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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

[lenbpr0  AMCHUIUIMHBL - SBIsSIETC  (opMHupoBaHHe MPO()ECCHOHATBHBIX KOMIICTECHIUM, CBSI3aHHBIX C
MpPUOOpETCHHEM HaBBIKOB M yMEHHH [0 MaTeMaTHYeCKOMY MOJCIMPOBAHUIO TEIUIOBBIX U
ra30JMHAMHYECKAX TPOIECCOB B pAKETHBIX JBUTATENAX, (OPMUPOBAHUE HAYIHO-TEXHHUYECKOTO
MHUPOBO33pPEHHsI Ha OCHOBE 3HAHHWS OCOOCHHOCTEH CIIOKHBIX TEXHHUYECKHX CHCTEM, BOCIIMTAaHUE
TEXHUYECKOU KYJIbTYPHI.

3agaun JUCLIUIIINHBL:

— O3HAKOMJICHHE C COBPEMEHHBIMM TMOAXOJaMH W METOAaMH B OOJACTH MOJCIUPOBAHUS TEIJIOBBIX H
raz0IMHAMUYECKHUX MTPOIIECCOB;

— U3yYeHUE METOJIOJIOTUN pacdéra TeIIOMacCOOOMEHA B PAKCTHBIX JABUTATEIIAX;

— (opMmupoBaHne yMEHHs pacuéra MpPOIECCOB TEIIOMAcCOOOMEHa C HWCIOJIb30BAaHHEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TIPOTPaMM;

— (opMHpOBaHNE HABBIKOB IOCTPOCHHS MAaTEMaTHYECKHX MOJENeH IMPOIECCOB TEIIOMacCcoOOMeHa B
PAKETHBIX JIBUTATEISIX U IPOBEPKH UX aJICKBATHOCTH.

1.2. U3yuaemblie 00bEKTHI U CIUTNLINHbBI

- IPOIIECCHI TEIIIOMAaccOOOMeHa B JAMUHAPHOM U TypOyJIEHTHOM MTOTPAaHUYHOM CIIOE;
- METO/bI pacuéTa AMHAMHYECKOT0, TEIIOBOTO U AU () y3HOHHOTO MOTPAHUYHBIX CIIOEB;
- MaTeMaTHYECKOe MOJICTTMPOBAHHUE MIPOIIECCOB TETNIOMAaCCOOOMEHA B PAKETHBIX JIBUTATEIISAX.

1.3. Bxoansbie TpeGoBaHMS

|He MpeayCMOTPEHBI

2. Ilmanupyemble pe3yJbTaThl 00y4YeHHs MO JUCIHUIIIAHE

Nuapukatop nOCTHKEHUS

K Wupnexc HgaHpreMme PE3YIBTATBL | ¢ sNmeTerim, ¢ KOTOPHIM Cpenctsa
OMHCTCHIIA HHIHKATOpPa OOYHCHUA O MCLHIIINHE | - ryecenpl IaHHPyeMbIe OIICHKH
(3HATH, yMETS, BIaZeTh) pe3ynbTaThl O0y4YCHUS
IMK-1.1 N-1TIK-1.1 3naer: 3HaeT TeopeTndeckue ocHOBHI |/uddepenup

— OCHOBHBIE TTOHSITHS pabovnx MPOIECCOB B OBaHHBIN 3a4eT
TEOPUH TEIJIOMACCOOOMEHA |[PaKETHBIX JIBUTATEIISIX.
Y TIOTPAaHUYHOTO CJIOS,
KPUTCPUU TIOJIO0US TS
MPOIIECCOB MepeHOca
UMITyJIbCa, Terjia u
BEIIECTBA, OCHOBHBIE
[MOAXO0/bI K TOCTPOEHUIO
MOJICJICH JJI1 OITMCAHMS
IPOIIECCOB
TEMIOMAacCOOOMEHA;

— METOJbI pacuéra
TEII0MaccooOMeHa B
PAKETHBIX JIBUTATEISX.




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs

ITK-1.1 WJI-2I1K-1.1 |YmMeeT moab30BaThCs 'YMeeT MoJIb30BaThCs OtuéT 110
COBPEMEHHBIMHU COBPEMEHHBIMHU MPAKTHIECKOM
BBIUMCIIUTEIHHBIMU BBIUMCIIUTEIHHBIMU ITAKETaMU |y 3aHSATHIO
MakeTaMu JUJIsl IPOBEJICHUS  |[UI1 MOJISIMPOBAHUS pabounx
KOMITBIOTEPHBIX MPOLIECCOB B PAKETHBIX
BBIUMCIIEHUN MPOLIECCOB JIBUTATENSIX U UX arperarax.
TETJIOMAacCOOOMeHa B
PaKETHBIX JIBUraTEIsAX

ITK-1.1 MJI-3T1K-1.1 |Bmameetr HaBBIKaMu Brnaneetr HaBbIKaMu 3amuTa
MOCTaHOBKH [1OCTAaHOBKH mabopaTopHOi
UCCIIEZIOBATEIbCKHX 3aJ1a4, [MCCIEA0BATENbCKUX 3a1a4,  [paboThI
[JIAaHUPOBAHUEM U [IAHUPOBAHUS U MIPOBEICHUS
[POBEJICHUEM BbIUMCIICHUH, |BBIUMCIICHUH, aHaI13a U
aHAJIM30M M 00001IeHueM  [0000IICHHS PE3yIbTaTOB
pe3yJIbTaTOB MOJIETTMPOBAHMS ITPU
MOJIETTMPOBAaHMSI IPOLIECCOB |IPOBEACHUN HAYyYHO-

TeruioMaccooOMeHa B HCCIIEA0BATENbCKUX U

PaKETHBIX IBUTATEIISIX. OTIBITHO-KOHCTPYKTOPCKHX
paboT Mpu MPOEKTUPOBAHUU
PaKETHBIX JIBUTATEICH.

[1K-2.2 N/I-11TK0-4 [3HaeT MeTOAMKH U 3HaeT METOAMKH M TAIHOCTh |[[uddepeHnup
STalHOCTb POBEICHUS [IPOBEICHUS OBaHHBII 3a4eT
ra3oJMHaMHYECKUX U ra30/lMHaMHYECKUX,

TETUTOBBIX PacYEéTOB TETUTOBBIX M MPOYHOCTHBIX
MPOLIECCOB B PAKETHBIX pacu€ToB MPOLIECCOB B
JIBUTATEIISIX. PaKETHBIX JIBUTATEIISX.

[1K-2.2 MNJI-21TK0-4 |Ymeer: ‘YMeeT IpOBOJIUTh OTuéT Mo
— (OopMyYIUPOBATH KPUTEPHH [Fa30IMHAMUYECKHE, [PAKTHYECKOM
U HaIlpaBJICHUS TEIUIOBBIE U IIPOYHOCTHBIE |y 3aHATHIO
ONTUMH3AINHN NIPOLECCOB  |[paCUYETHI IBUTATENIEH
TeruIoMaccooOMeHa; JIeTaTeNbHBIX aNlapaToB U UX
— popMyITUpPOBATH 3JIEMEHTOB C
KOHCTPYKTOPCKHE HCII0JIb30BAHUEM
MEPOIPUSTHSA, AQHAJIMTUYECKUX U YUCICHHBIX
HanpaBJICHHbIC Ha METOJIOB UCCIIECIOBAHMS.
o0ecrieueHue BHICOKOH
A (HEeKTUBHOCTH
TETJIOMacCOOOMEHa U
HaJIEXKHOCTH y3J10B H
PJIEMEHTOB PaKETHBIX
JIBUTATEIEH.

[1K-2.2 MNJI1-3T1K0-4 |Bmaneert: Brnaneetr HaBbIKaMu 3amuTa
— TIEPCIIEKTUBHBIMU MPOBEICHUS mabopaTopHOi
METOJIMKaMU MCCIIEI0OBAaHUS |{ra30JUHAMHYECKUX, paboThI
[POLIECCOB TEIUIOBBIX M MPOYHOCTHBIX

TETIOMacCOOOMEHA U
MOBBIIICHUEM HX

A (eKTUBHOCTH;

— METOJJaM{ aHaJIHM3a
MEPOIIPUATHUH,
HalpaBJICHHBIX Ha

pacuéToB paKeTHBIX
JIBUTATEJEH U X DJIEMEHTOB C
HCIIOJIb30BaHUEM
AQHATMTUYCCKHUX W YUCIICHHBIX
METO/I0B HCCIIEJOBAHUS C




[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Munexc

Kommerenmnus
WHIUKATOpa

WNnnukatop nocTmxeHus
KOMIIETEHLIUH, C KOTOPBIM Cpencraa
COOTHECEHBI IJIaHUPYEMbIE OIICHKHU

pe3ybTaThl 00yUeHUs

MOBBIIIEHHE YPPEKTUBHOCTUTPIMEHEHHEM COBPEMEHHBIX

TEIJIOMaccOOOMEHa U MPOrPaMMHBIX CPEJICTB U
Ha/IEKHOCTH Y3JI0B U aHaJIM3a MOJTyYEeHHBIX
9JIEMEHTOB PaKETHBIX pE3yJIbTAaTOB U1 IPUHATHUS
JBUTATEJCH. TEXHUYECKUX PELICHHH.

3. O0beM u BUABI Y4eOHOU padoThI

Pacnipenenenue
N Bcero M0 CeMecTpaM B Hacax
Bun yueOHO# paboThI
4acoB Howmep cemectpa
3
1. [IpoBenenue yueOHbBIX 3aHATHH (BKITIOYas IpOBE/Ie- 72 72
HHE TEKYIIero KOHTPOJIA yCIIeBaeMOCTH) B hopme:
1.1. KonTakTHas ayauropHas padoTa, U3 HUX:
- nexuuu (JI) 32 32
- taboparopHeie padoTsl (JIP) 18 18
- IPAKTUYECKHE 3aHATUS, CEMUHAPHI U (W) APYTUE 18 18
BU/IbI 3aHATUHN ceMuHapckoro tuna (I13)
- KOHTPOJIb camocTosTelbHON paboTh! (KCP) 4 4
- KOHTpOJIbHAsI paboTa
1.2. CamocTosiTenbHas padora ctyaeHToB (CPC) 108 108
2. IlpomexxyTouHas arTecTarus
DK3aMeH
JlnddepennmpoBanHbiii 3a4eT 9 9
3auer
Kypcosoii mpoexkt (KIT)
Kypcoas pa6ora (KP)
O01mas TpyT0eMKOCTh JUCIIATUITHHBI 180 180
4. Conepxanue TUCUUILINHBI
Ob6bem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HanmMeHoBanue pa3zienoB TUCIUIUIMHBI C KPATKUM SAHSITHIA 10 BHAAM B YacaX |3aHsTuil 10 BHIAM
CoZlep’)KaHUuEM I
1 | gap | m3 CPC

3-ii cemecTp




O0BeM

- OOBeM ay TUTOPHBIX BHEayJAUTOPHBIX
anMMEHOBAHUE Pa3[eiIOB JUCIUIUINHBI C KPATKUM 3aHATHIE [0 BUAM B 4acax |3aHATHIE IO BHAAM
cofiepKaHueM B YACAX
J JIP I13 CpC
OCHOBBI TEOPUH TEIUIOMACCOOOMEHA 20 8 10 60

Beenenue

M ctopus pa3BuTUs pakeTHBIX nBUTareneil. OCHOBHBIE
HIIEMEHTHI PAKETHOTO JIBUTaTeNsl, TEII0(QU3NYECKUE U
¢ y3uOHHBIE TPOLIECCHI, MPoXoasiIre B HuX. CBs3b
TerioMaccooOMeHa ¢ JPyrMMHU AUCHUIUTMHAMM.
OCHOBHBIE 32/1a41 TEOPUH TEIIOMAacCOOOMEHa.

Tema 1. 3akoHBI MEpeHOCA UMITYJIBCA, TEIIOTHI U
BEIIIECTBA

[lepeHoc uMITyibca, TETJIOTH U BEIIECTBA — CIIEICTBUE
CKOPOCTHOM, TEMIIEpaTypHOH U KOHIIEHTPalMOHHOM
HEPaBHOBECHOCTH TEPMOIUHAMHYECKON CUCTEMBI. 3aKOH
Hpi0TOHA O BSI3KOM TPEHUH B KUAKOCTHU. 3aKOH
TeruonpoBogHOCTH Pypbe. 3akon auddy3un Ouka.
Koaddurmentsr nepeHoca: BI3KOCTH (AMHAMHYECKUHA U
KOHBEKTHBHBII ), TETIIONMPOBOTHOCTH
(TemmiepatyponpoBogHOCTH), T dy3un. EnuacTBO
(bu3nYecKNX MPOIECCOB NIEpeHOCca UMITYJIIbCa, TEIIa,
BemiectBa. Kpurepuu (uncna) [pannrnsa, Hmuara
(mu¢dyzunonnoro uncna [pannrns), JIstonca-Ceménona.
Tema 2. Buns! TeruiomaccooOMeHa

Buel TeruiomaccooOMeHa: TEemIonpoOBOAHOCTb
(KoHmyKIIHs ), KOHBEKIUS (CBOOOAHAS M BHIHYKJICHHAS ),
W3ydeHre (JIy9HCThIA WITH PaIualliOHHBIA TETUIOOOMEH )
. CnoxHsIii TemmooOMeH. Buibl MaccooOMeHa:
mudy3us 1 KOHBEKIM. MexaHu3M nepeHoca Teria
TEIUIONPOBOIHOCTHIO U BellecTBa AU Py3ueit
(MHMKpO/IBH)KEHHE aTOMOB U MOJIEKyJ). MexaHusm
MepeHoca Teria U BeIlecTBAa KOHBEKIUeH
(Makpoaswkenue). Ilepenoc Temia n3ydeHneM
(BO30yX1eHHEe aTOMOB U MOJICKYJI, U3JTy4eHNE KBAaHTOB —
DIIEKTPOMArHUTHEIC BOJTHBI).

TenmomaccooOMeH Mexkay TBEPI0H OBEPXHOCTHIO U
MBUOKYIIEHCS BIONB HEE HKUAKOCTHIO (Ta30M). 3aKOH
reruiooOMeHa Herotona-Puxmana. Koagdumnuent
Teruiootaauu (teronepenaun). Kospdunuent
MaccoOoTa4uu (Maccomnepeiayun).

Tema 3. YpaBHEHUS TEIIONPOBOIHOCTH U AUDDy3un
JluddepennumansHoe ypaBHEHHE TETIIONPOBOJHOCTH.
YpaBaenus Oypse, [lyaccona, Jlammaca. MomHoCTh
TEIJIOBOTO UCTOYHUKA (cTOKa). [IprMeps! TeroBbIX
MCTOYHHUKOB (CTOKOB). /IuddepennnanbHoe ypaBHEHNE
mudy3un. MomHoCcTh UCTOYHHKA (CTOKA) BEIIECTBA.
[Tprmepsl UCTOYHHUKOB (CTOKOB) BeliecTBa. KpaeBbie
ycioBusi. HayanbHble U TpaHUYHBIE YCIOBHSL.

Tema 4. OcHOBBI TEOPHH KOHBEKTHBHOTO
TeroMaccooOMeHa

YpaBHeHNE HEPA3ZPHIBHOCTH (CILTOIIHOCTH). Y PaBHEHUS
TBIKSHHS HEBS3KOM KHUAKOCTH (ypaBHEHHUE Ditepa) u
BS3KOM KUAKOCTHU (YpaBHEHHE




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O0BeM

O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
3aHATUH MO BUAAM B Yacax |3aHSATHUN 1O BUJAM
B Hyacax
JI JIP 13 CPC

HaBpe-CTokca). YpaBHeHUE SHEPTUH. Y paBHEHHE
mud¢y3un. HaganeHbie U TpaHIYHBIC YCIOBHS.
O6e3pa3MepuBaHUe YPAaBHEHUN JBIKEHUS, SHEPTUU U
mudys3un. Kputepun roMoXpoHHOCTH:
rupoauHaMuyeckoi (uncio Ctpyxans), TeIIoBOM
(aucio dypee), muddy3noHHBIH (TUPPY3HOHHOE TUCITO
rOMOXpOHHOCTH). KpuTtepuu ruaponnHaMudeckoro
(aucno PeitHonbca), TemmoBoro (dncio Ilexne) n
muddysuonnoro (auddysnonnoe yncio [ekme)
nonobust. CBs3b Mexay unciamu Peiinonbaca u [lexie,
Peiinonbaca u nuddysunonnoro Ieke.

Tema 5. [ToHsATHE O TOTPAHUYHOM CJIO€

AHanu3 obe3pasmepeHHoro ypasHeHus: Hasbe-Crokca.
/[Be 0bmacTu TeUeHHsI: MOTPaHUYHBIN CIIOH (TOHKUN
CJIOM, IPHUJIETAIONTHI K TBEPAON TTOBEPXHOCTH ), TJI€ CHUIIBI
BSI3KOCTH CYIIIECTBEHHBI 1 OCHOBHOM MOTOK (BHEIIHHUMA
MOTOK), T/I€ BA3KOCTHIO MOXKHO MpeHeOpedb. OCHOBHOE
TOTTyIIEHNE TEOPUU TTOTPAHUYHOTO CIIOS —
«TPUIIMTIAHUE) )KUJIKOCTH K TBEPIOI MOBEPXHOCTH.

Y ciioBUE MPUMEHUMOCTH JOIYIIEHUS O «IIPUITUTIAHUI
PKUJIKOCTH K TIoBepxHOCTH (Kputepuit Kuyacena). Cxema
MOTPAHCIIOA Ha MIOCKON IUTaCTUHE. Y CIIOBHAS TONIIUHA
MOTPAHUYHOTO CJIOSI.

Ananu3 06e3pa3MepeHHbIX YpaBHEHUH
TEIIONPOBOIHOCTH U An(dy3un. I uapoauHaMuuecKuii
(mMHAMUYECKUH ), TETUIOBOM U 1] Py3HOHHBIN
rnorpaHuvHbie ciiou. CxeMa cio€B. OTHOIIEHNUE TOMIINH
TMHAMHYECKOTO U TETIOBOTO, JMHAMUYECKOTO U

i Py3nOHHOTO, TETUIOBOTO U AU(PHY3UOHHOTO
[MOTPAHCIIOEB.

Tema 6. YpaBHEHUSI TOTPAHUYIHOTO CIOS

BriBoz cuctemsl audepeHnanbHbIX ypaBHEHUH
MorpaHuIHOrO cios (ypaBHeHus [Ipanaris).
Jluddepennmanbable ypaBHEHHUS TIOTPAHCIIOS B CITydae
TEUEHUsI )KUIKOCTU C TEINIOOOMEHOM CO CTEHKOMH.
Jluddepenumanbable ypaBHEHUS TIOTPAHCIIOs B ClTydae
TEUEHUS KHUJIKOCTH C MACCOOOOMEHOM CO CTEHKOM.
OrneHKa TONIUH IMHAMUYECKOT 0, TEIIOBOTO U

i y3nOHHOTO OTPAaHUYHBIX CIIOEB. IHTErpansHbIe
YpaBHEHUS TIOTPaHUIHOTO cios. UHTEeTpabHOe
ypaBHEHHE UMITYJIbCOB (ypaBHeHne Kapmana). Tommiaa
BBITECHEHUS M TOJIIIMHA TTOTEPH UMITYJIbCA.
WHrerpansHoe ypaBHeHue 3Hepruu. Kpurepuit
TeroBoro moaoous (urcino) Crenrona. TommuHa
notepu sHeprun. UnTerpanbHoe ypaBHenue aud¢ys3uu.
Jnddy3noHHBIH KpuTepuit Toa00us (Tuddy3noHHOES
qrcio) CreHToHa. ToJIMHA IOTEPH BELIECTBA.
Kpurepun tertosoro (uucino Hyccenpra) u
muddysuonnoro (nuddysnonnoe yrcao Hyccenpra)




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

nono6us. Csa3p Mexxay uncnamu CTEHTOHA U
Hyccenbra, nuddy3nonnsiMu unciamu CTEHTOHA U
Hyccenbra.

Tema 7. Pacuér TpeHus u TemiomaccooOMeHa B
[MOTPAHUYHOM CJIO€ Ha TUIOCKOM IMIaCTHHE
JlamMuHApHBIN MOTPAaHUYHBIN CIOW HA IIOCKOW ITACTHHE.
Pacuér pacripeneneHus CKOPOCTH, XapaKTEPHBIX
TOJIIMH (TOJIIWHA TIOTPAHCIION, BRITECHEHUS, TIOTEPH
MMITyJIbCa) U KO3 GHUIMEHTa TPEHHsI B AMHAMHYECKOM
rnorpaxcioe MeronoM Iloneraysena. Pacuér
pacrpeaeneH s TeMIIEPaTypbl, XapaKTEPHBIX TOIIUH
(ToNIIMHA TOTPAHCIIOS, TOTEPH SHEPTUH) U
KOA(pPUIMEHTa TEIIO0TAAYH B TEIJIOBOM ITOIPAHCIIOE.
Pacuér pacnpeneneHns KOHIEHTpAIHM, XapaKTePHbIX
TOJILIVH (TOJIIMHA IOIPAHCIIOs, TOTEPH BELIECTBA) U
Kod(duIrenTa Mmaccootnaun B audy3noHHOM
rmorpancioe. CBsi3b MEXKIY TPEHUEM,
TEIUIONPOBOIHOCTHIO U T y3ueit. TpoiiHas aHamOTHS.
[lepexo/1 JaMUHAPHOTO MOTPAHCIIO B TYpOYJIEHTHBIN
(cxema nepexona). JlamuHapHBIN TOCIOMN.
TypOyneHTHBIN NepeHoC UMITYJIbCa, TEIUIa U BEIeCTRa.
CBs13b TypOyJIEHTHOTO IIEpEHOCa C MyJIbCALUIMU
ckopocTH (runote3a byccunecka), TemnepaTypsl,
KOHIIEHTpauuii. JlonosHATENbHAS BA3KOCTbD,
TETUIONPOBOIHOCTD U AU (Dy3ust Tpu TypOyIeHTHOM
nBrkeHnd. Teopus mytu cmemenus. [1yTs cMemenus —
aHaJIor JIUHBI Ipobera Moseky B raze. CBs3b
BEJIMYMHBI MyJIbCALIMH C ITYTEM CMELICHHUS.
KoaddummeHTs! TypOyIeHTHOTO TiepeHoca (BI3KOCTH,
TETIONpoBoIHOCTH, T dy3un). ['unoresa [Ipanarns
U1 TypOYJIEHTHOTO TOTPaHCIIOS: MPONIOPLUOHATIBHOCTh
MyTH CMEIIIEHUS PACCTOSTHUIO OT CTEeHKHU. Pacuér
pacrmpeneneHusi CKOpOCTH, TEMIEPaTyphl,
KOHIICHTpAIINi{, XapaKTEPHBIX TOJIINH, K03 uineHToB
TPEHUS U TEeIJIOMACCOoNepe1adl B TypOyJIEHTHOM
MOrpaHcIoe.

OnpeneneHI/Ie TCIUIOBBIX TIOTOKOB B PAKECTHOM JBUI'ATCIIC

12

10

48

Tema 8. KOHBEKTHUBHBII TEIII000MEH B KaMepe CropaHus
Pacuér koaddurmenrta TerwtooTaadn. DPPeKTUBHASL
TeMIepaTypa raza B morpanndHoM cioe. Kosdurment
BOCCTaHOBJICHUS MTOJIHON TeMmepaTypbl. TemnnooOmMeH
[IpY BAYBE raza B IOIPaHCIION.

Tema 9. KoHBeKTHBHBIH TEII000MEH B COILIE

Pacuér koaduirenrta temnootaaun. Paguyc
COMpPSIKEHUs KaMephbl cropanus u coruia. CpaBHeHHE
TEIUIOBBIX IIOTOKOB B KAMEPE CrOpaHMsl, KPUTHUECKOM U
BBIXO/IHOM CEYEHMSIX COILIA.

Tema 10. JIyducTslil TemnooOMeH B KaMepe CropaHus




O6bvem
- O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
AaNMEHOBaHUE PA3JICIIOB JIUCIUIUIMHBI C KPATKUM SAHSTHE 0 BUAM B 94CAX |3aHATHIH O BEAAM
CoZlep’)KaHUuEM B ACAX
JI JIP 13 CPC
W COTUIE
Ypasuenue Credana-bonbsiimana. [ToctossHHAS
Credana-bonsimana. O dexkruBnas (mpuBeaEHHAS
cTerneHb 4epHoThl). CTeneHb YepHOTHI rasa. J[mmHa mytu
Tyda B Taze M B 3albUIEHHOM IPOCTPAHCTBE. AHAIH3
Ty4HCTOrO TETUIO0OOMEHA B TOMOTEHHBIX M FeTePOTeHHBIX
cpernax.
HNTOI'O no 3-my cemecTpy 32 18 18 108
NTOI'O no gucuuruintae 32 18 18 108

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3AHATHN

Ne
_ HanMeHoBaHUEe TeMbI NPAKTHUYECKOT0 (CEMUHAPCKOI0) 3aHATHS
1 |O6e3pa3mepuBaHue ypaBHEHUH ABIKCHUS, SHEPTHH U UG Hy3un
2  |BbIBOJ MHTETPANBHOIO YPABHEHUS UMITYJICOB
3 |Pacuér pacnipeneneHust CKOPOCTH, XapaKTEPHBIX TOJIIIMH (TOJIINHA ITOTPAHCIIOS, BEITECHEHUS,
[OoTepU UMITyJIbCa) M KO3 PUIIMEHTA TPEHUS B IAMUHAPHOM JHHAMHYECKOM IIOIPaHUYHOM CJI0€
4  |Pacuér pacnpeneneHusi CKOPOCTH, XapaKTePHBIX TONIIUH U KO PUIIMEHTA TPEHUS B
TypOYJIEHTHOM IOTPAHCIIOE
5  |PacuérHblii aHaTU3 TEMII000MEHA MPHU ByBE BHICOKOMOJIEKYJIIPHOTO M HU3KOMOJIEKYJISIPHOTO
ra3oB B IIOTPaHCIION

TemaTrka mpUMEpHBIX 1Ta00PaTOPHBIX PabOT

Ne .
- HanmMeHoBaHue TeMbI J1a00PATOPHOIT PaboOTHI
1 |Onpexnenenune ko3¢ dUIKEHTa TEMIONEPEAAYH U TEIUIOBOTO ITOTOKA B IAMHHAPHOM MOTPAHCIIOE
Ha IJIOCKOW ITOBEPXHOCTH
2 |Onpenenenue ko3¢ duuueHTa Teronepeaadn 1 TeIIOBOro MOTOKa B TypOYJIEHTHOM IOTPaHCioe
Ha MIOCKOW MOBEPXHOCTH
3 |OmnpeneneHne KOHBEKTUBHOIO TEILUIOBOr0O OTOKa B Kamepe cropanust PIATT
4  |OnpeneneHne KOHBEKTHUBHOT'O TEMJIOBOIO MOTOKA B KPUTUUECKOM ceueHuu U comie PIATT
5  |Onpenenenue JIy4ucTOro TEILIOBOTO MOTOKA B Kamepe cropanust PITT




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
MpU KOTOPOW ydaluecs He MAaCCHUBHBIC CIyIIATeIH, a aKTUBHBIC YYAaCTHHKH 3aHSTHSA, OTBEYAIONIME HA
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMATUBHOE MBIIUICHWE W YCTAHOBJICHHs CBS3EH C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 Epoxun b. T. Teopus 1 NpoeKTUPOBaHHUE PAKETHBIX ABUTATEIEH : 26
yueOHuk 17151 By30B / b. T. Epoxun. - Cankr-IlerepOypr [u ap.]: Jlans,
2015.

2. lonoiHUTeIbHASA JIUTEPATYpa

2.1. YueOHbIe M1 HAYYHbIE U3TAHUS




1 Aopamosuu ['. H. [Ipukinannas razoBasi ATMHaMuKa : y4eOHUK IS BTY30B / 30
I'. H. AGpamoBuu. - Mocksa: Hayka, ®usmatiut, 1976.

2 AnemacoB B. E. Teopust pakeTHBIX JBUTATENEH : Y4eOHUK /IS BTY30B / B. 28
E. Anemacos, A. @. [Iperanun, A. [1. Tumms. - M.: MamuHocTpoeHue,
1989.

3 ["a3opnHamMuyecKye U TeIUI0O(QHU3NIECKHE MPOIECChH B pAKETHBIX 27

BUTATENSIX TBEepaAoro Torumsa / A.M. I'yoeprtos [u jp.]. - M.:
MamuHoctpoenue, 2004.

4 ['unponuaamuka u trerooomeH. - [lepms: , U3n-so TII'TY, 2011. - 80
(Obmas ¢pusuka : yaedHoe mocodbue; U. 4).
5 @pank-Kameneuxnii [I. A. uddysus u reronepenadya B XAMHYECKON 6

kuHetuke / JI. A. ®dpank-Kamenenknii. - Mocksa: Hayka, 1987.

2.2, llepuoanyeckue u3gTaHus

1 Bectauk [THUITY. Aspokocmuueckast Texauka / [lepmckuii
HAIIMOHAJIBHBIM HCCIIEIOBATENBCKAN MMOJTUTEXHUYECKU YHUBEPCUTET ;
[Ton pen. B. IO. Ilerpoga ; P. B. Byns6oBuua. - Ilepms: U3n-so ITHUITY,
2012 -.

2.3. HOpMaTHBHO-TCXHI/l‘leCKI/le H3JaHuA

| He ucnone3yercs |

3. MeTounquKne YKazaHus AJd CTYACHTOB 110 OCBOCHUIO TUCHUIIIMHBI

| He HCIIOJIB3YCTCA |

4. YueOHO-MeTOAUYECKOE 00ecnieuyeHre CAMOCTONATeIbHOI padoThI CTy/leHTa

| He HCIIOJIB3YCTCA |

6.2. DiieKTpOHHAas1 y4eOHO-MeTOANYeCKasl JuTepaTypa

HocTynHocTh
(cets UHTEpHET /
HaumenoBanue Ccblika Ha
Bup nmureparypst A30A6OTKH HEDOPMAIHOEHLIH PeCcype JIOKaJIbHas CCTh;
pasp p pecyb aBTOPHU30BAHHBIH /
CBOOOIHBIN JJOCTYTI)
JlononautensHas | mapoauHamuka u TemooOmeH. - |http://elib.pstu.ru/Record/RU|cets UnTepHET;

nmuTeparypa [lepms: , U3n-Bo IIT'TY, 2011. - PNRPUelib3229 CBOOO/IHBIN OCTYTI

(Obmas dpusmuka : yaeOHOE
mocooue; Y. 4).

6.3. JIuleH3MOHHOE U CBOOOJHO pacnpocTpaHsaeMoe MPOrpaMMHoOe obeceyeHue,
HCIO0JIb3yeMoOe IIPH OCYLIeCTBJICHUH 00pa30BaTe/JIbHOIO MPOoLecca M0 JUCHHUILIHHE

Buzx I[1O Haumenosauue [10

OnepalnoHHbIE CUCTEMBI Windows 10 (moam. Azure Dev Tools for
Teaching)

OducHbIC TPUITOKEHUSL. Microsoft Office Professional 2007. nu.
42661567

[TpuxitagHoe porpammuoe obecrieueHue oodmero Haznauenuss |MATHCAD 14 Academic, [THUITY
2009 r.

CucrteMmsl ynipaBiaeHUsl IPOEKTAMU, UCCIIEA0BAHUSIMH, ANSYS (nuu. 1062978 )

pa3paboTKON, MPOEKTUPOBAHUEM, MOJICIIUPOBAHUEM U

BHE/IPCHUEM

10



Buzx I[1O

Haumenosauue [10

CucTeMbl yIIpaBiIeHUS TPOSKTAMH, UCCIIET0OBAHHUSIMH,
pa3pabOTKOM, TPOCSKTUPOBAHNEM, MOJICTTUPOBAHUEM U
BHEJIPEHUEM

NX Academic Perpetual License Core
+CAD +CAE +CAM (norosop
NeP/43469-02-ITHUITY ot 03.12.2015)

CucTembl yrpaBieHuUs! IPOEKTaMH, UCCIIEJOBAHUSIMU,
pa3paboTKON, MPOEKTUPOBAHUEM, MOJICIIUPOBAHUEM U
BHEPEHUEM

KOMITAC-3D V14  ( nuw Vx-12-
00110)

6.4. CoBpeMeHnHbIe NpodeccHoHAIbHbIE 0a3bI JAHHBIX M HH(POPMALMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble IPH OCYLIeCTBJIEHUH 00Pa30BaATEIbHOI0

nmpomecca 1mo JMCIMIJInHe

Haumenosanue

Ccbuika Ha MTHPOPMALIMOHHBIN pecypc

baza nannbix Scopus

https://www.scopus.com/

basza manueix Web of Science

http://www.webofscience.com/

HNCCIICA0BATCIBCKOTO MMOJIMTECXHUYCCKOI'O YHUBCPCUTCTA

baza maHHBIX HayYHOW AJIEKTPOHHON OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas Oubnnoteka [lepMckoro HalmoHaIbLHOTO http://lib.pstu.ru/

DIIEKTPOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

OneKkTpoHHO-O0nbnoTeunas cucrema [IPRbooks

http://www.iprbookshop.ru/

Wudpopmarmonnsie pecypebl Cetn Koncynprantllntoc

http://www.consultant.ru/

7. MaTtepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca no

JUCHHUILINHE
. HanmenoBanue HE00X0IMMOTr0 OCHOBHOT'O 000PYA0BaHUS
Bun 3anatui KonnuecTtBO enuHuUIL
Y TEXHUYECKUX CPEICTB 00yUeHus
JlaGopaTopHas KommbroTepsl 12
pabota
Jlexmusa KommbroTep 1
Jlexius [IpoekTop 1
[IpakTHyeckoe KomnberoTepsl 12
3aHATUE

8. ®oH/1 OLIEHOYHBIX CPEICTB AUCHUIIMHBI

|OHI/IC3H B OTACIIBHOM JOKYMCHTC

11



MunuctepcTBO oOpa3zoBanus 1 Hayku Poccuiickoit deneparuu
denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHUE
BbICIIET0 00pa30BaHUs
IepMckHii HAMOHAJIBLHBIM HCCAEA0BATEILCKHH
MOJIMTEXHUYCCKHI YHUBEPCUTET

®OH/J OHEHOYHBIX CPE/ICTB
1J151 MPOBeAeHH s MPOMEKYTOUHOM aTTeCTAIMM 00yUAIOIIMXCH M0 IMCHUILIHHE
«TensoMmaccooOMeH B IBUraTeJIsIX JIETATEJIbHBIX aNlMIapPaTOB»
Ilpunosicenue k paboueil npozpamme OUCYUNTIUHBL
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@OoH OLEHOYHBIX CPeICTB Uil NPOBEACHUS MPOMEXKYTOUHOM AaTTECTALMH
0Oy4aromuxcst Mo JUCHUILTUHE SBISETCS YacThIo (IPUIIOKEHHEM) K paboueli mporpaMme
TUCUUIUIMHBL. DOHJT OLIEHOYHBIX CPEACTB ISl POBEACHUS MPOMEXYTOYHOM aTTeCTaluu
o0yyaromuxcst 1Mo AUCHUIUIMHE pa3paboTaH B COOTBETCTBUM € 00mIell yacThio (oHIa
OLICHOYHBIX CpPEACTB Il MPOBEACHUS MPOMEXKYTOUHOW AaTTECTAllMM OCHOBHOW
o0pa30BaTeNbHOM IMpOrpaMmbl, KOTOpas YCTaHaBIMBA€T CHCTEMY OLICHWBAaHUS
pe3yJIbTaTOB MPOMEXKYTOUHOM AaTTeCTAallMM M KPUTEPUU BBICTABICHUS OLICHOK. DoHA
OLICHOYHBIX CPEJICTB ISl MPOBEACHUS MPOMEKYTOUHOM aTTeCTalMy OOydaroluxcs 10
JUCLMIUIMHE YCTaHABIUBAET (POPMBI U MIPOLEAYPBI TEKYIIETO KOHTPOJI YCIEBAEMOCTHU U
IPOMEXKYTOUHOM aTTeCTalli 00y4aroIIMUXCsl O JUCIUILINHE.

1. IlepeyeHb KOHTPOJIHMPYEMBIX Pe3yJbTATOB O0y4YeHUS] 1O JUCHHILIMHE,
00beKThI OLlECHUBAHUS U BU/IbI KOHTPOJIA

CornacHo PIIJI, ocBoeHne yueOHOro marepuaina JUCHUILIMHBI 3allIAHUPOBAHO B
TEYCHHE OIHOTO ceMmecTpa (3-ro cemecTpa ydeOHOTro IUTaHa) M pa3ouTo Ha 2 y4eOHBIX
Monyisi. B kaxxsioM Moayiie npeaycMOTPEHBI ayIMTOPHBIE JIEKIUOHHBIE, TPAKTUYECKHE U
nabopaToOpHbIE 3aHATHS, a TaKKe CaMOCTOSITENIbHAas padoTa CTyIEeHTOB. B pamkax
OCBOEHHUS Y4eOHOro MaTepuaia AUCUUIINHBI (OPMHUPYIOTCSI KOMIIOHEHTBI KOMIIETEHIIUI
3Hams, ymemv, 61ademb, ykazaHHble B PIIJI, koTopble BBICTYyMalOT B KauyecTBE
KOHTPOJIMPYEMBIX PE3YJIbTaTOB 00yueHHs Mo AucuuIinHe (taom. 1.1).

KoHTponb ypOBHS YCBOEHHBIX 3HAHHWM, OCBOCHHBIX YMEHUN U NPUOOPETEHHBIX
BJIQJICHUN OCYILIECTBISIETCS B paMKaxX TEKYyUIero, pyOeXHOro M MPOMEXYTOYHOIO
KOHTPOJIS IPU U3YYEHUHU TEOPETUYECKOro MarepHala, cllaie OT4eTOB Mo JabopaTopHbIM
paboraM u 3ayeTa. Buabl koHTpoIst cBeneHbl B Tadbnuny 1.1.

Tabnuua 1.1. TlepeueHb KOHTPOTUPYEMBIX PE3yIbTATOB O0YUEHHUSI IO TUCIUTIIINHE

Bua konTpoas

KonTposnpyemble pe3yaibTarbl 00y4eHusi o

mucummme (3YBbi) Texymuii PyOGexunbiii Hrorossiii

c | o | oar | T/KP Judep. 3auér

YcBoeHHbIE 3HAHUS

3.1 3HaeT OCHOBHBIE MOHSITHS TEOPUH TEIIOMAcCOOOMEHa, C TO KP1 TB
KpPUTEpUH MOAO0OUS Ul HPOLIECCOB MEpeHOca MUMITYJIbCa,
TEIUIa W BEIIECTBA, OCHOBHBIC MOJXOJIBI K ITOCTPOCHHIO
MOJIeNeH JIJIsl OIIMCAHUSI MMPOIECCOB TEIIOMAacCOOOMEHA.

3.23HaeT METOAMKM U  JTallHOCTh  IIPOBEJECHHUSA C TO KP2 TB
ra3oJUHaMUYECKUX U TEIJIOBBIX PAaCYETOB IPOLECCOB B
PaKEeTHBIX JABUTrATENsIX.

OcBoeHHBIC yMEHHUS

¥.1 ymeer HOJIb30BAThCS COBPEMEHHBIMU OJIP1l | KP1 13
BBIUMCIIUTENBHBIMA ~ TIAKETaMH  JUIsl  IIPOBEICHUS
KOMITBIOTEPHBIX BBIYHMCIICHUH TIPOLIECCOB

TemIoMaccoooMeHa B PAKETHBIX ABUTrATCIIAX.

Y.2 ymeer npoBOAUTH TEIUIOBBIE PAcuéThl ABUraTenei OJIP2 | KP2 13
JIETaTeNbHBIX  ammapaToB ¥ WX  DJIEMEHTOB  C
HCTIOTb30BaHUEM YHCICHHBIX METOJIOB HCCIICIOBAHMS.




IIpuoGpereHHbIe BIaIeHUs

B.1 Bimageer HaBBIKAMH ITOCTAHOBKH HCCIIELOBATEILCKHUX OJIP3 K3
3aj]a4, IUIAHUPOBAHMEM U TIPOBEACHHEM BBIYHCIICHHH,
aHaM30M U OOOOIIEHHWEM pe3yIbTaTOB MOICIHPOBAHUS
MPOIIECCOB TEIMJIOMAcCOOOMEHA B PAKETHBIX IBUIATEIISIX.

B.2 Bmageer HaBBHIKAMH TPOBEICHHS Ta30JMHAMUYECKUX, OJIP4 K3
TEIJIOBBIX W NPOYHOCTHBIX  pacyéroB JBUTATENCH
JICTATENBHBIX ~ almapaToB ¥ KX  DJIEMEHTOB  C
HCIOJIB30BAHUEM aHAIIMTHYECKUX U YHCIEHHBIX METOIOB
UCCIICAIOBAHNUS C TPUMCHEHHEM CYIMEPKOMITBIOTCPHBIX
TEXHOJIOTUI ¥ aHaIM3a TMOJNyYCHHBIX PE3yJIbTATOB JIJIs
MIPUHATHUS TCXHUYCCKUX PEIICHUU.

C — cobeceoosanue no meme;, TO — xonnokeuym (meopemuueckuii onpoc);, K3 — keiic-3a0aua
(unousuodyanvroe 3adanue); OJIP — omuem no nabopamopmuoiu pabome;, T/KP — pybescrnoe
mecmuposarue (KoumponvHas paboma); TB — meopemuueckuii sonpoc, 113 — npakmuueckoe 3a0anue;
K3 — xomnnexchoe 3adanue ouppepenyuposantozo 3awema.

HToroBoii OICHKONW OCBOCHHUS JUCHUILIMHAPHBIX KOMIICTCHIIMHA (pe3yjIbTaTOB
oOy4YeHHS TI0 JHCHMIUIMHE) SBIACTCS IPOMEXKYTOYHAs AaTTecTalus B  BHUAC
mudepeHIpOBaHHOTO 3a4éTa, MpPOBOAMMAs C Y4YETOM pPE3yJIbTaTOB TEKYIIEro H
PyOEKHOTO KOHTPOJIS.

2. Buibl KOHTPOJIsI, TUIIOBbIE KOHTPOJILHbIE 3aJaHNsI U IIKAJIbI OLleHUBAHUS
pe3yJibTaToB 00y4eHMsI

Tekyuuii KOHTPOJIb YCIEBAEMOCTH HUMEET IIEIbI0 O0ECIeUeHUE MaKCUMaJIbHOU
s pekTuBHOCTH y4eOHOro Tpoliecca, YIpaBlIeHHE TMpoleccoM (HOPMUPOBAHUS
3aIaHHBIX ~KOMIETCHIIMH O00ydJaeMbIX, TIOBBINICHHWE MOTHBAaMA K ydebe U
MpeaycMaTpUBAET OIICHUBAHUE XOJla OCBOCHUS AHUCIUIUIMHBL. B COOTBETCTBUM C
[TonoxxeHueM O MPOBEAEHUU TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOMN
aTTecTaluy OOyYaromMXcs Mo 00pa3oBaTeNIbHBIM MPOTPaMMaM BBICIIET0 00pa30BaHUS
— TmporpammaM OakanaBpuara, crenuanuteta W Maructparypsl B [THUITY
NPENyCMOTPEHBI  CIENYIONME BUIbI M  TMEPUOJAMYHOCTH TEKYIIETO KOHTPOJIS
yCIEBAEMOCTH O0YYAIOIINXCS:

— BXOJIHOM ~ KOHTPOJIb, TMPOBEPKA HUCXOJHOTO YPOBHS  MOATOTOBJIICHHOCTH
00y4aeMoro M €ro COOTBETCTBHUS MPEABSBISICMBIM TPEOOBAHUAM ISl U3YYCHUS TAHHOU
TUCITUTUTHHBL

— TEKYIIUA KOHTPOJIb YCBOEHUS MaTepHraia (YPOBHS OCBOCHHSI KOMITOHEHTA «3HATh)
3aJIaHHBIX KOMITCTCHIIMI) Ha KaXKJIOM TPYNIIOBOM 3aHSITHH U KOHTPOJb MOCEHIAEMOCTH
JICKIIMOHHBIX 3aHSITHM;

— IPOMEKYTOYHBIA W PYOSKHBIH KOHTPOJb OCBOCHHS OOYYaeMBIMH OTICIBHBIX
KOMITOHEHTOB «3HATh», «YMETb» 3aJaHHBIX KOMITCTCHIIUHA MyTeM KOMIIBIOTEPHOTO WIIH
OJIaHOYHOTO  TECTUPOBAHMS,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJBHBIX  padoT
(MHAMBUAYATBHBIX JOMAIIHUX 33/IaHH), 3aIIUTHl OTYETOB MO JIAOOPATOPHBIM paboTam,
pedeparos, 3cce u T.1I.

Py0OexxHbIli KOHTPOJIL TIO TUCIUILIMHE MPOBOJMTCS HA CICAYIONMICH HEJeNe IMocie
MPOXOXKJICHUST MOMYJSl JUCHUIUIMHBI, a TPOMEKYTOUHBIM — BO BpEeMS KaXIIOTO
KOHTPOJILHOTO MEPOTIPHUATHS BHYTPU MOJYJICH TUCIIUTIINHBI,



— MEKCECCUOHHAsl aTTeCTallrs, €IMHOBPEMEHHOE II0JBEICHUE WTOTOB TEKYLIEH
YCIIEBAEMOCTH HE MEHEE OJHOI0 pa3a B CEMECTP MO BCEM IMUCLMIUIMHAM Il KaXKIO0IO
HaIlpaBJIEHUS NOATOTOBKH (CHEUAIBHOCTH), Kypca, TPYIIIbL;

— KOHTPOJIb OCTaTOYHBIX 3HAHUM.

2.1 Texymuii KOHTPOJIb YCBO€HHS MaTepuaJa

Texyuuii KOHTPOJb YCBOEHHS Marepuaia B (QopMe coOeceoBaHUs WM
BBIOOPOYHOTO TEOPETHUECKOrO OMpoca CTYACHTOB MPOBOAUTCS IO KaXIOH TeMme.
Pesynbrarel o 4-0amibHOM IIKasie OIEHWBAHUS 3aHOCATCS B KHIDKKY MPENojJaBaTels U
YUUTHIBAIOTCS B BHJIE HMHTETPajbHOM OLIEHKH TpPU TPOBEICHUU IPOMEKYTOUHON
arTecTaluu.

2.2. Py0e:KkHbIH KOHTPOJIb

PyOexxHbIi KOHTPOJb JUIsI KOMIUIEKCHOTO OLIEHWBAHMS YCBOEHHBIX 3HAHUH,
OCBOEHHBIX YMEHUM W NpUOOpETEHHBbIX BiageHui (tadm. 1.1) mpoBogutTcs B ¢opme
3alIUThl JTA0OPATOPHBIX PA0OT U PYOEKHBIX KOHTPOJBHBIX palboT (TOCiEe H3Y4YEHUS
KaXKJI0TO MOAYJISI Y4eOHOM JUCHUTLUIAHBI).

2.2.1 3amuTa Ja60paTOpPHBIX padoT

Bcero 3ammanupoBano 4 nabopaTopHbIX paOoT. TUHOBBIE TeMbl J1A0OPATOPHBIX
pabot npuBeneHsl B PI1/1.

3amuTa 1a60paTOpHON pabOTHI MPOBOAUTCA WHAMBHAYAIBHO KaXKIBIM CTYIEHTOM
WIH TPYIION CTyACHTOB. THMOBBIE IIKala W KPUTEPUU OIICHKU MPUBEIEHBI B OOIIEH
gactu ®OC 00pa3oBaTebHON TPOrPAMMBI.

2.2.2 PybGexxkHasi KOHTPOJIbHAsi padoTa

Cormacuo PIIJI 3ammanupoBano 2 pyOekHble KOHTposibHBIE paboThl (KP) mocie
OCBOCHHMS CTyACHTaMHM yudeOHbIX Mmonyned aucuuruivsbl. [lepas KP mo mopymio 1
«OcHOBBI Teopuu TemioMaccoooMeHna», Bropas KP — mo moxymio 2 «OnpeneneHue
TEIJIOBBIX TOTOKOB B PAKETHOM JBUTATEIIE).

Tunosble 3aganus nepsoii KP:

1. 3akoHbl nepeHoca UMIYJIbCa, TEIUIOTHI U BEIIECTBA.

2. Bunael TermiomaccooOMeHa. MexaHu3MblI epeHoca TeIia U BEeIIeCTRa.

3. EnuHcTBO M3HUecKUX MpOLECCOB MEPEHOCca UMITYJIbCa, TEIla U BelecTBa (Iis
ra3oB). Kputepuu [Ipanarns, [lImuara, JIstouca-Ceménona.

4. YpaBHEHHS TEIIONPOBOJHOCTH U JUDPy3un.

5. Cucrema ypaBHEHUI T'UIPOIUHAMUKH.

Tunosble 3aganus Bropoii KP:

1. OcuoBubie 30HbI PIATT c Touku 3peHUs MHTEHCHUBHOCTH TEIJIOOOMEHA B HHX,
aHaJIM3 yCIIOBUM TEMJIO00OMEHA B ATUX 30HAX.

2. Pacuér kouBexkTuBHOIO Temiaooomena B P/TT.

3. Pacuér paguanuronnoro teriooomena B PJITT.

4. Marepuansl, npuMensiemblie B PIITT nost TenioBoit 3aniuThI.
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5. OU3HKO-XMMUYECKHE MPOLIECCH B TEIJIO3ALIMTHBIX Marepuaiax Mpu UX Harpese
B ycnoBusAX kamepsl cropanus PATT.

TurnoBeie 1mIKana U KPUTEPUH OLIEHKH PE3yJIbTaTOB PYOEKHON KOHTPOJIBHOU pabOThI
npuBeieHbl B 0011eit yactu @OC 00pa3oBaTeibHON MPOrpaMMBI.

2.3 BbinoJsiHeHne KOMILJIEKCHOTO HHINBHIYAJIbHOTO 3aaHuA HA
CaAMOCTOSITEJIbHYI0 padoTy

JUIsi OLeHUWBAaHMSI HABBIKOB M OIIbITA JIEATEIBHOCTH (BJIAJEHUS), KaK pe3yibTaTa
oOyueHus IO TUCIUILINHE, HE UMEIOIIEH KypCOBOTO MPOEKTa UITH pabOThI, UCIOIb3YETCS
WHJUBUTyaJIbHOE KOMIUIEKCHOE 3a/IaHUE CTY/ICHTY.

TumnoBble mKajla U KPUTEPUHM OLEHKU PE3YJIbTATOB 3alUThl HHAUBUIYATbHOTO
KOMIUIEKCHOTO 3a/JaHus npuBefeHsl B obmei uactu DPOC  obOpasoBarenbHOU
IPOrPAMMBI.

2.4 IIpoMexyTOUHAS aTTECTALUSA

Jlommyck K TPOMEKYTOYHOM aTTECTAllMK OCYIIECTBIISIETCS IO Pe3yabTaTaM TEKYILIEro
U pyOEXKHOrO KOHTPOJIA. YCIOBHSIMHU JIONYCKa SBJSIOTCS YCHEHIHAas cjJada BCexX
7a00paTopHbIX pabOT M MOJIOKUTEIbHAs MHTETpajbHAs OLIEHKA 10 pe3yibTaTaM
TEKYILEro U pPyOEeKHOTO KOHTPOJIS.

2.4.1 llpoueaypa mNPOMEXKYTOUHOW aTTecTalmuu 0e3  JONOJHUTEIbHOIO
aTTeCTAIIMOHHOIO UCIIBLITAHUS

[IpomexxyTouHasi arrectarusi MpoBOAUTCS B popme 3aueTa. 3a4eT Mo AUCIUILINHE
OCHOBBIBACTCSI Ha pe3yJibTaTax BBIMOJIHEHUS MPEABIAYIIMX WHIAWBUIAYaTbHBIX 3aJaHUI
CTYJICHTA MO JAHHOW JUCIUIUINHE.

Kpurepun BbIBE/ICHUS HTOTOBOM OIIEHKH 33 KOMIIOHEHTHI KOMIETCHUIHWH MpPH
IIPOBEJACHUN MPOMEKYTOYHOM aTTECTAllMM B BHUJE 3a4eTa IPUBEICHBI B OOIIEH YacTu
DOC 006pazoBaTeIbLHON MTPOTPAMMBI.

2.4.2 llpouenypa NMPOMEKYTOYHOM arrecTanun c NpoBeJeHueM
aTTeCTAIIMOHHOTO MCIIBITAHUS

B otaenbHBIX ciydasix (Hampumep, B Clydae NepeaTTecTalli JUCUUILIAHBI)
MPOMEXYTOYHAS] aTTECTAlMsl B BHJI€ 3ay€Ta MO AUCIUIUIMHE MOXKET MPOBOAUTHCS C
MPOBEICHUEM  aTTECTAIIMOHHOTO UCHBITaHWS 1O Owieram. buier  comepxut
TeopeTudeckre Bompockl (TB) s mpoBepkH YCBOEHHBIX 3HAHWM, MPAKTHUYECKUE
3aganus (I13) nmsa mpoBepkHM OCBOEHHBIX YMEHUM M KoMIuiekcHble 3amanus (K3) mis
KOHTPOJISI YPOBHSI TNMPUOOPETEHHBIX BIAICHUM BCEX 3asSBJICHHBIX JIUCIUIIMHAPHBIX
KOMIIETEHIIHUH.

buner dopmupyercs Takum 00pa3zoM, UYTOOBI B HEro TMOMaJIM BOIPOCH U
NpaKTUUECKUE 3aJaHus, KOHTPOJUPYIOIIUE YpPOBEHb C(HOPMUPOBAHHOCTH  BCEX
3asIBJICHHBIX JUCIUTIIMHAPHBIX KOMITETCHIIU.



2.4.3 TunoBble BONPOCHI M 3aJaHUS /sl 3a4€Ta M0 JUCIUIIHHE

TunoBbie BONPOCHI AJ1s1 KOHTPOJISI YCBOCHHbIX 3HAHUIA:

1. TermmoMaccooOMEH MEXAY CTEHKOW M JBHXKYIICHCS >KUJIKOCTBIO (Ta3oMm).
KoaddurmenTs! Tennonepenaun u Macconepeaauu (TEmIoMaccooTIaun ).

2. Jlunamuyeckuii, TeruioBo W JU(PGY3MOHHBIM MOTPAaHUYHBIN CJIOU. Y CIIOBHAs
TOJIIMHA TOTPAHUYHOTO CJIOS.

3. YpaBHEHHs MOTPAHUYHOTO CJIOS.

4. Tlepexom mTaMUHAPHOTO TIOTPAHCIION B TypOYJIEHTHBIN (CXeMa Mmepexoa).

5. Ionobue dpuszmueckux nporeccos. Kpurepuu mogodusi.

TunoBbie BONPOCHI M NPAKTHYECKHE 3aJaHUSl AJs KOHTPOJS OCBOEHHBIX
YMEHUM:

1. Pacuér TpeHus u TeriomMmaccooOMeHa B JAMHHAPHOM IOTPAHUYHOM CJIO€ Ha
IUIOCKOM MJIaCTHHE.

2. Pacuér TpeHus u TemsiomaccooOMeHa B TypOyJIEHTHOM MOTPAaHUYHOM CJIO€ Ha
TUIOCKOM IJIACTUHE.

3. KonBekTuBHBIN TemiooOMeH B Kamepe cropanusi. Pacuér kosdduimenta
TEIMJIO0TAQ4U U TJIOTHOCTHU TETIOBOTO MOTOKA.

4. KoHBEKTHBHBIN TemiooOMeH B corie. Pacuér koadduuueHta TemnooTnauu u
MUIOTHOCTHU TETUIOBOTO MOTOKA.

5. Pacuér TennooOMeHa npu BAYyBE Ta3a B MOTPAHCIIOM.

TunoBbie KOMILJIEKCHBbIE 3aJaHUS 111 KOHTPOJISI IPUOOPETEHHbIX BJIAICHUH:

1. OcnoBubie 30HbI PJTT ¢ TOYKM 3peHHsS] MHTEHCUBHOCTHU TEIUIOOOMEHA B HUX,
aHaJ13 YCIOBUM TEIIOOOMEHA B 3TUX 30HAX.

2. CpaBHEHHE TEIUIOBBIX IIOTOKOB B KaMepe CropaHus, KpUTUUECKOM M BBIXOJTHOM
CEUYCHUSX COILIA.

3. AHanm3 Ty4HCTOro TEII000MEHa B TOMOTE€HHBIX M T€TEPOTCHHBIX cpefiax.

2.4.4 llIkanbl olleHMBAHUSA Pe3YJILTATOB 00yYeHHs HA 3a4eTe

OueHka  pe3ynbTaToB  00y4YeHUsT MO JUCHUIUIMHE B (opme  ypOBHS
COPMUPOBAHHOCTH  KOMIIOHEHTOB  3HAMb,  yMemb,  61a0emb  3asiBICHHBIX
JTUCITUTUTMHAPHBIX KOMIIETSHITUI MPOBOAUTCS O 4-X Oa/NIbHOM IIKaje OllCHUBAHUS.

TumoBble mMKana U KPUTEPUU OIICHKU PE3YJIETATOB OOYUEHHMsI TIPU ClIavye 3a4deTa s
KOMIIOHEHTOB 3Hamb, yMemv U 61adems TipuBeneHbl B o6Omei dvactu DOC
00pa3oBaTeIbHON MPOTPaAMMBI.

3 Kputepun ouneHuBaHusi ypPOBHSI CHOPMHUPOBAHHOCTH  KOMIIOHEHTOB
KOMIIeTeH M

3.1 Ouenka ypoBHsi ¢(pOpMHPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIUH

[Ipu orenke ypoBHS CHOPMHUPOBAHHOCTH KOMIIETEHIIMH B paMKaX BBIOOPOYHOTO
KOHTPOJIS TP 3a4€Te CUUTACTCS, UTO NOMYYEHHAS. OYEeHKA 3a KOMNOHEHM NpoBepseMoll 6
bureme Komnemenyuu 0000wWaAeMcA HA  COOMEEMCMBYIOWUL KOMNOHEHM  8Cex
KoMnemeHyuil, hopmupyemulx 8 pamKax OaHHOU Y4eOHOU OUCYUNTUHDL.



OO6mrast orieHKa ypoBHS C(HOPMUPOBAHHOCTH BCEX KOMITETEHIIUN MPOBOAUTCS MTyTEM
arperupoBaHMsl OTICHOK, TTOJYYCHHBIX CTYJACHTOM 3a KaKJIbIii KOMIIOHEHT (DOPMUPYEMBIX
KOMITCTCHIINM, C YYETOM PE3yJIbTaTOB TEKYIIETO M PYOEKHOTO KOHTPOJIS B BHJC
MHTETPaJIbHON OLIEHKHU Mo 4-X OajuibHOMU 1iKane. Bee pe3ynbTaThl KOHTPOJIS 3aHOCSTCS B
OIICHOYHBIA JINCT M 3alOJIHSIOTCS TpenojaBaTelieM IO MTOTaM MPOMEXYTOUHOMN
aTTECTalHH.

®dopMa OIIEHOYHOTO JHUCTa U TPeOOBaHUS K €ro 3al0JIHEHUIO PUBEACHBI B OOLIEH
gactu ®OC 06pa3oBareabHON MPOTPaMMBI.

[Ipu popmMupoBaHnK UTOTOBOW OLIEHKH MPOMEKYTOUYHOM aTTeCTalliy B BHJIEC 3a4eTa
UCIIONIb3YIOTCSI  TUIOBBIE  KpPUTEpUM, TMpuBeNeHHble B obmeit uwactu DOC
o0pazoBaTeIbHON MPOTrPaMMBlI.



