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Pabouas nporpammMa gucumnavmHa «Tennohusmka» ans 00y4varoLmxcs no HarnpaeieHno
noarotoBkn 20.03.01 exHocgepHas 6e3onacHOcTb (Mpodunb: TexHochepHas 6e30MacHOCTb),
coCTaBfieHa Ha OCHoBaHWM PefepasibHOr0 rocyfapCTBEHHOro 0b6pa3oBaTeNnbHOro CTaHaapTa
BbiCLIero obpasoBaHus - 6akanaspuar no HanpasneHuto nogrotosky 20.03.01 TexHochepHas
6e30MacHOCTb, YTBEPXXAEHHOTO MpuKasoMm MWHUCTEPCTBA HayKM W BbICLLEro 06pa3oBaHus
Poccuiickoin ®epepaumm ot 25 mast 2020 r. N 680 (c mu3m. u gon,), Mopsgka opraHu3auumn u
OCyLLecTBNeHNsT 00pa30oBaTe/IbHOM AeATeNIbHOCTU Mo 06pa3oBaTe/lbHbIM NPorpaMMam BbICLLErO
obpazoBaHuMs - nporpammam 6GakanaBpuara, nporpammamM crneuuanuTeta, nporpammMam
MarucTpaTypbl, YTBEPXXAEHHOro MpuvkasoMm MUWHWUCTEPCTBA HayKuW W BbICLLEro 06pa3oBaHus
Poccuiickoin ®egepaumm ot 06 anpens 2021 r. Ne 245 (c u3m. 1 aon.), B COOTBETCTBUM C YHEOHbIM
naaHoMm, yTBePXAeHHbIM YueHbIM coBeToMm PI'BEQY BO «[oHI'Y» ana Habopa 2024 roga.

Pa3paboTuuK:
[OLEHT Kadheapbl (OM3NKN HepaBHOBECHbIX
npoLieccos, MeTponorun n akonornn um. W.J1. Nosxa MN.B. AcnaHos

Pabouas nporpamma ogo6peHa Ha 3acefilaHny Kadeapbl PU3NKK
HepaBHOBECHbLIX MPOLECCOB, MeTPOIOrnM 1 skonorum nm. W.J1. Nosxa
MpoTtokon ot 26.03.2024 . Ne 17

3aBeayroLmin kagepoi N.B. AcnaHos
COIrJMACOBAHO:

1.0. fekaHa PU3NKO-TEXHUYECKOTO (haKynbTeTa C.A. ®omeHKo
28.03.2024 .

YuebHOo-MeToAMYEeCKasA KOMUCCUSA (PU3MKO-TEXHNYECKOTO (haKy/bTeTa.
Mpotokon ot 27.03.2024 1. Ne 2.
Mpepcenatens B.H. KoTteHko

PyKoBOAUTENb OCHOBHO MPOgecCMOHaIbHOM
06pasoBaTe/ibHOW MPorpamMmbl,

[0Ll., KaHA. (n3.-MaT. HayK, CT. HayuH. COTp. M.B. AcnaHos
26.03.2024 r.



1. MECTO JUCLMIIJIMHLI B CTPYKTYPE OEPA30BATEJIBHOU I[TPOI'PAMMEI

1.1.TpeGoBanusi K MpeABAPUTEIHHONW MOATOTOBKE OOYUYaIOIIMXCS, MPEIIICCTBYIONIHE U
COITYTCTBYIOIME JUCLUILUIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3yUEHHUE JTaHHOMU:
Beiciass marematuka, ®usuka, CrnenuanbHble TIJaBbl MareMaTuku, MHkeHepHas u
KOMIIbIOTepHasA rpaduka, MeTposorus, cranaapTuanus u cepruduxanms, Xumus, CrennaibHble
riaBbl Gu3uky, ['uaporazoguHaMuka.
1.2./lucunIuiveel, KypcoBble pa®OThl M MPAKTUKH, AT KOTOPHIX OCBOCHHUE JAaHHON
JTUCIHUILTMHBI HEOOXO0IMMO KaK Mpe/IIeCcTBYIONIee:
[Ipuknannas mexanuka, OcHoBbl KoHcTpyupoBanuss u CAIIP TexHuueckux cucrewm,
OcHOBBI HayYHBIX Ucciea0BaHui, Teopus ropeHus u B3ppiBa, Hae)KHOCTh TEXHUYECKUX CUCTEM
Y TEXHOT'€HHBIN PUCK.

2. OIIMCAHME JUCLUITIIMHBI

2.1.006mas xapaKTepucTuKa

HaumeHnoBanue nmokasares 3HaueHue nokasarens
Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl 20.03.01 Texnochepnas 6€30MaCHOCTb
(ITpoduinb: TexnochepHas 6€301MaCHOCTD)
udp 1 Ha3BaHUE B COOTBETCTBUU C b1.5.M5.4 Tennodusuka
y4eOHBIM TUIAHOM
Yacte 00pa3oBaTeILHON MPOTrpaMMBbl bazoBas (00s3aTenpHas) 9acTh
KonnuecTBO 3a4eTHBIX €IUHULL / BCETO YacOB 4,5/162

2.2.Pacnpenenenue 4acoB 1o opmam 1 nepuoaam o0ydeHus

OO111e€e KOJIMYECTBO YacOB
Dopma o | £ caMocCTOs-
S | © | mexmm- | mabopa- | MPaKkTH- | TENBHON ®opma
00yJeHus 2 3 BCETO
8 | OHHBIX | TOPHBIX | YeCKHUX | pabOThHI + KOHTPOJIS

KOHTPOITh
Ounas 2 4 32 16 32 82 162 3a4€T
3aoyHas 3 5 6 4 6 146 162 3a4éT

3. LEJU JACIUATUIMHGI

Hensimu ocBoeHus aucuuiinHbl «Temnodusukay sBiaseTcs (GopMHUpoBaHUE 3HAHUN B
o0nacT OCHOB (PHW3WYECKMX MOJEICH TIepeHoca TEeIUIOTHI W MacChl B HEMOJBIDKHBIX U
JIBUXKYIIUXCS Cpefax, METOJOB pacuera IMOTOKOB TEIUIOTHl M MAacChl, TONEH TeMmmepaTyphl,
0a3uPYIONIUMUCS Ha 3THX MOJECISAX, METOJIOB JKCIICPUMEHTAIHLHOTO H3YYCHHS IPOIECCOB
TEII0MaccooOMeHa.

4. KOMHETEHIHUU ObYYAIOHIEI'OCs, ®OPMIPYEMBIE B PE3YJIbTATE
OCBOEHUIA KOMITOHEHTA OBPA3OBATEJIbHOHM ITPOI'PAMMEBI, UX
NHIAWMKATOPEHI U INTAHUPYEMBIE PE3VYJIbTATBI ObYUEHUA

4.1. KommereHmun

VK-8 Crmocoben co3maBaTh M NOJJIEPKUBAaTh B IOBCEIHEBHOW JKM3HM U B
npodecCHOHATBHON JeITEIFHOCTH Oe30MacHbIe YCIOBHS KHU3HEACATEIHOCTH Ui COXPaHEHHS
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MPUPOJIHOI cpelibl, 00ecreueHrs YCTOMUMBOTO pa3BUTHsI OOLIECTBa, B TOM YKCJE MPHU YrPo3e U
BO3HUKHOBEHUH YPE3BBIYANHBIX CUTYallUi U BOCHHBIX KOH(D)IMKTOB

OIIK-1 CnocobeH yuuThIBaTh COBPEMEHHBIC TCHACHIIMHM Pa3BUTUS TEXHUKU WU
TEXHOJIOTHI B 00JacTH TexHochepHOoU Oe30MacHOCTH, WU3MEPHUTEIHLHOW W BBIYUCIUTEIHLHOU
TEXHUKH, HWH(DOPMALMOHHBIX TEXHOJOTUH TMpH pEIIeHWH THUIOBBIX 3agad B o01acTu
npodeCCHOHATBLHOMN IEATETLHOCTH, CBI3aHHOH C 3aIIUTON OKpPYKaloIIel cpeibl U 00ecTiedeHneM
0€30MacHOCTH YeJI0BEKa

4.3 Pe3ynbTaThl 00y4eHHS

3HaTh:
3.1.1 - OCHOBHBIE IOHATHS, TEPMUHBl U ONPEACICHUS, HUCIOJIb3yEMbIE B TEOpUU
TEIIOMAacCOOOMEHa;

3.1.2 - xapakTep BO3JI€HCTBHS TEIJIOBBIX (PAKTOPOB HA YEIOBEKA U TEXHUYECKHE CUCTEMBI,
METO/IbI 3aIIMTHI OT HUX MPUMEHUTENBHO K cdepe CBoel npodeccuoHaNnbHOMN 1eATeIbHOCTH.

Ymers:

3.2.1 dopmynupoBarh 3aJaud U MPOU3BOAUTH TEIUIOBBIE PACUETHl MPU peaTU3aluu
IKOJIOTHYECKUX MTPOCKTOB B PA3TUYHBIX 001aCTIX TEXHUKH, CAMOCTOSTEIIBHO paboTaTh ¢ HAYIHO-
TEXHUYECKOM JIUTEPaTypOu;

3.2.2 - ucnoab30BaTh OCHOBHBbIE MAaT€MAaTUYECKUE MOJEIU TEOPUM TEIUIOOOMEHa JUIs
dbopManuzanum 3a1a4 0o6ecreyeH s U yrpaBieHHUs 0€30MaCHOCTHIO TEXHOIOTUYECKUX MPOLIECCOB
Y TIPOU3BOJICTB;

3.2.3 - uaeHTUUIUPOBATH OCHOBHBIC OMACHOCTH, BO3HUKAIOIIME IPHU IKCILUTyaTal[uu
TEIUIOTEXHUYECKUX CUCTEM W OIICHHWBATh PUCK WX pEaM3alliH, BBIOUPATH METOMBI 3aIIUTHI OT
OMACHOCTEH MPUMEHHUTENHHO K cdepe cBoei mpodeccrnoHalbHOM 1eaTeIbHOCTH

Baaners:

3.3.1 — cnocoOHOCTHIO MPOBOIUTH PACYETHI TEIUIO(DU3UUECKUX XapAKTEPUCTUK POIIECCOB,
MPOTEKAIOMINX B KOHKPETHBIX TEXHUYECKHX YCTPOHCTBAX, MO CYIIECTBYIOIIUM METOJIUKAM C
HCIIOJIb30BaHUEM CIIPABOYHOM JINTEPATYPHI;

3.3.2 — TOTOBHOCTBIO K Y4acCTHIO B IIPOBEJEHUH TEIUIO(PU3UUECKOIO SKCIEPUMEHTA U B
00paboTKe OMBITHBIX IAHHBIX;

3.3.3 — CHoCOOHOCTBIO TPOCKTUPOBATH Y3JIbl AIKCIEPUMEHTAIBHBIX YCTAaHOBOK IS
M3YYEHUS TerIo(pU3MUecKUX CBOMCTB BEIIECTB U XapaKTEPUCTHK MPOIECCOB TEIUIO- U
MaccoOOMEHa ¢ MCTOIb30BaHUEM HH(POPMAITHOHHBIX TEXHOJIOTHIA,

3.3.4 — cmocoOGHOCTHIO MPOBOJAUTH BBHIOOP MPHOOPOB U O0OpPYIOBaHHS Ui 3aMEHBI B
MPOIIECCe IKCILTyaTaIllil SKCIIEPUMEHTAILHBIX YCTAHOBOK M MPH MOJICPHHU3AIIUN CTaHIAPTHBIX
TEMI000MEHHBIX CUCTEM.

5. TIPOI'PAMMA JUCHUIIJIMHBI

Ha3zBanue tembl Kpatkoe copeprkanue TeMbl (BOIIPOCH! TEMBbI)
Pazpen 1. 1.1. Terutora, padoTa, pabouee Teno,
OCHOBHBIE TIOHATHS TepMoIMHaAMH4eckHii mporecc /JIex/
TEpPMOJAVHAMUKH U CBOKWCTBA 1.2 OcHOBHBbIE TApaMETPhI COCTOSHUS, YpaBHEHUE
pabouux Tein COCTOSIHUSI, ypaBHEHHE COCTOSIHUA UAeaIbHOTo rasa /Jlex/

1.3 BHyTpeHHSS 23HEprusl, SHTANbIN, padoTa
(pacmmpenusi, BBITECHEHUS, pacriojiaraeMas), SHTPOIIHUS,
TEII0EMKOCTh /JIek/

1.4 Onpenenenne TemnepaTypsl KUIIEHHS BOJbI B
3aBUCUMOCTH OT AaBiieHuns /J1ao/

1.5 OcHOBHBIEC CBOMCTBA ra30BbIX cMecel. I'a3oBas
MOCTOSTHHASI cMecH Ta30B. CpeHsis MOJIEKYJIIpHas Macca
cmecu ra3oB. [lapimanbaeie napnenus /Cp/




Pazneua 2.
TepMoarHaMUUYECKHUE TIPOLECCHI

2.1. OCHOBHBIE 3aBUCUMOCTH JII TEPMOJUHAMUYECKUX
IIPOLIECCOB, 3a7auu uccienoBanus, PV-u TS-koopauHaTs
/JIex/

2.2 OcCHOBHbIE  TEPMOJMHAMUYECKHE  IPOLIECCHI:
HM30TEPMUYECKHUI, U30XOPHBIN, N300apHBIN, annadaTHBIH,
MOJUTPOTHBIN /JIex/

2.3 UneanwpHbIi B peanbHbIi KoMmpeccop /JIex/

2.4 IlepBplii 3aKOH TEPMOAMHAMHUKU B IPUWIOKEHUU K
pEIICHUI0 OHOTO M3 BUJIOB TEXHUYECKUX 3ana4 /J1a6/

2.5 Pacuer uzonpoueccoB uaeaibHbIX ra3os /I1p/

2.6 MaccoBasi, 00beMHasi 1 MOJIbHAsI TeINIOEMKOCTH Ia30B.
AHanutuueckue BbIpakeHUs A TernoeMkocted Cv u
Cp. TennoemMKoCTh CMECU HJICAIbHBIX T'a30B. JHTPOIHUS.
T-S nuarpamma /Cp/

Pazpea 3.
TepMOI[I/IHaMI/I‘-IeCKI/IC IIUKJIBI

3.1. TepmoauHamMuyeckue UKIbl. BTOpol 3akoH
TepMoAHAMHKH /JIek/

3.2 Tepmuueckuii KI1J] n xomoaunbHbIN KO3GOUITHEHT
/JTex/

3.3 IIpsmoii u oOpatHbIi nukIbel KapHo, Teopema Kapho.
/JTex/

3.4 VI3aMeHeHus SHTPONUU B 0OpaTUMBIX U HEOOpaTUMBbIX
nporeccax. O600IeHHBIH (pereHepaTUBHBIN) UK
Kapno. Makcumanbnas pabora. Dkceprus /Cp/

Pasznea 4.
OCHOBHEBIE MMOHATHUSA u
omnpexaeneHus. TermionpoBOIHOCTh

4.1. Crioco0bl mepeiayn TeTIOThI: TeIUIONPOBOAHOCTbD,
KOHBeKIHs uznydenue /JIex/

4.2 TemIoBoi MOTOK, INIOTHOCTh TEIUIOBOI'O IOTOKA,
TepMHUUYECKOe conpoTuBienue /Jlex/

4.3 TemnepaTypHOe 10JIe, TPaJHeHT TeMieparyp /JIek/
4.4 OCHOBHOM 3aKOH TeIIONPoBOAHOCTH (3akoH Dypre),
KO2(ppuIMeHT TenaonpoBoaHocTH /Jlex/

4.5 Onpenenenve ko3 GuUIMeHTa TEIIONPOBOTHOCTH
TETJION30JIIIIMOHHOTO MaTepuaa /J1a6/

4.6 Onpenenenrie KOJIMYECTBA TEIJIOTHI, INIOTHOCTH
TEIJIOBOTO MOTOKA, KO PHUImeHTa TErIonpoBOIHOCTH
/Mp/

4.7 KoHTaKTHOE TEPMUYECKOE COMPOTUBIICHHUE.
TennonpoBOIHOCTH B TeaX CIOXHONH KOH(PUTYpPALIUH.
/Cp/

Paspean S. 5.1. IuddepenuunanbHoe ypaBHEHNE TEMIIOMPOBOHOCTH.
HuddepenunansHoe ypaBHeHue | Koadduuuent remneparypornpoBogHocTu. /JIex/
TEILIONPOBOJHOCTH 5.2 Kpaessle ycioBus 1-ro, 2-ro, 3-ro pona /Jlex/

5.3 Kputnueckuii tuametp uzosnsiuu /Jlex/

5.4 O60011IeHHOE pellIeHHe 3a/1a4 TeIIONPOBOAHOCTHU ISt

TJIOCKOM, IIMJIMHIPUYECKON 1 mapoBoit crenkax /Cp/
Pasznea 6. 6.1. Ilorpanuunslii cnoii. 3akon HetoToHa-Puxmana,

KoHBEKTUBHBIN TETLIOOOMEH

koa¢pdunmenT temnootaayu /Jlex/

6.2 KpurepuasibHble ypaBHEHHSI KOHBEKTUBHOTO
TermoooMeHa, kodhdumueHT Terionepenayun /Jlex/
6.3 HekoTopble yacTHbIE ClTy4al KOHBEKTHBHOTO
terooOMeHa /Jlex/

6.4 Onpenenenue KOXPpPHUIMEHTA TEMIOOTAAYH 0. B
3aBUCHMOCTH OT CKOPOCTH cpeibl /J1ab/
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6.5 TemooTaaya BEPTUKAIBHOTO LIMJIMHAPA MPHU
€CTeCTBEHHOU KOoHBeKIuY /J1ab/

6.6 Temionepenaya yepes3 MIOCKUE U UJIUHIPUYECKUE
crenku /Ip/

6.7 IuddepennnanbHbie ypaBHEHHUS] KOHBEKTHBHOTO
teruiooOMeHa. [logobOue u MoaeTupoBaHrEe IPOIECCOB
KOHBEKTHUBHOTO Teruiooomena /Cp/

Pa3zgen 7.
TennooOMeH u3TydeHueM

7.1 OCHOBHBI€E NOHATUS TEIJIOBOTO U3JIy4EHUS:
IJIOTHOCTh UHTETPAIIBHOTO U3Y4YEeHHUs, CIIEKTpalIbHAS
WHTEHCUBHOCTD M3NyueHus /JIex/

7.2 3axoH norionieHus, 3akoH [1nanka, 3akon Buna
/JTex/

7.3 3akon Credana-bonbimana, 3akon Kupxroda, 3axon
Jlambepra /Jlex/

7.4 TennooOMeH U3TydeHHEM MEXKY TellaMHi. DKPaHbI
/JTex/

7.5 TennooOMeH U3ITydeHUEM MEXIy TeTaMH, OJIHO U3
KOTOPBIX HAXOJIUTCS BHYTPH APyroro. CioxkHbIN
terioobmen /Cp/

Pasznea 8.
OCHOBBI TETUIOAHEPTETUKHU

8.1 ToruBo M OCHOBBI TOpeHus /JIek/

8.2 OcHOBHBIE HAIPABIICHUS YHEPTOCOCPEKEHUS U
OXpaHbl OKpyKarotei cpest /JIek/

8.3 Peaknuu ropenus u razudukanui. Knnernka
XUMHUECKUX peakuuidi. OCOOEHHOCTH TOPEHMUSI
razoo6paszHoro tormnuBa. OCOOEHHOCTH TOPEHUS
XKUIKOTOo TorumBa. I 'openne tBepaoro Torumaa /Cp/

Pa3zmen 9.
TCHJIOO6MGHHI)I€ 1 XOJIOOAUJIBbHBIC
anmaparsl

9.1 Tunsl TerI00OMEHHBIX anmapartoB /JIex/

9.2 OCHOBHBIC MTOJIOKECHHSI TEITIOBOTO pacueTa /JIex/

9.3 Temmneparypubliii Hariop /JIex/

9.4 TepMOIMHAMUYECKHUE ITUKITBI XOJIOAMIBHBIX
anmapartos /JIek/

9.5 TennoBoii pacueT TernI000MeHHbIX annaparos /I1p/
9.6 Pacuer 1uki0B X0M0AMIbHBIX MauH /I1p/

9.7 'mapomexaHn4yecKuil pacuyeT TEerI000MEHHBIX
anmnapartoB. L{UKIIbl Tapo3KEKTOPHBIX U A0COPOLIMOHHBIX
XOJIOAMIIBHBIX YCTaHOBOK. [10ATOTOBKA K 3a4YeTy.

Pazpnen 10.
ITpomMexxyTouHast arrectanus

10.1 ITpuem 3auera /UKP/
10.2 /KCP/

6. CTPYKTVYPA U COAEP’)KAHUE NUCLUITIIMHDBI

6.1.dopma 00yueHus — oyHasi, Kypc — 2, cemectp — 4

HanmenoBanus pa3nenoB u TeM

KonuuectBo yacoB

Jlexn. | JlaGop. | Ilpakr. | CPC | Bcero

Pa3zpen 1.

OCHOBHBIE IOHATHUS TEPMOJNHAMUKHU U 3 4 4 11

CBOMCTBa pabouux Tel

Pazpea 2.
TepMoIMHaMHUECKHE MPOLECCHI

Pazpmea 3.
TepMOJII/IHaMI/IIIeCKI/Ie ITUKIJIbI




Pazpea 4.

OcCHOBHBIE IOHATHS U ONIPEAEIICHUS. 4 4 8 6 22
TemonpoBoIHOCTH
Paspean S.
HuddepennmanibHoe ypaBHEHUE 4 6 10
TEIJIONPOBOJHOCTH
Pazneu 6. § 3 4 ] 6 71
KoHBeKTUBHBIN Te1000MeH
Paspnen 7. 4 6 10
TermooOMeH n3IydeHHeM
Pa3nea 8.
3 6 9

OCHOBBI TEMJIOOHEPTETUKH
Pa3zmen 9. 4 ] 32 44
TermiooOMeHHBIC U XOJIOMIBHEIC alapaThl
Pa3pea 10.

2 2
ITpomMexxyTouHas arrecrauus
NTOI'O 3A CEMECTP /xypc 32 16 32 82 162

6.2.dopma 00ydeHus — 3aouHasi, Kypc — 3, ceMecTp — 5
HaumenoBanust pa3aesnoB u TeM Komnriectso acos
pasa Jlexu. | JlaGop. | Ilpakr. | CPC | Bcero

Pa3zpmea 1.
OcHOBHbIE IOHATHS TEPMOAUHAMUKY U 0,5 1 9,5 11
CBOICTBa pabouux Tel
Pasrex 2. 0.5 1 L5 | 18 | 2
TepMoanHaMUUYECKUE TPOIECCH
Paznea 3. 1 11 12
TepMoarHaMUYECKUE ITUKIIBI
Pasznea 4.
OCHOBHBIE TTOHATHS U OTIPEJICIICHHUS. 1 1 1,5 18,5 22
TennonpoBoIHOCTh
Paspean S.
HuddepenunanbHoe ypaBHEeHUE 1 9 10
TETUTOMPOBOHOCTH
Paspen6. 0,5 1 L5 | 18 | 21
KoHBEKTHBHEIH TEIIIOOOMEH
Pa3pgen 7. 0.5 9.5 10
TemooOMeH n31y4eHreM
Paspean 8. 0.5 8.5 9
OCHOBBI TETIOAHEPTETUKHU
Pa3nen 9. 0,5 1,5 42 44
TernooOMeHHBIE U XOJOMIbHBIE alapaThl
Paspnen 10.

2 2
[TpomexxyTouHas aTTecTanus
NTOI'O 3A CEMECTP /xypc 6 4 6 146 162

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) TSI TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1 IlepedyeHp BOPOCOB /ISl IPOMEKYTOUYHOM aTTECTALUU




. Tennora, paboyee Teo.
. TepmoiMHaMUYECKUH IIPOLIECC, OCHOBHBIE ITAPAMETPhI COCTOSIHUS.
. YpaBHEHHE COCTOSTHUS, YPAaBHEHHE COCTOSHUS MI€aIbHOTO rasa.
. BHyTpennss sHeprus, sHTanenus. [1epBblil 3aKOH TEPMOAVMHAMUKH.
. Pabota (pacmupenus, BRITECHEHHS, paciiojaraemasi).
. DHTpOMUS, TEMIOEMKOCTb.
. U30TepMuuecKkuid, U30XOPHBII MPOLIECCHI.
. 300apHbIii, ainabaTHBIA TPOIIECCHI.
9. IlonutponHbli mporuecc.
10. TepmouHamuueckue HUKIbL. BTOpOii 3aKOH TEPMOIMHAMUKH.
11. Tepmuueckuit KITJI u xomoamibHbIA KO PUITHEHT.
12. IIpsimoit u oOpaTHsIit ksl Kapuo, Teopema Kapho.
13. Crioco06b!I epeaun TeIIOThl: TEIIONPOBOJHOCTh, KOHBEKIUS U3TyUCHHE.
14. TenoBOM MOTOK, NIOTHOCTH TEIJIOBOT'O MOTOKA, TEPMUUECKOE COIIPOTUBIICHHE.
15. TemnepaTypHoe€ 1oJjie, TpaAuEeHT TEMIIEPATYP.
16.  OcCHOBHO  3aKOH  TEIUIONPOBOAHOCTH  (3akoH  Dypbe), KOIPPHUIHUEHT
TEIUIONPOBOAHOCTH.
17. Kpaessle ycnosus 1-ro, 2-ro, 3-ro poaa.
18. Kputnyeckuii auaMeTp U30JISIIUH.
19. 3axon HeroTrona-Puxmana, ko3 GuiimeHT TemnooTnaun.
20. OcHOBHBIE TOHATHS TEIUIOBOTO U3NMYYEHHS: MJIOTHOCTh MHTETPAIILHOTO H3JIyYEHUS,
CIIEKTpabHAsl UHTEHCUBHOCTD U3TYYCHUS
21. 3akon noriomieHus, 3aKkoH I1nanka, 3akon Buna.
22. 3akon Credana-bonbinmana, 3akon Kupxroda, 3akon JlambepTa.
23. TenmooOMeH U3ITy4eHUEM MEXKIY TeTIaMHu.
24. TorIMBO U OCHOBBI TOPEHUS.
25. Tumbl TEII00OMEHHBIX alllapaToB
26. OCHOBHBIE TIOJIOKEHUS TEIJIOBOTO pacyeTa.
27. LIMKJIBI XOIOAWILHBIX MAIIHH.

0NN KW~

7.2. TeMbl MUCEMEHHBIX pa0OT (THUIIBI 3371a4)
Tembl KOHTPOJIBHBIX PaboT:
1. OCHOBHBIE TIOHATHS U OTIPEJICIICHUSI.
2. TepMoIMHAMHYECKHE CBOMCTBA M MPOIECCHI pEATbHBIX Ta30B U MAPOB.
3. TepMoarHaMHKa MTOTOKA ra30B U MApOB.
4. AHanmu3 UKIIOB TETUIOCHIIOBBIX YCTaHOBOK.

KonTponbHast paGoTa mo mHpoBEpKE TEOPETUYECKUX 3HAHMA — IO BCEM TEMaM, C
MCIIOJIb30BAaHUEM YKA3aHHBIX BBILIE KOHTPOJBHBIX BOIIPOCOB.

7.3. IlepeueHb BUIOB OLIEHOYHBIX CPEZCTB
1.KoHTpOIBHBIE BONIPOCHI K 3a4ETY
2.KonTposnpHas paborta.

3.IIpakTuyeckue paboOTHI.
4.JTaGopaTopHble pabOTHI.

8. PACIIPEAEJIEHME BFAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYUHAIOIINECA

OO6mrast olleHKa 3HAHWKA OOYYAIOIIUXCS MO JUCHUIUIMHE TpoBoauTcs 1o 100-6ammpHOM
[IKAJI€ MCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabmuie Huxke. OpraHu3alioHHO-y4deOHas
paboTa B ayAUTOPUHU OIICHUBAETCS HAa OCHOBE TAKWX KPUTEPHEB KaK IMOCENIAEMOCTh 3aHATHH,
CBOGBpeMeHHOG U KAa4YECCTBCHHOC BBIIIOJJHCHUEC JOMAIITHHUX BaﬂaHHﬁ, AKTUBHOCTH BO BpeMSI
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MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydyacTHe B OOCYXKIEHHHM TEKYLIero u
IIPOMJEHHOI0 MaTepuaa, pellieHue 3ajad 1 T.11.).

8.1.Cemectp 4 ounas popma 00ydeHus

Howmepa pazgenos Bunstr pabot Maxcumanbaoe
KOJIMYECTBO OaJIJIOB
Opranu3annoHHO-y4eOHast paboTa B Ay TMTOPUH 35
19 CamocrosiTenbHas padbora 15
KontposnbHas paboTa no TeOpeTUIEeCKOMY 10
MaTepuany
UTOT'O 60
3ayér 40
OO0muit UTOT 32 CEMeCTp 100
8.2.Cemectp 5 3a0uHast popma oOyueHHs
Howmepa paznenos Bunpr pabot Makenvanproe
KOJIMYECTBO OaJIJIOB
Opraan3annoHHO-y4eOHas: paboTa B ayIMTOPHH 15
19 CamocTosiTenbHas paboTa 35
KontponbHas paboTa mo TeOpeTUueCKOMY 10
MaTtepuany
UTOT'O 60
3auér 40
OOt UTOT 3a CEMECTP 100

CooTBeTCTBHE 0AJITIOB OLICHKC

O1teHKa 110 IITHOAIUILHOM IIKaJIe
KonnuectBo 0anios =
s 100 ECTS | DOkzamen, nuddepeHmpoBaHHbIN 3auer
3a4er

90-100 A OTJIMYHO 3auTEeHO
80-89 B 3a4TEHO
75-79 C xopotto 3a4TEHO
70-74 D 3auTEeHO
60-69 B YIOBJIETBOPUTEIHHO S
35-59 FX HE 3a4TeHO

034 v HEYJIOBIETBOPUTENHHO e 3a9TeHo

9. OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA JJIA JIULL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xone peanuzanuu AUCIUTUTHHBI UCTIOIB3YIOTCS CIAEAYIOMINE AOTIOTHUTEIBHBIE METO B
00y4YeHHs, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluU O0y4aroluxcs B
3aBUCUMOCTH OT UX MHAUBUIYATBHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

- JIEKIUH 0()OPMITSIFOTCSI B BUIE SJIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEPA CO CIENUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

- JUISL  BBITIOJHEHWS ~ 3aJaHUsl TP HEOOXOAMMOCTH  TMPEAOCTaBIISIECTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCTOIH30BAHUE COOCTBEHHBIX YBETUIMBAIOIINX
YCTPOMCTB;

- MMCEMEHHBIE 33JJaHusT OPOPMIISIOTCS YBEIUYSHHBIM HIPUDTOM.

2) JUIS TITYXUX U CTIa00CIbIIIAIIIX



- JIEKIUHA OPOPMIISIOTCS B BUJIE AJIEKTPOHHOTO JJOKYMEHTA;

— MMMCEMEHHBIC 33JIJaHUS BHIIOIHSIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU (opme;

- 9K3aMEH TIPOBOJUTCS B MHUCHBMEHHOH (OpME Ha KOMIBIOTEPE, BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIATL C HAPYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO amapara:

— JeKIUHA 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOT'O C TOMOIIIBIO
KOMIThIOTEPA CO CIEIHATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTICUCHHEM;

— MMMCbMEHHBIC 33JIJaHUS BBIIOJHSIOTCS] HA KOMIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MIIH BBIMOJIHSIOTCS B MMUCHMEHHOM
dbopMe Ha KOMIThIOTEDE.

[Tpu1 HEOOXOIMMOCTH MPETyCMaTPUBACTCS YBEITMUCHUE BPEMEHH ISl IIOATOTOBKU OTBETA.

[Iponienypa  mpoBeAeHUsT  NPOMEXKYTOYHOH  aTTecTallk A OOydYaroUIuXcs
YCTAHABJIIMBACTCSI C Y4Y6TOM HMX HWHIUBUAYAIBHBIX TICHXO(U3MYECKMX OCOOCHHOCTEH.
[TpoMexxyTodHast aTTECTAIHS MOXKET MTPOBOJAUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenne mpoueAypbl OICHHBAHUS PE3YJIbTaTOB OOYUYCHHs JIONYCKAaeTCs C
UCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOIOTHA.

ObecnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U OuOIHorpaduyeckum pecypcam B CETU
WuTepHeT uIs Kaxkaoro oOydaromierocsi B gopmax, aJalTUPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBbSI U BOCIIPUATHUS HH(DOpMAIUH:

1) JUTSL CJICTIBIX M CITA0OBUIAIINX

— B IICUATHON ()OpME yBEITUYCHHBIM IIPUPTOM;

— B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIYXUX ¥ cTaOOCbIIIAIUX

— B [IEYAaTHOH (opme;

— B (hopMe IIIEKTPOHHOTO JJOKYMCHTA.

3) IUIs1 00YYarOIIUXCs C HAPYIICHUSIMHU OIIOPHO-/IBUTATEIBHOTO arlapara:

— B IICUATHOU opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUHEHUME YYEBHOT'O ITPOLECCA

VYuebHble 3aHATUS TPOBOAATCA B 4-M y4eOHOM KopItyce yHuBepcuTeTa o aapecy: 83001,
r. Honenk, np. Tearpanbusbiil, 1. 13, yuebnsiii kopmyc Ned, ayn. 260 - yuebnast mabopaTopus
npukiagHo skomorun Nel, 261 - yueOHO-uccleqoBaTeNbCKas J1a0oOpaTopus MPUKIATHON
skosioruu Ne2 (ananmutudeckas), 231 - yueOHas 1abopaTopusi KOMIIBIOTEPHBIX TEXHOJIOTUI;.

Jlis TpoBeNeHMs JIEKUMOHHBIX M TPAKTUYECKUX 3aHATHH HCHosb3yeTcs ydeOHas
nabopaTtopust puKIIaaHoM sKonoruu Nel, yaeOHO-uccie10BaTenbcKas 1a00paTopust MPUKIIATHOM
skosorun  Ne2, yuyeOHO-McclleZloBaTeNbCKask JIabopaTopusl MPHUKJIAAHON sKomoruu  Ne2
000py/1I0BaHHBIE MAPKEPHOU TOCKOM, MyIbTUMEIUNHBIA POEKTOP U 3KpaH, HOYTOYK, KOMITJIEKT
yueOHOI Mebenu s CTYyIeHTOB, paboyee MecTo npenoaBarens. Beixon B IHTepHET npoBoAHOM
uiu ¢ ucnosb3oBanueM Wi-Fi, 5 ex. T1K ¢ Beixomom B ceth u 1 en. 1K ¢ BeIxo10M B ceTh (pe3epB).

B yueOHoii nabopatopun npukiaaHoi sxosoruu Nel umerorces Takxe

- aTOMHO-a/1copOLMoHHbIN criekTpodoTomeTp C-115 T1K;

- aTOMHO-a1cOpOIIMOHHBIN ciekTpodoTomeTp C-600;

-cniektpodoromeTp «SHIMADZUy»;

-(OTOINEKTPOKOIIIOPUMETP

- KOK-2;

- BECBI TOPCHOHHBIE;

-BUCKO3UMETpHUYECKasl yCTaHOBKA;

-apeoMeTphl 00IIero Ha3HAUCHMS,;

-razoonpeaenutenu ['X;

-pH-metp;



-T€PMOCTATHI.

B y4eOHO-uccnenoBaTenbCKOM J1abOpaTOpuM MPUKIAAHON 3Kojoruu Ne2 HaXoHsATCs:
CTEH JJIS TIPOBEICHUS TUAPOAMHAMUYECCKUX MCCICIOBAaHUN M HAKJIOHHAS T'HJIPOJMHAMUYECKAS
yCTaHOBKA.

Jlnst camocTosTenbHONH pabOTHl MCIIONB3YIOTCS TEKCTOBBIE W 3JIEKTPOHHBIE PECYpCHI
Hayuynoii OMOIMOTEKH YHMBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-MeToJuecKoe 00ecneyeHne, MpeacTaBIeHHOE B y4eOHO-METOJMUECKIX KabuHeTax 4-ro
(ayn.258) yuebHOrO KOpIyca, MaTepralibHO-TeXHIUYECKast 0a3a yueOHbIX J1abopaTopuil kadenpsl
«DU3MKHN HEPAaBHOBECHBIX MTPOIIECCOB, METPOJIOTrUu 1 dKoioruu uM. M.JI. [Toxay.

B mpouecce 00y4eHHsT CTYOEHTHI HMMEIOT BO3MOXKHOCTb HCIIONB30BAaTh Yy4eOHBIE
Marepuansl o gucuuiuinae «Temnogusnkay, pasMemennsie Ha mardgopme Moodle Ilentpa
nucrtaHudonHoro o6OpazoBanuss PI'BOY BO  «loul'V». C wucnosb3oBaHHEM peCcypcoB
wIaTGOPMBI JUCTAaHIIMOHHOTO 00pa30BaHMs TAaKXKe OCYIIECTBISIETCS TEKYIIUI KOHTPOJIb 3HAHUH
CTYZICHTOB Ha OCHOBE TECTUPOBAHUS U MIPOBEPKH PE3YIHTATOB CAMOCTOATEIBHOM paboThI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcnoBnas n1uTepatypa

1. bBonono, H. . Mogenun aOMOTHYECKHX KOMITOHEHT JKOCHCTEMBI: y4eO. mocobme. Y. 2:
Crartuka atMocheps! u okeana / H. W. bononos, T. H. ®aneepa; [lonenkuii Hail. yH-T. - JloHeuk: JJonHY,
2007. - 125 c.

2. CBOOOIHOKOHBEKTHBHBIE T€UEHHS, Teruio- U MaccooOmeH : B 2 ku. Ku. 1/ b. I'ebxapn, 158
oxamypus, P. JI. Maxamxkan u ap. ; nep. ¢ aari.: C. JI. BumneBeukwuii u 1p. ; mox pea. O. I'. MapTsiHeHKo.
—M.: Mup, 1991. - 679 c.

3. CBOOOTHOKOHBEKTHBHEIE TE€UEHHS, TEIIO- H MaccooOMeH : B 2 xu. Ku. 2 / b. I'ebxapn, 158
Hxanypus, P. JI. Maxamxkan u ap. ; nep. ¢ anriL.: B. @. AnsiMoB u 1p. ; nox pen. O. I'. MapTsiHeHKO. - M.:
Mup, 1991. - 528 c.

4. bononos, H. . MarautHas ruaponnaamuka: Tekct nekuuit. U. 1/ Jlonenxkwuii roc. yH-T.; H.
. bononos. - lonenk, 1975. - 44 c.

5. Cebucu, T. KouBekTuBHbIH TemnooOMeH: ¢pu3. ocCHOBBI U Bhlumcil. Metonsl / T. Ceducn, I1.
Bbpaamoy; Ilep. ¢ anrn. C. C. Uennona, B. A. Xoxpskosa; [lox pen. V. I'. [lupymosa . - M.: Mup, 1987. -
590 c.

6. Jlonuguckui, JI, I'. Mexannka *uaKocTH U Taza: (Yueb. I By30B 1O CIIEIUAIBHOCTH
«Mexanukay) / JI. T'. JloinsHackui. - 4-e u3a. - M.: Hayka, 1973. - 847 c.

7. Tosx, U. JI. Texanueckas runpomexanuka: / U. JI. Tlox. - 2-e u3z. - JI.: MammHocTpoeHue,
Jlenunrp. otn-nue, 1976. - 502 c.

8. IIpauntise, JI. [unpoaspomexanuka / JI. [lpanatis. - 2-e uzn. - M.: HULL «Peryinsp. u xaotud.
nuHaMmukay; Mxesck, 2000. - 576 c.

9. Jlykanun, B. H. Terorexnuka: y4e0. JIsl CTy/I€HTOB TE€XH. cliell.By30B M.: Brici.
kK., 2003

10. Tennorexnuka: [yueObnuk]| M.: Beicur. mik., 2008

11. ba6enkos, }0.M., O3epckuii, A.1. Teopernueckne OCHOBBI TEIUIOTEXHHUKH: yueO.

nocobue Pocros u//1.: UL AT'TY, 2010

11.2. JlonmosHUTENbHAS TUTEpATypa

1. Bononos H. . Meroauyeckue ykasaHusi K U3yueHuro creuxypca «OCHOBBI reou3nIecKoi
ruapoauHamMukmy». — Jlorenk: JoarHY. — 1991 . — 72 c.

2. baii lllu-u. MarautHasi TuApOJMHAMHUKA U AMHAMHKA TU1a3Mbl. — MockBa: Mup. — 1964 . —
304 c.

3. Mouur A. C. Teopernueckue OCHOBBI Teo(U3UUECKON ruApoArHAMUKH. — JL:
I'mnpomereonsnat. — 1988 r. — 424 c.

4. Bpysuxwuii E. B. Teopust armocheproii auddy3uu paarnoakTHBHbIX BEIOpocoB. — Kues. — 2000
r.—444 c.
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5. Awntukaiig, I1.A., AponoBuu, M.C. PekyneparuBHBIE TEIUIOOOMEHHBIC ammapaThl
Mocksa|/lenunrpan: I'oc. snepreruyeckoe u3a-so, 1962

6. Xamenko, A.A. TexHuyeckas TepMOJAMHAMHUKA U TEIUIOTEXHHUKA: MPAKTUKYM
Crasponons: CKOY, 2017

7. Apytonos, B.A., Kpynennukos, C.A. Ternodusuka u TerorexHuka. Temmoduzuka:
yuebHoe mocobue Mocksa: U3znarenbckuit JJom MUCuC, 2010

8. Apytionos, B.A., Kanurano, B.A. Temnodusuka, TEIUIOTEXHHKA, TEILUIOOOMEH.
MexaHuka KUIKOCTEN 1 ra30oB: npaktukyM Mocksa: M3aarensckuii lom MUCuC, 2007

9. byroga, C.B., BopoHmos, B.B. Temo- u xiagotexuuka: yueoHoe nmocooue Boponex:
Boponexckuii I'ocynapctBennbiii Arpapusiii YHusepcuter uM. Mmneparopa Ilerpa Ilepsoro,
2016

12. ”THOOPMAILIMOHHBIE PECYPCBI

1. Poccuiickas rocynapcrsennasi oudiauorexka (®I'bY PI'B). — URL: http://rsl.ru
— Pexxum octymna: ajisi aBTOPU30B. MOJIb30BaTeNIe. —€KCT: 3JIEKTPOHHBIM.

2. eLIBRARY.RU: nay4nas snextpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru. — Pexum poctyma: uis aBTOpU30B. Mojb3oBaTeneid. — Tekcr:
AIEKTPOHHBIN.

3. Poccuiickas HannonanbHast 6udamnorexa. — URL: http://nlr.ru — Pexxum nocryna:
JUIsl aBTOPU30B. MOJIb30BaTeNel. — TEeKCT: JIEKTPOHHBIN.

4. bu6anorexa akanemum Hayk. — URL: http://benran.ru — Pexxum moctyma: st
aBTOPU30B. II0JIb30BATENEH. — TEKCT: 3JIEKTPOHHBIN.

5. bubauorexa no ecrectreeHHbIM Haykam PAH. — URL: http://viniti.ru — Pexxum
JIOCTyNa: JUIsl aBTOPU30B. NOJIb30BaTeNel. — TeKCT: 3JIEKTPOHHBIM.

6. Bcepocceniickuiik  MHCTHTYT HAY4YHOH M TeXHHYeCKOH MHEPOpManuu
(BUHUTMH). — URL: http://gpntb.ru — Pexxum noctyma: 115 aBTOpU30B. MOJIb30BaTeseil. — Tekcr:
3JIEKTPOHHBIN.

7. DJIeKTPOHHBII KaTajgor HaydHoii O0uOmmoTeku J[OHEIKOTO TOCyIapCTBEHHOTO
yauBepcureta. — Joneuk: Hb [lonl'Y, — URL: http://catalog.donnu.education. — — Pexum
JIOCTYTIA: TIOUCK CBOOOIHBIN, SJIEKTPOHHBIE JOKYMEHTHI — JJis mojs3oBareneit JJoul'V.

8. DiekTpoHHOo-0nb1uoTeunas: cucrema J{oul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016— URL: http://library.donnu.ru/ — Pexum npoctyna: cBoboanbiii. — Tekcr:
JJIEKTPOHHBIN.

0. Juextponnblii apxus JouIl'Y: pa3aen caitta/ Hb Jlonl'Y. — TekcT: 21eKTpOHHBIN
// 9BC Houl'Y: caiit. — URL: http://repo.donnu.ru/ — Pesxum gocTyma: cBOOOIHBIH.

10.  Hayunas onexktponHHas Oubnuorexka «KuoOepJlenmukay: caiit / Accommarus

«OtkpbiTas Hayka». — Mocksa, 2014 — URL: https://cyberleninka.ru/. — Pexxum nocrymna:
CcBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

11. DeKTpOHHO-0MOIMOTEeYHAs cucreMa «JlaHb»: [calT]. - URL:
https://e.lanbook.com — Pexum noctyma: 1yist aBTOPU30B. TOJIb30BaTeNeH. — TEKCT: JIeKTPOHHBIH.
12. IBC KOpaiiT: snexkTpoHHas OubiMoTeuHas cucreMa: caiiT. — Mocksa, 2013. —

URL: https://biblio-online.ru — Pexxum poctyna: nmis aBTOpU30B. MoOsb3oBaTeneil. — TekcT:
JJIEKTPOHHBIN.

13. IIPOI'PAMMHOE OBECIITEHEHHE

1. Windows 7 PRO (xoprioparuBnas aurien3ust JJoul'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (nuuensust nporpammel Dream Spark juist Beiciinx yueOHBIX
3aBeJICHUN)


http://rsl.ru/
https://elibrary.ru/
http://nlr.ru/
http://benran.ru/
http://viniti.ru/
http://gpntb.ru/
http://catalog.donnu.education/
http://library.donnu.ru/
http://repo.donnu.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
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4. AmnrtuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iunen3un GPL, Apache,
BSD 11 cBO60JHOTO IPOrPaMMHOTO 00ECTICYCHHUS ).



