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1. Hean, 321241 ¥ IVIAHUPYEMBbIE Pe3YyJbTATHI 00y4YeHH sl N0 AUCIUIIIHHE

a) 03HAKOMJICHUE CTYJIEHTOB C OCHOBHBIMHU (DU3UUECKUMU MOJICIIAMH MIEPEHOCA TETIOTHI
M MacChl B HEMOJBWXXHBIX M ABWKYLIUMXCS Cpelax, METOJAaMU pacueTra MOTOKOB TEIUIOTHI U
MAaccChl, MMoJIe TeMrnepaTypbl U KOHIEHTPAIIMH KOMIIOHEHTOB cMecei, 0a3upyONMMUCS Ha ITUX
MOJICNIAX, METOJAAaMHU JKCIIEPUMEHTAIBHOTO W3yUYEHUS TIPOLIECCOB TEIIOMAacCcOOOMeHa H
ONPEAEIIECHUS IEPEHOCHBIX CBOMCTB;

0) oOecrieueHne 0a30BOM W TPOQECCHOHATBLHONW TEINIOTEXHUYSCKOW ITOJTOTOBKH,
BKJIFOYAIOIIEH yCBOCHHE MPHUHIIUMIIOB TEIJIOMAacCOOOMEHa KaK KOMIUICKCHONM Hay4YHOU W
WHKEHEPHOU JTUCIUIUINHBI.

- 03HaKOMJICHHE CTYJICHTOB CO CITIOCO0aMU TIEPEHOCa TETUIOTHI (Macchl);

- pa3BUTHE CHOCOOHOCTH O0O0y4aeMbIX K (U3HYECKOMY W MaTeMaTHYeCKOMY
MOJICIMPOBAHUIO TMPOIECCOB TMEPEHOCa TEIUIOTHl (Macchl), MPOTEKAIONIUX B PeEabHbBIX
(duznyecknx 00bEKTaX, B YaCTHOCTH, B SIACPHBIX SHEPIEeTUYECKUX YCTAHOBKAX;

- OCBOEHHE COBPEMEHHBIX HAyYHO OOOCHOBAHHBIX METOJOB pacueTa OCHOBHBIX
MPOIIECCOB TEIJIOMAcCOOOMEHa.

Kommerennmu, dopmupyeMble y 0OydYarOmuMXcs, 3alUIaHUPOBAHHBIC PE3YIbTATHI
0o0y4eHUs MO JUCLHUILUIMHE, COOTHECEHHBIE C MHANKATOPAMU JTOCTUKEHUSI KOMITETCHITU:

Kon u naumenoBanue Kona u HaumeHoBanwue 3annaHupOBaHHBIC PE3yIbTAThl O0yUCHUS
KOMTICTCHITUHN WHMKATOPa JOCTHKCHHUS 10 TUCITUTUTAHE (3HATH, YMETh, BIIAJICTh)
KOMIETECHIIUN
O6menpodeccrnonanbubie komrnereHuu (OI1K)
OIIK-1 Cnocoben OIIK-1.1 Ilpumensier 3namo:
UCTIOJIb30BaTh 0a30BbIC MaTeMaTUYeCKUH armapar  |METOAbl ~ ONTUMH3ALUM  KOHCTPYKTOPCKUX
3HAHUS AHATUTUYCCKOW TEOMETPHUH, |pelIeHHId B 00JacTH TersioMaccooOMeHa
€CTECTBEHHOHAYYHBIX JMHEWHOM anreOpHl, METOJIUKU pacyera MPOIIECCOB
JVICIIUTUIHH B g depeHIranbHOTO U TETUIONIPOBOIHOCTHU B 3JIEMEHTaX KOHCTPYKIIUH,
poheCCHOHATEHOM WHTETPAIIBHOTO HCYUCIICHHSI  |TETUIOMAcCOOOMEHa  TIpu  CBOOOMHOW |
NeSITeJIbHOCTH, IPUMEHSTh | (YHKIIMU OJJHOM MEPEMEHHOW |BBIHYKIICHHOW  KOHBEKIMH,  JBYX(a3HOTO
METO/IbI MATEMATUIECKOTO TETIOMAacCOOOMEHa, paMaIiOHHOTO
aHaJIM3a U MOJICTTMPOBAHHS, TEIJI000MEHa
TEOPETUYECKOTO U Ymemns:
IKCIIEPUMEHTAITHLHOTO MIPUMEHSITh OOIIME MAaTEeMAaTHISCKUE METOIBI K
UCCIIeIOBAaHUS pemieHUIO  (YHIAMEHTANBHBIX, MPUKIATHBIX

(bM3UYECKUX 3a]a4 MEePeHOCca W PacCUMTHIBAThH
repeaBaeMbIe TEIIOBBIC ITOTOKU

pa3pabaTbIBaTh KOMITBIOTEPHBIC MOJIETN
TEIIOT M IPABIHYCCKUX MIPOLIECCOB u
BBITTOJIHATH YUCIICHHBIC SKCTICPUMEHTBI
Brnaoemn:

HH()OPMAIIMOHHO-KOMITBIOTEPHBIMH
TEXHOJIOTHSIMH, IPUMEHSICMBIMU B

CHCIMAIBbHON AUCIMILIMHE TEIIOMacCOOOMEH
JJIA TTOBBIIICHUS KBaJII/Iq)I/IKaI_II/II/I, MMOJIYYCHHUA
podecCHoHATbHON nH(pOpMAaIIHH,
KOMIIBIOTCPHOI'O MOJCIUPOBAHUA B
MaTeMaTHYECKHUX MaKeTax U 00pabOTKH JaHHBIX




OIIK-1 Cnoco6en OIIK-1.13 JlemoHCTpHpYET

HCITIOJIb30BATh 63.30BBIC IIOHNMMAHNUEC OCHOBHBIX 3aKOHOB
3HaHUSA TeIIoMaccoooMeHa 1
€CTeCTBCHHOHAYYHBIX MPUMEHSIET UX JUIS pacueTOB
JOUCIHUIIIINH B BJICMCHTOB TCINNIOTCXHUYCCKHUX
nmpodeccroHaIbHOM YCTaHOBOK M CHCTEM

ACATCIIbHOCTH, IIPUMCHSATDH
METOJbBI MAaTEMATHYCCKOI'O
aHaJln3a 1 MOJACIMPOBaHM,
TCOPETHYCCKOT'O U
OKCIICPUMCHTAJIbHOT'O
HUCCICO0OBAaHUA

Bnameo:

3aKOHBI M OCHOBHBIC (PH3UKO-MAaTEMaTHUYCCKHUE
MOJEIA  IEPEHOCa  TEIUIOTBI KM MAacChl
OPUMEHUTEIBHO K  TEIUIOTCXHUYECKUM U
TEILIOTEXHOIOTNYECKUM yCTaHOBKaM u
cHCTEMaM

Ymems:

pacCUMTHIBATh TEMIEpPATypHbIE MO  (ITOJIs
KOHIIEHTPALUI BEIIIECTB) B IIOTOKaX
TEXHOJIOTHYECKUX JKHIKOCTEH W Ta3oB, B
DJIEMEHTaX  KOHCTPYKIMM  TEIUIOBBIX U
TEIIOTEXHOJIOIMUECKUX YCTAHOBOK C IIEJIBIO
MHTCHCU(DUKALINN MIPOLIECCOB
TEIUIOMAcCOOOMeEHa, obecIieueHus
HOPMAaJIBLHOI'O TEMIIEPATYPHOIO PEXKMMa PAOOTHI
DIIEMEHTOB O0OpYIOBaHHMS M MHHUMH3AINN

MOTEPh TEIUIOTHI

Brnaoemn:

OCHOBaMH pacuera ITPOLIECCOB
TEIIOMaccornepeHoca B JIEMEHTAX

TETUIOTEXHUYECKOTO M TETIOTEXHOIOTUIECKOTO
000pyI0BaHUS

2. MecTo qucuuminabl B cTpykrype OITOII

JucuuminHa TermiomaccooOMEH B SIIEPHBIX SHEPIeTHUECKUX YCTAaHOBKAX OTHOCHUTCS K
00s3aTeNIbHONM YacTH ydeOHOro IjiaHa Mo HampaBieHHo noarotoBku 14.05.02 Artomubie
CTAaHLIMH: IPOCKTUPOBAHUE, IKCIUTYATALUSA U NHKUHUPHHT.

Kon [IpeamecTByronye AMCHUILUIUHBI (MOYIIH), [Tocnenyroiire MUCUUTLTAHBI (MOJTYJIH),
KOMITETCHIIMHT npaktuku, HUP, np. npaktuku, HUP, np.
®duznka
OIIK-1 XuMUs ATOMHBIE JIEKTPUYECKHUE CTAHIINN
Briciias MmaTemaTHka

[IpousBoacTBEeHHAs MIPaKTUKa
(mpeaauIIoMHast)

TIK-2 [IpousBocTBEeHHAs MIPaKTUKa (HayuHoO-
UCCIIeIoBaTeNbCKas paboTa 2)
[IpousBoacTBEeHHAs MIPAKTUKa
(TexHOJIOrMYeCcKas)
IIpousBonacTBeHHas [IpaKkTHUKa

TIK-3 (mpeaauIIoMHast)
[IpousBoicTBEHHAsS MIPaKTHKA
(TexHoJIOTHYecKas)
IIpousBonacTBeHHas IIPAKTHKA

TK-1 (mpeaauIIoMHast )
[IpousBocTBEHHAs MpaKTUKa (Hay4yHO-

HCCIIeN0BaTENbLCKas padboTa 2)




3. CTpyKTypa H coep:KaHue JUCHUILTHHBI

3.1. CTpyKTypa JTUCUMILIIUHbI

OO6m1ast TpyI0EMKOCTh TUCIIUILIUHBI cOCTaBisieT 7 3aueTHhIX(bie) enunuii(bl) (3E), Bcero
252 4yacoB, u3 KOTOphIX 117 dYacoB coOCTaBIISICT KOHTaKTHas padoTa 0O0ydJaroIierocs
3aHATUSA CEMHHApPCKOTO
Tumna (MpakTHYECKHE, CEMUHAPCKUE 3aHATHA, JJabopaTopHbIe padoThl U T.1m.) 40 dac.,
IpyNIOBbIE U MHIMBUyallbHbIe KOHCydbTaluu 0 yac., mpuem sk3ameHa (KIIA),

C mpemnojaBaTeleM (3aHATUS JIGKUMOHHOro Tuma 56 dyac.,

camocToATeNbHasg padora oOyuaromierocs 120 yac, KOHTPOJIb CAMOCTOATEIBHON pabOThI

(KCP) - 0 ygac.

Bun yaeOHoO# paboTh Beero Cemectp
4acoB
5 6

OBHIAA TPYAOEMKOCTDb JUCIHUITIJINHBI 252 108 144
KOHTAKTHAA PABOTA OBYUAIOIIET'OCA
C ITPEIIOAABATEIJIEM, 117 47 70
B TOM YHCJIE:
Jlexkmonnele 3ansatus (JIek) 56 24 32
Jlaboparopusie 3ansatust (JIad) 16 8 8
[Tpaktuueckue 3anarus (IIp) 24 8 16
KonrtakTabie gace Bo Bpems arrectaruu (KI1A) 1 1
CAMOCTOATEJIBHAA PABOTA OBYYAIOIIEI'OCA

120 68 52
(CPC):
[ToaroTroBka K MPOMEKYTOYHOH aTTecTaluu B hopMme: 35 35
(3a4eT, dK3aMeH)
OOPMA ITPOMEXYTOYHOU ATTECTAIINN 3a, Ok 3a E)S

3.2. Conep:kaHue TUCUMILIHHBI, CTPYKTYPHPOBAaHHOE 110 pa3/ieiaM M BHAAM 3aHATHH

PacnpenesieHue Tpy10eMKOCTH
(B 4acax) no Buam y4eOHo# padoThl, BKJIKYas
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v

- PeTHHIOBOM cCUCTEME

10 0AJJILHO

Pazgen 1. OCHOBHEIE ITOJIOKCHUS TCOPHHU TCIJIONPOBOAHOCTU




1. OCHOBHBIE
MTOJIOXKEHUS TEOPUH
TETJIONPOBOTHOCT
u

10

14

OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-
1.1-V1,
OIIK-
1.1-Y2,
OIIK-
1.1-B1,
OIIK-
1.13-
31,
OIIK-
1.13-
V1,
OIIK-
1.13-
B1

J1.1,
J1.3,
J1.6,
J12.1

P3

3a

10

Paznen 2. TenmonpoBOAHOCTh MPH CTAIMOHAPH

OM U HECTAalTUOHAPHO

M pexXuMe

2.
TennonpoBoaHOCT
b npu
CTallMOHAPHOM U
HECTALlMOHAPHOM
pexxnume

12

14

OIIK-
1.1-31,
OIIK-
1.1-V1,
OIIK-
1.1-32,
OIIK-
1.1-Y2,
OIIK-
1.1-B1,
OIIK-
1.13-
31,
OIIK-
1.13-
V1,
OIIK-
1.13-
B1

J1.1,
J1.3,
J1.6,
J12.1

P3

3a

10

Pazgen 3. OCHOBHBIC ITOJIOKCHUS TCOPUHU KOHBCKTUBHOI'O Ter0o0MeHa




OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-
1.1-V1,
OIIK-

1.1-Y2,
3. OCHOBHEIE OTIK- JI1.1,

NOJIOMEHUS TEOPUU | £ | 4 2|4 6 16 |1.1-B1, ﬁ}g, P3

KOHBEKTHUBHOT'O
TEII000MEHa OIIK- JI2.1
1.13-
31,
OIIK-
1.13-
Vi,
OIIK-
1.13-
Bl

3a

10

Paznen 4. [Togo6ue 1 MoeMpOBaHKE MTPOIIECCOB KOHBEKTUBHOTO TEIJIOOOMEHA

OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-
1.1-V1,
OIIK-

4. Tlogobue wm 1.1-V2,
JI1.1,
MOJICTTMPOBAHUE OIIK- 1.3 P73
MPOLIECCOB 51 4 12 16 |1.1-Bl, "
JI1.6,
KOHBEKTHBHOT'O OIIK- .1

TeIuIooOMeHa 1.13-
31,

OIIK-
1.13-
V1,
OIIK-
1.13-
B1

3a

10

Pazgen 5. 'uapoarHamMuka U TEIUIOOOMEH MpY 00TEKaHUU TUIOCKOM TUTACTHHBI




5. I'mapoauHamuka
U TEIJIOOOMEH Mpu
00TEeKaHUU

IUIOCKOH IJIACTHHBI

10 16

OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-
1.1-V1,
OIIK-
1.1-Y2,
OIIK-
1.1-B1,
OIIK-
1.13-
31,
OIIK-
1.13-
V1,
OIIK-
1.13-
B1

J1.1,
J1.3,
J1.6,
J12.1

P3

3a

20

Pa3I[eH 6. Tennoomaqa U THAPABINYCCKOC COIMMPOTHUBIICHUC ITPU BBIHYXKJICHHOM TCUCHUU KUAKOCTHU B KaHAJIaX

6. Tennoormaua u
THJIPABITUICCKOC
COIIPOTHUBIICHUE
MIPY BBIHYXJICHHOM
TEYEHHUH KUIKOCTH
B KaHaJIax

12 16

OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-
1.1-V1,
OIIK-
1.1-¥2,
OIIK-
1.1-B1,
OIIK-
1.13-
31,
OIIK-
1.13-
V1,
OIIK-
1.13-
B1

J.1,
J11.3,
J11.6,
2.1

P3

3a

20

OJINHOYHOM TPYOBl ¥ MYYKOB TPYO

Pazgen 7. Tennmootnaya u THAPABINYCCKOC COMMPOTUBIICHUC ITPU BBIHYXXKICHHOM IIOIICPECUHOM 00TeKaHNHU




OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-

1.1-V1,
7. Temnoornaya u OI1IK-

TUJIPaBIMYCCKOC 1.1-V2,
COIIPOTHUBIICHUE L1
P BBIHYKJICHHOM OB 1.3
p YKI 5| 4 2 | 4 6 16 | 1.1-B1, s
MONIEPEYHOM JI1.6,
OIIK-
00TeKaHHU 1.13- 2l
OJIMHOYHOM TpPYOBI é]
Y TIyYKOB TPYO OIIK-
1.13-
V1,
OIIK-
1.13-
B1

P3

3a

20

Paznen 8. TermooOMeHHbIE anmapaTsl

OIK-

1.1-31,
OIK-

1.1-32,
OIK-

1.1-Y1,
OIK-
1.1-y2,

JI1.1
OIIK- )
8. TemooOMeHHBIE 4 ) 3 14 |1.1-B1, JI1.3,

anmaparbl OTIK- J1.6,
1 R 1 3- Hz- 1

31,
OIIK-
1.13-

V1,
OIIK-
1.13-

B1

P3

10

Paznen 9. Tennootaada mpu cB0OOOAHO-KOHBEKTUBHOM JBHYKEHUHU KUIKOCTH




9. Temnootrnaua
nmpu CBOOOTHO-
KOHBEKTHBHOM
IBUXXCHUN
JKHJIKOCTH

OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-
1.1-V1,
OIIK-
1.1-¥2,
OIIK-

4 2 8 14 | 1.1-B1,

OIIK-
1.13-
31,
OIIK-
1.13-
Vi,
OIIK-
1.13-
B1

J1.1,
J1.3,
JI1.6,
2.1

P3

10

Pazgen 10. TermmooOmen nipu a3oBbIX MPEBPAIIEHUIX

10.  TenmooOmeH
npu (ha3zoBBIX
NPEBPAICHUSIX

OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-
1.1-V1,
OIIK-
1.1-¥2,
OIIK-
4 2 | 4 6 16 | 1.1-B1,
OIIK-
1.13-
31,
OIIK-
1.13-
V1,
OIIK-
1.13-
B1

J1.1,
J11.3,
J11.6,
2.1

P3

10

Paznen 11. OcHOBHBIE ITIOHATHS U 3aKOHBI MacCOOOMeHa




OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-
1.1-V1,
OIIK-
1.1-¥2, L,

11. OCHOBHEBIE OIIK-
MOHATUSA U 3aKoHbI| 6 | 4 2 10 16 | 1.1-B1, J1.3,( P3
JI1.6,
MaccooOMeHa OIK-
JI2.1
1.13-
31,
OIIK-
1.13-
Vi,
OIIK-
1.13-
Bl

Paspnen 12. Temno- u MaccooTnada

OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-
1.1-V1,
OIIK-
1.1-¥2,

J1.1
OIIK- ’
12. Temo- 1ol 4 5 10 16 | 1.1-B1, J1.3,( P3

MaccooTaaya OIK- JI1.6,
1.13- J12.1

31,
OIIK-
1.13-

V1,
OIIK-
1.13-

B1

Paznen 13. Macco- u TermioooOMeH IIpH UCIIApCHUHU, KOHACHCAIUN U XUMHUUYCCKUX PCAKIUAX




OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-
1.1-V1,

OI1K-
13. Macco- wu 1.1-V2,

eesiel OIK- | 113" s
P i 6| 4 2 4 6 16 |1.1-Bl1, e
KOHJEHCAITIHA nu JI1.6,
OIIK-
XUMHYECKUX 1 13- JI2.1
peaKIusx :'31

OIIK-
1.13-
Vi,
OIIK-
1.13-
B1

Paznen 14. TemmooOMeH U3ITy4eHHUEM, CIIOKHBIN TEIIOOOMEH

OIIK-
1.1-31,
OIIK-
1.1-32,
OIIK-
1.1-V1,
OIIK-

1.1-Y2,
14, TemroobmeH onk. | 11| P3

H3IyUYCHUEM, JI1.3,

JTYHICHY 6| 8 | 4 4 16 |1.1-B1,

CJIOKHBIM JI1.6, | Tect
OIIK-

TEII000MEH 1.13 J2.1

31,
OIIK-
1.13-
Vi,
OIIK-
1.13-
B1




OK3aMeH

36 36

40

NUTOI'O 56 | 24 | 16 120 36 252

3a, 2

3.3. TemaTu4eckuii NJIaH JEeKIIHOHHBIX 3AHATHHA

Howmep paznena
JUCHHUITIIINHBI

TeMBbl IEKIIMOHHBIX 3aHATHI

TpynoeMKoCTb,
yac.

BBenenue. 3Hauenue Kypca AJis MHKeHepa-TeriodHepreTuka. Crocoosl
TEII000MEHa, OCHOBHBbIE MNOHATUA. 3akoH Dypbe, TemmepaTrypHoe
mnoJe, KodduImeHT TETUIOMPOBOAHOCTH. Mexanusm
TEIUIONPOBOAHOCTH. HuddepenmansHoe ypaBHEHHE
TEIUIONPOBOAHOCTH U €ro pemeHus. YacTHple ciydau ypaBHEHUs
SHEpruu. YCJOBUSA  OJHO3HAYHOCTH  (KpaeBble) YCIOBHUS, HX
Ha3Ha4YeHHE. BUibl IpaHUYHBIX YCIOBHM.

TennonpoBOAHOCTh IUIOCKOM OJHO- M MHOTIOCIOMHOM CTEHKU IpHU
CTal[MOHAPHOM TEIUIOBOM pexume. I'paHuunbie ycnoBus l-ro um 3-ro
pona (Temnomnepenaya), TEPMUYECKUE CONPOTHUBIICHUS.
TennonpoBoAHOCT OAHO- U MHOTOCIOMHONW IMJIMHIAPUYECKON CTEHKHU
IpU CTAalMOHAPHOM TEIUIOBOM peXHMe. ['paHnyHbIe ycinoBus 1-ro u
3-ro  poma  (Teryiomepenavya), TEPMHUYECKHE  COMPOTUBIICHUSI.
Kputnueckuii  auameTp  M30JSIIMM  UWIMHAPUYECKOW  CTEHKHU.
Termonepenaya uepe3 opeOpeHHyr CcTeHKy. HecraunonapHas
TEIJIONPOBOAHOCTD MIOCKOM MJIACTUHBI, TEMIIEPATYPHOE MOJE. AHAIU3
TEMIIEPaTyPHOTO IOJISl PU MaJIbIX M OOJBIINX YHcIax buo, BHEIIHSS U
BHYTPEHHSsI 3a/layd, NPOMEXKYTOUHbIE clly4aw. TemaoBOM MOTOK,
pacuer ero 1o Oe3pa3MEpHBIM BEJIMYMHAM. PeryispHblii  u
HEpETyJISPHBINA TEIUIOBBIE PEKUMBI. 3aKOH PETYJISIPHOTO PEXHUMA; TEMIT
OXJIAX/IEHUS (HarpeBaHus), 3aBUCHUMOCTb €r0 OT TETUIO(PH3MUECKUX
CBONCTB TeJa.




TGHJ'IOOTI[a‘la, 3aKOH HBIOTOHa, KO3(1)(I)I/II_II/ICHT TCIIJIOOTAa4YH.
I[BI/DKGHI/IG KHUIKOCTHU, CHIIBI, BO3)1€fICTBy10HIPIC Ha JKHUJIKOCTD.

Temnoduznueckue CBOICTBa SKHIKOCTEH. Cucrema
i GepeHIMATBFHBIX YPABHCHH KOHBEKTUBHOTO TEINIOOOMEHA, WX
B3aHUMOCBS3b. YcnoBus OJIHO3HAYHOCTH. OCHOBBEI TEOpUHU

IIOTPAHUYHOTO CJIOSA: CBEJEHUS O CTPYKTYypeE MOIPAaHCIIOs, JIJAMUHAPHOE,
nepexoqHoe U TypOyJleHTHOe Te4yeHHs. MexaHu3Mbl MepeHoca
UMITyJIbCa, TEIJIa W BEIIECTBA B PA3JMYHBIX OOJACTSIX TMOTPAHCIIOS.
[lpuHnun  uWHTEHCHUpUKAIUU  TEmIoOOMeHa B TypOYJIEHTHOM
norpaHcioe. YpaBHeHus IIpanaTig musd INIOCKOTO  JIAMUHApPHOTO
MOTPAHCIIOS, BBIBOJ UX, ONPEAEIECHUE TEIJIOBOrO MOTOKA U TPEHUS Ha
cTeHke. JlMHaMHWUYeCKW W TEIUIOBOM TOTrpaHcion. TypOyleHTHOe
TEUEHUE U TEPEHOC, OCPEIHEHHOE M IYJIbCALIMOHHOE JBU)KECHHUE.
VYpaBHEHUS IBWKEHUS W SHEPruM sl TYpOYJIEHTHOTO TEYCHUS.
Mexanu3mbl nepeHoca B TYpOYJIEHTHOM Sipe€ W BS3KOM TOJICIOE
IIOTPAHCIIOS.

OcHoBBl Teopuu mnoaoOHs u MoxenupoBaHus. [lomydenue wymcen
nonobust u3 audQepeHraIbHbIX YpaBHEHUH mpoiecca, Gu3n4ecKuid
CMBICTT OCHOBHBIX 4YHCEN MOA0OMs. YCIIOBUS MOAOOUS (PU3MUECKHX
MPOLIECCOB, TeopeMa Kupnuuesa-I'yxmana. [Tono6HsIe,
TOXK/IECTBEHHbIE U  AHAJOTWYHble  sBJIEHUSA.  MoJenupoBaHue.
[Ipumenenne MeTomOB TOMO0MS W PAa3MEPHOCTEH K H3yYEHUIO
IIPOLIECCOB KOHBEKTHBHOTO TEII000MEHa. OcCHOBBI
TUIPOJIMHAMUYECKONH Teopuu TeruiooOMeHa. CBA3b TEIIOOTAAuu U
Tpenusi. Ananorus PeitHoubaca.

Temnoornaua mnpu JaMHUHAPHOM OOTEKAaHMHM TIUIOCKOH IUIACTHHBI.
[Ipodmnp ckopocT, TONMKMHA TOTPAHCIOS, MPOGUIH TEMIIEPATPYPHI.
CoorHouenne npoduieii TeMnepaTyp U CKOPOCTEH, a TakKe TOJNIINH
HOTpaHCiIoeB Mpu uuciax [IpaHATis, paBHBIX W HEPAaBHBIX EAWHHUIIE.
YpaBHeHUs] MOAOOUS AJsl JIOKAThbHOW W OOIICH TEIUIooTHa4yu. Y4Yer
HEM30TEPMUYHOCTH B YpaBHEHMSAX NomoOus. Ternoornaya miiacTHUHEI
npu TypOyJIEHTHOM HOTpaHClioe. XapakTep U3MEHEHUsT KO3 PHUIIUEHTA]
TETJIOOTAAYH BIOJb TUIACTUHBEI.

Temnoornauya U rUAPaBINYECKOE CONPOTUBIIEHUE MPU BBIHYKICHHOM
TEUECHUW B KaHamax. JlaMUHApHBINA, TEPEXOAHBIM WU TypOYJICHTHBIN
peXHUMBl - THIPOJUHAMMKA, HU30TEPMHUECKOE M HEU30TEPMUYECKOE
TEYEHUE, MEXaHu3Mbl IepeHoca. Temmoornaya nOpu JIAMHUHAPHOM
pexuMe. BS3KOCTHBIH UM BA3KOCTHO-TPAaBUTALIMOHHBIM  PEKUMBI.
TennooTaadya U THAPABINYECKOE CONPOTHBICHUE MPU BBIHYKJICHHOM
TEYEHUHM KUJIKOCTH B KaHAJaX NpPU IMEPEXOJHOM H TYypOyJIECHTHOM
pexxumMax. TernooTnada B HEKPYTIIBIX U IIEPOXOBATHIX TPyOax.

TemnooTnadya ¥ THAPABIMYECKOE COMPOTHBICHHE MPU BBIHYXICHHOM
MOTIEPEYHOM OO0TeKaHWu TpyObl M myuyka TpyO. OOmas kapTuHa
THJIPOAMHAMUKY U TEII000MEHa MpU OOTEKaHWU OJAMHOYHOU TPYOBI U
ny4yka TpyO — JaMHHAPHBIA, CMEIIAHHBIA U TypOYJIEHTHBIA PEXKUMBI.
KopunopHbli M maxmaTHbBIA ITyYKH, COIIOCTaBICHUE HX TEIUIOBOU
s dexTuBHOCTU. YpaBHEHUS MOA00US IJIs TEIIOOTAaYH, (Pu3ndeckoe
COIEpKaHUE  OTHENbHBIX  COMHOXUTENeW. ['maponuHamudeckas
BUOpaLus TpyO B MyUKe — MPUUHUHBI, OACHOCTh, CIIOCOOBI YCTPAHEHUSI.




TermnooOMeHHUKH, WX KilaccU(UKAIMS, KOHCTPYKTUBHBIE CXEMBI.
TennoruapaBinueckuii pacueT TeII000MEHHBIX annapaToB, OCHOBHBIE
ypaBHeHus. IIpsmMoToyHass W NPOTUBOTOYHAS CXEMbl JABUKEHUS
TEMJIOHOCUTENEH, UX conocTaBieHue. CpeTHui TeMIepaTypHbId HATOP.
Onpenenenue TeMIeparyp MOBEPXHOCTEN TerooOMeHa.
I'mppomexannueckuit pacder TEIUIOOOMEHHUKA. Bunn:
TUAPOCOMPOTUBICHUM, UX pacueT. D((HEeKTUBHOCTh TEIIOOOMEHHHUKA,
crocoObl ee OueHKH. MHTeHcuduKanms TermiooOMeHa, paszIndHbIe
croco6Obl. Termmouzonsuusi TEMIOOOMEHHHKOB, €€ 3HAu€HHUE, CXeMma
pacuera.

Tennootnava mpu cBOOOAHOM KOHBEKLMH HPU PA3IMYHBIX PEKUMAax
TEYEHUs] JKUAKOCTH. PacuerT KO3QPUIMEHTOB TEIUIOOTAAYH MpuU
cBOOOJHOW KOHBEKIMH. HeorpaHuueHHBIH M 3aMKHYTHIH 00beM
)kuakoctu. OOmumiA BU ypaBHEHUM MOA00Us IS TEIUI00TAaun. Pacuer
TEINIOOOMEHAa  METOJOM  HSKBUBAJICHTHOH  TEIJIOMPOBOJHOCTH.
CB000/1Hasl KOHBEKIIMS B YHEProoOOpYyJOBaHHUH.

10

TennooOmen npu ¢Ga3oBBIX MPEBpaIeHUAX. TemIooTaa4a mpu KUEHUN
B 00JIBIIIOM 00BEME, pEXKUMBI KUTICHUS, KprBas KurieHus. Kpurnueckue
TETUTOBBIE HATPY3KH. PacueT TermnooOMeHa npu my3bIphKOBOM KHITCHUH.
Temnoornadya mpu KUMEHUU U BBIHYXJACHHOM TEUEHUH XUAKOCTU B
TpyOax, pEeKUMBl KUINEHHA. Teroornadya TpH  KOHACHCAINH
OJTHOKOMIIOHEHTHOTO Tapa Ha CTeHke M TpyOe. TemmoobmeH npu
IUICHOYHOH KOHJEHCALMU JBHKYIIETOCS Tapa Ha TOPH30HTAIHLHOM
nydke Tpy0. CriocoObl HHTeHCU(UKAIIMY TETIIO00OMEHA B KOHIEHCATOpE
napoBoil TypOuHbl. TermnooOMeH npy KOHIEHCAIMH ePEerpeToro napa.
TennooOMeH npu KOHACHCAIMM 1apa, IBUXKYLIErocs B TpyOe.

11

Maccoo6meH. [loTok mMacchl KOMIIOHEHTa. BEKTOp MIIOTHOCTH NOTOKA
Maccbl. MonekymsipHass nuddys3uss. Konnenrpanuonnas nuddysusi.
3axon Duka. Tepmo- u 6apoanbddysus

12

MaccooTnaua, MaTeMaTUYeCKOE€ ONUCAHUE W AHAJOTUs MPOILECCOB
Macco- ®u  TtemwnrooOMmena.  uddepeHnmanbHpie  ypaBHEHUS
TeruiomaccooomMena. TpoiiHas aHanmorus, €€ WCIOJb30BAHUE ISt
pacyeTa MaccoIepeHoca.

13

Juddy3noHHBIN TOTPAHCIION €ro ypaBHEHNE. AHAIN3 CXEMbI PEIICHUS
3aJa4  COBMECTHOTO TerioMaccornepenoca. TemmomMaccooOMeH mpu
KOHJICHCAllMM Tapa U3 Mapora3oBod cMmecH. TermiomMaccooOMeH IpH
UCIIAPEHUU B TApPOTa30BYI0 CMeCh. Temio- M MaccooOMEH MpH
XUMHYECKHUX MPEBPALICHUSIX.

14

TennooOMeH U3iTyuyeHHeM, CII0KHBIN Ternao00MeH. OCHOBHbIE OHATUS
U 3akoHbl. Kiaccuukamusi MOTOKOB W3IydeHUs. PaananuoHHBIN
TEINIOOOMEH MEXy TellaMH, pa3JelIeHHbIMH HNpPO3payHOM Cpeow.
TermmooOMeH MeXIy IUIOCKUMH CTEHKAaMH, BJIHMSIHHE OSKpaHOB.
TennooOMeH Mex 1y akenoM U Tonkoi Kotia. CioKHbIN TEII00OMEH.
TermmooOMeH MeXAy TelaMH, MPOU3BOJILHO pPACIOIIOKEHHBIMU B
OPOCTPAHCTBE. YTJIOBbIE KO3(Q(UIMEHTHI, B3aUMHBIE OBEPXHOCTH.
Crioco0bI onpeieNIeHHs YIIIOBBIX KO (OUIIEHTOB.

TennooOMeH u3MydYeHHEM B HOIVIOMIAIOIIEH W M3Iydaroleill cpeze.
Wznyyenne u mornomenue razoB. KoahuueHT noriomeHus, 3aKoH
Byrepa. IHTEHCUBHOCTh M3JIyueHUs], YpaBHEHHE IMEpeHOca JIyYUCTON
SHEPrHM, ONTHYECKas TOJIIMHA Ta3oBoro cios. CrocoObl pacuera
JTY4YHCTOTO TEII00OMEHa.

Bcero
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3.4. TeMaTH4YeCKHUil VIAH NPAKTHYECKHUX 3aHATHIA

Howmep pazgena . TpymoeMKoCTb,
P pasi TeMbl MPaKTUYECKHUX 3aHATHIA pyA
JUCIIUTLTHBI Jac.
1 TermmonpoBOAHOCTH MIIOCKON M IMJIMHAPUYECKON CTEHKH 2
3 [TonoOue n MoeIMPOBaHUE MPOLIECCOB KOHBEKTUBHOTO TETJIOOOMEHA )
5 Temnootnaya ¥ rUApPaBINYECKOE COMPOTHUBIICHUE MPU BBIHYKJIEHHOM )
TEUYECHUH KUJKOCTH B KaHAJIAX
7 TennooTnava npu MornepeyHoM 0OTEKaHUH ITyYKOB TPYO 2
8 Pacuér TernnooOMeHHbIX anmnapaToB 2
9 TennooOMeH npu cBOOOTHON KOHBEKIIUT 2
10 TennooOMeH pu KUIEHUH SKUJIKOCTU 2
11 TemnooOMeH npu KOHIEHCAIH Mapa 2
12 3amaun MaccooOMEHa: NCIIapeHre B TapOra3oBYIO Cpey 2
13 Temno- u maccoornada. 3agaud MaccooOMEHa: KOHJEHCAIUs W3 2
apora3oBOr CpeIbl
14 TennoobMeH n3myueHneM 4
Bceero 24
3.5. TemaTu4ecKuil JIaH JIa0OPATOPHBIX PpadoT
Howmep paznena TpynoeMkocTs
P pasi Tembl 1abopaTopHBIX padoT pyA ’
JUCIUTLTHHBI yac.
Ompenenenrie  kodduIMEHTa TEIIONPOBOAHOCTH  TBEPABIX  TEI
3 METO0M LMIMHIPUIECKOTO CIIOs 4
Ompenenenne kodpuIMEHTa TEIJIOOTAAYd TIPU  €CTECTBEHHOU
7 KOHBEKIIMM Ha 000rpeBaeMoM LIUIMHIPE 4
10 HccnenoBanue TEIUIOOTHAUM TPU  IMY3bIPHKOBOM PEKUME  KHIICHHS 4
KHUJIKOCTH METOZOM PETYJISIPHOTO peKrMa
13 Onpenenenue MHTETPAIBHOIO ko3 PureHTa W3ITy4EHUs 4
BOJIb()PAMOBON HUTH KaJTOPUMETPUUECKHM METOAOM
Bceero 16
3.6. CamocTosiTesibHAs pad0Ta CTYyAeHTA
Howmep paznena TpynoeMKocTh
P pasil Bun CPC Conepxxanne CPC Py ’
JACTIATITHBI gac.
1 Pemenune 3agauno  |OCHOBHBIE TIOJIOKEHHUS TCOPHH 10
pazneny TEIUIONPOBOJHOCTH
) Pemenne 3agauno | TemionpoBOIHOCT b IIPU CTALIMOHAPHOM U 12
pazneny HECTAIMOHAPHOM PEXKHIME
3 Pemenue 3anauno  |OCHOBHBIE TOJIOXKEHUS TEOPHH 6

pazneny KOHBEKTHBHOTO TEIUIOOOMEHA




4 Pemenue 3agauno  |[lomoOue m MoaenupoBaHue MPOLIECCOB 12
paszueny KOHBEKTHBHOI'O TEIIOOOMEHA

5 Pemenwue 3amau o  (['mapoamHaMuKa U TEINIOOOMEH TIPH 10
pazneny 00TEeKaHHUH IJIOCKOH IIJIACTHHBI

6 Pemenue 3agauno  |Temnoornaya v ruapaBInyeckoe 12
pazzueny COIIPOTHUBJICHUE NP BRIHYKJICHHOM TCUCHUN

7 Pemenue 3agauno  |Temnoornaya u rugpaBiIdyecKoe 6
pasneny COIIPOTHBJICHUE IIPU BEIHYKJICHHOM

] Pemenune 3amauno  |TemnooOMeHHbIE anmapaTsl ]
pazzaeny

9 Pemenue 3agauno  |TerooTmaua nmpu cBOOOHO- KOHBEKTUBHOM 2
paszaeiny JIBMJKCHHUH JKHUIKOCTH

10 Pemenue 3agauno  |TeriooOmeH npu (ha30BBIX MpEeBPAIICHUSIX 6
pazzueny

1 Pemenne 3agauno  |OCHOBHBIE MOHATHS U 3aKOHBI MacCOOOMEHa 10
pazneny

12 Pemenne 3agauno  |Termro- u maccoormada 10
pazneny

13 Pemenue 3agauno  [Macco- 1 TETUI00OMEH NMpU UCTIAPCHHH, 6
pazzaeiny KOHJICHCAIIMM M XMMHUUYCCKHX PCAKIIHIX

14 Pemenne 3agauno  |TemiooOMeH U3iydeHUEM, CITOKHBIN 4
pazzeny TEIII000MEH

Bcero 120

4. O0pa3oBaresibHbIE TEXHOJIOT UM

[Ipu nmpoBeneHUH y4EOHBIX 3aHATHA HMCHOJB3YIOTCS TPaJULMOHHBIE 00pa30BaTEIIbHbBIC

TCXHOJIOTHU (J'IGKI_[I/II/I B COYCTaHHMM C THPAKTUUYCCKUMHU 3aHATUAMU,

7a00paTOpHBIMU  pabOTaMH, CAMOCTOSITENBHOE H3Y4YEHHE ONPENEIEHHBIX pAa3AesioB) U

CEMHHApAaMM H C

COBPECMCHHBIC O6paSOBaTeHBHHe TCXHOJIOI'MY, HAIIPaBJICHHBLIC Ha obecrieucHue Pa3sBUTHUA Y
06yqa1011mxc;1 HaBBIKOB KOMaHﬂHOﬁ pa6OTBI, MEXKJINYHOCTHOM KOMMYHHKAIIUU, IIPHUHATHUA
pCHIGHHﬁ, JIMACPCKUX KAYCCTB: MHTCPAKTHUBHBIC JICKIIUHU.

5. OueHuBaHme pe3yJbTaTOB 00y4eHHUS

OueHuBaHue pe3yJabTaTOB OOYYEHHUSI MO JUCIHUIUIMHE OCYIIECTBIAECTCS B paMKax
TEKYIIIero KOHTPOJISl yCIIEBAEMOCTH, MPOBOIUMOTO 10 OaiibHO-peliTuHroBoi cucreme (bPC), u
MIPOMEXKYTOUHON aTTEeCTAINH.

O00011eHHBIE

KPUTEPUH

N IIIKajla OLCHHUBAHUA

YPOBHSA

c(hOpMHUPOBAHHOCTH

KOMIICTCHIIM U (I/IHI[I/IKaTopa JOCTHIKCHHA KOMHGTGHHI/II/I) I10 uTOraM OCBOCHHA JUCIIHUIIJIMHBI:

[nanup OGOoOLIEHHBIE KPUTEPHH U ILIKAJIA OLEHUBAHKS PE3YJILTATOB 00yYEHHUs
YEMBIC HEYIOBJIET- yIOBIIET-
pe3yIIbT XOPOLIIO OTJINYHO
BOPHUTEJILHO BOPHUTEJILHO
aThbl
0byuenHs HE 3aYTEHO 3a4YTEHO




YpoBeHb ~ 3HaHWiI  B|YpOBEHb 3HaHUH B
. MuHUMaIIBHO
YpoBeHb 3HAHUI HUKE N o0beMe, o0beMe,
JOMYCTUMBIA  YPOBEHB
[TomHOTa | MUHMMATBHBIX . COOTBETCTBYIOIIEM COOTBETCTBYIOIIEM
. . 3HAaHWUW, WMEET MECTO,
3HaHUi |TpeboBaHUiA, AMEIOT porpaMMe, IMeeT MEeCTO|TIporpaMmMe
MHOTO HEerpyObIX|
MECTO TpyObIe OLTHOKHI oIBOK HECKOJIBKO HEerpyObIX|TOATOTOBKH, 0e3
OIMOOK OIMOOK
[TponemoHCcTpUpOBaHBI
IIponeMoHCTpUPOBaHBI P Tpap
[TpoaeMoHCTpUPOBAHBI BCE OCHOBHBIE YMEHHUS,
[Tpu peleHNH BCE OCHOBHBIE YMEHHUS,
OCHOBHBIC YMEHHUS, pEIICHBI BCE OCHOBHBIE
CTaH/JApPTHBIX 3a/la4 He pEIIeHbl BCE OCHOBHBIE
peleHbl TUIIOBBIE 3aJlaui C OTIEJIbHBIMU
Hanuuue [mponeMoHCTpUpOBaHBI 3aJjaul  C HerpyobIMu
. 3ala4l ¢ HErpyOBIMHU HECYIIECTBEHHBIMU
YMEHHUH |OCHOBHBIC YMEHUS, OIIMOKaMH, BBITIOJTHEHBI
OIIMOKaMH, BBITOJTHEHBI] HeJ04eTaMH,
UMEIOT MECTO TpyOble BCE 3aJlaHUsl B IIOJIHOM
BCE 3a/laHus, HO HE B BBITIOJTHEHBI BCE
OITUOKH 00BeMe, HO HEKOTOPBIE C
MOJIHOM 00beMe 3aJaHUsl B IOJIHOM|
He/I04eTaMU
o0bemMe
IIpn pelieHuu .
Hannune CTAHTADTHBIX 3a7a4 He Nmeercs muauManbHbIi|[IpogemoncTpupoBansl  [[IpoxemoHCTpUpOBaHbL
HaBBIKOB P HAaO0Op HaBBIKOB JJ151|06a30Bble HABBIKM MPHU|HABBIKM MPH PEIICHUU
MIPOIEMOHCTPUPOBAHBI
(BmageHu pEIIeHUsT CTAaHJAPTHBIX|pPEIIEHUH CTaHAAPTHBIX|HECTAHJAPTHRIX 3a]ad
0a3oBbIC HAaBBIKH,
e 3aJady C HEKOTOpbIMH[33aJjad C HEKOTOphIMH|0e3 OIIMO0K u
UMEIOT MECTO TpyOble
OITIBITOM) HEe/I0YeTaMu HE/I0YeTaMu HE/I0YETOB
OIIMOKH
CdopmupoBaHHOCTH
KOMIIETEHINH
= CdhopMupoBaHHOCTH
3 COOTBETCTBYET CdopmupoBaHHOCTH
s} KOMIIETEHINH
=R MUHUMAaIbHBIM KOMIETCHIIMH B IIEJIOM
T 2E . MOJIHOCTBIO
¢ © & |KomnereHuus B MOJIHOMH | TpeOOBaHUAM. COOTBETCTBYET COOTBETCTRYET
2 € 5 |mepe He chopmupoBana. |IMeromuxcs  3HAHMIA|TpeGoBaHIAM. Y
S ’ TpeOOBaHUAM
S = 2 |Amerommxcs — 3HaHMi,|ymMeHWH, HaBbikoB  B|MMmerommxcs  3HaHMi, .
8 £ 8 . . Wmerommuxcs  3HaHUH,
S = Z |yMcHHUH, HaBBIKOB|IIEJIOM JOCTAaTOYHO [UIs|yMEHUI, HaBBIKOB H .
= Z YMCHHUH, HABBIKOB H
S E X |HemocTaTouHo JUTSL | peTeHUS MOTHBAIlMK B  IICJIOM .
= MOTHBAIIMM B TOJHOMN
¥ Z I |peleHus NpakTHYECKUX JOCTAaTOYHO TSt
= 5 o Mepe JI0CTaTOYHO JIJIst
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[IIkana olleHKH pe3yJIbTaTOB 00YUYEHUS 10 AUCUUTUINHE:




YpoBeHb chopMUPOBAHHOCTH KOMITETCHITHH

<
= | &« S (MHAMKATOpPA TOCTHXKCHHS KOMIIETESHIIUH )
= 5 B = 3ariaHupOBaHHBIE
= o 7 7 7
= 5 E cg 5 Pe3YJIbTaThI Bricoknii Cpennuii Hwuxe cpennero Huzkuit
) =
~ E § 5 E 00yueHust IITxana oneHuBaHUA
S
S |F=x g MOJMCLUHUILITAHC yIOBIIET- HEYIOBIIET-
< OTJIMYHO XOPOIIIO
BOPHUTEIIHHO BOPUTEIIHHO
3a4TEHO HE 3a4TEHO
3HaTh
3Haer METObI
OITUMH3AIUU
3nacT METOMbL KOHCTpyKTOpcKku |IImoxo  3Haer
N J— X  pelleHHi  B|METOBI yYpOBEHb 3HAHUI
T™H OITUMU3ALUN  |HIDKE
OITUMH3AIUU KOHCTPYKTOPCK HX obac 1
KOHCTPYKTOPCKHX pemerii 5 TEIIOMACCOOOM |KOHCTPYKTOPCK |MUHUMAIBLHOTO
peuieHnid B obiacTu |0baacTu €Ha, NP OTBETe WX PEIICHMI B | TPCOOBAHM,
MOXKET obnactu JIOITyCKaeT
TEII0MAacCOOOMEHa |TEIIOMaccoO0M
JOMYCTUTh TEIIOMAacCcOOOM | TpyOble OIUOKU
eHa
HECKOJIBKO eHa
HerpyobIx
OIIHOOK
3HaeT METOIUKH
pacueta
MPOIIECCOB [Inoxo  3Haer
TEIUIONPOBOIHO |METOIUKHU
OIIK-1 OIIK- 3HacT  MCTOMMKH CTH B BFJ)wMeI:[HTaX vaé[Ta
i 1.1 |meromuku  pacyera|pacyeTa MpoIECCOB N p
: KOHCTPYKIIHH, MIPOIIECCOB
MIPOIIECCOB TETIONPOBOHO
TETIOMAacCOOOM | TETIONPOBOTHO
TEIUIONPOBOAHOCTH B [CTHU B 3JEMEHTAX
o eHa TIpH |CTH B
dJIEMEHTAX KOHCTPYKIIUH, . .
KoHCTpYKIii TeILIOMACCO00M CBOOOIHOI H|DJIeMEHTAX YPOBEHb 3HAHUI
TeHHOMaCCOOéMeHa cna -~ BBIHYKJCHHOW  |KOHCTPYKUHWW, |HHXKE
Ipu  cBOGOMHOH  1|cBOGOMHOI | KOHBEKIH, TEIIIOMACCOOOM | MUHUMAJILHOTO
BbIHYKICHHO! BbIHYKICHHO! IBYX(ha3zHOTO eHa pu | TpeOOBaHMS,
KOHBEKLIHH KOHBEKLIHH TEIIOMaccoOOM |CBOOOJTHOM  H|IOMyCKaeT
1BYX (ba3H0’ro 1BYX (baSHO;"O €Ha, BBIHY)KJICHHOH (TpyObIe OIIMOKHN
aIMallMOHHOI0 |KOHBEKIINHA
TEIUIOMAacCOOOMEHA, |TEIOMAcCcoO0OM pajuan 1A,
Pa/HALHOHHOTO eHa TEIUI0O0OMEHa, IBYX(ha3zHOTO
’ pu OTBETE| TEIIOMAacCcOO0OM
TEeII000MeHa paUaIuOHHOTO
MOKET eHa,
TEII000MEHa
JOTYCTHTh paJMaIIMOHHOTO
HECKOJIBLKO TEIUI000MEHA
HErpyObIX
OILINOOK

Ymetb




B L[EJIOM
Ymeer E€MOHCTPUPYET
A TPHPY Npd  pEIICHUH
MIPUMEHSTh yMEHHe
3a7a4y HE
o0riue MIPUMEHSITh
JI€MOHCTPHUPYET
MaTeMaTHYeCcKH e|oomue
YMeeT npuMeHsTh yMEHHeE
METOJIbI K|MaTeMaTU4YeCKU
OpPUMEHATh  001IMe |o01ue MIPUMEHSATh
peleHUI0 € MeTombl K
MaTeMaTU4eCKHe MaTeMaTu4ecku e obmue
byHIaMeHTanb  |pelIeHUI0
METO/BI K PEIICHHIO [METOIBI K MaTeMaTHYeCKU
HBIX, dbyHIamMeHTaNb
(byHIAMEHTANbHBIX, |PELICHUIO € MeTomel K
MIPUKIIATHBIX HBIX,
NPUKITaHBIX byHIaMeHTab peleHII0
(bu3nIecKnx TIPUKJIIATHBIX
dbusnveckux  3a1ad|HbIX, MPUKIAJHBIX (dbyHIamMeHTa b
3a/1a4 mepeHoca v |(pu3nuecKux
nepeHoca U|pu3nuecknx 3aaad HBIX,
paccuuThiBaTh  |3a]a4 NepeHoca
paccYnTHIBATh nepeHoca u MIPUKIIAIHBIX
nepeaBaeMble M pacCUMTHIBATh
nepeaBaeMble paccuuThIBaTh (bu3ngecKux
TEIIOBbIE nepeaBaeMble
TEIUIOBLIC IOTOKK  |TIepe/iaBaeMbie 3a/a4 MepeHoca
MIOTOKH, TEIIOBBIE
TEIIOBbIE TOTOKU Y PacCUUTHIBATH
JIOMTyCKaeT  MpH |IOTOKH,
nepeaBaeMble
3TOM psiI|IomycKaeT mpu
TEIIOBbIE
HEOOJIbIINX 3TOM pan
MIOTOKH
oIO0K HEeOOJIBIINX
OIMO0K
B LIEJIOM
Ymeer E€MOHCTpUPYET
A TPIpY pA  PCIICHUH
pa3pabaTbiBaTh |yMEHHUE sanan He
KOMIIBIOTEpHBIE  |pa3palaThiBaTh
YwMmeer JEMOHCTPUPYET
pa3pabarbIBaTh MOJIeNH KOMITBIOTEpPHbIE
pa3pabartbIBaTh yMEeHHe
KOMIIBIOTEPHbBIE TEIUIOTUAPABIA  |MOJENHU
KOMITHIOTEPHBIE pa3pabaTbIBaTh
MOJIETIH YEeCKHUX TETUIOTUAPABIIH
MOJIETH KOMITBIOTEpHBIE
TEIUIOTUAPABINYECK MIPOLIECCOB 1| 4eCKHX
TEIUIOTUAPABIN MOJIENH
U X TpOLECCOB U BBINOJTHATh OpOLIECCOB U
YEeCKUX IPOILIECCOB TETUIOTUAPABIIN
BBINOJIHATh YHCJICHHbIE BBINOJIHATh
u BBITIOJTHSATH YEeCKUX
YHCIICHHbIE 9KCIIEPUMEHTHI, |YMCIICHHBIC
YHCIIEHHbIE IIPOLIECCOB u
9KCTIEPHUMEHTHI JIONYCKaeT  TIPH|IKCIIEPUMEHTHI,
IKCTIEPUMEHTBI BBITIOJTHATh
3TOM psiI|IomycKaeT mpu
YHCIICHHbIE
HEeOOJIbIINX TOM pan
9KCTIEPUMEHTHI
OIO0K HEeOOJBIINX
OIMO0K

Brnanets




Nwmeetca

MUHUMAJTHHBIT
Ha0Op HABBIKOB
IIponemoncTpu
BJIQJICHUS
POBaHBI HaBBIKU
UH(pOpPMAIMOHH
BIIQJICHUS
Bmaneer WHPOPMAITHOHH
UH(GOPMAIIMOHHO- KOMITBIOTEPHBI
nH(GOPMaILIMOHH O- |O-
KOMITHIOTePHBIMU "
KOMITBIOTEPHBIM U | KOMIIBIOTCPHBIM
TEXHOIIOTUSIMH, TEXHOIIOTUSIMH,
TEXHOIIOTUSIMH, Y TEXHOJIOTUSIMH,
NPUMEHSIEMBIMU B MIPUMEHSIEMBIM
. MIPUMCHSEMBIM H B |[IPUMCHICMBIM U
CrHelMaIbHON . . B
CrelMaIbHON B  CIEUUAIbHON .
JTUCIIATUTHHE CTCIIHATBHOMN
JTUCIATITHHE TVCIIATUTHHE HE
TEIIOMacCOOOMEH JTUCLUTUTHHE
TEIIOMaccoO0M €H|TeroMaccooomM MPOIEMOHCTPUP
IS ITOBBIIIICHUS TEIIOMACCOOOM
JUISL  TIOBBIIICHHUS|CH Ut OBaHbl 0a30BEIC
KBaJTU(UKAIIH, eH TUIst
KBaJTU(UKAIIH, MOBBIIICHUS HaBBIKH,
MOJTyYEeHUS MOBBIIIEHUS
., |moyueHus KBTU(DUKATTHH, JOITYTIIESHBI
npodeccuoOHATBEHON KBaJTU(UKAIIH,
npodeccHOHANb  |TTONyUYESHHS rpyObIe OIMIMOKH
uHpopMaluy, . MOJTyYeHUS
HOM mH(popMaluy, |TpodheccuoHab
KOMIIBIOTEPHOTO . npodeccuoHalb
KOMIIBIOTEPHOT  O|HOM o
MOJICIMPOBAHUS B HOU
MOJIETTUPOBaHUS B |MH(pOpMAIIHH,
MaTeMaTUIEeCKUX uHpOpMaIIHH,
MaTeMaTU4YeCKd X|KOMIBIOTEPHOT O
nakerax 1 o0paboTKu KOMITBFOTEPHOT
MaKeTax 1| MOJICTTMPOBAHUS
JTAHHBIX
00paboTKHU TaHHBIX |B MATEMATHYECKU
MO/ICITMPOBAHU
X TaKeTax W
B
00paboTku
MaTeMaTHIECKH
JTAHHBIX
X TaKeTax U
00paboTku
JTAHHBIX
3HaTh
3HaeT 3aKOHbBl U
[Inoxo  3Haer
OCHOBHBIE
3aKOHBI u
¢busuko-
OCHOBHBIE
3HaeT 3aKOHBI U|MaTEMaTHUECKH € (pusHKo
3aKOHBI ¥ OCHOBHBIC [OCHOBHBIC (DH3UKO- [MOJIEIH TTIepeHOCca
MaTeMaTU4eCKU
buzuko- MaTeMaTUYeCKHd €|TEIUIOThl U MaCChI MozeH
MaTeMaTHICCKHE MOJIENM  TIEPeHOCA| IPUMEHATENBH 0| YPOBEHBb 3HAHUI
MOJIeJIM  TEpPEeHOCa|TeIIOThl U MacChl [K TeMJIOTEXHUYEC TGEJ'IOTI)I ;| FOKE
OIIK- |TermIoTel ¥ MacChI|IPAMEHUTENBH O K |KUM LI, MUHUMAITEHOTO
1.13 |mpuMeHUTENbHO  K|TEMJIOTEXHUYEC TETIOTEXHOJIOT TpeOoBaHus,
IPUMEHUTEIIHH
TETUTOTEXHIUYECKUM H|KUM 1| MIECKIM o JOITyCKaeT
TEIIOTEXHOJIOTHUECK| TeTUIOTEXHOJIOT yCTaHOBKaM u rpyObIe OIMMOKH
TETUTOTEXHHYEC
UM YCTAaHOBKAM H|HYECKHM chcteMam,  mpu| o "
cucreMam yCTaHOBKaM 1| OTBETE MOKET
TETIOTEXHOJIOT
cucreMam JIOITyCTUTh
UYECKUM
HECKOIIbKO
yCTaHOBKaM |
HErpyObIX
cucreMam
OIuOO0K

Ymetb




Ymeer

npyd  pEIICHUUN
paccuuThIBaTH  |B eJIOM sanaq e
Ymeer TEMIIepaTypHbIE |IEMOHCTPUPYET
JIEMOHCTPUPYET
paccYUTHIBATh  |TIOJIS (ronst | yMeHUe yMeHHe
TeMIepaTypHbIe |KOHLIEHTPAIMi |pacCUUTHIBATH
patyp HeHTpal P paccYnTHIBATH
OJIsA (TTos1s1| BETIecTB) B|TEMIIEpaTypHbIE
. TeMIepaTypHbIe
paccUnTHIBATh KOHIICHTPALMK  |TOTOKax OJISt (Tons ot (nons
TEMIIEPATYPHBIC TIOJIS |BEIIECCTB) B|TEXHOJIOTHYECK |KOHIICHTPAITUI .
. . KOHIICHTpaLuit
(moyiss  KOHIEHTPAIMH [TOTOKAX WX JKUJKOCTEH U |BEILIECTB) B BelecTs) s
BCIICCTB) B TOTOKAX [TEXHOJOTMYECK |Ta30B, B|ITOTOKaxX HOTOKAX
TEXHOJIOTUIECKUX WX KUJKOCTEH U |3JIeMEHTaxX TEXHOJIOTUYECK
. . | TexHOmorM4ecKk
JKUJIKOCTEH U Ta30B, B [Ta30B, B|KOHCTPYKIIUM  |UX KUAKOCTEH U 9
UX KUAKOCTEH U
JJIeMEHTax JJIeMEHTax TETIOBBIX U|Ta30B, Bl 508 s
KOHCTPYKIIAU KOHCTPYKIIMM  |TEIUIOTEXHOJIOT |3JIEMEHTaX ’
AIIEMEHTax
TETUIOBBIX 1| TETIOBBIX 1| MYECKHIX KOHCTPYKIIUU
KOHCTPYKIIHU
TETUTOTEXHOJIOTMIECK | TEIIOTEXHOJIOT | yCTaHOBOK C| TeTUTOBBIX M TOBbIX u
UX YCTAHOBOK C IEJIbIO [HUECKUX LENBIO TETIOTEXHOJIOT
TETIOTEXHOJIOT
UHTCHCU(UKAIIH YCTaHOBOK c|uHTeHCH(UKALl |MYSCKIX .
HPOLIECCOB eJIbI0 UM IPOILECCOB|yCTaHOBOK c
pott i ot Y YCTaHOBOK c
TEIIOMaccoOOMeHa, |MHTCHCH(HKAI[ |TETIOMAacCOOOM |IIEITBIO HeBIO
obecrieueHus UM TIPOIIECCOB|€Ha, MHTEeHCU(UKAI
MHTEHCU(UKAIL
HOPMaJILHOTO TEIIOMaccoo0M |obecrieueHust WM TIpOLIECCOB| OLECCOB
TEMIIepaTypPHOTO eHa, HOPMAJILHOTO  |TEIIOMaccooOM P
TEIIoMaccooom
pexuma paboThI |0OecTIeueHus TEMIIEPATypPHOT |eHa, era
HIIEMEHTOB HOPMAJILHOTO |0 pexnMa |obecrieueHust ’
obecrieueHust
000opya0BaHUS Y| TeMIIepaTypHOT |paboThI HOPMAJILHOTO
HOPMAJILHOTO
MUHUMU3ALUN TIOTEPh|O pEeKHMa |3JIEMEHTOB TEMIIepaTypHOT
TEeMIIepaTypPHOT
TETUIOTHI paboThI 000pyI0BaHUS U |O pexmnmal oKIMA
DIIEMEHTOB MUHUMH3AIAA  |pabOThI AGOTLL p
000pyA0BaHUs U [TIOTEPD TEIJIOTHI, | 3IEMEHTOB P
MUHUMH3ALUN  |IOMyCKAeT Mpu|000pyI0BaHUS H JJIEMCHTOB
Y P py obopynoBaHus 1
MOTEPh TEIJIOTHI |3TOM PSA|MUHUMU3ALUU
MUHUMH3AINAN
HEOOIBIITNX MOTEPh TETUIOTHI
MOTEPh TETIOTHI
OLIMOO0K
Bnanets
Nmeerca
IIponemoncTpu .
MUHUMAJTLHBIN
Buiapgeer POBaHbI HABBIKU
HaOOp HAaBBIKOB
OCHOBaMH BIIQJICHUS
BJIQJICHUS
pacuera OCHOBaMH
OCHOBaMH pacueta OCHOBaMH
HPOLIECCOB pacueta
MPOIIECCOB pacueta
TEIUIOMACCOIEp |MPOLIECCOB
TeryIoMacconepeHoca MIPOIIECCOB
eHoca B|TeIIOMaccomnep
B AIIEMEHTax TerioMaccornep
3JIEMEHTax eHoca B
TEIUIOTEXHUYECKOTO U eHoca B
TEIUIOTEXHUYEC |IIEMEHTaX
TEIUIOTEXHOJIOTMYECK AIIeMEHTax
KOO 1| TeIUIOTEXHUYEC
0ro 000pyI0BaHUS TETUIOTEXHUYEC
TETUIOTEXHOJIOT  [KOTO u
KO0 u
UYECKOTO TETIOTEXHOJIOT
TETUTOTEXHOJIOT
000pyIOBaHUS  |UYECKOTO
NYECKOT0
000pya0BaHUs

000opyI0BaHUS




BHUJIE.

OueHouHble MaTepuaibl ISl TPOBEICHUS TEKYIIEro KOHTPOJS YCHEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTaluuu npuseeHsl B [Ipunoxkennn K padoueil mporpaMMe JTUCHUTIIUHBI.
[lonHBI KOMIUIEKT 3aJaHMMl W MaTepuasoB, HEOOXOAMMBIX [JIs OLEHUBAHMS PE3YJIHTATOB
oOy4eHHUs 10 IUCLMIUIMHE, XpaHUTCS Ha Kadeape-pa3padoTyuke B OYMa)kKHOM U 3JEKTPOHHOM

6. YueOHO-MeTOAM4YecKO0e M HHPOPMAIITHOHHOE 00eceYeHre JUCHMITTUHBI

6.1. YueOHO-MeTOAMYECKOE o0ecIieueHue

OcHOBHas JIUTEpATYpa
Koi-Bo
Bun usnanus Mecro Anpec AK3EMILISIPOB
No Hanmen (yueOHUK, I'on P p
ABTOp(BI) U3/1aHus, IEKTPOHHOIO B
n/m OBaHUE yuebHoe U3JJaHNS
M3]1aTeIILCTBO pecypca ouomore
nocobue, ap.) e
KDY
Iperkos . http:/{www.stu
o TemmoMaceo M.: dentlibrary.ru/
1 F.’I/IFO o8 B oOMELL YICOHUK Wznatensckmii | 2017 | book/ISBN97 1
PHIOPBEB b oM MDA 85383011720.
A.
html
TerioBbie
Pe3snukoB A.| mporeccs B eGHoe https://e.lanbo
2 |H., Pe3nukoB| TexHonoruye r;coGHe CII6.: Jlann 2016 ok.com/book/ 1
JLA. CKHX 81569
CHUCTEMax
JlononHuTENbHAS IUTEpATYPa
E;;I;Hm Kom-Bo
No Harmven (yucOHuK, Mecto Ton Anpec IK3EMILLIP
ABTOP(BI) W3/1aHus, AJIEKTPOHHOIO | OB B
1/ OBaHHE y4yeOHOe W3JIaHus
Socobie W3J1aTEIbCTBO pecypca OnbIMOTEK
’ e KI'DY
Jp.)
ITpoueccer yaeGHOE
MyTpuckoB nepeHoca
nocobue 1o
ASl, KOJIMYECTBa Kazann:
1 JUCIUILINHE 2012 35
KpacnonepoBa | nBuxenus, " KI'3Yy
SBnenus
A.N. SHEPIMM U "
nepeHoca
MAacCChI
Karan A. M., KOHTTTHHE:
Jlante A. T'., E;f)?fmgmeH
[IymnoB  A. Kazans:
2 C., dapaxos HBIX MOHOTpadust OTeuecTEo 2013 25
TEIIIOMAacCO0
M. H., JlanTes 6
AT MEHHBIX
anmaparoB




6.2. UndopmanuoHHoe odecriedyeHue

6.2.1.

SHGKTQOHHBIG U UHTCPHCT-PCCYPCHI

HaunmeHoBaHue 31€KTPOHHBIX K HHTEPHET-PECYPCOB

Cchuika

[[BeTkoB @. @., ['puropneB b. A. «TemnomaccooOMeH» yueOHUK

http://www.stu dentlibrary.ru/
book/ISBN97 85383011720. html

PesnukoB A. H., Pesnukos JI. A. «TemnoBele nmporeccsl B

TEXHOJIOTHYECKUX CHCTeMax» ydeOHOe Tocooue

https://e.lanbook.com/book/ 81569

6.2.2. IlpodeccronanbHble 0a3bl JaHHBIX
Ne
W HaunmenoBanue npodeccnoHanbHbIX 0a3 JaHHBIX Anpec Pexxnm nocryna
Hayunas AIIEKTPOHHAS OoubmmoTexa RT RT
1 cLIBRARY RU http://elibrary.ru http://elibrary.ru
2 |SpringerLink www.link.springer.com r Com.hnk.sprlnge
3 [zbMATH zbmath.org zbmath.org
6.2.3. _HMH}opMaIMOHHO-CTIPABOYHBIE CUCTEMBbI
Ne Anpec Pexum nocryna
/i Ap AOCTy
3A0
[MTakeT nporpamMmusbix ipoxykToB|"CodrJlaitnTperig"
Office Professional Plus 2007 Windous32 coJiepXKaIiuii B cede Ne225/10 ot
1 |Russian DiskKit MVL CD HEe0OXoauMBbIe O(DUCHBIC 28.01.2010
IPOrpaMMBbl Hewucki. npaso.
beccpouno
Cucrema noncka upopmarn s | CBO0OHAS
o |Ppaysep Chrome CeTH MHTEPHET nuueH3us Heucku.
paBo. beccpouHo
ry
3IpaBOOXPAaHEHHUS
Cucrema aBTOMaTU3alnN "PecryOnuKaHCKHA
OMOIMOTEK, OTBEYAIOIIAst BCEM |MEIUIIMHCKUAM
"UPBUC 64 (monynpHas nocraska): APM MEXTyHapOIHBIM TpeOOBaHHSIM, |OUOIHMOTEUHO-
3 |"UYuratems", APM "Kaurossigaua" MPEABSIBISIEMBIM K UH(pOPMAITMOHHBIN
COBpeMEeHHBIM OnOMMoTeunbpIM  |11eHTp" Ne61/2008
CUCTEMaM ot 17.06.2008
Hewucxki. nmpaso .
beccpouno
ITO st apdextuBHOTO OHMAMH-| CBOOOMHAS
4 LMS Moodle B3aMMOJENCTBUS penoaBaTes|auien3us Heuckn.

" CTYyACHTA

npaso. beccpouno



http://elibrary.ru/
http://elibrary.ru/
http://www.link.springer.com/
http://www.link.springe/

6.2.4. JIulieH3MOHHOE W CBOOOJIHO PACHpPOCTPAHSIEMOE MPOrPAMMHOE
obecrnieYeHNe JUCIUTLINHBI
PexBu3uTHI
Ne HaumeHnoBanue nporpaMMHOro Crnioco0 pacnipocTpaHeHus
MOJITBEPKAAIOIIUX
/1 obecrieyeHus (JTMIIEH3MOHHOE/CBOOOTHO)
JIOKYMEHTOB
"3A0 ""KAJI®EM Cu-
. [Iporpammuas cucrema B chepe|Air-Oc™" No2176-
ANSYS Academic Research| PO'P dep
1 . aBTOMAaTH3UPOBaHHbIX HHkeHepHbIX|[10/2018-T1PO 0T
Mechanical and CFD (1task) N
pacyéroB 27.11.2018 Hewucko.
paBo.
3A0 "CodrJlaitnTpeiin"
[Tporpammuoe  obecnieuenne si|Ne33659/KZN12 ot 04. 05
2 |Kommac-3D V13 Porp s
TPEXMEPHOTO MOJICIUPOBAHUS 2012  Hewuckn.  mpaso.
beccpouno
3A0 "CodtJlaniuTpeiin"
3 Windows 7  Ilpodeccuonanbhas |[lons3oBaTenbckas — omnepaimonHas | Ne2011.25486 oT
(Starter) cucrema 28.11.2011 Hewncxko.
npaBo. beccpouno
"TTaker
MPUKJIaHBIX MATEMATHYECKUX POT | ~p 600 P —
4 |scilab pamMM HpPEJIOCTABIAIOUIMM OTKPBITOC |y, o paso
OKpYXEHHUE TUIst WH)KEHEPHBIX Beccpouro
(TEXHUYECKHX) u HAay4YHBIX
pacuéroB."
"OOO  ""AckoH-kama
5 Komnac-3D V18 IlpoektupoBanue u |[Iporpammuoe  obGecrieuenue  uist|koncanrurr"" 231/20 or
KOHCTPYMPOBAHUE B MALLIMHOCTPOCHUH [ TPEXMEPHOTO MOJAEITUPOBAHUS 3.08.2020 Hewucki.
npaBo. beccpouHo
Monayns moMoraroumi onpeneaInTh
JICUCTBYIOIIME HA W3ACIHE CHIIBI U
MOMEHTBI,  CTPYKTYPY — TEYEHHS| 50 " A CKOH-KaMal
BHYTpM  HJIM BOKPYT'  MBICTHA, \opcanmaar” 231/20 ot
6 [Kompas Flow v18 OIICHUTH Tepena AaBJICHUs, IOJHOTO
’ 13-08.2020 Hewucki.
JIaBJICHUS WJTH TEMIICPaTypBL;| paBo. BeccpouHo
OIICHUTh  BapHAHTHl  HCIIOJIHEHUS
KOHCTPYKIIAN u OTOpPOCHUTH
HEMOJIXO/ISIIIHE.
7. MaTepHaJIbHO-TeXHl/I‘IeCKOC obdecreyeHue JUCHHUIIJINHBbI
No . HaumenoBanue crieninaibHBIX OcHaIIEeHHOCTh CIeTIHATHHBIX
Bun yaeOHo# paboTh . o . .
/n nomenreHui 1 nomernenuii mia CPC nomMenieHui u nomernenuii mist CPC

HGKHI/IOHHHG 3aHATUA

VYuebHas ayauTopus Il TPOBEICHUS
3aHATUH JIEKIMOHHOIO THIIA

JTIOCKa ayIUTOpHAs (2 IIT.),
aKyCTHUeCKass CHCTE€Ma, YCHIIUTEIb-
MUKILEp Al CUCTEM TI'POMKOM CBS3H,
MUHUKOMIBIOTEP, MOHUTOP, TPOEKTOP,
3KpaH HACTEHHO- MOTOJIOYHBIH,
MUKpodoH




JlaGopaTopHsbie
3aHSTHSI

YyeOHast ayquTOpus IS POBEICHUS
3aHATHH JJa0OPATOPHOTO THIA

JI0CKa ayIMTOPHAs, aBTOJIa00paTOpHOE
Mecto crtyneHra ¢ [IOBM 1
MoOWIBHBIA (9  mT.),  JKpaH,
aBTOJIA0OPATOPHBIE KOMILUIEKCHI ISt
npoBefeHUs 9 1mabopaTopHBIX padboT
(9 mwrt.), asponuHamuyeckas Tpyda 3
MOOWJIBHBIX MOJYJISA, Ja0OPaTOPHBIN
cton 1 maboparopnoii padota mo TMO
(2mr), HOYTOYK (7 1mT.), Gapomerp
BAMM-1 ¢ mnoBepKoil MOOHWIIBHBIMH,

OJIOK  perucrpauuu  I[apameTpoB
BO3IyILIHOMN CTpyH JU1s
a’pOAMHAMHUYECKOMN TpYyOBbI
MOOWJIBHBIM, MOYJH
JUTSL @3POJIMHAMHUYECKOM

TPYOBI

MOOMIIBHBIN (2 IT.), BoabT™MeTp B7- 21
MOOWJIbHBIN,  BOJabTMETp B7-21A
MOOMIIBHBIN (MOOUIIBHBII), BOIBTMETP
YHHUBEpPCaIbHBIA MOOUIBHBIN, TIBIJIECOC
A-2254 Mc CTallMOHAPHBIN,
7a00paTOPHBII UCTOYHUK TMHTAHUSA
W.E.P.PS N305 MOOWITHHBIH,
CBETOBas MOJENb ISl OINpeAeNeHUs
YIIIOBBIX KO3()(DUIIMEHTOB HM3ITydeHUs
IUIOCKOCTH  Ha  TPYOHBIM  Iy4OK
MOOWJIbHBIM,  TPOEKTOpP, KOMIUIEKT
IJIAKaTOB B 0areTHhIX pamax (6 mT) 1o
«TemnomaccooOMeHy»: a) MPSMOTOK;
0) NPOTUBOTOK; B) MEPEKPECTHHIH TOK;
r) ornpezesieHue CpPEeIHETO
TEMIIEPaTypHOTO HAIopa; 1) MOMpPaBKU
Ha TOKH TETUIOHOCHUTEJICH; €) CIIOKHBIN
Tok. KoMIiekc mmakaroB B OareTHbIX
pamkax (3 mT.): a) YypaBHCHHE
bepHymm U1 3JIEMEHTapHON CTpPYyH;
0) CBOWCTBO J>KHJIKOCTH, BS3KOCTH; B)
cXeMa M3MEHEHHsI HalopoB MO JJUHE
ruapoauHaMudeckoi TpyOsl. [lmakar
«I'pedeckuii M NaTUHCKUN andaBUTY,
JI€MOHCTPAIIMOHHBIN KOMILIIEKC
«TemnomaccooOmen» (rpadmrpoekTop
«Bera» u 3KkpaH), 1eMOHCTPAIIMOHHBIHI
KOMILIEKC «I'mppaBnuka U
THJIPOTIPUBOI»




YyeOHasi aynuTopus IS TMPOBEICHUS

aBTOJIA00PATOPHBIE KOMIUIEKCHI ISt
npoBeneHus 8-mu nabd.pador (8 mir.),
nabopaTopHbIi KoMIuIeKe «C-TyH» UIs
npoBeneHuss 7-mMu yab.padot (lmr.),
nopTatuBHas adoparopus «Kanenpka
1,2,3» mobunpHas (10 mT.), HOYyTOYK
MOOMIJIbHBIC (3mT.), OGapometp
BAMM-1 ¢ mnoBepkoii MOOWIIBHBIN,
NICUXPOMETP MOOWJIBHBIN, TPOEKTOP,
KOMIUIEKT  IUIAKaTOB B MaJbIX
OaretHpix pamax (10 mT) MO
«TepMmoarHamMuKe»:a)

3aHSTUU CEMHHApPCKOI0 THIIA
P ’|ipoccenupoBanus 1,2; 0) mMoHATHE U
TPYIIIOBBIX Hu WHJUBUTyaIbHBIX o )
o peneneHue  TEPMOIUHAMUKU, B)
KOHCYJIbTAIlUi, TEKYIIEro KOHTPOJS H N )
o CBOMCTBO  WJEAJILHOTO  Taza; T)
MPOMEKYTOYHOM aTTeCTalu
3 [TpakTryeckue MIPOLIECCHI B KOMIIPECCOPE
3aHATHUS 1,2.KoMmmieke IIaKaToB B OareTHBIX
paMkax no «MexaHuKe, KMJIKOCTH U
raza»: a) pacxom; ©O) OCHOBHBIE
CBOMCTBA THIPABIMYECKOTO J1aBJICHHUS;
B) CHJIBI JEHCTBYIOIIHME B KUIKOCTH.
IInakar «I'pedyeckuil M JIATUHCKUI
andaBuT». JleMOoHCTpalOHHBIH
KOMILIEKC «TepmogunaMukay,
I'mpapaBnuka " TAIPOIPUBOI»
(rpadmpoexTop «Bera» u skpan)
VYyebuast aymguTropus i IIPOBEICHUSA
3aHATUN WICGMII)/IHa IclKorop IlTI/IHa HOYTOYX, TpOCKTOD,
S—— u pHHHHBHH aJ'IBHI)IX, JIeMOHCTpaloHHbI koMmruiekc: TT/,
Py o Y TMO u «['uapaBnvka u THAPOIPUBOI»
KOHCYJIbTallui, TEKYILIEro KOHTPOJS U (skpat 1 rpadrpoexTop «Beray)
MPOMEKYTOYHOM aTTECTALUK
o IIPOEKTOP, IIEPEHOCHOM 3KpaH, TOHKUE
4 CamocrosrensHas |YuranbHblil 3271 ONOIMOTEKH. KJI;I/ICHTLIP, (13p ) KOMI'IIDI)IO;“G b (5
pabora Kabuner CPC i P

IIT.)

8. OcoOenHocTH oOpraHu3anuM o00OpPa30BaTebLHON [eATEJbHOCTH IS JHI[ C
OrpaHNY€eHHbIMHU BO3MOKHOCTAMHU 3I0POBbS U MHBAJIU/I0B

Jluma ¢ orpaHM4YEeHHBIMH BO3MOXKHOCTAMU 370poBbsi (OB3) u uHBamMIBl HMMEIOT
BO3MOKHOCTH O€CIIPEMNATCTBEHHO MEPEMENIAThCs U3 OJHOT0 YUEOHO-1a00paTOPHOTO KOpITyca B
JPYTOi, MOTHATHCS HA BCE ATAXH y4eOHO-1a00paTOPHBIX KOPITYCOB, 3aHUMAThCSI B YUCOHBIX H
WHBIX TOMEMIEHUSX C YYeTOM OCOOEHHOCTEH NCHUXO(DU3UYECKOTO PAa3BUTHS M COCTOSHUS

37I0POBBSL.

Jlist o6yuenus nur ¢ OB3 1 MHBAJIMTOB, UMEIONITUX HAPYIICHHS OMTOPHO- IBUTATEILHOTO
ammapara, oOecrieueHbl YCIOBHs OeCHpermsiITCTBEHHOTO JOCTyMa BO BCE Y4eOHbIE TTOMEIICHHS.
Nudopmarus o cnenuanbHBIX YCIOBHUAX, CO3JaHHBIX 11 oOydarommxcs ¢ OB3 n nHBaInmIoB,
pa3menieHa Ha caiite yHuBepcutera www//kgeu.ru. MmeeTcs BO3MOXHOCTh OKa3aHUS

TEXHUYECKOU

IIoMomu

ACCHUCTCHTOM, a TAaK¥KC

TU(DIOCYPIOTIEPEBOAUMKOB.

yCIyr

CYpPAOIEPEBOTYMKOB U




JIns agantanuu K BoctpusaThio tuuaMu ¢ OB3 u nHBaIM1aMu ¢ HApYILIEHHBIM CIIyXOM
CIPABOYHOT0, y4€OHOr0 MaTepuasa no JUCHUIIIMHE 00€CTIeYNBAIOTCS CIEIYIOLINE YCIOBUSA:

- IS JIy4IlIed OpUEHTAIMU B ay IUTOPHUH, IPUMEHSIOTCS] CUTHAJIBI OITOBELIEHUS O Hayaje
Y KOHIIE 3aHSTHS (CIOBO «3BOHOK» MUIIETCA HA JIOCKE);

- BHUMaHUE cJIaboCIbIIIalero o0y4yaromnerocs: mpuBJIeKaeTcs Me1aroroM >kectom (Ha
IJIEYO0 KIAAETCs pyKa, OCYIIECTBISETCS HEPE3KOE MOXJIONBIBAHUE);

- pa3roBapuBas ¢ 00y4aroIIMMCsl, IeJarornyeckuii pabOTHUK CMOTPUT HA HETO, TOBOPUT
SCHO, KOPOTKMMHU MPEJI0KEHUAMH, 0OecrieunBasi BO3MOKHOCTb YTEHUS 0 rydam.

Komnencanus 3aTpyIHeHHI peYeBOT0 U MHTEIJIEKTYaIbHOTO Pa3BUTHUS CIA00CIIBIIIAIINX
00yJarouxcs MPOBOAUTCS Ty TEM:

- HWCIOJNBb30BAaHUS CXEM, JAHArpaMM, PHUCYHKOB, KOMIIBIOTEPHBIX NPE3CHTAUUN C
TUMNEPCChUIKAMUA, KOMMEHTUPYIOUTUMU OT/IETbHbIE KOMIIOHEHTBI U300PaKEeHMUS,;

- peryJsipHOrO MPUMEHEHHS YIpaKHEHUHN Ha rpaduuecKkoe BhIJACICHUE CYIIECTBEHHBIX
IIPU3HAKOB MPEIMETOB U SIBJICHUM;

- obecrieyeHus1 BO3MOKHOCTH JIJIsl 00y4aroUIerocs MoIy4YuTh apecHyI0 KOHCYJIbTalUIO
0 3JIEKTPOHHOM MOYTE 10 Mepe HEOOXOIMMOCTH.

JInsa amantanuuy k BocnpuaTuio aunaMu ¢ OB3 1 mHBanuaamu ¢ HapyLIEHUSIMU 3PEHUS
CIPABOYHOTO, y4eOHOTO, MIPOCBETUTENIHCKOTO MaTepuana, Ipe1yCMOTPEHHOTO
o0Opa3zoBaTeIbpHON MporpaMMoi MO0 BHIOPAaHHOMY HaNpaBJIEHUIO MOJTOTOBKHU, 00€CTICYMBAIOTCS
CIEAYIOLIUE YCIOBUS:

- BedeTcs ajanTaius oQUUUAIBLHOTO caidta B ceTu HWHTepHET ¢ ydeToM 0coObIX
NOTPeOHOCTE WHBANUIOB IO 3pPEHUI0, OOECIeYMBaeTCAd HaJIMYue KPYMHOIIPU(PTOBOH
CIPaBOYHOM MHGOPMALIMH O PACHIUCAHUH YUECOHBIX 3aHATHIA;

- MeIaroru4ecKuii paboTHUK, €ro cobeceHUK (P HEOOXOIUMOCTH ), PUCYTCTBYIOITHE
Ha 3aHITHUH, MPEACTABIAIOTCS 00yUYaOIUMCS, IPU ATOM KaXK/blil pa3 Ha3bIBaeTCs TOT, K KOMY
nearoruaeckuil paboTHUK oOparaeTcs;

- JIeHCTBUS, KECThl, NEPEeMEUICHHs] IeIaroru4eckoro pabOTHUKAa KOPOTKO M SICHO
KOMMEHTHUPYIOTCS;

- mevaTtHas WHGOpMalUsa MPeNOCTaBIAETCS KPyMHbIM mmipupToM (0T 18 myHKTOB),
TOTAJIBHO 03BYYMBAETCS;

- obecrieunBaeTCsl HEOOXOAMMBIN YPOBEHb OCBEIIIEHHOCTH TIOMEIIICHH;

- MPEIOCTABIISIETCSI BO3MOXHOCTh MCIOJIB30BATh KOMIBIOTEPHI BO BPEMS 3aHIATHU U
MPaBO 3aMUCU 00BSICHEHUM Ha TUKTO(OH (TI0 JKEJIAHUI0 00YUYaroIIuXCs).

dopma MpoBeACHUS TEKYIIEH 1 MPOMEKYTOUHOM aTTecTaluu A oodyyaromuxcs ¢ OB3
Y MHBAJIMJIOB OIPEAEIISIeTCS EJarornieckuM pabOTHUKOM B COOTBETCTBUH C YUEOHBIM ITAHOM.
[Ipu HeoOxomumocTu oOywaromemycss ¢ OB3, uHBanuay c yd4eroM HX HHAMBUAYAIbHBIX
NCUXO0(PU3NYECKUX 0COOCHHOCTEN JAeTCsi BO3MOXKHOCThH MPOUTH MPOMEKYTOUHYIO aTTECTAIUIO
YCTHO, TUCbMEHHO Ha OyMare, MMCbMEHHO Ha KOMITbIOTEPE, B (POpME TECTUPOBAHMUS U T.II., TNOO
MPENOCTABISAETCS TOMOTHUTEIBHOE BPEMSI IS IOATOTOBKU OTBETA.

9. Meroanueckne peKOMeHJAANMH JJIsi [penojaBaTeseii M0  OpraHu3anuu
BOCNIMTATEJbHOUH PA0OTHI C 00YYAKINMHUCH

Metonuueckoe obecriedeHre mpoiecca BOCIUTaHUSI 00YYaIOIIUXCsl BHICTYAET OJHUM
u3 ompenensronmx (akTopoB BBICOKOTO KadecTBa oOpaszoBanwms. l[IpemomaBarens By3a,
JEMOHCTPUPYSI BBICOKHI MPOQECCHOHATU3M, IPYIULIUI0, YETKYIO TPAXKJAHCKYIO MO3UIUIO,
CaMOJUCIUIUIMNHY, TBOPYECKUHN MOJXOJ B pPEIICHUU MPO(EeCCHOHAIBHBIX 3a7ad, B XOJE



00pa3zoBaTeILHOIO Ipoliiecca crnoco0cTByeT (hOPMUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.
[Ipn peanuzanuu AUCIUIUIMHBI TIPEMOJABATEIh MOXET HCIOJIb30BaTh CIEAYIOIIHNE
METO/Ibl BOCITUTATEIPHOU PaOOTHI:

- Metonabl (OPMHUPOBAaHMSI CO3HAHUSA JUYHOCTH (Oecena, AMCIYT, BHYIIEHUE,
WHCTPYKTaX, KOHTPOJIb, OOBICHEHUE, PUMEP, CAMOKOHTPOJIb, PaCCKa3, COBET, YOeKIeHUE U
ap.);

- METOJIbl OPTraHMU3alUM JICSITEIHLHOCTH U (hOPMUPOBAHUSI OIbITA MTOBEACHUS (3a/laHue,
00IlleCTBEHHOE MHEHHE, TeJarorudeckoe TpeOOBaHHE, MOpydYeHHe, MPUydYeHHUE, CO3/IaHHE
BOCITUTHIBAIOIIUX CUTYyaIlui, TPEHUHT, YIIPAKHEHUE, U JIP.);

- METOAbl MOTHBAIIUU JCIATCIBHOCTH M TIOBelIeHMS (omoOpeHue, TOOIIpeHne
COI[MAJIbHON aKTUBHOCTH, OPUIIAHUE, CO3JAaHUE CUTyalluld ycrexa, CO31aHue CUTyalui AJis
AMOIMOHAJIbHO-HPaBCTBEHHBIX MEPEKUBAHUI, COPEBHOBAHUE U JP.)

IIpu peanuzanuu JUCHMIUIMHBI MpEnojaBaTelb JOJKEH YYUTHIBATH CIEIYIOIIUe
HaIpPaBJICHUS BOCIUTATEIbHOUN A€ TEIbHOCTH:

I'pasicoancroe u nampuomuyeckoe socnumanue:

- (opMupoBanre y o0OydYaroOlmUXCAd IEJIOCTHOTO MHUPOBO33PECHUS, POCCUUCKOMN
UJICHTUYHOCTH, YBaXXEHUSI K CBOCH ceMbe, OOIECTBY, TOCYyAapCTBY, MPUHATHIM B CEMbE U
00IIeCTBE JTYyXOBHO-HPABCTBEHHBIM M COIIMOKYJIBTYPHBIM IIEHHOCTSM, K HaIllMOHAJHLHOMY,
KyJbTYPHOMY U HICTOPUUYECKOMY Haceut0, GOPMUPOBAHUE CTPEMIICHHUS K €0 COXPaHCHHUIO U
Pa3BUTHIO;

- (opMupoBaHue y 00yJaromUXcs aKTUBHON T'PaKJaHCKOM MO3UITMH, OCHOBAaHHOHN Ha
TPaIUIIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSIX POCCUHUCKOTO OOIIECTBA,
JUTS TIOBBIIIIEHUS] CIIOCOOHOCTH OTBETCTBEHHO PEaIM30BBIBATh CBOM KOHCTUTYIIMOHHBIC TTPaBa U
00513aHHOCTH;

- pa3BUTUE NPABOBOM M TMOJUTUYECKOM KYJIbTYphl OOYYaIOIIMXCS, pacUIupeHue
KOHCTPYKTUBHOI'O y4acTHsl B MPUHSITUHU PEIICHUH, 3aTparuBarolnX UX MpaBa U UHTEPECHI, B
TOM  4Yucie B pa3nuuHbiXx  ¢dopmMax  camMoOpraHu3aluu, caMOyTpaBJIeHUs,
OOIIECTBEHHO-3HAUNMOM JICATCIILHOCTH;

- (opMupoBaHHE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJIAIONIUX  MPOTUBOCTOSITH  AKCTPEMHU3MY, KCeHO(OOWH, JUCKPUMHUHALUM  TIO
COLMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IPU3HAKAM, MEXITHHUYECKOU H
MEXKOH(PECCHOHAILHOW HETEPITMMOCTH, IPYTMM HETaTUBHBIM COLIMAIBHBIM SIBJICHUSIM.

JlyxoeHo-HpascmeenHoe 80Cnumanue:

- BOCIHTaHUE YyBCTBA JOCTOMHCTBA, YECTU U YECTHOCTHU, COBECTIMBOCTH, YBAKECHHUS K
POAUTEINSIM, YUUTEIISM, JIFOASM CTapUIEro MOKOJICHHUS;

- (dopMHUpOBaHNE MPUHIIAIIOB KOJUICKTUBU3MA U COJIMIAPHOCTH, TyXa MHJIOCEPIUS H
COCTpaJiaHus, TPUBBIYKA 3a00TUTHCS O JIFOASIX, HAXOASAMIMXCS B TPYIHOW KU3HCHHOU
CUTYaIIlNH;

- (opMupoBaHHE COIUIAPHOCTH U YYBCTBA COIMAJIBLHONW OTBETCTBEHHOCTH IO
OTHOIIICHUIO K JIIOASM C OIPAaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS, IPEOJIOJICHUE
MICUXOJIOTUYECKUX 0apbepOB MO OTHOIICHUIO K JIFOSIM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU;

- (opmMupoBaHHUE SMOIMOHATBHO HACKHIIIIEHHOTO U JYXOBHO BO3BBIIIIEHHOT'O OTHOILICHUS
K MUPY, CHOCOOHOCTU M yMEHUS TIepeaBaTh APYTUM CBOM AICTETUUECKUH OIIBIT.

Kynomyphno-npoceemumenvckoe eocnumanue:

- (opMupoBaHue yBaX€HUsI K KYJIbTYpPHBIM IIEHHOCTSM POJHOTO Topoja, Kpas,
CTpaHBbIL;

- (opMHpOBaHUE ICTETHUECKOU KAPTUHBI MUPA,

- TIOBBINICHUE TTO3HABATEIHLHON aKTUBHOCTH O0YYAFOIIUXCSI.



Hayuno-obpazosamenvroe eocnumanue:

- (dopmupoBaHHEe Y 00YJAOIINXCS HAYIHOTO MUPOBO33PEHUS;

- (dopMHupOBaHKME YMEHHS MMOTY4YaTh 3HAHUS;

- (¢opMHpOBaHHE HABBIKOB aHaIM3a M CHUHTE3a WH(OpMAIMKM, B TOM YHCIE B
podheCCHOHAIBHOM 001acTH.

Duzuueckoe ocnumanue:

- (GopMHpOBaHNE OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO, TOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HU;

- (dopMHupOBaHUE KYJIbTYPhI 0€30ITaCHOCTH )KH3HEACITETLHOCTH;

- (opMHpPOBaHHE CUCTEMbI MOTHBAIIMA K aKTUBHOMY M 3JI0POBOMY 00pasy >KH3HHU,
3aHATHSAM CIIOPTOM, KYJIBTYPBI 3JI0POBOTO MMUTAHUS i TPE3BOCTH.

lIpogheccuonanvro-mpyoosoe ocnumanue:

- (opMupoBaHue J0OPOCOBECTHOrO0, OTBETCTBEHHOTO M TBOPYECKOIO OTHOIICHUS K
Pa3HBIM BHJIaM TPYOBOU JIESATEILHOCTH;

- (¢dopMuUpOBaHHE HABBIKOB BBICOKOW pabOTOCIIOCOOHOCTH W CaMOOpTaHH3aIuH,
YMEHHE JICWCTBOBATh CAaMOCTOSTEIHHO, MOOMIN30BAaTh HEOOXOAUMEBIE PECYPCHI, MPABUIHHO
OILICHMBAsI CMBICIT ¥ TIOCJICICTBUSI CBOUX JICHCTBHIA,

DKonoeuueckoe ocnumanue:

- (opMHUpPOBaHUE IKOJOTUIECKOHN KYJIbTYPhI, OEPEKHOTO OTHOIIECHUS K POJTHOM 3eMIIE,
AKOJIOTHYECKON KapTUHBI MUPA, Pa3BUTHE CTPEMIICHHSI Oepedb M OXPAHSITH MPUPOY;
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3.1 |16.04.2024 | CtpykTypy AMCLMILIMHBI H.. C.0.
YyATaTh B HOBOM pepakuuu | Yuumposa I"'amonenko
(cMm. HUXKeE)
2
3
3.1. CTpykTypa JUCUMILIHHBI
Jsist ouHOM HOpMBI OOYICHHS
Bu yue6HOi paboThl Bcero | Bceero Cewmectp(b1)
3E 4acoB 5 6
OBIAA TPYJOEMKOCTDb ANCHUIIJIMHBI 7 252 3 4
KOHTAKTHAS PABOTA* 107 41 66
AYJUTOPHAS PABOTA 96 40 56
Jlexkiuu 56 24 32
[TpakTnueckue (CEeMUHAPCKUE) 3aHATUS 24 8 16
JlabopaTopHbie pabOTHI 16 8 8
CAMOCTOSITEJIbHA S PABOTA 120 68 52
OBYYAIOLIETOCA
[IpopaboTka yueOHOro MaTepuana 12 7 5
KypcoBoi npoekT
KypcoBas pabora
[ToaroroBka kK MpoMeKyTOUHOU 36 36
aTTecTaluuu
[TpomexxyTo4HasT aTTeCTaIHS: 3 3
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Ilpunoscenue k paboueti npoepamme
OUCYUNTIUHDL

MUHUCTEPCTBO HAYKU U BBICIIIET'O OFPA3OBAHU A POCCUMCKOU ®EJIEPAITN

DenepajibHOE FOCYIapPCTBEHHOE OI0/IKeTHOE 00pa3oBaTe/ibHOe
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(PT'BOY BO «KI'2Y»)

OINEHOYHBIE MATEPHAJIBI
10 AMCIUILINHE

TerromaccoOOMEH B SIIEPHBIX SHEPTETUIECKUX YCTAHOBKAX

CnenuanbHOCTE: 14.05.02 ATOMHBIEC CTaHIIMU: MPOCKTUPOBAHUE, DKCILTYATAIUS U
MHXAHUPUHT
KBanuduxanus CHENMATUCT

r. Kazann, 2021



OueHounble  Marepualibl 1o  gucuumuinHe  «TeromMaccooOMeH B SIEPHBIX
DHEPreTUYECKUX YCTAHOBKAX» - KOMIUIEKT KOHTPOJBbHO-U3MEPUTEIBHBIX MaTepHUasoB,
MpeHa3HAaYeHHBIX ISl OLEHUBAHUS PE3YyJIbTaTOB OOy4YEHHUsS] Ha COOTBETCTBHE WHIMKATOPaM
JTOCTHKEHUS KOMITETeHITUHU(1):

OIIK-1 CnocobOeH ucnosib30BaTh 0a30Bbl€ 3HAHUS €CTECTBEHHOHAYUYHBIX AUCIUILUIMH B
npodeccuoHanbHON  NIeATETbHOCTH, MPUMEHATh METOAbl MATEMaTHYECKOTO aHaiu3a W
MOJEIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIEAOBAHUS

OneHrBaHWe PE3yJbTATOB OOyYECHHS] MO JUCIUIUIMHE OCYIIECTBISIETCS B paMKax
TEKYIIIEro KOHTPOJISl yCIIEBAEMOCTH, TPOBOAUMOTO 10 OauibHO-pedTuHroBoi cucreme (bPC), u
MIPOMEKYTOUHON aTTECTALIUH.

Tekyluii KOHTPOJIb YCIIEBAEMOCTH OOECIIEYMBAET OIIEHWBAHUE IMpoliecca 00ydeHHUs o
mucuuiuinee. [Ipu TekymeM KOHTpOJE yCIeBAEMOCTH UCIOIb3YIOTCS CIEAYIOIINE OLEHOYHBIE
CpPEACTBA: pEUICHUE 3a]a4, TECT.

[IpoMexxyTouHass aTrTecTalvsi HMEET LENbI0 OINPEIEIUTh YPOBEHb JIOCTHKECHHS
3aIIAaHMPOBAHHBIX peE3yJbTaTOB OOy4YeHHs 10 jguciuiuimHe 3a S5 cemectp. Dopma
MIPOMEKYTOUHOM aTTeCTalnu 3a4€T, 6 ceMecTp. Popma MPOMEKYTOUHOM aTTeCTalluU HK3aMEH.

OueHOYHbIE MaTepHUalibl BKJIIOYAIOT 3aJaHusl Ui MPOBENICHUS TEKYIETr0 KOHTPOJIS
YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTeCTAIIMU 00yUYaroIIuXcs, pa3pad0TaHHbIE B COOTBETCTBHUU C
paboueil mporpaMMoi JUCHUTUIAHBI.

1. TexHosornyeckasi Kapra

Cemectp 5, 6
YpoBeHb OCBOCHHSI TUCIIUTLITNHBI, OB
Howmep Hanmenosa Kog
HEYJIOB-HO | YJIOB-HO XOpOLIO OTJINYHO
paznena/ HUE UHAMKATOpa
Bung CPC
TEMBI OLICHOYHOTO | JIOCTHKEHUSI | HE 3a4TEHO 3a4TEHO
JUCLUIUINA cpelncTBa | KOMIIETEHUUH HIBKe
HEI HU3KUI CpeIHUM | BBICOKHI
CPEIHETr0
Tekynii KOHTPOJIb YCIIEBAEMOCTH

OIIK- 1.1-31,
OIIK- 1.1-32,
OIIK-1.1-V1,

1,2,3, 4, |Pemmenne 3amau OIlK-1.1-¥2,

5.6,7 |no pasxeny P3 OITK-1.1-B1, MmeHee 19 20-33 34-53 54-100
OIIK-1.13-31,
OIIK-1.13-V1,
OIIK-1.13-Bl1
Beero Gamos| ) 1g 20-33 34-53 54-100




8,9, 10,
11, 12, 13,
14

Penrenne
0 pa3aeny

OIIK- 1.1-31,
OIIK- 1.1-32,
OIK- 1.1-V1,
OIK- 1.1-V2,
OIK- 1.1-BI,
OITK- 1.13-31,
OITK-1.13-V1,
OIIK- 1.13-B1

P3
Tect

3a71a4

MmeHee 19 20-33 34-53 54-60

OK3aMeH

OIIK- 1.1-31,
OIIK- 1.1-32,
OIK- 1.1-V1,
OIK- 1.1-Y2,
OIK- 1.1-B1,
OTTK- 1.13-31,
OITK-1.13-V1,
OIIK- 1.13-B1

40

Bcero 6ayuioB

MmeHee 19 20-33 34-53 54-100

2. IlepeyeHb OLIEHOYHBIX CPEICTB

KpaTkast xapakTepucTHKa OLIEHOYHBIX CPEJCTB, UCIIOJIBb3YEMBIX IIPU TEKYIIEM KOHTPOJIE
YCIEBAEMOCTH U MIPOMEXYTOUHOM aTTeCTallud 00YyYarolEerocs 1o AUCIUILUINHE:

Haumenosanune
OLIEHOYHOI'O Kparkas xapakTepucTuka OlleHOYHOTO CpeiCTBa OrneHoYHbBIE MaTEpHAIIBI
CpeJIcTBa
Habop 3a7a4 C
Pemenwue 3agau (P3) [pemenwue 3aga4d mo Bapuantam Ppa3IMYHBIMU HAYAJIbHBIMU
JTAHHBIMU
Cucrema cTaHAapTU3UPOBAHHBIX 3aJaHUM, MO3BOJIAIOIIAS
" KommiexT TecToBBIX
Tecr (Tect) aBTOMATHU3HMPOBATH MPOIEAYPY U3MEPEHHSI YPOBHS 3HAHUH 1 B
YMEHHUI 00Yy4arIIerocs
DK3aMeH MPOBOAUTCS IO TEOPETHUECKOMY MaTEpUAITy 6-TO
DK3aMeH POBOA p y puaty Kowmirekt Onieros
cemecTpa

3. OueHo4YHbIe MaTe

PUAJIBI TCKYHICTO KOHTPOJIA YCIICBACMOCTH oﬁyqalomnxm

HaumMmeHnoBanue
OLICHOYHOI'0
cpeacTBa

Pewienue 3aoau

[Ipencrasnenue u
coZIlepyKaHHe
OIICHOYHBIX
MaTepHaioB

Ilpumepwt 3a0au:

3amgada 1

BbIUMCIUTE MIIOTHOCTH TEIUIOBOTO IMOTOKA Yepe3 IUIOCKYI0 OJHOPOIHYIO
CTEHKY, TOJILIMHA KOTOPOH 3HAUYMTEIbHO MEHbILE IUPHUHBI U BBICOTHI, €CIM CTEHKA
BhINOJIHEHA: a) u3 ctaiu (4 = 40 B1/(M-°C)); 0) u3 6etona (+ = 1,1 B1/(M°C); B) u3
JUaTOMUTOBOro Kupnuya (4 0,11 Bt/(M°C)).

Bo Bcex Tpex ciydasx
TOJIIIMHA

crenku @ = 50 mm. TemmepaTypbl Ha TIOBEPXHOCTSX CTEHKH MOJIEPKUBAIOTCS




IIOCTOSIHHBIMU U paBHbIMHU fc1 = 100 °C u 2= 90 °C.
3anaya 2

[110THOCTB TEIIOBOTO MOTOKA Yepe3 MIIOCKYI0 CTEHKY TOMIIMHON @ = 50 MM
cocrapiser ¢ = 70 Br/M?. Onpenenurs pasHOCTh TEMIIEPATYp HAa MOBEPXHOCTAX
JleWiku ¥ TpalMeHT TEMIIEPATypPhl B CTEHKE, €CJIM OHA BBITIOJIHEHA: a) U3 JIATYHH (+ =
70 B1/(M°C)); 0) u3 kpacuoro kupnuda (4 = 0,7 B1/(M-°C)); B) u3 npobku (+ =
0,07 Bt/(m-°C)).

3agaua 3

Bbluncnute moTepu Teruia uyepe3 €QMHUIY MOBEPXHOCTH KUPIUYHOM
OOMYpOBKH TapOBOTO KOTJia B 30HE pa3METEHHsS BOJSHOTO HKOHOMaii3epa H
TEMIIEpaTypbl Ha MOBEPXHOCTSAX CTEHKH, €CIM TOJIIMHA CTCHKH @ =250 MM,
teMIlepatypa ra3oB fx1 = 700°C u Temmeparypa BO3IyXxa B KOTENbHOHU fxo = 30°C.
Koaddumment Temnooraaun oT ra3oB K MOBEPXHOCTU cTeHKH v 1 = 23 B1/(M-°C) u
OT CTeHKH K Bo31yxy v =12 B1/(M-°C). Koo duuneHT TermonpoBoJHOCTH CTEHKH
+ =0,7 Br/(m-°C).

3amaua 4

BbuucauTh OMyCTUMYIO CHIIy TOKa JUIi MEJHOTO mpoBoaa (d = 2 Mm),
HOKPBITOTO PE3UHOBOM H3omduuedl TonuuHoil @ = 1 MM, IpU YCIOBUH, YTO
MakcUMallbHasi TeMIIepaTypa U30JsIIHUK He T0JbKHA ObITh BbimIe 60° C, a Ha BHELIHEH
nosepxHoctu uzossAnuu 40°C Koadpdunuent temmonpoBoaHoctu pesunsl 4= 0,15
B1/(Mm-°C). DnexTpudeckoe conpoTuBieHre MeaHoro mposoja R = 0,005 Om/m.

Kpurepun onenku n
IIKaJ1a OLEHUBAHUS B
Oamax

HpI/I OIICHKC BBIIIOJIHCHHOI'O 3aIaHUA YUUTBIBAIOTCA CICAYIOINE KPUTCPHU:

0 /lemoncmpupyem nonnoe NOHUMAaHUue NOCMAgIeHHOU 3a0a4u. JJaem 1o2udecKu
0060CHOBANHDLI, NOJHYLI U NPAGUNILHBLL omeem. Omcymcmeaue ounubOUHbIX 86160008
— 10 6annos.
0 Jlaem 0ocmamouno noauelli omeem, ¢ HapyuleHuem nocaieo008amenbHOCmu
usznoocenus. imeromes mpyonocmu 6 060CHO8AHHOCMU c80€20 omeema — 7 OANos.
0 /laem nenonnwviii omeem (8 oouwux uepmax). Hem 6160006 no evinonnenHoll
pabome — 4 6anna.
0 Hem omeema. Tpyonocmu npu evinoanenuu — () 6an108.

KoumnuectBo 0ai10B: Makcumym — 10

HanmMmeHoBaHue
OLIEHOYHOI'0
cpeacTsa

Tecm

[IpencraBnenue u
CoZIepyKaHKe
OLICHOYHBIX
MaTepHaioB

Ilpumepvr mecmogwvix 3a0anuil
1. 3aoanue
OTMeTbTe IpaBUIIbHBIN OTBET

B yci10BUSIX OTHO3HAYHOCTH B3aUMOJICVCTBUE TEJIA C OKPYKAOLIEN CPENOM HA €TI0
TrpaHHIaX XapaKTEePU3YIOT

L] reoMeTpuYECKUE yCIIOBUS




HaYaJIbHBIC YCIOBUS
px TpaHUYHBIC YCIIOBUS

¢du3nyeckue ycioBus

2. 3a0anue

OtmeThTe HpaBHJIBHLIﬁ OTBCT

B clIy4dac TGHHOHSOHHpOBaHHOﬁ MMOBCPXHOCTHU TCJIa HMMCHOT MCECTO I'PAaHUYHBIC

YCIOBHS
I pona
ex [l poma

III pona

3. 3a0anue

dusnyeckue r PAHUYHBIC YCIIOBHUSA B 3a/la4ax TCIJIOIIPOBOAHOCTHU SABJISIFOTCSA

4. 3aoanue

I

I

FpaHHqHBIMH yCJ'IOBI/IﬂMI/I
I pona

rPaHUYHBIMU YCIOBUAMH
II pona

FpaHHqHBIMH yCJ'IOBI/ISIMI/I
III pona

ecnM  3aJaHbl  3HAYCHUS
TeMIIepaTyp

€CJIM 3aJJaHa IIJIOTHOCTH
TCILIOBOI'O IIOTOKa YCpEe3

IpaHUILy

eciu 3a7aHa
HNHTCHCUBHOCTDH
TCIIO0TAAYN

eciun 3a7aHa
TEIUIONPOBOAHOCTb

MaremMaTndeckas 3anmch I'paHUYHBIX YCHOBPIﬁ B 3a1a4ax TCILIOMPOBOAHOCTH

I pona

IT pona

III pona

IV pona
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)
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5. 3aoanue

OTMmeThTE TPABUIBHBII OTBET

[TonsiTre cyOcTaHIIMOHATBHON MPOU3BOIHOM UCIIONIB3YETCS B ypaBHEHHSIX
JUTSL TBEPJIOTO TeJia

JUIS TIOKOSIILIEUCS JKUIKOCTH
JUISL IBUOKYILEHICS JKUIKOCTU

JUTSL BAKYyMa

6. 3aoanue

OtMmeThTe HpaBHJ’IBHLIﬁ OTBCT

Enununeit HU3MEPCHUA MOINHOCTU ¢y BHYTPCHHUX PACHIPEACICHHBIX MCTOUYHUKOB

TCIIJIOTHI ABJISICTCA

moBr o M B g B g B

M2 =K M=K M3 M2 M=K

7. 3a0anue
OTMeThTE TPaBWIbHBIN OTBET

VYpaBHEHHE CTAllMOHAPHON TEIJIONPOBOJAHOCTH B TBEPIOM TEJI€ UMEET BUJT

) 1t
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8. 3aoanue
OTMeTbTe TPaBUIIBLHBIN OTBET

VYpaBHEeHHE CTAlIMOHAPHOH TEIIONPOBOAHOCTH JUIsl IBYMEPHBIX 33134

4 .aagz ﬁ/zt Y P ol e

X e 0
M oa o TL’Y S Sl 3
#1! .‘?é’éz 7t _/zt m‘ _ *t ° 4=
a STy e Ed #2

Kputepuu onenku u

[Ipu o11eHKe BBITTOJIHEHHOTO 3a/1aHUsl YUUTHIBAIOTCS CIEIYIOIINE KPUTEPHH:




Oaiutax

1IKaJia OOCHHBAHHA B OYEHKA no pe3yibmanmam mecmuposanus CKIA0bIBACCS UCX0O05L U3 CYMMAPHO2O

pe3yrbmama omeemos Ha 010K 60npocos. Oouuti MaKCUMAatbHblll 6ALL NO
pe3yromamam mecmupoganus — 8 oannos. CoomeemcmeeHHo Kaxcowltl
npasuibHulll omeem 6 oioke u3z 8 onpocos oyenusaemcs 8 1 oanin. Omseem
HegepHulil — () bannos.

KosmmuecTBo 0a/1710B: MakcuMyMm — 8

4. OeHOYHBbIEC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTAMHU

HaumeHnoBanue
OLIEHOYHOr0 | JK3aMeH
cpeacTBa
OyeHnounvle Mamepuavl, GbIHECEHHbLE HA IK3AMEH, COCMOAM U3 IK3AMEHAYUOHHBIX
OuUnemos ¢ 3a0aHUAMU MeopemuecKko20 Xxapakmepa.
Bcezo 20 sxzamenayuonnvlx buremos, cooepicawmux no 06a 60npoca.
IIpumepul dK3aMeHAYUOHHBIX OUNEMOB:
bunem 1
[IpencraBnenue
W CofIepIKarIe 1. Tennoomoaua npu oomexanuu nyuxa mpyo.
OLCHOMHBIX 2. Memooul pacuema menniooomennwvix annapamos I epynnvi. Memoo «2¢hghexmusnocmu u
MaTepuajos yucna eounuy neperoca» (E — N).
bunem 2
1. Onpedenenue memnepamypvl NOBepXHOCHU MENI00OMeHa OJisi NIOCKOU CHEHKU.
2. Maccoobmen u ougpghysusi.
Ipu svicmasnenuu 641106 3a OMEemMbl HA BONPOCHL 8 OULEme YUUMbIEAIOMCs Clledyioujue
Kpumepuu:
1. Ilpasunvrocms omeema
2. Braoenue memooamu u mexHoL02UAMU, 3aNTAHUPOBAHHBIMU 8 paboyell npocpamme
OUCYUNTIUHBL
Kpurepuu 3. Braoenue cneyuanbHbiMu mepMuHamu U UCNOIb308AHUE UX NPU OM-8eme.
OLIeHKY H IIKaTIa 4. Vmenue obvsacHamb, denams 86180006l U 0000UjeHUsA, 0ABAMb APSYMEH-MUPOBAHHbIE
omeembyl
OIICHUBAHUS B
5 5. Jloeuunocms u nociedogamenbHOCMb omeema
ajiax 6. [lemoncmpayus cnocoonocmu y4acmeosams 6 pazpabomke 0000ujeH-HulX
8apUAHMO8 peuletus npooiem
Om 16 0o 20 bannos oyenusaemcs omeen, KOMopbwvlii NOKA3bIBAEN NPOYHbLE 3HAHUSL
OCHOBHBIX NPOYECCO8 U3YYACMOLL NPeOMemHOL 001acmu, Omauyaemcs 2nyouHou u
NOTHOMOU PACKPLIMUSL MeMbl, 8l1d0eHUe MEPMUHONIO2ULECKUM annapamom, yMeHue
00BACHAMb CYWHOCMb, ABIEHUL, NPOYECCos, COObIMUL, 0elamb 8b1800bl U 0000UeHUs,
0asams apeymMeHmupoB8anHvle 0meenmvl, NPUBOOUMb NPUMePbL; C80O00HOE 8lA0eHUe




MOHOﬂOZMU€CKOﬁp€UbIO, JO2UYHOCb U NOCTEO008AMENbHOCHIb OMEEmd.

Om 11 0o 15 6annos oyenusaemcs omsem, 0OHAPYHCUBATOWUL NPOUHBLE 3HAHUS OCHOBHBIX
npoyeccos uzyiaemoul npeoMemHou 001acmu, Omaudaemcst 21youHou u noJHOMOll
PACKpulmusi membl; 81a0eHue MepMUHOIOSUYECKUM ANNApamom, yMeHue 00bACHAMb
CYUWHOCMb, A6IIEHUL, NPOYECccos8, cobbimull, 0eams 8bl800bl U 0000ueHUsl, 0a8amb
apeymMeHmupo8anHvle OMeempl, NPUEOOUMb NPUMEPDLL, C80000HOe 81A0EHUE
MOHONO2UYECKOU peublo, I0SUYHOCMb U NOCIedosamenbHocmb omeema. OOHaKo
odonyckaemcsi 00Ha — 08¢ HeMOYHOCMU 8 OmeEene.

Om 6 0o 10 6annos oyenusaemcs omseem, c8UOEmMeNbCMEYIOWUL, 8 OCHOBHOM, O 3HAHUU
npoyeccos uzyuaemol npeoMemuou ooaacmu, OMAULAWUNCA HeOOCMAMOYHOU 21IYOUHOUL
U NOTHOMOU PACKPLIMUSL MeMbL, 3HAHUEM OCHOBHBIX 80NPOCO8 Meopul, ciabo
CPOpMUPOBAHHBIMU HABLIKAMU AHANU3A ABLEHUL, NPOYECCO8, HEOOCAMOYHBIM YMEeHUeM
0asame apeyMeHmuposanHble OmMeemsl U NPUEOOUNb NPUMEPLL, HEOOCMAMOYHO
C80D0OHBIM 811A0EHUEM MOHONOSUUECKOU PEYblO, I0UYHOCTNBIO U NOCIE008AMENbHOCbIO
omeema. [lonycxaemcsi HeCKOIbKO OUUDOOK 8 COOEPAHCAHUU OMBEemd.

Makcumanvnoe Koi1uuecmeo 6411086 3a 8blNOJHEHUE NPpaKmMuueckux 3aoanuii — 20

Makcumanvrnoe Koauuyecmeo 0a1106 3a Ixkzamen - 40
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