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1. HEJIX OCBOEHUA

1.1 | Llenpo ANCIMIUTHHEI ABNISETCA (OPMUPOBAHHE Y 00YJAIOIIIXCsl 3HAHNH, YMEHHH 1 IPHOOPETEHNE OTIBITA aHAIN3a
CHCTeM aBTOMAaTHUECKOTO PErylIUPOBaHUs PealbHBIMU TEXHOIOTHYECKUMH MpolieccaMy Ha 00BEKTaxX TeMI0’HEPIeTHKH.

1.2 | Bamaun:

1.3 | - bopmupoBaHre 3HAHUK O METOJAaX W TEXHUYECKHX CPEICTBAX OOECTECUCHUS aBTOMATH3AIWHU TEIUIO3HEPTeTUUCCKIX
YCTaHOBOK;

1.4 | - n3yd4eHne TEOPETHYECKUX OCHOB YIIPABICHHS CIIOKHBIMH TEIIOIHEPTeTHYECKHMH IPOIlecCaMy Ha Oase
COBPEMEHHBIX TEXHUUECKUX CPEICTB.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Brnox OIT: b1.B.JIB.03

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 [ OOwiast 3MEeKTPOTEXHUKA U INEKTPUUECKHE MAIIIMHBI

2.2 JucuumianHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAYJIs]) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 |DnexrpocHabxeHHe U 000PYIOBaHNE IPOMBIIIICHHBIX IPEAIPHATHH

2.2.2 | OnexkrpocHabxeHNUE COOCTBEHHBIX HYX/ CTAHLIUI

2.2.3 | OHeproayauT Ha IPOMBIIICHHBIX IPEANPUATUAX U B KOMMYHAJIbHOM XO35ICTBE

2.2.4 |IloaroroBka K MpOIEAype 3AIIUTHI U 3aIIUTa BEITYCKHOW KBATN(DUKAITMOHHON pabOTEI

3. PE3YJIBTATBI OBYYEHMUA 1O JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSAMMUA

OIIK-5: CnocoGen MPOBOAUTDH U3MEPECHUSA ICKTPHIECCKUX U HEVICKTPHIECCKHUX BECJINIMH HA 00beKTax TEIJIOOHEPIreTUKHU U
TENJIOTEXHUKH

3HaTh:

OIIK-5-33 ycTpoHCTBO, IPUHIUIT ACHCTBUS U XapaKTEPUCTUKU CUCTEM aBTOMATHYECKOTO PEryIHPOBAaHUS, CHTHATU3AIUHT U
3aIUTHI TETUIOTEXHAYECKOTO 000PYIOBAHNS

OIIK-5-32 BUIBI 1 METOBI I3MEPEHHH U MX ITOTPEITHOCTH, MaTEMaTHIECKHE METOAbI 00pabOTKH pe3yIbTaTOB H3MEPEHUH

OIIK-5-31 skcriepuMeHTaIbHbIE U CTATUCTUYECKHE METOIbI MCCIEIOBAHUS TEIUIOTEXHUYECKUX 0OBEKTOB

Ymern:

OIIK-5-Y3 ncnons30Bath, 00001aTh, aHATHM3HPOBATh HAYIHO-TEXHHIECKYIO U CIIPABOYHYIO HH(POPMAIIHIO B 00JIaCTH OpTraHU3aIliN
VIIPaBIICHHUS CIIOKHBIM TETUIOOHEPTETUIECKUM 000pyI0BaHUEM

OIIK-5-Y2 cocTaBUTh NPUHINIHAIBHYIO CXEMY SKCIIEPHMEHTAIFHOH YCTaHOBKH, IPAaBIIIBHO NO100PATh HEOOXOANMYIO
anmnaparypy

OIIK-5-VY1 BBIOMpATh 1 UCTIONBH30BATh AIEKTPOOOOPYIOBAHUE U CPEACTBA aBTOMATU3AIMH, IPUMEHICMBIC HAa 00BEKTaX CUCTEM
TEIIOCHAOKCHNS;

Baanernb:

OIIK-5-B3 uHCcTpyMEHTaMHU UCTIOIB30BAHUS CTAHIAPTHBIX CPEJICTB aBTOMATHU3AIMH ITPOSKTUPOBAHUS

OIIK-5-B2 HaBbIKaMH aHAIH3a Ka4eCTBA PAOOTH aBTOMAaTHYECKHX CHCTEM PEryIUPOBAHUS U YIIPABICHHS TEXHOJIOTHICCKIMHU
npoueccamu TOC

OIIK-5-B1 meronamu oueHkH 3p(HEeKTUBHOCTH TUIIOBBIX CHCTEM YHPABICHUS U PETYIMPOBaHMUS IPOIIECCOB IPOU3BOACTBA
TEIUIOBOM 3HEPIUU

4. CTPYKTYPA U COJEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeuyanue KM BeimoJsn
3aHATHSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIICTCHIUH pecypcsl padoThI

Pa3nen 1. OcHoBHBIE
IMOHATHUA U onpenenemm




1.1 [ToHsATHS aBTOMAaTUYECKOTO 2 OIIK-5-31 JI1.1J12.1
YIpaBJICHUSA, OI1K-5-32 J12.2
aBTOMAaTHYECKOTO OIIK-5-33 0132323 54
peryaupoBaHusl. OIIK-5-Y1
OmnpeneneHue CUCTEMBI OIIK-5-Y2
ABTOMAaTHUYECKOI0 OIIK-5-Y3
YIPABJICHHSI, CHCTEMBI OIIK-5-B1
aBTOMAaTUYECKOTO OIIK-5-B2
perynupoBanusi. OObeKT OIIK-5-B3
YIIpaBICHUS
(perymupoBaHus): HOHATHE,

CTPYKTYpHasi cxema,
Kiaccupukanus 00bEKTOB.
OyHKIMOHATIBHAS CXEMa
CAY, oCHOBHEBIE
(hYyHKIIMOHAIBHBIC AJIEMCHTHI
CAY. Knaccuduxaris
CHCTEM aBTOMATHYECKOTO
yrpasnenus. /JIex/

1.2 MaremaTHueckoe onrcanue 4 OIIK-5-31 JI1.1J12.1 P1
3IIEMEHTOB CUCTEM OIIK-5-32 J12.2
aBTOMAaTHYECKOTO OIIK-5-33 2132023 54
YIIpaBJIEeHUSI. OIIK-5-Y1
JuddepennmansHbie OIIK-5-Y2
YpaBHEHUS 2JIEMEHTOB OIIK-5-Y3
CHCTEM aBTOMAaTHYECKOIO OIIK-5-B1
yrpasnenust /IIp/ OIIK-5-B2

OIIK-5-B3

1.3 UccnenoBanue 2 OIIK-5-31 JIT.1J12.1 KM2 P2
nepesaToyHbIX OIIK-5-32 JI2.2J13.1
XapaKTEePUCTUK THUIIOBBIX OIIK-5-33 212233324
JTMHAMHYECKIX 3BeHbeB /J]ab/ OIIK-5-V1

OIIK-5-Y2
OIIK-5-Y3
OIIK-5-B1
OIIK-5-B2
OIIK-5-B3

1.4 Anroputm 46 OIIK-5-31 JI1.1J12.1 KMI1
(HYHKITHOHUPOBAHHUS OI1K-5-32 JI2.2J13.1
CHUCTEMBI. AIITOPUTM OIIK-5-33 013233 54
yIpaBJieHUs OIIK-5-V1
(perynupoBanusi). Tunossie OIIK-5-Y2
JIMHENHBIE 3aKOHBI OIIK-5-Y3
pETyINpOBaHHs. OIIK-5-B1
dyH1aMeHTaIbHbIE OIIK-5-B2
MIPUHIIMITBI YTIPABJICHUS OIIK-5-B3
(perymupoBanus). /Cp/

Paznen 2. ABTomaTuzanust
TeMJI0TEXHUYECKOTro
000py10BaHUSA

2.1 CBOIicTBa KOTEIBHOTO 6 OIIK-5-31 JIT.1J12.1
arperara Kak 00ObeKTa OIIK-5-32 J12.2
PETYIMpPOBaHUS TEMIOBOR OIIK-5-33 21223334
Harpy3ku. [IpuHiunuanbHele OIIK-5-V1
CXEeMBbI CHCTEM OIIK-5-Y2
peryaupoBaHus TETJIOBOU OIIK-5-Y3
Harpy3ku. Perynuposanue OIIK-5-B1
SKOHOMHUYHOCTH Tpoliecca OIIK-5-B2
ropenusi. CBoiicTBa OIIK-5-B3

KOTENIBHOTO arperara Kak
00BEKTa PeryaIupoBaHus
5KOHOMHYHOCTH Ipoliecca
roperus. /JIex/




2.2 YacToTHBIE XapaKTEPUCTUKU 3 2 OIIK-5-31 JI.1J12.1 P1
00BEKTOB TEILIOBBIX OIIK-5-32 2.2
IIPOLIECCOB. AHAIU3 OIIK-5-33 01022354
YCTPOHYMBOCTH, IOCTPOCHUE OIIK-5-Y1
C TIOMOIIBIO POTPAMMHOTO OIIK-5-Y2
obecneuenus /TIp/ OIIK-5-V3
OIIK-5-B1
OIIK-5-B2
OIIK-5-B3
2.3 DKCIEpUMEHTAIILHOE 3 2 OIIK-5-31 JIT.1J12.1 KM3 P3
MIOCTPOEHUE YaCTOTHBIX OIIK-5-32 JI2.2713.1
XapaKTEPUCTUK TUIOBBIX OIIK-5-33 01323334
IMHAMHWYECKUX 3BeHbeB /J1ab/ OIIK-5-V1
OIIK-5-Y2
OIIK-5-V3
OIIK-5-B1
OIIK-5-B2
OIIK-5-B3
2.4 [IpuHIMIIHATIBHBIE CXEMBI 3 66 OIIK-5-31 JIT.1J12.1 KM1 P1
CUCTEM PEryIHPOBaHUs. OIIK-5-32 J12.2J13.1
PerynupoBanue OIIK-5-33 2132053 54
TEeMIIEpPaTypHhI IIEPETPETOTO OIIK-5-Y1
napa. Meros! Bo3zeiicTBus OIIK-5-Y2
Ha TeMIeparypy neperperoro OIIK-5-Y3
napa. CBoWCTBa KOTEJIBHOTO OIIK-5-B1
arperara Kak 00ObeKTa OIIK-5-B2
perynupoBaHus OIIK-5-B3
TEMITEPaTypHI IEPErPeToro
napa. [IpuHIIIIHaIHHEIE
CXEMBI CHCTEM
peryaupoBaHusi.
PerymupoBanue pa3pexeHus
B TOIIKAX MTApOBEIX KOTJIOB.
CBoiiCTBa KOTETHHOTO
arperaTa Kak oObeKTa
PETyIMPOBaHMS pa3peKeHNUS.
[MpuHIMNIIATEHBIE CXEMBI
CHCTEM PEryJIupOBaHHs
paspexenust. [IpsMoTouHBIH
KOTEJbHBIH arperar Kak
00BEKT PEeryTupOBaHHUS.
[ToaroroBka KOHTPOIBHOU
(momarmrHelt) paboOTHI.
[ToaroroBka k 3aueTy ¢
ouenkoit. /Cp/
2.5 [IpoBenenue 3auéra c 3 4 OIIK-5-31 KM1
oreHkoit /3au€rCOn/ OIIK-5-32
OIIK-5-33
OIIK-5-V1
OIIK-5-Y2
OIIK-5-VY3
OIIK-5-B1
OIIK-5-B2
OIIK-5-B3
5. POHJ OLIEHOYHbBIX MATEPHUAJIOB
5.1. KouTpoJibHble MeponpusiTusi (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.II), BONPOCHI 15l
CaMOCTOSITETHHOM MOATOTOBKH
Kon KonTtponsHoe rilioiel?;:oMHe B
KM MepOTpHATHE It PBI OTIPOCHI JUTS TIOATOTOBKHI

KOMIIETEHIIAHN




KM1

IToxroroBka k ciauu
3ayeTa

OIIK-5-31;0I1K-5-
32;0I1K-5-33;0I1K-
5-V1;0IIK-5-
V2;0IIK-5-Y3;0IIK
-5-B1;0IIK-5-
B2;0I1K-5-B3

1. Kinaccuguxaryst HorpenrHocTeH.

2. Knaccugukauus MeToJ10B N3MEPEHUH.

3. Kiraccnguxarist '3MEepHUTEIBHBIX ITPHOOPOB.

4. Ilosepka. IIpsaMble U KOCBEHHbIE U3MEPEHUSL.

5. XuakoctHble TepMoMeTphl. Y cTpoiicTBo. [IpuHiun neicTeus.

6. ManoMmeTpuieckue TepMOMETphL. Y cTporcTBO. [IpuHIMnI neicTus.
7. [lumatomerpudeckre 1 OMMeTauTHIecKue TepMOMeTphL. [IpuHImmn
JeHcTBU.

8. TepMOdIEKTPUUECKUI METO U3MEPEHHS TEMIIEPATYPHIL.

9. Tepmobarapeu. Tuddepennuansabie TepMoMeTpsl. [IpuHIUI
JlelcTBUS.

10. [TonpaBka Ha TeMIepaTypy CBOOOJHBIX KOHIIOB
TEPMOAJIEKTPUIECKHX TEPMOMETPOB.

11. KomnencaunoHHslit MeTo n3mepenus tTepmo-2/1C.

12. [Totenumomerpsl. Ycrpoiicto. [IpuHuun neicTausl.

13. MuuBoOaBTMETPHI. Y cTpoiicTBO. [IpuHIun neicTeus.

14. ABromMaruyeckue MOTeHOMETpsl. [IpuHIun neifctaus.

15. DnekTpudecKue TEpMOMETPhI CONIPOTUBNIEHUS. Y CTPOKUCTBO.
IIpunuun neiictus. TpeboBaHHS K

YCTaHOBKE.

16. ITosrynpoBOJHUKOBBIE TEPMOMETPBI CONIPOTUBIICHUS
(TepMope3ncTOopsI).

17. Jloromerpel. YcrporictBo. [Ipuniun neiicTeus.

18. ABTOMaTH4€ECKUE YPABHOBELIEHHBIE MOCTBL. Y cTpoiicTBO. [IpuHIun
JeHcTBUS.

19. Dnexrponnsie TepmonpeodpazoBatenu. CTpykrypa. Haznauenue.
20. becKOHTaKTHbIE METO/IbI U3MEPEHUS TEMIIEPATYD.

21. OnTuueckue NUPOMeETphl. Y cTpoicTBo. IIpuHnun neiictaus.

22. ®OTORNEKTPUIECKUN METO U3MEPEHHS TEMIIEepaTyp.

KM2

JlaGopaTopHas
pabora Nel.
"HccnemoBanue
nepeaaTOuYHBIX
XapaKTEePUCTHK
THIIOBBIX
JMHAMHYECKHX
3BEHBEB"

OIIK-5-31;0I1K-5-
32;0I1K-5-33;0I1K-
5-V1;0IIK-5-
V2;0IIK-5-Y3;0IIK
-5-B1;0IIK-5-
B2;0IIK-5-B3

1. Yto Takoe nepenaTodHas GyHKIHS dIEMEHTa?

2. C xakoii enplo 1 KaKuM 00pa3oM BBIIEISIOT TUIIOBbIE
nuHamMu4ueckue 3BeHbss CAY?

3. Uro Takoe mepexoHast XapaKTepucTuKa?

4. TloHATHE YaCTOT COMPSIKEHUS U cpe3a, uX Mecto Ha rpaduke JIAUX.
5. BimsiHME BUIa KOpHEH XapaKTepUCTHIECKOTO YpaBHEHHUS Ha
XapaxTep MepexoTHON XapaKTepUCTUKH.

6. UTto Takoe HyJU U MOJIOCH nepenarounoil Gpynkuun? Kak ux MoxHO
BBIYUCIUTH?

KM3

JlabopaTopHas
pabota Ne2.
OKCHepUMEHTaIbHOE
MOCTPOCHHE
4aCTOTHBIX
XapaKTEPUCTUK
THIIOBBIX
JTMHAMHYECKIX
3BCHBEB

OIIK-5-31;0I1K-5-
32;0I1K-5-33;0I1K-
5-¥Y1;0I1K-5-
V2;0IIK-5-Y3;0I1K
-5-B1;0IIK-5-
B2;0I1K-5-B3

1. YeM oTIMYAIOTCS MEPEXOIHBIE XaPAKTEPUCTUKH AlIEPUOIUIECKOTO,
KOJIE0aTeIFHOTO U HHTETPHPYIONIETO 3BEHBEB?

2. Yem oTnm4aroTcs nepeaaTounsie GyHKIUU A dhepeHInpyromero,
KOJICOATEIFHOTO U HHTETPHPYIOLIECTO 3BEHBEB?

3. o xakum popmynam Beraucisiiorest JTAUX u JIOUX?

5.2. IlepedyeHnb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexkr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3Banne
paboTsI

IIpoepsemblie
WHIUKATOPBI
KOMIIETEHIIAHN

Coneprxanue paboThl




P1 KoHntponphas OIIK-5-31;0IIK-5- | KonTponbhas pabota (OIIK-5-31,V1,B1; I1K-1-31,Y1,B1; YK-3-
paboTa 32;0I1K-5-33;0I1K- |31,Y1,B1) Briroyaer B cebs1 OMUCATENBHYIO YaCTh YKa3aHHOTO
5-V1;0IIK-5- 00BEKTa U COCTABIICHHE €ro CTPYKTYPHOH M (YYHKIIMOHAIEHOH CXEMBI.
V2;0IIK-5-Y3;0IIK | Tema MO>XeT OBITH IPEIOKEHA CTYICHTOM
-5-B1;0I1K-5- CaMOCTOSATENBHO.
B2;0I1K-5-B3 Tema 1. TerutoBast aeKTpUIECKask CTAHIMS KaKk 00BEKT YIPaBICHHSI
Tema 2. Perynupytoiue opraubl TEINIOIHEPTETHIECKUX YCTAHOBOK
Tema 3. McnionHUTETbHBIE MEXaHU3MBI PETYISTOPOB
Tema 4. BapabaHHBIH KOTEN Kak 00BEKT yrpaBlieHHs. PerynupoBanue
JTABJICHUS TTapa ¥ TETUIOBON HAarpy3ku 0apabaHHOTO KOTJIa
Tema 5. PerynupoBaHue npouecca ropeHus Tolusa. Perynuposanue
pa3pexeHus B TOTIKE
Tema 6. PerynupoBanue TeMnepaTypbl HEPBUUHOTO NEpErpeBa napa Ha
BBIX0z1e OapabanHOTO KOTina. Perynnposanue nuranns 6apabaHHOTO
KOTJ1a BOJOU
Tema 7. [IpsMOTOYHBII TAPOBOM KOTEN KaK OOBEKT YIPABICHHUS.
PerynupoBaHuM TEITOBON HAIPY3KU M TEMIIEPATYPHOTO PEKUMA
MIEPBUYHOTO TPAKTa
Tema 8. PerynupoBanue TeMmnepaTypsl Ieperpesa nepBUYHOTO mapa
IPSIMOTOYHOI'O KOTJIA.
Tema 9. ABTOMaTH4YeCKO€ PETYINPOBAHNUE TOILTUBOTIOfAUYEH U
TOTUTMBOTIPUTOTOBICHHEM
Tema 10. ABTOMaTH3a1Msl YCTAHOBOK XMMHUYECKOI OUUCTKU BOJbBI
Tema 11. ABTOMaTHYECKOE PETyIUPOBAaHHUE A€a3PATOPHBIX U
PEMYKIIMOHHO-0XJIAIUTEIBHBIX YCTaHOBOK
Tema 12. Cuctema AUCTAaHLIMOHHOTO YIIPABICHUS
Tema 13. CucreMbl TOTHYECKOTO YIIPABICHHS
Tema 14. ABTOMaTHYECKHE TETUIOBBIC 3AIIUTHI M TEXHOJIOTHYECKAS
CUTHAITU3AIHS
Tema 15. PerynupoBanue Temneparypbl ieperpesa BTOPUYHOIo napa
P2 JlaGopatopHas OIIK-5-31;0I1K-5-
pabota Nel. V1;0I1K-5-32;0I1K-
HccnenoBanue 5-33;0I1K-5-
nepeaaToOYHbIX V2;0IIK-5-Y3;0IIK
XapaKTEPUCTUK -5-B1;0IIK-5-
THUIMOBBIX B2;0IIK-5-B3
JTIUHAMUAYECKUX
3BEHBEB
P3 JlabopaTopHas OIIK-5-31;0I1K-5-
pabota Ne2. 32;0I1K-5-33;0I1K-
DkcnepumentanbHoe | 5-Y 1;0I1K-5-
MOCTpOEHHUE ¥2;0I1K-5-Y3;0ITK
YaCTOTHBIX -5-B1;0IIK-5-
XapaKTEePUCTHUK B2;0TIIK-5-B3
THIOBBIX
JIUHAMUYECKUX
3BEHHEB

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMeH 10 TUCIUIUTHHE HEe TPETyCMOTpPEH.

JlcTaHIIMOHHO 3a4€T C OLIEHKOI MoskeT nmpoBoauThes B LMS Canvas. Tect conepxut 30 3ananuii. Ha pemenue orBogutcs 30
MHUHYT. Pa3peleHHbIe MOMBITKY - OJIHA.

O06pa3zerr 3agannii 1151 3a4€Ta C ONEHKOH, MPOBOIUMOTO aucTannnonHo B LMS Canvas (OITK-5-31,¥Y1,B1; IIK-1-31,Y1,B1; YK-3-
31,V1,B1)

1. TennoBbIMU TpOLIECCAMU HAa3bIBAIOTCSI:

- MIPOLIECCHI, CKOPOCTH MPOTEKAHUSI KOTOPBIX OIMPEENIeTCs CKOPOCTHIO MO/IBO/Ia PEarupyIOUINX BEIIECTB U OTBOJA
MPOJYKTOB PEAKIIHH;

- MPOLECCHI, CKOPOCTh MPOTEKAHUSI KOTOPHIX OMpENeNsieTcsl CKOPOCThIO MOABOA WIIM OTBOJIA TEIIa,

- MIPOLIECCHI, KOTOPBIC MPOTEKAIOT MPH TOBBIINICHHON TeMIEpaType;

- MIPOIIECCHI, COMPOBOXKIAIONINECS BBIICTICHUEM TeTlIa.

2. B TenmoBoM mponecce cpena ¢ 6oiee BBICOKOH TEMIEpaTypol Ha3bIBAaeTCs

- TEIUIOHOCUTEJIEM;

- XJIagarcHTOM;

- TETUIOTIPUEMHUKOM;

- XOJIOJUIbHUKOM.

3. JIBuKyIel CHIT0# TETI0OBBIX MPOLIECCOB SIBJISETCS:

- Pa3HOCTh B COCTaBE PEAKIIMOHHOW Cpe/bl Ha BXOJIE B amlmapar ¥ Ha BBIXOJE M3 HEro;

- Pa3HOCTh JaBlIeHHUsS Ha BXOJIE B amlllapaT M Ha BBIXOJE M3 HETO;




- TpajiieHT TeMIepaTyphbl;
- Pa3HOCTh MEXJY TEMIIEpaTypoil ChIpbsi U TEMIIEPATYPOil OKpY)Kalollel Cpembl.

4. HarpeBanue — 310:

- IpOIIeCcC TIOBBIICHNS TEMIIEPaTypsl IepepabaThIBacMBIX MaTE€pUaOB IIyTeM MOABOAA K HUM TEIUIA;

- IIpolecC MOBBILICHUSI TEMIIEPATyphl MepepadaTbiBAEMBbIX MAaTEPUANOB IyTEM OTBOJA OT HUX TEIUIa;

- IIPOLIECC CXKMDKEHMSI [TapOB BELIECTBA IyTEM OTBOJA OT HUX TEIUIa;

- IIOJIBE/ICHHE TeIlIa.

5. B xauecTBe TEIIOHOCUTENEH UCTIONb3YIOT:

- BO3yX U OCTPBIH map;

- TOIIOYHBIE Ta3bl U MPEIBAPUTEILHO HarpeThle MUHEpalIbHbIE Macia;

- TOIIOYHBIE Ta3bl M XOJOAUIBHBIC PACTBOPEL;

- BO3/yX U MpeIBapUTENbHO HAarpeThle MUHEpAIbHBIE Macya.

6. B TemoBbIX mpolieccax TEIIoTa NepeaeTces:

- HE caMOTIPOU3BOJIEHO OT Cpebl ¢ 0oJiee BBICOKOW TeMIepaTypoil K cpene ¢ 0oljiee HU3KOHW TeMIlepaTypoii;
- HE CaMOIIPOU3BOJBHO OT Cpesl ¢ Oosiee HU3KOI TeMmepaTypoil k cpefe ¢ 6oaee BBICOKOI TeMmeparypoi;
- CaMOTIPOU3BOJIBHO (0e3 3aTpaThl paboThI) OT Cpeasl ¢ OoJice BRICOKOW TEMIIEpaTypoil K cpese ¢ Ooliee HU3KOM
TeMIIepaTypou;

- CaMOIIPOU3BOJILHO (0€3 3aTpaThl paboTh) OT Cpedbl ¢ Ooee HU3KOH TeMIeparypol K cpeie ¢ 0oJiee BRICOKOU
TEMIIEpPaTypOil.

7. B TemioBoM mporiecce cpena ¢ 0oiee HU3KOH TeMIIepaTypoil Ha3bIBaeTCs:

- TEIUIOHOCUTEIIEM;

- XJIaJJareHTOM,;

- TEIUIONPUEMHHUKOM;

- XOJIOJUIILHUKOM.

8. K TennoBeIM npouieccaM OTHOCSITCS:

- OXJIaKAECHUE U DKCTPAKIHS;

- KOHJIEHCALUs U aAcopOLus;

- pekTH(UKAIUS W aACOPOIHS;

- HarpeBaHUe M KOHICHCAIIHSL.

9. OxutaX1eHue — ITO:

- MpOIIeCcC TIOHIKEHHS TEMIIEPaTyphl MepepadaThiBaeMBIX MAaTEPHAIOB IyTEM ITOJBOJA K HUM TeIlIa;

- IpoIecc TTOHIKEHH TEMIIEPaTyphl MepepadaThIBaeMBIX MaTEPHANIOB IIyTeM OTBOAA OT HHUX TEIUIA;

- MpolecC CXKMXKEHHSI MapOB BEIIECTBA IyTEM OTBOJA OT HUX TeIUIa;

- OTBEJCHUE TEIUIA.

10. B X07M0MIBHBIX OANTHSIX OXJIAXKIAEMbIi MaTepra:

- HETIOCPEACTBEHHO KOHTAKTUPYET C TEIJIOHOCUTENEM;

- KOCBEHHO KOHTAaKTHPYET C TEIUIOHOCHUTEJIEM Yepe3 CTEHKY allnapaTta;

— HEMNOCPEACTBEHHO KOHTAaKTUPYET C XJIaJareHTOM;

- KOCBEHHO KOHTaKTHPYeT C XJIAaIareHTOM 4epe3 CTEHKY aIlapara.

11. BemmapuBanue — 310:

- MPOIIECC TIOBBIIICHAS TEMIIEPATYpHI IepepadaThBACMBIX MaTEpPUAIOB ITyTEM ITOJBOIA K HUM TEIUIA;

- MIPOIIeCC TIOBBIICHNS TEMITEPaTyphl IepepadaThIBAEMBIX MaTepHalIoB;

- mporecc KOHIEHTPHUPOBAaHUS PAaCTBOPOB;

— mpouecC KOHUCHTPUPOBAHUA PACTBOPOB TBEPALIX HEJICTYUYUX BCHICCTB NYTEM YAAJICHUA U3 HUX JICTYYEro paCTBOPHUTEIIA

B BHUJIE Mapa.
12. B xayecTBe XJ1aareHTOB UCIOJIb3YIOT:

- BOJIy M XOJIOJUIbHBIE PACTBOPEI;

- TOIOYHBII a3 U BO3IYX;

- BOJISIHOM IIapy JIEKTPUYECKUH TOK;

- TOIIOYHBIH a3 U WIEKTPUYECKUN TOK.

13. B noBepXHOCTHBIX KOHJEHCATOPaX MPOUCXOIUT:

— CXKIKEHUE MapoB IPU HENOCPENCTBEHHOM KOHTAKTE UX € OXJAXIAIOLIEH BOJOM;
- CXKIKEHUE I1apOB Ha IOBEPXHOCTU CTEHKH allapara, OMbIBAEMOU TEIUIOHOCUTEIEM;
- CKIDKEHHE TapOB Ha MOBEPXHOCTH OXJIaXJaeMOW BOAOM CTEHKM ammapara;

- CKIDKEHHE MapoB IPHU HEMOCPEACTBEHHOM KOHTAKTE UX C TEINIOHOCUTENEM

14. [l BeIIapUBaHUS PACTBOPOB € BBICOKON TEMIIEPATYpOU KUIIEHHUS

UCIIONB3YIOT:

- ra30BbIil U AMEKTPUYECKUH HArpes;

- ra30Bblil HarpeB U BOISHON map;

- JJIEKTPUYECKUIl HAarpeB ¥ BOASHOU map;

- HarpeB BBHICOKOKUIIAIIMMH TEIIIOHOCHTENISIMU U BOJISIHBIM MApOM.

15. B Ten—noBBIX Ipolieccax NPUHUMAIOT y4acTHE:

- MUHMMYM JBE CPEJbl C PA3IMUYHBIMU TEMIIEpaTypamy;

- MUHHMMYM JB€ CPelbl C OJUHAKOBOHI TEMIIEpaTypoii;

- MHHUMYM OJIHa Cpefa;

- 000€ KOJIMYECTBO CPefl C OJUHAKOBOM TEMIEpaTypoOH.

16. OCHOBHO} XapaKTepUCTUKOM TEIJI0BOTO Mpolecca ABIsSeTCs:

- TeMIepaTypa TelJIOHOCHUTENS;




- TeMIepaTypa XJaJareHra;
- KOJIMUECTBO TEPEAaBaeMOro TeIla, o0 KOTOPOMY PaCcCUMTBHIBAETCS TEMIONEpearoIias MOBEPXHOCTD alapara;
- KOJINYECTBO IIEPEaBAEMOI0 BELIECTBA, 10 KOTOPOMY PACCUUTHIBAIOT pa3Mephl ammnapara.
17. K TemnoBbIM IPOLECCaM OTHOCATCSL:
- HCTapeHre N PEeKTU(HUKALINS;
- azicopOLyst ¥ KOHJCHCAINS;
- BBIITApUBAHHE M TETUIOOOMEH;
- pexTudukays 1 abcopOIus.
18. Konnencarus — 310:
- TIpOIIeCcC TIOHIKEHHS TEMIIEPaTyphl MepepadaThBaeMBIX MAaTEPHAIOB IIyTEM ITOBOJA K HUM TeIlIa;
- IpoIecC TTOHIKEHHS TEMIEPaTyphl MepepadaThIBaeMbIX MaTEPHANIOB IIyTeM OTBOAA OT HHUX TEIUIA;
- Ipolecc CXKIDKEHUS MapoB BELIeCTBa MyTeM OTBOAA OT HHUX TeIla;
- OTBE/ICHHE TEMJIa.
19. B X0101uIbHUKAX OXJIAXKIAEMbII MaTepHa:
- HETIOCPEACTBEHHO KOHTAKTUPYET C TEMJIOHOCUTENEM;
- KOCBEHHO KOHTaKTHPYeT C TEIUIOHOCUTEIIEM Yepe3 CTEHKY amnmapara;
- HEMOCPEACTBEHHO KOHTAaKTUPYET C XJIaJareHTOM;
KOCBEHHO KOHTaKTHPYeT C XJIAaIareHTOM 4epe3 CTEHKY aIlapara.
20 B Gapomerpuyecckux KOHIEHCaTOpax NPOUCXOIUT:
- CKI)KEHHE TapoB IPHU HETIOCPEACTBEHHOM KOHTAKTE UX C OXJaXKAAIoIEH BOIOI;
- CXKIKEHUE I1apOB HAa NOBEPXHOCTU CTEHKH aIllapara, OMbIBAEMOM TEIIOHOCUTENIEM;
- CKIDKEHHE TapOB Ha TMOBEPXHOCTH OXJIAXIAaeMOW BOAOM CTEHKM ammapara;
- CKIDKEHHE TapoB MPHU HETIOCPEACTBEHHOM KOHTAKTE UX C TEIUIOHOCUTEIIEM.
21. Ilo THIy MOBEPXHOCTH HArpeBa BIMTapHEIC alapaThl KIacCHQUIUPYIOT:
- C ToJlauei TEIUIOHOCUTENSI BHYTPh TPYOOK WM B MEXTPYOHOE HPOCTPAHCTBO;
- C MapoBOil pyOaIKoil, 3MEeBUKOBbIE U C TPYOUaTO MOBEPXHOCTHIO;
- C MapoBBIM 000TPEBOM, Ta30BBIM 000TPEBOM, 0OOIPEBOM BBICOKOTEMIIEPATYPHBIMU TEIZIOHOCUTENSIMH, C
AIIEKTPOOOOTPEBOM;
- Ha TOPU30HTAJbHbIE, BEPTHKANbHBIC U HAKIOHHBIC.
22.Kak Ha3bIBaeTCs MPOLECC, KOT/1a IEPEHOC TEIIOTHI OT OJHOM CpeAbl K APYroil 0CyIIecTB-IAeTCs Yepes pa3aemsIoulyto ux
TEIUIONPOBOJHYIO CTEHKY.
- Terionepenada
- KOHBEKIHS
- U3ITydeHHe
23. AnnapaTsl A7 IPOBEAEHMUSI IIpoliecca TEIUIONepeIayn.
- IUKIIOHBI
- TEII000MEHHUKH
- OTCTOMHUKHU
24. IlepeHOC TEIIOThI B CTEHKE IPOUCXOAUT IIyTEM
- TEeMJIONPOBOAHOCTH
- KOHBEKTHBHOI'O IEpeHoca
- TEIUIOBOTO M3JIy4EeHUs
25. Kaxk Ha3bIBaeTCs MEPEHOC TEIUIOTHI OT XKUAKOCTU K CTEHKE MIIM OT CTEHKH K XKUAKOCTU
- KOHBEKIIHs
- U3IIy4eHUe
- TEII00TIa49a
26. YTBepKACHUE, YTO YCTAHOBHUBIIMIACS yAENbHBIH TEMIOBOM MOTOK MPOMOPIHOHATIEH TeM-IIEPaTypHOMY IPaJIUeHTY, OTHOCUTCS K

- 3akony Ilackans

- 3akony Dypbe

- ypaBHeHuto Knaitnepona

27. MoeT MPOUCXOIUTH TOJBKO B )KUAKOCTAX WM Ta3ax.

- Terionepenada

- KOHBEKIHs

- U3ITydeHHe

28. KonuuecTBo Iy4UCTON 3HEPTUU B €MHUILY BpDEMEHH Ha3bIBAETCSL.
- JIYYUCTBIM IIOTOKOM

- MarHUTHBIM OTOKOM

- SIIEKTPOMArHUTHBIM TTOTOKOM

29. ITapamnenbHOE B OJHOM HAIIPAaBICHUU JBUKECHUE TEILIOHOCUTENEH HAa3bIBACTCSL.
- MPOTUBOTOKOM

- IPSIMOTOKOM

- MePEKPECTHBIM TOKOM

30. B xauecTBe TEIUIOHOCUTENS HE HCIIOIB3YIOT

- nap

- BOJIY

- OMYITbCHH




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (oMalrHel) paboTsI HCIONb3yeTcss OMHApHAs CHCTeMa, KOTopast
HpeIyCMaTPUBACT CIEAYIOIINE PE3YJIbTAThl U KPUTEPUH OLICHHUBAHHUS:

Pesynbrar oueHuBaHus Kpurepun oueHku

«3aUTCHO»: BrimosHEHB! Bce 3aaHUs] KOHTPOJIBHOI paboThl, 1100 IOMYIIeHE HEe3HAYUTEIbHbBIC OIMINOKH TIPH
BBIIOJIHEHHH.

«HE 3a4TEHO»: CTyzeHT He BBIIOJIHUI WX BBINOJIHHUI HEMIPABUIBHO 3aJaHUSI KOHTPOJIBHOM PaboTBhI.

OreHKa pe3ynbTaToOB 3a4eTa C OI[CHKON OCYIIECTBIISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOILIOY», «yIOBICTBOPUTEIEHOY,
«HEYJIOBIETBOPHUTEIBHOY). 3a4€T C OIEHKOW CUMTACTCS MPOIICHHBIM YCIEIIHO, €CJIU IIPH €r0 IPOBEICHNH MOTy4deHa OIICHKA He
HIKE «yIAOBJIETBOPUTEILHO.

ITpu moBexeHny 3a4dera ¢ OLEHKOHW B MMCHBMEHHOW (hOpME KPUTEPHUSIMHU OIICHKH SIBIISIOTCS

«OT1nnaHOY: O6a Bompoca OwieTa U3JI0KEHBI TTOTHO (B paMKax MpOTpaMMbl Kypca WM JIEKIIMOHHOTO Kypca) W TOYHO.
CrocoOHOCTh CaMOCTOSITENBHO MBICIHTD, SICHO M TIOCTE0BATEILHO U3JIaraTh CoAepKaHue OTBeTa, yMeHHe 0000IIaTh MaTepuall,
JieTIaTh BBIBOAKL. [IpaBriIbHBIC OTBETHI HA JOMOJIHUTEIBHBIC (IIPOBEPOYHBIC) BOIIPOCH B paMKkax Omiera. [TogpoOHOe n3noxeHne
OCHOBHBIX NOJIO)KEHHMI oTBeTa B JlucTe ycTHOTO ompoca.

«Xopomro»: O0a Bompoca WM OJMH W3 HUX B IIEJIOM PACKPBITHI, HO M3JI0XKEHBI HEOCTATOYHO MOTHO (He MeHee, 4eM Ha 80
—90 %), m0o B OTBETE COAEPKATCS HETOUHOCTH (B IMEHAX, XPOHOJIOTUH, B HA3BAHUU TEPMUHA NPH MOHUMAHHUU €0 CYTH U T.1.).
Hamame mocraTodHo moapoOHEIX 3amuceil B JIucte ycTHOTO ommpoca.

«Y IOBIETBOPUTEILHO»: W3noxxenne Kaxa0ro Bompoca B HE MeHee, 9eM Ha 60 %, rpyOble OmMOKH B ITEPHOIU3AIIX,
KJIaccu(UKalMIX, TPAKTOBKE OCHOBHBIX MOHATUH U T.1I. He3HaHMe 0THOTO U3 BOIIPOCOB MOKET OBITH KOMIEHCUPOBAHO IPYTHUM
BOIIPOCOM (Ha yCMOTpEHHUE NperoiaBaTesis) Ipy COOTBETCTBYIOIIEH 3anucH B JIucte ycTHOro onpoca. HenocnenosarensHoe
M3JI0KEHNE MaTepuala, HeyMEeHHE IeNIaTh BBIBOIBI.

«HeymoBaeTBOpUTETEHON: OrtcyrcrBue 3ammceil B JIucte ycTHOTO Ompoca, 0OTKa3 OT OTBETa, MOJAMEHA OJHOTO BOIpOca
JIpYruM, HaJu4yue mmnapraiku. M3noxenue BonpocoB MeHee, yeM Ha 60 %. He3HaHue OCHOBHBIX MOHATUH U NOJOXKEHUH TEMBIL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHal.

IIpn moBeneHNM 3aueTa ¢ OLEHKOI B JOpMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMH OLCHKH SBIISFOTCS:

«OTnu4HO»: Iomyuenue 6onee 90 % OGanaoB MO TECTY NMPHU BHINOJHEHNH TECTa 3@ PETTAMEHTUPOBAHHOE BpeMs
«Xoporo»: IMony4yenue ot 75 no 90 % GaIOB MO TECTY MPH BBIMOJHEHUN TECTa 32 PETJIAMEHTHPOBAHHOE BpeMs
«Y IOBJIETBOPHUTEIHLHOY: IMonrygenue ot 50 mo 75 % GaJIOB IO TECTY MPH BBHIMOJHEHHN TECTa 32 PETJIaMEHTHPOBAHHOE

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue Bubanoreka W3parenscTBoO, rOf, 311. aapec
J1.1 |C. Jlykun DU3UUECKOE MOACTIUPOBAHUE UYepenosew : M3narenscreo UI'Y, 2016,
MPOLIECCOB Mepeaayn 2016, http://biblioclub.ru/index.php?
TEIUIOTHI : Y4eOHOe mocooue page=book&id=434810
6.1.2. JlonoHUTeILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBoO, rOf, 31. aapec
JI2.1 |Ilox pen. Temrorexuunka: Y4eOHHK M.: MI'TY um.H.D.baymana, 2004,
A.M.ApxapoBa
JI2.2 | HoBuxos C.H. OnruMu3anus CUCTEM HoBocubupck : HI'TY, 2011,
aBTOMAaTHU3AINH http://biblioclub.ru/index.php?
TEIUIOIHEPTeTHUECKUX page=book&id=436022

MPOIIECCOB : YUeOHHUK

6.1.3. MeTroauyeckue pa3padoTku

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka M3parenscTBo, rOf, 3I1. aapec
JI3.1 | Jlunus K.B. Teopust aBTOMaTHYECKOTO Hosorpounk: HO HUTY «MHUCuCp,
yrpasnenus: JlabopaTopHbIit 2016, http://elibrary.misis.ru;
MPAaKTUKYM www.nf.misis.ru
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»

D1 | ABTOMaTH3aIus TEIUIOBBIX MPOIECCOB https://Ims.misis.ru

32 | Poccuiickas HaydHas 3JEKTpOHHAS OUOIHOTEKA www.elibrary.ru

33 | KubepJlennka https://cyberleninka.ru/

D4 |H® HUTY MUCuC www.nf.misis.ru

6.3 TlepeueHb NPOrpaMMHOro odecrneyeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 | IIO Microsoft Office Access 2007

1.3 |(IIO MATLAB & Simulink




1.4 [IIO Adobe Reader

1.5 |I1O AatuBupyc Dr Web Suite

I1.6 | I1IO DjVu Solo 3.1

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX

N.1 |https://new.fips.ru/ - ®eaepanbHBIil HHCTUTYT IPOMBIIUIEHHOW COOCTBEHHOCTH

N.2 |http://window.edu.ru - UadopmarnmonHas cucrema « EnnHOE OKHO JTocTyma K 00pa3oBaTeIbHBIM pecypcam»

N.3 |http:/electricalschool.info/electronica/994-analogovaja-i-cifrovaja-jelektronika.html - Illkona 1ist 2MeKTpUKOB

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenune OcHarienue

238 VYuebnas maboparopus (xommbioTepHbIH | Komnbiorep B coope 04 22 0270, 12 mt.
KJacc) CToJ1 KOMIIBIOTEPHBIH, 12 mIT.

Kpecno komnsroreproe, 12 mr.

Crym, 11 mr.

Hocka yuennueckas, 1 mr.
Mapmpyruzarop, 1 wr.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

B nporiecce n3yyeHus: AUCLUIIMHBI BBIIENSIOT 1Ba BU/Ia CAMOCTOSITENIbHON pabOThI: - ayAUTOpHAsl; - BHEAyAUTOpHAs. AyaUTOpHAas
caMoCTOsITeNIbHAs paboTa 110 TUCHUILIHHE BEIIOTHSICTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTeNs.
BreaynuropHas camocTosTeIbHAS padoTa - ITaHupyeMast yaeOHast paboTa 00yJaroniMcs, BEIIOTHAEMAs BO BHEAYJUTOPHOE
BpeMs 110 33JaHUI0 U IIPU METOANYECKOM PYKOBOJACTBE MPEToaBaTelsi, HO 03 ero HeMmoCPeACTBEHHOTO y4acTHsl.
CamocrosTenbHas paboTa, He IPEeayCMOTPEHHAS TPOTPaMMOil y4eOHOW TUCIUIUTHHEL, PACKPHIBAIONICH N KOHKPETH3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRICTCS 00yIaloMUMCcs HHUIIMATHBHO, C IETBI0 PeaTH3allii COOCTBEHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6o7ee 3 PeKTHBHOTO BBIIOIHEHUS CAMOCTOSTENBHON pabOThI IO TUCHUIIIMHE IIPEoAaBaTelb PEKOMEHAYeT UCTOUHHKHY IS
paboThl, XapakTepu3yeT HauboJiee palMOHANBHYIO0 METOIUKY CAMOCTOSATENEHON pabOThl, IEMOHCTPUPYET paHee BBHIIOIHEHHbIE
oOyJaromuMucs padoTH U T. TI. BUIIBI 3a1aHmil U1 BHEAYJUTOPHOI CaMOCTOSTENEHOH paboThI, HX COJECpKaHNE U XapaKTep MOTYT
UMETh BapUaTHUBHEIHN U T depeHnnpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocrosTenbHas padoTa MOXKET OCYIIECTBIATHCS HHANBUIYAIBLHO WM TPYIIaMU CTYIEHTOB online (paboTa B 21eKTPOHHOK
nHpopMannonHo-oopasosarenbHoi cpene HUTY «MUCuCy» (OMOC), yacThio KOTOPOI HENOCPEACTBEHHO NPEIHA3HAYCHHOH ISt
OCYIIIECTBJICHUS] 00pa30BaTEIBHOTO MpoIlecca SIBISETCS DISKTPOHHBIN 00pa3zoBarenbHblid pecypc LMS Canvas.) 1 Ha 3aHATHAX B
3aBHCHMOCTH OT LI, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CIOKHOCTH. Bo3MoXxkHO poBeneHue
CHHXPOHHOH pabOTHI CO CTy/IEHTaMH ¢ ucnoib3oBanreM Microsoft Teams wnu Zoom. KOHTpoJIb pe3ynbTaToB BHEAYIUTOPHOM
CaMOCTOSITEIIFHOM PabOTHI OCYIIECTBIIETCS B IIpeiesiax BpEMEHH, OTBEICHHOTO Ha 00s3aTeNIbHbIC yaeOHBIe 3aHATHS 110
JUCIUIIIMHE Ha MPAaKTHIECKUX , JJAOOPATOPHBIX 3aHATHIX.




