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SBnenus IMEPCHOCA B SOHCPI'CTHUKE

(Haumenosanue oucyunnunst 6 coomsememauu ¢ PYII)

Hamnpapnenne moroToBku 12.04.01 [IpuGopocTpoeHue

(K00 u naumenosanue Hanpasienust nOO20MOSK1L)

Hamnpasnennocte(u)  (mpoduib(n)) MUKpPOIPOIIECCOPHBIC  CPEJICTBA W MPOTPAMMHOE
oOecrieyeHue U3MepeHu

(Haumenosanue nanpasiennocmu (npoghunis) 06pazoeamenbHoil npocpammbl)

Keamudukanus Marucrp
(Baxanasp | Mazucmp)

r. Kasans, 2020



Pabouas nporpaMma AUCUHUIIIHHBI pa3paboTaHa B COOTBETCTBHH C ®roc BO -
MarucTpaTypa fno HarnpabJeHHUIO MOAr0TOBKH 12.04.01 TIpubopocTpoerue (npuxas
MuHobpHayku Poccun oT 22.09.2017 r. Ne 957)

(nauvienosanue ®IOC BO, novep u dama ymeepiucoen st npUKasom Munobprayxu Poccuu)

[porpammy paspabdoran(u):

3aB. kadeapoi /%%7 0.B.Ko3enkoB
(JIO/IKHOCTD, YueHast CTENeHb) MHCL) (Damuaus KU.0.)
(110JKHOCT b, YYeHAs CTeNneHb) (;1aTa, NOINHCh) (®amuans U.0.)

PaGouas mporpaMma paccMOTpeHa H onobpeHa Ha 3acelaHuu Kadenapsbl

[TpuGopocTpoeHHEe U MEXATPOHHKA, npomxoWT 26.10.2020
3aBeayouinii kadeapoi 7// 0.B.Kozenkos

[TporpamMma paccMOTpeHa H ono6peHd-Ha 3acelaHHy BbIMyCKalOWEH kadeapbl
[Tpu60opoCTpOEHHUE H MEXAaTPOHHKA, ITPOTOKO! No 10 ot 26.10.2020
3aBenytoluii kapeapoi 27 0.B.Ko3enkoB

INporpamma onoOpeHa Ha 3acelaH|H yqemonuqecxoro COBETAa HHCTUTYTa
LITD npotokon Ne 2 ot 26.10.2020

7
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3am. aupekTtopa uHetHTyTa LTI e 7’/ B.B.KocyauH

(noanuce)

[TporpamMma NpUHsTa pelICHHEM Vuenoro coBera uHcTUTyTa LITD
npotokon Ne 20T 26.10.2020



1. Ilesab, 3212491 ¥ VIAHUPYeMble pe3yJabTAThl 00y4YeHU 0 AUCHHILIMHE

[lenpt0 OCBOEHUS NUCUUIUIMHBI «SIBIE€HUS NEepeHOoca B JHEPreTHKE» SBISAIOTCS: a)
npuoOpeTeHre 3HaHUM O (PyHIAMEHTaJbHBIX 3aKOHAX COXPAHEHUS MacChl M 3HEpruu; 0)
NpuoOpeTeHNE 3HAaHUI 0 MEXaHU3Max MEePeHOca UMITYJIbCa, MACChl U SHEPTUHU; B) IPUOOPETEHUE
3HAHMM M HABBIKOB IO YHMCIEHHBIM METOJaM pacdeTa MOJed CKOpPOCTEW, TeMIleparyp H
KOHLIEHTPALUH.

3aayaMu AUCIUIUIMHBI SIBISIOTCS

- HAYYUTh CTY/ICHTOB TEOPETUYECKUM OCHOBAM SIBIICHUI NEpeHoca, GPU3HKO- XUMUUECKUM
npoleccaM MepeHoca, MPOoTeKarUM B MHOTO(a3HbIX cpeaax,

- YMETh MPUMEHATH 00IIMEe MAaTEMAaTUYECKUE METO/Ibl K pEelIeHUI0 (yH/IaMEHTAIbHbBIX U
MPUKIAJAHBIX PU3NYECKUX 3a/1a4 NepeHoca.

KOMHCTCHHI/II/I, (bOpMI/IpyeMBIC y 06yanOH_II/IXC$I, 3aIVIAHUPOBAHHBIC  PC3YJIbTAThI
06yquI/151 Mo AUCHUININHEC, COOTHCCCHHBIC C MHAUKATOPAMU JOCTUIKCHUS KOMHCTCHHHﬁI

Konn | Kon 3angaHupOBaHHbIE PE3YIbTATHI O0YUEHHUS
HAaUMEHOB| H 10 TUCLUIUINHE (3HaTh, YMETh, BJIAJIETh)
aHUEKOMI | HAaUM

TIK-1 |TIK-1|3nams:
Criocob6HO| .1 |OCHOBHBICTIOHSATHS,HCITOJIB3YeMbICTIPHAHATM3EABICHHUIIEPEHOCA

CTb Brnaz | TeopernyeckneocHOBBISIBICHUHTIEpEHOCA
KpuTHueck| eetr |Ymems:
u HaBBbl | IPUMEHTHOOIIMEMAaTEMAa-THYECKUEMETOIbIKPEIICHUIO(QYH IaMEHTaIbHbIXUIIPUKIIAJHBIX QU3

aHAJIM3HUPO | KaMU | MUeCKUX3aJauniepeHoca
BaTh KpUT | Brademu:
COBPEMEH | muec | HaBBIKaMHCaMOCTOATEIBHOTOTIOMCKaHayYHOWUH (hopMalluuocBoeinpodeccuoHanbHOM e TeN
HbIE KOTO | BHOCTHCTIPUMEHEHUEMHCTOYHUKOBHAYYHO -TIOIYJISI PHBIXU3JaHU I, KOMITbIOTEPHBIXTEXHOJIOTH
npoOJIeMsbl | aHan | asio6padoTkuunepesadYnHGOpMaITUIBPa3TnIHBIXopMax
TEXHUYECK| H3a
on COBp
¢$bu3ukH, |eMeH
CTaBUTh | HBIX
3a/1a4u U | mpoo
paspabaThbl| JeM

BaTh  |IIK-1|3nams.:
nporpamMMm| .2 | hU3UKO-XMMHUYECKHECBONCTBACPEIMCBONCTBAMEK(Da3HBIXIPAHMI]
y ®op | Vmems:
HCCIIEI0BA | MYIIH | pelIaThO CHOBHBIE33JaYUTEO PUUUITPUMEHATHPACUETHIKKOHKPETHBIMTEXHOJIOTUYECKHUMITPOLIEC
HU, pyeT | caMuo0bsACHEHUIOTIPUPOHBIXABICHU N
BBIOMPATH [3amau| Bradems:
aZICKBATH | U U |MpHUEeMaMUYUCICHHBIXMETOI0OBPACUETANIONEHCKOPOCTEN, TEMIIEPATYPUKOHIIEHTPALIUIA;BTOMYH
bIE pa3pal cnecnoMobIONaKeTOBIPUKIAIHBIXIIPOTPAMM
CroCcoOBI ¥ | GaThI
METO/Ibl | Baer
pelIeHus | mpor
SKCIEPHM |pamm
CHTAJIBHBI |y
XH HCCII

TEOPETHYE | eM0B
CKHUX aHuA




[IK-1 |{TIK-1.|3nams:
Crnoco| 3 |meTompIperieHus3aau0npeeIeHUANONCHCKOPOCTEH, TeMITepaTypUKOHIIEHTPALHA
onoct | Beiou| Ymems:
b paet |000CHOBaHHOMOAOUPATHMETOABLIIIAPEIICHUA3a0a4 TN CLIUTLTHHBI
KPHTH | crioco|Brademy:
yecku | Obl U [mpuemMamMupeneHus3a1a4unoonpeesIeHUION0IeHCKOPOCTEH, TEeMIIEpaTypUKOHIICHTpAIHiA
aHaJIM [METO/
3UpOB| Bl
aTp | peme

COBpPEC | HHUA
MEHH | OKCIIC

pie |IIK-1.[3nams:
npo6n| 5 |OCHOBHBIECOBPEMEHHBIEMETOI0NIOTHIECKHE, TEOPETUIECKUENIKCIIEPUMEHTAIILHBIETIONXOIBIKIIPO
eMbl | Biaj |BeleHUIOHAYTHBIXHCCIICTOBAHII ;0 COOCHHOCTHKHIKOTOCOCTOSTHASIBEIIECTBANCTATUCTHUSCKASATE
TexHu| €€T |opusbKuakocTen
yecko | coBpe| Ymems:

ii | MEHH [MCTIOJTE30BaTHEMETOIBIYUCIICHHO HOIIEHKHTIO PSIIKABEITN I H, XapaKTePHBIX I PA3 THIHBIXTPHKIT AT
(u3Kk| BIMH |HBIXPA3ENOB(QU3HKH;UCIIOb30BATHO CHOBHBIE3aKOHBI (PU3NKUBUHKEHEPHOH IEATEIEHOCTH ; HCION
U, |Teope|b30BaThIIOIYUCHHBIETEOPETHUECKUE3HAHUABIPOBEICHUNHAYYHBIXUCCIIEA0BAHUI;yMETbaHAIN3U
CTaBH | THYEC|pOBAThHAYIHBICCTATHHIIOTEMATHKEIAHHOTOKYpCa

Tb | KUMU |Brademo:

3amay | TPo0 |KJIaCCUYIeCKIUMHUITPEICTaBICHUSIMU: cepruelibobMepa;cooTHOIIeHHEePuI0epraocrieKTpaibHBIXTED
uu | nema|Max;komOuHaOHHOTONIPHHIHIIAPHTIIA, Teopubopa;HaBEIKaMUPAOOTHICOCTIPABOTHOM, TEPHO T
pa3pa MH |dEeCKOUH
0aThIB | TEXHU| MOHOTpaQHUIECKOMITUTEPATYPOUISPEIICHUIKOHKPETHBIX3a,Ia4B0 0JIACTHCOBPEMEHHOTOMETAILITO
aTh |dYecko|BeneHHs
nporp| #
ammy | Gusu
uccie| KH
JOBaH
us,
BBIOHUD
aTh
aJIeKB
aTHbBIC
CII0CO

ObI U

2. MecTo nucuuninnsl B cTpykrype OIIOII

Juctinrinaa SIBeHUS mepeHoca B YHEPTETHKE OTHOCHTCS K 9acTH, (OpMUPYEeMOn
y9acTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH y4eOHOIO IJIaHA IO HAIPaBJIECHUIO IMOJTOTOBKHU
16.04.01 Texunuueckas usuka.

Koax| IIpemm
OMIIE| ECTBYIO [ocnenyromue qUCUUIUIMHEBI (Moaynn), npaktuku, HUP, ap.
TEHL| Iue




VYyebnas MPaKTUKA (HayuHo-
VK-1 UCCIIEI0BATENIbCKAS pabora (momydenue
MEPBUYHBIX HABBIKOB HAy4YHO-
MCCJIEIOBATENBCKON paboOThI)
VYyebnas MPaKTUKA (HayuHo-
VK-2 UCCIIEI0BATENIbCKAS pabora (nomyuenue
MEPBUYHBIX HABBIKOB HAy4YHO-
HCCJIEIOBATENLCKON pabOThI)
VYuebnas MPaKTUKA (HayuHo-
VK-3 HCCIIeI0BaTENIbCKAs pabora (momyuenue
MIEPBUYHBIX HABBIKOB HAy4YHO-
MCCJIEIOBATENILCKON pabOThI)
VYyuebnas MPaKTUKA (HayuHo-
VK-4 HCCIIeI0BaTeNIbCKas pabora (momyuenue
MIEPBUYHBIX HABBIKOB HAyYHO-
MCCJIEIOBATENLCKON pabOThI)
VYyeOHas IIpaKkTHKa (Hay4HO-
VK-5 HCCIIeI0BaTENIbCKas pabora (momyuenue
MIEPBUYHBIX HABBIKOB HAyYHO-
HCCJIEIOBATENILCKON pabOThI)
YyeOHas MIpaKkTHKa (Hay4HO-
VK-6 HCCIIeI0BaTEIbCKAs pabora (momyuenue
MEPBUYHBIX HABBIKOB HAyYHO-
HCCJIEIOBATENILCKON pabOThI)
YyeOHas MIpaKkTHKa (Hay4HO-
OIIK-3 HCCIIeI0BaTEIIbCKAs pabora (momyuenue
MEPBUYHBIX HaBBIKOB Hay4yHO-
HCCJIEI0BATENIbCKOM paboThI)
VYuebnas MpaKkTHUKa (HayuHoO-
OIIK-5 HCCIIeI0BaTEIIbCKAs paborta (momyuenue
MEPBUYHBIX HaBBIKOB Hay4yHO-
HCCJIEI0BATENIbCKOM paboThI)
VYyeOHas MpaKkTHUKa (HayuHoO-
OIIK-7 UCCIIeI0BaTeNIbCKas paboTta (momydenue
MEPBUYHBIX HABBIKOB Hay4yHO-
HCCJIEI0BATEIIbLCKOM paboThI)
OTtaenpHBIE TTIaBHI TEIJIOMAaccoOOMeEHa
IK-1 [Tpoun3BoacTBEHHAs MpaKTHKA (TIPEATUTIIIOMHAs
MIPaKTHKA)
OTtaenpHBIE TTIABHI TEIJIOMAaccOOOMeEHa
[1K-2 [TpousBocTBEHHAS MpPaKTUKA (MIPEeATUILIIOMHAs
MIPaKTHKA)

J1J1st OCBOEHUS TUCIUIUIMHBI 00YUYaOIUNACS TOJDKEH:
3HaTh: OCHOBHBIE (hYHIAAMEHTAIbHBIE 3aKOHBI TEPMOJMHAMHUKN W (DU3UKH, TOHSATUS H
OTIpeJICIICHIE OCHOBHBIX MOHSATUN B TEXHUYECKON (PU3HUKE, OCHOBBI MATEMATHIECKOTO aHAIH3A

Teopun auddepeHnnaIbHbIX YpaBHEHUH.

VYMeTh: a6CTpaKTHO MBICJINTb, CaMOCTOATCIIBHO an06peTaTI> n HCIIOJIB30BaTh B
HpaKTquCKOI;'I ACATCIbHOCTH HOBBIC 3HAHWA U YMCHUA.
BJIaI[eTBI MCTOAAMHU HAYYHOI'O IIOMCKa H p33pa60TKI/I HOBBIX IIOAXOAJOB N MCTOJOB K

pelIeHuo Mpo(ecCUOHATBHBIX 3a/1a4.




3. CTpyKTypa U cofep:KaHHe U CIUTINHBI

3.1. CTpyKTypaaucuUMILIHHbI

OO6m1ast Tpy10€MKOCTh JUCHUILIMHBI cOcTaBisieT 3 3aueTHhIX(bie) eaunull(bl) (3E), Bcero
108 wyacoB, u3 KOTOphIXx 26 dYacoB COCTaBlsieT KOHTaKTHas pabora o0Oydyaromerocs c

MperoaaBaTcicM (SaHSITI/ISI JCKIIMOHHOT'O THIIAa 8 gac.,

3aHATHA CCMHHAPCKOI'o THIIA

(mpakTHYeCKHe, CEMUHAPCKUE 3aHATHA, J1a0OpaTOpHbIe paboThl U T.N.) 16 yac., rpynmnoBbie U
MHAUBUAYyalbHbIE KOHCyNIbTauuu 0 yac., mpuem sk3amena (KITA), 3auera ¢ onenkoit - 1 yac.,
caMocTosiTelIbHas pabora oOydaromierocst 82 4yac, KOHTPOJib camocTosATebHOU padboTel (KCP) -

2 4ac.

. Bcero | Cemectp
BunyuebHoiipaboTsl qaCOB
1

OBIIASA TPYJOEMKOCTb JUCLHHUITJIMHbI 108 108
KOHTAKTHAA PABOTA OBYUAIOIIEI'OCA
C ITPEIIOJABATEJIEM, 26 26
B TOMYHCIIE:
Jlexrmonnbie3anaTus (JIek) 8 8
[MpakTaeckuezansaTus (I1p) 16 16
KoHnTposas camocTosTenbHON paboThl U MHAS KOHTaKTHas paboTa 5 5
(KCP)*
CAMOCTOSTEJIbBHASA PABOTA OBYUAIOLIET'OCA

; 82 82
(CPC):
[ToaroroBka Kk MpoMeXyTOYHOM aTTecTalud B hopme:
(3auer)
OOPMA [NTPOMEXYTOYHOUATTECTALINU 3a 3a

3.2. Conepskanue TMCUUILIUHBI, CTPYKTYPHUPOBaHHOE 10 Pa3aejaM U BUAAM 3aHATHI

BrJIouasg CPC

Pacnpenesienne Tpy10eMKOCTH
(B yacax) mo Bujam y4eOHOi padoThbl,
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Cpnauazauera / sx3aMeHa

HTtoro

@opMupyemMble pe3yJbTaThbl 00y4eHuUst
(3HAHUSA, YMEHH S, HABBIKH)

Jlureparypa

@ opMBITEKYLIETOKOHTPOJISIyCIIEBAEMOCTH

DopMBIIIPOMEKYTOYHONATTECTALMH

MakcuMaJbHOE KOJHYECTBO 0aJJIOB IO

(V)

- PEMTUHIOBOM cuUcTEMe

0AJLJILHO

Pazgen 1. (DYH,Z[aMCHTaJ'IBHBIC 3aKOHBI MOJICKYJIAPHOTO IIEPEHOCA, COXPAHCHHWA MACChI SHCPTHUU U UMITYJIbCA




1.
OyHAaAMEHTAJIbHBI

e 3aKOHBI
MOJIEKYJISIPHOTO
MepeHoca,
COXpPAHEHUs MacChl
SHEpPruu u
AMITYJbCA

13

TK-1.1
31,
TK-1.1
32,
TK-1.1
V1,
TK-1.1
-BI,
TK-1.2
31,
TIK-1.2
V1,
TIK-1.2
-BI,
TK-1.3
31,
TK-1.3
V1,
TK-1.3

Bl
TK-1.5
31,
K-1.5
V1,
TK-1.5
-B1

P3

10

Pa3nen 2. SIBnenus nepeHoca u ypaBHeHue OanaHca




2. SBnenus
nepeHoca "
ypaBHEHHUE OasiaHca

12

15

TK-1.1
31,
TK-1.1
32,
TK-1.1
V1,
TK-1.1
-BI,
TIK-1.2
31,
TK-1.2
V1,
TIK-1.2
-BI,
TK-1.3
31,
TK-1.3
V1,
TK-1.3

Bl
TK-1.5
V1,
TK-1.5
-B1

JdI1.1,
J2.1

P3

10

Paznen 3. TeopusimomoOust




3. Teopusimomoous

17

TK-1.1
31,
TK-1.1
32,
TK-1.1
V1,
TK-1.1
-BI,
TIK-1.2
31,
TIK-1.2
V1,
TIK-1.2
BI,
TK-1.3
31,
TK-1.3
V1,
TK-1.3

Bl
TK-1.5
V1,
K-1.5
-B1

P3

10

Paznen 4. 'mapoamHaMudecKasCTpyKTypanoToka




4,
IM'maponnHaMuyecKkasCTpyKTypanoToka

14

17

TK-1.1
31,
TK-1.1
32,
TK-1.1
V1,
TK-1.1
-BI,
TIK-1.2
31,
TIK-1.2
V1,
TIK-1.2
BI,
TK-1.3
31,
TK-1.3
V1,
TK-1.3
-BI,
TK-1.5
V1,
TK-1.5
-B1

P3

10

Pazgen 5. OcHoBbITIpOIIECCOBMaccOOOMEHa




5.
OcHoBBITIPOIIECCOBMAcCOOOMEHA

16

22

TK-1.1
31,
TK-1.1
32,
TK-1.1
V1,
TK-1.1
-BI,
TIK-1.2
31,
TIK-1.2
V1,
TIK-1.2
BI,
TK-1.3
31,
TK-1.3
V1,
TK-1.3
-BI,
TK-1.5
V1,
TK-1.5
-B1

P3

10

Paznen 6. OCHOBHBIC 3aKOHOMEPHOCTH MPOIIECCOB MaccooOMeHa




6.

OCHOBHBIE3aKOHOMEPHOCTUIIPOIIECCOBMACCOOOMEHA

TK-1.1
31,
TK-1.1
32,
TK-1.1
V1,
TK-1.1
-BI,
TIK-1.2
31,
TIK-1.2

v1, |11,
TK-1.2| J12.1
BI,
TK-1.3
31,
TK-1.3
V1,
TK-1.3
-BI,
TK-1.5
V1,
TK-1.5
-B1

P3

10

3aueT

40

UTOI'O| |8|16]|||82|2 108

100

3.3. TemaTH4eCKHUUIIAHJICKIIMOHHBIX3AHATH I

Howmeppazaena
JUCIHUTLTAHBI

TeMBUIEKIIMOHHBIX3aHITHHU

TpynoeMKoCTb,
qac.

1

Hpe):[MeT U 3a/1a4¥ Kypca ABJICHUS [ICPCHOCA

1

OcHOBHOE OanaHcoBoOe
COOTHOIIEHHE. AHAJIOTHS IpouecccoB

IepeHOoCa CY6CTaHI_II/II/I. 3aKOHEBI
MOJICKYJISIPHOT'O IIepcHOCa.

I'uapoaunamudeckoe nogoodue. TermmoBoe
noaooue. MaccooOMeHHOE
(mudpdy3uonHoe)  momodbue  (mopobue

OO111e NOHATHUS O CTPYKTYpE MOTOKOB

OO6mue mnonatus. Pa3zoBoe paBHOBECHE.

JBmxymas cuia maccooomena. OCHOBHBIE
pa3mepbl MacCOOOMEHHBIX aNmnapaToB

Bcero

Ol N |IN|PF

3.4. TemaTHYeCcKMIAMIAHNPAKTUYECKUX3AHATH A




Ii[i{%}ii%ﬁfgfla TeMbIIPaKTUUECKUX3AHATUI pra(;ealxgcocn,
1 OcHoBbIMaccooOMeHa 2
2 AbcopOuus 2
3 KpurepuanbHbleypaBHEHUAIBIKEHUSDKAIKOCTH 2

Mopnens uneansHoro BeiTecHeHuss (MUB). Moaens uaeanbHOro
4 nepememnBanus (MUII). Aueeunasmonens. Juddysnonnasmonens 2
5 MarepuanbHbliii 0ananc u paboyasi TuarpaMma MaccoooMeHa 4
6 YpaBHEHH MacCOOTauu ¥ MacCcoNepeaadn 4
Bcero 16

3.5. TemaTuyeckuiinIanIadopaToOpHBLIXPAOOT

JlanHbIi BUJ pabOTHI HE IPEAYCMOTPEH YUECOHBIM TUIAHOM

3.6. CamocTosiTeIbHASAPA0OTACTYIEHTA

i‘y’fﬁiﬁiﬁfﬁ:ﬁ Buy CPC Conepxanne CPC prmif;‘gf“’“‘”
1 Pemennesamay 10
2 Pemennesamay 12
3 Pemennesamay 14
4 Pemennesamay 14
5 Pemenunesamnay 16
6 Pemenunesamnay 16
Bcero 82




4. O0pa3oBaTeIbHbIETEXHOJIOT UH

[Ipu npoBeneHun y4eOHBIX 3aHSATUN HCIONB3YIOTCA TPaJAMLMOHHBIE 00pa30BaTEIbHBIE

TCXHOJIOTHH (JIGKI_[I/II/I B COYCTaHHHU C HPAKTUYCCKUMH 3aHATUSAMU,

1a00paTopHBIMU  paboTaMH, CaMOCTOSITEILHOE HW3Yy4YeHUE

CEMHUHApaMM M C

OMPENENCHHBIX pPa3JeioB) U

COBPEMEHHbBIE 00pa30BaTE/IbHBIE TEXHOJIOTMHU, HAIpaBICHHbIE HAa OOECNEeYEeHHE pPa3BUTHUS Yy
oOy4Jaromuxcs HaBBIKOB KOMAaHAHOW pabOThl, MEXKIMYHOCTHOM KOMMYHUKALIMH, MPUHATHSA
pELIEHNH, TUAEPCKUX KAYE€CTB: NHTEPAKTUBHBIC JICKIUU.

5. OueHunBaHMepe3yJIbTATOBOOYYEHUSI

OueHnBaHuEe pPE3ylbTaTOB OOYYEHHUs MO JUCIHUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIEro KOHTPOJISl yCTIEBAEMOCTH, MMPOBOAUMOTO 110 OayuibHO-pedTHuH-ToBOM cucteme (bPC), n
IPOMEXKYTOYHOM aTTECTAIIUU.
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SBJICHUI aHayuze aHaiuse rpyObie
nepeHoca SIBJICHU SIBJICHU OHIMOKH
K-1. 3Haer
[IK-1 1 TEOpeTHYECK
YpoBeHb
M€  OCHOBBI .
3Haer - [T10x0 3HaeT |3HaHUN HUXKE
SBIICHUH
. TEOPETUYECKU TEOPEeTUYECK |MUHUMAIHHOT
TEOPETUYECKUEOCHOBBISIBICHUIIIEPE nepeHoca,
e OCHOBBI W€  OCHOBBI|O0 TpeOOBaHUS,
HOCa . npu  OTBETE 9
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MOXKET
nepeHoca nepeHoca rpyObie
JOTIYCTUTh
OIUOKU
HECKOJIBKO HE
rpyOBIX
YMmeTb




YMeer npuMeHsTh

oOmime B 1eJoM|
IIpu pemennn 3anau
YMeeT NpUMEHSATh|MAaTEeMaTHUECKH € | IeMOHCTPHPYET
HE  JIEMOHCTPHpYET
MpUMEHATh  oOIue|oOmme METOIbI K| yMeHHE
YMEHHE  TPUMEHSTH
MaTeMa-THUYECKUE [MAaTeMaTHUYECKH € |pEIICHUI0 OPUMEHSTH 001IHe obHe
METOJIbl K PEUICHHUIO|METOAbI K| GyHJAMEHTAJIbHBI | MaTEMATUYECKH €|
MaTeMaTHIECKU e
(byHIaMEHTAIBHBIX |pEIICHUIO X U TPHUKIATHBIX |METOJIbI
METOJIbl K PELICHUIO
" MPUKIAAHBIX| D yHJAMEHTAIBHBI | (PU3UYECKUX 33124 | PEIICHHIO
(GyH1TaMEHTaJIbHbIX U
¢bu3nveckux 3a/1a4|X U MPUKIAIHBIX |MepeHoca, byHIaMEeHTaIbHBI A—
nepeHoca (bU3NYeCKUX 3a/1a4|/IOyCKaeT  TPHU[X U MPHUKIATHBIX
¢uznueckux  3aaay
nepeHoca 3TOM psi| pu3HMUecKuX 3amad
nepeHoca
HEOOJIBIIINX nepeHoca
01112 (0N
Bnanetn
Bunageer Buianeer
HaBBIKaMU HaBBIKaMU
HaBBIKaMHU
CaMOCTOSITENIBH | CAMOCTOSITENIbH
CaMOCTOSTEIIEHOTO
.|oro MOMCKa| 0TO TIOWCKa
MOWCKa  HAYYHOUH . .
HayYHOU Hay9IHOH
nHpopmanuu 0
% uHdpopmauuu  o|MHpOpMAIMU O
cBOCH % %
.. [cBOEi cBOCH
npohecCHoHaTBHOM
npodeccuoHanb |[nmpodeccuonans |HMmeercs
NeSITeIbHOCTH ] . .
DHMEHEHIEM HOM JeSATeNIbHOCTH |HOM AeATeIbHOCTH| MUHUMANbHBII He
HETOIIHHKOB C TNpUMEHEHHEeM|C NPUMEHEHHEM|Ha0op  HAaBBIKOB|MPOJAEMOHCTPUPOBAH
HAVHHO HMCTOYHUKOB HUCTOYHUKOB JUTSE pelieHus| bl 6a30Bble HABBIKH,
HO}I"IqJ'IH HELX Hay4yHO- Hay4YHO- CTaH/IapPTHBIX JIOTYILIEHbl  TpyOble
HBH;’HHE MOMYJSIPHBIX MOMYJSIPHBIX 3ajad, MHOTO| OIIHOKH
’ U3JIaHU, U3JIaHui, OmnOoK
KOMITBIOTEPHBIX
. KOMITBIOTEPHBIX | KOMIIBIOTEPHBIX
TEXHOJIOTUI TUIS . .
TEXHOJOTHI  JUISA| TEXHOJNOTUH  JJis
00paboTKn u
00paboTku 1| 00paboTKH u
nepenaun
nepenadn nepegadu
nHpopMaruu B
uHbopmauu B|MHpOpPMAIIMK B
pasnuyuHbIX hopMax
Pa3IUYHbIX pa3IMYHBIX
dhopmax. dbopmax.
3HaTh
I1;moxo 3HaeT
3HaeT OCHOBHBIE
3Haer ¢buznko- OCHOBHBIE "
¢duzuko- YpoBeHb 3HAHUU
(U3HKO-XMMHUYECKH | XUMHUECKUE ¢buzuko-
N . XUMHYECKUE HUKE MHHHUMAJIBHOTO
I1K-1. [e cBoiicTBa cpen u|cBOMCTBa cpen u . XUMUYECKHE
. . CBOIcTBa cpex U . TpeboBaHus,
2 |cBoiicTBa CBOIicTBa . CBOIicTBa cpex U
CBOIicTBa . JIONyCKaeT  rpyoOble
MeX(a3HbIX TpaHMIl [MeK(a3HBIX CBOICTBa
MexpazHbIX OIHUOKU
TpaHUIl Mex(a3HbIX
TpaHUIl
T'paHuUIl

YmeTn




B LEJIOM
YmMmeer pewiaTtb
YmMmeer pemiatb nemoHctpupyet |[Ipu pemenun 3agau
pemiaTb OCHOBHbBIE OCHOBHEIE 3agaun
OCHOBHEIE yMEHUE pellaTh|He JIEMOHCTPUPYET
3a/1a4yu TEOPUH U TEOPUU U TPUMEHSTH
3a/1a4u TEOPHUHU OCHOBHEIE yMEHHUE pemarhb
MIPUMEHATD pacyeTsl K
U TPUMEHSTH 3a/1a4d TEOPHUH |OCHOBHBIE 3aJaun
pacyeTsl K KOHKPETHBIM
pacyeTsl K U NPUMEHSTH|TEOPUH U TMPUMEHATH
KOHKPETHBIM TEXHOJIOTMYECK M
KOHKPETHBIM pacyeTsl K|pacuersl K
TEXHOJIOTHYECKUM npoiieccam u
TEXHOJIOTMYECK KOHKPETHBIM KOHKPETHBIM
npoueccam u 0OBSICHEHUIO
UM TIpolieccam . |TEXHOJIOrnYecK |TEXHOJIOTHUECK M
0O0BSICHEHUIO MPUPOJTHBIX  SBJICHUM,
A OOBACHEHUIO UM TpOIECccaM [poieccam u
MIPUPOTHBIX JOTYCKAeT MPU 3TOM
. IIPUPOJHBIX U OOBSICHEHUIO |O0O0BSCHEHUIO
ABIICHHIH SIBJIICHUN P HeOOMbIIIX OPUPOTHBIX OPUPOIHBIX IBJICHUN
o1rndoK pup . pup
SIBIICHUI
Bnanetn
Bnaneer
IprueEMaMn ITpomeMoHCTPUPOBAHEI
npueMaMu p Pox pap
YHUCJIEHHBIX 0a30BEIE HaBBIKU
YHUCJIEHHBIX
METOJIOB BlazeHuss mpuemamu|lmeercs
METOJIOB  pacyera o "
o . |pacuera moJieil [4MCIEHHBIX  METOJIOB|MUHUMAIBHBIN |He
TOJIe CKOPOCTEH, . o
TeMIEDaT " CKOpOCTEM, pacueta MoJIeli|Habop HABBIKOB|MPOIEMOHCTPUPOBAHBI
KOHHeﬁT zim?r s TEMIIEpaTyp H|CKOPOCTEH, JUIsL  perieHus|0a30Bbie HaBBIKH,
ToM Ifncne ’ . KOHIEHTPAIIHI; | TeMIIepaTyp H[CTaHJApPTHBIX  |JOMYILECHBI rpyobIe
B TOM YHUCJI€ C |KOHIICHTPAIIWiA; B TOM (3a7a4, MHOTO|OMHUOKH
IIOMOIIIBIO ITAKETOB
HOMOIIBIO quciiE € I[IOMOIIBIO [0IInOoK
MPUKIaAHBIX
aKETOB MAaKeTOB MPHUKIATHBIX
MporpamMmm
NPUKIAAHBIX  |IpOrpaMm
nporpamMm
3HaTh
[Tmoxo 3HaeT
3HaeT METOObI OCHOBHEIE
METO/Ibl  PEIICHUS 3Haer OCHOBHEIE o
peleHus 3aaa4y METO/IbI YpoBeHnb 3HAHUU
3a71a4 METOIbI penieHus
onpeeIeHus pellenus 3a1a4 |HUKE€ MUHMMAIbHOIO
onpeeieHus " 3a7a4 onpeeIeHus
o . |TIOJICH o . [oImpenaciIeHuA Tpe60BaHI/I}I,
MoJIeH CKOPOCTEH, . nojei CKOpOCTEH, 8
CKOpOCTEH, HOJIeH JIOITyCKaeT rpyobie
TeMIeparyp u TEeMIIepaTyp u .
o TEMIICpaTyp H o CKOPOCTEH, OIINOKH
KOHIIEHTPALNI . |KOHIEHTpaIMi
KOHIIEHTpaLUi TeMIeparyp u
KOHIIEHTPAIMI
YMeTb
T1IK-1.3
Vieer VYMmeer o00ocHOBaHHO|B LETIOM
000CHOBAHHO 060CHOBAHHO noa0upaTh Metoabl| neMoHcTpupyet |[Ipn pemenun 3agau
MOI0MPATh METOIbI HOBMPATE JUIsL  pellleHUs] 3aJadlyMEHHe HE JIEMOHCTPUPYET
TSt peuieHus MGTO,Z[E . - JMCUMITINHEL, noa0upath yMEHUE noa0upaTh
3aja4 P JIOTIyCKaeT MpU STOM|METOMAbI JUISI|METOJIbI JIUISl PELICHUs
JTUCITUILTUHEI P pan HEOOIBIINX| pelIeHus 3a/1a4 (3a71a4 AUCIUILITUHBI
TUCIIUIITUHEI
OIIUOOK MUCLUTIINHEI

Bnaners




[IponemoncTpupoBa

Bmaneer HNwmeercsa
nprueMamMmu HbI 0a30BbIE HABBIKU .
nprueMamMmu MUHUMAJIBLHBIA He
pelieHus  3aJa4u BJIQJICHUS TIPHEMAMH
pelieHus  3aaauu HaboOp HABBIKOB|IPOJIEMOHCTPHPOBA
[0  OMNpENEICHUIO pelIeHHs 3a/1a49H TI0
N ., |0  ompenesecHuo .| st peleHus | Hbl 0a30BbIC HABBIKH,
MoJIe CKOpPOCTEH, o . |ompeneneHuto moJen
HoJIel CKOPOCTEH, . CTaH/IAPTHBIX JIOTIYIIEHBI  TPYObIe
TEeMITeparyp 51 CKOPOCTEH,
. TEMIIEPATYP 5 3a1ad, MHOTO| OIIIHOKHU
KOHIICHTPAIAN . TEMIIEPATYP 5
KOHIEHTpaLH o ornboK
KOHIICHTPAIH
3HaTh
3Haer OCHOBHBIE
ITmoxo 3HaeT
3HaeT  OCHOBHBIE|COBPEMEHHBIE
OCHOBHEIE OCHOBHBIE
COBPEMCHHBIC METOIOJIOTHYEC KHUE,
COBPEMECHHBIC COBPEMECHHBIC
METOIOIOTHYEC TEOPETUICCKHE 5
METOIOIOTHYECKH METOIOJIOTHYEC
KHe, IKCIIEPUMEHTAILHBIC
€, TCOPETHUCCKUE U KHE,
TEOPETUICCKUE  H|ITOIXO0/IbI K
IKCIIEPUMEHTATBH TEOPETUYCCKHE W .
IKCIIEPUMEHTAIBH |ITPOBEICHUIO YpoBeHb 3HAHUN
ple  MOIXOIbl K IKCIIEPUMEHTAIBH
ble TIOAXOMIBl K|HAy4HBIX HIKE
MIPOBEACHUIO . ple  MOOXOObl K
TIK-1. MPOBEICHUIO HCCJICIOBAHMIA, MHUHHMAaJIbHOTO
Hay4HBIX MIPOBEACHUIO
5 . Hay4HBIX 0COOCHHOCTH TpeOoBaHus,
HCCIICOBAHMIA; . Hay4YHBIX
HCCIIEN0OBAHNI; SKUIKOTO COCTOSIHUSA .. JIOTIyCKaeT TpyObIie
0COOEHHOCTH HCCIICIOBAHUN;
0COOEHHOCTH BEIIECTBA u OLInOKHN
SKUIKOTO 0COOEHHOCTH
SKHUIKOTO CTAaTUCTHYECKAS
COCTOSIHUSI . |’kuoxoro
COCTOSIHUS TEOPHUS KHUIKOCTEH,
BEIIECTBA U COCTOSIHHUS
BEIIlECTBA U|TIpH OTBETE MOXKET
CTAaTUCTHYECKAS BEIECTBA 5
. |cTaTucTUyeckass  |JOMYCTHTh
TEOPUS )KUIAKOCTEH . CTAaTHUCTHYECKAS
TEOPHS )KUJIKOCTEH [ HECKOJIBKO He

rpyOBIX OMIHOOK

TEOpHs )KUJKOCTEN

Ymetn




HCII0JIb30BaTh METOIbI
YHCICHHOMN OLICHKH
MopsiIKa BCJIMYKH,
XapaKTEePHBIX JUIS
Pa3IUYHBIX
MIPUKJIAHBIX Pa3/IeI0B
¢bu3uku;
HCIIOJIh30BaTh
OCHOBHEIC 3aKOHBI
¢buzuku B
VHKEHEPHOU
JIeSITCILHOCTH;
HCII0JIh30BaTh
MOJTyYCHHBIC
TEOPETUYECKHUE
3HaHUS B MPOBEACHUH
Hay4HBIX
HCCIIEIOBAaHUN; YMETh
aHAJIM3UPOBATH

HAayY4YHBIC CTaTbHu 11O
TEMATUKE JaHHOTI'O

Kypca

YmMmeer
UCII0JIb30BATh
METO/IbI
YUCJIEHHOU
OIIEHKH TMOPSIKa
BEJINYUH,
XapaKTEPHBIX
JUTSL pa3IMYIHbBIX
MIPUKIIATHBIX
paszuenos
¢u3nky;
WCIIOJIh30BaTh
OCHOBHBIE
3aKOHBI (PU3UKU
B HMHXEHEPHOU
NESTETbHOCTH;
WCITOJIh30BaTh
MOJTYYCHHBIC
TEOPETHIECCKUE
3HAHUS
MPOBEACHUH
HAy4YHBIX
HCCIICIOBAHUM;
YMETh
aHaJIN3UPOBATH
Hay4HbIE CTAaTbH
o TEMAaTHKE
JAHHOTO Kypca

B

YmMmeer
HCIO0JIb30BaTh
METOIbI
YHUCIICHHOM
OLICHKH TMOPSIKa
BEJIMYMH,
XapaKTePHBIX
JUTSL pa3JIMYHbIX
TIPHUKJTATHBIX
pasnenoB
¢u3nky;
HCIO0JIb30BaTh
OCHOBHEIE
3aKOHBI (PU3UKH
B HMH)XXEHEPHOU
JIeSITEIIEHOCTH;
HCIO0JIb30BaTh
MOJTYYCHHBIC
TEOPETHIECCKUE
3HAHUS
MIPOBEACHUH
HAyIHBIX
HCCIIETOBAHNM;
yMETh
aHaJIM3UPOBATH
Hay4HbBIE CTaTbH
o TEMAaTHKE
JAHHOTO Kypca,
JOTIyCKaeT TIpH
3TOM pan
HEOOJIBIINX
OoIInOOK

B

B 1EJIOM
JIEMOHCTPUPYET
yMeHUe
UCII0JIb30BAThH
METO/IbI
YUCJIEHHOU
OIICHKH TMOPSIKa
BEJIMYUH,
XapaKTEPHBIX
JUTSL pa3JIMYHbBIX
MPUKIIATHBIX
pa3enoB
bu3nky;
WCIIO0JIh30BATh
OCHOBHBIE
3aKOHBI (PU3UKU
B HMHXEHEPHOU
JIeSTETLHOCTH;
WCIIOJIH30BAaTh
MOJTyYCHHBIC
TEOPETHIECCKUE
3HAHUS
MIPOBEACHUHT
Hay4HBIX
HCCIICTOBAHUII;
yMETh
aHaJIU3UPOBATH
Hay4HbIE CTAaTbH
o TEMATHUKE
JTAHHOTO Kypca

B

IIpu  pemenun
3a1a4 HE
JEMOHCTPUPYET
yYMEHHE
HCII0JIb30BaTh
METO/1bI
YUCJICHHOU
OILICHKH MOpsiIKa
BEJIMYUH,
XapaKTEePHbIX
JUISL pa3iIMYHbIX
MIPUKIIATHBIX
pazzenos
¢bu3uky;
HCII0JIb30BAaTh
OCHOBHBIE
3aKOHBI (PU3UKU
B HMH)XEHEPHOU
JIeSITeNIbHOCTH;
HCII0JIb30BAaTh
MOJIy4YeHHbIE
TEOPETUYECKHE
3HAHUA
MIPOBEACHUU
Hay4HBIX
HCCIICTOBAHUIA;
yMETh
aHAJIM3UPOBATh
Hay4HbIE CTaTbU
o TEMAaTHUKE
JTAHHOTO Kypca

B

Bnanets




Buaneer [IponemoncTpu

Kiaccudeckum |POBAHBI

" 0a30BBIMH

npeacrapiaenn |HaBbIKAMHU
KJIACCUYECKUMH |5 MU: cepuei |KIACCHIECKOTO
npeacrasieHusaM |(bonabmepa; HPEACTaBICHUA
u: cepueil|cCooTHOLIEHNE cepuen
bonbmepa; Pun6epra o|bobMepa;
COOTHOILIEHUE CHeKTpajabHbIX |COOTHOIICHNE
PunGepra o|Tepmax; Punbepra Y
CIIEKTPaJIbHBIX KOMOUHAaIMOH |CHCKTPAIbHBIX
TepMax; H oro|T€pMax, He
KOMOWHAITMOHHOT |IPHHIIATIA KOMOHHAIMOHH IIPOJIEMOHCTPHU
0 npuHImna | Puria, teopun |OT0  IPUHIUIA|[MeeTcs MUHUMAJIbHBIN| POBAHBI
Putna,  Teopunu|bopa; PuTna, TEOPHH |gaGop HaBBIKOB ISt pemieH s|6a30BbIe
bopa; HaBbIKaMM|HaBBIKAME bopa; CTAaHJAPTHHIX 3aJlay, MHOTO|HABBIKH,
paboTHI co|paboThl co|HaBBIKaMH (9110510 3 JIOTTYIIICHBI
CIIPaBOYHOM, cripaBouHoii, |PA0OTHI co rpyOsbie
IIEPHONIECKON ¥ |meproamaecko |CTIPABOYHOM, OIINOKHU
MOHOTrpaduuecko |i u NEPHOUIECKO
i nureparypoii|Mororpaduaec |H 1
TUISt pelIeHus | K oif|MOHOTpadutec
KOHKPETHBIX autepatypoit  |K ou
3a7a4 B 00JIacTH |11 PEUICHUS JIUTEpaTypoi
COBPEMEHHOTO  |KOHKpeTHhIx (A4 PCHICHUA
METAJUIOBEAECHUS [3a1ad B|KOHKPCTHBIX

obmactu 3ajaq B

coBpeMeHHoro |001acTH

MmeTtamuioseaeH |COBPEMEHHOIO

1o METaJUIOBEICHU

OrneHoYHBIE MaTepuajabl JUIS TPOBEACHHUS TEKYIIEr0 KOHTPOJISI YCIEBAaGMOCTH U
IPOMEKYTOYHOW aTTeCTAIlK NpuBeeHbI B [Ipunokenun k paboueit mporpaMmMe TUCIUTLTAHBL.
[TonHpId KOMIUIEKT 3aJaHUM W MaTepHalioB, HEOOXOIMMBIX JUIS OIICHUBAHUS pPE3YyIhTaTOB
oOy4eHUs M0 JUCIUIUIMHE, XpaHUTCS Ha Kadeape-pa3paboTynke B OyMaKHOM U JICKTPOHHOM
BUJIC.

6. YueOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecTiedyeHue TUCIMIITHHBI

6.1. YueOHO-MeTOANYECKOE00ecIeYeHe

OcHoBHasIMTEpPaTYpa
Bun Kox-Bo
Ne U3JIaHUS I'on AK3EMILIS-
/| ABTOp(BI) Hame- (yueOHUK Mectonsnarmus, U3JaHU | AZPECOIEKTPOHHOropecypca | poB B OMO-
HOBaHHE U3/1aTeIbCTBO
n , yaeOHoe i JINOTEKE
rmocooue, KIDY
gBeTKOB P. Tel1oMAccoo M.: http://www.stu dentlibrary.ru/
1 I "I/Il“ Len - yueOnuk |M3natensckuitnl 2017 | book/ISBN97 85383011720. 1
EpA Opbe © om MDU html
HeptorunB. | Temmomaccoo|yuebnoen| Cankt-Ilerep6 https://e.lanbook.com/book/17
2 2021
B. OMeH ocobue ypr :Jlanp 1853
3




JlonoHUTE TLHAIIUTEDATYDA

Mecrousza Kos-so
No I'on AK3EMILIS
ABTOp(BI Bun nznanus (yueOHUK, HU, AZpecaieKTpOHHOTOP
w ) Hamve- nosarie ydebHOe nocodue, ap.) | U34aTeIbCT s ecypca " pop B
1| ’ o HUS ouo-
JMOTEKE
Mytpuck [Ipoueccer
oB A.A., repeHoca yaeOHOe mocooue 1mo Kasas:
1|Kpacnon | konuuecTBa | qucuuiuivHe "SBieHus KFSY. 2012 35
epoBa A.| JBIKEHHS , nepeHoca"
n. SHEPIUU U MACChI
MIPAKTUKYM IS
CTY/IEHTOB OYHOU
(dhopmbl 00yUeHUS 110
00pa3zoBaTeIbHBIM
porpaMMam
[TonkoBa HallpaBJICHUN
0. C., noarorosku 13.03.01 https://lib.kge
Teopernueckue | ) -
2 Tapwuro OCHOBLL TerutosHEepreTHKa U Kazanb: 2019 u.ru/irbis64r_1 5
B 1. U, TETUIOTEXHHKA'", KI'9Yy 5/scan/231ou1. pdf
Cosopbe | |CTHIOTEXHHKH 13.03.02
Ba O. B. "DIeKTposHEPreTUKa U
3JIEKTPOTEXHUK a",
13.03.03
"OHeprerudyeckoeMaliu
Hoctpoenue", 16.03.01
"Texandeckas puzuka"
Cucremnsle
METO/IbI pacyera
KpaeBbIX 3aj1au
TEIUIo-
MaccoIepeH oca.
[Ipsimbie u
oOpaTHble 3a7a4u M.:
3 [on II.|HecTammonap HOM HAYIHOCHIIAHHE I/ISI[%ETCJ'IBCK 2005 15
B. TEIUIONPOBOJ uiI0M
HOCTHU U MBU
TEPMOYIIPYT UX
HaNPsHKEHUN
J'napoauHamuka
U TEII000OMEHB
KaHaJaXCI0KHOT
onpodust
6.2. UudopmannonHoeodecneyeHue
6.2.1. DNEKTPOHHBIC U UHTEPHET-PECYPCHI
No
1/ HaumenoBaHMe 2IEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika
1

6.2.2. IIpodeccruoHaaIbHbIEOA3BITAHHBIX




1/ HaunmenoBanwuernpodeccnoHanbHbIX0a3aHHBIX Anpec Pexxumpocryna

II

1 | PoccuiickasiHaimoHaNbHAsIONOINOTEKA http://nir.ru/ http://nlr.ru/

5 Odumaneueiit  cadt  MunuctepctBa  sHepreruku|https://minenergo.gov.ru/opend gttps://mlnenerg
Pocculickoit @enepanuu ata gov.ru/opendata

3 [Onexrponnasoudmuorekanuccepranuii (PI'B) diss.rsl.ru diss.rsl.ru

4 (Hayunas snextponHas 6unbmmoreka eELIBRARY.RU http://elibrary.ru http://elibrary.ru

5 |ITnardopma SpringerLink www.link.springer.com m#nk'smmg

6 |zbMATH www.zbmath.org www.zbmath.or

6.2.3. UndopmamoHHO-CIPaBOYHBIECUCTEMBbI

Ny

1/ Anpec Pexxumpmoctyna

II

1

6.2.4. JIMIICH3UOHHOE M CBO6OJIHO PaACIIpOCTPAHACMOC IIPOIrPpaMMHOC obecrieueHue
AUCITUITIINHBI

Ne
/| HamMeHoBaHUEIpOrpaMMHOT000eCIICYCHUS
it

CrnocoOpacnpocTpaHeHust PexBHU3UTHIIOATBEPK AALOI]
(JTMTIEH3MOHHOE/CBOOO THO) HUXJIOKYMEHTOB

3A0 "KAIAD®EM Cu-Aii
-Oc"  Ne2011.24708  or
24.11.2011 Hewuckn. mpago.
beccpouno

YHuBepcaibHass ~ MPOTrpaMMHAs
1|]ANSYS 13 CHUCTEMA KOHEYHO-DJIEMEHTHOTO
(MKD) ananusa .



http://nlr.ru/
http://nlr.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.link.springer.com/
http://www.link.spring/
http://www.zbmath.org/
http://www.zbmath.or/

Komnac-3D V13

[Iporpammuoe obecrieueHue JUISt

TPEXMEPHOTO MOJICITUPOBAHUS

3A0
"CodrJlaitaTpeiin"
Ne33659/KZN12 or 04.
05 2012 Hewucki. mpaso.
beccpouno

KompasFlow v18

Moayne  HOMOTarOUIUMi  OIPENEIUTH
JEUCTBYIOIIME Ha M3JEIHUE CHIbl U
MOMEHTBI, CTPYKTYpy TEUEHUsI BHYTPHU
WIM BOKPYI HU3JIENHsl, OLCHUTH Iepenas
JABJICHUs, IOJHOTO  JaBJICHUS  WIH
TEMIIEpaTyphl; OLICHUTD BapUaHThI
UCIIOJIHEHUS! KOHCTPYKIMH U OTOPOCHUTH
HEMOIXO IS IIHE.

000 " AcKoH-KaMa
koHcanaTunr" 231/20 ot
3.08.2020 Hewuck.
1paBo .beccpouHo

Windows 7 IIpodeccronanbHast
(Pro)

HOJ’IBSOBaTeHBCKaSIOHepaIII/IOHHaflCI/ICTeMa

3A0

"Co¢rJlaitnTpeiin"
Ne2011.25486 oT
28.11.2011 Hewucxka.
1paBo. beccpouHo

Scilab

"ITaket

NPUKIATHBIX MAaTEMaTHUYECKUX MpPOorpaMm
IPEIOCTABIIAIONIUN OTKPBITOE OKPYKEHUE
JUIS  WHXXEHEPHBIX (TEXHUYECKHX) U
Hay4YHBIX pacyeToB."

CBoOoHas
Hewnckor.
beccpouno

JTULEH3US
paBo

ANSYS Academic Research
Mechanical and CFD (1task)

[Iporpammuass ~ cucrema B
ABTOMAaTU3UPOBAHHBIX
pacyeToB

chepe
WH)KECHEPHBIX

"3A0 ""KAIDEM Cu-
Ann-Oc"" Ne2176-
[10/2018-1190O oT

27.11.2018 Hewuckr.
npaso. Jlo 28.12.2018"

Kommnac-3DV18 IlpoexkTupoBanue
u KOHCTPYHUPOBAHHE B
MAaIIMHOCTPOCHHUH

[Iporpammuoe obecrieueHne
TPEXMEPHOTO MOJICIIMPOBAHUS

TSt

"O00 "" ACKOH-KaMa
koucantuar"" 231/20 ot
3.08.2020 Hewck.
npaBo. beccpouno

/. MaTtepuajJibHO-TeXHUYEeCKOeoOeceYeHu e CIIUTTUHbI

Buy4ue6HoiipaboThl

HanMmenoBaHue crieuaibHBIX

OCHaH_IeHHOCTB ClienaJiIbHbIX

noMelnenui u nomeniennit mst CPC

noMerneHu# u nomerrenui ;i1 CPC

Ka6uner CPC

MOHO00710K (6 1mT.), mpuuTep (2 miT.),
y4e0HO-METOINUECKUE MaTEPHAIIbI -
10 KOJINYECTBY CTYJEHTOB

Ka6uner CPC

POEKTOP, IEPEHOCHON SKpaH, TOHKHE
kiarenTsl (13 mt.), kommberoreps! (5
IIT.)




VYyeOHasayuTopus

HOYTOYK, IIPOEKTOP,
teroakkymynsiTopGTV-TEKNIK 500
J  CTallMOHApHBIM, TeO0TepMalbHBINA
TEIUI0BOM Hacoc 5 KBT cranroHapHsbIi,
TEIUIOBOM Hacoc Bosmyx/Boma F2040
8 kBt craunoHapHbIf, KOMIUIEKT
COJIHEYHOTrO KoJulekTopa 1 maHenb
(BHYTpEHHSISI) CTallMOHAPHBIN,
KOMIUIEKT COJHEYHOTO KoJuleKkTopa 1
naHenb (Hapy)XHasi) CTalMOHApPHBIN,
tepmoctar  GSM-ClimateZONT-H1
CTallMOHAPHBIH, JIOCKa
TpexcTtBopuatas, «VHHOBAIMOHHBIN
reoTepMalibHbI TeroBol Hacoc F-
1345», «l'eoTepManbHBI TEIJIOBOMH
Hacoc F-1245», «Kak paboraer
F€OTEPMAJIBHBI  TEIJIOBOM  HACOC»,
«Bo31ylIHO-BOATHON TEIUIOBOM HACOC
NIBEF-2300», «Bo3myniHo- BOITHOM
teruioBoi Hacoc NIBEF- 2040»

VYyeOHasaymuTopus

HOYTOYK, MIPOEKTOD,
JEMOHCTpaMoHHbId  Komruiekc: TT/,
TMO u «I'napaBiuka u TUAPONIPUBOD)

(axpan u rpadmpoexTop «Beray)




JI0CKa ayIUTOPHAsA, aBToJIa00paTopHOE
Mecto crymeHta ¢ [I9BM 1
MoOmimpHbIE (9  mT.),  9KpaH,
aBTOJIA00pATOPHBIE KOMIUIEKCHI ISt
npoBeneHUs 9 mabopaTopHbIX padoT
(9 wmT.), adpoauHamMuveckas Tpyba 3
MOOMJIBHBIX MOJYJs, J1a00pPaTOPHBIN
cron 1 mabopaTopHoit padbora mo TMO
(2wrt), HOyrOyk (7 mit.), Gapomerp
BAMM-1 c mnoBepkoil MOOWIbHBIN,
O0JIOK  perucrpauuud  I[apameTpoB

BO3JIYILIHOM cTpyn JUTSL
a’pOIMHAMHYECKOU TPYOBI
MOOMJILHBIH, MOIYJIU IS
a’POIMHAMHYECKOU TPYOBI

MOOHITBHBIH (2 1m1T.), BombT™MeTp B7- 21
MOOUIIBHBIM,  BosibTMETp  B7-21A
MOOUITEHBINA (MOOMIIBHBII), BOJIBTMETP
YHHUBEpPCATbHBIA MOOUIILHBIN, TIBIJIECOC

A-2254 Mc CTaIlMOHAPHBIH,
7a00pPaTOPHBIH  WCTOYHUK THTAHUSA
W.E.P.PSN305/1 MOOHJILHBIH,

1 VYyeOHasaymuTopus
CBETOBask MOJENb JJIsl ONpEAEICHUs

YTJIOBBIX KOI(PDUIIUEHTOB H3TyICHUS
IUIOCKOCTH  Ha  TPYOHBIH  IY4OK
MOOUITBHBINM, MPOEKTOP, KOMIUIEKT
MJIaKaToOB B OareTHBIX pamax (6 mT) 1o
«TemmoMaccooOMeHy»: a) TPSMOTOK;
0) MPOTUBOTOK; B) MEPEKPECTHHIN TOK;
T) ompeieNieHre CpeIHero
TEMIIEPATYpPHOTO HANOpa; /) MOMPaBKH
Ha TOKH TETUIOHOCUTEJIEH; €) CIIOKHBII
Tok. KoMeke mimakaTtoB B GareTHbIX
pamkax (3 mT.): a) ypaBHEHHE
bepHyniau 11t 3leMEHTapHOU CTpYyH;
0) CBOWCTBO JKHMJKOCTH, BS3KOCTH; B)
CXeMa M3MEHEHHUs HANoOpOB IO JUTHHE
ruipoaruHamMudeckoir TpyOsl. [lmakat
«['pedeckuii W JTaTUHCKUN ajdaBHTY,
JIEMOHCTPAIIMOHHBIH KOMILIEKC
«Temmmomaccoobmen» (rpadrpoeKTop
«Bera» u 3kpaH), 1eMOHCTPAIIMOHHBIH
KOMILJIEKC «'uppasnuka u
TUAPOTIPUBOD)

8. Oco0eHHOCTH OpraHu3anMu o00pPa30BaTEJNbHOI [eATEJbHOCTH sl JHI C
OTrPaHMYEeHHBIMHM BO3MOKHOCTAMH 310POBbSI M1 HHBAJIM/I0B

JIuma ¢ OrpaHM4YeHHBIMHU BO3MOXHOCTSAMH 3710poBbsi (OB3) u HHBaIuAbl HMEIOT
BO3MOKHOCTh O€CHPEMSITCTBEHHO MEePEMENIAThCsl U3 OJIHOT0 Y4eOHO-1abopaTOpHOro Kopiyca B
JIPYroM, MOAHATHCS HAa BCE ATAXHU Y4eOHO-1a0OpaTOPHBIX KOPITYCOB, 3aHUMAThCS B YUEOHBIX U
MHBIX MIOMEIIEHUSIX C YYETOM 0COOCHHOCTEH



MCUXO(PU3NIECKOTO PA3BUTUS U COCTOSIHHSI 3I0POBBSI.

st o0yuenus nui ¢ OB3 1 nHBaIMI0B, MMEIOIMINUX HAPYIIICHHUS OMIOPHO- IBUTATEILHOTO
ammapaTa, oOecrieueHbl YCIOBUS OECTIPENSITCTBEHHOTO JOCTYMa BO BCE YU€OHBIC MOMEIICHHUS.
HNudopmarius o CeMalbHBIX YCIOBHSX, CO3MaHHBIX s oOydaromuxcs ¢ OB3 u nHBanmumos,
pa3MelriieHa Ha caiite yHuBepcuteta WWww//Kgeu.ru. HmeeTcss BO3MOXXHOCTH OKa3aHUs
TEXHUYECKOM  TOMOIIM  ACCHUCTEHTOM, a TakkKe yCIOyr  CYpIONEPEeBOAYHUKOB U
TU(DIOCYPAONIEPEBOAUNKOB.

Jlns amantanuu K BocnpusTio ymiamu ¢ OB3 u nHBamuaamMu ¢ HapyIICHHBIM CITYXOM
CHPaBOYHOTO, Y4eOHOTO MaTepuaia o JUCIHUILINHE 00eCTIeYnBAIOTCS CIECIYIOIINUE YCIOBUS:

- JIIs1 JIy9Ield OPUCHTAIMH B ayAUTOPUH, IPUMEHSIOTCSI CUTHAJIBI OMTOBEIICHUS O HadaJIe
Y KOHIIE 3aHATHSI (CJIOBO «3BOHOKY IHIIETCS HA JOCKE);

- BHHMaHHue cllabochblamero o0ydJarmerocs mpuBIeKaeTcsl MeIaroroM )ectoMm (Ha
TUIEYO KIIAJETCs PyKa, OCYIIECTBISIETCS HEPE3KOE MOXJIONbIBAaHHE);

- pasroBapuBasi ¢ 00yJarOIIMMCS, TICTarOTHYECKU pAOOTHUK CMOTPUT Ha HETO, TOBOPUT
SICHO, KOPOTKHMH TPEIOKCHUIMHU, 00€CTIeYnBasi BO3SMOXKHOCTh YTCHHS 110 Ty0aM.

KomMrieHcanus 3aTpyJHEHUI PeUeBOTr0 M HHTEIICKTYAIBHOTO PAa3BUTHS CIA00CTIBIIIAIITIX
00yYaroIIMXCs MTPOBOJUTCS MYyTEM:

- UCIIOJIb30BaHUS CXEM, JHarpaMM, PHUCYHKOB, KOMITBIOTEPHBIX TIPE3CHTAMH C
TUIEPCCHUIKaMU, KOMMEHTHPYIOIIMMH OTICTbHBIC KOMITOHEHTHI H300payKCHHUS;

- PEryJISPHOrO MPUMEHEHHMs yIpaKHEHUH Ha rpaUUecKoe BBIJICICHUE CYIIESCTBEHHBIX
NPHU3HAKOB MPEJIMETOB U SBJICHU;

- o0ecrieueHHs] BO3SMOKHOCTH JJIsI 00Y4YaroIerocs MoJyduTh aIpECHYI0 KOHCYIBTAIHIO
0 3JIEKTPOHHOM MOYTE MO0 MEPE HEOOXOANUMOCTH.

Jlns apantanuu K Bocnpuatyio guiamu ¢ OB3 v uHBaMaaMu ¢ HapyIICHUSIMU 3PEHUS
CIIPaBOYHOTO, y4eOHoro, IIPOCBETUTEIHCKOTO MaTtepuana, PEeTyCMOTPEHHOTO
o0pa3oBaTeIbHON MPOrpaMMoOii 10 BRIOpAaHHOMY HANpaBJICHUIO MOJATOTOBKH, 00€CTIEUNBAIOTCS
CJIEIYIOIINE YCIIOBUSA:

- BeAeTcs ajanTaius oduIMaIbHOrO caiTta B ceTd WHTEepHET ¢ ydeToM O0COOBbIX
NOTpeOHOCTEH WHBAJIMJIOB I10 3PEHUI0, OO0ECIeUMBACTCS HAJIMYKME KPYIMHOMIPU(TOBOU
CIIpaBOYHOM MH(POPMAITUN O PACTTUCAHUM YUEOHBIX 3aHSATHIA;

- IeIarOrHIECKU pabOTHUK, €ro coOeceTHUK (ITPU HEOOXOMMOCTH ), TPUCYTCTBYIOIINE
Ha 3aHSATUH, MPEACTABISIOTCS 00YyYAIONIMMCS, TIPU 3TOM KaXIbI pa3 Ha3bIBAECTCS TOT, K KOMY
nearoruaeckuii paboTHUK oOpaliaercs;

- JCUCTBUS, JKECThI, TEPEMEIICHUS MEeAarormueckoro paboTHMKAa KOPOTKO H SICHO
KOMMEHTUPYIOTCS;

- meuyaTHas WHOOpMAIUS TPEAOCTaBIsAeTCs KpymHbIM ImpudTtom (or 18 myHKTOB),
TOTaJbHO O3BYYHBACTCS;

- obecrieunBaeTCss HEOOXOAMMBIN YPOBEHBb OCBEIICHHOCTH TIOMEIIICHU;

- MPEIOCTaBISACTCS BO3MOXXHOCTh HCIIOIB30BAaTh KOMITHIOTEPHI BO BpEMs 3aHSATUN H
MPaBo 3aMUCU OOBICHEHUN HA TUKTO(OH (I10 JKETAHUIO0 00YUaIOITUXCH).

®opma npoBeAeHUs TEKYIIEH U MPOMEKYTOUHOU arTecTauu Ayist ooyyaromuxcs ¢ OB3
Y MHBAJIUJIOB OIIPEACIIACTCS MeIaroTHIecKuM PaOOTHUKOM B COOTBETCTBUU C yUEOHBIM IIJIAHOM.
[Ipu HeobxommmocTn obOydwaromemycst ¢ OB3, wHBammmy ¢ y4eToM WX WHANBUIYaTbHBIX
ncuxo(pu3ndecknx 0COOCHHOCTEH JaeTCs BOZMOXHOCTh IPOUTH MPOMEKYTOUYHYIO aTTECTAIUIO
YCTHO, MUCEMEHHO Ha OymMare, TUChbMEHHO Ha



KOMIIbIOTEpE, B OpME TECTUPOBAHUS U T.II., TUOO MPEIOCTABISICTCS JOMOJHUTEIBHOE BpEMs
JUIS1 IOJITOTOBKYU OTBETA.



JIucTtperncrpanmuMusMeHeHU I

JlornonHeHus: ¥ W3MEHEHUs B pabouell mporpamme aucuMIUiiHbl Ha 20 /120
y4eOHBIH rof

B nporpammy BHOCATCS CIIEAYIOIINE U3MEHEHUS:

1.

2.

3.

Vkazviearomes HoMepa cmparuy, Ha KOmopblx
BHECEHbl USMEHEHUA,
u Kpamko Ooaemcs xapakmepucmuka Smux
U3MeHeHUul

[Iporpamma omoOpeHa Ha 3acegaHuu Kadeapbl —pa3padoTuMKa «__ » 20 1.,
POTOKOJT No

3aB. kadeapoii Jimutpues A.B.

[Iporpamma o106peHa METOAMYECKIUM COBETOM WHCTUTYTA

«_» 20 I., TPOTOKOJ Ne

3am. nupekropamno YMP / /

ITloonuce, oama
CornacoBaHo:
PykoBogutens OTIOIT / /

Tloonuce, oama
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OueHoYHbIEMATEPUAITBITIOAUCHUIUINHE I BIEHUSATIEPEHOCABIHEPT € TUKEN -KOMILIEKTKOHT
POJIBHO-U3MEPUTEIbHBIXMATEPUATOB, TPETHAZHAYCHHBIX JUTSIOIICHUBAHUS PE3YIbTATOBOOYUCHUS
HAaCOOTBETCTBUEUHIUKATOPAMIOCTUKEHUSIKOMIETEHIIUH(1):

[1K-1CnocoOHOCTbKPUTHYECKHAHAIN3UPOBATHCOBPEMEHHBIEPOOIEMBITEXHUUECKON P U3
WKH,CTaBUTh3aJaunKpa3padaThIBaTEIIPOrpaMMYyHCCIE0BaHUS, BHIONPAThaIeKBATHBIECTIOCOOBIN
METO/IbIPEILICHUAIKCIIEPUMEHTATbHBIXUTEOPETHUECKIX3a/1a4,aHAJIU3UPOBATH,000011aTEUIIPUME
HATBIIOYYEHHBIEPE3YIbTaThl

OueHnBaHuepe3yIbTaTOBOOYUCHUSIO U CIUIUIMHEOCYILIECTBIAETCABPAMKAXTEKYILIETOKO
HTPOJIAYCIEBAEMOCTH,TPOBOAUMOTON00aIbHO-peiTHTOBOMIcucTeMe( BPC), unpomexyTouHoi
aTTeCTalllH.

TexylmnHKOHTPOIbYCIEBAEMOCTHOOECTIEYMBACTOLIEHUBAHUETIPOIIECCA00YUEHUSATIOAUCIIN
inHe. [ [puTeKyieMKOHTpOoIeyCIEBAEMOCTUHCIIONB3YOTCSACIE IYIOLMEOIIEHOUYHBIECPEACTBA P
depart,perienne3agay.

[IpoMesxkyTouHasgaTTeCTAUANMEETLENbIOOTPEIETUThYPOBEHBIOCTUKEHUA3AIUIAHUPOBA
HHBIXpE3YyJIbTaTOBOO yueHUusnogucuiuinaesal cemectp. @opmanpomexyrouHonaTTeCTallMk3ay
eT.

OneHouHbIeMaTe PUATIBIBKIIIOYAI0T3a/IaHUS IISTIPOBEICHUSI TEKYILIETOKOHTPOJISIyCTIEBAEM
OCTUUIIPOMEKYTOUHOMATTECTAIMNOO YA ITNXCA,pa3pad0TaHHBIEBCOOTBETCTBUUCPAOOUEHITPOT
PaMMOMIUCIUIIINHBI.

1. TexHosioruyeckasikapra

Cemectpl
Howmep YPpoBEHbOCBOCHU ST CITUTIITAHBI, 0aIIT
pasznerna
/ Haunmeno- Kon HEYNOB-| ynoB-HO |Xxopormio| OTIHIH
TeMBIITH BunCPC | BAaHMEOIIEHOYHOTOC | MHANKATOPAA0CTUKEHUSIKO HesadTe SAMTOHO
c- pencrBa MIIETEHINH

.. | HIKecpen | cpenHu | BRICOKH
LUIUIAH HU3KAN o 9

HETO 51 5
TeKylHUINKOHTPOIbYCIIEBAEMOCTH

1 i:fe‘m“a P3 TIK-1,ITK-1,1IK-1,TTK-1 | menee2 | 2-2 46 | 810
2 i:fe‘mm P3 TIK-1,1TK-1,ITK-1,TK-1 | menee2 | 2-2 46 | 810
3 i:fe‘m“a P3 TK-1,1TK-1,ITK-1,ITK-1 | menee2 | 2-2 4-6 | 8-10
4 i:fe‘m“a P3 TTK-1,1TK-1,ITK-1,TK-1 | menee2 | 2-2 4-6 | 8-10




5 Eemeﬂmaﬂa P3 TIK-1,[IK-1,1TK-1,1TK-1 MeHee2 2-2 4-6 | 8-10
6 Eemeﬂmaﬂa P3 TK-1,1TK-1,TTK-1,[IK-1 Menee2 2-2 4-6 | 8-10
Bcerob6amninos 0-54 55-69 70-8185-10

2.1lepe4eHbOLICHOYHBIXCPEACTB

KpaTKaﬂxapaKTepHCTnKaoueHqumxcp CACTB,UCIIOJIb3YCMBIXIIPUTCKYILICMKOHTPOJICYCIIC
BaeMOCTI/II/IHpOMCHCYTOQHOfIaTTeCTaHHHO6y‘IaIOH_IeFOCSIHOI[I/ICLII/IHHI/IHC .

Haunmeno

BaHHUC

OILICHOYH

O1eHOYHBIE

KpaTkasxapakTepucTHKaOlleHOYHOTOCPEICTBA
p paKtep I pes MaTepuabl

[IpoykTcamMmocTosATeIbHOMPAaOOTHICTYA€HTA, IPEACTAB-ISIOIINIICOO0NKPATKOEH3IT0KE

Pedepar( | HHEBIHCbMEHHOMBH/IETIONYYEHHBIXPE3YIBTATOBTEOPETHUECKOT0aHAIN3aopeiesieHHO | Tembipedepa

Pdp) HHayyHOM(yueOHO-HCCIe10BaTeIbCKOM ) TEMBL, I 1I€aBTOPPACKPHIBAETCYTHUCCIIEyEMON TOB
Ipo0JIe-MbI, IPUBOJUTPA3TNYHBICTOUKU3PEHUS,ATAKXKECOO-CTBEHHBICB3I IS IbIHAHEE

Pemtenune Habop3aaauc

3anau(P3 |peicHuesagaunoBapruanTamMm pasIMYHLEIMU

Ha4dYaJIbHbIMU

3.0O1eH0YHbIeMATEPHATBITEKY IIETOKOHTPOJISIYCIIEBAEMOCTHOO0Y YA IO U XCS

Hauwme | Pewenue 3aoau

HOBaH

ue

gljg:; Paznmen 1

cu 1.Ilmockast cTeHKa BBINOJHEHA W3 Marepuana ¢ KoddduiuenTtom TermmonpoBogHoctd A = 20
conepik |B1/(M*K). Tonmmna ctrenku 6 = 10 mm. Ha ogHOI ctopone crenku Temmneparypa tei = 100 °C, na apyroi
ague |90 °C.HaiiTi mIOTHOCTH TEIJIOBOTO MOTOKA YepPE3 CTEHKY U TEMIIEPATypy B CEpPeIMHE CTCHKH.

OIICHOY

HBIX 2.B TermooOMeHHUKe ropsiYMil ¥ XOJIOHBIN TEIIOHOCUTEINHN pa3JieNieHbl MJIOCKOM JaTyHHOH CTEeHKON
Mmatepi |[8 = 2 mm, A = 100 Bt/(m°K)], nepenag remnepatyp B koTopoii tcl —tez =5 °C. Bbluncnuth mioTHOCTh

aJIOB

TEIUIOBOTO MOTOKA Yepe3 cTeHKy. OnpeaenuTs TOMIUHY cTanbHol [A = = 45 B1/(M*K]) u menHoii [A =
370 Bt/(Mm'K)] creHok, 4ToOBI mpH TOM >kK€ Iepemnajge TeMIepaTyp IUIOTHOCTh TEIUIOBOIO MOTOKa
ocTanach HEM3MEHHOM.

3.YeMy paBeH TEIJIOBOI MOTOK Yepe3 CTEHY U3 KPAaCHOTO KUPIIMYa BBICOTOM 4 M, IIUPUHON 5 M U
tonmuuHoi 500 Mm? Ha oHO# moBepxHOCTH cTeHbl TeMnepatypa 19 °C, na npyroii 2°C.

4. BbIYMCAUTD TUIOTHOCTh TEIUIOBOIO TMOTOKA 4Yepe3 OKOHHOE CTEKJIO TOJIIMHOW O = 3 MM, eciu
TEMIEPATYphI €ro noepxHocrel ter = 1 °Cutez = —1°C. M3BecTHO, 4TO IUNIOTHOCTH, TEIUNIOEMKOCTh U
KO3 PUIIMEHTTEMIIEPATypPOIIPOBOIHOCTH CTEKIA COCTABISIOT cOOTBETCTBEHHO p = = 2500 xr/m3, C, =
0,67 xIx/(xr-K) ma = 4,42-10"" m2/c.




5. IIT0THOCTH TEIIOBOTO MOTOKA 4epe3 MIIOCKYI0 CTEHKY ToNmHO#200 MM coctansger 200 Br/m?, a
pasHocTh Temrneparyp ee noBepxHocreit 50°C. Onpenenuts KO3QPUIUEHT TEMIIEpaTypoIpOBOHOCTH
crenku,ecu p = 1700 kr/m, Cp = 0,88 kJIx/(xr-K).

6. K nBym topuam HarpeBarens uwimHapudeckoit ¢opmbl d = 300 MM IUIOTHO mNpHXKaThl JBa
UACHTHUYHBIX 00pa3lia MaTeprana Toro e AuaMeTpa TOIMUHON & = 5 mm. Onpenenuts KodpPuIneHT
TEIIONPOBOJHOCTU 00pa3loB, €CIu MPU MOIHOCTU HarpeBaTenda Q = 56,5 Bt nepenaasl TemnepaTyp
1o ToJmuHe 00pa3noB coctasmwin 12,5 °C. PaananbHelii HepeHOC TeIuia B CUCTEME PEHEOPEKUMO Majl
(puc. 1.1).

7.Jlana tpexcioiiHas toiockas crenka: o1 =20 mm; Al = 20 Bt/(M:K); tcl = 10 °C; A2 =5 + 0,05t
Br/(mK); tc4 = 60 °C; 83 = 60 mm; A3 = 10 Br/(M:K); tx2 = 150 °C; 02 =18 Br/(M%K). Haiitu 52.

8. ITnockyro moBepxHOCTH C tc = 250 °C pemnieHo u30JupoBaTh JIMCTOBBIM acOECTOM, Y KOTOPOTO A =
0,157 + (0,14-103t Br/(M-K). Kaxoif TOMIMHBI JOIKEH OBITh CIOMH30JIALMHN, €CIM JOMyCTHMAs

TeMIieparypa HapyxHoi ee moepxHoctd 50 °C, a TemyoBble MOTEPU HE NOJDKHBI IpeBbimath 500
Br/M2?

Pasgen 2

9.00MypoBKa TMeYM COCTOWUT M3 CJIOEB MAMOTHOTO kupmuya [Ay =0,93 BT1/(M'K), 6w = 120 MmM] u
KkpacHoro kupnuya [Ak = 0,7 B1/(m-K), 8k = 250 MM], MeX Iy KOTOPBIMH 3acChIlKa U3 JUATOMUTA [AJ =
0,13 Bt/(M'K), 01 = 60 mm]. Kakoii TOMIIUHBI CAEMYET CAENATh CION 3aChINKH, €CJIM TOJIIHHY CIIO0S U3
KpPacHOTO KMpIHYa yIBOUTb IPU YCIOBUH COXPAaHEHHUS INIOTHOCTH TEIUIOBOTO MOTOKA Yepe3 0OMYpPOBKY
U TEMIIEPATyp Ha BHEIIHUX €€ MOBEPXHOCTIX?

10. IT1O0THOCTH TEIJIOBOTO MOTOKA Yepe3 TUIOCKYI0 KBapieBytocTeHKYy [A = 3 Bt / (m'K), 6 = 10 mm]
coctapiser = 3-10% Bt/m2. Co cTOpOHBI 0O/{HO 13 ee TIOBEPXHOCTEH! 3a1aHBI TEMITEPATYPA KUIKOCT L,
=30 °C u ko3¢ purment temnooraayu o = 100 Br/(m?K). HaiiTu TemmepaTypsl Ha 06eUX TOBEPXHOCTAX
CTCHKH.

11. Y1oOBl YMEHBIINUTH 10 33JaHHOTO 3HAYEHHUS TEIUIOBbIE MOTEPHU C MOBEPXHOCTH MPOMBIILIEHHOTO
TEITIOOOMEHHHKA, PEIIMIM 3aKYIMUTHTEINIOBYIO M30JAIHNI0 ¢ A'ws = 0,2 B1/(MK). Okazanocek, 4uro Ha
CKJIaJie UMEeTCsl M30JISLus, A1 KOTopoi Aws” = 0,1 B1/(M-K), HO oHa Ha 50%n0poske nepBoii. bosnbiie
WJIM MEHbIIIE (M HACKOJIBKO) MIPUIETCS 3aIUIaTUTh 32 BTOPYIO U30JSAIUI0?

12. OkHo B AyAUTOPUN HUMCECT CABOCHHBIC paMbl C 3a30pOM MCKAY CTCKIAMU 60 mM. Brrumcnuth
TCILUIOBBIC IIOTCPH YCPE3 OKOHHBIN IIpocM 3x3 M Oe3 yd€Ta KOHBCKIMU B 3a30p€ U TCIIOBOI'O
H3JIy4CHUs, €CJIIN TOJIIINMHA CTCKOJI 0=4 MM, a TeMIICPATYPbl UXCOOTBCTCTBYIOIIUX HOBCpXHOCTeﬁ ta=
12 °Cntes =15 °C.

13. TemnepaTypa Bo3/lyxa B ayqUTOPHH tx1 = 19,5 °C, a BHemHero Bo3ayxa tx2 = —18 °C. Beruucnuth
TEIJIOBBIE NTOTEPH U3 ayIUTOPHH, ecauHapyxHas creHa (L = 8 m, H =4,5 M, 8 = 0,5 M, OKOH HeT) u3
KMPITHYHOM KIaIKH, a KO3(p(PUIMEHTH TEMIOOTIauH K €€ BHyTpeHHel nosepxHocTas = 5,8 Br/(M*K) u
C ee BHEIIHel moBepxHOCTH o2 = 15 B1/(M%*K).

Paszgen 3

14. OnpesenuTh pacxo Cyxoro HacklmenHoro mapa (p= 1,98-10° I1a)s6arapee naposoro otonnenus (F
=3 MZ) MPOU3BOJCTBEHHOTO MOMEIIEHUS, €CIM TeMIlepaTypa Bo3ayxa B HeM nojaaepxupaercs 20°C.
Koo pUIHenT TenIo0Taauy ¢ MOBEPXHOCTH OaTaped K BO3IyXY COCTaBIfA€TOss = 9,5 Br/(M*K), a
TEIUIO0T/Ia4a CO CTOPOHBI KOHICHCUPYIOIIETOCS Tapa Ha TpU HOopsiAKa OOJIbIIE, YeM Ogo;. KOHIIEHCAT He




[IEPEOXJIAKAACTCS ; TEPMUUYECKUM COIIPOTUBIEHUEM CTEHKU OaTtapeu peHeOpeyb.

15. TInockue cramphbie creHku [0 = 10 MM, A = 40 Bt/(M'K)] cymunpHOM Kamepbl, BHYTPU KOTOPOW
noaaepxuBaercs temrneparypa 120 °C, Heo0X0AMMO M30JIMPOBATH CJIOEM IIIJIAKOBOM BaThl TaK, YTOOBI
TEMIIEpATypa €ro HapyKHOM NoBepxHOCTH cocTasisia 30 °C.

16. Koa(duiuenT TemIooTaauu K BHyTpeHHel mosepXuocTu cred kameps! 20 Br/(M%K), ¢ HapyxkHOl
IOBEPXHOCTH CJIOS H30JISLMK KOKpysKaronieMy Bo3ayxy (20°C) — 10 Br/(m?K). OnpenenuTs TOMIIHHY
ciost Batel, ecnu st Hee AB = 0,06 + 0,000145t Bt/(m-K).

17. Ctenka npoMBIIITIEHHON HarpeBaTeNIbHOM €YU COCTOUT U3 TpeX cioeB. [1epBblii c10i — MIOTHBIH
[IAMOTHBIM KHpnud TOMIHHOW 01 = 250 MM; BTOpOH CJOH — JIETKOBECHBIM IIaMOTHBIA KUPINY
tommuHOM &2 = 500 MM. MakcumalibHas Temmeparypa B nmepBom ciioe ter = 800 °C. Tperuii cinoit —
TeruioBas m30oisinMs (mUTakoBasi Bara). Ha BHemrHel moBepxHocTH Tperbero ciost tes = 50 °C.
TemmepaTypa BO3AyXa B HOMENIEHHH txo = 30 °C, a oz = 10 Br/(M*K). UeMy paBHa TONIHUHA CIOS
[IJTAKOBOW BaTHI 037

18. BeuuciInTh JIMHEHHYIO IUIOTHOCTh TETUIOBOTO TIOTOKA Yepe3 CTEHKH 3MEEBUKOB U3 TPYO (d2xd =
42x5 mm) xapoynopHoii cranu [A = 16,5 Bt/(M'K)], ecinu TemnepaTypsl X BHYTpEHHEH U Hapy>KHOMN
noBepxHocTel cocTaBisioT 450 u 580°C cooTBeTcTBeHHO.IIpH KakOM 3HaUEHUM paanyca dTON TPyObI
TeMrneparypa B cteHke paBHa 500°C?

Pasnen 4

19. JimuuHE 6pyc u3 Hepxkapetomen cramu [A = 20 Br/(mK), a=6,1-10° m?/c] mpamoyromsHOTO
ceuernus 200x80 MM OXJTaIaeTcs B cpesie ¢ TeMIepaTypoii tx = 20°C npu o = 70 B1/(M?-K). HavansHas
temmneparypa opyca to = 500°C. Iloctpouts rpaduk pacmpeneneHus TeMIepaTypbl Mo o0euM OcsiM
MonepeyHoro ceyeHust Opyca uepe3 10 MuH mocse Hayaia OXJIaKJICHHs, BBIIIOJHUB BHIYUCICHUS IS
IITH TOYEK C pABHOMEPHBIM LIaroM OT LieHTpa Opyca 10 MOBEPXHOCTH B Ka)KJI0M HampaBiieHnu. B kakoit
TOYKE ceueHusi Opyca HuMeeT MECTO MHUHHUMajbHas TeMmIepaTypa M KakoBO €€ 3HayeHHe B
paccMaTpuBaeMbIii MOMEHT?

20. CranbHas 3arotoBka [A = 37 Br/(m'K), a = 7-10° mM%/c] B hopme mapamnenenmmnena 600x420x360
MM C HadaJIbHOUM TemmepaTypoll to =15°C 3arpykeHa B HarpeBaTelIbHYIO M€Yb C TEeMIIEPATypou tx =
1500 °C. Bpruucnuth TeMIeparypbl B IIEHTpEe Opyca M B IIEHTPE KaXA0W M3 ero rpaHeit dyepes 1,2 4
rocie Hauasa HarpeBaHus npH koddduimente Temnootaaun o = 120 Br/(M>K).Onpenenuts 3HaueHNs
TEMIIepaTyphl B TPEX TOUKAX U MOCTPOUTH COOTBETCTBEHHO UX paclpe/esieHue 1o JUIMHHOM ocHu Opyca u
10 IJTMHHOMY €ro peopy.

21. Hununapudeckas ctanbHas 6onBanka (d = 100 mwm, ls= 146 MM) ¢ HauanbHOU TeMIepaTypou to =
800°C oxmaxkmaetcst BO3ayxoM (tx =20°C).KoadduirieHT TennooTaauyu oT NOBEPXHOCTU COCTABIISIET
120 B1/(M°K). Onpenenuts Temmneparypy B IIEHTpe OOJIBAaHKU U B IIEHTPE TOPIEBON €€ MOBEPXHOCTH
yepe3 10 MUH mociie Havalia OXJIaKICHHS, IPUHSB ISl CTAIH KO3(pPUIMEHTHI TEIUIONPOBOJIHOCTH U
TEeMIIEpaTypPOIPOBOJHOCTH cooTBeTcTBeHHO 25 BT/(MK) m 6:10° © m%/c.Boiuncnue xoTs Obl Tpu
3HAUEHUS] TeMIepaTyphl A1 yKa3aHHOTO MOMEHTa BPEMEHH, MOCTPOUTH TpaduK ee pachpenesieHus
BJI0JIb OOKOBOI1 0Opa3yroliei HuInHIpa.

22. Uccnenyemsrii matepuan [A = 0,75 B1/(m'K)] B popme unnuuapa quamerpom d = 50 MM 1 BBICOTOIH
h = 80 MM mocie mpeaBapUTENILHOTO HAarpeBa OXJaXKAaeTcsl B BOAIHOM TepMmoctarte (tx = 20°C) npu
sHaueHHuKod(Gduimuenta Temnoormaun o = 3100 Br/(M*K). Omnpemenuts  kodpduImEHT
TEMIIEpaTypONPOBOJHOCTH MaTepuana, €ClIM Ha pPEryIsipHOM CTaauM OXJaXKICHHUS TeMIlepaTypa,
U3MEpEHHas B LIEHTpe ToplLa LMIMHAPA, 32 5 MuH ymeHbumiack ot 45 °C no 25 °C.3a xakoe BpeMs
TEMIIEpPATypa B TOW e TOUKe u3MeHuTcs ot 25 no 21 °C?

23. Onpezienuth quameTp craapHoro mapa [p = 7900 xr/m?, ¢p = 460 Jx/(kr-K)], narpeBaemoro B neuu
¢ tx = 500 °C npu xoddpdumuente temnooraaun o = 50 Br/(M?*K), eciu npu Fo > 0,3 usmepenHas




Temrneparypa ero nosepxaoctu 3a 10 mun noseicuinack ot 300 no 425 °C.
Paznen 5

24. BepTUKaIbHO PACIONIOKEHHAs 3JIEKTPOILINHA MPSAMOYrojbHoro cedeHuss 100%3 MM oxmaxaaercs
cBOOOJTHBIM TOTOKOM BO3AyXa ¢ TemmepaTypoit tx = 20°C. Paccumrtare TemmepaTrypy MIMHBI Ha
paccrostanu 20U 50 MM OT HMXKHEH KPOMKH MPU YCIOBUH, YTO TIO IIMHE CHU3Y BBEPX MPOIYCKACTCS
anekrpuueckuit Tok [ = 500 A. Y ienbHoe 3ieKTpruueckoe

COTIPOTHBIIEHHE MATEPUANIA IIHHBI Py = 1.3-1077 Om-M.

25. OmpenenuTb, NMPH KAKOM PACIOJIOKECHUU IUIUTHI (TOPH30HTAIFHOM MIIM BEPTHUKAIBHOM) C
pasMepamu axb = 3X3 M TEIIOBOW MOTOK HAa MOBEPXHOCTH OyaeT OOJIbIE, €CITM HM3BECTHO, HTO
TeMreparypa TeIooTAaroel noBepxunoctu minthl te = 100°C, TeMnepaTypa OKpy»KaroIIero Bo3ayxa
Branu ot wutkl t= 20 °C. IIpy ropu3oHTAIBHOM PACIOIOKEHHH TUTHTHI TETIOOTIAIOIIAsT TOBEPXHOCTh
oOparrieHa BBEpX.

26. OmpenenuTh, NMPH KAKOM PACHOJIOKEHWU TUTUTH (TOPH30HTAIILHOM WM BEPTUKAIBHOM) C
pazmepamu axb = 0,4x10 M TerI0BOM MOTOK HA MOBEPXHOCTH OyaeT MUHHUMAJIbHBIM, €CJIM U3BECTHO,
YTO TeMIepaTypa TEIUIOOTAarmeld noBepxHocTH MiuThl tc = 100 °C, Temmeparypa OKpy>Karolero
Bo3ayxa tx = 20 °C. IIpu BepTHKaIbHOM PACMOJIOKEHUH B Ka4€CTBE OCHOBAHMS IIJIUTHI PACCMOTPETh
MenbInyio (a = 0,4 M) u 6ombmryio (b = 10 M) ctoponsl. [Ipu ropu30HTATIEHOM PACTIONIOKEHUU TUTUTHI
TEII00T/AA0Iasl HOBEPXHOCTh 00OpallieHa BBEpX.

27. Paccuntarh cpeHUI KOAPPHUIIMEHT TETIOOTAaYH OT BEPTHKAITLHOU MMOBEPXHOCTH BBICOTOM H = 2 M,
nMerorieit remneparypy tc = 80 °C, x Boae ¢ tx = 20 °C ¢ 1aMUHapHBIM U TypOYJEHTHBIM TCUCHHEM
BOJIbI B IOTPAaHUYHOM CJIO€ Y IOBEPXHOCTH 110 COOTBETCTBYIOIUM (popMyiaaM. CpaBHUTH MOJTYy4EHHBIN
pe3yibTaT ¢ pacyeToM cpeaHero ko3(duiuenTa TemIooTAaur 1o GopmMyse A1 CMEMAHHOTO peknuMa
TE4EHUsl.

28. Temmeparypa ropu3oHTaIbHOTro mapomnpoBoga guamerpoM d = 0,3 mumausaoit | = 5 M Ha
MOBEPXHOCTH Majo OTJIMWYAETCAd OT TeMIIepaTypbl MapOXHAKOCTHOM CMecH, ABIKYIIEWHCS BHYTPU U
coctaBisieT tc = 110 °C.Paccuntarh TEMIOBYIO U30JISAIMIO TAPOIPOBOJIA U3 acOecTa (TOJIIIUHY Ous U €€
Bec (G), MO3BOJISIOUIYI0O YMEHBUIUTh TEIJIOBBIE MOTEPH B 5 pa3 MO CPAaBHEHUIO C HEU3OJIMPOBAHHBIM
MaponpoBoJoM. M3BecTHO, 4TO TemIiepaTypa OKpyKarollero Bo3ayxa B nomeniennu pasua tx = 30 °C, u
10 YCJIIOBUSIM TEXHHUKHU 0€30M1aCHOCTH TEMIIEpaTypa Ha MOBEPXHOCTH H30JISIIUU HE TOJDKHA MPEBBIIATh
50 °C.

Pasnen 6

29. Tpy6a wHapyxubiM mguamerpoM 0 = 20 MM oOTekaeTcs MOIEPEYHBIM TOTOKOM TOPSYEro
TpaHcpopmaTopHOro macia ¢ temreparypoit tx = 100 °C u ckopoctbto wx = 1 wm/c. [InoTHOCTH
TEIJIOBOTO MOTOKA HAMOBEPXHOCTH TPYOBI NojaepxkuBaeTcs paBHoit q = 7000 B1/M2 u HampaBiieHa oT
Macia kK creHke. [log kakuM yrioMm K MOBEPXHOCTH TpyObI ClieyeT HampaBUTh MOTOK Macliia, YTOObI
TeMIlepaTypa MOBEPXHOCTH MOHU3MUIAch Ha 3 °C?

30.HaiiTi cooTHOIIEHHE MeX 1y CpeAHUMH KO3((UILIMEHTaMH TEIUIOOTAAYH JJIs TPETHETo psaa TpyO 1Mo
X0y BO3JTyXa JIBYX BO3/yXOIOJOTpeBareseil, KOHCTPYKTUBHO BBINOJIHEHHBIX B BUE TPYOHBIX MTyYKOB:
a) C LIAXMaTHBIM pACIOJIOXKEHHEM TpyO; 0) C KOPHUIOPHBIM pacrosiokeHueM Tpyo. Oba mydka
00TeKaroTcs MOMEPEeYHbIM MOTOKOM BO3JyXa C OJMHAKOBOM CpeaHel TeMIepaTypoil U CKOPOCThIO B
y3KOM C€YeHHUH Iyuyka. J(uamerpsl TpyO B 000MX IydKaxX OJMHAKOBBI, IIATU TPYO B NMy4YKax TaKxKe
OJIMHAKOBBI, ITpuyeM S1 > S2.

31.Kak wu3MeHHTCS CpeaHMH KOA(PPHUIMEHT TEMmIo0TAAaud IMATOro psija Tpyd BO3AYIIHBIX
nojiorpeBaresiel, KOHCTPYKTUBHO  BBINIOJHEHHBIXBBUJE TPYOHBIX MYYKOB C  IIaXMaTHBIM
pacroyio)keHueM TpyO, eciii JuaMeTp TpyObl B IyYKe YMEHBUIUTH B 3 pa3a NP YCIOBUH MOCTOSIHCTBA




pacxojia ra3a, MornepevyHoOro S1 U MPOAOJILHOTO S IAroB Tpyo B my4ke. [Tpunsats S1 = 2d.

32.Pammatop OXJaXICHHUS AaBTOMOOWJIS BBHINOJHEH B BHUJE JBYXPSATHOTO KOPHIOPHOTO Iy4Ka,
CKOMIIOHOBAHHOTO W3 JIATYHHBIX TPYOOK ¢ maramu s1 = S = 1,5d. Jlmamerp tpyook d = 5%0,25 mm u
nnuHa 1 = 0,4 m.KonudecTBo TpyOOK B KakoM psay paBHo 40. J[o kakoil TeMiepaTypbl OXJIaxaaeTcs
paboyasi )KHIKOCTh (BOJA) B paHaTope, €ClIM U3BECTHO, YTO CKOPOCTh aBToMoOmiIs w = 100 km/4, a
TeMIeparypa BoJsl Ha BxoJie B paauatop tx1 = 100 °C. CKopocTh IBMKECHHSI BOJIBI B TPYOKAX Weon=0,1
M/c. Temmepatypa okpykaroniero Bo3ayxa tse; = 20 °C.

33. Haiigure cpenuuii KOA(GGUIMEHT TEIIOOTAAYH MPH TONEPEYHOM OOTEKaHWH JIBIMOBBIMHU Ta3aMu
nakera TpyO SKOHOMai3epa MApoBOTO KOTJA. DKOHOMan3ep coOpaH M3 IUIOCKUX 3MEEBHUKOB C
[IAXMATHBIM PACIIOJIOKCHUEM TPYO IMaMETPOM U TOJIIMHOM cTeHKH 32X6 MM, ipuuem S1/d = 2,4, a s»/d
= 1,8, a yucno psaoB paBHo 40. CKOpOCTh Ta30B B Y3KOM CEUCHHH Wy; = 14 m/c. X TemmepaTtypa Ha
Bxoj€ B makeT Tpyo 520°C, a na Brixoje u3 Hero 380°C.

Kpurep [[Ipu orieHKe BBITIOJIHEHHOTO 3a/IaHUST YIUTHIBAIOTCS CIICAYIONINE KPUTEPHH:
17041 1. 3nanue mamepuana
oueHku | [lcodepacanue mamepuana packpolmo 6 noiHOM 0bveme, NPedyCMOMPEHHOM NPOSPAMMOLL
u oucyuniunsl — 2 banina;
mkana | O codepocanue mamepuana packpbimo HenoIHo, NOKA3aHo obujee NOHUMAHUE 80npoca,
OLICHUB | OdocmamouHoe OJisl OalbHelue20 U3y4eHUs NpoepamMmHo2o mamepuaia — 1 oann;
aHUs O we packpvlmo ocHosHOe codepawcanue yuebnozo mamepuana — 0 6annos;
B 2. [TocnedosamenvbHocmb U3L0MHCEHUS
Oamiax | O codeparcanue mamepuana packpvlimo nociedo08amenbHo, 00CMAmMoOYHO XOPOuLo NPOOYMAHO — 2
oanna;
O nocredosamenbHOCMb U3N0NHCEHUS Mamepuaia Hedocmamouno npooymana — 1 oann,
O nymanuya 6 uznosxcenuu mamepuana — 0 6annos;
3. Braoenue peuvto u mepmuroaozuel
O mamepuan uznodiceH epamomubiM sI36IKOM, ¢ MOYHbIM UCNOIb308AHUEM MEPMUHONO2UU — 2 OaIa;
O 6 uzn0dCceHUU Mamepuala UMeaucs 3ampyoOHeHus U OONYuWeHbl OWUOKU 8 OnpedesieHu NOHAMUL U 8
UCNONbL308aHUU mepMmunonoeuu — 1 oann;
O donywenwvl owudbku 6 onpedenenuu nowamuii — 0 6anios,
4. [Ipumenenue KOHKPEMHbIX NPUMEPO8
0 nokasamo ymeHue uiiOCmpuposams Mamepuai KOHKpemHblMU npumepamu —2 oaiia;
O npusedenue npumepos 8vizviéaem zampyonenue — 1 oann,
O HeymeHue npusooums npumepsl npu 0owvscuenuu mamepuaia — 0 6annos;
5. Vposenv meopemuuecxozo ananuza
O nokazauo ymeHue oenamov 0000ueHue, 6b1600bl, CPABHEHUEe — 2 banld,
O 0bobwenue, 6b1600bl, CPasHeHUe 0eNArOMCs C NOMOWbIO npenodasamensi— 1 oann;
O noanoe neymerue oeramv 0600ueHue, 6v1600b1, cpasrernus — 0 6banos,
KosauuectBo 6a/10B: makcumym — 10
Haume
HOBaH Pegepam
ue
OIIeHOY
[Ipenct [Pazoen 1. Ocnosubie nonsmus u cOOMHOUEHUS.
aBieHu | Heobxooumo evinonrnums peghepam 6 guode 2noccapus no OCHOBHbIM NOHAMUSIM.
eun Pasoen 2. Ceoticmea cniowinoti cpeovl
conepx | Tema npakmuyeckoco 3auamus — Pacnpedenenus konyenmpayuii 6 myp6yi1eHmHoM NOMoKe.
anue |Bonpocwl 011 konmpons — 3anuwume kunemuueckoe ypastenue bonvymana u Hasve-Cmoxca
onieHOY | Onuwiume mexaHuzm mypoyieHmHOCmu HCUOKOCmu
HBIX
Matepu [Pazoen 3. Mexanuzmoi u ypasreHusi nepenoca cyocmanyuil.
anoB  |Tema npaxmuuecxoeo 3anamus — Ilepenoc Konuuecmea 08UdiCeHUs U Meniombsl Npu eCmecmeeHHoU

KoHeeKyuu. Ilepenoc meniomsi 8 NOZPAHUUHOM CIIO€.
Bonpocwl ons konmpons — 3anuwume ypasnenuss Hoiomona, @ypve u Quxa.




Ilepeuucnume ycnosus, npu KOMopvix RPOYeccvl MenI00mMoayU U Maccoomoasu 6y0ym aHar02uyHbIMU.
Cohopmynupytime npunyun OHn3zazepa.

Pa3zoen 4. 3axonvl coxpanenus.

Tema npaxmuuecko2o 3anamusi — ToueuHvll UCTOYHUK MACCbL 8 0OHOPOOHOM NOJle CKOPOCHEIl.
Hecmayuonaproe ucnapenue.

Bonpocwi 0ns konmpons — 3anuwume vipasiceHue 0Jis1 COOMHOWEHUSL MOTUWUH OUDDY3UOHHO20 U
2UOPOOUHAMUYECKO20 NOZPAHUYHO20 CILOES.

3anuwume svipadcenue 015 COOMHOUIEHUS MOLUWUH MENT08020 U 2UOPOOUHAMUYECKO20 NOCPAHUYHO20
cnoes.

B kaxom cnyuae monwunvl oughyzuonnoco, meniogoeo u 2uopoOOUHAMULECKO20 NOCPAHUYHBIX CILOE8
06yoym oounaxosvimu?

Pazoen 5. Mooenuposanue npoyeccos neperoca.

Tema npaxmuueckoeo 3anamus — Hecmayuonapmwiti maccoobmeH, conpogodicoaembiii 20MO2EeHHO
Xumu4eckou peaxkyuet

Bonpocwl ona konmponsa — 3anuwume kpumepuanvhoe ypasrenue 0Jisl paciema Maccoomoayl 8 ciyiae
JIAMUHAPHO20 NOCPAHUUHO20 CIOSL NPU BLIHYHCOCHHOM OBUNCEHUU.

3anuwume KpumepuanbHoe ypagHeHue 05 pacuyema Maccoomoayu 8 ciyyae mypoyieHmHo2o
NOCPAHUUHO2O0 CIIOSL NPU BLIHYHCOCHHOM O8UNCEHUU.

Pasoen 6. Meoscgpasnwiii nepenoc cyocmarnyuii.

Tema npaxmuueckozo 3anamus — Maccoobmen 6 niockom Kanaie ¢ MauiopacmeopuMoll CIMmeHKou
Bonpocul ona koumpons — /latime onpedenenue nOHAMUA XUMUYECKO20 PABHOBECUS.

Ymo maxoe koncmanma pasrosecus?

3anuwume ocHoO8HblE YpaABHEHUS MENN0- U MACCOOOMEHA 8 Cyuae NPOMeKAHUsl XUMUYECKUX PeaKyuil.
Yemy pasno yucno Jlvrouca — Cemenosa?

3anuwume 3axon Hotomona — Puxmana ons cayuas menioobmena mexicoy 2a30801 CMecvio U
nogepxHocmuio pazoeia gas.

Kputep
3474
OIIEHKHU
u
HIKaja
OIICHUB
aHust

B
bamnax

[Ipu onieHKe BBIMOJHEHHOTO 3aJaHUsI YYUTHIBAIOTCS CIEAYIOLIUE KPUTEPHUH:

1. 3nanue mamepuana

Clcooeparcanue mamepuana packpvlmo 6 NOIHOM 00beme, NPedyCMOMPEHHOM NPOSPAMMOLL
oucyuniunsl — 2 banna;

O  coodeparcanue mamepuana packpulmo HeNoJIHO, NOKA3AHO 0bujee NOHUMAHUE 8ONPOCA,
docmamounoe 0 OalbHellule2o u3yuyerus npoepammuozo mamepuaia — 1 oann;

O  He packpvimo 0CHO8HOe codepaicanue yuebrnoeo mamepuana — 0 6annos;

2. [locnedosamenvHocms U310HCEHUS

O  codepocanue mamepuana packpvimo noCied08amerbHo, 00CMAMOYHO XOPOULO NPOOYMAHO — 2
oanna;

O  nocredogamenbHOCMb U3LONCEHUSL Mamepuala Hedocmamouno npooymana — 1 oann;

O  nymanuya 6 uznoscenuu mamepuana — 0 6annos;

3. Braodenue peuvto u mepmuronouell

O  mamepuan uznodiceH epamomubiM sI36IKOM, ¢ MOYHbIM UCHOIb308AHUEM MEPMUHONO2UU — 2 OAIA;
O 6 U310HCEHUU MAMEPUANA UMETUCH 3amPYOHEHUsL U OONYUeHbl OUUOKU 8 ONPedeNeHUU NOHSMULL U 6
UCNONL308aHUU mepMuHonrocuu — 1 oau;

O Oonywenwvl owubdku 6 onpedenreruu nouamuil — 0 o6annos;

4. [Ipumenenue KOHKPEMHbIX NPUMEPO8

0  nokasamo ymeHue uLIioCmMpupo8amb Mamepual KOHKPemHbIMu NPUMepamu — 2
oanna;

O  npusedenue npumepos evizvieaem zampyonerue — 1 bann,

O  HeymeHue npugooums npumepuvl npu oovsacHenuu mamepuana — 0 dbannos;

5. Vposenv meopemuuecxkozo ananuza

O  nokasano ymenue denams 0000ujeHuUe, 861860001, CPAGHEHUE — 2 OALIA,

O  obobwerue, 86160061, CpasHeHUe 0earmcs ¢ NOMowbio npenooasamensi— 1 baun;

O  noaHoe HeymeHue denamsv 0000wWeHue, 6b1800bl, cpasrenus — 0 bannos,




6. l[Ipezenmayus pechepama

0  nokasano ymeHue denams npezenmayuro — 2 6anna;
O  conposooicoenue pacckaza unmocmpayusmvu — 1 6ann;
O  noanoe neymenue npezenmosams — 0 6annos.
KoauuectBo 6a/u10B: makcumym — 10




4.OueHOYHBIeMATEPHAJIBIIIPOMEKYTOYHOHATTECTALIMH

HaunumenoBanue
OLIEHOYHOI'0
cpeacTsa

3auer

[IpencraBnenue u
coJiep;KaHue
OIICHOYHBIX
MaTepuasoB

Bonpocwl 013 noocomosxu k 3auemy

Koumponupyemvie pazoenvt Ne 1-6.

1. Henenue nepenoca 6 eazax. Bazxocmo. Tennonposoonocmo. Jughghyzus.
Tepmooughghyzusi.

2. [Ipucmenounvie A61eHUS 8 YMEPEHHO pA3PedCceHHOM 2asze. TepmomoneKkyiapHas
paznocms 0asneHull.

3. Kunemuueckue aenus 68 CUIbHO pA3PEHCEHHOM 2d3e.

4. Memoowl uccrnedosanus sA61eHUl NepeHocd.

5. Vpasnenus cocmosanus scuokocmu u niomuulx 2azo. Ilnommocme, cocumaemocmo,
Meni0emKocmo.

6. Aenenue neperoca u peraxkcayuu 8 xcuokocmu. Bazkocmos, mennonposoonocme,
oughpysus u camoougghyzus.

7. Conpomusenenue u menionepeoada  1aMUHapHOM NHOMOKe.

8. KonsexmugHwiii meniooomeH.

9. Typoyrenmuoe 0sudicenue u mypoyieHmuwlil menioooMeH.

10. Mooenu mypbyrenmnocmu. Memoowvl pacuema mypOyieHmHbIX A6ACHUlL 8 2a3e,
AHCUOKOCMU U NIA3Me.

11. Paouayuonnulii meniooomen u paouayuoHHas 2a306as OUHAMUKA.

12. Memacmabunvnvie cocmosinus. Ilepecpes, nepeoxnasicoenue. /lagnenue HACbIUeHHbIX
napos Hao pacmeopom.

13. Tennonposoonocmo u 6s13xk0cmv meepovix mei. YpasHenue menionposoOHOCMU 8
mMeepobIX Meaax, Mmenionpo8oOOHOCMb KpUCMALI08. Mexanuzmbl menionpogooHoCmu 6
OUBNIEKMPUKAX U MEMALIAX.

14. Bsaskocmb u ee nposigieHue npu no2noweHuu 36yKa 8 meepoblx meiax

Kputepuu onenku
U IIKasa
OIICHUBAHHUS

B Oasurax

Hanpumep, uucno 6annos, komopoe modxcem noayuums 00yuaowuiics 3a 3a4em,
cocmasnsiem om 20 0o 40.

IIpu 6vicmasnenuu 6a1108 yuumul8aromcs ciedyroujue Kpumepuu, Hanpu-mep:

3HaHue nonamuu, kamezopuu

IIpasunvrHocmo 6blnoaHeHUs NPAKMU1eCKo2o(ux) 3a0anus(utl)

Braoenue memooamu u mexnonocusimu, 3anianuposanuvimu ¢ PITJ]

Braoenue cneyuanvrvimu mepmunamu u UCnoib308aHue UX NPU omeeme.

Ymenue ob6vacuame, oenams 6b1800b1 U 0000UeHUA, 0AB8AMb AP2SYMEHMU-PDOBAHHbLE
omeemul

6. Jlocuurnocmo u nociedosamenvbHocms omeema

7. lemoncmpayus cnocobHocmu y4acmeosams 6 pazpabomie 0000UeHHbIX 8APUAHNO8
peuenus npodiem

Om 36 00 40 6annos oyenusaemcs omeem, KOMOPLIll NOKA3bIBAE NPOYHBLE 3HAHUSL

gk PR

OCHOBHBIX NPOYECCOB UZYUACMOU NPEOMEeMHOU 00AACmU, OMAUYAEMCS 21y OUHOU U
NOIHOMOU PACKPHIMUSL MEMbL, 8lIAOEHUe MEPMUHOIOSULECKUM annapamom, ymeHue
00BACHAMb CYUHOCD, A61EHULL, NPOYecco8, coObIMuULL, 0elams 8bl800bl U 0000 eHUs,
0asamuv apeyMeHmuposanHvle 0meemsl, NPUEOOUMsb NPUMePbL, C80000HOe Bld0eHUe
MOHON02UYECKOU peublo, 102UYHOCHb U NOCIe008AMENbHOCIb OMEemda.

Om 31 0o 35 6annos oyenusaemcs omeem, 0OOHAPYHCUBATOWUL NPOYHBIE 3HAHUSA OCHOBHBIX
npoyeccos uzyuaemo npeoMemnol 001acmu, OMiu4aemcs 2yOUHOU U NOIHOMOu
packpeimus memvl; 81a0eHUe MEPMUHOIOSULECKUM ANNAPATNOM, YMeHUe 00bIACHAMb
CYWHOCMY, A6lIeHUl, Npoyeccos, cobbimull, 0elams 8bl800bl U 0000WeHUs, 0asamb




apeymMeHmupo8anHvle Omeemnl, NPUEOOUMsb NPUMEPLL, C80O00HOe BllA0EHUE
MOHOI02UHECKOU peyblo, T02UYHOCHb U nociedogamebHocms omeema. OOHAKo
odonyckaemcsi 00HA — 08€ HEMOYHOCMU 8 OMBeme.

Om 20 oo 30 6ann06 oyenusaemcsi omseem, c8udemenibCmayowull, 8 OCHOBHOM, 0 3HAHUU
npoyeccos uzyuaemol npeoMemHou 001acmu, OMAUYAIOWULLCS HEOOCMAMOYHOU 27YOUHOU
U NOTHOMOUL PACKPLIMUSL MeMbl, 3HAHUEM OCHOBHbIX 80NPOCO8 Meopul, ciabo
CchopMUpoBaHHbIMU HABLIKAMU AHANUZA ABAEHUL, NPOYECCO8, HEOOCAMOYHBIM YMEeHUeM
0asams apeyMeHmuposanHvle OmMeemsl U NPUEOOUNb NPUMeEPbl;, HeOOCHAMOYHO
CB0D0OHBIM 8lIAOEHUEM MOHONO2UYECKOU Peublo, T0SUYHOCMBIO U NOCIe008AMENbHOCHbIO
omeema. [lonyckaemcs HeCKOIbKO OUUDOK 8 COOEPAHCAHUU OMEEmd.
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