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Размещенное изображение


1. Ilesiu oCBOEHUS TUCHMIIJIMHBI.

K ocHOBHBIM meJasasM OCBOCHHUA  AHMCHUIIIIMHBI ((O6IHI/IG BOIIPOCHI
SHCPICTUKM CIICAYCT OTHCCTU:

— PacKpbhITUE MCTOPUYECKOTO Tpolecca Pa3BUTUS DHEPIreTHUKA  BO
B3aUMOCBSI3U C JOCTIXKCHUAMHU M TIOCIEICTBUAMHU 3TOTO Pa3BUTHUS B
OKPYJKaroLIEU CpELE;

— ¢dopMHpoBaHUE KOMIUIEKCHOTO noaxonaa npu pelIeHun
npodeCCUOHANIbHBIX 3a7a4 B MIPOIECCe MPOSKTUPOBAHUS U DKCILTyaTalluu
AHEPreTUYECKOro 000pyI0BaHHUS.

K ocHoBHBIM 3amayaM ocBoeHUs AUCHUIUIMHBI «OOIMe BOMPOCHI

DHEPTETUKW) CIEAYET OTHECTH:

— TpUeM BO BHHMAaHHE HCTOPUYECKOTO ONBITA Pa3BUTHUS HEOOXOIUMOM
00J1aCTH PHEPTETUKU B MPOPECCUOHAIBHON JESTENHHOCTH;

— NpUOOPETeHHE  HayalbHBIX  HABBIKOB  DJIEMEHTAPHBIX  PacyeToOB
TEIJIOIHEPTETUUECKUX OOBEKTOB;

— BBIPA0OTKY MEPBUYHBIX YMEHHUH B MOTYYSCHUH JaHHBIX M X aHAJIN3a.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaBspuara.

Hucrummaa  «OOImue BOMPOCHI  SHEPTCTHKW» OTHOCHTCS K  YHCHY
poecCHOHaNBHBIX YUEOHBIX NUCHIUIUIAH BapHATHBHOM YacTu 0a30BOr0 IMKIIA
oOpa3oBaTeIbHON MPOrpaMMbl OakajgaBpHuaTa.

«OOmmue  BOMPOCHl  DHEPreTUKW»  B3aMMOCBSA3aHAa  JIOTHYECKH U
COJIEPKATEIbHO-METOIMYECKH CO CJIEIYIONMMU JUCIMUIUIMHAMUA M TpPaKTUKaMHU
OOIT:

— Maremartuka;

— XUMHS;

— @wusuka.

3. IlepeyeHb MIIAHUPYEMBIX Pe3YJbTATOB 00y4YeHHS MO AUCHUIIIHHE
(MoayJ110), COOTHECEHHbBIE € IVIAHUPYEMBbIMH Pe3yIbTATAMHU OCBOCHUA
o0pa3oBaTebHOI NMPOrpaMMBI.

B pesynpraTre OCBOCHUS JIUCHUIUIMHBI (MOIyds) Yy OOyYarouIuxcs
GbOpMUPYIOTCS  CICAYIONIME KOMIIETCHIIMM W JOJDKHBI  OBITh  JIOCTHTHYTHI
CIICIYIOIINE Pe3ysbTaThl OOyUYEHHUs Kak 3Tan (GOPMHUPOBAHUS COOTBETCTBYIOIIHUX
KOMIIETCHIIUM



B pe3yabTare ocBOeHUs
o0pa3oBaTebHOM
Kon NT— IlepeyeHb muIaHMpPyeMbIX Pe3yJibTATOB
KOMIIeTeHIIHH . 0o0y4eHHs 110 TUCHUILINHE
00yYaArOIIMICH J0JIKEH
00/121aTh
Cnocoben 3namb: Ha3HAYEHUE, YCTPOICTBO U IPUHLIUIT
OCYILECTBIIATH ITOUCK, NeicTBUS 00BEKTOB MPodeccuoHaIbHOMN
KPUTUYECKUMN aHaIU3 U nesitenbHOoCcTH (OIT)
VK-1 CUHTE3 HHpOopMauuy, Ymems: untate 1 MOHUMATH HKCILTyaTAlIUOHHYIO
IIPUMEHATH CUCTEMHBIA | ToKymeHTauuto OI/]
MOJIXO/J JISl peLICHUS Bnaoemp: nHaBpIKaMH aHaJIN3a BO3MOKHOCTH
IIOCTaBJIEHHBIX 33434 noBbleHust 3¢ dexruBHocTH padots! OIT/]
3namb: OCHOBHbIE (PU3NYECKUE SIBICHUS U
IIPOLIECCHI, HA KOTOPHIX OCHOBAHBI IPUHIUIIBI
NeicTBUS 00BEKTOB MPodeccuoHaIbHOMN
NEATEIIBHOCTH U CPEJICTB KOHTPOJI U U3MEPEHMS],
OCHOBHBIE MTOHATHS U 3aKOHBI SHEPT€TUYECKUX
CriocobeH noHuMaThb MallIMH, alnapaToB U yCTAHOBOK.
HMPUHLIUIIBI paOOTHI Ymems: na ocHOBE PyHIaMEHTANBHBIX HAYK
COBPEMEHHBIX pelaTh 3aJa4y yIpaBiIeHUs U KOHTPOJIS
MH(GOPMaLMOHHBIX pabouynMH MpoleccaMu IHEPreTUYECKUX MAlluH,
OIIK-1 TEXHOJIOTUH U annaparoB M yCTaHOBOK, IPOBOJUTH PA3IMUHBIC
HCIIOJIb30BaTh UX JUIS pacyeThl 3JIEMEHTOB UX KOHCTPYKLMH
peleHus 3a1ad Bnaoempw: HexOTOPBIMU KCIIEPUMEHTAIbHBIMU
npodeccCuoHaIbHON METOJIMKAaMH U TEXHUKOW UCCIIeI0BAaHUI
JESATEIILHOCTH 9HEPreTUYECKUX MAIlIUH, METOJUKOMN pacyera
OCHOBHBIX 3JIEMEHTOB 3HEPT€TUYECKOTO
000py/10BaHUs1, HABBIKAMH U3MEPEHUSI OCHOBHBIX
bu3nyecKuX napameTpoB, METOAUKON pacueTa
IIPOCTEHIINX MEXAHU3MOB U JIEKTPUUECKUX
neneu
4. CTpyKTYypa M coepkaHue TUCUUILTHHBI.
OO6m1ast Tpy10€MKOCTh JUCHUIUIMHBI COCTABIISIET 2 3aYETHBIX €IUHUIIBI, T.C.
72 akajgemMuyeckux 4acoB (M3 HUX 36 YacoB — caMoOCTOsITeIbHas padoTa
CTYJI€HTOB).

Paznensl mucnmmuinabl  «OOIMIE BOMPOCHI DHEPTrEeTUKH» H3Y4YalOTCs Ha
NIEPBOM Kypce.

IlepBbIii cemecTp: jeknuu — 1 gac B Henmento (18 4acoB), ceMUHApCKHUE H
npakThudeckue 3ausaTust — 1 yac B Henento (18 yacoB), hopma KOHTPOIIS — 3a4er.

CtpykTypa U cojepaHue TUCIUTLTUHBI «O0II1e BOPOCH SHEPTETUKI TIO
CpOKaM | BHIaM paboThl oTpaxeHsl B [Ipunoxenun 1.

Conepskanue pa3iejioB TUCHUILIHHBI.

1. BBenenue

OHeprusi M DSHEpreTuka. Buapl SHEpruvM W pa3BUTHE YEJIOBEUECKOIO
obOmectBa. Ponp dSHeEpreTMKM B Pa3BUTUU MNPOMBIIIIEHHOCTH. (OCHOBHBIE
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HaIlpaBJICHUs  Pa3BUTUA  TEIUIODHEOreTUKH. KosMuecTBEeHHBIE — IOKa3aTenn
SHEPreTUKU. EcTecTBEHHBIE PECYPCHI.

2. I'mapo- ¥ BeTpOdHEPreTHKa KaK HAaYaJdbHbIA INEpHOX Pa3BUTHSA
JHEPreTUKH

[Ipenmoceuikn  pa3BUTUS  TUAPOIHEPTETHKMU. Bonmgnasle  koueca.
I'mpapaBinueckuil ABUraTellb. I MAPOIHEPreTUKa U TEIII0OIHEPreTHUKA.

3. UcTopus TemJIO3HEPreTUKH

[IpennoceuIkn BO3HUKHOBEHHUS TEIII03HEPreTUKU. CTaHOBIIEHUE U Pa3BUTHE
TerioBoro asurarens. [losBieHne yHHUBEPCAIBHOTO IAPOBOrO  JBUTATEIIS.
Crienpanu3anys NMapoOCWIOBBIX YCTAaHOBOK M JaJbHEHIIEE pPa3BUTHE IAPOBBIX
MamuH. [lapoBoil koren. BO3HMKHOBEHHME IAapoOBOro TpaHcHopra. JlBurarenu
BHyTpeHHero cropanus. [lapoBas TypOuna. ['azoBas TypOuHa. TennoBble MallIUHbI
Y UX BJIUSHHE HA OKPYIKAIOIIYIO CPENy.

4. PazBuTHE 3JIEKTPOTEXHUKH U JJIEKTPOMEXaHUKHU

Oramnbl pa3BUTHS DJIEKTPOTEXHHUKHU. [lepBbI TeHEpaTop 3JIEKTPUYECKOIrO
TOKA. OJIEKTPOJWHAMHUKA, OCHOBHBIE 3aKOHBI JJICKTPUYECKOW Ienu. Pa3Burhe
ANEKTPUYECKUX MAIIMH NOCTOSIHHOTO TOKA.

5. Ilepexoa dHepreTH4ecKoOi TEXHUKH HA KA4e€CTBEHHO HOBbI YPOBEHb

Ponp 31eKkTprYecKOro OCBELIEHHS B CTAHOBIEHUHM DJIEKTPOIHEPTETHKHU.
Pa3BuTue KabenbHOW W W3OJSLMOHHONW TeXHUKU. Pa3BuThe TreHepaTtopoB U
nsurareneid ogHodasHoro Toka. Pa3Butrwe oaHO(MA3HBIX TpaHCHOPMATOPOB.
[lepBble AKCHEpPUMEHTAJIbHBIE U TEOPETUUYECKUE HCCIEJOBaHMUS B 00JIacTU
nepefayn  IEKTPUYECKOW SHEPIMM IOCTOSIHHBIM TOKOM. OJIEKTPOCTaHLUU
MOCTOSTHHOTO U 0/IHO(a3HOTO MEPEMEHHOr0 TOKa. BO3HMKHOBEHNE MHOTO(a3HbIX
cuctem. Tpexdasznas cucrema. Tpexdasusiii Tpanchopmatop. [lepBas Tpexdaznas
JIMHUSA DJIEKTPOIIepeIayn.

6. UcTtopus pa3BuTus 3JHepreTuxku B Poccun

Pa3BuTHe mepBUYHON SHEPTETUKHU B CBSI3M C djeKkTpudukanueii. Pazputne
KOTJI0CTpoeHMsl. Pa3BuTue mapoBeiX TypOuUH. PazBuTHe rMapaBIudyecKux TypOUH.
PasBurne ANEKTPOCTAHLIHM. PazButne TEIJIOBBIX ANEKTPOCTAHLINAMN.
DNEKTPOCTaHIIMM C TeHepaTopaMH Tpex(a3zHOro MnepeMeHHOro Toka. Pa3Butue
TUAPOINEKTPOCTAHINM. Pa3BuTHE TEXHUKH TIepeayu DJIEKTPOPHEPrMU  Ha
Oonbive paccrosiHus. [lepegada sneprun noctostHHBIM TOKOM. [lepenaua suepruu
nepeMeHHbIM TOKOM. Pa3Butre kabenbHbIX U BO3AyIIHBIX JuHui. [1nan [OBJIPO.
Onepretuka Poccuu ¢ 1991 rona. Oueprernueckas crparerus PO.

7. OcHOBHBIE BHAbI IPOM3BOACTBA YHepruu B Poccun

TenoBass »HEpreTMka Ha OpPraHUYECKOM TOIUIMBE. | HMIposHEpreTuka.
VYcraHoBKHM A npeoOpa3oBaHUs PHEPrUM OKeaHa. ['eoTepmalibHasi dHEPreTUKA.
AtomHas sHepretuka. Berposas sHeprerrka. ColnHeuHasi SJHEPreTHKA.

8. JHeprocoOeperarmue TEXHOJIOIMM B COBPEMEHHOH TeIJIOIHEpPreTHKe

BTopuuHble = SHEpreTMd4ecKue - pecypcbl (BDOP). Buger BOP.
[TpununuansHas cxema wucnonb3oBanus BOP. Kpurtepun »sddexTuBHOCTH
sHeprocoeperaronmx TexHoJoruid. OueHka 3HeprodGPeKTUBHOCTH TPUMEHEHUS
BOP.



5. O6pa3zoBaTeibHbI€ TEXHOJIOTHH.

Mertoquka npenoaaBaHusi JUCHUIUIUHBL «OOIIHE BOMPOCHl YHEPTETUKU» U
peanu3aiusi KOMIETEHTHOCTHOIO MOJIX0/1a B U3JI0KEHUU U BOCHPUSITUN MaTepuasia
npeaycMaTpUBAeT HCIOJIb30BaHUE CICAYIONIUX AKTUBHBIX M HHTEPAKTHUBHBIX
dbopM TMpoBelNEeHHUS TPYNMNOBBIX, HWHIAWBUIYAIbHBIX, ayJAUTOPHBIX 3aHATUA B
COUCTAaHUU C BHEAyJAUTOPHOU paboTOl C 1edbi0 (POPMHUPOBAHUS U Pa3BUTHS
npo¢eCCUOHAIbHBIX HABBIKOB 00YYaIOIINXCSI:

— TPOBEACHUE MYJbTUMEIUNHBIX JIEKIINM;

— BBINIOJIHEHUE pacueTHO-Tpaduueckux padbor;

— o0cyxaeHue u 3amura pedepaToB 1Mo AUCIUIUIMHE,

— TIOJArOTOBKA, MPEJCTaBIEHUE U 00CYX ICHUE MPE3CHTAIlM HA CEMUHAPCKUX
3AHATUSAX;

— OpraHM3anvsi U MOPOBEJACHUE TEKYIIEro KOHTPOJsA 3HAHWM CTYIAEHTOB B
dbopme OJIaHKOBOT'O TECTHPOBAHUS;

— 3kckypceus Ha TOL;

VYaenpHbIl Bec 3aHSTHH, TMPOBOJUMBIX B HHTEPAKTUBHBIX (dopmax,
ONpEJENCH TJAaBHOM LEIp0 00pa3oBaTeIbHOM MIPOrpaMMbl, OCOOEHHOCTBHIO
KOHTHHTE€HTa OOy4YaroluXxcs W COJACpP)KaHHEM AUCHUILIMHBI «OO0Iue BOMPOCHI
IHEPreTUKM.

[IpoBenenne  3aHATUH ~ IpeaycMaTpuBacTcs  TAaKKe  Ha  caure
http://online.mospolytech.ru Ha OCHOBE pa3paboTaHHBIX Kadeapoit
«IIpombllITIeHHAasT TETJIOPHEPTETHKA» AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECypCOB
(30P) no BceM TeMaM TUCHUILINHBI:

Hucuunnuna Ccpuika

OO6mre Bompockl SHepreTUKW». | https://online.mospolytech.ru/local/crw/course.php?id=1384

Pa3zpaboTtannbsie DOP BKIIOYAIOT IPOMEKYTOUYHBIE U UTOTOBBIE TECTHI.

6. OneHOYHBIE CPeACTBA JJIA TEKYILIero KOHTPOJIA yCIIeBAeMOCTH,
NMPOMeKYTOUYHOM aTTeCTAMU [0 UTOraM OCBOEHUS JUCIHUIJIMHBI U Y4eOHO-
MeTOoAnYecKoe o0ecrnedyeHue CaMOCTOSITEIbHOM Pa0oThI CTY/ICHTOB.

B mporiecce oOydeHusi MCIMONB3YIOTCS CIEAYIONINE OICHOYHBIE (DOPMBI
CaMOCTOSITETTLHOM PabOThI CTYJIEHTOB, OIEHOYHBIE CPEJACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUN:

- JTUCKYCCHS Ha JIEKIIHH;

- BbeimoJHeHue PI'P;

- pedepar mo teme: «OOMIHE BOMIPOCH SHEPTETUKNY (MHIAUBUAYATHHO IS
KaXJI0ro 00y4Jaromerocs);

- MOJITOTOBKA M BBICTYILJIEHHE HA CEMUHAPCKOM 3aHATHH C MPE3EHTAIUEeH U
oOcyxneHreM Ha TeMy «OOIIHMe BOMPOCHI IHEPTETUKU» (MHAUBUIYATBHO IS
KaXJIOT0 00y4JaroIierocs).



http://online.mospolytech.ru/

OneHOYHBIE CPEACTBA TEKYILIEr0 KOHTPOJS YCIEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIC BOIPOCHI W 3afaHus B ¢GopMe Il KOHTPOJS OCBOCHUS
OoOyyYarolUMHUCSL Pa3/esioB JIUCHUIUIMHBL, 3amura pedeparoB, JOKIAIbl C
npe3eHTanusamu, caaya PI'P, nuckyccus Ha nexuumu.

OO6pa3upl TECTOBBIX 3aJaHUM, KOHTPOJBHBIX BOMPOCOB MW 3aJaHUM ISt
MPOBEJICHUS TEKYIET0 KOHTPOJS, JK3aMEHAIlMOHHBIX OWJIETOB, NPHUBEICHBI B
MIPUIIOKEHUH 2.

6.1. ®@oH/1 OLIEHOYHBIX CPEICTB IJIS MPOBeIeHUs] MPOMEKYTOUHON aTTecTAlNU
00y4aIMXCcs M0 TUCUUIIMHE (MOYJIIO0).

6.1.1. Ilepeyenb KOMIETEHUMH ¢ YKa3aHHEM 3TanoB ux GopMupoBaHus B
npoiecce 0CBOCHUs1 00Pa30BaTe/JIbHON MPOrPaMMBbl.

B pe3ynbrare ocBOCHHS TUCIUTIIUHBI (MOIYIs) GOPMUPYIOTCS CIASAYIOIINE
KOMIICTCHIIWH:

Kon B pe3yabTare ocBOeHUs1 00pa30BaTeIbLHON MPOrpaMMbl 00y4al0IIMACH
KOMIIeTeHI[ UM JA0JIZKEeH 00J1a1aTh
YK-1 Crnioco0eH oCyIIecTBIATh MOUCK, KPUTUYECKHA aHATU3 U CUHTE3 HH(OpMAIH,
HOPUMEHSATh CUCTEMHBIH MOJXO0/ JUIS PEIICHHsI OCTABJICHHBIX 33124
OIIK-1 CrniocoOeH MOHMMATh MPUHIHITEI paOOTH COBPEMEHHBIX WH(POPMAIIMOHHBIX
TEXHOJIOTUI M MCIIOJIb30BaTh UX JJIS pEIIeHHUs 3a/1a9 TpodecCHOHaTbHON
JIeSITeTIbHOCTH

B  mpomecce ocBoeHuss  00pa3oBaTeNbHOM ~ MPOTpamMMbl  JaHHBIC
KOMITIETEHIIUU, B TOM YUCJIE UX OTJEIbHbIE KOMIIOHEHTHI, (HOPMHUPYIOTCS MOSTAITHO
B XOJIc OCBOCHHUS OOyYarONUMHUCS JUCHUIUIMH (MOIyJiel), TIPAKTUK B
COOTBETCTBHHM C Yy4YE€OHBIM TUTAHOM U KaJeHJapHbBIM TpadukoMm y4eOHOTO
nporecca.

6.1.2. Onucanue nmoka3areJieil ¥ KpUTEpPHEB OLICHUBAHUS KOMIICTEHIUIA,
(hopMuUpyeMBIX 10 HTOTaM OCBOEHUSI IUCUMIJIMHBI (MOYJIs1), OMUCAHME IIKAJ
OlleHUBAHMSA

[Tokazarenem OIlEHWBaHWS KOMIIETCHIIMM Ha pa3lIWYHBIX JTamax uXx
dbopMupoBaHUs  SABISETCS  JOCTIDKEHUE  OOYYAIONIMMHCS  IJIAHHPYEMBIX
pe3yJIbTaTOB O0YyYEHUS 110 JUCIUTIINHE (MOYIIIO).




YK-1 - CnocoleH ocymecTBJISATh MOUCK, KPUTHYECKHIl

NMOCTABJICHHBIX 3a1a4

AHAJIU3 U CHUHTE3 I/IHq)OpMaIII/[I/[, MNPUMCHATD CHCTEeMHbIII moaxoa IJs PeIICHUsA

[Tokaszarenn Kpurepuu onieHuBanus
2 3 4 5
3HATH: OO6yuarommmiics OO6yuarommiics OO0yuarommiicst OO6yuarommmiics
Ha3zHaueHHE, yCTPOICTBO U JEMOHCTPHUPYET MOJIHOE | AEMOHCTPHPYET HETIOJIHOE JIEMOHCTPUPYET YACTUYHOE | IEMOHCTPUPYET MOTHOE
NPUHIHI JEHCTBUSL OOBEKTOB OTCYTCTBHUE HJIH COOTBETCTBHE CJICTYIOLTIX COOTBETCTBUE CICIYIOIUX | COOTBETCTBUE

npodeccuoHaNbHOM
nesitenibHocTH (OITT)

HEJI0CTaTOYHOE
COOTBETCTBUE
CHEAYIOLIMX 3HAHUM:

3HAHUM:
Ha3Ha4YeHHE, YCTPOKUCTBO U
HNPUHIUI JeHCcTBUS 00BEKTOB

3HAHUM:
Ha3HA4YEHHE, YCTPONCTBO U
IPUHLUI ACUCTBUSA

CHEAYIOLIMX 3HAHUN:
Ha3Ha4Y€HHUE, YCTPOUCTBO
U IPUHLUI ACUCTBUSA

Ha3HayeHHe, yCTPOICTBO | MpodeccuoHaNIbHON 00BEKTOB 00BEKTOB
Y TIPUHIIMIT ASHCTBUS JeSITeIbHOCTH npogeccruoHaIbHON npogeccuoHaIbHON
00BEKTOB (OIT)domyckatoTtcs nesitenbHocTH (OITMD), HO | mestensHOCTH (OILN),
npodeccuoHaIbHON 3HAYUTENIbHBIE OIINOKH, JIOITy CKaroTCs CBOOO/THO OTIEpUpYET
nesitensHOCTH (OI1J]) MPOSIBIISIETCS HE3HAYHUTENIbHBIC OMUOKH, | MPUOOPETCHHBIMU
HE/I0CTaTOYHOCTh 3HAHUH, 110 | HETOUHOCTH, 3aTPYJHEHUSI | 3HAHUSAMH.
psy moKaszaresnen, MIpY aHATTUTHYECKUX
00yYaroIIUNACS UCTIBITBIBACT | ONEpaUsX.
3HAYHTENBHBIC 3aTPYAHCHUS
IIPU OTIEPUPOBAHUU
3HAaHUSMH TIPH UX TIepeHOoCce
Ha HOBBIE CUTYallUH.
yMeTh: OO6yuarommiicst He ymeeT | OOydJaronuiics OO0yuarommiAcst OO6yuarommmiics
YUTaTh U TOHUMATh WA B HEIOCTaTOYHOMN JEMOHCTPUPYET HETIOTHOE JEMOHCTPHUPYET YACTUUHOE | AEMOHCTPUPYET MOJIHOE
9KCILTyaTallHOHHYIO CTETICHU YMEET: COOTBETCTBHE CIIEAYIOLIUX COOTBETCTBUE CIEAYIOIIUX | COOTBETCTBHE

nokymeHnTanuo OITJ]

YUTaTh U IOHUMATh
9KCILTYaTallMOHHYIO
nokymenTanuo OITJ]

YMEHHM:

YUTATh U IOHUMATh
AKCIUTyaTaIl[MOHHYIO
nokymentanuto OIT/I,
00y4aroIUICS UCTIBITHIBACT
3HaYUTENIbHbIE 3aTPyIHEHUS
IIpU OTIEPUPOBAHUU
YMEHUSIMU MPU UX MIEPEHOCE

YMCHMMN:

YHUTaTh U HIOHUMATh
3KCIUTyaTallMOHHYIO
noxkymenTanuo OIN/], Ho
JIOTTY CKaIOTCSt
HE3HAYHUTEbHBIE OIIHOKH,
HETOYHOCTH, 3aTPYIHEHHUS
MIPY AHATUTHYECKHUX

CIIEYIOLIUX YMECHUIA:
YUTATh U IOHUMATh
OKCIUTYaTallHOHHYIO
noxkymeHTanuto OIT/I.
CBobosHO omepupyer
pruOOpETEHHBIMU
YMCHUSAMHU, IPUMCHSCT
UX B CUTYyalMsIX




Ha HOBBIC CUTYyalluH.

olepaImsx, IepeHoce
yYMEHHIi Ha HOBEIE,

HCCTAHAAPTHLIC CUTYyallHH.

HOBBIIIIEHHOMN
CJI0KHOCTH.

BJIAJ€Th:
HaBBIKAMU a”ajans3a
BO3MOYKHOCTH IMOBBIIIIEHUS

s dextuBHocTH padoTer OI1]]

OOyyarommiics He
BIIAJICCT WM B
HEJ0CTATOYHOU CTEICHH
BJIaJICCT HABBIKAMHU
aHaJlM3a BO3MOXHOCTH
MTOBBIIICHUS

s dexTuBHOCTH PAOOTHI
OI1/J]

OOyuaromuiics BIajeer
HaBBIKAMH aHAJIN3a
BO3MO’KHOCTH TOBBILLICHHUS
s dexTuBHOCTH PAabOTHI
OITA.

OOy4Jaromuiics UCIIBITHIBACT
3HAYUTEIIbHBIC 3aTPYyTHEHHUS
[pY IPUMEHCHUU HaBBIKOB B

HOBBIX CUTYyallUAX.

OO0yuaromuiicss 4aCTHYHO
BJIQJICCT HABBIKAMU
aHaJIM3a BO3MOXXHOCTH
TIOBBIIICHHS

3¢ dexTHBHOCTH pabOTHI
OI.

HaBbiku 0cBOEHBI, HO
JIOITy CKaroTCA
HE3HAYUTEIIbHBIC ONIHOKH,
HETOYHOCTH, 3aTPYAHCHHS

OOyuaromwiics B
MOJTHOM 00bEME BIIaJICeT
HaBbIKAMHU aHAJIN3a
BO3MOKHOCTH
TIOBBIIICHUS

3¢ HEeKTHBHOCTH pabOTHI
oI

CB000IHO TPUMEHSIET
MOJTyYCHHBIC HABBIKH B
CHUTYyAIUSX TTOBBIIICHHOM

IIpHU aHAJIUTHYCCKUX
onepanuiax, nNCPeHoCce
y'MeHI/Iﬁ Ha HOBBIC,

HCCTAHAAPTHLIC CUTYyallHH.

CJIOKHOCTH.

OIIK-1 - Cnoco0eH NOHMMATH NPHUHIMIIBI PA00THI COBPeMEHHBbIX HHPOPMANMOHHBIX TEXHOJOTHIH M MCNI0JIb30BATh UX /ISl pelleHus 3a1a4
npo(hecCHOHATIBLHOM 1eSITeJIbHOCTH

3namsb: OCHOBHBIC
buznueckue u
SIBJICHUS, Y TIPOIIECCHI,
Ha KOTOPBIX OCHOBAHBI
MPUHIIUTIBI TEHCTBUS
00BEKTOB
npodecCHoHaTBHOM
JeSITCIIBHOCTH U
CPEIICTB KOHTPOJIS U
HU3MEPEHHsI, OCHOBHBIE
MTOHSATHS U 3aKOHBI
SHEPTETHYECKHUX
MAIIHH, alnapaToB U
YCTaHOBOK.

OO6yuarommiics
JIEMOHCTPHUPYET ITOJTHOE
OTCYTCTBHUE WJIH
HEJI0CTaTOYHOE
COOTBETCTBUE CJICTIYFOIUX
3HAHUI: OCHOBHBIE
(u3nueckue SIBICHUS U
MPOIIECCHI, HA KOTOPBIX
OCHOBAHBI IPUHIIUTIBI
JEeHCTBUSI O0BEKTOB
npodeccroHabHOM
JeSITETIHHOCTH U CPEJICTB
KOHTPOJISI K U3MEPCHUS,
OCHOBHBIC TTOHSTHS U
3aKOHBI YHEPTETHUCCKUX
MaIlIFH, alapaToB U

OOyuaromuiicst AeMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE
CHEAYIOLIMX 3HAHUM:
OCHOBHBIE (pU3MUECKUe U
SIBJICHUS Y TIPOLIECCHI, HA
KOTOPBIX OCHOBAHbI IPUHIIUIIBI
NeHCTBUS OOBEKTOB
npo¢ecCHOHATBHON
NESTENIBHOCTH U CPEJICTB
KOHTPOJIS U U3MEPEHMUS,
OCHOBHBIE ITOHSTHSI U 3aKOHBI
SHEPreTUYECKUX MaIlUH,
anmnaparoB M YCTaHOBOK,
MPOSIBISETCS HEAOCTATOYHOCTh
3HaHUH, 110 POy MOKa3aTeNe,
00y4aroLIMICsl UCTIHITHIBAET

OO0yuaromwmiics
JIEMOHCTPHUPYET YaCTHUHOE
COOTBETCTBUE CIIETYIOIINX
3HAHWH: OCHOBHBIC
dbuznueckre BICHUS U
MPOIIECCHI, HAa KOTOPBIX
OCHOBAHBI IPUHITUIIBI
JIIeNCTBUA 00BEKTOB
npohecCHOHATBLHOM
JeSATeTLHOCTH ¥ CPEJICTB
KOHTPOJISI U U3MEPEHUS,
OCHOBHEIE ITOHATHS U
3aKOHBI YHEPTeTUIECKUX
MaIITiH, anmnapaToB U
YCTaHOBOK, HO

JIOTTY CKAIOTCSI

OO6yuarommmiics
JIEMOHCTPHUPYET ITOJTHOE
COOTBETCTBHUE CIEAYIOIIUX
3HAaHWUH: OCHOBHEIC
(dbusznueckue BICHUS U
MPOIIECCHI, HA KOTOPBIX
OCHOBaHBI IPUHITUIIBI
JIEHCTBUSA O0OBHEKTOB
npodeccroHanbHOM
NESATETLHOCTH B CPEJICTB
KOHTPOJISI U U3MEPEHUS,

OCHOBHBIC ITOHATHSA U 3aKOHBI

OHCPICTUYCCKUX MAlllUH,
anmnaparoB ¥ yCTaHOBOK.,
CBOOOHO OTIEpUPYET

PUOOPETEHHBIMH 3HAHUSIMH.
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YCTaHOBOK.

3HAYMUTENbHBIC 3aTPYAHECHUS
IIPU ONIEPUPOBAHUY 3HAHUAMU
IIPU UX MEPEHOCE HA HOBbIE

HC3HAYHUTCIIbHBIC OIJ_II/IGKI/I,
HETOYHOCTH, 3aTPYAHCHUA
IIpU aHATTUTUYCCKUX

CHUTYAIIWH. OIepaIrsX.
yMeTh: OO0yuarommiicst He yMeeT OO6yuarommiicst nemonctpupyet | OOydaronuiics OO6yuarommiics

Ha OCHOBE WM B HEJOCTaTOYHOM HEMOJIHOE COOTBETCTBUE JEMOHCTPHUPYET YACTHYHOE | IEMOHCTPUPYET MOJIHOE
byHIaMEHTaIBHBIX CTCTICHH YMECT Ha OCHOBE | CIICAYIOIIUX YMEHUI: Ha COOTBETCTBHUE CIEAYIOIUX | COOTBETCTBHE CIIETYIOIINX

HayK peliaTh 3a7a4u
YIpaBJICHUS U
KOHTPOJI pabounMu
poueccaMu
SHEPreTUYECKUX
MalIlliH, annapaToB U
YCTaHOBOK,
MIPOBOJIUTH
pa3IM4YHbIE PacyeThl
AJIEMEHTOB MX

(hyHIaMEHTaIbHBIX HAYK
pemarth 3a1a4un
yIpaBiIeHUS U KOHTPOJIS
pabounmMu npoieccamu
SHEPreTUYECKUX MAaIlIHH,
anmapaToB M YCTaHOBOK,
MPOBOJUTD Pa3IHUHbIE
pacyeThl JIEMEHTOB UX
KOHCTPYKIIUI

OCHOBE (DyHJITaMEHTaJIbHbIX
HayK peuaTh 3a/1a4u
YIpaBJICHUS U KOHTPOJIS
pabouynmu mporeccaMu
SHEPreTUYECKUX MalIVH,
anmnaparoB U YCTaHOBOK,
IIPOBOJIUTH Pa3IMYHbIE paCUeThl
JJIEMEHTOB UX KOHCTPYKIIUM.
JlonycKkaroTcsi 3HaUuTeNIbHbIE
OLLIMOKY, MPOSIBIISIETCS

YMEHUI: Ha OCHOBE
(byHIaMEHTAJIbHBIX HAYK
pemaTh 3aJ1a4u
YIIPaBJICHUSA U KOHTPOJIA
pabounmu npoieccaMu
JHEPreTUYECKUX MaIluH,
arnapaToB M YCTaHOBOK,
IIPOBOJIUTH Pa3JINYHBIC
pacyeTsl IEMEHTOB UX
KOHCTPYKUMUA. Y MEHUA

YMEHUU: Ha OCHOBE
(yHIaMEHTAIBHBIX HAYK
pelaTh 3aa4u yIpaBiIeHUsS
Y KOHTPOJIA pabounMH

mponeccaMu SHEPIre€THICCKUX

MallluH, afnrapaTroB U
YCTAaHOBOK, ITPOBOJIUTDH
PA3INYIHBIC PACUCTHI

3JIEMCHTOB HUX KOHCTPYKHI/Iﬁ.

CBo0osiHO omepHupyeT

KOHCTPYKIIUA HEJIOCTaTOYHOCTh YMEHHU, 10 OCBOCHBI, HO JIOMTYCKAIOTCS | MPUOOPETCHHBIMU

pAly ToKa3aTteseu, HE3HAYUTEIIbHBIC OIMUOKH, | YMEHUSIMU, IPUMEHSIET UX B

00y4Jaronuics NCIIBITHIBACT HETOYHOCTH, 3aTPYJIHEHUSI | CUTYaIUsAX MOBBIIIEHHOU

3HAUYUTEIIbHBIE 3aTPyTHCHUS MPY aHAUTUTHYECKHUX CIIOKHOCTH.

MpY ONIEPUPOBAHUM YMEHUAMHU | OIEpaIUIX, IEPEHOCE

MPU UX TIEPEHOCE HA HOBBIE YMEHUI Ha HOBBIE,

CUTYAalIIUH. HECTAHAAPTHBIC CUTYAaIUH.
BJAIETh: OO6yuarommiics He BiageeT | OOydJaroniuiics BIaaeeT OO0yJaromuiicss 9acCTHIHO OO0yuarommiicss B TOJITHOM
HEKOTOPBIMU WJIM B HEJIOCTATOYHOM HEKOTOPBIMU BIIAJICET HEKOTOPBIMHU 00beMe BIasIeeT
AKCIIEPUMEHTAIBHBIMU | CTENIEHU BJIAJICET AKCTIIEPUMEHTAIbHBIMU AKCIIEPUMEHTAILHBIMU HEKOTOPBIMU
METOJIMKaMH 1 HEKOTOPBIMU METOJIUKAaMH U TEXHUKOM METOJIMKAMM U TEXHHKOMN AKCIEPUMEHTAIbHBIMU
TEXHUKOU JKCIIEPUMEHTAIIBHBIMUA HCCIIEIOBAaHUM SHEPIETUYECKUX | MUCCIEAOBAHUM METOINKAMH M TEXHUKOM
HCCIIeIOBaHUMN METOJIMKAMH U TEXHUKOM MallliH, METOJIUKOM pacyeTa SHEPreTUYECKUX MalluH, HCCIIeIOBaHUM
AHEPreTUYECKUX HCCIEIOBAaHNH OCHOBHBIX DJIEMEHTOB METOJIUKOM pacueTa SHEPreTUYECKUX MAIlVH,

MaIllliH, METOJUKON
pacyera OCHOBHBIX
JJIEMEHTOB
HHEPTrEeTUUECKOTO

SHEPreTUYECKUX MAIIHH,
METOJIMKOM pacyeTa
OCHOBHBIX DJIEMEHTOB
SHEPTreTUYECKOT0

HEPIreTUYECKOTO
00opyToBaHMsl, HABBIKAMH
W3MEPEHUST OCHOBHBIX

(bU3NYECKHX MapaMeTpoB,

OCHOBHBIX 3JICMCHTOB
SHEPTCTUUCCKOTO
O60py,ILOBaHI/I5I, HaBbIKaMH
HN3MCPCHHUA OCHOBHBIX

METOJMKOMN pacyera
OCHOBHBIX 3JICMCHTOB
HEPreTUYECKOTO
000py10BaHUsI, HABBIKAMU
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o0opyaoBaHus,
HaBBIKAMU U3MEPEHUS
OCHOBHBIX
bU3HIECKUX
napaMeTpos,
METOJMKON pacyera
MIPOCTEUIINX
MEXaHU3MOB U
ANEKTPUUECKUX LETEH

000pyI0BaHus1, HABBIKAMH
U3MEPEHUS] OCHOBHBIX
(hU3HUYECKUX MapaMETPOB,
METOJIMKOH pacyera
MPOCTEUIINX MEXAHU3MOB
U DJIEKTPUUECKUX IIeTIei

METOAUKOH pacuera
MPOCTEUIIINX MEXaHU3MOB U
3JIEKTPUYECKUX LIECTIEN B
HEIIOJIHOM 00BEME,
JIOITYCKAIOTCS 3HAYUTEIILHBIC
OLINOKH, TIPOSIBIISCTCSI
HEJ0CTATOYHOCTh BJIAJICHUS
HaBBIKAMU TI0 PSTY
nokasareneit, O0yJaronmiics
UCTIBITHIBACT 3HAYUTEIIHHBIC
3aTpyIHEHUS TPU TPUMEHECHUN
HaBBIKOB B HOBBIX CHTYaIIUsX.

($U3MUECKUX MapaMeTpoB,
METOJIMKOH pacyeTa
MPOCTEUIINX MEXaHU3MOB
U DJIEKTPUYECKHX Ieneil,
HaBBIKA OCBOCHBI, HO
JIOITYCKaloTCA
HE3HAYUTEIbHBIEC OIINOKH,
HETOYHOCTH, 3aTPyAHECHUS
IpY aHATTUTUYECKUX
orepanusx, nepeHoce
YMEHUI Ha HOBBIE,

HECTAHAAPTHEIC CUTYyallHH.

HU3MCPCHUA OCHOBHBIX
(bu3NYECKUX MapaMeTpoB,
METOJIMKOM pacuera
MPOCTEUIINX MEXaHU3MOB U
3JIEKTPUYECKUX LIETIEH,
CcBOOOJHO MPUMEHSIET
IMMOJIYYCHHBIC HABBIKU B
CUTYAaIUSAX MOBBILIEHHOMN
CJIO’KHOCTH.
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[IIkanbl oOllEHWBaHUS PE3yJbTATOB MPOMEKYTOYHOM aTTecTallud W HX
OTIMCAHHE:

dopma NPOMeKYTOYHOM aTTeCTAIlUM: 3a4eT.

[IpomexyTounas arrectanusi o0ydaroumxcs B Gopme 3a4éTa MPOBOIUTCS
M0 pe3yJibTaTaM BBITIOJIHCHHS BCEX BUIOB y4eOHOW pabOTHI, MPEAYyCMOTPEHHBIX
y4eOHBIM IIJIJAHOM IO JaHHOW JWCIUIUIMHE (MOJIYJIIO), MPU 3TOM YYUTBHIBAIOTCS
pe3yibTaThl TEKYIIET0 KOHTPOJS YCIEBaeMOCTH B TeueHHe cemecTpa. OreHka
CTCTICHU JTOCTH)KCHHS OOYYaIOIIMMHKCS IUIAHUPYEMBIX PE3yJIbTAaTOB OOYUYCHHUS II0
TUCIUTUIMHE (MOMYJII0) TIPOBOJUTCS TIPEIojaBaTeieM, BEAYIIUM 3aHATHS 110
muciuiuinHe  (MOIyNII0)  METOAOM  OKCIepTHOW  oneHku. [lo  wroram
IPOMEKYTOYHON aTTECTAllMH IO TUCIUIUIMHE (MOIYJI0) BBICTABIISACTCS OICHKA
«3aUTEHOY» WU «HE 3aUTCHOY.

K mpomexyrodHod aTTecTaliy  JIOMYCKAIOTCS  TOJNBKO  CTYICHTHI,
BBITIOJTHUBIIINE BCE BHJBI Y4eOHOW pabOThl, NPEAYCMOTPEHHBIC paboueit
mporpaMmon 1o auciuiuinHe «OOIIre BOMPOCHl YPHEPTETUKMY (MPOMEKYTOUHBIN
KOHTPOJIb, BBITIOJIHWIN pacdeTHO-TpauCecKue padOThl, BRICTYIWIHA C JOKIAJIOM,
3amuTIIA pedepar u T.1.)

HIxkaJuaa
OLlCHUBAHUSA

Onucanue

BrimonHens! Bce BUBI y4eOHOW pabOThI, MPEyCMOTPEHHBIE YUSOHBIM TUIAHOM.
CryneHT  JOEMOHCTPUPYET  COOTBETCTBHE  3HAHWM, yMEHHWI, HaBBIKOB
OPUBEIECHHBIM B TaOmMUax IOKa3aTelel, ONepupyeT NpHOOPETEHHBIMU
3auTeHo 3HAHWSAMM, YMEHUSIMH, HaBBIKAMH, IPUMEHSAET UX B CUTyalUsX MOBBIIICHHON
cinoxHoctd. Ilpu 3TOoM MOryT OBITH JOMYIIEHBI HE3HAYUTENbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyIHEHUS NPU aHAJTUTHUYECKUX ONEpaLUAX, IEPEHOCE 3HAHUN U
YMEHUI Ha HOBBIEC, HECTAHIaPTHBIE CUTYaLUN.

He BbpimonHeH oauH wnu Oojee BUAOB yuyeOHON pabOThI, MPEAyCMOTPEHHBIX
y4eOHbIM MIaHOM. CTyIEHT JE€MOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMIA,
YMEHHM, HaBBIKOB MPUBEJACHHBIM B TaOIMIaX IOKa3aTeseil, J0myCcKaroTCs
3HAYUTENbHbIE OMINOKY, MPOSABISAETCS OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB 110
psAoy TOKas3aTeled, CTYJIEHT HWCIBITHIBAET 3HAUUTENBbHBIE 3aTPyJHEHUS IpU
ONIEPUPOBAHUY 3HAHUSAMU M YMEHUSAMHU MIPH UX NIEPEHOCE HAa HOBBIE CUTYAllUU.

He 3auteno

®oHIbI OLIEHOYHBIX CPEJCTB MPeACTABJIEHbI B IPUJIOKEHUHU 2 K padoyei
nporpamme.

7. YueOHO-MeTOAM4YecK0e U HH(POPMALITHOHHOE o0ecriedyeHHue TUCHMILJIMHBI.
a) OCHOBHAas JIMTepaTypa:

1. OcHoBbl coBpemeHHOW »sHepretuku. Tom 1. CoBpeMeHHas
TeIJIOPHEPTeTHKA [DNeKTpoHHbIH pecypc] : yueb. / Tpyxuuii A . [u op.]. —
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OnekTpoH. naH. — Mocksa : U3natensckuii nom MOU, 2010. — 472 ¢. — Pexum
noctyma: https://e.lanbook.com/book/72255. — 3aru. ¢ skpana.

2. Pozanos 10.K., OcHoBBI cOBpeMeHHOU 3HEpreTuku. Tom 2. CoBpeMeHHas
AIIEKTPOIHEPreTHKA [DIEeKTpOHHBIN pecypc] : yueb. / Po3zanos 10.K., CtapmuHoB
B.A., CepebpsnnukoB C.B.. — DnektpoH. gaH. — Mocksa : M3narenbckuii 1oM

MDBU, 2010. — 632 ¢c. — Pexum goctymna: https://e.lanbook.com/book/72256. —
3ari. ¢ 3KpaHa.

B) MPOrpaMMHOe o0ecnevyeHne 1 HHTePHET-PecypChl:
[Iporpammuoe obecnieuernne Windows.
HHuTepHeT-pecypchl BKIIOYAOT:

1. bubnuoreka TEIJIOHEPTETHKA
(http://teplolib.ucoz.ru/load/vodopodgotovka/15)
2. ['azera «JHepreTuka 151 IIPOMBILIJIEHHOCTh Poccum»

(http://www.eprussia.ru/ept/)
3. https://m.cyberleninka.ru

4. MexnyHapoIHbI Hay4YHBIM KypHal “AlbTEpHATUBHAS YHEPIETHKA U
skoJorus.” (http://www.isjaee.com/jour/issue/archive)

3. Kypnan “DHeprocoepexeHue u BOJIOINOJITOTOBKA.”
(https://enivpress.jimdo.com)

6. Kypnan “Tennosnepreruka.” (http:// www.tepen.ru)

8. MarepuajbHO-TeXHHYECKOE O0ecneYeHue 1 CIUTIUHbI.

AyauTopuu A MPOBEICHUS 3aHATHI JIGKIIUOHHOTO U CEMUHAPCKOTO THIIA,
MPaKTUYECKUX 3aHITUHM, caMmocTosTeabHOM padoTel. AB2402, AB2403, AB2414.
115280 r. Mocksa, yi. ABro3aBojckasi, 1. 16. KommiekTsl mebenu i yaeOHOTO
npolecca.

AB2404. 115280 r. Mocksa, yi. ABTo3aBojackas, 1. 16. KoMmmuektsr Mmebenu
115t yueOHoro nporecca. [Ipoektop, nunTepakTuBHas pocka, [1K.

AB2406. 115280 r. Mocksa, yi. ABTo3aBojickas, 1. 16. Kommiektsl mebenu
JU1s1 yaeOHOTo mpoliecca.

Mapkepnas gocka. Hoytoyk.

JlabGopaTopHbI€ YCTaHOBKH:

- «Ompenenenne kod(PuUIMEHTa TEMJIOOTAAYH METOJOM PETryJISIPHOTO
pexuMa;

- «Omnpenenenue kod(puimenTa TEIIOOTAAYN IPU MY3bIPHKOBOM KUTIEHUU
KUJKOCTH Ha LIWIHHAPE»;

- «Onpenenenne kodhPuImeHTa TEMIOMPOBOTHOCTH TBEPIBIX TSI METOIOM
UUJTUHIPUYECKOTO CIIOS».

JlaGopatopHasi yctaHoBka («Valtec») «Mopjenb CHUCTEMBI OTOIUICHUS U
TEIJTIOCHAOKEHUS UHAUBUIYATIbHOTO KUJIOTO JOMay.

DJIEMEHTBI TEIIOAHEPTETUYECKOT0 000PY/IOBAHUS U CUCTEM.
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AB2415. 115280 r. Mocksa, yi. ABTo3aBojickas, A. 16. Kommiektsr Mmebenu
JU1s yaeOHOro mpoliecca.

JIabopaTopHbI€ YCTaHOBKH:

- «Onpenenenne kod3(puirenta TeMnepaTyponpoBOAHOCTH CTAId METOIOM
PETYJISIPHOTO PEKUMAY;

- «Omnpenenenue koddduiieHTa Temjaonepesadyd MpU BbIHYKJIECHHOM
TEYEHUH KUJIKOCTU B TpyOe (TpyOa B TpyOe)».

Komnuekr o0Opas1oB TEXHUYECKUX CPEACTB U3MEPEHUN
TEIJIOTEXHOJIOTMYECKUX MapaMeTPOB.

[Ipoextop, mapkepHas nocka, [1K, skpan

Mopenb napoBoii KOTETbHON YCTaHOBKH C MEXaHUYECKUM IPUBOJIOM.

TeroTexHUYECKUE CPENICTBA U3MEPEHHUS IJIs1 y4eOHOTO Ipoliecca.

DJIeMEHTHI TEeTJIOIHEPTreTUUECKOr0 000PYOBAHUS U CUCTEM.

NunuBuayanbHble TEIJIOBBIE MMYHKTHL. Y. ABTO3aBojACKasd, A. 16, ctp. 1 u 2.
Mogens napoBOM KOTEJIBHOM YCTAHOBKM C MEXaHUYECKUM IPUBOJIOM.
TemnoTexHU4YeCKue CpelIcTBA M3MEPEHHs ISl Y4eOHOro mporecca. DJIEMEHTHI
TEIJI03HEPIeTHUECKOT0 000PYAOBAHUS U CUCTEM.

Onepaunonnas cucrema, Windows 7 (um Hike) — MicrosoftOpenLicense

JInnenszus Ne 61984214, 61984216, 61984217, 61984219, 61984213,
61984218, 61984215

Oducubie npunoxenus, Microsoft Office 2013 (wnm Huxe) —
MicrosoftOpenLicense

JInuensus Ne 61984042

AntuBupycuHoe 1O, KasperskyEndpointSecurity nmns  Ousneca —
CranapTHbIN

JInuenszuu Ne 1752161117060156960164.

9. MeToan4yeckne peKOMEHIAUNH JISI CAMOCTOSAITEILHOI padoThI CTYIEHTOB

Pazgen
JHACUUATUTUHBI Bua camocrositenbHOM paboTh dopma TEeKyIIEero KOHTPOIs
(Tema)
Cemectp 1
Tewmnr 2, 3, 4, [Ipencrasnenue u 3anmra
Pedepar
5,6,7,8 pedepara
Camocmosmenvroe uzyuenue.
Tema 2 I'mapo- u BeTposHEpreTuka Kak IIpoBepka ypoBHSI TOTOBHOCTH
HayaJlbHBIA MEPUOJ PA3BUTHUS CTy/IeHTa
SHEPTETHUKH.
Tema 3 Camocmosmenvroe uzyuenue. [IpoBepka ypoBHSI TOTOBHOCTH
Hcropus TeMII0 HEPTreTUKH. CTY/ICHTa
Camocmosmenvroe uzyueHue.
Tema 4 Y IIpoBepka ypoBHs TOTOBHOCTH
Pa3ButHe 27E€KTPOTEXHUKU U
CTyJIeHTa
AIEKTPOMEXAHUKHU
Camocmosmenvroe uzyuenue.
Tema 5 . [IpoBepka ypoBHSI TOTOBHOCTH
[Iepexon sHEpPreTHYECKON TEXHUKN Ha CTynenTa
KaueCTBEHHO HOBBIN YPOBEHb. Y
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CamocmosmenvHoe uzyuenue.
Tema 6 o IIpoBepka ypoBHS TOTOBHOCTH
Pa3BuTHe nepBUYHON YHEPTETUKH B
. CTyJICHTa
CBSI3U C JIEKTPHUPHUKAIHCH.
Tema 7 Camocmosmenvhoe uzyueHue. [TpoBepka ypoBHSI TOTOBHOCTH
Pa3ButTHE 31€KTPOCTAHIIMIA. CTY/ICHTA
Camocmosmenvroe uzyuenue.
Tema 8 Pa3BuTHe TexHUKHU Niepenaun [IpoBepka ypoBHSI TOTOBHOCTH
ANEKTPOIHEPTHH HA OOJIBIINE CTy/ICHTa
pacCcTOSHUSL.
10. MeToauveckue peKOMEHAALMH [IJIsl IPenogaBaTesis
23791051 Dopmbl
Tema
sarsTi y4eOHBIX CpenctBa o0y4eHHS Mertoasl 00yueHus TEKYILEro
3aHATUN KOHTPOJIS
NudpopmannonHas gexuus.
YreHue IeKIHUHU C (opman 1
Coneprxanue
HCIOJIb30BaHUEM
HETOCPEICTBEHHO
JEMOHCTPALIMOHHBIX .
nepeaaeTcs VYeTHbIi onpoc
MaTepHUajIoB U
MPETNo1aBaTesieM B
MPE3CHTALINHH.
Tema 1 | Jleknuu TOTOBOM BHJIE YEPE3
MOHOJIOT.
Ouenka
[IpoBenenune CBoOoanbIl 00MEH CTEIIEHU
JUCKYCCHH. MHEHUSIMU y4acTus B
00CYXICHUHU
NudbopmanronHas TeKIus.
YreHue JIEKIUH C Conepxanue
HCIIOJIb30BaHUEM HEIMOCPEICTBEHHO
Tema 2 | Jlekuuu JIEMOHCTPAIIMOHHBIX | IepegaeTcs VYcTHbI onpoc
MaTepuasoB U MpPEno/iaBaTesieM B
MIPE3CHTAINHH. TOTOBOM BHJIE Yepe3
MOHOJIOT.
WNudopmanronHas neKius.
UreHue JIEKIUH C Coneprxanue
HCIIOJIb30BaHUEM HEMOCPEJACTBEHHO
JEMOHCTPALIMOHHBIX | IIepenaercs YeTHBIH o1poc
MaTepHaoB U npenoaaBaTenieM B
Tema 3 | Jlekuu MPE3CHTALINHH. TOTOBOM BHUJIE YEPE3
MOHOJIOT.
Ouenka
[IpoBenenue CB0OOIHBIN 00MEH CTEIIEHU
JTUCKYCCHH. MHEHUSIMU y4acTus B
00CYXICHUN
WNudopmanronHas JeKuus.
UreHune nekuuu ¢ Coneprxanue
HCIIOJIb30BaHUEM HEMOCPEACTBEHHO
Tema 4 | Jlekuun JEMOHCTPALIMOHHBIX | IIepenaercs YeTHBI o1poc
MaTepHUaIoB U npenojaBaTesieM B
MPE3CHTALINHH. TOTOBOM BHUJIE YEpPE3
MOHOJIOT.
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[Tenarornueckuit
acckas, okas Paznenenue cryaeHueckoit
[TpakTuueckoe lrjl CI[’bﬂl;J'IeHI/Ie , r ﬂnm Ha noz[yzl TITTBI TI0 Brinonsenue
Tema 4 P P by Py PI'P, ycTHBIH
3aHATHE alIropuTMa peleHus | BapuaHTaMm. OlDOC
3a/1a4, BBIIOJHEHN | MeXrpynnoBou 1uaor. P
METOAMK U JP.
WNudopmanronHas JeKuus.
UreHue JIeKIUH C Coneprxanue
HCMOJIb30BAHUEM HEMOCPEICTBEHHO
Tema 5 | Jlekuuu IEMOHCTPALMOHHBIX | Iepenaercs VYceTHbIi Onpoc
MaTepuasoB 1 MPEINOJaBaTENIEM B
MIPE3CHTALINHH. FOTOBOM BHUJIE Y€pe3
MOHOJIOT.
[Tenarornuyeckuit
acckas, okas Pa3znenenue cryaenueckoit
[IpakTuueckoe f[ e)n,m;neﬂne , r fmm Ha nonyn TITBI 10 Brinonsenue
Tema 5 P P by Py PI'P, ycTHbIH
3aHATHE alIropuTMa peleHus | BapuaHTaMm. OlDOC
3a/1a4, BBIIOJHEHUA | MexXrpynmnoBou quaor. p
METOAMK U JP.
WudopmanroHHas JeKIus.
YreHue IeKLUU ¢ Coneprxanue
HCMOJIb30BAHUEM HEMOCPEICTBEHHO
JEMOHCTPALMOHHBIX | Ieperaercs VYeTHBI orpoc
MaTepuasoB U MPEINOJABATENIEM B
Tema 6 | Jlekiuu IIPE3EHTALMU Y. FOTOBOM BHUJIE Yepe3
MOHOJIOT.
OneHka
[IpoBenenue CBoOoanbIN 00MEH CTEINEeHU
JUCKYCCHH. MHEHUSIMHU y4acTHs B
00CYXICHUU
[Temarornyeckui
acckas, 1Mmokas Paznenenue crynenueckon
p ’ ’ a YA Brinosnnenue
Tema 6 | [IpakTHueckoe | mpeabsBICHHE TPYIIIbI HA MOATPYIIIBI 1O PI'P. veTHL
3aHSATHE aIrOpUTMa PeIIeHUs | BapHaHTaM. (;g oc
3a/1a4, BBINOJHEHUS | MeXrpynmnoBoi 1uaor. p
METOIMK U JP.
Nudopmanmonnas
Urenue Jiekuu ¢ nekuus. Copepxanue
HCIIOJIb30BAaHUEM HEIMOCPEICTBEHHO
JEMOHCTPALIMOHHBIX | IIEpeAaeTcs VYeTHBIN onpoc
MaTepHuasoB U MIPENo/IaBaTesIeM B
Tema 7 Jlexkuun p P
MPE3eHTALIUNH. TOTOBOM BHJIE YEpE3
MOHOJIOT.
. OreHka cTeneHu
[IpoBenenune CBoOOIHBIN 00OMEH
y4acTHs B
JUCKYCCHH. MHEHHSIMU
00CYXIECHUHN
[lenarornueckuit
Pa3nenenune
pacckas, mokas, " Brmmonmenne
[IpakTueckoe CTYJICHYECKOMU TPYIIIIbI Ha N
Tema 7 IIPENbSBIICHUE PI'P, ycTHbIi
3aHATHE MOATPYIIIBL.
aJropuT™Ma . omnpoc
MexXrpynmnoBoi 11aor.
pelIeHMs 3a1a4,
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BBITIOJIHCHUS
METOJIUK U Jp.
Nudopmanmonnas
Urenue Jiekuu ¢ nekuusi. Copepxanue
UCIIOJIb30BaHUEM HENOCPEJACTBEHHO
Tema 8 Jlekuun JEMOHCTPALMOHHBIX | IIEpEeNacTCs YcTHblii onpoc
MaTepuasoB U npernojaBaTesieM B
MPE3CHTALINHIH. rOTOBOM BHJIE Yepe3
MOHOJIOT.
. OneHka cTenenu
CB0OOIHBIN 0OMEH H
y4acTus B
MHEHUSIMH,
. 00CYXJICHUU H
Tema | Cemenapckoe . MO3BOJISIOIINUN HAXOIUTh .
Kpyrasiit cton OLICHKa YMEHUI
1-8 3aHATHE TOYKU COIPUKOCHOBEHUS
apryMEHTHUPOBaTh
JUIS TIOMCKA O0IINX
COOCTBEHHYIO
BBIBOJIOB.
TOYKY 3pEHUSI
OO01en0CcTynHBIN 0K
C y4acTHEM CIyIlIaTeIe B
oOMeHe MHEHHSIMH.
[IpoBoautcs miist .
POBOZL A OueHka yMeHUI
BKJIIOUCHUS
Tema | Cemenapckoe | JloknanoB c apryMEHTHUPOBATH
. 00ydJaronuxcs B mporece
1-8 3aHATHE IIpe3eHTaleN COOCTBEHHYIO
OOCYXJICHUS U
TOYKY 3pEHUS
OpraHu3aINH
WHTEHCUBHOW 00OpaTHOMN
cBs3u (CTyneHt-
AynuTopus).
[Iporpamma coctaBieHa B coOTBeTCTBUM ¢ DenepalibHbIM TIOCYIapCTBEHHBIM
06p330BaT€J'IBHBIM CTaHdapTOM  BBICHICTO O6p330BaHI/I$[ Mo  HaITpaBJICHUIO

noaroroBku 6akanaBpoB 13.03.03 «IHepreTuyeckoe MAIIUHOCTPOEHH €Y.

IIporpammy cocraBui:

JIOLICHT, K.T.H. /Tumoxun B.C./

JIOIEHT, K.T.H. /Psi3anneBa A.B./
[Iporpamma  oOcyxmena Ha  3acemanun  kadeapel  «l[IpombimieHHas
TerodHepreTuka». [Ipotokon ot 26 mast 2022 r. Ne 11.

CornacoBaHo:

3aBenyromumii kadeapoit «I IpoMbIlIeHHAs TEMIIOIHEPTETHKA

K.T.H., JJOIICHT JI.LA. MapromuH

PykoBoautens OOIT N.JI. CaBenbeB
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[Tpunoxenue 1.

CTpykTypa U coep:KaHue IMCHUILINHBI «O011e BONPOCHI IHEPreTHKI
10 HanpasJieHHI0 NoAroToBKM 13.03.03 «JHepreruyeckoe MAIMHOCTPOCHH €
(0axkasnaBp)

Buabl yueOHoli padorsl,

BKJIIOYAS .
Buani caMocTosATE ILHOM
= s CaMOCTOATEJIbHYIO Dopmbl
= & & padoThI
o 35 padoTy CTy1eHTOB, arrecTauuu
Paznen g =9 CTYJACHTOB
Z| @ = ¥ TPYI0EMKOCTH B
[<P]
n/n o| =8 yacax
Mpes.
J | I/C | JIa6 | CPC | KCP | K.P. | P[P | Pedepar c c) 3
JOKJI.
BBenenue. JHeprusi u 3HepreTuxka. Buabl sHepruu u
pa3Burtue YeJI0BEYECKOI0 odmrecTna. Poan
JHEPreTHKH B B Pa3BUTHH NPOMBINIJIEHHOCTH.
1.1 1 1 2 2 + +
OcHoBHBIE HANPaBJICHUS pa3BUTHSA
TemaodHeoreTukn. KoJMyecTBeHHBIE MOKAa3aTeJIH
HepreTuku. EcTtecTBeHHbIE pecypcehl.
1.2 | CemuHapcKoe 3aHITHE C JOKJIAJaMU 1 2 2 2 +
I'mapo- u BeTpoIHEpPreTHKA KAK HAYAJIbHBIH MEPHUO]
pa3Butusi dSHepretuku. I[IpeanmochlIKH Ppa3BUTHS
1.3 | rugpodHepreTuKm. Boasinblie KoJeca. | 1 3 2 2 + + +
I'mapaBauyveckuii aBurarenab. ['mapodHepreTuka u
TEeMJIOIHEPreTHKA.
1.4 | CemuHapcKoe 3aHITHE C JOKJIAJaMU 1 4 2 2 +
HUctopusi TeNnJI0IHEePreTHKH. IMpeanocbliku
BO3HHKHOBEHHSI TeIUIOdHepreTuku. CTaHOBJIeHHE H
a3BHTHE  TEIJIOBOIO purareasa. IlosaBiaenune
15 |P A 1| 5 |2 2 |+ + +
YHHBEPCAJIbHOIO NapoBoro JBHTaTeJIs.
Crnenuanamn3zamnus NapoCHJIOBBIX  YCTAHOBOK H
JajbHellee pasBuTHe napoBbix MamuH. Ilaposoi

17




KoTesl. BO3HNKHOBeHHMEe MApPOBOr0 TPAHCIOPTA.
JABurareqm  BHyTpeHHero cropanusi. IlapoBas
TypOuHa. ['azoBas TypOuHa. TenioBble MAIIMHBI M UX
BJIHSIHHE HA OKPY:KAKOILYIO CPeay.

1.6

CGMI/IHapCKOG 3aHATHUC C JOKJIaJaMH

1.7

Pa3BurHe JJIEKTPOTEXHUKH M IJIEKTPOMEXAHHMKH.
Jtanbl  pa3BuUTHSl  JeKTpoTexHukH. [lepBbii
reseparop 3JICKTPHUYECKOI 0 TOKA.
DJIeKTPOAMHAMHUKA, OCHOBHBIE 3aKOHBI
JJIEKTPpUYeCKOl menu. Pa3Burue 3JIeKTPUYECKHUX
MAIIHH MOCTOSHHOI0 TOKA.

1.8

CCMI/IHapCKOe 3aHATHUC C NJOKJIadaMH

1.9

Ilepexoa 3HepreTM4eckoil TEXHHMKHM HAa KAa4eCTBEHHO
HOBBI YPOBeHb. P0JIb 2/IeKTPHYECKOro OCBelleHUsl B
CTAHOBJICHUH 3JIEKTPOIHEPreTUKH. PasBurne
Ka0eaIbHOM W W30JISALMOHHON TexHUKH. Pa3Burtue
reHepaTopoB M JBUrarejeid oaHO(a3HOr0 TOKA.
Passutne oanodasnbix tpancpopmaroposn. Ilepsbie
JKCIEPUMEHTAJIbHbIEC " TeopeTHYeCKue
HCCJICJOBAHNS B 00JIACTH TepeJadyu JJIeKTPHYEeCKOi
JHEPrUM IMOCTOSIHHBIM TOKOM. JJIEKTPOCTAHIUM
NMOCTOSAHHOI0 W OAHO(A3ZHOIO IEPEeMEHHOI0 TOKA.
Bo3nukHoBenne MHOrogasubix cucreM. TpexdasHas
cucrema. Tpexdasueiii Tpancpopmarop. Ilepsasn
Tpex(a3Has JUHHA dJIEeKTpPonepeaavu.

1.10

OmnpeneneHue TEMIOBBIX IOTEPh TOPOACKON
TEIIOTPACChl

10

1.11

Hcrtopus passurus 3Hepreruku B Poccun. Passurne
NEePBUYHON SHEPTreTHKHU B CBA3H C dJIeKTPpH(PUKALUEH.
PazButne kotrjocTpoenus. Pa3sBuTHe mapoBbIX
TypOuH. Pa3BuTHe  ruapaBiIHYecKMX  TYpPOHH.
PazButne 3iextpocranumii. Pa3sButme TemioBbIX
3JIEKTPOCTAHIMUH. DJIEKTPOCTAHIMHU C TeHepaTopamMu

11
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Tpex(pa3Horo IePEeMEHHOI0 TOKA. PasButne
TMAPOJIEKTPOCTAHIUIl. Pa3zBuTHE TEXHUKH Nepeaayn
3JIEKTPOHepruu Ha OoJibiiue paccrosinus. [lepexgaua
JHEPIruM MNOCTOAHHBIM TOKOM. Ilepenaua sHeprum
nepeMeHHbIM TOKOM. Pa3BuTue KalOeJbHBIX H
BO3YIIHBIX JIUHHUIA.

1.12

Ompenenenne CyTOYHON MOTPEOHCTH B yTIie I padOThI
I'POC

12

1.13

Inan I'ODJIPO. Duepreruka Poccuu ¢ 1991 ropa.
JHepreruyeckas crparerus P®.

13

1.14

Ompenenenne MOTPeOHOCTH B yTJIe HA OTOMUTEIBHBII
CE30H ISl OTOILICHUS JKUJIOTO JJOMa

14

1.15

OcHoBHBIE BHAbI NMPOU3BOACTBA 3Hepruu B Poccum.
TensioBasi ’HepreTuka Ha OPraHMYeCKOM TOILIHMBeE.
I'maposnepreTruka. YCTaHOBKH Jis1 NpeoOpa3oBaHus
JHepruu okeaHa. [l'eorepmajbHasi JHepreTuka.
AToMHasi JHepreruka. BerpoBas  JHepreruka.
CosaHevHasi JHepPreTuKa.

15

1.16

Orenka 3HeprodgdekTuBHOCTH MpuMeHeHUs: BOP

16

1.17

JHeprocoeperawie TEXHOJOTHH B COBPeMEHHOM
TeIJIOOHepreTuke. BrTopu4Hble  JHepreTuveckKue
pecypcsnl (BOP). Buasl BOP. IlpunuunuaabHas cxema
ucnojb3oBanuss BOP. Kpurtepuu »s3¢p¢pexTuBHOCTH
JHeprocoeperarUux TeXHOJIOTHH. Ouenka
3Hepro3pexTuBHOCTH NpUuMeHenus BIP.

17

1.18

O030pHOE CEMUHAPCKOE 3aHSTHE

18

(DO])M(I ammecmavuu

19-21

Bcero 4yacoB 1o gjucnuIninge
B IIIECTOM CEMECTpE

18

18

36

Onun
pedepat
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[Ipunoxenue 2

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCUCKOM ®ENEPALIN
OENEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHWUE BBICHIEI'O
OBPA30BAHU

«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMM TOJINTEX)

Hanpasnenune noaroroBku: 13.03.03 DHeprernueckoe MaIMHOCTPOCHUE
OII (mpoduis): ABTOMATH3UPOBAHHBIC YHEPTETHUCCKHE YCTAHOBKHU
dopma oOydeHUS: OUHAs

Kadenpa: «IIpoMblluIieHHas TEMI0IHEPTETUKAY

®OH/JI OLIEHOYHBIX CPEJICTB
MO TUCHUTIINHE

«O01Me BONPOCHI SJHEPTeTUKM))

[Tacopt (hoH1a OIIEHOYHBIX CPEICTB

[Tepeuenb pacueTHO-TpapUUYECKUX padOT
[lepedenn Tem st AUCKYCCUU HA JIEKIIUU

TeMsl s KpyTJIOro cToJsia

[lepeuens Tem st mpe3eHTaUU

[Iepeuenp Tem ISt TPOMEKYTOYHOM aTTECTALUU
[Tepeuens Tem s pedepara

[Ipumeps! 3anau

XN W=

MockBa
2022
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1. IacmopT poHIa OLIEHOYHBIX CPEACTB

Tab6anma 1
K MPUIIOKEHUIO 2

OO0uue BONPOCHI JHEPreTUKHU

OI'OC BO 13.03.03 DHepreTruvyeckoe MallIMHOCTPOEHUE

KOMIIETEHIIUA Ilepeyenn TexHoJsiorus dopma Crenenu ypoBHei 0CBOCHHS
NHIEKC OOPMYJIMPOBKA KOMIIOHEHTOB (¢popmupoBaHus | OLIEHOYHOIO KOMIIeTeHI Uil
Cpe/CTBA
YK-1 Crioco6eH oCyIIeCTBISITh 3namsb: Ha3HAUYCHHUE, Jleknus, 3auér, ba3oBbIil ypoBeHb: crIocoOCH
MOUCK, KPUTUUYECKUI YCTPOWCTBO U MPUHIUIT | CEMUHAp, 3amuTa JIEMOHCTPUPOBATh 3HAHUE
aHaJIU3 U CUHTE3 NeNCTBUS OOBEKTOB pedepar, goknazn, | pedepara. TEOPETUYECKUX OCHOB PabOUnX
uH(popMaLUU, TPUMEHSTH npohecCHOHATBLHOM pe3eHTaLHs IIPOLIECCOB B SHEPTETUYECKUX
CHUCTEMHBIN OAXO0J JJIs nesitenbHOCcTH (OITT) MalllMHaX, annaparax U yCTaHOBKax
pELIEeHNs TOCTABJIEHHBIX Ymems: uurats u MIPU PEIICHUN CTaHJIAPTHBIX 3a]1a4.
3a1a4 MIOHUMAaTh [ToBbIIEHHBIN YPOBEHB: CIOCOOEH
AKCIUTYaTal[MOHHYIO JIEMOHCTPHUPOBATh 3HAHHE
nokymenTanuro OITJ] TEOPETHYECKUX OCHOB pabOUmX
Bnaoemyp: naBbiKaMU IIPOLIECCOB B SHEPTETUUECKUX
aHaJIn3a BO3MOKHOCTHU MalllMHaXx, annaparax U yCTaHOBKax
MOBBIIICHUS IIpY pEeIICHUN HECTaHIapTHBIX 3a/1ay C
a3 dexTuBHOCTH PAOOTHI MOCJICIYIOIIUM WX aHAJIH30M.
ong
OIIK-1 CnocobeH NoHUMaTh 3namb: OCHOBHBIE Jlexnus, 3auér, ba3oBblIil ypoBeHb: CIIocOOCH
MPUHIUTIBI pabOTHI dbu3nYecKue IBIICHUS U | CEMUHAP, 3aluTa JEMOHCTPUPOBATh 3HAHHE
COBPEMEHHBIX MPOIIECCHI, HAa KOTOPBIX | pedepar, noknan, | pedepara. TEOPETUYECKHX OCHOB PabOUnX
WH(POPMAITMOHHBIX OCHOBaHBI MPUHITUTIBI MpEe3eHTaLIUS MIPOLIECCOB B SHEPTETUUYECKUX

TEXHOJIOTUI U UCTIOIb30BATh
UX JUIsl pelIeHus 3a/1a4
npogeccuoHaIbHON
JeSTEIIbHOCTH

JICUCTBHSI OOBEKTOB
pohecCHOHATLHOM
JIeSATEIbHOCTH U CPEJICTB
KOHTPOJIA U UBMCPCHUA,
OCHOBHBIC TIOHSATHS U
3aKOHBI SOHCPICTUICCKUX

MalllHaX, alnnapaTax 1 ycTaHOBKax
IIPU PEIICHUH CTaHJAPTHBIX 3a/]1a4.
[ToBbIlIEHHBIN YPOBEHB: CIOCOOEH
JEMOHCTPHUPOBATh 3HAHUE
TEOPETUYECKUX OCHOB PabOUYMX
IIPOLIECCOB B YHEPIreTUYECKUX

21




MAIIfH, alnapaToB u
YCTaHOBOK.

Ymemn: Ha ocHOBE
(byHIaMEHTaIbHBIX HAYK
pelarth 3a1a4un
yIOpaBIeHUS U KOHTPOJIS
pabouumu mporeccamu
SHEPreTUYEeCKUX MaIIHH,
anmnaparoB U YCTaHOBOK,
MPOBOAUTD Pa3INUHbIC
pacueTsl 3JIEMEHTOB UX
KOHCTPYKIUIA

Bnaoemyp: nHexoTopbIMU
9KCIIEPUMEHTAILHBIMH
METOJTUKAMU U
TEXHUKOU
UCCIIEA0BaHUN
SHEPreTUYEeCKUX MAIIHH,
METOJIUKOM pacueTa
OCHOBHBIX AJIEMEHTOB
HYHEPreTUYECKOT0
obopynoBaHus,
HABBIKAMU U3MEPCHHUS
OCHOBHBIX (PU3HUYECKUX
rapamMeTpoB, METOJUKON
pacuera MpOoCTeUIITNX
MEXaHU3MOB U
JIEKTPUUYECKUX LIeTel

MalllnHax, alinaparax u YCTaHOBKax

IIpr pCUHICHUN HECTAaHAAPTHBIX 3aJ1a4 C

MOCJICAYIOIINM UX aHAJIIU30M.
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TunoBblie KOHTPOJIbHBIE 3aIaHUSI HJIM HHbIe MAaTEePHUAJIbl, HE00XOAUMbIe /1JIsl OLIEeHKH 3HAHUI, YMeHU I, HABBIKOB U (MJIH)
ONbITA IeSITeJIbHOCTH, XaPAKTEPU3YIOIIHUX 3TANbl (JOPMHUPOBAHUS KOMIIETEHIUII B MIpollecce 0CBOEHUSA

00pa3oBaTeJIbHOM IPOrPaMMBbI B PaMKaX Y4eOHOM AUCHMIIHNHBI

2. Ilepeuenb pacuyeTHO-TpadgpuyecKux padoT Mo TUCHMILIHHE

Tabnuua 2
K IIPAJIOKEHUIO 2

No HaumeHnoBaHue oieHOYHOTO Kpartkas [IpencraBiieHre OlIECHOYHOTO CpeicTBa B (DOH]T
/T cpelcTBa XapaKTEPUCTHKA
OIOCHOYHOI'O CpCACTBA
1 | OnpexneneHue TEMIOBBIX IOTEPD [IpakTHueckue paboThI Ha onny paboty orBOAUTCS 011HO 3aHATHE. CTYAECHTY
TOPOACKOH TEMJIOTPACCHI. HaIpaBJIeHa Ha IIPEUIaratoTCs BApUaHThI 3a1aHU Ul PELICHUs 3ajauu 110
2 | Onpenenenue CyTO4HOM NOTPEOHCTH B dbopMmupoBaHue yMEHUI 1 | 3apaHue olpeleneHHoN MeToauke. PaboTa onjeHuBaeTcs 1o mkaue
yrae aisi pabotel 'POC. HABBIKOB 10 IPUMEHEHHI0 | OT 2 10 5 6amtoB. OcBoeHHE KOMIETEHIIUN 3aBUCUT OT pe3yJibTaTa
3 | Onpenenenue noTpeGHOCTH B yIjie Ha MaTeMaTU4YECKHUX METOJOB B pelIeHus 3a1a4u: 5 6aJI0B - KOMIETEHIIMU CUUTAIOTCS
OTONMTENLHBINA CE30H I OTOIIEHHS CIeLUaIbHBIX OCBOCHHBIMH Ha IPOJIBUHYTOM ypOBHE; 4 6ajlia - KOMIETEHIIUU
JKHJIOTO JIOMA. TEIUIOOHEPTeTUYECKUX CUHUTAIOTCSI OCBOEHHBIMU Ha 0a30BOM ypoOBHE; 3 Gasuia -
4 | Ouenka 5HeprodPpPpeKTUBHOCTH 3ajadax KOMIIETEHIIMH CYUTAIOTCS] OCBOEHHBIMHU Ha yJIOBJIETBOPUTEIBLHOM
npuMenenus BOP. ypOBHe; 2 Gaia - KOMIETEHI[MH CUUTAIOTCSI HE OCBOSHHBIMU.

3. HepequL TCM JIA JTUCKYCCHUH HA JICKIMHA IO TUCHUILJINHE

TaoOmuna 3
K IPWIOKEHUIO 2

Ne HaumeHoBaHME OLIEHOYHOTO CpPEICTBA Kparkas xapakrepucruka oueHoudoro | IIpeacraBienue olieHOYHOTO
n/m CpeACTBa cpeacta B poH]
1 | Posb sHEpreTuky B B pa3BUTUHU MTPOMBIIIIEHHOCTH Juckyccus npeacTaBisieT co00i CBOOOTHBIIM Ha nuckyccuro otBOAUTCS HE
2 | Ecrectsennbie pecypebl oOMeH MHeHHAMU. [IpoBoauTes st 6onee 15 munyt. CTynenry
3 | BO3HHKHOBEHNE MAPOBOTO TPAHCTIOPTA BKJIIOUEHUS 00yUaloLIUXCsl B IPoLIece } npejiaraeTcs ogHa u3 rem. Jls
4 | TennoBble MAIMHBL W WX BIWAHHE HA OKDYKAIOLIYIO OGCY)K,Z[E:HI/IH Y OpraHu3auyd HHTEHCUBHOU OLICHKU PE3YJIbTATOB
cpeny oOparnoii cBsizu (IIpenogaBarens-CTyneHT u HCIIOJIb3YETCS IBYXYPOBHEBAs
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5 | Iman I'OBJIPO Crynenrt-IIpenonaBarens u CTyaeHT- IIKaJIa: KOMIIETEHLIUA OCBOEHBI U
6 | Terosas sHepreTnka Ha OPraHMYECKOM TOILIMBE CryneHrt). A TakxKe JJisl OLIEHKH UX YMEHUH KOMIIETEHIIMH HE OCBOCHBI.
7 | Atomnas sHepreruxa apryMeHTHpPOBaTh COOCTBEHHYIO TOUKY
3peHusl.
8 | BerpoBas sHepreTuka
9 | ConHeuHas SHEpreTHKa
Tabauma 4
K MPUIIOKEHUIO 2
4. Tembl JJIA KPYIJIOTO CTO0J1a IO TUCHUIIJIUHE
No HauMenoBaHue O1IEHOYHOTO CPEACTBA Kparkas xapakTepucTrka OlieHOYHOTO [IpencraBnenne OLIEHOYHOTO
n/n CpeJICTBa cpelcTBa B poH
1 | DHepreTuka Ha OpraHUYECKOM TOIIIMBE CBoOoaHBINM 00MEH MHEHUSIMH, MTO3BOJISIIOIMA | Ha kpyrisiii cron otBoguTcs 90 MUHYT.
2 | Aromuas sHepreTuka HAXOJIUTh TOUYKH CONPHUKOCHOBEHUS JIJIS CryneHThl 3apaHee AeNAThCs Ha § TPy
3 | Berpooneprernka noucka o0mux BeIBOAOB. [IpoBoauTes s (kaxmoi rpyrine cBosi TeMa) u
4 | Conneunas >HepreTika BKJIIOUEHUS 00y4aroluXcsl B IPOLece } CaMOCTOSTENBHO TOTOBATBCA. ITo
5 | Tmaposneprermxa, 06CY>K,I[UGHI/I}I Y OpraHu3allii UHTEHCUBHOM JPYTUM T€MaM KaxIbli CTYACHT JOJIKEeH
obpatnoit cs3u (IIpenogaBarens-CTyAeHT U y4acTBOBAaTh B 00CYy)aeHUH. [is
6 | YcTaHOBKY JUls IpeoOpa3oBaHus SHEPIUU OKeaHa Crynent-IIpenogaBarens u CTyaeHT- OLICHKHU PE3yJIbTaTOB HCHOJb3YETCA
7 | I'eoTepManbHas SHEpreTHKa CryneHT). A Take AJs OLIEHKH UX YMEHUN JIBYyXYPOBHEBas IIKAJIa: KOMIIETCHIIUN
8 | OHepreruka Oyry1iero apryMEeHTHPOBAaTh COOCTBEHHYIO TOUKY 3PEHHSI. | OCBOEHBI U KOMIIETEHIIUU HE OCBOCHHBI.
Tabmuna 5
K IPAJIOKEHUIO 2
5. Hepeqenb TCM JIA NPEC3CHTAIINH 110 TUCHHUIIJIMHE
Ne HaumeHnoBaHue OLIEHOYHOTO CpeicTBa Kparkas [Ipencrasnenue
n/m XapaKTepUCTUKA OIIEHOYHOTI0
OILICHOYHOTO CPEJICTBA | cpenacTBa B GOHI
N3o06perenus Apecrorens Jlokiiaios ¢ npe3eHranuen Ha noxmnanos c
2 | M3o6perenus Inarona MPEJICTaBISAET COO0M Mpe3eHTauuen
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3 | U300perenns daneca

4 | U3o6perenus Otro don 'enpuke

5 | U300perenus ['eopra Oma

6 | U3o6perenus DnBuHa I'pest

7 | U300perenus Bacunus Bnagumuposuua [lerposa

8 | U3obperenus benmxamuna @paHkinHa

9 | U3o0perenus ['eopra Bunsrensma Puxmana

10 | Uzo6perenus Jlynmxu ["anpBanu

11 | U300perenus Hukonaca Tecna

12 | ITapoBoii Hacoc Tomaca CeBepu

13 | [TapoBoii nopuiens 1 napoarmochepHas mamuHa Jlenu [lanena

14 | ITapoBoii npuratens Tomaca HerokomeHna

15 | [MapoBast mammHa VBana MBanoBuya Ilon3yHoBa

16 | ABurarenu BHyTpeHHero cropanus Hukonayca Otro

17 | JIBurarenu BHyTpeHHeTO cropanus Pynoneda J(uzens

18 | Pa3ButHe nmaporypOuHHbIX ycTaHOBOK (IITY)

19 | IlpumeHeHre NapoTypOMHHBIX YCTAHOBOK

20 | HocrouncTtBa u HepoctaTku [ITY

21 | Buapl napoTypOMHHBIX YCTaHOBOK

22 | Kotasl babkok-Bunbpkoke

23 | Kotasl cuctemsl lllyxoBa

24 | Buapl npeoOpazoBaHusi SHEPIUU OKEaHa B 3JICKTPUUECKYIO

25 | OcoOeHHOCTH IKCIUTyaTaIllMi YCTAHOBOK MPe0Opa30BaHusl YHEPTUH OKEaHa
26 | OcOOEHHOCTH PKCILTyaTaIlMH yCTaHOBOK IPeo0pa3oBaHus re0TepMaIbHON SHEPTHH
27 | BausiHue YCTaHOBOK reoTepMajIbHOM SHEPTHH Ha OKPYXKAIOILYIO Cpey
28 | Pa3BuTHE CONHEYHBIX YCTAHOBOK

29 | JIocTOMHCTBA M HEJJOCTATKH COJTHEUHBIX YCTAHOBOK

30 | PazBuTHE BETPOIHEPTrETUUECKUX YCTAHOBOK

31 | locTOMHCTBA U HEAOCTATKU BETPOIHEPIE€TUUECKUX YCTAHOBOK

0OIIETOCTYIHBIN TOKIA C
y4acTHEeM CllylIaTesiei B
oOMeHe MHCHHSIMH.
[IpoBoautcs ajist
BKIIFOUCHUS 00yUaOIUXCS
B IIPOLIECC OOCYKICHUS U
OpraHu3aluu
WHTEHCUBHOM 0OpaTHOM
cBs3u (CtyneHt-
Aynutopus). A Takxke s
OLICHKU UX YMECHMI
apryMeHTHUPOBATh
COOCTBEHHYIO TOUKY
3peHus

OTBOAUTCS HE Oojee
15 munyt. CtyaeHty
MpeJiaraeTcst OJIHa
n3 TeM. JJIs OlleHKH
pe3yabTaToOB
HCIIOBb3YETCS
JIBYXypOBHEBast
IIKaJja: KOMIIETEHIUN
OCBOCHEI U
KOMIIETEHIMN HE
OCBOCHBI.
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32

Bupl ycTaHOBOK BTOPUYHBIX YHEPTETUYECKUX PECYPCOB

33 | Cnoco0Obl mpeoOpa3oBaHus SHEPTUHU B TIOJIE3HYIO padoTy
Tao0muna 6
K IPUIOKEHUIO 2
6. IlepevyeHnb TeM 1JIsl IPOMEKYTOYHON ATTECTAIMHU MO JUCHUIJINHE
No HaumenoBaHue O1IEHOYHOTO CpeACTBA Kpatkas [Ipencrasnenue
n/m XapaKTEPUCTHUKA OIIEHOYHOTO
OLICHOYHOT'O CPEJICTBA | CpeAcCTBa B POH]
1 | Buasl sHEPrUH M Pa3BUTHE YEIOBEUECKOIO OOMIECTBA isgp! [IpoBenenue 3auera Ha nanmcanne
2 | KonudecTBeHHBIE TOKA3aTENH YHEPTEeTHKH iskp: OTBOIUTCA 45 MUHYT.
= Ha nanucanue
3 | EcTecTBeHHbIE pecypchl ser — OTBOTHTCA 45 MHEHYT.
4 | IlepBble MallIMHBI U YyCTPOMCTBA JUIS MOIaYU BOJIbI. APXUMEOB BHUHT iskp; CryneHty
5 | BoasiHble Komeca isgp: npejasaraercs 2
6 | M'mapaBnmueckuii ieuratesns. CerHepoBO KOJIECO iste. Bompoca (u3 53). [l
7 | Bogsanas Typbuna Diinepa istp! OLCHKH pE3yJIbTaToOB
= HCTIONB3YETCS
8 | [IpenmochUIKM BOSHUKHOBEHUS TETNIOIHEPTETUKH iskp; BYXypOBHEBAS
9 | HauanbHblil nepuos pa3BuTus TemoBoro asurarens. [laposas mammza [Tanena. LIKAJIa: KOMIIETEHIUN
10 | Ipuratens CeBep istp. OCBOCHBI 1
TREN - " T KOMITETCHIINH HE
TMOC(QEPHBII TBUTATENH f_}f)KOMeHa ISEP! OCBOCHEL
12 | IMaposas mamuna [Ton3yHOBA istp!
13 | IlosiBneHne yHUBEpCAIBLHOIO MapoBoro Asuraress. [laposas MammHa 1BOMTHOTO
nericrBus Barra isgei
14 | Cnenmanu3ariys mapoCHIIOBBIX yCTaHOBOK. ITapoBoii MostoT Hecmura iske!
15 | IlepenBmxHas ycranoBka CMHTOHA ok
16 | ITpsiMOTOYHAS TIAPOBAsT MAILINHA sk
17 | Konctpykimu naposbix kotios. [Taposoit koten IllyxoBa iske
18 | ITapoBoii Tpancniopt. Camoxonnas MamuHa Kyneo. [TapoBo3 UepenaHoBbix
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19

JlBurarenu BHyTpeHHEro cropanus. /surarens JIenyapa

20 | YetsipexTakTHbiii razosiii JJBC OTTo

21 | JIu3enbHbIN ABUTATEIb

22 | ITapoBas TypOuHa. Doaunui

23 | Typ6una bpanka. TypOuna JlaBamns

24 | CoBpeMeHHasi TapoTypOUHHAS yCTAHOBKA

25 | I'azoBas Typ6una. "Kanopuueckas" mMamuHa DpUKCOHA

26 | CoBpeMeHHas ra30TypOMHHAasl yCTaHOBKA

27 | TenioBble MAllIMHBI U UX BIUSHUE HA OKPYXKAIOUIYIO Cpeay

28 | IlepBblii reHepaTop AIEKTpUUECKOro Toka. "BoiabToB cTon6"

29 | OCHOBBI 2JIEKTPOAMHAMUKH. AMIIEp

30 | 3akoH snekTpudeckoi nenu Oma

31 | IIpaBuna mys pa3BeTBieHHbIX 1ened Kupxrosa

32 | DnextpoMarHuTHas HHAYKIMs. Dapaneit

33 | 3akon unaykuuu ("IIpasuno Jlenna")

34 | DnekTpuueckre MallMHbl IOCTOSIHHOTO ToKa. /[Burarens Skobu

35 | DaeKTprUYEeCKHEe MAIIMHBI TIOCTOSTHHOTO TOKA. JIBUraresb J[9BEHITOPTA. isgp!

36 | DnexTpoMarHuTHbIN reueparop. "Jluck Papanes"

37 | CamoBO30YXIalOIMECss TeHEPATOPhl C KOJBIEBHIMU U OapaOaHHBIMU SKOpSAMHU. ['paMm.
XedHep-AnbTeHEK

38 | "DOnekTpuueckas ceeua' S6109KkoBa

39 | Jlamna HakamuBaHus JlogeIrnia

40 | KabGenpHas U U30IAMOHHAS TEXHUKA

41 | I'enepaTopsl ¥ ABUTATENIN 0JHO(A3HOTO TOKA

42 | DneKTpoCcTaHIMU MOCTOSTHHOTO U 0JTHO(a3HOT0 MEPEMEHHOT0 TOKA

43 | Pa3zButue MHorogasusix cucreM. I'anuneo. Tecna

44 | Tpexdasznas cucrema. bpemm. XazensBanaep. Jommbo-/{o06poBosbckuii

45 | Tpexdazusblii TpanchopmaTop

46 | I'maposnexTpocranims. [ napasianyeckas TypOrHa

47 | TeruoBast 3n€KTPOCTAaHIUS
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48

ATOMHas 3JIEKTPOCTAHITUS

49 | l'azoTypOuHHas yCTaHOBKA
50 | [Tapora3oBast ycTaHOBKa
51 | 'eoTrepmanpHas 3JIEKTPOCTAHIIUS
52 | llepenaya »neKTPOIHEPTUH Ha OOJIBLINE PACCTOSHUS MOCTOSHHBIM TOKOM
53 | Ilepenaua 31eKTpoIHEPriy Ha OOJIBLINE PACCTOSHUS IEPEMEHHBIM TOKOM
Tabnuma 7
K IIPAJIOKEHUIO 2
7. Ilepeyenb TeM 1Jid pedepara o JUCHUILINHE
No HaunmMenoBaHue O1IEHOYHOTO CPEACTBA Kparkas [IpencraBnenue
/11 XapaKTEepUCTUKA OLICHOYHOT O
OIICHOYHOTO CpeacTBa B OH]T
CpeJicTBa
1 | Buabl 5HEpruu U SHEPreTUKa 3ammra pedepara Kommerenmmn
2 | OCHOBHBIE 3Talbl Pa3BUTHSA TEIIOHEPreTUKH Poccun OCBOCHEI €CITH
pedepat odopmiieH
3 | Ounepreruueckue pecypebl Poccun. VX knaccudukanus COOTBETCTBYOIIIM
4 | Pa3zButue enuHON 3HEpreTudeckoi cuctemsl Poccun 06pasoM, B pedpepare
5 | PamoHanbHOE UCTIOJIB30BAHUE U SKOHOMHUSI TOTUTMBHO-3HEPTETUUECKUX PECYPCOB HPE/ICTAaBICHO
6 | IIpeanoCchUIKM Pa3BUTHsI THAPOIHEPTETHKH AOCTATOTHO
7 | TunposHepreTuka U TEIUIO3HEPTeTUKA, B3AUMOCBSI3b, ITYyTH Pa3BUTHUS obmmpHOe
paccMOTpeHHe
8 | Mcnonp3oBaHKe B TOIUTMBHO-3HEPIETUYECKOM OalaHCe HETPAIUIIMOHHBIX UCTOYHUKOB SHEPTUU BBIGAHHOI TEMBI,
9 | Texuuueckoe coBepiieHcTBoBaHue TOC Ha OPraHUYECKOM TOILUIUBE U3JIOKEHHE
10 | KoMILIEKCHOE MCIIONIB30BAHKME THAPOIHEPTETHIECKUX PECYPCOB Matcpnaa
> MOCJIEI0BATEIBHOE U
11 | KoMOuHMpOBaHHOE MTPOU3BOJICTBO JIEKTPUUECKOM SJHEPTUHU U TeTia
HE COJICPXKUT TPyOBIX
12 | OcHOBHbIC BHBI TEIIOTEXHOIOTUYECKHX MPOIECCOB M YCTAHOBOK COBPEMEHHBIX JHEPTOCMKHX OMIMBOK, CTYICHT
OTpacyieil TPOMBILLICHHOCTH CIIoco0eH
13 | BropuuHble 3HEpropecypchl TEIUIOTEXHOIOTHYECKHX YCTAHOBOK U MX MCIIOJIb30BaHUE CaMOCTOSTEIBHO
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14

CucreMbl IPOU3BOJICTBA M PACIIPEEICHNS SHEPTOHOCUTENIEH TPOMITPEATPUATHIA

15 | Y310BbIe BOIPOCHI SHEPreTUUECKON cuTyauuu B Poccun u B Mupe

16 | Pa3BuTHE SHEPTETUKU U IKOJIOTUYECKUE TPOOIEMBI

17 | MeporpusiTiss TIO 3alllUTE€ OKPYXKAIOMIEH Cpeabl OT BBIOPOCOB  TEIIOIHEPTETHUCCKUX
IIPOU3BOJICTB

18 | IlosiBeHUE M pa3BUTHE YHUBEPCAIBHOIO MAPOBOIO JBUTATENS

19 | Coneunanusaiysi 1apOCUIIOBBIX YCTAHOBOK

20 | /IBuraTenu BHYTPEHHETO CrOpaHUs

21 | ITapoBas TypOuHa

22 | I'a3oBas TypOuHa

23 | TenioBble MalTMHBI M UX BIUSHUE HA OKPYKAIOIIYIO CPEy

24 | ITnan 'ODPJIO, 3anaum >aeKTpUdUKAITIN

25 | TenyoBble JIEKTPUYECKUE CTAHIIUN

26 | Pa3BuTHe cucTeM nepesadyy TEIIOBOM SHEpPTrun

27 | Pa3BuTHe CHCTEM Mepelaun FJIEKTPUUIECKON SHEPTUU

28 | Pa3ButHe Temodukanuu B Poccun

29 | Dramnbl pa3BUTHSL DTEKTPOTEXHUKHU

30 | Pa3BuTHe NEpBUYHON SHEPreTUKU B CBSI3U C 3jeKTpuduxanueil (pa3BUTHE KOTIOCTPOEHUS,
MApPOBBIX TYpOUH, THAPABINYECKHUX TYPOUH)

31 | BiusiHue pa3BUTHS TEIJIOOHEPTETUKH HA OKPYKAIOIIYIO Cpey

32 | BausiHue pa3BUTHsI DJIEKTPOIHEPTETUKHN Ha OKPYKAIOLIYIO Cpely

33 | Beraroniiecs: AesITENN HAa Pa3JIMYHBIX CTYNEHSIX PAa3BUTHUS TEIIOIHEPI€THKU

34 | Bolgaromuecs qesiTeNId Ha pa3IMYHbIX CTYNEHSIX Pa3BUTHS 3JIEKTPOIHEPIreTUKU

M3II0KUTH MaTepua
pedepara Ha
JOCTATOYHO BBICOKOM
YpOBHE.
Komnierennuu He
OCBOEHBI €CITu
BBIIIICTICPEUNCIICHHBIE
TpeOOBaHUS HE
BBITIOJTHSTFOTCSL.
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K IPUAJIOKEHUIO 2

8. IIpumepsnl 32124 1/ NPAKTHYECKUX 3aHATHH

3agaya 1: OrnpenenuThs TEIJIOBbIE MMOTEPU TOPOACKON TEIUIOTpAacChl MpH

TeMmeparype BOABI B Tpybe f, = SOOC,

. 0
TeMIlepaType OKpYXKaloleh CpeJibl toxp =-15 C.

Ceuenune  TpyObl  TpuBeIeHO  Ha  pwuc.l.
Koaddumment ternoornaun oT BOABI K CTEHKE
TpyOBI, a1 =200 B1/M?K, OT HOBEPXHOCTH TPYObI B

OKpYyXarollyto cpexy, a, = 10. Koopduunent
TerionposopHoctn cramu A, = 40 Br/MXK,

TEIION3OJISIIIUN — /1”3 =0,03.
Puc.1 - Ceuenue Tpyobl

TeILIOTPacChl: 1 — cTanbHas
Tpy0a; 2 — TEIIOM30IALNS; Pemenue: TernmoBoil MOTOK B pacyeTe Ha 1M

3 — amomunueBas (osra JUTUHBI TPYOBI:

Q = F(tg — to}(p)/R
rae [ — mMoBEpXHOCTh TEILIOOTAAUM; R — TEMIIOBOE COMPOTUBIICHUE

R=—+ 222210090 L 1 = 1 10,0001 +1+—=1,1
ay 40 003  a, 200 10

Kaxk BHAHO, ICPBBIMU IBYMA COCTABJIAOITUMHU MOKHO HpeHe6pqu, TOraa

0= m(0,12 + 2 % 0,004 + 2 X 0,03) X 1 X (80 — (—15)) 7 x 0,134 X 95
B 1,1 B 1,1

= 36 Bt
Kpome 3TOr0 TemnmaoBoro moroka, yuTeM elie MOTOK TeIIOThl U3TydeHus (B
pacyete Ha 1M JJIUHBI):

O E[BT/MZK]-F[MZ],

Tac E — cobcTBeHHOE H3JIYYCHHUC TCJIA.

E=C, X x(T)
— 07100

2
rne C, = 5,67[Br/m K]- koapdpuunesT aydenciyckaHuss abCONIOTHO YEPHOTO

4

TCJIa; € — CTCIICHb YCPHOTHI TCJIA, T— TCMIICPATYypa H3J1yqa}01ueﬁ IMOBCPXHOCTH, K.

B wamem ciydae HapykHas TOBEPXHOCTb TEIUIOTPAcChl 00Opasyercs
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antoMuHueBor Qonberoit, ans koropod € = 0,05 TemmnepaTypy NOBEPXHOCTH
donbru T paccuutaemM B MEPBOM NPUOIMKEHUHU cieayromum oOpazom. [lomHbrit

. 0
TEeMIICpaTypHbIA mepenan f, — tOKp = 95 C . Jlona ot »TOro mnepemnana,
1 0
NPUXOJAIIA’CS Ha TEIJIOM3OJISIUI0, paBHA 9SH = 86 C. Temneparypa
noBepXHOCTH TpyObl mo mkane Ilenscust paBHa 80 — 86 = —6 ©C; mo mkane

KensBuna 7=273 — 6 =267 K. Torna umeem

267\*
Quan = 5,67 X 0,05 % (m) X1 X0,134Xx1=6BT

CyMMapHble IOTEpU HAa OJUH METP JIMHBI TEIIOTPACCHI: 20=0+0, ..
=36+6 = 42BT.
HNmest B BUIly, UTO Ha MPAKTHUKE YACTO TEIUIOM3OJISIUS CHSTA, ONPEISIUM

1
JUTSI 9TOTO City4asi motepu. TeroBoe conpoTuBieHue R = —= 0,1. Torna
2

X 0,134 x 95
B 0,1

Qusn.
cooOpaxxeHnuil. 3nyueHue OyaeT MPOUCXOIUTHh C TMMOBEPXHOCTU CTAIBHOU TPYyObI
npu € = 0,6. TemrepaTypa MOBEpXHOCTH TPyOBI MpaKTHYECKH OYJET paBHA

~ 400 Bt

Tennory wu3nmydeHus ONpENEeNNM, MCXOAS U3  CIEIYIOUINX

Temmnepatype Bogpl, T.€. 80°C; no mkane Kenspuna 7' = 273+80 = 353 K. Torna
4

353
= X X|—— X =
Qusn = 5,67 X 0,6 ( 0 0) 0,42 = 222 Bt

Cymmapubie notepu Ha 1M quHbl 20 = 400422 = 622 Br.

Takum oOpa3zoM, Mpu CHATOW TEMJIOU3OJIAIMH JOTIOTHUTEIbHBIC TIOTEPH, 110
CPaBHEHMIO C MOTEPSIMU MPH HOPMAIbHON TEIJIOM3OJSALUM, COCTaBAT 62242 =
580 BT, a Ha oguH kumomMetp — 580 kBT.

@dakTHYEeCKOE COCTOSIHUE TEIUIOTpacC TaKOBO, 4YTO CyMMapHas JJjIuHa
OTOJIEHHBIX TEIUIOTPACC COCTABIISIET MOPAJIKA HECKOJIBKUX KWJIOMETpoB. B 3Toi
CBSI3M paccuuTaeM IOTEepU Tra3a Ha |KM OroysieHHOW TeruioTpaccel. Teminoty

cropanusi raza npumem 38000 KI[)K/M3; KIIJ] xorenmbHO¥l mpumem 0,4. Torna
00bEM MOTEPSIHHOTO ra3a Ha 1KM Or0JICHHOM TETUIOTPACChl COCTABUT:

_ 580k/bx/c x (150 cyT X 244ac/cyt X 3600c/4ac)
motT = 0,4 X 38000x/x/M3

= 494526 m3
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OtBer: Ilpu nene raza 0,5 py6/M3 yOBITKM B pacuere Ha |KM COCTaBsST

494526x0,5~250 TbIC.pYO.

3agaya 2: OmpenenuTh CyTOUHYIO MNOTpeOHOCTH B yrae s paborer ['POC.
Homunaneaas wmomuocts — 2400 MBT; KII[=0,4; romoBoe
YUCJIO 4YacoB pabOThl CTAHIMM B MPUBEICHUU K HOMHUHAIHHOMY
pexumy T = 3000 gac. Teruora cropanmst yrias 30 MJx/kr. 1
MBt = 1 M/Ix/c.

Pemenne: CyTouHasi HOTpeOHOCTh B yIJIE, KT:

_ 2400M/[x/c  30004ac

X
- 0,4 8650y4ac
= 6000000kr/cyt = 6000T/cyT

1
X 244ac/cyTt X 3600c/4ac X %M,Z[xc/xr

rae 8650 — moJIHOE YKCII0 YacoB B TOY.

OtBet: KomuuectBo 60-TOHHBIX BaroHOB/CyT: n = 6000/60 = 100 BaroHOB/CyT

3apaya 3: OmnpenenuTh MOTPEOHOCTh B yIJIE HA OTONUTENIBHBIA CE30H IS
2

OTOIUIEHUS JKWJIOTO JoMa Iuiomaabio (8%10) M“, BbICOTa KHIIBIX
koMHat 3,5 m. Crensl kupnnunbie, Tommuaa 0,4 M; ko3 dumreHt
TEIIONPOBOAHOCTH  kupninmyHoW kmaaku 0,6 Bt/MXK. Okna
3aHuMarOT 20% oT HapyXHOMW OOKOBOM MOBEPXHOCTH JIOMA.
[Tonupiit k03P duIMEeHT Teronepesay 4Yepe3 OKHA MPHUHATh 2
Br/M?*XK, uepe3 mortonok — 1 Br/M*XK. Temnora cropanmst yris
35000k/Ix/kr. OtonurenbHbIl ce3oH 150 cyr.; Temmeparypa B
nomemieann 18°C; pacueTHas HapyxHas Temneparypa —15°C.

Pemenue: IloTepu Teria yepes3 CTEHBI:

_[(8+2><0,4)><2+(10+2><0,4)><2]><0,8><(18—(—15))><1

Ger 1,04, 1
10 " 0,6 10

0—3
= 4,2 kBT

ITorepu uepes okHa:

Oox. = 3,5[(8+2-0,4)-2]-0,2-(18+15)-2-10_3 = 1,8 kBT.

IloTepu yepe3 MOTOIOK:

Ohor = (8-10)-1-(18+15)-1O_3 kBT =2,6 kBT

[ToTepsimu yepe3 noJ npeHedperaem.
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CyMMapHble OTepu: 20=42+1,8+2,6=28,6kBr.
TennoselneneHus:
— anektpuueckoe ocpemieHue: 200Bt (HomuHanbHas momHOCTh) - 0,2 (K0add.
ucnonb3oBanusi) = 40BT;
—  xonogmwibHuk: 150BT - 0,5 = 75BrT;
— teneBu3op: 150BT - 0,2 = 30BrT;
— KyxoHHBbIe Ta3oBbie pubopsr: SO0 Br;
—  TCIUIOBBIICIICHMS XKHIBIOB jgoMma: (5 gen -150 Br/gen) - 0,5 = 375 Bt (0,5 —
K03 GULIMEHT TPeObIBAHUS B IOME)

CymMapHO€ TETUIOBBIACICHHUE:
erza. = 40+75+30+375+500 = 1020 Bt = 1,02 xBrT.

HeO6XOI[I/IMaH MOIIHOCTh CUCTCMBI OTOIIJICHHUA:
Oy =20-0,, . =8,6-1,02="7,58 kBr.

1 kBt =1 xJIx/c

Oteet: [loTpebHOCTH B yrie:

7,58k /I
{1500y » Z233¢ , Fo00cy
My, = 35000K/PK = 2806kKT.
KT
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