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1. CtpykTrypa u 0011asi TPYA0EMKOCTH TN CIUIINHbBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHbIX enuuuil (108 qaca).

Ounas hopma oOydeHHs 3aouHas hopma 0OydeHHs

Kypc 3
Cemectp 5
Jlexiumn 36
[IpakTrHueckue (cemuHaApCKUe) 36
3aHSTHS
JlaGopaTopHble 3aHATHS -
Koncynbranuu -
Htoro aymiuTOpHBIX 3aHATUI 72
CamocrosiTenbHas padora 36
Kypcosast pabota -

dopma KOHTPOJIS
3auer 3auer
DK3aMeH -
O011ee KOIMYEeCTBO YaCOB 108

2. llein ocBoeHMSI JUCHMILIHHBI

Hesbl0 n3ydeHus TucHUILINHG « TernnosHeprocHadKeHne MpeANPUsITANR SIBIISCTCS:

- U3y4eHue croco0oB MOBbIEHUS 3()(PEKTUBHOCTH FKCIUTYaTAllUM CUCTEM TEIJIOIHEProcHa0XKEeHUs
NOPENpPUSATHIA, BHIPAOOTKAa HAaBBIKOB y CTYJEHTOB CAMOCTOSITENIBHO (OPMYIHPOBATH W pEIIATh 3aa4yH
aHaJIM3a PeKUMOB SKCILTyaTalluu CUCTEM TEIUIOCHA0KEeHNUS;

- popMHpOBaHUE 3HAHUH U MPAKTUYECKUX HABBIKOB I10 MOJIYYEHUIO, IPeoOpa3oBaHuIo, epeaade u
WCTIOJIb30BAaHUH TEIUIOBOW PHEPTUH, a TAKKe MPAaBUIBHBIN BBHIOOP W JKCIDTyaTalus TEIUIOTEXHHYECKOTO
00OpyJOBaHUS C MAaKCHUMaJbHOM SKOHOMHEH TEIUIOSHEPreTUYeCKUX pecypcoB U MaTepHalos,
MHTCHCU(UKAIHS TEXHOIOTUIECKUX ITPOIECCOB.

OcHOBHOMW 3aaueil M3y4deHHs IUCLUUIUIMHBL «Teruio3HeprocHabxeHne MpeanpusTHID sBIsETCS
O3HAaKOMJIEHHE CTYJIEHTOB C MCTOYHMKAMHU TEIJIOOHEPIOCHAOKEHUsI MpPEeaNpHUsITHH, COBPEMEHHBIMU
METOAAMU  HX  HUCMOJNb30BaHUS, NpoOJeMaMHd U MEPCHeKTUBAMHM  pPa3BUTUS  HCTOYHHMKOB
TEII0PHEPTOCHA0KEHUSI ITPEATTPUATHIA.

3. Mecto qucuumiunsl B ctpykrype OITOII 6akanaspuara

b1.b.17 ba3oBas 4acts.

JucuumuimHa MMeeT MPEIUIeCTBYIOIUE JIOTHYECKUE M COAEPIKATEIbHO-METOJAUUYECKUE CBS3H CO
CIIEYIOLIMMHU TUCIUIUIMHAMU yaeOHoro tuiaHa: «Matematukay (OITK-1; ITK-13), «Xumus» (OK-7; TIK-
26), «®usukay» (OK-7; T1IK-10).

Jnst ocBoeHust nanHOM yueOHOoM auctuiuinabl (Y1) cTyneHT donxcen:

3HATh:

- OCHOBBI ipodeccroHanbHoi AesrensHocTr (OK-7);

- OCHOBBI MH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI TpeOoBaHUs HH(OPMAIIMOHHON
0€30MacHOCTH  OCHOBHBIE  3aKOHbI ~€CTECTBEHHOHAYYHBIX M  MaTeMaTU4YeCKUX JIUCUUIUIMH B
npodeccroHanbHou aestensHoctu (OIMK-1);

- TEXHOJOTMYECKHE IMPOLECChl MPOU3BOJCTBA MPOAYKTOB MHUTAHUSA XHUBOTHOTO MPOMCXOXKJIECHUS
(TIK-10);

- TEXHUYECKUE U IPOTPaMMHBIE CPEICTBA pealin3aliii KoMITbioTepHbix TexHonorui (ITK-13);

- OCHOBHBIE T€HICHILIUU PAa3BUTHUS COBPEMEHHBIX MUILEBbIX TEXHOJIOTHIA; MpaBuiIa paboThl B
XUMUYECKON U TEXHOJOTUYECKOH JTab0paTopuu; METOANKY pabOThl C HAYIHOW JTUTEPATYpO, HAYUIHO-
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TEXHUYECKON 1 HOPMATUBHOM JOKYMEHTAIIMEH; OCHOBBI TEXHOJIOTUH IPOU3BOJICTBA MPOIYKIIUU U3 CHIPbS
KHBOTHOT'O TIPOMCXOXJICHUS B COOTBETCTBUHU C MHAMBHYaIbHBIM 3aganueM (I1K-26);

yMeTb:

- CAaMOCTOATENIbHO moJy4yath 3Hanus (OK-7);

- HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBbl E€CTECTBEHHOHAYYHBIX M MAaTeMaTHYECKMX IUCLMILIUH B
npodeccroHanbHoi aestensHoctd (OIMK-1);

- OCYILIECTBIISTH MMOUCK, BEIOOP U MCIOJIb30BAHNE HOBEHIIINX JTOCTHKEHUN TEXHUKHU U TEXHOJOTUH B
00JIacTH MPOU3BOCTBA MPOILYKTOB M3 ChIPbs ®KHUBOTHOTO IporcxoxaeHus (ITK-10);

- HUCIOJB30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMU M 0a3bl JAHHBIX B CBOEH MpeAMETHOMN
00J1aCTH, AKEThI MPUKJIATHBIX IPOrPAMM ISl BBIMOJIHEHUS He00X0auMbIX pacuetoB (ITK-13);

- aHaJM3upoBaTh W 0000HIATh JaHHBIE HAYYHOM IUTEPaTyphl, TEXHHUYECKOH M HOPMATHUBHOMN
JOKYMEHTAIMH; POU3BOANUTH COOp MaTepuaja B COOTBETCTBUHU C UHAMBHIyalbHBIM 3a1aHueM (I1K-26);

BJIA/I€Th:

- CIIOCOOHOCTBIO K caMocTosITeIbHOMY 00pa3zoBanuto (OK-7);

- HaBbIKAMH HCIOJb30BAaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX M MaTeMaTHUYEeCKHX
JMCUHUIUIAH B podeccuonanbhoi aesreiaproctu (OITK-1);

- HaBBIKAMU CO3/J]aHMs (peopraHu3aliu) MPOU3BOJICTBEHHBIX YYACTKOB MUIIEBBIX MPEANPUATUIX
(TIK-10);

- npuéMaMH UCTIOJIb30BaHMUS MPUKIIAJHOTO M CETeBOro mporpammuoro odecneuerus (ITK-13);

- HaBBIKaMU Pa0OTHl B XUMUYECKOW U TEXHOJIOTMYECKOH JTabopaTOpuu; paboThl ¢ HAYYHOM
JUTEPATYPOii, HAYYHO-TEXHUIECKON ¥ HOpMaTHBHOM HokymeHTaiuei (ITK-26).

CognepxaHue NAaHHOM IUCLUIUIMHBI SIBISETCS ONOPOM AJII OCBOCHMS CIENYIOIIEH JUCLMILIMHBL
«TexHonoruueckoe 000py10BaHNE OTPACIH (IPOAYKTOB KUBOTHOTO IIPOUCXOXKACHHUS)», HEOOXOIUMO ISt
BBINOJIHEHUS BBITYCKHOM KBaJTM(UKAIIMOHHON paOOThI 110 HaNpaBJIeHUIO NOAr0TOBKU «IIpoayKThl muTaHus
KUBOTHOT'O IIPOUCXOXKICHUSY.

4. TpeOoBaHus K pe3yJibTaTaM OCBOEHHS JUCHUILIHHBI (KOMIIETEHIMH 00y4Yaromerocs,
(¢opmupyembie B pe3yiibTaTe 0CBOCHUS JUCHHUIJIMHBI (MOTYJIs1)

B pesymprare wW3y4yeHHs JUCHUIUIMHBI OOYYAIONIUICS JIOJDKEH 007ajaTh  CIEAYIONIMMU
KOMIETEHIUSIMHU (pe3yJIbTaTaMu OCBOCHHUsI 00pa30BaTeIbHON MPOTrPaMMBl):

Konpt N
. ConeprkaHre KOMIETEHITUN
KOMIICTCHITHIA

OIIK-4 TOTOBHOCTBIO IKCIUTYaTHPOBATh PA3IMUHBIE BUBI TEXHOJIOTHUECKOTO 000PYAOBaHUS B
COOTBETCTBHUH C TPCOOBAHUSIMHU TEXHUKH OC30IMTACHOCTH HA MTUIIECBBIX MPEANPHUATHSIX

IIK -2 CIIOCOOHOCTBIO  OCYIIECTBIISATH  JJIEMEHTapHbIE  Mepbl  OE30MacHOCTH  TMPHU
BO3HUKHOBEHHUU JKCTPEHHBIX CHUTYaIllMid Ha TEIUIO-, SHEProoOOPYyJOBAaHUHU W JIPYTHX
00BEKTaX KU3HE00eCTIeUeH s PEANPUSITUS

B3auMocCBsI3p  TIAaHUPYEMBIX PE3YNbTAaTOB OOY4YEHUs IO JUCHUIUIUHE C  (QOopMUPYyEeMBIMU
rkoMmrerennuamu OTTOTIT

Konpr [Tnanupyemble pe3ynbTaThl 00y4YeHHsI, COOTBETCTBYIOIIHNE (DOPMHUPYEMBIM
KOMIIETEHIINI koMmnerennusaMm OITOII

OIIOIT 3Hamo ymemeo enademso

OIIK -4 -OCHOBBI -IIPOU3BOJIUTH -HaBBIKAMU KOMIIJIEKCHOI'O
TEIUIOCHAOKEH U, KOHCTPYKTOPCKHE U pereHus BOIIPOCOB,
OCHOBHBIE NPUHIUIBI | ONTUMU3ALUOHHBIE BO3HUKAIOIIUX npu
SHEPTOCOEPEIKECHUS U | pacyeThl JIEMEHTOB MIPOCKTUPOBAHUH u
palMOHAIBHOTO CETEBOT0 000PYI0BAHHS JKCILTyaTaluu CHCTEM
HCIIOJIL30BAHUS TEIUIOBLIX | TEMJIOUCTOYHUKOB, TEIJIOCHAOXKEHUS, yMETh




BTOPHUYHBIX

SHEPTOPECYPCOB;
-IIPOTHO3UPOBATH
BO3JICHICTBHE  OTHCIIBHBIX
(hakTOpoB Ha BEIUYHHY
KodunrenHTa
TeIUIoTnepe1adn B
TEIIO0OOMEHHBIX
amnmaparax;

-OCHOBHEIC napaMeTpsl
COCTOSIHUS, ypaBHEHHE

COCTOSIHUS; OOpaTuMmble U
HeoOpaTUMBbIe MTPOIIECCHI;

TEIJIOBBIX CETEH U
COOpY>XKEHHMH Ha HUX,
TEIIOMCIIOJIB3YIOLTUX
YCTaHOBOK MOTpeduTeneit
TEIJIOBOM SHEPIuy;

- IPUMEHSTH PA3JIUYHbIC
METO/Ibl pacuera
TEIJIOBBIX HArpPy30K;

- IPUMEHSATH TpapuKu
TEIJIOBBIX HArPY30K IS
pacuera;

- COIMOCTAaBJIATh
MOKa3aTeNu
TEIIONOTPEOIICHNUS;
-OIPeIeISITh
TEPMOJIMHAMHUYECKHUE
napaMeTpsl pabouux Tei C
MOMOIIIbIO

MIPOU3BOUTH
KOHCTPYKTOPCKHE u
ONTUMU3ALMOHHBIE
pacCUCThL 3JICMCHTOB
ceTeBoro  o0OpyaOBaHUs
TCIIJIOUCTOYHHUKOB,
TEIJIOBBIX cere u
COOPYKEHMH  Ha  HUX,
TEIJIOUCIIOJIB3YOIINX

YCTAaHOBOK TOTpeOHTenen
TETIOBOW YHEPTHH;

TEPMOJUHAMHYECKHUX
JUarpaMm H TaOJuIl,
paccuuThIBaTh
TEIJION30JISILIMOHHBIE
KOHCTPYKLUU;
IK -2 -CYILIHOCTb IIEPBOIO -IIPOBOJUTH IKCIIEPUMEHT | ~-OCHOBHOM
3aKOHA TEPMOAVHAMMUKH; C TIOMOIIIBIO YHCIIEHHOIO TEPMUHOJIOTHEN B 00J1aCTH
CYIIHOCTb BTOPOI'O 3aKOHA | MOJEIMPOBAHUS 110 TEPMOJMHAMUKH,
TEPMOJUHAMUKY; 3aJJaHHBIM METOJIUKAM U TeIIonepeiadH,
OCHOBHBIE aHaJIM3UPOBAThH IIPOMBILICHHON
TEPMOJUHAMHYECKHE pE3yJIBTaTHI C TEIUIOTEXHUKU;
IIPOLIECCHI; IIPUBJICYCHUEM -HaBbIKAMHU pacyeTa
TEPMOJUHAMHYECKHE COOTBETCTBYIOILETO OCHOBHBIX MallIVH U
MIPOLIECCHI B PEAIBHBIX MaTeMaTH4eCKOTro anmnaparoB TEIIOBOMI
rasax M napax; anmnapara; TEXHUKHU
TEpMOJAVMHAMUYECKUI -MCIOJIb30BaTh crocobamu pacuera
aHaJIN3 MIPOLIECCOB; MIOJIyYCHHBIC 3HAHUSA B TEPMOAVMHAMUYECKUX
TEPMOJAMHAMHUYECKUE IIPOU3BOJICTBEHHBIX LMKJIOB U KOJIMYECTBA

IIUKJIBL; OCHOBHBIE
IOHATHA U OIIPCACIICHUA
TEOPHH TEIUIO0OMEHa;
OCHOBBI
SHeprocoOepereHus

YCIIOBHSIX; peIlaTh 3a/1a4H,
CBSI3aHHBIE TEXHUUECKOM
TEPMOJIMHAMUKON U
TEII000MEHOM C JTI000H
cpene; MPUMEHSTh METOIbI
MaTEMaTHYECKOTO
MOJEIIUPOBAHUS NTPU
pacyeTax KOJIWYECTBa
Teruia

TEIUIOTHI;
- HaBBIKaMU 10100pa
marepuana Juis
OpraHu3anuu TpedyemMoit
TEeIUIoNepe1aun;
-METOJJaMH aHaJIN3a
INPUYMH BO3ZHUKHOBEHUS
MoTeph MpH
TEPMOIMHAMHUYECKUX
nporeccax

[Ipu npoBeneHHM Yy4eOHBIX 3aHATUNH OOECIeYUBaeTCsl pa3BUTHE Yy OOYYarOIIMXCS HaBBIKOB
KOMaHIHON pabOThl, MEKITUYHOCTHON KOMMYHUKAIINH, IPUHITHS PEIICHUI, THISPCKUX KauecTB (BKII0Yas
IpU HEOOXOJWMOCTH TIPOBEJIEHUE HWHTEPAKTUBHBIX JIEKIUH, TPYNMOBBIX JAHUCKYCCHI, POJEBBIX WUIP,
TPEHUHTOB, aHAJIU3 CUTYAI[Ui U UMUTAIMOHHBIX MOJeNeH, MpernoAaBaHue TUCIUIUIHH (MOAYyei) B hopme
KYpPCOB, COCTAaBJICHHBIX Ha OCHOBE pE3YJIbTATOB HAYYHBIX WCCICJAOBAHWN, B TOM YHCIE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEW MPOPECCHOHANBHON JEeSATENbHOCTH BBIIYCKHUKOB M MOTpeOHOCTEH
paboTonaTenei).



5. Coz[epmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTa JTHCHUIIINHBI

Tab6uanna 5.1
Ho AT CamocrositenpHas pabora Komnuuectso | J1MTEPaTy
mep | HammenoBanue TeM (BOIPOCOB), N3y4aeMbIX 110 JaHHOU CTYZICHTOB OaoB pa
®opMBbI KOHTPOIIS

HeJl JMCIUIIITHHE Yac ]

el I | mop Copnepxanue o min | max
Monayasb 1. Texandeckasi TepMOAMHAMHKA

1 Jlexumst 1. IlpeaMeT TeNJIOTeXHUKH U XJI1a0TeXHUKH, [TpopaboTka 2 Koncrmexr, [1], [2],
€ro CTPYKTYpPa, OCHOBHbIE MOHSITHS U OTPe/IesIeHHS. MaTepuana 1o Teme BOIIPOCHI B [3]
Kparkas xapakTepucThKa AUCLUIUIMHBL, IIPOYNUTAHHOM JIEKLIUU pyOexHOI
9HEProcOEpeKEHNE U IKOIOTUIECKast 0€30MacCHOCTh 5 2 KOHTPOJIbHOM 0 9
npousBojcTBa. [IpeMeT U MeTo1 TePMOAMHAMUKH. pabote
TepmonuHaMuveckasi CUCTEMa, €€ apaMeTphbl COCTOSHHUS,
ypaBHEHHUE COCTOsIHUS. PaBHOBECHbBIC U HEPABHOBECHBIC
TEePMOAMHAMHYECKHE MPOLECCHI

2 Jlexnust 2. [lepBblii 3aK0H TEPMOTHHAMHKH. Marepust u SHEpPTUs 2 Koncmekr [1], [2],
[ToHsiTHE O BHYTPEHHEH YHEPTUH TEPMOANHAMUYIECKOM [3]
cucreMsbl. MI3MeHeHne BHYTPEHHEN YHEPTUHU B 9 2 0 3
TEepMOAMHAMHYECKOM Mporiecce. Pabora n3mMeHeHus
obbema. Pabouee teno. Pv-gquarpamma. Terora.

AHanuTH4eckoe BeIpakeHue | 3aKoHa TePMOJIMHAMUKH.

3 Jlexuus 3. TenyioeMKOCTb, YHTAIBITHSA, JHTPONHSI. Buytpennsis sneprus. | 2 peuieHue [1], [2],
TennoeMkocTs. Bubl yaenbHON TEIIIOEMKOCTH U 3axoH [xoyns. TPEHUPOBOYHBIX [3]
COOTHOUICHUS MEXIy HUMHU. Y paBHeHHEe Maiiepa. OHTponus. 3alaHuI
Brranciienue TeroTsl ¢ HCIOIB30BAHUEM TEIUIOEMKOCTH. | 2 2 | DHTaNBMUs. 0 3
DHTaJIBNUS, SHTPOIHS — OCHOBHBIC TIOHSATHSL.

BbruriciieHne n3MeHEeHUs SHTAJIBIINY U SHTPOIIUH B
TEPMOAMHAMHYECKUX MPOLIECCaX.

4 Jlexwst 4. TepMoanHAMHUYECKHE MPOLIECCHI OcHOBHBIE 2 pelieHne [1], [2],
uaeaabHoro raza. O0o0IIeHHas METOIUKA aHATN3a 5 o | TEPMOMHAMHYECKHE TPEHHPOBOYHBIX 0 9 [3]
OCHOBHBIX TEPMOJJMHAMHYECKUX MPOIIECCOB: H30XOPHOTO, MPOIIECCHI 3a1aHui
1300apHOT0, U30TEPMHUYUECKOT0 U a11abaTHOTrO. UJICUTFHOTO rasa.




[TomuTponHsIii poliecc U ero 006001atoIIee 3HAaYeHNE

Jlekuusa 5. TepmoamHamMmu4yecKHe MPOLECCHl PeaJibHOI0
rasza. lcnosp3oBanue napoB B TEXHOJIOTUYECKHUX
nporeccax u ycranoBkax. [lapoobpazoBanue npu
MIOCTOSIHHOM JIaBJICHUH Ha IIPUMEPE BOJASHOTO Iapa.
CaolicTBa napa, 001acT COCTOSTHUS B PV- TUarpamme
npoiecca.

Bnaxwnslii Bo3qyx. OCHOBHBIE IOHATHUS U ONIPENEIECHMUS,
MIPaKTUYECKOE IPUMEHEHUE B TEXHOJIOTHUECKUX
Mpoueccax u ycTaHoBkax. HaxoxxaeHue rnmapameTpoB
BJIQYKHOT'O BO3/lyXa U pacueT OCHOBHBIX ITPOLIECCOB:
HarpeBaHue (OXJIK/EHUE), CyIIKa, KOHIUIIMOHUPOBAHUE,
CMEUIEHUE NOTOKOB C Pa3JIMYHbIMU TapaAMETPAMH.

Haxoxnedane Touku
POCBI.

pelieHue
TPEHUPOBOUYHBIX
3aIaHUN

[1], [2],
[3]

Jlexuus 6. HempepbiBHOe mpeoOpa3oBaHus TEIJIOTHI B
padory. [Ipsamoii TepMOIMHAMUYECKUI ITUKIT - [IUKJII
ternoBoro asurareis. Tepmudeckuid KIIJ[ rermoBoro
nasurarens. Luknsr Kapao. @opMynupoBKHA BTOPOTro
3aKOHA TEPMOJIMHAMHUKHU.

I'paduueckuii ananms
MIPOLIECCOB.

peleHue
TPEHUPOBOYHBIX
3aIaHUN

[1], [2],
[3]

Jlexuus 7. OCHOBBI TEPMOAMHAMMKH IOTOKA ra3a H
napa. [IepBblii 3aKOH TEPMOAMHAMUKH IS TOTOKA.
Hcreuyenue ra3oB 1 mapoB U3 coruia. AnuabatHoe
TeyeHue. BausiHue npoduiig kaHana.

AjnnabaTHoe TeueHue

pelienue
TPEHUPOBOYHBIX
3alaHUN

[1], [2],
[3]

Jlexuus 8. JIpoccenpoBaHue ra3oB U napos. D ¢exr
[xoyns - Tomcona. [lonydyeHne oTpunaTe/JbHbIX
TeMIepaTyp IpH APOCCETUPOBAHUYN «HU3KOKHUITSIIIX)»
JKUJKOCTEH.

JpoccennpoBanue
ra3oB

Tectnl

[1], [2],
[3]

Mopayas 2. Temionepeaaya u Tenjgoo0MeH

Jlexmst 9. OCHOBBI TEOPUH TENJI000MeEHA.

[IpenmMer u 3agauu, 3HaYEHNE B TEIUIOUCIOIB3YIOIINX
YCTaHOBKaX. OCHOBHEBIE TIOHATHSA U OIpeaAcCICHUs, BUbL
TETI000MEHa, CI0XKHBIHN TeruoooMeH. OCHOBHOMN 3aKOH
TerionpoBoAHocTH 3akoH dypre. Koapdunuent
TEIUIONPOBOAHOCTH a30B, )KUJIKOCTEH, TUIIIEKTPUKOB U
METAJIJIOB.

Crnioco0sI nepenauu
TETJIOTHI.

pelieHune
TPEHUPOBOYHBIX
3aJaHui

[1], [2],
3]




Texymas padora cTy1eHTOB

25

1-s1 pyOexnas arrecTanus (KOMIbIOTEPHOE TECTHPOBAHME)

25

10

Jlexuus 10. CtanuoHapHasi TEIJI0NPOBOAHOCTb.
Pacuer TeronpoBoIHOCTH B CTaLlMOHAPHBIX
OJIHOMEPHBIX cUcTeMax (OJJHOCIOMHBIE 1 MHOTOCJIOHHBIE
IUIOCKUE, IIIMHIPUYECKUE U CPeprudecKue CTEHKH. )
Oco0eHHOCTH pacueTa B HECTALlMOHAPHBIX YCIOBUSIX U B
TeJaxX MPOU3BOJBLHOM TeoMeTpruiecKoit popMebl. [TorsTHE
0 YMCJIEHHBIX METOJIaX PEILICHUSI.

Pacuer
TEIUIO0OMEHHUKOB

pelieHue
TPEHUPOBOUYHBIX
3aIaHUN

[1], [2],
[3]

11

Jlekiug 11. KoHBeKTUBHBIMA TENJIOOOMEH.
Temmoornaua. YpaBuenne HproToHa-Puxmana.
Koaddunument remnootaaun. @akTopsl, OMpenestonme
BenMunHy Kod(ddunmenrta Temwmooraaun. Onpenenenue
Kod(duUIIMeHTa TeII00TAa4H - CIOXKHAs 33/1a4a CO
MHO>KECTBOM ONPEJIEISIFONINX EPEMEHHBIX.

Tennonepenaya

Tectnl

[1], [2],
[3]

12

Jlexuus 12. TensioodMeH u3zinyyenuem. OCHOBHBIE
HOHATHS U ompeieneHus. TemnoBoi 0ananc u
paavalOHHbIE XapaKTepUCTUKH. OCHOBHBIE 3aKOHBI:
[Tnanka, Buna, Credana-bonsimana, Kupxroda.
TennooOMeH U3lTydyeHHEM MEXIY TeJaMH, Pa3/lelIeHHbIMU
JIMATEPMUYHOM CPEI0id, B MOTJIOMIAIOMINX U U3Ty4arOIIUX
cpenax

OCHOBHBIE 3aKOHBI
U3ITyYCHUS

Tectrl

[1], [2],
[3]

13

Jlexuus 13. Temsionepenaya.

VYpaBHeHue Teruionepenadu, KoapHuunueHT
TEIUIONEPEaul, TEPMUUYECKOE COIIPOTUBIICHHE
teruionepenaun. O000IIeHHas METOIMKa pacueTa
TEIUIONEpelaul B CTALIMOHAPHBIX YCIOBHUSX.

OCHOBBI TETIIOBOTO
pacdera

pelienue
TPEHUPOBOYHBIX
3aIaHUN

[1], [2],
[3]

14

Jlexuus 14. . Tensioo0MeHHbIE annapaThl.
Knaccudukanus n Ha3HaueHUE TEII00OMEHHBIX
anmnapaToB. KOHCTpYKTHBHBINM U TOBEPOYHBIN TEIUIOBBIE
pacueTsl Ha IPUMEPE PEKYIIEPAaTUBHBIX
Ter1000MEHHUKOB. BiusiHIEe cXeMbl JBUKEHUS
TEIJIOHOCUTETIEH.

Knaccudukamms
TEIUIO0OMEHHBIX
anmnaparoB

Tectsl

[1], [2],
3]

Mopayas 3. TensiocHa0xeHne npeANnpUATHI




15 | Jlexnus 15. TernocHabxxeHnue msicorepepadaTbIBalOIIUIX CxeMbl COeTUHEHHS K | 2 Mertoapl [1], [2],
¥ MOJIOYHBIX 3aBOJIOB. [ToHATHE cHCTEM TEIIOCHA0KEHUS LEHTPaJIbHON COCIIMHEHUS [3]
(CT). Termmonocurenu u napameTpbl. Knaccuduxarus 9 o | TemnoTpacce 3
CT. Cxembl npucoerHeHus1 a00OHEHTOB K MAPOBBIM H
BOJISIHBIM TEIUIOBBIM ceTsM. TeriocHa0xeHue ot
kotenbHbIX, TOL] 1 KoMOMHUPOBAaHHOE.

16 | Jlexus 16. TernoBoit 6ananc npeanpusitus. CTpykTypa CnocoOwI motydeHust | 6 BOIPOCHI IS [1], [2],
TerIoBOro O6ananca. OnpeneneHne pacxoia TEIIOThl U HU3KHUX TEMIEPaTyp CaMOIIPOBEPKH [3]
napa Ha TeXHOJIOTUYECKUE HYXK/IbI, OTOIIJICHUE, 2 2 3
BEHTHJISIIINH, Topsiuee BojocHaOxenue. [loctpoenne
rpaduKoB pacxoja mnapa 1 BOJb.

17 | Jlexus 17. TernnorenepaTtopsl KOTEIBHBIX. Y CTPOHCTBO U YcrpoiicTBO 2 Tectsr [1], [2],
no100p MapoBBIX TerioreHeHpaTopoB. [lokazaTenu 2 2 | TemIOreHepaTopoB 2 [3]
paboTEHL.

18 Pacuer onTumanpHbIX | 2 Tectsl [1], [2],
Jleknus 18. DkcrmyaTanus CUCTEM TEIUIOCHA0KEHUs

N PEKMUMOB pabOThI [3]

npennpusTaii. Opranuzanus o0CTyKHBaHUS ¥ PEMOHTA 9

TEIUIOBBIX ceTeil
TEIUIOTEXHUYECKOTO 000PYyI0BaHMUSI.

. OpTaHu3aIH
DKcInTyaTanus TOIUTMBHOTO X035CTBA, KOTJIOB, HACOCOB, 5 2 2
TEIUIOMCIIONB3YIOIINX YCTAHOBOK, BHYTPHUIIEX OBBIX
TpyOOIIPOBO-
JIOB, TEIUIOBBIX ceTeil. BEIOOp ONTUMaNbHBIX PEKUMOB
pabotsl. [ToBeIlIeHNE HAJIEKHOCTH TETUIOCHAOKEHUSI.
25
Texymas padora cTyaeHTOB

2-51 pyOe:kHas aTTecTanusa (KOMINBIOTEPHOE TECTUPOBAHUE) 25
UTOTO | 36 | 36 | | 36 | 100




6. O0pa3zoBaTe/IbHbIE TEXHOJOTHU

[Ipyu u3yueHuu AUCUMILTUHBI IPOBOJSATCS JEKIUHU U J1a00paTOPHBIEC 3aHATHS B TPAIULIMOHHON
dbopMe U ¢ UCIIOJIb30BAHUEM COBPEMEHHBIX UHTCPAKTUBHBIX TEXHOIOTHA.

Ilpesenmayuu Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUNHBIX CPEACTB - caMblil 3P PEKTUBHBIIHI
Croco0 JOHECEeHUs BaXHOW WHGOPMANMU TPU MyOIMYHBIX BBICTYIUICHUSX. Clai-pe3eHTalnu ¢
UCIIOJIb30BAHUEM  MYJIBTUMEIUIHOTO O00OpyIOBaHHUS MO3BOJIAIOT J(PGEKTUBHO U  HAIJIAHO
MPEJICTABUTh COJCpXKAHUE M3y4aeMOro MaTepuasa, BBIACIUTh W MPOUIUTIOCTPUPOBATH COOOIICHUE,
KOTOpPOE HECeT MOYYUTENIbHYI0 HH(OPMAINIO, MOKa3aTh €€ KIIIYEeBbIE COAEpKATEIbHBIC ITYHKTHI.
Hcnonp30BaHWe WHTEPAKTHBHBIX JJIEMEHTOB IMO3BOJIICT YCHINTh S()(PEKTUBHOCTH MyOIUYHBIX
BBICTYIUICHUH, SBJISIONINXCS YaCThIO MPOQPECCUOHANBHON ASSITEIbHOCTH IIPENoaaBaTess.

[Ipe3eHTanmu  mpeanoiaraloTcs MO TeMmaM: «DKCIUTyaTalusi CHUCTEM TeIUIOCHAOKEHUs
npennpusaTuiiy, «TemiooOMeH U Teronepeaaya.

Jekyus-ouanoz — conepxaHue TOJACTCS Yepe3 CEPUI0 BOMPOCOB, HA KOTOPHIE CTYICHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKLIUH.

Cumyauuonnvle 3adanus — CHOCOO TPOBEPKH 3HAHWA, ITO3BOJIIOIINNA B YCIOBHOM
00CTaHOBKE pelIaTh KOHKPETHhIE peanbHble 3amaud. OAHOW U3 Lenei pelieHus CUTYallHMOHHBIX
3alaHuil  SIBJSIETCS BBIPA0OTKA y CTYICHTOB HABBIKOB B PEIICHHH KOHKPETHBIX CHUTYAIlHH, C
KOTOPBIMM OHHU TIOCTOSIHHO BCTpEYAlOTCA Ha IMpakTuke. UYeM TunuuHee OyIeT CUTyalus, TeM
aKTUBHEE MPOHAET 3aHsATHE U dPdekTuBHEe Oymer e€ pe3ynbraT. He MeHee BaxHa W Apyras meib —
pa3BUTHE CHOCOOHOCTH K OpraHM3all MpOW3BOJACTBA . I, HakOHEl, CHUTyal[MOHHBIE 3aJaHUS
CIOCOOCTBYIOT Pa3BUTHUIO CHCTEMHOTO MBINUICHHUS B 00JaCTH TOBAPOBEIACHHUS U NMPUMEHCHHUIO 3TUX
3HAHUU K PEIICHUI0 KOHKPETHBIX 3a/1a4 MPeANPUHUMATENIbCKON AeSITETbHOCTH.

Pemenne cuTyallmoHHBIX 3a/1a4d MPETYCMOTPEHO MO Teme: «KOHCTPYKIIUU MPOMBITIICHHBIX
XOJIOIUIIBHUKOBY, «XJ1aJ0ar€HThI U XJ1aIOHOCUTEIINY.

I'pynnoeasa ouckyccus (0OCyxJeHHE BIOJITON0CA). s mpoBeneHns TakoW JAUCKYCCHH BCE
CTYJEHTBI, MPUCYTCTBYIOLINE HA JTA0OPATOPHOM 3aHSITHUH, Pa30UBAIOTCS HAa HEOONbIINE MOATPYIIIIHI,
KOTOpBIC OOCYKITAIOT T€ WU HWHBIC BOIPOCHI, BXOAAIIUME B Temy 3aHATHS. OOCYKICHHE MOXKET
OpPraHU30BBIBATHCA JBOSIKO: JINOO BCE MOATPYIIIBI AHATU3UPYIOT OJUH U TOT YK€ BOMPOC, THOO Kakasi-
TO KpyIHas TeMa pa30MBacTCsl Ha OTHEIbHBIC 3aMaHus. TpaIulMOHHBIC MAaTCPUATBHBIC PE3YIbTATHI
00CYXXJIEeHUSI TaKOBBI: COCTABJICHHUE CIHCKAa MHTEPECHBIX MBICIEH, BBHICTYIIJICHHE OJHOTO WU JIBYX
WICHOB TOJATPYNI C JIOKJIQJaMH, COCTaBIICHHUE METOIMYECKHX pa3pabOTOK WM WHCTPYKIUH,
COCTaBJICHUE IIJIaHA JECHCTBUM.

IIpakTH4eckne 3aHATHA.

Ilpaxmuueckue 3anAmMua WMEIOT LEJIBK IPAKTUYECKOE OCBOCHHUE CTYIAECHTAMH HAy4HO-
TEOPETUYECKUX TOJIOKEHUN M3ydaeMOW JUCUUIUIMHBI, OBJIAJICHNE UMW TEXHUKOW pElIeHUs 3a1ay U
aHaJIM3a MOJTYYCHHBIX PE3yNbTaTOB, KOHTPOJIbHO-U3MEPUTENBHBIMU MPUOOPAMH M BBIYMCIUTEIBHON
TEXHUKOU.

Ne HanmenoBanue npakTUYECKUX 3aHATHN O6bem B AY
n/m V cemectp
1 Monys 1. 4

Tewma 1.1 ITapameTpsl COCTOSIHUS

2 Tema 1.2 IlepBslii 3aKOH TEPMOAVMHAMHUKHI 4

3 Tewma 1.3 OCHOBHBIE TEPMOJMHAMHUYECKHE MPOLECCHI 4

4 Tema 1.4 BogsHoli nap 2

5 Monyns 2. 4
Tema 2.1 TennonpoBoAHOCTh

6 Tewma 2.2 KOHBEKTUBHBIN TEMJI000OMEH 4

7 Tema 2.3 Usnyuenne 4




8 Tema 2.4 Pacyer TeriooOMEeHHUKOB 2
9 Monysb 3.
Tema 3.1 OcHOBHOE 000PYIOBAaHNE TEIJIOBBIX TYHKTOB
10 Tema 3.2 OnpezesieHne pacxoJI0B TEIUIOTHI U Mapa Ha TEXHOJIOTHIO 2
11 Tema 3.3 Onpenenenue pacxo0B TEIJIOTHI U Mapa Ha OTOIICHHUE, 2
BeHTW MO, U I'B
12 Tema 3.5 I'paduku pacxosa napa u TEIIOTHI 2
13 Tema 3.6 Ilokazarenu paboThl KOTEIbHBIX 2
HNTOI'O (Bcero - AY) 36
IIpumeyanus:

1. Bce Buibl yueOHOM paOdOTHI MOTYT ITPOBOAMTHCS JIUCTAHIIMOHHO HA OCHOBAHHUH JIOKATbHBIX
HOPMATUBHBIX aKTOB.

2. B 1memax peanu3anMM  MHIWBHIYAJbHOTO ITOJAXOJa K OOYYCHHIO CTYJCHTOB,
OCYIIECCTBIISIONMUX YICOHBIN TIPOIECC TI0 HHIUBUAYATHHONW TPACKTOPUHU B PAMKAX MHJIWBHIYaJILHOTO
pabouero 1iaHa, M3y4eHUE JAHHOW JIUCIMILTMHBI MOXET OCYIICCTBIISTBCS 4Yepe3 WHIMBHIyalbHbIC
KOHCYJIbTAIIMK TIPEIOaBaTessi OYHO, B Yachl KOHCYJBTAIlMH, MO 3JEKTPOHHOM TOYTE, a TaKXKe C
ucnons3oBanuem WebeX, miardopMel aucTaHipoHHOTO 0O0ydeHuss Moodle, nuuHblii KaOHHET
crynenta Ha caiite COI'Y, apyrux snementoB SUOC COI'Y.

7. Y4eOHO-MeToAMUYeCKOe 00ecneYeHue CaMOCTOATEIbHOH padoThl

CamocrosiTeabHass padora cryaentoB (CPC) — sto mnanmpyemas ydeOHass W HaydHas
paboTa, BBINOJNHSEMass IO 3aJaHHUI0 TPENoJaBaTeNii IOJl €ro METOIUYECKUM | Hay4YHBIM
pykxoBoactBoM. CPC mno ngaHHOW AMCLUMIIIMHE BKJIIOYAET: MOJATOTOBKY K ayAMTOPHBIM 3aHSATUSAM
(mpopaboTka  NPOHAEHHOTO y4eOHOTO  Marepuasa IO  KOHCIEKTaM, pPEKOMEHIOBaHHOM
IpernoaaBaTeaeM y4eOHOM M HaydHOU JIMTepaType; U3ydeHHe y4eOHOTo MaTepuala, IepeHeCeHHOTO
C ayJUTOPHBIX 3aHATUH HA CAMOCTOSTENBbHYIO NPOpabOTKY; MOArOTOBKA K MPAKTHUECKUM 3aHSTHUSIM
(pemieHue noMalIHUX 3afaHUi (3a/1a4, YNPaXKHEHWW | T.0.); BBIMOJIHEHUE WHIUBUIYAIbHBIX
CaMOCTOSITENIBHBIX paboT M 3amaHuil (pedepar, pacueTHO-rpaduueckas paboTa, KOHTPOJbHAsS
pabora).

Pacnpenesienue camocrositesibHOM padoTsl cryaenta (CPC) mo Buxam u cemectTpam:

Homep paspena u | HaumenoBanue Bunga CPC Oo6beMm B | Pexomennyema | @opma
Tema AY s IUTepaTypa | KOHTPOJIS
IMUCIUTIIINHEI V
ceMecTp
Paznen 1. [MpopaboTka KOHCTIEKTa 12 [1,2,3] CamoolIeHKa,
«TexHnueckas nekuuii. TectupoBanue. Kp peLeH3UpOBaHUE,
tepmoauHuMuKa» | Nel Ha Temy: «Pacuer 3alnTa
TEPMOJMHAMHYECKHX
MPOIIECCOB MICATBHBIX U
pCaNbHBIX Ta30B U MAPOBY.
Paznen 2 [MpopaboTka KOHCTIEKTa 12 [1,2,3] CaMooIIeHKa,
«Temnonepenayda» | nekuuii. TectupoBanue. Kp peLeH3UpOBaHUE,
Ne2: «Pacuer 3aIunTa
TEM1000MEHHUKOBY
Pa3znen 3. [MpopaboTka KOHCTIEKTa 12 [1,2,3] CaMooIIeHKa,
Terocnabxenune | nekuuii. TectupoBanue. Kp peLieH3UPOBaHUE,




NPEANPUITUI Ne3: «Pacuer TeroBoro 3ammra
noTpeOIeHNe PEANPUITUS»

HNTOT'O (Bcero - AY) 36

Memoouueckue pekomenoauuu no HANUCAHUIO pedhepamos

Pedepar — nucemenHas paboTa Mo omnpeAesIeHHON Hay4HOH npobiaeMe, KpaTKoe U3JI0KEHHE
COJIEpXKaHUsl HAyYHOTO TpyJda WJIM HaydHOW mnpoOnembl. OH sBIsSETCA ACHCTBEHHON QopMoi
CaMOCTOSITENIFHOTO MCCIIeIOBAHUS HAYYHBIX MPOOJIEM HAa OCHOBE M3YYEHHUsS TEKCTOB, CIELUATBHON
JUTEPATyphl, a TaKK€ HA OCHOBE JIMYHBIX HAOIIOAEHUH, UCCIEAOBAHUI U MPAKTUYECKOIO OIIBITA.
Pedepar momoraer BeIpabOTaTh HAaBBIKM W NPUEMBI CAMOCTOATEIBHOTO HAYYHOTO IIOMCKa,
IPaMOTHOTO M JIOTUYECKOTO H3JIOKEHMsI M30paHHOW NpoOJeMbl M CIOCOOCTBYET IPHOOLICHHIO
CTYJEHTOB K HAYy4YHOH JI€ATEIbHOCTH.

[TocnenoBarenbHOCTh PaOOTHI:

1. BeiGbop Tembl mccnenoBanusi. Tema pedepara BeIOMpaeTcs CTYIACHTOM Ha OCHOBE €ro
HAY4YHOTO MHTepeca. Takxke NOMOILb B BBIOOPE TEMBbI MOXKET OKa3aTh IIPENo1aBaTellb.

2. IlnanupoBaHue uccienoBaHUs. BKIloyaeT cocTaBi€HME KaJIEHJAPHOIO IUIAHA HAy4YHOTO
UCCIIeIOBaHMs U IUIaHa IpeanonaraeMoro pedepata. KajgenaapHelil 1iaH uccieoBaHUs BKIIIOYAET
CJICAYIOIIHNE AJIEMEHTHI: BEIOOP U (OPMYIMpOBaHUE MPOOJIEMBI, pa3padoTKa IUIaHa MCCIEOBAHUS H
IpeBapUTeNbHOrO IU1aHa pedepara; cOOp U U3yuyeHHe UCXOAHOIO Marepuana, IOUCK JUTEPaTyphl;
aHamM3 CcOOpaHHOTO MarepHuaia, TEOpeTHYecKass pa3padoTka MpoOJIeMBI; COOOIIEHHE O
IpeBapUTENbHBIX pe3yjbTaTaXx HCCIENOBaHMS; JIMTEpAaTypHOE O(GOPMIIEHHE HCCIIEA0BATENbCKOM
po0iieMbl; 00CyXkaeHne paboThl (Ha CEMUHApE U T. I1.).

[Tnan pedepara xapakTepusyer ero cojepkaHue U cTpykTypy. OH J0JKeH BKIIOYATh B ceOsL:
BBEJICHUE, I7ie 0OOCHOBBIBACTCSI aKTyaJbHOCTb MPOOJIEMBI, CTABSATCS 1I€JIb U 3a/a4d UCCIICIOBAHMUS;
OCHOBHAsl 4acTh, B KOTOPOH pacKpbIBaeTCs CoJepKaHue IMpoOJIeMbl; 3aKiI0ueHue, rae 00600marTcs
BBIBO/JIbI 110 TEME U JAIOTCSI IPAKTUYECKUE PEKOMEHIALINH.

3. Ilouck u u3yuyeHue JutepaTypbl. lJi1 BBIABICHHS HEOOXOIUMOMN JIUTEpaTyphbl ClEIyeT
oOparutbcst B OuOMMoTeKy wiM K npenogasarento. llogoOpaHHyro JuTepaTypy CilenyeT
3auxcuposats cornacHo 'OCT no GubanorpapuueckoMy ONUCAHUIO TPOU3BEACHUH MeYaTH.

st pazpaboTku pedepara ITOCTATOUHO M3ydeHHE 4-5 BaKHEHIIMX CcTaTedl Mo M30paHHON
npobneme. Ilpm wu3ydeHum JuTEeparypbl HEOOXOAMMO BbIOMpAaTh MaTepuan, HE TOJIBKO
MOJITBEP K IAOLIUH MMO3ULIMIO aBTOpa pedepara, HO U MaTeprall i TOJIEMUKH.

4. OOpabotka wmarepuana. I[Ipm 00paboOTKe MONYYEHHOTO MaTepuana aBTOp JIOJDKEH:
CUCTEMATHU3UPOBATh €ro MO pa3jieNaM; BbIIBUHYTh U OOOCHOBATh CBOM I'MIIOTE3bI; ONPEIEIUTH CBOIO
MO3MIIMIO, TOUKY 3pEHHs 10 paccMaTpuBaeMoil mpolieMe; yTOUHUTh 00bEM U COJiepKaHue TOHATHH,
KOTOPBIMHM TPUXOJTUTCS ONEPUPOBATH IMPH Pa3pabOTKe TeMbl; CPOPMYIUPOBATH ONpPEAEICHUS U
OCHOBHBIE BBIBOJIbI, XapaKTEPU3YIOLIUE Ppe3yJbTaTbl HCCIEIOBAHUS;, OKOHYATEIbHO YTOYHMTH
CTPYKTYpY pedepara.

5. Odopmienue pedepara. I[Ipu odpopmienun pedepara peKOMEHIyeTCs MPUIACPKHUBATHCS
cnenyromux npasui: Ciaenyer nucaTh JIMIIb TO, YEM aBTOP XOYET BBIPA3UTh CYITHOCTh IPOOJIEMBI, €
aoruky; Ilucare cTporo nmociaenoBareiabHO, JOTHYHO, JOKA3aTENbHO (IO CXeMe: Te3UC — 000CHOBAaHUE
— BbIBOA); [lucarp sipko, 0Opa3HO, *UBO, HE TOJBKO BCKpPbIBAas MCTHHY, HO M OTpaxas CBOIO
NO3MIIMIO, MPONAraHAupysl IMOJydyeHHbIE pe3ynbTarhl; [IlucaTh OCMBbICIEHHO, cOOJIOAas IMpaBHiIa
rpaMMaTUKH, HE 310yNOTPeOIsisi HayKOOOpa3HbIMU BBIPAKEHUSIMHU.

Pecdepar BbIONHSETCS B COOTBETCTBHM C TPeOOBaHUSMHU CTAHAAPTOB, pa3pabOTaHHBIX IS
JAHHOTO BHJIa JOKyMeHTOB. PaboTa nomikHa ObITh BbINIOJIHEHA Ha Oeoi Oymare cTaHJapTHOTO JIMCTa
A4. Tekct nokeH ObITH OTIEYaTaH Ha KOMIIbIOTEpE B TEKCTOBOM peaakTope Microsoft Word u
OTBeUYaTh CIEAYIOIKUM TpeOOBaHUAM: MHapaMeTpbl MOJEH CTpaHUI] JOJDKHBI OBITh B Ipejaenax:
BepxHee M HWKHee — 1o 20 MM, mpaBoe — 10 mm, neBoe — 30 MM, mpudt — Times New Roman ,
pa3mep mpudra — 14, MeXKCTPOUHBII HHTEPBaJl — MOJYTOPHBIN. JIeHTa mpuUHTEpa — TOJIBKO YEPHOTO
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nBeta. Hymepanus crpanun B pedepare T0HKHA ObITh CKBO3HOM, HauMHAs C TPETbEeW CTPaHMIIBI.
Howmep nmpoctasnsiercst apabCckumu nudpaMu BBEpXY Kaxk 10 CTpaHUIIbI CIIpaBa.

[Ipu u3noxennn Marepuaga HEOOXOAUMO IPUIEPKUBATHCA IPUHATOTO IUIAHA.

bubnuorpaduyecknii CUCOK COCTAaBIAETCS HA OCHOBE HCTOYHHMKOB, KOTOpbIE ObUIM
IPOCMOTPEHBl M H3Y4YEHbl CTYACHTOM IpH HamucaHuu pedepara. JlaHHBI CIHCOK OTpa)kaer
CaMOCTOSITENIbHYIO TBOPYECKYIO Pa0OTy CTYIEHTA, YTO MO3BOJISIET CYJUTh O CTEIIEHH €ro MOArOTOBKH
U yrinyOJeHuH B BBIOpAaHHYIO TeMaTWKy. Bcs ucnonbp3oBaHHAs JHTEparypa pa3MeliaeTcss B
CIIEYIOIEM IIOPSIKE: 3aKOHOJATEJIbHBIE aKThl, ITOCTAHOBJICHMS, HOPMATHUBHBIE JOKYMEHTBI; BCS
yuebHass JuTeparypa B an(aBUTHOM TMOPSAIKE, 3aTeM CpPEJCTBA IEPHOAMYECKONW Ie4aTH B
aJ1(haBUTHOM NOPSIZIKE; UCTOUHUKHU U3 ceTu MHTepHerT.

Memoouueckue pekomenoayuu no CO30aAHUI0 MYTbMUMEOUTIHOU NPpe3eHmMayuu

CrpykTypa W cozep)kaHMe NpEe3eHTallud — 3TO JIMYHOE TBOpYecTBO aBropa. IlonesHo
UCIIO0JIb30BaTh MAOIOHBI OPOPMIICHHS JUIsl IOJTOTOBKH KOMITBIOTEPHOM MpEe3eHTAIUH.

Craiipl >kenaTenbHO HE IeperpyXkarb TEKCTOM, Jydllle pa3MecTUTh KOpOoTkHe Te3uchl. Ha
claiiiax HeoOXOAUMO JAEMOHCTPUPOBATH HEOOIbIINE (PPArMEHTHI TEKCTA JOCTYITHBIC JJISl YTCHUS Ha
paccrosnuy; 2-3 ¢ororpaduu mnm pucynka. Hanbosee BaxHbIi MaTepual Jydile BbLACTUTb.

Tabmuuel ¢ TUGPOBBIMU TAaHHBIMH IUIOXO BOCIPHHHUMAIOTCS CO CIIAHIOB, B 3TOM CIIydae
U(poBOH MaTepHal, o BO3MOKHOCTH, Jy4llle IPEeJICTABUTh B BU/IE€ TPAQUKOB U AUArPaMM.

He crnenyer w3nuimHe yBIeKaTbcs MYIbTUMEAMWHBIMU d(dexramu aHumanmu. OcobeHHO
HE)XeNaTeNbHbl Takue 3(Q(eKThl Kak BbLIET, BpallleHUe, BOJIHA, NOOYKBEHHOE MOSBICHHE TEKCTa U
T.1. OnTuManbHas HacTpoiika >pQeKTOB aHMMAalMU — MOSIBIICHHE, B TIEPBYIO OYEpellb, 3arojioBKa
ciaiiia, a 3aTeM — TekcTa o ab3auam. IIpu 3TOM eciiu HECKOJIBKO CIaiJJOB UMEIOT OJUHAKOBOE
Ha3BaHME, TO 3aroJIOBOK Cllaiiia JOJKEH ITOCTOSHHO OCTaBaThCs Ha SKpPaHE.

YroObl 06ecrednTh XOPOIIYI0 YUTAeMOCTh MPE3EHTALUUd HEOOXOIUMO MoJ00paTh TEMHBIH
1BeT (oHa U cBeTbli 1BeT mpudTa. Henbssa Takxke BoIOMpaTh (GOH, KOTOPBIA COJIEPKUT aKTUBHBIN
PHUCYHOK.

XenarenbHO MOATOTOBUTH K KAXKJIOMY CJaiiJly 3aMETKH 110 J0KJIaay. 3aTeM pacredyararb UX U
WCIIOJIb30BaTh INpU TMOATOTOBKE MM Ha caMOM MHpe3eHTauuu. MOXKHO pacrnedaTaTb HEKOTOpBIE
KIIFOUEBBIE CIIalJIbl B KAUECTBE Pa3AaTOYHOIO MaTepuania.

Heo6xoanmMo 06s13aTenbHO COOI0aTh €UHBIN CTUIb 0(OpMIIEHUS MPe3eHTalluU U 00PaTUTh
BHHUMaHUE Ha CTUJIMCTUYECKYIO TPAMOTHOCTb.

Crnenyer mpoHyMepoBaTh Claibl. DTO MO3BOJUT OBICTPO 0OOpaIiaThCsi K KOHKPETHOMY
crlaiy B ciaydae He0OXOAMMOCTH.

PexoMeHnanmu 1o cogep’aHuio U CTPYKTYpeE CIaiiloB MyJIbTUMEANMHON NPE3EHTALUN:

1-i1 cnaiin (TUTYJIBHBIN), HA (JOHE KOTOPOrO CTYJAEHT IpeiacTaBiser TeMy npoekra, PO u
HAy4YHOT'O PyKOBOJUTEIIS.

2-ii cimaiin. Brimrogaer B ce0st OOBEKT, MPEAMET U TUIIOTE3y UCCIICIOBAHUS.

3-it cnaiin. ConepKUT 1elb U 33a4u uccienoBanus. Llenb mpoekTta JokHA OBITH HalMCaHa
Ha JKpaHe KPYMHbIM LIPUPTOM. 31€Ch ke, €CIM MO3BOJIIET MECTO, MOKHO HamucaTb W 3aJayu.
3agaun MOTYT OBITh IIPEACTABJICHBI U Ha CIEIYIOLIEM CIaie.

4-ii - cnaitn. ConepXUT CTPYKTYpy paOoThl, KOTOPYIO MOKHO NpPEAOCTaBUTh, HAIpUMEpP, B
Buje rpaduyeckux OJIOKOB CO CTpelKaMH. A TakXKe — MEepEUUCIIEHHE NPUMEHSEMbIX METOJOB U
METOJTUK.

5-i1 - cnaiin. IlpencraBnsercs comep)kaHue W TeOpeTHUECcKas 3HAYMMOCTh mIpoekTa. CyTh
pemaeMoil mpoOiemMbl MOXKeT ObITh INpeAcTaBlieHa B BHJAE CXEM, TaONuI, Tuarpamm, rpa@ukos,
dororpaduii, ¢pparmentoB ¢unbMoB U T.I. Ha TeopeTndeckylo 4acTh NpeACTaBICHUS MPOEKTa
JIOJI’KHO OBITH CO3/1aHO HECKOJIBKO CJIAiIOB.

6-i1 - cmaiin. Bo3sMOXXHOCTH TIpUMEHEHUs! pe3yabTaToB paboThl Ha mpakThke. Ha oty Temy
TaKXe JJOJDKHO OBITh HECKOJIBKO CIIAi/I0B.
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7-i1 cnaiin. ['maBHBIE BBIBOJABI, UTOTH, PE3yJbTAaThl MPOEKTA LEIECO0Opa3HO MOMECTUTHh Ha
oTaenbHOM criaiae. Ilpu 3TOM He ciefayeT MepedyucisiTh TO, YTO OBLIO CHeIaHO, a JIAKOHHYHO
U3JI0KUTh CYyTh 3HAUMMOCTHU MPOEKTA WM MOJYYEHHBIX PE3YyIbTaTOB HCCIICIOBAHUS.

[Tocnenuuii cnaiin. B KoHell Npe3eHTalMHu >KENIaTebHO IOMECTUTh Clailji C TEKCTOM
«Crmacu60 3a BHUMaHHE!».

MeToauyeckne peKOMeHAAMU 110 HCMOJIb30BAHNI0O HH(POPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI 00y4YeHusI

JUid u3ydeHus JEKUUMOHHOIO MaTrepuaja AUCLMILIMHBI NPUMEHSIOTCA ayIHOBU3YaJIbHbBIE
(MynbTUMEIUNHBIE) TEXHOJIOTUHU, KOTOPbIE HE OTPULIAIOT TPAAULMOHHBIE, IPOBEPEHHBIE BPEMEHEM
METO/ABl MPENOoJaBaHMsi, HO, IPU OSTOM, OHM IMOBBIIIAIOT HAMIAJHOCTb, HH()OPMATUBHOCTH,
OTIEePAaTUBHOCTH B MOAaue MH(OPMAINH, TO3BOJISIOT SKOHOMHUTD BpeMsI 3aHSATHIA.

Kaxnoe cemMuHapckoe 3aHATHE HMeEET CBOKO 0co0yoo (opMy MpOBEIEHHUS, CBOIO
METOOJIOTUYECKYI0 CrHenu(uKy, 4YTO TIO3BOJSET pa3BUBATh Yy CTYACHTOB pa3iIHyYHBIE Kak
oOIIEeKyIbTypHBIE, TaK W THpodeccuoHanbHble KommereHUMH. IloctaHoBka mpobGiemsl, pa3zdoop
aKTyaJbHBIX KOHKPETHBIX W THIIOTETUYECKHX CHTYallMd, CO3/laHue arMoc(epsl auanora MExIy
IpernoiaBaTeseM 1 IpyInoi No3BosseT padboTaTh HHAMBHUYaIbHO U B MAJIBIX I'PYyNIax, KOJUIEKTUBHO
o0CyXJ1aTh OIpE/EICHHbI TEMaMHU MaTepuall, a TakKe€ MHUIMHPOBATh CAMOCTOSITENIbHYIO padoTy
cTyneHToB. IIpu ocmbicieHun copepkaHusl BOIPOCOB MPAKTHUYECKUX 3aHATHI NpECcienyeTcs Lenb
co0iroaaTh NPEEMCTBEHHOCTh B IPOYECCHOHAIBLHOM U B TBOPYECKOM Pa3BUTUU CTYAECHTOB.

KonTtponb camocToaTenbHOR pabOThl CTYJEHTOB NPU3BaH cIeNaTh Mpolecc o0yueHus Oosee
LEJIOCTHBIM U OopraHu4HbIM. Ero 3ajgada He ocTaBUTh O€3 BHHMaHUS Ja)Xke, Ha IEPBbIA B3IVIAL,
MaJIO3HAYUTEIIBHBIE BOIIPOCHI.

KomMmmploTepHoe TecTHpPOBAaHHME TIO3BOJISIET OCYLIECTBIISITH WTOTOBBIM KOHTPOJIb 3HAHUI
CTyAeHTOB. TecToBbIi MaTepuan BKJIOYaeT B ceOs COJepKaHHWE BOIPOCOB IO KaXKIOMY H3
0003HaYEeHHBIX [TPOTrPAMMOI1 pa3/IeNoB.

Kaxxaplii BOIpoc IpearnosaracT HECKOJIbKO BapUaHTOB OTBETOB, CPEAM KOTOPBIX MMEIOTCS
aOCOJIIOTHO HEBEpHBINM, MpaBWIbHBIA M B OOJbIIEH WM MEHBIIEH CTENEHH pPACKPbIBAIOIIMMA
CYILIHOCTh BOIpoca. B mpouecce KOMIBIOTEPHOIO TECTUPOBAHMS 3a/ada CTYAECHTOB OINPENEIAETCS
KaK BbIOOP IPaBUJIBHOTO OTBETA U3 MHOr000pa3usi BApuaHTOB. B TeCTOBBIX 3a/laHUSAX €CTh BOIPOCHI
Ha COOTBETCTBHE. B mporecce KOMIBIOTEPHOTO TECTUPOBAHUS, 3aJja4ya CTyJEHTa ONpPENEIAETCS Kak
BbIOOD MPaBUIIBHOTO OTBETA U3 MHOT000Opa3usi BAPUAHTOB.

Bomnpockl u TeMbl, OTBOIMMBIE Ha BBITIOJIHEHUE CaMOCTOATENIbHOM pabOThI MO AUCLUILINHE, a
TaK)Ke KPUTEPUU OIEHUBAHMS TI0 KaXXJIOMY BUIY paboThI coaepskarcs B pazzaene 8 PIT/I.

8. OueHouHbBIE cpeICTBA /ISl TEKYLIEro KOHTPOJIA YCIIeBaeMOCTH, Py0e:KHOM aTTecTaluu U
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHMS THCHHUIINHBI.

®opmbl padboTHI CTYICHTOB

@®opmMbl  paboTHI: JIEKIIMH, CEMHUHApPbI, KOHTPOJBHBIE DPAa0OOTBHI, CAMOCTOSTEIBbHBIE PaOOTHI
(uTeHue nuTepaTypsl, padbota B 6MOIMOTEKE, pedepaTsl, Mpe3eHTallMH, AUCKYCCHUH, paboTa B CUCTEME
JTUCTAHIIMOHHOTO OOYy4YEeHMS).

Buabl koHTpOJIA

Texymuii (Ha CceMUHApCKUX 3aHATUSAX), MPOMEXKYTOUHbIM (pyOekHas arrecTanus -
TECTHUPOBAHUE), UTOTOBBIN (3a4eT BO 2 ceEMeCTpe).

Texynmuil KOHTpOJIb — 3TO HENPEPBIBHO OCYHIECTBISEMBIH MOHHMTOPUHI YPOBHSI YCBOECHUS
3HaHUH U (HOPMHUPOBAHMS YMEHHUH M HAaBBIKOB B TEUCHHME CeMecTpa WM yuyeOHOro rojaa. Texymiuii
KOHTPOJIb 3HAHWM, YMEHUN U HABBIKOB CTYJIEHTOB OCYILIECTBIISIETCS B X0JI€ YUEOHBIX (ayTUTOPHBIX)
3aHATUN, MPOBOAUMBIX MO pacnucaHuio. PopMaMu TEKYIIEro KOHTPOJIS MOTYT OBITH ONpPOCHI Ha
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CEMMHApCKMX 3aHATUAX, a TaKK€ KOPOTKUE (Hampumep, 10 15 MuUH.) 3aJaHus, BBIIOJIHSAEMBIE
CTYAECHTaMM B Hadaje JIEKIMM C LeJIbI0 NMPOBEPKU HAIWYMs 3HAHUH, HEOOXOAUMBIX JUIsl YCBOCHHUS
HOBOIO MaTepuaja WJIM B KOHIE JIEKIMHM JUIl BBIICHEHUS CTEIEHU YCBOEHUS W3JI0KEHHOTO
MmarepHaa.

Bunsl Tekyniero KOHTpoJIs:

a) ppoHTAILHBII OIPOC;

0) KOHTPOJIbHBIE PaOOTHI;

B) pellIeHHE CUTYAI[IOHHBIX 3a]1a4;

I') HalKCaHHUE 3CCE;

1) - IOArOTOBKA JTOKJIAJ0B, pe(epaToB, BHICTYIICHUH;

[IpoMeKyTOYHBIN KOHTPOJIb — TECTUPOBAHUE MO OTJACIBHBIM pa3jiesiaM AUCIUTLIAHBI.

PyOexHBII KOHTPOIIL OCYIIECTBISICTCS MO O0Jiee WM MEHEE CaMOCTOSITeIbHBIM pa3jienamMm —
y4eOHBIM MOAYJSIM Kypca W MPOBOJMUTCS MO OKOHYAHWW M3YYEHHs MaTepuaia MOJYJsS B 3apaHee
YCTaHOBJICHHOE BpeMsi. PyOe:KHBIN KOHTPOIb MMPOBOJUTCS C IENIBIO ONPEICIICHUs Ka4eCTBa YCBOCHUS
MaTepuana yueOHOro MOAayJid, B LeJoM. B TeueHue cemecTtpa MpOBOIUTCS JIBA TAKUX KOHTPOJIBHBIX
MEpPONPUATHUS IO TpaduKy.

WTOroBblii KOHTPOJIb 3HAHUH 110 IUCHUIUIMHE — 3a4€T B YCTHOM (opme.

HroroBass oOLEHKa 3HAaHUM CTYACHTA, OCYILIECTBJIIETCA 110 HAKONMTEIbHOM CHCTEME
CYMMHpOBaHHEM OalJIOB, MOJIYYEHHBIX B IIPOLIECCE TEKYIETO U pyOeKHOTO KOHTPOJIS.

Kpurepun popmupoBanusi OLeHOK

1. Kpumepuu oyenxu cemunapckux pabom:

CeMuHapckue 3aHATUS TpU3BaHbl HAy4YUTh CTYAEHTAa CaMOCTOSITENIbBHO paboTarh C
UCTOYHUKOM, aHAJIM3UPYS €ro ¢ MO3ULUHI I0CTOBEPHOCTH U MUH(POPMATUBHOCTH.

[enbto ceMMHApPOB 7Sl CTYAEHTOB, IPUCTYNAIOIINX K U3YUYEHUIO Kypca, IBISETCS:

- Oonee riay0OKOe 3HAKOMCTBO C HEKOTOPBIMU Y3JIOBBIMH BOIPOCAMH COOTBETCTBYIOIIETO
paszena;

- oOpeTeHHe HaBBIKOB HAayYHO-HCCIIEAOBATEIbCKOM pPabOThI Ha OCHOBE aHalN3a TEKCTOB
MCTOYHUKOB U PUMEHEHHE Pa3IMUHbIX METOI0B HUCCIIEI0BaHUS;

- BEIpAOOTKA YMEHMSI CAMOCTOSATENIBHO U KPUTUYECKH MOJIXOANUTh K M3y4aeMOMY MaTepuaty;

- (popmupoBaHUIO OOLIEKYIBTYPHBIX M MPOPECCHOHATBHBIX KOMIIETEHIUI Kypca.

Kpurepun oneHku:

3 Gayuta — CTYAEHT, XOpoIIo pa3dupaercs B 00CYyXKJTaeMOM Marepuase, JEeMOHCTPHUPYET
yYMEHUE KPUTUYECKM aHAJIM3MPOBATh MCTOYHUKUM M PA3IUYHBIE TOYKU 3pEHMS IO 00CYKIaeMoil
npobiieMe, MPUXOAUT K CAMOCTOATEIbHBIM apryMEHTHPOBAHHBIM BBIBOJIaM M OTCTAaWBAET CBOIO
TOYKY 3pEHMsI, COOJIIOJIaeT HOPMBI JINTEPAaTYpPHOI peun, akKTHBHO ydacTBYeT B padoTe Tpymnibl Ha
ceMHUHape.

2 Oamna - CTYIEHT BJaJeeT MaTepualioM, HpPHU HU3JI0KEHHU (aKTHUECKOro MarepHasa
JIOTIYCKasl OT/IE€bHbIE HETOYHOCTH, 3HAET UCTOYHUKOBBIA MaTepuai M pazIudHbe TOYKU 3PEHUS 110
oOcyxnaemMoil mpoOieMe, yMmMeeT H3jlararb COOCTBEHHYIO MO3MIMIO, HO HE BCE BBIBOABI HOCST
JIOKA3aTeJIbHBIN XapaKkTep.

1 Gami — cTyeHT, HEMOJIHO BaJeeT MaTepUaIoM, PU U3JI0KEHUN (HAaKTUUECKOTO MaTepHuasa
JIOTIyCKasi OT/IelbHbIE HETOYHOCTH, 3HAET UCTOYHUKOBBIA MaTepuai U pazIUdHbIe TOUKU 3PEHHS 110
oOcyxnaemoil pobsaeMe, HO BOSHUKAIOT TPYIHOCTH C UX aHAJIM30M, YMEET M3JlaraTb COOCTBEHHYIO
MO3UIMIO, HO HE BCE BBIBO/IBI HOCAT J0KA3aTeNbHBIN XapakTep.

MaxkcumanabHOe KOJTMYECTBO OAJUIOB 3a YCTHBIM OTBET Ha ceMHHape — 3 Oaa.

8.1. @opMBbI TEKyLIEro KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAMHU, BU/bI OLICHOYHBIX CPEICTB:
Bonpocs! pus1 camonpoBepku Kk Teme 1. Texnudeckasi TepMOAMHAMHAKA
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1. Kakue ¢popmbl mepeHOCca SJHEPTUH, KpoMe PabOTHI CHII, CYIIIECTBYIOT B IPUPOJE U
paccMaTpUBaIOTCA TEPMOJIUHAMUKOMN?

2. B kakux eIMHUIIAX U3MEPSIOT YHEPTHUIO, IEPEHOCUMYIO B (hopme pabOTHI CUII, B
YaCTHOCTH, 371ekTposHepruio? To ke - nepeHocumMyto npu TeroodMene? Kakue e AMHUIIBI 3TUX
BUJIOB [IEPEHOCA DHEPTUH yCTaHOBJIEHBI B CH?

3. Tlouemy pblHOUYHAS IIEHA €IUHUIIBI ATEKTPUUECKON SHEPTUH, B 00ILIEM cirydae -paboThl CHII
BBIIIIE, YEM I[€HA TAKOM KE €AMHUIIBI TETIJIOBOM SHEPTUU?

4. B xakux cllydasiX ¥ KaKk MO>KHO OIIPEIeIUTh 10 MAHOMETPY TEMIIEpaTypy napa B
napoBoM kotiie? To e - B KOHJEHCATOPE WU UCTIApUTEIIE XOJOAMIbHON MaIINHBI?

5. Uro o3Havaer u yeMy npumepHo paBHa BenuunHa KII/] nBurareneii BHyTpeHHETO
CrOpaHHs Ha TPAHCIIOPTHBIX CPEJCTBAX U TETUIOCHIIOBBIX YCTAHOBOK HA MAPOTYPOMHHBIX HITH
ra3oTypOHMHHBIX AJIEKTPOCTAHIUAX ?

6. Kakoit BenmurHON OIEHUBAETCS SKOHOMUYHOCTH XOJI0UILHOM MAIlIUHbBI?

7. KakoBbI OCHOBHBIE CPE/ICTBA MOBBINIEHUSI S)KOHOMUYHOCTH TEIIJIOCUJIOBBIX YCTAHOBOK Ha
AJIEKTPOCTAHLMAX U TEIJIOBBIX JABUTATENIC Ha TPAHCIOPTHBIX CPeACTBaAX?

8. Uro Takoe agnabarHbiii mpouecc? [IpuBenuTe mpuMepsl UCIIONB30BaHUS aI1a0aTHOTO
mpoliecca B IUKJIaX TeIJIOCHJIOBBIX MAIlIHH.

9. 17151 BBIUMCIIEHUS KAKUX BEIMYHMH U B KAKHUX ITPOLIECCAX UCIIONB3YIOT TEII0eMKOCTh? To xe -
SHTAIBIHNIO?

10. B xakux anmapaTtax coBepuIaroTcsi n3o0apHbie mporecchl? B kakux n3006apHbIx
MpoIeccax COXPaHIETCs OCTOSHCTBO TEMIIEPaTyphl?

11. B kakux mMalvHax 4 anmaparax coBepIIalTcs aguadatHble mpoiecchl? B kakux
anrabaTHBIX MPOIECCAX COXPAHSIETCS TOCTOSHCTBO YHTPOIHH, & B KAKHX -TIOCTOSTHCTBO
SHTAIBIIUN?

12. B yeM oT/inuue BEYHBIX JBUTATENIECH MEPBOro U BTOPOTO poaa?

13. C kakuM U3 3aKOHOB TEPMOJIMHAMMKHU CBsI3bIBaeTCs Teopust TemnoBoit cmeptu
Bcenennoii?

Tecthbl mo TeMe 1

Hckmrounte (3a4epKHHUTE) MO OJHOMY HEBEPHOMY BapHaHTy B KaXKIAOM M3 CIEIYIOUIMX CYXKIECHUI

(BepHBIE OTBETHI JaHbI B KOHIIE TOCOOUS):
1. BennurHaMu, KOTOpbIE MEPENUIH B TEPMOJIUHAMUKY U3 MEXAHUKH, SBIISIFOTCS:

+A - JlaBnenue p, Ila. + b - Pabora cuier L, JIx. B - Temneparypa t,°C.
2. BennunHaMu, BKJIIOYAaEMbIMH B |1 3aKOH TEPMOJMHAMUKH, SIBJISIOTCS:
+A - TennonpuTok (Termiora npoiecca) Q. +b - PaGora cuisl L. B - OuTponus S.

+I" - Buyrpennss sneprus U.
3. HaBnenue B 1 MIla MOHO BBIpa3uTh Kak:
+A - 103 kITa. +5-10,2 x['c/em?. B - 750 MM pr.cT.
4. 1 Mk paBeH:
+A - 3,6 kBr.4. b -1/3,6 kBT.u. +B - 4,19.10° kxau.
5. Boasnoii map mpu 0,102 MITa u 100°C moskeT npeacTaBisTh co6oii:
A - meperpeTslii nap. + b - B1axHbI D1aAp. +B - cyxoii HaCBILIICHHBIN ap

Bonpocs! nu1s1 camokoHTpoJIs no Teme 2. Temonepenaua

1. Ha3oBuTe BUIBI TEINIOOOMEHA.

2. Uto Ha3bIBaeTCs TETUIOOOMEHHBIM aImapaTom?

3. OcHOBHOE ypaBHEHHE TEIIONEPENAYH.

4. OcHOBHOE ypaBHEHHE TEIJIOBOTO OajaHca.

5. CyurHocTh pacueTa TeImI000MEHHOTO anmapara.

6. HazoBuTe equHMIIbI H3MEpEHUs KO3(PPHUIIMEHTOB TEIIONPOBOIHOCTH, TEMNIOOTAAYH U
TETUTOTIePEIAuH.
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7. OCHOBHOI 3aKOH KOHBEKTUBHOU TEINIOOTIAYU.

8. OCHOBHOM 3aKOH TEILIONPOBOAHOCTH. POpMysia TEIIONPOBOJHOCTH YEPE3 IIOCKYIO

CTEHKY.

9. SIBnenue Temnonepeaayun yepe3 cTeHky. KoadduiueHT remonepenayu B ciydae

IJIOCKOW CTEHKH.

10. CpencTBa MHTEHCU(DUKAIIUN U CPE/ICTBA YMEHbIIIEHUS Terionepeaadu. Poias opedbpenust.

11. Terouzossuus. BiusitHue NOPUCTOCTH U BIAKHOCTU Ha TEIJIOU30JIAIIMOHHBIE MaTEpPHUAIIbI.

12. Tunsl TEIJIO0OMEHHBIX aIapaToB.

13. TIpsiMo- 1 TPOTUBOTOK B TeII00OMeHHMKax. OnpeenieHue CpeHero TeMIIepaTypHOro Hamopa.

Tect K TEMe 2
1. TlpuBeauTe pa3MEpHOCTb YUCENT MOJOOMS:

+A) Bespasmepusl  B) Br/m? B) x/c
2. HpI/IBeL[I/ITe PasSMEPHOCTH TCIJIOBOI'O IIOTOKA:
A) Br/M?*+B) Bt B) Br/m®

3. HazoBute uucio Re 11 TypOyneHTHOTo OToKa B TpyOax
A) Re<2300 B) 2300 <Re< 1*10*+ B) Re> 1*10*

4.1IpuBenuTe ypaBHEHHE TEIUIONEPEIAUH:
A)Q=-AgradtF B) Q =a (ter —ti) F+ B)Q =k AtF

5. Kakas cxema JBM)KEHUS TEIUIOHOCUTENs Hanbosiee BbIroHa:
A) Ilpamotox  +b) IIpotuBorok  B) CnosxHblIit TOK

Bonpocs! 1J1s1 CAMOKOHTPOJIA 110 TeMe 3.
TennoHepreTnyecKkne MAIINHBI H YCTAHOBKH

1. HazoBuTe OCHOBHEBIE BHUAbBI TOIIJINBA.
3.Ilepeuncnute GayIacTHBIE COCTABIISIONINE TOILIUBA.
3.Yro Takoe TerioTa CropaHus TOIUIMBA.
4.Kakast 13 TEIUIOBBIX ITOTEPh NPU CKUTAaHWU TOILUIMBA B TONKE KOTJIa MaKCUMaJlbHa?
5.0nemeHTapHBII COCTaB TBEPJOTO, KHUIKOTO ¥ ra3000pa3HOro TOIUIHBA.
6.IlpoayKThl TOJHOTO M HEMOJHOTO CrOpaHHsl OPraHMYeCKUX BHUJIOB TOIUIMBA, TOKCHYHBIE
COCTaBJIAOIINEC, IPUIHNHBI UX 06p330BaHI/I$[.
7.IlapoBble M BOJOrpelHBIE KOTJIBI, NPOMBIILICHHblE ©eun. Ha3zHaueHue, npuUMEHEHHE Ha
HNPEANPUATHUAIX MMAIIEBON TPOMBIIUIEHHOCTH.
8.Ha3HaueHne mOBEpXHOCTEH HarpeBa KOTJa -HCIAPUTENbHBIX, BOJSHOIO 53KOHOMai3epa,
naporeperpeBaTesi, BO3AyX0I010rpeBaTes.
9. TennocHaOxeHue  MPEANPHUIATHNH  NMUIIEBOH  MPOMBIIUIEHHOCTH, OCHOBHBIE  HCTOYHUKHU
TeHHOCHa6)K€HI/I$I, HUX JOCTOMHCTBA U HEAOCTATKHU

Tect o Teme 3
CocraBnsmoInye TOIIMBa UMEIOT cTaHaapTHeie o0o3Hauenus: C, H, S, A, W:
1.Kakue u3 cocTaBisSIONINX TOITUBA SBJISIOTCS TOPIOUYUMHU COCTABISIONTUMU?

+a) C; +0) H; +B) S; rA
2.Kakue u3 coCcTaBISIONNX TOILTUBA SBISIOTCS OamiacTom?
+a) W; +0) A; B) H; r)S

DneMeHTaMH KOTJIoarperara sBIstoTCs:
A - sxoHOoMmaitzep; b-6apaban; B-Bozmyxonomorpesarens; ['-ropenku; [[-maponeperpesares.
3.Kakue u3 HIX MOTYT OTCYTCTBOBATh B KOTJIaX MaJIOi MOITHOCTH?

+a) A; 0) b; +8) II; +r) B
4. Kakne 13 HUX IIOJTHOCTHIO MJIM YaCTUYHO 3all0JIHEHBI BOJONH?
a) B; +0) A; + B) b; rl

5.Kakune 13 HUX 3aII0JIHEHBI YaCTHYHO HITH ITOJTHOCTHIO H&pOM?
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+a) B; +0) I; B) B
Cy1ecTByIOT TpH OCHOBHBIE CIIOCO0A CKUTAHUS TOIIUBA!
A-B cioe, b-B daxene, B-B Buxpe (1iukione).
6.Kaxkoii u3 crmoco6oB peanu3yercss B KaMepHOM TOIKe?
+a) b; +0) B; B) A
Pemenne TpeHUPOBOYHBIX 321aAHU I
[Tpumep 1-1. OnpenenuTs aOCOMIOTHOE JABJICHUE Mapa, €CIU MAHOMETP MOKA3bIBAET JABICHUE Py=
4,5 xI'c /cM?, a moka3anue 6apomerpa B= 745 Mm pr.cT.
Pemenwue. [TpubnmxeHHO aOCOMOTHOE NaBICHUE 3TOTO IMapa paBHO
p=4,5+1=5,506ap=0, 55 MIla.

JlJ11 TOUHOTO pacyera HaJo0 cHaydasla BbIpa3uTh
NoKa3aHus MaHoMeTpa U 6apoMerpa B enununax CU:
pu=4,5*0,98=4,41 6ap = 0,4413 MIla,

B =745 *0,00133 = 0,993 6ap = 0,0993 MI]a.

Torna

p=4,413 + 0,993 = 5,406 6ap = 0, 5406 MIla.

BoluricnenHoe 3HaueHHME JaBJIE€HUS MOXKHO HCIIOJIb30BaThb IPU  IOJb30BAHUM  TaOIMLAMU
TEPMOJIMHAMHYECKOT'O COCTOSIHUS JAHHOTO Hapa.

[pumep 1-2. BopsHoit map mpu Temmeparype t=400°C u napnenmu p=4MIla umeer, kak
ciefyeT U3 Tabiul TEepMOJMHAMMYECKHX CBOMCTB, yaenbHY sHTanenuto h=3214,5 k/[x/kr u
ynensHbI 00beM v=0.07339 Mm3/kr. OnpeneuTh yaenbHy0 BHYTPEHHIOK SHEPTHIO U.

Pemenue. [IpenBapurensHo BelpasuM naBieHue B kuionackaisax: p=4000 kIla. Torna u = h -pv =
3214,5 -4000 . 0,07339 = 2920,9 k/x/kr.

[Tpumep 1-3. M3BecTHO, 4TO BOJASHOW MHap BXOIUT B TYpOMHY B COCTOSIHUU C YAEIbHOU
sHTanmemued hi= 3330 x/[x/kr , a BexomuT mpu hp= 2220 kJDx/kr. OnpenaenuTs TEXHUYESCKYIO
paboTy, coBepIIaeMyro IIPU PaCHIMPeHUH | KT mapa, IpOTEeKAIOLEro 1o TypOuHe.

Pemienue. Mckomas Benmuuna onpezaessiercs mo ¢popmyie (1-2):
Lrexn= h1-h2= 3330 -2220 = 1110 xJIx/kr

[Ipumep 1-4. OnpenenuTs mapamMeTpbl NEPETPETOro BOJASHOrO Mapa npu jaasieHuu p = 4,0
MIla u Temnepatype t = 400°C.

Pemenue. [1o Tabmuiam “TepmoarHamMudeckre CBOWCTBA BOJIBI M BOASTHOTO mapa” (cM.[3]) HaxoauM:
v =0,07339 m%/kr, h = 3214,5 xJIx/xr, s = 6,7713 xJ[x/(xr.K).

[Tpumep 1-5. OnpenenuTs MapamMeTpsl BOJISHOTO Mapa Ha BBIXO/E U3 MapoBoro kotia E-16-14
I'M npu 3HaueHusx abcomoTHOro nasnenus p =1,4 MIla u temneparypsi t = 225°C.

Pemenue. [1o hs-nuarpamme BogsiHoro mapa: h = 2870 x/x/kr, s = 6,62 xJx/kr/K, v=0,155 MO/KT.
OTU pe3yibTaThl OTKJIOHAIOTCS He Oojee yeM Ha 1% OT TOYHBIX 3HAYEHUH, MOIy4aeMbIX IO
Tabuuam.

IIpumep 1-6. Cyxoii HacbleHHbIN nap ¢ gasieHueM | MIla nocie kotna gpoccenupyroT B

HeNsiX JocTuxkeHus 6e3onacHoro nasieHus a0 0,12MIla. Onpenenuts yAenbHYIO SHTAIBIUIO Mapa U
€ro TeMIepaTypy [0 U IOCIIE IPOCCETUPOBAHUS.
Pemenne. Ha hs-muarpamme BOJsSIHOTO mapa HaxoAWM JIMHUIO u300apel ¢ nasienneMm 1 Mlla u
JMHMIO CYXOro HachllleHHOro napa x=I1. Ha ux nepecedennn ormedaeMm TO4Ky | Hauana mpouecca.
Jst 5TOM TOYKM HaXOJUM IO IIKaje Ha KOOpAMHATHOW och h suTanmbnuio hegx= 2777 xJX/Kr u 1o
0003HAYEHNIO HA JMHUM M30TEPMBI, MpOXOAsAmeidl depes Touky 1, TemmepaTypy tm=180°C.
Koneunyto Touky mporiecca HaiiieM Ha AMarpaMMe HCXOJsl U3 YCJIOBHUS, UYTO €€ SHTAJIbIIUS MMEeT
Takoe K€ 3HaueHHUe, KaKk M B Hayalle IpOocCeIupoBaHud, T.e. Toxke 2777 kJlx/kr. CinenoBaTenabHo,
HaXOJUM TOUYKY 2 TepecedeHMs] TOPU30HTAIbHOM JIMHMM ATOW H303HTAJIbIBI C JUHHEH H300aphbl
0,12MIla. BeiOupaemM JTUHHIO HW30TEPMBI, KOTOpas MPOXOAMT 4Yepe3 3Ty TOUKY 2 M OIpeaesseM
Temmepatypy tix=150°C.

[Tpumep 2-1. OnpenenuTs TEMIOBOM MOTOK, MPOXOASIIMN uYepe3 CTEHKY TeII00OMEHHUKa
noepxHocThio 1 Mm%  TemmepaTypsl MOBepXHOCTel TemmooOMeHHHKa tin= 80°C u 20°C.
TemnonpoBoanocTs crenku A=0,8 B1/(Mm K), Tonmuna crenku 0,1 m.
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Pemenue. TernoBoil moTok onpenensercs mno ¢popmyne (2.5):
Q= [(ticr-tLlier)F] / (8/A) = [(80 —20)1]/( 0,1/ 0,8) = 480 Br

[Tpumep 2-2. OnpenennuTh pekuM ABIKEHHS KUAKOCTH B TpyOe auamerpom 0,05M, CKOpocTh
0TOKa 2 M/C, KO3)PHUIMEHT KHHEMaTHIECKOH BSI3KOCTH 5,4 M?/c.

Pemenne. Pexxum nBmkenus onpenensercs yncioM PeitHonbaca Re = od/v=2.
0,05 /5,4 .10 = 1,85.10% PexxuM qBMKEHUS TypOYJICHTHBIN, TOCKOJIBKY Re>10%,

IIpumep 2-3. Onpenenuts IIOTHOCTh TEMJIOBOIO MOTOKA, MPOXOJALIETO YEPEe3 CTEHKY MPHU
ko3¢ punmente Temnonepenaun 0,8 Br/(M?K ) n TemmneparypHoM Harope 60°C.
Pemenue. [I1OTHOCTH TEIIOBOTO NOTOKA B MPOLIECCE TEIJIONEPEAAUN
q= KAt=0,8 .60 = 48 Bt/ M?

[Tpumep 2-4. Onpenenuts KOAPPHUIUEHT TEIUIOOTAAYH MPH KUIIEHHH BOJBI B UCIIAPHUTEIE,
ecim Temrepatypa crenku ucnapurens 150°C, napnenue nmapa 0,45 MIla, Temnepatypa Bozsl 142°C.
Pemenne. KoadunuenT Teroorjauu npu KUMEHUU OMPEaesieTCs

o= 146,1 At>®p®° = 146.1( 150-142)?230.45%° = 12456 Bt / (M?K)

[Ipumep 3-1.B xene3nogopokHoMm cocrase nepeBo3utcss B=600 tonn Kancko-AunHCKOro
yriist Mapku b2P (Oypslii-2, psoBoit). Beipa3uth 3TO KOIMYECTBO B €IMHUIIAX YCIOBHOTO TOTUIUBA.
Pemenwue. Temnora cropanust Kancko-Auunckoro yriist paBHa Qpy=15,7 M/Jx/kr. Otctoga 600 ToHH
ATOTO YISl 9KBUBAJICHTHBI YCIOBHOMY TOIUIUBY B KOJIMYECTBE
Byer= BQPw/ 29,35=600.15,7 / 29,35 =321 1.y.T.

[Ipumep 3-2. T'ogoBas moTpeOHOCTH xye0o03aBojia (HA COOCTBEHHYIO KOTENBHYIO U Ha
XJICOONIEKapHbIe TMMe4r) B OpUpPOAHOM Taze CTaBpOIMOIBCKOTO MECTOPOXKICHHUS COCTABISET
B=1,2. 105m3 IIPU FOJIOBOM BBIpaOoTKe X1e00-0ynounbIX u3nenuii B koauuectse P=18000 ToHH.
Bbraucnute pacxos ycJI0BHOTO TOIUTMBA HA €IWHUILY POITYKIHH (T.y.T./ T ).

Pemenune. [lpu temnore cropanus mpupogHoro raza CTaBpONOIBCKOTO MECTOPOXKIICHHUS, PaBHOM
Q%= 35,5 MJIx/KT, TOIOBO# Pacxo/1 YCIIOBHOTO TOILUINBA COCTABHUT

Bye:= B.Q%/ 29,35 = 1,2.103.(35,5 Mx/m) / (29,35MJIx/xr)=1,45.106 kr = 1450 T.y.T.

Orcrona uckoMasi BEIMUYMHA paBHA

b =Bye/ P=1450/18000=0, 081 T.y.T./ T .

8.2. IIpumepsbl OLICHOYHBIX CPEACTB:

8.2.1. TunoBbie BONMPOCHI K CO0ECETOBAHNIO HA €:KeHeAeJbHbIX 3AaHATHSX
Tema 3ansaTHs: «OCHOBHBIC TEPMOJIMHAMHYECKHIE MTPOIIECCHD)

1. CBoiicTBa TEPMOJMHAMUYECKUX MPOLIECCOB, UX KIACCU(PHUKALIHSL.

2. IlonuTpomHBIi mpoIecc.

3. HacTHble cilyyau MOJUTPOIHOTO Mpoliecca

4. I'padmueckuii aHAIU3 MPOIIECCOB.

8.2.2. O0Opasen Omiera QJsi BBIXOJHOI'O KOHTPOJISI MaTepuana mo teme: «Pacyer TemnoBoro
NOTPEOICHUS TIPEATIPUITUS

1. IToTepu Tema0TH 000PYJOBAHUEM.

2. TermoBoii 6anmaHc TEMIOOOMEHHBIX aIlapaToB.

3. Knaccudukaius TemmooOMeHHBIX anmnapaTos.

8.2.3. [IpumepHasi TemaTuka pedepaToB U NMpe3eHTALMIA:

1. TermooOMeH U3TydeHHUEM.

2. Tenno- 1 MacconepeHoc BO BIAXKHBIX KAWUIIPHO-TIOPUCTHIX TENaxX.

3. TennonpoBOIHOCTH NPHU CTALlMOHAPHOM IIPOLIECCE.

4. IIpeobpa3oBaHne YHEPTUH NPHU JIBHKEHUU Ta3a.

[Tpumeuanue. TemaTuka pedepaToB M MPE3EHTALMI MOXKET ObITh H3MEHEHA M pacUIMpeHa B paMKax
POTPaMMBI TUCIIATUTHHBI

8.2.4. [IpuMepHbIe TeCTOBbIE 32/ IAHUS:

TecTbl mpeCcTaBlIeHbl HA TEPEHOCHOM HOCHUTENE HHPOPMAIIUH.
8.2.5.Ilpumep cuTYyanMOHHBIX 32124
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1. Pacuem mepMOC)MHCZMUVECKMX npoyeccos UOeANbHBIX U pedilibHblX ca306 U napoe.

2. Pacuer TeIi00OMEHHUKOB.

3. Ilnockas yyryHHass O6arapes BOJISHOTO OTOIUICHHS BbICOTOM N m mmHOM | HarpeBaeT BO3ayX B
nomenieHuu. OnpeaenuTs TyYUCTbli, KOHBEKTUBHBIM M OOIIMN TEIIOBBIE MOTOKU OT IMOBEPXHOCTH
Oatapen K BO3[yXy NpPHU CTAIMOHAPHOM pEXKUME, €CIIM TEeMIleparypa BO3AyXa B IMOMEIICHHUH g,
TeMIepaTypa HapyKHOH moBepxHocTu O6arapeu ter. CteneHs uepHoTsl yyryna = 0,8.

TeMbl 1 KPUTECPHUU OICHUBAHUS CaAMOCTOATEIbHOM p360TbI

Temamuxa pechepamos (011 hopmuposanus komnemenyuu OIIK-4, I1K-2)

1. DHrponus;
2. DHTAIBINS;
3. H3zonporiecchl peaibHBIX T'a30B.

OuneHOYHBIH JICT 3aIMTHI pedepaToB (10KJIAA0B)

HaumenoBanue BbisiB1eHHbIE HEAOCTATKH U Banibl
noKa3zarteJis 3aMeyaHus

1.KauecTBO HCciIe10BaTeILCKOI padoThI (pedepaTta, IKOHOMHYECKOTO 0030pa)
1. I'paMOTHOCTb H3JIOKEHUS U KadecTBO 0,5
odopmiieHUs pabOTHI
2. CaMOCTOSTENbHOCTh  BBITIOJHEHHS 0,5
paboTeI, TITyOMHA MPOPAOOTKH MaTepHala,
WCTOJB30BAHUE  PEKOMEH/JIOBAaHHOH U
CIIPAaBOYHOM JIMTEPATYPHI
3. OOOCHOBaHHOCTh W JIOKA3aTEIbHOCTh 1
BBIBOJIOB

OO6mmas oreHka 3a BeinonHenue VP 2
II. KayecTBO 10KIa/A2
1. CooTBeTcTBHE COJEpXKaHUS JOKJIana 0,5
CoJIep>KaHuI0 pabOThI
2. Beiienenue 0OCHOBHOW MBICIIH PaOOTHI 0,5
3.KauecTBO H3510kEHMS MaTepHraa 0,5

OO01mas o1eHkKa 3a JI0KIaja 1,5
ITI. OTBeTHI HA JONOJHUTEIbHBIE BONPOCHI MO CO/IEPKAHNIO PadOTHI
Bompoc 1 0,5
Bompoc 2 0,5
Bomnpoc 3 0,5
OO1m1ast o1leHKa 32 OTBETHI HA BOIIPOCHI 1,5
HTorosas onenka 3a 3a1ury 5)

IHepeuenv mem 0151 n0020MoOGKU npe3eHMAUUTL

(s popmupoBanus komnereHnuit [1K-2)

1. OcHoOBHBIE CLIOCOOBI IOJIYYCHUs HU3KUX TEMIICpaTyp,

2. TemnooOMeH U Tertonepeaaya.
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Kputepun onieHMBaHNs CTYICHTA 32 MOATOTOBKY NpPe3eHTAIIUH

Kpure 4 3 2 1
pun/o
aJLTbI

Yetko chopmynuporana | ChopmyaupoBaHa CdopmynupoBana He

uenb M pacKkpbiTa Tema | Ielib u TeMa | Ielb u Tema | chopMyInpoBa
= UCCIIeIOBaHUS. B | uccnenoBanusi. UCCJIEJIOBAHMUS. Ha IIeJIb U TeMa
c% KkpaTtkoii Qopme nana | Yactuuno uznoxena | Coxeprkanue UCCJICIOBAHMUS.
% nojHas MHpopManus 1o | uHGopmarus 110 | MOJHOCTBIO He | [Ipobnema He
é TEME WCCIICJIOBaHUS M | TEME HCCIICAOBAHUS | PACKPBITO. pereHa.

5 JaH OTBET HA |¥M gaH oTBeT Ha | MudopMmaius mo Teme
% MpOOJIEMHBI  BOMPOC. | IPOOJIEMHBIH HccIe0BaHus
é Janb1 CCBUIKH Ha | BOIpOC. Hanbl | HeTouna. [Ipobnema
Qé( UCIOJIb3YEMBIE€ PECYPCHI. | CCBHUIKU Ha | 10 KOHIIAa HE pelIcHa.
o UCIOJIb3yEMbIE He nanbl ccpiiku Ha
PECYpPCBHL. UCIIONIb3YEMbIE
pecypchl.

Cobmonaercst  enunbiil | Cobmronaercs He cobmopaercs | He
< CTHJIb oopmieHus. | enuHBINA CTWJIb | €IUHBIN CTWJIb | coOmtofaercs
% [Ipe3enTanus kpacodHas | opopmIICHUS. odopmitenus. Cnaiipl | CTUIH
= u uHTepecHas. | Cnaiiibl MPOCTHI B | IPOCTHI B IOHUMAHUH. | OQOPMIICHUS.
gc; Ucnonb3ytorcs 3QdekTsl | TIOHUMaHUU. DOddexter 1 don He | Cnaiiasl
= aHUMaIlH, ¢on, | Ucnonb3yrores UCTIONIB3YETCS. MPOCTHI B
T
= dboTorpadumn. B | Hekotopsie 3hdexTh MNOHUMAaHUMU.
£ [pe3eHTaluu 1 (oH.
= MPUCYTCTBYIOT

ABTOPCKHE HAXOKH.

ABTOp XOporio BiaaeeT | ABTOp Bhajaeer | ABTop He mokazan | [IpencraBieHbl
= MaTepuajoM 10 TeMe | MaTepuaioM M0 | KOMIIETEHTHOCTH B | HCKa)KEHHBIE
g HCCIIeTOBaHUS. TEME HCCIE0BaHuUs, | IPEICTaBICHUN TaHHBIC
% Hcnone3yer  Hay4yHyIO | HO HE CMOT | IPEe3EHTAIINH.

& TEPMHUHOJIOTHIO. 3aMHTEPECOBAThH Hcnonb3oBanHbIe

g O6mamaer HaBBIKAMH | ayIUTOPHIO. (hakThl HE BBI3BIBAIOT

°§ opaTopckoro uckyccrsa. | Hemocrarouno JOBEPHSI.

é:és ITonuo u TOYHO | UUTHPYETCS HenocraTouno

% IUTUPYETCS JTUTepaTypa. IUTUPYETCS

I% WCIOJIb30BaHHAs JauTepaTypa.
TuTepaTtypa

IIpoMe:xXyTOYHBI KOHTPOJIb - UTOrOBas OLIEHKA 3HAHWW CTYJIEHTA, OCYHIECTBISAETCS IO

HAKOMUTEILHOM cucTeMe CYMMHUPOBAHHEM OaJlJIOB, MOJYYEHHBIX B IIPOIIECCE TEKYIIETO U pyOeKHOTO
KOHTPOJIA.

(I)opMa MMPOMEIKYTOUHOT'O KOHTPOJIA — 3a4CT.
HpOBe}IeHI/Ie TEKYIIECTO W MPOMECKYTOYHOI'0O KOHTPOJIA MO JUCHUIINIMHE OCYILICCTBIISICTCA B

coorBeTcTBUU ¢ [lonoxenunem COI'Y.
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BanabHasi CTPYKTYpa OlleHKH

Makc. KoJI-BO
®opMa KOHTPOJIA
6aoB

Texywaa ouyenxka cmyoenma ¢ meuenue 1-8 nedenu, B TOM 4nciie: 25
- BBITIOJTHEHUE M 3alIUTa IPAKTUYECKON PabOThI 10
- BBITIOJTHEHUE JIOMAIIIHUX 3aIaHAN 5)
- caMOCTOsITeNNbHAs paboTa 10
1-a pybesrcnan nucomennas KoHmpoavhas paboma 25
Texywaa ouyenxka cmyoenma ¢ meuenue 10-15 nedenu, B TOM yucne: 25
- BBITIOJTHEHUST U 3allIUTa IPAKTUUYECKON PabOThI 10
- BBITIOJTHEHUS JIOMAITHUX 3aJJaHHH 5)
- CaMOCTOSITENIBHBIX PaboT 10
2-3 pyfOexcHas RUCbMEeHHAs KOHMPOAbHAA padboma 25

Hroro 100

Mertoauka ¢popMUpOBaHHS Pe3yaIbTHPYIOLIEH OLEHKH.

B xone Teky1ero KoHTposst cTyaeHTbI MOryT Habpats 0-100 Gaswios:

1 —s1 pyOe:kHasI aTTeCTAIMA - MAKCUMAJILHO 50 0a/1710B; U3 HUX:

Ot 0 1o 25 GamnoB (pyOexHas arTecTaius) — TECTUpOBaHUE B HeHTpe TectupoBanus COI'Y
WIN YKa3bIBACTCS MCIOJBb3yeMasi MPH M3yYeHUH TaHHOW TUCHMIUIMHBI (hopma (MMCbMEHHas pabora,
KOJIJIOKBHYM, 3CCE€ U T.11.);

Ot 0 10 25 6amoB (TEeKylas olleHKa) — aKTUBHAas paboTa 3a JaHHBIN NEpUOJT HA CEMUHAPCKUX
(MPaKTUYECKUX ) 3aHATHSIX

2-51 pyOeKHASI ATTECTAIMSA — MAKCHMAJILHO 50 0a/JI0B; U3 HUX:

Ot 0 110 25 6annoB (pyOekHas aTTecTalus) — TECTUPOBaHUE B LieHTpe TecTupoBanus COI'Y;

Ot 0 10 25 6amoB (TeKylas olleHKa) — akTUBHas paboTa 3a JaHHBIN NEPUOJl HA CEMUHAPCKUX
(MPaKTHYECKUX ) 3aHITUAX

[IpomexyTOUHBIN KOHTPOJIb:

VY4eOHbIM MJIaHOM IO JJAHHOM JUCIMITIIMHE MPETYCMOTPEH 3a4eT. 3a YCTHBIN OTBET Ha 3ayeTe
cTyneHT nonydaet 0-50 Gamos.

CTyneHTbl, NONYyYMBLIME B XOJE TEKYIIero M pyOexHoro KoHTpois 56-100 OGamnos
ABTOMATUYECKHU MOJTYYAIOT «3aU4TEHOM.

PesynpTHpyromas oleHka ckiiaapBaercs no coorserctyromieit BPC gpopmyne:

(T1+ T2) + (P1+ P2+ 3):2
rae T1 + T2 - konndecTBO 6aJIOB 32 TEKYILYIO pabOTy CTYJAEHTOB B CEMECTPE;
P1+ P2 - xonruecTBO 0anioB 3a 2 KOMIBIOTEPHBIX TECTUPOBAHUMN CTYJEHTOB B CEMECTPE;
3 - Konu4ecTBO 0aJIJI0B, HAOPAHHBIX Ha 3a4eTe.

BOHPOCBI K 3a4€Ty 10 JIMCHUIIJIMHE «Tennoaneprocnaﬁmeﬂne npe;mpmnuizi»

1. OcHoBHbIE TOHATHS M  OMNpEIeNIeHUs  TeljoMaccooOMeHa: TeMIlepaTypHoe IoJe,
M30T€PMUYECKAsT MOBEPXHOCTh, TEMIIEPATYPHBIA TI'PaJMEHT, KOJIMYECTBO TEIUIOTHI, EIJIOBOU
MOTOK, IJIOTHOCTH TEIUIOBOTO OTOKA, TEMIIEPATYPHBIH HAMop.

2. TermonpoBoaHocTh. 3akoH Dypre. Koaddumnument temmonpooanoctu. JuddepennmansHoe
ypaBHEHHE TETIONPOBOAHOCTH.

3. YcioBusg OZHO3HAYHOCTH IIPH PEIICHNH 337ad TeIIoo0MeHa: TeoMeTpruieckue, pusndeckue,
HayalbHble, TpaHUYHbIE. [ paHUYHBIE YCIOBUS MEPBOTO, BTOPOTIO M TPETHETO poJa.
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4. TerIonpoBOJAHOCTh YEPE3 OAHOCIONHYIO M MHOTOCIOMHYIO IIJIOCKME CTEHKH IpuU
CTallMOHApHOM pexume. [IoHsITHE TEpMUUECKOTO0 COTPOTUBIICHHS CTEHKHU.

5. TennonpoBOIHOCTH YEPE3 OAHOCIONHYIO U MHOTOCJIONHYIO LIMJIMHAPUYECKUE CTEHKH, YEPE3
LIapPOBYIO CTEHKY IPU CTAIMOHAPHOM PEXUME.

6. TermmonmpoBOIHOCTh HEOTPAHMYEHHOM MJIACTUHBI PY HECTAIIMOHAPHOM PEXKHIME.

7. KouBekTuBHBIA TeriooOMeH. YpaBHeHue HrroTtona-Puxmana. Koaddunument teruioornayn.
Pexumebl nBrkeHUs KUIKOCTER. [IOrpaHUYHBIN CIION.

8. Cucrema nuddepeHIMATbHBIX ypaBHEHUI KOHBEKTHBHOTO TEIUIOOOMEHA: YpaBHEHMUS
TEIJIO0Ta4H, SHEPTUH, IBUIKEHHS 1 HEPA3PHIBHOCTH.

9. Kputepuu u umucna nopodbus. KpurepnaibHoe ypaBHEHHE KOHBEKTHBHOIO TEIIOOOMEHa B
oO1iem BUJE.

10. YactHple ciayyal KOHBEKTHBHOTO TEIJIOOOMEHA: JaMUHApHOe U TypOyJeHTHOE
JIBUKCHHUE XUAKOCTU B TpyDOax; MpOJOIbHOE OOTEKAaHWE IUIACTHHBI, MONEpeYyHOe OO0TeKaHue
OJIMHOYHOTO IMJIMHPA; MOTEPEYHOE OMbIBAaHNE KOPUAOPHOTO U IIaXMATHOTO MTyYKOB TPYO.

11. Tennoornaua mpu CcBOOOAHON KOHBEKIMM Yy TOPH3OHTAIBHBIX W BEPTHKAIBHBIX
MOBEPXHOCTEH, CBOOOIHASI KOHBEKIIHUS B OTPAaHHUYEHHOM MIPOCTPAHCTBE.

12. TertooTnaya mpu  KUMCHHH SKUIKOCTH. Pexkumbl  kunenus.  Koaddumnument
TEIUIO0TIa4YH MPU KUTICHUH.

13. TennooTnava npy KOHICHCALIUY MTapa, PEKUMBI KOHJICHCAITUH.

14, TerutooTnaya B )KUIKUX MeTaUIax.

15. OCHOBHBIC TOHSATHUS JYYUCTOTO TEIUIOOOMEHA: JYYHCTBIH IOTOK, W3TydaTelbHas

CHOCO6HOCTB, WHTCHCUBHOCTb  U3JIYYCHH, KOB(b(bI/IL[I/IeHTH OTpaXCHHA, IIOITIOLICHMA,
IMPOHUIIACMOCTH.

16. OcHOBHBIE 3aKOHBI JIyuucTOro teriooomena: Ilnanka, Buna, Credana -bonbimana,
Kupxroda, Jlambepra.
17. JIyducThlii TEIIO00MEH MEXIy TBEpAbBIMU TEJaMHu: IapajuieNIbHbIe IUIACTHHBL;

MOBEPXHOCTH, HAXOJAILIMECS OJHA BHYTPU JPYrod. OKpaHbl HpPHU JyYUCTOM TEIUIOOOMEHE.
OcoOeHHOCTH U3Ty4EHUs ra30B.

18. OcHoBHble TOHATUST MaccooOMmeHa. [uddy3us u ee Buasl. 3akoH Duka.
KonBekTHBHBII MaccooOMeH.

19. Maccootnaua. YpaBHenus: MaccootTnauu. Kpurepunm nomoOus M KpuTepuaabHbIE
ypaBHEHMsI KOHBEKTUBHOI'O MacCOOOMEHa.

20. Termnonepenaua. Crnoxsbiii  TermooOMmeH.  OcHoBHble MOHATHA.  CyMMapHBIN
KOX(UITUEHT TETII00TAAYH.

21. Tennonepenaua uepe3 1miockyro cTeHKy. Koaddumuent teruonepemgaun. I[lomnoe
TEPMUYECKOE CONPOTUBIICHNE TETIJIONEepeaaue yepes 0JHOCIONHYIO IUIOCKYIO CTEHKY.

22. Tennonepenava yepe3 MUIUHAPUUECKYIO CTeHKY. KoadduiineHt tertonepenayu.

23. [TonmHOE TepMHUECKOE CONMPOTUBJICHUE TEIJIONEepeaaye uepe3 LMIMHIPUYECKYIO
cteHky. Kputnueckuit nuametp uzomnsiuu. HTeHCHpUKaus Teronepeaayn.

24. TennmooOmennsle ammapatbel. Omnpenenenue. Knaccupukanus. OCHOBHbIE THUIIBI
TEMJI000MEHHBIX aIIapaToB.

25. Bugapl TemnmoBoro pacuera TemnaooOMeHHHMKOB. TemnaoBoil pacueT Temio0OMEHHOro
amrmapara peKynepaTHBHOTO THIIA.

26. [Tonstue BoAsHOrO »SKBHBaJieHTa. CXeMbl JBIDKEHUS kuakocteil. CpaBHeHUe
NPSMOTOYHOM U TIPOTUBOTOYHOM CXEM JBIDKEHHSI TETUIOHOCHTEIICH.

27. [TonsiTHE CpeHEero TeMIepaTypHOro Harmopa B TEIUIOOOMEHHOM armapare.

28. OmnpezneneHre KOHEUHBIX TEMIIEpaTyp pabovMx JKHUIKOCTEH B TEIIIO0OMEHHOM
anrmapare.

29. Uto Takoe €eCTECTBEHHOE H UCKYCCTBEHHOE OXJIAKICHUE?

30. Yrto Takoe ¢a3oBelii nmepexon? JlaiiTe KpaTKyl0 XapaKTEpUCTUKY KaKIOMYy BUIY (a30BOro
nepexoja.

31. IlosicauTe OCOOEHHOCTH MPOIECCOB KUTICHUS M HCTIApCHHUSI?
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32. TlepeuncnuTe OCHOBHBIE MPOIECCHI, MPOXOASIINE B TEINIOOOMEHHBIX armaparax.

33. Kakue BelecTBa UCMOIB3YIOTCA B KAU€CTBE TEINIOHOCUTENA?

34. Kak BnustoT Ha paboTy MalIuHbI TEII0()U3NYECKHe CBOMCTBA pabounx Ten?
35. Haznauenue konaencaropos? Mx kimaccudukanms?

36. Metoauka monoopa Termio0OMEeHHBIX armnapaToB?

OIIeHI/IBaHI/Ie OTBE€TA CTYACHTA HA 3a49€TE

Xapakmepucmuka omeema

oannwl

JlaH TONHBIM, pa3BEepHYTHIM OTBET HA IIOCTaBJICHHBIM BOMPOC, ITOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHMM 00 00BEKTe, MPOSBIAIOUIAsCS B CBOOOJIHOM
OIIEpUPOBAHUU IOHATHUSAMHU, YMEHUU BBIICIUTH CYIIECTBEHHBIE M HECYIIECTBEHHBIE
€ro  MpHU3HAK{, [PUYHMHHO-CICACTBEHHBIE  CBA3M. 3HaHME 00  0OBeKkTe
JIeMOHCTpPHpYeTCss Ha (oHe TMOHMMaHUS €ro B CHCTEME JIaHHOW HaykKd |
MEXIUCIUIUTMHAPHBIX CBsized. OTBET (GOpMyIHpYyeTcsi B TEPMUHAX HAYKH, H3JI0KEH
JUTEPAaTypHbIM  SI3bIKOM, JIOTMYEH, JOKa3aTeJeH, JEMOHCTPUPYET aBTOPCKYIO
MO3UIUIO CTYICHTA.

46-50

JlaH TONHBINA, pa3BEepHYTbII OTBET Ha IIOCTaBJIEHHBIM BOIPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, J0KA3aTeIbHO PACKPHITHI OCHOBHBIE
MIOJIOKEHUS TEMBbl; B OTBETE IIPOCJIEKMUBAETCA YETKas CTPYKTypa, JIOTMYecKas
MIOCJIEZI0BATEIBHOCTh, OTPAXKAIOLIAs CYIIHOCTh PACKPHIBAEMBIX IOHSATUHN, TEOPUH,
sBJIeHUH. 3HaHHe 00 0OBbEKTE JEMOHCTPUPYETCS Ha (POHE MOHMMAaHMS €ro B CUCTEME
JAaHHOW HAYKH ¥ MEXIUCUMIUIMHAPHBIX CBsA3ed. OTBET H3JI0KEH JIUTEPATYPHBIM
A3BIKOM B TE€PMHMHAX Hayku. MoryTt ObITb JIONYILEHbl HEIO0YeThl B OINpPE/EICHUU
MOHATHUH, UCIIPABJIECHHBIE CTYJACHTOM CaMOCTOSTEJIBHO B IIPOLIECCE OTBETA.

41-45

JlaH TNONHBINA, pa3BEpPHYTHIM OTBET HAa IIOCTABJICHHBIM BOIPOC, MOKAa3aHO yMEHUE
BBIJICJINTh CYLIECTBEHHBIC U HECYIIECTBEHHBIC NPU3HAKU, IPUYNHHO-CIIEICTBEHHBIC
cBs3u. OTBET YETKO CTPYKTYPUPOBaAH, JOTHYEH, U3JI0KEH B TepMUHAX Hayku. OJIHAKO
JIOTIYILIEHbl HE3HAUUTEIbHbIE OIIMOKM WJIM HEAOYEThI, HUCIPABICHHbIE CTYAEHTOM C
ITOMOILBIO «HABOIALIUX» BOIIPOCOB IPEIOJaBATEIA.

36-40

JlaH MOMNHBIN, HO HEAOCTATOYHO MOCIIEA0BATEIbHBINA OTBET HA ITOCTABIEHHBIN BOIIPOC,
HO IIpU 3TOM IIOKa3aHO YMEHHE BBIJCIUTH CYLIECTBEHHBIE M HECYIIECTBECHHBIE
MPU3HAKU U IPUYUHHO-CIIEACTBEHHbIE CBSA3U. OTBET JIOTUYEH U U3JI0KEH B TEPMUHAX
Hayku. MoryT ObITh JOMYyIIEHbI 1—2 OIMOKM B ONpeNeIeHUH OCHOBHBIX MOHSTHH,
KOTOpBIE CTYJIEHT 3aTPYAHSIETCS UCIPABUTh CAMOCTOSTENBHO.

31-35

JlaH HEeJOCTaTOYHO TMOJIHBIM M HEJOCTaTOYHO pa3BepHyThI orBeT. Jlormka u
MOCTIe/IOBATENbHOCTh U3JI0KEHUS HMEIOT HapymeHus. JlomymieHsl omuOku B
pPacKpbITUM  MOHATHH, ynoTpeOieHun TepMuHOB. CTylneHT He crnocoOeH
CaMOCTOSITENIPHO  BBIICJIMTH CYIIECTBEHHBIE W HECYIIECTBEHHbIE TPU3HAKU U
IMPUYNUHHO-CJIICACTBCHHBIC CBA3H. CTYJIeHT MOXKET KOHKPCTU3HUPOBATH O606HI€HHI)I€
3HaHUA, JO0Ka3aB Ha IPUMEPAX HX OCHOBHBLIC IIOJOXCHHUA TOJBKO C ITOMOIIBIO
npenojasatens. PeueBoe opopmiieHne TpedyeT nonpaBoK, KOPPEKIUH.

26-30

I[aH HEIIOJIHBIN OTBECT, JIOTMKa H IIOCICAOBATCIIBHOCTE H3JI0XKCHUA HUMCIOT
CYIICCTBCHHBIC HApYHUICHUS. I[OHYH_ICHLI FPY6BIC OIIIMOKH npu onpeaAciiCHun
CYIIHOCTHU PACKPBIBACMBIX HOHHTHﬁ, Teopnﬁ, HBHCHHﬁ, BCJIICACTBHUC HCIIOHUMMAaHUA
CTYACHTOM HX CYHICCTBCHHBLIX W HCCYHICCTBCHHBLIX ITPU3HAKOB U cBsa3eil. B orBere

21-25
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OTCYTCTBYIOT BBIBOJbI. YMEHHE DPACKPBITH KOHKPETHBIC MPOSBICHHS 000OIIECHHBIX
3HaHU He noka3aHo. PeyeBoe opopmiieHre TpeOyeT NonpaBoK, KOPPEKIUH.

JlaH HENoJHBIA OTBET, MPEACTABIAIONINN COOOH pa3pO3HEHHBIE 3HAHUS MO TEME

BOIIpOCca € omuOKaMu B [IpucyrcrByror
(GparMeHTapHOCTb, HEJIOTHYHOCTh U3J10kKeHUsA. CTYAEHT HE OCO3HAEeT CBSA3b JAHHOI'O

IIOHATHUA, TCOPHUH, SABJICHUA C OAPYTIHMU 00BbeKTaMHU JUCHUITIINHBI. OTCYTCTBYIOT

CYHICCTBCHHBIMU OIMPCACIICHUAX.

BBIBOJIbI, KOHKDETM3allUsid W JOKAa3aTCIIbHOCTb H3JIOKEHHA. Pedyb HerpamoTHas. 1-20
JloTIOJIHUTENbHBIE M YTOYHSIIOIIME BOIPOCHI IIPENOAABATENS HE MNPUBOIAT K
KOPPEKLIMH OTBETa CTYJEHTAa HE TOJBKO HA IOCTABJICHHBIM BOIPOC, HO U Ha ApPYTUe
BOIIPOCHI JUCLUIIIMHBL.

He nonyuens! oTBETHI 10 6a30BBIM BOIPOCAM JAUCHUTUINHBL. 0

Iloxa3zatenu n KPpUTEPUHU OLICHUBAHUSA KOMIIeTeHIIM Ha PA3JHYHBIX Talax ux

(l)OpMHpOBaHI/Iﬂ, OIIMCAHMEC KA OHCHUBAHUSA

YpoBeHnb chopMUPOBAHHOCTH KOMIIETEHINIH

«MMUHUMAJIBHBIH MuHuManbHBIA «Cpennuii ypoenb» (71- «BbICOKHMI YPOBEHD)
YPOBEHb He TOCTHUTHYT» ypoBeHb» (56-70 85 6ass10B) (86-100 6a.10B)
(MeHee 55 6aJ10B) 0aJ1J10B)
Komnerenuuu ne «KomnereHnunu Komnereniun Komnerenmumn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUpPOBaHBI. c(hopMHUPOBAHBHI.
3HaHUS OTCYTCTBYIOT, CdopmupoBansl 6a30Bbie | 3HAHUS OOIIMPHBIE, 3HaHUS TBEP/BIE,
YMEHUS ¥ HABBIKU HE CTPYKTYpbI 3HAHUH. CHCTEMHBIE. apryMEHTHPOBaHHBIE,
c(OPMHPOBAHEI. Ymenus pparmMeHTapHbl | YMEHHS HOCAT BCECTOPOHHUE.
Y HOCAT PENpOYKTUBHBIN YMeHHs yCIenHo
PETPOTyKTUBHBIH XapaxTep, MPUMEHSIOTCS K | IPUMEHSIOTCS K
Xapaxrep. PELIECHHUIO TUIIOBBIX pEIIEHUI0 KaK TUIIOBBIX,
JlemoHCTpHpYyeTCst 3aJaHUH. TaK U HECTaHJIaPTHBIX
HU3KUH YPOBEHb JleMoHCTpHpYeTCs TBOPYECKUX 3a/1aHUI.
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIN YPOBEHb JleMoHCTpHpYyeTCs
MPAKTUYECKOTIO HAaBbIKA. | CAMOCTOSITEIbHOCTH BBICOKHI YPOBEHb
YCTOWYHBOTO CaMOCTOSITENIbHOCTH,
MPAKTUYECKOTO HAaBBIKA. BBICOKAs aJJallTHBHOCTH
NPaKTUYECKOTO HAaBBIKA
Onucanne KpuTepueB OLleHUBAHUS
OO6yuaronmiics OO6yuatronuiics OO6yuaromuiics OO6yuatonuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPHUPYET:
- CYUIECTBEHHbIE MPOOEbl | - 3HAHUSI TCOPETUYECKOTO | - 3HAHWE U TOHUMaHHeE | - riyookue,
B 3HaHUAX  y4yeOHOro | Marepuana; OCHOBHBIX BOIIPOCOB | BCECTOPOHHHUE u
MaTepuaia; - HEMOJHBbIE OTBEThl Ha | KOHTPOJIUPYEMOTO 00bEMa | apryMEHTHpPOBaHHbBIE
- JIOTTYCKAIOTCS | OCHOBHbIE BONPOCHI, | IPOrPaMMHOI0 MaTepralia; | 3HaHUsI ~ MPOTrPaMMHOIO
MPUHIUITHATBHBIC OMUOKY | OMIHOKH B OTBeTE, | - TBEp/IbIe 3HaHUS | MaTepuana;
IIPY OTBETE HAa OCHOBHBIE | HEJOCTATOYHOE TEOPETUYECKOT O - [IOJIHO€ ITOHMMaHHe
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BOIIPOCHI Ounera, | HOHUMaHUE  CYIIHOCTH | MaTrepHaa. CYILIIHOCTU U B3aMOCBS3U
OTCYTCTBYET 3HAHME U | U3JIaraéMbIX BOIIPOCOB; -CII0COOHOCTD paccMaTpuBaeMbIX
IIOHMMAaHHe OCHOBHBIX | - HEYBEPEHHBIC U | yCTaHABIUBAaTh U | IPOLECCOB M  SABJICHUH,
MOHSTHH U KaTErOpuii; HETOYHbIE OTBETbl HA | OOBSICHATH CBA3b INPAKTUKU | TOYHOE 3HAHUE OCHOBHBIX
- HEIIOHUMAaHUE CYLIHOCTH | JOIOJIHUTEIIbHbBIE U TEOpUH,  BBUBIATH | IOHATUM B paMKax
JOTIOJTHATEIIbHBIX BOIIPOCBI; IIPOTUBOPEYHs], NMpoOJIeMBbl | 00CYXkK1aeMbIX 3a/laHU;
BOIIPOCOB B paMKax | - HEZ0CTAaTOYHOE | U TEHAECHLUU Pa3BUTHS; - CIIOCOOHOCTb
3ajaHuii OuseTa; BJIQJICHUE JIUTEPaTypoH, | - IIpaBUJIbHbIE U | yCTaHaBIUBATh u
- OTCYTCTBHE YMEHHS | PEKOMEHOBaHHOMN KOHKpETHBIE, 0e3 TrpyObIX | OOBICHATH CBSI3b
BBIIIOJHATh NPAKTUYECKUE | IPOrpaMMOi OLIMOOK, OTBETHI Ha | IPAKTUKU U TEOPUU;
3a/1aHus, JUCLUILIVHBL, IIOCTABJICHHBIE BOIIPOCHI; - JIOTUYECKH
IIPEyCMOTPEHHBIE - yMmeHue 0e3 rpyObIX | - YMEHHE pelars | Mocie0BaTeIbHBbIE,
IIPOrpaMMon OLIMOO0K pelars | MpakTU4YEeCKUEe  3aJaHusl, | COAepKaTeIbHBIE,
JUCLIUILINHBL, IIPAKTUYECKHE 3a/laHusd, | KOTOpBIE CIIElyeT | KOHKPETHBIC u
- OTCYTCTBHE€ T'OTOBHOCTHU | KOTOpBIE CJIEYET | BBIIOJHUTB; MCYEPIBIBAIOIINAE OTBETHI
(cocoOHOCTH) K | BBIIIOJIHUTb. - BJIaJICHME OCHOBHOM | Ha Bce 3ajaHus Ouiera, a
JUCKYCCUM M HHU3KYIO JUTEpPaTypOH, TaK)Ke JOIOJIHUTEIbHbIE
CTENEHb KOHTAaKTHOCTH. PEKOMEH1I0BaHHOM BOIIPOCHI IK3aMEHATOPA;

[IPOrpaMMOi TUCUUIUIMHBL; | - YMEHHE pemarpb

- HaJu4Yue COOCTBEHHOH | MPAaKTUYECKUE 3aaHUs;

00OCHOBAaHHONW  MO3UIIUH | - cBoOOHOE

10 00CyX/1aeMbIM | UCIIOJIb30BaHUE B OTBETAX

BOIIPOCaM. Bo3MOXHBI | HA BOIIPOCHI MaTepHAIOB

HE3HAYUTEJIbHbIE OTOBOPKH | pEKOMEH0BAHHOM

U HETOYHOCTHU B | OCHOBHOM u

pacKpbITUU OTJENbHBIX | TOMOJHUTEIbHOM

MOJIOXKEHUH BOIIPOCOB | JINTEPATYPHI.

ounera, IIPUCYTCTBYET

HEYBEPEHHOCTh B OTBETax

Ha

Ounenka Onenka Ounenka «xopomo» / Onenka «oTaIU4YHO» /

«HEYT0BJIETBOPUTEIHHOY
/He3a4YTEeHo

«YAOBJIETBOPUTEJIbHO) /
«324TEHO»

«3aYTECHO»

«3aAYTCHO»

YCTaHOBJICHHBIE

TecrupoBanue

Kputepun ¢popmMupoBaHusi OEHOK M NOATOTOBKA K TECTUPOBAHMIO
PybOexxnbple aTrecranuu NpOBOJATCS 2 pa3a B CEMECTp Ha MOJYJIBHBIX HEAENISX IO
pacIucaHmio, yCcTaHaBIMBaeMoOMYy JekaHaToM. OHM MpoBoAATCS B (hopMe TECTOB C y4eTOM oObema
M3YYEHHOT0 MaTepuaa o Kypcy.
OneHka MOJyJIbHOM aTTeCTAllMy HOCUT KOMIUIEKCHBIN XapaKTep M YYUTBIBAET JTOCTHKEHUS
CTyJEHTa IO OCHOBHBIM KOMIIOHEHTaM ydeOHOro mpolecca 3a Tekyuui nepuoj. HabpanHoe Ha
MOMEHT aTTECTalliM CTYAEHTOM o00Ilee KOJIMYeCTBO OajlyIOB BBICTABIISETCS B BEIOMOCTh B

JACKAaHAaTOM  CPOKH.

OneuuBanue

CTyJEeHTa

MIPOBOJIATCS

npenoaaBaTejIeM

HE3aBUCHMO OT HAJIWYMS WJIH OTCYTCTBHUSA CTyAEHTa (IO YBaXHUTEIbHON WIM HEYBa)KUTEIbHOU
MPUYMHE) HA 3aHATHH.
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[ToaroToBka Kk TecTupoBaHHIO TpeOyeT OoJyiee THIATEIBHOIO M3Y4YEHHUs MarepHajga Mo Teme
win OJOKy TeM, aKIIEHTUPOBaHMs BHUMAHUS Ha ONpEAETICHUAX, TEPMHUHAX, COAECPKAHUU MOHATHUI,
XapaKTEpUCTHKAX 3arpsi3HUTENEH MUIIEBBIX CUCTEM, U UX BIMSHUU HA OPTaHU3M YEJIOBEKA.

Kak mnpaBwio, mpu MOATOTOBKE K TECTUPOBAHUIO HCIOJIB3YETCSI OCHOBHOM YYEOHMK,
PEKOMEHIOBaHHBIN B pabouyeil mporpamMme, a TakKe KOHCIEKTHI JEKIUI M HAay4dHOH JIUTEpaTyphbl,
COCTaBJICHHBIE B X0JI€ U3yUEHHUS BCETO Kypca.

Pesynbrar caMOCTOSATENbHONW MMOATOTOBKU OIEHMBACTCSI HEMOCPEICTBEHHO BO BpeMs
MIPOBECHUS TECTUPOBAHMUSL.

Bpewms TectupoBaHus coctaBisieT 25 MUHYT.

KonngectBo Bonpocos — 25.

3a Kax bl BEpHBIN 0TBET — 1 GasuI.

MakcuManbHOE KOJIMYeCTBO 0amioB — 25.

IMpumepusbie TecTsl 173 I pydexnoii arrecranuu (OIK-4, [1K-2)

TepMoaUHAMMYECKYIO CHCTEMY, KOTOPasi He 00MEeHMBAETCS C OKPY:KAIOLIEH cpeloil TenJ0Tou:
Ha3bIBAIOT U30JMPOBAHHOM

HAa3bIBAIOT 3aKPBITOMN

Ha3bIBAIOT agnadaTHON

Ha3BIBAIOT U30JISAIIIOHHOM

YpaBHeHHe COCTOSHUS H€AJBLHOIO ra3a:

CIPaBeIUBO ISl 0OpAaTHON TEPMOAMHAMHUYECKON CUCTEMBI
CIIPaBEJIMBO JIJI1 PABHOBECHOW TEPMOJIUHAMUYECKON CUCTEMBI
CIIPaBEUIMBO JIJIsl PABHOBEPOATHONW TEPMOJIUHAMUYECKON CUCTEMBI
CIIPaBEJIMBO ISl HEPABHOBECHOM TEPMUYECKON CUCTEMBI

HepBbIﬁ 3aK0H TepMOI[HHaMI/IKH Bpra)KaeTCﬂ ypaBHeHneM:
dQ=dU+dR
dQ=dU-+dA
dQ=dU+dT
dQ=dU+dH

CBH3I) TEIJIOEMKOCTH € TENJIOTOMN U TeMnepaTypoffl OIMMUCBLIBAECTCHA YPABHCHUEM
C=dQ/T

C=dQ/du

C=dQ/dT

C=dQ/dTy

H3MeHeHUe SHTAJIBINH B JIIDOOM INpolecce:

OTIPENIENSIETCS TOJIbKO HaYalIbHBIM M KOHEYHBIM COCTOSIHUEM pabodero Teia
OMpeaACIACTCA TOJIBKO HAYaJIbHBIM U 3aKOHYCHHBIM COCTOAHUEM pa60qer0 TCJ1a
OTIPENIENSIeTCS TOJILKO HAaYaJIbHBIM U KOHEYHBIM ITyTSIMH TPOBEICHHSI ITpoIecca
OonpeaAcIsICTCA TOJIBKO HAYaJIbHBIM M 3aKOHYCHHBIM ITYTAMUA MIPOBCACHUA ITPpOL[ECCa

3aBI/ICI/IMOCTb U3MECHCHHUSA JHTAJBIIUM OT TCIJIOCEMKOCTH U TeMHepaTypbl OIINCBIBACTCHA
YPaBHEHHEM:

dh=C.dT

dh=C,du

dh=CodT

dh=Cydu
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YpaBHeHue 1151 H3MeHEHHs] BHyTPeHHeil JHepruu ra3a B H300apHOM Npoliecce HMeeT BU:
AU =m-cp -(T1-T2)

AU =/
AU =m-cy (T2 -Ty)
AU =0

YPaBHeHI/Ie JJI UI3MCHCHHUSA JHTAJBIINMA I'a3a B I/I3063pHOM npouecce uMmeeT BUI:
Ah=m-cy -(T1 -T2)

Ah=m-cr7 (T2 —T1)

Ah=m-cp (T2 -Ty)

Ah=0

Ipumepnsbie Tectsl A4 11 py6exnoii arrecranun (OIIK-4, ITK-2)

Ilepenaya Ten10ThHI NPH HEMOCPEACTBEHHOM CONPUKOCHOBEHUM TeJI MJIM BHYTPH TBEPAOIo
Tesia, 00yCJI0BJIEHHAS TEILIOBBIM JIBUKEHHEM MUKPOYACTHL, HA3bIBAETCH:

TEIIOOTAAYCH;

TETJIONPOBOIHOCTHIO;

TEIIoNEepelave;

TEMIEPATYPOIPOBOIHOCTHIO;

TEIIOMacCOOOMEHOM.

TemnepatypHoe noJie — 3710:

KOJIMYECTBO TEIUIOTHI, IEPEIaBacMOe B €IMHHILY BPEMEHH Yepe3 €AMHHILY TOBEPXHOCTH;
rEOMETPUYECKOE MECTO TOYEK, HMCIOIINX B JIaHHBII MOMEHT BPEMEHHU OJIMHAKOBYIO TEMIIEPATYPY;
COBOKYITHOCTBH 3HaUCHHH TEMIIEPaTyp BO BCEX TOYKAX pacCMaTPHBAEMOro Teja B JaHHBI MOMEHT
BPEMCHU;

TEIJIOBas SHEPI s, IepeaBaeMasi OT OJHOTO Teja K APYrOMY B TEUCHHE KaKOTO-TO BPEMEHH.

H3oTepmuyecKkue NOBEPXHOCTH:
HE [1ePECEKA0TC;

IEPECEKAI0TCS;

COBIIAJAIOT OJIHA C APYIOW;
3aMBIKaOTCs Ha ceOsl.

TemnepaTypHbIii FPaJHEeHT — 3TO BEKTOP, HANPABJICHHBIN:

NEPHNEHAUKYJIIPHO HOPM&IM K HW30TEPMHUYECKOM ITOBEPXHOCTH B CTOPOHY YMEHBIICHUS
TEMIIEpaTyphI;

MapaJuIEIbHO K U30TEPMUYECKON TTIOBEPXHOCTH B CTOPOHY BO3PACTAHMS TEMIIEPATYPHI;

10 HOPMAJIU K U30TEPMUYECKOMN TIOBEPXHOCTH B CTOPOHY BO3PACTAHMS TEMIIEPATYPHI,

110 HOPMaJIU K U30TEPMUYECKON TOBEPXHOCTU B CTOPOHY YOBIBaHMSI TEMIIEPATYPBHI.

Tepmuuyeckoe CONPOTUBJIEHHE MJIOCKOI CTEHKH IPeAcTaBsieT c000i:

KOJIMYECTBO TEIUIOTHI, BBIICTISIEMO B €IMHUIIE 00beMa B €IMHUILY BPEMEHH,

najieHue TEMIIEPATYPhI PU MTPOXOKICHUH Yepe3 CTEHKY YIEeIbHOTO TEIJIOBOTO MOTOKA, PABHOTO
€UHULIE;

KOJMYCCTBO TCIJIOTHEI, ITPOXOAAIICE B CAMHUIY BPEMCHHU YEPEC3 CANHULY ITOBEPXHOCTU CTCHKU,
Pa3HOCTh TEMIIEPATyp MEXIAY HapyKHOU U BHYTPEHHEH MOBEPXHOCTSIMU CTEHKH.

Ten10BoM NPOBOAUMOCTBIO CTEHKH HA3BIBACTCH:
OTHOIIEHHE TOJIIIMHBI CTEHKH K KO3()PUIMEHTY TEMJIONPOBOJHOCTH CTEHKH;
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OTHOIIEHHE KOA(PPHUIIMEHTA TETTONPOBOAHOCTH CTEHKHU K €€ TOJIIIHNHE;

OTHOILIeHHE KOd(UIIMEeHTa TEIIONPOBOJHOCTH CTEHKH K MPOU3BEICHUIO €€ TNIOTHOCTH U YAETbHOM
TEIJI0EMKOCTH;

OTHOILIEHHUE PA3HOCTU TEMIEPATYP HA MOBEPXHOCTIX CTEHKH K €€ TOJILIUHE

Mo1HOCTH TeNJIOBOI0 OTOKA Yepe3 CTEHKY:
IIPSIMO IIPONIOPLIMOHATIbHA TEMIIEpaTypam

MPSIMO IIPOIMOPIIMOHATIEHA PA3HOCTH TEMIIEPATYp
00paTHO IPONOPLMOHATIbHA PA3HOCTH TEMIIEPATYP
00paTHO IPONOPIUOHATIbHA TEMIIepaTypam

Enunuueil usMmepeHusi JHTPONMHU SABJISIETCSH:
JIx/Monb

JIx/(MOJTBXKT)

JIx/(MonbxK)

Jlox/(Mombxm®)

IMapameTp 3HTPONHUH S BOASTHOTO Mapa:

HHWIKC SHTPOIIMU BOJHBI, HaXOII?IHIefIC?[ B BUJC KUAKOCTHU
BBIIIIE SHTPOITMH BOJIbI, HAXOISIICHCS B BHJIC )KUIKOCTH
HHWIKC SHTPOIIMU BOJHBI, HaXOII?IHIefIC?[ B BHUJC JIbJa
paBeH mapaMeTpy S BOJIbI, HAXOMSAIICHCS B BUJIC JIbJIA

9. YueOHO-MeTOAUYECKOE U MH(OPMANITMOHHOE 00ecTiedeHHue TN CIUTIITUHbI

a) OCHOBHAs JTUTepaTypa:

Ne | HammeHnoBanwme coriiacHO 6uOmuorpadguyeckium TpeOOBaHUSM KoamnuecTBo 3K3eMILISIpOB

Ha xadenape | B Oubnmoreke
1 | Temorexuuka. Yueonuk s By3os/ ['yisieB B.A.- CII6: u3n. | (amekTpoHHast | (JIEKTPOHHAS
"PAIIII" 2009. - 352 c. Bepcus) Bepcus)
2 | Terutorexuuka: Ilox pemak. A.Il. Backakoma - M.: Bacter, | (3nekTpoHHast | (3JIEKTPOHHAS
2010. Bepcus) Bepcus)
3 | Temnorexnuka: yueOH./ monm pen. B.H. Jlykammna M.: | (onekTpoHHas | (3JEKTpOHHAS
"Boiciras mkosa 2009. Bepcus) Bepcus)

0) IONOJIHMUTENbHAs JIUTepaTypa:

Ne HaumenoBanue corinacHo 6ubanorpadguueckuM TpeOoBaHUSIM KoanuecTBo 3Kx3eMILISIpOB
Ha xadenpe B
oubanorTeke

1 Nntepner pecypc: Ckpsaoun B.W. Temnorexnuka. Kype nexmuit 1

2012.

http://techliter.ru/load/uchebniki_posobya_lekcii/termodinamika
2 B.E. Ko3un TenocHabxenue. YueOHOEe mTocoOue Al BY30B.- 1

M.:Beicmi. IlIkona, 1980

B) 9JIGKTPOHHBIE O00pazoBaTEIbHBIE PECYpPCHI, HCIONB3YeMbIE B MpOIecce IMPEToaaBaHuUs
JUCLIUTUTMHBL:

ObecniedeH JOCTYI K COBPEMEHHBIM MPOoGeCcCHOHATBHBIM 0a3aM JaHHBIX, HHPOPMAIIMOHHBIM
CIPAaBOYHBIM M NMOMCKOBBIM cucteMam (6ubanorexka COI'Y):

1. OnextpoHHas Oubnmoreka guccepranuu u astopedepatoB PI'b (OB PI'b)
(https://dvs.rsl.ru).
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2. OBC «YuuBepcuretckas oudaunoreka online» (https://biblioclub.ru).

3. DBC «Hayunas snektponnas oubnmoreka eLibrary.ru» (http://elibrary.ru.)

4. YuuepcaibHas 0a3 manubix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Taponb: Khetagurov

5. OBC «KoncynbTant cryaenta». http://www.studentlibrary.ru

6. ObC «lOpaiiT» - oOpazoBaTelbHasl Cpelia, BKIIOYAIONIAs BUPTYAIbHBIH YUTAIBHBIA 3aI
y4eOHUKOB U Y4eOHBIX MOCOOHMI OT aBTOPOB M3 BEIyLIMX BY30B Poccuu 1Mo BCeM HampaBJICHUSM H
crienquabHOCTSIM (WWW.Diblio-online.ru)

7. NUadopmannonno-npaBoBoi moptan «["apant» (http://www.garant.ru/).

8. CpaBounas npasoBas cucreMa Koncynsrant ITmoc (http://www.consultant.ru/).

10. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNTUHBL

[IpoBeaeHME NEKIIMOHHBIX 3aHATUN 110 TUCHUILIMHE ocylecTBisieTcs B kabunere Ne 415 (VK
Ne 7, PCO — Amnanus, r. BnagukaBkas, yin. Baryruna, a. 44-46), ocHameHHOTo 00OpyIOBaHUEM:
MpernoAaBaTeNbCKU CTOJN, CTYJ, CTONBI OOyYaromMxcs, CTynbs, Kadeapa, KiaccHas JOCKa,
MYyJbTUMEAMHHBIA  KOMIUIEKC (TIPOEKTOp, JKpaH), HOYTOYK, KOJIOHKH, KOMIIBIOTEPHI IS
KOMIIBIOTEPHOI'O KJIacca B KOMILIEKTE, MUKPO(QOHOM, JIEMOHCTPAIMOHHBIE M Yy4eOHO-HArJIsIHbIE
ocoOusi, a TaKKe MPOrpaMMHBIM 00ECIIEUEHHUEM.

[IpoBeneHue MpakKTHUECKUX 3aHATUN, KOHCYIbTAIlMH M CAMOCTOATEIbHAs padoTa CTYAECHTOB
no pucuuiuiiae ocymiectsisiercs B kabunere Ne 318 b (VK Ne 7, PCO — Ananus, r. Bnaaukaskas,
yi. Baryruna, 1. 44-46), ocHanieHHOTo 000pyAOBaHUEM: MPENOJABATENbCKHUI CTOM, CTYJ, CTOJBI AJIs
oOyJaromuxcsi, CTynbsi, Kadeapa, KiIaccHas JIOCKa, MYJIbTUMEIUHHBI TPOEKTOP C HKPAHOM
(mynbTumenuiinelii poektop OPTOMA projector DX32, ¢ HOTONOYHBIM KperuieHHeM M Hal.
kabeneit — 1 wir., KommeroTep a/komi. kiacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb
O3V+/knaBuar — lmit., BeITSDKHOW mikad- 1 mT., XxpoMmaTto-macc-ciekrpomerp ThermoScientific -
TRACE 1300 I1SQ (Thermo Fisher Scientif — 1 mrt., komnstorep Dell (cuctemuslit 610k+MOHUTOP) —
lmr., motenimoctatr SP 50 — 1mit., uctounuk Oecnepedoitnoro nmuranus APC-SURT6000 — 1.,
komneHcorpad OH 814 — lmr., Becbl aHanutuueckue BA-35, Bechl 1abopaTopHble MPEIU3NOHHbBIE
ET-300I1 — 1mr., neus mydensnas CHOJI -1mr., memanka BepxuenpuogHas EUROSTAR 40 —
lurr., memanka MarauTHas |[KA RST — lmir., memanka MarHuTHass MHOrOMecTHas O/moj. — lmir.,
Hacoc MeMOpaHHbIi BakyyMHbIH V700 — lmt., Hacoc BakyymHblii PBH-20 — lwr., XonoaunbHuK
neyxkamepHeid SAMSUNG RT — 1T, mporpaMMHOe obecrieueHue.

CocraB JIMIEH3HOHHOI0 X CBOOOIHO pPacnnpocrpansieMoro nmnporpaMmMmHoOro odecneyeHus

Ne HaumeHoBaHue Ne jorosopa (JMueH3us)

n/n

1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 .
2 Windows 10 Pro for Workstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
10 Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
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11 Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r

12 Cuctema tectupoBanust Sunrav WEB | Ne 468 ot 03.12.2013 UIT Cynratynusn P.T. (6eccpouno)
Class
AHTHBUPYCHOE TIPOIPAMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 . 10

13 obecrieuenue Kasperksy Total 14.03.2019 1.
Security

14 Cucrema ympasienus 60azamu ganHbix | CBOOOHOE TporpaMMHOE obecriedeHne(0ecCpovHO)
MySQL FireBird

15 CucreMma IIOUCKa TeKCTOBBIX | Ne 795 ot 26.12.2018 (metictButenen qo 30.12.2019 1) ¢
3auMcTBOBaHUM «AHTUIIAaruat. BY3» | 3A0 «Aunrtu-Ilnaruar» npoanena no 2021 r.

16 KoncynpTanT+ Ne 430-2017/614 0111.01.2017 1. OO0 «Dact-Uudopm»

(6eccpouno)
17 [apanT 01.2020 . -12.2021r.

11. JInct 00HOBJIEHUSI/aKTya U3 ALK

1. I[IporpaMMa akTyaau3upoBaHa.

BHecenHble H3MEHEHUS PACCMOTPEHBI M YTBEPKICHBI Ha 3aceaHuu Kadeapsl GU3NKU U
acTpoHoMuu OT «27» utonst 2018 ., mpotokosn Ne 9;
0100peHbI Ha 3aCeIaHUU COoBeTa (DaKyIbTeTa XUMHUH, OMOJIOTUU ¥ OMOTEXHOJIOTUH OT «29%

utoHd 2018 r., mporoxos Ne 11.

2. [IporpamMma akTyanu3upoBaHa.

BHeceHHble W3MEHEHHsS] PACCMOTPEHbI M YTBEPIKACHBI Ha 3acemaHuu Kadeapbl (QU3UKH U
actpoHoMuu OT «25» utons 2019 ., mporokoin Ne 10/18-19;
0JI00peHbI Ha 3acelaHiK coBeTa (aKysIbTeTa XUMUH, OMOJOTHH U OuoTexHoJOruu OoT «01»

utonst 2019 r., mporokon Ne 12/18-19.

3. [IporpamMMma akTyaau3upoBaHa.

BHeceHHbIe N3MEHEHUS pacCMOTPEHBI M YTBEPIKICHBI Ha 3aceaHuu Kadeapsl pU3nKu 1
acTpoHOMHH OT «25» utons 2020 r., mpotokon Nel0/19-20;
0JI0OpEeHbI Ha 3acelaHiH coBeTa (haKyIbTeTa XUMHUHU, OMOJOTHU U OMOTEXHOJOrHU OT «30»

utoHs 2020 r., mporoxon Ne 10/19-20.
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