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Pabouass mporpamma auCHUNIWHBI «BBemeHWe B  CHEIUATBHOCTHY
pazpabotana Ha ocHoBe OI'OC BO 13.03.02 «DnekTposHepreTuka W
NEKTPOTEXHUKA», YTBEPXKIAECHHOIO MNpHKa3oM MuHucTrepcTBa o0Opa3oBaHUs M
Hayku PO 28.02.2018r. Ne 144.

ABTOD:! (AN
JI-p TexH. HayK, npodeccop (T}

B.B.Tponun

PaGouas nporpamma oGCyX/i€Ha ¥ PEKOMEHIOBAHA K YTBEPKJACHHUIO PElIeHHEM
kadeapel npuMeHeHus d1ekTpuueckoi sHepruu ot 07.06.2021 r., mpotokon Ne36

3aBeayroumii kadeapoi C.B. Ocbkun
II-p TEXH. HAYK, podeccop Jﬁ

PaGouast nporpamma oj100peHa Ha 3ace/laHii METOAMYECKO KOMUCCHH (aKyJibTeTa
HHEPreTuku, npotokoa ot 15.06.2021 r. Nel0

ITpencenarens // ‘_f
METOAMUECKONH KOMUCCUU , iﬂ*’// N.I'. Ctpuxkos
1-p TEXH. HayK, nmpodeccop ) 4

PyxoBoautens

OCHOBHOM TnpodeccroHaabHOM

00pa30BaTenbHOM MPOTPAMMBI - A.T'. Kyapsikos
KaH/l. TEXH. HayK, JOLIEHT qm
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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabo ocBoeHust aucumiiuabl  b1.B.1.23«BBeaeHue B CIEUalIbHOCTHY
ABIsIeTCS (POPMUPOBAHNE KOMIUIEKCA 3HAHMM 00 OpraHU3al[MOHHBIX, HAYYHBIX U
METOJMYECKUX OCHOBaX HAayKH OO0 DOJIEKTPUYECTBE M €ro MNpPUMEHEHUH B
JIIEKTPOIHEPTETUKE, a Takxke, - (QopMUpOBaHHME Yy OakalaBpOB HABBIKOB,
CHIOCOOCTBYIOUINX M3YUYEHHI0O OCOOCHHOCTEH OpraHU3aluu y4eOHOro mpoiiecca B
YHUBEPCUTETE U MOHUMAaHUIO MPOoOJIeM U 3aja4 deKTpocHabxeHus. OONIerdyuTs u
YCKOPUTH a/IallTalliI0 CTYJEHTOB MEPBOrO Kypca K HOBBIM YCIOBUSAM OOy4eHHUS U
OpOXHUBAaHUS B  YHHMBEPCUTETE, O3HAKOMHUTb CTYAEHTOB C OCHOBHBIMU
IIOJIOXKEHUSIMU 3HEPreTUYECKOM IOJIMTUKM TIOCYAapCTBAa, MECTOM M 3HAYEHUEM
DHEPreTUKU B Pa3BUTHHM M JKU3HEACATEIBHOCTU CTPaHbl, Pa3bsCHUTH CTYACHTaM
pojib M MecTo OakanaBpa-aJIeKTpUKa M OakajlaBpa-dHEpPreTMKa B CHUCTEME
sHeprooOecneyenuss AIIK, 03HakOMUTB ¢ pallMOHATILHBIMU METOJIaMH U ITPUEMaMU
W3Y4YEHUS U 3alIOMUHAHUS U3y4aeMOro MaTepuaa

3agaum:
- U3yYUTh CHCTEMY OpraHHU3alluu Y4eOHOIo IpoIlecca B YHHUBEPCUTETE, MOPSIIOK
paboThl Ha MPAKTUYCCKUX M JAOOPATOPHBIX 3aHATHSAX, METOJUKY BBIMOJIHCHHS
KOHTPOJIBHBIX U CAMOCTOSTEIBHBIX PadoT;

- MOJYYUTh MNpeICTaBiIeHUuE O Oyayiiend npodeccuu, 00 OCHOBHBIX 3J€MEHTax U
YCTPOMCTBAX 3HEPreTUUYECKOr0 00OPYIOBaHMS; O HA3HAYEHUU U MecTe Oyayuien
CHEUATbHOCTH B PHIHOYHON 3KOHOMHUKE rOCYy1apCTBa

- HAYYUThCS CIyLIaTh U PALIMOHATILHO KOHCIIEKTUPOBATh JICKIUH;

- HAYYUThCS T0JIH30BATHCS OMOIMOTEKON U HEOOXOIUMOM JTUTEPATypPOH;
- IOHATH 3HaUeHHE cBoei mpodeccuu B cucteme AlIK;
- OBJIAJICTh HABBIKAMHU OOIIIEHHUS C MIPENOIaBATENISIMA U PYKOBOIUTEIISIMU.

2 llepeyeHb MJIAaHUPYeMbIX Ppe3yJbTATOB OOY4YeHHs] 1O
AUCHUIINHE, COOTHECEHHBIX ¢ IUVIAHUPYEeMbIMH pe3yJbTaTaMHu

ocsoenus OIIOII BO

B pe3yabrare oCBOCHHMSI AUCHUILUIMHBI (POPMUPYIOTCH Cieayrolue
KOMIETeHINHU:

IIKC-2 - CnocobGeH y4acTBOBaTh B BEICHHHM PAaOOThI TEXHOJOTHYECKOIO
AIEKTPOOOOPYI0BaHUS 0OBEKTOB JIEKTPOCETEBOIO X0O35HUCTBA.

3 Mecro mucuuiuinibl B cTpykrype OITIOII BO



b1.B.1.23 «BBeneHue B CHEIMAJILHOCTB»  SBJISICTCS  JUCIHMILIMHOM,
dbopmupyemoii  ydacTHuKamMu oOpasoBarenbHbix oTHomieHud  OIIOIT  BO
MOATOTOBKM  oOydJaromuxcsi 1o  HampaBieHuto  moxarotoBku — 13.03.02
«DNEKTPOIHEPTreTUKa M DJICKTPOTEXHUKa» Npoduiab DIEKTpOCHAOKEHHE B
coorBeTcTBHM ¢ PI'OC BO 13.03.02 «On€KTpOIHEPreTUKA U DIIEKTPOTEXHUKAY.

JIJist yCrienrHoro OCBOCHHMSI TUCIUILIMHBI HEOOXO0IMMBI 3HaHUS 10 OCHOBHBIM

JUCITHUITIIMHAM CpGI[HCﬁ IMKOJbI: MAaTCMATHKC, (I)I/ISI/IKG, XUMHHU, UCTOPHH.

4 Oobem qucuniuinabl (108 yacos, 3 3aueTHBIC €UHHII)

O0beM, 4yacoB

Bunst yueOHOI paboThI

Ounas 3aounas

KonTakTHas padora 51
B TOM YHCJIE:

—aynuTopHas 1O  BUAAM
yueOHBIX 3aHATUI

—— JIEKIIUN 18 -

—— MIPAKTHYECKHUE 32
(;1aboparopHbIe)

—— BHCAYIUTOPpHAA -

——3a4eT 1 -

— 3K3aMCH - -

—— 3aIIUTa KYpPCOBBIX
paboT (IpOeKTOB)

CamocrosiTesibHas padoTa
B TOM YHCIJIE:

S7 -

— KypcoBas pabota (IIpOoeKT) - -

— Ipo4ue BU/JIBI 57
CaMOCTOSITENIbHOM paboThI

HTOro mo Aucuunjinue 108 -

B TOM 4HcCIie B popme
MPAKTUYECKON MOATOTOBKU

5 Conep:xxanue TUCUUILIAHBI

Conep:kaHue ¥ CTPYKTYpa IMCHHUIIMHBI 10 04HOI (popMe 00yueHus

= Y = = o
No Tema. S 223 Buapl yuedHoii padoThl, BKJIIOYAs
=2 =3|= 4 CaMOCTOSITEIbHYIO PaboTy CTY/IEHTOB
o OCHOBHBIE BOIIPOCHI 3|8
g 2g|0 M TPYA0EMKOCTh (B 9acax)




Jlek1y
3071

B TOM
YHCIIE B
dopme
MPaKTH
YeCKOU
MOJrOT
OBKH

IIpakTnn
4EeCKHe
3aHATHU

B TOM
YUCJIC

dopm

MpaKT
HAYECK
o
IIOATO

TOBKHU

Jlabopa
TOPHBIE
3aHATUS

B TOM
Yucle B
dbopme
TpaKTH
qeCKOoi
MOATOT
OBKH™*

Camocros
TeJbHAs
paboTta

I'ocynapcTBeHHbIH
00pazoBaTeIbHBIN
CTaHMIapT U y4eOHBIH
riad. OcoOeHHOCTh
3aHITHN U YIEOHI B By3€.
CamocrosiTensHas paboTta
0[] PYKOBOJICTBOM
npeniogaBarens. OOBEKT
U IIpEeIMET U3YyUECHUS.
ONBIT NOKOJIEHUI.

IIK
C-2

OHeprus, ee poiib U MECTO
B OJKH3HH  OOIIeCTBa.
Texuonoruun MMOJIy4CHUA
AIEKTPOIHEPTUH.
OCHOBHBIE COOTHOIICHUS
10 COJIHEYHOM IHEPrUH.

[IK
C-2

DIIEKTPO3HEPreTUUECKAs

chcTeMa U €€ BJIEMEHTHI.
Crpykrypa, hyHKIIH,
napameTpel.  [IpoGiembr
AIIEKTPOIHEPTETHKU M WX
BO3MOJKHBIE Pa3pelIeHHs.

IIK

IIpeoOpa3zoBaTenu BHUIOB
SHEPTUHU U bopm
CUTHAJIOB.
DIeKTpOMEeXaHUUECKUE
peoOpa3oBaTEIIH.
(CunxpoHHBIE u
ACMHXPOHHBIE MAIIHHBI)
DIIeKTPOTETIIOBEIE,
3JIEKTPOCBETOBHIE U
ANEKTPO-XUMUYIECKHE.
IIpoBoHMKM
3IIEKTPUYECKOTO TOKA.

[IK

DIIEKTPOTEXHOJIIOTHH U
COOTBETCTBYIOILIEE UM
3IEKTPOOOOPYIOBAHUE B
anekTpoxo3zgiictee AIIK.
(MCTOPHKO-JIOTUYECKUI

[IK
C-2




Tema.
OCHOBHBIE BOIIPOCHI

dopMHpyeMble KOMIETEHIHA

Cemectp

Buae! yueOHoii padoTsl, BKIIOYast
CaMOCTOSATEIbHYIO PAGOTY CTYAeHTOB

U TPYAOEMKOCTb (B qacax

Jlek1y
3078

B TOM
YHUCie B
dopme
MIPaKTH
JeCKOM
MOATOT
OBKH

BToM | Jlabopa
YHCclIe | TOpPHBIE
B 3aHATHA
[paktu | dopm
YecKne e
3aHATHA | TPaKT
MYECK
oM
MOATO
TOBKH

B TOM
YHCIIE B
¢dopme
MIPaKTH
qeCcKoi
MOAroT
OBKU*

CamocTost
TeabHast
pabota

nyTh --
3NIEKTPOOCBEIICHHE,
ANEKTPONOJOTPEB H
BOJOIIOIBEM).

Hcnonw3oBanue
BO300HOBIISIEMBIX
HUCTOYHHUKOB C-)HCpFI/II/I B
AIIK.
Oarapen,

ConHeuyHbIE
BETPOBEIE
SHEPTOyCTAHOBKH, MaJlble
I'DC m wux OCHOBHBIE
¢busnueckue
XapaKTEPUCTHKH.

[IK

MoaenupoBaHue B
SHEpPreTHKe — OCHOBHOM
METO/]I IPOCKTUPOBAHHUS U
aHaJn3a BO3MOKHBIX
MOCIIEICTBUAN pear3alliu
MPOEKTA.

MartemaTuueckasi,
(hu3mueckas, aHaIoroBas
MOJIEIIH.

Oco0OEHHOCTh
UHPOPMAITMOHHOH
MOJIEIIH.

IIK
C-2

KoHnTakTHas nmoruka —
OCHOBA YIIpaBJICHUS
CHCTEMaMH U dJIeMEHTaMHt
SHEPrEeTHUKH.

OCHOBBI AIITEOPHI
JIOTUKU U TeopeMsl e
MopranaKoMmOnHammoHH
bI€ CXEMBI CHTHAIIN3ALINN
Y 3aMKOB

[IK
C-2

OcHOBBI aHaIHM3a
MOTpeLHOCTEN
n3MepeHni (PU3NIECKUX

IIK
C-2




Buae! yueOHoii padoTsl, BKIIOYast
E CaMOCTOATECJIbHY IO paﬁoTy CTYA€HTOB
E U TPYAOEMKOCTb (B qacax
E B TOM BToM | Jlabopa | BTOM
No E a 4YHUCIE B 4YHCIE | TOPHBIE | YHCIIE B
S = dopme B 3aHATHA | (opme
il Tewma. = 2
/ OCHOBHBIE BOTIPOCHI 2 5 mpaxtu | Ipaxtit | popm TPAKTH - ) vocTost
= O | Jlexn | deckoil | yeckue e qJeCcKOu
I & TCIbHAA
= nn IIoAroT 3aHATHA TIIPaKT IIoAroT a60Ta
E OBKH HNYCCK OBKH* p
o oM
4
=] OATO
TOBKH
BCIIMYHH.
IIpuuuHbI IOrpenHocTer
1 UX YMCHBUICHHEC.
OrnpezaeneHne OCHOBHBIX
METPOJIOTHYECKUX
XapaKTePUCTHUK
U3MEpPEHUN B
3JIEKTPOTEXHHUKE.
Hroro | 18 | | 32 | - ] - 51
6 IlepeyeHb Yy4eOHO-METOAMYECKOT0 OOecedeH sl AJIs
CaMOCTOSAITEJIbHOM Pa00ThI 00y4YAKIIMXCH MO IMCHUIIINHE
6.1 MeTtoauyeckue ykazaHus (COOCTBEHHBIE pa3pabOTKH)
1. BBeneHue B cnienuaabHOCTh. DNEKTPOIHEPreTUKa. - YueOHoe nocooue. Ilon
pen. npodeccopa Cynranosa ['.A. /A.B.Bunnukos, A.I'.Kyapsikos, B.I'.Ca3bikus,
B.B.Tpoun // W3m-Bo «KPOH», Kpacmomap. - 2017 r. - 212
C.https://edu.kubsau.ru/file.php/124/02. VVEDENIE_V_SPECIALN. A5 2 .PDF
2. KoHcrnekT nmpakThuueckux 3aHsITUUA 1O Kypcy DBBeneHue B crienuaibHOCTh
/Kyuepenko [I.E., Tporun B.B. — KyoI'AY , 2018 r. pykonucsk. (IIpencrasneno B
AIEKTPOHHOM BUJIC)

https://edu.kubsau.ru/file.php/124/Kontr. Rabota po VVvS.pdf

6.2. JIutepatypa Jisi CaMOCTOSITEIbHON PabOThI

1. Jlanenkas A.B. Ilamsarka ctygeHty o Oubnmoreke, oubauorpaduu, ymeHUn
yuTaTh U padotath ¢ kHUroi. Kpacnonap. Kyo I'AY, 1982. — 24c.
HNHupopMalinoHHO-TEIEKOMMYHHUKAITMOHHBIE PeCYpChl ceTH «THTepHeT» !

2 - O6pazoBatensHbiid moptast KyoI'AY [DnexTponnslit pecypc]: Pexxum gocryna:
http://edu.kubsau.local

3 - DnexTpoHHast OMOIMOTEUHas cpeaa «Znaniumy.



https://edu.kubsau.ru/file.php/124/02._VVEDENIE_V_SPECIALN._A5_2_.PDF
https://edu.kubsau.ru/file.php/124/Kontr._Rabota_po_VvS.pdf
http://edu.kubsau.local/

/ DOoH/I OLIEHOYHBIX CPEICTB ISl IPOBeIeHHUsI IPOMEKYTOYHOM
arrecTaAluu

7.1 IlepeyeHb KOMIIETEHUHH ¢ YKa3aHUeM 3TanoB UxX (popMuUpoBaHus B
npouecce ocsoenust OITIOII BO

Howmep cemectpa*

Oranbl GOpMUPOBAHUS U IPOBEPKH YPOBHS
c(hOPMHUPOBAHHOCTH KOMITETEHITUH 1O JUCIUTIIHAM,
npakTukam B npouecce ocsoenusi OIIOIT BO

IIKC-2 - Cnocoben yuacmeosamv 6 6edenuu pabomvl MexHOLI0SUUECKO2O0
91eKmMpo0O0py008aHUsL 00BLEKMOB DJIeKMPOCemes8020 X035UCmad.

1 BBenenue B cieniuajibHOCTh
4 MoHTaX CpeJCTB aBTOMAaTU3ALIUU
4 CoBpeMeHHbIE TEXHOJIOTUH MOHTAXa B 3JIEKTPOIHEPIreTHKE
4.6 ITpon3BOCTBEHHAS MPAKTHKA
5 Opranu3anroHHO-pacops,AUTENbHbIE JOKYMEHTHI B
HJIEKTPOIHEPTeTHKE
5 TeopeTrueckre OCHOBbI HETPAJAULIMOHHON U BO30OHOBIIIEMOI
SHEPIreTUKU
5,6 DJIEKTPUYECKHUE CTAHIIMH U TOJICTAHIIUU
5,6 ITepexoaHble MPOLECCH B AEKTPOIHEPIeTUUECKUX CUCTEMAX
5.6 OcCHOBHOE U BCLIOMOIaTeIbHOE 000PYAOBaHKE
HETPaAULIMOHHON U BO30OHOBJIIEMON SHEPTETUKU
6 OKCIuTyaTalusi CHCTEM 3JIEKTPOCHAOKEHHUSI
6 DHEProTexHOJIOINYECKOE UCII0JIb30BAHUE HETPATUIIMOHHOMN U
B0O300HOBJISIEMON SHEPIreTHKH
6 DdNIEeKTPUUECKUI TPUBOA
6,7 DnekTpocHabXkeHne
7 Penelinas 3ammra 1 aBTOMaTU3aUs MIEKTPOIHEPTETUUECKUX
CUCTEM
7 CucreMbl KOHTPOJISL M YU€Ta JJIEKTPUUECKONW SHEPTUU
7 Opranu3anus padoT Moj HaBeJACHHBIM HAMPSKEHUEM
7,8 DJEKTPUUECKUE CETH
8 [TpenaumnioMHasi NpakTUKa
8 [ToaroToBka K mporenype 3aluThl U 3al1UTa BBITYCKHON

KBaJIM(DUKAIIMOHHOM paboThl

* HOMep ceMecTpa COOTBETCTBYET 3Tany (OPMUPOBAHUS KOMIIETEHIIH

7.2 OnucaHune nokKa3arteJieil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHBIX 3TANaX UX GopMHUPOBaAHMS, ONIMCAHUE HIKAJIbI OLCHUBAHUSA

[Inanupyemsle
pe3yibTaThl
OCBOCHHS
KOMIIETEHINH
(MHAMKATOPBI
JOCTHKEHUS
KOMITCTCHITHH )

YpoBeHb OCBOEHHUS
HCYAOBJICTBOPHU-| YAOBJICTBOPH- OueHquoe
TEJBHO TEJILHO XOPOIIIO OTIIMYHO CPeICTBO
(MUHUMATBHBIH | (MUHUMATBHBI (cpennmii) (BBICOKMIT)
HE JOCTHUTHYT) | # IMOpPOrOBBIif)




I1nauupyemsie YpoBeHb OCBOEHUS
pe3ybTaThl
OCBOCHUA HEY/OBIIETBOPU-| YJIOBJICTBOPHU- O1ieHOYHOE
KOMIETCHIINH TEJIBHO TEIBHO XOpOomIO OTJIYHO CPELCTBO
(MHIMKATOPBI (MMHUMATBHEIA | (MHUHAMAJIBHEL (cpenHmit) (BBICOKHIT)
JOCTW)KCHMS | He NOCTUTHYT) | # IIOPOTOBBIN)
KOMIICTCHITHH )
IMKC-2 - Cnoco0GeH ydYacTBOBaTh B BEICHHH pPalbOTHl TEXHOJOTHYECKOTO
AIEKTPO0OOPYTOBaHUS 0OBEKTOB JCKTPOCETEBOr0 X035 CTBA.
IKC-2.1. YpoBeHb MunumanbHO | YpoBeHb YpoBeHb Pedeparsr,
Ipumensier 3HAaHUH HIKC | TONyCTHMBIH | 3HAHMH B | 3HAHUHU B | AOKJIaAbl
METO/IBI U | MUHUMATBHBL | yiopepy, oGbeMme, oOBbeMe,
TeXHpHeckue - x . | 3HaHMIA, COOTBETCTBY | COOTBETCTBY
cpencTBa JUisl | TpeOOBaHMIA,
pacuera umern Mecro | AOTIYIHCHO fotmeM fotteM
nokasareneii | rpyobie MHOTO HpOrpamMme HpOrpamMme CamocTosiTenb
(byHKLII/IOHI/Ip 01]_[]/[61(]/1 HGprGBIX IIOATrOTOBKH, IIOATrOTOBKH, HEIE,
OBaHUA [0)1185(310) 4 JIOIYIIEHO 0e3 omnbox KOHTPOJIbHBIE
TEXHOJIOTHYe HECKOIIBKO paboTsI
CKoro HerpyobIX
o0opynoBaHu oLIIBOK
1 00BEKTOB
HICKIPOCEICE | He yMmeer: Ymeer Ha | YMmeer Ha | YMmeer Ha
oro _ - HHU3KOM JAOCTATOYHO | BHICOKOM
X03AUCTBA, dbopMynupoB | ypoBHe: M ypOBHe: YPOBHe:
[IKC-2.2. aThb B paMKax | - - bopmynupos
Hemoncrpup nocTaBlieHHO | GOpMyITUPOB | GOPMYIUPOB | aTh B paMKax TectoBbIe
YeT  SHAHMA ) o IIeJA | aTh B paMKax | aTh B paMKax | MOCTABICHHO 3a/IaHus
Opranusaltin MpOeKTa MOCTABIIEHHO | MOCTABIEHHO | i () 031
TeXHHIHecKor COBOKYIIHOCT | U e | 1 LEIH | IPOEKTa
0 b MPOEKTa MpOeKTa COBOKYITHOCT
00CIyKHBaH B3aMIMOCBSI32 | COBOKYITHOCT | COBOKYITHOCT | b
WA W pEMOHTA | yppix  samav, | b b B3aMMOCBS3a
00LEKTOR oOecrieunBar0 | B3aMMOCBs3a | B3aMMOCBSI3a | HHBIX 3aj1ad,
HICKTPOCETEB | 1inix ee | HHBIX 3a/ady, | HHBIX 3aja4, | 00ecreuynBaio
oro ) JIOCTIDKECHHE. | oOecreunBar0 | 00ecreunBan | Mux ee
X03:UCTBA, OnpenensTh | MMX ee | mux ee | JIOCTH)XKEHUE.
[KC-2.3. 0XKHJIAEMBIC JIOCTHKEHHE. | AocTrkeHue. | Onpenensth
HemoncTpup pesynbTaThl | Ompenensate | Onpenensars | OKugaeMble
yer pelreHus OXUJaeMble | OKUJAEMBIC | pe3yJIbTaThl
TNOHNMAHHC BBIICTICHHBIX | PE3YJbTATHl | pE3YyNbTAaThl | PEHICHUS
paboThl 3aaq pelIeHus pelreHus BBIJICTICHHBIX
TexHomornIe BBIICJICHHBIX | BBIICJICHHBIX | 3ajad .
CKoro 3aa4y 3a1aq
obopynoBaHu
S OOBEKTOB
DIIEKTPOCETEB
oro
XO03SICTBA.




7.3 TunoBble KOHTPOJbHBbIC 3aJaHMSA MJIHM HHBIE MaTepHAJIbI,
HeoO0XoAuMbIe JJIsl OLEHKH 3HAHMI, YMEHMi, HABBIKOB, XapaKTepPU3YOUIUX
JTanbl popMUPOBaAHUA KOMIIETEHUHH B nipouecce ocsoenusi OIIOII BO

7.3.1 KypcoBas pabdora

KypcoBas paboTa yueOHBIM IJIAHOM HE MPEyCMOTPEHA.

7.3.2. TunoBble KOHTPOJIbHbIE 321aHUS WM HHbIE MATePHUAJIbl, HEOOX0AMMbIe
JJI51 OLEHKM 3HAHUI, YMEHHM I, HABBIKOB U ONBITA JeSITeIbHOCTH,
XapaKkTepu3yIuX 3Tanbl (OPMUPOBAHMS KOMIIETEHIUI B IIpoLecce
OCBOCHHSI 00pa3oBaTeIbHOMH NPOrpaMMbl

Pedepar — 3T0 KpaTKO€E U3JI0KEHUE B TUCHbMEHHOM BHUJIE COICPHKAHUS U
pe3yJIbTaTOB UHAUBUIYAIbHOU YUeOHO-UCCIE0BATEIbCKON IESITEIbHOCTH,
MMEET PEeTIaMEHTUPOBAHHYIO CTPYKTYPY, CoJiepxkaHue u ohopMiIeHHUE.
3amayamu pedeparta SABISIOTCS:

- popMUpOBaHUE YMEHUN U PA3BUTHE HABBIKOB CAMOCTOSITEILHON PabOThI
CTYJICHTOB C UICTOUHUKAMHM JIMTEPATYPHI, UX CUCTEMATU3AIIUS;

- pa3BUTHE HABBIKOB JIOTUYECKOTO MBIILJICHUS;

- yri1y0JieHHe TEOPETUYECKUX 3HAHUI MO MpoOJeMe UCCIIeI0BaHNUS;

- ApTYMEHTUPOBAHHOE U3JIOKEHHUE ONPEAECICHHON TEMBI,

- popMHpOBaHUE CTPYKTYPUPOBAHHOCTH.

Crpykrypa pedepara:

-TUTYJIbHBIU JIUCT;

-1J1aH paboThl C YKa3aHUEM CTPAHMI] KaXKI0TI0 BOIIPOCA, MOABONpPOCca (IIyHKTA);
-BBEJICHUE;

-TeKCTOBOE M3JI0KEHHWE Marepuasna, pa3OuToe Ha BOINPOCHl U TMOABONPOCHI
(MyHKTBI, TOMAMYHKTBI) C HEOOXOJMMBIMM  CChUIKAMU Ha  HMCTOYHHUKH,
HCIIOJIb30BaHHBIE aBTOPOM;

-3aKJIIOUCHUE;

-CIIUCOK HUCTOJIb30BAHHOMW JIUTEPATYPHI;

-TIPUJIOKEHUSI, KOTOPBIE COCTOSAT M3 TaOJHIl, Iuarpamm, TpadHuKoB, PHCYHKOB,
cxeM (HeoOsi3aTenbHasi dacTh pedepara). [lpunoxenuss pacmojararoTcs
MOCJIEA0BATEIBHO, COTJIACHO 3ar0JI0BKAM, OTPAXAIOIIUM X COJIEPKAHUE.
(ITosicaenue o Temam pedepaToB, BbIJJABAEMOE CTYJICHTAM ).

Joknaaa— 3TO KpaTKkoe H3J0KEHWE B YCTHOW ¢dopme COoJepKaHus U
pe3yJbTaTOB HHAMBHUAYAIBHOW y4eOHO-UCCIENOBATEIBCKON JEATEIHHOCTH,
UMEET PETJIAMEHTUPOBAHHYIO CTPYKTYPY, Coaepx aHue U ohopMIIeHHUE.

JloKJ1ag noKeH:



- OTBEYATh 3asBJICHHON TeMe;

- [IeJIM U 3a7ja4aM OOCYK/ICHHUS;

- OBITH CTPYKTYpPHUPOBAHHBIM, YTOOBI TIOHUMAJIOCh €TO CO/CPIKAHME;
-TMO0 YUTATHCS C JINCTA, THOO OBITh paccKa3oM, OOpAIIEHHBIM K ayAUTOPUU
- IOCTYITHO JIOHECTH IIeJH, 3a[]a4l, METOIbI U PE3YJIbTaThl UCCIICAOBAHMUS;

-II03BOJIMTh YETKO WM IMOJHO OTBETUTh Ha AOITIOJIHUTCIIBHBIC BOIIPOCHI II10

CYILIECTBY COJIEpKAHUSI PACKPBITON TEMBI.

Tembl pepepaToB (I0KJIAT0B):
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. DHeprocOeperaromye JIaMIibl: 3a U MPOTUB

. [IpuMeHeHne BBICOKMX TEXHOJIOTHUM B CEIbXO3MPOU3BOICTBE

. ABTOMaTH3aIMs TEXHOJIOTHYECKUX MPOIIECCOB MpU cOOpe ypoxkast

. CoBpeMEHHOE COCTOSTHUE BOJIOPOIHOM SHEPIETUKH U EPCHEKTUBbI Pa3BUTHS
. ACHHXPOHHBIH JABUTATEIb C (ha3HBIM POTOPOM — OCOOBIN JIBUTaTEIh

. ACY u mpouiecchl B CEITbCKOM XO3SIMCTBE

. becipoBoHas nepenaya 3JIEKTPOIHEPTUU

. DJIEKTPOTEXHOJIOTMM Ha OCHOBE KPAaCHOIO Jlazepa

DIIEKTPOTEXHOJIOTUHA Ha OCHOBE CHHETO Ja3epa

. ABTOMAaTH3aIMs TEXHOJIOTMYECKUX MPOLIECCOB MOJIMBA PACTCHUIN

. BiiistHue nryma Ha TOYHOCTHh H3MEPEHUM

. CBeroanoapl ¥ UX MTPUMEHEHHUE

. [lepcnieKTUBBI pa3BUTHUS COJTHEUHBIX JIEKTPOCTAHLIUM B CEJIBCKOM XO351CTBE
. BeTposHepretrka B CEJIbCKOM XO3SIMCTBE

. DIIEKTPOTEXHOJOTUN HAa OCHOBE MOCTOSHHOTO MAarHUTHOI'O BO3JECHCTBHUS.
. lucranmnuonnoe ynpasienue oobekramu 1 ACY

. Bunpl yuera anexkrposneprumn

. KauecTBo anexTpuueckoii sHepTUun U MPUOOPHI ISl €r0 U3MEPEHUs

. Mu(pakpacHble ICTOYHUKH SHEPTUH

. DIIEKTPOTEXHOJIOTHM HA OCHOBE IEPEMEHHOTO MATHUTHOT'O BO3JIEHCTBUS
. HoBble cuctembl popcynok obopynoBanust ACY celbCKUX KOTEIbHBIX

. UcTopum pa3BuTHs JIEKTPOTEXHOJIOTUU B Poccun

. [IpumMeHeHne BO30OHOBIIIEMBIX HCTOYHHUKOB YHEPTUH B CEJIHCKOM XO3SIIICTBE
. ABTOMAaTH3aIIUsI TEXHOJIOTHYECKUX MPOIECCOB MPU 00pabOTKE TMIIICHUIIBI
. JIazepbl U X NPUMEHEHUE B YIHEPTETUKE

. ABTOMaTH3aIMs TEXHOJIOTHICCKHX MPOIECCOB IMpU 00paboTKe MOJIOKA

. ACY mportiecca BblTieukn xjie0a, PerysTopbl U 3aKOHBI PETyJIUPOBAHUS
.YCTpOWCTBO U MPUHIHII IEUCTBUS JIA3€POB

. Crtoco6b1 60pHOBI ¢ HAKHUIIBIO B TEIIJIOOOMEHHOM ammaparype

McTOUHMKYN MUTaHUS Ta30BbIX JIA3EPOB

. CrtocoObl peryMpoBaHus YaCTOTHI BPAIICHHUS aCHHXPOHHOTO JIBUTATEIIS

. ACY u uzmepurenbHbie TpuOOpbl MHAYKIIMOHHON CUCTEMBI

. HacTOTHOE peryanpoBaHKE YaCTOTHI BPALEHNs ACUHXPOHHBIX JIBUTATENEH
. X0JOIWJIbHBIE YCTAHOBKHU U UX IPUMEHEHHE B CEJILCKOM XO3SIIICTBE



36. ABTOMaTHYECKHE YCTPONCTBA KOMIICHCAIIMU PEAKTUBHON MOIIIHOCTH

37. ACY wu xauecTBO 35eKTpuyeckoi 3nepruu B cetu 0,4 kB

38. AnbTepHaTHBHBIE HICTOYHUKHU SHEPTUU B JIEKTPOTEXHOJIOTUN

39. T'uapos’AEKTPOCTAHIIUU U UX TEXHOJIOTUYECKHUE OCOOCHHOCTH.

40. Knaccudukarusi MarHiTHBIX BO3JACHCTBUI U X IPUMEHEHHUE

41. KoHTpoJIIephl OTEYECTBEHHOTO IIPOU3BO/ICTBA.

42. Kontposmepsr OWEN, konTposmepsr Simatik.

43. IlpenmyiiecTBa U HETOCTATKU IPOTPAMMHUPYEMBIX KOHTPOJJIEPOB B CPABHEHUU
C IPOrpaMMHPYEMBIMH pEJIE.

44 1TpyuMeHeHne 4acTOTHOTO PEryJIMPOBAHMS JJIsI ACUHXPOHHBIX JIBUTATENEH
45.CoBpeMEHHOE COCTOSIHUE BOAOPOAHON SHEPTETUKHU U MEPCIIEKTUBBI Pa3BUTHUS
46. CBapouHble anmapaThl MAJIOW MOLUTHOCTH

47. becipoBoaHas niepeaya JIEKTPOIHEPTUN

48. Jlxxenmc Kitepk MakcBemt v €ro TIOCTHKEHUS

49. DnexTpuueckue pa3psaibl B KUIKOCTH (BOJIE, MACIIC)

50. MacnsiHbl€ BBIKITFOUATETN B TPAHCPOPMATOPHBIX MOJCTAHIUAX

51. PeMOHT 1 Tekyiiee 00cIyKUBaHUE TPAHCPOPMATOPHBIX MOJACTAHIUI

52. BistHue nryma Ha TOYHOCTh H3MEPEHUM

53. CBeroanoasl ¥ UX NIPUMEHEHHUE B DHEPTETUKE

54. IlepcrieKTHUBBI pa3BUTHS COJTHEUHBIX SJICKTPOCTAHIIUN B CEJTLCKOM XO3SIMCTBE
55. BetposHepreTuka OOIBIITHX MOIIHOCTEH B CEILCKOM XO3SIHCTBE

56. [IpoBOAHUKH, NOJYIPOBOIHUKU U TUAJIEKTPUKU B CHIIOBOM 3JIEKTPOHUKE
57. JIucTaHIIMOHHOE YIIpaBieHUE O0BEKTaAMHU

58. Buapl yueTa 3JIeKTpO3HEPTUU

59. KauecTBo 27eKTpUUYECKON SHEPTUN U IPUOOPHI ISl €T0 U3MEPEHUS

60. MudpakpacHbie ICTOYHUKU SHEPTUU B OBITY

61. MaivHbl TOCTOSTHHOT'O TOKa KaK T€HEpaTophbl (ABTOMOOUIIB )

62. HoBble cuctembl POpCYHOK 171 000PYAOBAHUS CEIIBCKUX KOTEIbHBIX

63. Ucropum pa3BuTusl CBETOTEXHUKN B Poccun

64. IIpumeHeHre BO30OHOBIISIEMbIX HCTOYHUKOB SHEPTUU B CEITLCKOM XO0351CTBE
65. DHepreruka Maibix GopM B ObITY

66. JIazepbl U UX NPUMEHEHNUE B DHEPTETUKE

67. ABTOMaTH3AIMS TEXHOJIOTHYECKHUX MPOIECCOB MPU 00pabOTKE MOJIOKA
68.Turbl peryasiTOpoB U 3aKOHBI PETYJIHUPOBAHUS

69.Y cTpoiiCTBO U IPUMEHEHUE J1a3€POB

70. CriocoOb1 60pBOBI C HAKUTIBIO B TEIIJIOOOMEHHOM armapaTtype

TemaTuka 3a1aHuil K CAMOCTOATEIbHBIM padoTam:
Tematuka 3amaHuii 1O TPEM BapUaHTaM K CaMOCTOSITEJIbHBIM U KOHTPOJIbHBIM
paboTaMyCTaHOBJIEHAa B COOTBETCTBUU C (DOHIOM OIEHOUYHBIX CPEJICTB.

IIpumep 1-ro BapuaHTa CaMOCTOSTEIILHON KOHTPOJBHOU PabOThI:
Kakoe CONpOTHBIIEHHE HMEIOT NPOBOIHUKK ceueHHEM | MM? ¥ JUIMHOI N METPOB
U3 cepedpa, Meau, ATFOMUHUS ?



[TpuHATH:

-yZEIbHOE CONPOTUBIIEHUE cepedpa, MEAU, aTFOMUHUS, COOTBETCTBEHHO:
0,016; 0,017; 0,028 Om*mM?/m;

- N — HOMEp BapHUaHTA.

2. DnexTpousropoab i (GOpMUPOBaHHUS Ha OEpery peKd macTOuina MaKCHMalbHO
BO3MOYKHOM  IUIOIIAAM MpH 3aJaHHOW JJIMHE JOJDKHA OXBAaThIBaTh ILJIOIIAb

nrektapoB.  OmnpenenuTh CTOMMOCTh BCEH AJIEKTPOU3TOPOIH, €CIH YAeTbHas
cTouMocTh e€ coctapisier 200 pyoueii (T.e. cTouMocTh 1 MeTpa).
[IpuHATS:

- N — HOMCpP BapHaHTa.

3.Cxonbko ToHH ycioBHoro torumBa (TYT) notpebsieT B o Bam paitoH (ropox) ?
[IpuHATH:
- B CpeJTHEM Ha OJIHOTO KUTEJsI paiioHa (ropoja) MPUXOIUTCS yCTAaHOBICHHON
reHeparopHoi momHocTu 0,5 kBT;
- 1,0 T.Y.T. = 8120 xBrt*uac.

IIpumep 2-ro BapMaHTa CaMOCTOSITEIbHOW KOHTPOJIBHOM PaOOTHI:

1.ABTOMOOMITE pacxoayet Q[i] 6enzuHa Ha 100 KM mMyTH, 9TO MOKHO PacCUUTAThH

C )\«
o pomyneQ = (av -b+ —jek , TJIe V— CKOpPOCTh aBTOMOOWMIIS; a, b, ¢, K -
1%

KO3 PHUITMEHTBI, 3aBUCSIIINE OT €r0 XOJI0BbIX CBOMCTB. COCTaBUTH aAJITOPUTM
BBIYHCIICHUS] HAM00JIE€ SKOHOMHOM CKOPOCTH aBTOMOOMUJIS V5, COOTBETCTBYIOIIIETO
ATOM CKOPOCTH pacxojia OeH3nHa Q», a TakKe HAUMEHBITIEH Vi HauOOJbITICH
VECKOPOCTEH, MpH KOTOPBIX pacxo OeH3nHa Ha 100 kv myTu npessimaet Q,Hap%.

2. DAEKTpOU3ropoib st (GopMUpPOBaHUS HA OEpery peKu MacTOUIla MaKCUMaIbHO
BO3MOXXHOM TIUIOIIAAN TIPU 33JJaHHOMN JTMHE JOJKHA OXBAThIBATh IUIOMIAAL N
rexktapoB. OrnpeaenuTb CTOMMOCTb BCEH 3JIEKTPOUTOPOAM, €CIU yIeTbHas
cTouMocTh €€ coctaBisier 200 pyoueii (T.e. cTouMocTh 1 MeTpa).

[TpuHsATH:
- N — HOMEp BapuaHTa.

- s koHTpossikomneTeHuus OINMK-4 -

3.Cxonbko ToHH ycioBHOro TorumBa (TYT) norpebisier B roa Baii paiion (ropon) ?
[IpunsATH:
- B CPEIHEM Ha OJIHOT'O KUTEIIs paiioHa (ropoja) NPUXOIUTCS yCTAHOBICHHON
reHeparopHoil moutHoctu 0,5 kBT;
- 1,0T.YV.T.=8120 kBr*uac.



IIpuMmep 3-ro BapuaHTa CaMOCTOSTEIILHOW KOHTPOJILHOU pPabOThI:

1. Temnepatypa 7>Mo0Ka B OMIOHAX MOCJE COJIEPHKAHUS KX HA OTKPHITOM
BO3/IyX€E U MEPEBO3KU B KPHITOM Ope3eHTOM aBTOMOOwMIIE B TeueHne Wuacos
BbIpakaeTca (popmyion

KSW j

Tz :To + (Tl _To)exp(_T

rae T1- HadallbHasi TeMIieparypa Mosioka, °C; Tp - TeMiiepaTypa OKpyKaromiero
BO31yXxa, °C; S — mIomaas HoBepXHOCTH OumoHa, M2, V— 00beM 6uaona, M° (K=
0,00448 m/a — mocTosiHHBINA KO3 duULIMeHT. BIYUCIUTh TeMIepaTypy MOJIOKa
IIOCJIE XPAHEHHMSI U IIEPEBO3KU 110 8 U ¢ uHTepBasioM 0,5 4.

2. Kakyto sHepruto ot Connia nosnydaet Bam paiion (ropox) 3a ron?
[IpuHATH:

- B KpacHoiapckoM Kpae B JIETHMI ITOJIIEHb HA 1 KB. M MOBEPXHOCTHU 3€MIJIA
MIPUXOJINT JIyYUCTBIM MOTOK MOIMHOCTBIO 1,2 KBT;

- COJIHEUHBIX JHEH B roxy 50%;

- 3MMOM DHEPIruM B 3, a OCEHBIO U BECHOM — B 2 pa3a MEHBIIIE, YEM JIETOM.
2.0Onpenenuts cpok okynaemMoctu OIII Tou ke mioanam, BEITM4YnHa KOTOPOi
noyiydyeHa B 1-ii 3aayqe.

[IpuHATH:

- KIIJI @311 cocrapmser 15%;

- crouMocTh 1 kB. M ®OII — 300 monm.;

- CTOUMOCTb 3JIEKTPOIHEPTrUur NpUHATH 3,5 py0./kBT*uac.

(DIII — dborosrnexTpuueckuit mpeodpazoBaTeIb — FTEHEPATOP TOKA)

3agaum, KOTOpbIE HEOOXOANMO PEIINTh, 1B KOHKPETHBIN OJTHO3HAYHBII OTBET:

Onpenenutsb cpok okynaemoctu 'IC, BbicoTa IIIOTHHBI KoTOpoii h (M)
3a1a€TCsl HOMEpPOM N Ballero BaApUaHTA.

[IpuHsATH:

- pacxon Boael I'DC — R =100 M%/c;

- CTOUMOCTB cTpouTenbeTBa 1 KBT ycranoBieHHON MowmHOoCcTH — 1000 momt.;
- CTOUMOCTH 3JIeKTpodHepruu — 3,5 py6/ kBr*uac.

Cxo0/1bK0 TOHH ycJj10BHOTO TOoIuiuBa (TYT) norpedJsier Bam paiion (ropox) B
roa? [IpuHATBE: B cpeaHEM HA OJHOTO KUTEIS MIPUXOJAUTCS YCTAHOBIEHHON
reHepaTopHor MomHoct 0,5 kBT.

- s koHTposikomnerenuus OIMK-4



DJIeKTPOU3Tropoab AJisi (POPMUPOBAHUA HA Oepery pekH nmacromima
MaKCHUMAJIbHOH IJIONIAIM 0XBATHIBAET IJIONIAIb N TeKTAapoB, rjae N — HOMep
BapuaHTa. OnpenejuTh CTOMMOCTb BCeil 3JIEKTPOU3TOPOIHU, €CJIU YAeJbHAS
cTouMocThb €€ 1 meTpa cocraBisier 200 pyoJiei.

Kakoe cOnpoTHBJIeHHEe HMEIOT POBOAHUKH cedenreM 1 MM? M JJIMHON N
METPOB M3 cepedpa, Mmeau, AJTIOMUHUA?

[IpuHATS:

-YAEIBHOE CONPOTUBIICHHUE cepedpa, MEAH, aTIFOMUHUS, COOTBETCTBEHHO:
0,016; 0,017; 0,028 Om*mMm?/M;

- N — HOMEp BapuaHTa.

OmnpeneauTb OTHOCHTEIbHYIO MOTPEIIHOCTh H3MEPEHHUA

- JIEKTPUYECKOr0 TOKa BenuuuHoM N(A) ammepmerpom co mkainod 0-100A u
KjaaccoM TouHocTH 1,0;

- HamnpspkeHus: BenuunHod N (B) BompTMeTpoM co mkanoit 0-100B u kimaccom
TOYHOCTH 1,5;

- aKTUBHOM MOIIMHOCTH BenuuuHOM N(BT) BarT™MeTpoMm co mikanoit 0-200 Bt u
KJaccoM TOYHOCTH 2,0.

[IpuHATH: N — HOMEp BapuaHTa.

Kaxoe conporuBjieHHe UMeeT J1aMIIa HAKAJIMBAHUA € BOJIb(PPAMOBON HUTHIO
nepea BKJIKYEHUEM B CeTh, €CJIM OHA PACCYUTAHA I OAK/IIOYEHHUS K CeTH ¢
HanpsikeHueM 220 B u umeer MougHoctb N Br?

[IpuHsATH:

- TeMIepaTypHbIH KO3 GHUIIMEHT conpoTHBcHHs Bobdpama o = (1/210);
- B paboueM, TropsiueM COCTOSIHUM TemmepaTypa HuTu 2500°C;

- N — HOMEp BapHaHTAa.

3ameuanmne.
Bce pacy€rsl mpoBeCcTH ¢ YYETOM TOJYYEHUS PE3YJIbTaTa C TOYHOCTBIO A0 TPEX
3HAYallUX pa3psaoB, T.€. — NOCIEAHUN YETBEPTHINA pa3psal OKPYIJIAETCS.

HpennaraeMaﬂ METOAUKA PCHICHUA 3aaa1

Pemenne 3amaum Nel.
Kakyro 3nepruro ot CosiHna noJsyyaer Bam paiion (ropox) 3a roa?
[IpuHATS:



- B KpacHoapckoM kpae B JIETHUM NOJIJIEHb HA | KB. M OBEPXHOCTH 3EMJIU
MPUXOIUT JTYYUCTBIM MTOTOK MOITHOCTBIO 1,2 KBT;

- COJTHEYHBIX JHEH B roay 50%;

- 3MMOM DHEPIruM B 3, a OCEHBIO U BECHOM — B 2 pa3a MEHBIIIE, YEM JIETOM.

AJITOPUTM pEIICHHUS:

- BBIICHSIETCS BEJIMUYMHA STUIONIAIM, 3aHUMAeMOM BalllM paiiloHOM (TOPOAOM) IO
J1000MY M3 CTATUCTUYECKHUX CIIPABOYHHUKOB,;

- onpenensiercs BenuunHa sHeprun Wi , mpuxojdiieit Ha 1 KB. M TOBEpXHOCTH
3emui B KpacHOJIlapcKoM Kpae B JIETHUU MOJACHB C JIYYUCTHIM ITOTOKOM
MOIIHOCTBIO 1,2 kBT 3a ouH neTHH A€Hb, T.€. 3a 12 gacos. [Ipu 3TOM Hago
y4ecTh KOA(PGUIIMEHT HEPAaBHOMEPHOCTH Ky TPHUX0/1a MOTOKA, PABHBIN BEJTMYMHE
(2/m), - MOCKOJIbKY TPACKTOPUS — KPUBAsi ABUKEHUS COJIHIIA TTO HEOOCBOTY
ABJISIETCA CUHYCOUJION, OTCIO/A -

Wi = (2/n) (1,2 kBt) (12 yac) = 9,13 kBr*yac;

- onpenensiercs BenuunHa sHeprun Wy , mpuxojdiieit Ha 1 KB. M TOBEpXHOCTH
3emiu B KpacHomapckom kpae jieToM 3a 92 aHs, HO ¢ YYETOM YCIIOBHS, UTO -
coJIHeYHBIX gHel 50%, oTcrona —

W, =W, (92/2) =420,0 kBt*uac;

- onpenensercs BenuuuHa dHeprun Ws , mpuxosieit Ha 1 KB. M TOBEPXHOCTH
3emuid B KpacHoilapckoMm Kpae 3a rofl, Ho ¢ y4€TOM YCIIOBHUSI, UTO 3UMOU HEpTrUn
B 3, a OCEHBIO M BECHOM — B 2 pa3a MEHbIIIE, YEM JIETOM, OTCIOAa —

W3 =W, + (Wo/2) + (W2/2) + (W2/3) = 980 kBTt*uac;

- onpenenserca BenuuuHa 3Heprun W, kotopyro ot ConHia noinydaer Bai paiton
(ropon) 3a rog —

W = W38;

- 3aITUCBHIBAETCS OTBET:

Bennunna styuuctoit s3Heprun kotopyto ot CoJiHua noiaydaet Bai paiioH (ropon)
3a roJi paBHa ...... kBT*uac.

Pemenne 3amaum Ne2.

Onpeneaursb cpok okynaemoctu ®III Toii ke mIomaan, BeJJUHUYMHA KOTOPOUH
noJsaydyeHa B 1-i 3aj1aue.

[IpunsATH:

- KIIJI @311 coctapmnser 15%;

- cronMocTh 1 kB. M ®OII — 300 gomni.;

- CTOUMOCTb JIEKTPOIHEPTUU NMPpUHATH 3,5 pyO./kBT*uac.

(DIIT — dborornexTpuyeckuii mpeoOpazoBaTesb - TEHEPATOP)

AJITOPUTM pEUICHUS:



- onpeaensieM MOIHOCTh P, kotopyto Beiaensier @311 akTMBHOW MIIOIIAIbIO 1m?
Ha TeppuTopun KpacHogapckoro kpas JIETHUM AHEM B MOJAEHb, C YUETOM TOTO,
yto KII ®3II cocraaser 15%, orcroma —

P=12xBt10,15=0,18 xBT;

- onpenensieM sHepruto Wi, kotopyto BeipadatbiBaeT @II1 akTUBHOI TUIOIIAIBIO
1m2 Ha TeppuTopru KpacHOIapcKoro Kpas JIETOM, ¢ y4ETOM TOTO, YTO
YUUTHIBAETCSI HEPABHOMEPHOCTH MOCTYIUICHHS SHEPTUH KO3PPUIIUEHTOM
HepaBHOMEPHOCTH Ky, paBHBIM BennuuHe (2/1), - 46 aHew u 12 yacoB (M3 yCIOBHIA
3agaun Nel) u oTcroga —

Wi = (2/n) (0,18 xBT) (12 gac) 46 = 63 kBr*uac;

- onpenensieMm sHepruto Wp, kotopyro BeipadbaTeiBaeT @II1 akTUBHOM IJI0111A1bIO
1m2 Ha TeppuTopru KpacHoaapcKkoro Kpas 3a Tofl, ¢ y4éTOM TOT0, YTO 3UMOM
MPUXOJUT SHEPTUH B 3, 2 OCEHBIO U BECHOM — B 2 pa3a MEHbIIIE, YeM JIETOM (U3
ycaoBuit 3agauum Nel) u oTcrona —

W, = W1 + (W1/2) + (W1/2) + (W1/3) = 147 kBT*4ac;

- onpenensieM sHepruto Wi, kotopyro BeipadbaTeiBaeT O@II1 akTMBHOM TJI0111A]1bIO
paBHOM TUIONIaan SBariero paiona (ropoza) 3a Kier —

W3 = Sk147 kBt*uac;

- onpeneniieM cTouMocTh L anexkrpocTtaniuu Ha 6aze DI, 3Has, yTo €€ aKTHUBHAs
TJIOMIAh COCTABIIAECT S KBAJPATHBIX METPOB —

Il =S 300 (momn/m?);

- OTIpeIesIsieM 3a CKOJIBKO K JIeT OKYITUTCSI SJIEKTPOCTAHIIMS U3 YCIOBHS
PaBEHCTBA €€ CTOMMOCTU U BBIPAaOOTAaHHOM €10 JIEKTPOIHEPTUU —

k=11/Ws 3,5 pyo/kBr*uac

(ipu 3TOM y4ecTh, uTo 170511 = 60 pyo).

OtBet: cpok okynaemoctu ®OI1 3agannoi miomaau paseH (K...) JeT.

Pemenune 3agaum Ne3.

Onpenenutsb cpok okynaemoctu 'IC, BbIicoTa IVIOTHHBI KOTOPOii h (M)
3a7aéTcsl HOMEpPOM N Ballero BapuaHTA.

[TpuHsATH:

- pacxoz Boasl I'DC — R =100 M%/c;

- CTOUMOCTB cTpouTenbcTBa 1 KBT ycranoBiaenHou moutHocty — 1000 mom.;
- CTOUMOCTH JJIeKTpodHepruu — 3,5 py6/ kBr*uac.

(I'2C — ruaposaEKTPOCTAHIINS)

AJITOPUTM PELICHUS:

- onpenensieM ycTaHoBleHHYI0 MoutHocTh ['DC Py mo u3BecTHOM popmyne —
P, = 10hR (xBT),

rae h — BbicoTa IJIOTHHBI B M (1I€J10€ YHCII0 — HOMEP BapUaHTa),



R — pacxox Boasl B (M%/C);
- onpenensieM padouyto MommHocTs [9C P, -

PP - Py (n)a
rae n— KIIJ I'DC, opuentupoBouno paBHbii 80%, oTcrona —
P,=0,8 Py;

- ompeesisieM KoJm4ecTBo anekTpodneprun Wi, BeipadateiBaemoit I'9C 3a rox —
W, =P, (kBt) 8760 (4ac) (xkBr*uac);

- ompeiessieM KOM4ecTBO 3ekTposHeprun Wa, BeipadateiBaemoii ['DC 3a kier —
W, = le;

- OTIpenenIeMCTOMMOCTh L5 anexkrposnepruun W, —

> = W7 (xkBt*u4ac) 3,5 (py6/kBt*uac);

- onpenensieM ctouMocTthb Ll ctpourtensctBa ['DC —

¢ =Py (xkB1)1000 (mom1/xkBrt) (nosr)

- onpenensaeMcpok okynaemoct I'2C, ucxoas u3 paBeHcTBa croumMoctH 1
anextposHeprun Wo, Beipadotannoit 'DC 3a K et u croumoctu L e
CTPOHUTENHCTBA, OTCIOA —

k =1Ilc/W; 3,5 (pyo/xBr*4ac),

(pu 3TOM y4ecTh, uTo 170511 = 60 pyo).

OtBert: cpok okymaemoctu 'DC cocraBut (K...) ser.

Pemenne 3agaumn Ne4.

Cxo0J1bK0 TOHH ycJ10BHOTO ToIuiuBa (TYT) norpebJsier B roa Bam paiiox
(ropon) ?

[IpuHATS:

- B CpEJITHEM Ha OJIHOTO KUTEJs pailoHa (ropoja) NPUXOJUTCS YCTAHOBICHHON
reHepaTopHor MomHoct 0,5 kBT.

AJITOPUTM pELICHUS:

- BBIICHsIETCS BemunHa N4Yrclia )uTeNnen pamiero paiioHa (ropoja) mo Jrooomy u3
CTATUCTUYECKUX CIIPaBOYHUKOB He cTapiie 2012 roaa;

- OIPEJEIIsSIEM YCTAHOBJIEHHYIO T€HEPATOPHYIO MOLTHOCTh Py , mpuxoasniyrocs Ha
BCEX KUTEJEH -

P, =0,5N (xBT);

- onpenessieM KoamdyecTBo 3Heprun W, COOTBETCTBYIOIIEH TaHHOMN
YCTaHOBJICHHOU I'€HEPATOPHOU MOIIHOCTU Py , MpuxoadIencs Ha BCEX XKUTEIIEH,
B TEUCHHE rOJa —

W =P, 8760 (uac) = 8760 P, (kBr*uac);



-OTpeAeIIsieM KOJIMYeCTBOTOHH MyciioBHOTO TotumBa (TYT), kotopoe moTpebser
Balll paiioH (TOpoJ1) B rofl, MOCKOJIbKY U3BECTHO, YTO OJHA TOHHA -
1,0 T.V.T. = 8120 xBt*uac,

Hu OTCroJa —

m = W(xBt*uac) / 8120 kBr*uac.
OrtBert: Ham paiioH (ropo) B roj noTpedasieT s3Hepruu B koiauuectse (M...) TYT

Pemienne 3agaum NeS.

DJIEKTPOM3ropoab AJisi (JOPMHPOBAHUS HA Oepery peKku nacrouma
MAaKCHMAJIbHO BO3MOKHOM IUIOINAAH NIPH 3aJaHHOM JJIMHE 0JIKHA
OXBATHIBATH IJIOMIAJIb N TeKTApOB, [IAe N — HOMEpP BapUaHTAa.
OmnpeneauTs CTOUMOCTDH BCel JIEKTPOU3TOPOH, €CJIH yIeJbHASI CTOUMOCTD
eé coctaBiasier 200 pyo.aeii (T.e. cTOUMOCTh 1 MeTpa).

AJITOPUTM PELIEHUSA:

- U3BECTHO, UTO JICKTPOU3TOPO/b, YTOOBI OXBATUTh MAaKCUMAJILHO BO3MOKHYIO
wiomaas S nactouina Ha 6epery peku Mpu JaHHOU JuyiHe L, 1omkHa MMEeTh
JUTMHY «a» CTOPOHBI, PACIIOJIOKEHHOM BI0JIb PEKH, B IBa pa3a O0JIbIIIYI0, YeEM
JUTMHA «B)» CTOPOHBI, PACTOJIOKEHHON MEPIEHANKYISIPHO Oepery peKu, ModITOMY
MOJIB3YACh 3TOW 3aKOHOMEPHOCTBIO, MOKEM HAWTH CBSA3b MEKIY JJIMHOU
anekTponsropoaul u e€ miomaaso S —

S=a*p=12a%=L%8;

- IepeBeIEM TIJIOMIAL S, BEIPAKCHHYIO B TeKTapax (ra) B KBaJpaTHBIC METPHI, U C
Y4E€TOM TOI'0, 4TO —

1 ra = 10000 M2, moay4mum —

S =10000 n (m?),

raen — HOMEp BapUaHTa;

- nnuHa Lusropoau onpenenuTes U3 BhIpaKeHUs —

L = +/8S = /80000 ;

- oInpeaenuM cTouMOocCTh L Bcelt aneKkTpou3ropoiu, eciiv €€ yaeiabHas CTOUMOCTb
(t.e. crommocTh 1 meTpa) coctaBisier 200pyo6/m —

I[1=200L =200+80000n (pyb.)

OTBeT: cTOUMOCTH Beei aekTpousropoau coctasisieT (I1...) pyOmneit.

Pemenue 3agaun Ne6.



Kakoe conpoTHB/IeHHe MMEIOT POBOAHUKH cedenueM 1 MM’ M JIMHOI N
METPOB M3 cepedpa, Mmeau, AJTIOMUHUA?

[TpuHATH:

-yAeNbHOE COMPOTHUBIICHUE p cepedpa, Melr, allFOMUHUS, COOTBETCTBEHHO:
0,016; 0,017; 0,028 Om*mM?/m;

- N — HOMEp BapUaHTA.

AJITOPUTM PELICHMUS:

- COIpOTHBIIEHNE RMeTanmnueckux NpoBOAHUKOB JUIMHOM L U € IJIOLIA/IbIO
ceueHus1 SompeiessieM Mo U3BECTHON U3 Kypca hu3uku popmyie -

R=pL/S;

- conpoTuBieHne Rc mpoBoaHuKa ceuenneM 1 MM? M JUIMHON N METPOB U3
cepedpa-

Rc = 0,016 n (Om);

- cONpOTHBIICHUE R, IPOBOJHUKA ceueHUeM | MM? M JUIMHOM N METPOB M3
MeIu-

Ry = 0,017 n (Om);

- conpoTHBIIEHHE R HpOBOAHMKA cedeHHeM | MM? U JJIMHOM N METPOB M3
AJTFOMUHUS —

Ra = 0,028 n (Om);

Otset: conpoTtusnenue Re mpoBoanuka ceuennem 1 Mm? u uMHOI (... N)
METpOB U3 cepedpa paBHO (...) Owm;

CONpoTHBJIeHHE R, NPOBOIHMKA ceueHHeM | MM? M JUIMHOM (... N) METPOB M3
MeZu paBHoO (...) Owm;

conporuBieHne R, mpoBoaHuka ceueHueM | Mm% M JUMHOM (...N) METPOB H3
IFOMUHUA PaBHO (...) OM.

Pemienne 3agaun Ne7.

OnpeneauTs OTHOCHTEIbHYIO MOTPEIIHOCTh U3MEPEHHUS !

- 3JIEKTPUYECKOIro TOKa BedWMunHOW N (A) ammepmerpom co mkainon 0-100A u
Ki1accoM TouHocTH 1,0;

- HamnpspkeHus: BenuunHod N (B) BoapTMeTpoM co mikanoit 0-100B u kiaccom
TOYHOCTH 1,5;



- aKTUBHOM MONTHOCTH BenuunHod N(BT) BarTMeTpom co mkanoi 0-200 Bt u
KJIaccoM TouHocTH 2,0.
[IpuHATH: N — HOMEp BapUaHTA.

AJITOPUTM pELICHUSA:
- B OCHOBE BCEX PAaCU€TOB MOTPEITHOCTEN JICKUT A0COJTOTHAS MOTPEIIHOCTb,
KOTOpas JIJIs JTF0OOTo MpruOOpa OIMHAKOBA BO BCEM IMAITa30HE H3MEPEHU;
- OTHOCHUTEJIbHYIO MOTPEITHOCTh O M3MEPEHUSBETUYMHBI XOMPEAEISIOT KaK
OTHOIIEHUE aOCOTIOTHOM MOrPEeIHOCTH A U3MepeHus K caMoi BenuuHe X,
a KJIacC TOYHOCTH Oy MPUOOpa ONpeestoT M0 NPUBEAEHHON MOTPEUTHOCTH, KaK
OTHOIIIEHUE aOCOTIOTHOM MOTPEIHOCTH A U3MEpPEHUs K MAaKCUMaJIbHON BEIMYUHE
XmaxIIKAJIBI JAHHOTO MPUO0Pa;
- onpefiensieM a0COTIOTHBIE MOTPEITHOCTH 3aJJaHHBIX U3MEPEHHUIM:
anekTpuueckoro Toka - Ax=100A *1,0=1,0 A;
aNeKTpuUecKkoro Hamnpsbkenus - Ag = 100B * 1,5 =1,5 B;
aKTHUBHOM MOIIHOCTH - Ay = 200 Bt * 2,0 =4 Br;
- OIpENesieM HCKOMBIE OTHOCUTENIbHBIEC MOTPEITHOCTH 3a/JaHHBIX U3MEPEHUI:
DIIEKTPUYECKOTO TOKA - 05 = Ap / Xa = 1/n;
AIIEKTPHUYECKOTO HaMpshKeHus - O = Ag / X = 1,5 /n;
AKTUBHOM MOIIHOCTH - Op = Am / Xm =4 /n;
- YTOOBI MEPEUTH K MIPOILICHTAM, HY>KHO KaXKTyI0 OTHOCUTEIBHYIO BEIMUUHY
yMHOXUTb Ha 100%.

OTBeT: NICKOMBIE OTHOCUTEJIbHBIE TIOTPEITHOCTH 33/IaHHBIX U3MEPEHUI:
AIEKTPUUYECKOTO TOKA - 0= (...) %;
ANEKTPUUYECKOTO HarpsKeHus - op = (...) %;
aKTUBHOW MOITHOCTH - Oym = (...) %.

Pemenne 3agaum Ne§.

Kaxkoe conporuBjieHHe UMeeT J1aMIIa HAKAJIMBAHUA € BOJIb(PPAMOBON HUTHIO
nepea BKJIKNYEHUEM B CeTh, €CJIM OHA PACCYMTAHA /I MOAKIIYCHUA K CeTH €
HanpsixenneM U =220 B u umeer momHocts P = n Br?

[IpunsATH:

- TeMIepaTypHbIH KO3 GHUIIMEHT conpoTUBIcHU Bobdhpama o = (1/210);
- B paboueM, TropsiueM cocTOosiHUU TeMmiepaTtypa Hutu 2500°C;

- N — HOMEp BapuaHTa.

AJITOPUTM pELICHUS:



- HCIIOJIb3yEeM 3aKOHOMEPHOCTb, BBIBICHHYIO (prznkamu OMOM U DpCTi10M,
XapaKTEPHU3YIOUIYIO 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUBIEHUS R METAIIIOB OT
temneparypsl T -

R(T)=Ro (1 +aAT),

rne Ro- compoTuBIieHHE MPOBOJHUKA TPH 3aaHHOM Temreparype (20°);

AT — uHTEpBaJ TEMIIEpATypP, HEOOXOAUMBIN JIJIs pacuéra;

a = (1/273) - 0000mEHHBIN KOAPDUIUECHT TEMIIEPATYPHOI'O YBEINUCHHS
COMPOTHUBJICHUS JJI1 OAHOPOIHBIX METAJIIOB (BCIIOMHUTH TEOPUIO MICATBHBIX
ra3oB, - 3aKOHBI H30TEPMHUUECKUN, N300apHUUECKHIA, U30XOPHBIN; 3JICKTPUUECKUN
TOK C BBICOKOW TOYHOCTBIO MPEJICTABIISIECTCS KaK «3JIEKTPOHHBIN ra3»!);

- 3aMeuanue (!) - Bosb)paM «BBIOMBAETCS» U3 00IIEH MOJIETILHONU CUCTEMBI U €T0
TeMIIepaTypHbIH KO3PGHUIMEeHT conpoTuBicHus s = (1/210);

- onpenenseM Ry - conpoTuBieHne nammbl B X010aH0M coctosauu (20°C) —
Ro=R(T)/ (1 + o AT), rue AT = 2500 — 20 = 2480°C;

- npeaBapuTenbHo omnpenensieM R (T) - conpoTuBieHre TaMIibl B TopsueM
(paboyeM) COCTOSTHUU —

R (T) = U?% P = 48400/n ;

- ICKOMasl BEJIMYHMHA —

Ro=48400/(n(1 + 2480/210) Owm.

OTBeT: CKOMAasi BEIMYMHA COTMPOTUBIICHUS JIAMIThl HAKAJIMBAHUS B XOJIOTHOM
cocrosauu (20°C) cocrasnser (...)Om.

DJIeKTPOHHBbIE TECTHI (IpUMePbI) IJI51 OLEHKU 0CTATOYHbIX 3HAHUM

1. Oco0eHHOCTh Y4eOHOro mpouecca B BbICHIEH HIKOJIE

1.1. OcoGeHHOCTh Yy4eOHOTO MpoIlecca B BBICHICH IIKOJIE - CAMOCTOSITEILHOCTh
oOy4eHUs

1.2. OcoOeHHOCTh y4eOHOro Tmpolecca B  BBICHICH IIKOJIE - TIOJHAs
CaMOCTOATEILHOCTh OOYyUEHHUSI

1.3. OcobeHHOCTh y4eOHOTO TMpoIlecca B BBICHIEH IIKOJE - CAMOCTOSITEIHLHOCTh
oOy4YeHUs IOl PYKOBOJICTBOM MPETOIaBATEINS

2. UcTopus BbICIIEr0 TEXHUYECKOr0 oOpa3oBanns B Poccun
2.1. TlepBbiM TexHUYecKUM By30oM Poccuu Obut ['opHBIN HHCTUTYT
2.2. IlepBbIM TexHHYECKUM By30M Poccuu 6611 MexeBoil HHCTUTYT
2.3. IlepBbIM TexHHYeCcKUM By30M Poccuu 0611 JIecHOW MHCTHUTYT
2.4. TlepBbiM TexHnueckuM By30M Poccun 0b11 [loneBoit HHCTUTYT

3. IlepBblii TexHUYecknid BY3 Poccun
3.1. [lepBbiii TexHuueckuit By3 Poccuu 6611 OTKPHIT B 1773 roay
3.2. [lepBbiii Texuuueckuit By3 Poccuu 011 OTKpHIT B 1783 romy



3.3. [lepBbiii Texuuueckuit By3 Poccuu 011 OTKpHIT B 1793 romy

4. IlepBblii 2J1eKTpOTEXHNYECKUH BY3 Poccun

4.1. TlepBblii a1ekTpoTeXHUYECKUH By3 Poccun 0611 OTKpBHIT B 1893 romy
4.2. Ilepsslii anexkTpoTexHnyeckuii By3 Poccun 0bu1 OTKpBIT B 1883 romy
4. 3.I1epBslii 2nekTpoTeXHUYECKHI By3 Poccun Obu1 OTKpHIT B 1873 roay

6. KyOanckuii rocy1apcTBeHHbIN arpapHblid YHUBEPCHTET

6.1. KybGaHckuii rocy1apCTBEHHBIN arpapHbIii YHUBEPCUTET OCHOBaH B 1922 roay
6.2. KybGaHckuii rocy1apCTBEHHBIN arpapHblii yHUBEpCUTET OCHOBaH B 1918 roay
6.3. KybGaHckuii rocy1apCTBEHHBIN arpapHblii yHUBEpCUTET OCHOBaH B 1920 roxay
6.4. KybaHckuii rocy1apCTBEeHHBIN arpapHblil YHUBEpCUTET OCHOBaH B 1924 roay

7.@aKyJabTeT JHepreTuKu (Ouepreruxku U IEKTPU(PUKALHN)
Ky06aHckoro rocy1apcTBeHHOr0 arpapHoro yHuBepcureTa

7.1. ®akynbrer OHepreTuku (DHepreTuku u snekrpudukanuu) KybdaHckoro
roCyJapCTBEHHOI'O arpapHOro yHuBepcuTeTa ObLI OTKPBIT B 1969 romy

7.2. ®akynprer OHepreTuku (DHepreTukn U 3iekrtpudukanuu) KyOaHckoro
roCyJapCTBEHHOI'0 arpapHOro yHUBEepcuTeTa ObLI OTKPHIT B 1979 roay

7.3. ®akynbrer OHepreTuku (DHepreTukn U 3iekrtpudukanuu) KyOaHckoro
rOCyJIapCTBEHHOI'O arpapHOro YHUBEPCUTETA ObLIT OTKPHIT B 1959 rony

7.4. ®akynbrer OHepreTuku (DHepreTuku u diekTpudukanmu) KybOaHckoro
rOCyAapCTBEHHOTO arpapHOro yHUBEepcuTeTa ObLT OTKPHIT B 1951 rony

8. O0beKThI U Cy0OBEKTHI MpPoIEecca MPOU3BOIACTBA JJIEKTPOIHEPIrUHU

8.1. OObBekThl Tpolecca MPOU3BOJCTBA DICKTPOIHEPTUUM — TEHEPATOPHI
AJIEKTPOCTAHLIMHN, TMOBBIILIAIONINE TPAHCHOPMATOPHI, JTUHUHU AJIEKTporepeaay

8.2. OObekThl mpouecca MPOU3BOACTBA JJIEKTPOSHEPIHMH — TE€HEPATOPbI
AIEKTPOCTAHUMM, MOBBIIAIOIIKNE TPAHCPOPMATOPHI U ONEPATOPHI MOJCTAHIUN
8.3. OOBeKkThl Tmporecca MPOU3BOJACTBA DIIEKTPOIHEPTUH — TEHEPaTOPHI
ANIEKTPOCTAHLMM, MOBBIIIAOIIKE TpaHCchopMaTopsl, aucnerdepsl POC

8.4. OObekThl mpouecca MPOU3BOACTBA AJEKTPOSHEPIHMH — TEHEPATOPbI
AIEKTPOCTAHLIUMA, NOHIDKAIOIIME  TpaHCHOPMAaTOPhI, JUCTIeTYEePhI
AJIEKTPOCTAaHLIU I

9. O0BeKTHI U CYyOBEKTHI MpPOLIeCcca pacnpeaeSeHusl JIeKTPOIHEPTUuu

9.1. CyOBekThl mpoliecca pacrpefesieHus] AJIEKTPOIHEPTHH - MOBBIIAOIIINE
TpaHCHOPMATOPHI, JIMHUH IEKTPOTIepead, ONepaTOPhl MOACTAHIIHMA

9.2. CyOBeKThl mporiecca pacupe/iesieHUus] JIIEKTPOIHEPTUHU - MOHUKAIOIINE
TpaHChOPMATOPBI, JIMHHUH dEKTponepenad, nucrnerdepsl POC

9.3. CyObekThl mpoliecca pacupenesieHus JJIEKTPOIHEPTuu - OIepaTopbl
NoACTaHMK, aucnerdepel POC, nucnerdepsl 3JIEKTPOCTAHIUN

9.4. CyObexThl Tpoliecca pachpeeieHus  JICKTPOIHEPTUH - JIMHUU

AJIEKTpOIiepeaad U JUCTIETYEPhbl MPEANPUATUNA AINEKTPUUECKUX CeTer

10.27ekTpuyYecKas ceTb M €€ OCHOBHBIE COCTABJIAIOIIME



10.1. Dnektpuyeckas Ce€Tb — COBOKYNHOCTb JJICKTPOCTAHUUM, JIMHUN
AJIEKTpoIiepeaad, TpaHchopMaTOpOB U KOMMYTAITMOHHBIX allapaToB

10.2. DOnekTtpuyeckass CeTb — COBOKYIHOCTb 3JEKTPOCTAHLMMA, JIUHUN
AJIEKTpoIiepeaad U KOMMYTAI[MOHHBIX alnapaToB

10.3. Dnektpuueckass Ce€Tb — COBOKYIIHOCTH JUHUAWA  DJIEKTpoIiepead,
MOBBIIIAIONIMX TPAaHCHOPMATOPOB M KOMMYTAIIMOHHBIX amllapaToB

10.4. DnexTtpuyeckas Cce€Tb — COBOKYIHOCTH JVHUM  3JIEKTpoIepeay,
HOBBILIAIOIINX U TOHWXKAIOUMX TpaHCPOpMaTOpOB, KOMMYTallMOHHBIX
anmnapaToB

17. Buabl BO300HOBJIIEMOI JHEPIrUA

17.1. Bunbl BO30OHOBIIIEMOM SHEPTUU: COJHEYHOTO IOTOKA, BETPSHOTO IOTOKA,
OMOra3oBOro IOTOKa

17.2. Buasl BO30OHOBIISIEMON HEPTHH: COJTHEYHOTO TOTOKA, BOISHOTO IOTOKA,
OMOra3oBOro IOTOKa

17.3. Bunbl BO30OHOBIISIEMOM SHEPTUU: COJHEYHOTO IMOTOKA, BETPSIHOTO MOTOKA,
BOJITHOTO ITOTOKA

17.4. Buasl BO300OHOBIIIEMOW SHEPIHM: JIYYUCTOTO IOTOKA, BOASHOTO IOTOKA,
OMOra3oBOro IOTOKa

18. Tunbl co/iHeYHBIX OaTapeil 1 UX HA3HAYEHHE

18.1. Tumsl comHeuHbIX OaTapeit: (HOTOINEKTPUIECKUE U KOJIEKTOPHO-TEIIIOBBIC
18.2. Turmbl comHEYHBIX OaTapeii: KpeMHUEBbIC U aPCEHHI-TATUEBbIC

18.3. Turmbl comHe4yHbIX OaTtapei: GOTOINEKTPUUECKUE U DIIEKTPOTEIIOBHIC

18.4. Tunbl conHeuHbIX 0aTapeil: GOTOITEKTPUIECKUE, DIIEKTPOTSPMHUUCKHE

U KOJUIEKTOPHO-TETLIOBbIE

19. IIpeoOpa3oBaTesin JHEPruu — BUABI
19.1. TIpeoOpazoBaTenu HEPTUU — BUIBL: (HOTOIIEKTPUUECKHUE, KOJIIEKTOPHO-
TEIUIOBBIC,  DJEKTPOTEPMUUYEKHE,  AJICKTPOXUMHUYECKHUE,  SAECPHO-TEIJIOBBIE,
AIEKTPOMEXaHUYECKHE, DJIEKTPOCBETOBbIE
19.2. IlpeoOpa3zoBarenu »HEprud — BHUABL: (OTOIIEKTPUUYECKUE,  JyUYUCTO-
TEIJIOBBIC,  DJICKTPOTEPMUUYCKHUE,  DJICKTPOXMMUYECKHE,  SJIEPHO-TEIUIOBEIE,
IEKTPOMEXAHUYECKUE, DIIEKTPOCBETOBBIC
19.3. IlpeoOpa3oBaTenu SHEPTHMH — BUIBL: (DOTODIEKTPUUYECKHUE,  JIYIHCTO-
TEIJIOBBIC, AJIEKTPOTEPMHUYCKHE, IIICKTPOXUMHUYECKUE, SACPHO-IICKTPHUECKUE,
AIIEKTPOMEXAHUYECKHE, DIIEKTPOCBETOBbIE
19.4. TlpeoOpazoBaTenu SHEPTHMH — BUIBL: (DOTODIEKTPUUYECKHUE,  JTYIHCTO-
TEIUIOBBIE,  JJIEKTPOTEPMUYEKHE,  DJICKTPOXUMHUYECKHE,  SIACPHO-TYUHUCTHIE,
AIEKTPOMEXaHUYECKHUE, DJICKTPOCBETOBBIC

20. Buabl NpOBOAHUKOB
20.1. Busibl IPOBOTHUKOB: TBEP/BIC, KUJIKHUE, TA30BBIC
20.2. Buapl IpOBOJHUKOB: METAUIMYECKHE, )KUIKUE, TA30BbIC



20.3. Buapl IpOBOJHUKOB: METAUIMYECKHUE, PACTBOPHI, TA30BbIC
20.4. Buapl TpOBOAHUKOB: METAJUIMYECKUE, KUJIKUE, THEPTHBIE

21. Tunbl NPOBOJIHUKOB

21.1. Tumbl NPOBOIHUKOB: 1-if — TOK B HUX 00YCJIOBJICH IBHKEHUEM JIEKTPOHOB;
2-ii - TOK B HUX OOYCIIOBJICH ABMKCHUEM IOJIOKHUTEIBHBIX W OTPHUIATEIHHBIX
HWOHOB.

21.2. Tunbl IPOBOJHUKOB: 1-i — TOK B HUX HE COMPOBOXKAAETCI HU XUMUYECKUMH,
HU TEIUIOBBIMHU TMpolleccamMu; 2-H - TOK B HHUX OOYCJIOBJIICH JBHKCHHUEM
MOJIOKUTENIBHBIX U OTPULIATEIbHBIX HOHOB.

21.3. Tunel TPOBOAHUKOB: 1-i — TOK B HUX HE COINPOBOXKIACTCA XUMHUYECKUMHU
npoleccaMu; 2-i - TOK B HUX COMPOBOXKAAETCS XMMUUYECKUMU TTpolieccaMu

21.4. Tunel TPOBOAHUKOB: 1-i — TOK B HMX HE COIPOBOKIACTCS XHMHYECKUMU
nporieccaMu; 2-i - TOK B HUX COMPOBOXKIACTCS TEIJIOBBIMU MPOIIECCAMU

22. OnpeneJieHre CONPOTUBJICHUA TPOBOAHUKA

22.1. OnpenencHue COMPOTUBIICHUS MPOBOJHUKA — €CTh OTHOIICHHWE BETMYHHBI
HaIPsHKCHUS, MMaAl0IIer0 Ha TPOBOJHUKE, KaK YYacCTKE AJICKTPUYCCKOW IeMH, K
BEJTMYMHE TOKA, MPOXOSAIIETO IO MMPOBOIHUKY B TAHHBI MOMEHT BPEMCHH

22.2. OnpeneneHUe CONMPOTHUBIICHUS MPOBOJHUKA — €CTh OTHOIIEHWE BEJIIMYHMHBI
TOKa, MPOXOJSAIIErO MO MPOBOJHUKY B JIAHHBIH MOMEHT BPEMEHHU, K BEJIMYMHE
HaIpsHKEHUS, MAIal0IIEeT0 Ha MPOBOAHUKE, KaK YYaCTKE JICKTPUUECKOM e

22.3. OnpeneneHue CONMPOTUBJICHUS MPOBOJHUKA — €CTh OTHOIICHWE BEJIMYMHBI
HaIpPsHKEHUS, MMaIaloIIer0 Ha MPOBOJHUKE, KaK YYaCTKE AJICKTPUUECKOW IeMH, K
BEJTMYMHE TOKA, MPOXOSIIETO MO MPOBOHUKY B JTI0O00M MOMEHT BpEMEHHU

22.2. OnpeneneHue CONMPOTUBIICHUS MPOBOJHUKA — €CTh OTHOIICHWE BEJIMYMHBI
TOKa, MPOXOJSIIET0 TO MPOBOJAHHWKY B 000N MOMEHT BpPEMEHH, K BEIMUYMHE
HaIPsHKCHUS, TATAF0NIETO Ha MPOBOIHHUKE, KaK YIaCTKE AICKTPUUCCKON IEeTTH

34.CpenHee 3HaYeHUE U3MEPEHHOM BeJTMYMHbI

34.1.Cpennee 3HaueHHWE W3MEPEHHOM BEIWYHHBI — CpeaHeapu(PpMETHIECKOe
3HAYEHUE BCEX MOKA3aHUU U3MEPSIEMON BEINYNHBI
34.2.CpenHee 3HA4YEHUE U3MEPEHHOM BEIMYMHBI — CPEOHEr€OMETPUYECKOE

3HAYCHHUE BCEX MOKA3aHUM U3MEPSIEMOM BEJTUUYUHBI

34.3.Cpennee 3Ha4€HUE U3MEPEHHON BEIMYMHBI — CPEIHEMOJYJIbHOE 3HAYEHUE
BCEX MOKA3aHUN U3MEPAEMOMN BEJIMUNHBI

34.4.CpenHee 3HAUCHHE W3MEPCHHOW BEIMYMHBI — CpeAHEANreOpOnYecKoe
3HAYCHUE BCEX MOKA3aHUM U3MEPSIEMOM BEJTUUYUHBI

35. CpenHekBagpaTuyecKoe 3HaUeHHE U3MEPEHHO BeJIMYNHbI

35.1. CpennekBagpaTHYECKOe 3HAYCHUE W3MEPEHHON BEIMYWHBI — KBaJIPaTHBIN
KOPEHB U3 JUCTICPCHH H3MEPCHHOM BEJIMYNHBI,

35.2. CpenHekBaapaTHYeCKOe 3HAYECHHUE W3MEPEHHON BEIMYMHBI — KBaJpaTHBIN
KOPEHb U3 JUCIIOKAIIMN H3MEPECHHOM BEIIMUNHBI,

35.3. CpenHekBaapaTHYecKOe 3HAYECHHWE W3MEPEHHON BEIMYMHBI — KBaJPaTHBIN



KOpeHb U3 TUPaKINN U3MEPEHHON BEINYHHBI;
35.4. CpenHekBaapaTUYECKOE 3HAYEHUE M3MEPEHHON BEJIMYMHBI — KBaJpaTHBIN
KOpeHb 13 Tudy3un n3MEepeHHON BETMUNHBI

12.I1puHuun AelcTBUSA JJIEKTPOreHeparopa

12.1. IlpuHoMnm  AEUCTBHS  DJJIEKTPOTEHEPATOPAa OCHOBAH HA  CO3JAHUH
AIEKTPUYECKOT0 TOKAa B 3aMKHYTOW 3JIEKTPONPOBOAHOM LENW C MOMOIIBIO
BHEIIIHEN CUJIbI HEAJIEKTPHUUECKON TPUPOIBI

12.2. TlpuHumun JAeMCTBUS  3JEKTpOreHepaTopa OCHOBAaH HAa  CO3/IaHUU
AIEKTPUUYECKOM NBUKYILECH CHIIBI KaKOW — JIMOO CTOPOHHEH CUJION

12.3. IlpuHuun JO€WCTBUS  DJIEKTPOTEHEpAaTOpa OCHOBAaH HA  IOJYYEHUU
JIBWKYIIUXCS 3JIEKTPOHOB B DJIEKTPOIPOBOAHUKE

12.4. ITpyHuum qelcTBUS dIEKTPOreHEPATOPAa OCHOBAH HA CO3JaHUH YCKOPEHHOTO
JBH>KEHUS JIEKTPOHOB B AJIEKTPUUECKOM LIENU

13.11puHIUN AeHCTBHUSA 3JIEKTPOABUIATEIS

13. 1. IlpuHumn pJEWCTBUS BJIEKTPOABUTATENSI OCHOBAH Ha CO3JaHuu
MEXaHHYECKON  CHJIBI 3aMKHYTOH PpaMKOM C  DJIEKTPUYECKHM  TOKOM,
B3aNMOJICMCTBYIOIIEHN C €€ MATHUTHBIM IOJIEM

13. 2. IlpuHuun nOeWcTBUS SIEKTPOABUraTelii OCHOBAH HA B3aUMOJICHCTBUU
AIEKTPUYECKOTO TOKA B 3aMKHYTOM pPaMKE€ U €€ MarHUTHOTO IOJIs

13. 3. [Ilpunmun nedcTBUA DIEKTPOJBUTATENS OCHOBAH Ha CO3JaHuU
MEXAHUYECKON  CHUJIBI 3aMKHYTOM pPaMKOM € DJJIEKTPUYECKUM  TOKOM,
B3aMMO/ICHCTBYIOIIEH C BHEIIIHUM MarHUTHBIM MOJIEM

13. 4. Tlpunuun AEHCTBUA DJICKTPOJABHUTATEIS OCHOBAaH Ha B3aWMOJICHCTBUU
AIEKTPUYECKOTO TOKA B 3aMKHYTOM PaMKE U BHEIIHETO MAarHUTHOTO TOJIS

15.11puHuun xeiicTBUA TPAHC(POPMATOPA NIEKTPOCETH

15.1.Ilpunun  neiictBus TpaHcopmaTopa 3JIEKTPOCETH OCHOBAH Ha 3aKOHE
AJEKTPOMArHUTHOW WHAYKIWU TIPU B3aUMOJCHCTBUU, KAaK MHHUMYM, JIBYX
KAaTyIIEK UHAYKTUBHOCTH Ha €r0 ’KEJIE3HOM CEpPAEYHUKE, CBOISAIIEM K MUHUMYMY
PE3YIABTUPYIOIIMIA MATHUTHBIN ITIOTOK CEPJICUHUKA

15.2.Ilpunnun neWictBust TpaHchopMaTropa DJIEKTPOCETH OCHOBAaH HaA 3aKOHE
AJEKTPOMArHUTHOW WHAYKLIUU TIPU B3aUMOJCHCTBUU, KAaK MHHUMYM, JIBYX
KATyIIEK MWHIAYKTUBHOCTH HA €ro CEepACYHHUKE, CBOJAIIEM K MUHHUMYMY
PE3YJIbTUPYIOIINI MarHUTHBIN ITIOTOK CEPACYHUKA

15.3. Ilpunnun nevictBusi TpanchopMaropa SIEKTPOCETH OCHOBAH Ha 3aKOHE
AJEKTPOMArHUTHOW WHAYKIWW TIPU B3aUMOJCHCTBUU, KAaK MHHUMYM, JIBYX
KAaTyIIEK WHAYKTUBHOCTHM Ha €ro JKEJIE3HOM CEPACYHMKE, CBOJSIIEM K HYIIO
PE3YIABTUPYIOIIMIA MATHUTHBIN ITIOTOK CEPJICUHUKA

15.41lpuHuun neWcTBust TpaHchopMaTropa 3SJIEKTPOCETH OCHOBAaH Ha 3aKOHE
AJIEKTPOMAarHUTHOW MHAYKLUUU IIPU B3aUMOJCHCTBUM, KAaK MHUHUMYM, JIBYX
KaTyIlIEeK WHAYKTUBHOCTU HA €r0 MEJHOM CEPACYHUKE, CBOISIIEM K MUHUMYMY
PE3yJIbTUPYIOIIUN MATHUTHBIN IIOTOK CEPACYHUKA



23. Cnioco0b1 aKKyMyJIMPOBaHUE JHEPTrUuM

23.1. CnocoObl aKKyMyJUpPOBAaHHUE SHEPrUU: MEXAaHUYECKUU, XUMHUUYECKUH,
TEIIOBOM, ANEKTPUUYECKUN EMKOCTHOW;

23.2. CnocoObl aKKyMYJUPOBAaHHUE SHEPrUU: MEXAHUYECKUU, XUMHUUYECKUH,
TEIUIOBOM, AIEKTPUYECKUN UHIYKTUBHBIN;

23.3. CrnocoObl aKKyMyJIHpPOBAaHUE SHEPTrUU: MEXaHUYECKHH, XUMUYECKUH,
TEIUIOBOM, DNEKTPUUECKUN EMKOCTHOU U UHAYKTUBHBIN;

23.4. CnocoObl aKKyMyJUPOBaHHE SHEPIHMH: MEXaHUYECKUM, XUMHUYECKUH,
TETIJIOBOM, INEKTPUUECKUH, ANCPHBIN

24. Buabl Moaesiel CCTEM U YCTPOHCTB B JHepPreTHKe

24.1. Bungel Mojened CHCTEM U YCTPOWCTB B DJHEpreTuke: (U3MUECKHe
MacIITaOHbIe, MOJICIIH - AaHAJIOTH

24.2. Bunpl Mozieliell CUCTEM U YCTPOWCTB B SHEPIETUKE: HATYpHbIE MacIITaOHBbIE,
DKCIEPUMEHTAJIbHBIC, aHAJIOTOBBIC

243. Bugel Moaenell CUCTEM U YCTPOMCTB B JSHEpreThke: (usnyeckue,
DKCHEPUMEHTAJIBHBIE

244. Bugel Mojaenel CHCTEM M YCTPOWCTB B JHEpPreTuke: (U3MYECKUE,
XUMHAYECKHUE, IKCTIEPUMEHTAIbHBIE

25. Tunbl MoJeJiell CCTEM U YCTPOHCTB B JHEpPreTHKe
25.1. Tunel Momened CHUCTEM U YCTPOWCTB B DHEPreTUKE: aHAJIOTOBBIC

dbu3nyeckue, aHaJOrOBbIE MaTEeMaTHYeCKUe — JIUCKPETHO-IIM(POBBIE U
aHAJIUTUYECKHUE;

25.2. Tunsl Moneneld CUCTEM M YCTPOWCTB B DJHEPreTHKE: aHAJOTOBbIC
dbuznyeckre, aHAJOrOBbIE MaTeMaTUYeCKHUe —  JUCKPETHO-UU(POBBIE U
AKCTIIEPUMEHTAJIbHBIE;

25.3. Tunel Mogzenedm CUCTEM U YCTPOWCTB B DHEPreTHKE: aAHAJIOTOBBIC
(bu3nuecKue, aHAJIOrOBble MATEMATUYECKUE - KBAHTOBAHHBIE U AHATUTUYECKUE;
254. Tunel Monened CUCTEM W YCTPOWCTB B DHEPreTHUKE: aHAJOTOBBIC
XUMUYECKHE, aHAJOroBble MaTeMaTHYeCKhue — JUCKPETHO-IU(POBBIE U
aHAJIMTUYECKUE

26. DKCIepUMEHT — AKTUBHBIH

26.1. DKCEpUMEHT — aKTUBHBIN — 3TO (popMa SMIUPUYECKOTO TO3HAHUS, KOTJa
YEeJIOBEK U3y4aeT €CTECTBEHHBIIN X0 MPoIiecca, HE BMEIINBAsCH B HETO;

26.2. DKCEPUMEHT — aKTUBHBIN — 3TO (popMa SMIHUPUYECKOTO TO3HAHUS, KOTJa
YEJIOBEK U3Y4aeT €CTECTBEHHBIN XO/1 ITPOLIECcCa, JOMOJHUTEIBHO OCBEIAs €r0;
26.3. DKCEepUMEHT — aKTUBHBIA — 3TO (pOpMa TEOPETHUUECKOrO MO3HAHUS, KOTJa
YeJIOBEK M3Yy4aeT €CTECTBEHHBINM XOJI Mpollecca, AOMOJIHHUTENbHO MOABEpras ero
CIIJITAHUPOBAHHBIM BO3JCHCTBUSM;

26.4. DKciepuMEHT — aKTUBHBIA — 3TO (popMa SMIUPUUYECKOTO MO3HAHUSI, KOTJa
YeJIOBEK U3y4aeT X0/ Mpoliecca, TOMOJHUTEIBHO MOBEPrasi ero CIuIaHUPOBAHHBIM
BO3JICUCTBUSIM, PEAKIIMs HA KOTOPBIE BHI3BIBAET UHTEPEC



27. IlpsaiMble u3MepeHus

27.1. Ilpsimble U3MEpeHHs] — HU3MEPEHHs, PE3yJbTaT KOTOPBIX OTCUUTHIBACTCS
HEIMOCPEICTBEHHO MO LIKaJIe U3MEPUTEIBLHOTO TPHOOPa;

27.2. 1IpsiMble U3MEPEHUS — U3MEPEHHUs, PE3YyJbTAT KOTOPBIX OTCYUTHIBAETCS I10
Tabnuie, TMOKa3aTedn KOTOPOW HEMOCPEICTBEHHO CBSA3aHBI CO  IIKaJOu
MU3MEPUTEIHLHOTO MPUO0PA;

27.3. Ilpsamble H3MEPEHHMS] — HU3MEPEHUS, PE3YJbTAaT KOTOPBIX OTCUUTBHIBACTCS
HEIMOCPEACTBEHHO IO WIKaJ€ HU3MEPUTEIBbHOro Npubopa, MporpagyupoBaHHON B
Awmrepax;

27.4. llpsamble H3MEPEHHS — HU3MEPEHUS, PE3YJbTAaT KOTOPBIX OTCUUTBHIBACTCS
HEMOCPEICTBEHHO M0 WIKajJle U3MEPUTENBHOTO MpHOOpa, MporpaayupoBaHHON B
Bosbrax

28. KocBeHHbIC H3MepEeHUdA

28. 1. KocBeHHbBIE H3MEPEHUS - H3MEPEHUs, PE3YyIbTaT KOTOPHIX BBIUMCISETCS IO
dbopMmynamM C HCHONB30BAHUEM PE3YJIbTATOB, KAK MHHUMYM, IBYX  HPSIMbBIX
U3MEPEHUN;

28. 2. KocBeHHBIE U3MEPEHUS - UBMEPEHUS, PE3YNIBTAT KOTOPBIX BBIYMCISAETCS 1O
dopMynamM C HCHOJB30BAHUEM pE3YJbTATOB, KaK MUHUMYM, TPEX IPSIMBIX
VU3MEpPECHUU;

28. 3. KocBeHHBbIE U3MEPEHUS - UBMEPEHUS, PE3YIBTAT KOTOPBIX BBIYUCISAETCS MO
TaOJIMIE C UCTIOJIb30BAHUEM PE3yJIbTaTa OJHOIO MPSIMOTO U3MEPEHMUS;

28. 4. KocBeHHbIE U3MEPEHUS - U3MEPEHUS, PE3YyIbTaT KOTOPHIX BBIUUCISETCS I10
TabJIMIE C MCHOJIb30BAaHUEM pE3yJlbTaTOB, KaK MHHUMYM, TpEX  MPSAMBIX
U3MEpEHUN

29.Buabl norpemHocTed M3MepeHui

29.1.Busl MOTPEIIHOCTEW U3MEPEHUH — CUCTEMATHUECKUE U CITydalHbIE;
29.2.Bujpl NOTpEIHOCTEN U3MEPEHUN — CUCTEMATHYECKUE U OIIMOOYHBIE;
29.3.Buapl NOTpEeMIHOCTEN N3MEPEHHUI — BHECUCTEMHBIE U CITyYallHBIE;
29.4.Bujipl IOrpENIHOCTEN U3MEPEHUN — BHECUCTEMHBIE U JOCAHBIC

30. AGcoJIIOTHASI MOTPENIHOCTH U3MEepPeHu i

30.1. AGcomtoTHasE MOTPEITHOCTh U3MEPEHUN — PA3HOCTh MEXIY (haKTHUECKUM U
WCTUHHBIM 3HAYECHUEM U3MEPSCMON BEITUINHBL;

30.2. AGcomroTHasE MOTPEITHOCTh U3MEPEHUN — PA3HOCTh MEXIY (haKTHUECKUM U
OTIpeICIEHHBIM 3HAUCHUEM U3MEPSEMOU BEIIMUNHBI;

30.3. AGcomtoTHas MOTPEIIHOCTh U3MEPEHHUIN — Pa3HOCTh MEXKAY JIEHCTBUTEIIbHBIM
Y UCTUHHBIM 3HAYCHUEM U3MEPSICMO BETUIMHBL,

30.4. AOcontoTHasl MOTPEIIHOCTh UBMEPEHUN — PA3HOCTh MEXKIY (PAaKTUUECKUM U
HAWJCHHBIM 3HAYEHUEM U3MEPSAEMOU BEIIMUUHBI

31. OTHOCHUTE/IbHAS MOTPEIHOCTH U3MeEPeHU
31.1. OtHocuTenbHAs TMOTPEIIHOCTh HW3MEPEHUM — OTHOIIEHHE aOCOTIOTHOU



HOTPEIIHOCTH U3MEPEHUH K (PaKTUUECKOMY 3HAUEHHUIO U3MEPEHHOM BEJINYMHBI;
31.2. OtHOcHUTENbHAs MOTPEHIHOCTh H3MEPEHHM — OTHOIIEHHE a0COJIOTHOU
NOTPEUIHOCTH U3MEPEHHI K ICTUHHOMY 3HAYEHUIO H3MEPEHHOW BEJINYUHBI;

31.3. OtHOcHUTENbHAs MOTPEHIHOCTh H3MEPEHHM — OTHOIIEHHE a0COJIOTHOU
IIOTPEIIHOCTHA U3MEPEHNHN K IEMCTBUTEIIBHOMY 3HAYEHUIO U3MEPEHHOW BEIMYMHBI,
31.4. OtHOCHUTENBbHAs MOTPEIIHOCTh H3MEPEHHM — OTHOILIEHHE a0COJIOTHOU
MOTPEIIHOCTH U3MEPEHUH K (DaKTHUEeCKOMY 3HAYEHHUIO M3MEPEHHON BEJIWYHUHBI,
HOJIyYEHHOMY U3MEPUTEIbHBIM IPUOOPOM Ha JIBa KJIacCa TOYHOCTH BBIILIE

32.1IpuBeaéHHAS OTPEIIHOCTH U3MePeHuil

32.1.IlpuBenéHHasl MOTPENIHOCTh HU3MEPEHUH - OTHOIIEHHE aOCOIIOTHOU
HOTPEIIHOCTH U3MEPEHUH K (PaKTUUECKOMY 3HAUEHUIO U3MEPEHHOM BETMYHHBI;
32.2.IlpuBenéHHas MOTPEHIHOCTh HW3MEPEHUNl - OTHOLIEHHE aOCOIIOTHOM
NOTPENIHOCTH U3MEPEHU K MPUBEAEHHOMY 3HAYEHUIO U3MEPEHHON BETMYNHBL;
32.3.IlpuBenéHHas MOTPEIIHOCTh HW3MEpPEHUN - OTHOLICHHE aOCONMIOTHON
NOTPENIHOCTA H3MEPEHHM K NPUBEAEHHOMY 3HAUYEHHMIO IIKaldbl CPEACTB
U3MEPEHUN;

32.4IlpuBenéHHasl TMOTPEUIHOCTh HW3MEPEHH - OTHOIIEHHE a0COJIOTHOU
NOTPENTHOCTH U3MEPEHHI K IPUBEAEHHOMY 3HAYEHUIO U3MEPEHUS

33. Kiacc TOYHOCTH U3MEPHUTEIBLHOT0 MPpUOopa

33.1. Kmacc TO4YHOCTM H3MEpUTENTHLHOTO Tpubopa — Oe3pa3MepHas BEIUYWHA,
COOTBETCTBYIOIIAsl 3HAYEHUIO IPOLIEHTOB MPUBEIEHHON MOTPEIIHOCTH;

33.2. Knmacc TOYHOCTHM U3MEpUTENHLHOTO Tpubopa — Oe3pa3MepHas BEIWYWHA,
COOTBETCTBYIOIAsl 3HAYEHUIO IPOIIEHTOB OTHOCUTENIbHOM MOTPEIIHOCTH;

33.3. Kmacc To4YHOCTHM u3MEpUTENTHLHOTO Mpubopa — Oe3pa3MepHas BEIUYWHA,
COOTBETCTBYIOIIAsl 3HAYCHUIO aOCOIOTHON MOTPEUTHOCTH;

33.4. Kiacc TOYHOCTM HU3MEpPUTENBLHOTO Hpubopa — Oe3pa3MepHas BEIWYUHA,
COOTBETCTBYIOIIASl 3HAYCHUIO MUHIUMAJILHOTO JIEJICHUS IITKaJIbl Tproopa

36. Iucnepcusi pusmyeckoii BeTMINHbI

36.1. Jlucnepcusi (hu3nyecKor BEIMYHMHBI - CpeaHeapu(meTHyeckoe 3HadYeHUe
KBaJIPAaTOB HEBSI3KH OT CPEIHETO 3HAUYCHHUSI IOKA3aHUN U3MEPSIEMOU BEJIMUUHBI,
36.2. Jluctiepcusi (pU3NUECKOW BEIMYMHBI - CPEAHETCOMETPUYECKOE 3HAYCHUE
KBaJIPAaTOB HEBSI3KH OT CPETHETO 3HAUCHMSI TOKA3aHUN U3MEPSIEMOU BEJIMYUHBI,
36.3. ucnepcust pu3nyeckod BETUYHMHBI - CpeaHeapruMETHYECKOe 3HAYCHUE
KBaJIpaTOB HEBS3KM OT KBaJipaTa CPEIHEro 3HAYEHUs TOKAa3aHWM H3MepsIeMOun
BEITUYNHBL;

36.4. ucnepcust Qu3NYeCKOM BEIUYMHBI - CpeaHeapru(METHYECKOE 3HAYEHUE
KBaJIpaTOB HEBSA3KHU OT HYJEBOTO 3HAUYCHHUS MTOKA3aHUN N3MEPSIEeMON BETTMUNHBI

37. CpenHemoayJ/ibHasi IOTPEeNIHOCTh U3MEPEHHOI BeJINYHHBI
37.1.CpennemMotynbHas MOTPEIIHOCTD U3MEPEHHOMN BEJINYUHBI -



cpenHeapu(MeTHYecKoe 3HAYEHUE MOIYJIEH HEBSI3KM OT CPEIHEro 3Ha4YeHUs
ITOKA3aHUW U3MEPSEMON BEITUYMHBI,

37.2. CpennemonynbpHasi ~ MHOTPEIIHOCTh  M3MEPEHHOM  BEJIMYUHBI -
CPEIHET€OMETPUYECKOE 3HAYCHUE MOZYJIEH HEBSA3KM OT CPEAHEr0 3HAYCHUSA
ITOKA3aHUW U3MEPSEMON BEITMYMHBI,

37.3. CpennemonynbpHasi ~ MHOTPEIIHOCTh  M3MEPEHHOM  BEJIWYUHBI -
cpeaHeapu(PMeTHUEeCKoe 3HaueHHEe MOJyJiel HEBSI3KM OT KBajJpara CpEIHEro
3HAYCHUS [TOKA3aHUN U3MEPSEMON BEINYNHBL;

37.4.  CpemHemonynbHasi  NOTPEIIHOCTE  M3MEPEHHOM  BEJIIMYUHBL -
CPEIHET€OMETPUYECKOE 3HAYEHUE MOJIYJIEHW HEBA3KM OT KBaJpaTra CpPEIHEro
3HAYEHHUS [TOKA3aHUN U3MEPSEMON BEIMYNHBI

38. OCHOBHbIE MOHATHA KOHTAKTHOM JIOTUKH

38.1. OcHOBHBIE MOHATHUS KOHTAKTHOW JOTHKHU — JIOTUYECKasi KOHCTUTYIHTA HYJS U
€AMHMUIIBL, JIOTUYecKast (PyHKIIHS, JOTUYECKOE CII0KEHUE, JIOTHUYECKOE YMHOXKEHUE,
JIOTUYECKasi HHBEPCHSI;

38.2. OCHOBHBIE MTOHATHS KOHTAKTHOM JIOTUKH — JIOTUYECKAS] KOHCTUTYJHTA HYJIS U
€AMHMUIIBL, JIOTHYECcKask (PYHKIMS, JIOTHYECKOE CIO0KEHHUE, JIOTHYECKOE BhIYUTAHUE,
JIOTUYECKasi HHBEPCHSI;

38.3. OCHOBHBbIE MOHATHS KOHTAKTHOM JIOTUKH — JIOTUYECKAs] KOHCTUTYIHTA HYJIS U
eIMHULIBI, JIoruueckas (QyHKIUS, JJOTUYECKOE JIeJICHUE, JOIMUECKOe YMHOKEHUE,
JIOTUYECKast HHBEPCHSI,;

38.1. OCHOBHbIE MOHATHS KOHTAKTHOM JIOTUKU — JIOTUYECKAs] KOHCTUTYSHTA HYJIS U
€IMHULIBI, JIOTUYEeCKasi (PYHKIIHMSI, JIOTUYECKOE CII0KEHHE, JIOTHYECKOE YMHOXKEHHE,
JIOTUYECKAsi HHBEPCHSL, IOTUYECKAs] KOHBEPCHUS

39. IM3bIOHKIMS B JJIEKTPUYECKOH cXeme

39.1. JIu3bIoHKINSA B AJICKTPUIECKON cxeMe — orepartus 1o Joruke «MJIN»;
39.2. JIu3bIOHKIMS B DJICKTPUUECKON CXEME — omnepanus 1o Joruke «M»;
39.3. JIu3bIOHKIMS B DJIEKTPUUECKOU cXeme — onepanus 1o jgoruke « HE»;
39.4. JIu3bIOHKIMSA B DJICKTPUUECKOM CXEME — ONepalus 1Mo Joruke «JA»

40. KOHBIOHKIIUSA B 3JIEKTPUYECKOI cxeMe

40.1. KoHbIOHKIIUS B SJIEKTPUUECKOM cxeme - oneparus o joruke « JIN»;
40.2. KoHbIOHKIIHS B DJIEKTPUUYECKON CXEME - oTieparus mo jJoruke «My;
40.3. KoHbIOHKIIUS B SJIEKTPUUECKOM cxeme - oneparus o joruke « HE»;
40.4. KOoHBIOHKIIUS B 3JIEKTPUUYECKOM CXeMe - orepariys mo Joruke «JIA»

41. DileKTpUYeCKas CeTh U €€ OCHOBHbIE COCTABJISIOLIHE

1.Onexrprueckas ceTb — COBOKYITHOCTb 3JIEKTPOCTAHIMM, TUHUHN JIEKTpOIiepe1ay,
TpaHc(hOpMaTOPOB U KOMMYTALIMOHHBIX ANIMapaToOB

2. DNEeKTpUYECKask CETh — COBOKYITHOCTb AJICKTPOCTAHLMMI, TMHUM JIEKTpoIepeaay
Y KOMMYTal[MOHHBIX allapaToB

3. DneKTpudecKas CeTb — COBOKYIIHOCTb JIMHHMM JIEKTpOIEpenay, MOBBIIIAOIINX



TpaHc(hOPMATOPOB U KOMMYTAIIMOHHBIX aNIapaToB
4. DnexkTpuyecKkas CeTh — COBOKYITHOCTh JIMHHUM 3JIEKTpoIepeaay, MOBBIMIAOIINX
Y TIOHMKAIOIINX TPaHC(HOPMATOPOB, KOMMYTAIIMOHHBIX allapaToB

42. IIpeodpa3oBaresii JHEPTUU — BU/IbI
-IIpeoOpazoBatenu sHeprur — BUABL (OTOIIEKTPUUECKHE,  KOJUIEKTOPHO-
TEIUIOBBIE,  AJIEKTPOTEPMUYEKHUE,  DJIEKTPOXMMHUUYECKHUE,  SIEPHO-TEIUIOBHIE,
AIIEKTPOMEXAHUYECKHE, FTEKTPOCBETOBbBIE
-IIpeoOpazoBaTenu sHEpruu — BUIBL: (POTORIEKTPUUECKHUE, JIyUHCTO-TEILIOBBIE,
3IIEKTPOTEPMUYEKHE, AIIEKTPOXUMUYECKHE, AJIEPHO-TEIIOBBIE,
AIIEKTPOMEXAHUYECKHE, HIIEKTPOCBETOBBIC
-IIpeoOpazoBaTenu sHEpruu — BUIBL: (OTORIEKTPUUECKHUE, JIyUHCTO-TEILIOBBIE,
AIIEKTPOTEPMUYCKHE, ANEKTPOXUMUYECKHE, SAEPHO-IIEKTPHUUECKHE,
AIIEKTPOMEXAHUYECKHE, ITEKTPOCBETOBBIE
-IIpeoOpaszoBaTenu 3HEPruu — BUABL: (POTOINEKTPUUECKUE, JTyUYUCTO-TEIUIOBBIE,
AIIEKTPOTEPMUUCKHE, AIIEKTPOXUMUYECKHE, SAIEPHO-JIYUUCTHIE,
AIIEKTPOMEXAHUYECKHE, AIIEKTPOCBETOBHIC

43.B cCUrHAJILHOM YCTPOMCTBE HEO00XOJAMMO HAJIUYHE
1. mpomMeXyTOYHOTO pelie
2. 3BYKOBOTO CUTHaJa
3. TEIIOBOTO pele
4. perne Toka
5. pene ckopocTu

44. B cxeme ""pabdouero 3amMka'" He00X0AMMO HAJIUYHE peJie
1. TemnepaTypsl
2. BIIQYXHOCTH
3. OCTaHOBKH 3a)KUTAHHS
4
5

3aIIUTHI OT TOHUYKEHUS COPOTUBIICHUS U30JISIUN
KOHTPOJISI CKOPOCTH

45le/l COCTAaBJICHHUHM KOHTAKTHBIX CXE€M II0CJICA0BATCIIBHOEC COCAMHCHUEC

3aMBIKAIOIINX KOHTAKTOB 3KBUBAJICHTHOJOTHYECKOW OIEepaliviu
l. ”I/I"
2. "unn
3. "ue"
4. "unu-ne"

46.11pu cocTaBjieHMH KOHTAKTHBIX CX€M TapajlieIbHOE COCTMHEHUE 3aMbIKAIOIINX

KOHTaKTOB SKBHUBAJICHTHO

JIOTUYECKOM Olepanuu
1. HH"
2. "uan"
3. "He"

"



4. "umu-ue"

IIpoMeXVTOUYHBIN KOHTPOJIb

Bonpocsl k 3a4yery:

-JUI KOHTPOJIA KOMIIETCHIINN Y K-1

1.0OcobeHHOCTh yueOHOr0 mpoliecca B BBICHIEH IIKOJIE

2.Mctopus Beicuiero oopaszoBanus B Poccun

3.Ucropus cranosinenust KyoI'AY

4. OOBEKTHI U CyOBEKTHI IIpOLecca MPOU3BOICTBA AIEKTPOIHEPTUN

5. OOBeKThI U CyOBEKTHI MPOLIECCa PACTIPEAETICHUS 3IEKTPOIHEPTHU
6. DIIEKTPOTEXHOJIOTUU B CENBCKUX JIEKTPUUECKUX CETSX.

7. CTpYKTYpBI JIEKTPUUECKON CETH U €€ ANEKTPOOOOpYy10BaHUS

8. OCHOBHBIE 3JIEMEHTHI JIEKTPOOOOPYAOBAHUS INEKTPUUECKOUN CETH
9. Ha3HaueHue U IPUHLMIT ACUCTBUS AJIEKTPOreHeEpaTopa

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

HasnaueHne n npuHOMI AEUCTBUS SJIEKTPOIBUTATEIIS

HasnaueHne n npuHOMI IEUCTBUS BBIKIIOUYATEIS dJIEKTPOCETH
Hasznauenue u npuHIMN AecTBUS TpaHCHOpPMATOPpa IEKTPOCETH
HasnaueHre n npuHOMI JIA3€PHOM JJIEKTPOTEXHOJIOTUH
Hasnauenve v npuHOMN IEVCTBUAS MAarHUTHOM 3JIEKTPOTEXHOJIOTUH
Buibl BO300HOBIIIEMON SHEPTUU U OCOOEHHOCTh MX MCIOJIb30BaHUS.
Tumnbl conHeuHbIX 6aTapeil U UX MPUMEHEHHE B 3JIEKTPOTEXHOIOTUU
[IpeoOpa3zoBareny SHEPTUU — BUJIbI U TUIIBL.

Buapl v THIBI 351EKTPOOOOPYI0BAHMSI CEIBCKOM MOACTaHIIUY.
Omnpenenenue CONPOTUBIEHUS TPOBOIHUKA.

TexHOJIOrMu aKKyMyJIMPOBAHUS SHEPTUH.

Turbl 1 BUABI MOJENEH CUCTEM U YCTPOUCTB B SHEPIETHKE.
DKCIIEpUMEHT — aKTUBHBIN U IMACCUBHBIN. [IpuMepsl.

Buael norpemHocTen n3MepeHui.

AGCoIII0THas! TOTPEIIHOCTh U3MEPEHUM.

OTHOCUTENBHASI TOTPENTHOCTD U3MEPEHUM.

IIpuBenénnas norpemHoCTb U3MEPEHUM.

CpenHee 3HaYeHUE N3MEPEHHON BEIMYHHBI.
CpenHekBaIpaTUYeCKOe 3HaYEHNE N3MEPEHHON BEJINYNHBI.
Jucniepcust pU3NUEeCKON BETMUUHBI.

CpeanemonynbpHasi HOTPEMIHOCTD U3MEPEHHON BEJTMYUHBI.
OCHOBHBIE NTOHATHS KOHTAKTHOW JIOTUKH.

JIN3BIOHKIMS ¥ KOHBIOHKIMS B DJIEKTPUYECKON CXEME.

WNHBepcus ¢ moMomipio pene

Jlornueckue npasuia penerHbix cxem [le Moprana



7.4 MeTtoauyecKkue MaTepHaJbl, ONpeaesilolIMe  MPOUEXYPbI
OLCHMBAHUA 3HAHMH, YMEHMH, HABBIKOB XaPaKTEePU3YHOLIUX ITAIbI
¢GopmupoBaHust KOMIETEHIMA

KoHTponp 0OCBOEHHSI NHCHUIUIMHBI HPOBOJAUTCS B COOTBeTCTBUU ¢ I[ln
Ky6I'AY 2.5.1 «Texymiuii KOHTPOJIb YCIIEBAEMOCTH U TIPOMEKYTOYHASI aTTECTAIUS
CTYZIEHTOBY». TeKylHil KOHTPOJIb M0 AUCUUIUIMHE IIO3BOJISET OLEHUTh CTEIIEHb
BOCIIpUATHUS Y4E€OHOTO Marepuala U TPOBOJIUTCS [Jisi OLEHKH pPe3yJIbTaTOB
U3YYCHHUS Pa3/EeNOB/TEM IUCHUIUIMHBL. TeKylHid KOHTPOJIb MPOBOJIUTCS Kak
KOHTPOJIb TEMAaTHYECKHIl (II0 UTOraM MU3y4EHHs ONPEIEICHHBIX TEM AUCIIUILIMHBI)
U pyOexHbI (KOHTPOJb OIpPENETICHHOTO pa3jiefia WM HECKOJbKUX pa3lelioB,
nepesa TeM, Kak IpUCTYIUTh K U3yYEHHUIO OYEPETHON YacTH y4eOHOro Marepuasa).

Meroauyeckue MaTepuainbl, OINPEACISAIOMNE NPOLUEAypbl OLEHUBAHUS
3HAHWI, yMEHWI, HaBbIKOB omyoOiukoBaHHbl: OcbkuH C.B. Meroanueckue
PEKOMEHIallMK 10 MPOLEAYPE OLICHMBAHUS 3HAHWM, HABBIKOB, YMEHUW U OIBITA
NEeSTEIbHOCTH, Ha dTanax (opmupoBaHus komnereHuuid.- Kyol'AY.- Kpacnonap,
2014.- 34 C. — Pexum JOCTyIIa:
https://kubsau.ru/upload/iblock/8d1/8d16a59faalf2e97e7383a8c3c81c739.pdf

Kpurepuu ouenku pedepara

Kpurepusimu onienku pedepara sBISIOTCS:

- HOBU3HA TEKCTA,

- 000CHOBAaHHOCTH BBIOOPA HCTOYHUKOB JTUTEPATYPHI,

- CTETICHb PACKPBITHS CYIITHOCTH BOTIPOCA,

- coOuroaeHust TpeboBaHUM K 0(pOpMIICHUTO.

OuneHka «OTJIMYHO»— BBITIOJTHEHB BCE TPEOOBaHUA K HAIMMCAHHIO
pedepara: obo3HaueHa mpoOiaeMa W OOOCHOBaHA €€ aKTyaJbHOCTB, CHACIaH
aHaJU3 Pa3IMYHBIX TOYEK 3PEHHS Ha PACCMATPUBAEMYIO MPOOJIEMY M JIOTUYHO
U3JI0)KEeHa COOCTBEHHAsl MO3UIUs; CHOPMYJIUPOBAHBI BHIBOJBI, TE€Ma PACKPHITA
MOJIHOCTBIO, BBIAEpPKAH O00BEM; COOMIOJEHBI TpeOOBaHUST K BHEIIHEMY
0(hOpPMIICHHUIO.

OneHka «X0pomo»— OCHOBHEIE TpeOOBaHUs K pedepary BBIMOJHCHBI, HO
Ipu OTOM JOMYIIEHBI HEMO04YETh. B YacTHOCTH, WMEIOTCS HETOYHOCTH B
W3JIOKEHUW MaTepualia, OTCYTCTBYET JIOTMYECKas IMOCIEI0BATEILHOCTh B
CYXKJICHHSIX; HE BhIIEpKaH 00BEM pedepaTa; UMEIOTCS YIYIICHUs B 0() OpMIICHUH.

OueHka «y10BJIETBOPUTEIBLHO»— UMEIOTCS CYIIICCTBECHHBIC OTCTYIIIICHUS
oT TpeOoBaHWi K pedepupoBaHHIO. B dYacTHOCTH: TeMa OCBEIICHA JIMIIb
YaCTUYHO, JOMyIIeHbl (aKTUUECKUe OIMMOKM B cojAepkaHuu pedepara;
OTCYTCTBYIOT BBIBOJIBI.

OueHka «HeyJAOBJIETBOPUTEJILHO»— TeMa pedepaTa HE pacKpbITa,
OoOHapy)XMBaeTCs CYIIECTBEHHOE HEMOHWMAaHHWE MpoOieMbl Wiu pedepar He
IpeCTaBIEH BOBCE.

Pedepar. Kputepusimu oneHku pedeparta SBIAIOTCSA: HOBH3HA TEKCTa,
00OCHOBAaHHOCTh BBIOOpPAa HCTOYHUKOB JIUTEPATYpPbl, CTENEHb PACKPBITHUS


https://kubsau.ru/upload/iblock/8d1/8d16a59faa1f2e97e7383a8c3c81c739.pdf

CYIIIHOCTHU BOIIPOCA, COOJIIOICHUSI TPEOOBAHUN K O(OPMIICHHUIO.

OuneHka «OTJMYHO»— BBIMOJHEHB BCE€ TPEOOBAHUS K HAMKMCAHUIO
pedepara: oOo3znaueHa mnpobiemMa U OOOCHOBaHA €€ aKTyaldbHOCTh; CIEJaH
aHaJU3 Pa3IMYHBIX TOYEK 3PEHHS HA PACCMATPUBAEMYIO MPOOJIEMY U JIOTUYHO
U3JI0)KEHa COOCTBEHHAs MO3ulUsl; CHOPMYJIHUPOBAHBI BBIBOJBI, TEMa PAaCKpbITa

MOJIHOCTBIO,  BBIJICPIKaH
0(hOpPMIICHHUIO.

00BEM;

coOyofieHbl  TpeOoBaHUS K

BHCITHEMY

Ouenka «X0pomoO»— OCHOBHBIE TpeOoBaHUs K pedepary BBINOIHEHbI, HO

IpX 3TOM JONYIIEHbl HEIOYETHI.

H3JIOKCHHUHU MaTcpuralia,

B aCTHOCTH, HMCIOTCAd HCTOYHOCTH B
OTCYTCTBYCT JIOTHYCCKAs IIOCICAOBATCIbHOCTL B

CYXKJICHUSIX; HE BbIAEpKaH 00bEM pedepara; UMEIOTCS YIyIIeHUs B OPOPMIICHHH.
OuneHka «yI10BJIEeTBOPUTEIbHO»— UMEIOTCS CYIIECTBEHHBIE OTCTYIIJICHHS
oT TpebOoBaHuil K pedepupoBaHuio. B yacTHOCTH: TeMma OCBEIlEHA JIMIIb

YaCTUYHO; JONYLICHBI
OTCYTCTBYIOT BBIBOJIBI.

dbakTuueckue OmMHUOKM B cojaepkaHuUU pedepara;

OuneHka «HeyJAOBJIETBOPHUTEJbHO»— TeMa pedepaTa HE pacKpbITa,
OOHapy’>KUBAETCsS CYIIECTBEHHOE HEMOHUMaHue NpobieMbl wWiu pedepar He

IMpCaACTaBJICH BOBCC.

KpuTepuu ouieHKH 3HAHUHA U YMEHUM
00y4arIIMXCs PU BBICTYIUICHUH € J0KJIAJIOM

IToka3arenn

I'papanus

basnel

COOTBETCTBHE JIoKJIazga
3asBJICHHOHN TeMe, 1[eJIM U 3ajadyaM
MIPOCKTA

COOTBETCTBYET MOJHOCTHIO
€CTh HECOOTBETCTBUS (OTCTYTLIICHUS)
B OCHOBHOM HE COOTBETCTBYET

CTpyKTYypUpOBaHHOCTh
(opranuzanusi) TOKJaga, KoTopas
o0OecrieurBaeT TMOHUMAHUE  €ro
CoJIepKaHuUs

CTPYKTYPHUPOBaHO, 00ECTIE€YMBAET
CTPYKTYpUPOBAHO, HE 00ECIIEUNBAET
HE CTPYKTYpPHPOBAHO, HE 00EeCTIeYrBAET

OFRP DNOEFLDN

KynbTypa BBICTYIUIEHHS — YTEHUE
C JIUCTa WJIM paccKas, 0OpaéHHbIN
K ayJUTOPUHU

paccka3 6e3 oOpaleHus K TEKCTY
pacckas ¢ oOpalieHlueM TEKCTY
YTECHUE C JINCTA

JocTynHOCTh JoKJaaa 0
COJEP/KAHUU TPOEKTA, €ro LEJsX,
3a7a4ax, METO/IaX U pe3yJibTaTax

JOCTYIHO 0€3 YTOUHSIOIIUX BOIIPOCOB
JIOCTYITHO C YTOYHSIOIIMMHU BOIIPOCAMHU
HEJOCTYITHO C YTOYHSIIOIMMHU BOTIPOCAMH

[{enecooOGpa3HOCTB,
WHCTPYMEHTAIbHOCTbHATJIS THOCTH,
YPOBEHB €€ UCTIOJIb30BAHMUS

neaecoodpazHa
11e1eCO00Pa3HOCTh COMHHUTEIbHA
HE 11e71ecoo0pa3Ha

Cobnronenue BPEMEHHOT'0
periiaMeHnTta jaokiana (He Oonee 7

MUHYT)

co0TIOIEH (HE MPEBBILIEH)
MpEBBINICHHE 0€3 3aMeyaHus
IPEBbIIIEHHE C 3aMeYaHHEM

YETKOCT, M TIOJIHOTAa OTBETOB Ha
JOTIOJTHUTENBHBIE ~ BOMPOCH 110
CYHIECTBY JOKJIaa

BC€ OTBECTHI '-IéTKI/Ie, ITIOJIHBIC
HCKOTOPBIC OTBCTLIL HEUYETKHE
BCE OTBETHI HEUETKHE/HEMOIHEIE

Bnanenune CIelraIbHON
TEPMUHOJIOTHEN IO TEME IMPOEKTA,

BJIaieeT CBOOOIHO
MHOra ObUI HETOYEH, OINOAJICS

P NIOFRPDNOFRPDNORFPNORFPLPDNOELDN




WCIIOJIb30BAHHON B JOKJIAJe HE BJaJeeT 0
KynpTypa amckyccum — yMeHHE | OTBETHII HAa BCE BOIIPOCHI 2
MIOHSTH cobeceqHUKa U | oTBeTHJ Ha OOJIBIIYIO YacTh BOIIPOCOB 1
apryMEHTHPOBAHO OTBETHTH Ha €T0 | HE OTBETHJI Ha OOJBIIYIO YacTh BOIIPOCOB 0

BOIIPOCHI

IIIkajia oneHKH 3HAHUI 00yJaIOIIUXCS MPH BHICTYIVICHUH C JOKJIAI0M:
OreHKa «OTJAUYHO» — 15-18 Gamios.

Ornenka «xopomo» — 13-14 6amios.

OreHKa «y10BJIETBOPUTEIBLHO» — 9-12 Gaos.

Or1icHKa «HEYT0BJIeTBOPHUTEIbHO» — 0-8 OaIlIoB;

Kputepuu oneHkM Ha TeCTUPOBAHUHU. /|0 TECTUPOBAHMS JOIMYCKAIOTCA
CTYJICHTBI, KOTOPbIE HE UMEIOT 3aJI0JDKEHHOCTEN. TeCTUpOBaHUE MPOU3BOIUTCS B
aynutopun 205 kadenpsr «lIpuMeHEHHS JJIEKTPUUYECKOM SHEPrUn», KOTOpas
ocHaleHa Kommblorepamu. Ha kadenpe co3mana 6aza JaHHBIX ¢ TecTamu. Ilo
TUMY, NPEeJIaraéMble CTyJAEHTAM TECThI SIBJISIIOTCS TECTAMU C OJHUM IPABUIIBHBIM
oTBeTOM. BpeMsi, 0TBOJMMOE Ha HaNMCaHWE TECTa, HE JIOKHO ObITh MeHbIe 30
MHHYT JIJI1 TECTOB, COCTOAIMMX U3 20 TECTOBBIX 3aaHui U 60 MUH. JJIsI TECTOB U3
40 TecTOBBIX 3aJJaHUI HAITMCAHUS TECTA.

OuneHka «OTJMYHO» BBICTABIISCTCS MPU YCJIOBUHU IPABUIBHOIO OTBETA
CTyZICHTA HE MEHee YeM Ha 85 % TeCTOBBIX 3aJaHU.

OueHka «XOpomio» BBICTABISICTCS MPU YCIOBUU MPABUIBHOTO OTBETA
cTyAeHTa He MeHee yeM Ha 70 % TeCcTOBBIX 3aJJaHHiA.

OueHka «yJa0BJIE€TBOPUTEIbHO» BBICTABIISETCS MPU YCIOBUM MPABUIBHOTO
OTBETa CTyAcHTa He MeHee ueM Ha 51 %.

OlieHKa «HEY0BJICTBOPUTEIBLHOY BBICTABIISIETCS TIPH YCIIOBUH MPABUIIBHOTO
OoTBeTa CTyjJeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJIaHUM.

Kpurepuu oueHku Ha 3a4éTe.

3auéT BhICTaBIISIETCS O0YUYaKOIIEMYCs, KOTOPBIA 00J1a/laeT BCECTOPOHHUMH,
CUCTEMATU3UPOBAHHBIMU M  TIOyOOKMMHM 3HaHUAMHM  MaTepuana  ydeOHOM
POrpamMMbl, YMEET CBOOOJHO BBIMOJIHATH 33JlaHUs, MPEAYCMOTPEHHbIE y4eOHOMN
[IPOIPaMMOM, YCBOUJI OCHOBHYIO M 03HAKOMMUIJICS C JOIOJHUTEIBHON JINTEPATYPOU,
PEKOMEHJIOBAaHHOW y4eOHOM MporpaMMoii, YCBOMBIIEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKCHUM W TMOHITUW JUCHUIUIMHBI B WX 3HAUYCHUHU [JI1 MpUOOpeTaeMoi
CHEIUATbHOCTH, MPOSIBUBILIEMY TBOPUYECKHME CHOCOOHOCTM B TOHUMaHUW,
U3JI05KECHUN 51 UCIIOJIB30BaHUU y4e0HOTO Marepuana, MIPaBUIIBHO
OOOCHOBBIBAIOUIEMY MPUHATHIE PEIICHUs, BJIAJCIOIIEMY Pa3HOCTOPOHHUMU
HAaBBIKAMH W TPUEMaMH BBITIOJTHEHUS TPAKTUYECKUX PAaOOT, OOHAPYKUBIIEMY
MOJIHOE€ 3HAaHWE MarTepuasa y4eOHOM MPOrpaMMbl, YCIEUIHO BBIMOIHSIOMIEMY
IpEeIyCMOTPEHHbIE y4eOHOW NporpaMMoi 3aJaHUsl, YCBOUBILEMY MaTepHal
OCHOBHOM JUTEpaTypbl, PEKOMEHIOBAaHHOW y4E€OHON MpPOrpaMMoii, MOKa3aBIIeMy
CUCTEMATU3UPOBAHHBIN XapakTep 3HAHUWA 10 JUCHUIUIMHE, CIOCOOHOMY K



CaMOCTOSITEJILHOMY TIOMOJIHEHUIO 3HAHWM B Xoje JaibHedIeld ydeOHOM u
po(deCcCHOHAIBPHON ACATENBHOCTH, MPABUIBHO MPUMEHSIONIEMY TEOPETUUYECKHE
MOJIOKEHUsT TIPU PEIICHUM NPAKTUYECKUX BOIPOCOB M 3a4ay, BIAJICIOLIEMY
HEOOXOUMBIMHM HAaBBIKAMH U IIPHEMaMHM BBITIOJIHEHHS IIPAKTHUECKUX PadoT.

Ounenka «He3a4€éT» BBICTABISIETCS OOyYalolieMycsi, HE 3HAIOLIEeMYy
OCHOBHOM  4acTH  MaTepuajga  y4eOHOM  IporpaMmbl,  JIONyCKAIOIIEMY
NPUHLIUNHUAIBHBIE OIIMOKA B  BBINOJHEHUM MPETyCMOTPEHHBIX  y4eOHOMU
MIPOTpaMMOM 3aJJaHU, HEYBEPEHHO C OOJIBIITUMHU 3aTPYTHECHUSMU BBITIOJIHSIOIIEMY
MpakTUUYEeCKUe paboThl, KOTOPBII HE MOXET MPOJOKUTh OOy4YeHUE WU
MNPUCTYNUTh K JEATEIbHOCTA MO JaHHOW CHEUHUAIBHOCTH 0€3 JOMOJHUTEIbHBIX
3aHSITUN IO COOTBETCTBYIOIIEH AUCIIUILIAHE.

8 IlepeyeHb OCHOBHOM M JIONOJHUTEIBLHON YU4eOHOI JIuTepaTypbl

OcHoBHas:

1. BBeeHune B CENUAIBHOCTb. JJIeKTPOIHEPreTHKa. - YueoHoe nocodue. [lox
pen. npodeccopa Cynranosa I'.A. /A.B.Bunnukos, A.I'.Kyapskos, B.I'.Ca3bikus,
B.B.Tponun // Wsn-Bo «KPOH», Kpacwomap. - 2017 r. - 212
C.https://edu.kubsau.ru/file.php/124/02._VVEDENIE_V_SPECIALN._A5_2_.PDF

2. Ymaxkos, B. 1. CoBpemeHHbIe Mpo0JieMbl 3J1€eKTPOIHEPreTUKH: YueOHOE

nocobue / YmakoB B.A. - Tomck:M31-Bo ToMCKOro nonurex. yHUBEpCUTETA,
2014. - 447 c.: ISBN 978-5-4387-0521-5. - Tekcr : anexktponnsIil. - URL:
https://znanium.com/catalog/product/701886

3. Xoposbckuii, B. . Illpukiaagabie MeTOAbI 1151 pelICHUA 32124

3JIEKTPOIHEPreTHKH U arpOUHKeHepuH : yueo. mocodue / B. A. Xoponbckuit, M.
A. Tapanos, B. H. lllemsikus. - Mocksa : ®opym, HUL] UTHOPA-M, 2015 - 176 c.
- (Boicmiee oOpazoBanue: bakanaBpuar). - ISBN 978-5-91134-940-0. - Tekcr :
anekrponHbIi. - URL: https://znanium.com/catalog/product/470337

4. KoHCHEKT MpakTHUYECKUX 3aHATHM MO Kypcy BBelneHue B crnenuanbHOCTb
/Kyuepenko /.E., Tporun B.B. — KyoI'AY , 2018 r. pykonucsk. (IIpeacraBneHo B
AIEKTPOHHOM BUJIC)
https://edu.kubsau.ru/file.php/124/Kontr. Rabota_po_VVvS.pdf

JlonosiHUTE ILHAS

1. Jlykytun, b. B. CucreMsbl 3JieKTPOCHA0KeHHS C BETPOBBIMHU U COJTHEYHBIMHU
JJIeKTpocTaHuusAMuU: YueOHoe mocobue / Jlykytun b.B., Mypasnes U.O.,
[TnotaukoB U.A. - Tomck:13a-Bo Tomckoro monutex. yauBepcurera, 2015. - 120
c. - Tekct : anexTponnsiid. - URL: https://znanium.com/catalog/product/675277



https://edu.kubsau.ru/file.php/124/02._VVEDENIE_V_SPECIALN._A5_2_.PDF
https://znanium.com/catalog/product/701886
https://znanium.com/catalog/product/470337
https://edu.kubsau.ru/file.php/124/Kontr._Rabota_po_VvS.pdf
https://znanium.com/catalog/product/675277

2. Tpemsico, B. A. @oT03/1IeKTpHYECKHE U THAPOIHEPreTUYECKNE YCTAHOBKH
B CHCTeMaxX aBTOHOMHOIO JdJeKTpocHadkenusi: Monorpadus / TpemsicoB B.A.,
Kennen K.B. - Kpacnosip.:COVY, 2017. - 208 c.: ISBN 978-5-7638-3539-7. - Tekcr
: anekTponHHbId. - URL: https://znanium.com/catalog/product/974490

3.BenukoB B.A., Ilytarun E.B. BBeieHue B crienuaJbHOCTD.
OnekTtposHepreTuka. — M.: Beicmias mkona. 2008. - 294c.

4. 11latanos, A. ®. MoaeaupoBaHue B 3J1eKTPOIHEPreTHKe [ DICKTPOHHBIN
pecypc] : yuebHoe nocodue / A. ®. lllatanos, 1. H. BopotHukos, M. A.
Mactenanenko u np. — CraBpomnons: AI'PYC, 2014. — 140 c. - ISBN 978-5-9596-
1059-3. - TekcT : anexTpoHHBIN. - URL:
https://znanium.com/catalog/product/514263

5. BBenenne B npogeccuio (CennajbHOCTh): 001I1e KOMIETeHIINT
npogeccuonana. KommyHnkaTUBHAsI KOMIIETEHIIUA NMPo(ecCHoHAaIa:
paGouasi Terpaab cryaenTa Ne 1 [DnexTponnsiit pecypc] / aBt.-coct. M.C.
Knesuosa, C.B. Kynunosa. - Kupos: Panyra-IIPECC, 2015. - 24 c. - Tekcr :
anektporHbIi. - URL: http://znanium.com/catalog/product/526581

6. BBenenue B nmpogeccuio (cnenuajabHOCTh): 00IHe KOMIIeTEHIIUH
npogdeccuonana. Padbouas rerpaas cryaenra Ne2. Undopmanuonnas

KoMIeTeHIus npodeccuoHana: yueOHbie Matepuasl / aBT.-cocT. M. C.
Kunesuoga, C. B. Kynunosa. - Kupos: Pagyra-IIPECC, 2015. - 42 c. - Tekcr :
anextpoHHbIi. - URL: http://znanium.com/catalog/product/526583

7.Jlanenkas A.B. TlamsaTka cTyaeHTy o0 6ubmuoTeke, Oubmmuorpadguu, yMeHUU
yuTaTh U padoTath ¢ kHUuro. Kpacuomap. Kyo I'AY, 1982. — 24c.

9 Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJTEKOMMYHUKAIIUOH-
Hoil ceTH «AHTEpHET»

Ilepeuens ObC
Ne | HammenoBanue | Temarnka Hauano HanmenoBanue opranuzanuy 1 HOMep
pecypca JIEUCTBUSA U | IOrOBOpA

CpOK
JNEUCTBUA
JI0TOBOpa

1 | Znanium.com | YuusepcamsHas | 17.07.2019 | JloroBop Ne 3818 OBC ot 11.06.19
16.07.2020

17.07.2020 | Horosop 4517 OBC ot 03.07.20
16.01.2021

17.01.21 | Horosop 4943 OBC ot 23.12.20
16.07.21



https://znanium.com/catalog/product/974490
https://znanium.com/catalog/product/514263
http://znanium.com/catalog/product/526581

2 | U3marensctBo | Berepunapus 00O «M3n-Bo Jlanb»

«Jlanb» Cenbck. X03-B0 | 13.01.2020 | Kourpakt Ne940 or 12.12.19
TexHomorus 12.01.2021
XpaHEHUs U
nepepaboTKu

[HIIEBBIX 13.01.21 | Kontpakt Ne 814 ot 23.12.20 (c 2021
IPOYKTOB 12.01.22 | roga oTa. KOHTPAKThl HA BETEPUHAPHIO U
TEXHOJIOTHIO TIepepad.)

KonTpakt Ne 512 ot 23.12.20.

3 | IPRbook VYuusepcanpnas | 12.11.2019- | OO0 «Aii [Tu Op Meaua»
11.05.2020 | JIunen3uonHbIN 10roBOopNe5891/19 ot
12.11.19
12.05.2020

11.11.2020 | OOO «Aii ITu Op Meauay»
JIunensuonHbIi 1oroBopNe6707/20 ot
12.11.2020 | 06.05.20

11.05.2021
000 «Aii I1u Op Menua»
Jlunien3noHHbIH 10roBOpNe7239/20 ot
27.10.20

10 MeToanueckue yKa3zaHusl Uil 00y4alOIIMXCHA 10 OCBOEHHIO
TUCHUILIAHBI

W3ydyeHne NUCUUIUIMHBI HAYMHAETCs ¢ MpopaboTku paboudeil mporpammsl,
ocoboe BHUMaHHUE YyAeNseTcs UeNsM, 3ajadaM, CTPYKTYpe U COAEPIKaHUIO
JUCHMIUIMHBL, a TaK)Ke METOJUKaM M CIoco0aM OLIEHKHM 3HaHUM CTyneHTOB. [l
OpraHu3alMu Y4eOHOro Ipoliecca M OLEHKH 3HAaHUN CTYAEHTOB NPUMEHSETCS
yuebHoe mocoboue aBTopoB ['puropam O.B., Tpyouwnun A.M. «Opranuzamus
NesATEIbHOCTH M OLIEHKa pe3yibTaToB padoTsl kadeapr» (Kyol'AY, 2012, 596 c.),
JonyuieHHoe MHHHCTEpCTBOM CelbCKOro Xo3siiictBa PD B kauectBe yueOHOro
OCOOUS 1J1sl CUCTEMBI JOTOJHUTEILHOTO 00pa30BaHMUS.

Bo Bpems mpakmuueckux 3anamuii paccMaTpUBAIOTCA  BOIPOCHI,
YTOUHSAIOIIME W JOMOJHSIONIME JICKUMOHHBIA MaTepuan, OCYILIECTBISETCA
KOHTPOJIb CAMOCTOSITEJIbHON paOOThl U YPOBHSI 3HAHUM CTY/ICHTOB.

KoHTposib OCBOEHMS AMCHMIUIMHBI HPOBOAUTCA B COOTBETCTBUM C Il

Kyol'AY 2.5.1-2016 «Texkyuuii KOHTpOJb YCIEBAEMOCTH M MPOMEXYTOUHAs
aTTeCTalUs CTYJIEHTOBY.

Tekymuii KOHTPOJIb MO JUCHMIUIMHE  MO3BOJISIET OUEHUTh CTENEHb
BOCTIpUATUSI Y4eOHOro Marepuana M TPOBOJAUTCS JJISI OILICHKH Pe3yIbTaToB
M3YYCHUS Pa3/eNIOB U TEeM AUCHUIUIMHBI. TEeKyIui KOHTPOJb MPOBOJUTCS Kak
KOHTPOJIb TEMaTHYECKUH (IT0 UTOraM M3Y4YEeHUs ONPEIeICHHBIX TeM JUCIUILIUHBI)
U pyOeXHBIA (KOHTPOJb OINPEACICHHOIO pas3lena WU HECKOJBbKUX pa3/ielioB,
nepeja TeM, Kak NPUCTYNUTh K U3yUYEHUIO OYepeTHON YacTh yueOHOro maTepuaa)




C UCIIOJIB30BAHUEM TCCTOBBIX BaHaHHfI.

11 Iepeyenb MHGPOPMANMUOHHBIX TEXHOJIOTHIl,HCIIOJIb3yeMbIX
IPU OCYHIECTBJICHHH 00pPa30BaTeJIbHOIO Mpouecca no AUCHMILIHHE,
BKJIIOYAsI nepevYeHb NMPOrPaMMHOI0 o0ecnieueHus1 u

UH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

NupopmaliioHHbIE TEXHOJOTHUHU, HCIOJIb3yeMble TMPH OCYIIECTBICHUHU
00pa3oBaTeNLHOTO Mpoliecca N0 AUCHUIUINHE, T03BOJISIOT:

- 0o0ecreynTh B3aUMOJACHCTBUE MEXAY y4YaCTHHKaMu 0Opa3oBaTebHOTO
mporecca, B TOM YHCIE CHHXPOHHOE W (WMJIM) aCHHXPOHHOE B3aWMOJICHCTBHE
nocpeacTsoM cetu "MHTepHeT";

- (uxcupoBate X0a  00pa3oBaTEIbHOrO  Ipoliecca,  Pe3yJIbTaToOB
IPOMEXYTOUHOM aTTecTalud 1O JAMCHUIUIMHE U  Pe3ylbTaTOB OCBOCHUS
o0pa30BaTeNbHOM MTPOrPaMMBI;

- OpraHu30BaTh IpOLECC 00pa30BaHUsl MYTEM BU3YyAIHU3ALMH H3y4yaeMoOi
uH(GOpMaIMU TIOCPEICTBOM HCIIOIb30BaHU PE3EHTALUH, Y4eOHBIX (PUIbMOB;

- KOHTPOJIMPOBaTh pE3yJbTaThl OOYYEHHs] HAa OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUSI.

[Iepeuenp nmuuensnonHoro 10

No HaumeHnoBanue KpaTKOC OIIMCaHUueC

1 MicrosoftWindows OmneparmonHas cucremMa

2 Microsoft Office (Bxmrouaer Word, | [Taketr opHCHBIX PUITOKEHUI
Excel, PowerPoint)

3 MicrosoftVisio CXeMBbI ¥ TharpaMMbI

4 | AutodeskAutocad CAIIP

5 Statistica CratucTuka

6 Cucrema tectupoBanusi INDIGO TectupoBaHue




12 MarepuajJbHO-TeXHUYeCKOe olOecnedyeHue st 0O0y4eHHUs: IO
AUCHMILIIMHE

Ne i/t

HaumenoBanme yueOHBIX
HPEIMETOB, KyPCOB,
JUCIHIUINH (MOZyJIeH),
NPaKTHKH, HHBIX BUIOB
y4eOHOU AeATeTHbHOCTH,
IIPeyCMOTPEHHBIX yIeOHBIM
IUTaHOM 00pa3oBaTeIbHON
POTrpaMMBbL

HauMeHOBaHHE TOMEIICHUH U1 IPOBEACHHUS BCEX BU/IOB
y4eOHOM AeATeNbHOCTH, IPEIYCMOTPEHHOH yueOHBIM
IUTAaHOM, B TOM YHCJIE TIOMEIIEHUS ISl CAMOCTOSTEIILHOH
paboTsl, ¢ yKa3aHuEeM NepedHsi OCHOBHOTO 000pYAOBaHHUS,
y4eOHO-HaIIAAHBIX T0COOUI U HCIIOIB3YeMOTO
HPOrPaMMHOTO 00eCTICUeHHUS

Anpec (MeCTONONOXKEHHE)
MOMEIICHHMIT 7151 TPOBEICHHS
BCEX BUJIOB y4eOHOH
JeATEIBHOCTH,
MIPENYCMOTPEHHON y4eOHBIM
IUTAaHOM (B CITydae
peanu3anuy 00pa3oBaTeNbHON
MIPOTrpaMMBI B ceTeBOi hopme
JIOTIOJIHUTEIIBHO YKa3bIBACTCS
HaMMEHOBaHUE OpPTaHU3alliH,
C KOTOPOH 3aKITI04YeH
JIOTOBOP)

BBeZ[eHI/Ie B CIICIUAJIBHOCTD

TTomentenne Ne205 DJI, mocamouHbIx MecT — 28;
miomans — 87,3M?; moMeleHue sl XpaHeHUs U
poQHIAKTHYECKOTO 00CTYKUBaHHS Y4eOHOTO
00opyI0BaHUs.

TEXHHUYECKUE CPEeICTBA 00yUEHUS

(mpunTep — 1 1WIT;

3KpaH — 1 mrt.;

cereBoe obopynoBanne — 1 mT.;

KOMIBIOTEp MMEePCOHATBHBIN — 14 1mIT.);

Joctym k cetn «VHTepHeT»;

JOCTYII B 3JIEKTPOHHYIO HH(POpMALMOHHO-
00pa30oBaTeNbHYIO CPEy YHUBEPCHUTETA,
[lepcoHanbHBIN KOMIBIOTEP — 12T

573-201512 ot 02.01.2016 (IIpenocraBnenue
0e3JIMMUTHOIO IocTyna B MHTepHeT, 200 Mour/c,
ITAO «Poctenexom»)

MS Windows 7 pro, Ne187 ot 24.08.2011
AutoCAD cereBast nuueH3us a0 Bepcun 2012
MS OfficeStandart 2010

MSVisio 2007-2016, o nporpamme
MSDreamSpark, 17x-201403 ot 25 mapta 2014r.

r. Kpacunonap, yin.
Kamuunna 1. 13, 3panue
y4eOHOTo KopIryca
¢axynbreTa
3NEeKTpU(PHUKALIUU




