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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

1.1. Ieap u 3agaum JUCHUILIAHBI

Leabio ocBOeHMS TUCHUIIMHBI SBISICTCS (OPMHUPOBAHUE Y CTYJAEHTOB MPEACTABICHUN 00
yCTPOMCTBE M MNpUHIMMNAX pabOoThl HHEPreTHUECKUX MAaIIMHAX Kak ©0a30BOW KOMITIOHEHTHI
TEXHOJIOTUYECKOM KYJIbTYphl M METOHOJIOTMYECKOW OCHOBBI OCYIIECTBIEHUS JaJIbHEHIIEH
M€JarOrn4ecKoi, Hay4YHOU M KYJIbTYPHO-TIPOCBETUTENICKOM JE€ATEIbHOCTH U COBEPUICHCTBOBAHUS
npodeccnoHaATbHOW KOMITETEHTHOCTH.

3agaum IMCHMILIUHBI:

O3HaKOMUTH CTYJIEHTOB C OCHOBaMU MOJIYYSHHS U IPeoOpa30BaHus TEIJIOBOM SHEPTHUH.

e JlaTh cTyaeHTaM HEOOXOAUMBIE MpeACTaBIeHUS O (QyHIaMEHTAIbHBIX MPUHIUIAX
(YHKIIMOHUPOBAHUS U MPUMEHEHUSI SHEPreTUUYECKUX MAIIUH U UX IPUMEHEHHUS B
COBPEMEHHOM MPOU3BOJICTBE U OBITY.

e HayuuTh CTyZ€HTOB IPOBEICHUIO JJIEMEHTAPHBIX U3MEPEHUN U PACUETOB ITAPaAMETPOB
SHEPreTUYECKUX MAIIUH.

1.2. Ilnanupyembie pe3yJbTaTbl 00y4eHHS

B PE3YIbTAaTC OCBOCHUA ﬂaHHOﬁ AUCHUIUINHBL Y o6yqafonmxc>1 (1)OpMI/Ipy}OTC$I CJICAYIOIINC
KOMIICTCHILINH .

OIIK-8 CriocobeH OCyIIeCTBIIAT NEAArOTHICCKYIO JISATEIIBHOCTh Ha OCHOBE CIIEIIHAIBHBIX HAyYHBIX
3HAHUHU

2. MECTO JAUCHUILIAHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT' PAMMBI

Hucturnnuna «HepPreTHYecKue MalluHbI» BKJIIOYEHA B 00s3arenbHylo udacTh bioka 1 u
SBJIACTCS 0053aT€IbHOM JUCITUILINHOM.

JuciumimHa  «OHEpreTMYecKue MallMHb»  Kak  ydyeOHas  JUCLUUIUIMHA  SIBJISETCA
3aBEPIIANOIIMM PA3ACIOM LHKJIA MAIIMHOBEACHHUS, NPEICTABISAIONIET0 OJHY U3 BaKHEHIIMX
KOMIIOHEHT, (OPMHUPYIOLUIMX OCHOBBI MPEIMETHOM MOATOTOBKM OakajgaBpa 1O MpOUIIO
«TexHomoruueckoe M SKOHOMMYEckoe  oOpa3oBaHue»  HampasieHus  «llemarormueckoe
oOpazoBanue». M3yueHue kypca «OHEpreTHUECKHE MAIIUHBD» MOXKET OBbIThb HCIOJB30BAaHO IPU
U3yYEHUM MaTepuanbHOM 0a3bl TEXHOJNOTHH OOpabOTKM KOHCTPYKIIMOHHBIX —MaTepHaloB,
TEXHUYECKOIO0 KOHCTPYMPOBAHHUS U MOJEIMPOBAHUS, SHEProcOeperaroimx TEXHOJIOTMH U T.II
[loHnMaHNe OCHOBHBIX MPHHLUIOB M 3aKOHOB (DYHKIMOHHPOBAHHUS HHEPreTHUYEeCKUX MalluH
SBJIAETCS HENPEMEHHBIM D3JIEMEHTOM TEXHOJOTMYECKOW KyJIbTypbl OakaigaBpa B 00JacTu
TEXHOJIOTUYECKOro 00pa3zoBaHus. Bee nmomydyeHHble TeOpeTHYeCKUe U MPAKTUYECKUE 3HAHUSI CTYICHT
MOXXET HCIOJB30BaTh B IMPOLIECCE M3YUYEHUs JUCHUIUIMH, NPOXOXKIEHUS TEXHOJIOTHYECKON
MIPAKTUKH, BBIMOJHEHUS KYPCOBBIX U BBITYCKHOW KBaJU(HUKAIMOHHONM PabOThl U, HECOMHEHHO, B
nalbHeNIe npodeccuoHanbHON, HAYYHOH U KYJIbTYPHO-IIPOCBETUTENBCKON JEATENIbHOCTH

3.OBbEM U COAEPKXAHUE JUCIHUIIJIMHBbI
3.1. O0beM TUCIUIIIHHBI

IlokazaTenb 00beMa IUCHUIITTHHBI dopma o0yueHust

OOBeM TUCIHIIIMHBI B 3a4€THBIX €IMHUIAX 3

OO0BeM TUCHMITIMHBI B Yacax 108

KonTtakTHas pa6ora: 66,3
Jlexmun 18
JlaGopaTopHble 3aHATHS 28
[TpakTiueckue 3aHsATH 18




KoHTakTHBIC Yackl Ha MIPOMCKYTOYHYIO aTTCCTAI[UIO:

2,3

DK3aMeH 0,3
ITpenpk3amMeHalMOHHAs! KOHCYJIbTAalUs 2
CamocrosiTenbHas paboTa 32
KoHTposn 9,7
dopma NpoMexKyTOUHON aTTeCTallu: 3K3aMEeH B 6 cemecTpe.
3.2.Conepxxkanue IUCHUNINHbBI
Kous-Bo yacoB
HaumenoBanue pa3jaesioB (TeM) ® °
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Temal. 4
Beenenne. TeopeTrnueckne 0CHOBBI FJHEPreTHYECKMX MAIIMH.
OOmue cBeneHus 00 SHEpreTMYeCKMX MalimHax. Mecto M 3HaueHue
SHEPreTUKN B PA3BUTHUM MaTepUAIbHO-TEXHUYECKOH 0a3bl oOmectBa. Poib
Kypca B npogeccuoHaIbHON IIOJATOTOBKE npenoaaBaress
TEXHOJIOTUYECKOI0 00pa3oBaHUsl.
OCHOBHBIE TEPMOJAMHAMHUYECKUE NapaMeTpbl. MaeanpHblil ra3 U ypaBHEHHE
ero cocrtosiHus. TernoemMkocTb. BHyTpeHHss sHeprus. Mexannyeckas pabota
raza. OHTaubnua.  OHrTponusa.  IlepBelli  3aKOH  TE€PMOIMHAMMKM.
TepMonnHaMuyeckue a1uarpaMMsl.
TepmoauHaMuyeckue mpouecchl uaeanbHoro ra3a. M3olOpakeHue npoieccos
B TEpMOJMHAMUYECKUX AuarpaMmax. PaOouee Teno TEMJIOBBIX MalllKH.
OcHOBHBIE CBOWCTBAa W XapaKTEPUCTUKM BOABI W BOJSHOIO Mapa.
TepMonnHaMuyeckue 1uarpaMMbl BOJbI U BOJISIHOTO TIapa.
TepmoauHaMuyeckui UK. Y CIOBUS NOIYYEHUS MOJIE3HONW paboThI B IIUKIIE.
Hukn Kapuno. Bropoil 3akoH TepmoauHamuku. IIpoGieMbl MOBBILICHUS
9KOHOMMYHOCTH YHEPreTUUECKUX MAILUH U IIYyTH UX PEIICHUS.
JlabopaTopHnas padora 1. U3mMepeHnne TepMOIUHAMHYECKUX NMApPaMeTPOB 4
padouero Teia TEMJIOBbIX MAIMH.
IIpakTuyeckoe 3anaTue 1. [IpuMeHeHHEe TepMOAMHAMUYECKHX IUArpaMMm 4
BOJbl W BOJSHOIO Mapa Ui OIpeJesieHUs] MapaMeTpoB palouero Ttesa
TEIUJIOBBIX MAIIUH.
Tema 2. 2
OcHoBbl  Temonepenauyn. CnocoObl pacnpocTpaHeHusi Telja M
BH/IbI TENJI000MeHa.
TermnonpoBonHocts.  Koapdumument  temnmonpoBoanoctu. Tepmuyeckoe
COIPOTHUBIICHUE.
KonsekTtusnblil Teruooomen. Koadduuuent rennoornayn, ero 3aBUCUMOCTb
OT peXMMa JIBM)KEHUS TEeIUIOHOCUTEISI.
Jlyaucteiit  TemnooOMeH.  KoadduuueHTsl  HOTTIOMIEHHS,  OTpakeHHs,
MIPOITYCKaHUSI.




Tennonepenaua, ypaBHeHue Temonepenadu, Ko3GGUIueHT Terionepeadm.
TenmooOMeHHBIE anmnaparsl. VYpaBHeHue TEIJIOBOTO Oananca
TEII00OMEHHOTO anmnapara.

TonnuBHBIE pecypchl UM UX XapakTepucTuku. KoTenbHble arperaTel U
YCTAHOBKH. Y CTPOWCTBO U IPUHIMII PAOOTHI.

JlabopaTopHas padora 2. Onpenesienune Ko3(pPpuunenra
TeIIONPOBOJHOCTH TENJION30/IIIHOHHBIX MaTepHAaJIOB.

IIpakTuyeckoe 3ansiTue 2. Temonepenaya yepe3 MHOTOCIIOMHYIO CTEHKY.

Tema 3. YerpoiicTBo n npuHuunsl padors! JABC.

JlBuratenu BHyTpeHHero cropasus. llpuHnunuanbhele cxembl. Oo6mactu
npuMmeHenus. Muaukatopusle nuarpammsel pasnuunbix JIBC, ux cpaBHeHue.
WNupukaropHasi, >3pQeKTuBHas U JIUTPOBas MOLIHOCTb. MjieanbHble MKIIBL,
tepmuueckue KIIJ] tuknos. TemnoBoit Oamanc u KIIJ pazmuunsix JIBC.
IlepcrieKTHBBI ABUTATEIECTPOCHHUS.

JlabopaTopuasi padora 3. Omnpenenenne tepmuyeckux KIIJ[ umeanbHbIx
mukioB JIBC

IIpakTnyeckoe 3ansitue 3. [lepcriektusel passurus JIBC.

Tema 4. LHuk/bl 1apOCHIOBBIX YCTAHOBOK.

[TapoTypOuHHBIE YCTAaHOBKH, WX YCTPOMCTBO ¢ NPHUHIMUI JACHCTBUA.
WneanbHblil UK napocuioBoi yctaHoBkH, Tepmudeckuid KII/[ u mytu ero
noBeimeHus. Terodukarus. [lepcreKTUBEI MapoTypOOCTPOCHUS.
JlabopaTopuas pa6ora 4. Onpenenenue tepmuueckoro KIIJ[ mapocunooit
YCTaHOBKH.

Tema 5. I'a30TypOMHHBIE ABUTATEJIN.

IIpuHnunuaneHas cxema, XapaKTEPUCTHKA, IIPUHLMIT paboThI
ra3oTypOMHHBIX  JBurareneil.  MpeanbHble  LMKIBI  Ta30TypOMHHBIX
neurareneii, tepmuueckuil KIIJI wm nyru ero mnosbiuenus. O6nactu
npuMeHeHus pa3nuusbix ['T/1. TlepcriekTuBbI ra30TypOo0OCTpOEHUS.

Tema 6. PeakTuBHBIC ABUTATENIN.

Knaccudukanuss ~ peakTuBHBIX — JBurateneil.  BozgyiiHo-peakTHBHBIE,
KHUJKOCTHO-PEAKTUBHbIE JIBUraTelld, UX YCTPONCTBO, MPHUHLMII JAEHCTBUSA,
00J1acTH MPUMEHEHHS U IEPCIEKTUBBI PA3BUTHS.

IIpakTnueckoe 3ansitue 4. O6JaCTH MPUMEHEHUS U NEPCIEKTUBBI PA3BUTHUS
pPEaKTUBHBIX JBUTATEIEH.

Tema. 7. Komnpeccopsbl U X0J10AM/JIbHbIE MALIIMHbBI.

[Tpuniun paboTs! 1 001aCTH IPUMEHEHUST KOMITPECCOPOB.

HapOBaH KOMITIPECCHOHHAA XOJOJWJIbHAA YCTAaHOBKA, CXEMa, MNPHUHIOUIL
JeUCTBUS U HJEATbHBIA LUKI. AOGCOPOIMOHHBIE XOJOAMIbHBIE YCTAaHOBKH.
[IpuHimn paboThl ¥ MPUMEHEHHUE TETJIOBBIX HACOCOB.

JlaGopaTopHas pa6ora 5. M3yueHue paboTsl NOPIIHEBOIO KOMIIPECCOpa.

Tema 8. Kuaccupukanuss u 001aCTH NPUMEHEHHMS] THAPABJIMYECKHUX
MAIIMH.

Hacocol. Knaccudukanus nmo npunuumny aenctBus. OCHOBHBIE MapaMETpHI,
00JIaCTH IPUMEHEHHS.

I'unponsurarenu. Knaccudukanuss mno npuHuuny JaedcTBus. Tumel u
OCHOBBI Pa0OTHI FTHIPABINYECKUX TYPOUH.

I'upponpuBon  OcHoBHBIE TOHATHS U omnpeneneHus. Kmaccudukanus,
HazHaueHue. OCHOBBI MNpHUHIUNA pabOTHl, JOCTOMHCTBA W HEAOCTATKU
ruaponpuBosaa. Mcrmonb30BaHWE TUAPONPUBOAA B  Pa3IMUHBIX 00JIACTAX
TEXHHUKH.

JlabopaTopuasi padora 6. OmnpeneieHne XapaKTEPUCTHK HACOCHOMN
YCTaHOBKH.




Tema 9. OcHOBBI TENJI03JIEKTPOIHEPIreTHKH. 2
Bo3oOHoBnsieMble UM HEBO30OHOBIsIEMBbIE  3Hepropecypchbl.  TermsoBble
anektpudyeckue cranuud (TOC): KOHAEHCAMOHHBIE DJIEKTPOCTAHLUU U
tertodnekTpoueHTpanu (TIL]). OcHoBHBIE cXeMbI U MPUHIUN PaboThL. [lyTn
noBbimieHuss U KII[ TOC. Atomusie anexkrpoctanmuu (ADC). OcHOBHbBIC
CXEMbl U XapaKTEePUCTUKU ADC. [M'uaposnekTpocTaniuu, (I20):
IUIOTUHHBIC, JE€PUBAIMOHHBIC, THIPOAKKYMYJIHUPYIOIIKUe, NpUiIuBHBIE. Poib
I'DC B enunoil n»Heprocucreme. IlepcreKTHBBI pa3BUTHSL IHEPrETHKU.
DKOJ0rH4ecKue Mpo0IeMbl COBPEMEHHON YHEPTETHKH.

IIpakTnueckoe 3ansaTHe 5. [lepcieKTUBBI pa3BUTHUS TEILUIO3HEPIETUKU B PO 4
U MUPE.
Hroro 18 28 18

4. YYEBHO-METOIWYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOMN PABOTHI
OBYYAIOIIUXCHA

Baxuelilyto poib B OCBOCHHM JUCUMIUIMH NPO(ECCHOHAIBHOW MOJArOTOBKU  MIPaeT
caMmocTosiTeNibHast paborta cryaeHToB. CamocrosiTenbHas paboTa  CIOCOOCTBYET BOCHHTAHHUIO
BBIITYCKHMKA, OTBETCTBEHHO BBIMOJHSIOIIEIO HA MPAKTUKE CBOM NPOQecCHOHATIbHbIE 005S3aHHOCTH.
CamocrosTenbHas padoTa Mo AUCHUIUINHE « DHEPTreTHUECKIE MAIIMHbI, YIUTHIBAs €€ HHTETPaTbHOE
€CTeCTBEHHOHAYYHOE M MaTeMaTH4YeCKOE COJAEp)KaHUE, B CEPbE3HOM CTENEHH CIIOCOOCTBYET
¢dbopmupoBannio (YHIAMEHTAIBHON KOMIIOHEHTHI KOMIIETEHTHOCTH Iiefarora-0OakaigaBpa M €ro
CIIOCOOHOCTH OpPUEHTHUPOBATbCSI B COBPEMEHHOM MH(OpMAnMOHHOM mnpocTpaHcTBe. IloaroroBka
Mpe3eHTalnii U pedeparoB CyliecTBeHHA s (DOPMHUPOBAHHS HABBIKOB Pa3pabOTKU M pean3aliuu
KYJIBTYPHO-TIPOCBETUTENBCKUX MTPOrpaMM TEXHOJIOTHUECKOTO COJIEPKAHMUS.

B 00pa3oBarebHOM MPOIIECCe MOKHO BBICIHTH CIEIYIONINE OCHOBHBIE (DOPMBI CAaMOCTOSATEIBHOM
paloThI CTyIEHTA:

. [ToarotoBka k sekuusaM. D(PPEKTUBHOCTH JEKIIMOHHBIX 3aHITHH B 3HAYUTEIHHON CTETIEHU
OIIpEeJIeNIAETCSl CTENEHBI0 TOATOTOBIEHHOCTH CTYIEHTa K BOCHPUATHIO y4yeOHOro marepuaia.
[TosToMy cTynmeHTy miepea JEeKIUed cienyeT IO3HAKOMHUTBCS C JIGKIIMOHHBIM MaTepUalioM,
U3JI0KEHHBIM B YUeOHHKaX U 3JIEKTPOHHBIX UCTOYHHMKAX; C OCHOBHBIMH KaT€rOPUSIMU U MOHATHSIMH,
MOJICISIMA M METOJaMH WX HCCIIEJOBaHUS, KOTOpbIe OyIyT WCHOJB30BAaHBI Ha JIEKIUHU; C
JMCKYCCHOHHBIMH BOIIPOCAMM [0 Te€ME JIEKIMU UM TOJATOTOBUTH COOTBETCTBYIOIIHME BOIPOCHI
JIEKTOPY.

. [ToaroroBka k nabopaTtopHbIM paboTaM. B mporecce moAroroBku k 1adbopaTopHbIM paboTam
CTY/IGHT JIOJDKEH OCBOHMTH COOTBETCTBYIOIIMI YyUeOHBIN MaTepuall, IO3HAKOMUTHCS C METOAMKAMU
MIPOBE/ICHUSI DKCIEpPUMEHTa U OOpabOTKM MOJYYEHHBIX AaHHBIX. Ilo pe3ynbraTaMm NpOBEIECHHOM
paboTHI ClleAyeT BBHIMOJHUTH OTYET IO 3aJaHHOW (Gopme. XKemaTrenbHO NMOArOTOBUTH NMPE3EHTAIHIO
JUIL UTOTOBOT'O O0CY/I€HUSI UTOTOB 3KCTIEPUMEHTATLHON PaOOTHI.

. [TogroToBka Kk sK3aMeHaM. B mporiecce MOATOTOBKM K JK3aMEHY CTYIEHT OCYIIECTBIISCT
OCMBICJICHHE W TIPUBEIEHUE B CUCTEMY 3HaHUH, MOJYYEHHBIX Ha JIEKIHUAX M J1aOOPaTOPHBIX
3aHATHUSX; 3HAKOMHUTCS C BOMIPOCAMHU JJISi CAMOKOHTPOJIS, BBIACISET IMPOOJIEMHBIE BOMPOCH U
oOpariaercs K NpernoaaBaTeio 3a COOTBETCTBYIONIEH KOHCYIbTallUEH.

B menom m3ydeHHe SHEPreTHYECKHX MAIlMH KakK 3aBepIIaroield 4acTH CHCTEMaTHYECKOTO IHKIIa
MAaIIMHOBEACHMS MTPEAoaraeT ClIeAyIOIe BUAbl CAMOCTOSTEIbHON pabOTHI:

- 3HAKOMCTBO C HAyYHOH U y4eOHOI TuTepaTypoil o n3yuaeMomy MpeaMery;

-IOATOTOBKA  JIOKJIAJ0B, pedeparoB, Mpe3eHTAlMi ¢ TMOCIEAYIOIMM OOCYyKACHHEeM HX Ha
1a00paTOPHBIX 3aHATHIX M KOJUIOKBHYMaX;




- 00mymbIBaHHE MPOOJIEMHBIX BOMPOCOB M MPOOJEMHBIX CUTYAIlMi 1O TEMaTUKE MPeNCTOsIIeH
JEKIUH, TPAKTUYECKOT0 3aHATUS U BBIABHKECHHUE UX JJIS1 0O0CYKICHMUS;

- MOATOTOBKAa K YYacTUI0 B JUCKYCCHUAX, KpPYIVIBIX CTOJIaX, KOJUIOKBHUYMaX, CTYIEHYECKHX
KOH(EPEHIIHIX.
Opranu3zanus caMoCTosITeIbHON PadoThl CTYICHTOB
Tembl nu1st HN3yyaembie Koua- DopMbI MeTtoaunueckoe ®opma
CaMoCTOsITe] BOIIPOCHI BO | caMOCTOSITe/b olecreuenune OTYETHOCTH
bHOI'0 4acoB | HOH padoThbI
HU3yYeHHUs
Tema 1. | OreyecTBEeHHbIE U 4 Pabora ¢ Crncox KommnsrorepHsie
Beenenue. 3apyOeKHbIe JUTEPATYypOH, | PEKOMEH]I. IIPE3eHTaLHH,
Teopernyecku | ydeHsble- HNurtepHer JIUTEPATYPHI, OTYET 110
e OCHOBBI | TEMJIOTEXHUKH, UHTEpHET- nabopaTopHOH
SHEPreTHUYECK | UX poiib B pecypchl pabore, onpoc Ha
UX MAIIKH. pasBUTHM  HAyKH KOJIJIOKBUYME,
1 TEXHUKHU coo0IIIeHNE,
y4yacTue B
JUCKYCCUU
Tema 2. TemnooOMeHHBIE 4 PaGora c Cnucok KommnbsrorepHsie
OcHoBBI anmnaparsl. JUTEPATypOl, | pEeKOMEH]. [Ipe3EHTAlUH,
Teruionepenay | YpaBHEHHE WnTtepner, JUTEPaTypHl; OTYET 1O
u.  CrnocoObl | TEerI0BOrO MOJrOTOBKA | UHTEPHET- nabopaTopHOI
pacripocTpaHe | O6anaHca OTYETOB 110 | PECYpPCHI. paborte, onpoc Ha
HUS TeIula U | TeII00OMEHHOro 1a00pPaTOPHBIM KOJJIOKBUYME,
BUJIbI anmapara. paborawm, cooO1ieHue,
teriooOMena. | TorumBHBIE pedeparoB u ydacTtue B
pecypcsl U HX IIpe3eHTalNN JTUCKYCCUU
XapaKTEPUCTHUKHU.
KorenbHble
arperarbl "
YCTaHOBKH.
YcrpoiicTBo u
OPUHIUI pabOThI.
Tema 3. | [lepciekTHBBI 4 Pa6ora c Crncox KommnsrorepHsie
YCTpoiCTBO U | pa3BUTHUSA JUTEPATYpPOH, | PEKOMEH]. IIPE3EHTALNH,
TIPUHIIMIIBI aBTOMOOMIJIBHOTO Wurepner, JUTEpPaTyphl; OTYET 110
pabotsl /IBC. | nBurarenectpoeH MOArOTOBKA | NHTEPHET- nabopaTopHOH
sl OTYETOB [10 | PECYPCHI. pabote, onpoc Ha
DKOJIOTN4YeCcKue 1a00paTOPHBIM KOJJIOKBUYME,
po0sIeMbI pabotawm, cooO1ieHue,
COBPEMEHHBIX pedepartoB u y4acTHE B
JBC. MpE3EHTaLMI JIMCKYCCUU
Tema 4. | Ucropus 4 Pabora ¢ Crncox KomnerorepHasie
[uxnsr HCIIOJIb30BaHHUS JUTEPATYPOU, | PEKOMEH]I. MIpE3EHTAalINH,
MIapOCUJIOBBIX | SHEPTUU napa. WHrepner, JUTEPATYpHI; OIIpoC Ha
YCTaHOBOK. [ToBbieHue MOATOTOBKA UHTEpPHET- KOJJIOKBUYME,
KILJ pedepatoB u pecypchl. cooO1ieHue,
COBpPEMEHHBIX Mpe3eHTaIHH ydacTtue B
napoTypOMHHBIX TUCKYCCUU
YCTaHOBOK.
Tema 5. | Obnactu 4 Pabora ¢ Crncox KomMmnbrorepHbie
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l'a3oTypOuHH | mpUMeEHEHUs JUTEpPaTypol, | PEKOMEH]I. Mpe3eHTalNH,
ple ABurarenu. | pasiuunbix [ T/I. Hurepner, JIATEPATYPHI, OIIPOC HA

[TepcriekTuBBI MOJIFOTOBKA MHTEPHET- KOJJIOKBUYME,

ra3oTypOoCcTpoeH pedeparoB u pPECYpCHI. coo01eHue,

usl. npe3eHTanun ydacTtue B

JUCKYCCHH

Tema 6. | Uctopus Pa6ora c Cnucok Komnerorepubie
PeakTuBHbIE pa3sBUTHUSA JUTEPATYPOH, | PEKOMEHJI. [Ipe3EHTAalNH,
JIBUTATEIH. PEaKTUBHOM Wurepner, JUTEPaTypHI; OIIpoC Ha

TEXHUKH. IIOATOTOBKA MHTEPHET- KOJJIOKBUYME,

OTteudecTBEHHBIE pedeparoB u peCypchl. cooo1eHue,

yUEHBIE U IIpe3eHTalMM ydacTue B

u3zobperaTenu JUCKYCCUH

PEaKTUBHOMN

TEXHHKHU.
Tema. 7. | AbcopOuroHHbIE Pa6ora c Crucox Komnbrorepasie
Komrmpeccops! | XomoaunbHbIe JUTEpaTypoOl, | PEKOMEH]I. Mpe3eHTAlNH,
u YCTaHOBKH. Wurepner, JUTEPaTyphl; OIIpoC Ha
xononuibHble | [TpuHmmn pa®oTs MOJIFOTOBKA WHTEpPHET- KOJIJIOKBUYME,
MAaIIWHbI. U TpPUMCHCHHUE pedeparoB u pPECYpCHI. coo01eHue,

TEIIOBBIX pe3eHTalun ydacTtue B

HAacOCOB. JIUCKYCCHH
Tema 8. | 'maponpuBoa Pa6ora c Cnucok KommnbsrorepHsie
Knaccudukan | OcHOBHBIE JUTEPATypOl, | PEKOMEHJI. IIpe3eHTAlNH,
s U 00JacTH | MOHATHS u Wurepner, JTUTEPaTypPHI; OTYET 10
MIPUMEHEHUS | ONPEEIICHUSI. HOJIFOTOBKA UHTEPHET- nabopaTopHOI
ruapaBinueck | Knaccudukanus, OTYETOB 10 peCypCHhI. pabote, onpoc Ha
UX MAlllUH. Ha3Ha4YCHHE. 1a00paTOPHBIM KOJJIOKBUYME,

OcHoBBI paboTtam, cooO1ieHue,

IIpUHIMUIIA pedeparoB u y4acTHue B

paboThl, IIpe3eHTalNN JUCKYCCHH

JIOCTOMHCTBAa U

HEJOCTATKU

TUIPOTIPUBO/IA.

Hcnonp3oBanne

TUAPONPUBO/IA B

pa3IUYHBIX

obnacTsax

TEXHUKH.
Tema 9. | lIpuHIMIBI Pa6ora c Crncox KommnsrorepHsie
OcHoBBI «3EJIEHON» JUTEPATYypOH, | PEKOMEHJ. IIPE3EHTALNH,
TEIUIOAIEKTPO | BIEKTPOIHEPreTH Wurepner, JTUTEpPaTypHl; OIIpoC Ha
SHEPrEeTHKHU. KH. MIOATOTOBKA UHTEPHET- KOJUUJIOKBUYME,

Hcnonp3oBanue pedepartoB u peCypCHI. coo0IIeHue,

COJIHEYHOU MIpe3EHTALMH y4acTHe B

SHEpPruw, JUCKYCCHH

reoTepMaIbHOR

SHEPruH, SHEPTUn

BETpA, BOJIH,

OPWJIMBOB M Jp.

buoronnuso.

DHeprocoepexeH

ue.




‘ Hmozo ‘

5. ®OHJ OIEHOYHBIX CPEACTB /Jisd TITPOBEJIEHUA

TEKYIIEM H

MPOMEXYTOYHOM ATTECTALIMU IO JUCHUIIINHE

Kox u HanmenoBanue

dranbl popMUpPOBAHUS

®opMbl y4eOHOH PadoTHI 1O

KOMIETEeHI[UH KOMIETeHIUH (opMHPOBAHUIO KOMIIETEHIIN B
npoiuecce 0CBOEHHUs
00pa30BaTeIbHON NPOrpaMMbl
KoruutuBHbIN Pabora Ha neknusx (mmo temam 1-9).
OIIK-8: Cnocoben CamocrosiTenbHast paboTa (cocTaBlieHHE
OCYIIECTBIISTH KOHCIIEKTOB U TIOJIrOTOBKA COOOIICHUH
MeJarorn4ecKyro 110 U3yYCHHBIM TEMaM).
JeSITeJIbHOCTh HAa OCHOBE OnepannoHHbIN Brinonnenue nabopatopHbsIx paboT:
CHeIUaIbHBIX HAYUYHBIX temsl 1,2,3,4,7,8.
3HaHUH BeInonHeHne pakTHYECKUX padoT:
Temsl 1,2,3,6,9.
JlesTenbHOCTHBIH BeimonHeHne  OTY4ETOB,  COOOIICHHE,

MMpEe3CHTal s, Y4aCTUC B JTUCKYCCHU

5.2. Onucanue nokasarejeil 1 KpuTepreB OLeHUBAHUS

X (OopMHPOBaHMNSl, ONIMCAHUE IKAJ OLleHMBAHUS

KOMIIeTeHIIMI Ha PA3JHYHBIX J3Tamnax

OIIK-8: Cnocobden ocyutecmeisimsd Redazouieckyio 0esamenbHoCmb Ha 0CHO8E CReUUAIbHbIX

HAVYHbIX 3HAHULL
5 E IlIkana oneHMBaHUS
=
SHEECEE
3 § E 8 % E o 2 i Q o O
E ool 8 = Omnmucanne 8 = - S =
S & 5 = . Kpurepuun ouennBanus 2 X = =i
5 =2 = B 2 nokasareieun S 2 O 5 2
23| £ a3 9 & 5 ¥ < A 3
= < s B )
£5¢ =2 g |93
O6miee  mpencraBlieHHE O
TEOPETUUECKHUX OCHOBax
= 3HaHue )
= SHEPTeTUYECKUX MAIIUuH ISt =
= TEOPETHUECKUX 2
S OCHOB OCYUIECTBJICHUS 3 41-60 S
= S MeIarOrHIeCKON  AeATeITbHOCTH >
=3 YHEPTETUUECKUX
= Ha OCHOBE CIIeIIMaTbHbBIX
= MAaIyH JUIs .
= HayYHBIX 3HAHUU
E OCYIIECTBIICHUS
= O YBepenHoe 3HaHHUE
g = TEOPETHYECKHX OCHOB
< = JIeITCIIHHOCTH Ha °
= SHEPreTUYECKUX MAalIUuH IS =
o OCHOBE =
= OCYIIECTBJICHUS 4 | 61-80 g
= CITeIaTbHBIX . g
= . | megaroruyeckoi NesTeNbHOCTH =
8 Hay4YHBIX 3HAHUN
= Ha OCHOBE CITeITMaTbHBIX
HAyYHBIX 3HAHUN
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Hay4HbIX 3HaHUU

Oco3HaHHOE 3HaHHE
= TEOPETHIECKHX OCHOB
o
% SHEPreTHYCCKUX MAaIlWH IS =
= OCYIIECTBIICHUS 81 - 100 =
= IeJArOTUYECKON NeATEeIbHOCTH g
= Ha OCHOBE CIIeLUaIbHbIX
HAy4YHBIX 3HAHUN
Cnaboe yMeHHE HCIOIb30BAThH
3HAHHE TEOPETUYCCKUX OCHOB
’% JHEPreTUYECKUX MAIuH s =
m
§ OCYIIIECTBJICHUS 41-60 )
S eJarorundeckon JIeaTeIbHOCTHU )
Ha OCHOBE CIIEIAAIBHBIX
VYMeHne o
HAyYHBIX 3HAHUN
HCIIOIL30BaTh
YBepenHoe YMEHHE
3HaHUE
HCIIOIL30BaTh 3HaHHE
TEOPETUICCKHIX
= TEOPETUUCCKHUX OCHOB
S = OCHOB
4 2 JHEPreTUYECKUX MAalIWH IS °
= = JHEPreTUYECKHU 2
= 5 OCYIIECTBIICHHS g
S = X MaUIuH IS . 61 - 80 g
= = IIeJArOTUYECKON NIeSITEIbHOCTH )
= 2 OCYIIECTBICHU 2
2, a Ha OCHOBE CIIEIAATBHBIX
) = IIeJArOTMYECKO .
B N HAYYHBIX 3HAHUU
o U IeSITeIbHOCTH
Ha OCHOBE
CIIEIIHATBHBIX
Oco3HaHHOE yYMEHHUE
HAYYHBIX
o HCIIOIL30BaTh 3HaHHE
3HAHUH
= TEOPETUUCCKHUX OCHOB °
= T
A DHEPreTHYECKUX MAIWH IS 5
£ p 81-100 | £
& OCYIIIECTBICHHS 5
S .
= IIeJArOTUYECKON NIeSITEIbHOCTH e
2 Ha OCHOBE CHEUAIILHBIX
H HAYYHBIX 3HAaHUH
Bnanenue MepBOHAYAIbHBIM
OITBITOM HCIIOJIB30BAHMS 3HAHUS
= Bragenuve onsITOM | TEOPETHYECKUX OCHOB )
= HCIIOIB30BaHUS JHEPreTUYEeCKUX MAaIIuH  JUIs 41-60 E
& -
Q 3HAHUS OCYIIECTBJICHUS 54
= \© TEOPETUICCKHUX IIeJArOTUYECKON NIeSITEIbHOCTH
= OCHOB Ha OCHOBE CHEUAIILHBIX
= o
9 JHEPTEeTHICCKHUX HAyYHBIX 3HAHUU
i MallH JUIS Haxkomienne mone3Horo OIbITa
E OCYIIECTBIICHUS HCIIOIB30BaHUSA 3HAHUSA
3 ’% Iegaroru4ecKoi TEOPETHUYECKHUX OCHOB
N = JCATSIHOCTH HA | DHEPreTHYECKUX ~ MAIIUH  JUIs %
Q
= OCHOBE OCYIIIECTBICHUS 61 - 80 g
E CIIEIIHATBHBIX IIeJArOTUYECKON NIESTEIbHOCTH 2
= HAyYHBIX 3HAaHUHN Ha OCHOBE CHEUAILHBIX
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Hakommienne IIHUPOKOTO OIIbITa

Ha  OCHOBE CIeUAJIbHBIX
Hay4HbIX 3HAaHUU

it HCITIOJIB30BaHUA 3HAaHUA

=

ﬁ TeOpeTI/I‘IeCKI/IX OCHOB

>

jas) DHEPI'CTHUUCCKUX MAaIlluH JUIA

= P 5 | 81-100
% OCYH_ICCTBJ'IGHI/IH

8-4 HCI[aI‘OFH'—IeCKOfI ACATCIIBHOCTHU

=

OTJINYHO

5.3. TunoBble KOHTPOJIbHBbIE 3aJlaHUSl WJIH HHbIE MAaTePUAJbl, HEOOXOAUMbIE IJA OLEHKH
3HAHM, YMeHMi, HABBIKOB U (MJIH) ONBITA [1eATEJbHOCTH, XAPAKTEPHU3YIOIIMX 3Talbl

¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl
IIpumep TecTa AJ1 NPpOBeeHUS TEKYIero KOHTPOJIA:

I'pymma damunus Bapuant Neo

1.PazMepHOCTh (HAMMEHOBAHKE) BEIMUMHBI P (TJIOTHOCTB) UMEET BU/T

a) KI/M%; 0) KO/ B) M /KT T) M® XKT.

2.DneMenTapHas paboTa raza onpeaensercs Kak

a)dS=dq/T; 06)du=cvxdT; B)dl=pdv r)di=cp dT;

3.YpaBHeHue aquabaTuyeckoro npoiecca MMeeT BU/T

a) p1 ><Vk1=p2 xvk,: 0) prxvi=p2xvy; B)p1/Ti=p2/T2 1)vi/T1=V2/ T,
4.AHanUTHYECKOE BBIPAKEHHE MTEPBOT0 3aKOHA TEPMOJUHAMHUKN UMEET BU/T
a)ydg=du+pdv; 6)i=u+pv; B)dg=TdS; 1)dq=a(T1-T2)

S.I/I306pa)KCHI/IC H30XOPHUYICCKOTIO Iponecca B pv-KOOpAUHATAX UMECT BUJL

a) oTpe3ka runepoosibl; 6) oTpe3Kka mapadbossl; B ) OTpE3Ka, MapauieaTbHoOro oc P; 1) otpeska,

napajieIbHOTO OCH V.

6.Kpurepuii PeitHonbica uMeeT BUI

a)Re=vd/v; ©O)Re=v/t; B)Re=F/'S; r1)Re=A/t.

6. Teno MOMHOCTHIO MOTJIOMIAET YHEPTHIO, €CITU

a) A=1; 0) A=0,5; B)A=0; r) A=0,25.

7. Tepmudeckuii ko3 PHUIMEHT ONE3HOTO AekicTBUA IMKIa KapHO umeeT BuI
a)ne=1-1/P(x - 1)k .6)nt=1—1/ék B) t=T1—-T2/ Ty NT;—-T,

9.HOCJ'ICI[OB3.TCJ1LHOCTB TCPMOANHAMHNYCCKUX ITPOLUCCCOB B HCAJTILHOM LUKIIC IBUTATCIIA
BHYTPCHHET'O CropaHusd € ImoJABOAOM TCIIOTHI ITPU IMMOCTOAHHOM o0BeMe
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a) anuabara --- U30Xo0pa ---- aguadaTa -u30xopa
0) anguabara---uzobapa----anuadara-----u30xopa
B) aauabara----u30xopa---u3obapa---aguadaTa —u30xopa
I') U30X0pa----aguabara----aaunadarta----u3obapa.

10.Bp10OpaTh npoueccsl, Mpu KOTOPBIX MIPOUCXOIUT MOIBOJ TEIUIOTH B MACATHHOM LIUKIIE
IIapOCUIIOBOM YCTaHOBKHU:

a) B M30XOPUYCCKUN; 0) M30TEPMHUCCKUH;, B) M300apUUYECKUM; T) aiMabaTUYECKHM.

11.1Tpu nBUXEHUHU TPOIYKTOB CTOPAHUSI IO KaHAIIY PAaKETHOTO ABHUIarTelist ¢ uuciaom My 1 st
YBEJIMYECHHS CKOPOCTU T€UeHUS Tuiomaas F gomkHa:

a)dF>0; ©6)dF«0; B)dF=0 r) dF=const.

12.113 peicTaBiIeHHBIX COOTHOIIEHUN BHIOEPUTE COOTHOIICHUE ISl ONIPEACIICHUS TeITNIOEMKOCTH

rasa
a)c=dq/dT  06) c=dT B) ¢c=dqxdT ; r) c=di

13. U3 mpeacTaBieHHBIX COOTHOINICHUI BEIOepuTe ypaBHeHune Credana-boapimana.
a)Es=os/T*;  6)Es=0sT*  B) Es=0sT’; 1) Es=0s T

14. Tnomaap Mo KpUBOH TpoIecca pv-KoopauHaTax ( B KakOM-TO MacmTaoe)
0TOOpaKaeT:

a) KOJINYECTBO TEIUIOTHI, MOJBEACHHON MIIM OTBEJCHHOM OT pabouero Tena;
0) M3MEHEeHUEe BHYTPEHHEHN sHepruu paboyero Tena;

B) MEXaHMYECKYIO paboTy B MpoOIEcCe;

') I3MEHEHNE YHTPOIHH Ta3a;

I') KOJINYECTBY TEIJIOTHI OTBEJIEHHOM OT pabodero Tena.

15. Hanmenbiiee 3HaueHne kodhuiineHTa TeraonpoBOJHOCTA UMEET CIASAYIONINI MaTepHalt:
a) Boga; 0)BO3ayX; B)cepeOpo T) mpoOka.

16. K qnuHamMu4yeckum HacocaM HE OTHOCATCS:

a) MOPITHEBBIE HACOCHI

0) eHTPOOEIKHBIE HACOCHI

B) OCEBBIE HACOCHI

') BUXPEBBIE HACOCHI

17. Bo3nymiHble KOJIMAaKU UCTIOIb3YIOTCA 11 BBIPABHUBAHUSA MMOIAYH:
a) IEHTPOOES)KHBIX HACOCOB

0) MOPITHEBBIX HACOCOB

B) IMaroHaJbHBIX HACOCOB

') OCEBBIX HACOCOB

18. K HacocaM 00bEMHOr0 AJEUCTBUSA HE OTHOCITCS:
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a) MOPLIHEBBIE HACOCHI
0) ITyH)XepHBIE HACOCHI
B) OCEBBIC HACOCHI

I') IJIaCTUHYAThIE HACOCHI

19. BcTtaBbTe ci10BO.

CamoBcachkIBaHUEM HE o6naz[aeT « » HAaCoC.

a) TIOPIITHEBOM HACOC
0) EHTPOOECIKHBII
B) nuadparMeHHBIN
I') LIECTEPEHHBIN

20. Onpenenure nonueiii KITJ] ieHTpoOe) HOTO Hacoca, €CIIM U3BECTHO, UTO €0 MEXaHMUECKUN
KIIJI paBen ny = 0, ruapasmuueckuii KITJ] pasen n. = 0,9 , oosemusiii KI1/] pasen 1, = 0,8

a) 0,6
0) 0,57
B) 0,68
r)0,7

IIpumep pacuyerHo-rpadguyeckoii padorsl o Teme «Temonepesada»

3agaHue

Onpenenuth TEIJIOBOW MOTOK uyepe3 | M KUPIUYHON CTEHbl MOMELIEHMsI TOJIIMHON O C
koddurmentom TtermmonpoBogHoct  A,=0,8 Bt/(M*K). Temmepatypa  BO3ayxa BHYTPHU
nomentenus ty, = 20 °C, ko>P(UIMEHT TEMIOOTAaYM K BHYTPEHHEN MOBEPXHOCTH CTEHKHU (13 =
8 Br/(M*xK), TemIeparypa Hapy>KHOro Bo3ayxa t,, K03(uUueHT TemnooTaauu OT HapyKHOU
MTOBEPXHOCTU CTEHbI, 00JyBaeMOil BETPOM, 0. BBIUMCINTH Takke TemrepaTypbl Ha MOBEPXHOCTAX
CTEHHI t.; U e

Tabnuma
e o |1 |2 |3 |4 |5 |6 |7 |8 |9
3aJaHAS
9, CM. 51 76,5 | 255 |51 255 | 76,5 | 51 76,5 | 255 |51
ty, °C
35 30 25 20 15 5 0 -10 |-15 | -20
a2,
Br/(M2xK) 8,2 8,4 86 |88 9,0 9,2 9,4 96 1|98 10
Tembl pedepaToB
1. OTeuecTBEHHBIE U 3apYOEKHBIE TETIIOPHEPTETHKH, UX POJIb B PA3BUTHUH HAYKHU U TEXHUKH.
2. Pa3Butue rernosnepreTuxu B Poccun.
3. TemnnoBble HACOCHI B OBITY.
4. Tennon3onsaunoHHbIE MaTepHalIbl B IPOMBIIIJICHHOCTH, CTPOUTENILCTBE U B OBITY..
S. CunoBasi 3HepreTuka CTaHOYHOTO 000PYAOBAHHUS.
6. AGCOpOIIMOHHBIE XOJIOIUIIbHBIE YCTAHOBKH.
7. TennoBbie HACOCHI B OBITY.
8. [TepcnieKTHBBI COBPEMEHHOT'O aBTOMOOMIIBHOTO JIBUTATENIECTPOCHHUS.
9. DKOJIOTHYECKHUE TTPOOIEMBI COBPEMEHHOTO aBTOMOOWIIS.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.

22.
23.

24,
25.

26.
27.
28.
29.

30.
31.

10. CucreMsl TEIUIOCHAOKEHUS PKOI0MA.

11.  Cospemennsie npmwimBHbIe [[DC.

12.  Ilepcuektussl pazutus TOC.

13.  T'eorepmayibHBIC AIEKTPOCTAHIIHH.

14.  BerposHepreruka: Iat0Chl U MUHYCHI.

15. Ponb 'TADC B COBpEMEHHOM 3JIEKTPOIHEPTETHUKE.
16.  Dxomormueckue MpoOIEMBbI AIEKTPOIHEPT ETHUKH.

Bonpocskl k 3k3aMeny
[IpenMeT TeXHMYECKOM TEPMOAMHAMHUKM M €€ MeToHd. TepMoauHaMHuyecKas CUCTEMa U ee
BUJbl. Pabouee Teno u BHEHIHA cpena.
Tennora m pabora Kak (OpPMBI HHEPreTUYECKOTO B3aUMOJCHCTBHSA BHELIHEH Ccpelbl U
pabodero Tena.
OcHOBHBIE IapaMeTpbl COCTOSIHUS pabouero tena. MpeanbHblil ra3. YpaBHEHHE COCTOSHUSA
UJEAJIBHOTO Ta3a.
CymHocTh nepBoro 3akoHa TepMmoauHaMuku. Pabora npouecca. I'papuueckoe nzo0paxkeHue
paboTHI B pV - TUarpaMme.
OHranbnus. TemnoeMKocTh razoB. TEINIOEMKOCTh HMJEAJBHOIO Tra3a IpH  I[OCTOSHHOM
JaBIICHUH ¥ TIPU IIOCTOSTHHOM OOBEMeE.
Ountponus. uarpamma Ts. I'paduueckoe n3obpaxeHnue TeIoTsl B fuarpamme Ts.
Kpyroseie TepmoanHamuueckue mporecchl (ukibl). [Ipsimoit m oOpaTHbI (0OpaTHMBIIT)
uuka Kapao.
CymHOCTh BTOPOTO 3aKOHA TEPMOJUHAMUKH U €TO0 OCHOBHBIE (DOPMYIMPOBKH.
TepMoarHaMHUYECKHE IPOLIECCH UI€ATbHBIX [A30B.
[Tpoueccsl napooOpa3zoBaHus B pv- U Ts-auarpamMmax.
Crioco0b! pacnipocTpaHeHHs! TeIUI1a U BUJIbl TEIII00OMEHa.
TermmomnpoBonnocts. Koaddunment rtemmonpoBognoctn. TepMudeckoe COMpOTHUBIICHHUE.
KonsexTuBHbIi Teruiooomen. @opmyna Hetorona — Puxmana. Koagduument rermnooraauu.
W3nydyenne sHepruu. 3aKOHBI U3ITYICHHUS.
VYpaBuenue temionepenaun. Koadduuuenrt remnonepenayn.
TemiooOMeHHbIE annaparskl.
TonnuBHBIE peCypChl U UX XapaKTEPUCTUKH.
KorenbHble arperarbl U yCTaHOBKHU. YCTPOMCTBO M HPHUHLMII PAaOOTHl OCHOBHBIX THIIOB
IIapOBBIX KOTJIOB.
JlBurarenu BHyTpeHHero cropanud. llpuHuunuanbable cxembl. OOJacTH NPUMEHEHHUS.
W neanpHplil IUKI DApOCHIIOBOM yCTaHOBKH, Tepmuueckuid KII/[ 1 myTu ero noBelimeHus.
I'azoryp6unnsie asurarenu (I.T.Jl), mpuHIMNMaIbHAs CXEMa, XapaKTEPUCTHKA, MPUHIUI
paloThI.
PeakTuBHBIE ABUTaTENN, UX KJIACCUPUKALINS.
[TapoBass kOMIpecCHOHHas XOJIOAMJIbHAs YCTAaHOBKA, CXe€Ma, MPUHIUN ACHCTBUS U
UIEeATLHBIN [TAKII.
Knaccugukarus u 00:1acTé NpUMEHEHUS THAPABINYECKUX MAIIHH.
Hacocel. Knaccudukamus mno mnpunHuuny jaedctBus. OCHOBHBbIE MapaMmeTphl, 00JacTH
IIPUMEHEHHS.
Tunsl 1 OCHOBBI pabOTHI THIPABINYECKUX TYpPOUH.
I'maponpuBon. OcHOBHBIE TOHATUS U omnpeneneHus. Kiaccudukaiys, Ha3HauCHHE.
Bo3o0OHoBIsIEMbIE 1 HEBO30OHOBIISIEMBIE SHEPTOPECYPCHI.
TennoBble  anektpuueckue  cranuuu  (TOC):  KOHIEHCALMOHHBIE AIEKTPOCTAHLIUU
u TerosnekrporeHTpanu (TOL).
AtomHble anekTpoctaniiuu (ADC). OcHoBHBIE cxeMbl U XxapakTepuctuku ADC.
I'mpposnekTpocTaHnn I30): IIJIOTUHHBIE, JEPUBALlIOHHBIE,
TUIPOAKKYMYJIUPYIOIINE, TPUIINBHBIE.
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32. IlepcieKTUBBI ~ Pa3BUTUSL ~ DHEPreTUKH.  ODKOJOTMYECKHE  MPOOJIEeMBbI COBPEMEHHOU
SHEPIEeTUKU.
5.4. Metoanyeckue MaTepHaJbl, ONpeaesiiollie NPoUeIypPbl OLeHUBAHUS 3HAHUN, YMeHUId,
HABBIKOB M (MJIM) ONBITA [eATEeJbHOCTH, XapaKTepU3YKIIUX IJTanbl (opMupoBaHus
KOMIIeTeH U

Onpoc HA KOJJIOKBHYME 110 TeMaM CaMOCTOATEIbHOI padoThI

CymHOCT yCTHOTO ONpOCa Ha KOJJIOKBUYME IO TE€MaM CaMOCTOSITETIbHONH pPabOThI
3aKJII0YAeTCsl B TOM, YTO IpenojaBareib CTaBUT CTYJEHTaM BOIPOCHI IO COJIEPKAHUIO U3YYEHHOTO
MaTepHuaia ¥ moOyX/1aeT UX K OTBETaM, BBISBIISAAL, TAKUM 00pa30M, CTETIEHb €ro yCBOCHUA. TeKyIIHii
KOHTPOJIb 3HAHUH B BHJIE OIIpOCa Ha KOJUIOKBUYME, IIPOBOJUTCS B PaMKax MPAKTHYECKOTO 3aHATHSL.

CooluieHne Ha 321aHHYI0 TeEMY

[Tpy noaroTOBKE COOOLIEHUS CTYAEHT 0JIKEH YUYUTHIBATh CIIEIyOLIee:

1. Heobxomumo omueHUTH Bpemsi, TpeOyemoe s ero HamucaHus, odopmieHus (Kak
IIPaBUIIO, B (OpME MPE3EHTALUH ), IOATOTOBKU K BBICTYIICHHIO, I10CJIE YEro COCTABUTH ILIaH PaOOTHI
HaJ1 COOOILICHUEM.

2. Jlnig HanMcaHusl COOOLIEHUs cielyeT CHayvana 1ojo0parh MaTepual 1o TeMe COOOLeHUs
(MCToNB3ys y4eOHO-METOIMUECKOE H PECYPCHOE 00eCTICUeHUE TUCIIUATIINHEI ).

4. Tlocne wu3ydeHus MaTepuaja COCTaBJIAETCS IUIaH COOOIIEHMS, KOTOPBIM CleayeT
00CYIIUTH C TPEIOo/IaBaTeICM.

6. Ilo cocraBneHHOMY IJJaHy HamMcaThb TEKCT COOOIIEHUs, cieays OOIIEeNPUHATON
CTpYKType (BBOJHAS YacTh, II€JIb U 33J]a4l COOOIIEHUS, COJIepKaTeIbHAs YacTh, 3aKITIOUCHHE).

7. Bo BBOZIHO# yacTu cooO0I1IeHUsT He00X0uMO c(hOpMyIUpOBaTh COOCTBEHHOE TOHUMaHHE
aKTyaJIbHOCTH BBIOPAHHOW TEeMBI, COPMYIIMPOBATH IEJh U 33Ja4K cooOmenus. B comepxaTensHon
YacTU CJeyeT M3JI0KUTh CYIIHOCTh NMPOOJIEMBbl, MPUBECTU Pa3Hble TOUYKU 3PEHUs, U3JI0XKECHHBIE Y
pa3HBIX aBTOPOB. B 3aKimoyeHnn HEOOXO0IMMO MTOIBECTH UTOTH IO PACCMOTPEHHIO TEMBI COOOIICHNS,
[I0Ka3aTh NEPCHEKTUBBI PELICHUS TPOOIEMBI.

8. [ToArOTOBUTH MILTIOCTPAIIMOHHBIN MaTeprall K Pe3eHTaIUH.

10. IToaroToBUTbCS K BBICTYIUIGHHIO M K OTBETaM Ha BO3MOXKHBIE BOIIPOCHI B XOJ€
nuckyccud. [lpu moaroroBke HEOOXOIMMO YUUTHIBATh BPEMs, OTIIYIIEHHOE Ha Joknaf (5-10 MuHyT).

Texkymmii KOHTPOJb 3HAHUM B BHJE COOOLIEHHS Ha 3a/JlaHHYI0 TeMY Ha KOJUIOKBHYME,
MPOBOJIUTCS B PaMKax JIaOOpaTOPHOTO 3aHSATHSL.

TecrtupoBanue
[Tpennaraemele TECTOBBIE 3alaHUS MO KypCy «DHEPreTHUECKNE MAIUHbBD) IPEJIHAa3HAYCHbI
JUIsL TIOBTOPEHHsI NPOMIEHHOTO Marepuana M 3aKpeIUICHHs 3HAaHWW, TIJaBHAs Lelb TECTOB -
CHCTEMaTU3UpPOBAaTh 3HAHUS CTYIEHTOB. BO BCeX TECTOBBIX 3aJaHHSIX HEOOXOIUMO BBIOpPAThH
MpaBWIbHBIN M3 MpeljlaraéMblX OTBETOB, 3aBEPLIUTH OIpEAeTeHHe MO0 BCTaBUTh HEJOCTAOLIUIN
TepMUH. TeKylmuil KOHTPOJb 3HAHUN B BUJEC TECTUPOBAHMS, IIPOBOJUTCSA B paMKaX IPAKTUYECKOTO
3aHATHSL.

Kpumepuu oyenxu mecmoswvix 3a0anuti

Onenka % TpaBUIIBHBIX
3a4TCHO 100%-55%
HE 3a4TCHO Menee 55%

Meroanyeckue yKa3aHus 110 BBINOJTHEHUIO pacuyeTHO-rpaduyeckoi padoTsl 10 Teme
«Tenonepexaya»
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KonugectBo TeroTel Q, KOTOpoe mepeaaeTcsi 4epe3 HEKOTOPYIO MMOBEPXHOCTh S B €AMHUILY
BPEMEHU HA3bIBAETCS MOIIHOCTBIO TEIJIOBOIO IMOTOKA WJIM TEIUIOBBIM NOTOKOM, M HM3MEPSETCS B
BarTax, BT.

NHTEHCUBHOCTh TMepelaydl TEIUIOThl OOBIYHO XapaKTEPU3YIOT IUIOTHOCTHIO TEIUIOBOTO
MOTOKA (], paBHOM MOIIIHOCTH TEIJIOBOTO MoToka Q uepe3 1 My moBepXHOCTH S

Q
q= 5

[1IOTHOCTH TEIUIOBOTO TIOTOKA U3MepsieTcsi B BT/My.

CraroHapHBIN IPOIIECC TEIUIONEpeIaun Yepe3 MIOCKYI0 CTEHKY OT OJTHOTO TEIUIOHOCUTES
(>KUIKOCTH, Ta3a) K APYroMy MOXHO MPEICTAaBUTh B BUJE TPEX IMOCIEAOBATEIBHBIX MPOIECCOB (CM.
puc.2):

e miepefaya TeIia OT BHYTPEHHErO TEIUIOHOCHTEISI K TBEPAOHW CTEHKE IyTeM
KOHBEKITHH,
e miepejiava Teria MyTeM TEIUIONPOBOIHOCTH Yepe3 TBEPAYIO CTCHKY,

¢ [IpyJayda TCIuia MyTeM KOHBCKIIUH OT TBepHOI;'I CTCHKH K BHCIIHCMY TCIIJIOHOCHUTCIITO.

% 7/ &
‘7‘5:‘::r ///;z: b2

%

Puc. 2. Tennmonepenaua yepes3 IIOCKYHO CTEHKY

YV 1enbHBIN TEIIOBOM MOTOK IIPU TEIUIONPOBOJIHOCTH Ye€pPe3 OJHOPOAHYIO CTEHKY TOJIIIIMHON
0, Ha MOBEPXHOCTSIX, KOTOPOH MOJAEPKUBAIOTCS IOCTOSIHHBIE TeMIEPaTyphl ter U tero ONpenenstoT ¢
MOMOUIBIO 3aK0Ha Dypbe

‘1 —
q = [tCTla terz) | 2.1)

rae A — Kod(pQHUIMEHT TEIUIONPOBOJHOCTH BEIIECTBA CTEHKH, u3MepsieMblii B B1/(m-K).

[Ipu Teriootaaye (KOHBEKTUBHOM TEIJIOOOMEHE MEXKAY TBEPAOH MOBEPXHOCTHIO U XKHUIKUM
WA Ta3000pa3HOM TEIJIOHOCUTEIIE) YIENbHBIM TEeMJI0BOI MOTOK PACCYUTHIBAIOT C IMOMOIIBIO 3aKOHA
Herorona-Puxmana

q = a|tc T t}K| ' (2.2)
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rae t. u ty — MOCTOSIHHBIE TEMIlEpaTypbl CTEHKH M OMBIBAIOIIETO TEIJIOHOCUTENS, a o —
K0P UIHEHT TerIooTauH, H3MepsieMblii B Br/(m* K).

[Tpu pacyerax TEIIOBOTO MOTOKA MPU KOHBEKTHBHOM TEIJIOOOMEHE €r0 BEIMYMHY MPUHSITO
CUMTATh IOJOKUTEIBHOM, MOATOMY Pa3HOCTh TEMIEPATYp CTEHKH M KUIAKOCTH WJIM Ta3a BCErna
OepyT 1o a0COMIOTHOM BETMYHMHE.

Cnenyer oOpaTuTh BHHUMaHHME Ha TO, YTO, TaK KaK TeMIlepaTypsl B (QopMyliaX 3aKOHOB
®ypre u HproToHa-Puxmana BXOJAT B BUJE Pa3HOCTH BEJIMYMH, a rpaxycsl KenpBuna u llenscus
paBHBI JPYr JOpyry, HOpH TEIUIOBBIX pacuerax OOBIYHO HET HEOOXOAMMOCTH HCIOJIb30BaHUS
a0COIOTHBIX TEMIIEpaTyp, a MOXKHO HCIIOJIb30BaTh 0ObIUHYIO IIKany Llenbcus.

T.o. B citydae Terionepeaun yepes3 MIOCKYI0 CTEHKY, C 00EHX CTOPOH KOTOPOH HaXOAUTCS
BO3/1yX, TEMIIepaTypa KOTOPOro BHYTPH MOMEIIEHUs paBHA t;, a CHapy>ku — 1y, a COOTBETCTBYIOIINE
KOA(QPHUIMEHTH TEIUIOOTAAYd 01 U O M TEMIepaTypbl BHYTPEHHEW M Hapy>KHOW IOBEPXHOCTEH
CTCHKHU DPaBHBI t.; U {p, COOTBETCTBEHHO, NIPH 3TOM TOJIIHWHA CTEHKHA paBHa O, a KO3)QHIHCHT
TEIUIONPOBOJHOCTH — A (CM. pHUC. 2), MOXKHO 3aIllucaTh CIEAYIoIIee.

VY enbHbI TEMI0BON MOTOK MPH TEIUIOOTAa4ye OT BO3AYyXa BHYTPU MOMEIIEHUS K CTEHKE B
COOTBETCTBHH € (. 2.2 OyneT paBeH

q = al(tB _ tcl) (2.3)

VYaenpHBIH TEIUIOBOW TIOTOK TMPH TEIUIONPOBOJHOCTA 4Yepe3 TBEPIAYK CTCHKY B
coOTBETCTBHUH ¢ (. 2.1 MOXHO 3amucarhb

— ‘}*(tc'rl_tc'rz} (2 4)
—5 .

VY aenpHbI TEIVIOBOM MOTOK MpH TEIJIOOTAAYE OT BHEIIHEH IIOBEPXHOCTH CTEHKH K
Hapy>KHOMY BO3JIyXy B COOTBETCTBHH C (. 2.2 OyaeT paBeH

q = sy (tcrz — tH) (2.5)

ITocne HeCIOXHBIX HpeO6pa30BaHHﬁ, YUYUTBIBAsd, 4YTO BCJIWYHUHBI YIACIBbHBIX TCIIJIOBBIX
IIOTOKOB PaBHBI, ITOJYYAEM YPABHCHUC TCIIOIIPOBOJHOCTH UCPE3 INIOCKYIO CTCHKY

— tg—ly
q - 1 5 i = k(tB - tH) ’ (26)
ey A Qs
1 ) 1
==+ S 4+— . |
rae ) 2 o« K03 (QUILIMEHT TerTonepeaaun

Ilpumep evinonnenus 3a0aHus
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Onpenenuts TEIIOBOM MOTOK uepes 1 M2 KUPIUYHON CTEHBI MOMEIICHUs TONIUHON 6 = 50cMm ¢
kod(durmentom termmonpopogHoctd  A,=0,8  Br/(m K). Temmepatypa BoO3ayxa BHYTpH
nomerenust ty, = 20 °C, Ko3(QUIMEHT TEemIo0TAa4d K BHYTPEHHEH MOBEPXHOCTH CTEHKH 0l =
8 BT/(MZK), TeMIlepaTypa HapyXKHOro Bo3ayxa t; = 10°C, KOA(DPHUITMEHT TEMIO0TAaYH OT HAPYKHOU
MOBEPXHOCTU CTEHBI, 00AyBaeMOi BETpoM, o = 8,8 BT/(MZK). Beruucnuts Takke TeMiiepaTypbl Ha
TOBEPXHOCTSX CTEHBI o) U Tepo.

1. IlepeBonum TommuHbl creHKU B enquHunbl CU. Umeem & = 0,5 m.
2. ITo dopmyne 2.6 paccumTbiBaeM yAEIbHBIA TEIUIOBOM IOTOK IPHU TEIUIONepeaade uepes
IUIOCKYIO CTEHKY

tp—ty 20—-10 ,
dq— 7T—% 1 =1 635 1 =11,58B1/™
cr_l A D:_z 2 08 88

3. OmpenensieM TeMIiepaTypy BHYTPEHHEW MOBEPXHOCTH CTeHKH. J[ljis 3Toro 3amuimem
ypaBHEHHE TEIUIOOTAa4l OT BO3JyXa BHYTPH IOMEHICHHS K CTEHKE, BOCIIOJIb30BAaBIIHCH
dbopmyiioit 2.3

q = ay(t, — tey),

PackpbIB cKOOKH, ¥ TPOBEAS MIPOCTHIE MPEOOPA30BAHMUS, TIOTYIaeM
11,58 .
ta=t —aq/ay =20 —T:18,6 C

4. OmpenenseM TeMIEpaTypy BHEITHEH MOBEPXHOCTU CTEHKHU. JIJIsi 3TOro 3amuiieM ypaBHEHUE
TEINIOOTIa4YM  OT HAPY)KHOM IIOBEPXHOCTHM CTEHKHM K  OKPYXXAIOUIEMY  BO3IYXY,
BOCIOJIb30BaBIIUCH popMmyJioit 2.4

q = (tcrz — tH)’

PaCKpLIB CKO6KI/I, U NIpOBEas NPOCTHIC HpeO6p830BaHI/I$I, noJjrygyacm

11,58 0
to=t, — g/, =10 + ——=11,3°C.

¥
5. I/ICHOHBSyﬂ IMOJIYYCHHBIC 3HAYCHUA TEMIICpATyp, CTPOUM CXEMY TCIUIONCpECAaun UYCPE3

KHUPIIUYHYIO CTCHKY, aHAJIOTUYHYIO HpHBeﬂCHHOﬁ Ha puc. 2, OTKJIaJbIBas B Macirade 1o
BCpTHKaHLHOﬁ OCH 3HAYCHU TCMIICPATYP, a 11O FOpI/I3OHTaJ'IBHOI7I — TOJIUHY CTCHKH.

Brei6op ¢opmbl U MOpSAOK NMpoOBENEHUs HK3aMeHa ocyllecTBisercs Kadeapoil. OneHka
3HAHUH CTYJEHTA B MPOIIECCE IK3aMEHA OCYILECTBIISIETCS UCXOIS U3 CIEAYIOUINX KPUTEPUEB: YMEHHE
chopMynupoBaTh OMpENETCHUsI MOHATHN, MAHHBIX B BOIPOCE, C MCIOJIB30BAHUEM CIEIUATBLHOMN
JIEKCHKH, TTO0Ka3aTh CBSI3U MEXJY JAHHBIMU MOHATUSMH; CIIOCOOHOCTh J1aTh Pa3BEPHYTHIA OTBET Ha
MIOCTABJIEHHBI BOIMpPOC C COONIOACHHEM JIOTUKU H3JIOKEHHS MaTrepuala; NpoaHaIM3UpOBaTh U
COIIOCTAaBUTh PA3JIMYHbIE TOYKH 3pPEHUS HA IOCTABJICHHYIO NpoOJeMy; YMEHHE apryMEeHTHpPOBATh
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COOCTBEHHYIO TOYKY 3pEHHs, WJUIIOCTPUPOBATH BBICKA3BIBAEMBIC CYXACHUS U YMO3AKIIIOYCHUS
MPAKTUYECKUMHU TIPUMEPAMH.

Ouenka "ornmyno" (81-100 OamnoB) CTaBUTCS NpU  TOJNHBIX, HCUSPIBIBAIOIINX,
apryMEHTHPOBAaHHBIX OTBETaX HA BCE OCHOBHBIE M JOINOJHHUTENBHBIC  BOIPOCHl HK3aMEHa,
OTJIIMYAIOIINXCS JIOTUYECKOH IMOCIEeOBATEIbHOCTBIO M YETKOCTHIO B BBIPAKCHHU MBICICH H
00OCHOBAHHOCTBIO BBIBOJIOB, JIEMOHCTPHPYIOLINX 3HAHUSI HCTOYHHKOB M JIUTEPATYPHI, MTOHATUHHOTO
ammapara ¥ YMEHHE UM II0JIb30BaThCS MPH OTBeTe. lIpeacTaBieHbl KauyeCTBEHHO BBHIMOJIHEHHBIC
MPAKTUYECKHE 33]JaHUS B TIOJTHOM 00beMeE.

Onenka "xopomo" (61-80 OGawioB) cTaBUTCS TPU  TOJNHBIX, HCYEPIBIBAIOIINX,
apryMEHTHPOBAaHHBIX OTBETaX HA BCE OCHOBHBIE W JOINOJHHUTENBHBIC  BOIPOCHl HK3aMEHa,
OTJIMYAIOIINXCS JIOTUYHOCTBIO, YETKOCTBIO M 3HAHUSMH NMOHSATHUIHOTO ammapaTta ¥ JUTEpaTyphl 1O
TEMe BONpOCa MPU HE3HAYMTENBHBIX YIYNICHUSX NMpH oTBeTax. [IpelcTaBiieHbl BCE BBIMOIHEHHBIC
MPAaKTUYECKHE 33J]aHUsl, HO YaCTh U3 HUX UMEET HEeJIOUETHl B UCIIOTHEHHH.

Onenka "ymosierBoputenabHO" (41-60 06aioB) CTaBUTHCA MPH HEMOJHBIX W €1abo
apryMEHTHPOBAaHHBIX OTBETaX, JAEMOHCTPHUPYIOUIMX OOIlee TMpeICTaBICHHE U 3JIEMEHTapHOe
MOHMMAaHKWE CYIIECTBA IIOCTABJICHHBIX BOMPOCOB, MOHITHUWHOTO ammapara u 00s3aTeNbHOM
muteparypsl. IlpencraBieHa OCHOBHAs YacTh BBIMOJHEHHBIX MPAKTUYECKUX 3aJaHUi, 100 HuX
MIOJTHBIA 00BEM C HEI0UYEeTaMH B UCTIOJTHCHUH.

Onenka "ueynosierBoputenbHo" (0-40 0ayutoB) CTAaBUTCS NMPH HE3HAHWH M HEMIOHUMaHHH
CTYJEHTOM CYIIIECTBa BOMPOCOB Kk3aMeHa. OTCYTCTBYIOT BBIIOJHEHHbIE MPAKTUYECKUE 3aJaHHUS.

KpI/ITepI/II/I OLICHOK YCBOCHU KOMITETCHIIUM

Breipaxenue
Hudposoe B GaLIax CioBecHOE OrnrcaHue OIEHKH B TPEOOBAHUAX K
BBIPAKCHHE EPC BEIPAXKCHHE YPOBHIO U 00BEMY KOMIIETCHITHHA
OcBoeH TIIPOABUHYTHIN OBEHb BCEX
5 81-100 OTan4HO POIBHHYT ypu
cocTraBisromux kommerenmii: OITK-8
OcCBOEH TMOBBIIIEHHBIN OBEHb BCEX
4 61 - 80 Xoporiro e
cocTtaBisrommx komnerenmnuii: OITK-8
OcBoeH  0a30BBIi OBEHDb BCEX
3 41 - 60 Y I0BIIETBOPUTEITHHO YPOBE
cocTtaBisrommx komuerennuii: OITK-8
He ocBoen 0a30Bblii ypOBEHb BCEX
2 1o 40 HeynosnersopurensHo .
cocTtaBisrommx komnerenmnuii: OITK-8

6.YYEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYHEHUME JUCIUIIJIMHbI

6.1.0cHoBHas JiuTepaTypa:

1. Epodees, B.JI. Teruorexnuka [nekTpoHHbIN pecypc]: B 2 T. : yueOHUK /Ui By30B /B.JL
Epodees, A.C. Ilpsxun, II. . Cemenos. — M. : FOpaiit, 2017. — 198 c. — Pexxum gocrymna:

https://biblio-online.ru/viewer/EOE1338F-8EAF-430A-B206-A8A45F61COAC#page/l ,

https://biblio-online.ru/viewer/652E53CB-3354-457F-B579-D52E501F0529#page/1

2. 3amaneeB, 3.X. OCHOBBI THAPABIUKUA U TerioTexHUku [Tekct]: yueOHoe mocoOue uis
By30B /3.X. 3amainees, B.H. [Tlocoxun, B.M. Uedanos. — CII6.: U3a-Bo «Jlanby, 2014. - 352c.

6.2./lonmosiHUTEILHAS JIUTEPATypPa

1. Beictpunkuii, [.®. OOmas sHepreTuka [DIEKTPOHHBIM pecypc|:IHEPreTUYecKoe
obopymoBanue B 2 4. / [.®. beictpunkuii, 9.A. Kupeesa. — 2-¢ uzn. — M. : [Opaiit, 2017. —
Pexum nocryna:

https://biblio-online.ru/viewer/70333A9F-BACE-490B-9063-92031B4AC554#page/1,

https://biblio-online.ru/viewer/AFEA3COE-2762-4732-A1B7-8250DCE8327B#page/1

2. beictpunkuii, I'.®d. TermoTexHWKa ¥ YHEPTOCHIOBOE O0OPYAOBAaHUE MPOMBIIIIICHHBIX
MPEeNNpUATHI [ DIEKTPOHHBIN pecypc]: yueOHUK ams By30B. — 5-e uzn. — M.: FOpaiit, 2016. — 305
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https://biblio-online.ru/viewer/E0E1338F-8EAF-430A-B206-A8A45F61C0AC#page/1
https://biblio-online.ru/viewer/652E53CB-3354-457F-B579-D52E501F0529#page/1
https://biblio-online.ru/viewer/70333A9F-BACE-490B-9063-92031B4AC554#page/1
https://biblio-online.ru/viewer/AFEA3C0E-2762-4732-A1B7-8250DCE8327B#page/1

C. — Pexum J0CTyma: https://biblio-online.ru/viewer/D9552103-0742-46DC-855D-
4F7B94DD8CA45#page/1

3. I'unpaBnuka [DnekTpoHHBIN pecypc]: yued.-meroa. mocobue /coct. E.A. Kpectun. -
Camapa : CaMapckuil roc.apXMTEKTYpHO-CTPOUTENbHBIM yHUBepcuTeT, 2013. - 260 c. — Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=256107

4, T'yceB, A.A. I'mapaBnuka [DNEKTPOHHBINH pecypc]: y4eOHUK I BY30B. — 2-€ M3, —
M.: IOpaiit, 2017. — 285 c. — Pexxum noctyna: https://biblio-online.ru/viewer/CA66D12A-4731-
4673-A644-71DC2AF1ASEOB#page/1

5. Kynunos, B.A. Tenmorexnuka [DnekTpoHHBIH pecypc]: yueb. mocodue / B.A. KynuHnos,
O.M. Kapramor, E.B. Credanrok. - M.. KVYPC, 2015. - 424 c.- Pexum jgocryma:
http://znanium.com/bookread2.php?book=486472

6. Cemenos, O.I1. Termnorexuuka [DnekTpoHHsbIi pecypce]: yueonuk /HO.I1. Cemenos, A.b.
Jleeun - 2 wm3a. - M.. HHOPA-M, 2015. - 400 c. — Pexum pgocrymna:
http://znanium.com/bookread2.php?book=470503

7. Yxun, b.B. Tunpasnuka [Tekct] : yue6. mocobue st By30B. - M. : Mudpa-M, 2013. -

464c.

8. Yxun, b.B. T'mapaBiamueckure MamuHbl [ TEKCT] : HACOCHI, BEHTHIIATOPBI, KOMITPECCOPHI
Y TUJIPOTIPUBO : y4eO. mocobue it By30B. - M.: Uudpa-M, 2013. - 320c.

9. mns By3oB/ C.A. Aunau, I1.C. Moprynuc, H.®. CyBopos. — M: Ilpocsemenue, 1981. —

352c.

6.3.Pecypcnl nHGOPMALIHOHHO-TEJIEKOMMYHUKAIIUOHHON ceTn «MHTEpHET»

1. http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBarebHbIi MOpTa

2. http://www.openet.edu.ru - Poccuiickuii moptajl OTKpPBITOr0 00pa30BaHuUs

3. http://www.ict.edu.ru - mopran mo HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIM TEXHOJIOTHSIM B
o0Opa3oBaHUH

4. www.openclass.ru/wiki-pages/51789

5. http://pedagogic.ru - megaroruyeckas OUOIHMOTEKA;

6. http://www.ug.ru - «Y4urenbckas ra3eray;

7. http://1september.ru - uzgarensckuii 1om «IlepBoe ceHTAOPSY;

8. http://www.pedpro.ru - sxxypran «I[lemxarorukay;

9. http://www.informika.ru/about/informatization_pub/about/276 -  wHayuHO-MeTOIUUYECKHU
xypHan «HpopmaTu3aius 00pa3oBaHUsA U HAYKHY,

10.  http://www.vovr.ru - HaydHO-TIeJarOrMYeCKUi )KypHaT MHUHUCTEPCTBA 00pa30BaHMs U HAYKH

P® «Beicuiee oOpa3oBanue B Poccuny;
11.  http://www.hetoday.org - sxypHan «Bsiciiee 00pa3oBaHuE CErOIHS.
12.  http://www.prosvetitelstvo.ru/library/articles/?ELEMENT_1D=933. - [Topran

«IIpocBeTUTENBCTBO»

13.  http://www.znanie.org/ - O6mectBo «3Hanue» Poccun

14.  http://www.gpntb.ru - TocynapcTBenHas myOoauyHas HAy9HO-TEXHHUECKass OMOIHOTEKA.
15.  http//www.rsl.ru - Poccuiickas HalimoHanbHast OMOJIMOTEKA.

16.  http//www.gpntb.ru - TTyOauunas snekTpoHHas OnOIHOTEKA.

TMETOAJUYECKHUE YKA3AHUSA 1O OCBOEHUIO JUCIIAITJIMHBI

7.1.Meronuueckue pEeKOMEHJAIMM 1O  OpraHU3allMi M BBIIOJHEHUIO CaMOCTOSITENIbHON
paboThl CTYACHTOB, aBTOPHI: 3aBeAyIOIUN Kadeapoil OCHOB MPOM3BOACTBA M MAaIIMHOBEICHUS,
KaHJAUAAT Teaarormdeckux Hayk, noreHT Kopenkuit M.I'., nexan ¢akynprera TEXHOJOTHH U
NpeANpUHUMATENIbCTBA, KAHAWUJAT T[EeIarorMyeckux Hayk, JoueHT XaymuH A.H., 1gokrtop

21


https://biblio-online.ru/viewer/D9552103-0742-46DC-855D-4F7B94DD8C45#page/1
https://biblio-online.ru/viewer/D9552103-0742-46DC-855D-4F7B94DD8C45#page/1
http://biblioclub.ru/index.php?page=book&id=256107
https://biblio-online.ru/viewer/CA66D12A-4731-4673-A644-7DC2AF1A5E0B#page/1
https://biblio-online.ru/viewer/CA66D12A-4731-4673-A644-7DC2AF1A5E0B#page/1
http://znanium.com/bookread2.php?book=486472
http://znanium.com/bookread2.php?book=470503
http://www.openclass.ru/wiki-pages/51789
http://www.prosvetitelstvo.ru/library/articles/?ELEMENT_ID=933
http://www.znanie.org/
http://www.gpntb.ru/

TEXHUUYECKUX Hayk, npodeccop ['ynseB A.A., TOKTOp memarormueckux Hayk, mnpodeccop JlaBpos
H.H., xanauaat TexHudeckux Hayk, noueHt CBuctyHoBa E.JI., kaHaugaT megaroruyeckux Hayk,
noueHt IInakos H.II.

8. NH®OPMAIIMOHHBIE TEXHOJIOI'MHU JJISI OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCIUIIJIMHE
JIMeH3HOHHOE MPOrpaMMHoe odecrneyeHue:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNudopmanuoHHbIe CIPABOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «Koncynbrant [lnroc»

IIpodeccuonanbubie 6a3bl JAHHBIX

fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEUEHUE JJUCHUIIJINHbI

MarepuanbHO-TEXHHUECKOE 00eCTICYeHNE AUCITUTIINHBI BKIIIOYAET B CeOs:

- y4eOHble ayAUTOPHH JUIA TPOBEACHUS 3aHATHUH JICKIIMOHHOTO M CEMHHAPCKOTO THIIA, KYpCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHUS! KYPCOBBIX paboT), TPYNIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTAIHH,
TEKYyIIEro KOHTPOJS M IPOMEXYTOYHOW aTTecTallud, YKOMIUICKTOBaHHBIE Y4eOHOW MeOenblo,
JIOCKOH, IEMOHCTPALlMOHHBIM 000PY10BaHUEM;

- TIOMEIIEHUs Ui CaMOCTOATENbHOM paboThl, YKOMIUIEKTOBaHHBIE Y4eOHOH Mebenblo,
MEPCOHAIBHBIMI KOMITBPIOTEPAMHU C TIOJKIIOUEHHEM K ceTd MHTepHeT U obOecreueHneM JI0CTyna K
3JIEKTPOHHBIM OHMOJIMOTEKaM U B AJIEKTPOHHYIO HH(POPMALlMOHHO-00pa3zoBarebHyto cpeny MI'OY;

- MOMEUICHHS JIi XPaHEHUS W MPO(MIAKTUYECKOTO OOCITYKHBaHHS y4eOHOTO OO0OpYIOBaHUS,
YKOMIUIEKTOBaHHbIE MeOelnbo (IKadbl/cTemiaxu), HabopaMu JeMOHCTPALIMOHHOTO 000PYA0BaHUS U
y4eOHO-HATJISITHBIMH TTOCOOHSIMU.
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