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Pabouast mporpamma auciuruinHbl coctaBiieHa Ha ocHoBaHuu PI'OC BO u yyebHOTO miana
HaIpaBJIeHUs MOATOTOBKU
13.03.02 DnexTposHEepreTHKa U AMEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILIAHBI 10 «31» aBrycra 2022 r.

YTBEPXIEHO

Ha 3acenannu xadenpsr
«DIIEKTPOCHAOKCHHE U DIICKTPOTCXHUKAY»

(mpoTtoxomn 3acemanust Ne OT «__ » 20 T.).




1. Ilean ocBOEHUN THCHUILIHHBI

Ilenp OCBOGHMS JAWUCHUIUIMHBI — JaTh MpPEACTAaBICHHE OO0 OCHOBHBIX IPOIECCaX
npeoOpa3oBaHUsl W HCIIOJIB30BAHUS PAa3UYHBIX BUAOB SHEPIWH, a TAaKXKEe HAYYUTh METOIHMKAM
pacuera TerIo(pUKaAIMOHHBIX CUCTEM, OCHOBAM BBIPAOOTKH 3JIEKTPUUYECKON U TETJIOBOI SHEPTuH, C
METOIMKAaMH pacdeTa H BBIOOpa TEMIOPUKAIMOHHOTO O0OpYAOBaHMS; BO3MOXKHBIX IyTeH
noBbIIeHUS 3()()EKTUBHOCTH BBIPAOOTKU U MOTPEOICHHS Pa3IMYHbIX BUIOB SHEPTUH.

2. Mecto nucuumiaunbl B ctpykrype OITIOITI BO

JIMCUMIUTMHBL ¥ TIPAaKTUKHU, Ha OCBOCHHUU KOTOPBIX Oaszupyercss JaHHas IUCLUIUIMHA:
mucuuiuinael - broka 1 wactu, ¢GopmMupyeMoil ydacTHHKaMH 0Opa3oBaTENbHBIX OTHOLICHHUN
HarpaBjeHuss ToarotoBkn OakanaBpuaTta 13.03.02 «DnmeKTposHEpreTuKa M AJICKTPOTEXHUKA):
«Dusukay», «Bpicias Matematuka», «BBenenue B npodeccuio», «CoOBpeMEHHBIE YHEPreTHYECKHe
CUCTEMBI 1 3JIEKTPOHHBIE TPe0Opa3oBaTEIN.

JIMCIMTUIMHBL, Y9eOHbIE KYpPCHI, IUISI KOTOPBIX HEOOXOJMMBI 3HAHUS, YMEHUS, HaBBIKH,
npuoOperaemMble B pe3yabTaTe M3Y4eHUsS JAaHHON JUCHUIUTUHBI (Y4eOHOro Kypca) — AUCHUIUINHBI
06a3oBoii u BapumaTuBHOM uactedl brioka 1. JQucrummmaer (Momynu), «[IpueMHUKH U TOTpeOUTENH
AJIeKTpUYecKoil dHeprum», «lIpousBomcTBeHHAs MpakTUKa (IIPOCKTHAs MPAKTHUKA)», BBIMTYCKHAsS
KBaTM(UKAIIMOHHAS paboTa.

3. [Inanupyemble pe3yJbTaThl 00yUYeHHs

DopmMHpyeMbIe H HNuaukaropsl
KOHTPOJINpyeMble AOCTHIKEHUSI IlnanupyemMble pe3yJabTaThl
KOMIIETeHIIH U KOMIIeTeHIHii o0y4eHHs
(K01 1 HANMEHOBAHUE) (Ko 1 HAMMEHOBAHUE)
[1K-3. Criocoben [1K-3.2. BeimosiasieT aHanu3 | 3HaTh: OCHOBHBIC 3aKOHBI
IJIAHUPOBATh U (hakTHueckoro TEIUIOTEXHUKH, IIEKTPOTEXHUKHU U
MIPOBOJIUTH SHEPronoTpeOIeHUS TEKTPOMEXAHHKH
DHEPreTHYECKUe o0opymoBaHuEM U
YMeTh: BHIMOTHATH PAOOTHI TIO
obcneoBaHus 00OBEKTOB 3JIEKTPOTEXHUUECKIUMHU
. HHEPTreTUYECKOMY 00CIIeOBAaHUIO
npodecCHOHAIbHON CHUCTEMaMH
000pyTI0BaHUS YIEKTPOTEXHUUIECCKUX
JEATCIbHOCTH cHCToM
Biazers: o01iei MeTo10I0ruei
OIIEHKHU SHEPreTUYECKOMN
3 PEKTUBHOCTH 000PYIOBaHUS U
WH)XEHEPHO-TEXHUYECKUX CUCTEM Ha
00BeKTax




4. CTpyKTYypa M coeprKaHue TUCHUIINHbBI

®opMbI TEKYLIETO

Bun N KOHTPOJIA
Monayasb (pa3gea) | y4eOHOH Ha"MeHOBaH?e TeM satTun Cemectp Obnem, banabl | UHTEepakTUB, 4.| (HAMMEHOBaAHME
(yueOHoO¥ padoThI) q.
padoTshI OLICHOYHOI'0
cpeacTna)
Pasnen 1 Jlex 1. BBonnas nekius Tema: DHepreTuuyeckue 5 2 1 - TTocemenue 1 Oamn
"OHepreTuyeckue TOILJIMBA U OCHOBBI UX TOPEHUS
roruBa u ocHoBbl |IIp 1. Pemenue 3amau no teme "OHeprernyeckue 5 2 5 - Pemenue y nocku - 3,
WX ropeHus" TOIJIMBA U OCHOBBI UX TOpeHUs" CaMOCT. peuieHue - 2
Oamta
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 3 - -
TEOPETUIECKOr0 MaTepuaa mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTIOATOTOBKOM K
MPAKTUYECKUM 3aHATHSIM (pelieHue 3a1a4)
Cp. CamocTosiTeTbHOE U3YYCHUE 5 3 - -
TEOPETUIECKOT0 MaTepuala mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTIOATOTOBKOM K
MPAKTUYECKUM 3aHATHSIM (pelieHue 3a1a4)
Ip2. Pemenue 3anay no teme "OHepreTudyeckue 5 2 5 - Pemenue y nocku - 3,
TOIJIMBA U OCHOBBI UX TOpeHUs" CaMOCT. pEUICHHE - 2
Oamna
Jlek 2. Tema: DHepreTudecKre TOIIMBA U OCHOBBI 5 2 1 - ITocemtenune 1 6amn
WX TOPEHUS
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 3 - -
TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHATHSIM (pelieHue 3a1a4)
Ip 3. Pemenue 3agau no reme "DHepreTuyeckue 5 2 5 - Pemenue y nocku - 3,
TOIINBA U OCHOBBI UX ropeHus" CaMOCT. pelIeHHe - 2
Gana
Cp. CamocrosiTenbHOE U3yUEeHHE 5 3 - -

TEOPETUYECKOT0 MaTeprasa 1o yueOHHKam




Monayasb (pa3ae)

Bun
yueOHoii
padoTshI

HauMenoBanue TeM 3aHATHH
(yueOHoO¥ padoThI)

Cemectp

Oo0neMm,

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHME
OLIEHOYHOI 0
cpeacTna)

U y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOH K
MIPAKTUYECKUM 3aHATHSIM (PEIIeHUE 3a71a)

Ip 4.

Pemienue 3agau no teme "DHepreTuyeckue
TOIJIMBA U OCHOBBI UX TOpeHUs"

Pemenue y nocku - 3,
CaMOCT. pEUICHHE - 2
Oamta

Pa3nen 2
KorensHble
YCTAaHOBKH
TEIIOBBIX
PIIEKTPOCTAHIIUN

JIex 3.

Tema: KoTenpHble YCTAHOBKH TETIOBBIX
ANEKTPOCTAHIIUI

Bomnpockl BXogHOTO
KOHTPOJIS

CaMocTosTeNnbHOE U3YUYEHHE
TEOPETUUECKOr0 MaTepuaa no yueOH1uKam
¥ y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOH K
MIPAKTUYECKUM 3aHATHUSIM (PEIIeHUE 3a71a)

Pemenue 3amad mo tTeme Korenbnabie
YCTAaHOBKHU TCIIJIOBBIX 3H€KTpOCTaHHHﬁ

KommekT 3amau

CaMocTosATENbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHSIM (pEIIeHUE 3a71a)

Pemenue 3amad mo tTeme Korenbnubie
YCTAaHOBKHU TCTIJIOBBIX 3H€KTpOCTaHHHﬁ

KommekT 3amau

TeMa: KOTGHBHBIC yCTaHOBKI/I TCIIJIOBBIX
3JIEKTPOCTAHIIUI

Bonpocs! BXogHOrO
KOHTPOJIS

CaMocTosTeNnbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MIPAKTUYECKUM 3aHATHUSIM (PEIIeHUE 3a71a9)

Pemenue 3amad mo Teme Korenbnabie
YCTAaHOBKHU TCIIJIOBBIX 3H€KTpOCTaHHHﬁ

TeMBI DOKIIaIOB

Cp.

CamMOCTOSITETLHOE U3YUYCHUE




®opMbI TEKYLIETO

TEOPETUYECKOTr0 MaTepuasa o yueOHuKam

Bun N KOHTPOJIA
Monayasb (pa3gea) | y4eOHOH Ha"MeHOBaHIfe TeM satsTum Cemectp Obnem, banabl | UHTEepakTUB, 4.| (HAMMEHOBAHME
(yueOHoO¥ padoThI) q.
padoTshI OLICHOYHOI'0
cpeacTna)
TEOPETUIECKOT0 MaTepuaa mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTOATOTOBKOM K
MPAKTUIECKUM 3aHITHSIM (TIOJITOTOBKA
JOKJIa/1a)
IIp 8. Pemenne 3amau mo teme  KoreabHble 5 2 5 - KommekT 3amau
YCTaHOBKH TEIUJIOBBIX 3JIEKTPOCTAHIINMA
Paznen 3 Ilaposbie |Jlek 5. Tema: [TapoBbie TypOWHBI TETIOBBIX 5 2 1 - Bomnpocsl BX0gHOT0O
TYpOUHBI TETIOBBIX AIEKTPOCTAHIINH KOHTPOJIS
piekTpoctanuuii | Cp. CaMocTosTenbHOE U3ydYeHHe 5 3 - -
TEOPETUIECKOT0 MaTepuala mo yueOHruKam
1 y4eOHBIM MOCOOMSM C TTOATOTOBKOM K
MPAKTUYIECKUM 3aHITHSIM (TIOITOTOBKA
JTOKJIa 1a)
IIp 9. Pewenune 3anau o reme Ilaposbie 5 2 5 - Pemenue y nocku - 3,
TypOWHBI TETUIOBBIX 3JIEKTPOCTAHITUN CaMOCT. pEUICHHE - 2
Oamna
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 3 - -
TEOPETUIECKOr0 MaTepuala mo yueOHuKam
1 y4eOHBIM MOCOOUSM C TTIOATOTOBKOM K
MPAKTUYIECKUM 3aHITHSIM (TIOJITOTOBKA
JOKJIa/1a)
IIp 10. Pewenue 3anau no reme Ilaposbie 5 2 5 - Pemenue y nocku - 3,
TYpOWHBI TETUIOBBIX 3JIEKTPOCTAHITUN CaMOCT. pEUICHHE - 2
Oamna
Paznen 4 JIek 6. Tewma: TermmooOMeHHBIC anmapaThl 5 2 1 - Bomnpocsl BX0gHOTO
TennooOMeHHbIE KOHTPOJIS
armapaThbl Cp. CamMoCTOSITETbHOE U3YUYCHUE 5 4 - -




®opMbI TEKYLIETO

TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTIOATOTOBKOM K
MPAKTUYECKUM 3aHITHSIM (TIOJITOTOBKA

Bun N KOHTPOJIA
Monayasb (pa3gea) | y4eOHOH Ha"MeHOBaH?e TeM satsTum Cemectp Obnem, banabl | UHTEepakTUB, 4.| (HAMMEHOBAHME
(yueOHoO¥ padoThI) q.
padoTshI OLICHOYHOI'0
cpeacTna)
U y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHUSIM (IIOJITOTOBKA
JTOKJIaJ1a)
Ip 11. Pemenue 3amay o reme TemrooOMeHHEBIE 5 2 5 - Pemenue y nocku - 3,
anmnaparsl CaMOCT. peleHHe - 2
Oamna
Cp. CaMocTosATENbHOE U3YUYEHNE 5 4 - -
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
U y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHUSIM (IIOJITOTOBKA
JTOKJIa 1a)
Ilp 12. Pemenue 3a1a4 no reme  TemnooOMeHHBIE 5 2 5 - Pemenue y nocku - 3,
anmnaparsl CaMOCT. peleHHe - 2
Oamna
Pa3znen 5 Cuctemsbr |Jlek 7. Tema: CucreMbl TEITOCHAOKEHUS 5 2 1 - Bomnpocsl BX0gHOTO
TEIUIOCHA0KEHUS KOHTPOJIS
Cp. CaMOCTOSITETbHOE U3YYEHUE 5 4 - -
TEOPETUIECKOr0 MaTepuala mo yueOHuKam
1 y4eOHBIM MOCOOUSM C TTIOATOTOBKOM K
MPAKTUYIECKUM 3aHITHSIM (TIOJITOTOBKA
JOKJIa/1a)
IIp 13. Pemenue 3anau no teme Cuctembl 5 2 5 - Pemenue y nocku - 3,
TEIIOCHA0KEHU s CaMoCT. peuieHue - 2
Oamna
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 4 - -




®opMbI TEKYLIETO

Bun N KOHTPOJIA
Monayasb (pa3gea) | y4eOHOH Ha"MeHOBaHIfe TeM satsTum Cemectp Obnem, banabl | UnTepakTuB, 4.| (HaAaMMeHOBaHUeE
(yueOHoO¥ padoThI) q.
padoTshI OLICHOYHOI'0
cpeacTna)
JTOKJIa 1a)
IIp 14. Penrtenue 3anad mo teMe CHCTEMEI 5 2 5 - Pemenue y nocku - 3,
TETIOCHA0KEHUS CaMOCT. peleHue - 2
Oamna
Pasznen 6 OcnoBHoe| JIek 8. Tema: OcHOBHOE TeTIIO(PHUKAIIMOHHOE 5 2 1 - Bompocsl BxoaHoro
Ter10(hUKAIMOHHOE obopynoBaHue KOHTPOJIS
o0opynoBaHUE Cp. CaMOCTOSITETbHOE U3YYEHUE 5 4 - -
TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTIOATOTOBKOM K
MPAKTUYIECKUM 3aHITHSIM (TIOJITOTOBKA
JOKJIa/1a)
IIp 15. Pemenue 3anau no teme OcHOBHOE 5 2 5 - Pemenue y nocku - 3,
TermopuKaIMOHHOE 000pyI0BaHNE CaMOCT. pelieHue - 2
Oamna
Cp. CamMoCTOSITETbHOE U3YUYCHUE 5 4 - -
TEOPETUIECKOT0 MaTepuaa mo yueOHruKam
1 y4eOHBIM MTOCOOMSM C TTIOATOTOBKOM K
MPAKTUYIECKUM 3aHITHSIM (TIOJITOTOBKA
JOKJIa/1a)
IIp 16. Pemenue 3anau o teme OcHOBHOE 5 2 5 - Pemenue y nocku - 3,
TerIopUKaIMOHHOe 000pyI0BaHNE CaMOCT. pelieHue - 2
Oamta
IIp 17. Penrtenue 3anad mo reMe OCHOBHOE 5 2 12 - Pemienue y nocku - 8,
TEIIO(PHUKAIIMOHHOE 000pyI0BaHHE caMoCT. peuieHue - 4
Oamna
ITA IIpoMexyTouHas aTTecTalusl 5 0,35 -
KonTposps |Cnaua sx3ameHa 5 35,65 - -
HUroro: 144







5. O6pa3oBare/ibHbIE TEXHOJIOTHH

JInst  OLIGHKWM  3HAHWM, YMEHHS H  YPOBHA MNPOPECCHOHAIBHBIX  KOMIICTCHIIHH,
nproOpeTaeMbIX BBITYCKHUKOM B IIpolecce H3y4eHHs AUCHUIUIMHBL «OO0Inas 3HEpreTHka
UCIOJIb3YIOTCSl TEXHOJIOTMH TPAJAULIMOHHOTO OOYUEHUS:

- JICKIIUH,;

- IPAKTUYECKUE 3aHATHS C YCTHBIM ONPOCOM  OOy4aromxcs U 3aKperuieHueM
TEOPETUUECKOr0 MaTepuarna;

- UHIMBUJyaJbHble U TPYIIOBBIE KOHCYJIbTAMU [0 TEOPETHUYECKUM U MPAKTUYECKU
BOIIPOCaM Kypca;

- BBITIOJIHEHUE NPAKTHUUECKUX 3aJaHHil, KOTOpBIE IMO3BOJISIIOT MPUOOPECTH TNPAKTUYECKUE
3HAHUS U HAaBBIKM peIIeHUS 33Ja4yd U paboThl C HOPMATHUBHOM, METOAMYECKOW, HAy4HO-
TEXHUYECKOM U CIPABOYHOM JINTEPATYPOI;

- IPOBEICHUE PA3TUYHBIX (POPM CAMOCTOSTEIHHON pabOThI, KOTOPasi BKIIOYAET MOATOTOBKY K
JICKIMOHHBIM U MPAKTUYECKUM 3aHATHUSAM, MOATOTOBKY JOKJIAAa W €ro Mpe3eHTallMu K 3alluTe Ha
MPAKTUYCCKOM 3aHATHHU.

6. MeToguyeckue yKazaHus 110 OCBOCHHMIO U CHMIIIMHBI

6.1. OOGyuarommmcsi HEOOXOIMMO O3HAKOMHUTHCS: C COJEpXKaHUEM padoueld MporpaMMBbI
mucuuruiael (nanee — PILJI), ¢ menmsaMu M 3agayamMu AMCLUMIUIMHBI, €€ CBS3SIMH C JIPYTHMHU
JUCIUIUIMHAMU  00pa30BaTeNbHONW MPOrpamMMbl, METOAMYECKHMHU pa3paboTKaMHU IO JaHHOM
JTUCLUIUINHE.

6.2. Metoauueckue yKazaHus 10 MOATOTOBKE K JICKIIMOHHBIM 3aHATHSIM.

B xome nekuumii paccMaTpUBAaIOTCSI OCHOBHBIE IIOHSATHS TEM, CBSI3aHHBIE C HHUMH
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMBI, Tal0TCA PEKOMEHIALUHU ISl CAMOCTOATEIbHOU pabOThI
U TIOATOTOBKE K MPAaKTUYECKHM 3aHATUAM. [loaToMy u3ydeHHEe TUCHMIUIMHBI Tpelyer
CUCTEMAaTUYECKOTO U TMOCIEA0BAaTEIbHOIO HAKOIUIEHUS 3HAaHUM, CJEeNO0BaTeNIbHO, MPOIYCKU
OTJENBHBIX TEM HE IMO3BOJSIOT IIYOOKO OCBOUTH mpeamMeT. O0ydaromumcs HeoOXOAMMO: Tepen
KOKIOW JIeKUMEeH MpocMaTpuBaTh pabodylo MporpamMmy IUCHUIUIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHAYEMYIO JIUTEPATYPy, 4YTO TIO3BOJUT COKOHOMHUTb BpEMS Ha OCBOEGHHE TEMBI Ha
ayIUTOPHOM 3aHATHM; TMeped OYepeAHON JIeKIMell HeoOXO0AUMO MPOCMOTPETH/TIOBTOPUTH
MaTepuanbl NOpeaplaymed Jekuuu. Ilpu 3arpygHeHMsX B BOCHPUATUM MaTepuana CleayeT
00paTUTHCS K OCHOBHBIM JINTEPATYPHBIM HCTOYHHKAM.

6.3. Meronnyeckue yka3zaHus 10 IOJATOTOBKE K IIPAKTUYECKUM 3aHITHSIM.

B xozme mpakThyeckux 3aHATUN YrIyONSIOTCS M 3aKpEIUISIOTCS 3HAHHUS OOydYaloUuxcsl MO psAIy
PacCMOTPEHHBIX HA JIEKLHUAX BOIPOCOB, 3HAHUI 110 COBPEMEHHBIM TEXHOJIOTUSAM IPOEKTHPOBAHMUS B
JNIEKTPOIHEPreTUKE M JJEKTPOTEXHHMKE; yMEHHS IPOU3BOAUTH  BHIOOP 3KOHOMHUYECKH
00OCHOBAHHBIX HMHBECTUIIMOHHBIX TPOEKTOB. Ha NpakTHYecKuX 3aHATHSIX Pa3BUBAIOTCA
CIIOCOOHOCTH  HCIIOJIb30BaTh  COBPEMEHHbIE  HMH(MOPMAIIMOHHBIE  TEXHOJIOTUH,  YHPaBIATH
uHpopManrell ¢ IpUMEHEHHEM NPUKIIAIHBIX MPOrPaMM; HUCIOIb30BaTh CETEBbIE KOMIBIOTEPHBIC
TEXHOJIOTHH, 0a3bl JaHHBIX U MAKEThl MPUKJIAJAHBIX TPOAYKTOB. IIpyn MOAroTOBKE K MPaKTHUYECKUM
3aHATHUAM KKl 00Y4arOLUiiCs JOKEH:

— U3YyYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3Y4YUTb MaTEPUAIIbI JICKLUH;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOil TeMe;

—BBINOJIHUTH JIOMAIlIHEE 3a/laHue, PEKOMEHJOBAHHOE IIpenojaBaTesieM IpU H3y4YEeHUU
KaKIOM TEMEI 3aHSITHS.

[To 3amanuio mnpenogaBarens OOYdYaAIONIMICA JODKEH IMOATOTOBUTH JOKJIAA IO TeMe
MPAKTUYECKOro 3aHATHA. B mpoliecce moAroToBKY K MPAKTUYECKUM 3aHATHSAM 00y4alOlIUeCs] MOTYT
BOCIIOJIb30BaThCSl KOHCY/IbTALMSIMU ITPENOaBATENIS.

6.4. CamocTosiTeNIbHAsT paboTa BKJIIOUYAET B CEOs BHIMOJTHEHUE PA3JIMYHOTO POJIa 3alaHui 1
CaMOCTOSITENIbHOE M3yYeHHE TEOPETHUECKOro MarepHajga Mo y4eOHHMKaM M y4eOHBIM MOCOOUSM C
MOJATOTOBKOM K MPaKTUYECKUM 3aHATHSAM. KOHTposIb caMOCTOATENbHON paboThl 00y4arouxcs Hajl



pOTrpaMMOIl Kypca OCYIIECTBIICTCS B XOJI€ MPAKTHYECKUX 3aHATUH (YCTHBIH ONpOC, pelieHHe
3a/1a4, MyOJIMYHOE BBICTYIUICHHE C TIOKJIAJAO0M I10 BEIOpAaHHOHN TeMe, TECTHPOBAHHUE).



7. OeHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyeMoii KOMIIETeH U HaumeHoBanme
Cemectp
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
5 [1K-3 (I1IK-3.2) 3anaun 1-50
Bonpocsl k 3k3ameny Ne 1- 61

7.2.1. TunoBble 3aJaHWsl WJIM HHbIE MaTepHAJIbl, HeO0XOAWMMBbIE IJsl TEeKYyLIero
KOHTpoJiA mo  aucuuminHe «CoBpeMeHHbIe  TEXHOJOTHM  TNPOEKTHPOBAHHS B
3JIEKTPOIHEPreTHKE U JJIEKTPOTEXHUKE»

7.2.1.1. BX0aHOMH KOHTPOJIb

Bonpocekl BXOTHOT0 KOHTPOJISA:

l. Kakue ycnoBuss HEOOXOAMMO COOMIONATH, YTOOBI TEPMOJMHAMUYECKHM MPOIECC ObLI
obparumbiM?  YUTO SABISETCS NPUYMHON HEOOPATUMOCTH PEAThbHBIX  TEPMOJMHAMUYECKHIX
npoieccoB?

2. Tlouemy BHYTPEHHIOIO SHEPTHUIO, SHTAIBIMIO U SHTPONUIO pabodero Tejla Ha3bIBAIOT
napamMeTpaMu Wik PyHKIIUSIMH COCTOSHUS, a TETUIOTY U padoTy G yHKIMSIMU TIporiecca?

3. B wem cymuHocTh 1-ro 3akoHa TepmMoaumHaMuKku? Hamuimure ypaBHEHHE MEPBOTO 3aKOHA
TEPMOJMHAMUKH, OOBSICHUTE BXO/ISIINE B HETO BEJIMUHHBI.

4. B ueM CynIHOCTb BTOPOTO 3aKOHA TEPMOJUHAMUKH?

5. IlpuBenute OCHOBHBIE (OPMYIMPOBKH BTOPOTO 3aKOHA TEPMOJAMHAMUKHA M JalTe €ro
AHATUTUYECKOE BBIPAKEHHE ISl OOPATUMBIX U HEOOpaTHUMBIX TporieccoB. [TokaxuTe, 4TO MUK
KapHo siBnisieTcst HAUBBITOAHEHIIMM B 33JaHHOM MHTEPBAJIE TEMIIEPATYPHI.

6. IlokaxuTe, YTO W30XOPHBIM, H3OTEPMHYCCKUN W aauabdaTHBIC TPOIECCHI SIBISIOTCS
YaCTHBIMU CIIy4asiMU MOJIUTPOITHOTO MpoILiecca.

7. llonb3ysch ypaBHEHUSIMU IEPBOr0 3aKOHA TEPMOIAMHAMHKH JUISl TIOTOKA U ISl 3aKPBITON
CUCTEMBI, IOKAKUTE 3a CUET YEero COBEPIIAIOTCS BCE BUIBI Pa0OTHI paboyero Tesia B MOTOKE.

8. Jlns uero mpumensiercs corio JlaBansa? M3o00pazute cxeMaTuuecku 3TO COILIO.

Kak MeHsitoTCsl 1aBiIeHUE U CKOPOCTh ra3a BJI0JIb coria?

9. N3o6pazure TemnoBoi mporece B core Jlapans B A,S-nuarpamme. [IpuBenurte ypaBHeHHE
JUISL ONIPEAENIEHUS TEOPETUUECKON U JEUCTBUTEIBHON CKOPOCTEN UCTEUEHUS.

10. TTouemMy B cxopsmieMcs KaHaie HENb3s OCTHYh CKOPOCTH OONbIIeH, 4eM MecTHas
CKOpPOCTb 3ByKa?

11. Yro wHaspiBaeTcs aOCONMIOTHOW W OTHOCHUTEIHLHOM BIAXHOCTHIO Bo3nyxa? Kakyro
TEMIEpaTypy Ha3bIBalOT TEMIEPaTypoil TOUukHu pockl? UTO Takoe BiIarocojep:kaHue BO3AyXa U Kak
OHO omnpenensercs?

12. B ueM cOCTOMUT pa3zauuue MeX1y NpOLecCaMy UCIIAPEHUs U KUIIEHUs?

KpaTlcoe OMHCAHUEC H PEIVIAMEHT BbBINMOJHCHUSA

BxoHOW KOHTPOJIb MPOBOAUTCS HA MEpBOii ekiuu. OH npeAcTaBiIsieT cOO0H KOHTPOJIbHBIH
cpe3 3HaHMK U3 12 OCHOBHBIX BOIIPOCOB, OTBETHI Ha KOTOPBIC OOYYArONIWHCS JODKCH 3HATh B
pe3yabTaTe W3Y4eHHUs MpeablIylNIMX TUCHUIUIMH IO TporpamMme OakanaBpuara. KoHTpoib
IIPOBOJIUTCA MO OLICHKE OCTATOYHBIX 3HAHUM MO AUCLHUIUIMHAM «DJIEKTPOIHEPTreTUYECKUE CUCTEMBI



U cetw», «OHeprocOepexxeHne W dHeprocOeperamoomme  TexXHOJIOrHW»,  «CHCTEMBI
JIEKTPOCHA0XKEHHS MPOMBIIUIEHHBIX MpeanpusaTHii». IlocTaBieHHbIe BOIPOCH TPeOYIOT TOUHBIX U
KOPOTKHX OTBETOB. BXOAHOI KOHTpPOJIb MPOBOJAUTCS B MHCbMEHHOM BHJE B TeueHHe 20 MHUHYT.
HToru BXoHOTO KOHTPOJISL UCTIONB3YIOTCS AJIs1 KOPPEKTUPOBKU METOIUK ITPOBEACHUS JIEKIIMOHHBIX
U IIPAKTUYECKUX 3AHATUH.

Kpurepun onenkmn:

- OTMETKA «3a4TE€HO» BBICTABIAETCA00YUAIOLIEMYCs, €CIIU JaHbl IPAaBUIIbHBIE OTBETHI Ha 6-
12 Bonpocos;

- OTMETKA «HE 3a4TEHO», €CJIM PAaBUIbHBIX OTBETOB MEHEE 6-1.

7.2.1.2. KoMIUIeKT 32124 K NPAKTHYECKUM 3aJaHUAM

3agaua 1

B Tonke KoTenpHOro arperara Maponpou3BOIUTENbHOCTBIO D = 13,4 kr/c cxwuraercs
MOJIMOCKOBHBIN yroiib Mapku b2 criemyromiero cocraBa: CP= 28,7 %; HP = 2,2 %; SP, = 2,7 %; NP =
0,6 %; OP = 8,6%; AP = 25,2 %; WP =32 %. HeoOx0amumMo, COCTaBUTDH TEIIOBOK OaaHC KOTEIHHOIO
arperara, €ciidi M3BECTHBI TEeMIIEpaTypa TOIUIMBA MpU BXOAEe B TONKYy fr = 20°C; HaTypanbHbIN
pacxon ToruBa B = 4 Kr/c; naBieHue neperpeToro napa pnn = 4 MIla; Temneparypa neperperoro
napa fnn. = 150°C; Benuunna nenpepsiBHON npoayBku P = 4 %; TeopeTnyeckuii 00beM BO3ayXa,
HEOOXOIUMBIN NI cropanust | KT TOIInBa 10 = 2,94 m3/xr; 06beM YXOJSIIUX Ta30B HA BBIXOJIE U3
nocsenHero razoxona Vyx = 4,86 M>/KT; TeMmepaTypa yXOAsIIMX ra30B Ha BBIXOAE U3 MOCIETHETO

razoxojua 9yx = 160°C; cpeansisi o0beMHas TEMJIOEMKOCTh Ta30B MPH MOCTOSHHOM JIaBIECHUU Cpp =
1,297 KI[)K/(M3-K); coJiepkaHue B yXoAsmux razax okcuaa yriaepojga CO = 0,2 %; u TpexaToOMHBIX
razoB RO; = 16,6 % u norepu TEMIOTH OT MEXAaHUYECKOW HEMOJIHOTHI CTOPaHUs TOIIUBA g4 = 4 %.
[Totepsimu TemIOTHI ¢ GU3NIECKOM TEIUIOTOH 1UTaKka IpeHeOpeyb.

3apaua 2

B Tonke xoTna cxkUraercss MaJoCepHHUCTBIN Ma3yT cienytomiero cocraa: CP = 84,65 %; HP =
11,7 %; SPy = 0,3 %; OP = 0,3 %; AP = 0,05 %; WP = 3,0 %. Onpenenuts pacrnoiaraeMyo TEIIOTY,
€CJIM TeMIiepaTypa TOIJIMBa Ha BXOJE B TONKY #; = 20°C.

3amaua 3

Omnpenenut coctaB pabodeil Macchl YeIsIONHCKOTO YTis Mapku b3, eciii U3BECTEH COCTaB €ro
roproueii maccel: C'= 71,1 %; H" = 5,3 %; S = 1,9 %; N" = 1,7 %; O" = 20 %; 301bHOCTb CyXOit
macchl A° = 36,0 % u pabouas Bnaxunocts WP = 18,0 %.

3amaua 4

OnpenenuTh HU3NIYIO W BBICHIYIO TEILIOTY CrOpaHHs pabodell Macchl 4YeSIOMHCKOTO YIS
mapku b3 cnegyromero coctaBa: C? = 37,3 %; HP = 2,8 %; SPy = 1,0 %; %; NP = 0,9 %; OP = 10,5
%; A =29,5 %; WP =12 %.

3agaua 5

Onpenenuth 00bEM NPOAYKTOB TIOJHOTO CrOpaHHS Ha BBIXOAEC M3 TONKU, a TaK Ke
TeopeTUdecKHil U JeHcTBUTENbHBbIE 00BEMBI BO3IyXa, HEOOXOMMMblE NSl cropanus 1 M
npupogHoro raza CTaBponoJIbCKOTO MECTOPOXKAeHus cliieaytoniero cocraa: COz = 0,2%; CHy =
98,2%; C2Hes = 0,4%; C3Hg = 0,1%; C4Hi0 = 0,1%; N2 = 1,0 %. KoadpdunmeHT n30biTKka Bo3ayxa B
TomKe or = 1,2.

3amaua 6



Onpenenuth TEOPETUUYECKHH U JCHUCTBUTENBHBIM OOBEMBI BO3[yXa, HEOOXOAMMBIE IS
CJIO€BOTO CXKUTaHUs AoHenkoro yrist Mapku I maccoi 1000 kr u cnenyromero cocraBa: CP = 55,2
%:; HP = 3,8 %; SP; = 3,2 %; %; NP =1,0 %; OP = 5,8 %; A? = 23,0 %; WP = 8,0 %.

3amaua 7

Onpenenuth 00bEM CYXUX Ta3oB, IOJY9aeMbIX TpH IMOJTHOM cropanuu B cioe 800 xr
KY3HeIKoro yris mapku /I, eciu u3BecteH coctaB ero roproueit maccol: C' = 78,5 %; H' = 5,6 %;
S =0,4 %; N"=2,5 %; O" = 13 %; 30;mpHOCTH cyxoit macchl 4° = 15,0 % u pabouast BnaxxHocTs WP
= 12,0 %, xoadpunrenT n30bITKa BO31yXa B TOIKE Or = 1,3.

3amaua 8

B Tomke xoTma cxkuraercs 1 Kr JOHEIKOTO yriist Mapku A cienytromero cocraBa: CP? = 63,8 %;
H? = 1,2 %; SPy = 1,7 %; %; NP = 0,6 %; OP = 1,3 %; A? = 22,9 %; WP = 8,5 %. Onpenenuts
SHTAJBIINIO M30BITOYHOTO BO3JyXa Ha BBIXOJIC W3 TONKH IPH TIOJHOM CTOPAHHWH YTJISA, €CIH

M3BECTHO, YTO TEMIIEpATypa ra3oB Ha BeIxoje u3 Tonku I = 1000°C. KospduumenT n3ObTKa
BO3/yXa B TONKe or = 1,3.

3amaua 9

OnpenenuTs SHTANBINIO MPOYKTOB CTOPAHUS Ha BBIXOJIE U3 MapoIeperpeBaress KOTeIbHOTO
arperata ImapoInpou3BOAUTENLHOCTRIO D = 9,73 Kr/c, eclii U3BECTHBI JJaBJIEHUE HACBHIIICHHOTO Hapa
pun. = 1,4 Mna, naBnenue neperperoro napa pun. = 1,3 Mlla, TeMneparypa neperperoro napa fun. =
250°C, TeMneparypa NUTaTENbHON BOABI fns. = 100°C, BenmuunHa HeNpepbIBHOM NpoayBku P = 4%,
K.ILJ. KoTnoarperata (6pyrTo) n®x = 90%, ¥ HOTEpH TEIIOThl OT MEXAHHYECKOH HEemONHOTHI
cropanus tomnuBa g4 = 3,5 %. KoTtenpHbIll arperar paboTaer Ha Ky3HEIKOM yriie Mapku Tc
HU3IIEH TETIOTOU cropaHus roproveit maccol Q' = 34345 xJIx/kr, comepkaHue B TOTUIUBE 30161 AP
=16,8 % u Baaru WP = 6,5 %.

3amaua 10

Onpenenutsb pacueTHyIo nojpavyy BEHTWJISTOpA KOTEJIbHOTO arperara
aponpoU3BOAUTENBHOCTBIO D = 13,8 Kr/c, paboTaromero Ha IpUPOAHOM Ta3e ¢ HU3LICH TerI0Ton
cropanus Q% = 35700 kJ[x/M>, eciu JaBIeHHE MEPErpeToro mapa pnn. = 4 MIla, Temmeparypa
neperperoro mapa fun = 430°C, Temmeparypa OUTaTeNbHOM BOABI fns = 130°C, x.a.m.
koTnoarperata (6pyrTo) N%xa = 91%; TeopeTHuecKH HeoOXomuMBbli 06beM Bosmyxa V0 = 9,48 v’/
M, kod(unment 3amaca nogauu Pi = 1,05, koddumuenT U36bITKa BO3yXa B Tomke or = 1,15,
MpUCOC BO3/lyXa B TOno4yHOM kamepe Aor = 0,05, yreuka Bo3ayxa B BO3AyXOnoaorpenarene Adsy =
0,04, TemmepaTypa XOJOZHOTO BO3/lyXa, IOCTYMNAOIIEr0O B BEHTWIATOP e = 20°C n
GapoMeTpuuecKoe JaBlieHne Bo3ayxa s = 98-10°I]a.

Kpurepum ouenku:

- OLIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIM CTYACHT MOJy4YnJI IPABUIIBHBIA OTBET B X0J1€
CaMOCTOSITENIFHOTO PEUICHUS 33J]aui M MPEACTABUI MOAPOOHBIN X0 peIIeHUs B TETPAIH WIH Y
JIOCKU;

- OLIEHKA «HE 3a4TE€HO» €CJIM CTYACHT HE CMOT IOJIyYUTbh NPABUIIBHOIO OTBETA HA IOCTABJIECHHYIO
3ajauy, He CMOT ITPOJEMOHCTPUPOBATH MOAPOOHBIN X0 PEIICHU 3a/1a4M B TETPAIU I Y JOCKH

7.2.1.3. TUNOBBIE TECTOBLIEC 3aJaHUA

1. Kakoii aneMeHTapHblil COCTaB TBEPIOTO U KUIKOTO TOILINBA?
o C,H,N,O0,S,AW
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O,W,C,S, A F
H, N,0, K,W,A
C S, F,K,W,0

Urto Takoe Sy B 3JIEMEHTApHOM COCTaBE TOILIUBA?
Cepa

Jlerkas cepa

Jleryuas cepa

Her npaBunbHOrO 0TBETa

[IpeumymiecTBO ra3000pa3HOTo TOIIMBA?

MenpLme TEemIonoTepu

[Ipu cropanum 06pa3yroTcs IPOAYKTHI IOJTHOTO TOPEHUS
CpaBHUTENBHO HU3KAs TEMIIEPATYPA

Bce oTBETHI paBUIIBHBIE

Bribepere npaBuiibHYIO (OpPMYITy pacxosia YCIOBHOTO TOTIJIMBA

B — B : ch
ye P
QH

B-Q?

Byc — Qll
Qy(‘
5 = Qe
yc P
0,

Her npaBunbHOrO 0oTBeTa

UTo Takoe BTOPUYHBIN B SHEPTOPECYPCOB?
DHepropecypcesl, oy4aeMble myTeM npeodpazoBaHus
DHepropecypcesl, CylecTBYIONINE B IPUPOEC
DHepropecypcsbl, CO3JaHHbIE YETIOBEKOM

Bce BapuaHTBI IpaBUIIbHBIE

Uro siBnsieTcst 6anmiacToM TorumBa’?
Kucnopon

A3or, yraepon

3omna, Bl1ara

Jleryuas cepa

Uemy paBHA TEIUIOTA CTOPAHUS YCIOBHOTO TOTLINBA?
30030 xIx
29300 x/x
25300 x/Ix
29400 x/Ix

UYro xapakTepu3yeT OKTaHOBOE YHUCIIO0?

XapaKTepmyeT CKJIOHHOCTB TOIINIMBA K J€TOHAIMOHHOMY CTOPAHUTIO

XapakTepusyeT CKJIOHHOCTh TOIUTMBA K TEPMUYECKOMY pacnaay

XapakTepusyeT CKJIOHHOCTh TOIUIMBA K TEPMUYECKOMY OKHCIEHUIO
XapakTepusyeT CKJIOHHOCTh TOIUIMBA K TEPMUYECKOMY CaAMOBOCIIIIAMEHEHUIO



9.  Ha kakue aBa BUJa 1ojpasaessieTcs ra3000pa3Hoe TOMIUBO?
EctecTBeHHOE U HEPTETIPOMBICTIOBOE

[IpupoHOE U UCKYCCTBEHHOE

HedrenpombicioBoe 1 HCKYyCCTBEHHOE

HcKkyCCTBEHHOE U €CTECTBEHHOE

o O O O

10. Ot 4ero 3aBUCHT TEIUIOTA CTOPAHUS TOIIUBA?
OT HanMuMK BOABI B TOILIMBE

OT XMMHYECKOTO COCTaBa TOIINBA

Ot TemMnepaTypbl OKpYXKaroIIe Cpeabl

Bce BapnaHThI HE TPAaBUITBHBI

o O O O

KpaTkoe onucanue u perjiaMeHT BbINOJITHEHHUS

Tect mpoBoAWMTCS B Hadaje MPAKTHYECKOTO 3aHATHS B NMUCbMEHHOW ¢opme. Kaxgomy
oOyuyaromemycs Bbiaercst 20 BOPOCOB, HAa KaXIbli U3 KOTOPHIX HYXHO BBIOPATh MpPaBUIIbHBINA
(s1€) oTBeT(B1). Bpems, orBoguMoe Ha TecTupoBanue - 20 MUHYT.

Kpurepun oneHku:

- OTMETKa «3auTeHO» BBICTABIsIETCS OOy4aromeMycs, €clii OOYyYaromMiCs OTBETHI
MPAaBHJIbHO OOJIbIIIE YeM Ha MOJOBHHY TECTOB.

- OTMETKa <«HC 3a4YTCHO» - €CJIN 06yqa}01um?lca OTBCTUJI NPAaBUJIbHO Ha IIO0JIOBUHY WIJIN
MEHBIIIE TECTOB.



7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS

JTUCIUTLINHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 5
Ne
' Bonpocsl Kk 3k3ameny
1 | IlpuHImne! 1eNeHTPaTN30BaHHOTO TEIIOCHA0KEHHSL.
2 [TpuHIIUTIBI IIEHTPATM30BAHHOTO TETIOCHAOKCHMSI.
3 Bunel cxem TeruiocHaOKeHUS.
4 | Bunpl u npuHIMN 1EHCTBUS HATHETATENIbHBIX MAIIUH
5 | TloHsTHs SHTPONUU U SHTATBIUU. DUZUYECKUI CMBICI.
6 [TpuHIIMT NEHCTBUS M HA3HAYEHHE JIea’paTopa.
7 | YcTpo#CTBO CTyNeHN aKTUBHOM MapoBOil TYpOUHBI.
8 | Ilytn maTeHCH]UKAIUK TETITIOTIEpeIadH.
9 TemnodukanroHHble HUKIBI, UX cXeMbl, T,s — auarpamMma, K03(pQUIMEHT HCTOIb30BaHUS]
TEIUIA.
10 | Tlpeobpa3oBaHue YHEPTUU B PEAKTUBHOM CTYIIEHU MAPOBOM TYpOUHEI.
11 | HecraunonapHas T€mIOIPOBOAHOCTD U NMOPSIIOK €€ pacyera
12 | KoucTpykuust u 061acTh IPUMEHEHHS PEKYIIEPATUBHBIX TEIUIO0OOMEHHUKOB.
13 | Kpurepun nogoOus u KputepuaibHble YpaBHEHUS KOHBEKTHBHOTO TETUIOOOMEHA.
14 [Iponiece apmabatuyeckoro apoccenupoBaHus rasa u mapa. Dddexr xoyns—Tomcona,
KpHBasi THBEPCHUHU.
15 | KorenbHble yCTaHOBKH, Ha3HAUYE€HUE M KOHCTPYKTUBHBIE OCOOCHHOCTH X OCHOBHBIX Y3JIOB.
16 | TomouHble yCTpOICTBA IAPOT€HEPATOPOB.
17 1, — JauarpaMma BOJSHOIO Iapa, pacyeT TeIJIoThl, padoThl, U3MEHEHHUS BHYTpEHHEH]
HHEPrUM U SHTAJIBIINU NIapa B IPOLECCE.
18 | KoucTpykums u 061acTh NpUMEHEHHs pereHepaTHBHBIX TEIII00OMEHHHUKOB.
19 | KoHBeKTHBHBIN TEMIIOOOMEH NMPHU JBMIKEHUHU KUIKOCTH B TPyOax.
20 | YcTpoilcTBO peakTHBHOM CTYNEHU MAapOBOil TYpOUHBI.
21 | TennooOMeHHbIE anmapaThl 1 OCHOBBI UX TEIJIOBOTO pacueTa.
22 | KoHCTpyKIHsI MHOTOCTYTICHYATHIX MAPOBHIX TYpPOUH.
23 [Ipunuun paboTel M TpOLECCH CKaTHs Taza B Komipeccope Ha P,V — nmarpamme.
TexHuueckast pabora KOMIIpeccopa.
24 | KoHBeKTHBHBIH TEIIOOOMEH MPHU MOMEPEUYHOM OOTEKaHHUH ITYYKOB TPYO.
25 | KoncTpykiust u 001acTh IPUMEHEHUS] CMECUTEIBHBIX TEMIOOOMEHHUKOB.
2% OCHOBHBIE U BCIIOMOTaTEIbHbBIE IOBEPXHOCTH HAarpeBa NaporeHepaTopoB, UX Ha3HAYEHUE U
KOHCTPYKLHS.
27 | TemmooOMeH npu cBOOOIHOM (€CTECTBEHHOW ) KOHBEKIIHUH.
28 | YcrpoicTBO NMPSIMOTOYHBIX TAPOTEHEPATOPOB, UX MPEUMYIIECTBA U HEIOCTATKHU.
29 T,s — auarpamma BOJSIHOTO Tapa, ONpEeIeHNe TEIUIOThI, Pa0OThl, U3MEHEHUS! BHYTPEHHEH
SHEPIMH U SHTAJIBIINU B MTPOIIECCE.
30 | IapoBble TypOWHBI, X YCTPOICTBO M MPUHIUN ICHCTBHUS.
31 | Ha3HaueHue u npUHLUI AEHCTBUS NaponieperpeBareiei.
32 | Ha3naueHue v NpuUHIMII JEUCTBUS BOJSTHOTO SKOHOMaM3epa.
33 | Ha3HaueHue U NpUHLKI AEHCTBHSI BO31YXONOIOTPEBATENS.
34 | YcrpoiicTBO M Ha3HAUYEHUE TATOAYTHEBBIX YCTPOUCTB KOTEIBHOIO arperara.
35 | Temmooii 6amaHC TapOBOrO KOTIIA.




Ne
. Bonpocsl k 3xk3amMeny
36 | TemnoBble MOTEPH NAPOBOTO KOTIIA.
37 | KoaddunmeHT none3Horo n1eicTBrs U pacxo/1 TOIUIMBA KOTEIHLHOTO arperara.
38 | IIpeobpa3oBaHue SHEPTUU B COMIIAX TYPOUHBL.
39 | IIpeobpazoBanue 3HEPTrUU HA PAOOYHX JIOMATKAX TYPOUHBI.
40 | Pabota u KIIJ] ctynenu TypOUHBL
41 | BHyTpeHHHUE IOTEPH TYpOHUHBI.
42 | Pabounii mporiecc mapoBoi TypOUHBI B 1,8 — TUArpaMMme.
43 | BHemnue notepu TypOUHBI.
44 | Mournocts, KI1/] u pacxox napa B TypOuHe.
45 | Ha3znaueHue ¥ IPUHITUII JCHCTBUS KOHICHCAIIMOHHBIX YCTAHOBOK Ia-POBBIX TypOUH.
46 | CxeMbl HCTOYHUKOB TEILJIOTHI.
47 | PalioHHBIE M IPOMBIIUIEHHBIE OTONUTENbHBIE KOTEIbHBIE.
48 | OcHoBHOE TeIIO(QUKAITMOHHOE 000PY/I0BAHHE.
49 | Ha3HaueHue LEHTPAJIbHBIX TEIJIOBBIX IYHKTOB.
50 | PerynupoBanue paboTsl Hacoca.
51 | IlpuHumn AeiCTBHS, HA3HAYEHUE U KOHCTPYKIUS MUTATEIbHBIX HACOCOB.
52 | IlpuHuun geicTBysl, HA3HAYEHUE U KOHCTPYKLMS MUTATENbHBIX HACOCOB.
53 | IlpuHuun aeicTBysl, Ha3HaYEHNE U KOHCTPYKIUs KOHAEHCAaTHBIX HACOCOB.
54 | TlpuHumn AeCTBHS, HA3HAYEHUE U KOHCTPYKIUS CETEBBIX HACOCOB.
55 | XapaKTepHCTUKU U PEryJINPOBaHHE MOJIa4X [IEHTPOOEIKHBIX BEHTHIIS-TOPOB.
56 | KoHCTpyKIIMM BEHTHJIATOPOB.
57 | YerpoiicTBo u paboTa MOPIIHEBOTO KOMIIPECcopa.
58 | Momnocts u KIIJ] mopiiHeBoro komipeccopa.
59 | XapakTepuCTHKHU U pEryJIMpoBaHUE MOJauu NOPIIHEBOIO KOMIIPECCOpa.
60 | MHorocTtyneH4aTble HOPIIHEBBIE KOMIIPECCOPHI.
61 | MomHoCTh MHOTOCTYIIEHYATOTO MOPIITHEBOT'O KOMIIPECCOPA.
7.3.2. Kputepun u HOPpMbI OLEHKH
dopma
Cemectp NPOBELCHHN Kpurepun u HOpMBI OLIEeHKH
NPOMEKyTOYHOI
arTecTalnu
5 9K3aMeH oOyyarommuiics obmaaaer

rI1yOOKUMHU U IPOYHBIMU
3HaHUAMU IPOrPaMMHOIO
MaTepuaa; pu OTBETe
MIPOJIEMOHCTPUPOBAIT
«OTJIIMYHOY HcYepIbIBatoIIee,
MOCIIeI0BAaTENHHOE U
JIOTUYECKH CTPOUHOE
H3JI0KCHUC,; TIPABUIIBHO
chopMyIUPOBAIT IOHATHS U

3aKOHOMCPHOCTHU I10 BOIIPOCY

oOyyaroruiics oomagaeT

«XOopoHo»

OTBCT MPCACTABJIACT

JOCTAaTOYHO ITOJIHBIM 3HAHUEM
MIPOTPaAaMMHOTO MaTepHuaa; ero




Cemectp

®opma
NMPOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

IPaMOTHOE U3JI0KCHUE
y4eOHOTo MaTepuana 1o
CYILECTBY; OTCYTCTBYIOT
CYILIECTBEHHBIC HETOUYHOCTH B
(bOopMyIMpPOBaHUH TIOHSATHH;
NPaBUIILHO IIPUMEHEHBI
TEOPETUYECKHE ITOJIOKEHH,
NOJTBEPKACHHBIC TPUMEPaMU

oOy4Jaronuiics UMeeT 001IHe
3HAHUS OCHOBHOTO MaTepuaia
0e3 yCBOCHHST HEKOTOPBIX
CYILIECTBEHHBIX ITOJIOKEHU;
dhopMyaupyeT OCHOBHBIC
MOHSATHUS C HEKOTOPOU
HETOYHOCTBIO; 3aTPYIHSAETCS B
MIPUBEICHUN TPUMEPOB,
MOATBEPKIAIOIIUX
TEOPETUYECKHUE MOTOKEHUS

«YIOBJICTBOPUTEIILHO»

oOydJaronuics He 3HaeT
3Ha‘II/ITeHBHyIO qacTb
MIPOrPaMMHOTO MaTepHaIa;
JIOIIYCTHJI CYLLECTBEHHBIE
«HEY/IOBJICTBOPUTEIIEHO» | OIIMOKH B IMPOIIecce
U3IIOKEHUS; HE YMEET
BBIJICJIUTH TIJIABHOE M CIIENIAaTh
BBIBO, HpI/IBO,Z[I/IT OHII/IGO‘IHBIG
OTIpeICTICHUS




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (yueOHunk, yuedHoe

KoaunuecTBO B
HAy4YHOI

Ne nocooue, y4eoHoO-
ABTOpBI, COCTABUTEH 3arsnaBue (3aroJjioBoK) I'ox n3nanus oudamoTeke /
n/n MeToAnYecKoe mocooue,
DpAKTHIYM, Ap.) HaumenoBaHue
P > AP IBC
1 | Kynunos A. A. OCHOBBI LIEHTPAIN30BaHHOIO VYuebHoe nmocobue 2015 OBbC «ZNANIUM.
TEIMJI0CHA0XKEHUS COM»
2 | K. KO. YyenkoBa Herpanumonneie 1 BO30OHOBIIsIEMbIC Y4eOHoe mocobue 2015 3BC «IPRbooks»
VCTOYHUKU SHEPTUHI
3 | I'ybapes B. 4. Herpanumonneie 1 BO30OHOBIIsIEMbIC Y4eOHoe mocobue 2014 3BC «IPRbooks»
VCTOYHUKU SHEPTUHI
4 | Eprun 1. B mouckax sneprumn VYyebHoe mocobue 2016 OBC «IPRbooks»
8.2. lonotHMTEILHAS JIATEPATypPa
Tun (yueOHuk, yuedHoe Kmmqecnio i
HAY4HOI
Ne nocooue, yaeoHo-
ABTOPBI, COCTABUTEIH 3ar;iiaBue (3aroJi0BOK) I'ox u3panus onobamorexe /
n/n MeToaHuUYecKoe nmocooue,
IpaKTHKYM, 1p.) HaunmeHnoBanme
P » AP- IBC
1 Konroxosa E.N. DneKTpOoCHAOKECHHE YyeOHMK 2014 OBbC «IPRbooksy
2 | Baxuuna B. B., UepHeHko CucTeMsbl 3IeKTPOCHAOKEHHS Y4eOHO-MeToInYecKoe 2015 Penozuropuii
A. H. nocobue Ty
3 Baxnuna B. B., UepHenko [IpoekTupoBanue cucteM Y4eOHO-MeTOAMIECKOe 2016 Penosuropuit
A. H. ANEKTPOCHAOKEHHS nocooue Ty




8.3. Ilepeuennr mpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

— WebofScience [DnekTpoHHBIN pecypc] : MyJIbTHAMCHHMIUIMHApHAA pedeparrBHas Oa3a
nanHbix. — Philadelphia: ClarivateAnalitics, 2016. — Pexxum noctyna : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBI pecypc]| : pedepatuBHas 6a3za maHHbIX. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3kpana. — S3. pyc., aHri.;

— Elibrary [DnexTpoHHBIii pecypc] : HaydHas 3JeKTpOHHas OubImoTeka. — MocCkBa :
2000. — Pexxum nocryna : elibrary.ru. — 3arin. ¢ skpana. — 3. pyc., aHriI.;

— SpringerLink [DnexTponHslii pecypce] : [0a3za qanabix|.— Switzerland: SpringerNature, 1842.
— Pexxum nocryna : link.springer.com. — 3ar. ¢ skpana. — f3. aHrim.;

— ScienceDirect [DneKTpoHHBIH pecypc| : KOJJIEKIUS 3JIEKTPOHHBIX KHUT H3/1aTeNIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa. —
SI3. aHrn.;

— Cambridgeuniversitypress [371eKTpoHHBINA pecypc]| : )KypHaibl u3narenbcrBa. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum goctyna : cambridge.org. — 3ari. ¢ skpaHa. — SI3. aHri.;

— NEICON [2neKkTpoHHBIN pecypc| : 37eKTpoHHas HHPOpMAIU : apXUB HAyYHBIX KYPHAIIOB.
— Mocksa : HOMKOH, 2002. — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S3. pyc., aHr.

HOB,

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne Haumenosamue IO PexBu3uTHI IIOFOB?pa
n/n (naTa, HOMep, CPOK el CTBHA)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok

TEHCTBHS — OECCPOUHO

2 | OfficeStandard Horosop Ne 690 ot 19.05.2015, cpok
nencTBus — 6eccpouno; Jlorosop Ne 727
ot 20.07.2016, cpok aeicTBus —

OeCCpOYHO

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMO JJIs1 OCYyIIeCTBJIEHUS
00pa30BaTeIbLHOIO MPoIecca Mo JMCHUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00pPaTOPHii, MACTEPCKUX U
Ne Ap- 00BLEKTOB /1151 IPOBEACHMs! . IlepeyeHb OCHOBHOIO 000PY/10BAHUS
n/m | NpakTU4YecKUuX U Ja00paTOPHbIX 3aHATHM,
MOMEIIEeHUM /Il CAMOCTOATEILHOI
padoThl 00yyarommxcs (HoMep ayauTOPUM)
VYuebHas ayIuTOpHs Ui IPOBEICHUS IIpoekTop, 3kpaH; CTON YYCHUUECKUN
3aHATUH JICKIIMOHHOTO THTA. Y ueOHas (MOHOOJIOK) IBYXMECTHBIH , CTOJI
ayIUTOPUS JJIs IPOBEACHUS 3aHATUI y4eHHUECKUH (MOHOOJIOK) TPEXMECTHBIH,
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTOpUs AJIsl | CTOJI MPernoaBaTebCKUid , CTYI
| | KYPCOBOrO NPOEKTHPOBAHUS (BBITIOJTHEHUSI MIPENoIaBaTesIbCKui, J0CKa Ay JUTOPHAS.
KYPCOBBIX paboT). YueOHas ayaAuTOpus st 9KpaH, MPOCKTOP, KATFO3H.
MIPOBEACHUS TPYNIOBBIX U UHIUBUTYAIbHBIX
KOHCYJbTAIU. YueOHas ayaAuTOpus st
MPOBEACHUS 3aHIATHI TEKYILEr0 KOHTPOJIS U
MIPOMEXKYTOUYHOH aTTecTanuu. (3-211)
2 | [lomenieHue JuIst CaMOCTOSITENBHON paboThHI CTOJBl YYCHUUECKUE, CTYIIbA




n/n

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX U
Ap. 00bEKTOB /1JIsl NPOBeIeHUs
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMeNIeHU IJIfl CAMOCTOATEILHOM
padoThl o0yuawuuxcs (HOMep ayAUTOPHN)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

crynentoB (I'-401)

yueHnueckue, [1K ¢ Bbrxomom B ceTh
HNurepHer




