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PABOYAS ITPOT'PAMMA JINCHUIIJINHBI
Paznennbl pabdoyeil nporpaMmMmbl
1. Ilenu ocBoeHUs AUCHUILINHBL [lepedeHp MIaHUPYEMBIX Pe3yIbTaTOB O0yUCHUS.
2. MecTo TUCIMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON TPOTrPaMMBI.
3. CrpykTypa u coepx aHue JUCIUTIINHBL.
4. IlepedyeHb yueOHO-METOIUYECKOTO OOECTICUCHHUS 111 CAMOCTOSTEIIbHON PabOThI
00yJaroIUXCs 0 TUCIUTUIHHE.
5. ®oHA OIIECHOYHBIX CPEACTB sl MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJarouxcs mno
JTUCLHUTLINHE.
6. IlepedueHb OCHOBHOU U JIOMIOJIHUTEIBHONW y4eOHOU JIUTEepaTyphl, HEOOXOIUMOM /I OCBOCHUS
JUCLUTLITUHBI.
7. Tlepedenp pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHHKAIIMOHHOM ceTn «IHTepHET»,
HEOOXOIUMBIX JIJIS OCBOCHUS TUCIIUTLIHHEI.
MeTtoauueckue ykazaHust Jisl 00y4arommxcs M0 OCBOCHUIO TUCHUTUTHHBI.
9. TlepedyeHbp HHPOPMAIIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX IPU OCYIIIECTBICHUN
00pa30BaTebHOTO MpoIiecca Mo TUCIUIUINHE.
10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM I OCYIIECTBICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUINHE.

o

Ipuiio:xkenusi K padoyveil mporpaMme QM CIUATINHbBI
[Tpunoxenue 1. AHHOTaLUs pabovel IPOrpaMMel
[Tpunoxenue 2. [IpukpersieHHbie hanibl

[Iporpamma coctaBieHa B cootBeTcTBuU ¢ TpeboBanusmu CYOC MAU, pa3paboTtaHHOTO HA OCHOBE
momudummpoBanaeix ®I'OC BO (3++) mo wampasnenuto 24.03.05 J[Buratenu neTaTelbHBIX
anmnaparoB

ABTOpPBI IPOIPAMMBI:

baoun C.B.

3aBeayromnuii odecreunBaroiei kadeapoi

THAJ

[Tporpamma ogoGpeHa:

3aBenyrouuii Bemyckatomieit kadenpoit TIIAJ[  AupexTop BbImycKaromiero ¢uianana
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1. HIEJX OCBOEHUA JUCHUIIJIMHBI. IEPEYEHD IIVIAHUPYEMBIX

KOMIIETEHIIAM U PE3YJIbTATOB OB YYEHMSI.

HCHBIO OCBOCHU OTUCHUIIINHBI Tenonepenaya sBasIeTCS AOCTUIKCHUC CIICAYIOIINX PE3YJILTATOB

ocoenus(PO):
N udgp PesysbTaT 00y4yeHus
1 V-1(OIIK- YMeTh pUMEHSATh OCHOBHBIC 3aKOHBI (DM3WKM I aHAIW3a U OOBSICHEHHS TEOPETUYECKUX U
1.2) SKCHEPUMEHTANBHBIX PE3yIbTAaTOB HHXCHEPHOH e TeTbHOCTH
2 B-6(OIIK- Bnagets mnpuemamu pelIeHUS OCHOBHBIX 33/ad, THUIUYHBIX JUIi €CTECTBEHHOHAYUYHBIX
1.3) JUCLUIUIMH; METOJaMU TEOPETHYECKOTO M JKCIEPHUMEHTAJIBHOTO HCCIIEIOBaHMS; HAaBBIKAMHU
MIPUMEHEHHSI COBPEMEHHOTO MaTeMaTHYECKOr0 WHCTPYMEHTApuUs Ui PEUICHUS] XMMHUYECKHX
3a1ad
3 3-5(0IIK- 3HaTh, KaKk NPUMEHUTh OCHOBHBIE 3aKOHBI TEIUIONEPENaud IpPU pacueTe TEIUIOBBIX MOTEPh B
2.1) UH)KEHEPHOU NPaKTUKe
4 V-3(OIIK- YMeTh TPUMEHSTh OCHOBHBIE 3aKOHBI TEIUIONEpPEeNadd TpPH pacdeTe TEIJIOBBIX IOTEPh B
2.1) WHXEHEPHOU MPaKTHKe
5 3-2(OIIK- 3HaTh OCHOBHBIE 3aKOHBI TEIUIONEPEAaYy U MEXaHU3MBI IIEPEHOCA TeTlia
2.2)
6 V-2(OIIK- YMeTh NpUMEHSATh OCHOBHBIC 3aKOHBI TETUIONIEPEIauy TPH BBITIOJTHEHUH TETIJIOBOTO aHAIIM3A.
2.2)
7 B-2(OIIK- BnaneTs HaBbIKaMM MPUMEHEHHS 3aKOHOB TEIJIONEPaauy IPU NPOBEICHUNU TEIIOBOTO aHAIN3A.
2.2)
8 3-5(0OIIK- 3HaThb OCHOBHBIE 3aKOHBI TEIUIONEpEeAaud U MEXaHHU3Mbl MEpPEeHOoca Temla B JJIEMEHTax
2.2) koHCcTpykuuu Y u JIA
9 V-7(OIIK- YMeTh NpUMEHSATh OCHOBHBIE 3aKOHBI TEIUIOMEPENaud MPU BBHIMOIHEHWU TEIJIOBOTO aHaln3a
2.2) 27IeMeHTOB KOHCTpYyKImH JIY u JIA
10 B-6(OIIK- Bnanets HaBbIKAMH pacueTa TEIUIOBBIX IIOTOKOB U TEMIIEPATYpHBIX IOJIEH B 3JIEMEHTax
2.3) koHcTpykuuu Y u JIA
11 B-12(OIIK- Bitanets HaBbIKaMu IPUMEHEHUS OOIEMH)KCHEPHBIX 3HAHUH JUTsI pEIIeHNs YIeOHBIX 3a1a4
2.3)
12 3-2(OIIK- 3Hate ocHOBHBIe CAE mporpaMMHbIE KOMIIEKCHI NMPUMEHUMBIE [UIS PEIICHUs TEIIOBBIX U
4.1) ra3oauHaMHUYECKUX 3a1a4
13 V-1(OIIK- YMmers mpuMeHaTh ocHOoBHBIe CAE mporpamMMHBIe KOMIUIEKCHI NMPH PEIICHUU TETUIOBBIX H
4.2) ra3oMHaMUYECKUX 3aj1a
14 B-1(OIIK- Bianeth HaBBIKAMY MPOBEACHUS TEIIOBBIX M Ta30JMHAMHUYECKHX pacdeToB B ocHOBHBIX CAE
4.3) MIPOrPAMMHBIX KOMJIEKCaX
15 3-1(OIIK- 3HaThb METONbl HUCCIIENOBaHUS TEXHHUYECKHX CHCTEM HJs aHaju3a U  OlpeAesieHus
7.3) XapaKTEPUCTUK UCCIIEAYEMBIX IPOLIECCOB
16 B-1(OIIK- Bianetp MeTOmWMKaMH HCCIENOBaHWS TEXHHUYECKMX CHCTEM JUIsl aHAIM3a W ONpeAeIICHUs
7.3) XapaKTEPUCTHK UCCIEAYEMBIX MPOIIECCOB
17 3-1(IIKP- OCHOBHBIE METOJOJOTMU MCCIEJOBAaHUM, HCHOIb3YyEMBIX B a3pOra3oMHAMHKH U IPOLIECCOB
15.1) Ter1000MeHa B DJIEMEHTaX KOHCTPYKIMH, CHIOBBIX YCTAHOBKAX M arperatoB JIA
18 V-1(ITKP- OrmpenensaTs coAepKaHWe OSKCIEPUMEHTANBHBIX M PACUETHBIX OTAllOB B HCCIEIOBaHUU
15.1) a’pOra3oIMHAMUKK M TPOLIECCOB TEIIOOOMEHAa JUIS 3JIEMEHTOB KOHCTPYKLMH, CHIIOBBIX
YCTaHOBKax U arperatos JIA
19 3-2(TTKP- 3HaTh OCHOBHBIE MOJEIHM adPO-THIPOTa30JAWHAMUKH W IPOIECCOB TEIUIO-MacCooOMeHa TpH
15.2) MIPOCKTHPOBAHUKM CPEJICTB W CHCTeM OOeCNevYeHHs] TEeIUIOBBIX PEKHMOB B 3JEMEHTax
KOHCTPYKIIMY CUJIOBBIX YCTaHOBOK U arperatax JIA
20 V-2(TIKP- YMeTh HCNONb30BaTh OCHOBHBIE MOJEIU a’pO-THAPOra30qUMHAMHUKU U IPOLECCOB TEILIO-
15.2) MaccooOMeHa NpH NPOEKTHPOBAHWU CPENCTB M CHCTEM OOECIEUeHMs TEIJIOBBIX PEKHMMOB B
9JIEMEHTAX KOHCTPYKIMH CHJIOBBIX YCTAHOBOK M arperarax JIA
21 B-2(TTKP- Bianeth HaBBIKAaMHM TPUMEHEHUS OCHOBHBIX MOJENIEH a’dpo-THAPOTra30IMHAMUKA U MPOIIECCOB
15.2) TEIJIO-MaccooOMeHa IIpU TNPOEKTHPOBAaHUU CPEICTB M CHCTEM OOECHEUeHHS] TEIUIOBBIX
PEKMMOB B DJIEMEHTaX KOHCTPYKIIMH CHJIOBBIX YCTAHOBOK M arperarax JIA
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22 3-3(TIKP- 3HaTh OCHOBBI TEOPHM TEILIONEPEaaud, PATUAIMOHHOTO TEII00OMEHa, MaTeMaTHYeCKOro,
15.3) MIPOTrPaMMHO-JITOPUTMUYECKOTO 00ECIIEUESHUs! ISl TIPOBEACHHS THITOBBIX TEIUIOBBIX PAacueToOB
9JIEMEHTOB KOHCTPYKIMU CUJIOBBIX YCTaHOBOK M arperatoB JIA
23 V-3(IIKP- YMeTh NMPUMEHSTh CTaHIAPTHBIE KOMMEPUYECKHE MPOTPAMMHBIE TMAKEThl IS PEIICHUs 3aaad
15.3) a’pOTa30/IMHAMHKH U TIPOIIECCOB TEIUIOOOMEHA B AIIEMEHTAX KOHCTPYKIIMH CHIIOBBIX YCTaHOBOK
u arperatoB JIA
24 B-3(ITKP- Brnaners HaBBIKaMM BBITIOJICHHST PacdeTOB 110 a3pOra3oMHAMHUKE M IpoleccaM TEeIUIooOMeHa B
15.3) 9JIEMEHTAX KOHCTPYKIMU CHJIOBBIX YCTAHOBOK M arperaToB JIA ¢ Mcronb30BaHHEM BHIOPAHHOTO

KOMMCPYCCKOI'0 NpOorpaMMHOI0 obecrneueHus

[Tepeuncnennsie PO sBisitoTcs sTarnomM GOpMUPOBAHUSI CICTYIONTNX KOMIETEHITU:

N HIngp Komnerenuus

1 OI1K-2 CriocoOeH NpUMEHATh 00IIeMH)KEHEPHBIE 3HAHUS B IPO(ECCHOHATILHON e TEIbHOCTH

2 OIIK-7 Crioco0eH HCIOJIb30BaTh COBPEMEHHBIE MOAXOIBI M METOJABI PELICHUs! MPOQEeCcCHOHAIBHBIX
3a7a4 B 00JIaCTH aBUALIMOHHOM U paKeTHO-KOCMHYECKOH TEXHUKH

3 OIIK-1 CriocobeH TpPUMEHATh 3HAHWS  BBICIIEH MaTeMaTHKH W CCTECTBCHHBIX HAyK B
po(eCCHOHANBHOMN AESITENbHOCTH

4 [IKP-15 Crioco0eH y4acTBOBaTh B BHIIIOJIHEHUH MPOEKTHBIX Pa3padOTOK HAa OCHOBE THITOBBIX PEIICHUIH
obecrieueHHs: TEIIOBOTO PEXXUMa B AJIEMEHTAaX KOHCTPYKLMH CHJIOBBIX YCTAHOBOK U arperaTros
JIA

5 OIIK-4 Crioco0eH MOHMMAaTh NPHHIUIBI pabOThl COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTUH M

HCIOJIB30BATh UX JJIA pCIICHUS 3a1a4 HpO(l)eCCHOHaHBHOﬁ JACATCIbHOCTHU

NuaukaTtopsl AOCTHKEHHS] KOMIETEHIMM, CIy)Xalue Ui TPOBEPKH CPOPMUPOBAHHOCTH YACTH
COOTBETCTBYIOIIECH KOMIETEHIIUHU:

N HIndgp WnaukaTtop koMneTeH Uil

1 OIIK-1.2 JleMoHCTpUpyeT 3HaHUsI MOJI0KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK

2 OIIK-1.3 Pemaer cranmapTHeie 3amadd MPO(EeCcCHOHATBLHOW NEATEIBbHOCTH C TPUMEHEHHWEM 3HaHWN
BEICIIIEH MAaTEMAaTHKH U €CTECTBEHHBIX HAYK

3 OIIK-2.1 JIeMOHCTpUpYeT 3HAaHUS TCOPHM W OCHOBHBIX 3aKOHOB B 00JacTH OOIICHH)KECHEPHBIX
JUCTIMTUTHH

4 OIlK-2.1 JleMOHCTpUpPYET 3HAaHHA TEOPHUM M OCHOBHBIX 3aKOHOB B 00JacTH OOIIEHHXEHEPHBIX
JUCTIATUTAH

5 OIIK-2.2 Vcrionb3yeT 3aKOHBI ¥ IPUHLUITEI OOIEMHKEHEPHBIX JTUCLUILIMH B CBOSH NpodheccnoHaNbHON
JIeSITEIEHOCTH

6 OIlK-2.2 Hcrmonb3yeT 3aKOHBI ¥ PUHITUIBI OOIIEeHH)KEHEPHBIX AUCIUILIAH B CBOEH MpodeccrHoHaTbHON
JIeSITEIIEHOCTH

7 OIIK-2.2 Hcmonb3yeT 3aKOHBI M MPUHITUIB OOIIEHH)KEHEPHBIX AUCIHUILIAH B CBOEH MpodeccrHoHaTbHON
JIeSITETBHOCTH

8 OIIK-2.2 Hcnionb3yeT 3aKOHBI ¥ IPUHLUITEI OOIEMHKEHEPHBIX JTUCLUILIMH B CBOSH NpodeccCHnoHaNIbHON
JIeSITEIIEHOCTH

9 OIlK-2.2 Hcrmonb3yeT 3aKOHBI ¥ MPUHITUIB OOIIEHH)KEHEPHBIX AUCIHUILIAH B CBOEH MpodeccrHoHaTbHON
JIESITETBHOCTH

10 OIIK-2.3 Pemaer crammaptHble 3a7aun  Npo(ECCHOHANIBHOM  JAEATEIBHOCTH C  NPUMEHEHHEM
0O0IIeMHKEHEPHBIX 3HAHUI

11 OIIK-2.3 Pemaer cramgaptHele 3amaud  MPO(ECCHOHANBHON  NIEATENBHOCTH €  TNPHUMEHEHHUEM
0O0IIEeMHKXEHEPHBIX 3HAHUI

12 OIIK-4.1 OO0namaeT 3HAHUSAMH COBPEMEHHOTO Pa3BUTHS MHPOPMAITMOHHBIX TEXHOJIOTHIA B aBHAIIMOHHON
1 paKeTHO-KOCMUYECKOI oTpaciu

13 OIIK-4.2 Hcnons3yer  coBpeMeHHbIE  MH(GOPMAIOHHBIE  TEXHOJOIMH  JUIi  pemieHus  3ajad
IpodeCCHOHANBHOMN eSITENEHOCTH

14 OIIK-4.3 Bianeetr HaBbIKaMu pabOTHI CO CTAaHAAPTHBIMH MPUKIAIHBIME makeTamu [10, mpuMeHsIeMbIMU B
oTpaciu

15 OIIK-7.3 Vcrionp3yeT MeTonbl HMCCIIEJOBaHMSl TEXHHUYECKMX CHCTEM JUIsl aHajiu3a M OINpeJelIeHUs
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XapaKTCPUCTHUK UCCICAYCMBIX ITPOILECCOB

16 OIIK-7.3 Vcnonp3yeT MeTOOBI HWCCIEAOBAaHHMS TEXHHYECKHX CHCTEM I aHaIW3a W OIpelelieHHS

XapaKTCPUCTHUK UCCICAYCMBIX ITPOLECCOB

17 TIKP-15.1 Hcmonb3yeT THITOBBIE PEIISHUs M METOIUKH MPOSKTHPOBAHKS CPEJICTB U CHCTEM OOECTICUCHUS

TETJIOBBIX PEKUMOB 3JIEMECHTOB KOHCTPYKIUH CUJIOBBIX YCTAHOBOK U arperaTtoB JIA

18 [IKP-15.1 Vcrionb3yeT TUIOBBIE PEIICHHsT U METOAMKHU ITPOEKTHPOBAHUS CPEACTB U CUCTEM O0eCHedeHus

TCIUIOBBIX PEKMMOB 3JICMCHTOB KOHCTPYKIHHU CUJIOBBIX YCTAHOBOK U arperaTtoB JIA

19 TIKP-15.2 [IpumenseT MoJenu a’po-THAPOra30JMHAMHUKH M TIPOIIECCOB TEIIO-MAacCOOOMEHa MpHu
MPOCKTUPOBAHHHM CPEICTB M CHUCTEM OOCCHCUYCHHUSI TEIUIOBBIX PEKUMOB B IJIEMEHTAX

KOHCTPYKIIMY CHJIOBBIX YCTAaHOBOK U arperatax JIA

20 [IKP-15.2 [Tpumensier MozaenM a’po-rUApora3oMHAMHUKH M IPOLECCOB  TEIIO-MaccooOMeHa NpH
NIPOCKTUPOBAHUM CPEICTB U CHUCTEM OOECIHEYECHHUS TEIUIOBBIX pPEKHMOB B JIIEMEHTAX

KOHCTPYKIIMY CUJIOBBIX YCTaHOBOK U arperatax JIA

21 TIKP-15.2 [IpuMenser Mozenu a’3po-THAPOTA30JIMHAMHKH W MPOIECCOB TEIUIO-MAacCOOOMEHA MpH
MPOSKTHUPOBAHUU CPEICTB W CHUCTEM OOCCIICYCHUS TEIUIOBBIX PEXKHUMOB B JIIEMEHTaX

KOHCTPYKIIMU CUJIOBBIX YCTAHOBOK UM arperarax JIA

22 TIKP-15.3 Hcmonp3yeT mpu MPOBENEHWH MPOCKTHBIX PAabOT MO a’po-TUAPOTa30JMHAMHKE W TEIIo-
MaccoOOMeHy B DJIEMEHTaX KOHCTPYKIMI CHUIIOBBIX YCTAHOBOK U arperatoB JIA komMMmepueckux

MIPOTPAMMHBIX ITaKETOB

23 TIKP-15.3 Vcnonp3yeT mnpu NpoOBEIEHMH MPOEKTHBIX PabOT IO a’po-TMAPOra3oJAWHAMHUKE M TEIUIO-
MaccooOMeHy B dJIEMEHTaX KOHCTPYKIMH CHIIOBBIX YCTaHOBOK M arperatoB JIA komMmepueckux

MIPOTPAMMHBIX ITaKETOB

24 [IKP-15.3 Vcnonp3yeT npu NpoOBEIEHMH MPOEKTHBIX PabOT IO a’po-TMAPOra3oJAMHAMHUKE M TEIUIO-
MaccooOMeHy B dJIEMEHTaX KOHCTPYKIMH CHIIOBBIX YCTaHOBOK M arperatoB JIA koMmepueckux

MPOTrpaMMHBIX IMMAKECTOB

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT PAMMBI.

Jucnunnuza Temonepenaya sBAsSETCs NPEAUIECTBYIONICH U MOCIEAYIOWEH Ui CIEAYIOIIUX
JUCLUILINH:

N IpemnmecTByONIME AUCUUILIMHBI IMocaenywuiue AMCUMIINHBI

1 ConpoTuBI€HNE MAaTEPHATIOB Nrtorosas roc. arrecranus

2 Xumus Jlerany MamviH U1 OCHOBBI KOHCTPYHUPOBAHUS

3 HaueprarenbHas reomeTpus Mertpomnorus, CTaHIapTHU3aLHs u
cepruduxanms

4 Teopernueckas MexaHHuKa Teopernueckre  OCHOBBI  MPOECKTUPOBAHUS
TEXHOJOTHYEeCKUX rnponeccon JJJIA

5 Teopust MEXaHM3MOB U MalllMH Teopus, pacyer u MPOEKTUPOBAHUE
ABHALIMOHHBIX JBUTATEIEd M HSHEPreTUYECKHUX
YCTaHOBOK

6 MatepuasnoBeieHue Metoapl MaTEMaTUYECKOTO0 MOJICITUPOBAHUS

7 Texnonorus KOHCTPYKIIMOHHBIX | MeTOAbl MCCIIENOBAHUM M UCIBITAHUN B

MaTepHaJioB aBuapaketoctpoeHnu (TexHrnueckuii KOHTPOJIb

Y U3MEPEHMS])

8 MexaHuKa )KHJIKOCTH U ra3a

9 TepMmonnHamuka

10 DNEeKTPOTEXHUKA U IEKTPOHUKA |

11 WmxenepHas rpaduka

12 VYyeOHas mpakTHKa

13 HcKycCTBEHHBIN MHTEIJIEKT U CUCTEMHBIN

aHaJIN3
14 BBeneHne B aBHAIMOHHYIO M PAKETHO-
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KOCMHYECKYIO TEXHHUKY

15 MaTreMaTHUeCKHH aHaIn3

16 Jluneiinas anreOpa ¥ aHaJUTHYECKas
TeOMETpUs

17 Judbdepennmanbapie ypaBHEHUS

18 Teopusi BEpoSITHOCTEH U MaTEMaTHYECKast
CTaTUCTHKA

19 YuciaeHHbIe METOIBI

20 ®duszuka 1

21 KomnbroTepHas rpaduka

22 WNudopmaruka

23 AJITOpUTMUYECKHUE SI3BIKHI u
MIPOrpaMMHUpPOBAHUE

3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI
OO01mas Tpy10€MKOCTb JUCIUIUIMHBI COCTaBIIsIeT 3 3aueTHBIX(bIe) enuHut(bl), 108 aca(oB).

Moayab Pa3znen Jlekuuu | Ipaktuy. | Jlagopar. | CPC | Bcero Bcero ¢
3aHATHUSA padoThI YacoB | IK3aMeHAMHU
"
KYPCOBBIMH
Temmonepenaga OCHOBHBIE TIOJIOKEHHS 2 0 0 3 5 108
TEIIOIPOBOTHOCTH.
TemIonpoBoAHOCTH TIPU 8 0 4 14 26
CTaIMOHAPHOM PEXUME
TermnonpoBoHOCTb TIpH 4 0 4 10 18
HECTAIMOHAPHOM PEKUME
KonBekTuBHBII 6 0 4 9 19
TEIII000MEH
DJIeMEHTBI TEOPHH TIOT00MS 6 0 0 4 10
TermmooOMeH H3ITydeHIEM 4 0 4 7 15
TennooOMeHHBIE armapars 4 0 0 3 7
TermmooOMeH B 31eMeHTaxX 4 0 0 4 8
JJTA
Bcero 38 0 16 54 108 108
3.1.Jlekuun
Ne Paszpen nucuuniIMHbI Obwem, Tema Jiekuuu
n/n 4acoB
1.1.0cHOBHEIE
1 TTOJIOKCHHUS 2 OCHOBHBIE TIOJI0KEHUS TEIUIONPOBOJHOCTH
TEIUIONPOBOTHOCTH.
1.2. TemmonpoBOIHOCTH
TenmonpoBOAHOCTE MPH CTAIIMOHAPHOM PEXHME F TPAHUIHBIX YCIOBHIX
2 TP CTAITMOHAPHOM 4
TIEPBOTO poJa.
pexnme
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1.2. TemnonpoBoIHOCTD
TenmonpoBOIHOCTH MPU CTAIMOHAPHOM PEKHUME M TPAHUYHBIX YCIOBHSIX
3 MIPH CTAIIMOHAPHOM 4
TPETHETO poaa
peKHMe

1.3.TemmonpoBoIHOCTH

4 IIPH HECTAIMOHAPHOM 4 TemnonpoBOAHOCTE MPU HECTAIIMOHAPHOM PEKUME
peKUMe
5 1.4 KoHBEKTUBHBIN 6 KOHBEKTHBHBIN TETUIOOOMEH B BHIHYKJICHHOM M CBOOOTHOM ITOTOKE
TEIJI000MEH JKUIKOCTH.

1.5.2nemMeHTHI TeopHun

6 p 6 OCHOBBI TEOPUH TIOIO0US
o100mst
1.6.TerumooomeH
7 4 TemnooOMeH u3mydeHueM
M3ITyYEeHUEM
1.7. TerumooOMeHHBIE
8 4 TemnooOMeHHBIE anmaparthl 1 X npuMeHeHue B JIJTA
anmaparbl
1.8. TerurooOmeH B .
9 4 TemnooOMeH B dyieMeHTaX MPoTo4HOM vacTu JIJTA
anemenTax JIJTA
HTtoro: 38

3.2.Conep:xaHue JIeKIUH.
1.1.1. OcHoBHBIE MOJI02KeHUsI TerionpoBoaHocTu (A3: 2, CPC: 3)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekuus

Omucanne: Bunp! Terooomena. Kpatkue cBeieHHs U3 HCTOPUN Pa3BUTHS HAYKH O TEINIOOOMEHE.
SIBnenust TeriooOMeHa B aBUALIMOHHOM M pakeTHOW TexHWKe. 3akoHbl Dypbe n duxa. Popmynsl s
TEIJIOBOIO U MACCOBOTO MOTOKOB. 3aKOHBI TEII0OOMEHa M3nydeHueM. TemneparypHoe none. I'paaueHt

TEMIIEPATYpHI.

1.2.1. Temy10NpoBOAHOCTH NPH CTALMOHAPHOM Pe:KMMe ¥ TPAHMYHBIX YCJIOBUSIX MIepPBOro poaa. (A3:
4, CPC: 4)

Tun gexkuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumu: JIekuus

Onucanme: TemwIonpoBOAHOCTh 4Yepe3 OAHOCIOWHYIO M MHOTOCIOWHYIO IUIOCKYHO — CTEHKY.
TemonpoBOAHOCT,  Y€pe3  OJHOCIOMHYKD W MHOTOCIIOMHYIHO  IIWJIMHIPHUYECKYIO CTEHKY.

TennonpoBoIHOCTE Yepes3 MIapOBYIO CTEHKY. TerIonpoBOAHOCTH T NPOU3BOIBHON (POPMBEL.

1.2.2. Teny1onpoBOHOCTH MPH CTAMOHAPHOM Pe:KMMeE U IPAHHYHBIX YCJIOBUSIX TpeThero poaa (A3:
4,CPC: 4)

Tun nekuun: MadopMarmonHas JeKIus

®opma opranm3aumu: JIekius

Onucanmue: [Tepenaya TemaoThl Yepe3 MIOCKYIO OJHOCIONHYIO U MHOTOCJIOMHYIO CTEHKH.
[lepenaua TemIoOTHl 4Yepe3 UMWIMHAPUYECKHE OJHOCIONHYIO M MHOTOCIIONHYIO CTEHKH. KpuTudeckuii
nramerp m3omsiun. [lepemrada TemnoTel yepes mapoByro cTeHKy. [lepenada TemnoTsl yepe3 peOpucTyro

creHKy. HTeHCcHprKamys Termonepeaadu.
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1.3.1. TensionpoBogHOCTHL IPH HecTaMOHApHOM pexxume (A3: 4, CPC: 4)

Tun gexuun: MHPOpMAITMOHHAS JISKITHS

®opma opranusanuu: Jlexnys

Onucanue: OCHOBHBIE METO/BI PELICHUS YPAaBHEHUS TEIUIONPOBOMHOCTH MPH HECTALMOHAPHOM
pexume. HecranpmonapHble IpOLECCH TEIUIONPOBOAHOCTH B HEOTPaHMYEHHOW IutactuHe. KommdecTBo
TEIUIOTHI, BOCIPUHMMAEMOEe IUIACTUHOM B IIpouecce HarpeBaHus. BimsHue uucen buo u ®dypbe Ha
TeMIlepaTypHOe TOJe B IUIacTUHE. TerIonpoBOIHOCTE B TeNaX, OOpa3OBaHHBIX NPH IEpECceYeHUN
wiacThH. TeMneparypHoe IoJ€ IUTaCTUHBI ¢ BHYTPEHHMMH HMCTOYHHKaMH TeIuoThl. HecranmonapHoe
TeMIepaTypHoe 1ojie OECKOHEYHO JIMHHOIrO IWiaMHApa. HecranmoHapHoe TemmepaTypHOe o€ ILiapa.
PerynspHelii pe;xuM IIPOLECCOB TEILIONPOBOAHOCTH. [lepronnyeckue TeroBsle Mpoueccsl. YucieHHble
METO/bI pEIICHUs 3a/ad TEIUIONPOBOAHOCTU. MccenenoBaHue IMPOLECCOB TEIIONPOBOJAHOCTH METOIOM

aHaJIOruu.

1.4.1. KoHBeKTHBHBIN TeNJ1000MeH B BBHIHYKICHHOM M CBOOOJIHOM NOTOKe KuAKOCTH. (A3: 6, CPC:
4)

Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumu: JIekus

Omucanme: Cpennsas temrieparypa. Onpenensitomias TeMIeparypa. OKBUBAJICHTHBIA JIHAMETP.
TermmooOMeH mpu JIaMUHApHOM M TYPOYJEHTHOM TEUEHHSIX JKHAKOCTH B TpyOax. TermmooOMeH mpu
nepexofHo pexkume. TemmooOMeH MNpH BBIHYXJICHHOM JIBIDKEHWH JKHJIKOCTH BIOJIb IIACTHHBI.
TenmooOMeH npH MONEPEYHOMOMBIBAHUY OAMHOYHOW TPYOBI U Iyuka TpyO. TernooOMeH mpu BBHICOKHX
CKOPOCTSIX JIBM)KEHHsI ra3oB. TeruiooOMeH mHpu CBOOOJHOM IBIKEHMU KHUIAKOCTH. TeruooOMeH mnpu

KUIICHHWHU U KOHJCHCAIIUU.

1.5.1. OcnoBbl Teopuu noxodus (A3: 6, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekius

Onucanue: OCHOBBI TeOpHH MO100MS GU3NIECKUX siBIIeHUH. Ynca moaoous. Teopembl mogo0wms.
[Tpusenenue quddepeHuaIbHBIX YpaBHEHHI KOHBEKTHBHOTO TEILIOOOMEHA U YCIIOBHUS OJHO3HAYHOCTH K

Oe3pasMepHOMY BUTY. Y paBHEHHs oa00us. MojenupoBaHue.

1.6.1. Tenuiooomen uzinyuenunem (A3: 4, CPC: 3)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekuus

Onucanue: OOmme cBeneHHsI O TEIUIOBOM W3MydeHHH. OCHOBHOM 3aKOH TMOTJIOIICHUSI.

OCHOBHBIC 3aKOHBI TEIJIOBOI'O H3JIYy4YCHUA. TemnooOMmen H3JIYUYCHUECM MCXKAY TBCPAbBIMHU TCIIAMU.
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[lapannensHple MmiacTUHBL TermnooOMeH H3ITydYeHHEM MEXIY TelaMH, OJHO M3 KOTOPBIX HaXOIUTCS
BHyTpU Japyroro. IIpou3BoiabHO pacrnosokeHHble Tena. OkpaHbl. M3mydenme razoB. ClokHBII

TEIUIOOOMEH.

1.7.1. TensioodOMenHbie annapatsl U ux npumenenue B JIJIA (A3: 4, CPC: 3)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekuus

Onucanue: Tumpl TEIUIOOOMEHHBIX —ammaparoB. Termionepenadya B peKylepaTUBHBIX
TerooOMeHHrKaxX. M3MeHeHre TemIepaTypbl TeroHocuteneld. TemriepaTypHslii Harop. OmnpeneneHre
CpemHero TeMIIepaTypHOro Hamopa u KoddduimeHTa Teruonepenaayn. TemnoBas 3GGEKTHBHOCT
TEII00OMEHHBIX amnmaparoB. MeToj pacueTa TEIUIOOOMEHHBIX armapaToB IO 33/JaHHOM TeTIOBOM
addextuBHOCTH. ['HapaBIMUecKuii pacyér TerI00OMEHHBIX ammaparoB.  [IpuOmmkeHHBIH pacuér

BpAILAIOIIErocs pereHeparopa

1.8.2. Tensioo6men B s1emenTax nporounoii yacru JIJIA (A3: 4, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumu: JIekuus

3.3.JIpakTnyeckue 3aHATUS
He mpenycmoTpeHo yueOHbIM TIaHOM.

3.4.Conep:kanne NPAKTUYECKUX 3aAHATHIA

3.5.J1abopaTopHblie padoThI

Ne Paznen HaumenoBanue 1a00paToOpHOIi HaumenoBanue
Oo6neMm, yacon
n/n | JHCHUILIHHBI padoThI JabopaTopun
1.2.Tennonpo TepMmonuHamMuku u
HccnenoBanue TemoQu3ndeckux
BOJHOCTb IpU TeroMaccooOMeHa

CBOMCTB HEMETAJNIMYECKUX 4

CTAIHOHAPHO
MaTepuanoB METOJIOM Iiapa

M peXHuMe

1.3.Tertonpo
BOJTHOCTH TIPH

TepMoauHaMUKH 1

Omnpenenenne TEIUIOGU3TIESCKUX
TerIoMaccoooMeHa

2 CBOWCTB T€JIa METOAOM PEryIIpHOTO 4
HeCTalnoHapH
pexrMa
OM peXHME
1.4 Konsexktn | Ompenenenue kodpduimenrta TepMoauHAMUKY 1
3 BHBIH TEIUIOOTAAYH MPH BEIHYKICHHOM TerIoMaccoooMeHa 4
TEIUIOOOMEH | TEeYeHWH BO3IyXa B HATPETOH Tpyde
1.6.Termooom | Omnpenenenue kodpdummenrta TepMoauHAMUKY 1
4 eH Jy4EUCITyCKaHHsI CEPOTo Teya TerIoMaccooOMeHa 4
W3JIYYCHUEM | CTENCHH €ro YCPHOTEHI
Hroro: 16
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3.6.Conep:xanue 1a60paTOPHBIX padoT
1.2.1. UccaenoBanne Temjaopu3nuecKux CBOMCTB HEMETALIMYECKHUX MATEPUATIOB METOAOM IIapa

(A3: 4, CPC: 6)

®opma opranuszanuu: Jlaboparopuas padbora

1.3.1. Onpenenenue TemnoGpu3nyecKuX CBOMCTB TeJIa METOI0M peryJsipHoro pe:xxuma (A3: 4, CPC:
6)

®opma opranusanuu: JlaboparopHas padota

1.4.1. Onpenesienue ko3(p(puumeHTa TENJI0OTAAYM NPH BHIHYKIEHHOM TeYeHUH BO3yXa B HATPETOM
TpyOe (A3: 4, CPC: 5)

dopma opranuzanuu: Jlaboparopnas padbora

1.6.1. Onpenesienne kKO3 PUIMEHTA JYUEHCIIYCKAHUS CEPOr0 TeJia U CTeNeHHU ero 4epHoThl (A3: 4,
CPC: 4)

®opma opranusanuu: JlaboparopHas padota

3.7.KypcoBbie padoThl ¥ POEKTHI 1O AUCHUILINHE

3.8.IIpomexyTouHas arrecranusi
1.
Ipuxpeniennsie ¢aiijabi: Bonpock! sx3ameHanmonHbIx ouneroB Termmonepemnaya.doc

4. IHEPEYEHDb YYEBHO-METOINYECKOI'O OBECIIEYEHUSA JI51
CAMOCTOSTEJLHON PABOTHI OBYUAIOIIIAXCSI IO JUCIHUATLIMHE

1. OcHOBHAs U IOTIOTHUTENbHAS JTUTEPATypa 10 JUCHUTLTIHE
2. Pecypchl nH(DOpMaITMOHHO-TEIEKOMMYHUKAITMOHHOM ceTr «HTepHeT».
3. Pecypchl HaydHO-TexXHUUECKOH Onbmmorekn MAU.

4. npopmanioHHbIe CTeH B! Kadeaphl.

Bornpocs! 1y1st camocTosTensHON pabOThI 110 TEMaM:

Ne .
w/n Pa3fen nMcHMNJIMHBI Bonpocsl 1151 caMOCTOATENbHOI padoThI
TermnonpoBOIHOCTh N
1 HpH CTAIHORADHOM [MoaroroBka k 3amure J1abopaTopHoi paboTsl MccemoBanue TemioGu3nIecKux
p P CBOWCTB HEMETAJUTMYECKUX MaTEPHAJIOB METOIOM Iapa
pexuMe
) TenmonpoBoaHOCTH IMoxroToBka K 3ammure 1abopaTopHOi padboThl OnpenesieHue Tero(GpU3HIECKUX CBOUCTB
IIPY HECTAIMOHAPHOM | TBEPIBIX TEJ METOJIOM PETYJIPHOTO PEKUMA
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peKUMe
3 KonBekTHBHBIN [Moaroroska x 3amure apadotel Onpenenenne KodpQuIeHTa TEII00TIauH TPH
TEI000MeH BBIHYK/ICHHOM T€YCHUH BO3/lyXa B HarpeTou Tpyoe
4 Temoobmen IMoaroroska x 3anture mabopatopHoi padboTel Onpenenenne KodpduireHTa
U3ITyYeHHEM JIY4EUCITyCKaHHsI CEpOr0 Tella U CTEIIEHH €ro YePHOTEHI

5. ®OH/] OLIEHOYHBIX CPEJICTB JIJIsI IPOBEJAEHUS ITIPOMEXYTOYHON
ATTECTAIMH OBYYAIOIIUXCA 11O AUCHUIIVIMHE

Onucanue nokaszaresnel, KpUTepUnd OIIEHMBAHUSA KOMIIETEHIIMM M OMHCAHWE IIKaJl OLICHUBAHUS
OCYIIECTBISIIOTCS B cooTBeTcTBUU C [lomokeHneM o OauIbHO-pEUTHHTOBOM CHCTEME OIICHKHU
pe3yibTaToB 00ydeHus: cryaeHTtoB no aucturumne (IIpuka3z Ne42 ot 04.04.2014 «OO6 yTBepKIeHUH
MOJ0KEHUS «PEUTHHT IO TUCITUTIIIMHEY).

Jlyis OlleHUBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/JIaHUN O0yJaIOIINXCS

UCTIOJNB3YIOTCS clieaytomue Kpurepun mno 100-0ayipHOM mkaie:

1. ®dopmynupoBaHUE IPEICTaBICHHONW HH(POPMAIIUU B BHJIE TPOOIEMBI;
2. Tlpennoxxenue criocoba penieHus: mpoOIeMbI;

3. OOGocHoBaHue criocoba pereHus TPoOIeMBI;

4. JleMoHCTpalus criocoda pemeHust mpooIeMbl.

O1ieHUBaHUE OCYILECTBIISAETCS MO CICAYIONIEH IIKAJIE:

100-6anmapHas mIKana Pe3ynbTaT ocBOCHMS
menee 40 Kpurepuii e chopmupoBan
41-70 Kpurepuii ueTko He BbIpakeH
71-100 Kputepuii BbpaXkeH 4eTKO

Jl1s olleHMBaHUS CUTYAIIMOHHBIX 3aJJaHUN UCIIONIB3YETCs CIICIYIOIIas IITKaja;

100-6amipHas mIKana Pe3ynbTaT ocBOCHMS

oOyJaromuiicss He MOXeT cHOpPMYITHPOBATH
menee 30
po0sieMy, MPeACTaBICHHYIO B 3a1aHUH

o0yyaromuics GopMyJIUpyeT MOCTaBICHHYIO
3a/1a4y, y Hero chopMupoBaHbI

31-50 HU30JIMPOBAHHBIC 3HAHUA U YMCHUS, OJHAKO

) OTCYTCTBYIOT UHTCTPUPOBAHHBIC ITOHATHA U
HaBBIKH, B PE3yJIbTATE YETO JOMYIICHBI

OImMOKHU B PEIICHUHN U 3aJaHUEC HE BBIIIOJITHCHO

3aJlaHue BBITIOJIHEHO, 00yJaroImuics
MIPUMEHSET 3HAHUS IS pEeLICHUS
51.80 MOCTABIEHHOU MPOOIEMBI, OJHAKO HE
) c(hOpMHUPOBAHBI KOMIIETEHIIUH, BCIEICTBUE
4ero 00y4aromuiicst UCTIBITHIBAET 3aTPYAHECHUS

B ICMOHCTpAalUun CII0C000B peUICHUA 3aa9U

81-100 3aJlaHUE BBIIIOJIHEHO KaK B TEOPETHUECKOM,
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TaK ¥ B IPAKTHUECKOM IUIaHe, 00ydaronuiics
JIETKO JIEMOHCTPUPYET CBOKO KOMIIETEHTHOCTh

0 JAaHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIINE OIICHUTH PE3yabTaThl 00yUeHHUsI, BKIIOUYAIOT B CE0s:

®  BOIPOCHI K IPOMEKYTOUHOM aTTECTALUH.
yT

Ilepeuenb

KOMITETEHIINH U ATanbl X GopMHUpPOBaHUS MPUBEICHBI B ClIeayIolel Tabaule:

HIngp

KomMmnerennus

Irtansl GOPMHUPOBAHHUA KOMIIETEeHIHHA

OIIK-2

CriocobeH TpUMEHSATh OOIIEHHKEHEPHBIC
3HAHMS B MPOPECCHOHATBHON JESATEIbHOCTH

3HaTh, KaKk INPUMEHUTh  OCHOBHBIC  3aKOHEI
TEIUIONIepPEeIaud TP pacueTe TEIUIOBBIX MOTEPh B
WH)XCHEPHOU TIPAKTHKE

Ymertsb MIPUMEHSTD OCHOBHBIE 3aKOHBI
TEIUTOTIepeladl TIPH pacueTe TEIUIOBBIX MOTEph B
WH)XEHEPHOU MpaKTUKe

3HaTh OCHOBHBIE  3aKOHBI
MeXaHU3MBI TIepeHoca Teria
Ymeth MIPUMEHSTh
TEIUIONIepPEIaY  IIPH
aHanmmusa.

Bnanets HABBIKAMU MIPUMCHCHHS 3aKOHOB
TEIUIONIePa[YX PU IPOBEICHUH TEIJIOBOTO aHAIIN3A.
3HaTh OCHOBHBIC 3aKOHBI  TCIUIONEpENayd U
MEeXaHU3MBl ~ IIepeHoca Temia B 3JIEMEeHTax
koHcTpykumu Y u JIA

Ymertsb MIPUMEHSATH OCHOBHBIE 3aKOHBI
TEIUIOTIepeladd  TPHW  BBITMIONHEHHUH  TEIUIOBOTO
aHanu3a 3JeMeHTOB KoHCcTpykumu Y u JIA

Bragers HaBBRIKAMH pacyeTa TEIUIOBBIX MOTOKOB U
TEMIICPATYPHBIX TOJEH B DJIEMEHTAX KOHCTPYKIIHH
Y nJIA

Bragers HaBBIKAMU MPUMEHCHHS OOLICHHKCHEPHBIX
3HaHWH JUIs pemeHus yueOHbIx 3anau Cemectp - 5

TEIUIONICPEIAYN n

OCHOBHBIC
BBIITOJIHCHHUH

3aKOHBI
TCIIJIOBOI'O

OIIK-7

CriocobeH  MCTONB30BaTh
MIOJIXO/IbI " METO/IbI peuieHus
npodeccHoHATBHBIX  3amad B 00JacT
aBHAIIMOHHON W PaKETHO-KOCMHYECKOW
TEXHUKU

COBPEMEHHBIE

Cemectp -

OIIK-1

BBICIICH
HayK B

CriocobeH TIPUMEHSTh 3HAHUS
MaTeMaTUKd W  eCTeCTBEHHBIX
podeCCHOHANBHOMN NEeSITENbHOCTH

YMeTh NMPUMEHSTh OCHOBHBIC 3aKOHBI (DM3HMKH IS
aHamm3a W OOBSCHEHHWS  TCOPETUYECKHX U
SKCIIEPUMEHTANIBHBIX ~ PE3YJIbTaTOB  HMHKEHEPHOM
NeATENLHOCTH

Brmagetr mnpuemMamMu perieHHs OCHOBHBIX —3ajad,
TUIOUYHBIX JUI €CTECTBEHHOHAYUYHBIX TUCIHIUINH;
METOJIaMH TEOPETHUYECKOTO U JKCIEPUMEHTAIBHOTO
HCCJIEIOBAHHS; HaBBIKAMU MIPUMCHEHHUS
COBPEMEHHOTO MAaTeMaTHYECKOTO WHCTPYMEHTAPHS
JUTSI pelIeHns XUMHIecKuX 3a1ad Cemectp - 5

IIKP-15

CriocoOeH  y4yacTBOBaTh B  BBINOJIHEHHH
MIPOCKTHBIX Pa3pabOTOK HAa OCHOBE THITOBBIX
peLIeHU 00eCTedeHNsI TEIUIOBOTO PEXUMa
B DJEMEHTaX KOHCTPYKIHH  CHJIOBBIX
YCTaHOBOK U arperatos JIA

OcHoBHBIE METOJI0JIOTUHU UCCIIEIOBaHNH,
UCTIOJIb3YEMBIX B a’3pOra3oJUHAMUKU U IPOLECCOB
TEIJIO0O0MEHa B 3JIEMEHTaX KOHCTPYKIIMH, CHIIOBBIX
yCTaHOBKax M arperatos JIA

OnpenensiTe coAep:KaHHE SKCHEPUMEHTAJbHBIX U
pacueTHBIX 9TanoB B UCCIIEI0BaHUU
a’pOra3o/IMHaMHUKH M IIPOLIECCOB TEIUIOOOMEHa ISt
3JIEMEHTOB KOHCTPYKIHH, CHJIOBBIX YCTaHOBKAaxX H
arperaroB JIA

3HaTh OCHOBHBIE MOJENHU a3pO-THAPOTa30ANHAMUKI
" MPOLIECCOB TETI0-Macco00MeHa pu
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NPOEKTUPOBAHUN CPEJCTB U CHCTEM O0ecHeYeHUs
TEIUIOBBIX PEXHMOB B D3JEMEHTaX KOHCTPYKIIHU
CHJIOBBIX YCTAHOBOK M arperartax JIA

YMeTp HCTONB30BaTh OCHOBHBIE MOJETH a’po-
THIPOTa30 AMHAMHIKHI " MIPOIIECCOB TEIUIo-
MaccooOMEeHa TIpH TPOCKTUPOBAHHH CPEICTB U
CHUCTeM oOecIiedeHUs] TEeIUIOBBIX  PEXHMOB B
9JIEMEHTaX KOHCTPYKIMH CHJIOBBIX YCTaHOBOK M
arperatax JIA

Bnanets HaBBIKAMU IPUMEHEHUSI OCHOBHBIX MOJIENICH
a’po-TUJIPOra30JMHAMUKA ¥ IPOLECCOB  TEIUIO-
MaccooOMeHa TIpH TNPOCKTHPOBAHWUHM CPEICTB U
cucTeM O00eCle4eHUs TEIUIOBBIX PEXHMOB B
JJIeMEHTaX KOHCTPYKIMH CHJIOBBIX YCTaHOBOK U
arperarax JIA

3HaTh OCHOBBI TEOpUH TeIUIOIIepeIauH,
panuManMoHHOTO TEII000MEeHa, MaTeMaTHYECKOro,
MIPOTPAMMHO-AITOPUTMUYECKOTO OOECTIeYeHUS IS
MPOBECHUS  THIOBBIX  TEIUIOBEIX  PAacdeToB
9JIEMEHTOB KOHCTPYKIHMH CHJIOBBIX YCTaHOBOK M
arperaToB JIA

YMeTh IpUMEHSTh CTaHAApTHBIE KOMMEpYECKHe
NpOTpaMMHBIC ~ TAKEThI s pCIICHWS  3a7ay
a’pora3o/IMHaMUKH W TPOLIECCOB TeIuIooOMeHa B
JJIEMEHTaX KOHCTPYKIMHM CHJIOBBIX YCTaHOBOK U
arperaroB JIA

Brnagers HaBBIKAMH ~ BBINOJIGHHS PAacdeToOB IO
a’porazoIMHAMHUKE M TIpOIleccaM TeIUIooOMeHa B
JJIeMEHTaX KOHCTPYKIMH CHJIOBBIX YCTaHOBOK U
arperatoB JIA ¢ WHCIOJNB30BaHWEM BBIOPAHHOTO
KOMMEpPYECKOTro MPOTrPaMMHOTO obecrieueHus
Cemectp - 5

COBPEMECHHBIX

pelieHus 3a1a4
JIeSITENIbHOCTH

5 OIIK-4 CriocobeH TMOHUMATh TPUHIUIB  PabOThI
nH(POPMAITMOHHBIX
TEXHOJIOTHII M  HCIOJIb30BaTh
npodeccuoHaTbHON

Cemectp -

Bonpochl K IPOMEXKYTOUHOM aTTeCTAUU

1. 3a4er ¢ ouenkoii (5 cemectp)

«Temnonepenayua»

Ipukpeniennsle ¢aiijabi: Borpocs! sx3amenannonHbix ounetoB Temmonepenaya.doc

6. NMEPEYEHb OCHOBHOM 1 IONIOJIHUTEJIbHON YYEBHOM JIUTEPATYPBI,
HEOBXOJIMMOM 1J151 OCBOEHUA TUCIUILINHBI

a)OCHOBHAs JIUTepaTypa:

1. bproxanoB O. H. Termmomaccoodmen: Yueonuk / O.H. Bproxanos, C.H. [lleBuenko. - M.: HULL Mudpa-
M, 2012. - 464 c. http://znanium.com/catalog.php?bookinfo=258657 .(Onextponnas Bepcus — Jloctym

cepsep kadenpor TITAT)
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2. bapuosna B A OCHOBBI TEXHUYECKON TEPMOJUHAMUKHA U TEOPHH TEIUIO- U MaccooOMeHa: YueOHoe
nocobue / B.A. bapunosuy, FO.A. Cmupnos. - M.: HUL] UHOPA-M, 2014. - 432 ¢ .(OnekrpoHHas
Bepeus — Jloctyn cepsep xadenpst TITA ) http://znanium.com/catalog.php?bookinfo=356818

3. KymunoB A. A. Terutomaccooomen: Yuebnoe mocooue / A.A. Kynunos. - M.: UTHOPA-M, 2012. - 375
¢ http://znanium.com/catalog.php?bookinfo=238920

4. Kapmunckuit B.JI., Texuuueckass TepMoauHamMuka u Teruionepenada. Kype nexkuwmii. M.: Mapuipyr,
2005. (OnextpoHHas Bepcus — Aoctymn cepep kadenpsr TIIAJT).

5. ®@.®.1IBeTkoB U ap. 3aa9HUK 110 TerioMaccooOMeHy. Mocksa. Mznarensckuii mom MOU. 2008 1 -195
¢ (OnexTponHas Bepcus — noctyn cepsep kadenpst TITAJ).

0)1I0nOTHUTEIBHAS JIUTEPATYypa:

1. Ormpenenenrie K03((PHUIMEHTOB TEIUIONPOBOIHOCTU CHITYYHX TEIUIOW3OJSIIMOHHBIX MaTepHa JIOB
MetozoM mapa. M..MATH, 2016.

3. Onpenenenne kod(duienTa TEMI00TIauM MPU BBIHYKJIEHHOM TEUEHHUHU BO3/lyXa B HAarpeTou Tpyoe.
M.:MATHU, 2016.

3. MCTOI[I/I‘IGCKI/IG MaTepuajibl K MNPAKTUYCCKUM 3aHATUAM 10 JUCHUIUINHE «TepMOI[I/IHaMI/IKa n
tertoniepenaday BBUA um. H.E. Xykosckoro. 2007 r.-45¢ (OnekrpoHHass Bepcus — JOCTYI CEpBEP
kadenper TITAT).

7. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU <MUHTEPHET», HEOBXOANMBIX JIJIsA OCBOEHUA JUCHUIIJINHbI
Jns  obecnedeHuss 00pa3oBaTeNBHOTO  Mpollecca MO  AWCIUILIUHE  00ydaromuMcs
NPEAOCTABNISAETCS BO3MOXKHOCTh KPYTJIOCYTOYHOTO TUCTAHIIMOHHOTO HHIAMBHUIYAJIHHOTO JOCTYMA K
ANIEKTPOHHBIM OUOIUOTEYHBIM CHCTEMaM W3 JIFOOOH TOYKH, B KOTOPOW HMMEETCS JOCTYN K CETH

«HHTepHeTY.

HaumenoBanue pecypca HNHTepHeT-CCHLIKA HA pecypce

"ZNANIUM.COM"

DNeKTpOHHAs OoubIMoTeYHAs cuctema | http://znanium.com
"ZNANIUM.COM".

00O "U3pnareancrBo Jlannp"

DnektpoHHas 6ubimortedyHas cuctema OO0 e.lanbook.com

"U3natenbcTBo Jlann".

00O "DiexTpoHnoe m3naTeabcTeo FOPAVIT"

OneKkTpoHHass OMOIMOTEYHAs] CHCTEMa TOPAMNT. DBC | http://biblio-online.ru,

"JlerennapHble KHUTH" https://biblio-

online.ru/catalog/legendary
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http://znanium.com/
https://e.lanbook.com/
http://biblio-online.ru/

JJIeKTPOHHAs OMOJIMOTEKA

MAH

OnekrponHas 6ubmmoreka MAU (cobctBenHOCTE MAN).

http://elibrary.mai.ru/MegaPro2/
Web

duexkTpoHHas Oudanorexa Koncopuuyma aspokocMudeckux By3oB Poccun

DNeKTpOHHAs OoubmmoTeKa Koncopmuyma | http://elsau.ru
a’POKOCMHUYECKUX BY30B Poccum.
bubauorexka POPU

bubnnorexa POOU | http://www.rfbr.ru/rffi/ru/library

EnnHoe okHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
Ennnoe oxHO 1ocTyna kK 06pa3oBaTeIbHBIM pecypcam | http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU | http://polpred.com
00O "PYHDIB"

OnexrponHas oubnuoreunas cucrema eLIBRARY. | http://elibrary.ru

00O "HauunonanbHbiii Hupposoii pecypc "Pykont"
00O "HammonansHsiii udposoit pecypc "Pykont". | http://text.rucont.ru

000 "UBHUC"
000 "UBUC". | http:/ivis.ru
00O "UnTerparop aBTOpcKoro npasa'
OOO "HnTerparop aBropckoro npasa" 1Qlib. | http://www.iglib.ru/
oIy "PI'B"
OnexrponHas oubnuoreka nuccepranuii PI'b. http://dvs.rsl.ru
HarmonanwsHnas anekrponHas 6ubnuoreka (HOB). http://H36.pd
HIT HOUKOH

Hexommepueckoe apTHEPCTBO "HammonaneHbid | http://archive.neicon.ru

Onexrponno-Uupopmarmonnsiii Koncopuuym".

Hay4Hble MOJIHOTEKCTOBBIE PECYPChI U3/1aTENBCTBA
Springer (apxuB).

http://link.springer.com/

HayuHble IIOJIHOTEKCTOBBIE KypHajibl HW31aTEIbCTBA
Taylor&Francis Group (apxuB).

http://www.tandfonline.com/

Baza maunaeix GreenFile xomnmanuu EBSCO.

http://www.greeninfoonline.com.

BHemHeyxKoHOMHYECKOE 00bLeIMHEHUE

"AxkagemuHTOpIr"

American Physical Society
American Mathematical Society

http://publish.aps.org/

http://www.ams.org/mathscinet/ind

ex.html

®I'BY "I'THTD Poccun

“"

baza mamapix Web of Science (mpaBooOnagatenp -
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

www.webofscience.com

baza nannbix Scopus u3narenscTBa Elsevier.

http://scopus.com

Springer Customer Service Center GmbH B HaydHBIX U
00pa3oBaTeNbHBIX MEIISX.

http://link.springer.com/

http://www.nature.com/

Springer
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http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/
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http://dlib.eastview.com/
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http://link.springer.com/
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http://publish.aps.org/
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http://scopus.com/
http://link.springer.com/
http://www.nature.com/

Nature

baza ganneix kommannun EBSCO Publishing: http://search.ebscohost.com
BJI CASC. BJI MathSciNet via EBSCOhost.

Hay4Hbple  MOJHOTEKCTOBBIE  KypHalbl W KHUTH | http://www.sciencedirect.com

n3narelncTBa Elsevier. http://www.elsevierscience.ru/pro

ducts/science-direct

POOU
Hay4Hbple MOJIHOTEKCTOBBIE AHTIIOSI3BIYHBIE SKypHAIBI | hitp://pubs.acs.org.
American Chemical Society.

8.METOJINYECKHE YKA3AHUA JJIS OBYUYAIOIINXCSI IO OCBOEHHMIO
T CHATIIAHBI

OddekTuBHBIM CIIOCOOOM pPa3BUTHS TBOPYECKHUX CIIOCOOHOCTEH CTYACHTOB NPH H3YYCHUH
JTUCIUIUIMHBL SIBIIIETCS CAaMOCTOsITENbHAs paboTa, KOTOpas HalelieHa Ha MpopaboTKy CTyACHTaMu
MaTepuasa MpoueANnX KOHTAKTHBIX 3aHATHIA U IOJTOTOBKY K NMPEACTOSIINM 3aHATHSIM.

CaMocrosiTennbHasi paboTa CTYICHTOB MPOBOAWTCS HMH B COOTBETCTBHU C COOCTBEHHBIMH
BO3MOXXHOCTSIMU.  MOXHO, OJHAKO, pPEKOMEHJOBaThb TIPYNIOBOE HM3yUY€HHE  MaTepHalioB,
o0ecreunBarIIee COBMECTHYIO pPAa0OTy HECKOIBKHUX CTYJACHTOB, YTO TIOJOKUTEIBHO BIHUSET Ha
Ka4yecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B TO ’xe BpeMs BBICOKas CTENEHb YCBOCHHSI W3Yy4aeMOH IUCIHUIUIMHBI JOCTUTAeTCS IMPHU
MTOCTOSTHHOM paboTe CTYJAEHTOB HaJ TEKYIIMM MarepuajioM. B 3Toil cBs3u jkenareiabHa MpopaboTKa
JEKIMOHHOTO MaTepuaja B JIEHb €ro MPOYTEHHUS, YTO TO3BOJISIET, BO-NIEPBBIX, ONEPATUBHO (HA
ClIeyIoIIel JIEKIIMM) CHUMAaTh BO3HUKAIOIIKME BOIMPOCH! U, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaHUH IO
JTUCIUILTAHE 3a0JT0 10 MPOMEKYTOYHON aTTECTAIIUH.

[Ipy moAroToBKEe K MPAKTUYECKUM 3aHATHSAM Takke HeoOXoJuma MpopaboTKa JIEKIIMOHHOTO
MaTepuaia. OTO MO3BOJIMT OCO3HAHO paboTaTh C MpeAsiaraeMbIM MaTepHajioM IperojaBaTesieM Ha
MPAKTUYECKOM 3aHSITHH, a, CJIEJJOBATENbHO, 3aKia/bIBaTh 0a3y METOAMK M MPUEMOB MpPU PEIICHUU
MPAKTUYECKHUX 33]ad.

[Ipu m3ydenun marepuaia HeOOXOJMMO JAeNaTh aKIIEHT HEe Ha 3a3yOpHMBaHUU MaTepuasa, a Ha
MOHUMAaHWe ero (PU3WYECKOW CYTH, YTO Pa3BHBACT MBIIUICHUE W TO3BOJIAECT MOHITH METOIOJOTHIO
M3y4aeMOH JTUCLUTIITUHBL.

9. MIEPEYEHb NH®OPMAIIMOHHBIX TEXHOJIOT UM, UCIIOJIb3YEMBIX ITPHA
OCYUECTBJIEHUHU OBPA30OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE
JlucuuIuiiHa  OpUEHTHPOBAaHAa HA NPUMEHEHHE KOMIIBIOTEPHOW TEXHHMKH, PpECYpPCOB

MH(POPMaIIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTn «MHTepHeT», aiekTpoHHOM Omubimorekn MAW st
noucka, coopa, XxpaHeHHs, 00pabOTKHU U MpeICTaBIeHHs HH(OPMAIIHH.

[IporpammHuoe obecrieuenre, IHTepHET-pecypChl, JIEKTPOHHBIE OMOINOTEYHBIE CUCTEMBI:
OmnepammonnsieWindows, craHaapTHble O(UCHBIE TPOTPaMMBbI, 3JEKTPOHHbIE BEpCHUH YYEOHHUKOB,
mocoOuii, METOAMYECKUX pa3padoToK,

yKa3aHUI U PEeKOMEHIAIHi 110 BceM BUIaM Y4eOHOU paboThl,

Poccuiickue caitTel. http://znanium.com

http://www.k204.ru/index.php?index=7

10. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3BI IO OCBOEHUIO
JANCHUITINHBI
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CrnenuansHo 00OpY/ZOBaHHBIE AayTUTOPUM JJsl MPOBEACHUS JIEKIUH, J1abopaTOpHBIX pa—0oT,
MPAKTUYECKUX 3aHATUH, TO3BOJIIOIIME IPOBOIUTH IPE3CHTAIMH, KOMITBIOTEPHBIA Kiacc ¢
pabouuM MeCTOM ISl KaXKJIOTO CTYZCHTA.

1. BupryanbHas wuWHTepakTHBHas jabopatopHas pabora «MccrmemoBanue TermTopU3NIECKUX
CBOWCTB HEMETAIUTMYECKUX MAaTEPHAIOB METOJIOM IIIapay.

2. BupryanpHas uHTepakTHBHas JiaboparopHas pabora «Ompenenenne Koddduimenta
TEIUIO0TIa4YH MMPHU BBIHYKJICHHOM TEUCHHUH BO3/IyXa B HArPETOM TPyOe».

3. VYcraHoBKa I TPOBENCHHS JAaOOpaTOpHON paboThl «OmpeaeneHne TermIopu3nIecKIX
CBOMCTB TBEPBIX TEJ METOAOM PETYISPHOTO PEKUMa»

4. VYcraHoBka I TpoOBeAeHUs JabopatopHoil paboTel «Omnpenenenue KodhdumenTa
JYyYEeHCITyCKaHUs CEpOro Tella M CTETIEHU ero YepHOTHD)

Bepcus: AAAAAAD3jb0 Koa: 000154589



Ilpuaoxenue 1
K padoueii mporpaMme IMCIMIJIMHBI

«Tenyonepenaya»

AHHOTanuA padoueil NporpamMmsl

Jucnumnnmna Temionepenaya siisieTcst 4acThio bioka 1 JIMCHMIIMHBL TUCHMIUIMH MTOJTOTOBKU
CTYZICHTOB 10 HaIpaBJIeHUIO TOATOTOBKHU 24.03.05 JIBUraTenu geratejbHbIX annapatoB. Juciuniuaa
peanmsyercss Ha CrynuHOo dakynbrere «MOCKOBCKHI aBUAIIMOHHOTO WHCTUTYTAa (HAIMOHAIHHOTO
HCCIIE0BATENIbCKOTO YHUBEpCcUTETa)» Kadeapoi (kadhenpamu) TIIA.

JuciuninuHa HaieneHa Ha GopmupoBanue cienyromux komneteHuit: OIIK-2 ,OIK-7 ,OTIK-1
JIKP-15 ,OITK-4.

Coneprxkanue TUCIUIUTMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C: BOIPOCAMH TEIIOOOMEHa
B _Pa3JMYHBIX YCTPOHCTBAaX JIETAaTEILHBIX ammnaparoB. JIMCIMIIMHA pacCMaTpUBACT TAaK)KE IPOIIECCHI,
CONPO"BOKIAIOIIKMECT Pa3IMYHBIMU _NPeoOpa3oBaHUSIMKM DHEPIMM, KAaK B IOKOSIIEMCS, TaK M B
JBYDKY IIIEMCS ra3e

[IpenogaBanue MUCHUIUIMHBI TPEIyCMaTPUBAET CIENyIOIMe (HOPMBI OpraHU3aAIMH YIeOHOTO
nporiecca: Jlekmus, JlabopaTopHas pabora.

[IporpaMMoil TUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIBI KOHTPOJS: MPOMEXKYTOUHAs
aTTecTarus B (popme 3aUer ¢ OeHKou (5 cemecTp).

OO0masi TpyI0eMKOCTh OCBOCHHUS AMCHMILIUHBI COCTaBiseT 3 3aueTHBIX enuHul, 108 yacos.
[IporpamMmMoil AMCIUIUIMHBL MPEAYCMOTPEHBI JieKIMOoHHbIE (38 wacoB), mpaktudeckue (0 yacos),
naboparopubie (16 yacoB) 3aHsaTHS W (54 YacoB) CaMOCTOSITENIBHOW paboThl cTyaeHTta. llenbro
OCBOGHUS JIUCIUTUIMHBI SIBIISIETCS TMOJYYCHHE CTYJACHTaMHU OCHOBOIIOJIATAIONIUX 3HAHUU O 3aKOHAX
B3aUMONPeoOpa30BaHus U Nepeaada SHePTHH B (OpMe TEIIOTHI, O 3aKOHAX TEII00OMEeHa.

Jlis MOCTHXKEHUS! TOCTaBJICHHOW WENH NMPU W3YUYEHUH AUCHMILIUHBI PEIIAlOTCs CIeIyIoIIne
3aJ1auH:

1. Co3zmanue y CTYACHTOB JOCTATOYHO IIMPOKON IMOATOTOBKH B OOJIACTH TEILIONEPEaayH,
MO3BOJISIIONICH B JaTbHEHUIIEM OCYIIECTBUTH CIEIUATH3AIMIO0 [0 BBIOPAHHOMY MPOPWIIO U
HaIpPaBJIEHUIO MTOJITOTOBKHU.

2. ®opmupoBaHHE y CTYICHTOB HAYYHOT'O MBIIUICHUS, MPABWJIBHOIO IMOHUMAaHHS TPaHUI
MPUMEHUMOCTH Pa3UYHBIX (PU3UYECKHUX TOX0J0B, 3aKOHOB, TEOPUN U BIIAJICHUSI METOJAAMH OIICHKU
CTENIEHH JOCTOBEPHOCTH pE3YyJNbTAaTOB, TOJYYEHHBIX C TOMOIIBIO SKCIEPUMEHTAIBHBIX U
MaTEeMaTHYECKUX METOJIOB UCCIICIOBAHUSI.

3. BeipaboTka y CTyJI€HTOB BJIaJeHUS IpUEMaMy U HaBBIKAMH PEIICHHs] KOHKPETHBIX 33]a4 U3
pasHbIX 00JacTel TerJionepenayy, MOMOTAIOIIUX B JajJbHEHIIEM B pElIeHUMH WHXEHEPHBIX 3a/1ad 10
BBIOPAHHOM CIIEIIMATBHOCTH.

4. O3HaKOMJICHHE CTYACHTOB C (PU3MYECKOM M HAYYHOM ammapaTtypod W BbIpaOOTKA y HUX
HAYallbHBIX HABBIKOB IMPOBEICHUS DSKCICPUMEHTAIBHBIX HCCICIOBAHUN pPA3IMYHBIX SBICHUH U
BJIa/ICHUS METOJIaMU OLIEHKH TOYHOCTH U IPUMEHUMOCTH MOJYyYEHHBIX Pe3yJIbTaToB.

5. BeipaboTka BiajieHUs HaBBIKAMHU cCOOpa JaHHBIX, U3YYCHHS, aHAIH3a U 0000IICHHS HAyYHO-
TEXHUYECKOH MHPOpMAIUH.

6. BpipaboTka yMEHHsS TPUMEHATH (PUINKO-MATEMATUYECKHE METOJbI MOJCTUPOBAHUS H
pacuéra, TBOPUYECKH MPUMEHSITH OCHOBHBIC 3aKOHBI TEPMOJMHAMUKH WU TEIUIONEPEIayd B IPOIEcce
npodeccnoHaNbHOM 1S TEIbHOCTH.

7. BppaboTka CHOCOOHOCTH W HAaBBIKOB BBISIBUTH (U3MYECKYI0 CYIIHOCTH MPOOJEM,
BO3HHUKAIOMIMX B  XOA€ NPOGECCHOHATBHONW NeATeNhbHOCTH, W TPHUBICYL I WX PEHICHUS
COOTBETCTBYIOIIHMHN (PU3HMKO-MATEMaTHIECKUI arrapar.
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Ipuiaoxenue 2
Kk paloueii mporpaMme JHCIUIIIHHBI

«Temmonepenayar

IIpukpenieHHslie ¢aiiabl

MeToan4yka TemIonpoBoAHOCTh.doc

denepanbHOE areHTCTBO MO 00PA30BaHUIO

['ocynapcTBeHHOE 00pa30BaTEIBLHOE YUPEKIACHUE

BBICIIIET0 TTPO(ECCHOHATBHOTO 00pa30BaHUs
«MATW»- Poccuiickuii ['ocyaapCTBEHHBIN TEXHOJIOTHYECKU YHUBEPCUTET

Kadenpa: "TexHoJorust mpou3BO/ICTBAa aBUAIIMOHHBIX JIBUTATENICH 1

DHEPTreTUYECKUX YCTAHOBOK"

Jucuunnuna: "Tepmoaunamuka"

Jlaboparopnas padota Ne3:

OINPEAEJIEHUE KOOODOUIMEHTA TEIIJIOITPOBOAHOCTHU
ChIIIYUUX TEINUIOU3OJIALIMOHHBIX MATEPHAJIOB
METOIOM IIAPA
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LEJIb PABOTBI
O3HakOMJICHHE CO CIIOCOOOM SKCIEPUMEHTAIBHOTO oOlpeneneHus koddduimenrta
TEIUIONPOBOAHOCTH  CBHIMYYHUX TEIUIOM3OJISIIMOHHBIX MAaTEpUajOB METOAOM Tapa.
OcBoeHue METO/0B IPOBEACHUS HKCIIEPUMEHTA U pacyera, CBI3aHHOrO ¢ 00paboTKOM
pe3yIbTaTOB UCIIBITAHUS.
KPATKUE CBEJAEHUA 13 TEOPUU
[Ipouecc pacpocTpaHeHus Tejia B TBEPAbIX TellaX, B HEMOABMKHBIX KHUAKOCTAX U

razax aHaJINTUYECKU ONMCHIBAETCS 3aKOHOM Dyphe:
q =—AgradT (1)
3nech grad T — BEKTOp, Ha3bIBAEMBIN TPAJAUEHTOM TEMIIEPATYPHI,
BEJIMYMHA €r0 paBHA MpeAely OTHOIICHMS MNpupauieHus temneparypbl AT k
PACCTOSTHUIO MEXAY HW30TEPMUUYECKMMU TMOBEPXHOCTSIMA MO HOPMaJIM K IIPU
CTpeMJIEHUHU An K HYJIIO, T. €.

AT dTl' | K
radl =]y — == | =
8 lﬂ}(Anj dn [M}

Kak BuaHO, TrpagueHT TeMIEepaTypbl XapaKTepu3yeT CKOPOCTb HW3MEHEHUs
TEMIIEpaTypbl MO HOPMAJId K H30TEPMUYECKOM IMOBEPXHOCTH, T. €. MAKCUMAJIbHYIO
CKOpPOCTh HM3MEHEHHSI TeMIepaTypbl B JaHHBII MOMEHT BpeMeHHU. [lojioxKuTEenbHbIM
HalpaBJICHUEM BEKTOpa MPHUHSITO CUHUTATh IO HOpPMAalu, MPOBEJCHHOW B CTOPOHY

BO3paCTAIOLIUX TEMIEepPaTyp.
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Mapamerp ¢ [Br/M’], B neBoii wactu ypaBHeHms (1) — BEKTOpP IUIOTHOCTH

TCIIJIOBOI'O IIOTOKA, HpeI[CTaBJISIIOHII/Iﬁ c000H KOJIMYECTBO TCINIOTHI, IIPOXOAIICC YCPC3

SIMHHILY H30TEPMHUUECKON MOBEPXHOCTH B eIMHMILY BpeMeHu. Bekrtop ¢ HampasieH B
CTOPOHY YMEHBIIEHUS TEMIIEPATYP, T. €. B CTOPOHY, IPOTHUBOIOJIOKHYIO HAIIPABIICHUIO
BekTopa grad 7, 4To U yYUThIBAET 3HAaK MUHYC B hopmyuie (1).

Koapduument A [Bt/MK] B popmyne (1) —kordpunueHT TemaonpoBOIHOCTH,
¢bu3nueckuil mapameTp BEIIECTBAa, B KOTOPOM paccMaTpuBaeTcs nepeHoc tervia. llo
BEJINYMHE OH COOTBETCTBYET KOJWYECTBY TEILIOTHI, IPOXOIAILEIO B €IMHUILY BPEMEHU
4yepe3 eIMHUIY M30TEPMHUUYECKON MOBEPXHOCTH IPU IPaAUEHTE TEMIEPATYPhl, PABHOM
eaunuie. Kak BUHO, KOAGOUIIMEHT TEIIONPOBOJHOCTH XapaKTepU3yeT CIIOCOOHOCTh
BEIIECTBa MPOBOAUTH TeIU10. Bennunna ko3¢ uiirenTa TermionpoBOAHOCTH 3aBUCUT OT
IIPUPOJBI BEIIECTBA, €r0 CTPYKTYpPHI, IUNIOTHOCTH, TEMIIEPATYPBI, JABICHUS U APYTHUX
¢daktopoB. Hauboabmum ko3PPUUHUEHTOM TeMJIONPOBOTHOCTH O0JATAIOT METALIbI,
HAMMEHbIIUM — ra3pl. 3HAYeHUHE BeJMYHUH KO3IQ(PHUIMEHTOB TeIIONPOBOAHOCTH
BeIIECTB  HEOOXOAMMO /I pacyera pPa3jMYHbIX TEXHOJOTHYECKHX MPOLECCOB,
TEeMJIOOOMEHHBIX ANNAPATOB, TEILUIOBHIX [BUraTelieil, JieTATeIbHbIX aNMapaToB, HMX
Aerajieil 1 MpuOOPOB W T. ., T.e. BO BCeX CJAYYasiX, IJie CYHIECTBEHHYI0 POJIb HIPAIOT
MPOLECChl PACHPOCTPAHEHHUS TeIJIA MEXaHM3MOM TeIUIONPOBOAHOCTH, Iie He00XO0AHMO
3HATH pacnpeie/icHusi TeMIIEPATYPbI U TEIUIOBbIE IIOTOKH.

3Hayenue KOIQPUUHEHTA TEIIONPOBOAHOCTH OMNpedeIsA0T, KaK IPaBHIIo,
ONBITHBIM IyTeM, HCNOJIb3Yys 3aK0H Dypbe. B miiockoil 6eckOHE4HOI CTeHKe TOJIHUHON
0, KOrJa Ha TPAHUYHBIX MOBEPXHOCTAX MOAJCPKMBAIOTCH MOCTOSIHHbIE TEMIIEPATYPbI
T m T,, ycranaBiauBaercs JUHEHHbIH NPOPWIb TeMIEPATYpPbl MO TOJIIUHE CTEHKH,
rpajiieHT TeMIIePaTypPbl KMeeT OIHO M TO ’Ke 3HAYeHHEe HA JII000H ITy0nHe
T,-T,

o

U pacueTHas ¢opmy.ia 1,151 A npuodpeTaeT 0COOEHHO NPOCTOH BU

gradT =

_ldl ]
|gradT| T, -T
o)

OnHako B 3TOM cJydyae TPYAHO H3MEpPUTh ¢ TpPedyeMOil TOYHOCTHI) ILUIOTHOCTH
TeNJIOBOI0 MOTOKA ¢, MOCKOJBKY [/ NJIACTHHBI KOHEYHOHl WIMPUHbI M JIHHHBI

Hen30e:KHbI MOTEPH TEIVIOTHI Yepe3 O0KOBbIE MOBEPXHOCTH.

Bepcus: AAAAAAD3jb0 Koa: 000154589



OTMeYeHHbIE HEIOCTATKH  OTCYTCTBYOT IIPH  OmpedejieHud  Kod(p(puuueHTa
TEIJIONPOBOIHOCTH METOA0OM LIApPa, KOIAA UCCIeIyeMOoe BelleCTBO 3aKII0YAeTCsl MEXKIY
ABYMSI MOJBIMH TOHKOCTEHHBIMM METANIMYECKHMH WIAPAMH, TAK 4YTO CBOOO/IHBIE
00KOBBI€ MOBEPXHOCTH B HIAPOBOIi NMPOCJIOHKE UCCIIEYeMOro BelecTBa 0TCYTCTBYIOT.

Oco0eHHO y100HO HAXOAUTHh KO3((UIHEHT TeNJI0NPOBOAHOCTH METOAOM IIApa /IS
ChIMYYHMX MaTepuayoB. B Hacrosimieil paldore AAHHBIM METOAOM OIpeaeIseTcs
K03QPUUHMEHT TeNJI0NPOBOIHOCTH KEPAMHYECKO KPOLIKH ¢ pa3MepaMu 3epHa d=1—2
MM, HCIOJIb3YIOIIEHCH B Ka4ecTBe TEIJIOU30IALHOHHOM 3aChIIKH B PAa3IU4YHOIO poaa
TEMJI0TeXHHYEeCKUX YCTPOHCTBAX.

Tt S IIpu yCTaHOBHUBILIEMCH (crauHoHapHOM)

l
t'_._~...._

TEIUIOBOM COCTOSIHHM IOJTHOE KOJHYECTBO TeIIOThI,
Npoxojsiiee B eIMHULY BpPeMEHH OT PABHOMEPHO
HarpeBaeMod  BHYTPEHHell  MOBEPXHOCTH K

PAaBHOMEPHO OXJIA’KAAEMON HAPY/KHOH NMOBEPXHOCTH

HIapoBOro c¢jos, oCracTtCia HCHU3MCHHBIM JJI1 JIE000r0

pamyca u corilacHo 3akoHy Dypbe onpenensercs no

hopmyre

dT dT
0= —EFE =-A4rxr’ = [Bm] )

rae r-paamyc 3JeMEHTAPHOro cjosi; dr -
TOJILIMHA 3JEeMEHTAPHOro cJ0si; A-Ko3(puument

TeMJIONPOBOTHOCTH MATEPHAJIA 111 2 POBOIi CTEHKH.

TeMnepaTypﬂoe IMoJIC CTCHKU OJHOMCPHO, T. €.

Puc. 1, Crewa nepenocs 1enaa 4epes TEMIIEpaTypa U3MEHSIETCS TOJIBKO 110 paanycy. Beenem

HapeRen = creayrone ooo3HaueHus (puc. 1): r; ur;,- paamycsl
BHYTPeHHell M BHEIIHedl MoBepxHocTed Mmaposoro ciaost; Im 7T, TeMmepatyphl
BHYTPEeHHell W BHelIHeill moBepxHocTeld maposoro ciaoss (7> T,). Torma, mocie
NHTETPUPOBAHUSA YPaBHEeHHUS (2) ¢ OTPAHUYHBIMH YCIOBUSIMU (pHU 7= 7,=> T/=
T,, upu r = r;=>T=T,), NMOJYYHM 3aKOH HM3MEHEHHS TeMIepaTypbl MO pPagUyCy

IIAPOBOIi CTEHKHU
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a B3SIB MIPOU3BOIHYI0 — W 32 KOH M3MeHeHHsl IPAIHEHTA TeMIIePaTypbl

dT__T1_T2 *L
dr 1 1 72 @)
h n

B utore pacuetnyto ¢opmyiy ans koddduimenta  TErIOnpoBOJHOCTH € yU4ETOM

(2), (4) MOXHO 3anucarhb B BUJIE:

1 1

Q :2’”1 1”2_1 Q d2_dl

“Fgradl 47T -T, =T -T, 2dd,

[TockonbKy, KakK yXe OTMEYaJoch, 3HaueHHE KOA(p(UIMEHTa TEIUIONPOBOIHOCTH
OOJIBIIMHCTBA MAaTEPUAIIOB, B TOM YHUCIIE U UCCIETYEMOI0, 3aBUCUT OT TEMIIEPATYPHI, TO

MOJIYYEHHBIN pe3yJIbTaT CleAYeT OTHOCUTD K CPEIHEN TEMIIEpaType IIapOBOTO CIOA.

B _ zaxmouenue — mone3HO  OOpaTUTh  BHUMAaHWE, UYTO  BHYTPU  OJHO
pOJHOM  IIApOBOM  CTEHKHM  IPH  YCTAHOBUBIIEMCS  TEIUIOBOM  DPEKUME
TEMIEpaTypa II0  paadyCcy  HM3MEHSAETCS 1O  3akoHy  rumepbonsl  (3),
IPAJUEHT TeMIlepaTypbl M IUIOTHOCTh _TEIJIOBOIO IIOTOKA ¢ YMEHbBIIAKOTCA IO
HalpaBJICHUIO OT BHYTpPEHHEHN IMOBEPXHOCTH K BHEIITHEH,
a TeroBol moTrok (Q ocraercs OIHMUM M TeM K€, YTO U _ JIOJDKHO
OBITh NPU YCTAHOBHUBIIIEMCSI TEIUIOBOM PEXKHMME, KOTJa TeMIIepaTypa B JIFOOOW TOYKE
TeJa He U3MEHSIETCSI CO BpEMEHEM.

OITMCAHUME YCTAHOBKHM U METOAUKA ITPOBEJAEHIMA
OKCIIEPUMEHTA

9KCH€pI/IMeHTaHBHaH

yCTaHOBKA (CXema ee MoKa3aHa Ha
|
: 1——:-__ — R puC. 2) COCTOUT U3 JABYX MOJBIX
|

TOHKOCTCHHBLIX MC/IHBIX HIAPOB C

- VTV ‘ muametpamu d; = 0,05 m u d,

y ' j S =0,15 wm.. Hapyxupni 1map

|
|
|
!
! &
’rﬂ B”/_ YKPCIUICH Ha IIOACTAaBKE, BHYTpPHU
| I p
l Y
]

9TOTIO rapa KOHICHTPHUYHO

e : pacrosiokeH apyrou map. Mexmy

T

HUMHK  3aCbIlIaH  HCCIICY MBIl

7 | 132103\L . ~2204 chiyunii MmaTepuan (dapdoponas
KpOIIKa), KO3 GUITUEHT

TEIUIONPOBOAHOCTH KOTOPOTO TPEOYETCst ONPEIEIUTh.

Puc. 2. Cxema ycmanoeku: 1 — uccnedyemwtit cotnyuuit mamepuai; 2 — chepuueckasn kamepa; 3

— JneKkmpuueckuil nazpeeamenv;, 4 — eammmemp /[5004: 5 — peocmam; 6 — nomenyuomemp
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nokaszwiearowguii ¢ epawarouiumca yugeponamom KBII1-503, zpadyuposka XK c npedenom uzmepenusn

0—300° C; 7—nepexnouamens mepmonap Kiasuuitlil; 8§ — mepmonapvl Xpome/iv-Koneseable.

Bo BHyTpeHHEM 1Iape CMOHTUPOBAH 3JIEKTPUUECKUI Harpesarelsb 3. s u3MepeHus
TeMriepatyp BHyTpeHHel (T;) v HapyxHOM (T,) MOBEPXHOCTEH IIAPOBOIO CIOS CIIyXKaT
BMOHTHPOBAHHbIE B METAJUTMYECKHE IIapbl XPOMEIb-KOIENIEBbIe TepMOnaphbl : JIBE Ha
Hapy>KHOM Y OJIHA Ha BHYTPEHHEM I1apax.

B nmepBoe BpeMs mocine BKIKOYEHMS YCTAHOBKHA TEIUIOTA, BbIAEHsEMAs
HarpeBaTesieM, 3aTPayMBaEeTCs Ha MPOTPEB BHYTPEHHETO IIapa, CJIOS HCCIETyeMOro
MaTepHualia i Hapy>KHOIO 1apa.

I[To wucreuenun Hekotoporo BpeMeHd (1=90—120 MUHYT) YyCTaHABIUBAETCS
CTaIlMOHAPHBIN pabounii pexkuM palboThl ycTaHOBKH. Ha 3TOM pexume miapoBbie
NOBEPXHOCTH HMMEKOT MOCTOSAHHBIE, HO pa3Hble Temneparypel I1; u T, , a mo cliorw
UCCIEAYEMOr0 MaTepualia YCTAaHABJIMBAETCA CTALIMOHAPHOE TEMIIEpAaTypHOE IIOJIE,
OomMChIBa€MOe ypaBHeHueM (3); TerwioTa, BblAeNsieMass HarpeBaTreieM, IMpu
YCTaHOBHBILIEMCSI PEKUME TMOJHOCTBIO MEPENAETCA 4YEpPe3 CTEHKY BHYTPEHHEro Iapa,
CJIOM KEPaMHUUYECKOU KPOIIKH, CTEHKY HAPY>KHOTO IIapa B OKPYKAIOIIUM BO3IyX.

UtoObl  3KCIEpPUMEHT ObUI  KAaYeCTBEHHBIM, HApPYKHBIA IIAp  BBIIOJHEH
HUKEJIUPOBAHHBIM 1O BHEHIHEH ITOBEPXHOCTU. OJTO YMEHBINAET BIIMSHUE BHEIIHHUX
MCTOYHUKOB TEIJIOBOTO M3IY4YEHUsl (DJIEKTPUUYECKUE JaMIlbl, TPUOOPHl OTOIUICHUS U
ap.). Jlaiee HOXKMA TOACTaBKM, Ha KOTOPBIX KPEHUTCA HAPYXKHBIM IIap, AENar0T
TOHBIIE, YTOOBI YMEHBIIUTh MECTHBIN TEIUIOOTBOJI OT HAPYXKHOTO Imapa. Temrora oT
Hapy>KHOTO IIapa K BO3yXy OTBOJUTCS €CTECTBEHHOW KOHBekuueu. [loaromy moryr
ObITh HE3HAYWTEJbHBIE OTJIMYMSA B TEIUIOChEME C HIKHEH M BepxHed mnoiycdep. B
CBSI3U C 3TUM TeMIIepaTypa Hapy>KHOTO I11apa U3MepsieTcs B IByX Toukax (BBepxy T, ‘ u
BHM3Y T,”) ¥ 3a pacUeTHYIO IPUHUMAETCS CpeaHeapuMeTHIecKas TeMmnepaTrypa

T, =(I,+1,)/2

O06a mrapa, Hapy>KHBII U BHYTPEHHHH, U3TOTOBIICHBI M3 MEU, UMEIOMIEH OOJIBIION
KOO PUITMEHT TEMIOMPOBOAHOCTA. DTO YMEHBINIACT OTIUYHS, TEMIIEPaTyphl IO
MOBEPXHOCTSIM IIIAPOB M3-32 MECTHBIX YCIOBUN MX KOHTAKTHpPOBaHUS ¢ GaphopoBoit
KpOIIKO#, a TaKXKe IMO3BOJISET C OOJIBIION HAJEKHOCTHIO CUUTATh T'PAHUYHBIE TEMIIE-
paTypbl APOBOTO CJI0S1 PABHBIMU TEMIIEpaTypaM MEeAHBIX mapoB. Crian XpoMeIeBoro u

KOIICJICBOI'O TCPMOIJICKTPOAOB IJi1T HAACKHOCTU TCIUIOBOI'O KOHTAKTa C IIapaMu
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3a4€KaHEHbl B CTEHKH, @ CAMU TEPMOAJIEKTPO/IbI HA pACCTOSTHUE ~ 5—7 MM YJIO)KEHbl a
AIEKTPOU3OJIALIUOHHON MOMIOXKKE MO0 HM30TEPMUYECKUM MOBEPXHOCTSM IIAPOB. ITO
o0ecreunBaeT JTOCTOBEPHOCTh M3MEPEHUsI TEMIEepaTypbl IIApOB B MECTaX YCTAaHOBKH
cnaeB (KOpPOJIBKOB) TepMomap, MOCKOJbKY YMEHBIIAETCS TEIUIOOTBOJ MEXaHW3MOM
TEIJIONPOBOAHOCTH o  CcaMHUM TEPMOIJIEKTPOAaM.  XPOMEIIb-KOIIEJIEBbIE
TepMomnapbl BbIOpaHbl MMOTOMY, YTO B JaHHOM auana3zoHe temneparyp (T<373K) onu
UMEIOT JIMHEWHYI0O M JOCTaTOYHO KpyTyro Xapakrepuctuky 1 =f(O. . C.), uto
oOJierdyaer ux TapupOBKY U MOBBIIIAET TOYHOCTh U3MEPEHUH.

BbIBOJBI TEpMOIap dYepe3 MEepeKroyYaTelb IOJACOECIUHEHbl K aBTOMATHYECKOMY
MoKa3bIBaloleMy Mnpubopy ¢ BpamawomuMmcs mudeponarom tuna KBI , umeromemy
NOTPENIHOCTh MoKa3aHui He Hike 0,5% oT AumanazoHa u3MepeHui (KjIacc TOYHOCTH
npubopa 0,5). 3HaueHue U3MepsIeMOu TeMIlepaTyphbl CHUMAETCS CO MIKajbl IudepoaaTa
MIPY HAXKATUHU COOTBETCTBYIONIECH KJIaBUIIU NEPEKIIOYaTES.

TennoBoi MOoTok Q KOTOPBIN MPOXOJUT YEPE3 MIAPOBYIO MPOCIONKY, ONPEaEseTCs
Ha OCHOBE 3akoHa J[xoyns — JleHla mo 3JeKTPUUECKONH MOLIHOCTH, MOTpeOIsieMon
HarpeBaTesyieM:

Q=W [ Br],
W —»anekTpuyeckas MOIIHOCTh, u3Mepsiemasi - BartMeTpom tuma J[5004 knacca
toyHoctH 0,5.

[Topsimox BbIMOSHEHUST pabOTHI cleayomuid. Briroyaercs nutaHue HarpeBaTeds,
yCTaHABJIMBAETCS MOUIHOCTH HarpeBarenss W= 17 Br, BkitouaeTcs B CeTh NpHUOOP
u3MepeHus Temneparypbl. llociie ycTaHOBIEHUS peXHMMa, KOTJa MOKa3bIBaIOIas
CTpesika mpubopa, MOAKIOYEHHOTO K TEpMOINape Ha BHYTPEHHEM Iape, CTaHET
HETIO/(BYDKHOM, CHMMAIOTCS IOCIIEOBATENBHO MOKA3aHUA TEMIeEpaTyp tit, , f; |
ANEKTPUYECKON MOIIHOCTU W, HO KOTOPBIM omnpenenstorcs temneparypst 15, 15, 15",
Ton TenoBoOM MOTOK Q.

[To maHHBIM H3MEpPEHHI C MOMOUILID (Gopmyibl (5) HaxoauTcss Ko UIIMEHT

TCIUIOIIPOBOAHOCTHU UCCIICAYEMOI'O MaTCpHaia.

PACYETHBI
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