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Ilepeuens Komnemenyuii U UHOUKAMOPOE OOCMUNCEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN0E PopmMuposanus
6 npoyecce 0C60CHUA OUCUUNTIUH b
Komnerenmus:
ITK-1CnocobeH pa3pabaTelBaTh OTAEIbHBIE pa3/ieNbl IPOSKTAa HA PAa3IMUHBIX CTAAUAX MPOESKTUPOBAHMS CUCTEMBI 3IEKTPOCHAOKEHUS U
0(OpMIIATh TEXHUYECKYIO TOKYMEHTAIIHIO.
WHauKkaTopel JOCTHKEHUS KOMIIETEHLIUU:
[1K-1.13HaeT OCHOBHBIE HOPMBI, IPAaBUJIA U MOJIOKEHHSI, UCIIOJIb3YeMbIe MTPH TMPOCKTUPOBAHUU CUCTEMBI JIEKTPOCHAOKEHHUS; KITACCUPHUKAIIHIO,
KOHCTPYKIIMHU, TEXHUYECKHE XapaKTEPUCTUKH 000pYIOBAHUS CUCTEMBI AJIEKTPOCHAOKEHNUS,
[1IK-1.2YMeeT mpoBOIUTH TEXHUKO-SKOHOMHUYECKYIO OIEHKY pPa3pabOTaHHOW CHUCTEMBI AIIEKTPOCHAOXKEHHS; HCIIOJIB30BaTh TEOPETHUYECKHE
3HaHUS Ha NPAKTUKE IPU MPOESKTUPOBAHUM CUCTEMBI 3JIEKTPOCHAOKEHHUS
[1K-1.3Bnageer 0a30BHIMH 3HAHUSMH B OOJIACTH CHCTEM OJJIEKTPOCHAO)KCHWS; HAaBBIKAMH HCIIOJIb30BAaHMS OCHOBHBIX METOJIOB pacdeTa JUIs
MIPOEKTHUPOBAHUS CUCTEM DIIEKTPOCHAOKEHUS
Jns ouHOrO OoTNNENnEHUs
HNupuxatopsl Jrtansl GOpMHUPOBAHHS B NPoLecce 0CBOCHHS IMCIUILIHHBI
JIOCTHIKEH U Jexuun IpakTH4ecKne Jla6opaTopubie KypcoBoii mpoexT Hauwenosanue
KOMIIETEeHI[U U 3aHATHSA 3aHATHSA (padora) OUeH0UN020 cpedcmea

PaGota ¢ KOHTpOJIBHO-
U3MEPUTEITBHBIMU
npubopamu U
CIIPaBOYHUKAMHU

PabGora ¢ KOHTpoOJIBHO-

[K-1.1 Pazmen 1-13 Pazmen 1-13 He npexycMoTpeHbI He npemycMoTpeHbt

MK-1.2 Pasnen 1-13 Pasnen 1-13 He npenycmoTpenst He npenycmorpensr | H3MEPUTCIBHBIMU
npudopaMu "

CIPaBOYHHKAMHU
PaGora ¢ KOHTpOJIBHO-

[K-1.3 Pasnen 1-13 Pasnen 1-13 He npenycmoTpenst He npenycmotpensr | A3MCPUTCIBHBIMU
npudopamu "

CIIpaBOYHUKAMU




JJ1s 3A09HOTO OTACACHUS

HNuaukatopsl Jrtanbl (GOpMUPOBAHMSA B NIpollecce OCBOEHUS THCIUILIMHbI Haumenosanie
JOCTHKEHM S Jlekuuu IMpakTnyeckmne JlabGopaTtopHbie KypcoBoii npoekt
KOMIIETEeHI[MH 3aHATHA 3aHATHA (pab6ora) OUenoH020 cpedcmea
PaGota ¢ KOHTpOJIBHO-
HU3MEPUTEITEHBIMH
[IK-1.1 Paznen 1-13 Paznen 1-13 He npenycmoTpenbl He npenycmoTpenst HpI/I6I())paMI/I "
CTIIPaBOYHHKAMH
PabGota ¢ KOHTpOJIBHO-
[K-1.2 Pasnen 1-13 Paszen 1-13 He nipeycMoTpeHsl He npexycmorpensr | A3MEPUTCIBHBIMU
npubopamu u
CIPaBOYHHKAMH
PaGota ¢ KOHTpOJIBHO-
IK-1.3 Paszmen 1-13 Paszmen 1-13 He npeycMoTpeHst He npexycmorpensr | A3MEPHUTCIBHBIMU
npubopaMu u
CTIPaBOYHHKAMH
J151 04HO-320YHOI0 OT/EJICHNUS
HNuaukatopsl Jrtanbl (GOpPMUPOBAHMSA B NIpollecce OCBOEHUS THCIUILIMHbI Haumenosanie
JOCTHKEHM S Jlexkuuu IIpakTnyeckmne JlaGopaTtopHbie KypcoBoii npoekt
KOMIIeTEHIIUH 3aHATHSA 3aHATUA (pab6ora) OUenoun020 cpedcmea
PaGota ¢ KOHTpOJIBHO-
U3MEPUTEITEHBIMH
[K-1.1 Paznen 1-13 Paznen 1-13 He npenycmoTpensl He npenycmoTpenst HpI/I6I())paMI/I "
CTIPaBOYHHKAMH
PabGota ¢ KOHTpOJIBHO-
[K-1.2 Pasnen 1-13 Paszen 1-13 He npemycMoTpeHsbI He npenycmorpensr | H3MCPUTCIILHBIMU
npubopamu u
CTIPaBOYHHKAMH
PaGora ¢ KOHTpOJBHO-
IK-1.3 Paznen 1-13 Paznen 1-13 He npesycMoTpeHb! He npegycmotpensr | H3MCPUTCIBHBIMU
npubopamu U
CIPaBOYHHKAMH




Ilepeuenv oyenounvlx cpeocme no oucyunaune (Mooysi)

JUJ1g OYHOT'O OTAEICHUS

Tekymias paboTa CTy/IeHTa B TEUCHUE CEMECTPa MumH. Makec.
3HAYCHUE | 3HAYCHUE
PacuetHo-rpaduueckas pabora 36 60
TeKYIIUH PEHTHHT Ry 36 60
I[J'ISI 3a0YHOI'0 1 OYHO-3a0YHOT'0O OTACJICHUA
Tekymias paboTa CTy/IeHTa B TEUCHUE CEMECTpa MumH. Makec.
3HAYCHUE | 3HAYCHHUE
KoHTtponbHas pabota 36 60
TeKYIIUH PEHTHHT Ry 36 60




Illkana ouenueanusn

Mudposoe
BbIpa:KeHHue

Boipa:xenue B
oajIax:

CaoBecHoe
BBIpajKeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHA NMPHU (hopMe KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OIeHKOM

3avger

5

87-100

OTiIuyHO
(3auTeHO)

OrleHKa «OTJIHYHO» BBICTABISCTCA CTYAEHTY, €CJIH TEOPETHUYECKOE
coJiep>kaHhe Kypca OCBOCHO TMOJHOCTBIO, 0€3 MpoOemoB; MCcUYepIbIBAIOIIE,
MOCJIC/IOBATENIbHO, YETKO W JIOTHYECKH CTPOHHO H3JaraeT Marepuar,
CBOOOJIHO CIIPaBISIETCS C 3ajjayaMy, BOMPOCAMH W JAPYTHMH BHIAMH
MPUMEHEHHUST 3HAHUI, UCMONB3yeT B OTBETE JOMOJHHUTEIBHBIA MaTepHal
BCC MPECAYCMOTPCHHBLIC HpOFpaMMOﬁ 3aJaHusl BBIIIOJIHCHBI, KA4€CTBO HX
BBIIIOJIHEHUA OILICEHCHO YHCIOM 6aJ'IJ'IOB, 6HI/I3KI/IM K MaKCUMaJIbHOMY;
aHAMM3UPYET TOJIYYCHHBIC PE3YJIbTAThl, MPOSBISET CAMOCTOSATEILHOCTh
MIPY BBIMTOJHEHUH 3aJTaHUN

74 - 86

Xopo1io
(3auTeHo)

OneHka «XOpOIIO» BBICTABISETCS CTYAEHTY, €CIH TEOPETHYECKOe
coJiep)kaHUE Kypca OCBOCHO IIONHOCTBIO, HEOOXOAWMBIE MpPaKTHUECKUE
KOMIICTCHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIYCMOTPCHHBIC
mporpaMMoii  oO0y4deHHsT y4deOHble 3aJaHWS BBIIOJHEHBI, KAdeCTBO WX
BBITIOJTHEHHS JIOCTaTOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTrepual,
rPaMOTHO U MO CYIIECTBY H3JAraeT €ro, He JOMycKas CYIIECCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

60 - 73

Y noBnersopu
TEILHO
(3auTeHo)

OueHkKa  «yJOBICTBOPUTENBHO»  BBICTABISETCS  CTYICHTY,  €CIH
TEOPEeTUYECKOe COJepKaHHE Kypca OCBOCHO YAaCTHYHO, HO MPOOENsl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBLIIMHCTBO MPEAYCMOTPEHHBIX
HpOrpaMMOH 3a/IaHNH BBIITOJIHEHO, HO B HUX UMEIOTCSI OIIHOKH, TIPH OTBETE
Ha MOCTaBJICHHBIH BONPOC CTYIEHT AOITYCKAaeT HETOYHOCTH, HEOCTATOYHO
MpaBUWIbHBIE (OPMYTUPOBKH, HAONIONAIOTCS HApYIIEHHUs] JIOTMYeCKOit
MOCJIEJ0BAaTEILHOCTH B M3JIOKEHHH IPOTPAMMHOT0 MaTepHara.

Orenka

«3a4YTCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBEThI Ha BOIIPOCHI IIO
TEMaM OUCHHUIIIIMHBI ITOCJICOO0BATCIIbHEI,

JIOTUYCCKHU

HC3HAUUTCIIBHBIC HCI0YCTHI
TaKHe
CaMOCTOATCIIBHOTO

CTYJICHTA,

OIIMOKY | TIp

W3TIOKEHBI,  JIOMYCKAIOTCS
B OTBETE
OTCYTCTBHE

peUCBBIC

KakK
BbIBOJA4,

Hwxe 60

Heynosnersop
UTEIBHO
(He3auTeHo)

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABISAETCS CTYAECHTY, €CIIM OH HE
3HACT 3HAYUTENBHOW YacTH MPOrpaMMHOIO MaTepuana, JOIYyCKaeT
CYIIECTBEHHbIC OIIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPyJHCHUSMH
BBIMOJIHSCT — TpakTH4Yeckue paboThl, HEOOXOAWMBIE  MPAKTUYECKHUE
KOMIIETCHIMM HE CQOPMUPOBAHbI, OONBLIIMHCTBO HPEAYCMOTPEHHBIX
nporpaMMoii 00y4eHHsl y4eOHBIX 3aJaHHil HE BBITOJHEHO, KA4eCTBO HX
BBITTOJIHEHHSI OLIEHEHO YHMCIIOM OaJJIOB, OM3KHM K MUHUMAILHOMY

Orenka
CTYIIEHTY,

«HE 3a4YTCHO»
€CIIn

BBICTaBJIISICTCS
CTYAEHT HE€ 3HAaeT

OCHOBHBIX ITOHATHU TEMBI JUCHUIIIINHBI,
HC OTBCYACT Ha JOIOJHUTCIBHBIC U
HaBOJAIIHEC BOIIPOCHI MTPEIIOAaBATCIIA.




KpaTkas xapakTepucTHKA OLIEHOYHBIX CPeCTBA

No HanmeHoBaHue IIpencrasienue
I /;[ OII€HOYHOI0 KpaTtkas xapakTepucTiHKa OLEHOYHOT0 CPeACTBA OII€HOYHOI0
cpeacrsa cpeacrsa B gpoHae
1 2 3 4
. Kommnekr
CpencTBo NpoBEpKH YMEHUN IPUMEHATH
Kontponbnast KOHTPOJIBHBIX
MOJIyYCHHBIC 3HAHUS JJI PEIICHUS 3a]1a4 .
1 pabota 3aJlaHuil 110
ONPEIETICHHOr0 THIIA 110 TEME WM pa3lieny.
BapUaHTaM
PacueTHo CpencTtBo NpoOBEPKHA YMEHUI TPUMEHSTh Kommnekr 3amanmii
MOJIyYEHHBIE 3HAHUS 10 3apaHee ONpeeIeHHOM JUTS BBITIOJTHEHUS
2 rpadudeckas .
pabota METOAMKE TS pEIISHUs 3a/1a4 WM 3aJJaHui 10 pacyeTHo-

MOIYJIO WKW JUCHUIIIIMHE B LICJIOM.

rpapudeckoil paboThbl




MuHucTepcTBO HaAyKH U BhIcIIEero oopazoBanus Poccuiickoit @enepannu

HuxnHexkaMCKkuil XUMUKO-TEXHOJIOTHYECKUIM (MHCTUTYT) (eepaibHOTO
rocyJapCTBEHHOTO OIOIKETHOTO 00pa30BATENBLHOTO YUPEKACHUS
BBICIIET0 00Opa3oBaHus
«Ka3zaHckuil HallMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOTMUECKUN YHUBEPCUTET

Dakynbmem UHGOPMAYUOHHBIX MEXHOI0UL
Kagheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«3AEKTpOIHEPTETUKA U DACKTPOTEXHUKAY
[Tpodwns/ [Iporpamma «IDIeKTPOCHAOKECHHE

PacueTrHo-rpajguueckasi padbora
1o nucuurinHe «HaaexxHOCTh IeKTPOCHA0KEHUS»
(IUTsl OYHOTO OTIIEJICHUS, 320YHOTO M OYHO-3a09HOTO OTJICIICHU)
KourpoJuabsHas padora
no nucuurinHe «HaaesxxHOCTh JIeKTPOCHA0KEHUS»
(111 OYHOTO OTAEICHHMSI, 3a0YHOTO U OYHO-3A0YHOTO OTACICHHS)

3AJAHHUE 1
1. Onpenenenne HaJEKHOCTU B SHEPTETHKE.
2. CuHTe3 ONTHUMAJIbHOM CXEMBI I CUCTEM DJIEKTPOCHAOKEHHUST COOCTBEHHBIX
HYXJ 3JIEKTPOCTAHIU .
3AJJAYA

3aBOJ MOJIyYaeT IEKTPOIHEPTUIO OT OJHOTO NCTOYHUKA TUTAHUS —
palioHHOM moAcTaHIUU cucTemsl (puc. IT 1).

[TapaMeTpbl MOTOKOB OTKA30B (k) U MPEIHAMEPEHHBIX OTKJIIOUEHHH (V)
AJIEMEHTOB CUCTEMBI JIEKTPOCHAOKEHUS, CpEeTHNE BPEMEHA BOCCTAHOBJICHUS (7;) U
JUTUTEIILHOCTh TIPEeIHAMEPEHHBIX OTKIIt0ueHuH (7,) mpuBenens B Tadm. I1 1.

OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI DJIEKTPOCHAOKEHUS,
CpeHee BpeMsl BOCCTAaHOBJIEHUS, a TAKXKE HEJOOTITYCK JJIEKTPOIHEPTUH 3a TOL,
CUMTAasl, 4YTO CPEIIHIS rOA0Bas MOIIIHOCTh 3aBojia P paBHa 3 MBT.

IIpu pacyeTe NpUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUEHHMS TIOCIIEI0BATENBHO
BKJIFOYEHHBIX 3JIEMEHTOB LIETIEW COBMENIAIOTCS N0 BpeMeHU. Hane:xxHocTh
HMCTOYHUKOB MUTAHUS HE YUUTHIBATD.

CUCTEMA B1 ni B2

®_|_ || 3ABO[

Puc. I'l 1. Cxema anekrtpocHabXXeHunsa 3aBoga.




Taommma I1 1.

DJIeMEHT B1 JI1 B2

Ao, L ron 0,098 0,021 0,045

1/ron

| ,xm 18

To. 15 30 15

V, l/ron 0,3 0,2 0,3

T, 4 50 40 50
3AJIAHME 2

1. OcHOBHBIEC MOHATHUS HAJIC)KHOCTHU.
2. Ananu3 Hajie:)XHOCTU U BBIOOP cxembl OPY - 220 kB nipu npoeKTHpOBaHUH.
3AJJAYA.

3aBoJ MOJIyYaeT 3JIEKTPOIHEPTUIO OT TPEX UCTOUHUKOB nuTanus — [ POC u
JBYX pailoHHBIX noAcTaHuuii cucteMsl (puc. I1 2). Kaxxnas nens Moxer
MPOITYCTUTH BCIO HEOOXOUMYIO 3aBOJIY MOIIIHOCTb.

[TapameTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIIOUEHUIN
(v)251eMEHTOB CHCTEMBI AJICKTPOCHAOKEHUS, CPEAHIE BpEMEHa BOCCTAHOBJICHUS
(7s) ¥ JUIATENBHOCTH TIPETHAMEPEHHBIX OTKIIIOUEHUH (7,) mpuBeaeHbl B Ta0JLIT 2.

OnpenenuTs napaMeTp MOTOKa OTKA30B CUCTEMBI AJIEKTPOCHAOKEHMS,
Cpe/Hee BpeMs BOCCTAaHOBJIECHUS, a TAKXKE HEJOOTITYCK DJICKTPOIHEPTUH 3a TO/I,
CUMTAasl, 4YTO CPEIIHsS TOA0Bast MOITHOCTH 3aBoja P paBHa 40 MBT.

[Ipu pacyeTe NpUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUEHHS NIOCIIEI0BATENBHO
BKJIFOYEHHBIX 3JIEMEHTOB LIETIEM COBMENIAIOTCS 10 BpeMeHu. Hane:xxHoCTh
VMCTOYHUKOB MUTAHUS HE YUYUTHIBATD.

rPac B1
~ | | B2
O—H_H L
I I B5 n3 B6  CWCTEMA
3ABO/] | | | | @
| Iﬂl | [ - [
MPaC B3 J12 | |
O—H_H -
-
Puc. 1 2. Cxema anekTpocHabXxeHuns 3aBoaa.
Tao6muma I1 2
DJIeMEHT Bl J1 B2 B3 J12 B4 BS J3 B6
Ao,
1/xM TOx 0,099 0,023 0,048 0,137 0,019 0,133 0,055 0,021 0,055
1/ron
| kM 100 50 50
Tg, q 10 20 10 15 30 15 20 40 20
V, 1/ron 0,4 0,3 0,4 0,4 0,3 0,4 0,4 0,3 0,4
To, 9 60 50 60 80 20 80 70 40 70




3AJAHME 3

1. Mepa Hagexunoctu. [lokazarenu HaJIe)KHOCTH.
2. DxcnepTHO-(haKTOPHBIN aHAJIN3 HAJE)KHOCTH CXEM palOHHBIX MOACTAHLIUH.
3AJAYA.

3aBOJ MOJIyYaeT MIEKTPOIHEPTHIO OT IBYX NCTOYHUKOB ITUTAHUS — IBYX
pailoHHbIX nojcTaHiuii cucteMsl (puc. 11 3). Kaxzaas 1iens MoeT npoImyCcTuTh
BCIO HEOOXOJUMYIO 3aBOJ1y MOIIIHOCTb.

[TapameTpsl TOTOKOB OTKa30B (1,) ¥ MpeTHAMEPEHHBIX OTKIIOYEHUN
(v)311eMEHTOB CHCTEMBI 3JICKTPOCHA0KEHUS, CPEITHUEC BPEMEHA BOCCTAHOBIICHHSI
(7s) ¥ IIMTEIBHOCTD MPEIHAMEPEHHBIX OTKIIIOUYCHHUH (7,) ipuBeieHbI B Tab. I1 3.

Omnpenenuts napameTp NOTOKA OTKA30B CUCTEMBI 3JIEKTPOCHAOKEHUS,
CpeHee BpeMsl BOCCTAaHOBJIEHUS, & TAKXKE HEJOOTITYCK JJIEKTPOIHEPTUH 3a TOL,
CUHUTasl, UYTO CPEJIHsS rOA0Basi MOIITHOCTH 3aBojia P paBHa 20 MBT.

IIpu pacyeTe npUHATBH, YTO NPEIHAMEPEHHBIE OTKIIOUEHHMS TIOCIIEI0BATENBHO
BKJIIOYEHHBIX 3JIEMEHTOB LIETIEW COBMENIAIOTCS N0 BpeMeHn. Hane:xxHocTh
VMCTOYHHUKOB MUTAHUS HE YUYUTHIBATh.

CUCTEMA B1
O—H_H R
S—HH
B4 3ABO/]
CUCTEMA B3 n2 I [ | I
O—HIH—"
) S
Puc. Il 3. Cxema anekTpocHabXxeHus 3aBoga.
Tao6aunma I1 3.
DJIeMEeHT Bl JI1 B2 B3 J12 B4
Ao,
1/xM rog 0,096 0,022 0,044 0,133 0,019 0,133
1/ron
| kM 50 50
Tg, 4 10 20 10 15 30 15
Vv, 1/ron 0,2 0,1 0,2 0,2 0,1 0,2
To, u 70 60 70 50 20 50

3AJIAHUE 4

1. C6op u1 06paboTKa cTaTUCTHYECKOW HHPOopMauu 00 0TKa3axX U aBapusX.
2. Ponw yemoBeueckoro (hakTopa B 00€CTICUCHUH HAIEKHOCTH
AIEKTPOIHEPTETUYECKUX YCTAHOBOK M CHCTEM.
3ATAYA.
3aBoj1 MOIYYaET JIEKTPOIHEPTHUIO OT IBYX UCTOUHUKOB MUTAHUS — JBYX
pailloHHbIX noJcTaHuii cucteMsl (puc. 11 4). Kaxaas 1iens MoKeT MpoIyCTUTh
BCIO HEOOXOJUMYIO 3aBOJ1y MOIIHOCTb.




[TapameTpsl TOTOKOB OTKA30B (1,) ¥ MpeTHAMEPEHHBIX OTKIIOYEHUMN
(v)251eMEHTOB CHCTEMBI AJICKTPOCHAOKEHUS, CPEHIE BpEMEHa BOCCTAHOBJICHHUS
(7s) ¥ UIATENBHOCTH TIPETHAMEPEHHBIX OTKIIIOUEHUH (7,) puBeIeHbI B Ta0JLIT 4.

OnpenenuTs napaMeTp MOTOKA OTKA30B CUCTEMBI AJIEKTPOCHAOKEHMUS,
CpeaHee BpeMs BOCCTAHOBJIEHHUS], @ TAKKE HEJIOOTITYCK AJIEKTPOIHEPTHUM 3a O/,
CUuTasl, 4YTO CPEIHssA rOA0Basi MOITHOCTH 3aBoja P paBHa 35 MBT.

IIpu pacuere NpUHSTH, YTO IPEAHAMEPEHHBIC OTKIIOUECHUS MMOCIE€I0BATEIBHO
BKJIFOUEHHBIX 3JIEMEHTOB 1IETIEH COBMENIAIOTCA MO BpeMeHu. Haie:kHOCTh
VMCTOYHUKOB MMUTAHUS HE YUNUTHIBATD.

CUCTEMA Bl T1 B2
Q [ | B3 T2
- @ ! {Q}
B6 T4 3ABO/I
CUCTEMA B4 T3 B5 _@_
n2
O—H T+ i
[ - |
Puc. I 4. Cxema anekTpocHabxeHns 3aBoja.
Taommna I1 4.
DremMenT B1, B2, B3 JI1 T1, T2 B4, B3, B6 2 T3, T4
Ao, 1/km ron 0,083 0,017 0,05 0,089 0021 | 0,06
1/ron
| kM 100 120
Tg, 4 20 40 60 30 50 70
V, l/ron 0,2 0,1 0,3 0,3 0,2 0,4
To, 4 50 40 30 60 40 40
3AJIAHHUE 5

1. IpodunaktTuyeckoe 0OCITYKMBAHUE YIIEKTPOOOOPYIOBAHUS.

2. IlorpemHocTh OLIEHKHU MoKa3aTeel HaJeKHOCTH U 30Ha HEOTIPEIEIICHHOCTH
KpUTEPUEB.

3AJAYA.

3aBoJ MOJTYYaeT 3JACKTPOIHEPTHIO OT ABYX UCTOYHUKOB MUTAHUS — IBYX
palioHHbIX nojicTaniuil cucteMsl (puc. 11 5). Kaxaas nens MoxkeT nponycTuTh
BCIO HEOOXOMMYIO 3aBOJ1y MOILHOCTb.

[TapameTpsl MOTOKOB OTKA30B (%) ¥ IPETHAMEPEHHBIX OTKIIOUYEHUH
(v)311eMEHTOB CHCTEMBI SJICKTPOCHA0KEHUS, CPEIHUEC BPEMEHA BOCCTAHOBIICHHSI
(7s) ¥ IIUTEIBHOCTD MPEIHAMEPEHHBIX OTKIIOUCHUH (7,) IpuBeeHbI B Ta0.I1 5.

OnpenenuTh napamMeTp MOTOKA OTKA30B CUCTEMBbI AJIEKTPOCHAOKEHUS,
CpellHee BpeMsi BOCCTAHOBJICHUS, a TAKKE HEIOOTITYCK 3JIEKTPOIHEPTUU 32 TO/,
CUMTAasl, YTO CPEIHSS TOI0Basi MOIIHOCTH 3aBojia P pasHa 40 MBT.

[Ipu pacuere NpUHATH, YTO NPEAHAMEPEHHBIE OTKIIIOUEHUS IOCIIE0BATEIbHO
BKJIFOUEHHBIX 3JIEMEHTOB LIl COBMEIA0OTCs o BpemeHu. HanexxHocTh
VMCTOYHUKOB MUTAHUS HE YUNUTHIBATS.



CUCTEMA B1 T1 B2
Z | ] B3
O—H I

B6 3ABO/]

CUCTEMA B4 T2 B5

O—

|2

Puc. I 5. Cxema anekTpocHabxeHusa 3aBoaa.

.
S

Ta6auma I1 5.

Drerent BI.B2. B3 I T B4, B5. B6 T2 2

Ao, 1/kmron 0,082 0,055 0,020 0,075 0,060 0,022
1/ron

| kM 70 50
To. 4 30 60 50 30 70 50

V. Uron 0,25 0,15 0,35 0,30 0,25 0,35
To 4 20 30 50 40 30 60

3AJJAHME 6

1. Cratuctuueckas olleHKa IOKa3aTesel HaleXKHOCTH.

2. TPOrHO3MPOBAHHUE HAJEKHOCTH U CTpaTErusl NPOPUIAKTHIECKOTO
00CITy’KMBaHUS BBICOKOBOJIBTHBIX BBIKIIIOUATEICH.

3AJAYA.

3aBOJ1 OIYYAET 3JIEKTPOIHEPTUIO OT ABYX MCTOYHUKOB MUTAHUS — IBYX
pailoHHbIX nojcTaHuui cucteMsl (puc. 11 6). Kaxaas niens MoeT npormyCcTuTh
BCIO HEOOXOJMMYIO 3aBOJ1y MOILIHOCTb.

[TapameTpsl TOTOKOB OTKA30B (1) U MPEeIHAMEPEHHBIX OTKIOYEHUN
(v)311eMEHTOB CHCTEMBI 3JICKTPOCHAOKEHUS, CPEIHUE BPEMEHA BOCCTAHOBIICHUS
(7s) ¥ IIUTETBHOCTH MPETHAMEPEHHBIX OTKIIIOYCHHH (7,) IpuBeeHBI B Ta0.I1 6.

Omnpenenuts napameTp NOTOKA OTKA30B CUCTEMBI AJIEKTPOCHAOKEHUS,
CpellHEe BpeMsl BOCCTAaHOBJICHUS, a TAKXKE HEOOTILYCK 3JIEKTPO3HEPTUH 32 IO/,
CUHUTAasl, UYTO CPEJIHSS rOA0Basi MOIITHOCTH 3aBojia P paBHa 15 MBT.

IIpu pacyere IpUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUYEHHUS [I0CIIEI0BATEIBHO
BKJIFOYEHHBIX 3JIEMEHTOB LIENIEW COBMELIAIOTCS 110 BpeMeHu. HanexxHocTs
VCTOYHHUKOB MUTAHUS HE YUYUTHIBATh.

CUCTEMA T1
~ 1
© O

4 3ABO/JI

CUCTEMA T3
Sy O

Puc. 1 6. Cxema anekTpocHabxeHunsi 3aBoga.




Taomumna I1 6.

DIeMEHT T1 T2 JI1 T3 T4 J12
Ao, 1/xm ron 0,055 0,066 0,022 0,055 0,065 0,021
1/ron
I kM 120 150
Tg, 4 60 50 40 50 40 30
V. 1/ron 0,20 0,22 0,33 0,15 0,20 0,35
To 4 60 70 40 50 60 30

3AJIAHUE 7

1. MeTtoabl CTAaTUCTUYECKOTO aHAIU3a HAIC)KHOCTH.

2. TlorpenrHocTh OIIEHKH MOKa3aTesel HaJIeKHOCTH U 30Ha HEOTPEISICHHOCTH
KPUTEPHUEB.

3AJJAYA.

3aBoJ MOJy4aeT 3JIEKTPOIHEPTUIO OT OJHOTO UCTOYHUKA TUTAHUS —
palioHHOM ToACTaHIIUK cucTeMbl (puc. IT 7).

[TapameTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIIOUEHUIN
(v)251eMEHTOB CHCTEMBI AJICKTPOCHAOKEHUS, CPEHIE BpEMEHA BOCCTAHOBJICHHUS
(7s) ¥ JUIATENBHOCTH TIPETHAMEPEHHBIX OTKIIIOUCHUH (7,) IpuBeaeHbI B Ta0JLIT 7.

OnpenenuTs napaMeTp MOTOKa OTKA30B CUCTEMBI AJIEKTPOCHAOKEHMS,
Cpe/Hee BpeMs BOCCTAaHOBJIECHUS, a TAKXKE HEJOOTITYCK DJICKTPOIHEPTUH 3a TO/I,
CUMTasl, UTO CPEJIHsS TOA0Bas MOIIIHOCTH 3aBojia P paBHa 2 MBT.

[Ipu pacyeTe NpUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUEHHUS MIOCIIEI0BATEIIBHO
BKJIFOYEHHBIX 3JIEMEHTOB LIETIEM COBMENIAIOTCS 10 BpeMeHu. Hane:xxHoCTh
VMCTOYHUKOB MMUTAHUS HE YUYUTHIBATD.

CUCTEMA Bl T1 B2 J1k1 B3 T2 B4

O—H KD D H

Puc. I 7. Cxema anekTpocHabxeHus 3aBoaa.

Taomuna I1 7.
DeMeHT B1, B2 T1 JI1 B3, B4 T2
Ao, 1/kmron 0,095 0,068 0,015 0,091 0,0
1/ron
| kM 50
To. 4 20 50 20 30 60
V. Uron 0,21 0,25 0,30 0,20 0,18
To 4 ) 30 50 50 )

3AJAHHUE 8
1. AHaiu3 IpUYUH OTKA30B.
2. TIOBBITIICHUE HAJIC)KHOCTH PACTIPECITUTEILHBIX YCTPOUCTB ¢ 00XOHON
CHUCTEMOM IIVH.
3AJJAYA.
3aBO/1 MOTYYAET JIECKTPOIHEPTHUIO OT OJTHOTO UCTOYHUKA MUTAHUS — PAOHHOM
nojcTaHiuu cuctemsl (puc. I1 8).




[TapameTpbl TOTOKOB OTKA30B (1,) ¥ MPeTHAMEPEHHBIX OTKIIOYEHUH (V)2JIEMEHTOB
CHCTEMBI DJIEKTPOCHA0KEHHUsI, CPETHNAE BpEeMEHa BOCCTAHOBIICHUS (T5) U
JUTUTEITLHOCTh TIPETHAMEPEHHBIX OTKII0UeHUH (7,) mpuBeneHsl B Tabi.I1 8.
OnpenenuTs napameTp MOTOKA OTKA30B CUCTEMBI 3JIEKTPOCHA0XKEHMSI, CpEIHEE
BpEMsI BOCCTAHOBJIEHUS, a TAK)KE HEIOOTITYCK 3JIEKTPO3HEPTUH 3a TOJl, CUUTAsL, YTO
CpeaHss roI0Basi MOIIHOCTH 3aBoja P pasHa 1,5 MBT.

[Ipu pacueTe NpUHSTH, YTO MPETHAMEPEHHBIE OTKIIOUEHHUS MTOCIIEI0BATEIBHO
BKJIIOUEHHBIX 3JIEMEHTOB LIeTlel COBMEIIAoTCs 1o BpeMeHu. HagexxHocthb
VMCTOYHUKOB MMUTAHUS HE YUNUTHIBATD.

CUCTEMA Bl T1 B2 m B3

D wor

Puc. 1 8. Cxema anekTpocHabxeHus 3aBoga.

Tao6aunma I1 8.
DeMeHT Bl T1 B2 JI1 B3
Ao, 1/xm ron 0,096 0,056 0,097 0,027 0,094
1/ron
| ,xkm 80
To 20 60 20 38 50
V. Uron 0,22 0,25 0,35 0,22 0,27
To d 20 80 40 50 40

3ATAHHUE 9
1. Metoapl CTAaTUCTUYECKOTO KOHTPOJISI KAYECTBA U HAJIC)KHOCTH.
2. 3ajada MpOEKTUPOBAHUS M IKCIUTyaTalliy, TpeOyIoNre aHaIm3a
HaJICKHOCTHU.

3AJAYA
3aBOJ] MOJIyYaeT JIEKTPOIHEPTUIO OT OJJHOTO UCTOYHUKA MUTAHUS — PAHOHHOMN
nojicTaHIuu cucteMsl (puc. I19).
[TapaMeTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIIOUEHUH (V)3JIEMEHTOB
CUCTEMBI AJIEKTPOCHAOKEHNS, CPETHNE BpEMEHA BOCCTAHOBIICHUS (T5) U
JUIMTEJIbHOCTh IPEIHAMEPEHHBIX OTKIItOUeHuH (7,) npuBeneHsl B Tad.I1 9.
OrnpenenuTh napaMeTp MOTOKa OTKA30B CUCTEMBI SJIEKTPOCHAOKEHUS, CpeHEe
BpeMsl BOCCTAHOBJICHHUSI, a TAKKE HEJIOOTIYCK AJIEKTPOIHEPTHUH 3a TOJI, CUUTAsS, YTO
CpeaHss To/I0Basi MOIIHOCTH 3aBojia P paBHa 1,2 MBT.
[Ipu pacyeTe NpUHATH, YTO MPEIHAMEPEHHBIE OTKIOUYEHHUS OCIEI0BATEIBHO
BKJIFOUEHHBIX 3JIEMEHTOB LIETIEH COBMENIAIOTCS 10 BpeMeHu. Hane:xkHoCTh

HCTOYHHUKOB IIMTAHUA HC YYUTHIBATD.
CUCTEMA T1 11 T2

O—HO— (D 7

Pwuc. I 9. Cxema anekTpocHabxeHus 3aBoaa.




Taomuna I1 9

DJIeMEHT T1 JI1 T2
}f?r';;m o 0,55 0,025 0,065
| ,xm 150

Tg, 4 60 40 60
v, 1/rox 0,25 0,21 0,27
To, 4 70 50 70

3AJIAUA.

3AJIAHME 10
1. AHAIUTHYECKUN pacueT HAJEKHOCTH Ha OCHOBE BEPOSTHOCTHBIX MOJICIICH.
2. CpaBHUTEIBHBIN aHAJIN3 HAJCKHOCTHU YIPOIIECHHBIX CXEM MOJICTaHIUH.

3aBoJ MOJyYaeT 3JIEKTPOIHEPTUIO OT TPEX UCTOUHUKOB IMUTAHUS — PAOHHBIX
nojactaniuii cuctemsl (puc. I1 10).

[TapameTpsl TOTOKOB OTKA30B (1) ¥ MpeTHAMEPEHHBIX OTKIIOYEHUHN
(v)251eMEHTOB CHCTEMBI AJICKTPOCHAOKEHUS, CPEHIE BpEMEHa BOCCTAHOBIICHUS
(7s) ¥ UIATENBHOCTH TIPETHAMEPEHHBIX OTKIIIOUEHUH (7,) mpuBeneHsl B Ta0.IT 10.

OnpenenuTs napaMeTp MOTOKA OTKA30B CUCTEMbI AJIEKTPOCHAOKEHMUS,
CpellHee BpeMsi BOCCTaHOBJIEHUS, a TAKXKE HEOOTITYCK 3JIEKTPO3HEPTUU 32 IO/,

CUuTasl, 4YTO CPEJIHss rOA0Bast MOIIHOCTH 3aBojia P paBHa 50 MBT.

[Ipu pacuere NpUHSATH, YTO NPEeTHAMEPEHHBIE OTKIIOUEHHUS MOCIEA0BATEILHO
BKJIFOUEHHBIX 3JIEMEHTOB LieNIel COBMEIIAOTCs 110 BpeMeHu. HanexxHocTh
VCTOYHUKOB IUTAHUS HE YUUTHIBATb.

CUCTEMA

O+

CNCTEMA

O—FHOH+

©
©

3ABO/I

T6

I3

T5 CUCTEMA

-

Puc. 1 10. Cxema anekTpocHabxeHus 3aBoga.

O+

Taomuna IT 10

DJIeMEHT T1, T3 JI1, JI2 T2, T4 T5, T6 JI3
?f/’rg; kM ron 0,66 0,022 0,55 0,61 0,033
| o 130 110
To. 60 40 50 55 45
V. lron 0,29 0,22 0,28 0,33 0,26
Ty 70 60 70 70 50




3AJJAHUE 11

1. JIOruko-BepOSITHOCTHBIN pacyeT HaJeKHOCTHU C TIOMOLIBIO JIEPEBA OTKA30B.

2. AHanu3 BIUSAHUSA OTKA30B YCTPOMCTB pesIeHOM 3allUThl HAa HAIEKHOCTD
pacnpeeuTENLHON CETH.

3ATAYA.

3aBOJ MOJIyYaeT MIEKTPOIHEPTUIO OT TPEX UCTOYHUKOB MUTAHUS — PAHOHHBIX
nojactanuuii cucremsl (puc. I1 11).

[TapameTpsl TOTOKOB OTKA30B (1) ¥ MpeIHAMEPEHHBIX OTKIIOYEHUN
(v)311eMEHTOB CHCTEMBI 3JICKTPOCHA0KEHUS, CPEITHUEC BPEMEHA BOCCTAHOBIICHHSI
(7s) ¥ IIMTEIBHOCTD MPETHAMEPEHHBIX OTKIIIOUCHHUH (7,) ipuBeeHbI B Ta0a.IT 11.

Omnpenenuts napameTp NOTOKA OTKA30B CUCTEMBI 3JIEKTPOCHAOKEHUS,
CpeHee BpeMsl BOCCTAaHOBJIEHUS, & TAKXKE HEJOOTITYCK JJIEKTPOIHEPTUH 3a TOL,
CUHWTasl, YTO CPEAHAS TOA0BAST MOIIIHOCTh 3aBojia P paBHa 55 MBT.

IIpu pacyeTe NpUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUYEHHUS IIOCIIEI0BATEIBHO
BKJIIOYEHHBIX 3JIEMEHTOB LIETIEW COBMENIAIOTCS N0 BpeMeHn. Hane:xxHocTh

HNCTOYHHKOB IIUTAHHA HC YUUTHIBATD.
CUCTEMA T1

O+

n3 T3 CUCTEMA

swsos [——HDHO

CVICTEMA T2 nz
OO+
Puc. M 11. Cxema aneKkTpocHabxeHuns 3aBoaa.

Taomuna IT 11

DJIeMEeHT Tl JI1 T2 J2 T3 JI3
Ao, L/xcm ron 05 0,021 06 0,025 07 0,031
1/ron
| kM 180 170 150
Ts, u 60 40 65 45 55 50
V. 1/ron 0,31 0,25 0,33 0,24 0,33 0,23
To, 4 66 50 68 50 71 56

3AJIAHME 12

1. TaOaUYHO-IOTHYECKHUH METOJ M aHAJIN3 HAJIE)KHOCTH TJIaBHBIX CXEM
AJIEKTPUYECKUX COCIUHECHUM.
2. MeToabl MHOTO-1IEJIEBOM ONITHMM3AIIHH.
3AIAYA.
3aBO/1 MOMYYaAET AJIECKTPOIHEPTHUIO OT TPEX UCTOUHUKOB MTUTAHUSA — PAUOHHBIX
nojAcTaHiui cuctemsl (puc. I1 12).
[TapameTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIIOUCHUIN
(v)371eMEHTOB CHCTEMBI DJICKTPOCHAOKEHUS, CPEAHIE BpeMeHa BOCCTaHOBJICHHUS
(7s) ¥ JUIMTENBHOCTH TPEIHAMEPEHHBIX OTKIIIOUCHHUH (7,) mpuBeaeHbl B Ta0m.IT 12.



OnpenenuTs mapaMeTp IMOTOKa 0TKa30B CUCTEMBI AJIEKTPOCHAOKECHHS,
CcpeaHee BpeMsi BOCCTAHOBJIEHHUS, @ TAK)KE HEJIOOTITYCK AJIEKTPOIHEPTUH 3a IO,

CUMTasl, YTO CPEJHsSI TOA0Basi MOITHOCTH 3aBojAa P paBHa 46 MBT.

IIpu pacyere npUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUYEHHUS IIOCIIEI0BATEIBHO
BKJIFOYEHHBIX 3JIEMEHTOB LIETIEW COBMENIAIOTCS N0 BpeMeHu. Hane:xxHoCTh
VMCTOYHUKOB MUTAHUS HE YUYUTHIBATD.

CUCTEMA

T1

O+Dhe =

CUCTEMA

T2

B2

3ABO/L

B3

3

L/

O

(OH

Puc. I 12. Cxema anekTpocHabxeHns 3aBoaa.

T3

CUCTEM£

Taobmuma I1 12

DitemeHT T1, T2 J1, 12 Bl, B2 T3 3 B3
Ao, 1/kM rog; 1/rox 071 0,022 0,038 0,72 0,018 0,035
I ,xm 150 180

Ts, 1 60 30 10 60 30 15
V, 1/rox 0,33 0,3 0,4 0,3 0,3 04
To, u 70 50 60 60 40 80

3AJTAHHUME 13
1. Anroputm pacuera Ha/JIe)KHOCTH TJIABHBIX CXEM AJIEKTPUUECKUX

COE€IMHEHUM.
2. OCHOBBI ONITUMAJIBHOTO MPOPUIAKTUYECKOTO 00CTYKUBAHUSI.
3AJJAYA.

3aBoJ MOJyYaeT JIEKTPOIHEPTUIO OT OJHOTO UCTOYHUKA TUTAHUS —
paiioHHOM moAcTaHuu cucteMbl (puc. I 13).

[TapameTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIIOUCHUHN
(v)251eMEHTOB CHCTEMBI 3JICKTPOCHAOKEHUS, CPEHIE BpEMEHA BOCCTAHOBIICHHUS
(7s) ¥ JUIATENTBHOCTH TIPETHAMEPEHHBIX OTKIIIOUEHUH (7,) ipuBeieHbl B Ta0.IT 13.

OrnpenenuTs napaMeTp MOTOKA OTKA30B CUCTEMBI AJIEKTPOCHAOKEHHUS,
CpeaHee BpeMs BOCCTAaHOBJIEHUS, a TAKKE HEJOOTITYCK DJIEKTPOIHEPTUH 3a TO/I,
CUuTasl, 4YTO CPEIIHss rOA0Bast MOITHOCTH 3aBoja P paBHa 1,4 MBT.

[Ipu pacyeTe IpUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUEHHUSI MIOCIIEI0BATEIILHO
BKJIFOYEHHBIX 3JIEMEHTOB LIETIEM COBMENIAIOTCS IO BpeMeHU. Hanie:xxHOoCTh

HCTOYHHUKOB IIUTAHUA HC YUYUTHIBATD.
B2 T1 B3

CUCTEMA Bl 1 @
O+ H o onowm | A
Q-

Puc. N 13. Cxema anekTpocHabxeHus 3aBoga.




Tao6muma I1 13

DeMeHT Bl T B2, B3 T1 B4, B5 T2
Ao, 1/xm ron 0,044 0,022 0,026 0,55 0,021 0,62
1/ron
| ,xm 80
Tg, 4 15 30 20 60 15 60
V. 1/ron 0,4 0,3 0,4 0,35 0,4 0,33
To 4 40 50 45 60 40 60
3AJIAHUE 14
1. O6mue BONpoChl ONTUMU3ALMHA TEXHUYECKUX PEIIEHUN C yUeTOM
HAJIEKHOCTH.
2. AHaJ'II/I3 HaJICKHOCTHU BHCKTpH‘ICCKOﬁ qacTu CTaHHHﬁ.
3AJIAUA.

3aBoJ MOJy4aeT 3JIEKTPOIHEPTUIO OT OJHOTO UCTOYHUKA TUTAHUS —
palioHHOM ToAcTaHIIUK cucTeMbl (puc. IT 14).

[TapameTpsl TOTOKOB OTKA30B (1) ¥ MpeTHAMEPEHHBIX OTKIIOYEHUHN
(v)251eMEHTOB CHCTEMBI AJICKTPOCHAOKEHUS, CPEHIE BpEMEHa BOCCTAHOBIICHUS
(7s) ¥ JUIATENBHOCTH TPETHAMEPEHHBIX OTKIIIOUEHUH (7,) IpUBEICHBI B Ta0JI. 14.

OnpenenuTs napaMeTp MOTOKA OTKA30B CUCTEMbI AJIEKTPOCHAOKEHMUS,
CpeaHee BpeMs BOCCTAHOBJIEHHUS], @ TAKKE HEJIOOTITYCK AJIEKTPOIHEPTUM 3a O/,
CUuTAasl, 4YTO CPEJIHsSA rOA0Bast MOIIHOCTH 3aBoja P paBHa 4,1 MBT.

[Ipu pacyeTe NpUHATDH, YTO MPEIHAMEPEHHBIE OTKIIOUCHHUS TTOCIIEI0BATEIHLHO
BKJIFOUEHHBIX 3JIEMEHTOB LIETIEH COBMENIAIOTCS IO BpeMeHU. Hane:xkHOoCTh

HCTOYHHUKOB IIUTAHUA HC YUYUTHIBATD.
B1 m B2

CUCTEMA T1 BS

@* B3 n2 B4 || 3ABOJL

Puc. I 14. Cxema anekTpocHabxeHus 3aBoaa.

Taomuua I1 14

DreMeHT B1, B2 JI1 B3, B4 J12 T1 B5
Ao, 1/knron 0,055 0,025 0,045 0,025 0,52 0,019
1/ron,
| kM 100 100
Tg, 4 15 35 17 30 50 10
Vv, 1/roxn 0,4 0,3 0,4 0,3 0,4 0,4
To 1 30 50 30 50 60 60
3AJIAHHUE 15
1. HemapameTpudeckue OLIEHKH HAJIC)KHOCTH JIEKTOIHEPTreTHUECKUX
YCTaHOBOK.
2. Bwi0op cxembl arperara 6ecriepeOOHHOTO TUTAHUSI.
3AJTAYA.

3aBOJ] MOJIyYaeT MEKTPOIHEPTUIO OT JIBYX UCTOUYHUKOB MUTAHUS — PAHOHHBIX
noAcTaHu cuctemsl (puc. I 15).




[TapameTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIIOUCHUN
(v)251eMEHTOB CHCTEMBI AJICKTPOCHAOKEHUS, CPEAHIE BpEMEHa BOCCTAHOBIICHHUS
(7s) ¥ JUIATENBHOCTH TPETHAMEPEHHBIX OTKIIFOUEHUH (7,) IPUBEICHBI B TAa0JI.15.

OnpenenuTs napaMeTp MOTOKA OTKA30B CUCTEMBI AJIEKTPOCHAOKEHMUS,
CpeaHee BpeMs BOCCTAaHOBJIEHUS, a TAKKE HEJOOTITYCK DJIEKTPOIHEPTUH 3a TO/I,
CUuTasl, 4TO CPEJIHss TOA0Bast MOIIHOCTH 3aBoja P paBHa 35 MBT.

[Ipu pacyeTe NpUHATDH, YTO MPEAHAMEPEHHBIE OTKIIOUEHHUS TTOCIIEI0BATEIHHO
BKJIFOUEHHBIX DJIEMEHTOB IIETIeH COBMEIIaloTCs 1o BpeMeHu. HanesxxHocTh
VMCTOYHUKOB MMUTAHUS HE YUNUTHIBATD.

B2 T1 B3 B7 T3 B8

3ABO/I

B6 CUCTEMA

CUCTEMA B1 n

Puc. 1 15. Cxema anekTpocHabxeHns 3aBoga.
Tabmuma I1 15

OnemenT B1, B6 il B2,B4,B7,B9 | TI1,T2 83’]‘5’15688’ 1
Ao, 1/km ron 0,095 0,024 0,088 0,55 0,055 0,022
1/ron

| kM 160 140
T 4 15 40 10 60 10 30
V, 1/ron 04 0,3 0,4 0,5 0,4 0,3
To, 4 30 50 30 70 25 45

3AJIAHUE 16

1. AHaN3 HAJEKHOCTHU MOACTAHIUNA PACIIPEICTUTEIbHBIX CETEH.
2. Metoapl pacuera HaJEKHOCTH IIEKTPOIHEPTETUUECKIX YCTAHOBOK.
3AJAYA.

3aB0oJ] MOJIy4YaeT IEKTPOIHEPTUIO OT JIBYX UCTOYHUKOB MUTAHUS — PAHOHHBIX
noAcTaHui cuctemsl (puc. I1 16).

[TapameTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIIOUCHUN
(v)3J1eMEHTOB CHCTEMBI JICKTPOCHAOKEHUS, CPEAHIE BpEMEHA BOCCTAHOBIICHHUS
(7s) ¥ IIUTETBHOCTH MPETHAMEPEHHBIX OTKIIFOUYCHUH (7,) ipuBeeHbI B Ta0.I1 16.

OnpenenuTs napamMeTp MOTOKA OTKA30B CUCTEMBbI JJIEKTPOCHAOKEHUS,
CpeIHee BpeEMs BOCCTAHOBJIEHUS, a TAKKE HEJOOTITYCK JJIEKTPOIHEPTUH 3a TO/,
CUuTasl, 4YTO CPEJIHss rOA0Bast MOIIHOCTH 3aBojia P paBHa 44 MBT.

[Ipu pacyeTe NpUHATDH, YTO MPEIHAMEPEHHBIE OTKIIOUCHHUSI TIOCIIEI0BATEIILHO
BKJIFOYEHHBIX 3JIEMEHTOB LIETIEW COBMENIAIOTCS IO BpeMeHu. Hane:xxHoCTh
MCTOYHUKOB MUTAHUS HE YUYUTHIBATD.



CUCTEMA

B1

B3

i

n2

B2

T1

B4

3ABOJI

T2

B5 n3

B7 na

Puc. 1 16. Cxema anekTpocHabxeHns 3aBogaa.

B6

CUCTEMA

B8

Taomuna I1 16

BI.B3.B5. | B2 B4, B6,
DleMeHT B7 BS T1 T2 JI1, JI3 J12, J14
Ao, l/km ron 0,099 0,088 0,50 0,60 0,077 0,091
1/rox
| ,xm 12 13
To. u 10 10 50 50 40 44
V. lrox 0,44 0,45 0,55 0,55 0,42 0,43
Ty 1 30 40 70 80 50 60
3AJIAHME 17

1. Tlokazarenu HaJIe’)KHOCTU. Y CIOBHOCTh M HEOTIPEICIEHHOCTh OLICHKU
MoKasarejieil HaJle)KHOCTH.

2. CHHTE3 ONTUMAJILHOH cXeMbI 6 KB JJIs1 CHCTCMBI Z-)JICKTpOCHa6)K€HI/UI

CO6CTB€HHBIX HYXII.
3AJTAUA.

BaBOI[ IMOJIYy4acT JJICKTPOSHCPIUI0 OT OAHOI'O HCTOYHHKA ITMTAHUSA —

palioHHOM moAcTaHIuu cucTeMsbl (puc. I1 17).

[TapameTpbl TOTOKOB OTKA30B () U MPETHAMEPEHHBIX OTKIIOUEHUN

(v)3J1eMEHTOB CHCTEMBI 3JICKTPOCHAOKEHUS, CPEAHIE BpEMeHa BOCCTAHOBJICHUS
(7s) ¥ JUIATENBHOCTH TPETHAMEPEHHBIX OTKIIIOUCHUH (7,) IpUBEICHBI B Ta0J.17.
OnpenenuTs napaMeTp MOTOKA OTKA30B CUCTEMBI AJIEKTPOCHAOKEHMUS,
CpeaHee BpeMs BOCCTAaHOBJIECHUS, a TAKKE HEJOOTITYCK JIEKTPOIHEPTUHU 32 TO/I,
cUuTasl, 4YTO CPeIIHss rOA0Bast MOIIHOCTH 3aBoja P paBHa 8,8 MBT.

[Ipu pacueTre NpUHSATH, YTO MPETHAMEPEHHBIE OTKIIOUEHHUS MTOCIEI0BATEIBHO

BKJIFOUCHHBIX 2JIEMEHTOB IeeH COBMCINAIOTCH 110 BpEMCHMU. Haﬂe)KHOCTL
HCTOYHHUKOB IIUTAHUA HC YUYUTHIBATD.

Bl n B2

CUCTEMA

&

B4 n2

B5

Puc. M 17. Cxema anekTpocHabxeHus 3aBoaa.

O
O

B3

B6

3ABO/I




Taomuna I1 17

DeMeHT BI, B4 T B2, B5 T1, T2 B3, B6 2
Ao, 1/xm ron 0,093 0,025 0,088 0,55 0,099 0,018
1/ron
| ,xm 10 10
Tg, 4 15 30 15 40 10 40
V. 1/ron 0,4 0,3 0,4 0,5 0,4 0,33
To 4 30 60 40 70 40 65
3AJIAHME 18
1. HeHapaMeTpI/IquKI/Ie OLCHKHU HAJACKHOCTHU C-)J]CKTPOSHepFCTI/IquKI/IX
YCTaHOBOK.

2. Panb yenoBeueckoro gakropa B 00eCreYeHUHN HAIEKHOCTH
AIIEKTPOIHEPTETUYECKUX YCTAHOBOK.
3AJJAYA.

3aBoJ MOJy4aeT JIEKTPOIHEPTUIO OT IBYX UCTOYHUKOB MUTAHUS — PAHOHHBIX
nojcTaniui cucteMsl (puc. I1 18).

[TapameTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIIOUCHUN
(v)271eMEHTOB CHCTEMBI DJICKTPOCHAOKEHUS, CPEAHIE BpEMEHA BOCCTAHOBIICHHUS
(7s) ¥ JUIMTENBHOCTH TPETHAMEPEHHBIX OTKIIIOUEHUH (7,) puBeeHbl B Ta0.IT 18.

OnpenenuTs napaMeTp MOTOKa 0TKA30B CUCTEMBI AJIEKTPOCHAOKEHMS,
CpeaHee BpeMs BOCCTaHOBJICHUS, a TAKKE HEJOOTITYCK DJICKTPOIHEPTUH 3a TO/I,
CUMTasl, YTO CPEAHSS TOJI0Basi MOIIHOCTH 3aBoja P pasHa 40 MBT.

[Ipu pacueTe NpUHSATH, YTO MPETHAMEPEHHBIE OTKIIFOUCHHUS MTOCIIEI0BATEIBHO
BKJIFOUEHHBIX 3JIEMEHTOB 1IeTIel COBMENIAoTCs 1Mo BpemeHu. HagexxHocthb
MCTOYHUKOB MUTAHUS HE YUYUTHIBATD.

B1 n B2 T1 B3 B7 T3 B8 N3 B9

CUCTEMA

B4

n2

BOsE

B5 T2 B6

BOsE

3ABO/J

| HOH

BI0 T4 B11

na

KO

Puc. 1 18. cxema anekTpocHabxeHus 3aBoga.

CMCTEMA

B12

Tabonuua I1 18

B1. B2, B3, BIO0, B4, BS, B6, B7.BS,
Drtement Bini M4 | T T4 o .3 | T2 T3
Ao, 1/iemron 0,094 0,022 0,55 0,066 0,017 0,65
1/ron

| kM 7 8

To 16 30 20 15 20 50
v, 1/rox 0,42 0,35 0,41 0,43 0,48 0,42
Ty 4 30 50 40 23 a2 55




3AJTAHUE 19

1. Awnanu3 u obOecrieueHre HAJAC)KHOCTH IEKTPOIHEPTETUUECKUX YCTAHOBOK U

CHCTEM.
2. MeToabl MHOTOIIEIEBOM ONITHMH3AIIHAH.
3AJIAYA.

3aB0oJ] MOJIyYaeT IEKTPOIHEPTUIO OT JIBYX UCTOYHUKOB MUTAHUS — PAaHOHHBIX
nojAcTaHiui cuctemsl (puc. I1 19).

[TapameTpsl TOTOKOB OTKA30B (1) ¥ MpeIHAMEPEHHBIX OTKIIOYEHUN
(v)311eMEHTOB CHCTEMBI 3JICKTPOCHA0KEHUS, CPEITHUEC BPEMEHA BOCCTAHOBIICHHSI
(7s) ¥ IIUTEIBHOCTD MPETHAMEPEHHBIX OTKIIFOUCHUH (7,) ipuBeeHbl B Ta0.IT 19.

OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI DJIEKTPOCHAOKEHUS,
CpelHee BpeMs BOCCTAaHOBJIEHUS, a TAKKE HEJOOTITYCK 3JIEKTPOIHEPTUH 3a TO/I,
CUHWTasl, YTO CPEAHAS TOA0BAs MOIIIHOCTh 3aBojia P paBHa 55 MBT.

[Ipu pacyeTe NpUHATDH, YTO MPEAHAMEPEHHBIE OTKIIOUEHHUS MTOCIIEI0BATEIHHO
BKJIFOUEHHBIX 3JIEMEHTOB 1IETIeH COBMEIIAI0TCs 0 BpeMeHu. Hane:xxHocTh
HMCTOYHUKOB MUTAHUS HE YUUTHIBATD.

Bl m B2 Tl

CUCTEMA j—@ BB 13 B6 | cvctema
| |
s on o wo n | 3801 (<(OH H |

Puc. 1 19. Cxema anekTpocHabxeHns 3aBoga.

Taomuna I1 19

DeMeHT BI, B2, B3,B5 | JIl,J12 T1, T3 T2 B4, B6 3
Ao, 1/xm ron 0,095 0,022 0,51 0,57 0,092 0,017
1/Ton

| kM 11 17
Tg, 4 10 30 40 50 15 40
v, 1/ron 0,44 0,33 0,89 0,88 0,42 0,33
To 4 40 50 60 70 30 40

3AJIAHME 20

1. TpodummakTudeckoe 0OCITyKUBaHUE CUIIOBBIX TPAHCPOPMATOPOB.
2. AHamW3 MPUYUH OTKA30B AJIEKTPOYCTAHOBOK.
3AJTIAYA.

3aB0oJ] MOJIy4YaeT IEKTPOIHEPTUIO OT JIBYX UCTOUYHUKOB MUTAHUS — PAaHOHHBIX
nojAcTaHiui cuctemsl (puc. I1 20).

[TapameTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIIOUCHUHN
(v)351eMEHTOB CHCTEMBI DJICKTPOCHAOKEHUS, CPEAHIE BpEMEHA BOCCTAHOBIICHHUS
(7s) ¥ IMTENBHOCTH TPEIHAMEPEHHBIX OTKIIIOUEHUH (7,) mpuBeaeHsl B a0, 11 20.

OnpenenuTs mapaMeTp IMOTOKa 0TKa30B CUCTEMBI AJIEKTPOCHAOKECHHS,
CpeaHee BpeMsi BOCCTAHOBJICHHUS, @ TAKKE HEJIOOTITYCK AJIEKTPOIHEPTUH 3a IO,
CYHUTasl, 4YTO CPEJIHsS rOA0Basi MOIITHOCTD 3aBojia P paBHa 60 MBT.



IIpu pacuere NpUHATH, YTO IPEAHAMEPEHHBIE OTKIIOUYEHUS 10CIIEN0BATEIBHO
BKJIFOUEHHBIX JIEMEHTOB LIETIEN COBMELIAIOTCA MO BpeMeHu. Haie:xHoCTh
VMCTOYHHKOB TUTAHUS HE YUNUTHIBATb.

CUCTEMA B1 n B2 T1
O—+HH Q-
|
3ABO/1
CUCTEMA B3 n2 B4 T2
O-HH O
|

Puc. T 20. Cxema anekTpocHabxeHns 3aBoaa.

Tabmura I1 20

DneMeHT B1, B2 JI1 T1 B3, B4 J12 T2
%o, /i ron 0,096 0,019 0,62 0,056 0,026 0,057
1/ron
| kM 80 70
Tg, q 12 35 45 10 50 40
V, 1/ron 0,44 0,35 0,48 0,33 0,48 0,42
To, u 30 60 50 35 70 45
Kpurepuu oneHku:

Kpurepuii ouenku banasl Ouenka 3aureno /

He 32YTEeHO

Jlornueckn 00OCHOBAHHEIC, MOJHBIC
MpaBUJIbHBIE OTBETHI HAa BOIPOCHI. 60 OO 3autero
Pa3BepuyThIe OTBETHI Ha
JIOTIOJTHUTEILHBIC BOTIPOCHI.
JlocTaTouHO MOJHBIM OTBET. MMeroTcs
TPYITHOCTH B OOOCHOBAHHOCTHU CBOETO 50 Xoporo 3a4yTeHo
OTBCTA.
Henonueiii oTBeT (B 00MHKX YepTax) Ha 36 ¥ HOBACTBOPUTENBHO 3autero
BOITPOCHI.
Henornunoe noctpoeHue oTBera Ha
Bompockl. HepackpsiTa TemaThka <36 HeynosnerBopurensHo | He 3aureno
BonpocoB. OTCYTCTBHE apTyMEHTAIIUH.




MuHucTepcTBO HaAyKH U BhIcIIEero oopazoBanus Poccuiickoit @enepannu

HuxnHexkaMCKkuil XUMUKO-TEXHOJIOTHYECKUIM (MHCTUTYT) (eepaibHOTO
rocyJapCTBEHHOTO OIOIKETHOTO 00pa30BATENBLHOTO YUPEKACHUS
BBICIIET0 00Opa3oBaHus
«Ka3zaHckuil HallMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOTMUECKUN YHUBEPCUTET

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL
Kagheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«3AEKTpOIHEPTETUKA U DACKTPOTEXHUKAY
[Tpodwns/ [Iporpamma «IDIeKTPOCHAOKECHHE
Cemectp: 8 — ouHoe oTaeneHue, 10 — 3a04HO€E OTAEIICHUE

Bomnpocs! k 3k3amMeny
ITo muciunnue b1.B.11 «HaneXHOCTh 2I€KTPOCHA0KEHU
(U1t OYHOTO OTICIICHHUS, 320YHOTO ¥ OYHO-3a0YHOTO OTACIICHUS)

[TonsiTHEe HAAEKHOCTH.

CocrostHust 00BbEKTA.

OTtka3bl.

DJIEMEHT U CUCTEMA.

Kareropuu s1ekTponpueMHHUKOB.

CpenctBa o0OecrieueHus: HaJEKHOCTH.

3agaya TEOpUU HAIC)KHOCTH.

Cnyuaiinoe coObiTue. OCHOBHBIE OIIPEIETIEHUS.
Teopema CII0)KEHUS] BEPOSITHOCTEN.

0. Teopema yMHOXKEHUSI BEPOSITHOCTEH.

11. ®opmyiia MOAHON BEPOSITHOCTH.

12. ®opmyna baiteca.

13. Cxema bepnymim.

14. CnyuaiiHas BeIMYUHA.

15. OCHOBHBIE 3aKOHBI pacIpeIeICHUS.

16. [lomonHUTEIHHBIC 3aKOHBI PACTIPE/ICIICHUS.

17. OcHOBHBIE XapaAKTEPUCTUKHU CITYyYaHHON BEIUUUHBI.
18. HopmanbHBIi 3aK0H pacipeiesiCHHUS .

19. DkcnoHeHIMaTbHBIN 3aKOH pacipeieIeHusI.

20. Pacnipenenenus I[lyaccona.

21. Pacnipenenenue BeitOymna.

22. I'enepanbHasi COBOKYITHOCTh U CIydaiiHas BHIOOpKA.
23. CraTtuctryeckasl OlleHKa pe3yJbTaTOB U3MEPEHUH.
24. TIpoBepka CTaTUCTHYECKUX THIIOTE3.

25. Kpurepuii [Tupcona.

HBoOoo~NoGkwWNE



26.

Kpurepuit Gumepa.

27. MeTobl OTIpeieNICHHsI TIOKa3aTeNeH.

28. CTeHI0BbIE HCIBITAHHUSL.

29. BoccranaBnuBaeMble 1 HEBOCCTAHABIIMBAEMBIE DJIEMEHTEI.

30. [Tokazarenu HagEeKHOCTH HEBOCCTAHABIMBAEMBIX DJIEMEHTOB.

31. IToka3zarenu HaJeKHOCTH BOCCTaHABIMBAEMBIX DJIEMEHTOB.

32. [lotpebuTenu uHGpOpMaLIUK O HAJAECKHOCTH.

33. [locTpoenne MaTreMaTHYECKOM MOJIENT HAJICKHOCTH.

34. Mopenb BOCCTaHABIMBAEMOI'O DJIEMEHTA.

35. CipaBOYHbBIC TaHHBIE O HAJIEKHOCTH JIEMEHTOB.

36. CTpyKTypHBIE CXEMbI HAJICKHOCTH.

37. IlocnenoBaTeabHOE COCTMHEHUE DJIEMEHTOB.

38. [MapannenbHOE COEMHEHUE DIIEMEHTOB.

39. CMmemanHO€e COeIMHEHUE DJIEMEHTOB.

40. [TocnemoBaTebHOCTH pacueTa COCTUHCHUHA dJIEMEHTOB.

41. HapexxHocTh TUMOBBIX 3JIeMeHTOB U cxeM COC: TpanchopmaTopsi.

42. HanexHOCTh THHOBBIX 3JIeMEHTOB U cxeM COC: JInuumn.

43. HagexxHOCTh THNOBBIX djeMeHTOB uW  cxeM CDC: KomwmyTarmoHHas
amnmnaparypa.

44, HanexHOCTh TUITOBBIX 271eMeHTOB 1 cxeM COC: Ceknuu HInH.

45. HagexHOCTh THITOBBIX 3J1eMeHTOB U cxeM COC: PeneciiHas 3ammTa.

46. HanexHOCTh THIIOBBIX diIeMeHTOB U cxeM COC: PagnanbHble CXEMEL.

47. HanexxHOCTh TUIOBBIX 3JieMeHTOB U cxeM COC: IlpocThie MarucrpajibHbIE
CXEMBEI.

48. HamexHOCTh TUITOBBIX 371eMeHTOB U cxem COC: J[BOiHbIE MarucTpasiy.

49. MeToasl ananu3a HajgexxHocTd COC: AHATUTHYECKAN METO/I.

50. Metonp! anammza HaaesxkHocTH COC: JIoTHKo-BepOSATHOCTHBIA METO/I.

51. Metoap! a"Hamu3a HagexkHoctd COC: TabIUYHO-TOrHYECKUA METOI,.

52. CpencTBa MOBBIIICHUS HAJICKHOCTH.

53. Cnioco0Osb1 pesepBupoBanus B COC npeanpusTus.

54. CniocoOsb1 pesepBupoBanusi B COC nexa.

55. Bribop uncna TpancpopmaTopoB.

56. Bei00op MOIITHOCTH CHIJIOBBIX TPaHC(HOPMATOPOB.

57. Bugpl ymiep6a 0T HEHaIS)KHOCTH JIEKTPOCHAOKECHHMS.

58. YaenbHbI# ymepo.

59. BimsHrE TeXHOJIOTHYECKOro Ipoliecca Ha HaJAeKHOCTb.

60. Onenka ymiep0a moTpeOuTeNo.

61. [lena pucka.

62. MeToMka pacueTa KaluTajJbHbIX 3aTpar.

63. MeTonka pacueTa dKCIUTyaTallMOHHBIX 3aTpar.



MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3J1eKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8— 04HOE OT/EIIEHUE;
10 — 3a04HOE OTHENECHUE

DK3aMeHAIIMOHHBIN Omjer Ne 1

1. IlousiThe HaIEKHOCTH.
2. T'enepanbHasi COBOKYIHOCTh U CIy4aiiHasi BBIOOpKa.
3. HanexHocTs THIIOBBIX 31eMeHTOB U cxeM COC: KommyTanmoHHas anmaparypa.

CocraBuTteib /_;g,y‘;/gj;x AdmstyHor 1.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTENHHOIO YUPEKECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE OT/ENICHUE;
10 — 3ao4HOE oTHEIEHUE

JK3aMEeHALMOHHBIN Ouiaer Ne 2

1. CocrosHus 00beKTA.
2. CrarrcTudeckas OllEHKA Pe3yJIbTaTOB H3MEPEHUSI.
3. Hagexuocts THIIOBEIX 2ieMeHTOB U cxeM COC: Cekiuu InH.

CocraButenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATEIBCKUN TEXHOIOIMUYECKUA YHUBEPCUTET»

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8— 04HOE OT/EIIEHUE;
10 — 3a04HOE OTHENECHUE

IK3aMeHAIIMOHHBIH Omjaer Ne 3

1. Ortkassl
2. TIpoBepka CTaTHCTHYECKUX THUIIOTES.
3. HapexuocTh TUIIOBBIX 31eMeHTOB U cxeM COC: Peneiinag 3amura.

CocraBuTelib /_g,y‘}/ga Adisarynos N.®.

MunucrepctBo 006pazoBanus U Hayku Poccuiickoit denepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE OT/ENICHUE;
10 — 3ao4HOE oTHEIEHUE

IK3aMEeHAIIMOHHBIN Omiaer Ne 4

1. DnemeHr u cucrema.
2. Kpurepwii [TupcoHa.
3. HagexxHocts THUIIOBEIX 2i1eMeHTOB U cxeM COC: PaguanbpHble CXEMBL.

CocraButenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHekaMCKuit XUMUKO-TEXHOJIOTHUECKUH (MHCTUTYT) (eiepaIbHOr0 rocy1apCcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8— 04HOE OT/EIIEHUE;
10 — 3a04HOE OTHENECHUE

DK3aMeHAIlMOHHBIH Omjer Ne 5

1. Kareropuu 31€KTpONpUEMHHUKOB.
2. Kpurepuii umepa.
3. HapexHocTh THIIOBBIX 35ieMeHTOB 1 cxeM COC: IIpocThie MarucTpaibHbIe CXEMBI.

CocraButenn Adnarynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTENBHOIO YUPEKIECHUS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DjieKTpoIHEPreTuKa M 3JeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE OT/ENICHUE;
10 — 3ao4HOE oTHEIEHUE

DK3aMeHAIIMOHHBIN Oomjer Ne 6

1. CpenctBa obOecrieueHUs HAJICKHOCTH.
2. Meronbl onpeneneHus mokasaremnei.
3. HanexHocTh THIOBBIX 1eMeHTOB M cxeM COC: JIBOHHBIC MaruCTPaIH.

CocraButenn Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HalMOHAJIBHBINA UCCIIE0BATENIBCKUN TEXHOIOIMUECKUN YHUBEPCUTET»

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8— 04HOE OT/EIIEHUE;
10 — 3a04HOE OTHENECHUE

DK3aMeHAIlMOHHBIN Omjer Ne 7

1. 3apmaua Teopun HaJEKHOCTH.
2. CreHaoBbIE€ UCIBITAHUS.
3. Meroas! ananm3a HagexxHoct COC: AHAIUTHYECKAN METO/.

CocraButenn Adnarynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKni HAIMOHAIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE OT/ENICHUE;
10 — 3ao4HOE oTHEIEHUE

DK3aMeHAIIMOHHBIN Omjer Ne 8

1. Cayuaiinoe coObiTue. OCHOBHBIC OTIPEICIICHHUS.
2. BOCCTaHaBHI/IBaeMBIC N HCBOCCTAaHABJINBACMBIC DJICMCHTHI.
3. Meroap! ananu3a HagekHOCTH COC: JIOTMKO-BEPOSTHOCTHBIA METO/I.

CocraButenn Adnarynos U.O.




MunucrepctBo 006pazoBanus U Hayku Poccuiickoit denepanuun
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8— 04HOE OT/EIIEHUE;
10 — 3a04HOE OTHENECHUE

JK3aMeHAIIMOHHBLIN OmJjer Ne 9

1. Teopema cioxxeHus BEpOSATHOCTEH.
2. Tloka3zarenu HameXHOCTH HEBOCCTAHABIMBAEMEBIX JIEMEHTOB.
3. Meronus! anann3a HagexHocTy COC: TabaIuyHO-TOrHYeCKUA METO,

CocraBurenp Adnstynos U.O.

MunucrepctBo 006pazoBanus U Hayku Poccuiickoit denepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOSULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE OT/ENICHUE;
10 — 3ao4HOE oTHEIEHUE

IK3aMeHAUOHHBIA Omiaer Ne 10

1. Teopema yMHOKEHHUS BEPOSATHOCTEH.
2. Ilokazarenu HaACKHOCTH BOCCTAaHABJIMBACMbIX 3JICMCHTOB.
3. CpencTBa MOBBIIICHUS HA/ICKHOCTH.

CocraButenn Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCKuit XUMUKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuii
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8— 04HOE OT/EIIEHUE;
10 — 3a04HOE OTHENECHUE

IK3aMeHAIIMOHHBIH Omjaer Ne 11

1. ®opmyiia NOJHON BEPOSITHOCTH.
2. Tlorpeburenu nHGpOpMALIMK O HATAC)KHOCTH.
3. Cnoco06sl pesepBupoBanus B COC npeanpusTusi.

CocraButenn Adnarynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTENBHOIO YUPEKIECHUS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DjieKTpoIHEPreTuKa M 3JeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE OT/ENICHUE;
10 — 3ao4HOE oTHEIEHUE

IK3aMeHAIIMOHHBIA Omjer Ne 12

1. dopmyna baiieca.
2. TlocTpoeHne MaTeMaTHYEeCKONH MOJICTH HAJIC)KHOCTH.
3. Cnoco0s! pesepBupoBanmst B COC mexa.

CocraButenn Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBINA UCCIIE0BATENBbCKUM TEXHOIOIMYECKUNA YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8— 04HOE OT/EIIEHUE;
10 — 3a04HOE OTHENECHUE

IK3aMeHAIIMOHHBIH Omjer Ne 13

1. Cxema bepnymnmu.
2. Mopenp BOCCTaHABIMBAEMOTO HJIEMEHTA.
3. Br16op uncia TpanchopmMaTopos.

CocraButenn Adnarynos U.O.

MunucrepctBo 006pazoBanus U Hayku Poccuiickoit denepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE OT/ENICHUE;
10 — 3ao4HOE oTHEIEHUE

IK3aMeHAIUOHHBIA Omiaer Ne 14

1. Cayuaiinas Benu4YHHA.
2. CnpaBodYHBIE TaHHBIE O HAJICKHOCTHU DJIEMEHTOB.
3. BbIOOp MOIIHOCTH CHIIOBBIX TPAHC(HOPMATOPOB.

CocraButenn Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHekaMCKuit XUMUKO-TEXHOJIOTHUECKUH (MHCTUTYT) (pelepajIbHOr0 TOCYAapCTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8— 04HOE OT/EIIEHUE;
10 — 3a04HOE OTHENECHUE

IK3aMeHAIIUOHHBLIA Omjaer Ne 15

1. OcHOBHBIE 3aKOHBI pacIpeICICHHUS.
2. CTpyKTypHBIE CXEMbl Ha/IeXKHOCTH.
3. Bwuasl ymiep6a oT HEHaICKHOCTHU DIICKTPOCHAOKCHHUS.

CocraButenn Adnarynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaATEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE OT/ENICHUE;
10 — 3ao4HOE oTHEIEHUE

JIK3aMeHAIUOHHBIH Ouyer Ne 16

1. JlomonHHUTENHHBIC 3aKOHBI PACTIPE/ICIICHU.
2. TlocnemoBaTenbHOE COEOQUHEHUE DIIEMEHTOB.
3. VYnenbHbIH ymiepo.

CocraButenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAIBHBIN UCCIIE0BATENBCKUNA TEXHOIOITMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8— 04HOE OT/EIIEHUE;
10 — 3a04HOE OTHENECHUE

JK3aMeHAIMOHHBLIH Omjer Ne 17

1. OcHOBHBIC XapaKTEPUCTUKH CITyYaHON BEJTUIUHBI.
2. TlapannenbHoe COCIMHEHUE FITEMEHTOB.
3. BnusHMe TEXHOIOrHYECKOTo Mpoliecca Ha Ha/IeKHOCTb.

CocraBurenp Adnstynos U.O.

MunucrepctBo 006pazoBanus U Hayku Poccuiickoit denepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaTEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOSULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE OT/ENICHUE;
10 — 3ao4HOE oTHEIEHUE

JK3aMeHAMOHHBIH Omiaer Ne 18

1. HopmanpHblil 3aKOH pacipeaeeHus.
2. CmeniaHHOE COeTMHEHHE HIIEMEHTOB.
3. Oumuenka ymep0a noTpeduTeno.

CocraButenb Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHekaMCKuit XUMUKO-TEXHOJIOTHUECKUH (MHCTUTYT) (pelepajIbHOr0 TOCYAapCTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8— 04HOE OT/EIIEHUE;
10 — 3a04HOE OTHENECHUE

IK3aMeHAIUOHHLIA Omjaer Ne 19

1. DOxcnoHeHUManbHBIN 3aKOH pacIlpeieIeHus.
2. IlocnenoBarenabHOCTh pacueTa COEMHEHUH 3JIEMEHTOB.
3. llena pucka.

CocraButenn Adnarynos U.O.

MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN (MHCTUTYT) (heiepaibHOTO rOCy/1IapCTBEHHOTO
OIOIKETHOTO 00Pa30BaATEIHHOIO YUPEKIECHHS BBICIIETO 00pa30BaHUS

«Ka3aHCKui HAITMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snekmpomexnuku u suepeoobecneuenuss npeonpusmuil
Hanpasnenue noaroroku 13.03.02 «DJjieKTpoIHEPreTuKa M 3JIeKTPOTEXHUKA
[Tpoduns NOArOoTOBKU «IIeKTPOCHADKEHHE)
Cemectp: 8— 04HOE OT/ENICHUE;
10 — 3ao4HOE oTHEIEHUE

IK3aMeHANUOHHBIA Omiaer Ne 20

1. Pacnpenenenus [lyaccona.
2. HapnexHOCTb TUNOBBIX 351eMeHTOB U cxeM COC: Tpanchopmaropsl.
3. Meroauka pacyera KaUTAIBHBIX 3aTpPaT.

CocraButenn Adnarynos U.O.




MunucrepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTHUECKUH (MHCTUTYT) (ellepaIbHOro rocy1apcTBEHHOTO
OHOIKETHOr0 00Pa30BATENBHOIO YUPEKACHUS BbICIIEr0 00pa30BaHUs

«KazaHcknii HaMOHAJIBHBINA UCCIIE0BATENBbCKUM TEXHOIOIMYECKUNA YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuil
Hanpasnenue noarorosku 13.03.02 «jiekTpoIHepreTuka M 3JeKTPOTEXHUKA»
[Tpoduns MOATOTOBKH «JIEKTPOCHADKEHUE)
Cemectp: 8— 04HOE OT/EIIEHUE;
10 — 3a04HOE OTHENECHUE

IK3aMeHAIHOHHBIH Omjaer Ne 21

1. Pacnpenenenue BeiiOymna.
2. HanpexxsocTh TUIOBBIX 351eMeHTOB U cxeM COC: Jluaum.
3. Meroauka pacdera 3KCIUTyaTallHOHHBIX 3aTpar.

CocraButenn Adnarynos U.O.




Kpurepuu ouenkmu:

. 3auTeno /
Kpurepmuii ouenkn Bbanasl Ouenka
He 32YTEeHO
Jlorndeckn 00OCHOBaHHBIE, IMOJIHBIE U
MpaBUJIbHBIE OTBETHl HAa BOIPOCHL.
P p 40 Otau4HO 3auTeHo
Pa3BepHyThIe OTBETHI Ha
JIOTIOJTHUTEIIbHBIE BOPOCHI.
JlocTaTouHO MOJHBIA OTBET. MMeroTcs
TPYIHOCTH B OOOCHOBAHHOCTHU CBOETO 32 Xoporio 3a4yTeHo
OTBETA.
Hemnonnsiii oTBeT (B 00mMMX UepTax) Ha
(B 00m prax) 32 Y 10BIIETBOPUTEITHHO 3auTeHo
BOIPOCHI.
Henornunoe noctpoeHue oTBeTa Ha
BoIpockl. HepackpsiTa TemaTuka <24 HeynosnersopurensHo | He 3aureno

BONPOCOB. OTCYTCTBHE apryMEHTALINH.




