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Pabouast mporpamMMa TUCIUTUTMHBI COCTABIIEHA B COOTBETCTBUU C (peIepAIbHBIM TOCYIapCTBEHHBIM
o0OpasoBaresbHBIM CTaHIapTOM Bbiciiero oopazoBanus (OI'OC BO) mo HanpaBieHHIO MTOATOTOBKU
16.03.01 Texuuueckas Qpusmka.

[IporpamMmy coctaBui (1): /

CmupHOoBa M.A., K.ILH., TOIIEHT KadeIpbl JIEKTPOIHEPTETUKH U (HU3UKU L//,

Pabouass mporpamMma JHCHMIUIAHBI YTBEPXKJICHA Ha 3aceJaHUM KadeApbl 3JIEKTPOIHEPTETHKUA U
¢usuku, mporokoa Ne 1 ot 19 cenrsiops 2024 r.

3aBenyromuii kadeapoii:

I.11.H., mpodeccop Makcumor B.I1. 7 i
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1. Heab u 3agaum AMCUMILIAHBI (MOIYJIs1)

Hesab nucuumiInHbl (MOIYJIsA) —

[lenp W3ydeHHS IUCHUIUIMHBI - BOOPYKEHHUE CTYACHTOB 3HAaHUSAMHU (yHIaMEHTAIbHBIX
3aKOHOB, SIBJISIIOIIUXCS OCHOBOW  (DYHKIIMOHUPOBAHHWS TEIUIOBBIX MAIlMH U  almaparos,
MPEICTABIICHUSIMHU O pabOUMX MPOIEccax, MPOTEKAOIINX B TETUIOBBIX MAITMHAX W UX d3PPEKTUBHOCTH,
0 CBOMCTBaxX pab0OYMX TEJI U TEIUIOHOCHUTEIICH

3apaum QM CHUILTHHBI (MO1YJIs):

OByazieHue CTyJA€HTaMH OCHOBHBIMH MOHSTUAMH TEXHUYECKOU TEPMOJIUHAMUKH,

TEPMHHOJIOTHUEN, 3aKOHAMMU;

OBnazieHue CTyIGHTaMH OCHOBHBIMU MPOLIECCAMU, TPOTEKAIOIIMMHU B TEIIJIOBBIX MaIlIMHAX;

OBnajzieHue CTyIEHTaMH METOJJaMHU pacueTa TEPMOJAMHAMUYECKUX MPOIECCOB;

OByaieHue CTyICHTAMH METOIaMU pacyeTa U SKCIEPUMEHTAIILHOTO ONPEACICHUS CBOMCTB

pabouux Tell U TEIJIOHOCUTENEH

OBnaneHue CTyJeHTaMH OCHOBHBIMHU TPEOOBAHUSIMHU, XapaKTEPU3YIOIIUMU

po(heCcCHOHATTLHYIO IeATEILHOCTh OAKaIaBpPOB.

2. MecTo AU cUMILIMHBI (MOYJIsI) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Jucnurmmuaa b1.0.15.01 «TexHuueckass TEpMOJWHAMHKA» OTHOCHTCS K 0a30BOM 4YacTh
6moka 1 OOII «AucuummHel (MOAYIH)» y4eOHOTO IJIaHa;

Jucnunimna u3yyaetcs Ha 3 Kypce, B 5 cemectpe.
Nzyuenuto nucuumivbbl « TexHUYECKast TEPMOAMHAMUKAY IPEIIECTBYET
(IpaKTHK):

®duzuka, MareMaTruka, X AMHSI.

OcBoeHre AUCIUIUTHHBI « TeXHUYecKas TEPMOJIMHAMUKAY SBIIICTCS HEOOXOIUMON OCHOBOM
JUTSL TIOCJIETYIOIIETO U3yUeHUsI JUCIUIUIMH (TpakTHK): Terno-maccooomen; Termmo-maccooOMeHHOE
ob0opynoBanue mNpeAnpuaTuid, XOJOAWIbHBIE MAIIUHBI W YCTAaHOBKH, TeIJIOBBIE MAIIUHBI U
YCTaHOBKH, a TaKXKe MOJATOTOBKA K MPOIEAYPE 3aIIUTHI M 3aIUTa BBHITYCKHON KBaTU(DUKAITMOHHOM
paloTHI.

B mnporecce u3ydeHUs AUCHUIUIMHBI CTYACHT TOTOBHTCS K BHUJAM MPO(EeCCHOHATBHON
JeSITeNIbHOCTH U PelIeHUI0 MpodecCHoHaIbHbIX 3a1a4, npeaycMorpeHHbIx @I'OC BO u yuebHbIM
TJTAHOM.

OCBOCHUC JUCHUILINH

3. @opMupyemMble KOMIETEHIHMH W WHIMKATOPHI UX JOCTH:KEHHS MO TUCIHUILINHE
(MmoayJ110)

(Koast u ¢popMynMpoBKH KOMIETEHIMH B Tabuuie H0KHbEl cooTBeTcTBoBaTh ®I'OC BO M

OIIOII (mpu Hamu4um)
Komnerennus YpoBennb OIIK - 4.1. OIIK - 4.2. OIIK - 4.3.
OCBOCHMHSI 3Hanus Ymenust HaBbiku
OIIK-4 ba3zoBbrit JoskeH 3HaTh: Homken ymers: | JloJkeH BJageTh
Crniocoben 3HaTh OCHOBHBIE MIPUMEHSATH HaBBIKaMHu paOOThI
CaMOCTOSITEITLHO METO/bI POBECHUS | TOTyYCHHbIE ¢ yueOHOI
MIPOBOTUTH AKCIIEPUMEHTAIBHBI | 3HAHUS JUTEPATypOr U
TEOPETUYECKUE U X UCCIIEZIOBaHU, MaTEeMaTHKU K | AJIEKTPOHHBIMU
AKCIIEPUMEHTAIbHBIE 00paboTKu 1 perieHuto 3a1a4 | 6a3aMu TaHHBIX;
UCCIIE/IOBaHMS B MIPECTABICHUS TEXHUUECKON HABBIKAMU PEIICHUS
n30paHHO# o0nacTu MOJIYYEHHBIX B XOJIe |TEPMOJAMHAMUK |3a/1a4 BEKTOPHOM
TEXHUYECKOM MIPOBEACHUS u anreOpsl,
busukw, IKCTICPUMEHTOB nuddepeHraIbHOT
MCIOJIb30BaTh JTaHHBIX B 0 U UHTETPAIILHOTO
OCHOBHBIE ITPHUEMBI n30paHHOM 00JaCTH HCUYUCIICHUI
00paboOTKHU U TEXHUUYECKON




MpEeACTaBICHUS TEPMOTUHAMUKH
MOJIYYEHHBIX [ToBbiieHns! | JloJ/zKeH 3HATH: JoJxeHn ymersh: | /lo/keH BiaajgeTb
JAHHBIX, YUUTHIBATD | i METO/bI PELICHUS MOCTaBUTh U HABBIKAMH
COBpPEMEHHBIE 3a/1a4 TeXHUYECKOH |pemuTs 3agaun | CiocobeH
TEHJICHLIUU TEPMOJIUHAMUKHU TEXHUYECKON IIPOBOJIUTH
pa3BUTHS TEPMOJIMHAMUK | TEOPETUUYECKUE U
TEXHUYECKOU u 3KCHEPUMEHTAJIbHbBIE
(bu3uKK B cBOCH HCCJIEeI0BaHUS,
npodeccnoHanbHOM YUUTBIBASI
JEATEIIbHOCTH COBpPEMEHHBIE
npodeccnoHambHbBIX TEHJECHUUHU Pa3BUTHS
3a1a4 TEXHUYECKON
bu3uKu
Bricokuii JoJkeH 3HATD: JoJxen ymerh: | lo/keH BiaajgeTb
METO/bI PELICHUS IIOCTaBUTh U HABBIKAMH
3a7a4 TEXHUYECKOW |PElIUTh 3aJa4i | COCTABJICHUS U
TEPMOJIUHAMUKHU TEXHUYECKOMN pELIeHUs] ypaBHEHUI
TEPMOJMHAMHUK | TEXHHYECKOU
" TEPMOIUHAMUKHU

4. CTpPYKTYypa M cojiep:KaHue TUCHUIIUHDBI (MOIYJIs1)

4.1. CTpyKTypa IMCHUILTHHBI (MOAYJIST)

OO0mass TpyHOEMKOCTh ITUCHHUIUIMHBI (MOJynsi) coctaBinseT 3 3adeTHbIX enuHui (108
aKaJIEeMUYECKHX YaCOB).

(B Tabnmune B pasmenax «KontakTHas pabotay u  «CamocTosTenbHas paboTay
MEPEUYHCIISIOTCS TOJIBKO peaiu3yembie BUAbI paboThl. Ecim muctmmanaa (MOIysb) M3ydaeTcs B
HECKOJIbKUX CEMECTpax, TO B TAOJIHIIE pa3MeIIaeTcsi Hy>KHOE KOJMYECTBO CTOIOIIOB).

S cemecTp
OO01mas TPy10eMKOCTh 108
KonrTakTHas padora: 34
Jlextuu (Jlek) 14
[Ipaktuueckue 3anstus (I1P) 16
JIaGopatopubie pabotsl (JIab) HET
KonTaktHas pabora B nepuop reoperndeckoro ooyuenus (KontTO) 4
IIpoBeneHne TEKymnux KOHCYJIbTallui
[TpomexyTouHas aTTecTanus (3a4er) JuddepenurpoBaHHbIit
CamocrosiTesibHasi padora: 74
- BBINOJIHEHUE UHAMBHIyaIbHOTO TBOpueckoro 3afganus (UT3); 10
- BBINIOJIHEHUE pacuyeTHO-rpaduueckoro 3aganus (PI3); 10
- CAaMOCTOSATEJILHOE N3YyUeHHUE pa3/iesioB (MepeuncinTh); 10
- CaMOIIOATOTOBKA (IMTPOpabOTKa U TOBTOPEHUE JIEKIIMOHHOTO 10
MaTepHuaia U MaTepuaia yaeOHHUKOB U y4eOHBIX MOCOOMIA); 10
- TOJITOTOBKA K MPAKTHYECKUM 3aHSTHSIM; 10
- MOJITOTOBKA K KOJUIOKBHYMaM;
- IOATOTOBKA K MPOMEKYTOYHON aTTeCTalluu U T.I1.) 14

4.2. PacnipeaesjieHne BHA0OB padoThbl U MX TPYA0EMKOCTH MO pa3jeaM JAUCHHUILIMHBI
(MmonxyJis)

(ITpu peanuzanumu 0Opa30BATEIHHOM MPOTPAMMBI IO OYHO-3a0YHOM M 3a04HOU (hopmam
o0y4yeHHs TabIHIa COCTABIACTCS Ul KaXKI0H POpMBbI)




Ounas popma 0OydeHUSs

Bunsl yueOHOM

paboTHI (B "acax)
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4 Her | 15 | Omnpoc,
. JIUCKYCCUS
Pa3ngen 1Kpyroseie npouneccol. Bropoii 3axkon et 4 ’
TepMOJIUHAMHUKH. )
MpaKTHYeCKas
paboTa
1 1 Ompoc,
[TpeameT TexHMYECKOH TepMOAWHAMUKH. TepMoIuHAMUKA JICKycCus,
u ee MeroA. TepMoarHAMHUIECKAs TecT,
cucreMa. TepMOAMHAMUYECKHH TPOIiece MIPaKTHYECKas
pabota
2 [TapameTpsl cocTossHUSA. Y paBHEHHE COCTOSHUS HI€AIbHOIO 1 Ompoc,
raza. CMecH uyieallbHbIX ra30B JICKycCus,
TecT,
MpaKTHYeCKas
paboTa
3 IlepBbIit 3aK0H TepMOAMHAMUKY. BHYTpeHHAS SHEprus U 1 Omnpoc,
paboTa usmeHeHus oobema. Buernss padora. Terutora. JIUCKyCCHS,
TeCT,
MpaKTHYEeCKas
pabota
4 1 Ompoc,
HCKYCCHS
OHTanbnus. YpaBHEHHE IEPBOro 3aKOHA ?E:CT Y ’
TEPMOJMHAMUKH Yepe3 SHTAIBIHNIO. TeruioeMKoCTh ra3oB ’
MIPaKTHYECKas
pabota
2 Her | 16 | Omnpoc,
. HCKYCCHS
Pa3gen 2 Kpyrossie npouecchl. Bropoii 3akoH feCT Y ’
TepMOJIUHAMUKH. )
MpaKTHYEeCKas
pabora
6 N 1 Omnpoc
TepmoauHamuyeckue nukisl. Tepmuyeckuit KITI. )11/1(2( C’CHH
DopMyITHPOBKH BTOPOTO 3aKOHA TEPMOJNHAMHUKH. DHTPOTIHSL. TeCTy ’
V3meHeHHe SHTPONHK B HEOOPATUMBIX ’
MpaKTHYEeCKas
mpoueccax.
pabora
8 1 Omnpoc,
Kpyrossie npoueccs! (unkibt). [IpsiMoii 1 oOpaTHBIH JUCKYyCCHs,
muknel  KaprHo. Teopema Kapno. Okceprusti TeIUIOTHL TECT,
DKceprus oToKa padovero Tena. MIpaKTHYECKas
pabora
2 Her | 10 | Ompoc,
JTUCKYCCHS
Pa3nen 3 Iuddepenunanbubie ypaBHeHUs et Y ’
TePMOAUHAMUKH i
MPaKTHYECKas
pabota
12 | Xapakrepuctuueckue GpyHKINH 1 1 Ompoc,
TEPMOJMHAMHUYIECKUE TOTCHIIUATIBI. JICKycCus,
TecT,
NpaKTHYECKas
pabora




13

OcHoBHbIe U GEepeHITATbHBIC YPABHCHHS TEPMOINHAMHUKH.
CoortHomenuss Makcseia.

VYpaBrenus [ m66ca-I'enpmronpna. YpaBHEHUS TBHKCHUS
TOYKH.

Ormpoc,
JTUCKYyCCHsI,
TecT,
MpaKTHYECKas
pabota

Pa3znen 4 OcHoBHBbIE TePMOTUHAMHYECKHE MPOLECCHI
peajbHBIX ra3oB

HET

Omnpoc,
JIUCKYCCHSI,
TecT,
MpaKTHYECKasI
pabota

18

®da30BbIC IEPeX0abl. Y CTOMUUBOCTh (Pa3. YpaBHEHHE
Knaneiipona-Knay3uca

Ompoc,
JTIUCKYCCHS,
TeCT,
MPaKTHYECKAsT
paboTa

IMpouecc napoobpazoBanus. OCHOBHBIE ITapaMETPHI
BOJTHOTO napa. TepMoIuHaMHYECKUE ITPOIECCHl BOJISHOTO
napa.

Ompoc,
JHCKYCCHS,
TecT,
HpaKTHYEeCKast
pabota

Pasnen 5 HUcredyenue razos M napos

15

Ormpoc,
JTIUCKYCCHS,
TecT,
MpaKTHYeCKas
paboTa

Hcreuenue U3 Cy>KUBAIOIIUXCS COILT M COILIA
JlaBans. [IpoccenupoBanue ra3oB U napoB. P Qexrt
Jxoyna-Tomncona.

Ompoc,
JIICKyCCHsl,
TecT,
MpaKTHYeCKas
pabota

[{uxier KOMIpeccopoB

Ormpoc,
JIICKycCus,
TecT,
MIPaKTHYECKast
pabota

]_[I/IKJ'IBI ,I[BPIFaTeJIeﬁ BHYTPCHHCTO CropaHus

Ompoc,
JTUCKYCCHS,
TecT,
MpaKTHYEeCKas
pabora

I{uk61 MapoTypOMHHBIX yCTaHOBOK.

Ompoc,
JIUCKyccus,
TecT,
MIpaKTHYECKas
pabora

]_[I/IKJ'ILI XOJOAWIBHBIX MalllMH U TCIIJIOBBIX HACOCOB

Ormpoc,
JIICKyccus,
TecT,
MIpaKTHYECKas
pabora

Pa3zgen 6 OcHOBBI XUMHYECKOH TePMOIUHAMHUKHA

Ormpoc,
JIUCKycCcus,
TECT,
MPAaKTHIECKast
pabora

OCHOBHBIE 3aKOHBI XMMUYECKOM TEPMOJUHAMUKHA
TepMOZ[I/IHaMI/I‘{eCKI/IC MMOTCHIIUAJIBI

Ompoc,
JIUCKYyCCHSI,
TecT,
NpaKTHYECKas
pabora

3auder ¢ oneHKOM

HUTOI'o

14

16

79




4.3. Conep:xanue pa3iei0B TUCHUTLINHBI

Pazgen CopeprkaHue TeMbI
Paznen 1 IIpeameT TeXHUYECKON TEPMOAUHAMUKU. TepMOAMHAMYKA U €€ METO/,.
Texauueckas TepmonuHamuueckas cucreMa. TepmoauHamudeckuil npouecc. Ilapamerpsl

TEPMOAHAMHUKA U €€
3aKOHBI

COCTOSTHUS. Y paBHEHHE COCTOSHISI HealbHOTO ra3a CMecH H/leaTbHbIX Ta30B.
[lepBrlit 3aK0H TEpMOAMHAMUKH. BHYyTpeHH:Is SHEpTUs 1 paboTa M3MEHEHUs
o0bema. BuemrHsst pabota. Temnora. DHTanbnus. Y paBHEeHHE IEPBOTO 3aKOHA
TEPMOIMHAMUKHY Yepe3 SHTANBINIO. TemI0eMKOCTh Ta30B.

Pazgen 2

Tepmonunamuueckue HUKiIbl. Tepmuueckuii KIII. @opMyaupoBKH BTOPOro 3aKOHA
TEPMOJIMHAMUKHU. DHTpOIUs. VI3MEHEHHE S3HTPOITUU B HEOOPATHUMBIX MPOLIECCAX.
Kpyrossie npomeccsr (1ukibl). [Ipsmoit u obpaThblii iukisl Kapro. Teopema
Kapno. Dkceprus TerioTsl. DKceprust MoToka pabodero Tena.

Pasznen 3

XapaxkTepucTH4ecKre (GYHKINU U TEPMOJHHAMUYECKHE TTOTeHIHaIbl. OCHOBHbIE
muddepeHnnanbHble ypaBHeHHs TepMoanHamMuky. CooTHoLIeHns MakcBea.
Ypaeuenus ['n66ca-I'enpmrobia.

Paznen 4

®da3oBbIe IEpexoApl. Y cTOWYMBOCTS (a3. YpaBHeHue Knaneiipona-Knaysuca.
Tepmuueckue 1 KalopU4eCKUE CBOMCTBA pealbHbIX T'a30B. Y PaBHEHUE COCTOSHUSA
peanbHbIX Ta3oB. [Iponecc napooOpazoBanus. OCHOBHbIE IIAPAMETPhI BOJISTHOTO
napa. TepMoaHaMHUYeCKUe MPOLECChl BOISHOTO Mapa.

Pasnen 5

[IepBbIil 3aKOH TEPMOAUHAMUKH 1Sl HOTOKA. CBSI3b U3BMEHEHUS] CKOPOCTH U
MapaMeTpoB COCTOSIHUS B MOTOKe. CKOPOCTH 3ByKa

CooTHOIIEHHE MEXAY CTATUYECKUMHU MapaMeTpaMy U apaMeTpaMu TOPMOXKEHHUS.
HcTeuenne U3 cy>kKMBArOIINXCs COIUT U coruta JlaBans

HpoccennpoBanue razos u nmapos. D ekt Ixoymnsa-Tommcona.

Huksr komnpeccopoB. OAHOCTyINIEHYATOE cxKaThe. MHOTOCTYIIEHUaTOe CKaThe
Onenka 3pQeKTHBHOCTH PaboThl KOMIIpeccopoB. LIMKibl nBUTaTENeH
BHYTPEHHETO cropanusi. MeToas! TepMOIMHAMUYECKOTO aHaIU3a IUKIOB. [{nkis
JBC ¢ moBoIoM TETJIOTHI MPH MOCTOSHHOM 00beMe, TIPU MIOCTOSTHHOM JIaBJICHHH,
CO CMEIIaHHBIM TIOABOAOM TETUTOTHI LIUKITbI ra30TypOMHHBIX YCTaHOBOK CO
CropaHueM TOIUIMBA MPH NOCTOSIHHOM JIaBIEHUH, IPU TIOCTOSIHHOM 00beMe.
kel napoTypOuHHBIX yeTaHOBOK. Lk Kapro mist BogsiHOoTO mapa. [ukn
Penkuna 6e3 neperpesa napa. Llukn PeHkrHA ¢ TpOMEKyTOYHBIM ITEPErPeBOM
napa. PerenepaTHBHbIN UK NapOTypOUHHON ycTaHOBKH. KOMOMHMpOBaHHbIE
kbl TermnopukannoHHsle TapoTypOUHHbBIE YCTAaHOBKU. DKCEPreTHUECKUM
a"anu3 [ITY. [{ukibl X0JIOJUIBHBIX MAIMH U TEMJIOBBIX HACOCOB

Pazgen 6

OcHOBHBIE 3aKOHBI XUMHUYECKOH TePMOIUHAMUKH. TepMoInHaMU4ecKHe
MOTEHIMANIbl. XHMUYECKOE pABHOBECHE TEPMOXUMUYECKON CUCTEMBI

4.4 Tembl U IVIAHBI IPAKTHYECKUX 3AHATHH

[Tpumep onucaHus TPAKTUUECKOTO 3aHATHUSA:

IIpakTuueckoe 3ansitue (B popme cemunapa) 1 (2 4.) Tema «TepmognunaMuka noToxa»

Bonpocbl aasi o0cy:xkaenmusi: OrnpesesieHHe OCHOBHBIX IapaMeTpPOB COCTOSIHHMS Tasa,
WCMOJIb3Ys eNUHUIBI n3Mepennii B cucreme CU. Omnpenenenne TEMIOEMKOCTEN UICaIbHbIX T'a30B;
OIIpEEIIEHUE TEINIOEMKOCTH CMECH MJIeaNbHbIX razoB. CkopocTh 3ByKa. Kpurnueckas ckopocTs u
KPUTHYECKHE ITapaMeTphl PU UCTEUEHUH Yepe3 COILIO.

CooTHolIeHHE MEXKAY CAMHUIIAMHU TABJICHUSA




Haumeno | HproToH bap Kunorpam | ®@usnueck | Mwuume | Muuinme | AHMIHICK
BaHUE Ha M-CHJIa Ha ast TP D uit QyHT
SAVHMIIBI | KBaJpaTH KBaJIpaTH | arMocdep | BOASHOTO | PTYTHOIO Ha
I METP, BIil METD, a, aT™M cToJI0A, cToJ10a, KBaJ[paTH
Ila Kre/m2 MM.BOJI.CT | MM.PT.CT. | BIH JIOWM,
. ibf/in?
11la 1 1-10° 1,101972 | 0,98692- | 0,101972 750,06 14,5038-
107° 107° 107°
1 Gap 10° 1 10197,2 0,98692 10197,2 750,06 14,5038
1 kre/m? 9,80665 | 9,80665 1 0,96784- 1 735,55 14,2233-
10° 1074 10 10
1lamm 1,01325- | 1,01325 | 1,03323- 1 1,03323- 760 14,6959
10° 10 10*
10* 0,980665- | 0,98066 10 0,96784 10* 735,55 14,2233
MM.BOJL.C 10°
T
10° 1,33322- | 1,33322 | 1,35951- | 1,31579- | 1,35951 10° 19,3368
MM.PT.CT. 10° 10* 10* 10*
10 ibf/in? 0,68948- | 0,68948 | 0,70307- 0,68046 0,70307- 517,15 10
10° 10* 104
3amaua Nel
BripasuTe uepes Apyrue equHUIE u3mepenus: 760 mm.pT.cT., 10MITa, 15 ibf/in?.
3amaua Ne2

ManoMeTp, YyCTaHOBIICHHBIN B OTKPBITON KaOWHE camojieTa, HaXOSIIeTocs Ha 3eMIie, |
M3MepSIONIHii TaBIEHNE MacyIa, okasbiBaeT 6 H/cm? mpu mokasanum 6apomerpa 752 MM.PT.CT.
KakoBo abconroTHOE JaBieHre Macia, BRIPaXKEHHOE B HBIOTOHAX Ha KBaJpaTHBIA METD,

Meranackalsix, KHJIOIpaMM-CHJIaX Ha KBaJpaTHBIA METp, KUJIOrpaMM-CUiIax Ha KBaJpPaTHBIN
CaHTUMETpP, MIJUTUMETpaxX PTYTHOTO CTOJI0A, MUJUIMMETpPAX BOJSHOTO CTOJI0A, aHTJIMMCKUX
(GyHT - cuilax Ha KBaJApaTHbIHN JI0HM?

KakoBbl OyayT moka3zaHusi MAHOMETpa B 3THUX €IMHHUIAX IOCJIE MOJbeMa CaMoJIeTa Ha
HEKOTOPYIO BBICOTY, I'/le aTMOCc(epHoe faBiieHue 442,5 MM.pT.CT., €CJIM a0COIIOTHOE JIaBIEHUE
0CTaeTcsi HEM3MEHHBIM?

IIpakTuyeckoe 3anaTue 2 Tema «l{ukiabl NapoTypOMHHBIX
JHepreTH4YecKuii 0a1aHc HaeaJbLHOH NapOoTYPOMHHOM YCTAHOBKH»

Bonpocsl nis o0cy:xkaenus: lccnenoBanue ra3oBbIX TEPMOAMHAMHUYECKHUX IPOIECCOB.
OHepreTndyeckuii OanmaHc UAeaIbHOM MapoTypOMHHOW yYCTaHOBKU. BiusHue HavyalbHBIX
IapaMeTpoOB M KOHEYHOIO [aBJIEHHsA Ha TEIUIOBYK0 HKOHOMUYHOCTH [ITY. IIpomexyTrounsrit
IIEpPETPEB Mapa U €ro BIUsAHUE HAa SKOHOMHYHOCTH [ITVY.

3amaua Nel
Onpenenure MIOTHOCTh BO3yXa U BOAOPO/A P HOPMAJIbHBIX YCIOBUSX.

3amaua Ne2
Omnpenenure yaensHbl 00beM Kucinopojaa npu aasienuu 2,3MIla u remneparype 2800C.

3amaua Ne3
Onpexnenure Maccy BO3JAyXa, HaXOJAIIErocss B KOMHATE IUIOMAAbI0 25 M2 U BBICOTOM 3,2M.
[IpunsaTe, yTo Temnepatypa Bozayxa B komHate 220C, a naBnenue 986,5rlla.

3anaga Ned
Onpenenure MIOTHOCTU a3oTa npu aaBieHusx 1 u 6 Mlla. Temneparypa azora 4000C.

YCTaHOBOK.



IIpakTuyeckoe 3ansaTue 3 Tema «PereneparuBHble HUKJIbI OCO0EHHOCTH IIHKJIOB
ATOMHBIX JIEKTPOCTAHIUI ¢ IAPOBBIM, F'A30BbIM U JIPYTUMH Pa00YUMH TeJIAMM)

Bonpocsl ust  o0cy:kneHmsi:  YienbHble pacxoabl mapa W Temiorsl B IITY.
TepmonuHaMudeckue OCHOBBI Terutopukanuu. OCOOCHHOCTH IMKIOB aTOMHBIX JICKTPOCTAHIIHHA C
MapOBbIM, TA30BbIM U APYTUMHU PaOOUYUMHU TEIAMH.

3anmaga Ne 1

Kakoe xonn4yecTBO TEMJIOTHI HEOOXOAMMO MOJBECTU K BO3AYXY, 3aKIIOUEHHOMY B COCYIE
oobsemom 20 nm3 mipu nanenun 1 MIla u remneparype 20°C, 9To0ObI TOAHATH €T0 TEMIEPaTypy 10
600°C?

3amgaua Ne 2

B komrmpeccope ra3oBoii TypOWHBI C:)KMMaeTcsl Bo3ayX. HauanmpHas TemrepaTypa BO3Iyxa
30°C, temmnepatypa nocie cxatus 150°C. Omnpenenutre M3MEHEHHE SHTAIBIIMA U BHYTPEHHEU
SHEPTUH BO3/yXa B MPOIIECCE CKATHUS 110 pacueTaM U UCIIONb3Ys TaOIUIIbI.

IIpakTuyeckoe 3anaTHe (B ¢opme cemunapa) 4 Tema «lukabl aBUratesnei
BHYTPEHHEI0 CrOpaHus.»

Bonpocel mis odcyxaenusi: OmpeneneHue cocTtosiHusa mapa mo h — S amarpammam
Omnpenenenue cocTosHUs napa mno Ttabmuuam. LlUkn ¢ MOJBOIOM TEMIOTHI HPU MOCTOSHHOM
naBineHud. ILukn co cMemaHHBIM — HOJABOAOM  TemioThl. OIliEHKa TEPMOJMHAMHYECKOIO
coBepuieHcTBa 1ukioB JIBC.

IIpakTuyeckoe 3ansaTue (B popme cemunapa) S Tema «Llukiabl ra30TypOMHHBIX
ycranoBok (I'TY)»

Bonpoce! pasi o0cy:xknenns: OnpenenceHue CKOPOCTH M MacCOBOIO PAcXojia Ta30B 4epes
coryo. L{uki ¢ moABOIOM TEIUIOTHI MPHU MOCTOSIHHOM JaBiieHuu. LMK co cMelaHHbIM MOBOIOM
TeroThl. OLeHKa TEPMOIMHAMUYECKOTO coBEpIIeHCTBa UKIOB [IBC.

IIpakTnueckoe 3ansitue (B popme cemunapa) 6 Tema «TepmoanHaMuyecKue UKJIbI
NMAPO3HEPreTHYCCKUX YCTAHOBOK)

Bonpocsl nas odcy:xkaenusi: [{ukn Kapno nmaposneprerudeckoit ycranoku [ukn Penkuna
MIapOIHEPTETUUECKON ycTaHOBKU. [lepeHoc TemnoTs! TEIUIONPOBOAHOCTBIO,  KOHBEKTHBHBIM

TEMI1000MEHOM U TEImIo0OMEeH u3JlyueHueM. TerioBod pexuM TermIo00MEeHHBIX
anmaparoB. CxemMa W IMKJI ra3oBod (BO3IYLIHON) XOJIOMMJIBHOM ycTaHOBKM Cxema M ILHKI
MapOKOMIIPECCHOHHON XOJIOAMIBHOW YCTAaHOBKH. [[UKIIBI Mapo’KEKTOPHBIX U aJCOPOIIMOHHBIX.
XOJIOMIIbHBIX MaluH. [{uKI TerioBoro Hacoca.

1. T[aporypbunHas ycraHoBKa palOoTaeT 1O UUKIy PeHKMHa MNpu CIeAYIOLIUX
napamerpax napa: ne-pex Typounoit pl = 90 xI'/cm2 u tl = 535° C; naBneHue B KOHJIEHCA-TOPE
p2=0,04 xI['/cM2 OnpenenuTh BHEUIHIOIO pabOTy Typ-OMHBI M NMUTATENBHOIO HAacoca, a TaK-kKe
TEPMUYECKUH K. II. JT IMKJIa ¢ Y4eToM U 0e3 ydera paboThl HACOCa M OTHOCUTENIBbHYIO Pa3HOCTh
3THUX K. II. [I.

2. IlaporypOuHHas ycTaHOBKa paboTaeT IO UUKIYy PeHKMHa ¢ HayaabHBIMHU
napamerpamu pl = 100 x[/em2 wu t=530°C. J[laBnenue B koHjeHcatope p2 = 0,04
k['/cM2.0npeniennuTh TEPMUUYECKUH K. M. . YCTAHOBKU M CPABHUTH €r0 C TEP-MUYECKUM K. II. [I.
uukia KapHo B TOM ke UHTepBasie TeMIEpaTyp.

3. IIpu opunakoBoi HavanpHOM Temmepatype t1=500°C mo-CTpOUTH KpHUBYIO
3aBUCHMOCTH Mt [IUKJIA MapOTypOMHHON YCTAaHOBKH OT BEIMUYMHBI HAYAJIBHOTO JaBlieHUs pl MpUHSB
ero paBabM 50, 100, 150 u 200 xI'/cM2. [laBieHne B KOHACHCATOPE OJIMHAKOBO M PABHO

IIpakTnyeckoe 3ansitue (B popme cemunapa) 7 Tema «LIuKJIbI X0JOAUIBHBIX MAIIUH
1 TeIJIOBBIX HACOCOB)

Bonpocsl pis o6cy:kaenusi: Cxema, UK U XOJIOTUIBHBIN KO3(PPHUITMEHT TapOKOMITPECCUOHHOM
XOJIOUIBHON YCTaHOBKU. CXeMa M MPUHIUN paboThl a0COPOIIMOHHON XO0IOAUIBHON YCTaHOBKH.



1. C momomipio TepMoxumuueckoro ypasaenus H2S(r) + 3/2 02 = SO2 (r) + H20(x) + 562,8 kJ]x
onpeaenuTe o0BbEM CrOpEBIIEr0 CEPOBOAOPOJA, €CIM H3BECTHO, UYTO B pE3yJbTaTe peakluu
BbIZIETUIIOCH 281,4 KJ[)K TETIOTHI.
2. Paccuwraiite TeroBol 3(dekT peakiuu TOpeHus cepoBojgopona Paccumraiite AH0298
xumuueckoi peakuuu Na20(t) + H20(x) — 2NaOH(1)
3. Pacuer TeminoBbIx 3G(HEKTOB XUMHUYECKUX PEaKITHi.
4. OnpeneneHue BbICIIEW U HU3LIEH TEMIOTHI CrOpaHUs TOILIMBA.
5. Ilpumenenue 3axona I'ecca /s pacuera peakuuii 00pa3oBaHMs MPOIYKTOB PEAKIUU U peaKIuit
pacnaza
IIpakTuyeckoe 3ansiTue (B popme cemunapa) 7 Tema «TemnoBbie Hacocsbl. MeToabl
CHKUKEHHS Ta30B)
Bonpocs! s o6cyxxaenusi: TepmonrHaMmuyeckoe cpaBHeHHE Y(PEKTUBHOCTH TEIUIOBOTO HAcOcCa
u Teriodukanui. MeToabl 0OKMKeHus razoB. Temtonepenaya. TemnooOMeHHbIeanmaparsl.

4.5. IlpuMepHasi TeMAaTHKA KYyPCOBBIX MPOEKTOB (KYPCOBBIX padoT)
He npenycmotpeHno

5. TeMbl JHCHMIVIMHBI (MOYJI51) VIS CAMOCTOSATE/ILHOI0 H3y4YeHHs
B cooTBeTrcTBHM ¢ pabouell MporpaMMoi, Ha CaMOCTOSITENIbHOE U3YUYE€HUE BHIHOCUTCS TEMBI,
II0 pe3yJibTaTaM M3y4eHUs KOTOPBIX, NPEAIAraercs OTBETUTb Ha BOIPOCHI [UIsl CaMOKOHTPOJIA,
MIOATOTOBUTHCS K ayIUTOPHOMY U BHEAyIUTOPHOMY KOHTPOJIIO 3HaHUI. Ha ocHOBaHMM M3y4EHHOTO
MaTepuaga, He0OXOAUMO HOJArOTOBUTBHCS M TMPONTH TEKYLIYI0 M PYOEKHYIO HPOBEPKY 3HAHHUH,
COTIacHO rpaduKy y4eOHOTO mpoIiecca, a Takke 0hOPMHUTh OTUYET B BHUJIC KOHCIICKTA.
OO0t aNropuT™M CaMOCTOSATEIIBHOTO U3YUEHHS TeM
1) O3HaKOMHTHCSI C PEKOMEHIOBAaHHON y4eOHOM JTUTEPATYPON B JIEKTPOHHBIMU PECypcamMmu
10 TeMe (OPHEHTUPYSICh Ha BOIIPOCHI AJISi CAMOKOHTPOJIS).
2) Ha 51011 0OCHOBE COCTaBUTh Pa3BEPHYTHIN MJIaH U3JI0KEHUS TEMbI
3) BriOpaths (opMy OTUETHOCTH KOHCHEKTOB (IUIaH — KOHCHEKT, TeKCTyaJIbHbII KOHCIEKT,
CBOOOJTHBIN KOHCIIEKT, KOHCIIEKT — CXeMa)/TIpe3eHTalInsI/3cCce/ T0KIIa T
4) OdopMuTh OTYETHBIH MaTepuall B YCTaHOBJIEHHOW (opMe B COOTBETCTBUHU
METOJINYECKUMH PEKOMEHAANUSIMU
5) IIpoBecTu CaMOKOHTPOJIb OCBOEHHSI TEMBI IO BOIIPOCAM, BbIIaHHBIM Mpero/aBaTeieM
6) IlpenoctaBUTh OTYETHBIM MaTepual TPENOJABATENIO IO COTIACOBAHHIO C BEIYIIMM
IpenoaaBaTeseM
7) TloaroToBUThCs K NPEAYCMOTPEHHOMY KOHTPOJBHO-OLIEHOUHOMY MEpONPUSATHIO TIO
pe3yJibTaTaM CaMOCTOSITEILHOTO U3y4EHUS TEMbI
8) IlpuHATH ydacTHe B yKa3aHHOM MEPONPHUSATHH, MPOUTH pPyOEKHOE TECTUPOBAHHE II0
pasfeny Ha ayAUTOPHOM 3aHATHM U 3aKIIOYUTEIBHOE TECTHUPOBAHHE B YCTAaHOBIEHHOE s
BHEay/IUTOPHOI paboThI BpeMs
Tembl, BLIHOCHMBIEC HA CAMOCTOSITEIbHOE H3yYeHH e
1. PereneparuBnbie nukibl. Cxema u uuki [ITY B Ts-auarpamme ¢ pereHepaTUBHBIM
NOIOTpeBOM NUTaTeNnbHOM Boabl. Tepmuueckuii K11/ perenepatuBHoro nukia.
HevictBurenbHbiii muki [ITY.
3. KomOunupoBanHble nMkibl. IIpemmyiiecTBa M HEAOCTaTKM BOJASHOIO IMapa Kak
pabouero Tena. bunapnsnii nuxn u ero KIT/I.
4. Tlaporazossrii muki u ero KITJ[. O6patusiit uki Kapho.
XonoaunbHblit k03Qduient. TpeOoBaHUS, NpeAbsBIsIEeMble K pabodyuM Tenam
XOJIOIMJIBHBIX YCTAHOBOK.
6. CxeMa M TEOPETUUYECKHI IIMKJI Ta30BOU XOJOAMIBHON YCTAaHOBKH.
[uxn Jlopenua.
8. Xooaonmpou3BOIUTEILHOCTh, pPad0Ta W MOUIHOCTh BO3AYIIHOW XOJOIUIBHOMN
MaruHbl. CriocoObl yBETUUEHUS XOJI0I0TPOU3BOUTEIHHOCTH.
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9. TlapovxkeKkTopHas XOJOIMIbHAS YCTaHOBKA.

10. AGcopOionHast ~ XOJIOAWJIBHAsE ~ yCTaHOBKA.  [IpMHIMMNMaNbHBIE CXEMBl H
n300pak€HUe LUKIIOB B pv U Ts-auarpammax.

11. TlepBbIii 3aKOH TEPMOJUHAMUKH B TEPMOXUMUU. TeruioBoi a3 ekt peakiuu.

12. DHIOTEpPMUYECKUE U SK30TEPMHUUCCKHUE PCAKITUH.

13. 3akou ['ecca u ero ciencrBus.

14. 3aBucumocTs TeIOBOTO 3 deKTa peakuu OT TeMieparypsl. 3akoH Kupxroda.

15. Cranpgaptablii  TeruioBod d3¢dekt. 3aKkoH JIEHCTBYIOIMX MacC W KOHCTAHTHI
PaBHOBECHSI XUMUYECKHIX MTPOIECCOB.

16. Cremnens nucconmanum.

17. TepmoanHaMuYecKrue CBOMCTBA IUCCOLMUPYIOIINX Ta30B.

18. KoncranTa paBHOBECHS 1 MaKCUMaJIbHas paboTa PeaKIiIiH.

19. 3aBuCHMMOCTH KOHCTAHTHI PABHOBECHS OT JABJICHUS U TEMIIEPATYPHI.

20. TeruoBast reopema HepHcra.

Bonpocs k 3a4ery no qucuuninge « TexHauyeckasi TepMOIMHAMHMKA.

1. OcHoOBHbIE NOHATHS TEXHUYECKON TEPMOAUHAMMKHU. TepMoaMHaMUYecKas CUCTEMA.
TepmonnHamMuyeckoe cocrosiHue. TepMoauHaMUYECKHi ITpoLecc.

2. Tlapametpsl coCTOSTHUS. Y paBHEHHE COCTOSTHHUS.

3. PabGora pacmmpeHus, TexHHUYecKas paboTa, BHYTPEHHSAS OSHEPrus M TeIUIoTa
TEPMOJUHAMHYECKOI0 IIpolLecca.

4. Temnoemkocts. Buapl TemmoeMkoctH. CBsi3b MEXIy MaccOBOH, MOJBHOH H
00BEMHOI; N300apHON U N30XOPHOW, HICTUHHOM U CPETHEH TeIIOEMKOCTSIMH.

5. Cmecu uaeanbHbix ra3zo. 3akoH JlanbToHa. Kaxkymascs mMonsipHas Macca. ["a3oBas
MOCTOSIHHASI CMECH.

6. IlepBblif 3akoH TepMoaMHAMHUKH. DOpMyIHMpPOBKAa U MaTEMaTHUYECKOE BBIpaKEHHE.
dusnyeckas CyIIHOCTh BEJIMYUH, BXOASIINX B YpaBHEHHE 1-r0 Hayana TepMOAMHAMUKHY.

7. YpaBHeHnue Maiiepa. ®u3nyecKkuii CMBICI I'a30BOM MOCTOSIHHOA.

8. Dwurporms. Ousndeckuit cmbicit. [IpuHIMN Bo3pacTtaHus SHTpONUU. POPMYITBI s
BBIYUCIICHUM.

9. Bropoit 3akoH TepMoaumHaMuKH. OCHOBHBIE (DOPMYITHPOBKH. MareMaTudeckoe
BBIPAKECHHUE.

10. Ipsmoit ikt Kapro. KI1J] mukina. Ero nzobpaxenne B pV u TS- koopauHaTax.

11. O6patnsiit nuka Kapuo. Ero nzo6paxenue B pV u TS - koopauHarax.
Koadpdunnent npeodbpazoBaHus 3HEPTUU U XOIOAMIBHBIN KO3()PUIIMEHT.

12. Duranbnusa. Ou3ndeckuil CMbICT U MaTEMaTUYeCKOe BBIPAXKEHUE JUISI BBIUMCIICHUS
sHTaNbnuu. opmynupoBka 1-ro 3aKkoHa TEPMOAMHAMUKH Y€pe3 SHTAJIBIHIO.

13. DxcepreTuueckuil METO/I TEPMOJUHAMUYECKOTO aHAIM3a. DKCeprus pabovero Tena.
DKceprus TeIIOTHI.

14. Xapakrepuctuueckue (yHKIMM ©u HX cBoiictBa. OmpeneneHue mMapaMeTpoB
COCTOSIHUSI.

15. TepmonmHamMuueckuii moreHnumansl. OHeprus ['enpmromnbia. Oueprust [nbbca.
VYpasuenue ['m66ca-I"eitmromnsiia.

16. ludpdepennranbable ypaBHEHUST ~ COCTOSIHMS — TEPMOJMHAMUYECKHUX CHCTEM.

VYpaBHenus Makcsenna.

17.3anaun m MeToaMKa HUCCIENOBaHMUA TEPMOJMHAMHUYECKHX IPOILIECCOB HICATHHOTIO
rasa.

18. YacTHble cimyyan MOJUTPOIHBIX IporeccoB (p=const, v=const, T=const, s=const).

19. AHanu3  MONMMTPONHOrO  Npoliecca:  ypaBHEHHWE  Ipollecca, COOTHOLIEHHE

napaMeTpoB, OIpeJielIeHue TEIUIOTH, paboThl mpotiecca, rpaguku B pV u TS- koopanHaTax.

20. ITonuTponHasi TEMJIOEMKOCTb, IIOKa3aTelb MOJUTPONbI CBSI3b MEXKAYy HHUMHU.

Onpenenenne nokasatesnst MOJIUTPOIIBI 110 TapameTpaM B AByx Toukax T/IIT.



21. AHanu3 UW30TEPMHUYECKOTO TMpOIecca: YpaBHEHHE TIPOIECca, COOTHOIICHHE
apaMeTpoB, ONpeiesieHrne TeIIOThI, padoThI mpoiecca, rpaduku B pV u TS- koopaunarax.

22. Ananu3 u300apHOTO TpoIecca: ypaBHEHHUE IMPOIlecca, COOTHOIICHHE MapaMeTpoB,
orpezieNieHUe TeII0ThI, paboThl mporecca, rpaduku B pV u TS- koopauHaTax.

23. AHanu3 M30XOPHOTO MpoIecca: ypaBHEHHE IPOLECCa, COOTHOIICHHWE MapaMeTpoB,
orpezieNieHUe TeII0Thl, paboThl mporecca, rpaduku B pV u TS- koopauHaTax.

24. AHanu3 aanabaTHOTO MpoIlecca: ypaBHEHHE MPOIecca, COOTHOIICHHE MapaMeTpoB,
orpezieNieHUe TeIJI0ThI, paboThl mporecca, rpaduku B pV u TS- koopauHaTax.

25. PeanbHble ra3pl. YcnoBus (azoBoro paBHoBecus. Temnora (pa3oBbIX IepexooB.

26. TepMoiMHAMHYECKUE JUArpaMMbl pealbHBIX Ta30B. YpaBHeHue Kiameitpona
Kiaysuca.

27. Oco0eHHOCTH MOBEICHUS PEAbHBIX T'a30B. YPABHEHUSI COCTOSHUSI PEaIbHBIX T'a30B.
VYpaBHenue Ban-nep-Baanbca.

28. IIpouecc mapooOpazoBanusi. CTenenb cyxoctu mapa. [lapameTrpbl kumsmieil BoJbl,
BJIQKHOTO HACHIIIEHHOT0, CYXOT0 HACBIIIEHHOTO U TIEPETPETOTO Mapa.

29. IIporecc mapoobpaszoBanus B quarpammax p-V, T-S, I-S miis Boasr u BoasHOTO m1apa.

30. Ternora mapooOpazoBanus. [IepBelii 3aKOH TEPMOJAMHAMUKH IJIs1 TTApO0Opa30BaHusl.
Pacuer TepMoarHaAMHUECKHUX MPOIIECCOB AJI BOASIHOTO Mapa.

31. Bnaxusiii Bo3ayX. TepMonuHaMHUYeCKHe XapaKTEpPUCTUKHU. JlmarpamMma COCTOSHHS
BIIQXKHOTO Bo3ayxa. OmpeneneHue napaMmeTpoB BIaKHOTO BO3/1yXa C IIOMOIIBIO THAarPaMMBI.

32. [Ipomeccyl I3BMEHEHUS COCTOSTHUS BJIAXKHOTO BO3ayXa B i-d nuarpamme

33. [Iporieccyl U3MEHEHHUSI COCTOSIHUSL BIIaXHOTO Bo3ayxa B i-d muarpamme. Ilpomecc
cMmerenus. [Iporecchl KOHAUITMOHUPOBAHUSI.

34. Yetseptsiit cemectp (Dx3amen, OITK-2, OITK-3)

35. Tepmoanaamuka otoka. OCHOBHBIE OIIpeieNieHusI. Y paBHEHHS HEPA3PhIBHOCTH.

36. TepmoanHamuka motoka. OCHOBHBIE OMpe/ieNieHus. Y paBHEHNE UMITYIbCOB.

37. YpaBHECHHE ITEPBOTO 3aKOHA TEPMOIMHAMHKH JIJIS IIOTOKA.

38. YpaBHenue sHepruu notoka. PaboTa nporankuBaHus U pacroyaraemas pabora.

39. CkopocThb 3ByKa, MAKCUMAaJIbHAS M KPUTUYECKAsi CKOPOCTH MTOTOKA.

40. YcnoBus mepexoja MOTOKa U3 J03BYKOBOTO TEYEHHsI B CBepx3BykoBoe. CoIio u
nuddysop.

41. Cratnyeckue mapaMeTpbl M mapaMeTpbl TopMokeHHs. COOTHOIIECHHE MEXITY
CTaTHYECKMMU TTapaMeTPaMH U TTapaMeTPaMH TOPMOKCHHS

42. COOTHOIICHHE MEXAYy CTaTUYECKUMHU TMapaMeTpaMH U MapaMeTpamMHu TOPMOKECHHS.
KpuTtnieckoe OTHOIICHUE TaBIICHUH.

43. Ucteuenue u3 comen. McreueHne U3 CyKUBAIOIIUXCS COTIET.

44. Ucteuenue u3 conen. Mcreuenue u3 coruta Jlapans.

45. JlpoccenupoBanre ra3oB u mapoB. Dddexr [Dxoyna- Tommncona. Temmeparypa
nHBepcun. KpuBas naBepcHH.

46. [{uknel koMIipeccopoB. LUk oqHOCTYIIEHUaTOr0 KOMIIpECCOopa.

47. Iukaer kommpeccopoB. LIk MHOTOCTYTIEHYATOTO KOMITPECCOopa.

48. [ukn J[.B.C. ¢c moBogoM TeTIoTh! ipu V=const.

49. Iukn J1.B.C. ¢ moaBoaoM TeIuIOTHI Tipu P=const.

50. uxkn JI.B.C. ¢ KkoMOMHUPOBAHHBIM TOJIBOJIOM TETLIIOTHI.

51. uxet ra3oTypOMHHBIX yeTaHOBOK. [y I'TY ¢ n300apHBIM MOIBOOM TETLIOTHI

52. I{ukisl Ta30TypOUHHBIX ycTaHOBOK. Lk I'TY ¢ H30XOpHBIM MTOIBOJIOM TETUIOTHI.
53. PerenepatuBublie nukisl I'TY.

54. [uxsl mapocusioBbIX ycTaHOBOK. [{uki Kapho.

55. [Mukn Penkuna. KITJ[ nukna. Cxema napocuioBoi yCTaHOBKH.

56. Ll mapocuioBoil yCTaHOBKH CO BTOPUYHBIM IEPErPEBOM Iapa.

57. Llukiiel mapoTypOMHHBIX YCTAaHOBOK. PereHepaTuBHbIN UK.



58. Duepreruyeckuii ananu3 rukna [ITY.

6. O6pa3oBaTejibHbIE TEXHOJIOTHHU

Ne Haumenosanue Buabl yueOHbIX
. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
n/n pa3neJa 3aHATHIH
1. Haspanue paznena |Jlexuwus 1. BBoaHas jeknus ¢ HCIoJIb30BaHUEM
BHJIEOMATEPHAIIOB
Cemunap 1.
Pa3BepHyTas Gecena ¢ oOCykIeHUEM TOKIa1a
CaMocTrosTeabHas
paborta KoncynbsTupoBanue u nmpoBepka JOMaIIHUX
3/IaHHAH MTOCPEACTBOM SJIEKTPOHHOM IMOYTHI

7 OueHo4Hble cpeAcTBa (MaTepHaJbl) AJdS TeKYyllero KOHTPOJIA YCIeBaeMOCTH,
NPOMEKYTOYHOM aTTecTAMH 00y4AaKOIIMXCH M0 JUCHUILIHHE (MOAYJII0)
1.1. TunoBblie BONPOCHI, 3a1aHUS TEKYyLIero KOHTPOJIS
Pasznen 1Kpyrosoie npoueccol. Bropoii 3akoH TepMOAUHAMMKH.
OIIK-4 CnocobeH JeMOHCTPHPOBATH IMPUMEHEHHE OCHOBHBIX  CIIOCOOOB  ITONYYCHHSI,
npeoOpa3oBaHusi, TPAHCIIOPTa U UCIOJIb30BAHUS TEMJIOTHl B TEIUIOTEXHUYECKMX YCTaHOBKAX W
cucreMax

1. bannon ¢ renuem npu nasiaenuun P1=6,5*106 [la u temneparype t1=-3 ° C umeer
maccy m1=21 kr, a npu gaB-ienun P2=2*106 Ila u Toii xe Temneparype maccy m2 =20 Kr.
Kakyro maccy renust conepxut Oamon npu aasiaenun P=1,5%107 I1a u Temneparype t=27 °C?

2. B mumuaape mon mopmmaeM turomaan S=100 cm2 HaxomuTcst M=28 r a3zora
npu temneparype T1=273 K. Llu-nmuaap Harpesaercs no temneparypsl T2=373 K. Ha kakyro
BbicOoTy Ah nogaumercs nopuens Mmaccsl M=100 kr? Atmocdeproe nasienune PO=105 Ila.

3. Bo3nyx(mpuOaMKEHHO CUUTas, YTO OH SIBJISIETCS CMECBhIO TOJIBKO — a30Ta U
KHCIJIOPOJIa) UMEET clieaytonuii 00bemMHbI coctaB: N2 = 79,0% 102 = 21,0%. Onpeaenutsb
BECOBBIE JIOJIM a30Ta U KHCIOpPOJa B BO3AYXE; BBI-UHCINUTH Ta30BYH) IOCTOSHHYIO U
KOKYIIUICS MOJIEKYJSIPHBIA BEC BO3-1yXa.

Paspnen 2 Kpyrosoie npoueccol. Bropoii 3aKoH TepMOAUHAMMKH.

OIIK-4 CrnocobGeH NpUMEHSATh COOTBETCTBYIOIIMM (PU3MKO-MaTEeMaTHMUECKUW ammapar, METOJIbI
aHaJIn3a W MOJCIMPOBAHUSA, TEOPETUYECKOTO U DKCIEPUMEHTAIBHOTO HCCIIEI0BaHUS IIpU
pelieHny npoheccCuoHaNbHBIX 3a7a4

1. IlpumeHeHune ypaBHEHHsI COCTOSIHUS UICAIBHOTO ra3a [yl pacyera mapaMmeTpoB

COCTOSIHUSI.

2. [TapaMeTpbl COCTOSTHUSI TEPMOAMHAMUYECKOH cuctemMbl. OCHOBHOE ypaBHEHHE
COCTOSTHUS U/1€aIbHOTO ra3a.

3. Onpenenenue Kaxyueics MOJIEKyIIPHOM MacChl CMECH, Ta30BOM MOCTOSTHHON CMECH.

4. Onpenenennie pabOTHI M TEIJIOTHI YEPE3 TEPMOJUHAMUYECKHE MTapaMeTPhl COCTOSIHHUS.

5. Ilpumenue ypaBHeHus: Maiiepa Juist pacdyera TeIUI0eMKOCTEH B Pa3InYHbIX
npoueccax. AHAJIN3 TEPMOJUHAMUYECKHUX MPOLIECCOB U IIUKIJIOB B PV - nuarpamme.

6. AHanM3 TepMOIMHAMHYECKUX MPOLIECCOB U IIUKIOB B PV-

Iuarpamme.
Pa3nea 3 /Indppepennuaibubie ypaBHEHUS] TEPMOIMHAMHUKH
OIIK-4 CnocobeH JeMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CIIOCOOOB  TOJIYYCHHS,
npeoOpa3oBaHusi, TPAHCIIOPTa M HCHOJIB30BAHUS TEIUIOTHI B TEIUIOTEXHHMYECKHX YCTAaHOBKAX M
cucTeMax

1. Haiitu npupaiieHue SHTpoNuu 3 Kr BO3/yXa; a) IPU HarpeBaHUU €ro 1o u3odape ot
0 mo 4000C; 6) mpu HarpeBanuu ero m3oxope oT 0 mo 8800C; B) mpu H30TEPMUUYECKOM



pacuIMpeHnt ¢ yBenuyeHneM oobema B 16 pa3. TemoeMKoCTh CYMTATh OCTOSHHOM.

2. B mporecce NOAUTPOITHOTO paclIMpeHHsl BO3/lyXa TeMIIepaTypa ero yMEeHbIINWIACh
ot t1=250C no t2=-370C. HauansHoe naBnenue Bo3znyxa pl=0,4 Mlla, xonuuectBo ero M=2
Kr. Onpenenurs U3MEHEHUE DHTPONMM B TOM IPOLIECCE, €CIM HU3BECTHO, YTO KOJIMYECTBO
MOABEACHHOM TEIIOTHI cocTaBiseT 89,2 kJIxk.

3. 1 xr Bosmyxa coBepmaer nukia KapHo wmexny temmeparypamu t1=3270C wu
t2=270C; nauBbIclIee naBiieHHE NMpU 3ToM cocrtapisier 2 Mlla, a naunnusmee — 0,12 Mlla.
OnpenenuTs mapamMeTpbl COCTOSIHUS BO3JlyXa B XapaKTEPHBIX TOUKAX, pabOTy, TEPMUYECKUN
KIIJI nukia ¥ KOJIMYECTBO MOABEACHHON U OTBEICHHOM TEIJIOTHI.

Pa3nen 4 OcHoOBHbIE TEPMOAMHAMHUYECKHE MPOLECCHI PeaIbHBIX I'a30B

OIIK-4 CriocobeH mpHUMEHSTh COOTBETCTBYIOMIMHA (PU3MKO-MAaTeMaTHUYECKU ammapar, MEeTOMIbI
aHaJIM3a W MOJCIUPOBAaHUA, TEOPETUYECKOTO M OKCIIEPUMEHTAIBHOIO HCCIIENOBaHUS IIPU
peneHnH mpopecCUOHATBHBIX 33a1a4

1. AHanu3 TepMOIMHAMHUYECKUX MIPOLECCOB U IIUKIJIOB B T-S-Tuarpamme.

2. Pacuer Tepmuueckoro ko3 (GUIMeHTa mojie3Horo 1SHCTBUSL.

3. Mcnonb30BaHue SHTPONUIHBII METOA pacyeTra oTeph YHEPIUU HEOOPATUMBIX

IIPOLIECCOB.
4. Ananu3 uaeanbHOro IMKJIA TEIUIOBOM yCTaHOBKHM, pacueT MakcuMaibHoro KIT/I.
5. Dkcepruueckuid ananus TemnoBbix ycraHoBoK. OIIK-4 CrniocobeH neMoHCTpupoBaTh
OPUMEHEHHE OCHOBHBIX CHOCOOOB  TOJyYeHHUs, npeoOpa3oBaHuUs, TpaHCIOpTa U
MCIIOJIb30BaHUs TEIUIOTHI B TEINIOTEXHUYECKUX YCTAHOBKAX M CHCTEMax
1. Onpenenuts paboTy, TEIJIOTY, U3MEHEHUE SHTAJIBIINU, U3MEHEHUE BHYTpPEHHEH
SHEPruM, W3MEHEHHE OHHTPONMUHM, H3MEHEHHE H30XOPHO-U30TEPMHUUECKOI0 IOTEHIHUAA,
WU3MEHEHHE N30XOPHOI0 MOTEHIMaNIa IIPU U30TEPMUUECKOM PaCIIMPEHUH 1 MOl HAeaIbHOTO
raza ot pl = 0,1 MIla go p2=0,05 MIla npu temneparype 1000 K.
2. Ompenenuth MakcUMaibHY0 paboTy 1 M3 Bo3ayxa mpu gasinenuun p=10 Mlla u
temriepatype T1=300 K, naBnenue Buemnel cpeasl p0=0,1 MIla u remneparypa T=300 K.
3. Jloka3aTh. YTO JAJs MJI€aJIbHOTO ra3a yacTHas MpOM3BOJHAs 3Hepruu ['enpmroinbia
110 TeMIlepaType MpHU MOCTOSIHHOM JIaBJI€HUU paBHA CyMMeE SHTPOIHMH U ra30BOU MOCTOSIHHOM C
OTpHULATENIBHBIMY 3HAKaMH, a YacTHas POU3BOJIHAS dHEPruu ['enpMrosbia no JaBiaeHUIO IIpU
MOCTOSIHHOM TeMIepaType paBHO 00bEMY CO 3HAKOM MHUHYC
Pasnen 5 Mcreyenue razos u napos
[IK-4 CnocoOeH npuMEeHSTh COOTBETCTBYIOUIMI (DU3MKO-MaTeMaTHYEeCKUI armapar, METObl
aHaJIM3a W MOJCIMPOBAaHUSA, TEOPETUYECKOTO M OKCIIEPUMEHTAIBHOTO HCCIIEI0BaHUS IPU
penieHny npoecCuOHANBHBIX 3a7a4
1. Ucnonp3oBaHMe TEPMOAMHAMUYECKUX MTOTEHIMAJIOB JJIsl pacueTa mapaMeTpoB
COCTOSIHUSI.

2. Pacuer TemaoeMKOCTH ¢ TOMOIIBIO0 COOTHOILIEHUH MakcBeruia.

3. CBs3b MEXKITy TEPMUYECKUMH M KaJIOPHUECKUMH BETHIMHAMH B TIEPEMEHHBIX U, T H P,
T.

4. Pemennie oCHOBHBIX JU(depeHIINaTbHBIX YPaBHEHUH TEPMOINHAMUKHY.

5. Ilpumenenue ¢a3oBbIX pT- U pv- qUarpamm.

OIIK-4 CnocobGeH JeMOHCTPUPOBATH TMPUMEHEHHE OCHOBHBIX CIIOCOOOB  TIOJYYCHHS,
npeoOpa3oBaHusi, TPAHCIIOPTa M HCHOJIB30BAHUS TEIJIOTHl B TEIUVIOTEXHUYECKHX YCTAaHOBKAX M
cucreMax

1. Bonsnoii map ¢ HavaneHbIM JaBieHueM pl=5 Mlla u HauvanpHON TemmnepaTypoit
t1=3500C pacmupsiercs anuabatHo a0 aasineHus p2=0,01 Mlla. Onpeaenuts mapameTpbl
napa B Ha4aJlbHOM M KOHEYHOM COCTOSIHMH, KOJMYECTBO OTBEJEHHOW TEIUIOTHI OT Mapa,
W3MEHEHUE BHYTPEHHEH dHEPTrUu U paboTy pacmuperus. M300pa3uth TEI0BO# Mporece B is-
Juarpamme.

2. Tleperpetsiii BoasiHOM map ¢ HavainbHbIM naBieHueM P1= 0,1 MIla u HavanbHOU
temneparypoil tl= 2300C cxumaercss H30TEPMUYECKHM 1O CTeneHu cyxoct x2=0,85.



Onpenenuth napaMeTpsl Mapa B HA4YaJbHOM UM KOHEYHOM COCTOSIHMSIX, KOJMYECTBO
OTBEJICHHOM TEeIUIOThl OT IMapa, W3MEHEHHWE BHYTPEHHEH OSHepruu u paboTy CXKaTHsl.
N300pa3uTh mporiecc B is-auarpamme.

3. Brnaxsslii map ¢ HadaibHBIM JaaBieHreM pl= 6 Mlla u crenensto cyxoctu x=0,9
pacuupsiercst u3orepmudecku A0 nasiaeHus p2=0,5 MIla. Onpenenuts napaMmerpsl mnapa B
HAYaJbHOM U KOHEYHOM COCTOSIHMSIX, H3MEHEHUE BHYTPEHHEH DOSHEpPruu, KOJIUYECTBO
NepeanHoOl TemoTel mapy M pabory pacmupenus. M300pa3uTh TEIUIOBOM IMpolecc B is-
Iuarpamme.

OIIK-4 CriocobeH mpHUMEHSTh COOTBETCTBYIOMIMH (PU3MKO-MAaTeMaTHYECKUH ammapar, MEeTO/IbI
aHaJlu3a W MOJEIMPOBAHUS, TEOPETUYECKOTO0 U SKCIEPUMEHTAIBHOTO HCCIEeIOBAaHUS IPU
peneHnH mpohecCHOHANBHBIX 3a/1a4.

1. IIpumenenue ypaBHenus Ban-nep-Baanbca 1 pacuera mapamMeTpoB COCTOSHUS

peayIbHbIX
2. OrmnpexneneHue mapaMeTpoOB COCTOSIHUS U MPOLIECCOB C MTOMOIIBIO
TEPMOJUHAMUYECKHUX

tabnuu 1 HS-nuarpamMmel.

3. Pacuer TepMOIMHAMHYECKMX  CBOMCTB TapoB, ONpEACICHHE  TEIUIOTHI
napooOpa3oBaHusl.
AHanu3 TePMOJAMHAMHYECKUX TPOIECCOB BoAsHOTrO mapa. M3obpaxenue T/l B PV-, TS-, HS-
Iuarpammax.
Paszpgen 5: BnaxHslil BO3ayx
OIIK-3 CnocobeH JAEeMOHCTpUPOBATH MPUMEHEHHE OCHOBHBIX CIOCOOOB  MOJy4YEeHUS,
npeoOpa3oBaHus, TPAHCIIOPTA W UCIIOIB30BAHUS TEIUIOTH B TEIUIOTEXHUUYECKUX YCTAaHOBKAaX M
cUCTeMax
1. Bo3nyx, umeromuii mapametpsr: ] =40%, t= 220C u pacxon 1000 kr/dac HarpeBaercs B
MOBEPXHOCTHOM TeruiooOMeHHuke 10 t=380C. OmpeaenuTh SHTAIBINI0O WU OTHOCHUTEIHHYIO
BJIQXHOCTh BO3JlyXa IOCJI€ HAarpeBa W MOJHBIA pacxoj TerioThl. M300pa3uths mporecc B id —
JyarpamMMe BJIXXHOTO BO3/1yXa.
2. Bo3nyx c¢ mapamerpamu: j= 40%, t= 220C oxyaxaaercsi B MOBEPXHOCTHOM
teruioooMeHHuke 70 t = 50C. OmnpenenuTh KOJIUYECTBO OTBEIEHHOW TEIJIOTHI M OTBEIEHHOM
BJIar, €ciu pacxoj Bo3nyxa cocrasisger 1000 kr/gac. M306pa3uth mporecc B id — quarpamme
BJIQ)KHOT'O BO3/yXa.
3. 1 xr Bo3nyxa notoka A ¢ mapamerpamu: j= 50%, d= 5 r/kr cmemuBaetcs ¢ 4 Kr Bo3ayxa
noroka B ¢ mapamerpamu: i= 48 xDx/kr, t =200C. OmpenenuTh HapameTpbl CMEIIAHHOTO
Bo3ayxa. M300pasuts nporiecc B id- nuarpamme
OIIK-2 CriocobeH mpHUMEHSTh COOTBETCTBYIOMIMHA (PU3MKO-MaTeMaTHUECKUH ammapar, MEeTOMbI
aHaJlu3a W MOJEJIMPOBAaHUS, TEOPETUYECKOTO U OSKCIEPUMEHTAIBHOTO HCCIIEIOBaHUS IPHU
peleHnH mpopecCuOHAIBHBIX 3a1a4

1. OmnpezencHre mapaMeTpoB MPOIECCOB ¢ moMoIsio H-d-muarpamma.

2. Pacuer cTtaTuku nponecca Cylk BIaKHBIX MAaTEPUATIOB BO31YXOM.

3. Pacuyer nmporieccoB cMemuBaHusi IOTOKOB BO3AyXa.

4. AHann3 TepMOJIMHAMUYECKHX TPOIECCOB BIAXXHOTO Bo3ayxa. M3o0paxenue THII B id-
TUarpaMme.

Pa3nen 6: McTeuenue ra3os u napos

OIIK-3 CnocobeH JAeMOHCTpUPOBAThH TPUMEHEHHWE OCHOBHBIX CIOCOOOB  TOJIYYCHHS,
npeoOpa3oBaHus, TPAHCIIOPTA U HMCIOJIH30BAHUS TEIJIOTH B TEIUIOTEXHUYECKHX YCTAaHOBKAaX M
cUCTeMax

1. Bosnyx u3 peszepByapa ¢ nocrostHabIM nasiaeHueMm P1 =1 MIla u temneparypoii t1 = 150
C BeiTekaeT B armocepy depe3 TpyOKy ¢ BHyTpeHHUM auamerpom 10 mMm. Hailitu ckopocTh
WCTEUYCHHUS BO3JyXa M €ro CEKyHIHBI MacCOBBIM pacxol. ATMochepHOe JaBlEHUE MPUHSATH
paBubiM 0,1 MITa. ITpouecc pacimupenus: CauTaTh ainadaTHBIM.

2. B pesepByape, 3amofHEHHOM KUCIOpPOAOM, Hojnep:kuBaetcs nasienue P1=5 Mlla. I'a3



BBITEKAET 4Yepe3 CyKMBarollee comio B cpeay c nasiaeHueMm 4 MIla. HauanpHas temmneparypa
kuciopoaa 1000C. Onpenenutb CKOPOCTh UCTEUEHUS U PACXO]] Ta3a, €CJIM IJIONab BEIXOIHOTO
ceuenns f=20 mm2. [Iponecc pacupeHust CYUTaTh auabaTHBIM.

3. B pesepByape, 3amogHeHHOM a30TOM, mojajaepkuBaerca nabienue P1=2 MIlla. T'a3
BBITCKACT uepe3 CyxuBaromee comio B armocdepy ¢ nasineHuem 0,1 MIla. HaganpHas
temnepatypa azora 800C. OmnpenenuTb CKOPOCTb MCTEUYEHHUS] M PACXOJ Ta3a, €Ciau IUIOLab
BbIxoHOTO ceueHus f=10 mm2. IIporecc pacumpeHus: CYUTaTh aInadaTHBIM.

4. Pacyer nmponeccoB HCTEYEHHUS U IPOCCENUPOBAHMsI Fa30B U MapOB.

o. Pacuer MakcHMalbHOM M KPUTUYECKOM CKOPOCTH IIOTOKA, MAacCOBOIO pacxoja rasa Ipu
UCTEYCHHUHU.

6. Pacuer xomOuHMpOoBaHHOTO coria JlaBams.

7. Hcnonp30BaHne COOTHOLICHUM MEXJly CTaTUYECKMMM ITapaMeTpamMH U IapaMeTpaMu
TOPMOKEHUS JUIA pacyeTa IpoLecca UCTEUEHUS U3 CY)KUBAIOLIUX COICIL.

8. OnpeneneHue mNOTepb SKCEPTHUM IOTOKA IpU ApoccennpoBaHuu. Paznen 7: Llukisl
KOMIIPECCOPOB

Paznen 6. OCHOBBI XUMMYECKOH TEPMOJAMHAMMKH

OIIK-4 CnocobeH JAEMOHCTpUPOBAThH NPUMEHEHHWE OCHOBHBIX CIOCOOOB  MOJIYYCHHS,
npeoOpa3oBaHusi, TPAHCIOPTA U UCIOJIB30BAHUS TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAaX M
CUCTEMaxX

1. OnpenenuTb 5KOHOMUIO B paboTe, MOJyUYEHHYIO 3a CUET Ie-pPexo/ia OT OJHOCTYIEHYATOro
K JBYXCTYIIEHYaTOMY aaua0aTHYECKOMYy C)KaTHIO BO3JyXa B TIOPIIHEBOM KoMIIpeccope 0Oe3
BpeaHoro oobeMa. Havansnoe masnenue pl =0,98*%105 u/m2, temneparypa tl= 17° C. Koneu-
Hoe naBieHue p2=9,8*105 u/m2.

2. B pesynbTare ymeHblLIeHHs pacxola BOJAbI, OXJaXJAamoIled LWIMHAP KOMIpeccopa,
TEeMIIepaTypa C)KaToro BO3/yXa Ha BbIXOJE W3 Kommpeccopa Bo3pacraeT or 100 mo 150° C.
HavanpHas TemmepaTypa Bo3myxa ocTaercss MocTossHHOW U paBHoM 17° C. [laBneHue c:xartoro
Bo3ayxa p2=4,5 kl/cm2, nayanbHoe pasinenue pl = 1 kl'/cm2.Kak usmeHurcs 3arpaunBaemMas
MOILHOCTb?

3. [TopmiHeBoi KOMIIpeccop AOKEH TojaaBaTh B TedeHue dvaca 100 m3 Bo3gyxa mpu
nasneHuu 5 6ap u temmneparype 20°C u 20 M3 npu naBieHuu 75 6ap M TOHM ke TemmepaType.
Onpenenutpy YUCIO CTYNEHEW KOMIIpeccopa, €ro MOIIHOCTb, PACXO0J BOJABI B XOJOIUIb-HUKAX
Ipu ee HarpeBe Ha 13°; mokasarenb MOJUTPOIBI NPUHATH N = 1,28; HadaabHOE COCTOSHUE
BO3ayxa: nasienue 1 O6ap, remmnepa-typa t=15° C.

CrniocobeH npUMeHSTh COOTBETCTBYIOINI (PU3NKO-MaTEMaTHYECKU annapaT, MEeTO/Ibl aHau3a U
MOJIETTUPOBAHUS, TEOPETHUECKOT0 U HKCHEPUMEHTAJIbHOIO HCCIEIOBAaHUS NIPU PEIICHUU
npogeccCHOHANbHBIX 3a]1a4

1. TepMoIMHaMHUYECKUI aHAJIA3 IIPOLECCOB B KOMIIPECCOPAX

2. Onpenenenne 3(pPeKTUBHON MOILTHOCTH, 3aTpauMBaeMOW Ha INPHUBOJ KOMIIpeccopa M

OTBOHHMOI;'I IIpU OXJTAXKIACHUHU TCIIJIOTHI.

3. Omnpenenenne oNTUMAIBLHOTO PACIPEAEIICHUS JABICHNN 110 CTYIIEHSIM.

4, N3o0pakenue B pv- u T-s-nquarpammax MpPOIECCOB B
KOMIIpeccopax JUISL MHOTOCTYIIEHYATOT'O CoKa-THSI.

5. Pacuer morepp sHeprum um skceprernueckuit KIIJ[ xommpeccopa. Paznen 8: I{ukiibr

JIBUTATEJe BHYTPEHHETO CTOPAHMS

CriocobeH AeMOHCTPpUPOBATh NMPUMEHEHHE OCHOBHBIX CIIOCOOOB IMOJY4YEHHUs, MPeoOpa3oBaHUs,
TPaHCIOPTAa U UCIOJIb30BAaHUS TEIJIOTHI B TEMJIOTEXHUYECKUX YCTAHOBKAX M CHCTEMax

1. Jns nMkma ¢ MoABOAOM TEIUla B Tpoliecce p=const OMpeNeuTh IMOJE3HYI padoTy
TEPMHUYECKUH K. IL. 1., ecnu pl=l kI'/cMm2;t1=60°C; e=14; k=1,4; p =1,67. PaGouee Teno obranaer
CBOWCTBaMH BO3/1yXa.

2. Paccunrarh nonesHyro paboTy, COBEPUICHHYIO 3a IIUKJ C MMOABOJIOM TEIljIa B MpoIlecce V =
const, €CJIM U3BECTHO, YTO PacxoJ] TOIUIMBa cocTaBiisieT 44 r Ha 1 kr Bo3ayxa, € = 6, TemioTa
cropanus tormmBa QPH =29 260*103 mx/xr, k = 1,37.



3. [uxn I'TY ¢ moaBoaoOM TEIIOTHL IIPU p = const XapakTEepU3yeTcs TeMIlepaTypaMu ta =
37°C u tZ = 950°C; crenenp cxxatus m=5, a HaYaJIbHOE JlaBjieHue paBHO | ar. CxxaTue Bo3ayxa
MIPOU3BOJIUTCS OCEBBIM KOMIIpeccopoMm 1o aauadare. Onpenenuts paboTy KOMIIpeccopa, MOJHYIO
Y TIOJIE3HYIO paboTy (paboTy 1uKIIa) TYpOMHBI U TEPMUYECKUH K. II. 1.

Crioco0eH IPUMEHSATh COOTBETCTBYIOIINIA (PH3NKO-MAaTEeMAaTUISCKUH anmapaT, METO bl aHAIH3a 1
MOJICTIUPOBAHUS, TEOPETHUECKOTO U JKCHEPUMEHTAIBHOIO HCCIENOBaHUS TpU PEHICHUU
npogecCHOHATBbHBIX 3a/1a4

BBoaHasi yacTb (MpoBepKa 0CTATOYHBIX 3HAHMI 10 CMEKHBIM Kypcam)

Tema wmm  3aganue | Buasl AynuropHas wiM | MunuMansHoe | MakcumaiibHOE

TEKyIEel aTTecTaluu TEeKyLIen BHEAYJAUTOpHAs KOJIM4YECTBO KOJIMYECTBO
aTTecTaluu 6au10B 6ayu10B

BBenenue B paszmensl AynuropHas 1 2

TV CIUTUTUHBI

Hroro: 1 2

ba3oBasi yacTh (IpoOBepKa 3HAHUI M YMEHHUI 110 KYPCY)

Tema wmm  3aganue | Buasl AynuropHas wiu | MunuManbHoe | MakcumalibHOE

TEKyIlEel aTTecTaluu TeKylIel BHEAYJAUTOpHAs KOJIM4YECTBO KOJIMYECTBO
aTTecTaluu OayI0B OayI0B

CocraBienue Bueaynuropnas

oubmorpaduaeckoro

CIIUCKA JINTEPATyphl 1O

Kypcy

IIpomexyTounoe AynuropHas - 15

TECTUPOBAHUE

Pa6ora Ha 40 55

MPAKTUYECKUX AynuTtopHas

3aHATHUAX

HNToro MunnmMym 41 70

JlonoJiHUTE/IbHASL YACTh

Tema wiam  3aganue | Buasl AyautopHas unu | MUHMMallbHOE MakcumanbHoe

TEKyIeH aTTecTaluu TeKyIIen BHEAYJIUTOpHAs KOJIMYECTBO KOJIMYECTBO
aTTeCTaluu OaoB OanoB

Kypcosast pabora BHEAyJAWTOpHas | - 30

Uroro 41 100

8. Cucrema olleHUBAHUSI JIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs
Kpurtepun oneHuBaHNs 0TBETAa HA JK3aMeHe

BaJuibl Kpurepun BbicTaBjieHus1 02/1J10B

CTyIlCHT FJ'Iy60K0 IIOHHUMAECT HpOﬁﬂCHHBIﬁ MaTepHrall, OTBCHACT UCTKO U
BCCCTOPOHHE, YMCCT OLICHUBATDH q)aKTBI, CaMOCTOATCIIBHO pacCyXaacT, OTIINYACTCA
50 CIIOCOOHOCTBLIO 00OCHOBEIBATH BBIBOJIbI U PA3BACHATH UX B JIOTUYECKOH
nociaenoBarenbHOCTH. OTBEYaeT Ha BCE BOITPOCHI 5K3aMCHAITMOHHOT'O ouiera u
JOHNOJHHUTCJIIBHBIC BOITPOCHI.

CryaeHT rimy00KO TOHUMAET MPOWICHHBIN MaTepHall, OTBEYAET YETKO U
BCECTOPOHHE, YMEET OIICHUBATH (PAKTHI, CAMOCTOSTEIHLHO PACCYXKAAET, OTINYACTCS
45 CIOCOOHOCTBIO 0OOCHOBBIBATH BBHIBOJIBI U PA3BICHITH UX B JIOTHUECKOU
ITOCJICAOBATCILHOCTU. OTBG‘-IaeT Ha BCC BOHpOCLI 3K3aMCHAIIUOHHOI'O 6I/IJIeTa nu
JOTIOJTHUTEILHBIE BOIIPOCHI, HO JIOMYCKAET OT/ICIbHBIE HETOUHOCTH.
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CryaeHT rimy00KO TOHUMAET MPOWIEHHBIN MaTepHall, OTBEYaeT YeTKO 1
BCECTOPOHHE, YMEET OIICHUBATH (DAKTHI, CAMOCTOSATEILHO PACCYKIAeT, OTIIHIACTCS
CIOCOOHOCTHIO0 00OCHOBBIBATh BHIBOJBI U PA3bACHATH UX B IOTUYECKOU
nociuenoBarenbHOCTH. OTBEYaeT Ha BCE BOMPOCHI, HO JOMYCKAET OMIMOKU
HETOYHOCTH OOIIET0 XapakTepa

35

CryaeHT XOpollI0 MOHUMAET NMPONACHHBIN MaTeprai, HO HE MOXKET TEOPETHUECKHU
000CHOBaTh HEKOTOPbIE BbIBOIbI. OTBEYACT HA BCE BOMPOCHI, HO IOMYCKAET
OIMOKY ¥ HETOYHOCTH OOIIIEro XapakTepa.

30

CTy,I[eHT OTBCYACT B OCHOBHOM IIPAaBUJIbHO, HO OTBET HC ABJIACTCA ITOJIHBIM. B
OTBCTAaX Ha JOMOJHHUTCIBHBIC BOIIPOCHI YTOYHAIOMICTO XapaKTCPpa UMCHOTCA
HEAOCTATKH U HETOYHOCTH.

25

CTyI[eHT OTBCYACT B OCHOBHOM IIPAaBUJIbBHO, HO OTBCT HC ABJIACTCA MOJIHBIM. Ha
AOHNOJHHUTCIIBHBIC BOIIPOCHI YTOYHAROIICTO XapaKTEpa NPpaBUJIbHBIX OTBETOB HCT.

20

OtBer CTyACHTA YaCTUYHO HpaBI/IJII)HI)If/'I. Ha JOIOJIHUTCIIBHBIC BOITPOCHI
YTOUHSAOMICTO XapaKTEpa OTBCTHI HE ABJISIFOTCA ITOJIHBIMH, UMCIOTCA HCTOYHOCTH.

15-10

CryaenT umeet ol1iee npeacrapieHne o Teme. [[0THBIX U TOTHYECKH BEPHBIX
OTBETOB Ha BOIIPOCHI IK3aMEHAIIMOHHOTO Omieta HeT. Ha onoinHuTeNbHbIC
BOIIPOCHI CTYACHT AACT YaCTUYHO NPABUJIBHBIC OTBCTHI.

5-9

CTy,Z[eHT HMCCT YaCTUYHOC IIPEACTABIICHHUC O TCMC. HpaBI/IHBHHX OTBCTOB Ha
BOIIPOCHI 3a4€Ta, 4 JOIMOJHUTCIIBHBIC BOIIPOCHI HECT.

0

OTBeTa Ha BONPOCHI OMIeTa HET.

OneHrBaHUE YCHEIIHOCTH JESATEIBHOCTH CTYACGHTOB MO mucuuiuinHe «Teopermueckas
MEXaHHKay MPOBOJUTCS ¢ MPUMEHEHHEM OalIbHO-PEHTHHIOBOM cucTeMbl. bamibHO-pedTHHTOBAs
cricTeMa OCHOBBIBACTCS HAa MHTETPATHHOM OLIEHKE Pe3yNIbTaTOB BCEX BUJIOB yUEOHOW MESATETHHOCTH
CTY/IEHTa 3a BECh MepUO/] 00YUEHUS 1 YUUTHIBACT:

— CocraBrieHue OropHOro KOHCIEKTa 10 TeME JEKIUU

— TloAroToBKy K 3aHATHUIO, BHITIOJHEHUE JIOMAIITHETO 33 JaHHS
— AKTHBHYIO pabOTy Ha 3aHATHH

— BeInoiaHeHre KOHTPOIbHON padOThI

— MHroroByto arrecranuio (3K3aMeH).

C or1oif 1nenplo pazpaboTaHa TEXHOJIOTMYECKas KapTa, B KOTOPOH JETalbHO OMMCHIBAETCS

CTPYKTYpa OLICHUBAHMSI.

Ecnu cTyneHT He moceTus 3aHsaTie 6auibl eMy He HaUMCIISIOTCS.

HroroBasi omeHka 3a dK3aMeH IO TUCHHIUIMHE BBICTABISETCS C YYETOM TEKYIIEro M
MIPOMEKYTOUHOTO KOHTPOJISI B COOTBETCTBHUHU CO CIIEYIOIECH MIKAIOMH:

52-70 6a/mIoB — «yJOBIIETBOPUTEIHHOY;

71-85 6ayI0B — «XOPOIIO»;

86-100 6aisIoB — «OTIIMIHO.

Paboueii mporpaMMoii mperycMOTPEHO BBIIOJHEHHUE CTYA€HTAMHU KOHTPOJIbHON pabOTHI.

®dopma KOHTPOJISI 3a onny padorty
Munum. | Makc. 6a/10B Bcero
0aJJI0B

Texymuii KOHTPOJIb:

- OIpoC 1 _2_ Oamios 20
0aJoB

- y4acTue B IMUCKYCCUU Ha CEMUHApE 1 _2_ Oamnnos 30
0aJoB

- KOHTpOJIbHasI paboTa (Tembr 1-3) 5 _10 GanmoB 10

0aJUIOB




- KOHTpOJIbHast paboTa (TeMbl 4-5) 5 __10 6amnmoB 10
0aJoB
[IpomexxyTouHas arrectarus 30 6amtoB
TECT
HToro 3a ceMecTp (TUCIUTIIIUHY) 100
3a4€T/3a4€T C OIEHKOM/9K3aMeH 0ayoB

9. YuebHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHe TUCIUNIHHbI
9.1 OcHoBHasl 1UTEpPaTypa
benos, I'. B. Texuudeckas TepMoauHaMuKa : yueObHoe mocooue s By3oB / I'. B. benos. — 2-¢

u3n.,, wenp. u gon. — MockBa: WsmarenbctBo FOpaiit, 2024. — 252 c.— (Beicmiee
obpazoBanue). — ISBN 978-5-534-05091-2. — Tekcr : snexkTpoHHbI // OOpa3oBarenbHas
mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537428 (mata oopamenwus: 18.10.2024).

Canpakos, C. A. TepmonuHamuka : [ DIEKTPOHHBIN pecypc| : METOAMYECKUE YKa3aHUs K
nabopatopubiM pabotam / C. A. Canpgaxo, U. A. IlukyneB ; OpeHOyprckuii roc. yH-T. -
OpenOypr : [6. u.], 2008. - on-line. - Cucrem. TpeboBanus: Hanuuue moIKIIOYSHUS K JIOKATBHOM
ceru akagemun u K Muatepuer. - URL: https:/lib.rucont.ru/efd/190539/info

TexHuueckass TepMOJMHAMHKA -  METOAMYECKHE  yKa3aHUs K  BBINOJIHEHUIO
pacueTHO-Tpauyeckoil  pabOTBl A CTYIEHTOB, OOYYaIOUIMXCA TI0  HAlpaBJICHUIO
«TemnnosHepreTrKa U TEMIIOTEXHUKA», OYHOH W 3a04HON (opM oOydeHus : B 2 uactsax. Y. 1.
Pacuer razoBoro nukiia [OnektponHsli pecypce]: - Mxesck: PUO Mxesckas 'CXA, 2020. - 36 c.
- Pexxum moctyna: http://portal.izhgsha.ru/index.php?g=docs&download=1&id=42630

TexHuueckass TePMOAMHAMHUKA - METOIMWYECKHE YKAa3aHUs K BBINOJIHEHUIO PacyeTHO-
rpaduueckoil paboThl ISl CTYAEHTOB, OOydaroIuxcs Mo HampabieHuio «TemgosHepreTuka u
TEIUIOTEXHHUKA», OYHOW U 3a04HON QopM oOyueHus : B 2 yactax. Y. 2. AHanu3 3p¢eKTUBHOCTH
LUKJIOB MAPOCUJIOBBIX YCTaHOBOK [DieKTpoHHBIN pecypc]: - Mxkesck: PO Mxesckas I'CXA,
2020. - 30 c. - Pexum JIOCTYTIA:
http://portal.izhgsha.ru/index.php?g=docs&download=1&id=42629

9.2. Ilepuoanyeckas JuTepaTrypa
He npenycmotpeno

9.3. lonotHUTEJILHAS JTUTEPATypa

benos, I'. B. TepmoanHamuka : ydaeOHUK U TPakTUKyM Ui By30B / I'. B. benos. — 4-e
u31., mepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2024. — 572 ¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-16510-4. — TexkcT : anekrponHsbiit // OOpa3oBaTenbHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544923 (nata o6pamenus: 18.10.2024).

9.4 IIporpamMHoOe obecnieyeHne

1. Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas), (nuueHsus
49512935);

2. Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License 2
PROC (6eccpounast), (mmumensus 60465661)

3. Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (muuensus 61031351),
4. Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (muuensus 61031351),
3)

. Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (Geccpounas),
(muensus 61031351),

6. Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic OPEN,
(6eccpounas), (nmumen3us 41684549),

7. Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounas), (unensus


http://portal.izhgsha.ru/index.php?q=docs&download=1&id=42630
http://portal.izhgsha.ru/index.php?q=docs&download=1&id=42629

60939880),

8. Microsoft Windows Server CAL 2008 Russian Academic OPEN, (6eccpounas), (uuensus
60939880),

9. Kaspersky Endpoint Security nns 6usneca - Pacmmpennsiii Russian Edition. 1000-1499 Node
2 year Educational Renewal License (nmmmenszusi 2022-190513- 020932-503-526), cpok
noas3oBanus ¢ 2019-05-13 mo 2021-04-13

10.ABBYYFineReader 11 Professional Edition, (6eccpounas), (muuensus AF11- 2S1P01-
102/AD),

11.Microsoft Windows Pro 64bit DOEM, (6eccpounas), kontpakr Ne 6- OAD®2014 ot
05.08.2014

12.Delphi XE8

13.Visual Studio Professional
14.«Antunnaruar. BY3y. Jlunienznonnsiii torosop Nel94 ot 22.03. 2018 rona

9.5 Ipodeccuonanbupie 0a3bl JaHHBIX M HH(POPMALHOHHBIE CIPABOYHbIE CHCTEMBbI

COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHIi

1. HudopmannoHHO-CIIpaBOYHAsT CHCTeMa (CIpaBOYHO-TIpaBoBasi cucreMa) «KoHCympTaHT
mroc». Cormamenune Ne MKI12016/JICB 003 or 11.01.2016 gius HWCHOJNB30BaHHUS B
yueOHbBIX nemsix 0eccpounoe. OOHOBISIETCS peryssipHO. JIMIEH3UsT Ha BCe KOMITBIOTEPHI,
UCHOJIb3yeMble B y4eOHOM IpoLIecce.

2. Ilpodeccuonanvubie 6a3pl maHHbIX Ha Miardgopme 1C: Ilpeampusite ¢ MOCTYNHBIMA

koHpurypanusimu (1C: ERP Arponpowmeiinenssiii kommieke 2, 1C: ERP Duepreruxka,

1C: Bbyxrantepust mosioko3zaBoga, 1C: byxrantepust nruuepadbpuxu, 1C: byxrantepus

aseBaTopa M KoMOMKopMmoBoro 3aBona, 1C: OOmenut, 1C: Pecropan. ®poHT-0duc).

JIunensuonnsiit forosop Ne H8775 ot 17.11.2020 r.

OnexrponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/ u T.1.

4. http://library.miit.ru/ - snexTpoHHO-OMOMKOTEYHAs cHcTeMa Hay4dHO-TeXHUUECKON
o6ubmuorexku MUUT.

w

10. OOecneyenue o0Opa3oBaTeIbHOIO mpouecca AJds JHI € OIPAHHYEHHbIMHU
BO3MO’KHOCTSIMH 310POBbsI 1 HHBAJIU/IOB

Y4yeOHble U  y4eOHO-METOJMYECKHME MaTepuajbl i  CaMOCTOATEIbHOM  paldoThI
o0yyJaromuxcs U3 4Kcia MHBAJIUAOB U JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH 3710poBbst (OB3)
MPENOCTABIAIOTCS B (popMmax, aJanTHUPOBAHHBIX K OrPAaHUYEHUSM HMX 3/70pPOBbsI M BOCHPUSATHUS
uHpOpMaInu:

Jlnst cnenbIx 1 cnaboBUIATITNX

- JEeKUMU OQOPMIISIIOTCS B BHUJAE DJIEKTPOHHOTO JIOKYMEHTA, JOCTYMHOIO C IOMOIIbIO
KOMIIBIOTEpA CO CIEIHATN3NPOBAHHBIM IIPOIPAMMHBIM 00€CIIeUeHUEM;

- THCHbMEHHBbIE 3a/IaHUs BBINOJHAIOTCA Ha KOMIIBIOTEPE CO CHElHaTU3UPOBAHHBIM
MIPOrpaMMHBIM 00€CTIeYeHHEM, HJIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecnieunBaeTCsl MHIWBUIyAIbHOE paBHOMEpHOE ocBemieHre He menee 300 Jrokc;

- U BBINOJHEHMS 33JaHUs TPU HEOOXOAMMOCTH TNPEAOCTABISETCS YBEIUYMBAIOIIEEe
YCTPOMCTBO; BOZMOKHO TaKke UCII0JIb30BaHHE COOCTBEHHBIX YBETUYUBAIOIINX YCTPONUCTB;

- MUCbMEHHBIE 3aJ]aHNs O(POPMIISIOTCS YBETUUEHHBIM HIPUPTOM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOU (pOpME MIIM BBHIMOIHSIOTCS B MHCbMEHHON (opme
Ha KOMIIBIOTEDPE.

JUts TIyXuX ¥ ¢1a00CbIIIaIINX

- JeKuuu O(OpMISIOTCS B BHUJAE JJIEKTPOHHOIO JOKYMEHTa, JHOO IpEeI0oCTaBIseTCs
3BYKOYCWJIMBAIOLIAs annapaTypa WHAUBUYAIbHOTO [10JIb30BaHMS;

- MUCHbMEHHBIE 33JJaHUS BBITTOJIHAIOTCS Ha KOMITBIOTEpE B MUCHbMEHHOM (hopme;


http://library.miit.ru/

- 9K3aMeH U 3au€T MPOBOJATCS B NHCbMEHHOW (opMe Ha KOMIIBIOTEpPE; BO3MOXKHO
MIpOBEJICHUE B (JOPME TECTUPOBAHUS.

Jnist U1 ¢ HapyIIEeHUsIMH OTIOPHO-/IBUTATEIBHOTO anmapara:

- JeKUMd OQOPMIISIIOTCS B BHUJAE SJICKTPOHHOTO JOKYMEHTA, JOCTYMHOIO C IOMOIIbIO
KOMIIBIOTEpA CO CHEIHATN3NPOBAHHBIM IIPOTPAMMHBIM 00€CIICUeHUEM;

- THUCHMEHHBbIE 3a/IaHUs BBINOJHAIOTCA Ha KOMIIBIOTEPE CO CHEHHATU3UPOBAHHBIM
MIPOrPaMMHBIM 00€CTICYCHUEM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOM (pOpME WMIIM BBINMOIHSIIOTCS B MUCbMEHHON (Qopme
Ha KOMITBIOTEPE.

[Tpu HEe0OXOMUMOCTH MpeyCMaTPUBACTCS YBEIMUECHUE BPEMEHU JJIs TOJTOTOBKH OTBETA.

[Tponienypa npoBeaeHHsI TPOMEXKYTOUHOM aTTeCTaluy sl 00yJarOUINXCsl yCTaHABIUBACTCS
C y4éTOM HMX HMHJMBUIYaJbHBIX McUXopu3nyeckux ocobOeHHocTel. [IpomexxyrouHas arTecTaius
MOXET IPOBOAMUTHCS B HECKOJIBKO ITAIOB.

[Ipu mpoBeneHUU NPOLENYpPHl OLEHUBAHUS PE3YAbTaTOB OOYYEHHS MpEeayCMaTpUBaETCs
UCTIOIb30BAaHNE TEXHUYECKHUX CPEICTB, HEOOXOAMMBIX B CBS3M C HHIUBUAYAIbHBIMU
O0COOCHHOCTSIMU 00yUaroluxcsa. DTH CPEACTBA MOTYT OBITh MPEAOCTABICHBl YHUBEPCUTETOM, HIIU
MOTYT HCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKHE CPEICTBA.

[IpoBenenne  mpoueAyphl  OLICHUBAHUA  PE3YIbTAaTOB  OOY4YEHHs]  JOMYCKAaeTCs  C
WCIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

ObecnieunBaeTcst AOCTYyN K WHGOPMAIMOHHBIM M OuMOIHOrpadUyecKuM pecypcaMm B CETH
WuTepHer s kaxaoro odydaromerocst B popmax, aganTupOBaHHBIX K OTPAHUYECHUSM HX 370POBBS
Y BOCTIpUATHUS HHGOPMAIUU:

JInst caenbIX v CraboBUIAAIINX

- B Ie4aTHOM (hopMe YBETUYCHHBIM IIPUPTOM;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina.

Jnist TIyXux ¥ CaboCIbIIaIInX

- B IeyaTHOH popme;

- B (hopMe DIEKTPOHHOTO TOKYMEHTA.

Jnis oOyvaromuxcs ¢ HapyIIeHUs MU OIIOPHO-ABUraTeIbHOI0 arnmapara:

- B Ie4aTHou opwme;

- B (hOpMe IJIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayauodaiina.

VY4eOHble ayTUTOPUU ISl BCEX BHJIOB KOHTAKTHOH M CaMOCTOSATENBbHOM pabOThl, Hay4yHas
O0uOIMoTeKa M HMHBIE MOMEIIEHUs JUIsi OOydeHHUs OCHAIEHbl CHEeLHaTbHBIM O00OpYyJOBaHHUEM U
y4eOHBIMU MECTaMU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHUS:

Jlnst cnenbIx u cnaboBUIATITNX

JUTSL TIIYXUX ¥ cTa0OCBIIIAIIX

- aBTOMAaTHU3WPOBAaHHBIM pabodYMM MecTOM Ui JIIOAeH C HapyIIeHHeM ciyXa u
¢71a00CTIBIIIAIINX;

- aKyCTUYECKHI YCUIIUTENh U KOJIOHKH;

Jnis o0yqaromuxcs ¢ HapyIIeHUsIMU OIIOPHO-ABUTaTeIbHOI0 arnmapara:

- IEPEABIKHBIMH, PETYINPYEMBIMH dproHoMuueckumu napramu CU-1,

- KOMIIBIOTEPHON TEXHUKOM CO CIIEUAIbHBIM IPOrPAMMHBIM 00ECTIEYCHUEM.

11. MaTepuajbHO-TeXHUYECKOE o0ecnevyeHue TUCHUILINHBI (MOTYJIs1)

Ayaurtopus Ha3znauenmue OobopynoBanue

YueOHas ayuTopus JUISL IPOBEJICHUS 3aHATUN JIEKIIMOHHOTO Thna, | CTaHIapTHOE
3aHATUI ceMUHApCKOro THMa (J1abopaTopHBIX | 00opynoBaHue (yueOHas
W(WJIM) MPAKTHYECKUX ), TPYIIIOBBIX U MeOenb s




Aynuropusi Ha3znauenme O0opynoBanue

WHIUBUAYAITBHBIX KOHCYIIBTAIIMH, TEKYIIET0 | oOydJaromuxcs, pabodee

KOHTPOJISL MU IPOMEKYTOUHOM aTTecTaluH, MECTO MpenoaaBaTes,

KYPCOBOT'O IPOEKTUPOBAHHUS (BBIIOIHEHUS JI0CKa)

KypCOBBIX paloT), IPOBEAECHUS IPAKTUK
[Tomemmenue s MIOMEIICHUE JUIsI CAMOCTOATEIBHOM paboThI Komnbrotepsl, HOyTOyKu
CaMOCTOSITEJIbHOU o0yyaroImuxcs C MOJAKIIIOYEHHUEM K
paboThI MH(POPMAITMOHHO-

TEJIeKOMMYHUKALMOHHOU
cetu «VHTEpHETY,
JIOCTYTIOM B
IEKTPOHHYIO
nH(pOpPMaIMOHHO-
00pa3oBaTeIbHYIO CPEAY
Antl'y

K pa6oueii nporpamme npujiararorcs:

IIpuioxenne 1 - @OHJI OLIEHOYHBIX CPEICTB MJIi IPOBEACHHUS AaTrTeCTalMd YpPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN 00YJArOIIUXCS IO AUCHUIUINHE (MOTYJTIO)

IIpunnoxkenne 2 - Meroauueckue ykazaHus A 00y4arOLIMXCS IO OCBOCHUIO TUCIUITIIMHbI
(Momyst).
1. ] yCHEHmHOro OCBOEHHUS COAEP)KAaHUS JUCHMIUIMHBI HEOOXOAMMO IOCEUaTh JIEKILUH,
MIPUHUMATh aKTUBHOE ydacTHe B pabOTe Ha MPAKTUYECKOM 3aHATUH, a TAKXKE BBIOJIHATh 3aJaHMUs,
IIpearaeMele MpenoJaBaTesIeM il CaMOCTOSATEIBHOIO U3YUEHUS.
2. Jlexmust.
-Ha nexuutro nmpuxoanure He onasaplBasi, Tak KaK 3T0 HEITUYHO.
- Ha nexuoHHbIX 3aHATHAX HEOOXOAMMO KOHCIIEKTUPOBATh U3y4yaeMblii MaTepuall.
- Jlnsg cucteMaTu3anuy JIEKIMOHHOIO MaTepuana, KOTOpbl OyJaeT Moje3eH MpHU MOATOTOBKE K
UTOTOBOMY KOHTPOJIIO 3HAHUH, 3alMCHIBAlTE HA KAXKIOW JIEKIUH TE€MY, BOIPOCHI JJI U3YyYEHUS,
PEKOMEHIYEMYIO JTUTEPATYPY.
- B kaxmom Bompoce BbIIEISNTE TIJIaBHOE, O053aTENbHO 3alUIIMTE KIIOYEBBIE MOMEHTHI
(onpenenenue, GpakThl, 3aKOHBI, IPAaBUIA U T.J.), TOAYEPKHUTE HX.
- Ecniu o copepaHuio Matepuaina BOZHUKAIOT BOMPOCH], HE HY’KHO BBIKPUKHBATh, 3aIIUIINTE UX U
3aJlaliTe 0 OKOHYaHUH JIEKLIUY WA HA CEMHMHAPCKOM 3aHATHUH.
- Ilepen cnenyrouieil nexuueil 00s3aTeNbHO MPOYUTANTE MPEABIAYIIYIO, YTOOBI aKTYalIU3UPOBATh
3HAHUA U OCO3HAHHO MPUCTYIUTH K OCBOEHUIO HOBOTO COZIEP KAHHUS.
3.IIpakTuyeckoe 3aHsTHE — 3TO (popmMa pabOTH, I/I€ CTYACHTHl MaKCUMAJIbHO aKTUBHO yYacTBYIOT B
00CYKJIEHUU TEMBI.
- Jlns TOATrOTOBKM K TPAaKTHUECKOMY 3aHSATHIO HEOOXOAWMO B3SATh IUIaH 3aHATHS (Y
MIperoiaBaTens).
- CaMoCTOATENbHYIO TOJTOTOBKY K 3aHATHIO HEOOXOAMMO HAYMHATh C WU3YYEHHS] MOHSITHIHOIO
anmapara TeMbl. PEKOMeH TyeM HCII0JIb30BaTh CIIPABOYHYIO JTUTEPATYPY, YUCOHUKH.
- BaxxHo 3ammoMHUTB, 4TO 000N UCTOYHUK JOHKEH HECTH JOCTOBEPHYIO MH(POPMAIINIO, 0COOCHHO
9T0 OoTHocuTcs K Internet-pecypcam. Ilpm wucnonb3oBanum Internet - pecypcoB B mporecce
MOATOTOBKU HE HYXKHO MX aBTOMAaTHYECKU «CKAYMBaThy, OHH JIOJDKHBI ObITh MpOaHAIN3UPOBAHbI.
He HYXHO «cKauMBaTh» TOTOBbIe pedepaTsl, TaK Kak HUX OJHOOOpa3ue IpernojaaBaTellb Cpasy
BBISIBJISIET, KPOME TOT'O, OHU MOT'YT OBITh COMHUTEIBHOTO KauecTBa.
- B mpouecce u3ydeHHs TEMbl AHAIU3UPYHUTE HECKOJIBKO MCTOYHUKOB. Mcmonb3yiTe HaydHbIE
CreLUaNIbHbIE KYPHAIbI.




- Ilone3nbiM Oyner paboTa ¢ AIEKTPOHHBIMH YYeOHHMKAMH U yueOHbIMH mocobusmu B Internet-
OuOMMoTeKax.  3aperucTpupylTech B~ HHUX:  yHHBEpPCHUTETCKas  OuOimoreka  OHIaiiH
(http://www.biblioclub.ru/) u snexrponHo-6ubimoreunas cucrema «Jlaup» (http://e.lanbook.com/).
- [Ipu BO3HUKHOBEHUU TPYIHOCTEN B MPOLIECCE MOATOTOBKH B3aUMOICHCTBYITE ¢ IpenoaaBaresem,
KOHCYJIbTUPYHTECH TI0 CAMOCTOSITEIbHOMY U3YYEHUIO TEMBI.
4. CamocTosTenbHas padora.
- Ilpu M3y4yeHUH AWUCUUILTUHBI HE BCE BOMPOCHI PACCMATPUBAIOTCS Ha JICKIHSIX M MPAKTUYECKUX
3aHSATUSIX, YaCTh BOMPOCOB PEKOMEHIyeTCs MpernoaBaTesieM AJisi CAaMOCTOSTEIIbHOTO U3YyUEHUSI.
- ITonck OTBETOB Ha BOMPOCH M BHIMIOJHCHHE 3aJaHUM JUISI CAMOCTOSTEIILHON paboThl MO3BOJIUT
BaM PACIIMPUTh U YTIyOUTh CBOM 3HAHUS 10 KypCy, IPUMEHUTh TEOPETUYECKUE 3HAHUS B PEILICHUN
3aJa4 MPaKTUIECKOTO CO/ICPIKAaHMs, 3aKPEUTh N3yUYEeHHOE paHee.
- DT 3a7aHus CIIEyET BBIMOIHITh HE «HACKOKOMY, a TIOCTENEHHO, MIIAHOMEPHO, CIEAYs MOPSAKY
M3yUYEHHsS TeM Kypca.
- [Ipu BO3HUKHOBEHUH BOIIPOCOB OOPATUTECH K MPETIOAABATENIO B JIeHh KOHCYJIbTAlUN Ha Kadeapy.
- BrimonHWB MX, NpoaHATM3UPYHTE KAYECTBO WX BBIMOJHEHHS. DTO TOMOXET BaM pPa3BUBAThH
YMEHHSI CAMOKOHTPOJIS U OLIEHOYHbIE KOMITETEHIUH.
5. ATOroBbiid KOHTPOJIb.
- Jlns TOAroTOBKM K 3a4eTy/PK3aMeHYy BO3BMUTE IIEpPEYCHb MPUMEPHBIX BOIMPOCOB Yy
Mpero1aBaTeds.
- B cmucke BOmpocoB BbIIEIUTE T€, KOTOPbIe OBUIM PACCMOTPEHBI HA JIEKIHMU, MPAKTHUECKUX
3aHaTUsIX. OOparurech K CBOMM 3allMCSIM, BbIAEIUTE cyllecTBeHHoe. Jlyig Oosee neTalbHOIO
W3YYECHUS U3YUUTE PEKOMEHIYEMYIO JTUTEPaTypy.
MeTtoanyecKkue yKazaHusi I 00y4aIOUIMXCSl 10 OCBOECHHIO THCIMIIJIMHBI
Jlia u3ydeHus Kypca HE0OXOJUMO UMETh COOTBETCTBYIOIIYI0O MaTEMaTHUECKYI MOArOTOBKY. Bo
BCEX paszjienax Kypca, HauWHAs CO CTAaTHKH, IIUPOKO WCIOJB3YeTCsl BEKTOpHas anredpa.
Heo06xoauMo yMeThb BBIUMCIATH NPOEKIMM BEKTOPOB HAa KOOPAMHATHBIE OCH, HAaXOAWUTh
reOMETPHUECKH (ITOCTPOSHHEM BEKTOPHOTO TPEYTOJIbHHUKA MJIM MHOTOYTOJIbHUKA) U aHATUTUYECKU
(Mo mpOeKIUsAM Ha KOOPJIMHATHBIE OCH) CYMMY BEKTOPOB, BBIUHCIATH CKAISIPHOE U BEKTOPHOE
MPOM3BEICHNSI JIBYX BEKTOPOB W 3HATh CBOWCTBAa OSTHX MpousBeneHWid. Hamo Takxke ymeTb
CBOOOJHO MOJIb30BaThCs CUCTEMOM MPSMOYTOJBHBIX JEKapTOBBIX KOOPAWHAT HA IJIOCKOCTU U B
MPOCTPAHCTBE, 3HATh, YTO TAaKOE EIUHHYHBIC BEKTOPHI (OPTBHI) DTUX OCEH M KaK BBIPAKAIOTCS
COCTABJISIOLIME BEKTOpa MO0 KOOPAMHATHBIM OCSIM C MoMmollbio opToB. Ilpu u3ydeHuu paznena
KMHEMaTUKa HaJl0 COBEPIIEHHO CBOOOAHO yMeTh auddepeHnrpoBath (GYHKIUA OIHOTO
MEPEMEHHOT0, CTPOUTH I'padUKu 3TUX (QYHKIUH, ObITh 3HAKOMBIMH C TIOHATHSIMU O €CTECTBEHHOM
TpEeXTpaHHUKE, KPUBU3HE KPUBOW W paauyce KpWUBU3HBI, 3HATH OCHOBBI TEOPHH KPHBBIX BTOPOTO
NopsiiKa, N3y4aeMoi B aHAJIMTUYECKON TeoMeTpuu. - Eciu B cricke BONPOCOB €CTh T€, KOTOPHIE HE
paccMaTpUBAIHCh Ha JICKIMH, HA TPAKTUIECKOM 3aHSITHH, U3YYUTE UX CaMOCTOATENbHO. Ecim ecTh
COMHEHMS, 3ajlaiiTe BOIPOCH Ha KOHCYJIBTAIIUH NTEPE]] SK3aMEHOM.
- [IpomymaiiTe CBOI OTBET Ha dK3aMeHe, ero JOruKy. [loMHUTE, 94TO Ball OTBET YKPACHUT CCBHIJIKA Ha
UCTOYHUK JIUTEPATyphl, WIIIOCTPAIMS MPAKTUKH MPUMEHEHHsS] TEOPETUYECKOTO 3HAHMS, a TaKKe
YBEpEHHOCTh M HAJMYWE aBTOPCKOH apryMEHTHPOBAHHOW MMO3WIIMM KaK OyIymero cyobekra
npoecCUOHATLHON 1eATEIbHOCTH.

PexoMeH1auuM Mo MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

[IpakTHyeckue 3aHATHSA TaKXKe UMEIOT 3HaueHue B yuyeOHOM mpouecce. Ha Takux 3aHATHAX
oOydJarolmuecsi yd4arcsi CaMOCTOSITENIbHO pemarh MPaKTHYECKHe 3a/add, YrIyOIsiFoT CBOHM
TeopeTndeckue 3HaHus. [IpakTuueckoe 3aHATHE MPOBOAUTCS IO CHENMATIBHOMY IUIAHY-33JaHHIO,
KOTOpPO€ COACPKUTCS B y4YEOHBIX KHHUTAX, Y4eOHO-METOIMYECKHX Marepuanax. Tam ke
yKa3bIBAIOTCS MaTepHajbl, HA OCHOBE KOTOPBIX peIIaeTcss yuyeOHas 3ajada, JAIOTCS KpaTKue
METOJIMYECKUE PEKOMEHJIAIIMU 10 BHINOJHEHHUIO JOMAIIHEro 3a1aHus. PekoMeHayercs coCcTaBUTh
IUTaH TOJATOTOBKM K 3aHATHIO. DTO HE 3HAYHT, YTO HY)KHO O0S3aTE€ILHO COCTAaBJIATH MUCHMEHHBIN
NOKyMeHT. JlocTaTo4HO, YTOOBI 3TOT IIaH, KaK TOBOPUTCS, «TBEPAO CHUIEN B royioBe». MHbIMU
CIIOBaMH, HEOOXOJMMO XOpOLIO 3HAaTh TEOPUIO BOIPOCA, KOTOPBIA SBISAETCS IPEIMETOM



paccMOTpeHHs Ha TPAKTHUECKOM 3aHITHH. [[0Ar0TOBKA K MPAaKTHUECKOMY 3aHSATHIO JOJKHA HANUTH
OTpa)kKeHUE B 3aIUCAX, JKEIATEIbHO B TOU K€ TeTpaJu, MOCBIIICHHON TaHHOMY MpPEIMETY.

Ha npaktudeckom 3aHsTHH 00y4aromuecs: COOOIIal0T BapUaHThl PELIeHUs 3a1a4/ KeHCoB ¢
COOTBETCTBYIOIIEH apryMeHTaluel 1 000CHOBaHHEM, KOTOPBIE 3aTeM KOJUIEKTHBHO OOCYKIAtOTCs
B MOpsiIKE CBOOOIHOM MTUCKyccuu. BaxkHO, 9TOOBI KaXKABIH 00YJatOIUiics CTPEeMUIICS K aKTUBHOMY
y4acTUI0O B OOCYXKJIEHHU pelIaeMbIX MpoOiieM, 4YToObl B XOZA€ MPAKTUYECKOrO 3aHITHS HE
OCTaBaJIOCh HEMOHATHBIX BOMpOCcOB. Ha 3aHATMM mpemojaBaTeNb MOXET JaTb HOBBIC
JIOTIOJIHUTENbHBIE 3aJJaHHsI, KOTOPbIE HY)KHO PEIIUTH 37€Ch K€ U TEM CaMbIM IPOBEPUTH, HACKOIBKO
r7TyOOKO OCBOEHBI TEOPETUYECKHE BOIIPOCHI IO TeMe. B ciryuae mpomycka npakTHYeCKOTro 3aHATUS
oOyuatomuiicss 00s3aH BBIIOJIHUTH IJIaH-33/IaHUE U OTYUTATHCS Mepel] pyKOBOJAUTEIEM 3aHATHUS B
COTJIACOBAHHOE C HUM BpEMSI.

4.2. PekOMEHIAIMHY 110 HAINCAHMIO KOHCIIEKTA

[Tpuctynas K BBIIOJIHEHUIO KOHTPOJBHBIX 3aJaHHi, CIeAyeT MpopaboTaTh TEOPETUYECKHUNA
Matepuan. s yaydylIeHHs ero YCBOCHHS HEOOXOJUMO BECTH KOHCIEKTHPOBAHHE M TMOCIe
W3YyYeHHUs] TEMBl OTBETHTH Ha BOMPOCH CaMOKOHTpOJs. KOHCIEKT - 3TO Takoe H3IOKEHHE
KOHCTaTHPYIOIIUX TOJOKEHUH TEKCTa, KOTOPOMY TPUCYIIH KPATKOCTh, CBS3HOCTh U
mocyeoBaTenbHOCTh. KOHCIIEKT (0T TaTHHCKOTO conspectus) - 0030p. Kimaccugukarms KOHCIEKTOB
CymectByeT cneayromas kiaccudukanus koncrnekTon: [Inan-koncnekt. CHavana Hy>KHO HalKCaTh
IUTaH TEKCTa, a 3aTeM Ha ITyHKTHI IJIaHa JIENAIOTCS KOMMEHTApHUU: CBOOOJHO M3JI0KEHHBIH TEKCT
mu6o nurTathl. TemMaTuuyecKuid KOHCIEKT - KPAaTKOe HM3JI0KEHHE JAHHON TEMbI C HCIIOIb30BaHHEM
HECKOJIbKUX MCTOYHUKOB. TeKCTyaabHBI KOHCIIEKT COCTOMT U3 LUTAT OJHOTO TeKcTa. CBOOOIHBIN
KOHCIIEKT - HUTAaThl U cOOCTBEHHBbIE opMynupoBku. CocTaBieHne KOHCIIEKTa A TeNepb O TOM, Kak
COCTaBHUTH KOHCIIEKT. J[JIs Havana ompenenuTe 1eib HamucaHus KoHcrekra. Korga Oynere unraTh
M3y4aeMbIii MaTepuai BIEPBbIC, BBIICIUTE €r0 OCHOBHBIE CMBICIIOBBIE YACTH, ONPEACTUTE TIaBHOE,
crenaiTe BBIBOABI. Ecim BBI COCTaBisieTe IJIaH-KOHCIIEKT, MOAyMaiiTe, KaKue MyHKTHl HY)XHO B
HEro BKJIIOYHMTH, YTOOBI PACKPBITh Kaxkaoe MonoxeHue. Haubonee 3HaunMyro HHQOpMAIIHIO
(Te3MChI) KPaTKO M MOCTEIOBATEIHHO M3JIOKHUTE CBOMMH CIOBAaMH JIMOO 3alUININTE B BUJE LUTAT.
Takum 00pa3oM, KOHCIIEKT BKJIIOYAET B c€0si OCHOBHBIC TIOJIOKEHUS, (PaKThl, IPUMEPHI U BHIBOIBI.
Ucnonw3yiiTe ycinoBHbie 0003HAUEHHUs, COKpAIaTe OTIEIbHBIE CJOBa. BBIIENsiiTe MyHKTH H
MOAMYHKTHI, TOTYEPKUBAITE, BBIICTSHTE IIBETOM KITFOUYEBBIE CIIOBA.

LleHHOCTh KOHCIIEKTa 3aKJIIOYaeTCsl B TOM, YTO aBTOP MOXKET IMUCATh €0 HE M0 33JaHHOMY
o0pa3siry, a yIoOHBIM Ist ce0si criocoOoMm.

[TpaBuia KOHCTIEKTUPOBAHUS

-3aMUIINTE HA3BaHHUE TEKCTA WM €r0 YacTH

-OTMETHTE BBIXOJIHBIC JAaHHBIC (MECTO W T'OJ] BBITYCKA U3JIAHUS, HUMSI H3/1aTeIsl).

-OCMBICIIUTE CO/IEPIKaHUE TEKCTA.

-IPOYHUTANTE MaTepUaIT ABAKIBI.

-COCTaBbTE IJIaH, KOTOPBI CTaHET OCHOBOW KOHCIIEKTA.

B mporiecce KOHCTIEKTHPOBAHUST OCTAaBBTE MECTO (IIMPOKHE TOJIS) TS 3aMETOK, JTOTIOJTHEHUH,
3aMMCH WUMEH M HE3HAKOMBIX TEPMUHOB. Bamu [OMDKHO OBITH OTMEYEHO TO, 4YTO TpedyeT
pa3bsICHEHUH. 3amich BEAWTE CBOMMH CIIOBAMH, YTO IOMOXET JIyYIIEMy OCMBICICHHIO TEKCTa.
CobmroiaiiTe mpaBuiIa HUTUPOBAHUS: IIUTATa JOJDKHA OBITH 3aKIIOUEHA B KaBBIUKH, JAWTE CCBHUIKY
Ha ee UCTOYHUK, yKa3aB cTpaHuily. Kinaccupumupyiite 3HaHHS, T.€. pacIpeAessiTe uX Mo rpyIiam,
rliaBaM ¥ T.1. BBl MOkeTe Tob30BaThCsl OYKBEHHBIMH 0003HAYSHHSIMH PYCCKOTO HIIM JIATHHCKOTO
SI3BIKOB, a Takke Iudpamu. JmarpaMmpl, cXeMbl W TaOJIHIBI MPHUIAIOT KOHCIIEKTY HATJISAHOCTH.
CrnenoBatenbHO, H3y4aeMblil MaTepual JIerue yCBauBaeTCs.

KoHcriekT MOkeT OBITh 3amucaH B TETPaJH MM HA OTIENBHBIX JHCTKaxX. Terpamu ymoOHO
HOCHTP Ha JICKIIUH U CEMUHAPBHI.

Pexomenayercs OCTaBJIATH MO I MajdbHEHIEH pabOThl HaJ KOHCHEKTOM. BbI Mokere
BHOCHUTH JIOMIOJIHUTENbHBIE 3alMCH, 3aMeuyaHuss W NyHKTe tuaHa. 10 Takum oOpazom,
KOHCIIEKTUPOBAHHWE TIOMOTaeT TMOHHMMAHUI0O W YCBOCHHIO HOBOIO MaTepuana; CIoCOOCTBYET
BBIPAa0OTKE YMEHUI W HAaBBIKOB TPAMOTHOTO H3JIOKECHHS TEOPUU W TPAKTUYECKUX BOIPOCOB B



nUcbMeHHOU (Qopme; GopMUPYET yMEHHE H3JIaraTh CBOMMH CIOBAMH MBICIIH JIPYTHX JioAei. Bot
MOYEMY XOpOIIO HANUCAHHBIA KOHCIIEKT SBJISICTCS 3aJIOTOM yClieXxa Ha DJK3aMeHe U B
poeCCUOHATTLHON IEATEIEHOCTH.

W3yuuTe Bce acneKThl NPaBUIBHOTO KOHCTICKTUPOBAHUS, TOT/Ia Bbl HAYYUTECh TPYIUTHCS Ha
JEKIUSAX Pe3yAbTaTUBHO W C YJOBOJILCTBHEM. KOHCIEKT-CXeMa - 3TO CXeMaTH4ecKas 3aluch
MPOYHUTAHHOTO.

Haubonee pacripocTpaHEHHBIMH SBIISIFOTCS CXEMBI «T€HEAIOTHIECKOE APEBO» U «Iaydok». B
CXEME «T'CHEAIOTUYECKOE JIPEBO» BBIICISIOTCS OCHOBHBIC COCTABIISIONINE HAaWOOJEe CII0KHOTO
MOHATHS, KIIFOYEBBIE CJIOBA U T.II. U PACHOJIAralOTCs B MOCIEIOBATEILHOCTH «CBEPXY BHH3» — OT
OO0IIEro MOHATHS K €0 YaCTHBIM COCTABIISIOIINM.

B cxeme «may4ok» Ha3BaHUE TEMbl WJIM BONPOCA 3aIMCHIBACTCS W 3aKJIIOYACTCS B OBA»
KOTOPBIH COCTAaBJIIET «TEJNO TMaydka». 3aTeM MPOJYyMBIBACTCS, KaKWe TIOHSATHS SBISIOTCS
OCHOBHBIMH, UX 3aITUCHIBAIOT HAa CXEME TaK, YTO OHH 00pa3yIOT «HOXKHU nayykay. J[is Toro 4ro0s
YCUJIMTh YCTOHYHMBOCTh «HOXKKHY», K HUM MPHCOCTUHSIOT KJIFOYEBBIC CIIOBAa MM (Ppa3bl, KOTOPHIE
CIIy’KaT OIOPOM ISl TaMSITH.

CocraBjicHHE KOHCIIEKTOB-CXEM CIIOCOOCTBYET HE TOJBKO 3allOMHHAHMIO Marepuana. Takas
paboTta pa3BUBaeT COCOOHOCThH BBIJIEIATH CAMOE TJIaBHOE, CYIIECTBEHHOE B yU€OHOM Marepuaie,
KJ1accuGuIpoBaTh HHPOPMAIIHIO.

PexomeHganmy no BIMOIHEHHIO:

1. TTogOGepute (akThl UIS COCTABJICHUS CXEMbl M BBIICIUTE CPEIM HUX OCHOBHBIC, OOIIME
TTOHSTHSI.

2. OnpexnenuTe KIOYEBHIC CI0BA, (Ppa3bl, TOMOTAIOIINE PACKPHITH CYyTh OCHOBHOTO TIOHSITHSL.
3. Crpynnupyiite (hakThl B JJOTMUECKON MOCJIEN0BATEILHOCTH, JaliTe Ha3BaHUE BbIJCICHHBIM

IPyIIIaM.
4. 3anoaHUTE CXEMY JaHHBIMHU.



YTBEPXJIEHO
IIporokoit 3acenanus Kapeapsl
Ne oT

JUCT UBMEHEHUH

(M3menenns u nonoaHenus B PIT/] BHOCATCS exxeroaHo U oopMIISIOTCS B JaHHOM (hopme.
W3MeHeHus BHOCSTCSI 3aMEHOM OTAENBHBIX JIMCTOB (CTAphlid JIMCT MPU 3TOM LIBETHBIM MapKepoM
MepPEeUEPKUBALCTCS, @ HOBBIU JIMCT C M3MEHEHHEM CTEIIEPOM MPHUKAIBIBACTCS K pabodeit mporpamme
(xpanutcs Ha Kadeape), B daekTporHor dopme PIIJ[ momwkHa OBITH aKkTyalM3UPOBAHHOW BCEr/ia,
T.€. C BHECEHHBIMU U3MEHEHUSAMMU.

[Tpu HaMuMK GOIBIIOTO KOJIMUYECTBA U3MEHEHUN U MOIMPABOK, 3aTPYAHSIONINX TIOHUMAaHHE,
BO3HUKIIUX B CBSI3M C U3MEHEHUEM HOpMaTUBHON 0a3bl BO u apyrum npuyuHam, MpOBOIUTCA
nonHblil mepecmotp PIIJI (T.e. Bemmyckaercs HoBast PI1/I), koTopast mpoXoauT Bce cTaauy MPOBEPKU
U YTBEPKJICHUS).

B paboueit mporpamMme (MOJIyJie) AUCITUTITUHBI

(Ha3BaHMWE MUCIMILIUHBI)
110 HAIPABJICHUIO TOJATOTOBKH (CHEIUATBHOCTH )

Ha 20 /20 y4eOHBbIN TOA

1.B BHOCSITCS CIICYIOINE U3MCHEHHUSL:
(a:memeHT paboyeil mporpaMmsl)

2.B BHOCATCS CIIEAYIOIINE U3MEHEHUS:
(a:memeHT paboyeil mporpaMmsl)
2 ;

3.B BHOCATCS CIEAYIONINE U3MEHEHHUS:
(anmemeHT paboueit mporpaMmsl)
R ;

CocraButenb MOJIHUCH pacurdpoBka moamucu
nata
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