
ns CAIIP
B IIEJIOM
YCTICIITHO
chopmupo
BaH B
o0BeMe,
COOTBETCT
BYIOIIEM
nporpamm
e
ITOJITOTOBK
1, IMECT
MECTO
HECKOJIbKO
HE TPYOBIX
OIINOO0K

MunnMa
BHO
JIOTTYCTUM
BIM, HO
HECTPYKTY
pUpOBaHH
BIH
YpOBEHB
3HAHHUH
METOJI0JI0
A
MIPOEKTUP
OBaHU4,
KOMIIOHEH
TOB U
BHUJIOB
oOecneueH
ns CAIIP,
HMeeT
MECTO
MHOTO HE
rpyOBIX
OIINOOK.

YpoBeHb
3HAHHUIIME
TOJIOJIOTH
u
MIPOCKTHP
OBaHMS,
KOMITOHEH
TOB U
BHUIOB
obOecreue
HUS
CAIIP
HIDKE
MHHUMAJT
BHBIX
TpeboBaH
15078
dbparmeHT
apeH,
HMECIOT
MECTO
rpyobIe
OIITNOKH.




Yposenb | YpoBeHb | Munuman | YpoBEHb
CUCTEMHBIN 3HaHUH 3HAHUH bHO 3HaHU
noAxona K CHUCTEMHOI' | CUCTEMHOT' | IOIIYCTUM | CUCTEMHO
NOCTPOCHHUIO 0 Imoaxojda | O MoAXojda | bIi, HO HE | IO
ABTOMAaTU3MpOBa | g K cucTeMarTu | moaxonia
HHOTO IIOCTPOEH | IOCTPOEH | YECKHM K
MIPOCKTHPOBAHU |y HIO YyPOBEHb | OCTPOEH
A ABTOMATH3 | aBTOMATH3 | 3HAHHA HI0
UPOBAHHO | UPOBAHHO | CHCTEMHOT | aBTOMAaTH
ro ro 0 MOJIX0/a | 3UPOBAaHH
MPOCKTHP | IPOCKTHP | K oro
OBaHUS OBaHUS B | IOCTPOCH | MMPOCKTHP
CHCTEMaTH | LEJIIOM HI0 OBaHUS
YECKHU YCIICNITHO | aBTOMATHU3 | HIKE
chopmupo | chopMHpO | HPOBAHHO | MUHHUMAJ
BaH B BaH B ro BHBIX
o0beme, o0beme, pOeKTUp | TpeOoBaH
COOTBETCT | COOTBETCT | OBaHMA, Wi,
BYIOIIIEM | BYIOIIIEM | HMEET ¢dparMeHT
pOrpaMM | IPOTPaMM | MECTO apeH,
e e MHOTO HE | UMEIOT
MOJITOTOBK | TTOATOTOBK | TPYOBIX MECTO
u, 6e3 U, UMeeT OmHO0K rpyOsbIe
OInOoK MECTO OIIHOKH.
HECKOJIBKO
HE TPyOBbIX
91115 3
1O s VYposenb | YpoBeHb | Munuman | YpoBEHb
pacyeToB 1 3HaHUM O | 3HAHUM O | BHO 3HAHUM O
NPOCKTUPOBaHU | T1O g I10 maa nonyctuM | [1O mns
A pacyeToB | pacyeToB | BIif, HO HE | PacyeToB
3IEKTPOTEXHUYE | . CHCTEMATH | 1
CKHIX IPOEKTUP | IPOEKTUP | YECKUii IPOEKTHP
KOMILICKCOB 1 OBaHUs OBaHUs YPOBCHB OBaHHUsA
cucTeM AJIEKTPOTE | AIEKTPOTE | 3HAHUU O | AIMEKTPOTE
xHu4yecku | xHudecku | [1O mus XHUYECKU
X X pacyeToB | X
KOMIUIEKC | KOMIUICKC | U KOMILIEKC
OB H OB H MPOCKTUDP | OB |
CHCTEM CHCTEM B | OBaHHUs CUCTEMHH
chopMHUpO | LIEIIOM DIIEKTPOTE | XKe
BaH B YCIEUIHO | XHUYECKH | MUHHMAI
obneme, chopmupo | X BHBIX
COOTBETCT | BaH B KOMILJIEKC | TpeOoBaH
BylOLIeM | oObeMme, OB U uil,pparm
MpPOrpaMM | COOTBETCT | CHUCTEM, €HTapeH,
e BYIOIIIEM | UMEeT UMEIOT
MOJATOTOBK | MIPOTPaMM | MECTO MECTO
u, 6e3 e MHOTO HE | TpyOBbIe
OLInO0K HOJITOTOBK | TPyOBIX OLIMOKH.
U, IMECT OIINO0K

MECTO




HCCKOJBKO

HE rpyObIX
OImKO0OK
[1O mns yuera VYpoBenp | YpoBeHb | Munuman | YpoBeHb
DJICKTPOSHEPIUHU | 3HAHUW O | 3HAHUM O | BHO 3HAHUN O

I10O mna I1O nna nonyctuM | 11O onst
ydera ydera bIi, HO HE | yueTa
AJIEKTPORH | BJIEKTPOAH | CUCTEMATH | DJIEKTPOd
epruu epruu B YEeCKUI HEpruu
chopmupo | memom YpOBEHB HIDKE
BaH B YCIIELIHO | 3HAHWI 0 | MUHHUMAI
o0beMme, chopmupo | 1O ms BHBIX
COOTBETCT | BaH B yuera TpeboBaH
BYIOIIEM o0beMme, AJEKTPOdH | uid,pparm
IpPOrpaMM | COOTBETCT | €pPrHuHu, EHTapeH,
e BYIOIIIEM | UMEET HUMEIOT
MOJATOTOBK | IPOrPaMM | MECTO MECTO
u, 6e3 e MHOTO HE | TpyObIe
[0)1105(010) 8 MOJATOTOBK | IPYyOBbIX OLIMOKH.

1, UMEET OIINOOK

MECTO

HECKOJIBKO

HE TPYOBIX

[)1105(010) %




IO nns Be1OOpa | YpoBeHb | YpoBeHb | Munuman | YpoBeHb
aNeKTpooOOpyn | 3HAHWUU O | 3HAHUH O | BHO 3HAHUU O
OBaHUS U T10 mnsa T10 mnsa nonyctum | 11O ansa
ABTOMATHYECKOT | BBIOOpa BBIOOpA bIii, HO HE | BBIOOpA
O yIpaBJICHUS ANEKTPOO0O | ANEKTPOOO | CUCTEMATH | AIIEKTPOO
WX peKUMAMHU OpYJIOBaH | OpPYyZOBaH | YECKUU O6opynoBa
us u us u YpOBEHb HUS U
aBTOMAaTHY | aBTOMATH4 | 3HAHUM O | aBTOMATH
€CKOT0 €CKOT0 I10 nns YEeCKOTo
yIpaBjeH | ynpasieH | BblOopa ynpaBiieH
Ul UX us UX ANMEKTPOOO | Ust UX
peXUMaMH | peKUMaM | OpPY/IOBaH | peXKuMaMm
chopmupo | B 1esioM us u WHIDKE
BaH B YCHENIHO | aBTOMAaTH4 | MUHUMAJ
o0beme, chopmMupo | eckoro BHBIX
COOTBETCT | BaH B ynpasjieH | TpeboBaH
BYIOLIIEM o0beme, us UX ui,pparm
MporpamMM | COOTBETCT | PeKHUMaMH | CHTapEH,
e BYIOIIIEM , IMEeT UMEIOT
MOATOTOBK | MPOTPaMM | MECTO MECTO
u, 6e3 e MHOTO HE | TpyObIe
V1115 (T) 3 MOJATOTOBK | IPYyObIX OIIKOKH.
1, AIMECT OIINO0K
MECTO
HECKOJIbKO
HE TPyOBbIX
91115 3
YMETh:
HCIIONB30BaTh IIponemon | IIponemon | [Ipogemon | Ilpu
COBPEMEHHYIO CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
KJaccuuKamy | bl BCE | BI, B | BI, B | CTaHAApT
10 CUCTEM OCHOBHBIE | IIEJIOM, LEJIOM, HBIX
aBTOMaTU3UPOBA | yMEHUS BCE BCE 3ajad  He
HHOTO HCIIOJIb30B | OCHOBHBIE | OCHOBHBIE, | IIPOJAEMOH
IIPOCKTUPOBAHUN | aTp YMEHHUS HO CTpUpOBA
A, CTPYKTYpYy COBPEMEH | HCIIOJIb30B | HE HBI
fiporecca HYIO arth CHCTEMATH | OCHOBHBIE
TIPOCKTUPOBAHK | yyacendu | coBpemen | uecku YMEHHSI,
iB KallUIo HYIO MPaBWIbH | UCIOJIB30
EEI(;I(I)CCCHOHML CAIIP, kimaccudu | bie, BaTh
eATENBHOCTH CTPYKTYPY | KallHIO YMEHHUSI COBpEMEH
npouecca | CAIIP, HCIIOJIb30B | HYIO
MPOEKTUD | CTPYKTYPY | aTb Kiaccudu
OBaHUs B | IIpollecca | COBPEMEH | KallUIO
UHXXEHEPH | IIPOEKTHp | HYIO CAIIP,
oit OBaHHUS B | KIacCUPH | CTPYKTYp
JESATEIbHO | UHXKEHEPH | KalUIO y
CTH, on CAIIP, mmporuecca
pElIeHBI JIESTEIBHO | CTPYKTYPY | IPOEKTHUD
BCE CTH, mpoiiecca | OBaHHUs B
OCHOBHBIE€ | PEIICHBI MPOEKTUP | UHXKEHEP
3aJ]ayd ¢ | BCe OBaHUSA B | HOHU




OT/ACJIbHBl | OCHOBHBIE | MHXXEHEPH | JCSTENIbH
MH 33Ja4d = C | oHd OCTH,
HECYIIEeCT | He JESTENIBHO | UMEIOT
BEHHBIMU | TPYOBIMH | CTH, MECTO
Hejo4yeTa | OMMOKaMHU | pEIIEeHbI rpyObIe
MH, : TUIIOBBIE OIITNOKH
BBIIIOJIHEH | BBIIIOJIHEH | 3aJaud ¢
BI BCE | Bl BCE | HE
3aaHusl B | 3a/laHusl B | rpyObIMU
MTOJTHOM MTOJTHOM omuroKamMu
o0neme o0beMe, ,
HO BBITIOJTHEH
HEKOTOPHI | bI BCE
e Cc | 3agaHus,
HeJoYeTa | HO HE B
MU MOJIHOM
o0beme
HCII0JIb30BATh IIponemon | [Ipogemon | IIponemon | I1pu
MCTOIOJIOTHIO CTPHPOBAH | CTPUPOBAH | CTPHPOBAH | PCIICHUN
NPOCKTUPOBAHU | pI BCE B, B BI, B CTaHmapT
s, KOMIIOHCHTBL | OCHOBHBIC | IIEJIOM, [EJIOM, HEIX
U BUJBI yMEHUS BCE BCE 3a;ay He
obecneuenns WCIIOJIB30B | OCHOBHBIE | OCHOBHBIE, | IPOJEMOH
CHCTCMBI aTh yMEHHS HO CTpUpoBa
aBTOMATHSHPOBA | \1o1o010 | MCTIONB30B | He HBI
HHOTO THUIO aTh CUCTEMAaTH | OCHOBHBIE
MIPOEKTHUPOBAHU
aB IPOEKTUP | METOJOJIO | YECKHU YMEHHUS
IpoheccHoHaE OBaHMS,KO | THIO MPaBWIbH | UCIOJIB30
Hoil MIIOHEHTHI | IPOEKTHUD | bI€, BaTh
eSATENBHOCTH U BUIbI OBaHUS,KO | YMEHHUS METO/I0JI0
o0ecreyeH | MIIOHEHTHI | UCIIOJIb30B | THIO
us CAIIP | u Buabl aThb MIPOEKTUP
B obecrieyeH | METO/I0JIO | OBaHUS,KO
uwxkeHepH | us CAIIP | ruro MIIOHEHT
oit B MPOEKTUP | bl U BUJIBI
NesITeNIbHO | MHXKEHEPH | OBaHHUA,KO | olecreue
CTH, ot MIIOHEHTHI | HUSA
pelIeHbl IeITEeIbHO | U BUABI CAIIP B
BCE CTH, obecrieyeH | HHXKEHEP
OCHOBHBIE | PELICHBI usa CAIIP | Holt
3a/1a4u ¢ BCE B JesITeNbH
OT/ACJIbHBl | OCHOBHBIE | MH)XXEHEPH | OCTH,
MU 3a/1a4u ¢ on HUMEIOT
HECyIIeCT | He JEATENIBHO | MECTO
BEHHBIMH | IpyOBIMU | CTH, rpyosbie
HEeJoYeTa | OMMOKaMU | PEIICHBI OIHUOKU
MU, , TUTIOBbBIE
BBITIOJIHEH | BBINIOJHEH | 3aJa4u C
bl BCE bl BCE HE
3a/laHusl B | 3aJIaHUS B | TPYOBIMU
MOJTHOM MOJTHOM omuoKaMu
o0BeMe oobeMe,




HO BBITIOJIHEH
HEKOTOPHI | bI BCE
ec 3a1aHusA,
HeJo4YeTa | HO HE B
MH MTOJTHOM
oObeMe
UCII0JIb30BATh IIponemon | IIponemon | Ilponemon | Ilpu
CHUCTEMHBIN CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUH
IIPUHIAIT bl BCE bl, B bl, B CTaHaapT
HOCTPOCHUA OCHOBHEIC | IICIIOM, IICJIOM, HBIX
ABTOMATH3UPOBA | yyviequst BCE BCE 3a1ay4 He
HHOTO WCIIOJIb30B | OCHOBHEIE | OCHOBHEIE, | IPOJEMOH
HPOCKTHPOBAHN | a7y, yMEHUS HO CTpHpOBa
AB CHCTEMHBI | HCIIOJB30B | HE HBI
Hpg(beCCMOHa‘HB 51 aTh CUCTEMAaTH | OCHOBHEIEC
HoH MPUHIUIT | CHCTEMHBI | YECKH yMEHUs
JIeATeIIbHOCTH -
MOCTpPOEH | U MPaBUJIbH | UCTIOJB30
usa CAIIP | mpuHOun | sle, BaTh
B MOCTPOCH | YMEHUS CHCTEMHEI
npodeccu | us CAIIP | ucnons3oB | #
OHAJIbHOU | B aTh TIPUHIUTT
JesATeIbHO | mpodeccu | CUCTEMHBI | TPUHITUTI
CTH, OHAJILHOW | U MMOCTPOEH
pelIEHBI JIEATEIIbHO | TPUHLIMIT nsa CAIIP
BCC CTH, MOCTPOCH | B
OCHOBHBIE | PEIICHBI us CAIIP | mpodeccu
3a7Ja4u C BCE B OHAJLHOU
OT/ACIbHBI | OCHOBHBIE | mpodeccu | AesITeNbH
MH 3a7a4u C OHAJILHON | OCTH,
HECYIIEeCT | He JIeATEIIbHO | UMCIOT
BCHHBIMU | TPYOBIMH | CTH, MECTO
HeJoueTa | ONIMOKAaMHU | peuIeHbI rpyobIe
MH, : THIIOBBIC OIINOKH
BBINOJIHCH | BBIIOJIHCH | 3a/1a4H C
bl BCE bl BCE HE
3a/laHusl B | 3a/1aHUSA B | TpYOBIMU
ITOJTHOM ITOJTHOM OIINOKaMH
o0Beme o0BeMe, ,
HO BBINOJIHCH
HEKOTOPHI | BI BCE
ec 3aaHus,
HeJloYeTa | HO HE B
MH IIOJTHOM
o0beMe
pacCHuTbIBATE U | TTponemon | [Tpoaemon | Ipoxemon | Ilpu
MPOCKTUPOBATL | oryynoBan | cTpHpOBaH | CTPUPOBAH | pelIeHHH
SNCKTPOTEXHIHIC | () BCE | BlI, B | HI, B | CTaHIApT
ckue OCHOBHBIE | IIEJIOM, LIEJIOM, HBIX
KOMIIJICKCHI B
CHCTEMEL yMEHUs BCE BCE 3a7a4 HE
[OMOLLIBIO paccuMTbl | OCHOBHBIE | OCHOBHBIE, | TPOJIEMOH
COBPEMEHHOTO BaTh U | yMEHUA HO CTpPUpPOBA
o MPOEKTUP | PACCUMUTHI | HE HEBI




0BaTh BaTh U | CUCTEMATU | OCHOBHBIE
AJIEKTPOTE | IPOEKTHP | YECKHU YMEHUs
XHAYECKH | OBaTh IPAaBWIbH | PACCUUTHI
e AIIEKTPOTE | bIE, BaTh u
KOMIUIEKC | XHMYECKH | YMEHMS MIPOEKTHUP
BI ule paccuuThl | OBaTh
CUCTEMBI C | KOMILJIEKC | BaThb U | DJIEKTpOTE
MOMOUIBIO | Bl U | IPOCKTUD | XHHYECKH
COBPEMEH | CUCTEMBI C | OBaTh e
Horo [IIO, | moMOILIBIO | NEKTPOTE | KOMILIEKC
peLIeHbI COBpEMEH | XHUYECKH | Bl u
BCE goro IIO, | e CUCTEMEI
OCHOBHBIE | PEILEHBI KOMIUJIEKC | C
3ajaul  C | BCe Bl U | IOMOIIbIO
OT/IEJbHBl | OCHOBHBIE | CHCTEMBI C | COBpEMEH
MU 3agaun ¢ | momomeo | Horo IIO,
HECYIIeCT | He COBPEMEH | CTPYKTYp
BeHHbIMH | TpyObiMu | Horo IO, |y
Hejo4yeTa | OMMOKaMU | pEeIIeHbI nporecca
MU, , TUTIOBBIE | TIPOEKTHUP
BBINIOJTHEH | BBINIOJIHEH | 3a/layd  C | OBaHUS B
BI BCE | Bl BCE | HE HHXEHEp
3alaHusl B | 3a/laHUsl B | TpyObIMU | HOU
HOJTHOM HOJTHOM OLIMOKAMHU | JeATeNbH
o0Beme o0BeMe, , OCTH,
HO BBITNOJIHEH | UMEIOT
HEKOTOPBI | Bl BCE | MECTO
e C | 3ajaHus, rpyobie
Hexodera | HO HE B | OIIHOKH
MU HOJIHOM
o0Bbeme
Hcnonw3oBarh [Iponemon | [Ipogemon | IIponemon | Ilpu
I1O nns yuera CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
SJICKTPOSHEPTHUH | pI BCE | BI, B | B, B | CTaHJApT
OCHOBHBIE | LIEJIOM, LEJIOM, HBIX
YMEHUS BCE BCE 3ajjady  He
UCIIOJIb30B | OCHOBHBIE | OCHOBHBIE, | IPOJAEMOH
atb  [1O | ymenus HO CTpUpOBa
JUI y4eTa | UCIOJIb30B | He HbI
ektposH | atb 11O | cuctematu | OCHOBHBIE
epruu, JUI y4eTa | YeCKH yYMEHUs
pEILIEHbI AJIEKTPO3H | MPaBWJIBH | UCIIOJIB30
BCE epruy, bIC, Bate IO
OCHOBHBIE | PELLEHBI yYMEHUS Ui ydera
3a7a4u  C | BCE HCIIOJIb30B | JIEKTPOI
OTHeNbHBl | OCHOBHBIE | aThb IO | Hepruw,
MU 3aJaud ¢ | JUId y4yeTa | CTPYKTYp
HECYIIECT | HE AJIEKTPO3H | y
BEHHBIMH | TpyOBIMU | €pruH, nporecca
HeloveTa | OLIMOKAMHU | PeLIeHbI MIPOEKTHUP
MU, , TUIIOBBIE | OBAaHHUA B
BBINOJIHEH | BBIMOJIHEH | 33Ja4d  C | HHXKEHEp




bl BCE | BI BCE | HE HOI
3a/1aHusl B | 3aJaHUSl B | TPyObIMU | JA€STENIbH
ITOJTHOM IIOJIHOM OImKOKaMH | OCTH,
o0bneme o0BeMe, , HAMEIOT
HO BBITIOJIHEH | MECTO
HEKOTOPBI | bl BCe | rpyObIe
e C | 3amaHus, OLIMOKHU
HeloyeTa | HO HE B
MH MTOJTHOM
oObeMe
Boi6upats u [Iponemon | IIponemon | Ilponemon | Ilpu
paccUnTHIBATH CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUH
mapaMCTphl bl BCE bl, B bl, B cTaHgaptT
3IIEKTPOOOOPYA | ocHOBHBIC | IIEJIOM, IIEJIOM, HBIX
OBaHWA € YMCHHS BCC BCC 3a/1aq He
HOMOLIBIO BBIOMpATh | OCHOBHBIE | OCHOBHBIE, | IPOJEMOH
COBPEMCHHOTO | yMEHUSI HO CTpHpOBa
110 pacCYuThl | UCTOJIb30B | HE HBI
BaTh aTh CHCTEMaTH | OCHOBHBIC
napamMeTp | BBIOMpaTh | YECKH yMEHUS
Bl u MpaBUJIbH | BHIOMpATh
AIEKTPOOO | pacCUUTHI | BIE, u
Opy/loBaH | BaTh YMEHUS paccUmThI
us C napamMeTp | BeIOMpaTh | BaTh
ITOMOIIBIO | BI u napameTp
COBPEMEH | AJIEKTPOOO | pacCUUTHI | BI
Horo [10, | opymoBaH | Bath AIEKTPOO
penieHbl us C napameTp | 6opynoBa
BCC ITOMOIIBIO | BI HHUS C
OCHOBHBIC | COBPEMEH | 3JIEKTPOO0O | TOMOIIBIO
3a7a4u C Horo [10, | opymoBan | coBpeMeH
OTJEIbHBI | PEIICHBI Ui C goro I10,
MH BCC MOMOIIBIO | CTPYKTYP
HECYIIIECT | OCHOBHBIE | COBpPEMEH |y
BEHHBIMHU | 3a[1a4U C Horo 110, | mpouecca
HeIouyeTa | HE pEIICHBI MIPOCKTUP
MH, rpyObIMU | THUIIOBBIE OBaHUS B
BBINOJIHEH | OIIMOKAMH | 3a/a4H C UHXXEHEP
Bl BCE , HE HOU
3a/1aHuSl B | BBIIIOJIHEH | TPYOBIMU | JIeATENbH
ITOJTHOM bl BCE OIINOKAMH | OCTH,
o0beme 3a7aHug B | , HMEIOT
MTOJTHOM BBINOJIHEH | MECTO
o0beme, Bl BCE rpyosbie
HO 3aJaHMusl, OIINOKH
HEKOTOPBI | HO HE B
ec IIOJTHOM
Hejouera | oObeme
MH
BIAJCTh:
HaBbIKaMU VYcenemnoe | B nenom | Umeercs | OtcyreTs
dbopmanuzauu | u YCHEIIHOE | MUHUMAJb | e




3aJa4 CHCTEMAaTH | BIAJICHUC | HBII WIIH
pa3IMYHbIX YECKoe HaBBIKAMU | HA0OD ¢dbparmeHT
9TalloB BiaJieHHe | (hopManu3 | HABBIKOB apHoe
NPOCKTUPOBAHN | gappIKaMHU | alluu u | dopManu3 | BIaaeHUE
ac dbopManu3 | pemieHus | aluu u | 6a30BBIMU
TIPUMCHCHHCM anuu ¥ | CTAaHJAPTH | PEIIEHUsT | HaBLIKAM
COBPCMCHHOM pelleHHs | BIX 3aJa4 C | CTAHJAPTH | U
KaccHpuKaun HECTaHJap | HEKOTOPHI | BIX 3aa4 ¢ | popmaiiu3
CHCTEM THBIX MU HEKOTOPHI | alUl |
aBTOMAaTHU3UPOBA
HHOLO 3ajau 0e3 | HejpoueTa | MU perieHus
MPOEKTHPOBAHH omrbOK M | MU HEJoYeTa | CTaHAapT
g HEJI0OYETOB | Pa3IMYHBl | MU HBIX
pa3IUYHBI | X OTamoB | Pa3ju4Hbl | 33134
X OTamoB | TEXHOJIOTH | X JTaloB | Pa3JIUYHbI
TEXHOJIOTH | YSCKOTO TEXHOJIOTH | X DTaIloB
YeCKOro MPOCKTUDP | YECKOTO TEXHOJIOT
MPOCKTUP | OBaHUSI C | MPOEKTHDP | HIECKOTO
OBaHHSA C | IPUMEHEH | OBaHHUS C | IPOCKTHUD
MPUMEHEH | UeM MPUMEHEH | OBaHUS C
HeM COBpPEMEH | UeM MIpUMEHEH
COBpPEMEH | HOU COBpPEMEH | HEM
HOU KJaccupu | HOM COBpEMEH
KJaccugu | Kauuu KJaccupu | HOM
Karuu CAIIP Kanuu Kiaccudu
CAIIP CAIIP KaIllun
CAIIP,
HAMEIOT
MECTO
rpyobIe
OIINOKHU
HaBBIKAMH Vceoentnoe | B nenom | Umeercsa OrcyrcTB
COCTaBJICHUSA u YCHENIHOE | MUHUMAJIb | U€ WM
OTIMCaHnA CUCTEMATH | , HO HBIN dbparmeHT
HPOBOZMMBIX YeCKOe cojepxany | Habop apHoe
HUCCIICIOBAHMU U | graneHne | ee HABBIKOB C | BIAJICHUE
pa3pabaTbiBaeM | yappixamu OTHENbHBI | HEKOTOPHI | 0a30BBEIMU
bIX IIPOCKTOB, oe3 e MH HaBbIKAM
TIOATOTOBKH omubOOK W | MpoOenbl | Hejpo4yeTa | U
AAHHBIX U HEIOYETOB | BIaJicHUE | MU COCTAaBIIE
COCTaBJICHUSA
OTHETOB, COCTaBJIEH | HAaBLIKAMHU | COCTABJIEH | HUS
0630p0B B us c us OITHCaHU
apyroii ONMCaHUsl | HEKOTOPBI | OMHMCAHUS | IPOBOIUM
TeXHIYeCKOi MPOBOJIUM | MU MPOBOJIUM | BIX
nokyMentauun | PIX HeJodeTa | bIX I/ICCJ:I’CIIOB
C npuMeHeHneM | MCCIIENOBA | MU HCCICAOBA | aHUM U
CHUCTEM HUU U | COCTaBJIEH | HUU u | pa3zpabar
aBTOMAaTHU3HUPOBa pa3pa6aTLI us pa3pa6aTH bIBACMbIX
HHOTO BaeMBIX OIMMCAHMS | BaGMEIX MIPOEKTOB,
MPOCKTUPOBAHHU | IIPOEKTOB, | IPOBOJAUM | IIPOEKTOB, | MOATOTOB
i MOATOTOBK | BIX MMOATOTOBK | KH
W JAHHBIX | UCCIENOBa | U JAHHBIX | JAHHBIX
VIS HUN " | o s




COCTaBJIEH | pa3palaThl | COCTaBJIEH | COCTaBJIE
ust BaeMBbIX ust HUS
OTYETOB, IPOEKTOB, | OTYETOB, OTYETOB,
0030pOB M | MOATOTOBK | 0030p0oB | | 0030pOB U
Ipyrou U JaHHBIX | Ipyrou Ipyrou
TEXHUYECK | IS TEXHUYECK | TCXHHYEC
on COCTaBJIEH | OU KOU
JOKYMEHT | WS JOKYMEHT | JIOKYMCHT
aruu C | OTUETOB, anuu clauuu  C
npuMeHeH | 0030pOB W | IPUMEHEH | MPUMEHEH
HeM JIpyrou HeM HeM
CAIIP TEXHUYECK | CHCTEM CAIIP,
on aBTOMATU3 | UMEIOT
JOKYMEHT | UPOBaHHO | MECTO
anuu c|ro rpyOsbie
MPUMEHEH | IPOCKTHP | OIIMOKH
uem OBaHUS
CAIIP
HaBLIKAMU VYcenemnoe | B nenom Nwmeercs OtcyrcTB
pa3paboTKu U " YCTENIHOE | MUHUMAJb | He
ohopMIICHHS CHUCTEMATH | , HO HBII WIn
MIPOEKTHOM YEeCcKOoe cojepikaly | Habop ¢dbparMeHT
JOKYMEHTalluu | BIaJIeHUE | ee HaBBIKOB | apHOE
c HaBbIKAaMU | OT/AEJbHBI | pa3paboTK | BiaJcHHE
IIPUMECHEHHEM pa3paboTk | e uu 0a30BbIMHU
CUCTEMHOTO 1787} npoOenbl | 0OpMIIEH | HaBBIKaM
NpUHIOHIA ohOopMIIeH | BIIaJicHUE | Hsl u
NOCTPOCHUA us HaBBIKAMH | POEKTHO | pa3paboT
ABTOMAaTH3UPOBA | ipoekTHO | pa3spaboTK | i KA U
HHOTO i uu JIOKYMEHT | odopmiie
TIPOCKTUPOBAHN | noxymeHT | OOpPMIIEH | AllHH C HUS
A aiuu 6e3 | us HEKOTOPHI | MMPOEKTHO
OLIMOOK U | MPOEKTHO | MU i
HEJ0YeTOB | U HEJOoYeTa | JOKYMEHT
c JOKYMEHT | MU C aIuu C
NPUMEHEH | alluu C NPUMEHEH | MIPUMEHEH
uemM HEKOTOPHI | UeM uem
CUCTEMHOT | MU CUCTEMHOT | CUCTEMHO
0 HeJoYeTa | o ro
INPUHIIMIIA | MU C NPUHIINIA | TIPUHIIUIIA
MOCTPOCH | MPUMEHEH | MOCTPOEH | MOCTPOEH
us u uemM us u us u
CTPYKTYp | CUCTEMHOT | CTPYKTYp | CTPYKTYp
b1 CAIIP o b1 CAIIP b1 CAIIP,
MPUHIINIIA UMEIOT
IIOCTPOEH MECTO
us " rpyObie
CTPYKTYp OIUOKU
b1 CAITP
Haspikamu Yenemnoe | B nenom Nwmeercs OtcyrcTB
pacudera u u yCIEUTHOE | MUHUMAIh | HE
MIPOCKTHPOBAHN | CHCTEMATH | , HO HBIH WIH




s YECKoe cojepxaii | Habop ¢dbparmMeHT
ANIEKTPOTEXHUYE | BIIAJICHUE | €e HAaBBIKOB apHoe
CKHX HaBBIKAMU | OTICJIbHBI | pacyeTa U | BJaJCHHE
KOMIUIEKCOB 1 pacuerau | e IPOSKTHp | Oa30BBIMH
CHUCTEM C MPOCKTUP | MPOOENbl | OBaHUS HaBbIKaM
MTOMOIIIBIO OBaHUSA BJIAJICHUE | DJIEKTPOTE | pacuera u
COBPEMEHHOTO AJIEKTPOTE | HABBIKAMU | XHUYECKUA | TIPOCKTHUD
1o XHUYECKH | pacyeTam | X OBaHUS
X MPOCKTUP | KOMIUIEKC | DJIEKTPOTE
KOMIUIEKC | OBaHHS OB U XHUYECKHU
OB U ANEKTPOTE | CUCTEM C | X
CHUCTEM C | XHUYECKH | MIOMOIIBI0 | KOMILIEKC
MOMOIIBIO | X COBPEMEH | OB H
coBpeMeH | komruiekc | Horo [1IO | cuctem ¢
Horo [IO0 | oBwH MMOMOIIBIO
CHCTEM C COBpEMEH
MTOMOTIIBIO Horo I10,
COBpEMEH UMEIOT
Horo [10 MECTO
rpyobie
OIINOKH
Haspikamu VYcenemnoe | B nenom Nmeercs OtcyrcTB
ydera " YCTENIHOE | MUHUMAJb | He
JIEKTPO3HEPTUU | CUCTEMATH | , HO HBII W
Y MOHUTOPHMHTA | YECKOE cojepxani | Habop dbparmeHT
rapameTpoB BIIQJICHUE | €e HAaBBIKOB apHoe
3NeKTpooOOpyl | HaBBIKAMH | OTIENbHBI | y4yeTa BJIAJICHUE
OBaHUA U ceTel | yuera e AIIEKTPO3H | Oa30BBIMU
C IOMOILBIO ANEKTPO3H | MpoOesbl | epruu u HaBbIKamM
COBPEMEHHOTO €prum u BJIAJICHUE | MOHUTOPH | U y4eTa
1O MOHUTOPH | HaBbIKAMHU | HTa AJEKTPOd
Hra ydera napameTp | Hepruu u
napameTp | 3JEKTPO3H | OB MOHUTOPH
OB €prum u 35IeKTpoo0 | Hra
3NEeKTpooO | MOHUTOPHU | OPYAOBAaH | MapameTp
Opy/lOBaH | Hra Us U ceTel | OB
Us U ceTel | mapamerp | c AJEKTPOO
c OB MOMOIIbI0 | GopyaoBa
MOMOIUIBIO | AJIEKTPOOO | COBPEMEH | HUA U
coBpeMeH | opyaoBaH | Horo [IO | cereii c
Horo I10 U U ceTell IOMOIIBIO
c COBpEMEH
MOMOIIIBIO Horo [10,
COBpEMEH UMEIOT
Horo 10 MECTO
rpyosbie
OIUOKU
Haspikamu VYenemnoe | B nenom Nwmeercs OtcyrcTB
ABTOMAaTHUYECKOT | U YCHEIIHOE | MUHUMAJb | e
0 yIpaBJeHUs CUCTEMATH | , HO HBII U
pexuMaMu YecKoe cojepikaiy | Habop ¢dbparmMeHT
paboThI BJIAJICHUE | €e HAaBBIKOB apHoe




ANEeKTpooOOpYyl | HABBIKAMH | OTJCIBHBI | aBTOMATHY | BJIQJICHUE
OBaHUS U aBTOMATHY | € €CKOTO 06a30BBIMU
AIIEKTPOIHEPTET | ECKOTO npoOeNbl | yIpaBieH | HaBBIKaM
WYECKUX CUCTEM | YIPABJICH | BIaJieHUE | Us u
ust HABBIKAMU | PSKHUMaMH | aBTOMATH
peKUMaMH | aBTOMATUY | pabOThI YECKOTO
paboThl €CKOro ANEKTPOOO | yIpaBiieH
ANIEKTPOOO | yIpaBJieH | OpydoBaH | Us
OpyIIOBaH | Us us u peKIMaM
us u pexXuMaM | 3JIEKTPO3H | U paboThI
DIIEKTPO3H | U PabOTHI | epreTudec | JIEKTPOO
epreTuuec | MEKTPood | KuxX 6opynoBa
KHX OpYIIOBaH | CUCTEM HUS U
CUCTEM us u AIIEKTPOd
AIIEKTPOdH HEpreTHd
epretTuyiec ECKHUX
KHX CHUCTEM,
CUCTEM UMEIOT
MECTO
rpyobie
OIINOKH
OIIK-3 | OIIK-3.5 3HATh:
Crnioco6 | Criocoben Mertonbl u YpoBeHb VYpoBeHb | Munuman | YpoBeHb
€H NPpUMCHATD CHOCOObI 3HAHUI 3HAHUI BHO 3HaHUN
npumeH | METOZbI NIPUMEHEHUS METOJ0B U METOZIOB U | IOIIYCTUM | METOJIOB
ATh aHamM3a, COBPEMEHHBIX | CIIOCOOOB Croco0OB | Blif, HO HE | U
coorper | MOAICIHUPOBAH | ysyvepuTenibH | IPUMEHEHH | MPUMEHEH | CHCTEMATH | CIIOCOOOB
crByto | 1 BIX U A us qecKuii IIpUMeHEH
jiiNz07t TCOPCTHHCCK | 1 OMIIBIOTEPHBI | COBPEMEHH | COBPEMEH | YPOBEHb ust
duzuko | OTOH X CUCTEM U BIX HBIX 3HaHUH COBpEMEH
IKCTIEPUMEHT .
- ATLHOLO TEXHOJIOTUH B | U3MEPUTEIh | U3MEPHUTE | METOJIOB U | HBIX
L obmactu HBIX U JBHBIX U croco0OB | u3Mepure
THYECK | g oy pa3paboOTKU U | KOMIIBIOTED | KOMIIBIOTE | MPUMEHEH | JIbHBIX U
ui perrenmm BHE/IPCHHUS HBIX CUCTEM | PHBIX usi KOMIIBIOT
annapa | ypogeccuona | MATEMATHIECK | 1 _|cncteMum | cOBpEMEH | CPHBIX
T, JIBHBIX 3ajau | UX MOZENei TEXHOJIOTUH | TEXHOJIOTH | HBIX CUCTEM U
METOIbI ANIEKTPO3HEpre | B o0nactu B U3MEPHUTE | TEXHOJIOT
aHaJM3 TUYECKUX pa3paboTku | obiactu JBHBIX U uii B
au CUCTEM u pa3paboTK | KOMIIBIOTE | 00JacTh
MOJICIH BHEJIPCHUS | U U PHBIX pazpabor
poBaHU MaTeMaTHue | BHEJAPEHU | CUCTEM U | KU U
A, CKHU X s TEXHOJIOTH | BHEIPEHH
TEOPET MoJienen Marematd | i B s
UYECKO AJIEKTPOIHE | YECKH X obnactu MaTeMaTH
rou pretuyecku | Mojeneil | pa3paboTK | YECKUX
JKCIIEP X CHCTEM AIIEKTPOdH | U U Mozenein
MMEHTA CUCTEeMATH4 | €preTHdec | BHEAPEHU | DIIEKTPO)
JTBHOTO €CKH KHUX s HEpreTud
ucclien chOpMHUPOB | CUCTEM B | MaTeMaTH | €CKUX
OBaHUS aH B [EJIOM YEeCKHX CUCTEM
oOneme, YCIICNTHO | MOJENel | HIDKe




pu COOTBETCTBY | COPMHPO | BJIEKTPOIH | MHHUMAIT
pelieHu IOLIEM BaH B €preTuyec | bHBIX
u nporpamme | o0Obeme, KHX TpeGoBaH
npocec HOJATOTOBKU | COOTBETCT | CUCTEM , ui,
CHOHAI , 0e3 BYIOILIEM | UMEET ¢bparmeHt
BHBIX omuboK MpOrpamMM | MECTO apeH,
3aja4 e MHOTO HE | UMEIOT
MOJATOTOBK | IPyObIX MECTO
Y, UIMEET OIO0K rpyobie
MECTO OIINOKH
HECKOJIBKO
He TPYyOBIX
OINO0K
Merononornd | YpoBeHb VYpoBeHb | Munuman | YpoBeHb
€CKHE OCHOBBI | 3HAHUU 3HaAHUU BHO 3HaHUHN
MIPOTrHO3UPOBA | METOJIOB METOJI0B JOMYCTUM | METOJIOB
HUSKAUECTBEH | MPOTHO3MPO | MPOTHO3UP | BIH, HO MIPOTHO3HU
HBIX BaHUs OBaHUS HECTPYKTY | POBaHUSK
nokasaresnei KayeCTBEHH | Ka4eCTBEH | PUPOBAaHH | ayeCTBEH
paboTsl BIX HBIX 13171 HBIX
a5eKTpooOopy | MoKazaTene | Moka3aTesl | ypoBEHb nokasares
JIOBaHU, i paboThI el paboThl | 3HAHM en
CHOBAHHBIE Ha | DJIEKTPOOOO | AMEKTPOOO | METOJIOB paboThI
MaTeMAaTUYECK | pyAOBaHUsS, | OPYIAOBAaH | IPOTHO3UP | IEKTPOO
oM OCHOBAHHBI | U, OBaHMAKAY | OopynoBa
MOJIEIUPOBAaH | X Ha OCHOBaHH | €CTBEHHBI | HuA,
un MaTeMaTH4e | bIX Ha X OCHOBaHH
CKOM MaTeMaTH | IoKas3aTel | bIX Ha
MOJIJINPOBA | YECKOM eil paboThl | MaTeMaTH
HUU MOJIJIUPO | AIIEKTPOOO | YeECKOM
cUCTeMaTH4 | BAHMM B | OPYAOBaH | MOJEIUPO
€CKH LEeJIOM us, BaHUU
C(OPMHUPOB | YCHEIIHO | OCHOBAHH | HHMKE
aH B chopMHUpO | BIX Ha MUHHUMAI
o0Beme, BaH B MaTeMaTH | bHBIX
COOTBETCTBY | 00BEME, 4EeCKOM TpeGoBaH
IOIIEM COOTBETCT | MOJEIHPO | Ui,
nporpaMMe | BYIOLIEM | BaHHH, ¢bparmMeHT
HOJrOTOBKM | MPOTPaMM | UMEET apeH,
, 0e3 e MECTO UMEIOT
OLIMO0K HOJrOTOBK | MHOTO HE | MECTO
U, UMEeT | IpyOBIX rpyosbie
MECTO OLINOO0K OLIMOKH
HECKOJIBKO
He rpyObIX
OLIMO0K
Meronpsl, YpoBeHb YposeHb | Munuman | YpoBeHb
CrocoObl 3HaHUU 3HaHUU BHO 3HAHUU
TpeOOBaHUSA K | METOJIOB, METOJIOB, | JOIYCTUM | METOJOB,
nporeccy croco0oB U | c11oco0OB | BIi, HO croco6oB
MOJIEIUPOBaH | TpeOOBaHUU | U HECTPYKTY | U
us K IIpolieccy | TpeOGoBaHM | pUpOBaHH | TpeboBaH




3JIEKTPOSHEPre | MOAEIUPOBA | U K 13171 Ui K
TUYECKUX HUS IIPOLECCY | YPOBEHb npoueccy
CUCTEM AJIEKTPO3HE | MOJEIUPO | 3HAHUU MOJEIUPO
pPreTUYECKH | BaHHS METOJIOB, | BaHUSA
X CUCTEM AJIEKTPO3H | CIIOCOOOB | BJIEKTPOd
CHUCTEMAaTHU4 | epreTuyuec | u HEpreTHd
€CKH KHX TpeOOBaHU | ECKHUX
chopMHPOB | CHCTEM B | U K cUcTeM
aH B LEeJI0OM IPOLIECCY | HUXKE
o0beMme, YCIIEIIHO | MOJEJIUPO | MUHHUMAI
COOTBETCTBY | chopmMupo | BaHUs BbHBIX
IOLIEM BaH B AIIEKTPO3H | TpeOOBaH
nporpamMme | o0beme, epreTuyec | Hif,
MOJTOTOBKHA | COOTBETCT | KUX ¢dbparmMeHT
, 0e3 BYIOIIEM CHCTEM, apeH,
omuboK mporpaMM | UMeEeT UMEIOT
e MECTO MECTO
MOJTOTOBK | MHOTO HE | TpyOBIe
U, IMEeT | IpyObIX OIINOKH
MECTO omuooK
HECKOJIbKO
HE TPYyObIX
Omub0OK
OcHoOBHBIE [TonHocThiO | 3HAeT Cnaboe 3HaHue
TEOPETUYECKH | 3HAET OCHOBHBIE | 3HaHUE OCHOBHBIX
€ TIOHATHUS OCHOBHBIE TEOpEeTHUYE | OCHOBHBIX | TEOPETHY
JNEKTPOTEXHU | TEOPETHYEC | CKUE TEOpEeTUYe | ECKUX
KH,3aKOHBI KHe MOHSTHS CKUX MOHITHM
ANIEKTPOMArHu | MOHSTHUS ANEKTPOTE | MOHATUH | BJIEKTPOTE
THOTO TMOJISI U | DJIEKTPOTEX | XHUK H, AIIEKTPOTE | XHUK H,
TEOPUIO HUK U, 3aKOHBI XHHUK U, 3aKOHOB
ANEKTPUYECKH | 3aKOHBI JJIEKTpOMaA | 3aKOHOB AIIEKTPOM
X" 3JIEKTpOMAr | THUT HOTO | AJIEKTpOMaA | arHUT
MarHUTHBIX HUT HOTO MoJIs U THUT HOTO | HOTO HOJIS
uenei noJIs U TEOPHUIO MoJIst U U TEOpUU
TEOPHUIO JJEKTpUYE | TEOPHUH AIIEKTPUY
JNEKTpUYEC | CKUX U AIIEKTPUYE | €CKUX H
KUX U MarHuTHBI | CKUX H MarHuTH
MarHUTHBIX | X MarHuTHBI | BIX
LEeTIeH; HeTei; X nemneun
LeTei; HIDKE
MUHUMAT
BHBIX
TpeGoBaH
15058
CrpykTypy 3Haer 3Haer [Timoxo 3HaHus
aBTOMATU3UPO | CTPYKTYPY | CTPYKTYpPY | 3HAET CTPYKTYp
BaHHBIX ABTOMATH3U | aBTOMATU3 | CTPYKTYPY | B
WH(OPMALIMOH | pOB aHHBIX | HPOB aBTOMATH3 | aBTOMATH
HBIX  CHCTeM | HHpOpMaIU | aHHBIX UPOB 3UpOB
AJIEKTPO3HEPre | OHH bIX | HH(OpPMAILl | aHHBIX aHHBIX
TUYECKUX CUCTEM WOHH bIX | uH(popman | nuaopma




ceTe; AJIEKTPOdHE | CUCTEM WOHH BIX | [MOHHBIX
PreTUYECKH | BJIEKTPOAH | CUCTEM cucTeM
X CeTeH, He | eprer AJIEKTPOSH | BIEKTPOI
JIOTIyCKaeT | MYECKHUX eprer HEpreT
OIINOOK. cereid, HYECKUX HYECKUX
JIOITYCKAET | CETEH, cerei
HEe TpyOble | TOMYCKAaeT | HIKE
OIITNOKH. MHOTO MHUHHUMAaJ
OIIHOOK. BHBIX
TpeboBaH
Hi,
JIoTIyCKae
T TrpyOble
OIITNOKH.
Knaccudukan | 3naer He Homnyckae | Jlomyckae
WO METOJIOB KJacCU(HKa | MOJHOCTb | T MHOTO T rpyObIe
MaTeMaTHYeCK | 1Y IO 10 3HAET OIMHMOOK B | OIIUOKHU U
oro METOJIOB 3HAET Kimaccuu | moxasbiBa
MOJISTUPOBAH | MaTeMaTH4e | KiacCudu | Kaluu €T ci1a0bie
us CKO TO KaIx 10 METOJIOB 3HAHUS B
YCTAaHOBUBIIHK | MOJIETHUPOBA | METOJIOB MareMmaru | Kiraccudpu
XCsl p&KUMOB | HUSA MaTeMaTh | YECKO IO Karuu
paboThI YCTaHOBUBII | Y€CKO TO MOJISTPO | METOJIOB
ANIEKTPOIHEPTE | UX CS MOJETUPO | BaHUS MaTeMaTH
TUYECKOM PEeXUMOB BaHUs YCTaHOBHUB | YECKO IO
CUCTEMBI paboTsI YCTaHOBUB | IIUX CA MOJETUPO
JNEKTPOIHE | HIMX CS PEKMMOB | BaHHS
prer PEKUMOB | pabOTHI yCTaHOBU
NYECKOM paboThI AIIEKTPO3H | BIIUX CA
CUCTEMBI JJIEKTPORH | eprer PEXKHUMOB
eprer NYECKOM paboThI
NYECKOM CUCTEMBI | BJIEKTPOD
CUCTEMBI Heprer
WYECKOM
CUCTEMBI
YMETh:
Hcnonb3oBate | [Ipogemonc | Ilpoaemon | [Iponemon | Ilpu
COBPEMEHHYIO | TPUPOBAHBI | CTPUPOBAH | CTPUPOBAH | pPELICHUH
KJIaccuukaiy | Bce bl, B bl, B CTaHAapT
10, CBOICTBA, OCHOBHBIE LEJIOM, LEJIOM, HBIX
TpeOOBaHUS K | yMEHUs BCE BCE 3a/a4 He
MOJEINSIM 1 HCIIOJIb30Ba | OCHOBHBIE | OCHOBHBIE, | IPOJEMOH
MOJEJIIUPOBaH | Th yYMEHUs HO CTpPUpPOBA
U0 TIpU COBPEMEHHY | HUCIIOJb30B | HE HBI
MPOEKTUPOBAH | 10 aTh CHUCTEMAaTH | OCHOBHBIE
1707 KJIaccu(uKa | COBPEMEH | YECKH yMEHUs
3JIEKTPO3HEPre | LHUIO, HYIO MpaBUJIbH | UCIIOJIB30
TUYECKHUX CBOJIICTBa, KIaccudu | ble, BaTh
CUCTEM TpeOOBaHUS | KallUIo, yMEHUs COBpEMEH
K MOJIEJISIM | CBOMCTBA, | MCHOJIb30B | HYIO
U TpeOOBaHHU | aTh Kjaccupu
MOJIEJINPOBA | 1 K COBpPEMEH | Kalulio,




HUIO IIpU MOJEISAM | HYIO CBOMCTBA,
IPOEKTHPOB | U kiaaccupu | TpeboBaH
aHuU MOJEIUPO | KALHIO, us K
3JIEKTPOdHE | BAaHUIO CBOMCTBA, | MOJEISM
preTUdecKu | mpu TpeOOBaHU | U
X CHCTEM, IPOEKTUp | 1 K MOJEIUPO
pelIeHbI BCE | OBAHUU MOJENSM | BaHUIO
OCHOBHbIE AJIEKTPO3H | U npu
3a/1a4u ¢ epreTudec | MOAEIUPO | MPOEKTHUP
OTJEIbHBIM | KUX BaHUIO OBaHUU
u CHUCTEM, npu AIIEKTPO?
HECYIIECTBE | PEILLEHBI NPOEKTHD | HEPreTH4
HHBIMH BCE OBaHUU €CKHUX
HEJI0YeTaMH | OCHOBHBIE | AJIEKTPO3H | CHUCTEM,
, 3a/1a4u ¢ epreTuyec | UMEroT
BBITIOJTHEHBI | HE KHUX MECTO
BCE 33J]aHusl | TPyOBIMH | CHCTEM, rpyOsbie
B ITIOJTHOM OIINOKaMU | pelIeHbI OIIHOKU
o0Beme , THUIIOBEIE
BBITIOJTHEH | 3aJla4H C
bl BCE HE
3aJaHus B | rpyObIMU
MTOJTHOM OImrOKaMu
o0BeMme, ,
HO BBITIOJTHEH
HEKOTOPHI | bl BCE
ec 3aJaHus,
HEeJoYeTa | HO HE B
MU MOJIHOM
obbeme
Ucnons3oBars | [Ipogemonc | I[Ipoaemon | IIpoaemon | [lpu
METO/IbI TPUPOBAHBl | CTPUPOBAH | CTPUPOBAH | PEIICHUU
IIPOrHO3HPOBA | BCE bl, B bl, B CTaHaapT
HUS OCHOBHBIE LEJIOM, LEJIOM, HBIX
Ka4eCTBEHHbBIX | YMEHUS BCE BCE 3a/a4 He
nokasarenei OPUMEHSTh | OCHOBHBIE | OCHOBHBIE, | IPOJIEMOH
paboThI METO/IbI YMEHHUS HO CTpUpOBaA
3NEeKTpooOOpYy | MPOTHOZUPO | MPUMEHSAT | HE HBI
JOBaHUS, BaHUs b METOJIBl | CUCTEMATH | OCHOBHBIE
CHOBAHHbBIC Ha | KQUECTBEHH | MPOTHO3UP | YECKU YMEHHUSI
MaTeMaTHUYeCK | bIX OBaHUS MPaBWIbH | IPUMEHST
oM IoKa3arejae | KayeCTBEH | b€, b METOJIbI
MOJIeIUpOBaH | i paboThI HBIX YMEHUS IIPOTHO3HU
WU TIpU EKTPo00O0 | MOoKa3aTena | METOMIbI pOBaHMUS
INPOEKTHUPOBAH | PYAOBaHUs, | €il pabOThl | IPOTHO3UP | KaYeCTBE
uu CHOBaHHBIE | 3JEKTPOOO | OBaHUS HHBIX
NIEKTPOIHEPre | Ha OpYZIOBaH | KaueCTBEH | [TOKa3aTell
THYECKUX MaTeMaTtuue | us, HBIX eit
CUCTEM CKOM CHOBAaHHBI | MOKa3aTen | paboThI
MOJEIUPOBA | € Ha eif paboThI | BIEKTPOO
HUH TIPH MaTeMaTH | JIeKTpoob | OopymoBa
IIPOEKTUPOB | YECKOM OpyJOBaH | Huf,




aHuu MOJEJIUPO | U, CHOBAHHBI
AJIEKTPOdHE | BaHWU NPU | CHOBAHHBI | € Ha
preTUYeCcKH | MPOEKTHp | € Ha MaTeMaTu
X CHCTEM, OBaHUU MaTeMaTH | YECKOM
pEUIEHBI BCE | BJIEKTPOIH | YECKOM MOJIEJIUPO
OCHOBHEIE epreTuyuec | MOJICIUpPO | BaHUU
3aJIa4u C KHX BAaHWM MPU | TIPU
OTJICIIBHEIM | CHCTEM, MIPOCKTUDP | MPOEKTUP
u penieHbl OBaHUU OBaHHUU
HECYILIECTBE | BCE AJIEKTPOSH | AIEKTPOI
HHBIMH OCHOBHBIC | €preTHYEC | HepreTud
HeJoYeTaMM | 3a7a4H C KHX eCKUX
: HE CHCTEM, CHCTEM,
BBITIOJTHEHBI | TPYOBIMH | PEIICHBI HAMEIOT
BCE 3aJaHMs | OIIMOKAMH | TUIIOBEIC MECTO
B ITOJTHOM : 3a/1a4yu C rpyobIe
o0Beme BBLIIIOJIHEH | HE OIIMOKHU
Bl BCE rpyobIMU
3amMaHug B | ommOKaMu
ITOJIHOM ,
o0BeMe, BBITIOJTHEH
HO Bl BCE
HEKOTOPHI | 3a/IaHMS,
ec HO HE B
Hego4yeTra | IOJTHOM
MU o0Beme
Ucnons3osars | [Ipogemonc | I[Iponemon | IIpoaemon | [lpu
CIIPaBOYHbIEC TPUPOBAHBI | CTPUPOBAH | CTPUPOBAH | PEIICHUU
MaTepuabl, BCE Bl B Bl, B CTaHIAPT
METOJbI OCHOBHEIC IIEJIOM, [IEJI0OM, HBIX
CIIOCOOBI YMEHHUS BCE BCE 3a51a4d He
MIPUMEHEHUS WCIIO0JIb30Ba | OCHOBHBIE | OCHOBHBIE, | POJIEMOH
COBPEMEHHBIX | Th YMEHHUS HO CTpUpOBA
M3MEPUTEIIbH | CIPaBOYHBIE | UCMOJIb30B | HE HBI
BIX B MaTtepualibl, | aTh CHCTEMAaTH | OCHOBHEIC
KOMITBIOTEPHBI | METOJIbI U CIIPABOYH | YECKH yMEHUs
X CUCTEM H CIIOCOOBI 1305 MPaBWIbH | UCIOJB30
TEXHOJIOT Ui MPUMEHEHU | MaTepuan | b€, BaTh
HEOOXOIUMBIX | o bl, METO/Ibl | YMEHUS CIIPaBOYH
JUTSE COBPEMEHH | U CITIOCOOBI | HCIOJIL30B | bI€
MOCTPOEHUS BIX MPUMEHEH | aTh Marepuan
Mojenei U3MEPUTEIND | U CIIpaBOYH | bI,
3JIEKTPO3HEPIe | HBIX U COBpPEMEH | bIe METOJIbI U
THYCCKUX KOMIBIOTEP | HBIX MaTepuana | CocoObl
CHCTEM HBIX CUCTEM | U3MEPUTE | bl, METOJbI | IPUMEHEH
51 JIBHBIX U U CIIOCOOBI | Hst
TEXHOJIOTHMI | KOMIIBIOTE | IPUMEHEH | COBPEMEH
HEOOXOIUM | PHBIX us HBIX
BIX IS CUCTEM U | COBPEMEH | U3MEpUTE
MOCTPOEHHUS | TEXHOJIOTH | HBIX JIBHBIX U
MoJeen 51 A3MEPUTE | KOMIIBIOT
JJIEKTPOIHE | HEOOXOIU | JHHBIX U EpHBIX




PreTUYECKU | MBIX IS KOMIIBIOTE | CUCTEM U
X CUCTEM, MOCTPOEH | PHBIX TEXHOJIOT
pEILIEHBI BCE | U CUCTEM U | Ui
OCHOBHbBIE MOJENEH | TeXHOJOr'W | HeoOXoau
3a71a4yu C ANEKTPOdH | U MBIX JIJIs
OT/ACIBHBIM | €preThyuec | HeOOXOau | MOCTPOECH
u KHX MBIX IS us
HECYIIECTBE | CHUCTEM, IIOCTPOEH | Mojesnel
HHBIMU penieHbl us AIIEKTPO?
HeJ0YeTaMU | Bce MOJICJIE | HepreTH4
, OCHOBHBIE | IEKTPOIH | ECKHUX
BBITIOJTHEHBI | 3a/1a4¥ C epreTuyec | CHUCTEM,
BCE 33JlaHUs | HE KHX UMEIOT
B MTOJTHOM rpyoOBIMH | CHCTEM, MECTO
o0beme OIINOKaMU | peleHbI rpyOsbie

, THUIIOBBIC OIIHOKU

BBITIOJIHEH | 3aJIa4H C

Bl BCE HE

3aJaHus B | rpyObIMU

MOJTHOM OImMOKaMu

o0BeMe, ,

HO BBITIOJTHEH

HEKOTOPHI | BI BCE

ec 3a/1aHus,

HEJ0YeTa | HO HE B

MU MTOJTHOM
obbeme

[Ipumensars Ha | lemonctpu | Jdemonctp | B nenom [Ipu

IIPaKTUKE pye T upye T JIEMOHCTp | paboTe He

OCHOBHBIE yMEHUue yMEHUue upyer JIEMOHCTP

TEOPETUYECKU | IPUMEHSATHh | IPUMEHAT | YMEHHE upyer

€ IOHATHUSA Ha [IPakTUKE | b Ha MPUMEHAT | YMEHUs

3JIEKTPOTEXHU | OCHOBHBIE MIpaKTUKE | b HA MIPUMEHEH

KU, 3aKOHBI TEOPETHUYEC | OCHOBHBIE | MPAKTHKE | U Ha

3JIEKTPOMAarHu | Kue TEOPETUYE | OCHOBHBIEC | IIPAKTUKE

THOT'O TIOJISL U | TIOHATHUSA CKHE TEOpPETUYE | OCHOBHBIE

TEOPUIO 3JEKTPOTEX | MOHATHS CKHE TEOpeTHY

JIEKTPUYECKU | HUK U, ANEKTPOTE | MOHATHUS €cKue

X U 3aKOHBI XHUK U, ANEKTPOTE | MOHATHUS

MarHUTHBIX 3JEKTpOMaAr | 3aKOHBI XHUK H, ANEKTPOTE

nenei; HUT HOTO AJIEKTPOMA | 3aKOHBI XHUK H,
HoJIs U THUT HOTO | 3JIEKTpOMa | 3aKOHBI
TEOPUIO OJIS U THUT HOTO | 3JIEKTPOM
BIEKTPUYEC | TEOPHIO MOJIS U arHUT
KHX U ANEKTPUYE | TEOPHIO HOTO MOJIS
MarHUTHBIX | CKUX U AJEKTPUYE | U TEOPUIO
LeTen, He MarHuTHbI | CKUX U ANEKTPUY
JIOMyCKaeT | X Ienew, MAarHuTHbI | €CKUX U




OIINOOK. JOTYCKaeT | X IETCH, MarHuTH
pan HO BIX LICTICH.
HEOOJIbIIN | PE3YIAbTAT
X OIIMOOK. | OTJIMYAETC
s HE
ri1y0OKUM
U ¥ HE
MTOJTHBIMU
CBEJICHUS
MHU.
YrpaBaste Hemonctpu | Hemounctp | Jdemonctp | He
aBTOMAaTHU3UPO | pye T upye T upye T chopmup
BAHHBIMHU yYMEHUE yMEHHE cinaboe OBaHO
MH(QOPMAIIMOH | YOPABJISTh | YOPABJIATh | YMEHHE yMeHHue
HBIMU aBTOMAaTH3U | aBTOMATU3 | YIPABJIAThH | YIPaBJISAT
CHUCTEMaMHU pPOB aHHBIMU | HPOB aBTOMAaTH3 | b
AJIEKTPOIHEpre | UHPOpMalld | aHHBIMU HUPOB aBTOMAaTH
THYECKHIX OHH BIMH uH(popMall | aHHBIMH 3UpPOB
ceTen; CUCTEMaMH | MOHH bIMH | UH(pOpPMALl | aHHBIMH
JNIEKTPO’HE | CUCTEMaM | MOHH bIMU | HH(pOpMa
preTUYecKu | u cUCTEMaM | IIUOHH
X CETEH, HE | DJIEKTPOdH | U BIMH
JOTIyCKaeT | epreT AJIEKTPOdH | CHCTEMaM
OImHOOK. WYECKUX eprer u
CeTen, WYECKUX AIEKTPOd
JIOITYCKAeT | CeTeH, HepreT
psn JOTYCKaeT | MYECKUX
HEOOJBIIN | MHOTO CeTeN,
X OIIHOOK. | OIINOOK. JIOTIyCKae
T MHOTO
rpyoBIX
OIIHOOK.
Ucnons3oBats | ITokasbiBaet | [TokaswsiBa | IlokaseiBa | He
METO/IbI CIIOCOOHOCT | €T eT cnabylo | moKa3biBa
MaTeMaTH4ecK | b CIOCOOHOC | CrIOCOOHOC | eT
oro UCIIOJIb30Ba | Th Th CIIOCOOHO
MOJIETTUPOBaH | Th METOJABI | MCIOJb30B | UCIOJB30B | CTh
usi MaTemMaThuie | aTh aTh UCIIOJIB30
YCTaHOBUBIIU | CKOTO METO/IbI METO/IbI BaTh
XCSl p&KMMOB | MOJICJIMPOBA | MAaTeMaT | MaTeMaTU | METOJIbI
paboThI HUS YEeCKOTo YEeCKOT0 MaTeMaTH
3JIEKTPO3HEPre | YCTAHOBUBII | MOJEIUPO | MOJAEIUPO | YECKOTO
TUYEC KOU uXxcst BAaHUS BAaHUS MOJIEJIUPO
CUCTEMBI PEKUMOB YCTaHOBUB | YCTAHOBHB | BaHUS
paboThI HIUXCS IUX Co YCTaHOBU
3JIEKTPOIHE | PEKUMOB | PEKHUMOB | BIIUXCS
pretudyecko | paboThI paboTsI PEXKUMOB
Il CUCTeMBI, | DJIEKTPOdH | DIIEKTPO3H | pabOTHI
HE epreTuuec | epreTudec | dJIEKTPOd
JIOITyCKaeT KOM KOM HEpPreT
OIINOOK. CHUCTEMBI, | CUCTEMBbI, | MUYECKOU
JIONYCKAET | IOMYCKAET | CUCTEMBI,




HE3HAUUTE | OIIMOKHU. | JIOMyCKae
JIbHBI € T rpyObIe
OIIHOKHU. OIIHOKH.
BJIJICTh:
Haspikamu VYcenemnoe | B nenom Nmeercs OtcyrcTB
dbopmanmuzany | YCIICNTHOE | MHHUMAJh | HE
U ¥ PCIICHUs] | CUCTEMaTW4 | BIIAJICHUE | HBIU W
3a1a4 ecKoe HaBbIKaMU | Habop ¢parMeHT
Pa3IUYHBIX BJIQJICHUE dbopmanu3 | HaBBIKOB, | apHOE
3TanoB HaBBIKAMU alyu u c BJIAJICHUE
NPOCKTUPOBAaH | opManm3a | peHICHHsl | HEKOTOPHI | 0a30BBIMU
us 110707871 3a/1a4 MU HaBBIKaM
AJIEKTPOIHEPTe | peHICHUs pa3uyHbBl | HEJOYeTa | U
TUYECKUX 3a1a4 X JTaroB MU, dbopmanus
CHUCTEM C pa3IUYHBIX | IPOEKTHP | opMaIHU3 | allud U
MIPUMEHEHHEM | JTaIloB OBaHUSA alyu u perieHus
COBPEMEHHOU | MPOEKTUPOB | AMEKTPOIH | pEHIeHUs: | 3ajad
Kiaccuukany | aHus epreTuyec | 3aaad Pa3ITUYHBI
Uu JJIEKTPOIHE | KUX pa3IUYHBI | X ITAOB
TpeOOBaHUM K | PrETHYECKH | CHCTEM C | X DTaroB MIPOEKTUP
MOJIEISIM 1 X CHCTEM C | IPUMEHEH | MPOCKTHDP | OBaHUSA
MOJICTUPOBAH | IPUMEHEHH | HEM OBaHUS AIEKTPOD
U0 eM COBPEMEH | DJICKTPOdH | HEpreTud
COBPEMEHHO | HOM epreTuyec | eCKux
71 Kimaccuu | Kux CHCTEM C
KJaccuuka | Kaluu u CUCTEM C | IPUMEHEH
11U U TpeOOBaHU | IPUMEHEH | HEM
TpeOOBaHUN | i K ueM COBpEMEH
K MOJIETISIM | MOJIETISIM | COBPEMEH | HOM
u u HOU Knaccudu
MOJIETTUPOBA | MOJEIUPO | KJIacCU(PH | KallUU U
HUIO BaHUIO Kalluu U TpeboBaH
TpeOOBaHU | Ui K
UK MOJENIAM
MOJENSIM | U
u MOJETUPO
MOJETUPO | BAHUIO
BaHUIO
HaBpikamun Ycnemrnoe B nenom HNwmeercsa OtcyrcTB
UCCIICJIOBAHUS | U YCIIEIIHOE | MUHUMAJb | € WU
u CUCTeMaTHu4 | , HO HBI dbparmeHT
MPOTHO3UPOBA | €CKOE cojepikaiy | Habop apHoe
HUS BIIaJICHUE ee HAaBBIKOB, | BJIaJICHUE
Ka4eCTBEHHBIX | HaBBIKAMH OTACNBHBI | C 6a30BBIMU
nokasarenen UCCJIEIOBaH | € HEKOTOPHI | HaBBIKaM
paboThI usu npoOensl | MU u
ANMEeKTpooOOpy | MPOTHO3HMPO | BIAJIEHUE | HEJAOYEeTa | UCCIEIOB
JOBaHUS, BaHUs HABBIKAMU | MU, aHUs |
CHOBAHHbIE HA | KAUECTBEHH | MCCIEAOBa | MCCIEA0BA | MIPOTHO3U
MaTeMaTH4ecK | BIX HUS U HUS U pOBaHMs
oM MOKa3aTese | MPOTHO3HP | MPOTHO3UP | KAYECTBE
MOJENUPOBaH | il pabOTHI OBaHUS OBaHUS HHBIX




WU TIpH ANIEKTPOOOO | KAaYECTBEH | KAYECTBEH | MOKa3ares
MPOCKTUPOBAH | PYIOBaHUs, | HBIX HBIX et
uu CHOBaHHBIC | TIOKA3aTeN | mokasaren | paboThl
3JIEKTPO3HEPre | Ha el paboThl | el paboThI | BIEKTPOO
TUYECKHUX MaTeMaTH4de | 3JEKTPooO | ANeKTpood | GopymoBa
CUCTEM CKOM OpYIIOBaH | OPYIOBaH | HUA,
MOJICTTUPOBA | U, us, CHOBAHHBI
HUU TIpU CHOBAHHBI | CHOBaHHBI | € Ha
POCKTUPOB | € HA ¢ Ha MaTeMaTH
aHuU MaTeMaTH | MaTeMaTH | YECKOM
9JIEKTPOIHE | YECKOM YECKOM MOJCITUPO
pPreTHYECKH | MOJCIUPO | MOJICIUPO | BAHUU
X CHCTEM BaHWU NIPH | BAHUH TIPH | TIPU
MPOCKTHP | MIPOCKTHP | MPOCKTHP
OBaHUU OBaHUU OBaHUU
DIIEKTPO3H | AJIEKTPOIH | IIEKTPOD
epreTuvec | epreTudec | HepreTud
KHX KHX ECKHUX
CUCTEM CUCTEM CUCTEM
Haspikamu Ycenemnoe | B nenom Nmeercs OtcyrcTB
WCIIOJIb30BaHA | U YCIICNTHOE | MHHUMAJh | HE
s CIPABOYHBIX | CUCTEMATHd | , HO HBIH WITH
MaTepuasos, €cKoe cojepxarni | Habop dbparmeHT
METOJIOB 1 BJIaJICHUE ee HABBIKOB, | apHOE
croco6oB HaBbIKAMHU | OTHENbHBI | C BIIaJICHUE
MIPUMEHEHUS UCIIOJIb30BA | € HEKOTOpHI | 6a30BBIMU
COBPEMEHHBIX | HUS npoOenbl | MU HaBbIKaM
W3MEpUTENbH | CIIPAaBOYHBIX | BIaJICHUE | HEJo4eTa | U
BIX U MaTepUajoB | HaBbIKAMHU | MU, HCII0JIB30
KOMITBIOTEPHBI | , METOJIOB M | UCIIOJB30B | HCIOJb30B | BAaHUS
X CUCTEM U croco6oB aHus aHus CIIPaBOYH
TEXHOJIOT Uil NPUMEHEHHU | CIOPAaBOYH | CIIPABOYH | BIX
HEOOXOUMBIX | o BIX BIX MaTepuan
TUIS COBPEMEHH | MaTepuan | MaTepuail | OB,
MOCTPOCHHUS BIX OB, OB, METO/IOB
Moenei U3MEpUTENIb | METOJIOB U | METOJIOB U | U
ANEKTPOIHEPTe | HBIX U Croco0oB | croco0oB | croco0oB
TUYECKHUX KOMITIBIOTEp | IPUMEHEH | MPUMEHEH | MPUMEHEH
CHUCTEM; HBIX CHCTEM | U us ust
u COBPEMEH | COBPEMEH | COBPEMEH
TEXHOJIOTUH | HBIX HBIX HBIX
HEOOXOUM | UBMEPUTE | UBMEPUTE | U3MEPUTE
BIX JITIST JBHBIX U JTBHBIX U JTBHBIX U
MOCTPOCHUS | KOMIIBIOTE | KOMITBIOTE | KOMITBIOT
Mojenei PHBIX PHBIX €pHBIX
JNEKTPOIHE | CUCTEM M | CUCTEM M | CUCTEM U
PTeTUYECKH | TEXHOJIOTH | TEXHOJOTH | TEXHOJIOT
X CUCTEM 51 51 15071
HeoOxoau | HeoOxoau | HeoOXxoau
MBIX JJIs1 MBIX 151 MBIX 151
MOCTPOCH | MOCTPOEH | MOCTPOEH
usi ust ust




MOJENIeH MOJENIen MOJENen
AJIEKTPOSH | BJEKTPOIH | DIEKTPOD
epreTuyuec | epreTudec | HepreTud
KHX KHX €CKUX
CUCTEM CUCTEM CUCTEM
Hassikamu IIpogemonc | Ilponemon | Mmeercs He
WCIIOJIb30BAaHU | TPHU pOBAJ CcTpHu MUHHMAaJIb | POJAEMOH
s OCHOBHBIMU | BBICOKHE poBai HBII CTpHD
TEOPETHYECKH | HABBIKU HaBBIKU Habop oBaj
MU MOHSATUSAMH | IPUMEHEHU | IPUMEHEH | HAaBBIKOB 6a3oBbIC
AJIEKTPOTEXHU | ST OCHOBHBIX | HsI MPUMEHEH | HaBBIKU
KM, 3aKOHAMH | TEOPETHUYEC | OCHOBHBIX | S MIPUMEHEH
AJIEKTPOMArHu | KHX TEOPETHYE | OCHOBHBIX | S
THOTO TIOJISI U | TIOHATUM CKHX TEOPETHYE | OCHOBHBIX
TEOPUHN AIEKTPOTEX | MOHATUH CKHX TEOpEeTHY
JNIEKTPUYECKH | HUK H, AJIEKTPOTE | MOHATUM €CKUX
X U 3aKOHOB XHUK H, AJIEKTPOTE | MOHATUH
MarHUTHBIX JJIEKTpOMAr | 3aKOHOB XHUK H, AJIEKTPOTE
Hernen HUT HOTO AJIEKTpOMa | 3aKOHOB XHUK H,
MOJISI U THUT HOTO | DJIEKTpOMa | 3aKOHOB
TEOPUH TOJISI ! THUT HOTO | DJIEKTPOM
DJIIEKTPUYEC | TEOPUU TIOJISI | arHUT
KHUX U JJIEKTPUYE | TEOPUU HOTO TIOJISt
MarHuTHBIX | CKMX U ANIEKTPHUYE | U TEOPUHU
LEIeH. MarHuTHbI | CKMX U ANEKTPUY
X Lenew, MarHuTHbI | €CKUX U
JIOTyCKaeT | X Lenew, MarHuTH
HE3HA4YUTE | MHOTO BIX LIETIEH,
JIBHEI € omnooK. JOTIYIIICH
OIIIMOKH. bl TpyOBIC
OIKOKH.
Texaukon Bnaneer Bnaneer ITokazan [Ipu
paboThI ¢ TEXHUKOU TEXHUKOU | craboe pabote He
aBTOMATHU3UPO | pabOTHI C paboThl ¢ | BIAJICHUE | IEMOHCTP
BAHHBIMU aBTOMAaTH3U | aBTOMATH3 | IIPABWJIaM | UPYET
UH(GOPMAIMOH | pOB aHHBIMU | UPOB u BJIaJICHUE
HBIMU uH(pOpMaLld | aHHBIMH TEXHUYECK | TEXHUKOU
CUCTEMaMHU OHHBIMH uHpopmall | oi paboTsI ¢
3JIEKTPO3HEPre | CHCTEMAMH | MOHH bIMU | TEXHUKOM | aBTOMaTu
TUYECKUX JNIEKTPOIHE | cUCTeMaM | paboThl ¢ | 3UPOB
cerei prer u aBTOMATU3 | aHHBIMU
NYECKUX AJIEKTPO3H | UPOB uHpopma
ceTel, He epreTuyec | aHHbIMU LUOHH
JOMyCKaeT | KUX ceTei, | nHdopmall | bIMU
OIINOOK. HO UMEET | UOHHBIMHU | CUCTEMam
HE cucTeMaM | U
MOJIHbIE u ANEKTPOd
CBEJICHUA. | DJIEKTPOdH | HEPreT
eprer NYECKUX
MYECKUX ceTen.
ceTen.
Hassikamu Hemonctpu | JemoHncrp | IIponemon | IIpu




NPUMEHEHUSI | pye T OIBIT | UpYe T | cTpH pabote He
METO/I0B IPUMEHEHHU | OIBIT poBail JEMOHCTP
MaTeMaTH4eCK | I METOJIOB | IPUMEHEH | ClIa0bli upyer
OTOMOJIEJIUPOB | MaTeMaTuye | Us OTIBIT OTIBIT
aHus CKO ro | METOJIOB IIPUMEHEH | IPUMEHEH
YCTaHOBUBIIM | MOJIEJIMPOBA | MaTeEMaTU | U us
XCSl PEXUMOB | HUS YECKO IO | METOJOB METO/I0B
padoThI YCTaHOBHUBII | MOAEIUPO | MaTeMaTH | MareMaTu
JNIEKTPOIHEPre | UX csl | BaHUS YeCKO IO | YECKO TO
TUYECKOU PEeXUMOB YCTaHOBUB | MOJEJIUPO | MOJEIHUPO
CUCTEMBL. paboThl IIMX  Cf | BaHUS BaHUs
JJIEKTPO’HE | PEKUMOB | YCTAHOBUB | YCTAHOBH
prer paboTsI IIMX  Cf | BIIUX CS
NYECKOM AIIEKTPO3H | PEKUMOB | PEXKHMOB
CHUCTEMBI. eprer paboThI paboThI
MYECKOM ANEKTPOSH | DIEKTPOI
CUCTEMBI , | €preT Heprer
JIOIIYCKAaeT | M4ECKOU NYECKOU
HE3HAYUTE | CUCTEMBl | CUCTEMBI.
JbHBI €| C,
OIIMOKH. JIOTTyCKaJl
MHOTO
OImrOO0K.
OHGHO‘-IHBIG MaTCpualibl A IHIPOBCACHHUA TCKYIICTO KOHTPOJIA H
IPOMEXKYTOYHOM aTTecTalluu NpuBeeHbl B [Ipunokenun k padouei nmporpamMmme
JTACIIUILJINHEI.
IlonHBIi  KOMILIEKT SaﬂaHI/Iﬁ H MaTcpualioB, H€O6XO,III/IMLIX JJIA
OIICHUBAHMUS  PE3yJIbTATOB OOyYCHHS TIO0 JUCHUIUIMHE, XpaHUTCA Ha
KadeapepazpadoTInKa.

5. YueOHO-MeToan4ecKoe U MHGOpMAMOHHOe o0ecrieyeHue JUCHUITUHBI

5.1. Y4yeOHO-MeTOAMYECKOE O00ecIIeUeHue

5.1.1. OcHoBHas 1UTEpaTypa

1. DnexkTpuuecKkue CUCTEMBI M CEeTH : yueOHoe nocobue Juis By30B / A. B. JIbikuH. - M. :
Jloroc, 2007. - 254 c. - (HoBas ynuBepcuterckas oubnuoreka). - ISBN 978-5-98704-055-8. -
Tekct : HemocpeACTBEHHbIH.

2. Topmau, b. A. Maremaruueckoe MojenupoBanue. lloctpoeHue Monaeneit u
yrcnenHas peanuzauus / b. A. I'opnay, B. I'. [llaxoB. — 5-e u3n., crep. — Cankr-IletepOypr :
Jlanp, 2023. — 292 c. — ISBN 978-5-507-46275-9. — Tekct : amekTpoHHbIH // JlaHb :
aNeKTpOHHO-OnbOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/305219 .

3. Jlumaii, b. P. KomnbroTepHble MOJENN 3JIEKTPOMEXaHMUYECKHX CUCTeM. Mojenu
OCHOBHBIX KOMIIOHEHTOB 3JJIEKTPOMEXAHUYECKUX CHCTEM / Jlumait B. P. - Mocksa :
Usznarensckuit jom MOU, 2019. - ISBN 978-5-383 01351-9. - Tekcrt : snexTpoHHsIi // OBC
"KoHcynpTaHT cTyaeHra" [caiT]. - URL
https://www.studentlibrary.ru/book/ ISBN9785383013519 html

4. Cemakun, W. T'., IlporpammupoBaHue, 4MCIEHHBIE METOAbI U MaTeMaTHYECKOe
MojenupoBanue : yuebHoe nocobue / U. I'. Cemakun, O. JI. Pycakosa, E. JI. Tapynun, A. II.
[HIkapanyra. — Mocksa : KnoPyc, 2023. — 298 c¢. — ISBN 978-5-406-10904-5. — URL.:
https://book.ru/book/947073. — TekcT : AIeKTPOHHBIH.



5.1.2. lononHuTEIbHAS JIUTEPATypa

1. PGKOMGH[[aI_[I/II/I MO0 TECXHOJIOTHYCCKOMY ITPOCKTUPOBAHUTIO HOI[CTaHI_[I/Iﬁ MNEPEMECHHOTO
TOKa ¢ BBICIIMM Hampsbkenuem 35 — 750 kB . — Mocksa : DHAC, 2017. — 80 ¢. — ISBN
978-5-4248-0135-8. — TekcT : >neKTpOHHBIH // JIaHb : 3MEKTPOHHO-OMOINOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/104452.

2. Kapanersn, W. I'. CrnpaBoYyHMK TO MPOEKTHPOBAHHMIO DIEKTPUUYECKUX CETEH :
cupaBounuk / U. I'. Kapanersu, /1. JI. ®aiibucouu, M. M. Ilammpo ; nox pemakuumeid /1. JI.
®daitbucosnua. — 4-e, u3a. — Mocksa : DHAC, 2017. — 376 c. — ISBN 978-5-4248-0049-
8. — Tekcr : snekrponHslii / Jlane : snekTpoHHO-OMOnMorewynas cuctema. — URL:
https://e.lanbook.com/book/104578.

3. Tyros, B. B. [IpoekTipoBanre aBTOMaTH3UPOBAHHBIX CHCTEM YIPABICHHS | yIeOHOE
nocobue st By3oB / B. B. Tyros, A. . Ceprees, H. C. [llapoB. — 3-¢ u3n., crep. — CaHKT-
[MerepOypr : Jlanp, 2022. — 172 ¢. — ISBN 978-5-8114-8987-9. — Tekct : anmekTpoHHbIH //
Jlanb : anexTpoHHO-OMOMHOoTeuHas cuctema. — URL: https://e.lanbook.com/book/186064.

4. TexHUYECKHE CPEJICTBA TUCTIETIYCPCKOTO U TEXHOJIOTHYECKOTO YIIPABIICHUS : yaeOHas
mporpaMma sl CTYJIEHTOB 3a09HOW (OpMBI OOydeHHUs 1O 00pa3oBaTelIbHON IMporpamme
"PeneliHas 3ammTa W aBTOMATH3alMs DIIEKTPOIHEPreTUYECKHX CHCTEM' HaIlpaBJICHUS
noarotoBku 13.03.02 "DOnekrposnepreruka u anekrporexHuka" / coct. A. H. NaBpunenko. -
Kazans : KI'DY, 2017. - 32 c. - URL.: https://lib.kgeu.ru. - Tekcr : ameKTpOHHBII.

5. [IlporpammHOoe oOecneueHrne H3MEPUTEIBHBIX MPOLECCOB : J1abOpaTOPHBIN
npaktukym / O. B. Kozenxos, U. B. Jlomakun. - Kazans : KI'QVY, 2017. - 95 c. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekcrt : 37eKTPOHHBIIA.

6.MadopmManoHHBIE TEXHOJIOTHH B AJIEKTPOIHEPTeTHKE | METOIMYECKHE YKa3aHUS TI0
BBITIOJTHEHHIO JIa0opaTopHBIX padot / coct.: A. E. Ycaue, D. P. lNalipyraunosa. - Kazans :
KI'DY, 2016. - 55 c. - URL: https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekcr
3IEKTPOHHBIMN.

7. TlporpammHoe oOecriedyeHHWE CHUCTEM YIpaBJieHUs : MpakTukym / coct. WM. M.
Cadapos. - Kazans : KI'DY, 2023. - 28 c. - URL.: https:/lib.kgeu.ru/. - TekcT : 371€KTPOHHBIIA.

5.2. UudopmanuonHoe odecrnedyeHue

5.2.1. DiIeKTPOHHBIE U HHTEPHET-PECYPCHI

Ne HaumeHnoBanue QJICKTPOHHBIX U HUHTCPHECT-
Cchuika
n/m pecypcoB
3bCJlanb https://ibooks.ru/reading.php?produ
1 ctid=25319
5 LMS MOODLE http://Ims.kgeu.ru/course/view.php
?id
3 3bC BOOK.RU https://book.ru/book
4 ObC KoHcynbTaHT CTyneHTa http://www.studentlibrary.ru/book

5.2.2. IlpodeccrnoHaiibHbIe 0a3b JTAHHBIX




HanmenoBanue npodeccnoHanbHBIX 0a3 Pexum
1/ Anpec
0 JTAHHBIX JOCTYTIa
Odunmanbuerit caiit MunucrepctBa Hayku u|https://www.minobrnauki. |https://www.m
BBICIIEr0 00pazoBaHusi PO gov.r u/ in
ITopran  ®enepanbHBIX  IOCYIAPCTBEHHBIX . http://fgosvo.r
2 |oOpaszoBarenbHbix  cranmaproB  Beicmero [http://fgosvo.ru U
o0OpazoBaHus
3 OdunmansHbIIH caiT Mumnucrepcralhttps://minenergo.gov.ru/o htotps://mlnener
sHepretuku Poccuiickoit deneparuu pend ata .ggov.ru Jopenda
4 |Poccuiickasi HAMOHANIbHAST OMOIMOTEKA http://nlr.ru/ http://nlr.ru/
5 YHuBepcurerckas HHPOpPMAIMOHHAs CUCTEMaA uisrussia. msu.ru uisrussia.msu.r
Poccust u
6 |eLIBRARY.RU www.elibrary.ru www.elibrary.r
7 |Texuuueckas OnbIHOTEKA http://techlibrary.ru P;/tpr:lﬁ/techllbra
HanwmonanpHast  2yekTpoHHas — OHOIOMOTEKa _ https://rusneb.r
8 (H3B) https://rusneb.ru/ u/
5.2.3 b OopMaMOHHO-CIIPABOYHBIC CUCTEMBI
No
HaumenoBanue nH}popMamoHHO-CIIPaBOYHBIX Pexnm
/ Anpec
0 CHCTEM JOCTyTa
1 [FICC «Konexoy / «Texoxerepts http://app.kgeu.local/Hom [http://app.kgeu
el/Ap ps o
2 |«"apaHT» http://www.garant.ru/ http:/www.gar
an t.ru/
3 [«KOHCYIBTAaHT ILIIOCH http://www.consultant.ru/ nttp:/www.co
nsu Itant.ru/

5.2.4. JIMIIEH3MOHHOE M CBO60,Z[HO PacIIipoCTpaHACMOC TIIPOTrpaMMHOC

obecrieyeHue AU CIIUTIIIMHBI

Ne PexBu3UTHI

n/ | HaumenoBaHue nporpaMMHOro o0ecrieueHus Onucanue IO ITBEPK TAFOTIIHX

i JIOKYMEHTOB
[Taker nmporpamm 1ist|CBoGO1HAS

1 |Adobe Acrobat CO30aHUs U|muuensus Hewucki.
npocMoTpa  (aiioB|mpaso. Beccpouno
11O A7st| CeoGoiHas

2 [LMS Moodle 3¢ dexTuBHOTO munensus  Hewnck
OHJIAlH- npaso. beccpouno

"3AO0 ""TakcHer-

[Tons3zoBarensckast [CepBuc""  NellO-

3 [Windows 7 IIpodeccuonanbnas (Starter) onepaloHHas JIULL 0000/2014 ot
cucreMa 27.05.2014 Hewucku.

npaBo. beccpouno




AutoCAD 2008 EDU 20 pack NLM (+ teacher [[Iporpammuoe 3A0 "CuCodr
license) RUS oOecrieueHue st Kazanp" NeCS
4 aBTOMAaTH3aIux 08/15 ot 25.03.2008
npouecca Hewucki. npaso.
MpoeKTUpoBaHus U [beccpouno
MathCAD 14 Full [Iporpammuoe 3A0 "CuCodr
CPEICTBO st Kazanp" NeCS
5 BBITTOJTHCHHS 08/15 ot 25.03.2008
pa3HOOOpa3HBIX Hewucki. ipaso.

MaremMaTudeckux u  [beccpouno

LabVIEWProfessionalDevelopmentSystemfor

Cpena rpaduueckoro(3A0

6| nporpammupoBanus |"CodrJlaiitnTperin"
Windows " paspaGoTkn|Ne2013.39442
3A0
7 |Kommac-3D V13 [Iporpammuoe "Co¢rJlaitnTpeiin"
obecrnieueHue i[Ne33659/KZN12 ot

8 [[TporpammHubIii KomIuTeke RastrWin

IO nna pemwenusa|CeobomHas
3a/a4 MO pacyery,|mumeH3us Hewnckn.
aHanu3y U|mpaBo. beccpouno

6. MaTepuajibHO-TeXHUYeCKOe olecnedeHne TMCUMIINHBI

HaumenoBanue HawnmenoBanme yaeOHOM
BHUJIa y4eOHOM ayIUTOPUH, IMepedens HEOOXOIMMOTO 00OPYIOBAHUS U
paboThI CIIeaIM3UPOBAHHOM TEXHUYECKHX CPEICTB 00y4ICHHs
nmabopaTopuu
Jlexumu YueOHas ayautopus s Crenmann3upoBaHHAS yaeOHast MeOeb,
HPOBEICHUS 3aHIATHI TEXHHUYECKHE cpeacTBa 00y4eHus,
JIEKLIMOHHOT O THIIA CAyXKallMeIi  TPEICTaBICHHUS  Y4eOHOM
uHpopmaruu 0O0JIBITION ayIUTOPUHU
(MyJIbTUMEIUIHBIA TPOEKTOpP, KOMIIBIOTEP
(HOyTOYK), 9KpaH), JIE€MOHCTPAIMOHHOE
00opynoBaHue, yaeOHO-HATJIAIHBIE TI0COOMS
JlaGopaTopHbie |YuebHas naboparopus Criennanu3upoBaHHOE nabopatopHoe
paGoTHI «DJnekrporHepreruka» 1'-212, | obopymoBanme 1o MpohuIiIro TabopaToOpuu:

JlabopaTopnsle crenap 33-1-C-K

YueOHas maboparopus
«MHTeMmIeKTYaIbHbIE CHCTEMBI
ydera 3neKTpodHeprum» [-113

Criennanu3upoBaHHOE nabopatopHoe
o0opyIoBaHue Mo MPOGUITIO JTa00PaTOPUH:
Jlaboparopnsie ctenast J11-1-C-K
JlabopaTopHble CTEHIBI «ABTOMATH3WPOBAHHBIN
YUeT JIEKTPUYECKOH IHEPTUN

110

Y4eOHO-UCCIIEN0BATENBCKIUHA
TOJIMTOH

O6opynoBanue y4e0HO-UCCIIEI0BATEIBCKOTO
nonurona «Iloncranmus 110/35/10 kB»

OITY ¢ 3PY 10kB «I1C110/35/10%»
JlucrieTuepckuii MyHKT C TeleylnpaBlIeHHEM

VYuebnas nabopaTopus
«Maremarrudeckue 3a1a41
anekTposHepreruku» b-305

Criennanu3upoBaHHOE nabopatopHoe
00opyznoBaHue 10 NPoPUITIO Ta00PaTOPHUHU:
maker TOI]




1. Windows 7 IIpodeccuonansnas (Pro):
nmoroBop Ne2011.25486 or 28.11.2011 ,
muuensuap — 3A0 «Codr Jlaitn Tpeiia», Tun
(BUI) MUILIEH3UU — HEUCKIL. TIPABO, CPOK JACHCTBHS
JIUTICH3UH - OECCPOYHO.

2. Office Standard 2007 Russian OLP NL
AcademicEdition+: goroBop Ne21/2010 ot
04.05.2010, muuenzuap - 3A0 «Codrt Jlaiin
Tpeitn», Tan (BUI) JHMIEH3UH - HEUCKI. TPABO,
CPOK JICHCTBUS JTUIICH3UH - OECCPOYHO

3. LMS Moodle. CBobOoaHast NHILIEH3MS, THII
(BuA) MUIIEH3UM - HEUCKJ. TPaBO, CPOK JAEHCTBUS
JUTIEH3UH - OECCPOUHO.

4. Adobe Flash Player. CBoOomHasi nuieH3us,
TN (BUJ) JIMIEH3UH - HEUCKJI. IPaBO, CPOK
JICHCTBHSI JIUIICH3UH - OECCPOUHO.

5. Bpay3ep Firefox. CroOoaHas NHIIEH3US, THII
(BU) MUIIEH3UH - HEUCKJI. TIPaBO, CPOK JEHCTBUS
JTUTICH3UH - OECCPOUHO.

6. bpayzep Chrome. CBoOojHas JIMIICH3US, THI
(Bu) MUIIEH3UH - HEUCKJI. TIPaBO, CPOK JCHCTBHS
JIUIIEH3UH - 6ECCPOYHO

KomnbroTepHslii Kitacc ¢
BbIXOJI0M B MHTepHET [-217

Cnenmanu3upoBaHHasi  y4eOHass  MeOenb,

TEXHUYECKUE CpeacTBa oOyueHus
(MyJIbTUMEIUIHBIA TPOEKTOpP, KOMIIBIOTED
(HOYTOYK), JKpaH), JIUTIEH3UOHHOE

porpaMMHOE 00ecriedeHIE

1. Windows 7 IlIpodeccuonansnas (Pro):
noroop Ne2011.25486 ot 28.11.2011
munenzuap — 3A0 «Codr Jlaiin Tpeitn», Tun
(BMI) JNMIIEH3UM — HEWCKI. TMPaBO, CPOK
NecTBUS JUICH3UU - 6eccpoyHo.
2. Kowmmac-3D V18 IIpoextupoBanue B
CTPOUTENBCTBE M APXUTEKType, JJAOrOBOP
231/20 ot 3.08.2020, munensuap - OOO
"ACKOH-KamMa KOHCalaTHHT", THO (BH.I)
JUIEH3UU - HEUCKI. IPaBO, CPOK JIEHCTBUS
JTUIECH3UU - OeccpoyHo.
3.LabVIEWProfessionalDevelopmentSystem
forWindows, JIOTOBOP Ne2013.39442,
munen3uap - 3A0 «Codrt Jlaitn Tpeia», Tun
(BMI) JWIEH3WMM - HEUCKI. IIpaBO, CPOK

JENCTBHUS JUILIEH3UH - OeccpouHo.
4. LMS Moodle, cBoO0OHAS TULIEH3US, THII
(BUI) JIMIEH3UM — HEUCKI. TpPaBO, CPOK
JEHCTBUS JTULEH3HH - 0eccpovHo.

5. bpayzep Chrome, cBoOOgHas JHIIEH3US,
TUM (BUJ) JTUIEH3UU — HEUCKII. MPaBO, CPOK
JeNCTBUS JUICH3UU - OeccpoyHo.
6. AutoCAD 2008 EDU 20 pack NLM (+
teacherlicense) RUS , moroBop NeCS 08/15
or  25.03.2008, gnuuensmap - 3AO
"CuCodrKazanp",tun (Bua) IUICH3UU —
HEUCKJI. TMPaBO, CPOK ACUCTBHS JTUICH3UU -




OeccpoyHo.

7. LabVIEWFullDeveiopmentSustem
.Windows .NI SoftwareSe, morosop Ne260
ot 19.08.2015, muuensuap - OOO "llurep
Codt", Tun (BHI) IMIEH3UM — HEUCKIL.
MpaBo, CPOK  JACHUCTBUS  JIMLEH3UH -
OeccpoyHo.

8. TIlporpammubii komiuiekc RastrWin,
CBOOOHAS JIMLIEH3US, TUII (BU]1) JTULIEH3UU —
HEHCKJI. TIPaBO, CPOK ICWUCTBUS JIMICH3UH -
OecCcpoyHO.

Kommerorepnsiii kinacc [1-726

CrneunanusupoBaHHas ydyeOHas  MeOeb,

TEXHUYECKUE CpeacTBa o0yueHus
(MyJIbTUMEIUIHBIA TPOEKTOpP, KOMIIBIOTED
(HOYTOYK), JKpaH), JUIIEH3UOHHOE

IpOrpaMMHO€E 0OecrieyeHre

Buneokamepa  IPHIKVISONHiWatchDS-
1114, Gemnprit ¢ OTOKOM MUTAHUS

Jlemo-cTeH KOMIIaHUH Legrand
Ne2013041200070 M10040 [Hxad
KOHJIEHCATOPHOM OaTapen
MynsTuMenuiiHbil  TpoexkTop  EPSONEB-
W02, xabenr VGA 10MCEMBIRDCC-
PPVGA-10

Momno6nok HibertekT22 21.5 1920x1080, 4
USB 2.0, saemmuii BI1, IntelPentium/kinas —
11 komiteKTOB

Hemo-crenn moaynsHOM mnpoxykuuu OOO
"KonTtakTtop»

KomnbroTepHsiil kiiacc
B-113A

CrneuunanusupoBanHass yueOHas  MeOelb,

TEXHUYECKUE cpexncTsa oOyueHus
(MyJTBTUMEIUIHBI MPOEKTOP, KOMITBIOTEP
(HOYTOYK), JKpaH), JIUIIEH3UOHHOE

IporpaMMHOE 0OecrieyeHre

1. Windows 10 momamHsas [mig OJIHOIO
A3bIKa, THII JIMLIEH3UU - TIPEyCTaHOBJICHHAS,
CPOK JEHCTBUS JHUIEH3UU - OECCPOUHO.
2. Office Standard 2007 Russian OLP NL
AcademicEdition+: morosop Ne21/2010 or
04.05.2010, nmuuensuap - 3A0 «Codt Jlaitn
Tpeiin»y, Tanm (BUA) JHIEH3UU - HEHUCKIL.
npaBo, CPOK JEWUCTBUA  JUIECH3UU -
06eccpouHO

3. Bpayzep Chrome. CBobGoaHas JHIEH3US,
TUM (BU]) JHUIEH3UHU - HEUCKJL. MPaBO, CPOK
JENCTBUS JIULIEH3UU - OECCPOYHO.

4. Adobe Acrobat. CBoOoaHas ITUIIEH3US,
TUM (BU]) JUIIEH3UHU - HEUCKJL. MPaBO, CPOK
NEHCTBUS JIULIEH3UU - 6ECCPOUHO.

5. BuptyanbHblii J1a00paTOpHBI  CTEH[
"CosineuHasi (oTOdIEKTpUUEcKas cucrema'
(munensus Ha 10 TIK)




6. Ilporpamma mns DOBM PF4Education
(25n0783.) CIin Sner
7. TIO BuptyanbHblii y4eOHBI KOMIUIEKC
"VCTpOHCTBO M HPHUHIUN PpaboOTBl MHUHHU
(Muxpo) I'DC" (10 nons3)

8. BupryanbHbIii 71a0OpaTOPHBIA  CTEHA
" AkkymynupoBanue 3Hepruu” (1 nosnp3)

KomneroTepHslii knacc
Bb-305A

Crnenuanu3upoBaHHass  ydeOHass  MeOerb,

TEXHUYECKUE CpeacTBa o0yueHus
(MyJIBTUMEIUIHBIA TPOEKTOpP, KOMIIBIOTED
(HOYTOYK), JKpaH), JUIEH3UOHHOE

IpOrpaMMHO€E 0OecrieyeHre

1. Windows 7 IlIpodeccuonansuas (Pro):
noroBop Ne2011.25486 ot 28.11.2011
munensuap — 3A0 «Codrt Jlaiin Tpeliay, Tun
(BUA) JUUEH3UUM — HEUCKJI. MpaBo, CpPOK
JIEUCTBUSI JINIIEH3UU - OECCPOUHO.

2. Office Standard 2007 Russian OLP NL
AcademicEdition+: morosop Ne21/2010 ot
04.05.2010, munensuap - 3A0 «Codt Jlaiin
Tpelia», Tun (BUO) JULEH3UHU - HEUCKIL.
paBO, CpPOK  JEUCTBHUS  JIMLEH3UH -
O6eccpoyHo

3. LMS Moodle. CBoOoanast TALEH3US, THUII
(BMI) IWIIEH3WH - HEUCKI. TIPaBO, CPOK
NEeNCTBUS JINLIEH3UU - OECCPOYHO.

4. Adobe Flash Player. CBoOoanas
JUIEH3US, TUT (BHI) JIMIEH3UU - HEHUCKIL.
npaBo, CPOK JEWUCTBUA  JUIEH3UU -
OeccpoyHO.

5. Bbpaysep Firefox. CBoGoaHasi JHIeH3US,
TUN (BUJ) JHILIEH3UHM - HEUCKJ. MPaBO, CPOK
NEMCTBUS JIMLIEH3UU - OECCPOYHO.

6. bpayzep Chrome. CBoOojaHas JHIICH3UA,
TUM (BU]) JHUILIEH3UHU - HEUCKJL. MPaBO, CPOK
NEHCTBUS JINLIEH3UU - 6ECCPOYHO.

7. Adobe Acrobat. CoOogHas IULIEH3HA,
TUM (BU]) JHUIEH3UHU - HEUCKJL. MPaBO, CPOK
JEHCTBUS JINLIEH3UU - OECCPOUHO.

8. BupryanbHblii 71a00paTOpHBIN  CTEHI
"Conneunasi (oToanekTpuyeckas cucrema"
(munen3us Ha 10 TIK)

9. Ilporpamma a1t OBM PF4Education
(25m0783.) CIi1 Sner
10. TIO BupTryanbHBIATY4eOHBIH KOMILIEKC
"VCTpoHCTBO M HpUHIUN PpaboThl MHUHU
(muxpo) I'DC" (10 nons3)

11. BupryanbHblii 11a00paTOpHBIA CTEH]
"AxkkyMmynupoBanue 3Heprun" (1 noss3)

12. COMSOL Multiphysics, CeteBas
muneH3us Ne 9601249 (FNL) ms 1

KoMnbroTepHslIii Ki1acc ¢

28 mocaouHbIX MeCT, MOHOOJIOK (15 mT),




BBIXOJOM B MIHTEpHET

B-301

MYJIbTUMEAUMHBIN IPOEKTOP, IMOAKIIOYEHUE K
cetd "MHTEpHET", 1OCTYII B AIEKTPOHHYIO
uH(HOPMAITMOHHO-00Pa30BATEILHYIO CPEAY

1. Windows 7 IIpodeccronanbhas (Pro):
noroBop Ne2011.25486 ot 28.11.2011,
manensuap — 3A0 «Codr Jlaiin Tpeitny, Tamn
(BM) IMIIEH3UH — HEUCKIL. TIPABO, CPOK
JIEHUCTBUSI JINIIEH3UU - OECCPOUHO.

2.
OptimizationToolboxAcademicnewProductFr
om 10 to 24 GroupLicenses (perLicense)
Monynb penieHus 3a1a4 JMHEHHOM,
KBaJpaTUYHOM, HETOUUCICHHON U
HeNMHerHol ontumu3anuu 111 MATLAB,
noroBop Ne2013.39442, nuuensuap - 3A0
«Co@r Jlaitn Tpeia», Tun (BUA) JIULEH3UH -
HEWCKJI. TIPaBO, CPOK JICHCTBHS JIUIIEH3UH -
OeccpovHO.

3. Kommnac-3D V18 IIpoektupoBanne B
CTPOMTEIHCTBE M aPXUTEKTYPE, TIOTOBOP
231/20 ot 3.08.2020, muuenzuap - OO0

" ACKOH-KaMa KOHCAJITUHT", TUII (BUA)
JIMIICH3WH - HEUCKIL. TIPaBO, CPOK JICHCTBHS
JUTIEH3UH - OECCPOYHO.

4. LMS Moodle, cBoO0nHasA TULICH3HUS, TUIT
(BW) TUIIEH3UH — HEUCKIL. TIPaBO, CPOK
NENCTBUS JINLIEH3UU - OECCPOYHO.

5.bpayzep Chrome, cBoOO0AHAsI JIUTIICH3US, THIT
(BW) TUIIEH3UH — HEUCKIL. TIPABO, CPOK
JEHCTBUS JIMLIEH3UU - O6ECCPOYHO

KomnbroTepHsliii kacc ¢
BBIXOZI0OM B MHTEepHET B-6002

Cnenunanu3upoBaHHas ydyeOHass MeOenb Ha
30 mocamounbsix MecT, 30 KOMIIBIOTEPOB,

TEXHUYECKUE cpexncTsa oOyueHus
(MyJTBTHME-MHHBIA TTPOSKTOP, KOMITBIOTEP
(HOYTOYK), JKpaH), BHJICOKaMEPHI,

IMPOIrpaMMHOC obecnieyeHne

KommnbroTepHblii Kitacc ¢
BeixogoM B Murepuer A-309

CreuunsupoBaHHasi MeOenb, KOMIBIOTEpHAs
TEXHUKAa C BO3MOXXHOCTBIO BBIXOJAa B
WNutepHer u oOecrieyeHHEeM JIOCTyNa B
O1OC, IPOrpaMMHOE
obecrieuenneCructeMHbll  O1OK  Aquarius
(12mt) TIpoextop «Vivitek» (1 mT),Ixpan
s npoekropa (lmr),Monutop Aquarius
(12 mmr)

CamocrosTenbHas
pabota

KommnbroTepHblii Kiacc ¢
BbIX0J0M B MHTEepHET B-6002

Creuunanu3upoBaHHass yuyeOHas meOenb Ha
30 mocagouHblx MecT, 30 KOMIIBIOTEPOB,

TEXHUYECKUE CpencTBa oOyueHus
(MyJIbTUME-IUIHHBIA TIPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BUJIEOKAMEPHI,

porpamMMHoe o0ecrieyeHue

YuTaanbHbBIN 3a1
OnOIMOTEKHU

CHCI_II/IaJ'II/BI/IpOBaHHa}I MC6CJ'IB,
KOMIIBIOTCPHAA TCXHHKA C BO3BMOKHOCTBIO




BbIX0J1a B IHTEpHET 1 o0ecredeHnemM
nocryna B QUOC, 3xpaH, MyabTUMEAUNHBIN
IPOEKTOP, IPOrpaMMHOE o0ecreueHue

KomneroTepHbiii  Kiacc
BbIX0J0M B MHTepHeT [-217

C

Crnenu3upoBaHHass Me0Oesb, KOMITBIOTEpHAs
TEXHUKAa C BO3MOXXHOCTBIO BBIXOJa B
WuTtepner u oOecneueHweM JOCTyma B
OUOC, nporpammHoe obecrieueHne

1. Windows 7 Ilpodeccuonansuas (Pro):
noroBop Ne2011.25486 ot 28.11.2011,
manensuap — 3A0 «Codt Jlaitn Tpeligy, Tamn
(BMI) JNMIIEH3UM — HEUCKI. TIPaBO, CPOK
EHCTBHUS JINIIEH3UU - 6eccpoyHo.
2.0ptimizationToolboxAcademicnewProduc
tFrom 10 to 24 GroupLicenses (perLicense)
Monyns  pemieHMss  3a1ad  JIMHEWHOWM,
KBaJpaTUYHOM, EJIOYHNCIICHHON u
HelmHernol ontumm3anuu aags MATLAB,
noroBop Ne2013.39442, muuensunap - 3A0
«Co@r Jlaitn Tpeliay, Tun (BUI) JIULEH3UH -
HEWCKII. TIPaBO, CPOK ICUCTBUS JIMICH3UH -
OeccpovHo.

3. Kommac-3D V18 IlpoexktupoBanue B
CTPOWTEIBCTBE W apXUTEKType, JOTOBOP
231/20 ot 3.08.2020, mumensuap - OOO
"ACKOH-KamMa KOHCaiaTHHT", THm (BHUI)
JUIEH3UU - HEHUCKI. TPaBO, CPOK NEHCTBUS

JINLIEH3UNA - 06eccpoyvHo.
4 LMS Moodle, cBoOOaHAas NHIEH3US, THII
(BMI) JNMIIEH3UM — HEUCKI. TMPaBO, CPOK
JICHCTBUS JULEH3HHI - 0eccpoYHoO.

5.bpayzep Chrome, cBoOoaHast JHIICH3USA,
TUN (BHI) JIMICH3UH — HEHMCKII. TIPaBO, CPOK
JICWCTBUS JINTICH3UH - OECCPOYHO

Komnsrorephsiit kiace J[-726

CrneuunanusupoBaHHass yueOHas  MeOelb,

TEXHUYECKUE cpeacTa oOyueHwust
(MyJBTUMEIUIHBI MPOEKTOP, KOMITBIOTEP
(HOYTOYK), JKpaH), JIMIIEH3UOHHOC

porpaMMHOE 0OecrieYeHUE

Buneokamepa IPHIKVISONHiWatchDS-
1114, Genblii ¢ 0J0KOM IUTAHUS

Jemo-creny KOMIIaHHUH Legrand
Ne2013041200070 M10040 Mkad
KOHJICHCAaTOPHOU OaTapen
MynbTuMeauiiHelii  npoekTop  EpSonEB-
W02, xaber» VGA 10MCEMBIRDCC-
PPVGA-10

Mouno6nok HibertekT22 21.5 1920x1080, 4
USB 2.0, suemmnuii BIT, IntelPentium/kmas —
11 xoMIeKTOB

Hemo-ctena moaynabHOM mnpoaykiuu OO0
"KoHTakrop»

KomnerorepHsIii knacc

Crnenuanu3upoBaHHas  yyeOHas  Meberb,




Bb-113A

TEXHUYECKUE cpeacTsa o0OyueHus
(MyJIbTUMEIUIHBIA TPOEKTOpP, KOMIBIOTED
(HOYTOYK), JKpaH), JUIEH3UOHHOE
nporpamMMHoe oOecrieyeHue

1. Windows 10 nomammHsis Aisi OJHOTO
SI3BIKA, THIT JIMIEH3UH - TIPETyCTaHOBICHHAS,
CPOK JEHCTBUS JIMUEH3UU - OECCpOYHO.
2. Office Standard 2007 Russian OLP NL
AcademicEdition+: moroBop Ne21/2010 or
04.05.2010, nuuensuap - 3A0 «Codt Jlaitn
Tpeitn», Tun (BUA) JUIEH3UU - HEHUCKIL.
MpaBo, CpPOK  JACHUCTBUS  JIMIEH3UM -
O6eccpoyHo

3. bpayzep Chrome. CBoOo/Has NHIIEH3UA,
TUN (BUJ) JHUIEH3UHU - HEUCKJL. MPaBO, CPOK
JIEUCTBUS JINIIEH3UU - OECCPOUHO.

4. Adobe Acrobat. CoOonmHast JIHUICH3HS,
TUN (BU]) JHUILIEH3UHU - HEUCKJL. MPaBO, CPOK
JIEHCTBUSI JINIIEH3UH - OECCPOUHO.

5. BupryanbHblii J1a0OpaTOpPHBIA  CTEHA
"Comueunasi (oroanekrpuueckas cucrema'
(mumensus Ha 10 1K)

6. Ilporpamma mns OBM PF4Education
(25mop3.) CIi Sner
7. TIO BuptyaibHblld y4eOHBIH KOMILIEKC
"VCTpOMCTBO W TNpUHIUN pabOThl MUHHU
(mukpo) I'DC" (10 mob3)

8. BupryanpHbIii 71a00paTOPHBIH  CTEHI
" AkkymynupoBanue sHeprun” (1 mosn3)

KomnbroTepHsiil kiacc
B-305A

CrneuunanusupoBaHHass yueOHas  MeOelb,

TEXHUYECKUE cpexncTsa oOyueHwust
(MyJTBTUMEIUHHBI MPOEKTOP, KOMITBIOTEP
(HOYTOYK), JKpaH), JIUIIEH3UOHHOC

IporpaMMHOe 0OecrieyeHre

1. Windows 7 Ilpodeccuonansnas (Pro):
noroBop Ne2011.25486 ot 28.11.2011 ,
munensuap — 3A0 «Codrt Jlaiin Tpeliay, Tun
(BMI) JMIEH3UM — HEUCKI. TIpPaBoO, CPOK
JEHCTBUS JINLIEH3UU - 6ECCPOYHO.

2. Office Standard 2007 Russian OLP NL
AcademicEdition+: morosop Ne21/2010 ot
04.05.2010, nmuuensuap - 3A0 «Codt Jlaitn
Tpetig», Tunm (BUA) JUIEH3UHW - HEUCKIL.
mpaBo, CPOK  JEWUCTBUA  JUIEH3UU -
06eccpouHO

3. LMS Moodle. CBoGoaHas TUILIEH3US, THII
(BUA) NHIEH3MM - HEUCKI. TMpaBoO, CPOK
NEHCTBUS JIULIEH3UU - 6ECCPOUHO.

4. Adobe Flash Player. CBoboanas
JUIEeH3Us, TUN (BUM) JUIEH3UU - HEUCKIL
npaBo, CpPOK JCWUCTBUA  JUICH3UU -
OGeccpouHo.




5. Bpayzep Firefox. CBoOomHas nHIleH3WHS,
TUI (BUJ) JHULEH3UU - HEUCKJL. IIPaBO, CPOK
JIEHUCTBUSI JIULIEH3UU - OECCPOUHO.

6. bpayzep Chrome. CBoOoaHas JUIEH3HUS,
TUI (BUJ) JHULEH3UU - HEUCKJL. IIPaBO, CPOK
JENUCTBUS JINLICH3UU - OECCPOUHO.

7. Adobe Acrobat. CoOojHas IHICH3US,
TUN (BUJ) JHULEH3UU - HEUCKJL. MIPaBO, CPOK
JIEHUCTBUSI JINIIEH3UU - OECCPOUHO.

8. BupryanbHbIii 71a0OpaTOPHBIA  CTEHA
"Conaeunas (poTodnmeKTpudeckas cucrema’
(muuen3ug Ha 10 TIK)

9. Ilporpamma mns OBM PF4Education
(25n0783.) CIin Sner
10. TIO BupTyaabHbIITY4eOHBIH KOMILIEKC
"VerpoiicTBO M mpuHUUI pabOTBl MUHU
(Muxpo) I'DC" (10 nons3)

11. BupryanbHblii 1a00paTOpHBIA CTEHA
"AkkymynupoBanue sHepruu" (1 nosn3)

12 COMSOL Multiphysics, CereBas
munens3us Ne 9601249 (FNL) ans 1

KommnrerotepHslii ki1acc ¢
BBIXOJI0OM B IHTEpHET

B-301

28 mocaJouHbIX MeCT, MOHOOJIOK (15 mT),
MYJIBTUMEAUMHBIA TPOEKTOP, MOJKIFOYEHHUE K
cetu "MHTEpHET", TOCTYN B AJIEKTPOHHYIO
nH(})OpPMaITMOHHO-00pa30BaATEIBHYIO CPEy

1. Windows 7 IIpodeccuonanpnas (Pro):
noroBop Ne2011.25486 ot 28.11.2011,
munenzuap — 3A0 «Codr Jlaiin Tpeitay, Tun
(BW) TUIIEH3UH — HEUCKIL. TIPaBO, CPOK
NENCTBUS JIMLIEH3UU - OECCPOYHO.
2.0ptimizationToolboxAcademicnewProduct
From 10 to 24 GroupL.icenses (perLicense)
Monyinb pelieHus 3aaad JUHEHHOM,
KBaJI[paTUYHOM, LIEJTIOYMCIICHHON 1
HenuHeHou ontuMmu3anuu 111 MATLAB,
noroBop Ne2013.39442, nunensuap - 3A0
«Co@r Jlaitn Tpeita», Tum (BUA) TULEH3UH -
HEUCKJI. PaBO, CPOK JICHCTBUS JIULIEH3UHU -
OecCpoYHO.

3. Kommnac-3D V18 IlpoektupoBanue B
CTPOUTENBCTBE U APXUTEKTYpPE, JOTOBOP
231/20 ot 3.08.2020, muuensuap - OO0

" ACKOH-KaMa KOHCAITUHT", TUTI (BU)
JULEH3UH - HEUCKIL. TIPaBO, CPOK JIEHCTBUS
JUIEH3UU - OECCPOUHO.

4. LMS Moodle, cBoOO1HAS THIICH3HS, THIT
(BU) MUIIEH3UH — HEUCKIL. TIPABO, CPOK
NEHCTBUS JIULIEH3UU - 6ECCPOYHO.

5.Bbpay3ep Chrome, cBoOO1HAS THIICH3HS, TUTT
(BU) MUIIEH3UH — HEUCKIL. TIPaBO, CPOK
NENCTBUS JINIIEH3UU - O6ECCPOUHO

KoMnbroTepHslIii Ki1acc ¢

28 mocaouHbIX MeCT, MOHOOJIOK (13 mmiT),




BBIXOJOM B MIHTEpHET

711286

MYJIbTUMEAUMHBIN IPOEKTOP, IMOAKIIOYEHUE K
cetd "MHTEpHET", 1OCTYII B 3JIEKTPOHHYIO
uH(HOPMAITMOHHO-00Pa30BATEILHYIO CPEAY

1. Windows 7 IlpodeccuonansHas (Pro):
norosop Ne2011.25486 ot 28.11.2011,
manensuap — 3A0 «Codr Jlaiin Tpeitny, Tamn
(BM) IMIIEH3UH — HEUCKIL. TIPABO, CPOK
JIEHUCTBUSI JINIIEH3UU - OECCPOUHO.
2.0ptimizationToolboxAcademicnewProduct
From 10 to 24 GroupLicenses (perLicense)
Moy peuieHus 3a1ad JMHEHHOM,
KBaJpaTUYHOM, HETOYUCICHHON U
HeMHerHol ontumu3anuu 111 MATLAB,
noroBop Ne2013.39442, nuuensuap - 3A0
«Co@r Jlaitn Tpeita», Tun (BUA) IULEH3UH -
HEHUCKJI. PaBO, CPOK JICHCTBUS JIMLIEH3UH -
OeccpovHO.

[porpammustii komruteke PSCAD  T10 s
MOJIETTUPOBAHUSI IEPEXOTHBIX
3JIEKTPOMArHUTHBIN TPOILIECCOB

YuebHas tabopaTopus Crenuani3upoBaHHOE J1a00paToOpHOE

«OnekrposHeprerukay [-212,

00opyroBaHue M0 MPOQUIIO JJAOOPATOPHUH:
JlabopaTopusie ctenapr 93-1-C-K

YuebHas tabopaTopus
«VHTENNeKTYaNbHbBIE CUCTEMBI
yueTa 3JeKTposHeprum» ['-113

Crienimanu3upoBaHHOE nabopatopHoe
obopynoBaHue 1Mo MPoHITIO TaOOPATOPHH:
Jlabopatopusie cteaapt I11-1-C-K
JlaGopaTopHbI€ CTEHIBI «ABTOMATH3HPOBAHHBIMN
YUeT DIIEKTPUIECKONU DHEPTUUY

1o

Y4eOHO-1CCIIeq0BATEIBCKIUHA
IIOJIATOH

O6opynoBanue y49e0HO-UCCIIE0BATEIBCKOTO
nosmurona «Ilomcraumus 110/35/10 kB»

OITY ¢ 3PY 10xB «I1C110/35/10»
Hucnerdyepckuii MyHKT ¢ TEIEYNPaBICHUEM

YuebHas maboparopus
«MareMaTruueckue 3a1auu
anekTposHepreTukn» b-305

Crnenuani3upoBaHHOE nmabopaTopHOE
00opymoBaHue Mo MPOGUITIO Ta00PaATOPHH:
maker TOI]

1. Windows 7 Ilpodeccuonansnas (Pro):
moroBop Ne2011.25486 or 28.11.2011
munensuap — 3A0 «Codt Jlaitn Tpeitn», Tun
(BU) MHUIIEH3UN — HEUCKIL. TIPABO, CPOK IEHCTBUSA
JUTIEH3UH - OECCPOUIHO.

2. Office Standard 2007 Russian OLP NL
AcademicEdition+: goroBop Ne21/2010 ot
04.05.2010, muuenszmap - 3AO0 «Codrt Jlaiin
Tpetin», Tan (BUA) JHUIEH3WN - HEUCKI. IMPABO,
CPOK JEHCTBUS JIMIIEH3UU - OECCPOUHO

3. LMS Moodle. CBobOoaHast JMIEH3USA, THII
(BU) MUIICH3WH - HEUCKJI. TIPaBO, CPOK JCHCTBUS
JUTICH3UH - OECCPOUYHO.

4. Adobe Flash Player. CBoOomnas nuieH3us,
TUN (BUO) JIMLEH3WH - HEHUCKJI. INpaBoO, CPOK
JEWCTBUS JTULEH3UH - OECCPOUHO.

5. Bpayzep Firefox. CBoOOJHAs JNHIIEH3US, THII




(BHT) JIUIICH3UHN - HEHUCKIL. TTPABO, CPOK JCHCTBHS
JIUTICH3UH - OECCPOYHO.
6. bpayzep Chrome. CBoOojHasi JIMIICH3US, THUI
(BHT) JIUIICH3UHN - HEHUCKIL. TTPABO, CPOK JCHCTBHS
JIUTICH3UH - OECCPOYHO

KomnprorepHslii Kiacc ¢ CneunsupoBaHHasi Me0e€ib, KOMIBIOTEpHAs
BbixogoM B Mutepuer A-309 | TexHuMka ¢ BO3MOXHOCTBIO BBIXOJA B
WNurepner u obecneueHueM JocTyna B
2OUOC, MIPOrpaMMHOE
obecrieuenneCucTeMHbI  ONMOK  Aquarius
(12mT) Ilpoexrop «Vivitek» (1 mT),Ikpan
g npoekropa (lwmr),Monutop Aquarius
(12 mr)

7. Oco0eHHOCTH OpPraHu3aluu 00Pa30BATEJILHON NeSITeJIbHOCTH A
JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIMI0B

Jluiia ¢ orpaHMYEeHHBIMH BO3MOXHOCTSMH 3710poBbsi (OB3) u uHBaIMIEI
UMEIOT BO3MOXKHOCTh OECHpEISTCTBEHHO IePEeMEeIaThCsl M3 OJHOr0 y4eOHO-
71a60PaTOPHOTO KOpITyca B IPYTOi, OTHATHCS HAa BCE ATAXH YIeOHO-Tab0paTOPHBIX
KOPITYCOB, 3aHUMAThCS B YUEOHBIX U MHBIX MOMEHICHUSIX C YUETOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHS U COCTOSHUS 3/I0POBBSI.

st oOyuenus nun ¢ OB3 u MHBaANUIOB, UMEIOUIUX HAPYIICHHUS OMOPHO-
JBUTATENIbHOTO ammapara, 00ecredyeHbl YCIOBHUsS OECHpErsiTCTBEHHOTO JOCTyIa
BO Bce YyueOHble mnomemieHus. Mupopmamus o chnenuanbHbIX YCIOBHUSAX,
co3faHHbIX aiisi oOywarouuxcs ¢ OB3 u wHBanMaoOB, pa3MellleHa Ha caiTe
yHuBepcuteTa Www//kgeu.ru. Mmeercs BO3MOXHOCTh OKa3aHUsI TEXHUYECKOMN
MOMOIIIM  AaCCUCTEHTOM, a  TaKkKe  YyCIyr  CypAONEPEeBOIYMKOB U
TU(IOCYPIOTIEPEBOTUNKOB.

Jns amantanpu Kk Bocrpusituio Junamu ¢ OB3 u uHBamupmamu c
HapyIICHHBIM CIIyXOM CIIPAaBOYHOTO, Y4YEOHOro Mmarepuaja MO IUCHIUILIIUHE
00ecreunBaloTCs CIEIYIONINE YCIOBUS:

- I Tydiiedl  OpUeHTAllMM B AyAWTOPHH, TPUMEHSIOTCS CUTHAJbBI
OMOBEIICHUS O HaYaJle U KOHILIE 3aHATUS (CJIIOBO «3BOHOK) MHILETCS HA JJOCKE);

- BHIMaHHUE CIA0O0CIBIMAIIEro 00YyJaromerocss MPUBIIEKACTCS MEeIaroromM
KECTOM (Ha IJIeYO KIIAJIETCs pyKa, OCYIIECTBISAECTCS HEPE3KOE MOXIIONBIBAHUE);

- pa3roBapuBasi ¢ 00y4YarIIUMCs, NeJarornyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMHU MPEAJIOKEHUSIMH, oOecrieurBas BO3MOXKHOCTb
YTEHUs 110 TyOam.

KomneHncauusi 3aTpyiHEHUN pPEYEBOrO0 M HMHTEIUIEKTYyaJIbHOTO Pa3BUTHS
ci1adoCbIIIaNX 00yYarOIINXCsl TPOBOJIUTCS MTyTEM:

- ICTIONI30BAHUSI ~ CXEM,  JuarpaMM, pPHUCYHKOB,  KOMIIBIOTEPHBIX
MPE3CHTAIMN C TUNEPCChUIKAMU, KOMMEHTUPYIOIIUMU OTACIbHBIE KOMITIOHEHTHI
M300paxeHus;

- PETYJSIPHOTO TIPUMEHEHHsI YIPaKHCHWN Ha Tpaduueckoe BBIICICHUE
CYILIECTBEHHBIX MPU3HAKOB MPEAMETOB U SABJICHUM;

- o0ecrieueHusi BO3MOXKHOCTH JUIsl OOYYarollerocsi IMOJYYUTh aJPECHYIO



http://www.kgeu.ru/

KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 10 MepEe HEOOXOUMOCTH.

Jns apantaupu K Bocrpusatdio JuuamMu ¢ OB3 wu uHBamuaamu c
HapyUIEHUSIMU 3PEHHs CIIPABOYHOr0, Y4EOHOIr0, MPOCBETUTEIBCKOT0 MaTepHara,
MPELYCMOTPEHHOTO  00pa3oBaTeNbHOM  OPOrpaMMoOld MO  BBIOpaHHOMY
HaIpaBJICHUIO TOJATOTOBKH, 00ECIIEYMBAIOTCS CIEAYIOUIUE YCIOBUS:

- BeleTcs ajanTanus opuIManbHOro cailta B ceth MHTEpHET ¢ ydeTom
0COOBIX MOTPEOHOCTE WHBANUAOB IO 3pPEHUI0, OOECIEYMBAETCS HAIUYUE
KpynHOIIpUGTOBOHN CIIPpaBOYHON MH(MOPMALIMK O PACTIUCAHUYN YUE€OHBIX 3aHITHIA;

- IEIarOrM4eCKuii  pabOTHUK, ero cobeceaHUK (TIpU HEOOXOIUMOCTH),
OPUCYTCTBYIOIIME Ha 3aHATUH, TPEACTABISIOTCS OO0y4aloUUMCs, MpU 3TOM
KaXKIIblil pa3 Ha3bIBAETCS TOT, K KOMY MeIarornyeckuii paboTHUK oOpalaercs;

- IEHCTBUS, KECThI, EPEMEIIEHUS MeJarornieckoro paboOTHIUKAa KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHas MHQpOpMalMs MpeAoCTaBiseTcss KpynHeM mpudTom (ot 18
MYHKTOB), TOTAJIBHO 03BYYMBAECTCS;

- obecrnieunBaeTcsi HEOOXOUMBII YPOBEHb OCBEIIEHHOCTH MTOMEIIICHUIH;

- IPEAOCTABIISAETCS BO3MOKHOCTh HCIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHATHM M TpaBO 3amucud  OOBSCHEHUH Ha AUKTOPOH (MO >KEJAHUIO
oOydJarommxcs).

dopma mnpoBeACHUS TEKYyHIEH W MPOMEKYTOUHOW aTTecTallud ISt
oOyuaromuxcsa ¢ OB3 u nHBanuaoB onpeenseTcs neJarorndeckuM paboTHUKOM
B COOTBETCTBUU C Yy4eOHbIM TuIaHOM. [Ipu HeoOxomumocTu oOyuarmemycs ¢
OB3, wHBamuagy ¢ Yy4eTOM HMX HHIUBHUIYAIbHBIX TCUXOPU3UUECKHUX
O0COOEHHOCTEW JaeTcsi BO3MOXKHOCTh MPOWUTH TPOMEKYTOUHYIO aTTECTALMIO
YCTHO, MHCBMEHHO Ha OyMmare, NHUCBMEHHO Ha KoMmIbloTepe, B (opme
TECTUPOBAHUS M T.M., JUOO TMPEAOCTABISAETCS TOMOJHUTEIBHOE BpeMs s
MOJICOTOBKH OTBETA.

8. Meroanyeckue  peKOMeHIANMM Uil  TpenojaBaTesield 1o
OPraHU3alUU BOCIIMTATEIbHON PadoThI ¢ 00y4AIOIIUMMUCS.

Meroauyeckoe oOecreueHre Tmpolecca BOCIHUTAHUS —OOy4arOUIUXCs
BBICTYNIa€T OJHHM W3 OMNPEACISIONMX (AKTOPOB BBICOKOTO  KayecTBa
oOpazoBanus. [IpenomaBaTens By3a, 1EMOHCTPUPYS BHICOKUN MPOGECCHOHAIN3M,
SPYAUIUIO, YETKYIO TPAXTAHCKYIO TMO3HUIUIO, CAMOJIUCIUIUINHY, TBOPYECKUU
MOAXOJl B peuieHuu NpodecCHOHATBHBIX 3a/lad, B XOJe O00pa30BaTEIbHOTO
mporiecca crnoco0cTByeT GOPMUPOBAHUIO TAPMOHUYHOM JIMYHOCTH.

[Ipu peanuzanuu AUCIUIUIMHBI TIPETOAABATEh MOXKET HCIOIb30BaATh
CJIEIYIOIINE METO/IbI BOCTIMTATEIEHON PaOOTHI:

- Meronbl (QOpMHUpOBAHUS CO3HaHWS JHU4YHOCTH (Oecema, JUCIYT,
BHYIICHHE, WHCTPYKTaX, KOHTPOJIb, OOBSICHEHWE, TPUMEP, CAMOKOHTPOJIb,
pacckas, COBET, YOeXKICHUE U JIp.);

- METOJIbI OpTaHU3AINN CITSILHOCTH U (DOPMUPOBAHWSI OTIHITA TOBEICHHUS
(3apaHue, oOIIECTBEHHOE MHEHHE, IeIaroruiyeckoe TpeboBaHUE, MOpPYyUYECHHE,
MPUYYEHUE, CO3/IaHWE BOCIUTHIBAIONINX CHUTYallMid, TPCHWHT, YIpaXHCHHUE, U

ap.);



-  METOAbl MOTHUBAIIMM JIESITEIBHOCTM U TOBeAeHUus (oaoOpeHue,
MOOIIPEHNUE COIMAILHOW aKTUBHOCTH, MOPHUIIAHKUE, CO3/IaHUE CUTyallud ycrexa,
CO3JJaHU€  CHUTyallud I8  SMOIIMOHAJIbHO-HPABCTBEHHBIX  IEPEKUBAHUH,
COPEBHOBAHUE U JIP.)

[Ipu peanuzanuu JUCHUIUIMHBI TMPENOJaBaTeNib JOJDKEH YYUTHIBATh
CJIeAYIONINE HAIIPaBJIEHUS BOCIIUTATEIbHON NEATeIbHOCTH

I'pasicoancroe u nampuomuueckoe 60cnumanue:

- popmMupoBaHUe y 0OYyYaIOIMIUXCS LIEIOCTHOIO MHUPOBO33PEHUS, POCCUHUCKOM
UJCHTUYHOCTH, YBaXXEHHUSI K CBOCH ceMbe, OOIIECTBY, TOCYAApCTBY, MPUHITHIM B
CEMbE M OOIIECTBE JAYXOBHO-HPABCTBEHHBIM M COIIMOKYJIBTYPHBIM IIEHHOCTSIM, K
HAIIMOHAIBHOMY, KYJIBTYPHOMY U HCTOPUYECKOMY Hacleauio, (HopMHUpOBaHUE
CTPEMJICHHUS K €T0 COXPAHEHUIO U Pa3BUTHIO;

- popmupoBaHre y OOYyYalONIMXCS AKTHUBHOW TPAKIAHCKOW TO3UIIUH,
OCHOBaHHOM Ha TPATUIIMOHHBIX KYJIBTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX
poccuiickoro  ofOImiecTBa, JUIi  TOBBIIICHUS  CIIOCOOHOCTH  OTBETCTBEHHO
peall30BBIBATh CBOU KOHCTUTYIIMOHHBIE IPaBa U 00s3aHHOCTH;

- pa3BUTHE TIPAaBOBOM U  TMOJUTUYECKOM KYJIbTYphl —0O0yUarommxcs,
pacuIiipeHne KOHCTPYKTUBHOTO y4acTHsl B MPUHATHHU PEIICHUH, 3aTparuBaroIInX
UX TpaBa U UHTEPECHI, B TOM YHUCJIE B PAa3IMYHBIX (popMax camMOOpraHU3aINH,
caMOyTpaBjIeHUs, 0OIIECTBEHHO-3HAUYMMOM JIeATeIbHOCTH;

- popMHpOBaHKE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH, TO3BOJISIIOIIUX  IPOTHBOCTOSNTH  DKCTpEMH3MYy,  KceHodoOuu,
JTUCKPUMHUHAIIMA 110 COIMAJIbHBIM, PEIUTHO3HBIM, PAacCOBBIM, HaIlMOHAJIBLHBIM
IPU3HAKAM, MEXITHUYECKOW M MEKKOH(ECCHOHAIBHON HETEPIIUMOCTH, APYTUM
HETaTUBHBIM COIUAJILHBIM SIBJICHUSIM.

JlyxosHno-npascmeennoe gocnumanue:

- BOCIIMTAaHHUE YYBCTBA JOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIHUBOCTH,
YBOKEHUS K POJIUTEIIAM, YUUTEIISAM, JIFOJISIM CTapIIIeTro MOKOJICHUS;

- popMHpOBaHKE TPUHIIUIIOB KOJUICKTHBU3MA W COJMMIAPHOCTH, JyXa
MUJIOCEPINSI M COCTPAJIaHMs, TPUBBIUKK 3a00TUTHCS O JIIOMSX, HAXOISIIUXCS B
TPYAHOW )KU3HEHHOW CUTYyaIluU;

- popMHpOBaHKE CONMUMAAPHOCTH M YYBCTBA COIMAIBLHONW OTBETCTBEHHOCTH
10 OTHOILICHWIO K JIOJSAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbBSI,
MPEOJIOJICHUE TICHUXOJIOTHYECKHX OaphbepoB IO OTHOIICHHIO K JIIOJIIM C
OTPaHUYEHHBIMHU BO3MOKHOCTSAMU;

- popMupoBaHrE SMOIMOHAIBHO HACHIIICHHOTO M JYXOBHO BO3BBIIICHHOTO
OTHOIIIEHHS K MHpPY, CIIOCOOHOCTH M YMEHHs IepeaaBaTh JAPYTHMM CBOM
ACTETUYECKUU OIBIT.

Kynemypro-npoceemumenvckoe socnumanue:

- popMHpPOBaHHUE ICTETUICCKON KaPTHUHBI MUPAa;

- opMUpOBaHUE YBAXXECHHS K KYJIBTYPHBIM IIEHHOCTSIM POJIHOTO TOpoja,
Kpasi, CTpaHbl;

- OBBIIICHNE MMO3HABATEIHPHON aKTUBHOCTH 00YJaIOIINXCS.

Hayuno-obpazoeamenvroe 6ocnumanue:

- popMHpoOBaHME Yy 00YYAONIUXCSI HAYYHOTO MUPOBO33PEHUS;



- hopMHpOBaHHNE YMEHHUS MTOTYYaTh 3HAHHUS,
- hopMHpOBaHNE HABBHIKOB aHAIM3a M CHHTE3a MH(OpMAaILUY, B TOM YHCIIE B
npodeccuoHanbHOi 0071acTH.



BHocumble MI3MEHEHUS] M YTBEPKACHUS HA HOBbIM y4eOHBbIN roJ
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1 3.5 |04.04.2024 | 3amenennl  J1abopaTOpHbBIC
paboTHI Ha:
. 3HAKOMCTBO c
POrpaMMHBIM KOMILJIEKCOM
RastrWIN.
- PacueTr ycraHoBuUBILIETroCs
pexxuma paguaIbHOMN
AJICKTPUYECKOMN CETH.
2 | 5.2.4 |04.04.2024 | Jo6asneno I10:
[IporpamMMHBI ~ KOMIUIEKC
RastrWin
3 6 04.04.2024 | lo6asneno I10:
[IporpamMMHBI ~ KOMIUIEKC

Rastrwin




Ipunoscenue k pabouetl
npozpamme OUCYUNIUHbL

®denepajibHOE rocyIapcTBeHHOE OI01KeTHOE 00pa3oBaTeIbHOe
yupe:kaeHue BbICIIero 06pa3oBaHus
«KA3BAHCKHU TOCYJAPCTBEHHBIA SHEPTETUYECKA YHUBEPCUTET»
(®I'bOY BO «KI'Y»)

@ MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30BAHUS POCCUIICKOU ®EJIEPALIUN

KI'd2Y

OIEHOYHBIE MATEPUAJIbBI
10 AMCHUILINHE

b1.0.11.04IIporpammHoe oOecrieyeHuE U MPOrpaMMHUPOBAHUE B
1po¢eCCUOHATIBHON JeSITEIbHOCTH

(Haumenosanue oucyuniunsl 8 COOMEEmMcmeuu ¢ y4eOHblM HIaHOM)

Hanpasnenue 13.03.02 DAeKTpOIHEPreTUKA U IIEKTPOTEXHHUKA
MOJITOTOBKHU
Kpamudukanus bakanaBp

r. Kazans, 2023



Onenounple marepuansl 1o aucuumube:  b1.0.11.04ITporpammuoe
o0OecrieyeHue W MPOrPpaMMHUPOBAHME B MPO(PECCHOHATBLHON AESITENBHOCTH,
MpeIHAa3HAYCHHBl [JIs1 OIIEHMBAaHUSA pEe3yJbTaTOB OOYYEHUS Ha COOTBETCTBHUE
MHIUKATOPaM JTOCTHXKEHHSI KOMIETEHIUH.

OneHnBaHuEe pe3yJIbTATOB OOYUYEHHMS MO JTUCHMIUIMHE OCYIIECTBISIETCS B
pamkax Tekymiero KouTpois (TK) u mpoMexxyTouHOU artectauuu, MPOBOJUMBIX
o 6abHO-peiiTunroBoit cucreme (bPC).

1.TexHosioruyeckasi Kapra
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Paznen 1. Beenenue. CAIIP TK1 15
KaK OPraHu3aluoHHO- 15 | 0-15 30 15-30
TeXHU4YecKasi cucremMa.
TecT nnm MUCBMEHHBIA OITPOC 7
3amuTa 1a60paTOpHO paboThI 4
OT4er 1o caMOCTOATEIBHON 4
pabote
Pa3zneu 2. . Metoauku npouecca | TK2 15-
P 15 |0-15 15-30
NMPOEeKTHPOBAHUS 30
TecT nnu MUCBMEHHBIA OMPOC 7
3amuTa 1a60paTOpHO paboThI 4
Brimonnenye nHANBUYaTbHBIX 4
3amaHuii (pedepaToB)
Paszgen 3. Haznauenue u coctap | TK3 25-
25 |0-15 25-40
cucreMHbIx cpex CAIIP 40
TecT nnm MUCHbMEHHBIA OIPOC 7
3amuTa 1a00paTOpHO paboTHI 4
OTuer 1Mo caMoCTOSTENEHON 14
pabote
IIpomexyTouHas aTTecTanus oM
0-45
(3auer, 3x3amen, KII, KP) 1
3agaHue MpOMeXyTOYHOM 0-15
aTTecTaluu
B nucemennoit opme mo 0-30
owmteram
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Paznen 1. MoaenupoBanue TK4 15
NPHU pelIeHNH HHKeHEPHbIX 15 | 0-15 30 15-30
3aaa4
TecT niy NMCBMEHHBIN OITPOC 6
3ammTa 1a00paTopHON pabOThI 5
OTyer no caMoCTOSITENBHOMN 4
pabore
Paszgen 2. Maremarndeckue TK5 15
MO/ eJIM IPOTrHO3MPOBAHUSA 15 |0-15 30 15-30
(¢usnyeckux npoiueccon
Tect WM NMCEMEHHBIN OMPOC 7
3ammTa J1abopaTopHO pabOThI 4
BrinosHenue MHIMBUYaTbHBIX 4
3amanuii (pedepaTon)
Paszngen 3. MaremaTudeckue TK6
MOJ€eJIH DJIEMEHTOB 25-
25 |0-15 25-40
3JIEKTPOIHEPreTHYECKNX 40
cucTreM
Tect WM NMCEMEHHBIN OMPOC 7
3ammTa J1abopaTopHON pabOThI 3
OTuer Mo caMoCTOSITENBHOM 15
pabote
IIpomeskyTouHas aTTecTALMSA oM 0-45
(3auer, 3x3amen, KII, KP) 1
3aanue IpoMeXyTOUHOM 0-15
aTTecTaluu
B nucemenHoii popme o 0-30
ouneram
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Pasnen 1. 3agaun coBpemennoit | TK7 15-

JJNEKTPOSHEPIETUKA U ux 15 | 0-15 30 15-30

penIeHus

Tect WM MUCHMEHHBIN OMPOC 7

3ammTa 1abopaTopHON pabOThI 4

OTyer no caMoCTOSITENBHOMN 4

pabore

Paspen 2. ®opmupoBanue u | TKS8

pelenue ypaBHEHHUH 15 |0-15 15-1 ¢ a9

YCTaHOBUBILETOCS pexuma 30

paboTeiceTn

Tect WM NUCEMEHHBIN ONPOC 7

3ammTa 1abopaTopHON pabOThI 4

BrinosnHenue MHIMBUYaTbHBIX 4

3amanuii (pedepaTon)

Paznen 3. Ontumnszanusa | TK9 o5
PaboOTBI  DIEKTPOIHEPTETHUECKUX 25 |0-15 40 25-40
CHCTEM
Tect WM NMCEMEHHBIN OMPOC 7
3ammTa J1abopaTopHON pabOThI 4
OTyer no caMoCTOSITENBHOM 14
pabote
IIpomeskyTouHas aTTecTALMSA oM 0-45
(3auer, sk3amen, KII, KP) 1
3aaHue MpoMeKyTOUHOU 0-15
aTTecTaluu
B nucemenHoii popme o 0-30
ouneram




Cemectp 8

PeliTuHroBRIE TTOKA3ATEIN
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Paznen 1. I1O pas pacuera u TK10
NPOEeKTHPOBAHUS 15
3J1eKTPOTeXHUYECKUX 15 | 0-15 30 15-30
KOMILIEKCOB H CHCTEM H
PeKHMOB JIEKTPHUYECKHUX ceTei
TecT Wi NMUCBMEHHBIN OIIPOC 6
3amuTa 1a60paTOpHO paboThI 5
OT4er 1o caMOoCTOATENbHON 4
pabote
Paznea 2. UuTennexkryansnsie |TK11 15
CHCTeMBbI y4eTa 15 |0-15 30 15-30
3J1eKTPO3HEePIruun
TecT nnm MUCBMEHHBIA OITPOC 8
3amuTa 1a60paTOpHO paboTHI 4
Brimonnenne nHANBUYaTbHBIX 3
3amanuii (pedepaToB)
Pa3nen 3. Ynpasiienue TK12
pexxuMamMu o5
3JIEKTPOTEXHUYECKUX 25 |0-15 40 25-40
KOMILIEKCOB H CHCTEM.
HHTennexkTyalbHbIe CETH
TecT nnu MUCBMEHHBIA OIPOC 8
3amuTa 1a00paTOpHO paboTHI 5
OTuer 1Mo caMoCTOSATENFHON 12
pabote
ITpome:xxyTouHas aTTecTalusd OM 1 0-45
(3auer, 3x3amen, KII, KP)
3aganue MpoOMeXyTOYHOM 0-15
aTTecTaluu
B nuceMenHol hopme mo 0-30
ouneram




2. OueHo4HbIe
arrecTanuu
[Ilkasia OIIEHKH PE3yIbTATOB O0YUEHHUS M0 AUCIUILIUHE:

MaTepuaIbl

TEeKylIero KOHTPOJISI M  IPOMEKYTOYHOM

YpoBeHb cHhOpMUPOBAHHOCTH

HHJIUKATOpa KOMICTCHLIWH

Broicokuit | Cpenuuit Huxe Huzkuit
3annaHu- CpeaHCTO
Kox Kox POBaHHBIE |57 85 110 100| o1 70 110 84 | 0T 55 110 69| 0T 0 110 54
KOMIIe- | WHIWKATOpa Pe3YIbTaThI
TEHIMU | KOMIIETEHIUH | OOy4YEHHs 110 Ilxana onennBaHus
TUCITUTUTAHE y0BIIeT- HEY/I0B-
OTJIMYHO XOpomo | o yrempro | MCTEOPH-
TCIIbHO
3a4TEHO HE 3a4YTEHO
OIIK-1 | OIIK-1.2 3HATH:
Cnoco0 | Brnanmeer oOmue YpoBeHb YpoBeHb Munuman | YpoBeHb
CH HaBBIKAMH CBCACHUA O 3HAHU O | 3HAHUH O | BHO 3HAHUM O
IIOHUMA | IIPUMEHEHHA | CUCTeMaX KJaccu@u | KiIaccupu | JOMyCTUM | Kiaccupu
Tb HH@POBHXU ABTOMAaTU3MPOBA | karuu, Kalluy , BIM, HO HE | KaIlHH,
NpUHION | TEXHOJIOTHH | HHOTO e, eI, CHCTEMAaTH | IEJAX,
TIbl AJIA PCIICHAS | IPOCKTUPOBAHN | 3anagax y | 3aa4ax U | YeCKHil 3ajavax u
paboTe! | 33124 in Pa3BUTHH | Pa3BUTHH | YPOBCHB pa3BUTHU
COBpEM HpO(bueCCI/IOHa 0COOEHHOCTSIX CATIP CAIIP B sHammiio | CATIP
€HHBIX | JIbHOMU ux
uHGOpP | AEATENBHOCT | MCITOJIb30BAHMUS CHCTEMATH | HIeTIoM Kraccugu | Hiie
MAIIHOH | H C yaeToM s YECKHU YCIICLIHO | KallHH, MUHUMAI
HBIX OCHOBHBIX npodeccroHalb chopmHpo | chopmupo | uemx, bHDIX
TexHon | TpeGoBammii | Hoif BaH B BaH B 3ajadax u lee6OBaH
oruit ¥ | HHPOPMALMO | JEATETBHOCTH o0neme, obbeme, pa3BuTUU | uif,pparm
HCIONb | HHOl cootBercT | cootserct | CAIIP, CHTapeH,
30BaTh | OE30MACHOCT BYIOLIEM BYIOLIEM nMeceT HUMCIOT
UX s | | IporpaMM | MPOrpaMM | MECTO MECTO
pelieHu e e MHOTO HE | IpyObIe
s 3a/1a4 MOJTOTOBK | MMOATOTOBK | IPYOBIX OILIUOKH.
npodec u, 6e3 U, UMeeT OImuOoK
CHOHAJ OInO0K MECTO
BHOU HECKOJIBKO
ACATEN HE TPYOBIX
BHOCTH OLIN6OK
METOI0JIOTHUIO YpoBeHb | YpoBeHb | Munuman | YpoBeHb
MPOSKTUPOBAHU | 3HAHUU 3HAHUU BHO 3HaAHUME
A, KOMIIOHCHTBI METOJ0JIO | METOJAOJIO | AOIYCTUM | TOJIOJIOTH
A BUJBL Tuu TUH BIi, HO u
o0ecrieueHHs IPOEKTUDP | IPOEKTUP | HECTPYKTY | MPOEKTHUP
CAIIP OBaHMUS, OBaHMS, PUPOBaHH | OBaHUS,
KOMIIOHEH | KOMIIOHEH | bIit KOMITOHEH
TOB U TOB U YpOBEHb TOB U
BUJIOB BUJIOB 3HaHUU BUJIOB
obecrieueH | obecreueH | METOJ0J0 | obecreue
usg CAIIP | us CAIIP | rum HUSA
CUCTEMATH | B LIEJIOM npoektup | CAIIP
YEeCKH YCIICITHO | OBaHUS, HUXKE
chopmupo | chopMHpPO | KOMIIOHEH | MHUHHUMAI




BaH B BaH B TOB U BHBIX
o0BeMe, o0beMe, BHUJIOB TpeboBaH
COOTBETCT | COOTBETCT | oOecreueH | Ui,
ByomeM | BytomeM | ust CAIIP, | ¢pparment
nporpaMM | MPOrpaMM | UMEEeT apeH,
e e MECTO UMEIOT
MOJITOTOBK | TTOATOTOBK | MHOTO HE | MECTO
u, 0e3 U, UMeeT rpyObIX rpyOsbie
OIInO0K MECTO OIINOOK. OILLIMOKHU.
HECKOJIBKO
He TpyOBIX
OImuO0K
CUCTEMHBIN VYpoBenbp | YpoBeHb | Munuman | YpoBeHb
moAXo1 K 3HAHUI 3HaHHUI BHO 3HAHUI
NOCTPOCHHUIO CHUCTEMHOT | CHCTEMHOT | IOITYCTUM | CUCTEMHO
ABTOMAaTU3MPOBA | o momxoda | 0 MOAXoda | BbIM, HO HE | TO
HHOTO K K CHCTEMATH | OIXO0da
HPOCKTUPOBAHN | njocTpoeH | IMOCTPOEH | YECKUiA K
& IO IO YPOBEHb | MOCTPOEH
aBTOMATH3 | aBTOMAaTH3 | 3HAHHMA 17000)
UPOBAHHO | UPOBAHHO | CHCTEMHOT | aBTOMAaTH
ro ro 0 MOAX0/a | 3UPOBAaHH
MPOCKTHP | MIPOCKTHP | K oro
OBaHUS OBaHHUS B | IOCTPOCH | MPOEKTHUP
CUCTEMAaTH | LEJIOM UI0 OBaHUs
YECKHU YCIIELIHO | aBTOMAaTHU3 | HHXKE
chopmupo | chopMupo | HPOBAHHO | MUHUMAI
BaH B BaH B ro BHBIX
o0beme, o0beMme, MIPOCKTUP | TpeOOBaH
COOTBETCT | COOTBETCT | OBaHUSA, Ui,
BYIOIIIEM | BYIOIIEM | UMeeT ¢dbparmeHT
IporpaMM | MPOrpaMM | MECTO apeH,
e e MHOTO HE | UMEIOT
MOJTOTOBK | MMOATOTOBK | IPYOBIX MECTO
u, 6e3 U, UMeeT OmMO0K rpyobIe
91115 () 3 MECTO OIIHOKH.
HECKOJIBKO
HE TPYOBIX
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10 nns VYpoBenb | YpoBeHb | Munuman | YpoBeHb
pacyeToB U 3HAaHU O | 3HAHUM O | BHO 3HAHUU O
OpPOCKTUPOBaHU | [1O mis 11O mng nonyctum | 11O ansa
Z! pacyeTroB | pacuyeTOB | bIi, HO HE | pacueTOB
SNCKTPOTEXHUYIC | u CHUCTEMaTH | U
CKUX IPOCKTHP | IPOEKTHP | YECKHU POCKTHP
KOMIICKCOBH | opapyg OBaHHMA YyPOBEHb | OBaHHs
cHcTeM AIIEKTPOTE | DIEKTPOTE | 3HAHUI O | DIIEKTPOTE
xanueckn | xaudecku | [1O ms XHUYECKU
X X pacyeToB | X
KOMIUIEKC | KOMIUIEKC | U KOMILIEKC
OB H OB U MPOCKTHP | OB U
CHCTEM CHCTEM B | OBaHHUSA CHCTEM
chopmupo | memom ANEKTPOTE | HUKE
BaH B YCICNTHO | XHUYECKH | MUHHMAI
o0beme, chopmupo | x BHBIX
COOTBETCT | BaH B KOMIUIEKC | TpeOOBaH
BYIOLIIEM o0beme, OB U uit,pparm
pOTpaMM | COOTBETCT | CHCTEM, eHTapeH,
e BYIOIIIEM | UMEET UMEIOT
MOJITOTOBK | IPOTPaMM | MECTO MECTO
u, 6e3 e MHOTO HE | TpyObIe
OInO0K MOJATOTOBK | IPYyObIX OIINOKH.
1, UMEET OIInOOK
MECTO
HECKOJIbKO
HE TPyOBbIX
OmnO0K
[1O mns yuera VYposenb | YpoBeHb | Munuman | YpoBEHb
JJICKTPOSHEPIUU | 3HAHUWA O | 3HAHUM O | BHO 3HAHUM O
I1O nna I1O mna nonyctuM | 11O nns
yueTa yueTa BIif, HO HE | yueTa
AJIEKTPORH | AJIEKTPOIH | CUCTEMAaTH | DJIEKTPOd
epruu epruu B YEeCKH HEpruu
chopMupo | LEIOM yYpOBEHb HUXKE
BaH B YCIEUIHO | 3HAHWI 0 | MUHHMAI
obneme, chopmupo | I1O ans BHBIX
COOTBETCT | BaH B yuera TpeboBaH
BYIOIIIEM o0bBeMme, AJIEKTPOdSH | Wid,pparm
IpOrpaMM | COOTBETCT | €pPrHuHu, eHTapeH,
e BYIOIIIEM | UMEeT UMEIOT
MOJATOTOBK | MIPOTPaMM | MECTO MECTO
u, 6e3 e MHOTO HE | TpyObIe
OLINOOK HOJITOTOBK | TPyOBIX OILIMOKH.
1, IMECT OIINO0K
MECTO
HECKOJIBKO
He rpyObIX
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IO nns Be1OOpa | YpoBeHb | YpoBeHb | Munuman | YpoBeHb
aNeKTpooOOpyn | 3HAHWUU O | 3HAHUH O | BHO 3HAHUU O
OBaHUS U T10 mnsa T10 mnsa nonyctum | 11O ansa
ABTOMATHYECKOT | BBIOOpa BBIOOpA bIii, HO HE | BBIOOpA
O yIpaBJICHUS ANEKTPOO0O | ANEKTPOOO | CUCTEMATH | AIIEKTPOO
WX peKUMAMHU OpYJIOBaH | OpPYyZOBaH | YECKUU O6opynoBa
us u us u YpOBEHb HUS U
aBTOMAaTHY | aBTOMATH4 | 3HAHUM O | aBTOMATH
€CKOT0 €CKOT0 I10 nns YEeCKOTo
yIpaBjeH | ynpasieH | BblOopa ynpaBiieH
Ul UX us UX ANMEKTPOOO | Ust UX
peXUMaMH | peKUMaM | OpPY/IOBaH | peXKuMaMm
chopmupo | B 1esioM us u U HUXKE
BaH B YCHENIHO | aBTOMAaTU4 | MUHUMAJ
o0beme, chopmMupo | eckoro BHBIX
COOTBETCT | BaH B ynpasjieH | TpeboBaH
BYIOLIIEM o0beme, us UX ui,pparm
MporpamMM | COOTBETCT | PeKHUMaMH | CHTapEH,
e BYIOIIIEM , IMEeT UMEIOT
MOATOTOBK | MPOTPaMM | MECTO MECTO
u, 6e3 e MHOTO HE | TpyObIe
V1115 (T) 3 MOJATOTOBK | IPYyObIX OIIKOKH.
1, AIMECT OIINO0K
MECTO
HECKOJIbKO
HE TPyOBbIX
91115 3
YMETh:
HCIIONB30BaTh IIponemon | IIponemon | [Ipogemon | Ilpu
COBPEMEHHYIO CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
KJaccuuKamy | bl BCE | BI, B | BI, B | CTaHAApT
10 CUCTEM OCHOBHBIE | IIEJIOM, LEJIOM, HBIX
aBTOMaTU3UPOBA | yMEHUS BCE BCE 3ajad  He
HHOTO HCIIOJIb30B | OCHOBHBIE | OCHOBHBIE, | IIPOJAEMOH
IIPOCKTUPOBAHUN | aTp YMEHHUS HO CTpUpOBA
A, CTPYKTYpYy COBPEMEH | HCIIOJIb30B | HE HBI
fiporecca HYIO arth CHCTEMATH | OCHOBHBIE
TIPOCKTUPOBAHK | yyacendu | coBpemen | uecku YMEHHSI,
iB KallUIo HYIO MPaBWIbH | UCIOJIB30
EEI(;I(I)CCCHOHML CAIIP, kimaccudu | bie, BaTh
eATENBHOCTH CTPYKTYPY | KallHIO YMEHHUSI COBpEMEH
npouecca | CAIIP, HCIIOJIb30B | HYIO
MPOEKTUD | CTPYKTYPY | aTb Kiaccudu
OBaHUs B | IIpollecca | COBPEMEH | KallUIO
UHXXEHEPH | IIPOEKTHp | HYIO CAIIP,
oit OBaHHUS B | KIacCUPH | CTPYKTYp
JESATEIbHO | UHXKEHEPH | KalUIO y
CTH, on CAIIP, mmporuecca
pElIeHBI JIESTEIBHO | CTPYKTYPY | IPOEKTHUD
BCE CTH, mpoiiecca | OBaHHUs B
OCHOBHBIE€ | PEIICHBI MPOEKTUP | UHXKEHEP
3aJ]ayd ¢ | BCe OBaHUSA B | HOHU




OT/ACJIbHBl | OCHOBHBIE | MHXXEHEPH | JCSTENIbH
MH 33Ja4d = C | oHd OCTH,
HECYIIEeCT | He JESTENIBHO | UMEIOT
BEHHBIMU | TPYOBIMH | CTH, MECTO
Hejo4yeTa | OMMOKaMHU | pEIIEeHbI rpyObIe
MH, : TUIIOBBIE OIITNOKH
BBIIIOJIHEH | BBIIIOJIHEH | 3aJaud ¢
BI BCE | Bl BCE | HE
3aaHusl B | 3a/laHusl B | rpyObIMU
MTOJTHOM MTOJTHOM omuroKamMu
o0neme o0beMe, ,
HO BBITIOJTHEH
HEKOTOPHI | bI BCE
e Cc | 3agaHus,
HeJoYeTa | HO HE B
MU MOJIHOM
o0beme
HCII0JIb30BATh IIponemon | [Ipogemon | IIponemon | I1pu
MCTOIOJIOTHIO CTPHPOBAH | CTPUPOBAH | CTPHPOBAH | PCIICHUN
NPOCKTUPOBAHU | pI BCE B, B BI, B CTaHmapT
s, KOMIIOHCHTBL | OCHOBHBIC | IIEJIOM, [EJIOM, HEIX
U BUJBI yMEHUS BCE BCE 3a;ay He
obecneuenns WCIIOJIB30B | OCHOBHBIE | OCHOBHBIE, | IPOJEMOH
CHCTCMBI aTh yMEHHS HO CTpUpoBa
aBTOMATHSHPOBA | \1o1o010 | MCTIONB30B | He HBI
HHOTO THUIO aTh CUCTEMAaTH | OCHOBHBIE
MIPOEKTHUPOBAHU
aB IPOEKTUP | METOJOJIO | YECKHU YMEHHUS
IpoheccHoHaE OBaHMS,KO | THIO MPaBWIbH | UCIOJIB30
Hoil MIIOHEHTHI | IPOEKTHUD | bI€, BaTh
eSATENBHOCTH U BUIbI OBaHUS,KO | YMEHHUS METO/I0JI0
o0ecreyeH | MIIOHEHTHI | UCIIOJIb30B | THIO
us CAIIP | u Buabl aThb MIPOEKTUP
B obecrieyeH | METO/I0JIO | OBaHUS,KO
uwxkeHepH | us CAIIP | ruro MIIOHEHT
oit B MPOEKTUP | bl U BUJIBI
NesITeNIbHO | MHXKEHEPH | OBaHHUA,KO | olecreue
CTH, ot MIIOHEHTHI | HUSA
pelIeHbl IeITEeIbHO | U BUABI CAIIP B
BCE CTH, obecrieyeH | HHXKEHEP
OCHOBHBIE | PELICHBI usa CAIIP | Holt
3a/1a4u ¢ BCE B JesITeNbH
OT/ACJIbHBl | OCHOBHBIE | MH)XXEHEPH | OCTH,
MU 3a/1a4u ¢ on HUMEIOT
HECyIIeCT | He JEATENIBHO | MECTO
BEHHBIMH | IpyOBIMU | CTH, rpyosbie
HEeJoYeTa | OMMOKaMU | PEIICHBI OIHUOKU
MU, , TUTIOBbBIE
BBITIOJIHEH | BBINIOJHEH | 3aJa4u C
bl BCE bl BCE HE
3a/laHusl B | 3aJIaHUS B | TPYOBIMU
MOJTHOM MOJTHOM omuoKaMu
o0BeMe oobeMe,




HO BBITIOJIHEH
HEKOTOPHI | bI BCE
ec 3a1aHusA,
HeJo4YeTa | HO HE B
MH MTOJTHOM
oObeMe
UCII0JIb30BATh IIponemon | IIponemon | Ilponemon | Ilpu
CHUCTEMHBIN CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUH
IIPUHIAIT bl BCE bl, B bl, B CTaHgapT
HOCTPOCHUA OCHOBHEIC | IICIIOM, IICJIOM, HBIX
ABTOMATH3UPOBA | yyviequst BCE BCE 3a1ay4 He
HHOTO WCIIOJIb30B | OCHOBHEIE | OCHOBHEIE, | IPOJEMOH
HPOCKTHPOBAHN | a7y, yMEHUS HO CTpHpOBa
AB CHCTEMHBI | HCIIOJB30B | HE HBI
Hpg(beCCMOHa‘HB 51 aTh CUCTEMAaTH | OCHOBHEIEC
HoH MPUHIUIT | CHCTEMHBI | YECKH yMEHUs
JIeATeIIbHOCTH -
MOCTpPOEH | U MPaBUJIbH | UCTIOJB30
usa CAIIP | mpuHOun | sle, BaTh
B MOCTPOCH | YMEHUS CHCTEMHEI
npodeccu | us CAIIP | ucnons3oB | #
OHAJIbHOU | B aTh TIPUHIUTT
JesATeIbHO | mpodeccu | CUCTEMHBI | TPUHITUTI
CTH, OHAJILHOW | U MMOCTPOEH
pelIEHBI JIEATEIIbHO | TPUHLIMIT nsa CAIIP
BCC CTH, MOCTPOCH | B
OCHOBHBIE | PEIICHBI us CAIIP | mpodeccu
3a7Ja4u C BCE B OHAJLHOU
OT/ACIbHBI | OCHOBHBIE | mpodeccu | AesITeNbH
MH 3a7a4u C OHAJILHON | OCTH,
HECYIIEeCT | He JIeATEIIbHO | UMCIOT
BCHHBIMU | TPYOBIMH | CTH, MECTO
HeJoueTa | ONIMOKAaMHU | peuIeHbI rpyobIe
MH, : THIIOBBIC OIINOKH
BBINOJIHCH | BBIIOJIHCH | 3a/1a4H C
bl BCE bl BCE HE
3a/laHusl B | 3a/1aHUSA B | TpYOBIMU
ITOJTHOM ITOJTHOM OIINOKaMH
o0Beme o0BeMe, ,
HO BBINOJIHCH
HEKOTOPHI | BI BCE
ec 3aaHus,
HeJloYeTa | HO HE B
MH IIOJTHOM
o0beMe
pacCHuTbIBATE U | TTponemon | [Ipoaemon | Ipoxemon | Ilpu
MPOCKTUPOBATL | oryynoBan | cTpHpOBaH | CTPUPOBAH | pelIeHHH
SNCKTPOTEXHIHIC | () BCE | BlI, B | HI, B | CTaHIApT
ckue OCHOBHBIE | IIEJIOM, LIEJIOM, HBIX
KOMIIJICKCHI B
CHCTEMEL yMEHUs BCE BCE 3a7a4 HE
[OMOLLIBIO paccuMTbl | OCHOBHBIE | OCHOBHBIE, | TPOJIEMOH
COBPEMEHHOTO BaTh U | yMEHUA HO CTpPUpPOBA
o MPOEKTUP | PACCUMUTHI | HE HEBI




0BaTh BaTh U | CUCTEMATU | OCHOBHBIE
AJIEKTPOTE | IPOEKTHP | YECKHU YMEHUs
XHAYECKH | OBaTh IPAaBWIbH | PACCUUTHI
e AIIEKTPOTE | bIE, BaTh u
KOMIUIEKC | XHMYECKH | YMEHMS MIPOEKTHUP
BI ule paccuuThl | OBaTh
CUCTEMBI C | KOMILJIEKC | BaThb U | DJIEKTpOTE
MOMOUIBIO | Bl U | IPOCKTUD | XHHYECKH
COBPEMEH | CUCTEMBI C | OBaTh e
Horo [IIO, | moMOILIBIO | NEKTPOTE | KOMILIEKC
peLIeHbI COBpEMEH | XHUYECKH | Bl u
BCE goro IIO, | e CUCTEMEI
OCHOBHBIE | PEILEHBI KOMIUJIEKC | C
3ajaul  C | BCe Bl U | IOMOIIbIO
OT/IEJbHBl | OCHOBHBIE | CHCTEMBI C | COBpEMEH
MU 3agaun ¢ | momomeo | Horo IIO,
HECYIIeCT | He COBPEMEH | CTPYKTYp
BeHHbIMH | TpyObiMu | Horo IO, |y
Hejo4yeTa | OMMOKaMU | pEeIIeHbI nporecca
MU, , TUTIOBBIE | TIPOEKTHUP
BBINIOJTHEH | BBINIOJIHEH | 3a/layd  C | OBaHUS B
BI BCE | Bl BCE | HE HHXEHEp
3alaHusl B | 3a/laHUsl B | TpyObIMU | HOU
HOJTHOM HOJTHOM OLIMOKAMHU | JeATeNbH
o0Beme o0BeMe, , OCTH,
HO BBITNOJIHEH | UMEIOT
HEKOTOPBI | Bl BCE | MECTO
e C | 3ajaHus, rpyobIe
Hexodera | HO HE B | OIIHOKH
MU HOJIHOM
o0Bbeme
Hcnonw3oBarh [Iponemon | [Ipogemon | IIponemon | Ilpu
I1O nns yuera CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
SJICKTPOSHEPTHUH | pI BCE | BI, B | B, B | CTaHJApT
OCHOBHBIE | LIEJIOM, LEJIOM, HBIX
YMEHUS BCE BCE 3ajjady  He
UCIIOJIb30B | OCHOBHBIE | OCHOBHBIE, | IPOJAEMOH
atb  [1O | ymenus HO CTpUpOBa
JUI y4eTa | UCIOJIb30B | He HbI
ektposH | atb 11O | cuctematu | OCHOBHBIE
epruu, JUI y4eTa | YeCKH yYMEHUs
pEILIEHbI AJIEKTPO3H | MPaBWJIBH | UCIIOJIB30
BCE epruy, bIC, Bate IO
OCHOBHBIE | PELLEHBI YMEHUS Ui ydera
3a7a4u  C | BCE HCIIOJIb30B | JIEKTPOI
OTHeNbHBl | OCHOBHBIE | aThb IO | Hepruw,
MU 3aJaud ¢ | JUId y4yeTa | CTPYKTYp
HECYIIECT | HE AJIEKTPO3H | y
BEHHBIMH | TpyOBIMU | €pruH, nporecca
HeloveTa | OLIMOKAMHU | PeLIeHbI MIPOEKTHUP
MU, , TUIIOBBIE | OBAaHHUA B
BBINOJIHEH | BBIMOJIHEH | 33Ja4d  C | HHXKEHEp




bl BCE | BI BCE | HE HOI
3a/1aHusl B | 3aJaHUSl B | TPyObIMU | JA€STENIbH
ITOJTHOM IIOJIHOM OImKOKaMH | OCTH,
o0bneme o0BeMe, , HAMEIOT
HO BBITIOJIHEH | MECTO
HEKOTOPBI | bl BCe | rpyObIe
e C | 3amaHus, OLIMOKHU
HeloyeTa | HO HE B
MH MTOJTHOM
oObeMe
Boi6upats u [Iponemon | IIponemon | Ilponemon | Ilpu
paccUnTHIBATH CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUH
mapaMCTphl bl BCE bl, B bl, B cTaHgaptT
3IIEKTPOOOOPYA | ocHOBHBIC | IIEJIOM, IIEJIOM, HBIX
OBaHWA € YMCHHS BCC BCC 3a/1aq He
HOMOLIBIO BBIOMpATh | OCHOBHBIE | OCHOBHBIE, | IPOJEMOH
COBPEMCHHOTO | yMEHUSI HO CTpHpOBa
110 pacCYuThl | UCTOJIb30B | HE HBI
BaTh aTh CHCTEMaTH | OCHOBHBIC
napamMeTp | BBIOMpaTh | YECKH yMEHUS
Bl u MpaBUJIbH | BHIOMpATh
AIEKTPOOO | pacCUUTHI | BIE, u
Opy/loBaH | BaTh YMEHUS paccUmThI
us C napameTp | BeIOMpaTh | BaTh
ITOMOIIBIO | BI u napameTp
COBPEMEH | AJIEKTPOOO | pacCUUTHI | BI
Horo [10, | opymoBaH | Bath AIEKTPOO
penieHbl us C napameTp | 6opynoBa
BCC ITOMOIIBIO | BI HHUS C
OCHOBHBIC | COBPEMEH | 3JIEKTPOO0O | TOMOIIBIO
3a7a4u C Horo [10, | opymoBan | coBpeMeH
OTJEIbHBI | PEIICHBI Ui C goro I10,
MH BCC MOMOIIBIO | CTPYKTYP
HECYIIIECT | OCHOBHBIE | COBpPEMEH |y
BEHHBIMHU | 3a[1a4U C Horo 110, | mpouecca
HeIouyeTa | HE pEIICHBI MIPOCKTUP
MH, rpyObIMU | THUIIOBBIE OBaHUS B
BBINOJIHEH | OIIMOKAMH | 3a/a4H C UHXXEHEP
Bl BCE , HE HOU
3a/1aHuSl B | BBIIIOJIHEH | TPYOBIMU | JIeATENbH
ITOJTHOM bl BCE OIINOKAMH | OCTH,
o0beme 3a7aHug B | , HMEIOT
MTOJTHOM BBINOJIHEH | MECTO
o0beme, Bl BCE rpyosbie
HO 3aJaHMusl, OIINOKH
HEKOTOPBI | HO HE B
ec IIOJTHOM
Hejouera | oObeme
MH
BIAJCTh:
HaBbIKaMU VYcenemnoe | B nenom | Umeercs | OtcyreTs
dbopmanuzauu | u YCHEIIHOE | MUHUMAJb | He




3aJa4 CHCTEMAaTH | BIAJICHUC | HBII WIIH
pa3IMYHbIX YECKoe HaBBIKAMU | HA0OD ¢dbparmeHT
9TalloB BiaJieHHe | (hopManu3 | HABBIKOB apHoe
NPOCKTUPOBAHN | gappIKaMHU | alluu u | dopManu3 | BIaaeHUE
ac dbopManu3 | pemieHus | aluu u | 6a30BBIMU
TIPUMCHCHHCM anuu ¥ | CTAaHJAPTH | PEIIEHUsT | HaBLIKAM
COBPCMCHHOM pelleHHs | BIX 3aJa4 C | CTAHJAPTH | U
KaccHpuKaun HECTaHJap | HEKOTOPHI | BIX 3aa4 ¢ | popmaiinu3
CHCTEM THBIX MU HEKOTOPHI | alUl |
aBTOMAaTHU3UPOBA
HHOLO 3ajau 0e3 | HejpoueTa | MU perieHus
MPOEKTHPOBAHH omrbOK M | MU HEJoYeTa | CTaHAapT
g HEJI0OYETOB | Pa3IMYHBl | MU HBIX
pa3IUYHBI | X OTamoB | Pa3ju4Hbl | 33134
X OTamoB | TEXHOJIOTH | X JTaloB | Pa3JIUYHbI
TEXHOJIOTH | YSCKOTO TEXHOJIOTH | X DTaIloB
YeCKOro MPOCKTUDP | YECKOTO TEXHOJIOT
MPOCKTUP | OBaHUSI C | MPOEKTHDP | HIECKOTO
OBaHHS C | IPUMEHEH | OBaHHUS C | IPOCKTHUD
MPUMEHEH | UeM MPUMEHEH | OBaHUS C
HeM COBpPEMEH | UeM MIpUMEHEH
COBpPEMEH | HOU COBpPEMEH | HEM
HOU KJaccupu | HOM COBpEMEH
KJaccugu | Kauuu KJaccupu | HOM
Karuu CAIIP Kanuu Kiaccudu
CAIIP CAIIP KaIllun
CAIIP,
HAMEIOT
MECTO
rpyobIe
OIINOKHU
HaBBIKAMH Vceoentnoe | B nenom | Umeercsa OrcyrcTB
COCTaBJICHUSA u YCHENIHOE | MUHUMAJIb | U€ WM
OTIMCaHnA CUCTEMATH | , HO HBIN dbparmeHT
HPOBOZMMBIX YeCKOe cojepxany | Habop apHoe
HUCCIICIOBAHMU U | graneHne | ee HABBIKOB C | BIAJICHUE
pa3pabaTbiBaeM | yappixamu OTHENbHBI | HEKOTOPHI | 0a30BBEIMU
bIX IIPOCKTOB, oe3 e MH HaBbIKAM
TIOATOTOBKH omubOOK W | MpoOenbl | Hejpo4yeTa | U
AAHHBIX U HEIOYETOB | BIaJicHUE | MU COCTAaBIIE
COCTaBJICHUSA
OTHETOB, COCTaBJIEH | HAaBLIKAMHU | COCTABJIEH | HUS
0630p0B B us c us OITHCaHU
apyroii ONMCaHUsl | HEKOTOPBI | OMHMCAHUS | IPOBOIUM
TeXHIYeCKOi MPOBOJIUM | MU MPOBOJIUM | BIX
nokyMentauun | PIX HeJodeTa | bIX I/ICCJ:I’CIIOB
C npuMeHeHneM | MCCTIENOBA | MU HCCICAOBA | aHUM U
CHUCTEM HUU U | COCTaBJIEH | HUU u | pa3zpabar
aBTOMAaTHU3HUPOBa pa3pa6aTLI us pa3pa6aTH bIBACMbIX
HHOTO BaeMBIX OIMMCAHMS | BaGMEIX MIPOEKTOB,
MPOCKTUPOBAHHU | IIPOEKTOB, | IPOBOJAUM | IIPOEKTOB, | MOATOTOB
i MOATOTOBK | BIX MMOATOTOBK | KH
W JAHHBIX | UCCIENOBa | U JAHHBIX | JAHHBIX
VIS HUN " | o s




COCTaBJIEH | pa3palaThl | COCTaBJIEH | COCTaBJIE
ust BaeMBbIX ust HUS
OTYETOB, IPOEKTOB, | OTYETOB, | OTYETOB,
0030pOB M | MOATOTOBK | 0030p0oB | | 0030pOB U
Ipyrou U JaHHBIX | Ipyrou Ipyrou
TEXHUYECK | IS TEXHUYECK | TCXHHYEC
on COCTaBJIEH | OU KOU
JOKYMEHT | WS JOKYMEHT | JIOKYMCHT
aruu C | OTUETOB, anuu clauuu  C
npuMeHeH | 0030pOB W | IPUMEHEH | MPUMEHEH
HeM JIpyrou HeM HeM
CAIIP TEXHUYECK | CHCTEM CAIIP,
on aBTOMATU3 | UMEIOT
JOKYMEHT | UPOBaHHO | MECTO
anuu c|ro rpyOsbie
MPUMEHEH | IPOCKTHP | OIIMOKH
uem OBaHUS
CAIIP
HaBLIKAMU VYcenemnoe | B nenom Nwmeercs OtcyrcTB
pa3paboTKu U " YCTENIHOE | MUHUMAJb | He
ohopMIICHHS CHUCTEMATH | , HO HBII WIn
MIPOEKTHOM YEeCcKOoe cojepikaly | Habop ¢dbparMeHT
JOKYMEHTalluu | BIaJIeHUE | ee HaBBIKOB | apHOE
c HaBbIKAaMU | OT/AEJbHBI | pa3paboTK | BiaJcHHE
IIPUMECHEHHEM pa3paboTk | e uu 0a30BbIMHU
CUCTEMHOTO 1787} npoOenbl | 0OpMIIEH | HaBBIKaM
NpUHIOHIA ohOopMIIeH | BIIaJicHUE | Hsl u
NOCTPOCHUA us HaBBIKAMH | POEKTHO | pa3paboT
ABTOMAaTH3UPOBA | ipoekTHO | pa3spaboTK | i KA U
HHOTO i uu JIOKYMEHT | odopmiie
TIPOCKTUPOBAHN | noxymeHT | OOpPMIIEH | AllHH C HUS
A aiuu 6e3 | us HEKOTOPHI | MMPOEKTHO
OLIMOOK U | MPOEKTHO | MU i
HEJ0YeTOB | U HEJOoYeTa | JOKYMEHT
c JOKYMEHT | MU C aIuu C
NPUMEHEH | alluu C NPUMEHEH | MIPUMEHEH
uemM HEKOTOPHI | UeM uem
CUCTEMHOT | MU CUCTEMHOT | CUCTEMHO
0 HeJoYeTa | o ro
INPUHIIMIIA | MU C NPUHIINIA | TIPUHIIUIIA
MOCTPOCH | MPUMEHEH | MOCTPOEH | MOCTPOEH
us u uemM us u us u
CTPYKTYp | CUCTEMHOT | CTPYKTYp | CTPYKTYp
b1 CAIIP o b1 CAIIP b1 CAIIP,
MPUHIINIIA UMEIOT
IIOCTPOEH MECTO
us " rpyObie
CTPYKTYp OIUOKU
b1 CAITP
HaBbIKAMU Yenemnoe | B nenom Nwmeercs OtcyrcTB
pacudera u u yCIEUTHOE | MUHUMAIh | HE
MIPOCKTHPOBAHN | CHCTEMATH | , HO HBIH WIH




s YECKoe cojepxaii | Habop ¢dbparmMeHT
ANIEKTPOTEXHUYE | BIIAJICHUE | €e HAaBBIKOB apHoe
CKHX HaBBIKAMU | OTICJIbHBI | pacyeTa U | BJaJCHHE
KOMIUIEKCOB 1 pacuerau | e IPOSKTHp | Oa30BBIMH
CHUCTEM C MPOCKTUP | MPOOENbl | OBaHUS HaBbIKaM
MTOMOIIIBIO OBaHUSA BJIAJICHUE | DJIEKTPOTE | pacuera u
COBPEMEHHOTO AJIEKTPOTE | HABBIKAMU | XHUYECKUA | TIPOCKTHUD
1o XHUYECKH | pacyeTam | X OBaHUS
X MPOCKTUP | KOMIUIEKC | DJIEKTPOTE
KOMIUIEKC | OBaHHS OB U XHUYECKHU
OB U ANEKTPOTE | CUCTEM C | X
CHUCTEM C | XHUYECKH | MIOMOIIBI0 | KOMILIEKC
MOMOIIBIO | X COBPEMEH | OB H
coBpeMeH | komruiekc | Horo [1IO | cuctem ¢
Horo [IO0 | oBwH MMOMOIIBIO
CHCTEM C COBpEMEH
MTOMOTIIBIO Horo I10,
COBpEMEH UMEIOT
Horo [10 MECTO
rpyobie
OIINOKH
HaBLIKAMU VYcenemnoe | B nenom Nmeercs OtcyrcTB
ydera " YCTENIHOE | MUHUMAJb | He
JIEKTPO3HEPTUU | CUCTEMATH | , HO HBII W
Y MOHUTOPHMHTA | YECKOE cojepxani | Habop dbparmeHT
rapameTpoB BIIQJICHUE | €e HAaBBIKOB apHoe
3NeKTpooOOpyl | HaBBIKAMH | OTIENbHBI | y4yeTa BJIAJICHUE
OBaHUA U ceTel | yuera e AIIEKTPO3H | Oa30BBIMU
C IOMOILBIO ANEKTPO3H | MpoOesbl | epruu u HaBbIKamM
COBPEMEHHOTO €prum u BJIAJICHUE | MOHUTOPH | U y4eTa
1O MOHUTOPH | HaBbIKAMHU | HTa AJEKTPOd
Hra ydera napameTp | Hepruu u
napameTp | 3JEKTPO3H | OB MOHUTOPH
OB €prum u 35IeKTpoo0 | Hra
3NEeKTpooO | MOHUTOPHU | OPYAOBAaH | MapameTp
Opy/lOBaH | Hra Us U ceTel | OB
Us U ceTel | mapamerp | c AJEKTPOO
c OB MOMOIIbI0 | GopyaoBa
MOMOIUIBIO | AJIEKTPOOO | COBPEMEH | HUA U
coBpeMeH | opyaoBaH | Horo [IO | cereii c
Horo I10 U U ceTell IOMOIIBIO
c COBpEMEH
MOMOIIIBIO Horo [10,
COBpEMEH UMEIOT
Horo 10 MECTO
rpyosbie
OIUOKU
HaBbIKAMU VYenemnoe | B nenom Nwmeercs OtcyrcTB
ABTOMAaTHUYECKOT | U YCHEIIHOE | MUHUMAJb | e
0 yIpaBJeHUs CUCTEMATH | , HO HBII U
pexuMaMu YecKoe cojepikaiy | Habop ¢dbparmMeHT
paboThI BJIQJICHUE | €e HAaBBIKOB apHoe




ANEeKTpooOOpYyl | HABBIKAMH | OTJCIBHBI | aBTOMATHY | BJIQJICHUE
OBaHUS U aBTOMATHY | € €CKOTO 06a30BBIMU
AIIEKTPOIHEPTET | ECKOTO npoOeNbl | yIpaBieH | HaBBIKaM
WYECKUX CUCTEM | YIPABJICH | BIaJieHUE | Us u
ust HABBIKAMU | PSKHUMaMH | aBTOMATH
peKUMaMH | aBTOMATUY | pabOThI YECKOTO
paboThl €CKOro ANEKTPOOO | yIpaBiieH
ANIEKTPOOO | yIpaBJieH | OpydoBaH | Us
OpyIIOBaH | Us us u peKIMaM
us u pexXuMaM | 3JIEKTPO3H | U paboThI
DIIEKTPO3H | U PabOTHI | epreTudec | JIEKTPOO
epreTuuec | MEKTPood | KuxX 6opynoBa
KHX OpYIIOBaH | CUCTEM HUS U
CUCTEM us u AIIEKTPOd
AIIEKTPOdH HEpreTHd
epreTuyiec ECKHUX
KHX CHUCTEM,
CUCTEM UMEIOT
MECTO
rpyobie
OIINOKH
OIIK-3 | OIIK-3.5 3HATh:
Crnioco6 | Criocoben Mertonbl u YpoBeHb VYpoBeHbp | Munuman | YpoBeHb
€H NPUMCHATD CHOCOObI 3HAHUI 3HAHUI BHO 3HaHUN
npumeH | METOZbI NIPUMEHEHUS METOJ0B U METOZIOB U | IOIIYCTUM | METOJIOB
ATh aHaJln3a, COBPEMEHHBIX | CIIOCOOOB CIIOCOOOB | BIif, HO HE | M
coorper | MOACIHUPOBAH | ysyvepuTenibH | IPUMEHEHH | MPUMEHEH | CHCTEMATH | CIIOCOOOB
crByto | 1 BIX U A us qecKuii IIpUMeHEH
jiiNz07t TCOPCTHHCCK | 1 OMIIBIOTEPHBI | COBPEMEHH | COBPEMEH | YPOBEHb ust
duzuko | OTOH X CUCTEM U BIX HBIX 3HaHUH COBpEMEH
IKCTIEPUMEHT .
- ATLHOLO TEXHOJIOTUH B | U3MEPUTEh | U3MEPHUTE | METOJIOB U | HBIX
L obnactu HBIX U JBHBIX U croco0oOB | u3Mepure
THYECK | g oy pa3paboOTKU U | KOMIIBIOTED | KOMIIBIOTE | IPUMEHEH | JIbHBIX U
ui perenmm BHE/IPCHHUS HBIX CUCTEM | PHBIX usi KOMIIBIOT
annapa | ypogeccuona | MATEMATHHIECK | 1 _|cncteMum | cOBpEMEH | CPHBIX
T, JBHBIX 3ajau | UX MOZENei TEXHOJIOTUH | TEXHOJIOTH | HBIX CUCTEM U
METOIbI ANIEKTPO3HEpre | B o0nactu B U3MEPHUTE | TEXHOJIOT
aHaJK3 TUYECKUX pa3paboTku | obiactu JBHBIX U uii B
au CUCTEM u pa3paboTK | KOMITBIOTE | 00JacTh
MOJICIH BHEJIPCHUS | U U PHBIX paszpabor
pOBaHU MaTeMaTHue | BHEJAPEHU | CUCTEM M | KU U
A, CKHU X s TEXHOJIOTH | BHEIPEHH
TEOPET MoJienen Maremartd | i B s
UYECKO AJIEKTPOIHE | YECKH X obnactu MaTeMaTH
rou preTuyecku | Mojeneil | pa3paboTK | YECKUX
JKCIIEP X CHCTEM AIIEKTPOdH | U U Mozenein
MMEHTA CUCTEeMATU4 | €preTHdec | BHEAPEHU | DJIEKTPO)
JTBHOTO €CKH KHUX s HEpreTud
ucclien chOpMHUPOB | CUCTEM B | MaTeMaTH | €CKUX
OBaHUS aH B [EJIOM YEeCKHX CUCTEM
oOneme, YCIICNTHO | MOJENel | HIDKe




pu COOTBETCTBY | COPMHPO | BJIEKTPOIH | MHHUMAIT
pelieHu IOLIEM BaH B €preTuyec | bHBIX
u nporpamme | o0Obeme, KHX TpeGoBaH
npocec HOJATOTOBKU | COOTBETCT | CUCTEM , ui,
CHOHAI , 0e3 BYIOILIEM | UMEET ¢bparmeHt
BHBIX omuboK MpOrpamMM | MECTO apeH,
3aja4 e MHOTO HE | UMEIOT
MOJATOTOBK | IPyObIX MECTO
Y, UIMEET OIO0K rpyobie
MECTO OIINOKH
HECKOJIBKO
He TPYyOBIX
OINO0K
Merononornd | YpoBeHb VYpoBeHb | Munuman | YpoBeHb
€CKHE OCHOBBI | 3HAHUU 3HaAHUU BHO 3HaHUHN
MIPOTrHO3UPOBA | METOJIOB METOJI0B JOMYCTUM | METOJIOB
HUSKAUECTBEH | MPOTHO3MPO | MPOTHO3UP | BIH, HO MIPOTHO3HU
HBIX BaHUs OBaHUS HECTPYKTY | POBaHUSK
nokasaresnei KayeCTBEHH | Ka4eCTBEH | PUPOBAaHH | ayeCTBEH
paboTsl BIX HBIX 13171 HBIX
a5eKTpooOopy | MoKazaTene | Moka3aTesl | ypoBEHb nokasares
JIOBaHU, i paboThI el paboThl | 3HAHM en
CHOBAHHBIE Ha | DJIEKTPOOOO | AMEKTPOOO | METOJIOB paboThI
MaTeMAaTUYECK | pyAOBaHUsS, | OPYIAOBAaH | IPOTHO3UP | IEKTPOO
oM OCHOBAHHBI | U, OBaHMAKAY | OopynoBa
MOJIEIUPOBAaH | X Ha OCHOBaHH | €CTBEHHBI | HuA,
un MaTeMaTH4e | bIX Ha X OCHOBaHH
CKOM MaTeMaTH | IoKas3aTel | bIX Ha
MOJIJINPOBA | YECKOM eil paboThl | MaTeMaTH
HUU MOJIJIUPO | AIIEKTPOOO | YeECKOM
cUCTeMaTH4 | BAHMM B | OPYAOBaH | MOJEIUPO
€CKH LEeJIOM us, BaHUU
C(OPMHUPOB | YCHEIIHO | OCHOBAHH | HHMKE
aH B chopMHUpO | BIX Ha MUHHUMAI
o0Beme, BaH B MaTeMaTH | bHBIX
COOTBETCTBY | 00BEME, 4EeCKOM TpeGoBaH
IOIIEM COOTBETCT | MOJEIHPO | Ui,
nporpaMMe | BYIOLIEM | BaHHH, ¢bparmMeHT
HOJrOTOBKM | MPOTPaMM | UMEET apeH,
, 0e3 e MECTO UMEIOT
OLIMO0K HOJrOTOBK | MHOTO HE | MECTO
U, UMEeT | IpyOBIX rpyosbie
MECTO OLIMO0K OLIMOKH
HECKOJIBKO
He rpyObIX
OLIMO0K
Meronpsl, YpoBeHb YposeHb | Munuman | YpoBeHb
CrocoObl 3HaHUU 3HaHUU BHO 3HAHUU
TpeOOBaHUSA K | METOJIOB, METOJIOB, | JOIYCTUM | METOJOB,
nporeccy croco0oB U | c11oco0OB | BIi, HO croco6oB
MOJIEIUPOBaH | TpeOOBaHUU | U HECTPYKTY | U
us K IIpolieccy | TpeOGoBaHM | pUpOBaHH | TpeboBaH




3JIEKTPOSHEPre | MOAEIUPOBA | U K 13171 Ui K
TUYECKUX HUS IIPOLECCY | YPOBEHb npoueccy
CUCTEM AJIEKTPO3HE | MOJEIUPO | 3HAHUU MOJEIUPO
pPreTUYECKH | BaHHS METOJIOB, | BaHUSA
X CUCTEM AJIEKTPO3H | CIIOCOOOB | BJIEKTPOd
CHUCTEMAaTHU4 | epreTuyuec | u HEpreTHd
€CKH KHX TpeOOBaHU | ECKHUX
chopMHPOB | CHCTEM B | U K cUcTeM
aH B LEeJI0OM IPOLIECCY | HUXKE
o0beMme, YCIIEIIHO | MOJEJIUPO | MUHHUMAI
COOTBETCTBY | chopmMupo | BaHUs BbHBIX
IOLIEM BaH B AIIEKTPO3H | TpeOOBaH
nporpamMme | o0beme, epreTuyec | Hif,
MOJTOTOBKHA | COOTBETCT | KUX ¢dbparmMeHT
, 0e3 BYIOIIEM CHCTEM, apeH,
omuboK mporpaMM | UMeEeT UMEIOT
e MECTO MECTO
MOJTOTOBK | MHOTO HE | TpyOBIe
U, IMEeT | IpyObIX OIINOKH
MECTO omuooK
HECKOJIbKO
HE TPYyObIX
Omub0OK
DcHOBHBIE [TonHocThiO | 3HAeT Cnaboe 3HaHue
reopeTHUecKue | 3HAeT OCHOBHBIE | 3HaHUE OCHOBHBIX
MOHSATHUS OCHOBHBIE TEOpEeTHUYE | OCHOBHBIX | TEOPETHY
DIIEKTPOTEXHUK | TEOPETUYEC | CKHE TEOpEeTUYe | ECKUX
11,3aKOHBI KHe MOHSTHS CKUX MOHITHM
BIIEKTPOMArHUT | TIOHATHUSA ANEKTPOTE | MOHATUH | BJIEKTPOTE
HOTO TOJISI U JNEKTPOTEX | XHHK H, AIIEKTPOTE | XHUK H,
rEOpPHUIO0 HUK U, 3aKOHBI XHUK H, 3aKOHOB
DIIEKTPUYECKUX | 3aKOHBI JJIEKTpOMaA | 3aKOHOB AIIEKTPOM
1 MarHUTHBIX 3JIEKTpOMAr | THUT HOTO | AJIEKTpOMaA | arHUT
[ernei HUT HOTO MoJIs U THUT HOTO | HOTO HOJIS
noJIs U TEOPHUIO MoJIst U U TEOpUU
TEOPHUIO JJEKTpUYE | TEOPHUH AIIEKTPUY
JNEKTpUYEC | CKUX U AIIEKTPUYE | €CKUX H
KUX U MarHuTHBI | CKUX H MarHuTH
MarHUTHBIX | X MarHuTHBI | BIX
LEeTIeH; HeTei; X nemneun
LeTei; HIDKE
MUHUMAT
BHBIX
TpeGoBaH
15058
CrpykTypy 3Haer 3Haer [Timoxo 3HaHus
aBTOMATU3UPO | CTPYKTYPY | CTPYKTYpPY | 3HAET CTPYKTYp
BaHHBIX ABTOMATH3U | aBTOMATU3 | CTPYKTYPY | B
WH(OPMALIMOH | pOB aHHBIX | HPOB aBTOMATH3 | aBTOMATH
HBIX  CHCTeM | HHpOpMaIU | aHHBIX UPOB 3UpOB
AJIEKTPO3HEPre | OHH bIX | HH(OpPMAILl | aHHBIX aHHBIX
TUYECKUX CUCTEM WOHH bIX | uH(popman | nuaopma




ceTe; AJIEKTPOdHE | CUCTEM WOHH BIX | [MOHHBIX
PreTUYECKH | BJIEKTPOAH | CUCTEM cucTeM
X CeTeH, He | eprer AJIEKTPOSH | BIEKTPOI
JIOTIyCKaeT | MYECKHUX eprer HEpreT
OIINOOK. cereid, HYECKUX HYECKUX
JIOITYCKAET | CETEH, cerei
HEe TpyOble | TOMYCKAaeT | HIKE
OIITNOKH. MHOTO MHUHHUMAaJ
OIIHOOK. BHBIX
TpeboBaH
Hi,
JIoTIyCKae
T TrpyOble
OIITNOKH.
Knaccudukan | 3naer He Homnyckae | Jlomyckae
WO METOJIOB KJacCU(HKa | MOJHOCTb | T MHOTO T rpyObIe
MaTeMaTHYeCK | 1Y IO 10 3HAET OIMHMOOK B | OIIUOKHU U
oro METOJIOB 3HAeT Kimaccuu | moxasbiBa
MOJISTUPOBAH | MaTeMaTH4e | KiacCudu | Kaluu €T ci1a0bie
us CKO TO KaIx 10 METOJIOB 3HAHUS B
YCTAaHOBUBIIHK | MOJIETHUPOBA | METOJIOB MareMmaru | Kiraccudpu
XCsl p&KUMOB | HUSA MaTeMaTh | YECKO IO Karuu
paboThI YCTaHOBUBII | Y€CKO TO MOJISTPO | METOJIOB
ANIEKTPOIHEPTE | UX CS MOJETUPO | BaHUS MaTeMaTH
TUYECKOM PEeXUMOB BaHUs YCTaHOBHUB | YECKO IO
CUCTEMBI paboTsI YCTaHOBUB | IIUX CA MOJETUPO
JNEKTPOIHE | HIMX CS PEKMMOB | BaHHS
prer PEKUMOB | pabOTHI yCTaHOBU
NYECKOM paboThI AIIEKTPO3H | BIIUX CA
CUCTEMBI JJIEKTPORH | eprer PEXKHUMOB
eprer NYECKOM paboThI
NYECKOM CUCTEMBI | DJIEKTPOD
CUCTEMBI Heprer
WYECKOM
CUCTEMBI
YMETh:
Hcnonb3oBate | [Ipogemonc | Ilpoaemon | [Iponemon | Ilpu
COBPEMEHHYIO | TPUPOBAHBI | CTPUPOBAH | CTPUPOBAH | PELICHUH
KJIaccuukaiy | Bce bl, B bl, B CTaHAapT
10, CBOICTBA, OCHOBHBIE LEJIOM, LEJIOM, HBIX
TpeOOBaHUS K | yMEHUs BCE BCE 3a/a4 He
MOJEINSIM 1 HCIIOJIb30Ba | OCHOBHBIE | OCHOBHBIE, | IPOJEMOH
MOJEJIIUPOBaH | Th yYMEHUs HO CTpPUpPOBA
U0 TIpU COBPEMEHHY | HUCIIOJb30B | HE HBI
MPOEKTUPOBAH | 10 aTh CHUCTEMAaTH | OCHOBHBIE
1707 KJIaccu(uKa | COBPEMEH | YECKH yMEHUs
3JIEKTPO3HEPre | LHUIO, HYIO MpaBUJIbH | UCIIOJIB30
TUYECKHUX CBOJIICTBa, KIaccudu | ble, BaTh
CUCTEM TpeOOBaHUS | KallUIo, yMEHUs COBpEMEH
K MOJIEJISIM | CBOMCTBA, | MCHOJIb30B | HYIO
U TpeOOBaHHU | aTh Kjaccupu
MOJIEJINPOBA | 1 K COBpPEMEH | Kalulio,




HUIO IIpU MOJEISAM | HYIO CBOMCTBA,
IPOEKTHPOB | U ki1accupu | TpeboBaH
aHuU MOJEIUPO | KALHIO, us K
3JIEKTPOdHE | BAaHUIO CBOMCTBA, | MOJEISM
preTUdecKu | mpu TpeOOBaHU | U
X CHCTEM, IPOEKTUp | 1 K MOJEIUPO
pelIeHbI BCE | OBAHUU MOJENSM | BaHUIO
OCHOBHbIE AJIEKTPO3H | U npu
3a/1a4u ¢ epreTudec | MOAEIUPO | MPOEKTHUP
OTJEIbHBIM | KUX BaHUIO OBaHUU
u CHUCTEM, npu AIIEKTPO?
HECYIIECTBE | PEILLEHBI NPOEKTHD | HEPreTH4
HHBIMH BCE OBaHUU €CKHUX
HEJI0YeTaMH | OCHOBHBIE | AJIEKTPO3H | CHUCTEM,
, 3a/1a4u ¢ epreTuyec | UMEroT
BBITIOJTHEHBI | HE KHUX MECTO
BCE 33J]aHusl | TPyOBIMH | CHCTEM, rpyOsbie
B ITIOJTHOM OIINOKaMU | pelIeHbI OIIHOKU
o0Beme , THUIIOBEIE
BBITIOJTHEH | 3aJla4H C
bl BCE HE
3aJaHus B | rpyObIMU
MTOJTHOM OImrOKaMu
o0BeMe, ,
HO BBITIOJTHEH
HEKOTOPHI | bl BCE
ec 3aJaHus,
HEeJoYeTa | HO HE B
MU MOJIHOM
obbeme
Ucnons3oBars | [Ipogemonc | I[Ipoaemon | IIpoaemon | [lpu
METO/IbI TPUPOBAHBl | CTPUPOBAH | CTPUPOBAH | PEIICHUU
IIPOrHO3HPOBA | BCE bl, B bl, B CTaHaapT
HUS OCHOBHBIE LEJIOM, LEJIOM, HBIX
Ka4eCTBEHHbBIX | YMEHUS BCE BCE 3a/a4 He
nokasarenei OPUMEHSTh | OCHOBHBIE | OCHOBHBIE, | IPOJIEMOH
paboThI METO/IbI YMEHHUS HO CTpUpOBaA
3NEeKTpooOOpYy | MPOTHOZUPO | MPUMEHSAT | HE HBI
JOBaHUS, BaHUs b METOJIBl | CUCTEMATH | OCHOBHBIE
CHOBAHHbBIC Ha | KQUECTBEHH | MPOTHO3UP | YECKU YMEHHUSI
MaTeMaTHUYeCK | bIX OBaHUS MPaBWIbH | IPUMEHST
oM IoKa3arejae | KayeCTBEH | b€, b METOJIbI
MOJIeIUpOBaH | i paboThI HBIX YMEHUS IIPOTHO3HU
WU TIpU EKTPo00O0 | MOoKa3aTena | METOMIbI pOBaHMUS
INPOEKTHUPOBAH | PYAOBaHUs, | €il pabOThl | IPOTHO3UP | KaYeCTBE
uu CHOBaHHBIE | 3JEKTPOOO | OBaHUS HHBIX
NIEKTPOIHEPre | Ha OpYZIOBaH | KaueCTBEH | [TOKa3aTell
THYECKUX MaTeMaTtuye | us, HBIX eit
CUCTEM CKOM CHOBAaHHBI | MOKa3aTen | paboThI
MOJEIUPOBA | € Ha eif paboThI | BIEKTPOO
HUH TIPH MaTeMaTH | JIeKTpoob | OopymoBa
IIPOEKTUPOB | YECKOM OpyJOBaH | Huf,




aHuu MOJEJIUPO | U, CHOBAHHBI
AJIEKTPOdHE | BaHWU NPU | CHOBAHHBI | € Ha
preTUYeCcKH | MPOEKTHp | € Ha MaTeMaTu
X CHCTEM, OBaHUU MaTeMaTH | YECKOM
pEUIEHBI BCE | BJIEKTPOIH | YECKOM MOJIEJIUPO
OCHOBHEIE epreTuyuec | MOJICIUpPO | BaHUU
3aJIa4u C KHX BAaHWM MPU | TIPU
OTJICIIBHEIM | CHCTEM, MIPOCKTUDP | MPOEKTUP
u penieHbl OBaHUU OBaHHUU
HECYILIECTBE | BCE AJIEKTPOSH | AIEKTPOI
HHBIMH OCHOBHBIC | €preTHYEC | HepreTud
HeJoYeTaMM | 3a7a4H C KHX eCKUX
: HE CHCTEM, CHCTEM,
BBITIOJTHEHBI | TPYOBIMH | PEIICHBI HAMEIOT
BCE 3aJaHMs | OIIMOKAMH | TUIIOBEIC MECTO
B ITOJTHOM : 3a/1a4yu C rpyobIe
o0Beme BBLIIIOJIHEH | HE OIIMOKHU
Bl BCE rpyobIMU
3amMaHug B | ommOKaMu
ITOJIHOM ,
o0BeMe, BBITIOJTHEH
HO Bl BCE
HEKOTOPHI | 3a/IaHMS,
ec HO HE B
Hego4yeTra | IOJHOM
MU o0Beme
Ucnons3osars | [Ipogemonc | I[Iponemon | IIpoaemon | [lpu
CIIPaBOYHbIEC TPUPOBAHBI | CTPUPOBAH | CTPUPOBAH | PEIICHUU
MaTepuabl, BCE Bl B Bl, B CTaHIAPT
METOJbI OCHOBHEIC IIEJIOM, IIEJI0M, HBIX
CIIOCOOBI YMEHHUS BCE BCE 3a51a4d He
MIPUMEHEHUS WCIIO0JIb30Ba | OCHOBHBIE | OCHOBHBIE, | POJIEMOH
COBPEMEHHBIX | Th YMEHHUS HO CTpUpOBA
M3MEPUTEIIbH | CIPaBOYHBIE | UCMOJIb30B | HE HBI
BIX B MaTtepualibl, | aTh CHCTEMAaTH | OCHOBHEIC
KOMITBIOTEPHBI | METOJIbI U CIIPABOYH | YECKH yMEHUs
X CUCTEM H CIIOCOOBI 1305 MPaBWIbH | UCIOJB30
TEXHOJIOT Ui MPUMEHEHU | MaTepuan | b€, BaTh
HEOOXOIUMBIX | o bl, METO/Ibl | YMEHUS CIIPaBOYH
JUTSE COBPEMEHH | U CITIOCOOBI | HCIOJIL30B | bI€
MOCTPOEHUS BIX MPUMEHEH | aTh Marepuan
Mojenei U3MEPUTEIND | U CIIpaBOYH | bI,
3JIEKTPO3HEPIe | HBIX U COBpPEMEH | bIe METOJIbI U
THYCCKUX KOMIBIOTEP | HBIX MaTepuana | CocoObl
CHCTEM HBIX CUCTEM | U3MEPUTE | bl, METOJbI | IPUMEHEH
51 JIBHBIX U U CIIOCOOBI | Hst
TEXHOJIOTHMI | KOMIIBIOTE | IPUMEHEH | COBPEMEH
HEOOXOIUM | PHBIX us HBIX
BIX IS CUCTEM U | COBPEMEH | U3MEpUTE
MOCTPOEHHUS | TEXHOJIOTH | HBIX JIBHBIX U
MoJeen 51 A3MEPUTE | KOMIIBIOT
JJIEKTPOIHE | HEOOXOIU | JHHBIX U EpHBIX




PreTUYECKU | MBIX IS KOMIIBIOTE | CUCTEM U
X CUCTEM, MOCTPOEH | PHBIX TEXHOJIOT
pEILIEHBI BCE | U CUCTEM U | Ui
OCHOBHbBIE MOJENEH | TeXHOJOr'W | HeoOXoau
3a71a4yu C ANEKTPOdH | U MBIX JIJIs
OT/ACIBHBIM | €preThyuec | HeOOXOau | MOCTPOECH
u KHX MBIX IS us
HECYIIECTBE | CHUCTEM, IIOCTPOEH | Mojesnel
HHBIMU penieHbl us AIIEKTPO?
HeJ0YeTaMU | Bce MOJICJIE | HepreTH4
, OCHOBHBIE | IEKTPOIH | ECKHUX
BBITIOJTHEHBI | 3a/1a4¥ C epreTuyec | CHUCTEM,
BCE 33JlaHUs | HE KHX UMEIOT
B ITOJTHOM rpyoOBIMH | CHCTEM, MECTO
o0beme OIINOKaMU | peleHbI rpyOsbie

, THUIIOBBIC OIIHOKU

BBITIOJIHEH | 3aJIa4H C

Bl BCE HE

3aJaHus B | rpyObIMU

MOJTHOM OImMOKaMu

o0BeMe, ,

HO BBITIOJTHEH

HEKOTOPHI | BI BCE

ec 3a/1aHus,

HEJ0YeTa | HO HE B

MU MTOJTHOM
obbeme

[Ipumensars Ha | lemonctpu | Jdemonctp | B nenom [Ipu

IIPaKTUKE pye T upye T JIEeMOHCTp | paboTe He

OCHOBHBIE yMEHUue yMEHUue upyer JIEMOHCTP

TEOPETUYECKU | IPUMEHSATHh | IPUMEHAT | YMEHHE upyer

€ IOHATHUSA Ha [IPakTUKE | b Ha MPUMEHAT | YMEHUs

3JIEKTPOTEXHU | OCHOBHBIE MIpaKTUKE | b HA MIPUMEHEH

KU, 3aKOHBI TEOPETHUYEC | OCHOBHBIE | MPAKTHKE | U Ha

3JIEKTPOMAarHu | Kue TEOPETUYE | OCHOBHBIEC | IIPAKTUKE

THOT'O TIOJISL U | TIOHATHUSA CKHE TEOpPETUYE | OCHOBHBIE

TEOPUIO 3JEKTPOTEX | MOHATHS CKHE TEOpeTHY

JIEKTPUYECKU | HUK U, ANEKTPOTE | MOHATHUS €cKue

X U 3aKOHBI XHUK U, ANEKTPOTE | MOHATHUS

MarHUTHBIX 3JEKTpOMaAr | 3aKOHBI XHUK H, ANEKTPOTE

nenei; HUT HOTO AJIEKTPOMA | 3aKOHBI XHUK H,
HoJIs U THUT HOTO | 3JIEKTpOMa | 3aKOHBI
TEOPUIO OJIS U THUT HOTO | 3JIEKTPOM
BIEKTPUYEC | TEOPHIO MOJISL U arHUT
KHX U ANEKTPUYE | TEOPHIO HOTO MOJIS
MarHUTHBIX | CKUX U AJEKTPUYE | U TEOPUIO
LeTen, He MarHuTHbI | CKUX U ANEKTPUY
JIOMyCKaeT | X Ienew, MAarHuTHbI | €CKUX U




OIINOOK. JOTYCKaeT | X IETCH, MarHuTH
pan HO BIX LICTICH.
HEOOJIbIIN | PE3YJAbTAT
X OIIMOOK. | OTJIMYAETC
s HE
ri1y0OKUM
U ¥ HE
MTOJTHBIMU
CBEJICHUS
MHU.
YrpaBaste Hemonctpu | Hemounctp | Jdemonctp | He
aBTOMAaTHU3UPO | pye T upye T upye T chopmup
BAHHBIMHU yYMEHUE yMEHHE cinaboe OBaHO
MH(QOPMAIIMOH | YOPABJISTh | YOPABJIATh | YMEHHE yMeHHue
HBIMU aBTOMAaTH3U | aBTOMATU3 | YIPABJIAThH | YIPaBJISAT
CHUCTEMaMHU pPOB aHHBIMU | HPOB aBTOMAaTH3 | b
AJIEKTPOIHEpre | UHPOpMalld | aHHBIMU HUPOB aBTOMAaTH
THYECKHIX OHH BIMH uH(popMall | aHHBIMH 3UpPOB
ceTen; CUCTEMaMH | MOHH bIMH | UH(pOpPMALl | aHHBIMH
JNIEKTPO’HE | CUCTEMaM | MOHH bIMU | HH(pOpMa
preTUYecKu | u cUCTEMaM | IIUOHH
X CETEH, HE | DJIEKTPOdH | U BIMH
JOTIyCKaeT | epreT AJIEKTPOdH | CHCTEMaM
OImHOOK. WYECKUX eprer u
CeTen, WYECKUX AIEKTPOd
JIOITYCKAeT | CeTeH, HepreT
psn JOTYCKaeT | MYECKUX
HEOOJBIIN | MHOTO CeTeN,
X OIIHOOK. | OIINOOK. JIOTIyCKae
T MHOTO
rpyoBIX
OIIHOOK.
Ucnons3oBats | ITokasbiBaet | [TokaswsiBa | IlokaseiBa | He
METO/IbI CIIOCOOHOCT | €T eT cnabylo | moKa3biBa
MaTeMaTH4ecK | b CIOCOOHOC | CrIOCOOHOC | eT
oro UCIIOJIb30Ba | Th Th CIIOCOOHO
MOJIETTUPOBaH | Th METOJABI | MCIOJb30B | UCIOJB30B | CTh
usi MaTemMaThuie | aTh aTh UCIIOJIB30
YCTaHOBUBIIU | CKOTO METO/IbI METO/IbI BaTh
XCSl p&KMMOB | MOJICJIMPOBA | MAaTeMaT | MaTeMaTU | METOJIbI
paboThI HUS YEeCKOTo YEeCKOT0 MaTeMaTH
3JIEKTPO3HEPre | YCTAHOBUBII | MOJIEIUPO | MOJAEIUPO | YECKOTO
TUYEC KOU uXxcst BAaHUS BAaHUS MOJIEJIUPO
CUCTEMBI PEKUMOB YCTaHOBUB | YCTAHOBHB | BaHUS
paboThI HIUXCS IUX Co YCTaHOBU
3JIEKTPOIHE | PEKUMOB | PEKHUMOB | BIIUXCS
pretudyecko | paboThI paboTsI PEXKUMOB
Il CUCTeMBI, | DJIEKTPOdH | DIIEKTPO3H | pabOTHI
HE epreTuuec | epreTudec | dJIEKTPOd
JIOITyCKaeT KOM KOM HEpPreT
OIINOOK. CHUCTEMBI, | CUCTEMBbI, | MUECKOU
JIONYCKAET | IOMYCKAET | CUCTEMBI,




HE3HAUUTE | OIIMOKHU. | JIOMyCKae
JIbHBI € T rpyObIe
OIIHOKHU. OIIHOKH.
BJIJICTh:
Haspikamu VYcenemnoe | B nenom Nmeercs OtcyrcTB
dbopmanmuzany | YCIICNTHOE | MHHUMAJh | HE
U ¥ PCIICHUs] | CUCTEMaTW4 | BIIAJICHUE | HBIU WIu
3a1a4 ecKoe HaBbIKaMU | Habop ¢parMeHT
Pa3IUYHBIX BJIQJICHUE dbopmanu3 | HaBBIKOB, | apHOE
3TanoB HaBBIKAMU alyu u c BJIAJICHUE
NPOCKTUPOBAaH | popManm3a | peHIcHHs] | HEKOTOPHI | 0a30BBIMU
us 110707871 3a/1a4 MU HaBBIKaM
AJIEKTPOIHEPTe | peHICHUs pa3uyHbBl | HEJOYeTa | U
TUYECKUX 3a1a4 X JTaroB MU, dbopmanus
CHUCTEM C pa3IUYHBIX | IPOEKTHP | opMaIHU3 | allud U
MIPUMEHEHHEM | JTaIloB OBaHUSA alyu u perieHus
COBPEMEHHOU | MPOEKTUPOB | AMEKTPOIH | pEHIeHUs: | 3ajad
Kiaccuukany | aHus epreTuyec | 3aaad Pa3ITUYHBI
Uu JJIEKTPOIHE | KUX pa3IUYHBI | X ITAOB
TpeOOBaHUM K | PrETHYECKH | CHCTEM C | X DTaroB MIPOEKTUP
MOJIEISIM 1 X CHCTEM C | IPUMEHEH | MPOCKTHDP | OBaHUSA
MOJICTUPOBAH | IPUMEHEHH | HEM OBaHUS AIEKTPOD
U0 eM COBPEMEH | DJICKTPOdH | HEpreTud
COBPEMEHHO | HOM epreTuyec | eCKux
71 Kimaccuu | Kux CHCTEM C
KJaccuuka | Kaluu u CUCTEM C | IPUMEHEH
11U U TpeOOBaHU | IPUMEHEH | HEM
TpeOOBaHUN | i K ueM COBpEMEH
K MOJIETISIM | MOJIETISIM | COBPEMEH | HOM
u u HOU Knaccudu
MOJIETTUPOBA | MOJEIUPO | KJIacCU(PH | KallUU U
HUIO BaHUIO Kalluu U TpeboBaH
TpeOOBaHU | Ui K
UK MOJENIAM
MOJENSIM | U
u MOJETUPO
MOJETUPO | BAHUIO
BaHUIO
HaBpikamun Ycnemrnoe B nenom HNwmeercsa OtcyrcTB
UCCIICJIOBAHUS | U YCIIEIIHOE | MUHUMAJb | € WU
u CUCTeMaTHu4 | , HO HBI ¢dbparmeHT
MPOTHO3UPOBA | €CKOE cojepikaiy | Habop apHoe
HUS BIIaJICHUE ee HAaBBIKOB, | BJIaJICHUE
Ka4eCTBEHHBIX | HaBBIKAMH OTACNBHBI | C 6a30BBIMU
nokasarenen UCCJIEIOBaH | € HEKOTOPHI | HaBBIKaM
paboThI usu npoOensl | MU u
ANMEeKTpooOOpy | MPOTHO3HMPO | BIAJIEHUE | HEJAOYEeTa | UCCIEIOB
JOBaHUS, BaHUs HABBIKAMU | MU, aHUs |
CHOBAHHbIE HA | KAUECTBEHH | MCCIEAOBa | MCCIEA0BA | MIPOTHO3U
MaTeMaTH4ecK | BIX HUS U HUS U pOBaHMs
oM MOKa3aTese | MPOTHO3HP | MPOTHO3UP | KAYECTBE
MOJENUPOBaH | il pabOTHI OBaHUS OBaHUS HHBIX




WU TIpH ANIEKTPOOOO | KAaYECTBEH | KAYECTBEH | MOKa3ares
MPOCKTHPOBAH | PYIOBaHUs, | HBIX HBIX et
uu CHOBaHHBIC | TIOKA3aTeN | mokasaren | paboThl
3JIEKTPO3HEPre | Ha el paboThl | el paboThI | BIEKTPOO
TUYECKHUX MaTeMaTH4de | 3JEKTPooO | ANeKTpood | GopymoBa
CUCTEM CKOM OpYIIOBaH | OPYIOBaH | HUA,
MOJICTTUPOBA | U, us, CHOBAHHBI
HUU TIpU CHOBAHHBI | CHOBaHHBI | € Ha
POCKTUPOB | € HA ¢ Ha MaTeMaTH
aHuU MaTeMaTH | MaTeMaTH | YECKOM
9JIEKTPOIHE | YECKOM YECKOM MOJCITUPO
pPreTHYECKH | MOJCIUPO | MOJICIUPO | BAHUU
X CHCTEM BaHWU NIPH | BAHUH TIPH | TIPU
MPOCKTHP | MIPOCKTHP | MPOCKTHP
OBaHUU OBaHUU OBaHUU
DIIEKTPO3H | AJIEKTPOIH | IIEKTPOD
epreTuvec | epreTudec | HepreTud
KHX KHX ECKHUX
CUCTEM CUCTEM CUCTEM
Haspikamu Ycenemnoe | B nenom Nmeercs OtcyrcTB
WCIIOJIb30BaHA | U YCIICNTHOE | MHHUMAJh | HE
s CIPABOYHBIX | CUCTEMATHd | , HO HBIH WITH
MaTepuasos, €cKoe cojepxkarni | Habop dbparmeHT
METOJIOB 1 BJIaJICHUE ee HABBIKOB, | apHOE
croco6oB HaBbIKAMHU | OTHENbHBI | C BIIaJICHUE
MIPUMEHEHUS UCIIOJIb30BA | € HEKOTOpHI | 6a30BBIMU
COBPEMEHHBIX | HUS npoOenbl | MU HaBbIKaM
W3MEpUTENbH | CIIPAaBOYHBIX | BIaJICHUE | HEJo4eTa | U
BIX U MaTepUajoB | HaBbIKAMHU | MU, HCII0JIB30
KOMITBIOTEPHBI | , METOJIOB M | UCIIOJB30B | HCIOJb30B | BAaHUS
X CUCTEM U croco6oB aHus aHus CIIPaBOYH
TEXHOJIOT Uil NPUMEHEHHU | CIOPAaBOYH | CIIPABOYH | BIX
HEOOXOUMBIX | o BIX BIX MaTepuan
TUIS COBPEMEHH | MaTepuan | MaTepuail | OB,
MOCTPOCHHUS BIX OB, OB, METO/IOB
Moenei U3MEpUTENIb | METOJIOB U | METOJIOB U | U
ANEKTPOIHEPTe | HBIX U Croco0oB | croco0oB | croco0oB
TUYECKHUX KOMITIBIOTEp | IPUMEHEH | MPUMEHEH | MPUMEHEH
CHUCTEM; HBIX CHCTEM | U us ust
u COBPEMEH | COBPEMEH | COBPEMEH
TEXHOJIOTUH | HBIX HBIX HBIX
HEOOXOUM | UBMEPUTE | UBMEPUTE | U3MEPUTE
BIX JITIST JBHBIX U JTBHBIX U JTBHBIX U
MOCTPOCHUS | KOMIIBIOTE | KOMITBIOTE | KOMITBIOT
Mojenei PHBIX PHBIX €pHBIX
JNEKTPOIHE | CUCTEM M | CUCTEM M | CUCTEM U
PTeTUYECKH | TEXHOJIOTH | TEXHOJOTH | TEXHOJIOT
X CUCTEM 51 51 15071
HeoOxoau | HeoOxoau | HeoOXxoau
MBIX JJIs1 MBIX 151 MBIX 151
MOCTPOCH | MOCTPOEH | MOCTPOEH
usi ust ust




MOJENIeH MOJENIen MOJENen
AJIEKTPOSH | BJEKTPOIH | DIEKTPOD
epreTuyuec | epreTudec | HepreTud
KHX KHX €CKUX
CUCTEM CUCTEM CUCTEM
Hassikamu IIpogemonc | Ilponemon | Mmeercs He
WCIIOJIb30BAHU | TPHU pOBAJ CcTpHu MUHHMAaJIb | POJAEMOH
s OCHOBHBIMU | BBICOKHE poBai HBII CTpHD
TEOPETHYECKH | HABBIKU HaBBIKU Habop oBaj
MU MOHSATUSAMH | IPUMEHEHU | IPUMEHEH | HAaBBIKOB 6a3oBbIC
AJIEKTPOTEXHU | ST OCHOBHBIX | HsI MPUMEHEH | HaBBIKU
KM, 3aKOHAMH | TEOPETHUYEC | OCHOBHBIX | S MIPUMEHEH
AJIEKTPOMArHu | KHX TEOPETHYE | OCHOBHBIX | S
THOTO TIOJISI U | TIOHATUM CKHX TEOPETHYE | OCHOBHBIX
TEOPUHN AIEKTPOTEX | MOHATUH CKHX TEOpEeTHY
JNIEKTPUYECKH | HUK H, AJIEKTPOTE | MOHATUM €CKUX
X U 3aKOHOB XHUK H, AJIEKTPOTE | MOHATUH
MarHUTHBIX JJIEKTpOMAr | 3aKOHOB XHUK H, AJIEKTPOTE
Hernen HUT HOTO AJIEKTpOMa | 3aKOHOB XHUK H,
MOJISI U THUT HOTO | DJIEKTpOMa | 3aKOHOB
TEOPUH TOJISI ! THUT HOTO | DJIEKTPOM
DJIIEKTPUYEC | TEOPUU TIOJISI | arHUT
KHUX U JJIEKTPUYE | TEOPUU HOTO TIOJISI
MarHuTHBIX | CKMX U ANIEKTPHUYE | U TEOPUHU
LEIeH. MarHuTHbI | CKMX U ANEKTPUY
X Lenew, MarHuTHbI | €CKUX U
JIOTyCKaeT | X Lenew, MarHuTH
HE3HA4YUTE | MHOTO BIX LIETIEH,
JIBHEI € omnooK. JOTIYIIICH
OIIIMOKH. bl TpyOBIC
OIKOKH.
Texaukon Bnaneer Bnaneer ITokazan [Ipu
paboThI ¢ TEXHUKOU TEXHUKOU | craboe pabote He
aBTOMATHU3UPO | pabOTHI C paboThl ¢ | BIAJICHUE | IEMOHCTP
BAHHBIMU aBTOMAaTH3U | aBTOMATH3 | IIPABWJIaM | UPYET
UH(GOPMAIMOH | pOB aHHBIMU | UPOB u BJIaJICHUE
HBIMU uH(pOpMaLld | aHHBIMH TEXHUYECK | TEXHUKOU
CUCTEMaMHU OHHBIMH uHpopmall | oi paboTsI ¢
3JIEKTPO3HEPre | CHCTEMAMH | MOHH bIMU | TEXHUKOM | aBTOMaTu
TUYECKUX JNIEKTPOIHE | cUCTeMaM | paboThl ¢ | 3UPOB
cerei prer u aBTOMATU3 | aHHBIMU
NYECKUX AJIEKTPO3H | UPOB uHpopma
ceTel, He epreTuyec | aHHbIMU LUOHH
JOMyCKaeT | KUX ceTei, | nHdopmall | bIMU
OIINOOK. HO UMEET | UOHHBIMHU | CUCTEMam
HE cucTeMaM | U
MOJIHbIE u ANEKTPOd
CBEJICHUA. | DJIEKTPOdH | HEPreT
eprer NYECKUX
MYECKUX ceTen.
ceTen.
Hassikamu Hemonctpu | JemoHncrp | IIponemon | IIpu




NPUMEHEHUSI | pye T OIBIT | UpYe T | cTpH pabote He
METO/I0B IPUMEHEHHU | OIBIT poBail JEMOHCTP
MaTeMaTH4eCK | I METOJIOB | IPUMEHEH | ClIa0bli upyer
OTOMOJIEJIUPOB | MaTeMaTuye | Us OTIBIT OIIBIT
aHus CKO ro | METOJIOB IIPUMEHEH | IPUMEHEH
YCTaHOBUBIIM | MOJIEJIMPOBA | MaTeEMaTU | U us
XCSl  PEXUMOB | HUS YECKO IO | METOJOB METO/I0B
padoThI YCTaHOBHUBII | MOAEIUPO | MaTeMaTH | MareMaTu
JNIEKTPOIHEPre | UX csl | BaHUS YeCKO IO | YECKO TO
TUYECKOU PEeXUMOB YCTaHOBUB | MOJEJIUPO | MOJEIHUPO
CUCTEMBL. paboThl IIMX  Cf | BaHUS BaHUs
JJIEKTPO’HE | PEKUMOB | YCTAHOBUB | YCTAHOBH
prer paboTsI IIMX  Cf | BIIUX CS
NYECKOM AIIEKTPO3H | PEKUMOB | PEXKHMOB
CHUCTEMBI. eprer paboThI paboThI
MYECKOM ANEKTPOSH | DIEKTPOI
CUCTEMBI , | €preT Heprer
JIOIIYCKAaeT | M4ECKOU NYECKOU
HE3HAYUTE | CUCTEMBl | CUCTEMBI.
JIbHBI elec,
OIIMOKH. JIOTTyCKaJl
MHOTO
OIKOOK.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB

KpaTKa}I XapaKTCPpUCTHKAa OIOCHOYHBIX CpPCACTB,

HCIIOJIb3YCMBIX IIPpH

TCKYICM KOHTPOIJIC YCIICBACMOCTHU 141 HpOMC)KYTO‘IHOﬁ arrecrangmuu
00ydJaromerocs 1Mo AUCIUTIINHE:
HaunmenoBanue
Ornucanue OLEeHOYHOTO
OIICHOYHOT'O KpaTkas xapakrepucTruka OLIEHOUYHOTO CpeACTBa cpercTBa
CpeacTBa p
. [lepeuens 3ananuii u
Bremmonnenne  ymaGopatopHoii  paboThl,  00paboTka p A
Otuer no . . BOIIPOCOB JIJIS 3AIIUTHI
. pEe3yAbTaTOB UCHBITAHUN, H3MEPEHHi, SKCIEpPUMEHTA. o
nabopaTopHOU n1abopaTopHOU
Odopmenue OTYeTa, 3aluTa pe3yIbTaToOB
pabote (OJIP) . paboThl, IepeyeHb
nabopaTopHOil pabOTHI 10 OTYETY .
TpeOOBaHUH K OTUETY
CpenctBo KOHTpPOJIS, OPraHu30BaHHOE KaK CHeIUalibHas
Oecena mpernogaBaTenis ¢ 00y4JarolIMMCsl Ha TEMBI, CBS- Bompocsr o
CobecenoBanue 7l Tperion . yrarom ’ P
(C60) 3aHHBIE C U3y4aeMOU JUCHUILTMHON, U PACCYMTAHHOE Ha paznenam
BBISICHEHHE 00beMa 3HaHMI 0Oydarolerocs mo omnpezae- JUCITUTUIAHBI
JICHHOMY pa3Jieny, TeMe, mpodiieMe U T.11.
Cucrema CTaH/IaPTU3UPOBAHHBIX 3aJlaHui,
KoMIiekT TecToBbIx
Tecr (Tecr) TIO3BOJISFOIIIAS aBTOMAaTU3HUPOBATh POLENYpPY SaaHM
W3MEpEHUs YPOBHsI 3HAHHN U YMEHUI 00y4aromierocs A
4. Hepequb KOHTPOJBHBIX 3a[1aH1/1171 HWJIH HMHBbIC MaTeEpHalbl,

HGOﬁXOIlI/IMbIe AJIA OHEeHKH 3HaHI/II7[, yMeHI/Iﬁ H HABBIKOB, XapaKTC¢PU3YIOIIIHUX
ITaIlbl (l)OpMI/IpOBaHI/ISI KOMIIeTeHIII/Iﬁ B 1Ipouecce 0OCBOCHUA NUCIHUIIJINHDBI




s rekymero kourpoas TK1:

KoMnereHunu u uHAUKaToOpsl, GOpMUpYyEMBIE Y 00yHatOUIUXCS:

Kon 1 HanMeHOBaHME KOMIIETEHLIUU Kon 1 HanMeHoBaHME MHIMKATOPA
OIIK-1 Cnoco6en nonnmats npuHmnsl | OITK-1.2 Bianeer HaBbIKaMu IPUMEHEHUS
paboThl COBPEMEHHBIX U(PPOBBIX TEXHOJIOTUH JUIS pEIICHHS 33124
MH(GOPMAIIMOHHBIX TEXHOJIOTHIA U Ipo(eCCHOHATBHOM AEATEIBHOCTH C yIETOM
HCII0JIb30BATh UX JUISl pEIICHUs 3a/1a4 OCHOBHBIX TpeOOBaHUI HH(DOPMAITIOHHON
podecCHOHATIbHOM NeTeIbHOCTH 0€3011aCHOCTH

Tect. Paznen 1. Bsenenue. CAIIP kak opraHuM3allUOHHO- T€XHUYECKas

CHUCTCMaA.
Bonpoc Bapuanmur omeema
CAIIP -»310 a) Cucrema aBTOMaTU3MPOBAHHOTO MPOEKTUPOBAHMUS;
6) CucreMa aBTOMaTUYECKOTO MPOEKTHUPOBAHUS;
B)CucTreMa aBTOHOMHOTO MTPOEKTUPOBAHUS;
Ornucanue texHosioruu | a)lludopmanmonHoe obecnieyeHue;

¢dynxunonuposanus CAIIP? | 6)[IporpammHoe obecnieueHue;

B)MeToandeckoe o0ecrieueHue;

KoHuTpons ucnonnenus a)CucTembl yrpaBiIeHHUs TOKyMEHTOOO0OpOTOM;
MPEMUCHIBAEMBIX 6)CucTeMbl yripaBIeHUs 3HAHUSIMU;
JOKYMEHTaMU JEHCTBUN B)CHcTeMBI yrpaBiIeHUs JOKYMEHTAMH;

OTHOCHUTCS K DYHKILIHSAM:

[TomHBI KOMIUIEKT 3aJaHMii W MaTepualoB, HEOOXOIWMBIX IS
OIICHUBAaHMUS  PE3yJIbTATOB OOyYECHHS 1O JUCHUIUIMHE, XpaHUTCA Ha
Kadeapepaspaborunka M coaepKUT 50 TECTOBBIX BONPOCOB Ha KaXIYIO
KoMIleTeHI[ut0, 3 HuX 20% - 3akpbiToro tuma, 80% - OTKPBITOro THUIIA.

TpeboBanus Kk 0popMIeHHUIO JIA0OPATOPHBIX PAa0OT

Otuér mo nmaGoparopHoit pabore odopmiIsieTcs UHANBUAYATHLHO KaXIbIM
CTYJICHTOM, BBITTOJIHUBIIMM HEOOXOJMMbBIEC IKCIIEPUMEHTHI (HE3aBHCHMO OT TOTO,
BBIMIOJIHSUICS.  JIM OKCHEPUMEHT MWHIAMBUAYAJIbHO WJIM B COCTaBE TIPYIIIbI
cTyneHToB). CTpaHuIbl OTYETA CIIEAyeT HNPOHYMEpPOBaTh (TUTYJbHBIM JIUCT HE
HyMepyeTcs, Aajnee UAET CTpaHuia 2 u T.1.).

TutynpHBIA JUCT OTYETA JOKEH coaepkaTth ¢pasy: “Otu€r  mo
nabopatopHoii pabore «Ha3Banume pabGoOTHI», UyTh HIDKE: BBITIOTHUI CTyIEHT
rpynibl (Homep rpymibl) (Oamunus, naumansl)”’. BHU3y nucra ciieiyeT ykas3aThb
TEKYLIUU TOJ.

OT4Yé€T, KaK IpaBUIIO, TOJHKEH COJIEPKATh CIEAYIOIIUE OCHOBHBIE Pa3/Ieibl:

1. Ilenb paGoThI;

2. TeopeTnyeckas 4acCTh;




3. Pe3ynbTaThl (TaOJIMLIBI SKCIEPUMEHTAIBHBIX JAHHBIX, TPAPUKH );

4. BbiBogsl (OCHOBHBIE NPUOOPETEHHBIE 3HAHUSA O  MPEAMETE
HCCIICTIOBAHUS ).

TeopeTnueckass 4acTh JODKHA COJAEPXKATbh MHHHUMYM HEOOXOAMMBIX
TEOPETUUYECKUX CBEIECHUU O (PU3MUECKOW CYIIHOCTH HCCIEAYEMOTO SIBICHHS U
ero onucanue. He cienyer konupoBaTh LHEIMKOM WM YACTUYHO METOJUYECKOE
nocobue (onucanue) 1ad0opaToOpHON paboTHI UK pa3ieibl y4eOHUKA.

Paznen «Pe3ynbTaThl» BKIIOYaeT B ceOsl TaOMUIBl SKCIEPUMEHTATbHBIX
JaHHBIX, TpaQUKU, TMOJYyYEHHbIE MPHU BBITOJIHEHUH JAa0OPATOPHOUM pPAOOTHI.
Pucynku, rpaduku u Tabauibl HyMEpYIOTCS U MOAMKUCHIBAIOTCS 3ar0JIOBKAMH.

BbiBOAbI HE MOJKHBI OBITH MPOCTHIM NEPEUMUCICHUEM TOTO, YTO CHENAHO.
35ech BaXKHO OTMETUTh, KaKWe HOBbIE 3HAHUS O MpEJAMETE MCCle0BaHUsl ObUIH
MOJIyYEHbI TPU BBIMOTHEHUHU PaOOTHI, K YeEMY MIPUBEJIO 00CYX ACHUE PE3yIbTaTOB,
HACKOJIbKO BBINIOJHEHAa 3asBJIEHHAs 1edb padoTbl. Bo3MOXHO, MOIyYeHbI
JIOTIOTHUTENbHBIE (OPMYJIbI, JaHHBIC, MPEAJIOKEHbI OPUTUHAIBHBIE METOAUKHU, —
ATO JOJHKHO OBITH OTPA)KEHO B BBIBOAAX. BBIBOJABI MO paboTe KaXKIblii CTYJIEHT
JIeIaeT CaMOCTOSITENIBHO.

[Ipu caade ory€Ta mpemnojgaBaTeab MOXKET clelaTh YCTHBIE U MHUCbMEHHBIE
3aMeyYaHus, 33JaTh JOMOJIHUTENIbHbIE BONPOCHL. Bce OTBETHI Ha JOMOTHUTENIbHbBIE
BOMPOCHI, HOBBIE PAcu€Thl, 00CYK/IC€HUS BBIMOJIHSAIOTCS CTYACHTOM Ha OTJEIbHBIX
JUCTaX, BKIOYAEMbIX B OTYET (IIPH ATOM B TEKCT€ OCHOBHOI'O OTYETA JelaeTcs
CHOCKAa WJIM JpYrod 3HA4YOK, KOTOpPOMY OYyJIeT COOTBETCTBOBaTh HOBBIN
matepuan). [Ipu 3ToM nrucbMeHHBIE 3aMeYaHus PEToaaBaTeNsl TOKHBI OCTaThCS
B TEKCTE JJIsl SICHOCTU JUHAMHUKHU paboTel Haa oTy€ToM. OO0BEM oTuéTa AOMKEH
OBITH ONTUMABHBIM JIJI1 TOHUMAaHUS TOTO, YTO M KaK CJENall CTY/IeHT, BBITTOJIHSS
paboty. O0s3aTenbHbIe TPEOOBAHUS K OTUETY BKITIOUYAIOT OOIIYIO U CIIEUATBHYIO
IPaMOTHOCTh M3JIOKEHUS, a Takke akKypaTHOCcTh odopmienus. [locne nmpuéma
npernojaBaTenaeM oTYET XpaHUTCS Ha Kadeape.

Bonpocsl 1o j1abopaTtopHbiM padoTam
1. Uro npencrapisieT coboi mporpaMmmMHubIin komruieke RastrWIN?
2. [lepeuncnure  ympaBisionue  dJIE€MEHTHI B uHTepdeiice
nporpaMmHoro komiuiekca RastrWIN.

Bonpocsl k kommiexkcHomy 3aganuio TK1 (CobecenoBanue)

1. Onpenenenue CAIIP. Ilemm wu 3amaun cozganust CAIIP. Ilytu
JOCTH>KEHHS LICJIEH.

2. CucTeMHBIN TOAX0/T K TPOSKTUPOBAHMUIO.

3. OCHOBHOM OOITUH TIPUHITUAIT CHCTEMHOTO MTOAXO0/a.

4, CocraB u ctpykrypa CAIIP (CAIIP HmXHETO, CpeIHETO U BEPXHETO
YPOBHS1).

S. Jns  Bcex TOAXOA0B K TMPOSKTUPOBAHHUIO CIIOXKHBIX CHCTEM
xapakTepHbl ocoO0eHHOCTHU. [lepeuncaute, naiTe 0000IMIAIOITYI0 XapaKTEPUCTHKY.

6. OcHoBHBIE TTOHATUSA cucTeMOoTeXHUKH (Cuctema, DnemeHnT, ClioxxHas



cucrema [loncucrema, Hagcucrema ).

7. OOcnyxuBawlue u npoektupyromue noacucremsl CAIIP.

8. Kommnonents! u obecneuenne CAIIP.

9. CopepxaHne TEXHUYECKUX 3a/laHUI Ha IPOCKTHUPOBAHHE.

10. Knaccudukanuss monaened M MapaMeTpoB, HUCIHOJIb3YEMBIX MPHU
aBTOMAaTHU3UPOBAHHOM POCKTUPOBAHUH.

Juis rekymero kourpoas TK2:
Tect. Pa3nen 2. Metoauku npouecca NpOeKTUPOBAHUS.

Bonpoc Bapuanmur omeema
[TepBbie cucTeMHBIE CpEIBI a)MOHUTOPHBIE CUCTEMBI;
CAIIP Ha3bIBaIUCH: 0)MOHUTOPHBIE MIOJICUCTEMBI;

B)MOHMTOPHBIE CPEbL;

[TocnenoBarenbHOCTH a)MapuIpyThl IPOEKTHPOBAHNUS;
MIPOEKTHBIX OIepanuil u 0)IyTH IPOEKTUPOBAHUS;
MPOLEYpP, BEIYIIUX K IIENIK | B)TPaeKTOPUH MPOESKTHUPOBAHUS;
MIPOEKTUPOBAHMS,

Ha3bIBACTCA:

Kaxkasa moacucrema CAIIP a)CASE

NpeHa3HayeHa Jjis 6)Iloncucrema moap30BaTENLCKOTO HHTEp(dEiica;

aJanTayy K Hy>XJ1aM B)PDM

KOHKPCTHBIX IOJIB30BaTeIICH
?

[TomHBI KOMIUIEKT 3aJaHMii W MaTepUaloB, HEOOXOIUMBIX IS
OIICHUBAHMUS  PE3yJIbTATOB OOyYCHHUS TIO0 JUCHUIUIMHE, XpaHUTCA Ha
Kadeapepaspaborunka M coaepKUT 50 TECTOBBIX BONPOCOB Ha KaXIYIO
KoMIleTeHI[1t0, 3 HUX 20% - 3akpbIToro tuma, 80% - OTKPBITOro THUIIA.

TpeboBanus Kk 0popMIeHHUIO JIA0OOPATOPHBIX PabOT

Otuér mo nmaGoparopHoit pabore odopmiIsieTcs UHANBUAYATHLHO KaXIbIM
CTYJIEHTOM, BBITIOJIHUBIINM HEOOXOJMMbBIEC IKCIIEPUMEHTHI (HE3aBHUCHUMO OT TOTO,
BBIMIOJIHSUICS.  JIM AKCHEPUMEHT MWHIAUMBUAYAJbHO WJIM B COCTaBE TIPYIIIbI
cTyneHToB). CTpaHuIpl OTYETA ClEAyeT MPOHYMEpPOBaTh (TUTYJbHBIM JIUCT HE
HyMepyeTcs, Aajnee UAET CTpaHuia 2 u T.1.).

TuTynpHBIA JUCT OTYETA JOJDKEH coaepkarh ¢pasy: “Otuér 1o
nabopatopHoii pabore «Ha3Banume pabGOTHI», UyTh HIDKE: BBITOTHUI CTyIEHT
rpynibl (Homep rpymibl) (Oamunus, nauimansl)”’. BHU3y nucrta clienyeT yka3aTb
TEKYIIUHN TOJ.

OTyéT, KaK IpaBUIIO, TOHKEH COIEPKATh CIETYIONIUE OCHOBHBIE Pa3/Iebl:

1. Ilenb paGoThI;

2. TeopeTnyeckas 4acCTh;

3. Pe3ynbTaThl (TaOIUIBI SKCIIEPUMEHTAIBHBIX JIAHHBIX, TPa(UKN);




4. BoiBogsl (OCHOBHBIE NPUOOPETEHHBIE 3HAHUSA O  MpeaMeTe
HCCIICTIOBAHUS ).

Teopernueckass dYacTh JODKHA COAEPXKaTh MHUHUMYM HEOOXOJUMBIX
TEOPETHUYECKUX CBEJICHUH O (U3NYECKOW CYIIHOCTH HCCIICTYyEMOTO SIBICHUS U
ero omnucanne. He crmemyeT KomupoBaTh LETMKOM HIIM YACTHYHO METOIUYECKOE
nocobue (onucanue) J1adopaTopHON pabOTHI IIK pa3/ieiibl yueOHUKA.

Pasnmen «Pe3ymbrarel» BKIIOYaeT B ceOs TaONUIBI SKCIIEPUMEHTAIBHBIX
JaHHBIX, TpPa(UKH, TOJyYCHHBIC TPHU BHINOJHEHUH JIA0OPATOPHOW pabOTHI
Pucynku, rpaduxu v TaGIUIEI HyMEPYIOTCS U TIOJIUCHIBAIOTCS 3ar0JIOBKAMHU.

BbIBOZIBI HE MOMKHBI OBITH MPOCTHIM MEPEYUCICHUEM TOTO, YTO CIENIAHO.
31ech BaXXHO OTMETHTH, KaKWe HOBBIC 3HAHHS O MPEAMETE HCCIEIOBaHUS ObLIN
TIOJTy4YEeHBI TTPH BBHITTOTHEHUH pa0OThI, K YeMY MPUBEIO0 00CYKIEHUE Pe3yIbTaTOB,
HACKOJIbKO BBITIOJIHEHA 3asBICHHAs I1eb pPa0OThl. BO3MOXHO, MONIyYEeHBI
JOTIOJIHUTENIbHBIE (POPMYJIBI, JaHHBIE, MPEATIOKEHBI OPUTHHAIBLHBIE METOIUKH, —
9TO JIOJDKHO OBITh OTPaXEHO B BBIBOJAX. BBIBOIBI MO paboOTe KaKABIA CTYICHT
JIeIaeT CaMOCTOSITENIBHO.

[Tpu cnadye oT4éTa mMpenoaBaTelb MOXKET CIeNaTh YCTHBIC U MUChMEHHBIC
3aMeuaHusl, 3a7aTh JTONIOJHUTEIbHBIC BOMPOCH. Bce OTBETHI HA TOOTHUTEIIBHEIC
BOIIPOCHI, HOBBIE pacUYEThl, 0OCYKICHHS BBIIOJHSAIOTCS CTYICHTOM Ha OTACIbHBIX
JUCTaxX, BKIIOYACMBIX B OTUYET (TP ATOM B TEKCTE OCHOBHOTO OTYETA JIeTacTCs
CHOCKAa WJIM JpYrod 3HA4YOK, KOTOpPOMY OYyJIeT COOTBETCTBOBaTh HOBBIN
matepuan). [Ipu 3ToM nuchbMeHHbIE 3aMeYaHusl MIPENo1aBaTeNs JOIKHBI OCTAThCS
B TEKCTE JJIsl SICHOCTU JTUHAMHUKHU paboThl Haa oTy€ToM. OOBEM oTuETa JOIKEH
OBITH ONTUMABHBIM JIJI1 TOHUMAaHUS TOTO, YTO M KaK CJENall CTY/IeHT, BBITTOJIHSS
pabory. O0s3aTenbHbIe TPEOOBAHUS K OTUETY BKITIOUYAIOT OOIIYIO U CIIEUATIBHYIO
IPaMOTHOCTh M3JIOKEHUS, a Takke akKypaTHocTh odopmienusa. [locie mpuéma
npernojaBaTeieM oTYET XpaHUTCS Ha Kadeape.

Bomnpocel 1o j1abopaTtopHbiM padoTam

1. Onumunre MoaXoIbl C IMOMOIIBIO KOTOPBIX  OCYHIECTBISETCS
HyMepaIs y3JI0B B mporpaMMHoM Kominiekce RastrWIN?
2. Kak paccunThIBarOTCA mapameTpbl CXEMbl 3aMEUIEHUS PAaTHAIBHON

AICKTPUUYSCKOU CETH ?

Bonpocsl k komiuiekcHomy 3aaanuio TK2(CobecenoBanue)

1. Buasl o6ecnieuenus CAIIP

2. Tpeb6osanus k Texanueckomy obecrieuenuto CAIIP.

3. TpeboBammss k  Marematuueckomy  oOecmeuenuto  CAIIP.
YHUBEPCATTBHOCTD.

4. TpeboBanus k  Marematnueckomy  obecneuennio  CAIIP.
AnroputmMu4deckas

HaJIe)KHOCTb.

5. TpeboBanusa k Maremarnueckomy odecnieueHuto CAIIP. TouHoCTb.

6. TpebGoBanus k Marematuueckomy obOecneuennto CAIIP. 3arpats
MaIlIMHHOTO BPEMEHHU.



7.TpeboBanusa k Marematuueckomy obecneuenuto CAIIP. Ucnonszyemas
MaMsTh.

8. IlporpammHoe, WH(DOPMAIMOHHOEC W JMHTBUCTHYECKOE OOECICUCHUE
CAIIP.

9. Kommnonents! u obecneuenue CAIIP.

10. MeTonuyeckoe, OpraHW3allMOHHOE, APrOHOMHYECKOEC W IIPaBOBOE
ob6ecneuenue CAIIP.

Juis rekymero kourpoas TK3:
Tect. Pa3nen 3. HasHauenue u coctaB cuctemMHubix cpeq CAIIP.

Bonpoc Bapuanmur omeema
Texnunueckoe obecneuenue | a) 9BM, nepudepuiinpie yCTpoicTBa, CETEBOE 000PYI0BAHNUE;
CAIIP Bxiroudaer B ce0st: 0) 00opyAOBaHUE HEKOTOPBIX BCIOMOIaTEIbHBIX CUCTEM
(HampuMep, U3MEPUTENBHBIX), MOIEP)KUBAIOIINX
IPOEKTHPOBAHUE;

B) BCE BBILIENIEPEUNCIICHHBIE;

a) BPEMEHHOE MYJIbTUIIJIEKCUPOBAHUE;

Kakoro mMeronma pasaeneHus | 6) 4aCTOTHOE pa3jiclicHUE,

nvHuY nepenayn gaHHeiX HE | B) BpemenHoe pasjenenue;
CYHIECTBVYET:

a) peanu3yroTcst GQyHKITUU MIPEACTABICHUS JaHHBIX
Ha npuknagaom (application) | (kogu—poBanue, GopMaTupoBaHUE, CTPYKTYPUPOBAHHE);

YpOBHE: 0) ONpeAeIAIOTCS THUI CBS3H (IYIUICKC HIIH MOTYTYTUICKC), Hadalo

¥ OKOHYAHHE 3aJJaHUH, TOCIEI0BATEIHPHOCTD U PEKUM 0OMEHa
3ampocaMy ¥ OTBETAMHU B3aMMOJICUCTBYIOIINUX MAapPTHEPOB;

B) OTIPENIEISAIOTCS U 0(DOPMITSIIOTCS B COOOIIECHUS T€ JaHHBIC,
KOTO "pbI€ MOJJICKAT Iepeaye Mo CeTu;

[TomHBI KOMIUIEKT 3aJaHMi W MaTepUaloB, HEOOXOIWMBIX IS
OIICHUBAaHMUS  PE3yJIbTATOB OOyYECHHS TIO0 JUCHUIUIMHE, XpaHUTCS Ha
Kadeapepaspaborunka M couepkUT 50 TECTOBBIX BOIPOCOB Ha KaXIyIO
KOMIeTeHI1I0, u3 HUX 20% - 3akpbiToro tuna, 80% - OTKPHITOrO THUIIA.

TpeboBanus Kk 0popMICHHUIO JJAOOPATOPHBIX PadOT

Otuér mo nmaGoparopHoit pabore odopmiIsieTcs UHANBUAYATHLHO KaXIbIM
CTYJIEHTOM, BBITIOJIHUBIINM HEOOXOJMMbBIEC IKCIIEPUMEHTHI (HE3aBHUCHUMO OT TOTO,
BBIMIOJIHSUICSL  JIM OKCHEPUMEHT WHIAMBUAYAJIbHO WJIM B COCTaBe TIPYIIIbI
cTyneHToB). CTpaHuIbl OTYETA ClIEAyeT HNPOHYMEpPOBaTh (TUTYJbHBIM JIUCT HE
HyMepyeTcs, Aajee UAET CTpaHula 2 u T.1.).

TutynpHBIA JUCT OTYETA JOJDKEH coaepkarh ¢pasy: “Otuér 1o
nabopatopHoii pabore «Ha3Banume paOGoOThI», YyTh HIKE: BBIONHUT CTyAeHT
rpynibl (Homep rpymibl) (Oamunus, naumansl)”’. BHU3y nucra ciieiyeT yka3aTh
TEKYLIUU TOJ.

OT4Yé€T, KaK IpaBUIIO, TOJHKEH COIEPKATh CIEAYIONIME OCHOBHBIE Pa3/Ieibl:

1. Ilenb paGoThI;

2. TeopeTnyeckas 4acCTh;




3. Pe3ynpTaThl (TA0JIULIBI SKCIEPUMEHTATBHBIX JAHHBIX, TPa(UKH);

4. BbiBogsl (OCHOBHBIE NPUOOPETEHHBIE 3HAHUSA O  MPEAMETE
HCCIICTIOBAHUS ).

TeopeTnueckass 4acTh JODKHA COJAEPXKATbh MHHHUMYM HEOOXOAMMBIX
TEOPETUUYECKUX CBEICHUA O (PU3MUECKOW CYHUIHOCTH HCCIEAYEMOTO SBICHUS U
ero onucanue. He cienyer konmupoBaTh LETUKOM WJIM YaCTUYHO METOJMYECKOE
nocobue (onucanue) 1ad0opaToOpHON paboTHI UK pa3ieibl y4eOHUKA.

Paznen «Pe3ynbTaThl» BKIIOYaeT B ceOsl TaOMUIBl SKCIEPUMEHTATbHBIX
JaHHBIX, TpaQUKU, TMOJYyYEHHbIE MPHU BBITOJIHEHUH JAa0OPATOPHOUM pPAOOTHI.
Pucynku, rpaduku u Tabauibl HyMEpYIOTCS M MOIUCHIBAIOTCS 3ar0JIOBKaMHU.

BbiBOAbI HE MOJKHBI OBITH MPOCTHIM NEPEUMUCICHUEM TOTO, YTO CHENAHO.
35ech BaXKHO OTMETUTh, KaKWe HOBbIE 3HAHUS O MpEJAMETE MCCle0BaHUsl ObUIH
MOJIyYEHbI TPU BBIMOTHEHUHU PaOOTHI, K YeEMY MIPUBEJIO 00CYX ACHUE PE3yIbTaTOB,
HACKOJIbKO BBINIOJHEHAa 3asBJIEHHas Ledb paboTbl. Bo03MOXHO, MOMy4EeHBI
JIOTIOTHUTENbHBIE (OPMYJIbI, JaHHBIE, MPEAIOKEHbI OPUTUHAIBHBIE METOIUKH, —
ATO JOJHKHO OBITH OTPA)KEHO B BBIBOAAX. BBIBOJABI MO paboTe KaXKIblii CTYJIEHT
JIeIaeT CaMOCTOSITENIBHO.

[Tpu coade oru€Ta mpenogaBaTeab MOXKET ClelaTh YCTHBIE U TUChMEHHBIE
3aMeyYaHus, 33JaTh JOMOJIHUTENIbHbIE BONPOCHL. Bce OTBETHI Ha JOMOTHUTENIbHbBIE
BOMPOCHI, HOBBIE PACUEThI, 00CYK/IEHUS BBIMOJIHSIIOTCS CTYACHTOM Ha OTJEIBHBIX
JUCTaX, BKIOYAEMbIX B OTYET (IIPH ATOM B TEKCT€ OCHOBHOI'O OTYETA JelaeTcs
CHOCKAa WM JpYrol 3HA4YOK, KOTOPOMY OyJeT COOTBETCTBOBATH HOBBIN
matepuan). [Ipu 3ToM nucbMeHHbIE 3aMeYaHus MPEnoAaBaTesl TOKHBI OCTaThCs
B TEKCTE JJIsl SICHOCTU JUHAMHUKHU paboTel Haa oTy€ToM. OO0BEM oTuéTa AOMKEH
OBITH ONTUMABHBIM JIJI1 TOHUMAaHUS TOTO, YTO M KaK CJENall CTY/IeHT, BBITTOJIHSS
pabory. Obs3aTenbHbIe TPEOOBAHMS K OTUETY BKIIOUYAIOT OOIIYIO U CIICIIUATIBHYIO
IPaMOTHOCTh M3JIOKEHUS, a TaKXKe akKypaTHOCTb odopmieHus. [locne mpuéma
npernojaBaTenaeM oTYET XpaHUTCS Ha Kadeape.

Bonpocsl 1o j1abopaTtopHbiM padoTam

1. Kaxkoit 'OCT yctanaBnrBaeT OCHOBHBIE TEPMUHBI U ONIPEACIICHUS
CAIIP?

2. Kaxoit 'OCT yctanaBiamBaet kiaccudukanuio u 0003HauYeHUS
CAIIP.

3. Urto npencraBisioT coboi ogHopanTroBbie ceTr? O0macTs ux
MPUMEHEHUSI.

Bonpocsl k kommiekcHomy 3aganuio TK3 (CobecenoBanue)

1. CucteMHblii MOJX0/ K NPOEKTUPOBAHUIO.

2. OCcHOBHO# OOIIMI MPUHIUIT CUCTEMHOTO MOIX0a.

3. PackpsiTh noHsATHE «CTPYKTYPHBIN TOAXO1»

4. PackpbITh OHSATHE «BIIOYHO-UEpAPXUYECKUN TTOAXO»

5. OcHoBHbIe TOHATHS cucteMoTexHUKH (Cuctema, DnemeHT, CroxkHas
cucreMa [loncucrema, Hagcucrema ).

6. OcHOBHBIC TIOHATUS CHUCTeMOTeXHUKH (®Pa3oBas TmepeMeHHas,



Cocrosinue, [loBenenue (quHamuka) cucteMbl, Bektop nepemennsix V, dazoBas
TPaeKTOPHs).

7. Nepapxuueckasi CTpyYKTypa IPOEKTHBIX CHEU(PUKALIIA.

8. Cuctemsl pacupeieIEHHbIX BEIYUCIECHUH.

9. Hudopmanmonnas 6e3zonacHocts B CAIIP. bopwba c mnepexBaTom
COOOIICHHI Ha CETEBOM YPOBHE.

10. Mudopmauuonnas O6e3zonacHoctb B CAIIP. boppba ¢ mepexBarom
COOOIICHUI HACETEBOM YPOBHE.

Jnst npoMeKyTOYHOM aTTecTAlMu:
HenuddepenuupoBannpiii 3a4eT mo pesyibTaTaM HaOpaHHBIX OajlsIoB 3a
CEMECTD.

s rekymero kourpoas TK4:
KoMnereHuuu v MHAUKATOphl, HOpMUpPYEMBIE Y 00yHaIOITNXCS:

OIIK-3 CnocobeH npuMeHsTh OI1K-3.5 Cnnoco6eH NpUMEHSITh METOIbI
COOTBETCTBYIOLIUHN (PUHUKO- aHayM3a, MOJIETUPOBAHNUS,
MaTeMaTUYECKUH amnmnapar, TEOPETUYECKOTO U IKCIIEPUMEHTATBHOTO
METO/Ibl aHAJIN3A U UCCJIeIOBAHUS TPU PEIICHUN

MOICIIMPOBAHUSA, TCOPETUICCKOT'O HpO(l)eCCI/IOHaHBHBIX 3aaa4
" SKCIICPUMCHTAJIBHOT O
HNCCIICAOBAHUA IIPpU PCUICHUHN
HpO(I)GCCI/IOHaJILHLIX 3agad

Jas texkymero kourpoas TK4:

Tect. Paznen 4. MojenupoBaHue Npu pelieHu UHXEHEPHBIX 3a/1a4

Bonpoc Bapuanmer omeema
DunepTp, no3BoJsromui | a) dopmanu3anus
OTCEATh u3 Bcel | 0) [Ipumep
unpopmanuu 00 0OBEKTE | B) 3amaua
HECYILIECTBEHHYIO

nHpOpMAIIUIO — ATO

a) BPEMCHHOC MYJIbTUIIJICKCUPOBAHUC,

HckyccTBEHHO — CO3JaHHBIN | 6) 4aCTOTHOE pa3fecHHE;

MaTepualbHbII WIH | B) BpEMEHHOE pa3felicHUE;
TEOPETUYECKUI o0pa3
M3y4aeMoro 00BeKTa,

COXpaHAWIIMA B  paspese
MIPOBOJIUMOTO HCCIIETOBAHUS
€ro HanOoJee Ba)KHEIC
CBOICTBA — ATO:

Mopenu a) TI0 OTPACIIIM 3HAHUU;

KITACCU(PUITUPYIOTCS: 0) MO CTETeHU ONTUMU3ALIUN

B) 10 OIIPCACIICHHBIM XapaKTCPUCTUKAM OPUTHUHAJIA




[TonHBI KOMIUIEKT 3aJlaHUl M  MaTepuajgoB, HEOOXOIUMBIX A
OIICHUBAaHUSl  PE3yJIbTATOB OOy4YEeHUS MO JUCHUUIUIMHE, XpaHUTCS Ha
kadenpepazpabotunka u coaepKUT S50 TECTOBBIX BOMPOCOB Ha KaXIYIO
KoMIeTeHU o, u3 HuX 20% - 3akpbiToro tuna, 80% - OTKpBITOrO THUIIA.

TpedoBanus Kk opopMiICHUIO J1A0OPATOPHBIX PadoT

Otuétr no nmaGoparopHoi padbore ohopMIIsSeTCS MHAUBUIYATBHO KaXKIbIM
CTYJICHTOM, BBITIOJITHUBIIIMM HEOOXOJMMBIC SKCIIEPUMEHTHI (HE3aBHCHUMO OT TOTO,
BBITIOJIHSJICS. JIM  OKCIEPUMEHT WHIWBUIYAIBHO WM B COCTaBE TPYIIIIBI
cTyneHToB). CTpaHHUIBI OTYETA CICAYET MPOHYMEPOBATh (TUTYJIBHBIM JUCT HE
HyMepyeTcs, Jajiee UIeT CTpaHua 2 u T.1.).

TutynpHbBIM JUCT OTYETA JOJDKEH coiepxkarh (pazy: “Otuér  mo
naboparopHoil pabore «Ha3Banue paboOThl», UyTh HIKE: BBIMOMHUI CTYIEHT
rpymnibl (Homep rpytibl) (Oamunus, naumansl)”’. BHU3y nucrta clienyeT yka3aTh
TEKYLIAN TOI.

OTuéT, KaK PaBUIIO, TOJKEH COACPKATh CICAYIOIINEe OCHOBHBIE pa3/Iebl:

1. llenb paGoTHI;

2. TeopeTnueckas 4acTh;

3. Moaenupyemas cxema;

4. Pe3ynbTaThl (TaOMUIBI SKCICPUMEHTAIBHBIX JaHHBIX, TpadUKH, CHUMKHU
SKpPAaHOB);

5. BoiBosibl (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEIMETE UCCIEIOBAHNA).

TeopeTnyeckass 4acTh JAODKHA COJEPKaTh MHHUMYM HEOOXOIUMBIX
TEOPETUYECKUX CBEICHUM O (U3MUECKOW CYHIHOCTH HUCCIEAYEMOTO SBJICHUS U
ero onucanue. He ciemyer konmupoBarh HEIMKOM WU YACTUYHO METOIUYECKOE
nocobue (onucanue) Ja00paTopHON pabOTHI WK pa3/ielibl YdeOHUKA.

Paznen «Pe3ynbpTaThl» BKIIOYaeT B ceOsi TaOMUIBI SKCIEPUMEHTAIBHBIX
JTAHHBIX, TpauKH, IOJyYEeHHBIC IIPU BBIMOJHEHUH JAa0OPAaTOPHOM pabOThI,
CHUMKH SKpaHOB MpubopoB. s moctpoeHus rpa@ukoB MOXHO HCIIOJIb30BATh
MUJUTUMETPOBYIO Oymary. Ha rpadukax o0s3aTenbHO JOKHBI OBITH YKa3aHbBI
MacmTabbl IO OCSIM, Ha4ajao OTCUeTa, pa3MEPHOCTH W 0003HAUYCHUS (PU3UIECKUX
BEJIMYMH, OTKJIAJBIBAEMBIX MO OCSM. DKCIEPUMEHTAIbHBIE TOYKH Ha Tpadukax
JOJKHBI OBITH 3aMETHBI, YETKO BBIIENEHbI. PucyHku, rpadvku U TaOIHIIBI
HYMEPYIOTCS M TIOJIITUCHIBAIOTCS 3aT0JIOBKAMH.

BbIBOAIBI HE MOIDKHBI OBITH MPOCTHIM MEPEUUCICHUEM TOTO, YTO CHEIIAHO.
3nmech Ba)KHO OTMETUTH, KaKW€ HOBBIC 3HAHUS O MPEAMETE MCCIENOBAaHUS ObLIH
MOJIYYCHBI TIPH BHITIOJTHEHUU PaOOTHI, K YeMy MPUBEIO 00CYKICHUE PE3yTbTATOB,
HACKOJIBKO BBITIOJTHEHA 3asBIICHHAs I1e7b paldoThl. BO03MOXKHO, TOTYyYECHBI
JIOTIOTHUTENbHBIE (DOPMYJIBI, JaHHBIC, MTPEIOKEHB OPUTHHATBHBIE METOIUKH, —
ATO JOJDKHO OBITH OTPAKEHO B BBIBOAAX. BBIBOABI MO pabOTe KaXKIbId CTYIEHT
JIeaeT CaMOCTOSITEIIBHO.

[Tpu coade oTty€Ta mpemogaBaTeb MOXKET CIAeNaTh YCTHBIE U MUChMEHHBIE
3aMedaHus, 3a7aTh JOTMOJHUTEIBHBIC BOMPOCHL. BCe OTBETHI HA JOTOTHUTEIILHBIE
BOTIPOCHI, HOBBIE PacU€Thl, 00CYKICHHS BBITIOTHSIIOTCS CTYJCHTOM Ha OTIEIBHBIX
JUCTaX, BKIIOYAEMbIX B OTUET (IIPH ATOM B TEKCT€ OCHOBHOTO OTYETA JENIaeTCs



CHOCKAa WM JPYrod 3HAYOK, KOTOpPOMY OyIeT COOTBETCTBOBAaTh HOBBIN
Matepuai). [Ipu 3ToM TUCEMEHHBIE 3aMeUaHus MTPETo1aBaTeNs JOKHBI OCTAThCS
B TEKCTE JJIS SICHOCTH JWHAMHUKU padoThl HaJ oT4éToM. O0BEM OTUéTa MOJDKEH
OBITH ONTUMATBHBIM JIJISI TIOHUMAHHSI TOTO, YTO U KaK CENall CTYICHT, BBITOJHSISA
paboty. O0s3aTenbHble TPEOOBaHUS K OTUETY BKITIOYAIOT OOIIYIO U CTICIIUATBHYIO
IPaMOTHOCTh M3JIOKEHUS, a TaKXKe aKKypaTHOCTh odopmieHus. [locme mpuéma
npernoaaBaTeneM OTYET XpaHUTCS Ha Kadeape.

Bomnpocsl 1o j1abopaTtopHbiM padoTam
1. Onucanne MOJENeH, BXOASIIHUX B CXeMY BUPTYaJIbHON YCTaHOBKH;
2. 3anoaHUTH TaOJIMIBI, MPUBEICHHBIC B METOIWYCCKUX YKa3aHHUAX IO
BBITIOJIHEHUIO JTA0OPaTOPHOU PabOTHI.

Bonpocsl k kommiiekcHomy 3aaannio TK4 (CobGecenoBanue)

1. Heo6xoauMocTh NMpUMEHEHUsS MOJEIUPOBAHUS TIPU HCCIIEAOBAaHUU
TEXHUYECKHUX CUCTEM

2. HyxHo 1nu crpeMutrbcsi K aOCOTIOTHOMY TOJAOOUIO MOJEIU U
opuruHana ?

3. JlaliTe  ompedeneHUsT  MOHATHSAM  «MOJEIbY»,  «OPUTHHAI,
«MOJICTTUPOBAHUECY

4, [IpuBenutre mnpuMepbl OOBEKTOB M HX BO3MOXKHBIX MOJCICH B
AIEKTPOCHAOKEHU U

5. KakoBbl OCHOBHBIE 1€ MOJACITUPOBAHUS TEXHUIECKUX OOBEKTOB ?

6. HazoBuTre w  KpaTko  oXapaKTepU3yWTe€ OCHOBHBIC  OITaIlbl
MOJICITUPOBAHUS

1. HazoBuTe Bo3MOKHBIEC KacCH(DUKAIIMOHHBIC MPU3HAKH MOJICIICH

8. [IpuBenure knaccuukanmuioo W JalTe MNPUMEPHl  HUACATBHBIX
(abcTpakTHBIX) MO

9. [IpuBenure kimaccupuKaIMIO W JaUTe NPUMEPbl MaTePHATBHBIX
MoJeneu

10. OxapaktepusyiiTe OCOOEHHOCTH (PU3MUECKOTO U  HATYpHOTO
MOJICIUPOBAHUS, TPUBEAUTE TMPUMEPHl HX HCIOJIB30BaHHMS B  3ajadax
AIEKTPOCHAOKCHUS.

s texkymero kourpoass TKS:
Tect. Paznen 5. Martemaruueckue MOJEIN MPOrHO3UPOBAHUS (PU3MUECKUX
IIPOLIECCOB.

Bonpoc Bapuanmer omeema

OOwwmii BUJ ypaBHEHHIH, a) CKOPOCTh 'eHepalu CyOCTaHIIUU

COCTaBJISIOLIUX OCHOBY 0) noTok (a3oBoi nepeMeHHON

OO0JIBIIMHCTBA B) ¢a3oBas nepeMeHHas
pacripeielIeHHbIX MOJETICH,
OyIeT CieIyIoINM




d—¢ = div] +G
dt

I'ne ¢—aro0:

a) 2JIEMEHT HAKOIUIEHHs MOTEHIIUAIbHONW SHEPTUM.

B OOJIBIIMHCTBE | ) JIEMEHTHI HAKOIUICHHS KWHETHYCCKOW SHEPTUH.

TCXHHYCCKUX OOBEKTOB | B) 3JIEMEHT paccenBaHUs (JMCCUIIALNN) SHEPTHM.
MOXHO BBIJICIIUTh TPU THIIA
[IaCCUBHBIX IIPOCTEUIINX
aneMeHToB. Tumn L —370:

Tpanchopmarop, JUIs | @) 3aMelIeHHBIM TpaHC(hOPMaTOpOM;
KOTOPOTO pu Tr00BIX | 0) COBEPUICHHBIM TPAHCHOPMATOPOM;
YCIIOBUSIX HAa3bIBACTCS B) UJEAJIbHBIM TPaHC(HOPMATOPOM.

[lonHbIi KOMIUIEKT 3aJaHUid W  MaTepuasoB, HEOOXOIUMBIX IS
OLICHMBAHUSl  pe3yJbTaTOB OOYy4YeHUS 1O JUCLUMIUIMHE, XPAaHUTCS  Ha
kadenpepazpabotunka U coaepkUT S50 TECTOBBIX BOIPOCOB Ha Kaxaylo
KoMIIeTeHI1I0, U3 HUX 20% - 3akpbIToro tuna, 80% - OTKPBITOro TUIIA.

TpeooBanus k 0GpopMIIeHUIO J1A0OPATOPHBIX padoT

Otuér mo naGoparopHoit padore oopmiIsieTcss HHANBUAYATBHO KaXIbIM
CTYJIEHTOM, BBITIOJIHUBIIMM HEOOXOAUMbBIE HKCIIEPUMEHTHI (HE3aBUCUMO OT TOTO,
BBIMIOJHSJICS. JIM  OKCHEPUMEHT WHAMBUIYaTbHO WM B COCTaBE TIPYIIIIbI
cTyneHToB). CTpaHUIbl OTYETA ClEeAyeT MPOHYMEpPOBaTh (TUTYJBHBIA JIUCT HE
HyMepyeTcsl, Aajee UJIeT CTpaHula 2 u T.1.).

TutyneHbIl nHCT oTuéTa HOIDKEH coaepkaTh (pazy: “Ortuér 1o
naboparopHoii pabote «Ha3Banume pabOThI», YyTh HIDKE: BBIMOTHUI CTYIEHT
rpynnsl (Homep rpynisl) (Oamunust, uHUIKMANB)” . BHU3Y JUCTa ClieayeT yKa3aTh
TEKYLIAN TOI.

OTyéT, KaK IpaBUJIO, TOJKEH COAEPKATh CIEIYIOUINE OCHOBHBIE Pa3/EIbl:

1. ens paboThi;

2. TeopeTudeckas 4acTh;

3. Moaenupyemas cxema;

4. Pe3ynbpTaThl (TaOMUIBI SKCIEPUMEHTAIBHBIX JAaHHBIX, TpaduKH, CHUMKHU
SKpPaHOB);

5. BbiBo1bI (OCHOBHBIE IPHUOOPETEHHBIE 3HAHUSA O MIPEAMETE UCCIIECTIOBAHMUS).

Teopernueckass dYacTb JAOJKHA COJEpPkKATh MHHUMYM HEOOXOJIUMBIX
TEOPETUYECKUX CBEICHWA O (M3MUECKOW CYINTHOCTH HCCIEAYEMOTO SIBICHHUS U
ero onucanue. He cienyeT KonupoBaTh LEIUKOM WM YaCTUYHO METOAMYECKOE
nocoOue (ormucanue) 1abopaTopHOM padOTHI WIH pa3iebl yIeOHUKA.

Paznen «Pe3ynbTaThl» BKIIOYAeT B ceOsl TaOJMIBI SKCIEPUMEHTAIBHBIX
JAHHBIX, TpauUKH, TOJYyYECHHbIE MPHU BBIMNOJHEHUH JA0OPAaTOPHOl pabOThI,
CHUMKH PKpaHOB NmpuOopoB. st moctpoeHus: rpa)koB MOKHO HCIIOJIb30BaTh
MUWIIUMETpOBYI0 Oymary. Ha rpadukax o0si3aTenbHO MOKHBI ObITh YKa3aHBI




MacmTadbl IO OCSIM, Ha4ajo OTCYETa, Pa3MEPHOCTH U 0003HaUYeHUs (PU3UUECKUX
BEJIMYMH, OTKJIAJbIBAEMBIX MO OCSAM. DKCIEPUMEHTAIbHBIE TOUKH HA rpadukax
JOJKHBI OBITH 3aMETHBI, YETKO BbIIENEHbl. PucyHKH, rpaduku U TaOIHIIbI
HYMEPYIOTCS M MOJIUCHIBAIOTCS 3ar0JI0BKaMHU.

BbIBOABI HE JOJIKHBI OBITH MPOCTHIM NEPEUUCICHUEM TOTO, YTO CHEIAHO.
35ech BaXKHO OTMETUTh, KaKW€ HOBbIE 3HAHUS O MPEJAMETE MCCIENOBaHUs ObUIM
MOJIYYEHbI MTPU BBIMOJIHEHUHU PabOThI, K YeEMY MPUBEIO 00CYXKIECHUE PE3yIbTaTOB,
HAaCKOJBbKO BBINOJHEHA 3asBJIEHHas Leab paboTbl. Bo03MOXHO, MNOJIYyYEHBI
JOTIOHUTENbHBIE (OPMYJIbI, JaHHBIE, MPEATOKEHbBl OPUTMHAIbHBIE METOIUKH, —
ATO JOJHKHO OBITH OTPAXKEHO B BBIBOAAX. BBIBOJABI MO paboTe KaXKIblid CTYIEHT
JENAET CAMOCTOSITENBHO.

[Ipu coade oru€Ta mpemnojaBaTeab MOXKET cliejaTh YCTHbIE U MUCbMEHHBIE
3aMeyaHus, 3aJ1aTh JOMOJHUTEIbHbIE BONPOCKL. Bce OTBEThI HA TOMOJHUTENbHBIC
BOMPOCHI, HOBbIE PAcU€ThI, 00CYK/I€HUS BBIMOJIHSAIOTCS CTYAECHTOM Ha OTJEIbHBIX
JUCTaX, BKIOYAEMbIX B OTYET (IIPU ITOM B TEKCT€ OCHOBHOI'O OTYETA JelaeTcs
CHOCKAa WM JpYrod 3HA4YOK, KOTOpPOMY OYyJIeT COOTBETCTBOBaTh HOBBIN
matepuai). [Ipu 3ToM nucbMeHHBbIE 3aMeYaHus IPEToaBaTeNsl J0HKHBI OCTaThCs
B TEKCTE /ISl SICHOCTU JUHAMHUKHU paboTel Haa oTyéTtoM. OOBEM oTuéTa AOJKEH
OBITH ONTUMAIBHBIM JIJI1 TOHUMAHUS TOTO, YTO M KaK CJENall CTY/ICHT, BBITTOJIHSS
pabory. O0si3aTenbHbIe TPEOOBAHUS K OTUETY BKIIOUAIOT OOIIYIO M CHEIHAIBHYIO
IPaMOTHOCTh M3JIOKEHUS, a TaKkKe akKypaTHOCTb odopmieHus. [locie mpuéma
npernojaBaTeiaeM OTYET XpaHUTCS Ha Kadeape.

Bomnpocsl 1o j1abopaTtopHbiM padoTam

1. Yro oOycioBiuMBaeT MpOTEKaHWE TOKa MO BHICOKOBOJILTHOU JIDII B
PEKUME XOJIOCTOro X0a?

2. Kakum obOpazom dhopMuUpyeTCs HANpsOKEHHE B KOHIIE JIMHUHM B PEKUME
XO0JOCTOTO XOJa W 4YeM OOYCIOBJICHO pa3ivuve 3HAYCHHH HaIpsSKEHUS I10
koHIam JIDI1?

3. Ilouemy BbICOKOBOJBTHYIO JIDII Henb3s OTKIIOYATH Pa3beIUHUTEIIEM
JaXe B PEKUME XOJIOCTOTO Xxoaa?

4. K yeMy MOKET MPUBECTU Pa3IMuve 3HAUYCHUN HANPSDKEHUS MO KOHIAM
JIDII?

Bonpocsl k komiuiekcHomy 3aganuio TKS (CobecenoBanue)

I. OO6mas  xapakTepucTHKa  METOJOB  pEIICHUSI  YpaBHEHUU
YCTaHOBUBIIUXCS PEKUMOB JIEKTPUUECKUX CUCTEM.

2. MopaenupoBaHHE U METO/IbI PELICHUS] YPABHEHUH Y3JIOBBIX HAIIPSKCHUMN.

3. Pemenne ypaBHEeHMI y3IIOBBIX HANPsKEHUH MeTO10M HbloTOHA.

4. PacueTr mapaMeTpOB YyCTAaHOBHUBIIETOCS 3JIEKTPUUECKOTO PEKUMA.

5. CxoguMoOCTh, CYyIIECTBOBAHUE W HEOJHOPOIHOCTh PEUICHHS] YPAaBHEHUU
YCTaHOBUBILIETOCS PEXKUMA.

6. HeogHO3HAYHOCTh M E€JWHCTBEHHOCTh PEIIEHUS YPAaBHEHHUHN Y3JIOBBIX
HaNPSIKEHUMN.

7. Pacuer ycTaHOBUBILETOCS pexuMa Ha DBM.



8. IlocTaHoBKa M XapaKTEpHUCTHUKA 3aJad IO OMPEICICHHUIO MapaMeTpOB
3JIEKTPUUECKOU CUCTEMBI.

9. OOmias xapakTepucTUKa NPOOJEMbl pacyeTa, aHadu3a M CHIDKCHUS
MOTEPh DIEKTPOIHEPTUH.

10. MeTton xapakTEpHBIX CYTOUYHBIX PEKUMOB.

Jus rekymero kourpoas TK6:

Tecr. Paznen 6. Marematnueckue MOJEIU 3JIEMEHTOB
QJICKTPOSHCPTCTUICCKUX CUCTCM
Bonpoc Bapuanmur omeema
OOuuit BUj ypaBHEHUH, a) CKOpOCTbh I'eHepali cyOCTaHIIUU
COCTAaBJISIIOLIUX OCHOBY 0) noTok (pa3oBoi NepeMeHHOM
OOJBIIMHCTBA B) (ha3oBas NepeMeHHas

pacnpeieeHHbIX MOJIETEH,
OyJIeT CIeIyIONUM

i divd +G
I'ne ¢—aro0:

a) 9JIEMEHT HAaKOIUICHUS NMOTEHIMAIbHONU SHEPTUH.
B OOJIBLIMHCTBE | 0) 3JIEMEHTHI HAKOTUICHHSI KHHETHUYCCKON SHEPTHUH.
TCXHUICCKUX OOBEKTOB | B) BJIEMEHT paccerBaHUs (MCCUIIAIINN) SHEPTHM.
MOXXHO BBLACTUTH TPU THUIA
MMaCCUBHBIX MPOCTEUIIINX

sneMeHToB. Tun L —ro:

Tpanchopmarop, JUIsL | @) 3aMelIeHHBIM TpaHC(hOPMATOPOM;
KOTOPOTO npu Tr00BIX | 6) COBEPUIEHHBIM TPAHC(POPMATOPOM;
YCIIOBUSAX Ha3bIBACTCS B) UJCaJIbHBIM TPaHC(HOPMATOPOM.

[TomHBIA KOMIUIEKT 3aJlaHM W MaTepHaloB, HEOOXOIWMBIX IS
OIICHUBAaHMUS  PE3yJIbTATOB OOyYCHHS 10 JUCHMIUIMHE, XPaHUTCA Ha
kadenpepazpaboTunka U coaepKUT 50 TECTOBBIX BOINPOCOB Ha KaXIYIO
KoMIeTeH1I0, u3 HuX 20% - 3akpbiToro tuna, 80% - OTKPBITOrO THUIIA.

TpeOdoBaHus k 0GpopMIICHUIO J12a00PATOPHBIX padoT

Otuét mo nmaGoparopHoit pabore oopmiIseTcs WHANBUAYATHEHO KaXIbIM
CTYJIEHTOM, BBIIIOJIHUBIIUM HEOOXOJIUMbIE SKCIEPUMEHTHI (HE3aBUCUMO OT TOTO,
BBIMIOJIHSUICS.  JIM OKCHEPUMEHT MWHIAMBUAYAJIbHO WJIM B COCTaBE TIPYIIIbI
cTyneHToB). CTpaHuIbl OTYETA CIIEAYyeT HNPOHYMEpPOBaTh (TUTYJbHBIM JIUCT HE
HyMepyeTcs, Jajee UAET CTpaHuia 2 u T.1.).

TuTynapHBIM JUCT OTYETA JOJDKEH cojepkath (pasy: “Otu€r 1o
naboparopHoil pabore «HazBanue paboOThI», UyTh HUKE: BBINOTHUI CTYIEHT




rpynnsl (Homep rpynmnsl) (Gamunus, nHUIMAaNb!)”. BHU3Y dUCTa clieayeT yKka3aTb
TEKYLIUHU IO,
OTtuéT, KaK IpaBUIIO, AOJKEH COAEPKATh CIAEAYIOLINE OCHOBHBIE Pa3/Ieibl:

1. Ilenb paGoThI;

2. TeopeTnyeckasi 4acTh;

3. Moaenupyemasi cxema;

4. Pe3ynbpTaThl (TaOMUIBI SKCHEPUMEHTAIBHBIX JAaHHBIX, TpadUKH, CHUMKHU

AKPaHOB);

5. BoiBosibl (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEAMETE UCCIEIOBAHNUA).

Teopetnueckass 4acTh JAOKHA COJEPKAaTb MHUHUMYM HEOOXOIUMBIX
TEOPETUYECKUX CBEICHUH O (U3MUECKOW CYUIHOCTH HUCCIEAYEMOTO SBJICHUS U
ero onucanue. He ciemyer konupoBarh HEIMKOM WM YACTUYHO METOJUYECKOE
nocoOue (onucanue) 1a00paTopHON pabOTHI WU pa3iebl ydeOHUKA.

Paznen «Pe3ynbTaThl» BKIIOYaeT B ceOs TaOIMIbl SKCIEPUMEHTAIBHBIX
JTaHHBIX, TpaQUKW, MOJYyYEHHBbIE IPH BBIMIOJHEHUN JIA0OPATOPHOU padOTHI,
CHUMKH SKpaHOB Mpubdopos. [ns moctpoeHus rpa@ukoB MOXKHO HCIIOJIb30BATh
MUJUTUMETPOBYIO0 Oymary. Ha rpadukax 00s13aTelbHO JOJDKHBI OBITh YKa3aHbI
MacmTalObl MO OCsIM, HaYajao OTCUeTa, pa3MEPHOCTH U 0003HaUEHU (PUIUUECKUX
BEJIMYMH, OTKJIQJbIBAEMBIX MO OCSIM. DKCIEPUMEHTAJIbHbIE TOYKH Ha rpadukax
JOJIKHBI OBITH 3aMETHBI, YETKO BbIIENEHbl. PucyHku, rpaduku W TaOIHIIBI
HYMEpYIOTCS U MOAMUCHIBAIOTCS 3ar0JIOBKAMHU.

BbiBOIbI HE MOJKHBI OBITH MPOCTHIM MEPEUUCICHUEM TOTO, YTO CHEIAHO.
3nech BaXKHO OTMETUTH, KaKWe HOBBIE 3HAHUS O MPEJAMETE HCCIeNOBaHUs ObUIH
MOJIYYEHBI TIPH BBIMOJTHEHUHU PAOOTHI, K YEMY MIPUBENIO 0OCYX IACHUE PE3yIbTAaTOB,
HACKOJIbKO BBITIOJIHEHA 3asBICHHAs I1edb paboThl. B03MOXHO, MOIy4YeHBI
JOTIOTHUTENbHBIE (OPMYJIbI, JaHHBIC, MPEAIOKEHbI OPUTHHAIBHBIE METOIUKH, —
ATO JOJHKHO OBITH OTPAKEHO B BBIBOAAX. BBIBOMBI MO paboTe KaXKIblil CTYIEHT
JIeIaeT CaMOCTOSITENILHO.

[Tpu coade oru€Ta mpemnoaaBaTeab MOXKET cleJaTh YCTHBIE U MHUChbMEHHBIC
3aMedaHus, 3aJaTh JOTOJHUTEIbHBIE BOMPOCKHL. Bce OTBETHI HA TOMOTHUTEIBHBIC
BOMPOCHI, HOBBIE PACUYETHI, 00CYKICHHSI BBITIOIHAIOTCS CTY/IEHTOM Ha OTAEJIbHBIX
JUCTaX, BKIOYAEMBIX B OTUYET (IIPM 3TOM B TEKCTE€ OCHOBHOI'O OTYETA JAEJIaeTcs
CHOCKa WJIM JApPYroil 3HA4YOK, KOTOpOMY OyJeT COOTBETCTBOBATb HOBBIN
Martepuai). IIpy 3ToM NUCEMEHHBIE 3aMeUYaHus IPENOIaBaATENS JOJIKHBI OCTaThCS
B TEKCTE JUIA SICHOCTH JUHAMHUKH paOoThl Haja oTdyéroM. OOBEM O0TUéTa HMOJKEH
OBITH ONTUMATBHBIM JIJII IOHUMAHUS TOTO, YTO M KaK CJENall CTY/ICHT, BBITIOJIHSSI
paboty. Obsi3aTenbHbIC TPEOOBAHUS K OTUETY BKIFOUAIOT OOIIYIO M CHICITHATBHYTO
IPaMOTHOCTb M3JIOKEHUS, a TaKkKe akKypaTHOCTbh opopmieHus. Ilocie mpuéma
npernoaaBareseM OTYET XpaHUTCS Ha Kadeape.

Bomnpocsl 1o J1abopaTopHbIM padoTam
1. Kakum oOpazom dopmupyeTcsi Haps>KeHHE B KOHIE JIMHUM B PEKUME
paboThI 1O HATPY3KOH?
2. Kak crpoutcss BekTOopHas auarpamMma TOKOB W Hampspkenuin JIOII B
pEeKUME Harpy3Ku?



3. KakoBo BIMSHHE paCHPENEICHHON €MKOCTH Ha pPEXHM TOKOB H
HaIpsDKEHU B HArpy304HOM peskume padotsl JIDIT?

4. B ueM oTiIMYME pacHpPeeIUTENbHBIX U MUTAIOIINUX CETEM?

5. Kakue napameTpbl XapakTepu3yroT Tpex(asHble TpaHcpopmMaTopsl?

6. Kakum 06pazom MoxHO co3nath noacucreMy B MathLAB?

7. Kakoii HOpMaTUBHBIM TOKYMEHT PETJIaMEHTHPYET MOKA3aTeIn KauecTBa
ANEKTPUUYECKON dHEpTrUn?

8. Uro moHMMaeTcsl MOJi YCTAHOBUBUIMMCS OTKJIOHEHHEM HaIpPsDKEHUS U
KaKue HOPMUPOBAHHBIE 3HAUEHUS JJI1 HETO YCTAHOBIICHBI?

9. UYem M™oryr ObITh OOYCIIOBJIEHBl OTKJIOHEHHS] HANpSIKEHUS B
AIEKTPUYECKUX CETAX?

10. Kakue ¢akropsl omnpeneisioT Auana3oH JAOMYCTHUMBIX OTKJIOHEHUN
HANPSDKEHUST M 111 KAKOM TOUKH pacrpeieIUTeIbHON CETH €ro pacCUMTHIBAIOT.

Bonpocsl k komiuiekcHomy 3aaanuio TK6 (CobecenoBanue)

1. MaremaTtudeckue MOJIEIH MPOCTEUIINX AJIEMEHTOB
ANEKTPOTEXHUYECKUX YCTPOUCTB.

2. Marematuyeckass MOJIeNIb pE3UCTOpa B IIENU TEPEMEHHOTO TOKa,
BPEMEHHBIC TUarpaMMBbl HAMPSHKEHUS, TOKA, MOITHOCTH U DHEPTHH.

3. MaremaTtudeckass MOJAEIb MHAYKTUBHOCTH B IIEMU MEPEMEHHOrO TOKa,
BPEMEHHBIE TUarpaMMBbl HaIIPSKEHUS], TOKA, MOLITHOCTH U SHEPTHH.

4. Maremarnueckass MOJEIb €MKOCTH B LENH IEPEMEHHOTO TOKa,
BPEMEHHBIE TUarpaMMBbl HaIIPS)KEHMSI, TOKA, MOLUTHOCTH U YHEPTHH.

5. MaremMarnuyeckue  MOJEIM  UCTOYHMKOB  MHUTAHUS  CUCTEM
AIEKTPOCHAOKEHHS M KAKHE CYIIECTBYIOT OCOOEHHOCTH X MOJICIIUPOBAHMUS.

6. Maremarnueckass MOJENb JBUTATENEH I ydeTa NOANUTKH MecTa
KOPOTKOT'O 3aMbIKaHHSI.

7. Kak MOOemupyroTCs SJIEMEHTHI SJICKTPHUYECKUX CETEeW MpPH pacdeTe
pabounXx peKUMOB CUCTEM DJICKTPOCHAOKEHUS ?

8. MaTtemaTuieckasi MOJI€NIb CUIIOBOTO TpaHchopmaTopa.

9. Marematrueckasi MOAENb JIMHUU 3JIEKTPONepeIay.

10. OcHOBHBIE METOAbI MOAECIUPOBAHUS SIECKTPUUECKUX HArPY30K, HX
JOCTOMHCTBA U HEJIOCTATKH.

Jist MpOMesKyTOYHOM aTTeCTALUM:
HenuddepennupoBanHplii 3a4eT 1o pe3yjbTaTaM HaOpaHHBIX OalioB 3a
ceMecTp.

s rekymero kourposas TK7:
Komnerennyn u mHAMKATOPHI, GopMHUpyeMBIe Y 00YyJIarONTHUXCS :

OIIK-3 CriocobeH NMpUMEHSTh OIIK-3.5 CnnocoOeH mpUMEHSTh METOBI
COOTBETCTBYIOIINI (PU3HKO- aHajv3a, MOJICIUPOBAHUS,
MaTeMaTHYECKUH armapar, TEOPETUUECKOT0 M IKCIIEPUMEHTATIBLHOTO
METOIbI aHaIn3a U HCCIIeIOBAHUS TIPYU PEIICHUN
MOJICIUPOBAHUS, TEOPETUYECKOTO | MpOo(eCcCHOHANIBHBIX 3a/1a4




U DKCIIEPUMEHTAIBHOTO
WCCIICIOBAHUS TIPH PEIICHUN
po(ecCUOHANBHBIX 3a/1a4

Jus rekymero kourpoas TK7:

Tect. Paznen 7. MopenupoBaHue npu pelieHu MHXCHEPHBIX 3a/1a4

Bonpoc Bapuanmur omeema
CornpoTHuBieHUs, BXOIAIIUE B a) IepeMEHHBIMU
CXEMY 3aMEIICHUS 0) MOCTOSIHHBIMU
BIEKTPUYECKON CUCTEMBI,
KOTOpast IPEJICTABIISAET CO00i B) HE 3aBHUCSIIMMHU OT TOKOB U HANPSHKEHUI

JMHEWHYIO DJIEKTPHYECKYIO 1IEMb T') 3aBUCSIIIMMH OT TOKOB U HANIPSDKCHU I
IIpU pacyerax ee
YCTAaHOBUBILUXCS PEKUMOB
0OBIYHO MPUHUMAIOTCSI:

YcTaHOBUBIINECS PEKUMBI a) IMHEHHBIMU ypaBHEHUSIMU
ANEKTPUYECKON CUCTEMBI MOTYT
OTUCBIBATHCH ... 0) HEeJTMHEHHBIMHU YPAaBHEHUSIMHU

B) HEJIMHEHHBIMU U JJMHEWHBIMHU YPaBHEHUSIMHU

F) IIOCTOSIHHBIMU BE€INYHNHaAMN

Ecnu cxema snexTpudeckoit ienu | a) KOMOMHUPOBAHHOU

COJEP>KUT KOHTYPBI, TO OHA 0) HETMHEWHON

Ha3bIBAETCS: B) 3aMKHYTOH

') pa30MKHYTOMH

[TomHBI KOMIUIEKT 3aJlaHMii W MaTepUaloB, HEOOXOIWMBIX IS
OIICHUBAaHMUS  PE3yJbTATOB OOyYCHHS TIO0 JUCHUINIMHE, XpaHUTCS Ha
Kadeapepaspaborunka M coaepKUT 50 TECTOBBIX BONPOCOB Ha KaXIYIO
KOMIeTeHI1I0, u3 HUX 20% - 3akpbiToro tuna, 80% - OTKPHITOrO THUIIA.

TpeboBanus K opopMiIeHNIO JTA0OOPATOPHBIX PadOT

Otuét mo nmaGoparopHoit paboTe oQopMiIseTCs WHAUBUIYATBHO KaXIbIM
CTYJIEHTOM, BBITIOJIHUBIINM HEOOXOJMMbBIEC IKCIIEPUMEHTHI (HE3aBHUCUMO OT TOTO,
BBIMIOJIHSUICS.  JIM AKCHEPUMEHT MWHIAUMBUAYAJbHO WJIM B COCTaBE TIPYIIIbI
cTyneHToB). CTpaHuIbl OTYETA ClIEAyeT HNPOHYMEpPOBaTh (TUTYJbHBIM JIUCT HE
HyMepyeTcsi, Jajee UAeT CTpaHuua 2 v T.1.).

TutynpHBIA JUCT OTYETA JODKEH coaepkarh (pasy: “Ortuér  mo
nabopatopHoii pabore «Ha3Banume pabGOTHI», UyTh HIDKE: BBIMOTHUI CTyIEHT
rpynibl (Homep rpymibl) (Oamunus, naumansl)”’. BHU3y nucra ciieiyeT yka3aTh
TEKYLIUU TOJ.

OTuyéT, KaK IpaBUIIO, TOHKEH COAECPIKATh CIIEIYIOLIUE OCHOBHbBIE Pa3JIeIbl:

1. Ilenb paGoThI;
2. TeopeTnyeckas 4acCTh;




3. Moaenupyemasi cxema;

4. Pe3ynpTaThl (TaOMULBl SKCHEPUMEHTAIBHBIX JAHHBIX, TpadUKH, CHUMKHU
SKpaHOB);

5. BbiBo/ibI (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEAMETE UCCIIEIOBAHNUA).

Teopetnueckass 4YacTh JOJDKHA COJEpKaTb MHUHUMYM HEOOXOIUMBIX
TEOPETUUYECKUX CBEICHUA O (PU3MUECKOW CYHUIHOCTH HCCIEAYEMOTO SBICHUS U
ero onucanue. He cienyer konupoBaTh LUEIMKOM WM YACTUYHO METOJUYECKOE
nocobue (onucanue) 1ad0opaToOpHON paboTHI UK pa3iebl y4eOHUKA.

Paznen «Pe3ynbTaThl» BKIIOYaeT B ceOsl TaOJIUIBl SKCHEPUMEHTAIBHBIX
JNaHHBIX, TpaQUKW, MOJYyYEHHBbIE IPHU BBIMOJHEHUU JIAOOPATOPHOU padOTHI,
CHUMKH SKpaHOB MpuoOopoB. [ns moctpoenus rpa@ukoB MOMXKHO HCIOJIb30BaTh
MUJUTUMETPOBYIO0 Oymary. Ha rpadukax 00s13aTebHO JTOJKHBI OBITh yKa3aHbI
MacmTadbl MO OCSIM, Hayajo OTCUETa, pa3MEPHOCTH U 0003HaUYeHUS (PU3UUECKUX
BEJIMYMH, OTKJIAJbIBAEMbBIX MO OCSIM. DKCIEPUMEHTAJIbHbIE TOYKH Ha rpadukax
JIOJDKHBI OBITH 3aMETHBI, YETKO BBIJICJICHBl. PucyHku, rpaduku u TaOIUIIBI
HYMEPYIOTCS U MOANUCHIBAIOTCS 3ar0JIOBKAMHU.

BbiBOIbI HE MOJKHBI OBITH MPOCTHIM MEPEUUCIECHUEM TOTO, UYTO CJEIAHO.
3nech BaXKHO OTMETUTH, KaKWe HOBBIE 3HAHUS O MPEJAMETE MCCIeOBaHUs ObUIH
MOJTYYEHBI TIPH BBIMOJTHEHUU PaOOTHI, K YEMY MIPUBEJIO 00CYX IAEHUE PE3yIbTaTOB,
HACKOJIbKO BBITIOJHEHAa 3asBICHHAs I1edb paboTbl. Bo3MOXHO, MOIyYeHbI
JOTIOTHUTENbHBIE (DOPMYJIbI, JaHHBIE, MPEATIOKEHbBI OPUTUHAIBHBIE METOIUKH, —
ATO JOJHKHO OBITH OTPAKEHO B BBIBOAAX. BBIBOJBI MO paboTe KaXKIblil CTYIEHT
JEIaeT CaMOCTOSITENBHO.

IIpu cnade otyéra mpenogaBaTeslb MOXKET CHENIATh YCTHBIE U MUCbMEHHBIE
3amMeYaHus, 3aJaTh JIOMOJTHUTENbHbBIE BONPOCH. Bce OTBETHI HA JOMOJHUTENbHbBIE
BOTIPOCHI, HOBBIE PAcUEThl, 00CYK/IEHUS BBIMIOJIHSIIOTCS CTYACHTOM Ha OTJEIbHBIX
JIUCTaxX, BKIOYAEMbIX B OTUET (MPU 3TOM B TEKCTE€ OCHOBHOIO OTYETA JEIAETCS
CHOCKAa WM JpYrod 3HA4YOK, KOTOpPOMY OyJIeT COOTBETCTBOBaTh HOBBIN
martepuan). [Ipu 3ToM nucbMeHHbIE 3aMeYaHus MPENOAABATENS 10KHbI OCTAThCS
B TEKCTE JIJIs SICHOCTH TWHAMHUKHA paboThl Haj oTdéToM. OO0BEM oTuéTa NOHKEH
OBITH ONTUMATBHBIM JIJII IOHUMAHUS TOTO, YTO M KaK CJENall CTY/ICHT, BBITIOJIHSS
paboty. O0s3aTenbHbIe TPEOOBAHUS K OTUETY BKITIOUYAIOT OOIIYIO U CTICIIHAIBHYIO
TPaMOTHOCTh M3JIOKEHUS, a TaKXKe aKkKypaTHOCTh odopmienus. [locme mpuéma
MpernojaBaTenaeM oTueT XpaHUTCA Ha Kadepe.

Bonpocsl o 1jadbopaTopHbiM padoTam
1. Onmcanue cnoco0O0B 3a1aHus UCXOMHBIX JaHHBIX
2. Uto npeacraBisgeT coO0M MOIb30BaTelbCKUE (PYHKITMN pabovero
aucta u VBA?
3.3armoaHUTh TaOIUIIEI, TPUBEACHHBIC B METOIMUSCKUX YKa3aHUAX T10
BBITIOJIHEHUIO J1a0OPATOPHOM PadOTHI.

Bonpocel k kommiekcHomy 3aaanuio TK7 (CobdecenoBanue)
1. OG30p pacyeTHBIX 3a/1a4 COBPEMEHHOM 3JIEKTPOIHEPreTUKHU.
2. ®opMynHpOBKA paCYETHOM 3aa4H.



3. OnpepeneHue MeTo0B MaTeMaTUYEeCKoro MOeNnpoBaHnA
YCTAaHOBUBIIMXCS PEKUMOB PAOOTHI 3JIEKTPOIHEPTETHUECKON CUCTEMBI.

4. AropuT™M COCTaBJIEHHUS TMEPBOM W BTOPOM MATpHUIIBl UHIUJCHIMHI IO
UCXOJHOMY Ipady.

5. ®opMHpoBaHUE YPaBHEHUI YCTAaHOBUBILETOCS PEKUMA.

6. 3anuch OCHOBHBIX YPaBHEHUN U aITOPUTMOB UX PELLICHUS.

7. 1lpaBuiia ornpenesieHus dJIEMEHTOB MaTPULIBI KOHTYPHBIX
COIIPOTUBJICHUM

Jus rekymero kourpoas TKS:
Tect. Pazgen 8. Maremarnueckue MO MPOTHO3UPOBAHUS (PU3HUECKHUX
IIPOLIECCOB.

Bonpoc Bapuanmur omeema

CocTosiHME cUCTEMBI B JTH0001 a) YCTON4MBOCTHIO

MOMCHT BPpEMCHU UJIK Ha

0) Pexxumom
HEKOTOPOM MHTEpBaJIC BPEMEHH

Ha3bIBAETCS: B) [IpoBanom HanpsokeHus

r) Cxemoii 3aMenieHus

a) MTepaninoHHOE MOIeTMPOBAHNE

Yro w3 mnepednciaeHHOro He | 6) MaTtemMaTHYeCKH MOICTUPOBAHNE.

SABJIACTCA METOJO0M

B) UnclieHHOE pelleHne
MOJICTIUPOBAHUSI TIPU  PEIICHUU

3a7a4  ANIEKTpodHepreTuku mpu | I') Cxemoll 3aMeleHus

IKCIUTyaTaIluu 00BEKTOB

SHEPIreTUKU?

Homepa cTpok BTOpoit MmaTpuiipl | a) Kosm4decTBypebep rpada

WHIMJICHIIMA COOTBETCTBYIOT: 0) KOJIMYECTBY HE3aBUCUMBIX KOHTYPOB rpada

B) KOJIMYECTBY y3JI0B I'pada

I')CyMMe€ KOJINUECTBA BEpIIUH U pedep rpada

[TomHBIA KOMIUIEKT 3aJlaHMi W MaTepHaloB, HEOOXOIWMBIX IS
OIICHUBAaHMUS  PE3yJIbTATOB OOyYCHHUS TI0 JUCHUIUIMHE, XpaHUTCA Ha
kadenpepazpaboTunka U coaepKUT 50 TECTOBBIX BOINPOCOB Ha KaXIYIO
KOMIeTeHI1I0, u3 HuX 20% - 3akpbiToro tuna, 80% - OTKPBITOrO THUIIA.

TpeOdoBaHus k 0GpopMIICHUIO J12a00PATOPHBIX padoT

Otuét mo nmaGoparopHoit pabote oopmiIseTcs WHANBUIAYATHHO KaXIbIM
CTYJI€HTOM, BBIIIOJIHUBIIUM HEOOXOJIUMbIE SKCIEPUMEHTHI (HE3aBUCUMO OT TOTO,
BBIMIOJIHSUICS.  JIM AKCHEPUMEHT WHIAWMBUAYAJIbHO WJIM B COCTaBe TIPYIIIbI
cTyneHToB). CTpaHuIbl OTYETA ClIEAyeT HNPOHYMEpPOBaTh (TUTYJbHBIM JIUCT HE
HyMepyeTcs, Jajee UAET CTpaHuia 2 u T.1.).

TuTyapHBIM JUCT OTYETA JOJDKEH cojaepxkath (pasy: “Otuér 1o
naboparopHoil pabote «Ha3Banue pabOThI», 4UyTh HUXKE: BBIMOIHWI CTYIEHT
rpynibl (Homep rpyiibl) (Oamunus, naumansl)”’. BHU3y nucra ciielyeT yka3aTb
TEKYLIUU TOJ.




OTtuéT, KaK IpaBUIIO, JOJKEH COAEPKATh CIAEAYIOIINE OCHOBHBIE Pa3/I€ibl:
1. Ilenb paGoThI;
2. TeopeTnyeckasi 4acTh;
3. Moaenupyemasi cxema;
4. Pe3ynbpTaThl (TaOMUILBI 3KCHEPUMEHTAIBHBIX JAHHBIX, TpadUKH, CHUMKHU
AKPaAHOB);
5. BoiBosibl (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEAMETE UCCIIEIOBAHNUA).

TeopeTnueckass 4acTh JAOKHA COJEPXKATb MHUHUMYM HEOOXOIUMBIX
TEOPETUUYECKUX CBEICHUA O (PU3MUECKOW CYHUIHOCTH HCCIEAYEMOTO SBICHUS U
ero onucanue. He ciemyer konupoBaTh HEIMKOM WM YACTUYHO METOJUYECKOE
nocoOue (onucanue) 1a0opaTtopHON pabOTHI WU pa3ebl ydeOHUKA.

Paznen «Pe3ynbTaThl» BKIIOYaeT B ceOs TaOIUIBl SKCIEPUMEHTAIBHBIX
JAHHBIX, TpauKH, TMOJyYEHHbIC TPHU BBIMOJHEHUU JTaOOPATOPHON PabOTHI,
CHUMKH SKpaHOB MpuoOopoB. [ns noctpoenus rpa@uKoB MOMXHO HCIOJIb30BaTh
MUJUTUMETPOBYIO Oymary. Ha rpadukax 00s3aTebHO JTOJDKHBI OBITh yKa3aHbI
MacmTaObl MO OCsIM, Hayajao OTCUeTa, pa3MEPHOCTH U 0003HAUEHUA (PU3UUECKUX
BEJIMYUH, OTKJIAJBIBAEMBIX IO OCSAM. DKCIIEPUMEHTAJIbHBIC TOUKH Ha Tpadukax
JOJKHBI OBITH 3aMETHBI, YETKO BBIJICICHBI. PHUCyHKH, TrpadMK¥ W TaOJHIIBI
HYMEPYIOTCS U MOAMUCHIBAIOTCS 3ar0JIOBKAMMU.

BbiBoibI HE JOJKHBI OBITH MPOCTHIM MEPEUUCICHUEM TOTO, YTO CHAEIAHO.
3nech BaXKHO OTMETUTH, KaKhe HOBBbIE 3HAHUS O IMpeJAMETe HCCIeNOBaHus ObLIN
MOJIYYEHBI TIPH BBIMOJTHEHUHU PAOOTHI, K YeEMY MIPHUBENIO 0OCYX IACHUE PE3yIbTaTOB,
HACKOJIbKO BBITIOJHEHa 3asBICHHAs I1edb paboThl. B03MOXHO, MOIyYeHbI
JOTIOTHUTENbHBIE (OPMYJIbI, JaHHBIE, MPEAIOKEHbI OPUTUHAIBHBIE METOIUKH, —
ATO JOJHKHO OBITH OTPa)KEHO B BBIBOAAX. BBIBOMABI MO paboTe KaKIbI CTYIEHT
JIeIaeT CaMOCTOSITENILHO.

[Tpu coade oru€Ta mpemnogaBaTeab MOXKET CleJaTh YCTHBIE U MHUChbMEHHBIC
3aMeyYaHus, 3aJaTh JOMOJIHUTENbHbIE BONPOCHL. Bce OTBETHI Ha JOTOTHUTEIbHbBIC
BOTIPOCHI, HOBBIE PAcU€Thl, 00CYXK/IEHUS BBITIOJIHSIIOTCS CTYACHTOM Ha OTJEIbHBIX
JUCTaX, BKIIOYAEMbIX B OTYET (IIPU 3TOM B TEKCT€ OCHOBHOTO OTYETA JIENAeTCs
CHOCKa WJIM JApPYroil 3HA4YOK, KOTOpOMYy OyJeT COOTBETCTBOBATb HOBBIN
martepuain). [Ipu 5ToM TUChMEHHBIE 3aMeUaHusl MPETo1aBaTeNs JOIKHBI OCTAThCS
B TEKCTEC JUIA SICHOCTH JUHAMHUKH paOoThl Hajx oTu€roM. OOBEéM OoTUYETa MOJDKEH
OBITH ONTUMATBHBIM JIJII IOHUMAHUS TOTO, YTO M KaK CJENall CTY/ICHT, BBITTOJIHSS
pabory. O0s3aTenbHbIe TPEOOBAHUS K OTUETY BKIIOUAIOT OOIIYIO U CIICIUATBHYIO
TPaMOTHOCTh M3JIOKEHUS, a TaKXKe aKkKypaTHOCTh odopmienus. [locme mpuéma
mpernojaBareseM oTu€T XpaHUTCA Ha Kadeape.

Bonpocs! o 1adbopaTopHbiM padoTam
1. Kakum rpadom siBisieTcs cxema 3aMeIieHus ?
2. Kakue meiicTBUS HY)KHO TPOU3BECTH Uil TorydeHuss matpurbl N Ha
OCHOBE pa3z0ueHus MaTpuisl M?
3. Kakum 00pazom MOKHO HCITOJIb30BaTh porpammy Mathcad st

pELICHUsI YPaBHEHUI YCTAHOBUBIIETOCS peKUMa?
3. Kak cocraBinsieTcsi 0000111€HHOE YpaBHEHUS COCTOSIHUSI CUCTEMBbI?



4. Kakue MeTobl OTHOCATCS K UTEPALlOHHBIM?

Bonpocs! k kommiekcHomy 3axannio TK8 (CodecenoBanue)
1. Knacuduxaiuys MeTo10B JIJIsl pElICHUs] YPABHEHUN YCTaHOBUBIIIMXCS

PEKUMOB.

2. AJropuTM peleHus: ypaBHeHU meToaoM ['aycca—3eliaens.
3. AnropuTM peuleHus ypaBHeHui metosiom Hetorona—Padcona.
4. PelieHue HENIMHEWHBIX YPAaBHEHHUU ISl YCTAHOBUBILIETOCS PEXKUMA

paboThI CETH UTEPAITMOHHBIMA METOAaMHU
5. Meton lNaycca-3eitnens.
6. Meton Herorona-Padcona.

7. Pacuer MmapaMeCTpOB YCTAHOBUBUICTOCA PCKUMA MCTOJOM KOHTYPHBIX

TOKOB.

8. Pacuer MmapamMCTpOB YCTAHOBHUBIICTOCA PCKHUMA MCTOAOM Y3JIOBBIX

HaIpsKEHUN.

8. Kak obecrneunTs CX0IUMOCTh UTEPAITMOHHOTO TIporiecca’?

Jas texkymero kourpoas TK9:

Tecr.

Paznen 9.

MaremaTtudeckue MOICIIN OJICMCHTOB

QJICKTPOSHCPTCTUICCKUX CUCTCM

Bonpoc

Bapuaﬂmbl omeema

K kakomy Ttumy
YCTOMYHUBOCTU OTHOCHTBCS
NOBEJEHUE CUCTEMBI IPU
OTHOCHUTEJIBHO MaJbIX,
MEJJIEHHO TPOUCXOASAIIUX
W3MEHEHUSX MMapamMeTpoB?

a) Jlunamuyeckas

6) CtaTudeckas

B) PesynbpTupyromnias

r) CymmapHas

[Tporecc BBIOOpaA
HAaWJIy4lIero BapWaHTa U3
MHO>KECTBA BO3MOXHBIX WIJIH
porecc MIPUBEACHUS
CUCTEMBI B  HAWIy4Ilee
COCTOSIHHE —3TO :

a) YCTOMYHBOCTH

0) OnTumu3anus

B) OYHKIHOHAIBHOCTD

r) JletepMenupoBanue

[Torck Takux 3HaYECHUMN
MapaMeTpoB, IMPHU KOTOPHIX
1eneBast GyHKIUS TOCTUTIIA
OBl CBOET'0 IKCTPEMATILHOTO
3HAYEHUSI ¥ TIPH 3TOM HE
Hapylanuch Obl 3aIaHHBIC

a) llenp onTumuzanumn

0) 3amaun ONTHMU3AIHN

B) AKTYaJIbHOCTh ONITUMU3AIINHU

r) Kputepuu ontumuzanuu




‘ OI'paHUYCHHUA HA3BIBACTCA ‘

[TonHBIM KOMIUIEKT 3aJlaHMii U MaTepuaioB, HEOOXOIUMBIX s
OIICHUBAaHUSl  PE3yJIbTATOB OOy4YEeHUST MO JUCHUUIUIMHE, XpaHUTCS Ha
kadenpepazpabotunka u coaepKUT S50 TECTOBBIX BOIMPOCOB Ha KaXIYIO
KoMIeTeHI o, u3 HuX 20% - 3akpbiToro tuna, 80% - OTKPBITOrO THUIIA.

TpeboBanus Kk opopmMiIeHUIO JTA0OPATOPHBIX PadoOT

Otuétr no nmaGoparopHoi padbore odhopMIIseTCs MHAUBUIYATHHO KaXKIbIM
CTYJICHTOM, BBITIOJIHUBIIIMM HEOOXOJMMBIC SKCIIEPUMEHTHI (HE3aBUCHUMO OT TOTO,
BBITIOJHSJICS JIM  OKCICPUMEHT WHIAWBUIYaJbHO WM B COCTaBE TPYIIIBI
cTyneHToB). CTpaHHUIBI OTYETA CIACAYET MPOHYMEPOBATh (TUTYIBHBIA JIHUCT HE
HyMepyeTcs, Iajiee uIeT CTpaHua 2 u T.1.).

TutynpHbBIM JUCT OTYETA JOJDKEH coiepxkarh (pazy: “Otuér  mo
naboparopHoii pabore «Ha3Banue paboOThI», UyTh HIDKE: BBIMOMHUI CTYIEHT
rpynnsl (Homep rpymnmbl) (Oamuus, nHUIMANB)”. BHU3Y JIUCTa ClielyeT yKa3aTh
TEKYLIAN TOJI.

OTuéT, KaK PaBUIIO, TOJKEH COACPKATh CIICAYIOIINEe OCHOBHBIE pa3/Iebl:

1. llenb paGoTHI;

2. TeopeTnueckas 4acTh;

3. Moaenupyemast cxema;

4. Pe3ynbpTaThl (TaOMUIBI SKCIEPUMEHTAIBHBIX JaHHBIX, TpaduKu, CHUMKHU
SKpPaHOB);

5. BoiBosibl (OCHOBHBIE TPUOOPETEHHBIC 3HAHUS O MPEAMETE UCCIIEIOBAHNUA).

TeopeTnyeckass 4acTh JAODKHA COJEPKaTh MHUHUMYM HEOOXOIUMBIX
TEOPETUUYECKUX CBEICHUIM O (U3UUECKOW CYITHOCTH HCCIEAYEMOTO SBICHUS U
ero onucanue. He ciemyer komupoBaTh HEIMKOM MM YACTUYHO METOJMUYECKOE
nocobue (onucanue) 1a00paTopHON PabOTHI WU pa3/ieibl ydeOHUKA.

Paznen «Pe3ynbpTaThl» BKIIOYaeT B ceOsi TaOMUIBI SKCIEPUMEHTAIBHBIX
JTAHHBIX, TpauKH, IOJyYEeHHBIC IIPU BBIMOJHEHUH JAa0OpaTOPHOM pabOThI,
CHUMKH SKpaHOB mpubdopoB. s moctpoeHus rpadukoB MOXKHO HCIOJIb30BaTh
MUJUTUMETPOBYIO Oymary. Ha rpadukax 00si3aTelabHO MOJDKHBI OBITH yKa3aHbBI
MacmTabbl IO OCSIM, Ha4ajao OTCUeTa, pa3MEPHOCTH W 0003HaUYCHUS (PU3UIECKUX
BEJIMYMH, OTKJIAJBIBAEMBIX MO OCSM. DKCIEPUMEHTAIbHBIE TOYKH Ha Tpadukax
JOJKHBI OBITH 3aMETHBI, YETKO BBIIENEHbI. PucyHku, Tpaduku W TaOIUIBI
HYMEPYIOTCSI M TIOJITUCHIBAIOTCS 3ar0JIOBKAMU.

BrIBOAIBI HE MOIDKHBI OBITH MPOCTHIM TIEPEUUCICHUEM TOTO, YTO CHCIIaHO.
3nmech BaXKHO OTMETUTH, KaKW€ HOBBIC 3HAHUS O MPEAMETE MCCIENOBAaHUS ObLIH
MOJIYYEHBI TTPH BHITIOTHEHNUN PabOThI, K YeMY MPUBEIO0 OOCYKIEHUE PE3yIbTaTOB,
HACKOJIbKO BBITMIOJTHEHA 3asBIICHHAs I1e7b palboThl. B03MOXKHO, TOTYYECHBI
JIOTIOTHUTENBbHBIE (HOPMYJIBI, JaHHBIC, MPEIOKEHB OPUTHHAIBHBIE METOIUKH, —
ATO JODKHO OBITH OTPAKEHO B BBIBOJAX. BBIBOMBI MO pabOTe KaXKIbIA CTYIEHT
JIeaeT CaMOCTOSITEIIBHO.

[Tpu coade oTy€Ta mpemoaBaTeb MOXKET CJleJaTh YCTHBIE U MICHhbMEHHBIC
3aMedaHus, 3a7aTh JOTOJIHUTEIBHBIEC BOMPOCHL. BCe OTBETHI HAa JOMOTHUTEIILHBIE



BOIIPOCKI, HOBBIE PacU€Thl, 00CYKICHHSI BBITIOMHSIIOTCS CTYJICHTOM Ha OTJIEIBHBIX
JUCTaX, BKIIOYAEMBIX B OTYET (IIPH 3TOM B TEKCTE OCHOBHOTO OTYETA JIEIASTCSI
CHOCKAa WM JPYrod 3HAYOK, KOTOpPOMY OyJIeT COOTBETCTBOBaTh HOBBIN
Martepuai). [Ipu 3ToM TUCEMEHHBIE 3aMeUaHus MTPETIoIaBaTeNsl JOKHBI OCTAThCS
B TEKCTE JJIS SICHOCTH JWHAMHUKH padoThl HaJ oT4éToM. O0BEM OTUéTa TOJDKEH
OBITH ONTUMATBHBIM JIII TIOHUMAHHMSI TOTO, YTO W KaK CeJIajl CTYJCHT, BBITIOTHSS
paboty. O0s3aTenpHble TpeOOBaHUS K OTUETY BKIIIOYAIOT OOIIYIO U CIICIHATBHYIO
IPaMOTHOCTh M3JIOKEHUS, a TaKXKe aKKypaTHOCTh odopmieHus. [locme mpuéma
npernoaaBaTeneM OTYET XpaHUTCS Ha Kadeape.

Bomnpocsl 1o j1abopaTopHbiM padoTam
1. Kakum o6pa3zom ¢opmupyercs tabnuma Paycca nns omnpeaenenus
YCTOMYUBOCTHU?
2. Kakme BuIBl YCTOMYMBOCTH  DJIEKTPOIHEPreTHUECKUX  CHUCTEM
CYIIECTBYIOT?
3. Kak onpenenuTs yCTOMYMBOCTH CUCTEMBI COTJIACHO KpUTepyto ['ypBuia?

Bonpocs! k kommiekcaomy 3aaannio TK9 (CodecenoBanue)
[ToHsiTHE ONTUMANIBHOCTH.
MaremaTtnueckast MOJI€JIb ONTUMHU3ALMOHHON 3aJa4H.
MeTtozap! peann3anuu MOJEIIEH.
Meron nudpepeHnnanbHOro UCUUCIEHUS.
Meron AMHAMHUYECKOTO TPOrpaMMHUPOBAHMUSL.
['panvieHTHBIE METOIBI.
[TorckoBBIE U TIPAMBIE METOJIBI PACUYETa CTATUYECKON YCTOMYUBOCTH.
[IpuMeHeHnEe TOUCKOBBIX M MPSAMBIX METOJOB pacyeTa MapaMeTpOB
CTaTUYECKOW YCTOMYMBOCTH.
Q. Kpurepun ycroiamnBocTH.
10. Meton I'ypBuna.
11. Meron Payca.
12. Merox Muxaiinosa.
13.  Meton D-pazoueHus

NGO WDE

Jyist MpOMesKyTOYHOM aTTeCTALUM:

HennddepenuupoBannaplii 3a4eT 1Mo pe3yibTaTaM HaOpaHHBIX OaJlIoB 3a
ceMecTp.

s texkymero kourpoas TK10:

Komnerenuuu u uHAMKATOPHI, PopMHUpyEMbIE Y O0YHAIOUUXCS:

KO,I[ 1M HAUMCHOBAHHEC KOMIICTCHIIMH KOI{ U HAMMCHOBAHUC UHIUKATOPpa

OIIK-1 Cnoco6en nonumats npuHiunsl | OITK-1.2 Brageetr HaBbIkaMy IPUMEHEHUS
paboThI COBPEMEHHBIX IM(POBBIX TEXHOJIOTUH JUIsl pellIeHHs 3a1a4




KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ U HAMMCHOBAHUC MHIAUKATOPpA

po(eCCUOHATLHOMN IS TENFHOCTH C yIETOM
OCHOBHBIX TpeOOBaHUI HH(DOPMAITIOHHOMN
0€30I1aCHOCTH

MH(GOPMAIIMOHHBIX TEXHOJIOTHIA U
HCIIOJIb30BATh UX IJId PCIICHUA 3a1a4
podecCHOHAIBHON IeSATETHbHOCTH

[TonHBIM KOMIUIEKT 3aJlaHMii U MaTepualoB, HEOOXOAUMBIX IS
OIICHUBAaHUS  PE3yJIbTATOB OOyYEeHUS 1O JUCHUIUIMHE, XpaHUTCS Ha
kadenpepazpabotunka u coaepKUT S50 TECTOBBIX BOMPOCOB Ha KaXIYIO

KoMIeTeHI o, u3 HuX 20% - 3akpbiToro tuna, 80% - OTKPBITOrO THUIIA.

Tect. Paznen

[IO nmma pacdeta W OPOEKTUPOBAHUS

IJCKTPOTCXHUYICCKUX KOMIIJICKCOB U CUCTCM M PCIKHUMOB IJJICKTPHUYCCKUX

CETEMN.

Bonpoc

BapuaHm bl omeema

Meron pacdera
YCTAaHOBHUBULICTOCA pPEXKUMa C
IIOMOIIIBIO MaTPUIBI Y3JIOBBIX
COHpOTI/IBJ'IeHI/Iﬁ Ha3bIBACTCA

MetosioM ["aycca

metonioM HeroToHa

MetoqoM Herotona-Padcona

meToioM Monrte-Kapio V1

Econ cxema snexkrpuyeckon KOMOMHUPOBAHHOM

LENU COJIEP>KUT KOHTYPBI, TO HEJIMHEHHON

OHAa Ha3bIBACTCS 3aMKHYTOM
Pa30MKHYTOM

V3510M 3JIEKTPUYECKON 1Ienu
Ha3bIBaETCs

TOYKA COCJTMHECHMS IBYX M O0JIee BETBEH

mobast 9yacTh rpada

Cpc€au MPHUBCACHHBIX BAPHMAHTOB OTBETA IPABUJIIBHOT'O HET

TOYKAa COCIUMHCHUA NBYX U 0oJiee PJIEMEHTOB

TpedoBanus Kk 0GpopMIIeHUIO JTA0OPATOPHBIX padoT

OtuéTr mo nmaGoparopHoi padore odhopMiIseTCs MHAUBUIYATHHO KaXKIbIM
CTYJIEHTOM, BBITIOJIHUBIIMM HEOOXOJAMMbBIE IKCIIEPUMEHTHI (HE3aBUCHUMO OT TOTO,
BBITIONHSJICS JIM  OKCIEPUMEHT WHIUBUIYAIbHO WM B COCTaBe TPYIIIbI
cTyneHToB). CTpaHuIpl OTYETA CIIEAYeT HNPOHYMEpPOBaTh (TUTYJbHBIM JIUCT HE
HyMepyeTcs, Aajnee UAET CTpaHuia 2 u T.1.).

TutynpHBIA JUCT OTYETA MOJDKEH coaepkarh ¢Gpasy: “Otuér 1o
nabopatopHoii pabore «Ha3Banue paboOTHI», UyTh HIDKE: BBITIONHUI CTyAeHT
rpynibl (Homep rpyiibl) (Oamunus, nHumansl)”’. BHU3y nucra ciieiyeT ykas3aTh
TEKYIIUHN TOJ.

OT4éT, KaK MpaBUIIO, TOJHKEH COIEPKATh CIEAYIONINE OCHOBHBIE Pa3/ebl:

1. Ilenb paGoThI;

2. TeopeTnyeckas 4acTh;

3. PesynbTaThl (TaOMUIIBI SKCIEPUMEHTATBHBIX JAHHBIX, TPA(UKH);

4. BeBoabl (OCHOBHbIE TNPUOOpPETEHHBIE 3HAHUA O  MpEaMeTe
HCCIICTOBAHUS ).

Teoperuueckass 4acTh JOJKHA COJEpKaTh MHUHHUMYM HEOOXOJIUMBIX
TEOPETUYECKUX CBEJICHUU O (PU3NUYECKOW CYIIHOCTH HCCIEIYyeMOTO SIBJICHUS U




ero onucanue. He crnemyeT KomupoBaTh LETMKOM HIIM YACTHYHO METOIUYECKOE
nocobue (onucanue) 1ad0opaToOpHON pabOTHI UK pa3ielbl yYeOHUKA.

Pazmen «Pe3ynbpTaThl» BKIOYaeT B ceOsl TaOMUIBI SKCIICPUMEHTATBHBIX
JaHHBIX, TpauKH, TOJYyYEHHBIC IPH BBIIOJHCHUH JTA0OPATOPHOW pPAOOTHI.
Pucynku, rpaduky u TabIUIEI HYMEPYIOTCS U MOAMKUCHIBAIOTCS 3aT0JIOBKAMH.

BBIBOAIBI HE MOJDKHBI OBITH MPOCTBIM TEPEUMCICHUEM TOTO, YTO CIACIIAaHO.
3nmech Ba)KHO OTMETHThH, KaKWE HOBBIC 3HAHUS O MPEAMETE HCCIICIOBAHUS OBLIH
TIOJIYYCHBI TTPH BBITIOJTHEHUN PabOThI, K YeMY MPUBEIO0 OOCYKICHHUE PE3yIbTaTOB,
HAaCKOJIBKO BBIMMOJHEHA 3asBJICHHAs IIeJb palboThl. B03MOXHO, TOIYYCHBI
JIOTIOTHUTENbHBIC (DOPMYJIBI, JaHHBIC, MPEIIOKECHBI OPUTHHAIBHBIC METOIUKH, —
3TO JODKHO OBITh OTPAKEHO B BBIBOJAX. BBIBOJBI MO pabOTe KaXKIbId CTYJICHT
JIeNIaeT CaMOCTOSATEIHHO.

[Tpu coade ory€Ta mpemnogaBarelib MOXKET ClIeJaTh YCTHBIC W TUChbMEHHBIC
3aMeYaHus, 3a]aTh JOMOJHUTEIIBHBIC BOMPOCHL. BCe OTBETHI Ha JOMOTHUTEIIBHBIC
BOTIPOCHI, HOBBIC PacU€Thl, 00CYKJICHUS BBIMIOJIHSIIOTCS CTYJACHTOM Ha OTICIBHBIX
JUCTaX, BKIOYAEMbIX B OTYET (IIPH 3TOM B TEKCTE OCHOBHOTO OTYETA JIeJIacTCs
CHOCKAa WM JPYrod 3HAYOK, KOTOpPOMY OYyJIET COOTBETCTBOBaTh HOBBIN
matepuai). [Ipu 3ToM MUCbMEHHBIC 3aMeYaHMs TPEToAaBaTEIsI JIOJDKHBI OCTAThCSI
B TEKCTE JIJIS SICHOCTH JUHAMHKHU paboThl Haa oTuyéToM. OO0BEM oTuéTa JOJHKCH
OBITH ONTUMATBLHBIM JIJISI TIOHUMAHHMSI TOTO, YTO W KaK CJIeJial CTYJACHT, BhITIOTHSS
paboty. Obs13aTenbHbIe TPEOOBAHUS K OTUETY BKIIFOUAIOT OOIIYIO M CIICITUATBHYIO
IPaMOTHOCTh M3JIOKEHHUS, a TaKkke aKKypaTHOCTh odopmieHus. [locne mpuéma
IperoiaBaTeeM OTIET XpaHUTCS Ha Kadeape.

Bomnpocel 1o j1abopaTtopHbiM padoTam
1. [aiite onpeneneHue MOHATUIO «KUTEPALIMOHHBIE METO/IBI PacyeTa
2. UTo 3HAYUT pacCUUTATh PEKUM DIICKTPUUCCKOMN CETH.

Jus rekymero koutpoass TK11(CobecenoBanue)
Tect. Paznen 11. HTEemIeKTyaibHbIE CUCTEMBI yU€Ta 3JIEKTPOIHEPT UHU.

Bonpoc Bapuanmer omeema

Kondurypanuto CXEMBI I'pada

3aMEILIEHUs  DIIEKTPUYECKON Anropurma

CHCTEMBl MOXHO OTOOpasUTh [Iporpammsbl

B BUJE: Kontypa

I'pad sBnsercs ero pedpa UMeIOT (PUKCHPOBAHHBIE HANIPABJIECHUS

HaIPaBJICHHBIM, €CJIH: B HEM MOJKHO BBIOpATh MyTh, COETUHSIIOMNN JIOObIE /1BE
BEPILHHBI
CpEJ NPUBEJICHHBIX BAPUAHTOB OTBETA IPABUIILHOTO HET
ero pedpa UMEIOT (PUKCHPOBAHHBIEC HANIPABJICHUS

I'padom Ha3bIBaeTCS — MHOYECTBO BepIIKH (y3710B) U pebep (BeTBel), COeMHSIONUX




HEKOTOpBIE (WM BCE) NMaphl BEPIINH

Y4aCTOK IENH, 00pa30BaHHBIN MOCIEA0BATEIHLHBIM
COEIMHEHUEM BETBEM, TaK YTO HAYAJIO IIEPBOM BETBU
COBIIAJACT C KOHIIOM IIOCJIeHEN

Cpcau MpHUBCACHHBIX BAPpHMAHTOB OTBCTA ITPABUJILHOI'O HCT

MHOECTBO BepIUH (y3JI0B) U pedep (BETBEI), COCTUHSIONINX
HEKOTOpBbI€ (WM BCE) Mapbl BEPIIUH

[TonHBIM KOMIUIEKT 3aJlaHMii U MaTepualoB, HEOOXOIUMBIX IS
OLICHMBAHUSl  pe3yJbTaTOB OOy4YeHUs 1O JUCUUIUIMHE, XpaHUTCI Ha
kadenpepazpaborunka u coaepkutr S50 TECTOBBIX BOMPOCOB HA KaXIYIO
KOMITeTeHI1I0, 3 HUX 20% - 3akpbIToro tuna, 80% - OTKPHITOrO TUIIA.

TpedoBanus K 0opopMiICHUIO JTA0OPATOPHBIX PadoOT

Otuér o naboparopHoit pabore oPopMiIseTcs WHIUBUIYATBHO KaXKIbIM
CTYJICHTOM, BBITIOJTHUBIIUM HEOOXOUMBIC SKCIIEPUMEHTHI (HE3aBHCUMO OT TOTO,
BBITIOJIHSUICST  JIM  DKCIIEPUMEHT WHAUBUIYyAJIbHO WX B COCTaBE TPYIIIBI
cTyneHToB). CTpaHHIl OTYETA CIIEAYET MPOHYMEpPOBaTh (TUTYJIBHBIM JIUCT HE
HyMepyeTcsl, 1ajiee UJeT CTpaHuua 2 u T.1.).

TutynpHBIA JUCT OTYETA JOJDKEH coaepxkarh ¢pasy: “Otuér 1o
nabopatopHoil pabore «Ha3Banue paboOTHI», UyTh HUKE: BBIMOTHUI CTYIEHT
rpynnsl (Homep rpynmnsl) (Gamunus, nHUIMANB)”. BHU3Y JHCTa clieyeT yKka3aTb
TEKYLIHAN TOI.

OTtuéT, KaK IPaBUIIO, JOJIKEH COJIEPKATh CIEAYIOIINE OCHOBHBIEC Pa3/IEIbl:

1. Ilenb paGoThI;

2. Teopernyeckas 4acTh;

3. Pe3ynbTaThl (TaOIUIBI SKCIIEPUMEHTAIBHBIX JIAHHBIX, TPa(uKN);

4. BoiBogsl (OCHOBHBIE TNPUOOPETEHHBIE 3HAHUS O  MPEAMETE
UCCIICIOBaHUA).

TeopeTnyeckass YacTh JAODKHA COJEPXKaTh MHHUMYM HEOOXOIUMBIX
TEOPETUUYECKUX CBEICHUIM O (U3UUECKOW CYITHOCTH HCCIEAYEMOTO SBJICHUS U
ero onucanue. He cienyeT KonupoBaTh LEIUKOM WM YaCTUYHO METOJAMYECKOE
nocoOue (onucanue) 1a60paTOpHOM pabOTHI WIH pa3/ielbl YIeOHUKA.

Paznen «Pe3ynbTaThl» BKIIOUaeT B ceOs TaOIUIBI SKCHEPUMEHTAIBHBIX
JaHHBIX, TpaQUKU, TOJYyYEHHBIC IPH BBIIIOJHCHUH JA0OPATOPHOUM PAOOTHI.
Pucynku, rpaduky u TabauIbl HyMEpYIOTCS U MOAMUCHIBAIOTCS 3aT0JIOBKAMH.

BbIBOJIbI HE JOJKHBI OBITH MPOCTHIM MEPEUHUCICHUEM TOrO, YTO CHEIAaHO.
3/1ech BaXXHO OTMETHUTh, KaKH€ HOBBIE 3HAHUS O MPEIMETE UCCIEAOBaHUS ObLIU
MOJIYYCHBI TP BHITIOJTHEHUU PaOOTHI, K YeMY MTPUBEIO 00CYKICHUE PE3yIbTATOB,
HACKOJIbKO BBITMIOJTHEHA 3asBIICHHAs 1€ palboThl. B03MOXKHO, TOIYYCHBI
JOTIOJIHUTENbHBIE (DOPMYIIBI, JTAHHbBIE, MTPEAJIOKEHB OPUTUHATIbHBIE METOIUKH, —
ATO JOJKHO OBITh OTPa)KEHO B BbIBOJAX. BbIBOMBI MO pabOTe KaXKIbI CTYJIEHT
JieJaeT CaMOCTOSITEIBHO.

IIpu cnaue oruéra mpenojaBarelib MOXKET C/IeNIaTh YCTHbIE U MUCbMEHHBIE
3amMevaHusl, 3aJ1aTh JONOJTHUTEIbHBIE BONPOCKHl. Bce OTBETHI Ha IOMOIHUTEIbHbIE
BOIIPOCHI, HOBbIE€ PACUETHI, 00CYKECHHUS BBIMIOJIHSIIOTCS CTYJICHTOM Ha OTIEIbHBIX




JUCTaX, BKIIOYAEMBIX B OTYET (IIPH DTOM B TEKCT€ OCHOBHOTO OTYETA JENIaeTCs
CHOCKAa WM JPYrod 3HAYOK, KOTOpPOMY OyIeT COOTBETCTBOBAaTh HOBBIN
Mmatepuai). [Ipu 3ToM TUCEMEHHBIE 3aMeUaHus TPEToIaBaTeNsl JOKHBI OCTAThCS
B TEKCTE IS SICHOCTH JWHAMHUKHU paOboThl Ham oT4éTOM. OO0BEM OTUETA OJDKEH
OBITH ONTUMATBHBIM JIJII TIOHUMAHHS TOTO, YTO M KaK CJENall CTYICHT, BBITTOJTHSISI
paboty. O0s3aTenpHble TpeOOBaHUS K OTUETY BKIIIOYAIOT OOIIYIO U CIICIHATBHYIO
IPaMOTHOCTh M3JIOKEHUS, a TaKXKe aKKypaTHOCTh odopmieHus. [locme mpuéma
npernoaaBaTeseM OTYET XpaHUTCs Ha Kadeape.

Bomnpocsl 1o j1abopaTtopHbiM padoTam

1. Kakue 3HaueHus MOryT NPUHUMATH WICHBI MATPULBl COCIMHEHUS
y3JIOB U BETBEW.
2. Onuiure 670K UCXOIHBIX JAHHBIX, HEOOXOAUMBIN JIJIs pacuera

PEKUMa y4aCTKa CCTH UTCPALIMOHHBIM MCTO0OM.

Has texkymero kouTpoiasa TK12(CobecenoBanue)
Tect. Paszmen 12. VYmnopaBneHue pexuMaMyd — 3IEKTPOTEXHHUUECKUX
KOMIUIEKCOB U cUCTEM. MIHTEIIIeKTyalbHbIE CETH

Bonpoc Bapuanmer omeema
Cxema 3aMeleHus CBS3aHHBIM TEKCTOM
AIIEKTPUYECKOM CUCTEMBI HECBSI3aHHBIM rpadom
OOBIYHO SIBIISIETCA HECBSI3aHHBIM TEKCTOM
CBS3aHHBIM rpadom
[TepBoit matpureit MaTpuila COeAMHEHU BETBEU B y3i1ax
MHIUCHIINI Ha3bIBACTCS MaTpHUlla COeTMHEHUI BETBEH B HE3aBUCHMbIE KOHTYPbI

Cp€au MpUBEACHHBIX BAPUAHTOB OTBETA IIPABUJILHOI'O HET

oOpaTHasi MaTpHIa

Bropoii maTpunei MaTpuila COeAMHEHU BETBEU B HE3aBUCUMBIE KOHTYPbI

WHIAIEHIINN Ha3bIBaE€TCS MaTpulla COCMHEHNN BETBEU B y3J1aX

Cpcau NMPpUBCACHHBIX BAPHAHTOB OTBCTA ITPABUJIBHOI'O HCT

JuaroHaJibHasA MaTpulia

[TomHBIA KOMIUIEKT 3aJlaHMi W MaTepHaloB, HEOOXOIWMBIX IS
OIICHUBAaHMUS  PE3yJbTATOB OOyYCHHS TI0 JUCHUINIMHE, XpaHUTCA Ha
KadeapepazpaboTunka W coaepKUT 50 TECTOBBIX BOIPOCOB Ha KaXIYIO
KoMMeTeHI1I0, u3 HuX 20% - 3akpbiToro tuna, 80% - OTKPHITOro THUIIA.

TpeOdoBaHus k 0GpopMIICHUIO J12a00PATOPHBIX padoT
Otuét mo nmaGoparopHoi paboTe OPOPMIAETCS WHIUBUIYATBHO KaXKIbIM
CTYJICHTOM, BBITIOJIHUBIINM HEOOXOJMMBIC IKCIIEPUMEHTHI (HE3aBUCHUMO OT TOTO,
BBITIONTHSJICS. JIM DKCIEPUMEHT WHIWBUIYAIBHO WM B COCTaBE TPYIIIIBI
cTyneHToB). CTpaHUIBI OTYETA CIEAyeT MPOHYMEPOBATh (TUTYJBHBIA JIUCT HE
HyMEpYyeTcs, Jajee uaeT CTpaHuIa 2 u T.1.).




TuTynbpHBIM JUCT OTYETA MOJDKEH coaepxkarh ¢Gpazy: “Otuér  mo
nabopaTopHoil pabore «Ha3BaHue paboOTBI», UyTh HUKE: BBINOIHUI CTYIEHT
rpynnsl (Homep rpynmnsl) (Qamunus, nHUIMANB)”. BHU3Y JdUCTa clieqyeT yKa3aTb
TEKYLIUU O,

OTtuéT, KaK IpaBUIIO, AOJHKEH COJEPKATh CIEAYIOIINE OCHOBHBIE Pa3/Ieibl:

1. Ilenb paGoThI;

2. TeopeTnyeckasi 4acTh;

3. Pe3ynbTaThl (TaOIULIBI SKCIEPUMEHTAIBHBIX JAHHBIX, TPAPUKH );

4. BbiBogsl (OCHOBHBIE NPUOOPETEHHBIE 3HAHUSA O  MPEAMETE
HCCIICIOBAHUSA).

TeopeTnueckass 4YacThb JODKHA COJEPXKATb MHHHUMYM HEOOXOJIUMBIX
TEOPETUYECKUX CBEICHUH O (U3MUECKOW CYUIHOCTH HUCCIEAYEMOTO SBJICHUS U
ero onucanue. He cienyer konupoBaTh HEIMKOM WM YACTUYHO METOJUYECKOE
nocoOue (onucanue) 1a00paTopHON pabOTHI WU pa3eibl ydeOHUKA.

Paznen «Pe3ynbTaThl» BKIIOUaeT B ce0s TaOIUIBI SKCIEPUMEHTAIBHBIX
JTaHHBIX, TpaQUKU, TMOJYyYEHHBbIE IPHU BBIIOJIHEHUH Ja0OPATOPHOUM pPAOOTHI.
Pucynku, rpaduku u Tabauibl HyMEpYIOTCS U MOAMKUCHIBAIOTCS 3aTr0JIOBKAMH.

BbiBoAbI HE MOJKHBI OBITH MPOCTHIM MEPEUUCICHUEM TOTO, YTO CHENAHO.
35ech BaXKHO OTMETUTh, KaKU€ HOBBIE 3HAHUS O MPEAMETE HCCIEOBaHUS ObLIN
MOJIYYEHBI TIPH BBIMOJTHEHUHU PaOOTHI, K YEMY MIPUBEJIO 00CYX IACHUE PE3yIbTaTOB,
HACKOJIbKO BBITIOJHEHa 3asBICHHAs 1edb paboThl. B03MOXHO, MOIyYeHbI
JOTIOTHUTENbHBIE (OPMYJIbI, JaHHBIC, MPEAIOKEHBI OPUTUHAIBHBIE METOIUKH, —
ATO JOJHKHO OBITH OTPAKEHO B BBIBOZAX. BBIBOABI MO padoTe KaKIblil CTYIEHT
JIeJIaeT CaMOCTOSITENIBHO.

[Ipu coade oty€Ta mpemnogaBaTeab MOXKET clelaTh YCTHBIE U MMCbMEHHBIE
3aMeyYaHus, 3aJaTh JOMOJIHUTENbHbIE BOMPOCHL. Bce OTBETHI Ha JOMOTHUTEIbHbBIC
BOTIPOCHI, HOBBIE PACUETHI, OOCYK/ICHUS BBITIOIHIIOTCA CTYJACHTOM Ha OTIIEIBHBIX
JUCTaX, BKIIOYAEMbIX B OTYET (IIPH ATOM B TEKCT€ OCHOBHOTO OTYETA JelaeTcs
CHOCKAa WM JpYrod 3HA4YOK, KOTOpPOMY OYyJIeT COOTBETCTBOBAaTh HOBBIN
matepuan). [Ipu 3ToM mucbMeHHBIE 3aMeYaHus MPEToAaBaTeNsl TOKHBI OCTAThCS
B TEKCTEC JUIA SICHOCTH JTHUHAMHUKH PaboThl Haja oTuéroM. OOBEM OTUETA JOJDKEH
OBITh ONITUMAJIBHBIM ISl HOHUMAHUS TOTO, YTO U KaK CIeNajl CTYACHT, BHIIIOIHSISA
paboty. O0s3aTenbHbIe TPEOOBAHUS K OTUETY BKIIOUAIOT OOIIYIO U CIICUATIBHYIO
IPaMOTHOCTh M3JIOKEHHUSA, a TaKKe aKKypaTHOCTh opopmienus. [locne mpuéma
npernojaaBaresaeM OT4ET XpaHUTCS Ha Kadeape.

Bonpocsl o 1jadbopaTopHbiM padoTam
1. Kakue 3HaueHMss MOTyT NMPUHUMATh WIEHBI MATPHUIBI COCTHMHECHUS
Y3JIOB U BETBEMN.
2. OmnummmuTe 0JIOK HCXOTHBIX TaHHBIX, HEOOXOIUMBIN IS pacdyeTa
peXUMa yJacTKa CeTH UTEPAIIMOHHBIM METOJIOM.

Jist MpoOMesKyTOYHOM aTTeCTAUU
HennddepenunpoBanHplii 3a4eT Mo pe3yJibTaTaM HaOpaHHBIX OalIoOB 3a
CEMECTD.
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