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Hepeqenb Komnemenuuﬁ u undukamopoe 00CHUIICCHUA Komnemeuuuﬁ C yKa3anuem smanoe (])opmupoeanuﬂ 6 npoyecce 0C60eHun 0ucuunﬂuubt

Komnemenyus:
IIK-4 CniocoGen pa3pabaTbiBaTh KOHIIETIUIO CHCTEMBI 3JICKTPOCHA0KEHHUS 00bEKTa KalTUTaJIbHOTO CTPOUTENILCTBA,

Hnouxamopol docmudicenusi KomnemeHyuu:
IIK-4.1. 3naer TpeOoBaHUs HOPMATUBHBIX TEXHUYECKUX JTOKYMEHTOB K YCTPOICTBY CHCTEMBI 3JIEKTPOCHAOKEHUSI, TPaBHiia pa3pabOoTKH MPOEKTOB CH-
CTEMBI IEKTPOCHAOKEHM s, IPAaBUIIA IPOBEIEHUS 00cIe10BaHUs 00BEKTa, A1l KOTOPOTro MpeiHa3HaueHa CUCTEMA 3JICKTPOCHA0KEHNUS;
IIK-4.2. Ymeer oueHuBarh 3QPEeKTUBHOCTb PaOOTHl 0OBEKTA, IJIs1 KOTOPOTo MpeHa3HaYeHa CUCTeMa AIIEKTPOCHAOKEHUs, U pa3padaThIBaTh METO/IbI
HOBBIIIEHUS 3HEProd3((HEeKTUBHOCTH;
I1K-4.3. BnaseeT HaBbIKaMH MTPOEKTUPOBAHUS CUCTEMBI DJIEKTPOCHA0KEHNST 0OHEKTOB.

Komnemenyus.:
IIK-5 Cnioco6en pa3pabaTbiBaTh MPOSKT aBTOMATU3UPOBAHHON CHCTEMBI YITPABICHHS TEXHOJIOTUIECKUMH TPOLIECCAMU;

Hnouxamoper 0ocmudicenus KOMnemeHyuu:
IIK-5.1. 3naer TpeGoBaHMS HOPMATHUBHBIX JOKYMEHTOB, MpaBHia pa3pabOTKH MPOEKTOB aBTOMATH3MPOBAHHOW CHCTEMbI YIPABICHHUS TEXHOJIOTHYE-
CKUMH IIpOLIECCaMU, ITpaBHJIa MPOBEICHHsI 00CIeI0BaHUs 00bEKTa aBTOMATH3ALMH;
IIK-5.2. Ymeer onpenenste XapakTepUCTUKU OOBEKTa aBTOMATHU3AalMU U KPUTEPUHM OLEHKU S(P(EKTUBHOCTH PAOOTHI U METOJBI TOBBIIICHHUS YHEP-
rod(pGeKTUBHOCTH 00BEKTa aBTOMATU3ALIUY;
IIK-5.3. BnaseeT HaBbIKaM# TPOSKTUPOBAHMS aBTOMATH3UPOBAHHOM CHCTEMBI YIIPABICHHUS TEXHOJIOTHIECKUMHI 0ObEKTaMH.

Imanwl hopmuposanus Komnemenyuu
(vkazamwv ece memwl uz PII/])

Huouxamopwr oocmu- Ilpakmuueckue Haumenoeanue oyenounozo
HCeHUs KOMRemeHyuu Hexuuu 3anAMUA, nabopa- Jlabopamopnuvie Kypcoeoii npoexm cpeocmea
mMOpHLIL npaKkmu- 3anHAmMuUA (paboma)
Kym

1.1,2.1,2.2, 2.3, 1.1,21,2.2,2.3, He npedycmompe-

MMK-4.1, TIK-4.2, TTK-4.3 31 31 o

He npedycmompenut

PI'P, Texkymuid  KOHTpOJIb,
KOHTpOJIbHAS paboTa, SK3aMeH

1.1,2.1,2.2,2.3, 1.1,21,2.2,23, He npedycmompe-

HK'S.I, HK‘S.Z, HK'53 31 31 Hbl

He npedycmompenut




Ilepeuensv oyenounvix cpeocme no OUCyUnIUHe

OCHOBBI MATEMATHYECKOH YHEPTETHKH

Min, 6annoe Max, 6arnoe
Ouyenounvle cpeocmea Kon-¢0 N N
(bazoewlii yposensv) | (noeviuiennvlii yposens)

Pacuemmno-cpagpuueckan pa- 1 9 15
ooma
Konumponvnas paboma 1 9 15
Ilocewiaemocmo - 6 10
Paboma na npaxkmuueckux 3 6 10
3AHAMUAX
Camocmoamenvnas paboma — 6 10
IK3amen 1 24 40
Hmozo: 60 100




IlIkana ouenueanusn

Mudposoe
BLIpaKeHue

Bripa:keHue B
OaJsax:

CioBecHoOe
BhIPaKeHHe

Kputepun oneHKH HHANKATOPOB AO0CTHKEeHHs TPU opmMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OIeHKOM

3a4yer

5

87 -100

OTInYHO
(3a4TeHo)

OneHka «OTIMYHO» BBICTABISAETCS CTYIEHTY, €CIM TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOCHO ITOJIHOCTBIO, 0e3 Mpo0esoB; MCUepIIbIBAIONIE,
MOCJIEZIOBATEIBHO, YETKO M JIOTMYECKH CTPOMHO HM3JaraeT MaTepual;
CBOOOJHO CIIpaBiIsieTCsl € 3a/Ja4aMi, BONPOCAMU M APYTUMH BUIAMHU
MPUMEHEHUs 3HAHUI; UCTIOJIb3YEeT B OTBETE JOIMOJHUTENbHBIN MaTepua
BCE MPEAYCMOTPEHHBIE MTPOrPaMMOii 3aJJaHMsI BBITIOJIHEHBI, KAYECTBO MX
BBITMIOJTHEHUSI OIICHEHO YHWCJIOM OajuioB, OMU3KHUM K MaKCHUMAalbHOMY;
aHAJIM3HUPYET TOJyYEHHBIE PE3YJIbTAThl; MPOSIBISIET CAMOCTOSTELHOCTD
TIPY BHITIOJTHEHHUH 3aJIaHUI

74 - 86

Xoporio
(3auTeHo)

OneHka «XOpoIlo» BBICTABISAETCS CTYACHTY, €CIM TEOPETUYECKOE CO-
JIep’KaHhe Kypca OCBOEHO IOJIHOCTbIO, HEOOXOAMMBIE IMPaKTHYECKHE
KOMIIETEHIIMM B OCHOBHOM C(OpPMHPOBAHBI, BCE INPEAYCMOTPEHHEIE
nporpaMMoil oOyueHHst ydeOHbIe 3a/aHHs BBITIOJHEHBI, Ka4eCTBO HX
BBITIOJIHEHUSI IOCTATOUYHO BbicOkoe. CTYJIEHT TBEpAO 3HAET maTepual,
rPaMOTHO M MO CYIIECTBY M3JIAraeT €ro, He JIOMycKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOMPOC.

60 - 73

VY noBneTBo-
PHUTEIBHO
(3auTeHo)

OrneHka «yJI0BIIETBOPUTEIHHO» BBICTABIISIETCS CTYJIEHTY, €CIIH TEOPETH-
YEeCKOe COJIep)KaHHe Kypca OCBOCHO YaCTHYHO, HO MPOOeNbl HE HOCST
CYUIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO NPEIyCMOTPEHHBIX MpO-
rpaMMoOii 3aJJaHUi BBIIIOJHEHO, HO B HUX UMEIOTCS OLUIMOKH, IPU OTBETE
Ha IOCTABJIEHHBIA BOIPOC CTYJIEHT JOMYCKAaeT HETOYHOCTH, HEIOCTa-
TOYHO MPaBUIIbHBIE (POPMYITHPOBKH, HAOIIOAAIOTCS HAPYLICHHUS JOTHYe-
CKOM MOCJIEJOBATEIILHOCTH B M3JI0KEHUH ITPOrPAaMMHOTO MaTepraa.

OneHka «3a4Te€HO» BBICTABIIAETCS CTY-
JIEHTY, €CJIM OTBETHI Ha BOIIPOCHI 1O Te-
MaM JUCLUUIUTMHBI TOCJIEI0BATENbHBI,
JIOTUYECKH W3JIOKEHBI, JIOMYCKaIOTCS
HE3HAYUTEIbHbIE HEIOYETHl B OTBETE
CTYACHTa, TaKHe KaK OTCYTCTBHE Camo-
CTOSATENBHOIO BBIBOJA, PEUYEBBIE OLIMO-
KM U TIp.

Hwuxe 60

Heynosne-
TBOPUTEIBHO
(He 3auTeHO)

OneHka «HEyIOBIETBOPUTEIBHO)» BBICTABIISAETCS CTYACHTY, €CIIM OH HE
3HAeT 3HAYMTEIBHON YacTH MPOrpPaMMHOI0 Marepuasa, JOMYyCKaeT Cy-
IIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIINMH 3aTPyJHEHUSMH BbI-
HOJHSET MPaKTU4eCKue padboThl, HEOOXOAUMBIE NMPAKTUUYECKUE KOMIIE-
TEHUUU He C(HOPMHUPOBAHBI, OOJBIIMHCTBO IPELYCMOTPEHHBIX MPO-
rpaMMoi 00y4yeHHsl y4eOHbIX 3a/laHUi HE BBINOJIHEHO, KaYeCTBO UX BbI-
MOJTHEHHUs! OLEHEHO YKCIIOM 0ajlIoB, OJU3KUM K MUHUMAJILHOMY

OneHka «HE 3a4TEHO» BBICTABISIETCS
CTYZIEHTY, €CIIH CTyJeHT HE 3HaeT Oc-
HOBHBIX TOHSITHHA TEMBI TUCIUTUINHBL,
HE OTBEYaeT Ha JIOMOJHUTEIbHBIE H
HABOJAILME BOIPOCHI MpenoaBaTes.




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKuid HAIMOHAIBHBIN UCCIIEI0BATEILCKUIM TEXHOJIOTMYECKUIT YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexmpomexnuxu u snepeoobecneyenus npeonpusmuii

Hamnpasnenue noarotopku:__13.04.02  Jj1eKTPOIHEPreTHKA U YJIEKTPOTEXHUKA
[Tporpamma:_HunosauuonHvle mexHos02uu 8 31eKmpoxo3aiucmee HegpmexumMuyeckux npeonpusmuil

YTBEPXAIO

.-'J:-.‘I
3a.xap. _ /i)  E.B.Tymacsa
« 21 " anpers 2022 .

DK3aMeHaAMOHHBII ouaer Ne 1

10 JUCLUILINHE JHCKPETHAS MATEMATHKA
1. ITonsTue 6a3ucHOM U CBOOOJHOM MEPEMEHHOM B MOJIENIM TPAHCIIOPTHOMN 3a1a4H.
2. Vcnonp30BaHME OCHOB TEOPUU BEPOSATHOCTEH W MaTEMAaTHYECKOW CTATHCTUKU B 3a]adax
JJIEKTPO3HEPI€TUKH.
CocraBurenb O.B. lllemenosa

MuHucTepcTBO HayKH U BhIciero oopasosanus Poccuiickoit denepannn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUH UHCTUTYT ((uiinan)
beneparbHOTO TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIET0 00pa3oBaHMs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIEI0BATENBCKAN TEXHOJIOITMYECKUN YHUBEPCUTET)

IloocomosumenvHuili paxyrbmem
Lukn ¢usuxo-mamemamuueckux OUCYUnIuH

Hanpasnenue noarorosku:__13.04.02 DJieKTPOIHEPreTHKA U IJ1eKTPOTEXHUKA
[Tporpamma:_HnnosauuonHvle mexHoai02uu 6 I1eKmpoxo3aiucmee Hegymexumuseckux npeonpusimuil

YTBEPXJAIO

el
3aB. kad. __ /'] E.B. TymaeBa
« 21 Y7 anpers 2022 r.

DK3aMeHAIMOHHBIN OuJjieT Ne 2

00 JUCHUILUINHE JHCKPETHAA MATEMATHKA
1. Knmaccuueckas TpancnopTHas 3agada. [locranoBka 3amaqm.
2. OCHOBHBIC TIOHATHS HAJICKHOCTU (HYHKIITMOHUPOBAHUS DIEKTPOIHEPTETUIECKUX CHUCTEM,
BH/JIbI HA/IE)KHOCTH.

CocTaBuren O.B. lllemeoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
beaepanrbHOT0 TOCYIaPCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenue noarotopku:__13.04.02  Dj1eKTPOIHEPreTHKA U 3JIEKTPOTEXHHKA
[Tporpamma:_HunosauuonHvle mexHoa02uu 8 I1eKmpoxo3aiucmee Hedpmexumuieckux npeonpusimuil

f YTBEPXAIO

A
3aB. kad. ___ /' }/ E.B. TymaeBa
« 21 " anpers 2022 .

DK3aMeHAMOHHBIN OueT Ne 3

o JUCHHUIIJIMHE JIUCKPETHASA MATEMATHUKA
1. MHoOXecTBeHHasl JTMHEHHAsI PEerpeccHsi, MPOTHO3UPOBaHNE IPa(hUKOB HATPY3KH SHEPro-
00BEKTOB Ha €€ OCHOBE.
2. O0mras mocTaHOBKA ONTUMHU3AIMOHHBIX 33/1a4 B DJIEKTPOIHEPTETHKE.

CocTaBurteb O.B. lllemenoBa

MuHucTepcTBO HayKH U Bbiciiero oopasosanus Poccuiickoit denepannu
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uinan)
beneparbHOT0 TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICLIIETO 00pa3oBaHMs
«Ka3zaHcknii HalMOHAIBHBIN HCCIIEN0BATEbCKUNA TEXHOJIOIMYECKUN YHUBEPCUTET)

IloocomosumenvHuiti paxyrbmem
Lukn usuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku:__13.04.02  DJieKTPOIHEPreTHKA U IJIeKTPOTEXHUKA
[Tporpamma:_HnnosauuonHvle mexHoaio2uu 8 I1eKmpoxo3saiucmee Hegpmexumuseckux npeonpusimuil

f YTBEPXJAIO

i
3aB. kad. __ /] E.B. TymaeBa
« 21 YU anpens 2022 r.

DK3aMeHaAIMOHHBI outer Neo 4

M0  JTUCIHHUIIIINHE JIUCKPETHASA MATEMATUKA

1. CrtocoOb! MOCTPOEHUS OMIOPHOTO IIJIaHa TPAHCIIOPTHOM 3a/1a4H.
2. OCHOBHBIE XapaKTEPUCTUKN HOPMAIBHOTO 3aKOHA PaCIpe/ICICHUS.

CocTaBuTeb O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenue nmoarotoku:__13.04.02  Jj1eKTPOIHEPreTHKA U 3JIEKTPOTEXHHKA
[Tporpamma:_HunosauuonHvle mexHoa02uu 8 I1eKmpoxo3aiucmee Hedpmexumuieckux npeonpusimuil

f YTBEPXAIO

A
3aB. kad. ___ /' }/ E.B. TymaeBa
« 21 " anpers 2022 .

JK3aMeHAllMOHHBIN OmieT Ne 5

0 AUCHMUILIMHE JIUCKPETHAS MATEMATHUKA

1. Chopmynupyiite IpUUUHBI U TPUBEINUTE MPUMEPDI CIIy4allHOM UCXO0IHOM HH(pOpMALIHH.
2. MeToj MOTeHINAIOB KaK MOAH(UKAIUS TPAHCIIOPTHOU 33Ia4H.

CocTaBurtenb O.B. lllemenoBa

MuHKCTEpCTBO HAyKH U BhICIIEro oopazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((usiran)
(benepaabHOro rocyAapCcTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BBICILIETO 00pa30BaHUS
«Ka3zaHcknii HaMOHAIBHBIN UCCIIE0BATEIbCKAN TEXHOIOTMUECKNN YHUBEPCUTET

Iloozomosumenvusiii paxyromem
Luxn ¢puzuxo-mamemamuueckux OUCYUNIUH

Hampasnenue noaroroBku:__13.04.02  DJieKTPOIHEPreTHKA U DJIEeKTPOTEXHUKA
[Tporpamma:_HnnosauuonHvle mexHoa02uu 6 I1eKmpoxo3aiucmee Hegymexumuseckux npeonpusimuil

i YTBEPXIAIO

i
3aB. kad. __ /'] E.B. TymaeBa
« 21 Y anpers 2022 r.

DK3aMeHaAIMOHHBI outeT Ne 6

M0  JTUCIHHUIIIINHE JIUCKPETHASA MATEMATUKA

1. YnucnoBbie XapaKTEPUCTUKH TUCKPETHON U HEMPEPHIBHOM CITy4ailHOM BEJIMYUHBI.
2. TpancnopTHas 3aja4a ¢ y4eTOM TPAH3UTA MOIIIHOCTH.

CocTaBuTeinb O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIIETO OOpa30BaHMs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenue noarotoku:__13.04.02 DjieKTPO3HEPreTHKA U 3JIEKTPOTEXHUKA
[Tporpamma:_HunosauuonHvle mexHoa02uu 8 I1eKmpoxo3aiucmee Hedpmexumuieckux npeonpusimuil

YTBEPXAIO
Favi
3aB. xad. __ /] E.B. TymaeBa
« 21 " anpers 2022 .
DK3aMeHAIIHOHHBII ouJieT Ne 7

10 IUCHHUIINHE JIUCKPETHAA MATEMATHKA
1. TpancnopTHas 3aga4ya C y4e€TOM OTPAHUYEHUS MPOMYCKHOW CIHOCOOHOCTH JIMHHM 3IIEK-
Tporepeaad.
2. OcHOBHBIE XapakTepucTuku pacnpenenenus [lyaccona.

CocTaBurenb O.B. lllemeoBa

MuHKCTEpCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannu
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT ((usirain)
(benepaabHOro rocy1apCcTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BBICILIETO 00pa30BaHUS
«Ka3zaHcknii HaMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

Iloozomosumenvusiii paxyromem
Luxn ¢puzuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue moaroropku:__13.04.02 DJieKTPOIHEPreTHKA U DJIEeKTPOTEXHUKA
[Tporpamma:_HuHosauuonHble mexHon02uy 8 31eKmpoxo3aicmee Hegpmexumuieckux npeonpusmuil

YTBEPXJIAIO

M
3aB. kad. __ /] E.B. TymaeBa
« 21 Y anpers 2022 r.

DK3aMeHAIIMOHHBIN 0nJieT Ne 8

00 JUCHUILUINHE JHCKPETHAA MATEMATHKA
1. ITonsTHE 3aKOHA pacHpeneeHus CIIy4aHON BEJIMYUHBI, (YHKIMS U TUIOTHOCTH pacrpe-
JIEJIEHUSI CITyYalHOW BEJTMYUHBI.
2. lluxn mepecyeTa mpu ONTUMU3AIMN B TPAHCTIOPTHOM 3a71a4e.

CocTaBuren O.B. lllemeoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenue noarotopku:__13.04.02  Jj1eKTPOIHEPreTHKA U YJIEKTPOTEXHHKA
[Tporpamma:_HunosauuonHvle mexHoa02uu 8 I1eKmpoxo3aiucmee Hedpmexumuieckux npeonpusimuil

¢ YTBEPXIAIO
A
3aB. kad. ___ /' }/ E.B. TymaeBa
« 21 " anpers 2022 .
DK3aMeHAIMOHHBIN ouJier Ne 9

10 IUCHHUIINHE J{UCKPETHAS MATEMATHUKA
1. OcobeHHocTn peanu3alMy aaropuTMa TPAHCIIOPTHOW 3a/laud B MaKeTax MPUKIaTHBIX
IIPOrPaAMM.
2. Knnaccuguxkaryst OCHOBHBIX 3a/1ay MaTEeMaTHUECKOM SHEPreTUKH.

CocTaBurenb O.B. lllemeoBa

MuHuCTEpCTBO HAyKH U BbICIIEro oopazoBanus Poccuiickoit @enepanun
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT ((usirain)
(benepaabHOro rocy1apCcTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BBICILIETO 00pa30BaHUS
«Ka3zaHcknii HaMOHAIBHBIN UCCIIE0BATEIbCKAN TEXHOIOTMUYECKUA YHUBEPCUTET

Iloozomosumenvusiii paxyromem
Luxn ¢puzuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue moaroropku:__13.04.02 DJieKTPOIHEPreTHKA U DJIEeKTPOTEXHUKA
[Tporpamma:_HuHosauuonHble mexHon02uy 8 31eKmpoxo3aicmee Hegpmexumuieckux npeonpusmuil

i YTBEPXJIAIO
_,:'LI .'I:
3aB. kad. __ /] E.B. TymaeBa
« 21 Y anpens 2022 r.
Ik3aMeHAMOHHELIN OnJieT Ne 10
[0 JUCIHUIUIMHE JINCKPETHAS MATEMATHUKA
1. Cratuctuueckas oOpaboTKa pe3ylbTaTOB 3aMEPOB PEKUMHBIX MAPAMETPOB B SHEPTOCH-
CTEME.

2. [lonsiTHe MaTEMATHYECKON MOJIEIIA TPAHCIIOPTHOM 3a/1a4H.

CocTaBuTeb O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((huiuai)
benepanbHOro rocy1apcTBEHHOIO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIIETO 00pa3OBaHUSA
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET

Iloocomosumenvhuili paxyromem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hampasnenue noaroroBku:__13.04.02  DJieKTPOIHEPreTHKA U DJIEeKTPOTEXHUKA
[Mporpamma:_HuHnosauuonHble mexHos02UulU 8 21eKmMpPoXo3aucmee Hepmexumuieckux npeonpusmuil

i YTBEPXIAIO

Vall
3as.kad. __ /)  E.B.Tymaesa
« 21 " anpena 2022 r.

IK3aMeHAMOHHBIN Omier Ne 11

0 JUCIUILINHE JINCKPETHAS MATEMATHKA
1. OcHOBHBIE IIOHSTHS MaTEMAaTHYECKOH MOJEIM OINTUMM3ALMOHHON 3ajayd: IejieBast
GyHKIUS, OTpaHUYCHHUS], TPAaHUYHBIC YCIOBHUS.
2. Vcnonp30BaHUE YpaBHCHHN PErpeccMd B 3ajadax MPOTHO3MPOBAHUS PEKHMHBIX Iapa-
METPOB M ONITUMH3ALUU PEKHUMOB.

CocTaBurtenb O.B. lllemeoBa

MuHKCTEpCTBO HAyKH U BbICIIEro oopazoBanus Poccuiickoit @enepanun
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((usiran)
(benepaabHOro rocy1apcTBEHHOT0 OI0PKETHOI0 00pa30BaTEIbHOTO YUPEHKICHHS
BBICILIETO 00pa30BaHUS
«Ka3zaHcknii HalMOHAIBHBIN UCCIIE0OBATEIbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

Iloozomosumenvhuiii haxynvmem
Luxn pusuxo-mamemamuueckux OUCYUnIuH

Hanpasnenue moaroropku:__13.04.02  DJieKTPOIHEPreTHKA U DJIEeKTPOTEXHUKA
[Tporpamma:_HunosauuonHble mexHon02uy 8 31eKmpoxo3aicmee Hegpmexumuieckux npeonpusmuil

i YTBEPXIAIO

Vall
3aB. kad. __ /] E.B. TymaeBa
« 21 Y anpers 2022 .

IK3aMeHALMOHHBIN OujteT Ne 12

00 JUCHUILUINHE JHCKPETHAA MATEMATHKA
1. Kputepuu ontumMu3anuu, puMeHseMbIe B 3a/1a4aX SHEPTETHKH.
2. OCHOBHBIC TIOHSTHS HAJICKHOCTU (DYHKIIMOHUPOBAHUS DIEKTPOIHEPTETHUCCKUX CUCTEM,
BUJIBI HAJIC)KHOCTH.

CocTaBuTeb \ O.B. lllemenoBa




IK3aMeH

Max 40
0aJJ10B

Kpurepum ouieHKH YCTHBIX OTBETOB 00y4AKOIIMXCS

Baniabl

OTBeT OIICHUBAETCS OTMETKOM «5», €ciu 00yJYaroIIMiCs: MOJTHO PacKphUI CoJepKa-
HUE MaTepuaja B 00beMe, MpelyCMOTPEHHOM MPOTPaMMOM; M3JI0KHUI MaTepral rpa-
MOTHBIM SI3bIKOM, TOYHO HUCIIOJIB3YSl SKOHOMETPUUYECKYIO TEPMUHOJIOTHIO U CUMBOJIU-
Ky, B OINPEACIICHHON JIOTHYECKOM IMOCIEI0BATEIbHOCTH; PABUIHHO BBITIOJIHUII PH-
CYHKH, YepTeXH, Tpa(UKH, COMYTCTBYIOIINE OTBETY; IMOKa3aJl YMEHUE WILTFOCTPUPO-
BaTh TEOPHUIO KOHKPETHBIMH IPUMEpPaMH, MPUMEHITh €€ B HOBOM CHUTYaIlUU MPH BHI-
MOJIHEHUH TTPAKTUYECKOTO 3aJjaHusl; MPOJEMOHCTPUPOBAJ 3HAHUE TEOPUU paHEe U3Y-
YEHHBIX COMYTCTBYIOIIMX TeM, CPOPMHUPOBAHHOCTh U YCTOMYHUBOCTH HUCIIOIB3YEMBIX
IIpH OTBETE YMECHHI M HABBIKOB; OTBEYAJl CAMOCTOSTEIHHO, 0€3 HABOMISIIUX BOIMPO-
COB TIPETOJIaBaTeNIsl; BO3SMOXKHBI OJIHA — JIBE HETOYHOCTH IPU OCBEIICHHE BTOPOCTE-
MIEHHBIX BOTPOCOB WJIM B BBIKIIAJKAX, KOTOPHIC OOYYAIONIUICS JISTKO MCIIPABHI TO-
clie 3aMeuaHus npemnojaasarens, ot 86 1o 100 % yuebHoro maTtepuana.

35-40
OaJUIOB

OTBeT OLIEHMBACTCS OTMETKOM «4», €CIIM YIOBIETBOPSET B OCHOBHOM TPEOOBAHUAM
Ha OILICHKY «5», HO MPHU 3TOM UMEET HEKOTOPBIC M3 HEJIOCTATKOB: B M3JIOKCHUU J10-
IyIIeHbl HeOOobIINe MPoOeITbl, He NCKa3UBILEe IKOHOMETPHUECKOE COJep KaHHEe OT-
BE€Ta, JOIIYIICHBI OAWH — ABAa HCA0YCTA IIPpHU OCBCHICHUHW OCHOBHOT'O COACPIKAHUA OT-
BETa, UCIIPABJICHHBIC MIOCIIE 3aMEUaHMs MTPEToJaBaTelis; JOMyIIeHbl omroka uim 60-
JICC ABYX HECAOYCTOB IIPH OCBCIICHHUU BTOPOCTCIICHHLIX BOIIPOCOB UJIKM B BBIKJIAJIKAX,
JIETKO HMCHpaBJICHHBIE ITOCIE 3aMeyaHus mpenojasarens, oT 74 1o 83 % ydeOGHOro
MarepHaia.

30-34
oayuta

OTmeTKka «3» CTaBUTCA B CIEIYIOIUX CIY4asX: HEMOJHO PAcKpPbITO COJEp:KaHue
Marepuana (CoJaepkaHue U3JI0KEHO (parMeHTapHO, HE BCETrJa MOCIEI0BATEILHO),
HO TOKa3aHOo oO0lee MOHMMAaHUE BONPOCa U MPOJAEMOHCTPUPOBAHbBl YMEHHUS, JOCTa-
TOYHBIE JUISI YCBOEHHS NMPOTPAMMHOTO MaTepuaia; UMENUCh 3aTPYAHEHUs WU J10-
NYIIEHbl OIIMOKU B OMpEAEICHUN TEPMHHOJIOTUU JTUCIMILIMHBI, YepTeKax, BbIKIA-
Kax, UCIIPaBJICHHbIE 11OCJIE HECKOJIBKUX HABOJSIIUX BOIPOCOB MpenoaBares; o0y-
YaloIHUiics He CIIPaBUJIICS C IPUMEHEHUEM TEOPUM B HOBOM CUTyalluu MpH BBIOJIHE-
HUU TPAKTHUYECKOTO 3aJaHusl, HO BBIIOJHIII 3a/laHusl 0053aTEIbHOTO YPOBHSI CIIOXK-
HOCTH T10 JIaHHOW TeMe; MPU JOCTATOYHOM 3HAaHMU TEOPETHYECKOTr0 MaTepuaia Bbl-
ABJIEHA HEAOCTaTOYHas C(hOPMUPOBAHHOCTh OCHOBHBIX YMEHHUI U HaBBIKOB, 0T 60 10
73 % yuebHOro mMarepuaia.

24 - 29
0aJUIOB

OTMeTKa «2)» CTaBUTCS B CIEAYIOIUX CIYYasx: HE PACKPBITO OCHOBHOE COJIEpKaHNE
yueOHOro Marepuana; oOHapyKeHO He3HaHHWe oOydJarommMcs Ooubiieil win Hanbo-
Jiee BaKHOW 4acTu y4eOHOTo MaTepuasa; JOMYIIeHbl OMIMOKH B ONpeleTIeHUH MOHS-
TUH, TIPU UCTIOJIBF30BAaHUU TEPMUHOJIOTUU TUCIHUIUIMHBL, B PUCYHKAX, YePTEKAX WU
rpadukax, B BBIKJIAIKaX, KOTOpble HE MCIPABJICHBI MOCIE HECKOJIHKUX HABOISIINX
BOIPOCOB Ipenojaasarelns, Menee 60 % yueOHOro Matepuana.

1-23 oan-
na

O0mas kiaaccnpukanus ommMoO0K

[Ipu omeHke 3HAHWNW M YMEHHMM YYallMXCsl YUUTHIBAIOTCS BCE OMIMOKU (rpyOble M HErpyoOble) U

HEIOYETEHI.

I'pyObiMH cuuTaOTCH OMIMOKM: HE3HAHUE OIPEAEIICHHUs OCHOBHBIX MOHSTHI, 3aKOHOB, IPABHII,
OCHOBHBIX TOJIOKEHUI TeopuH, He3HaHUue (opMyJ, OOIIETTPUHSATHIX CUMBOJIOB 0003HAYCHUN BEIIH-
YUH, eIMHUIl UX U3MEPCHUsS; He3HAHNE HAUMECHOBAHHI €IMHUIl M3MEPEHUS; HEYMECHHE BBIJICIIUTH B
OTBETE IVIABHOE; HEYMEHUE NMPUMEHSTh 3HaHUSI, AITOPUTMBI JIJIsl PEIICHUS 3a/1a4y; HEYMEHUE JeNaTh
BBIBOJIBI M 00OOIIECHMS; HEYMEHHE YNUTATh U CTPOUTH TpauKu; HEYMEHHUE MOJIb30BaThCSl TIEPBOMC-
TOYHHUKAMH, YICOHUKOM M CIIPAaBOYHUKAMU; TIOTEPs] KOPHS UM COXpPAaHEHHE MOCTOPOHHETO KOPHS;
oTOpackiBaHne 0e3 OOBSICHEHHI OAHOTO0 W3 HHUX, PaBHO3HAYHBIE UM OIIMOKH; BBIYHMCIUTEIHHBIC

OIIMOKH, €CJIH OHH HE SIBJISIOTCS OIMKMCKOI; TIOTHYECKHUE OLINOKH.




K Herpy0bIM ommmMOKaM OTHOCSTCSI: HETOUYHOCTH (hOPMYIMPOBOK, ONPEACICHHM, MOHATUH, TEO-
pHii, BEI3BaHHAs HENOJHOTON 0XBAaTa OCHOBHBIX IIPU3HAKOB ONPEAEIAEMOro NOHATHS WIN 3aMEHON
OJTHOTO-/IBYX M3 3THUX MPU3HAKOB BTOPOCTEIIEHHBIMHU; HETOYHOCTh Irpauka; HeparMoOHAIBHBIA Me-
TOJI PEeLICHMsI 3aa4K WJIM HEJ0CTaTOYHO NMPOJyMaHHbIN IUIaH OTBETa (HapyLIeHHUE JIOTHKH, IoAMe-
Ha OTJENIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTENEHHBIMH); HEPAIMOHAJIBHBIE METOABI paboTHI €O
CIPAaBOYHON U JIPYTroHl JIMTEpaTypoii; HEYMEHHE pelllaTh 3aJauu, BBIITOJIHAThH 3aJaHHus B OOIIEM BU-
ze.

Hepoueramu siBJISIIOTCS: HEpaLMOHAIbHbIE IPUEMBI BEIYUCICHUH U IIpeo0pa3oBaHUii; HeOpexxHOe

BBITIOJTHEHUE 3aMHCEH, YePTEKEH, cXxeM, TpadhUKOB.



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HumxHexkaMCKuit XUMHKO-TEXHOJIOTHYECKUN MHCTUTYT ((prinain) gpenepaabHOro rocy1apcTBEHHOTO
OIOJKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICLIEr0 00pa30BaHuUs
«Ka3zaHCKnii HALIMOHAJILHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKU YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexkmpomexnuku u snepeoobecneyerus npeonpusmuil

Hanpasnenue noaroroBku:__13.04.02  DJieKTPOIHEPreTHKA M 3JIEKTPOTEXHUKA

[TporpamMma noaroToBku: __ «HHHOGAUUOHHBIE MEXHOI0ZUU 8 ITIEKMPOXO3AUCH 8€
Hepmexumuueckux npeonpusmuiL

KommnuiekT 3aianuii 1Jisi KOHTPOJLHOM padoThI

0 AUCHMUILIMHE OCHOBBI MATEMATUYECKOH DHEPIETHUKH

TEMA Ilpumenernue memoooe meopuu ¢eposmmnocment u
MAMEMAMUYECKOU CIAMUCMUKU 6 )J1eKMPOoIHepZemuKe

Bapuanr 1

3aganue 1. Hes3aBucumble ciyvaiiHble BeaMYMHBI TOKOB |1, |2 morpeOurteneit N1 u N2
(cM. puc.) MOAYMHSIOTCS HOPMAJIBHBIM 3aKOHAM pacripeniesnieHus. s Harpy3k B N1 U3BECTHO Ma-
temarndeckoe oxunanue M(l1) = 300A u cpenHekBapaTHYHOE OTKJIOHEHHE HAarpy3ku o, =50 A.

CpennekBagpaTUYHOE OTKJIOHEHHE Harpy3ku N2 o, =100 A, a BeposTHOCT TOTrO, uTO l2 > 600 A,

paBua 0,02275. TpeGyertcst onpeaenuTh pacdeTHYIO Harpy3Ky TOJOBHOTO y4yacTka JUHUU lp, Bepo-
ATHOCTb NpEBBILIEHUS KOoTOpoi coctasiseT 0,00135.
151

Puc. YyacTok anekTpuueckon cetn

3anaya 2. Onpenenuts BEPOSITHOCTh NEPENAYU B qi 20 Mem
sHepropaiion mourHoctH paBHoud 100 MBm, 50 MBm
JUIsl CTPYKTYPHOM CXEMBI CETH, IIPUBEACHHON HA PUCYH- qz 30 MBm
Ke€.
4 25MBm [
Pruaep=100 MBm
q4 25 MBm

3ananme 3. CryyaifHas BelM4YMHA OTKJIOHEHUH HampsbkeHus OU y morpeOuTeneit 31eKTpo-
SHEPruM NOTUYUHSIETCS HOPMAJIbHOMY 3aKOHY pacHpeleleHHs C IapaMeTpamu M(8)=O,5% u
Gy, =2% W IUIOTHOCTBIO pacipeaeIeHus

1 (su ;hi g(ju )P

oU)=—F+—-¢
(P( ) Gau\/%



OmnpenenuTh BEPOSITHOCTH MONaAaHus cirydaiinoi Benmuundbl 0U B uHTepBaist: [1; 1,5]%, [5; 6]%.

3ananue 4. Ot mmH 10 kB maBHoi nonusutensHor nojacranuuu ['TIH npeanpusitus yepes
muanio W u tpancdopmatopsl 7 OCYIIECTBISETCS SIEKTPOCHAOKEHUE 1eXa C PaCUeTHBIMH aKTHB-
HOil Pp = 20MBT u peaktuBnoit Qp = 18MBap, narpyszkamu (cMm. puc.). HomuHaneHas MOIIHOCTh
Suow = 1000 kB-A u ko3 dunuent 3arpysku k; = 0,7 o.e. TpanchopmaropoB 3aaanbl. Co CTOPOHBI
MUTaHUS TOTpedsieMast 1eXOM PEaKTUBHAS MOIIHOCTh OrpaHWuYeHa BennmduHou Q, = 8MBap. s
BBITIOJTHEHHSI 3TOT0 OTPAaHUYEHHS B CXEME IIPeyCMaTPUBACTCSl yCTAHOBKA HCTOYHUKOB PEaKTHUBHON
MOIITHOCTH (KOMIICHCUPYIOIIHUX YCTPOMCTB). ITH KOMIICHCUPYIOIIUE YCTPOUCTBA MOTYT OBITh MOJ-
kiodeHbl Kak K muHaM 10 kB (Qu1o), Tak u x muHam 0,4 kB (Qos) Tpanchopmartopos 7. Omnpene-
JTUTH oNTHMalibHOE KommuecTBO N TpanchopmaropoB 7' Mo KpUTEPUI0 MHUHHMYMa 3aTpaT HA ITH
TpaHcGopMaTopsl U KomIieHcupyromue yctpoiictBa Q1o U Qo4. 3aTpaThl HA €IUHUILY MOIIHOCTU
TpaHc(OpMATOPOB U  KOMIICHCHPYIOUIMX YCTPOWCTB Zr=9y.e./kB-A, Zous=1ly.e./kBap u
Z10= 3 y.e./kBap.

Wukbt 10 kB TN Swom: Ks: N
T

QeQ;

=g Q 04
10 kB 0,4 xB
Puc. Cxema snmexkTpocHaOXeHUS 1exa
3aganue 5. HaiiTu 1oBepUTENbHBIN HHTEPBAN JJIsl IUCTIEPCUH MOIIHOCTH WJIM UHTEPBAIbHYIO
orieHky, eciu mpoBereHo 20 ombiToB (M3mepenuit mMomuoctu) npu 3 =0,8. Todeunsle OneHKH

YHCJIOBBIX XapaKTEPHUCTUK MOITHOCTH paBHBI M *[P] =10,78 MBT; D*[P] =0,064 MBT2

3ananmue 6. B aBapuiiHO-BOCCTAaHOBUTENILHOM PEeMOHTE HaxolsATcsi 20 OJHOTHUIHBIX TpaHC-
¢dopmaTopoB. CTaTUCTHKA BOCCTAHOBUTEIbHBIX PEMOHTOB TaKOBa:

t 20 35 40 60
n (t) 2 3 5 6
OnpenenuTs CTaTUCTUYECKUE 3HAUCHHSI HHTEHCUBHOCTH BOCCTAHOBIJIEHUS M CPEIHIOKO IIPOI0JIKH-
TEJIEHOCTh BOCCTAHOBJICHHUS Ha KXKIOM HHTEPBAJIE.

Bapuanr 2

3anaua 1. Cucrema nepeayu >JIeKTPOIHEPTUN MOTPEOUTENIO COCTOUT U3 TeHeparopa I, mo-
BhIINIAtOMIEro Tpancopmartopa T1, muaun >nmektpornepenayn JI u moHmxaroero Tpaichopmaropa
T2. BeposATHOCTH TOBPEXIEHHA »IeMeHToB mnepemaun  gr=2-10° |, gn=5-10"3 @n=2-107,
g72=4-107. Tpebyercs onpeeNuTh BEPOATHOCTh TOTO, UTO MOTPEOHTENb He MOTYIHT NEKTPOIHED-
TUH U3-32 OBPEKICHHS CHCTEMBI, CUUTasi COOBITHSI TIOBPEXKICHHUS DJIEMEHTOB HE3aBUCHMBIMU JPYT

OT Jpyra.
T T1 JI T2

OG0 GOt

3agaua 2. Ot pacnpefenuTeabHoro mkada moxyqaroT
nuTanue 4eteipe 11 MomHOoCcThI0 10 kBm xaxwiii ¢ Kod(-

dunmenToM BkItoueHUs: k¢ = 0,3. OmpenenuTs BEpOSTHOCT-
HbIE XapaKTEPUCTUKH Yy3JIa Harpy3KH 32 CMEHY.
4x10 kBr
K03 Tir84,




3ananme 3. IlpousBenaeHo 5 u3MepeHUN OTKIOHEHHM HaNpsHKEHHS HA MIMHAX MOACTaHIIUU
CHCTEMBI DJICKTPOCHAOKCHUS.

i 1 2 3 4 | 5
oU % | -25(34[-20]10]21

Haiitn ouenku mMatematuueckoro oxumanus dU k aucnepcun D, u moctpouts s SU  90%-it

JIOBEPUTENbHBII HMHTEpBal (T.€. MHTEpBajl, COOTBETCTBYIOLIUM JOBEPUTENBHOM BEpOSTHOCTU
P =0,90).

3anaua 4. DnekTpocHaOxeHue N LeX0B NPOMBIIIJIEHHOTO MPEANPUATHS BBIIIOJHEHO 110 Paju-
anbHOM cxeme oT mmH U =10 xB ITIII (cm. puc.). 3agaHbl peakTUBHbIE HArpy3Ku LEXOB
Q1 = 2000 kBap, Q2 = 1000 xBap, Qs = 3000 kBap, Qk = 4000 xkBap ¥ aKTHBHBIC COIPOTUBIICHUS Pa-
muanbHbIX JuHUH 1 =0,2 Om, 12 = 0,3 Om, I3 = 0,1 Om. TpeOyercsi onTUMaNbHO paclpeeNuTh 3a-
JAHHYIO0 CYMMAapHYI0 MOIIHOCTh KOMIIEHCUpYIOHIMX ycTpoicTB Qk Mexay nexamu. Kputepuii on-
TUMAJIbHOCTH — MUHUMYM CYMMAapHBIX TIOTEPh aKTHBHON MOIIIHOCTH B JINHUSX.

lWuner 10 kB TN

I
| |
| |
2 I | n
IR
| |
Q1 Qm Qz sz Qi QKi Qn Qkn

Puc. Paguansnas cxema 3H€KTpOCH8.6)KCHI/IH

3apanme 13. Ilposeneno 100 m3mepenuit 3HadeHuit Toka BBoja Nel pacmpenenuTenbHON

noncraniuu (PII) rmuro3emHoro komOuHara. Pe3ynbratel U3mMepeHuil cienyromme:
0,71, 0,75; 0,57; 0,58; 0,4;...; 0,85; 1,55; 1,88;...;1,9 kKA.

bynem cumntarh, 4TO B yKa3aHHbIE 3HaYEHHS TOKA MOMAIuM MUHMMaJbHOE U MakcuMaibHoe. Ompe-
JIeNTUTh CTaTUCTUYECKYIO TUIOTHOCTh pacIpe/ie/IeHUs] BEPOSITHOCTEH TOKa M anlpoOKCUMHUPOBATh €€
OJIHMM W3 M3BECTHBIX 3aKOHOB paclipejiesieHusl BeposTHocTed. HaliTu mHTepBaIbHYyIO OLIEHKY Ma-
TEMaTU4YeCcKOoro oxwuianus Toka sBoja Nel PIT.

3aganue 5. Cucrema 3JIEKTPOCHAOKEHMSI COCTOMT M3 CEMH OCHOBHBIX 3JIEMEHTOB. Bpems

BOCCTAHOBJICHUS KaXKJIOTI'0 13 3JIEMEHTOB COCTABISET t1_7 = 5,2;6,0; 7,0; 7,0; 7,0; 8,2; 5,9 gac co-

OTBETCTBEHHO. IIOTOK OTKa30B Ka)K0ro M3 DJIEMEHTOB CHCTEMBI cocTaBiser _; = 0,016; 0,09;

0,03; 0,03; 0,03; 0,045; 0,024 i COOTBETCTBEHHO. ONpeAennuTh Cpe/iHee BpeMsl BOCCTaHOBIIEHUS
roJI

CHUCTEMBI IIPpHU YCJIOBHUH, YTO 3JICMCHTBI COCAWHCHBI MMapaJlJICIbHO HIJIM IMOCJICA0OBATCIBHO COTJIaCHO
BapHaHTaM 3aJIaHui.



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HumxHexkaMCKuit XUMHKO-TEXHOJIOTHYECKUH MHCTUTYT ((prinain) ¢penepaabHOro rocy1apcTBEHHOTO
OIOJKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICLIEr0 00pa30BaHuUs
«Ka3zaHCKnii HALIMOHAJILHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKU YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL
Kageopa snexkmpomexnuku u snepeoobecneyerus npeonpusmuil

Hanpasnenue noaroroBku:__13.04.02  DJieKTPOIHEPreTHKA M 3JIEKTPOTEXHUKA

«HHuHo6AUUOHHbIE MEXHOJI0ZUU 6 IIeKMPOX03AUCHEe
Hepmexumuueckux npeonpusmuiL

[TporpaMmMa noJArOTOBKHU:

KommuiekT 3agaHuii 1J1s1 BHINIOJTHEHUS] pacdeTHO-Tpaduyeckoi padoTsl

110 JUCOHMIIIIMHEC OCHOBbI MATEMATHYECKOH SHEPIETUKH

TEMA Onmumu3auuonnble 3a0a4u I1eKmpoIHePZemuKu

3agaya 1. Or noAcTaHUMYU IPOMBIIIJIEHHOTO NPEANPUATHS, PACIIONIOKEHHOH B y3iie 1, Oyner
OCYILECTBIIATHCS 3JIEKTPOCHAOKEHHUE 1IEXOB, PACIONI0KEHHBIX B y311ax 2, 3 u 4 (puc. 3). TpeOyercs
HalTH ONTHUMAJIBHYIO CXEMY JJIEKTPUUYECKOU ceTH. Kpurepuil ONTHManbHOCTH — MUHUMAJIBHBIE 3a-

TPAThl Ha 3JICKTPUYCCKYHO CCTh.
PacuerHnie MOITHOCTHU BCEX Y3JIOB Si " 3aTpaTsbl Zij Ha nepeaady ¢IUHHUIbI MOIIHOCTH II0

JIMHUM MEXY Y3J1aMu | U | TpuBeCHBI B Taduie 1.
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Puc. 3. PacnionoxeHue y3/10B CXEMBI.

Tabmnma 1.

S, Howmep BapuanTa

MB-A 1 2 3 4 5 6 7 8 9 10
S, 15 16 17 18 19 20 21 22 23 24
S, 6 6 4 6 9 6 8 7 6 7
S, 4 4 7 5 5 8 6 6 8 9
S, 5 6 6 7 5 6 7 9 9 8

Z; Howmep BapuanTa

y.e/MB-A 1 2 3 4 5 6 7 8 9 10
2,=1, 1,0 1,0 2,1 1,0 2,2 34 1,0 2,2 1,0 3,3
Z,=1y 1,0 2,1 1,0 1,0 1,0 1,0 2,3 3,3 3,4 2,1




z, | 22 | 10 ] 10 ] 21| 10 ] 23] 33 ] 10| 23 | 10
=2, | 18 | 24 | 23 | 14 | 10 | 12 | 1,0 | 1,0 | 12 | 1,0
=7
VA

w | 21 | 15 | 10 | 10 | 21 | 10 | 14 | 10 | 10 | 1.3
s | 10 | 10 | 12 | 23 | 15 | 1,0 | 10 | 13 | 10 | 1,0

Kpurepun oueHku nucbMeHHbIX padoT:

OTBer oneHUBaeTCss 0TMETKO# «5» (33 — 40 OamioB), eciu: paboTa BBIIOIHEHA ITOJIHO-
CTBIO; B JIOTHUECKUX PACCYXKACHUAX U OOOCHOBAHUY PEIICHUS HET MPOOEJIOB U OIIUOOK; B PEIICHUU
HET MaTeMaTUYECKUX OIMMOOK (BO3MOKHBI HEKOTOPbIE HETOYHOCTHU, OIHMCKHU, KOTOpas He SBISETCS
CJIEZICTBHEM HE3HAHMS WIM HENOHUMAaHHA Y4eOHOTO Marepuana), T.€. MPAaBUWJIBHO BBIIIOJHEHO 86—
100 % paboTshl.

Ormerka «@» (29 — 33 Gayuta) CTaBUTCS B CICAYIONIUX CiIydasx: paboTa BBIMOJHEHA IMOJI-
HOCTbHIO, HO 000CHOBaHHUS IIArOB PEIICHUS HEJOCTATOUHBI (€CIu yMeHne 000CHOBBIBAThH paccyxkie-
HUS HE SIBIISUIOCH CIIEIMAIbHBIM OOBEKTOM MPOBEPKH); IOIMYIIEHBI OJlHA OMIMOKA, MM €CTh JBa —
TpHU HeJouéTa B BBIKJIAKAX, PUCYHKAX, YepTekax Win rpadukax (eciu 3TH BHIbI pabOT HE SIBIS-
JIUCH CIIEIUATBHBIM 00BEKTOM IPOBEPKH ), T.€. MIPABMIILHO BBITOJHEHO 74—84 % paboThLI.

Otmerka «3» (20 — 28 OasI0B) CTABHUTCS, €CIU: JOMYIICHO HE 0oJice ABYX OMIMOOK MM
Oosiee IBYX — TPEX HEIOYETOB B BBIKJIAKAX, YepTekKax WM rpadukax, HO oOydaromuiicst oonamgaer
00s3aTeNbHBIMA YMEHHSIMH 110 TIPOBEPSIEMOM TEME, T.€. IPaBUIbHO BIMOIHEHO 60 —73 % paboThl.

Otmerka «2» (0 — 19 GayIoB) CTaBUTCS, €CIIU: OMYIICHBI CYIIECTBEHHBIC OIIMOKH, TOKa-
3aBIIUE, YTO OOydJarOUIHiics HEe 00JagaeT 00sA3aTeIbHBIMA YMEHUSMH T10 JTaHHOW TeMe B MOJHOU
Mepe, T.€. BbINOoIHEeHO MeHee 60 % paboThl.

OnepaTuBHBIN KOHTPOJIb
(1 xonTposabHas padora, 1 PI'P 3a cemectp)
(max 15 x 2 = 30 6aJ10B)

Onenka Bbanabl
5 13-15
4 11-13
3 9-11
2 0-9
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