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1 Ilean ocBOEHMSI AUCHHUILJINHDBI

Llenbio mpenogaBanus TucHUILINHBL «Teropusnka» sBisercs u3ydeHue GpyHraMeHTab-
HBIX 3aKOHOB II€PEHOCAa TEIUIOThl, COBPEMEHHON TEOPHM TEIJIOOOMEHa U MPUMEHEHUE UX B TEIIo-
BBIX pacyeTax HarpeBa M OXJIXJIEHUS Tell Pa3IndHON (OPMBI C pa3IMUHBIMU TEIUIO(PU3UISCKUMHU
cBOMcTBaMM; (JOPMHUPOBAHUE Y CTYJEHTOB HA OCHOBE PALIMOHAJIBHON TEXHOJIOIMH HarpeBa Meraia
YMEHUH TEIJIOBBIX PacyeTOB; NMPHOOPETEHNE HABBIKOB TEIUIOBBIX PACUETOB IOPENOK, (POPCYHOK H
TOpPEeHHUs 1a3000pa3HOro, XKHUAKOI0 U TBEPIOrO TOIUIUBA.

2 Mecto aucuuniuHbl B cTpykrype OOII 6akanaBpuara

Kypc B1.b.17 «Temnoduszuka» BXoauT B 6a30BYIO 4acTh 00pa30BaTEIbLHON MPOTPaMMBI 110
HanpasieHuio moaroToBku 22.03.02 — «Metautyprus», as npoduis noarotoBku «HOBeaupHbie U
IPOMBIIIJICHHbIE TUTEHHBIEC TEXHOIOTHN».

VYcnemnHoe ycBoeHHE MaTepualla MpeAnosaracT 3HaHUe CTYIEHTaMU OCHOBHBIX I1OJIOKEHUH
cienyronmx aucuuiuinH: b1.5.09 Matemaruka: quddepeHunanbHoe 1 UHTErpajbHOE UCUUCIICHUS;
b1.b.10 ®usuka: repmoaunamuka. b1.5.11 Xumus.

3HaHus, NOJIY4YEHHBIE CTYyI€HTaMu NP U3ydyeHuH Kypca «Temnodusnka» HeoOXOAUMBI A
nocienyromero ocoerus aucuuruind: b1.5.18 Meramnyprudeckas termnorexuuka; b1.5.19 OchHo-
Bbl METAJUTYPrU4€CKOro MPOU3BOJCTBA; MPH BBHIIOIHEHUH HAYYHO-HUCCIIEIOBATEIBCKUX U BBIIYCK-
HOU KBaTH(PHUKAMOHHON padoT.

Marepuan qUCUMIUIMHBI 6a3UpyeTcsl Ha paHee U3yYEeHHOM MaTepuaie KoMIliekca o011eo0-
pa3oBaTeNbHBIX M CHEIHAIbHBIX AUCHUILUINH, KOTOPBIH obecneunBaeT hopMupoBaHue TpeOyeMoro
YPOBHSI KOMIIETEHIIUM OOydaroulerocs M MOATOTOBKU OaKajJaBpOB [0 HANPABIECHHIO MOJArOTOBKU
22.03.02 — «Metamryprusi», Ui npoduis noarotoBku «FOBennpHbIe ¥ TPOMBIIIJICHHBIE JTUTEHHBIC
TEXHOJIOTUM.

3 Komnerenuunu odyuaiomerocsi, popmupyembie B pe3yJibTaTe 0CBOCHHS M CUUIIIMHBI
(Moay.si) M NJIAHMPYeMble pe3yJIbTaThl 00y4eHu sl

B pesynbrate ocBoeHus quctumuinHbl «Temnodusnka» CTYIEHT J0JDKEH 00jafarh Cleay-
FOIIMMH KOMIIETEHIUSIMH:

CrpyKTypHBII
DIIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs
KOMIIETEHINH
OIIK-1. T'0TOBHOCTBIO HCIIOIB30BaTh (DyHJaMEHTaJIbHbIE O0IIEHHKEHEPHbIE 3HAHUS
3HaTh: ba3oBble 3HaHUS B 00JaCTH €CTECTBEHHOHAYYHBIX AUCIMILINH; OCHOBHBIE IIPO-

OleMbl €CTECTBEHHOHAYYHBIX JIUCIUIUIMH; OCHOBHBIE METOMABI PELICHUs Mpo-
0JieM eCTeCTBeHHOHAYYHBIX JUCITUTUINH.

YMeTh: Bri6pats MeToanku 0a30BbIX 3HAHUN B 0OJACTH €CTECTBEHHOHAYUHBIX JAMCIIH-
IJTMH; TPaMOTHO TOCTaBHUTh 3aJady, MOJ00paTh METOAUKY HCCIICIOBAHHS M
pelIeHrs MOCTABICHHON MPOOIEeMbI; TPAMOTHO TOCTABUTH 3a/1ady, MOA00paTh
METOJMKY UCCIEIOBAHUS W PEUICHUs MOCTABICHHOW MPOOJEMBI U PEUIUTh €&
pa3HBIMH CIIOCOOAMU.

Bnanets: HaBbpikamu npoBefeHus aHaM3a MOCTABJICHHOMN 3aJ]a4; HABBIKAMH IPOBEJIE-
HUS aHaTu3a MOCTABJICHHOHN 3a/ladyd, BRIOOpAa METOAMKH PEIICHUS MMOCTaBIICH-
HOM 3a7]auM; HaBBIKAMU TPOBEJCHUS aHajIu3a MOCTaBICHHOW 3ajadd, BbIOOpa
METOJIMKH PEIICHHUs TOCTABICHHON 33a]]a4l U PEIIUTh €€ Pa3HBIMU CITIOCOOAMH.
[1K-4. T'0TOBHOCTBIO HUCIIOIH30BAaTh OCHOBHBIE MOHSATHS, 3aKOHBI U MOJIETTH TEPMOJIUHAMUKH, XHU-
MUYECKOW KUHETUKHU, IEPEHOCA TEIJIa U MaCChl

3HaTh: OcHOBHbIE ONpeIeNeHNsI U MOHATUSL 0a30BbIX 3HAHUN B 00JIACTH €CTECTBEHHO-
Hay4HbIX JUCHUIUIMH. DYyHJaMEHTaJIbHbIE OCHOBBI €CTE€CTBEHHOHAYYHBIX JTHUC-




CTpyKTypHBII
AJIEMEHT

KOMIICTCHIIMU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

IUIUIMH, OCHOBHBIC MCTOAbI PCHICHUS THUIIOBBIX 3a/la4 11O U3BCCTHBIM aJIr'OPUT-
MaM U IIpaBHJIaM. OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB MACCOIIEPCHOCA
IMPUMCHUTCIIBHO K TCXHOJOTMYCCKUM IIPOLCCCaM, ONMUCBIBATh, paCCUUTBHIBATD U
AHAJIIM3UPOBATh IIPOLECCHI IIEPEHOCA TCIIJIa WM MACCBI, BBIACIIATH (baKTOpBI,
ONpCaAC/IAOINEC X THTCHCUBHOCTD.

VYMeTh.

OOBSCHSTH TUITMYHBIC MOJICTIM 3a7a4 B 00JaCTH TEIJI000MEHa. 00CY)IaTh (-
(eKTUBHBIE CTIOCOOBI pelIeHus MPOOJIeM TeII000MeHa CTPOUTh U aHATM3UPO-
BaTh MaTeMaTHYECKHE MOJICIM TeIioMaccornepeHoca. Pacno3naBath 3ddek-
TUBHOE perieHne OT Hed((HEKTHBHOTO, IPHU PEIICHUH 3a7ad CIOXKHOTO TEeIUIO-
oOMeHa.

Bnaners:

Crioco6amu IeMOHCTpAIMi YMEHUS BJIAJIETh cOOpoM MHGOPMAIIUU IS TETLIO-
TeXHH4YecKux pacuyéroB. Crocobamu cOopa W aHaM3a WHPOPMAIMU O TEILIO-
OOMEHHBIX TPOIECCaX KOHBEKIMEH, U3ITydeHUEM M TEIIONPOBOTHOCTRIO0. Me-
TOJIaMH pacyera MpOIeCCOB KOHBEKTHBHOTO TEILJIO- U MaccolepeHoca, rnepeja-
9H TeIlIa M3JIYYCHUEM U MOJICKYJIIPHOU TEIUIONPOBOTHOCTBIO.

4 CTpyKTYpa M coiepkaHue M CUMIIMHBI (MOAYJIs) VIS 04HOH (hopMBbI 00yUeHUs

OO6mas TpyA0€MKOCTh JUCIHUILUIMHBI COCTaBIISIET 3 3.€., 108 vacos.
-KOHTaKTHas padora — 54,15 akan. yacos:
— aynutopHas — 51 akaj. 4yacos;
— BHeayauTopHas — 3,15 akaj. 4yacos.
-caMocTosTenbHas padora — 18,15 akan. gacos.
-[IO/IFOTOBKA K 9K3aMeHy — 8,7 akaj. Jaca.
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Tema 1. TepmommHamuka Koncnekr OIIK-1
U MexaHuka rasoB. Oc- CamocTos- nexknuii; ortuer|[1K-4
HOBHBIE CBEACHUS. OH- TEIbHOE HU3Y-|1O Jaboparop-|3yB
Tanbnus, Terora. OCHOB- 3 3 yeHne  ydeO-|HOW  pabore;
HbIC YPaBHCHHS TCUCHUS HOW JUTEpaTy-|pacuer Mpak-
raza. OCHOBHBIE CBEJECHUS pBI TUYECKOrO 3a-
W3 MEXaHUKH Ta30B. JTaHUS.
Tema 2. Pexumsbl aBHKe- OIlK-1
Camocros- Koncnekr
HUS kuakoctH. Mcreue- .. [1K-4
TETbHOE U3Y-|NEKIUW; OTYeT
HUE ras3a 4epe3 OTBEpCTHS. 3yB
yeHue  y4de0-|mo mabopatop-
YpaBHeHue bepnynnu. N N
. 4 4 HOW nuTepary-|HOW  paboTe;
CrpyitHoe IBM)KEHHE ra3a.
pBI; TIOATOTOB-|pacyeT IpakK-
Temmo- u MaccomepeHoc.
Ka K Jjabopa-|TUYECKOro 3a-
SIBneHwMsI, 3aKOHBI U YpaB- .
TOPHOI paboTe |1aHus.
HEHUS TIepeHOca BeIlle-
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CTBa, TeIJIla U UMIYJbCa:
TEIIONPOBOAHOCTh, KOH-
BEKILIMsI, U3NydyeHue, nud-
byzus.
Tema 3. TemmonpoBonu- Camocrosi- Koncnekr OIIK-1
HOCTh. Jluddepenmnmans- TenbHOE U3y-|nekuuid; otuer|IIK-4
HOC YPaBHECHHE TEIUIONPO- yeHne  y4eO-|mo maboparop-|3yB
BogHOCTH. TeronpoBon-| 4 | 4/4U | 4/41 HOW nuTepary-/HOi  pabore;
HOCTh IPU CTAIIHOHAPHOM pBI; TOATOTOB-|pacyeT TpaK-
U HECTallMOHAPHOM PEXHU- Ka K Jiabopa-|TU4ecKoro 3a-
Mme. Terutonepenaya. TOPHOI paboTe | 1aHusl.
Tema 4. KOHBEKTHBHBIN OIIK-1
TEIUIO- W MAacCONEPEHOC [1K-4
pu CBOOOAHOM U BBIHYXK- CamocTos- Kouncnekr 3yB
JICHHOM Te4yeHuu. ['mapo- TEJIbHOE  U3Y-|JIEKUUW; OTYET
TUHAMHYECKUH M TEerio- yeHne  y4el-|mo maboparop-
BOM IOTpaHWUYHBIC CJIOW.| 2 2 2 HOW JITepary- HOH  pabore;
Paguanuonusiii temio- u pBI; MOATOTOB-|pacyeT IMpak-
MacconepeHoc. OCHOBHBIE Ka K Jiabopa-|THYECKOTO 3a-
MOHSTHUS U 3aKOHBL. Buabl TOpPHOI paboTe |1aHus.
JTYYUCTBIX MTOTOKOB.
CHo>XHBIN TEII000MEH.
Camocros- Koncnexr OIIK-1
Tema 5. Temnoreneparus TenbHOE u3y-|nekuuid; otuer|I1K-4
3a CYET C)KUTaHMS TOIUIM- yeHue  yueO-|mo jaboparop-|3yB
Ba. OCHOBHBIEC XapakTepu-| 2 2 2 HOW nuTepary-/HOil  pabore;
cTukd ToruuBa. OCHOBBI pBI; TOATOTOB-|pacyeT TpaK-
TEOpPUHU TOPEHHUS. Ka K Jiabopa-|TH4ecKoro 3a-
TOPHOM paboTe | 1aHusl.
Camocros- Koncnexr OIIK-1
Tema 6. PacueTsl monHoro N
TenbHOE U3y-|nmekuuid; otuer|I1K-4
U HENOJHOTO TOpEHUs
. yeHHe  yudel-|mo jaboparop-|3yB
TOTIMBA. Y CTpPOWCTBA ISt . .
2 221 | 2/21 HOW nuTepary-|HOi  paborte;
CXKWTaHus ToruimBa. Temn-
pBI; TOATOTOB-|pacyeT TpaK-
JoreHepalus  3a  CUeT
Ka K Jjabopa-|TUYECKOro 3a-
DIIEKTPOIHEPTHH. .
TOPHOI paboTe | 1aHusl.
Camocrosi- OIlK-1
TenbHOe  BBI-|Pacuer  kon-|IIK-4
KonTponbnas pabota 3,15 |nmonmHeHue TPOJIBHOM  pa-|3yB
KOHTPOJIBbHON |OOTHI.
paboThI
[IpomexxyTounast arrecra- 35,7 Dk3amMeH  |DK3aMeHalu-
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U (PK3aMeH) OHHas1  BEJO-
MOCTh
Htoro 17 |17/6U|17/61| 18,15

5 O6pa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

s pemieHuss npelycCMOTPEHHBIX BHMJIOB Y4eOHOH paboOThl NMPU H3YyYEHUU JAUCLUILUIMHBI
«Temnodusuka» B KauecTBe 00pa30BaTEIbHBIX TEXHOJIOTUI HCIOIB3YIOTCS KaK TPAJULIMOHHbIE, TaK
U MOJlyJIbHO-KOMIIETEHTHOCTHbIE TexHoJoruu. [lepenaya HEOOXOAMMBIX TEOPETUUECKUX 3HAHUN U
(dbopmMHpoBaHUE MPEICTABICHUN 110 KypCy MPOUCXOJUT C IPUMEHEHUEM MYJIbTUMEAUHHOrO 000py-
noBaHMsl. JIEKIMOHHBIA Marepuall 3aKkperuisieTcs Ha JlabopaTOpHBIX padoTrax, /i€ IPUMEHSETCs
COBMECTHasl JAE€ATENbHOCTb CTYIEHTOB B I'pYIINE, HAIIpaBJIeHHAsl Ha pelieHue oOuel 3a1auu nyTem
CIIOKEHMS pe3y/bTaTOB MHAUBUAYAJIbHON pabOTHl ujeHOB rpymmbl. sl pa3BUTHS U COBEpILEH-
CTBOBAaHUSI KOMMYHUKATUBHBIX CIIOCOOHOCTEN CTYIEHTOB OPIaHU3YIOTCS MPAKTUYECKHE 3aHATHUS B
BUJIC JUCKYCCHH, aHAIM3a PeajbHBIX MPOOJIEMHBIX CUTYAIlMd M MEKIUCUUIUIMHAPHBIX CBS3CU W3
pasIn4YHbIX OOJsilacTell B KOHTEKCTe pemaeMoil 3agauu. CamocrosiTenbHas paboTa CTUMYIMPYET
CTYZICHTOB K CaMOCTOSATEIbHON MPOPadOTKE TEM B MPOIECCE HAMMMCAHUS pedepaToB, MOJITOTOBKH K
JUCKYCCUSAM, U TECTUPOBAHUIO.

6 YueOHO-MeTOAMYeCKOe 00ecleyeHne CaMOCTOSITeIbHOM padoThl CTY/ICHTOB

OrneHouHble CpeACTBa JUIsl TEKYLIEro KOHTPOJS yCIIeBaeMOCTH, IPOMEKYTOUHOW aTTecTa-
IIUH IO UTOTaM OCBOEHHUS TUCIIUILIIHEIL:
. OCHOBHBIE 32aKOHOMEPHOCTH MEXaHUKH MEYHBIX Ta30B.
. CBOOO/IHbIE W YaCTUYHO OTPaHUUYEHHBIE CTPYIHbIE TEUEHUS.
. OrpanuyeHHble CTpyiHbIe TeueHus. ITHKEKTOp U 3KEKTOp.
. [Torepu sHEPTUYM TIPU TBUKEHUU TA30B.
. Bugpl nepenoca temnotsl. OCHOBHbIE TOHATHUS U ONPEICICHHMSL.
. JuddepennmanbHoe ypaBHEHHE TETUIOMPOBOIHOCTH. [ paHUYHBIE YCIIOBHSI.
. Koo unment reronpoBogHOCTH cTajel U pakTOpbl, BIUSIOMINE HA HETO.
. CrauvoHapHasi ¥ HecTallMOHApHAas TEIIONPOBOIHOCTD
. KonBexTuBHBII TerooOMeH npy cBOOOTHOM U BHIHYK/IEHHOM JIBH)KEHUH I'a30B.
10. KpurepuanbHble ypaBHEHHsI KOHBEKTUBHOT'O TEIIOOOMEHa.
11. TennooOMeH u3nyyeHreM. BUabl Ty4HCTHIX TOTOKOB.
12. Oco6eHHOCTH U3ITy4YEeHHUS ra30B.
13. TerooOMeH H3Ty4yeHHEM MEXIy TelaMHu, MPOU3BOJIBHO PACIOJIOKEHHBIMH B IIPO-
CTpaHCTBE.
14. YrnoBble KO3 GUIMEHTH U3TYYESHUS.
15. TennmooOMeH H3lTydeHUEM IPU HATMYUHU SKPAHOB MEXTy TOBEPXHOCTSIMH.
17. OcHOBBI Teopuu Moa00Us U MOACTUPOBAHUS TEIUIOTEXHUYECKUX U TEIIOdHEpreTHye-
CKHX MPOIIECCOB U 000PYyI0BaHMUS.
18. OcHOBBI pacueTa HarpeBa «TOHKHUX» U «MAaCCUBHBIX)» 3aTOTOBOK.

O 0 1N DN B W~



7 OueHoYHbIe CPeACTBA /sl IPOBeAeHUs MPOMEKYTOUYHOI aTTecTaluu

a) Ilnanupyemble pe3yabTaThbl 00y4eHHS] M OLIEHOYHBIE CPeACTBA /Jisl NPOBeAEHUSs
NMPOMEKYTOYHOM aTTeCcTalluM:

CTpyKTYpHBIii
3JIeMEeHT
KOMIIETEeHI[UH

Ilnanupyemblie pe3yJib-
TaThl 00y4eHHs

OueHouHbIE cpeCcTBa

OIIK-1. '0TOBHOCTBIO UCITIOJIB30BATh (PyHAAMEHTaIbHbIC OOIIEUHKEHEPHbIE 3HAHHS

3HaTh:

bazoBble 3HaHMs B 00Ja-
CTH  €CTeCTBEHHOHAY4-
HBIX JUCHUIUINH, OCHOB-
HbIe TpOOJIEeMBI  ecre-
CTBEHHOHAYYHBIX  JIUC-
OUIINIMH, OCHOBHBIC MC-
TOJBl PEUICHUs TPOoOIIeM
CCTCCTBCHHOHAYYHBIX
JHMCIUIIIHH.

Ilepeuens meopemuueckux 60npocos K IK3ameny:

. TepMoMHaMKKa U MEXaHUKA ra30B.

. DHTaNbIMNs, TEIUIOTA.

. OCHOBHBIE YpaBHEHUS TEUEHUS Ta3a.

. OCHOBHBIE CBEICHHS U3 MEXAaHUKU I'a30B.

. Pexumbl ABMOKEHUSI JKUAKOCTH.

. cTeuenne raza yepes3 OTBEPCTHS.

. YpaBuenue bepnymiu. CtpyiiHOoe JBUKEHHE ra3a.

. Temno- n maccomnepeHoc.

9. SIBneHus, 3aKOHBI W ypaBHEHHs IIepeHOCa Bellle-
CTBa, TEIIa M MMIIYJbCa: TEIJIONPOBOJHOCTh, KOH-
BEKIIMsI, u3nyyeHue, mupdysus.

coONO Ol A~ WN K-

YMmers:

Boeibpate Meroauku Oa-
30BBIX 3HAaHUU B 00JACTH
€CTECTBEHHOHAYYHbBIX

TUCHUIUIMH;  TPaMOTHO
[IOCTaBUTH 3a/ady, M0J0-
OpaTb METOJIUKY HCCIIe-
JIOBAaHUS U PELICHHUS IIO0-
CTaBJICHHON TMpoOJIeMBl;
IPAaMOTHO TMOCTaBUTH 3a-
naqy, nojgoOpaTh MeETO-
JTUKY HCCIECNOBAaHUA U
peLIEHHs] TMOCTAaBJIECHHOU
npoOJeMbl U PEUIUTh €€
pPa3HBIMHU CIIOCOOAMH.

Ilpumepnoe npakmuueckoe 3a0anue 014 IK3AMeEHA:
1. B kakux equHUIIAX U3MEPSIETCS KOJTUYECTBO TETLIO-
ThI?

1. °C;

2. KI/M;
3. JIxk;
4. H/m

2. Ter1onpoBOAHOCTh KaKUX MaTepHaJIOB HAaHOOIIb-
mias’?

1. MeTtamios;

2. l"a30B;

3. TBepIbIX TEIN - TUIICKTPUKOB;

4, Kungkocrei.

3. Ot Kakux mapaMeTpoB 3aBUCUT KOIPPUIIUEHT TeN-
JIOTIPOBOJHOCTU?

1. OT BUJa IBHKEHUS KUIKOCTH,

2. Ot Temriepatypbl U PU3NIECKUX CBOICTB Be-
IIECTB;

3. OT Macchl ¥ MJI0IAN TOBEPXHOCTHU TEINa;

4, OT KoJIMYeCcTBa NOIBEIECHHOMN TEIIOTEI.

4. Kakoe u3 YPaBHCHUC TINIOTHOCTU TCIJIOBOT'O ITOTOKA
COOTBETCTBYCET NIEPCHOCY TCIJIOTHI TCILJIOIPOBOJIHO-
CTBIO UCpE3 OHHOCHOﬁHyIO IJIOCKYHO CTCHKY:

o
1. q:z(tz_tl);

2. g =—Agradt;

3. q=alt, -t,);

4 qzi(tz_tl)-
o




CTpyKTYypHBIii

Ilnanupyembie pe3yJib-

3JIeMEeHT OueHoYHBIE CpeCTBA
TaThl 00y4eHHs
KOMIIeTeHIIUH
5. Ilo kakoMy U3 YpaBHEHUU PAaCCUUTHIBACTCS TEILIO-
nepejaaya 4yepes3 CTeHKY?
1 _ ;L(t a1 Lo )
o
2 qg = ZLcl ZLc(lf1+1)
pILS
i=1 /’Li
7 —7
3 q _ orcl orc2
1 o 1
— 4+ —+
o, A o,
6. Yka3arp, KaKOMy WHTEpBAIY 3HAYCHUN KOAPPHUIIH-
€HTa A COOTBETCTBYET TEIUIONPOBOJHOCTH CTaJICH.
1. 20-50Bt/(m°C)
2. 0,07-4Bt/(m°C)
3. 0,007 -0,07 Br/(m °C)
7. B xakux equHULaX u3Mepsercs KodpUIMEHT Tel-
JIOTIPOBOAHOCTU?
Bm
1. —
Bm
2. IETE
M epad
Bm
3. —
M-2pad
4. Bm.
8. Koo punuenr remnonepenaun xapakTrepusyeT UH-
TEHCUBHOCTb NEPEAayYM TEIUIOTHI:
1. OT oxHOM cpeabl K IpYyro;
2. BHyTpH TBEpIBIX CTEHOK;
3. OT oztHOM Cpenbl K APYTroi uepe3 pa3aeiu-
TEJbHYIO CTEHKY;
4. OT )XuaKOCTeH K TBEPABIM CTEHKAM.
9. Yucno ®@ypwe onpenenser:
1. PesxxuM IBYOKEHUSI KUIKOCTH;
2. TepMHuUyeCKyr0 MAaCCUBHOCTb TEIT;
3. bespa3mepHoe BpeMst HarpeBa,
4. du3nyecKue napaMeTpbl BEIIECTBA.
Bnaners: Haspikamu  nposenenus | Ilpumep 3a0anua na pewienue 3a0au u3 npogeccu-

aHaluM3a ITOCTaBJIEHHOU
3aJaud; HaBBIKAMH IIpO-
BEJICHUS aHalW3a IIo-
CTaBJICHHOHN 3aJaud, BbI-
060pa METOIUKH pelIeHUs
MIOCTaBJICHHONW  3a/1a4H;
HaBBIKaAMH IMPOBCACHUA

OHAIbHOU 001acmu:

3amaua 1. Ilnockas meyHast cTeHKa COCTOUT U3
CJIOS OTHEMOPHOTO MaTepuajga TOJNIIHHOW Si, M H
TETUIOU30JISIIIMOHHOTO cos TonuHo Sz, M. Koad-
(bUIUEHTH! TEIJIONPOBOJHOCTH CJIOEB PAaBHBI: MEPBO-
ro A,, Br/(m K), Broporo 4,, Br/(m K). Temnepatypa

I'a30B OMLIBAKOIHWX BHYTPCHHIOIO IOBCPXHOCTH
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CTpyKTYypHBIii
3JIEeMEHT
KOMIIETEeHIIUH

Ilnanupyembie pe3yJib-
TaThl 00y4eHHs

OueHoYHBIE CpeCTBA

aHajlu3a IOCTaBJIECHHOU
3aauu, BbIOOpa METOIH-
KU pPEUIeHUs IOCTaBJICH-
HOM 3a/1a4d U peuIuTh e€
pasHBIMU CIIOCOOAMHU.

cTeHku tr, C; Ko3QPUIIMEHT TEeIIO0TAauYN K BHYTPEH-
Hell crenke «,, B1/(M'K); oT HapyxHOH CTEHKH K
BO3IYXy «,, BT/(M'K). Ilnomanp cren f, m. Tem-
neparypa BO3[yXa, OMBIBAIOIIET0 HAPY>KHIOW IIO-
BEPXHOCTh CTCHKH tg, °C.

HeoOxonumo onpenenurs:

a) oO1iee TEmIOoBOE COMPOTHUBIICHUE OT ra3oB U
Bo31yXy - R, O0muii koadduimeHT terionepenaun
K, TUIOTHOCTH TEMJIOBOrO TOTOKAa ( M KOJHYECTBO
TeroTel QQ, TepseMoe CTEHKOM IpH TpexX BapHaHTax
YKa3aHHBIX B TAOIUIE 2;

0) HaiiTu TemrepaTypsl B CThIKe cioes tl, t2 13
JUTSI T€X 7K€ BAPHAHTOB;

B) MIOCTPOUTH JIJIsl TPETHErO BapuaHTa rpaduku
pacnpezeneHust TeMIepaTypsl B KoopanHaTtax t-S u t-
R; cpaBHUTH ¢ TemmepaTypamu, HMOJy4YE€HHbIMU aHa-
JUTHYECKUM ITyTeM ( TI0 (hopMmyTam);

T') ONPENeIUTh CHIKEHUE MOTeph Terjia BO BTO-
pPOM H TPEThEM BapHAHTaX MO CPABHEHUIO C MEPBHIM
(B mpouenrax). [lorepu mpu mepBoM BapHaHTE MpPH-
aumarorcst 3a 100%;

I) pe3yiabTaThl pacyeToB NPEJCTaBUTh B BUJEC
tabiuubl 1 (Ilpun. 1.) u cnenars BBIBOJBI O POJHU
TEIJIOBOM M3OJISIHUH ISl CHUKEHHS TOTePh TeIUia ue-
pe3 kimanky. BapuwanTel 3amaud gaHbl B Tabiuie 2
(ITpumn. 2).

[IK-4. ['0TOBHOCTHIO HCIIOIL30BaTh OCHOBHEIC MOHATHUA, 3daKOHBI 1 MOACIIM TCPMOANHAMUKHU, XU-
MHYECKOM KHHCTHUKH, ICPCHOCA TCIIJIA U MACChI

3HaTh:

OcCHOBHBIE OIpeACIICHUs
M MOHATHS 0a30BLIX 3Ha-
HHH B 00JIacTH ecTe-
CTBEHHOHAYYHBIX  JHC-
[UTUIAH. dyHnameH-
TaJlbHBIE OCHOBBI €CTe-
CTBEHHOHAYYHbIX  JHC-
MIIJINH, OCHOBHEIE Me-
TOABl PELIEHUS TUIOBBIX
3aJ]a4 10 M3BECTHBIM al-
rOpuTMaM M TpaBUJIaM.
OCHOBHBIE ~ 3aKOHOMEP-
HOCTH TPOIECCOB MACCO-
nepeHoca MPUMEHUTEIb-
HO K TCEXHOJIOTHYCCKUM
mporieccaMm, OTHUCHIBATh,
paccuuThIBaTh W aHAJIU-
3UpOBATh TPOIECCHI Tie-
peHoca Termjia M MaccChl,
BBIJIEIISITh (bakTopsl,
ONpeNENAoNIe UX WH-

Ilepeuens meopemuueckux 60npocoeé K IK3ameny:

1. TeronpoBoaHoCcTh. JuddepennuansHoe ypaBHe-
HUE TEIJIONPOBOAHOCTH.

2. TennonpoBOJHOCTh MPU CTAlMOHAPHOM U HECTa-
LIHOHAPHOM pEXUME.

3. Terutonepenavya. KOHBEKTUBHBIN TEIJIO- U MAacco-
NEPEHOC IPU CBOOOHOM U BBIHYKJICHHOM T€UEHUU.
4. TunponMHAMUYECKUH U TETUIOBOM MOTpPaHUYHbBIC
CJIOH.

5. PagmarmonHBIA TeTuio- W MaccornepeHoc. OCHOB-
HBIC IIOHATHS U 3aKOHBI.

6. BuibI Ty4HCTHIX TIOTOKOB.

7. ClOXHBIHN TEII000MEH.

8. Temorenepanus 3a c4eT CkUTaHus TorutuBa. Oc-
HOBHBIE XapaKTEPUCTUKU TOILIIUBA.

9. OcHOBBI TeopuH ropeHwusl. PacueTsl MONHOTO U He-
IIOJIHOT'O TOPEHHUS TOILJINBA.

10. YcrpoticTBa Ui C)KUTaHHUS TOIUIMBA. TerioreHe-
panus 3a c4eT IEKTPOIHEPTUH.
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CTpyKTYypHBIii

Ilnanupyembie pe3yJib-

3JIeMeHT OueHoYHbIE CpeICTBA
TaThl 00y4eHHs
KOMIeTeHIUH
TEHCUBHOCTb.
YMerTs: OOBSCHATL  TUNUuHbIC | [Ipumepnoe npakmuueckoe 3a0anue 01 IK3AMEHA:
Mozenu 3azxad B oonactu | 1. ITpu xakux 3HayeHusx yucia buo teno sBisercs
TemI000MeHa.  00CYX- | TepMUUYECKH TOHKHM:

nath 3P GEeKTUBHBIE CIIO-
co0bl pemieHHust mpodiIeM
TEINI0OOOMEHA CTPOUTH U
aHaJTM3UPOBaTh MaTeMa-
TUYECKHE MOJICIH Tell-
nomacconepenoca. Pac-
nmo3HaBaTh 3(P(HEKTUBHOE
pemieHre 0T Hedpek-
TUBHOTO, TIPU PEIICHUU
3a1ad CJIOXKHOTO TeIUIo-
oOMeHa.

1. Bi—0;
2. Bi — oo;
3. Bi<O;

4, Bi<0,25.

2. Kakoe yncio nogo0ust ABIsieTcs OnpenensieMbIM
Y pacueTaXx KOHBEKTUBHOIO TeruiooOMeHa?
1. Pr;

2. Nu;
3. Re:
4, Gr.

3. Kakum ypaBHEHUEM 1TOI00US XapaKTepPH3yeTCs
BBIHY)KJICHHAs1 KOHBEKIMs?

1. Nu= f(Gr,Pr);

2. Nu= f(Re,Pr);

3. Nu= f(Fo,Pr);

4. Nu= f(Bi,Pr)

4. Kakue 3HaueHus Re cooTBETCTBYIOT TypOyJIE€HTHO-
My PEXKHUMY JABHKEHUS KHUAKOCTU B TpyOax (KaHasiax)

1. Re >1300;
2. Re < 9300;
3. Re >10300;
4, Re > 2300.
5. Yucno Peitnonpaca onpenensiercs mo Gpopmyne
1. Re= W—d 2. Re= W—d

7] v
3. Re= —d 4, Re= Ll

/4

6. Kakoe 3HaueHHne NOrIomaTeNbHON ClIOCOOHOCTH
uMeeT a0CONOTHO YEePHOE TEIO:

1. A<l1;
2. A=0;
3. A=1;
4. A>1

7. Kako#i U3 mpuBeACHHBIX 3aKOHOB TIPUMEHSIETCS TSI
pacueToB TEIJI000MEHa U3TydeHUEM?

ot
1. qg=—A—

on

2. gq=oa(t,.—t )
(ﬁ)

8. Kakwue ra3pl 00J1aar0T W3 Ty9aTeIbHON 1 TIOTJIONIA-

3. q=&%*c
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CTpyKTYypHBIii

Ilnanupyembie pe3yJib-

3JIEeMEHT OueHovHbIe cpeaACTBa
TaThl 00y4eHHs
KOMIIETEeHIIUH
TEIbHOU CIIOCOOHOCTHIO?
1. He, Ar, Ne;
2 N2, Oz, H2
3. Hzo, COg, SOz
Bnaners: Cnocobamu nemoHnctpa- | [lpumep 3ad0anus na pewenue 3aoau u3 npogeccu-
UUA yMEHUS  BJAJCTh | oHanbHOU 0O1acmu:
coopom uHpopmanuu 3agava 2. B neub ¢ MOCTOAHHOMN TemIlepaTypou
JUIS  TEIUIOTEXHUYECKUX | tad, °C, moMeniaercs CTATbHON IMIMHIDP AXAMETPOM
pacuéroB.  Cmocobamu D, m. HauyanbHas Ttemmneparypa meTajia COCTaBJseT

cbopa u ananuza uH)Op-
Malud O TEMmI000MeH-
HBIX TIpoIeccax KOHBEK-
[UeH, W3IyYeHHeM |
TETUIONPOBOAHOCTBIO.

Merogamu pacdera mpo-
IIECCOB KOHBEKTHUBHOT'O
TEIJI0- ¥ MacCOIEPEHOCA,
nepenavn Teria u3iyue-
HHEM M MOJICKYIISAPHOI
TETUIONPOBOAHOCTBIO.

taay, °C KoaddpunueHT TerionpoBoJHOCTH CTAIN Acr,
Bt/(m rpan); temmoemkocth Cer, KJDK/(Kr Tpan),
TJIOTHOCTH PCT, Kr/M°. Koo uimenT Temmooraaun ot
nevyHbIX ra3oB o OmnpenenuTbh BpeMms Harpera T, 0
MOMEHTa JOCTHIKEHUS  TeMIeparypbl  tmos, 0C
.TEMIIEPATYpPY LEHTPA tuenr B MOMEHT BbIIaYM METAJUIA
u3 neuyn. Termnodusnyeckne mapamerpbl CTaId: KO-
3 PUIMEHT TETIONPOBOIHOCTH Acr, TEIUIOEMKOCTH
Cer, TUIOTHOCTD Pcr, CYUTATH HE3aBUCAIIMMU OT TEM-
nepaTypebl.

PaccuuTarh TemmepaTypHOe TIOJN€ HEOTpaHU-
YEHHOTO IWIMHApA Ui 3HaYeHWi pamuyca r=r0) r=

1 2
r or==r

3, 3 , r=Rno dbopMysiaM U CpaBHUTH C pac-
CUUTAHHBIMH Orop, Ouenr, tuenr MO muarpammam J[.B.
Bbynpuna. BapuanTtel mpencraBieHsl B Tabnuiue 3.
(ITpum. 3).

[Ipunoxenue 1

BapI/IaHTLI 3aJa4uun

Temmnepartypa, °C

tr f1 o 3 te

be3 TennoBoi M30JIAIINH

TCIIJIOBBIC TTOKA3aTCIIN

TeMIEepaTypbl MOJTYYCHHBIE

AHAJIUTUYCCKU

rpaduyecku

C Ter10BON U30IALIUEH

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEPATyphl NOJIYYECHHBIE

AHAJIUTUYCCKU

rpaduyecku

C yABOEHHOM TEIJIOBOMN M30JISIIINEN

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEPATYPHI OJTYYEHHBIE

AHAJIUTUYCCKU

rpaduyecku
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CHukeHme noTephb TEIUIOTHI MO CpaB-

HCHHIO:

C IICPBBIM BAPpHAHTOM

C BTOPBIM BapHaHTOM

C TPCTUM BAPHAHTOM

[Tpunoxenue 2

Ne Janubie ycnoBus 3anauun Nel
BapI/Ié_lHTa St S2 A A, tr, s, oy, 0z, f
M M Br/MK | Br/MK °C °C Br/M*K | Br/m?K

1 0,23 0,115 1,0 0,1 1000 15 100 20 15

2 0,23 0,23 1,2 0,1 900 10 120 20 12

3 0.46 0,065 0,9 0,3 1200 20 80 19 18

4 0,46 0,115 1,3 0,2 1350 5 150 18 15

5 0,345 0,23 1,2 0,4 850 10 120 20 11

6 0,23 0,115 1,1 0,3 850 8 110 21 10

7 0,345 | 0,065 14 0,2 900 20 130 17 14

8 0,46 0,10 1,6 0,1 1200 30 100 15 17

9 0,23 0,130 1,1 0,15 900 10 120 15 13

10 0,46 0,23 1,0 0,3 1300 15 140 16 12
11 0,46 0,13 0,9 0,35 1200 10 130 17 15
12 0,46 0,10 1,0 0,25 1250 5) 115 20 18
13 0,23 0,23 1,1 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12
15 0,345 0,10 1,2 0,1 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10
17 0,345 | 0,115 1,3 0,2 1000 10 125 20 11
18 0,46 0,23 1,1 0,1 800 5 100 20 18
19 0,46 0,115 1,3 0,2 1000 20 15 17 20
00 0,23 0,23 1,1 0,1 800 5 100 20 18

[Tpunoxenue 3

Ne tstb D {uau }bCT CCT Per o tnor
1 1300 0,24 14 30 0,54 7820 250 1200
2 1200 0,17 20 28 0,50 7840 200 1120
3 1100 0,15 40 35 0,63 7800 180 1040
4 1400 0,30 60 28 0,61 7850 310 1250
5 1400 0,25 12 25 0,57 7810 350 1100
6 1400 0,28 50 29 0,54 7800 340 1200
7 1300 0,32 10 30 0,52 7780 300 1150
8 1300 0,23 20 25 0,62 7820 280 1200
9 1300 0,20 25 33 0,60 7850 270 1250
10 1250 0,24 24 35 0,55 7850 260 1150
11 1250 0,18 20 27 0,51 7800 250 1100
12 1250 0,19 10 29 0,54 7790 255 1050
13 1200 0,30 17 25 0,60 7800 240 1080
14 1200 0,35 15 30 0,52 7850 250 1100
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15 1200 0,23 20 20 0,61 7820 240 1120
16 1150 0,19 30 18 0,53 7830 200 1060
17 1150 0,15 25 23 0,55 7840 210 1050
18 1150 0,20 14 24 0,60 7800 220 1080
19 1200 0,30 24 28 0,63 7850 240 1100
20 1400 0,25 12 25 0,57 7810 350 1100
21 1200 0,30 15 25 0,60 7800 240 1080
22 1150 0,20 14 24 0,60 7800 220 1080

0) Ilopsaok nMpoBegeHUus1 MPOMEKYTOUYHON aTTECTALMM, NOKA3aTeJIM U KPUTEPUHU OLie-
HUBaHMUS.

Jlns momy4yeHust 3K3aMeHa 1o JTUCIUIUIMHE CTYACHT JOJDKEH MOoKa3aTh CIeAYIOUINe 3HAHUS,
YMEHHSI U HAaBBIKH TI0 UCTIOJIB30BAHUIO M BHEIPCHUIO PE3yIhTaTOB 00pa30BATEIILHOMN EsATEIBHO-
CTH:

— Ha OLICHKY «OTJIUYHO»:

CryneHT JOKeH MoKa3aTh ypOBEHb 3HAHUN HE TOJBKO Ha YPOBHE BOCIPOU3BENECHUS U 00b-
SICHCHU L HH(bOpMaHI/II/I, HO W MHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA Hp06JI€M H 3a4a4, HaXOXJACHHU A
YHHUKAQJIbHBIX OTBETOB K MpoOJieMaM, OIICHKU U BBIHECEHUS KPUTHUECKUX CYKIEHUH; CTYyIEHT J0-
JKEH TIPEIOCTABUTh BBITIOJHEHHOE 3a/IaHue, B KOTOPOM OBLTH OBl OTPAKCHBI TPOOJIEMBI, KacaroIIne-
Csl BCEX aCMEKTOB U3y4aeMOU TUCIUILIUHEIL.

— Ha OIICHKY «XOPOI0Y:

CryzneHT BiaJieeT TEPMUHOJIOTUEN U3ydYaeMOl TUCHMILIMHBI; CTYACHT MOXKET MTOKa3aTh 3Ha-
HUS HA YPOBHE BOCIIPOM3BEICHHS M OOBSCHEHUs MH(DOpPMAIMHM H3y9aeMOW JUCHUILTUHBI; MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PELICHH MPOCTHIX 3a/1a4.

— Ha OIICHKY «y/10BJIETBOPHUTEIbHOY!

CryzneHT BiaJieeT TEPMUHOJIOTUEN U3ydYaeMOl TUCLUMILIMHBI; CTYACHT MOXKET MTOKa3aTh 3Ha-
HU Ha YPOBHC BOCIIPOU3BCACHUA U 00BSICHEHUS I/IH(l)OpMaIII/II/I I/IBy‘-IaCMOﬁ JUCHUITIIIMHBI; HC MOXET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HEeY/0BJIETBOPUTEIbHO:

CTyneHT BiajgeeT TEPMUHOJIOTHEN M3yd4aeMOW NHMCLUMILUIMHBL;, CTYJEHT HE MOXET IOKa3aTb
S3HAaHUA Ha YPOBHC BOCIHPOU3IBCACHUA U 00BsICHEHNS I/IH(i)OpMaIII/II/I MsyqaeMoﬁ JUCHUIIIIMHBI, HE
MO>KET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS TPOCTHIX 3a/au.

8 YueOHo-MeTOnM4YecKoe M HH(pOpMALOHHOE 00eclieYeHHe U CHMIINHBI

a) OcHoBHas1 IMTEpPaTYpA:

1. d3ro3ep, B.A. TermmoTexnuka u TeruioBast paboTa rneuei [ DIeKTpOHHBIN pecypc]: yueOHoe
noco6ue / B.A. [[3t03ep. Cankr-IlerepOypr: Jlans. 2017. 384 c.
https://e.lanbook.com/reader/book/93750/#1

2. Kpyrnos I'.A. TennorexHuka: [DaeKTpoHHBIH pecypc]: yuebHoe nocobue. CII6.: Jlans.
2010. 208 c. https://e.lanbook.com/reader/book/3900/#1

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

1. JIucuenko, B.I'., lllenokos, S1.M., Jlageiruues, M.I'. TommuBo. PanpoHanbHOe CXKUTaHUE,
yIpaBJeHUE M TeXHoJormdeckoe ucrnonb3oBanue: CrpaBounuk [Tekcr] / B.I'. Jlucuenko, .M.
[lenokos, M.I". JIagpiruues. M.: Temnorexuuk. 2003. 604 c.

2. KynmuaoB, A.A. I'mnporazonunaamuka: YdueOHOe mocodne [DaekTpoHHBIA pecype] / ALA.
Kymuaos. M.: UTHOPA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

3. Kymunos, A.A. Temiomaccooomen: YueOHoe mocobue [DaekTponHsiii pecypc] / A.A.
Kymuaos. M.: HUL] UH®PA-M. 2015. 375 c. http://znanium.com/catalog/product/463148

4. bproxanos, O.H. [llepuenko, C.H. Temmomaccooomen: Yueonuk [Tekcr] / O.H. Bproxa-
HoB, C.H. llleBuenko. M.: HULI Uudpa-M. 2012. 464 c.
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http://znanium.com/catalog/product/258657.
5. Marseesa, I'.H., Taprakosckuii, F0.U, Cennukun, b.K. DxcrniepuMenTansHoe Ucciaea0Ba-

HHUE TPOIIECCOB TemiooOMeHa: yueOHoe nocobue [Tekcr] / I'.H. Marseea, 0.1 TaprakoBckwit,
b.K. Cennukun. Marauroropck: ®I'bOY BIIO «MI'TY». 2011. 76 c.

B) METOAHYECKHE YKAZAHUS:

1. MarseeBa, I'.H. Ilepenaua TemnoTsl yepe3 CTEHKY NPHU CTALIMOHAPHOM TEILJIOBOM peXuMe (J1ab.
pabota Nel) [Tekcr]: meTon. yka3anus K BBIIOJHEHUIO J1a0. pabote / I'.H. MarBeeBa - Maruuro-
ropck: M3n-Bo Marautoropck. roc. TexH. yu-ta um. [.M1.Hocosa, 2015. - 12 c.

2. MarseeBa, I.H. HarpeB maccuBHBIX Ten mpu rpannyHbix ycnoBusx I pona (1ab. padora Ne3)
[Tekct]: MeToa. ykazaHus K BBITOTHEHUIO J1a0d. padotsl / [.H. MarBeeBa - Maraurtoropck: M3n-Bo
Marnuroropck. roc. Texs. yu-ta uMm. I'.11. Hocoga, 2015. 11 c.

4. Marseesa, ['.H. HccnenoBanne KOHBEKTUBHOTO TEINIOOOMEHA MPU BBIHYXJACHHOM MPOAO0IHHOM
O0TEeKaHWM IUIACTUHBI IMOTOKOM Bo3ayxa (y1ab. pabora Ne9) [Tekcr]: Meroxa. ykasaHHs K
BBITIOJIHCHHIO J1a0. padoTel / I'.H. MarBeeBa - Maruuroropck: M3a-Bo MarHuToropck. roc. TeXH.
yu-ta uM. [.11. Hocosa, 2015. - 9 c.

5. MarseeBa, ['.H. TennoBoii pacuer TerooOMeHHuka [TekcT]: MeTOA. yKa3zaHUS yKa3aHHS I10
Kypc. npoektupoBanuio u PI'P / I.H. Marseesa, T.Il. CemenoBa — Maraurtoropck: M3a-so Maruu-
TOTOpCK. roc. TexH. yH-Ta um. .M. Hocosa, 2016. - 51 c.

6. TuxonoB A.B., CokomoBa M.C. H3ydeHue CBOWCTB CBOOOIHBIX (HEOTPAHHMYCHHBIX)
TypOyJIEHTHBIX CTpYyi. - MaruuTtoropck: M3a-Bo Maruutoropck. roc. Texs. yu-ta um. I'.J1. Hocosa,
2017.-10c.

7. TuxonoB A.B., CokxomoBa M.C. HMccrnenoBanue 3aKOHOMEPHOCTEH CTpyiHOro mpubopa. -
MarnuToropcek: M3n-Bo Marautoropek. roc. Texs. yH-ta um. .M. Hocosa, 2017. - 10 c.

8. TuxonoB A.B., CokomoBa M.C. Ilpaktuueckoe IpuUMEHEHHE YypaBHeHHMs bepHymnu. -
MarnuToropck: M3n-Bo Marautoropek. roc. Texs. yH-ta um. .M. Hocosa, 2017. - 10 c.

r) I[Iporpammuoe odecnieuenne u UnTepHeT-pecypcebl

1. MexayHapo/Hast cripaBouHas cuctema «Iloampea» polpred.com orpacis «O0pa3oBanue,
Hayka». — URL.: http://education.polpred.com/.

2. HanmonaneHast MHPOPMAIIMOHHO-aHAINTHYECKAsI CUcTeMa — POCCHIICKMIT MHIEKC Hayd-
Horo nutupoBanus (PUHILI). — URL: https://elibrary.ru/project_risc.asp.

3. Tlouckomas cucrema Axagemus Google (Google Scholar). —  URL:
https://scholar.google.ru/.

4. Uadpopmanrionnas cucrema - EamHoe okHO mocTyra K MHGOPMAIIMOHHBIM pecypcaM. —
URL.: http://window.edu.ru/.

5. @enepanbHOE TrOCYAApCTBEHHOE OrOKETHOE yupexjeHue «PDenepanbHbIi HHCTUTYT
MPOMBIIIUIEHHOW COOCTBEHHOCTHY. — Pexxum goctyma: http://wwwl.fips.ru/.

Haumenosanue 110 Ne moroBopa CpoK AeiCTBUS TUIEH3UN
CranpapTHbie
Microsoft Windows 7 J-757-17 ot 27.06.2017 27.07.2018
J-1227 o1 08.10.2018 11.10.2021
Microsoft Office 2007 Nel35 ot 17.09.2007 Beccpouno
Kaspersky Endpoint J1-1481-16 ot 25.11.2016 25.12.2017
Security mist OuzHeca — J-1347-17 o1 20.12.2017 21.03.2018
CraHgapTHBIHA J1-300-18 o1 21.03.2018 28.01.2020
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7Zip

CB000OIHO
pacrpocTpaHsieMoe

OeccpouHo

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCUUIIMHBI (MOIYJIs1)

Tun u Ha3BaHHe ayAUTO-
pum

OcHamenue ayauropuu

VY4eOHble ayAUTOpUHU IS
IPOBECHUS 3aHATHH JTEKIHU-
OHHOT'O THIIA

MynbTMeIMIHBIE CPEACTBA XPAHEHHUS, IIEPEAAYN U IIPEACTAB-

neHust uHpopmauu

Y4eOHble ayAUTOpUU IS
MIPOBEICHUS J1aOOPATOPHBIX
3aHATUH, TPYNIOBBIX U UH-
JVBHTYAJIBHBIX KOHCYJIbTa-
LIAH, TEKYIIETO KOHTPOJIA U
MMPOMEKYTOUYHOM aTTECTALNU

Jlocka, MyJIbTUMETUMHBIN ITPOIKTOP, IKPaH

Y4eOHble ayAUTOPUU IS
BBITIOJTHEHUS] KyPCOBOTO
MIPOCKTUPOBAHUS, TIOMEIIIC-
HUS JUIST CAMOCTOSITSIILHOM
paboThI 0OyJAOIINXCS

[Tepconanbubie KOMIbIOTEPHI ¢ TakeToM MS Office, BbIxoq0M B
HHTEepHET U ¢ TOCTYNOB B 3JETKPOHHYIO HH(POPMAIIMOHHO-

00pa30BaTENIbHYIO CPely YHUBEPCUTETA
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