MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHNM S POCCUIMCKOM ®EJEPALIN
beneparbHOE TOCYAApCTBEHHOE 010/ PKETHOE 00pa30BaTEILHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBSATTUHCKUNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.B.02

(uHOexc OucCyuniuHbol)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Oo0mast sHepreTuKa

(HaumeHo8aHUe OUCYUNIUHDBL)

0 HAIIPABJICHUIO MMOATOTOBKH
13.03.02 DnexTposHEepreTHKa U MEKTPOTEXHUKA

HaIpaBJIeHHOCTH (TIPpOodUIIH)
DeKTpoCcHAOKEHNE

dopma 00ydeHHS: 3a0UHAS
I'onx mHabopa: 2018
Oo6mas TpynoemMkocth: 4 3E

Pacnpenesienne 4acoB TUCHMILIMHBI M0 ceMeCTPam

CemecTtp 9

®DopMa KOHTPOJIA | DK3aMEH Hroro
Bun zanarui
Jlexknuu 4 4
JlaGopaTopHbie
IIpakTnyeckue 8 8
PykoB0o/1CTBO: KypcOBBI€ pabOThI (TIPOEKTHI)
IIpomMesxyTouHasi arTecTanus 0,35 0,35
KonraktHas pabota 12,35 12,35
CamocrosiTenpHas padbora 123 123
Kontpoinb 8,65 8,65
Hroro 144 144




Pabouyto mporpamMmmy coctaBuiI(u):
npodeccop, mpodeccop, K.T.H., Epmakos B.B.

(dondrcnocms, yuenoe 36anue, cmenensb, Qamunus 1.0.)

(OodicHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Penen3upoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

v OtcyTcTBYET

Penensent

(OoadicHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouast mporpamma auctumuinHbl coctaBieHa Ha ocHoBaHUK PI'OC BO u yueOHoOrO miaHa
HaIpaBJIeHUs OATOTOBKU
13.03.02 DnexTposHEepreTHKa U AMEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILIMHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenannu xadenpsr
«DIIEKTPOCHAOKCHHE U DIICKTPOTCXHUKA)»

(mpotoxou 3acemanust Ne 2 ot «12» centsiopst 2017 1.).



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
METOIMKAaMM pacdeTa H BBIOOpa TEMIOPUKAIMOHHOTO O0OpYAOBaHMS; BO3MOXKHBIX IyTeH
noBbIIeHUS 3()()EKTUBHOCTH BBIPAOOTKU U MOTPEOICHHS Pa3IMYHbIX BUIOB SHEPTUH.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

JIMCUMIUIMHBI ¥ TPAKTUKH, HAa OCBOCHUU KOTOPBIX OaszupyeTcs [aHHas IUCIUIUIMHA:
aucnurinabl bioka 1 wactu, dopMmupyeMoll ydacTHHKaMH OOpa30BaTeIbHBIX OTHOIICHUI
HanpaBieHus: MoAroToBkM OakamaBpuata 13.03.02 «DneKTpoIHEPreTHKa M DIEKTPOTEXHHUKA»:
«Dwusukay, «Bpicmias Maremarnkay, «BBenenue B mpodeccuto», «CoBpeMEHHBIC YHEPTeTUUECKUE
CHCTEMBI U 3JICKTPOHHbIE TPE0Opa30BaATEIN».

HI/ICHI/IHHHHBI U IPaKTUKH, JJISI KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHUITIIMHBI H€O6XO,Z[I/IMO KakK

npeamiecTBytomee: «[IpueMHUKN U mOTpeOUTENH 3IEKTpHUYEcKoil sHeprun», «IIpousBoacTBeHHAs
NpaKkTHKa (MPOEKTHAs MPAKTUKA)», BHITYCKHAs KBaTU(UKaMOHHAs paboTa.

3. [lnanupyemble pe3yJibTaThl 00y4eHH st

®opmupyeMbie U Nuaukaropsl
KOHTPOJINpYyeMble JOCTHKEHHUS I[lnanupyemble pe3yabTaThl
KOMIIETEHIINHT KOMIIeTeHIH i o0y4ueHust

(KO M1 HANMECHOBAHUE)

(ko1 1 HAUMEHOBAHME)

I1K-3. Cnocoben
IUTAHUPOBATh U
POBOAUTH
SHEPreTUICCKHE
o0cienoBanus 00bEKTOB
npodecCuOHAIbHON
NCATCIIBHOCTHU

[IK-3.2. BeinonHseT aHanus
(haKTH4IeCKOTo
HHEPronoTpedIeHUS
obopynoBaHUEM U
AIIEKTPOTEXHUIECKUMU
CUCTEMaMH

3HaTb: OCHOBHEIE 3aKOHEI
TETJIOTEXHUKH, DJIEKTPOTEXHUKHU U
AJIEKTPOMEXAHUKHU

YMeTb: BBINOIHATE pabOTHI IO
9HEPreTHIECKOMY 00CIICI0BAHUIO
000pyI0OBaHUS DIEKTPOTEXHUIECKUX
CHCTEM

Biagers: o01iel MeTOm0I0THEN
OLIEHKHU YHEPreTUYECKON

a3 pexTuBHOCTH 000PYIOBAHUS U
WHXCHEPHO-TEXHUUYECKUX CHCTEM Ha
o0BeKTax

I1K-3.3. [IpoBoaut
UHCTPYMEHTAJIbHBIE
obcneoBaHus 1 00pabOTKy
NOJy4eHHOM nH(pOpMaIUU.

3HaTh: METO/IbI aHaTN3a U cOopa
nHpopmanuu, mpaBuia paboThl ¢
TEXHUYECKOH MH(pOopMaIen mo
noabopy 000pyI0BaHUsI, CIIOCOOBI
HOPMHPOBAHUS U (POPMBI
NPEICTAaBICHUS XapaKTEPUCTHK
o0opyoBaHus

YMeTh: aHAIM3UPOBATh MOTyYECHHBIC
JTaHHBIE TIO 00BEMY
SHEPronoTpedaeHus 000pyI0BaHHEM
Y MTH)KCHEPHO-TEXHUYECKUMU
CHUCTEMaMH U BBIOMPATH
HeoOxouMoe 000pyIOBaHNUE.




Bnaners: HaBEIKAMU
WHCTPYMEHTAIIbHBIE 00CIIeI0BAHNUS,
CpencTBaMu KOMITBIOTEPHOU TEXHUKH
¥ MH()OPMAITMOHHBIX TEXHOJIOTHM
pu 0pOpPMIICHUU PE3YJIbTATOB
HCCIICAOBAHUS.




4. CTpyKTypa M cojepKaHue IUCIUTIINHbI

®opMbI TEKYLIETO

Bun N KOHTPOJIA
Monayasb (pa3gea) | y4eOHOH Ha"MeHOBaHIfe TeM satTun Cemectp Obnem, banabl | UnTepakTuB, 4.| (HaAaMMeHOBaHUeE
(yueOHoO¥ padoThI) q.
padoTshI OLICHOYHOI'0
cpeacTna)
Pasnen 1 Jlex 1. Tema: DHepreTuyeckue TOIIMBA U OCHOBBI 9 2 - - Bomnpocsl BX0gHOTO
"OHepreTuyeckue WX TOPEHHUS KOHTPOJIA
roruBa u ocHoBbl |IIp 1. Pemenue 3amau no teme "OHeprernyeckue 9 2 25 - Pewenue y nocku -
WX ropeHus" TOIJIMBA U OCHOBBI UX TOpeHUs" 20,
camocT. peuieHue - 10
Oamna
Cp. CamocrosiTenbHOE U3yUECHHE 9 3 - -
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM TOCOOUSIM
Cp. CamocrosiTenbHOE U3yUECHHE 9 3 - -
TEOPETUIECKOT0 MaTepuala mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM
Cp. CamMoCTOSITETbHOE U3YUYCHUE 9 3 - -
TEOPETUIECKOr0 MaTepuana mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM
Cp. CamocrosiTenbHOE U3yUECHHE 9 3 - -
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MTOCOOUSIM
Cp. CamMoCTOSITETbHOE U3YUYECHUE 9 3 - -
TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM
Cp. CamocrosiTenbHOE U3yUECHHE 9 3 - -
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MTOCOOUsIM
Cp. CamMoCTOSITETbHOE U3YUYCHUE 9 3 - -

TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM




Monayasb (pa3ae)

Bun
y4eOHOoM
padoTshI

HauMenoBanue TeM 3aHATHH
(yueOHoO¥ padoThI)

Cemectp

Oo0neMm,

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHME
OLIEHOYHOI 0
cpeacTna)

CaMocTosTeNnbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuasa no yueoOH1uKam
¥ y4eOHBIM MTOCOOUSIM

Pa3nen 2
KorensHble
YCTAaHOBKH
TEIIOBBIX
PIIEKTPOCTAHIIUN

Tema: KoTenpHble YCTAHOBKH TETIOBBIX
ANEKTPOCTAHIIUI

Bomnpockl BXogHOTO
KOHTPOJIS

CamMoCTOSITETbHOE U3YUYECHUE
TEOPETUIECKOT0 MaTepuaa mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

Pemrenue 3agad mo reMe KortenbHbIE
yCTaHOBKI/I TCIIJIOBBIX BHGKTpOCTaHHI/Iﬁ

25

Pemenue y nocku -
20,

caMocT. peuienue - 10
Oasia

CamMoCTOSITETbHOE U3YUYECHUE
TEOPETUIECKOT0 MaTepuaa mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

CaMocTosTENbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MTOCOOUsIM

CamMoCTOSITETbHOE U3YUYECHUE
TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

CaMocTosTeNnbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MTOCOOUSIM

Cp.

CamMoCTOSITETbHOE U3YUYECHUE
TEOPETUIECKOT0 MaTepuala mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

Cp.

CaMOoCTOSITENIbHOE U3YUYEHHE




Monayasb (pa3ae)

Bun
y4eOHOoM
padoTshI

HauMenoBanue TeM 3aHATHH
(yueOHoO¥ padoThI)

Cemectp

Oo0neMm,

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHME
OLIEHOYHOI 0
cpeacTna)

TEOPETUIECKOT0 MaTepuaa mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

CaMocTosTENbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuasa no yueoOH1uKam
¥ y4eOHBIM MOCOOUSIM

Paznen 3 [TapoBbie
TypOUHBI TETUIOBBIX
PIIEKTPOCTAHIIUN

IIp 3

Pemenue 3amad no reme IlapoBbie
TYypOUHBI TETIOBBIX ANEKTPOCTAHLIUI

25

Pemenue y nocku -
20,

caMocT. peuienue - 10
Oasia

Cp.

CaMocTosTENbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
U y4eOHBIM MOCOOUsIM

Cp.

CamMoCTOSITETbHOE U3YUYECHUE
TEOPETUIECKOT0 MaTepuaa mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

CaMocTosTENbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MTOCOOUsIM

CamMoCTOSITETbHOE U3YUYECHUE
TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

Paznen 4
TermiooOMeHHBIE
arapaTel

CaMocTosTeNnbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MTOCOOUSIM

CamMoCTOSITETbHOE U3YUYECHUE
TEOPETUIECKOT0 MaTepuala mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

Pemenue 3anay no reme TemnooOMeHHEBIE

25

Pemenue y nocku -




Monayasb (pa3ae)

y4eOHOoM
padoTshI

Bun

HauMenoBanue TeM 3aHATHH
(yueOHoO¥ padoThI)

Cemectp

Oo0neMm,

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHME
OLIEHOYHOI 0
cpeacTna)

anmnaparsl

20,
caMocT. peuienue - 10
Oamta

CamMoCTOSITETbHOE U3YUYCHUE
TEOPETUIECKOT0 MaTepuaa mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

CaMocTosATENbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
U y4eOHBIM TOCOOUSIM

Pazgen 5 Cucremsl
TEIUTIOCHA0KEHN

Cp.

CaMocTosTENbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
U y4eOHBIM MOCOOUsIM

Cp.

CamMoCTOSITETbHOE U3YUYECHUE
TEOPETUIECKOT0 MaTepuaa mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

CaMocTosTENbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MTOCOOUsIM

CamMoCTOSITETbHOE U3YUYECHUE
TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

CaMocTosTeNnbHOE U3YUYEHNE
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MTOCOOUSIM

Pa3nen 6 OcHoBHOE
TeIUI0(pUKAIIMOHHOE
00OpyIOBaHNE

Cp.

CamMoCTOSITETbHOE U3YUYECHUE
TEOPETUIECKOT0 MaTepuala mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

Cp.

CaMOoCTOSITENIbHOE U3YUYEHHE




®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)

TEOPETUIECKOT0 MaTepuaa mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

Cp. CaMocTosTENbHOE U3YUYEHNE 9 4 - -
TEOPETUUECKOr0 MaTepuasa no yueoOH1uKam
¥ y4eOHBIM MOCOOUSIM

Cp. CamMoCTOSITETbHOE U3YUYECHUE 9 4 - -
TEOPETUIECKOT0 MaTepuaa mo yueOHuKam
1 y4eOHBIM TTOCOOUSIM

Cp. CamMoCTOSITETbHOE U3YUYECHUE 9 4 - -
TEOPETUIECKOT0 MaTepuala mo yueOHruKam
1 y4eOHBIM TTOCOOUSIM

Cp. CaMocTosTENnbHOE U3YUYEHNE 9 4 - -
TEOPETUYECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MTOCOOUsIM

ITA [IpoMexxyTouHas arTecTanus 9 0,35 - -

KonTtpons |Crava sx3ameHa 9 8,65 - -

HUroro: 144




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

JInst  OLIGHKWM  3HAHWH, YMEHHS ¥ YPOBHA MNPOPECCHOHATBHBIX  KOMIICTCHIIHH,
nproOpeTaeMbIX BBITYCKHUKOM B IIpolecce H3y4eHHs AUCHUIUIMHBL «OO0Inas 3HEpreTHka
UCIOJIb3YIOTCSl TEXHOJIOTMH TPAJAULIMOHHOTO OOYUEHUS:

- JICKIIUH,;

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

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

- BBITIOJIHEHUE NPAKTHUUECKUX 3aJaHHil, KOTOpBIE IMO3BOJISIIOT MPUOOPECTH TNPAKTUYECKUE
3HaHUS W HAaBBIKM pELICHHs 3a7aud M paboThl ¢ HOPMATHBHOH, METOIWYECKOH, Hay4HO-
TEXHUYECKOM U CIPABOYHOM JINTEPATYPOI;

- IPOBEJICHHUE PA3JINYHBIX (DOPM CAMOCTOSTENFHON PabOThI, KOTOPAask BKIIOYAET MOJATOTOBKY K
JICKIMOHHBIM U MPAKTUYECKUM 3aHATHUSAM, MOATOTOBKY JOKJIAAa W €ro Mpe3eHTallMu K 3alluTe Ha
MPAKTUYCCKOM 3aHATHHU.

6. MeToguyeckue yKazaHus 110 OCBOCHHMIO U CHHMIIIMHBI

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 xonme nekuumii paccMaTpUBAaIOTCSI OCHOBHBIE IIOHSATHS TEM, CBSI3aHHBIE C HHUMH
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMBI, Tal0TCA PEKOMEHIALUHU ISl CAMOCTOATEIbHOU pabOThI
U TIOATOTOBKE K MPAaKTUYECKHM 3aHATUAM. [loaToMy wu3ydeHHE IUCHMIUIMHBI Tpelyer
CUCTEMAaTUYECKOTO U TMOCIEA0BAaTEIbHOIO HAKOIUIEHUS 3HAaHUM, CJEeN0BaTelIbHO, 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 JOMAIlHEE 3aJaHHe, PEKOMEHJIOBAaHHOE IIPENOJaBaTelIeM IIPU HU3yYECHUH
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 HaumMmenoBanue
Cemectp
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA

9 [1K-3 (TTK-3.2) Bamaun 1-22
Bonpocs! k ak3ameny Ne 1-12, 14-23, 35-
36, 40

9 [IK-3 (TIK-3.3) 3amauu 23-50
Bomnpocs! k sx3ameny Ne 34-37,41-42

7.2.1. TunoBble 3aJaHUS WJM HHbIe MAaTepHAJIbl, HeOOXOAUMMbIE VISl TeKYUIero
KOHTpoJia mo  aucuuminHe «CoBpeMeHHble  TEXHOJOTHMM  TNPOEKTHPOBAHHSA B
JIEKTPOIHEPreTHKE U IEKTPOTEXHUKE)

7.2.1.1. BX0qHO# KOHTPOJIb

Bonpockl BXOAHOT0 KOHTPOJIS:

l. Kakue ycnoBust He0OX0muMMO COOIOATh, YTOOBI TEPMOAMHAMUYECKUH TIPOLECC ObLI
oOpatumbiM?  YTO sABISETCS NPUYMHON HEOOPATUMOCTH pEaJbHBIX TEPMOJIMHAMUYECKHUX
MPOIECCOB?

2. TloueMy BHYTPEHHIOIO JHEPTUIO, SHTAJBIHMIO U SHTPONHUIO pabodero Teia Ha3bIBAIOT
napameTpamMy Wi QYHKIHSIMUA COCTOSIHUS, a TEIUIOTY U paboTy QyHKIMSIMHU Iporiecca?

3. B uem cymHocTh 1-ro 3akoHa TepMoaMHaMukH? Hanumure ypaBHEHHE NEPBOIO 3aKOHA
TEPMOJIMHAMHKH, OOBSICHUTE BXOJAIINE B HETO BETHYUHBI.

4. B yeM CyIIHOCTh BTOPOTO 3aKOHA TEPMOJUHAMUKH?

5. IlpuBeauTe OCHOBHBIE (POPMYIHPOBKH BTOPOTO 3aKOHA TEPMOJWHAMHKUA M JalTe €ro
AQHAIUTUYECKOE BBIPAXKEHUE ISl OOpAaTUMBIX U HEeoOpaTHUMbIX mporeccoB. [lokaxuTe, 4TO LMKI
KapHo siBnsieTcs HAaMBBITOAHEWIIMM B 33JJaHHOM MHTEPBAJIE TEMIIEPATYPBI.

6. IlokaxuTe, YTO HW30XOPHBIA, HM30TEPMUYECKUHA M aguabaTHBIC TPOLECCHI SBISIOTCS
YaCTHBIMU CIIy4asiMU MOJIUTPOITHOTO MpoLiEcca.

7. llonp3ysach ypaBHEHUSIMU IIEPBOI0 3aKOHA TEPMOJMHAMMKHU JUISA IOTOKA M JJI 3aKPBITOU
CHCTEMBI, ITOKAXXHUTE 33 CUET YeTr0 COBEPIIAIOTCS BCE BUJIBI PA0OTHI paboyero Teia B MOTOKE.

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

Kak mMeHs10TCS 1aBieHUE U CKOPOCTh ra3a BII0JIb coma?

9. N300pa3ute TerioBoi nporecc B corie JlaBans B 4, S-nuarpamme. [IpuBenure ypaBHEHHE
JUJIs1 ONIPEEICHUS TEOPETUUECKON U JEHCTBUTEILHOM CKOPOCTEM UCTEUEHUS.

10. Tloywemy B cxonsIIeMcsi KaHaje HEIb3s JIOCTUYb CKOPOCTH OOJbIICH, YeM MecTHas
CKOPOCTb 3ByKa?

11. Yro Ha3bBaeTcsi aOCONIOTHONH H OTHOCUTENBHOW BIKHOCThIO Bo3ayxa? Kakyro
TEMIIEPATYPY Ha3bIBAIOT TEMIEPATypOl TOUKH pockl? YTO Takoe BIIArocojep)kaHnue BO3AyXa U Kak
OHO omnpenensercs?

12. B 4em cOCTOUT pa3auyue MExK1y MpOoIeccaMu UCTTAPEHUS U KUIICHUS?

KpaTKOC ONMMMCAHUE U PEIrJIaMEHT BBINMOJTHCHUSA

BxoaHoi KOHTPOJIH MPOBOAUTCS Ha TIEPBOM JIeKITuU. OH MPeACTaBIsIET COO0M KOHTPOIBHBIM



cpe3 3HaHMW M3 12 OCHOBHBIX BOIIPOCOB, OTBETHI Ha KOTOPHIE OOYYArOIIMUCS IOJIKEH 3HATh B
pe3ynbTare H3y4deHHs MPeAbLAYIIMX JUCHUIUIMH IO mporpamme OakanaBpuata. KoHTpoib
IMPOBOAUTCH IO OLICHKE OCTATOYHBIX 3HAHUHU 110 JUCHUITJIMHaAM ((3JICKTp03H€pI‘CTI/I‘ICCKI/Ie CHUCTEMBI
U  cetn», <«OHeprocOepexxeHue U  dHeprocoeperamomme  TeXHOJIOTUW»,  «CHCTEMbI
AIIEKTPOCHAOKEHHUSI POMBILIUIEHHBIX NpeanpusaTHii». IlocTaBieHHbIe BOIPOCH TPEOYIOT TOUHBIX U
KOPOTKHMX OTBETOB. BXOIHOW KOHTPOJIb MPOBOJUTCS B NMHUCBMEHHOM BHZ€ B TeueHUe 20 MUHYT.
Hrorn BXOAHOT'O KOHTPOJIA UCIIOJIB3YIOTCA JII KOPPCKTUPOBKU MCTOAUK NPOBCACHUSA JICKIITMOHHBIX
U TIPAKTUYECKUX 3aHSATHI.

Kpurepum ouenku:

- OTMCETKA «3a4YTCHO» BBICTABJIIACTCA 06yan0meMyc;{, CCJIM JaHbI IPaBUJIbHBIC OTBCTHI HA 6-
12 BonpocoB;

- OTMCTKA «HC 3a4YTCHO», CCJIN IIPABUJIbHBIX OTBCTOB MCHCC 6-H.

7.2.1.2. KoMIJIeKT 32124 K NPAKTHYECKUM 3aJaHUAM

3amaua 1

B Tomke KOTeapHOTO arperara mHapoNnpOM3BOAUTEIBLHOCTRIO D = 13,4 kr/c cxuraercs
MOJAMOCKOBHBIN yroib Mapku b2 cienytomero cocraBa: CP = 28,7 %; HP = 2,2 %; SP;, = 2,7 %; NP =
0,6 %; OP = 8,6%; AP = 25,2 %; WP =32 %. Heobxoaumo, cOCTaBUTh TEILIOBOM OallaHC KOTEIHLHOTO
arperara, €cid W3BECTHBI TEMIIEpaTypa TOIUIMBA IpPH BXxoJe B TONKy fr = 20°C; HaTypaiabHbIN
pacxon ToruBa B = 4 Kr/c; naBieHue neperpeToro napa pun = 4 Mlla; Temneparypa neperperoro
napa tnn. = 150°C; Benuunna HenpepbiBHOM mpoxyBku P = 4 %; TeopeTndyeckuii 00beM BO3IyXa,
HEOOXOMMBIN JJII CrOpaHus 1 Kr TorMBa 1 = 2,94 M3/kr; 06BEM YXOJSIIMX Ta30B HA BBIXOJIEC U3
rnocyieaHero razoxona Vyx = 4,86 MP/kr; TemmepaTypa yXOASIIMX Ta30B HA BHIXOJE M3 TIOCIIEIHErO

razoxozna Jyx = 160°C; cpennsis 00beMHast TEIUIOEMKOCTh Ta30B IPU MOCTOSHHOM JaBIEHUU Cps =
1,297 xJIx/(M*K); comepanue B yxoaamux razax okcuzaa yriepogaa CO = 0,2 %; u TpexaTOMHBIX
ra3zoB ROz = 16,6 % u notepu TEII0THI OT MEXAaHUYECKOM HETIOIHOTHI CropaHus TomuBa g4 = 4 %.
[ToTepsimu TETIIOTHI ¢ PU3NUECKON TEIJIOTOM IIaKa MPEeHeOpeYb.

3agaua 2

B Tomke koTia cxxuraercs MajJoCEpHUCTBIA Ma3yT caeayromero cocrasa: CP = 84,65 %; HP =
11,7 %; SPy = 0,3 %; OP = 0,3 %; 4” = 0,05 %; WP = 3,0 %. Onpeaenutp pacroigaraeMyro TEIIoTy,
€CJIM TEMIIEpATypa TOIJIMBA Ha BXOAE B TONKY #r = 20°C.

3amaua 3

Onpenenut coctaB pabodeid Macchl YeIIOMHCKOTO yriis Mapku b3, ecnu n3BecTeH cocTaB ero
roprouei maccel: C' = 71,1 %; H" = 5,3 %; S5 = 1,9 %; N" = 1,7 %; O = 20 %; 30/1bHOCTb CyXOil
macchl A° = 36,0 % u pabouast Braxxnocts WP = 18,0 %.

3agaua 4

OnpenenuTh HU3IIYIO U BBICIIYIO TEIUIOTY CropaHus pabouyeil mMacchl YeNssOMHCKOTO YIJis
Mmapku b3 cnegyromero cocraBa: C? = 37,3 %; HP = 2,8 %; SP; = 1,0 %; %; NP = 0,9 %; O = 10,5
%; AP = 29,5 %; WP =12 %.

3apaua 5

Onpenenutb 00b€M NPOAYKTOB TIOJHOTO CrOpaHHs Ha BBIXOAE W3 TONKH, a TaK e
TEOpeTHUECKHil U JeHCTBUTENbHBIE OOBEMBI BO3AyXa, HEOOXOMMMBIE sl CropaHus 1 M
npupogHoro raza CTtaBponoJIbCKOTO MeCTOpOoXKAeHus cienyroniero cocraa: COz = 0,2%; CHyg =
98,2%; C2He = 0,4%; C3Hg = 0,1%; C4Hio = 0,1%; N2 = 1,0 %. KoaddurnmeHnt nzbdbiTka Bo3ayxa B
TOmKe oy = 1,2.



3amaua 6

Onpenenuth TEOPETUYSCKUH W JCHCTBUTEIBHBIM OOBEMBI BO31yXa, HEOOXOAMMBIC IS
CJIOEBOT0 CXXHUTaHus AoHenkoro yrig mapku ' maccoit 1000 xr u cnenyromero cocrapa: CP = 55,2
%; HP = 3,8 %; SP; = 3,2 %; %; NP = 1,0 %; OP = 5,8 %; AP = 23,0 %; WP = 8,0 %.

3agaua 7

Onpenenuth 00bEM CYXHMX Ta30B, MOJYy4aeMbIX IMpPU TOJIHOM cropaHuu B cioe 800 kr
KY3HEIKOTo yris mMapku Jl, ecimu u3BecTeH coctaB ero roprodeit maccel: C' = 78,5 %; H" = 5,6 %;
S =0,4 %; N"=2.5 %; O"= 13 %; 30mpHOCTH cyxoi Macchl A° = 15,0 % u pabouas BnaxxHocTs WP
= 12,0 %, koadunreHT n36bpITKa BO3TyXa B TOIKE O = 1,3.

3agaua 8

B Tomnke koTna cxxuraercs 1 Kr qoHerkoro yris Mapku A cienytouero cocrasa: C? = 63,8 %;
HP = 1,2 %; SPx = 1,7 %; %; NP = 0,6 %; O = 1,3 %; 4 = 22,9 %; WP = 8,5 %. Onpenenutsb
OHTAJIBIINIO I/IBGBITOLIHOFO BO3lyXa Ha BbBIXOAC M3 TOIIKM IIPU MOJHOM CropaHuu yrijs, CCJId

M3BECTHO, YTO TEMIIEPATypa ra3oB Ha BbIxoge u3 Tonku Fr = 1000°C. Kospduument nzObiTKa
BO3/yXa B TOIKE 0O = 1,3.

3agauya 9

OrnpeaenuTh SHTANBIINIO MPOAYKTOB CTOPaHUS HA BBIXOJIE U3 MMApONEeperpeBaTesi KOTEIbHOTO
arperara Mmaponpou3BOIUTEILHOCTRI0 D = 9,73 Kr/c, eciu N3BECTHBI JaBICHUE HACHIIICHHOTO Tapa
Ppun. = 1,4 Mnia, naBnenue neperperoro napa punn. = 1,3 Mlla, Temnepartypa neperperoro napa fon. =
250°C, TemmiepaTypa MUTATEIBLHON BOABI frs. = 100°C, BenuurHa HenpepbIBHOM poayBku P = 4%,
K.ILJ. KoTnoarperata (6pyrTo) nN®x = 90%, ¥ MOTEpH TEIIOTHl OT MEXAHHYECKOH HEeIONHOTHI
cropanust TormBa g4 = 3,5 %. KotenbHblil arperatr paboTaer Ha Ky3HEUKOM yriie Mapku Tc
HU3IIEH TeMI0ToN cropanus roprodeid Maccel Q' = 34345 xJIx/Kr, colep:kaHue B TOTLTUBE 30161 AP
=16,8 % u Bmaru WP = 6,5 %.

3amaua 10

Onpenenutsb pacueTHyro nojgauy BEHTHJISITOPA KOTEJILHOTO arperata
MapoNpOU3BOIUTEILHOCTRIO D = 13,8 Kr/c, paboTaromiero Ha MPUPOTHOM ra3e C HU3IICH TETUIOTON
cropauus QT = 35700 x/Ix/M>, eciu naBleHHe Teperperoro mapa pun. = 4 MIla, Temneparypa
neperperoro mapa tun. = 430°C, Temmeparypa mNMTaTeabHOM BOIBl fne = 130°C, x.m.m.
koTnoarperata (6pyrTo) N = 91%; TeopeTHueckd HeoOXoauMbIii 06beM Bosayxa V0 = 9,48 Mm%/
M°, kKoahduimenT 3amaca nogaur Bi = 1,05, kodduuueHT n30bITKa BO3ayXa B TOmke or = 1,15,
IIpHCOC BO3JlyXa B TONOYHOM kamepe Aar = 0,05, yreuka Bo3nyxa B Bozayxonogorpearene Aoen =
0,04, TtemmepaTypa XOJOZHOTO BO3[yXa, MOCTYHAIOIIETO0 B BEHTWIATOP ks = 20°C wu
GapoMeTpHUecKoe JaBIeHHe Bo3ayxa hs = 98-10°I1a.

Kpurepun onenkn:

- OLIEHKA «3a4TEHO» BBICTABIIAETCS CTYJEHTY, €CJIU CTYJEHT MOJIY4YHJI IPABUIIBHBIM OTBET B XO/1€
CaMOCTOSITENILHOTO PELIeHHS 3a1a4 U MPEACTaBUII OAPOOHBIN X0 PEIICHUS B TETPaIu UIU Y
JIOCKU;

- OLICHKA «HE 3a4TE€HO» €CJIM CTYACHT HE CMOT MOJYYUTh MPABWIBHOIO OTBETA HA MOCTABICHHYIO
3aady, HE CMOT TIPOIEMOHCTPUPOBATH MOAPOOHBIN X0/ PEUICHHUS 3a7a4l B TETPAAH WIH Y JOCKU

7.2.1.3. TunoBBIE TECTOBLIE 3a1aHUSA
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o O

Kaxoii anemeHTapHbIil COCTaB TBEPIOTO U KUIKOTO TOILIMBA?
C, H, N,O,S,A,W

O,W,C, S, A,F

H, N,0, K,W,A

C S, F,K,W,0

Urto Takoe S; B 3JIEMEHTAPHOM COCTaBE TOILIMBA?
Cepa

Jlerkas cepa

Jleryuas cepa

Her npaBunbsHOro orBeTa

[IpeumymiecTBO ra3000pa3HOTo TOMIMBA?

MenpLne TEemIonoTepu

ITpu cropanuu 0oOpa3yroTcsi MPOIYKTHI TOJIHOTO TOPEHUS
CpaBHUTENBHO HU3KAsl TEMIIEPATYPA

Bce oTBETHI PaBUIIBHBIE

Bribepete npaBuiibHy0 GpopMysTy pacxoja yCIOBHOTO TOIUIMBA

B-Q

Bemor
NP

BVC = M
’ Qy(f
5 = Qe
yc P
0,

Her npaBunbHOrO oTBeTa

Uto Takoe BTOPUYHBINA BHUJI SHEPrOpecypcoB?
DHepropecypcesl, Moy4aeMble myTeM npeodpazoBaHus
DHepropecypcsl, CYIIECTBYIOIIUE B IPUPOJIE
DHepropecypcsl, CO3TaHHBIE YETOBEKOM

Bce BapuaHTHI IpaBHIIbHBIC

Yro sBsieTcs 6aJIJIaCTOM TOILINBA?
Kucnopon

A3or, yraepon

307a, BIara

Jleryuas cepa

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

Uto XapakTepu3zyeT OKTaHOBOE YUCIIO?

XapakTepusyeT CKJIOHHOCTh TOIUIMBA K JIETOHALIMOHHOMY CTOPaHUIO
XapakTepusyeT CKJIOHHOCTh TOIUTMBA K TEPMUYECKOMY pacnaay



o XapakTepu3yeT CKIIOHHOCTh TOILIMBA K TEPMUYECKOMY OKUCIICHUIO
XapakTepusyeT CKJIOHHOCTb TOIUIMBA K TEPMUYECKOMY CAMOBOCIIIAMEHEHUIO

O

9. Ha xakue qBa Buga mojapasuensercs ra3000pa3Hoe TOTUTHBRO?
EcTtecTBeHHOE M HEDTETPOMBICTIOBOE

[IpupoaHoe U NCKYCCTBEHHOE

HedrenpoMbicioBoe 1 HCKYCCTBEHHOE

o O O O

HckyccTBEHHOE U €CTECTBEHHOE

10. Ot 4yero 3aBUCHUT TEIUIOTA CTOPAHUS TOILJIMBA?
Ot Hanmu4us BOJbI B TOTIMBE

OT XUMHYECKOI'0 COCTaBa TOILINBA

OT TemmepaTypbl OKpYyXarolen cpebl

o O O O

Bce BapuaHThI HE TPaBUIIBHBI

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHUS

Tect mpoBomuTCS B Hauaje MPAKTHUYECKOTO 3aHATHS B NUChMEHHOW (opme. Kaxmomy
oOyuyaromemycs Bbiaercst 20 BOPOCOB, HA KaXIbli U3 KOTOPHIX HYXHO BBIOPATh MpPaBUIIbHBINA
(s1€) oTBeT(BI1). Bpems, orBoguMoe Ha TecTupoBanue - 20 MUHYT.

Kpurepumn oneHku:

- OTMETKa «3auTeHO» BBICTABISETCA OOydalomeMycs, €cCld OOYyJaroIIMiCs OTBETHI
MPaBHJIBHO OOJIbIIIE YeM Ha MOJOBUHY TECTOB.

- OTMCTKAa «HE€ 3a4YTCHO» - €CJIU 06yqa}01um?lca OTBCTUJI TMPABUJIBHO Ha IIOJIOBUHY WA
MEHBIIIE TECTOB.



7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS

JTUCIUTLINHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 9
Ne
' Bonpocsl Kk 3k3ameny
1 | IlpuHImne! 1eNeHTPaTN30BaHHOTO TEIIOCHA0KEHHSL.
2 [TpuHIIUTIBI IIEHTPATM30BAHHOTO TETIOCHAOKCHMSI.
3 Bunel cxem TeruiocHaOKeHUS.
4 | Bunpl u npuHIMN JEHCTBUS 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 MOPSIIOK €€ 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 MAPOT€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 TEMJIOOOMEH NMPHU JBMIKEHUHU KUIKOCTH B TPyOax.
20 | YcTpoilcTBO peakTHBHOM CTYNEHU MAapOBOil TYpOUHBI.
21 | TennooOMeHHbIE anmapaThl 1 OCHOBBI UX TEIJIOBOTO pacueTa.
22 | KoHCTpyKIHsI MHOTOCTYTIEHYATHIX 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 NpUHIMII JEUCTBUS BOJSTHOTO SKOHOMaM3epa.
33 | Ha3HaueHue U NpUHLKI AEHCTBHSI BO31YXONOIOTPEBATENS.
34 | YcrpoiicTBO M Ha3HAUYEHHUE 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 | Momnocts, KI1J] 1 pacxon mapa 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 | Mounocts u KIIJI nopuiaeBoro komnpeccopa.
59 | XapakTepuCTHKHU U peryJIMpoBaHHUE MOJauyu 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
aTTecTaluu
9 9K3aMeH oOyyaromuiicst 061aaeT riryOOKUMH U

IIPOYHBIMH 3HAHUSIMH [IPOIPaMMHOTO
MaTepuasa; mpu OTBETe
IIPOAEMOHCTPHUPOBAI
MCUEepIIbIBAOIIEE, TOCIEA0BATENIFHOE
U JIOTUYECKU CTPOMHOE U3JI0KEHUE;
MPAaBUIBLHO CPOPMYIUPOBAI TOHITHUS
Y 3aKOHOMEPHOCTH 110 BOIIPOCY

«OTJIHUYHO»

o0yyaromuiicst 06J1a1aeT 10CTaTOYHO
MIOJIHBIM 3HAHHEM MPOTrPAMMHOTO
MaTepuaia; ero OTBET NPEACTABISAET
«XOpOILIOY IpaMOTHOE U3JI0KEHUE Y4eOHOTO
MaTepuaa 1o CyuiecTBy;
OTCYTCTBYIOT CYILIECTBEHHbBIE
HETOYHOCTH B ()OPMYIIUPOBAHUHU




Cemectp

®opma
NMPOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

MOHSTHI; MPaBUIHHO TPUMEHEHBI
TEOPETHYECKUE TIOJIOKEHUS,
MO/ITBEP K IEHHBIE TPUMEpPaMU

«yIOBJIETBOPUTEIIb
HO»

oOyJaromuiicss UMeeT 00IIre 3HAHUS
OCHOBHOI'0 MaTepuaia 6e3 yCBOCHHS
HCKOTOPLIX CYHICCTBCHHBIX
MOJIOKEHHIT; HOPMYITUPYET OCHOBHBIC
MOHSATHUS C HEKOTOPOI HETOYHOCTbIO;
3aTPYIHSIETCS B IPUBEICHUH
MPUMEPOB, MOATBEPKAAFOIIUX
TEOPETHYECKHE TIOJIOKEHHUS

«HEYIOBJIETBOPUTE
JTBHOY

oOyJaromuiicss He 3HAET
3HAYUTEIBHYIO YacTh MPOrPAMMHOTO
Marcpuraa, 10yCTUJ CYICCTBCHHLIC
OIIMOKH B MPOIIECCE M3IIOKCHHUS; HE
YMCCT BBIACIIUTD I'NNTaBHOC U CACIIATH
BBIBOJI; TIPUBOJIUT OIIMOOYHBIC
OTIPEICIICHUS




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) T'ox m3panus ouoauoreke /
n/n MeToAnYecKoe mocooue,
DpAKTHIYM, Ap.) HaumenoBaHue
P > AP IBC
1 | Kynunos A.A. OCHOBBI LIEHTPAIN30BaHHOIO VYuebHoe nmocobue 2015 OBbC «ZNANIUM.
TEIMJI0CHA0XKEHUS COM»
2 | Yyenkosa I.IO. Herpaauumonnsie U BO30OHOBIIIEMbIE VYuebHoe nmocobue 2015 3BC «IPRbooks»
VCTOYHUKU SHEPTUHI
3 | I'ybapes B.41. Herpanumonneie 1 BO30OHOBIIsIEMbIC Y4eOHoe mocobue 2014 3BC «IPRbooks»
VCTOYHUKU SHEPTUHI
4 | Eprun [I. B mouckax sHeprumn YyebHoe mocobue 2016 OBbC «IPRbooksy
8.2. lonosiHMTEILHAS JIUTEPATYPa
Tun (yueOHuk, yueOHoe KOﬂnquTEO i
HAY4HO¥
Ne nocooue, y4ae0HoO-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus ouoauorexe /
n/n MeToAnYecKoe mocooue,
DpAKTHKYM, Ap.) HaumeHoBaHue
P » AP IBC
1 | Konroxosa E.N. DeKTpocHaOKEeHHE Y4eOHUK 2014 3BC «IPRbooks»
2 | Baxuuna B.B., UepHeHnko Cuctembl AIEKTPOCHAOKEHUS Y4eObHO-MeTOANIECKOe 2015 Penosutopwuii
A.H. nocooue Ty
3 | Baxnuna B.B., UepHenko [IpoexTupoBaHue cucrteM Y4e0HO-METOIUYECKOE 2016 Penozuropuit
A.H. AIEKTPOCHAOKEHUS rocobue 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 [OnexktponHslii pecypc| : HaydHas 3JeKTpoHHas Oubimoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHrI.;

— SpringerLink [DnexTponHslii pecypce] : [0a3za qanabix|.— Switzerland: SpringerNature, 1842.
— Pexxum nocryna : link.springer.com. — 3ari. ¢ 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.

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne Haumenosamue IO PexBU3UTHI A0roBopa
n/n (maTa, HOMep, CPOK AeHCTBHS)
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. 00bEKTOB 1JIsl IPOBEACHHUS

n/m | NpakTU4YecKUuX U Ja00paTOPHbIX 3aHATHM,
MOMEIIEeHUM /Il CAMOCTOATEILHOI

padoThl 00yYarommxcs (HoMep ayauTOPUM)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Aynutopust BeOKOH(pepeHIni. Cron npenogaBaTebCKUM, 3KpaH
VYuebHas ayuTOpHS I TPOBEACHUS TEJIEBU3UOHHBIN, pOyTEP, CTOMKA sl
3aHATHUH JEKIIMOHHOTO THIA. Y4yeOHas TEeJIeBU30pa, BeO.Kkamepa, TpaHCIIapaHT-
ayTUTOPUS JJIsl IPOBEJCHUS 3aHATHI NepeTsHKKa, IUpMa, HayIIHUKH,

CEeMHUHAPCKOTo TUMa. Y4yeOHas ayIuTOpHs Ul | KOMIIBIOTEP C BBIXOAOM B MIHTEpHET.
1 | KypcoBOro nNpoeKTUpOBaHUS (BBIIOIHEHUS
KYpCOBBIX pa0oT). YueOHas ayIuTOpHst IS
IIPOBE/ICHUS TPYNIIOBBIX U MHIUBUYAJIbHBIX
KOHCYJbTaIlNil YueOHast ayAUTOPUS TSI
IIPOBE/ICHUS 3aHATUH TEKYIIEro KOHTPOJIS U
IPOMEXyTOUHOM aTTecTanuu. (3-705)




HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX U

Ne AP. 00bEKTOB /1JIsl IPOBeIeHUs
. ITepeyeHb OCHOBHOTO 000PYAOBAHMA
/I | MPaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIA,
NMOMeNIeHU IJIfl CAMOCTOATEILHOM
padoThl o0yuawmuxcs (HoMep ayAUTOPHH)
[TomerneHue A1 CaMOCTOSATENHHON pabOTHI CTOJIBl YYEHUYECKHE, CTYIIbSI
2 | crynentoB (I-401) yuenndeckue, [IK ¢ BbIX0O0M B ceTh

Nutepner




