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(naumenosanue @I'OC BO, nomep u 0ama ymeepoicoenus npukazom Munobpnayku Poccuu)

[Tporpammy pazpaboran(u):

3aB. kadenpoii 0O.B. Kosenkos
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MexaTpoHuka, mpotokoix Ne 10 ot 26.10.2020 .

3aB. kadeapoi O.B. Kozenkos

(noonucw)

[Iporpamma paccmoTpena u o00peHa Ha 3aceJaHuH BhIMycKarotiei kadenpst [IpubopocTpoenue u
MexaTpoHuka, mpoTokosn Ne 10 ot 26.10.2020r.

3aB. kadeapoi. 0O.B. Kozenkor

(noonucw)

IIporpamma onoOpeHa Ha 3acejaHuu y4eOHO-METOANYECKOIO COBETA MHCTUTYTA
LTS, mpoTtokois Ne 2 ot 26.10.2020r.

3aM. nupekTopa uHctutTyTta L[TO B.B.Kocynun

(noonucw)

[Iporpamma npuHsiTa perieHueM Y4eHoro coBera uHctutyra LT
npoTokoia Ne 2 ot 26.10.2020



1. Ilesab, 3212494 U IVIAHUPYEMbIe Pe3yJbTaThl 00y4eHHs 0 TUCHUIIIMHE

Llenpto OCBOEHUSA AUCHUIUIMHBI «SIBIEHHSI MEPEHOCA B JHEPIETHKE» SBISIOTCS: a)
npuoOpeTeHre 3HAHUU O (YHIAMEHTaJbHBIX 3aKOHAX COXPAaHEHHMsS Macchl M 3HEpruu; O)
NpUOOpETEHHE 3HAHUN O MEXaHU3MaX MEPEHOCa UMITYJIbCA, MACChl M SHEPTHH; B) TPUOOpETEHUE
3HAHMM M HABBIKOB [0 YHUCJIEHHBIM METOJaM pacyeTa MOoJied CKOpOCTeH, Temmeparyp Hu
KOHLIEHTPALIUH.

3aayaMu AUCIHUIUIUHBI SBIISIFOTCS:

- HAYYUTh CTY/ICHTOB TEOPETUUECKUM OCHOBAM SIBJIEHUH MepeHoca, GU3NKO- XUMHUYECKUM
npoleccaM rnepeHoca, NpOTEKaIIUM B MHOTO(a3HbIX cpeaax,

- YMETh MPUMEHATH 00IIME MaTeMaTHUYECKUE METOJbI K PEIICHUIO (PyH/IaMEHTAIbHbBIX U
MPUKIAJAHBIX PU3NYECKHX 3a]1ay IEPEeHOca.

KOMHCTCHHI/II/I, (bOpMI/IpyeMBIC y 06y‘IaIOIJ_II/IXC$I, 3aIVIAaHUPOBAHHBIC  PC3YJIbTAThHI
06yquI/151 Mo AUCHUININHEC, COOTHCCCHHBIC C HHIAUKATOPAMU JOCTUIKCHUSA KOMHCTCHHHﬁI

Konn | Kon 3anuaHupOBaHHbIE PE3yabTaThl O0yUEHUS
HAaUMEHOB| H 10 TUCIUIUINHE (3HAaTh, YMETb, BIAJETh)
aAHUEKOMII | HAaUM

[IK-1 |TIK-1| 3names:
Cnoco6Ho| .1 |OCHOBHBICTIOHATHUS,UCIIOIB3YEMbICTPHAHAIN3EABICHUUIIEPEHOCA

CTb Brnan| reopeTnueckneoCcHOBBISBICHUIIIEpEHOCA
Kputuueck| eer | Ymems:
u HaBBI| IPUMEHATHOOLIEMATEMa-THYECKHEMETOABIKPEIICHU IO YH IaMEHTATIbHBIX UTTPHKJIA THBIX (PU3

aHAJTM3UPO| KAMH | MUECKUX3aqadriepeHoca
BaTh KpHUT | Bradems.:
COBPEMEH | 4ec | HABBIKAMHCaMOCTOSITEIbHOIOMIOUCKaHAyYHOHUH(OpMaLMHoCcBOepodeccnoHanbHOAes TeN
HBIC KOT'O | BHOCTUCIIPUMEHEHUEMICTOUHUKOBHAYYHO-TTOMYJISIPHBIXU3JaHUIA, KOMITBIOTEPHBIXTEXHOJIOT U
npoOieMbl| aHaln | Huiso6paboTkuunepeaunuHGopMaluuBpa3IndHbIXpopMax
TEXHUYECK| H3a
on COBp
($bu3uKH, | eMeH
CTaBUTh | HBIX
3a1a4u U | mpo0
paspabaThl| JieM

Batb  |IIK-1|3uams:
nporpamMMm| .2 | (hU3HMKO-XMMHUYECKHECBONCTBACPEIUCBONCTBAMEK(DA3HBIXIPAHUI]
y ®op | Vmems:
HCCIIEI0BA| MYJIH | peIlIaThbOCHOBHBIE32/1aYUTEOPHUHUITPUMEHATHPACYETHIKKOHKPETHBIMTEXHOJIOT MU ECKUMITPOLIEC
HUS, pyeT | caMu00BsCHEHUIOTIPUPOHBIXABIICHU N
BbIOUPATH |3a1a4| Brademo:
aJeKBaTH | U U | IpUEMaMHUYUCIEHHBIXMETOI0BPACUETANONICHCKOPOCTEH, TeMITepaTypHUKOHIIEHTPAINii;BTOMYHN
bIe pa3pal cnecnoMoNIbIONaKeTOBIPUKIIAIHBIXIIPOTPAMM
CHOCcOObI H| GaThI
METO/bI | Baer
pelieHus | mpor
SKCIEPHM | paMM
CHTAJbHBI | Y
XH HUCCII

TCOPCTUYC| €10B
CKHUX aHUuA




IIK-1 | IIK-1.| 3uamu:
Crnoco| 3 |MeTOIBIpEIICHUA3aJau0TIPEICICHUATIONEHCKOPOCTEH, TeMITepaTypUKOHIIEHTPALIHA
onoct | Beiou| Yuems:

b paet | 000CHOBaHHOTIOAOMPATHMETOABLIIAPEIICHUA3a0a4 TN CLIUTLTHHBI
KpUTH | crioco| Brademu:
4yecku | Obl M | TpreMaMHUpeIICHUA3aaYHII00TIPEICICHUIONIONCHCKOPOCTEH, TeMITEpaTypHUKOHIIEH TP
aHaiu | MeTo

3UPOB| BI
aTp | perie
coBpe| HUS

MCHH | 3KCIIC

pic |[IK-1.|3uameo:
npo6s| 5 |OCHOBHBICCOBPEMEHHBIEMETOI0JIOTMYCCKUE, TEOPETHUECKACHIKCIICPUMEHTATbHBICTIONXOIBIKITPO
embl | Brian [BeneHnroHayuHbIXUCCIEA0BAHI;0CO0EHHOCTHKH IKOTOCOCTOSHUSBEILIECTBAUCTaTUCTUUECKAATE
TEXHHU| €€T |OPUSKHAKOCTEH
yecko | coBpe| Vmemn:

i | MEHH |UCTIOJIb30BaTbMETOIbIUM CIIEHHOMOIIEHKUTIOPS IKABEINYMH, XapaKTEPHBIX JUISIPA3 TN YHIXITPUKIIA]T
¢Gu3HK| BIMU | HBIXpa3AeJ0B(OU3HKH;UCIIOIb30BaAThOCHOBHBIE3aKOHBI (P3N KUBHHKEHEPHON IEATEIBHO CTH; UCIION
U, |Teope|b30BaThNONYUYEHHBIETEOPETUYECKNE3HAHNABIIPOBEICHUNHAYYHBIXHCCIIEI0BaHHM;yMEeThaHAIN3H
CTaBM | THYEC| poBaTbHAYYHBIECTATHUIIOTEMATHKEAAHHOTOKYpCa

Tb | KUMHU|Bradems:
3aja4 | MpoO [ KITacCHYeCKUMHUITPEICTaBICHISIMU .cepreiiboiibMepa;cooTHOmEeHnEePI0epraoceKTpaIbHBIXTEP
U U | JIeMa |Max;KoMOMHalmoHHoronpuHIKnaPuTa, reopunbopa;HaBbIKaMUpabOTHICOCTPaBOYHON, IEPUOIU
paspa| MU [ygeckoiun
0aThIB | TEXHU| MOHOTpa(UYeCKOMINTEPATYPON IIIIpEeICHUIKOHKPETHRIX3a1auB001aCTHCOBPEMEHHOTOMETAILIIO
aTh |4Y€CKO|BeICHUS
mporp| #
ammy | pusn
uccie| Ku
JOBaH
us,
BBIOHUD
aThb
aJleKB
aTHbIE
CIOCO

ObI U

2. MecTo aucuumiudbl B ctpykrype OIIOII

Juctiumivaa SIBjeHus mepeHoca B IHEPTeTUKE OTHOCHTCS K YacTd, popMupyemMoit
y9acTHUKaMH 00pa3oBaTeIbHBIX OTHOIICHHWH y4eOHOTro IUIaHA 10 HAMPAaBJICHUIO MOATOTOBKH
16.04.01 Texnuueckas dpuszmka.

Ko x| IIpemm
OMII€E| ECTBYIO [ocnenyromuue qucuUIUIMHEL (Moaynu), npaktuku, HUP, np.
TEHL| Iue




VYyebnas MPaKTUKA (Hay4yHO-
VK-1 UCCIIEI0BATENIbCKAS pabora (nomyuenue

MEPBUYHBIX HABBIKOB HAy4YHO-

MCCJIEIOBATENBCKON paboThI)

VYyebnas MPaKTUKA (Hay4yHOA
VK-2 UCCIIEI0BATENIbCKAS pabora (nomydenue

MEPBUYHBIX HABBIKOB HAy4YHO

HCCJIEIOBATENBCKON pabOThI)

VYuebnas MPaKTUKA (Hay4uHOA
VK-3 HCCIIeI0BaTENIbCKAs pabora (momyuenue

MIEPBUYHBIX HABBIKOB HAYYHO

UCCJIEIOBATENBCKON pabOThI)

VYuebnas MPaKTUKA (Hay4yHOA
VK-4 HCCIIeI0BaTENIbCKas paborta (momyuenue

MIEPBUYHBIX HABBIKOB HAyYHO

HCCJIEIOBATENBCKON pabOThI)

VYyeOHas IIpaKkTHUKa (Hay4HO
VK-5 HCCIIeI0BaTENIbCKas paborta (momyuenue

MIEPBUYHBIX HABBIKOB HAyYHO

HCCJIEIOBATENbCKON pabOThI)

YyeOHas MIpaKkTHKa (Hay4HO
VK-6 HCCIIeI0BaTEIbCKas pabora (momyuenue

MIEPBUYHBIX HABBIKOB HAyYHO

UCCJIEIOBATENbCKON pabOThI)

YyeOHas MIpaKkTHKa (Hay4HO
OIK-3 HCCIIeI0BaTEIbCKas paborta (momyueHue

MEPBUYHBIX HaBBIKOB HAy4YHOA

HCCIIEI0BATENIbCKOM paboThI)

VYuebnas MpaKkTHUKa (HayuHOA
OIK-5 HCCIIeI0BaTEIbCKas paborta (momyueHue

MEPBUYHBIX HaBBIKOB HAy4YHOA

HCCIIEI0BATEIILCKOM paboThI)

VYyeOHas MpaKkTHUKa (Hay4HOA
OIK-7 UCCIIeI0BaTeNIbCKast pabota (moydenue

MEPBUYHBIX HABBIKOB HAYYHOA

HCCJIEI0BATENIbCKOM paboThI)

OTtaenpHBIE TTIaBbI TEIIOMAcCOOOMEHA
IK-1 [TpousBoacTBEHHAs TPaKTUKA (MIPEAAUTIIIOMHAS

MIPaKTHKA)

OTtaenbpHBIE TTIaBBI TEIIOMACcCOOOMEHA
[1K-2 [TpousBoacTBEHHAS MTPaKTHKA (MPEAIUTIIIOMHAs

MIPaKTHKA)

J1J1st OCBOCHUS TUCTIUTIITUHBI 00 YJArONTUICS JOIKEH:
3HaTh: OCHOBHBIE (YHIAMEHTAIbHBIE 3aKOHBI TEPMOJMHAMHUKA W (DU3UKH, TOHATUS H
OTIpeJICIICHNE OCHOBHBIX TIOHSATHIA B TEXHHYECKOU (DU3UKE, OCHOBBHI MATEMATHYECKOTO aHAIN3a U

Teopun auddepeHnnanbHbIX YpaBHEHUN.

VYMeTh: a6CTpaKTHO MBICJINTb, CaMOCTOATCIBHO an06peTaTI> n HCIIOJIB30BAaTH B
HpaKTquCKOI;'I ACATCIbHOCTH HOBBIC 3HAHUA 1 YMCHUSI.
BJIaI[eTBI MCTOAAMHM HAY4YHOI'O IIOMCKA H p33pa60TKI/I HOBBIX IIOAXOAOB M MCTOJOB K

pelieHuo MpodecCuoHaNIbHBIX 3a/1a4.



3. CTpyKTYpAa U coiep:KaHUue N CIUIJINHbI

3.1. CTpyKTypaaucUMILIHHbI

O6m1as Tpy10€MKOCTh JUCHUILTMHBI cocTaBiisieT 3 3aueTHbIX(bie) equnuli(bl) (3E), Bcero

108 wyacoB, u3 KOTOphIX 26 4YacOB COCTaBIse€T KOHTaKTHas paboTra oOydaromierocs ¢

MperIoaBaTcjicM (SaHSITI/ISI JCKOMOHHOI'O THIIA 8 gac.,

3aHATHA CCMHHAPCKOro THIIA

(mpakTHUYeCcKHe, CEMUHAPCKUE 3aHATHUSA, J1abOpaToOpHble paboThl U T.N.) 16 Yac., TpynnoBbie U
MHIUBUAYyalbHbIE KOHCyNIbTauuu 0 yac., npueM sk3amena (KIIA), 3adera ¢ onenkoit - 1 yac.,
caMocTosiTeIbHas pabora oOy4aromierocs: 82 yac, KOHTPOJIb camocTosaTenbHoi padoTsl (KCP) -

2 4ac.

. Bcero | Cemectp
BunyuebHoiipaboThl qaCOB
1

OBLIAYA TPYJOEMKOCTDb JUCHUITJIMHbI 108 108
KOHTAKTHAS PABOTA OBYYAIOIEI'OCA
C ITPEIIOJJABATEJIEM, 26 26
B TOMYHCIIE:
Jlexrmonnbie3ansaTus (JIek) 8 8
[Mpaktuyeckuezanstus (I1p) 16 16
KoHnTposs camocTosTenbHOM paboThl M MHAs KOHTaKTHas paboTa 5 5
(KCP)*
CAMOCTOSTEJIBHAA PABOTA OBYUAIOIIET'OCA

; 82 82
(CPC):
[ToaroroBka kK MPOMEKYTOUHOM aTTECTAIIUHU B (popMe:
(3auer)
OOPMA [NPOMEXYTOYHOUATTECTALINU 3a 3a

3.2. Conepskanue TMCUMILIMHBI, CTPYKTYPHPOBAHHOE 10 Pa3/iesiaM U BUAAM 3aHATHI

BrJIouasg CPC

Pacnpenesienne Tpy10eMKOCTH
(B yacax) mo Bujam y4eOHOi padoThbl,
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Cpnauazauera / 5xK3aMeHa

HUTtoro

®opMupyemMble pe3yabTaThl 00yUYeHH s
(3HAHUSA, YMEHH S, HABBIKH)

Jlureparypa

@ opMBITEKYLIETOKOHTPOJISIyCIIEBAEMOCTH

DopMBIIIPOMEKYTOYHONATTECTALMM

MakcuMaJIbHOEe KOJHYECTBO 0aJ1JI0B IO

(V)

- PEMTUHIOBOM cuUcTEMe

0AJLJILHO

Pazgen 1. (DYH,Z[aMCHTaJ'IBHBIC 3aKOHBI MOJICKYJISIPHOTO IICPEHOCA, COXPAaHCHUA MACChI SHCPI'UH U UMITYJIbCAa




1.
OyHAaMEHTAJIbHBI
e 3aKOHBI
MOJIEKYJISIPHOTO
MepeHoca,
COXpAaHEHUsI MAaCChI
SHEpPruu "
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
-BI,
TK-1.5
31,
TK-1.5
V1,
TK-1.5
-B1

P3

10

Paznen 2. SIBnenus nepenoca u ypaBHeHHe OajlaHca




2. SBnenus
nepeHoca "
ypaBHeHHUe OanaHca

12

15

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

JdI.1,
J2.1

P3

10

Paznen 3. TeopusimonoOust




3. Teopusimomoous

17

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
-BI,
TK-1.5
V1,
TK-1.5
-B1

P3

10

Paznen 4. 'unponnHaMuYecKasCTPYKTypanoToKa




4,
IM'maponnHaMuyecKasCTpyKTypanoToKa

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. OcHoBBITIPOIIECCOBMAacCOOOMEHA




5.
OCHOBBITIPOIIECCOBMACCOOOMEHA

16

22

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
-BI,
TK-1.5
V1,
TK-1.5
-B1

P3

10

Paznen 6. OCHOBHBIC 3aKOHOMEPHOCTH MPOIIECCOB MACCOOOMEHA




6.

OCHOBHBIE3aKOHOMEPHOCTHUIIPOIIECCOBMACCOOOMEHA

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

V1, [JI1.1,
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

3aueT

40

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

100

3.3. TemaTHYeCKUUIIAHJICKIIMOHHBIX3AHATH I

Howmeppazaena
JUCIUTLTAHBI

TeMBUIEKIIMOHHBIX3aHITHHU

TpynoeMKoCTb,
qac.

1

Hpe):[MeT U 3a/1a49¥ Kypca SABJICHUS IIEPEHOCA

1

OcHOBHOE OanaHcoBoOe
COOTHOIIEHHE. AHAJIOTHS IpouecCoB
IepeHOoCa CY6CTaHI_II/II/I. 3aKoHBb]
MOJICKYJISIPHOT'O mepeHoca.

I'unpoaunamuveckoe nogooue. TeroBoe
noaooue. MaccooOMeHHOE
(mudpdy3uonHoe)  momobue  (momobue

OO111e NOHATHUS O CTPYKTYpE MOTOKOB

OO6mme mnonsTus. Pa3zoBoe paBHOBECHE.

JBmwxymias cuna MmaccoooMeHna. OCHOBHBIE
pa3mMepbl MAaCCOOOMEHHBIX almnapaToB

Bcero

O N DN

3.4. TemaTHYeCKMIAMIAHNPAKTUYECKUX3AHATH A




Ii[i{%}ii%ﬁfgfla TeMBIIPaKTUYECKUX3aHATHI prnoqe;\(q;(ocu,
1 OcHoBbIMaccooOMeHa 2
2 AbGcopbuus 2
3 KputepuanbHbieypaBHEHUS IBHKESHUSHKUIKOCTH 2

Mogens wuneanbHoro BeiTecHeHus: (MUB). Mogens uaeanbHOro
4 nepememnBanus (MUII). Sueeunasmonens. Judpdysnonnasmonens 2
5 MarepuanbHbiii 0anaHc u paboyasi AuarpaMMa MaccooOMeHa 4
6 YpaBHEHUS MacCOOTIa4uM M Maccolepeadn 4
Bcero 16

3.5. TemaTuyeckuiinIanIadopaTopHBLIXPAOOT

JlanHbIi BU pabOThI HE IPEYCMOTPEH YU4E€OHBIM TIJIaHOM

3.6. CamocTosiTeIbHASAPA0OTACTYIEHTA

i‘y’fﬁiﬁfpﬁ:ﬁ Buz CPC Conepanue CPC pr’l‘fa“gf“’“‘”
1 Pemennesamay 10
2 Pemennesamay 12
3 Pemennesamay 14
4 Pemennesamay 14
5 Pemenunesamnay 16
6 Pemenunesamnay 16
Bcero 82




4. O0pa3oBaTeIbHBIETEXHOJIOT UH

IIpu npoBeneHnH y4eOHBIX 3aHATUNA MCIOJB3YIOTCS TPaJULMOHHBIE 0Opa3oBaTEIbHbIC

TCXHOJIOTHHU (JIGKI_[I/II/I B COYCTaHHMU C TPAKTHYCCKUMH 3aHATUSIMU,

7a0opaToOpHBIMU  pabOTaMHu, CaMOCTOSITENIbHOE HW3YYEHHE

CEMHUHApaMM M C

OMPENENCHHBIX Pa3JeioB) U

COBPEMEHHbBIE 00pa30BaTE/IbHbBIE TEXHOJIOTMH, HAIpaBICHHbIE HA OOECIEYEHUE Pa3BUTHUS Y
oOy4YaromuXxcs HaBBIKOB KOMAaHAHOW padOThl, MEXIMYHOCTHOW KOMMYHUKAIUU, HPUHSITHS
pELIEHNH, JINJEPCKUX KAYECTB: MHTEPAKTUBHBIE JICKIUH.

5. OueHunBaHMepe3yJIbTATOBOOYYEHUSI

OueHnBaHuEe pPE3ylabTaTOB OOY4YEHUsS M0 JUCHUIUIMHE OCYIIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH, MMPOBOIUMOTO 10 OambHO-peTHH-TOBOM cucteme (bPC), n
MTPOMEKYTOYHOU aTTECTALIUU.

O000111EHHBIE

KpUTEpUHU

N IIKaJla

OLCHHUBAaHUA

YPOBHS

c(hOpMUPOBAHHOCTHU

KOMIICTCHIIH (I/IHI[I/IKaTOpa JOCTHIXKCHUA KOMHCTGHL[I/II/I) 10 uTOraM OCBOCHUA AUCIIHUIIIINHBI:
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BOPUTEIHHO BOPUTEIBHO
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TPCOOBAHUM, |\ 1610 HerpyOBIX OMIHOOK COOTBCTCTBYIO |14 iroToBKH, 63 OMHGOK
HUMEIT MECTO eM
rpyobIe nporpamme,
ITpH pemieHum [IponemoncTpu
CTaHIAPTHAIX pOBaHbl — BCC
3ayau He OCHOBHBIC HpOI[eMOHCTpI/IpOBaHBI BCC€|
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OCHOBHBIC OCHOBHBIEC OCHOBHBIC  [3HAHUU HUXKE
OCHOBHELG TIOHATHA, HCTIOTHIYCMBIC TTOHSTHS, TTOHSTHS, MTOHSATHS, MHHUMAJIbHOT
. UCIIOJIb3YEMBI | HCIIONIB3yeM |HMCIIOIb3yeM |0 TpeboBaHus,
MIPU aHAJIM3€ SBJICHUM IIepeHoca
€ MpY aHaJIu3E | bIe pH| bie npu| 10IIyCKaeT
SIBJICHUH aHalln3e aHalIn3e rpyosie
nepeHoca SIBJICHU SIBJICHU OmKOKH
KA MK-1. 3Haer
1 TEOPETHYECK VpoBes
u HOBBI .
3HaeT € OCHOBBITT,4x0 sHaer |3HanwMil HiKe
SIBJICHUM
N TEOPETUYECKU c TEOPEeTUYECK | MUHUMAIHHOT
TEOPETHUECKUEOCHOBBISIBIICHUITIEpE IepeHoca,
e OCHOBBI He  OCHOBBI|O TpeOOBaHUS,
Hoca SIBIICHUI pu - OTBCTQ ¢ b e nmi JIOIyCKaeT
MOXET
nepeHoca nepeHoca rpyObie
JOTTYCTHUTD OLIHBKIL
HECKOJIBKO HE
rpyOBIX

YMmeTn




YMeeTr npuMeHsTh

oOmme B 1eJoM|
IIpu pemenun 3anau
YMeeT nmpUMEHSITh| MAaTeMAaTUYECKH € | IeMOHCTPUPYET
HE  JIEMOHCTPHpYET
npUMEHATh  oOIue|o0mmme METO/IbI K| yMeHue
YMEHHE  TPUMEHSTH
MaTeMa-THYECKHUE |MaTeMaTHYeCKH € |peHICHUIO MPUMEHSITH 00IIHE oe
METOJIbI K PEIICHUIO| METO/IbI K| GyH/1aMEHTaIbHBI | MAaTEMaTUUECKHU €
MaTeMaTHYeCKU e
(byHIaMEHTAIBHBIX |pEIICHUIO X M PUKJIAHBIX | METO/IbI
METO/IbI K PEeIICHUIO
" MPUKIATHBIX| QyHIaAMEHTATBHBI | QPU3NYSCKUX 33]1a4| PEIICHUIO
(GyH1laMEHTaJIbHBIX U
bu3nveckux  3a7adlX U MPUKIATHBIX |TEepeHoca, dbyHIaMEHTAIbHBI A
nepeHoca (u3HUecKrX 3ajad [ TONyCKaeT  TPH|X U MPUKIATHBIX
¢usznueckux  3aaay
nepeHoca 3TOM psa| pusnueckux 3agay
nepeHoca
HEOOJIBIIINX nepeHoca
01112 (0N
Bnaners
Buiageer Buianeer
HaBBIKaMU HaBBIKaMU
HaBBIKaMU
CaMOCTOSITENIBH | CAMOCTOSITENIbH
CaMOCTOSTEIIEHOTO
.|oro MOWCKa| OTO TIOWCKA
MOWCKAa  HAy4JHOMU . .
Hay4JHOI HAyIHOM
uHpopmanuu 0
. nHpopmanuu  o|MHpoOpMaUMU O
cBOCH . o
.. [cBOEH cBOCH
npodecCHoHaATBHOM
npodeccuonanb |npodeccuonans |Mmeercs
NeSITeIbHOCTH ] . .
DHMCHEHIEM HOM JeSATeNIbHOCTH|HOM AeATeIbHOCTH| MUHUMANbHBII He
I/IETOLIHI/IKOB C TNpUMEHEHHEeM|C NpPUMEHEHHEM|[Ha0Op  HAaBBIKOB|MPOJAEMOHCTPHUPOBAH
HAVIHO HMCTOYHUKOB HUCTOYHUKOB JUTSE penieHus| bl 6a30Bble HABBIKY,
HO}I"ILIJ'IH HELX Hay4yHO- Hay4YHO- CTaH/IapPTHBIX JOMYILIEHbl  TpyOble
I/ISIL;IHI/Ig MOMYJISIPHBIX MOMYJSIPHBIX 3ajad, MHOT0| OIIUOKH
’ W3JTaHNMH, W3TaHNMH, (1185010} 8
KOMITBIOTEPHBIX
9 KOMITBIOTEPHBIX [ KOMIIBIOTEPHBIX
TEXHOJIOTUI TUtst 9 .
TEXHOJIOTHI  JJIsi| TEXHONOTUH IS
00paboTKn 7|
00paboTku u| 06paboTKH u
nepenaun
nepenadn nepenadu
nHpopMaruu B
undopmarun  B|uHpOpManUu B
pasnnuHbIX hopMax
Pa3IUYHbIX pa3IMYHBIX
dhopmax. dbopmax.
3HaTh
3naer usiKo 3naer  ocosHbre| | 1OXO 3HacT
bu3uKo- OCHOBHBIC YpoBeHb 3HAHUU
(UBUKO-XMMHUYECKH | XUMUYECKHE dusnko-
[1K-1. |e cBolicTBa cpex M |CBOIMCTBA Cped U XIMIHCCKHC HIDKE MUHMMATBHOTO
5 ' cBOMCTRA p cBOMCTBA p cBojicTBa cpeqn | XAMUHUCCKHC TpeboBaHus,
MeX(a3HbIX TpaHuLl [ Mexda3HbIX CBOHCTRA crotioma | |ronyexaet  rpyGie
P B MexpazHbIX CBOMCTBA OIUOKU
P rpaHuI Mex(a3HbIX
T'paHuUIl

YmeTn




B LEJIOM
YmMmeer peuiaTtb
YmMmeer pemath nemoHctpupyert [Ipu pemienun 3amadq
pemiaTb OCHOBHbBIE OCHOBHEIE 3a1a4u
OCHOBHEIE yYMEHUE pellaTh|He JIEMOHCTPUPYET
3a/1a4yu TEOPUH U TEOPUU U TPUMEHSTH
3a/1a4u TeOPUHU OCHOBHEIE yMeHHUe pemiaTh
MIPUMEHSATD pacyeTsl K
U TPUMEHSATH 3a/1a4d TEOPUHU |OCHOBHBIC 3aJ1a4
pacyeTsl K KOHKPETHBIM
pacyeTsl K U [PUMEHSTH|TCOPUH H TIPUMEHSTH
KOHKPETHBIM TEXHOJIOTUYECK UM
KOHKPETHBIM pacyeTsl K| pacueTsl K
TEXHOJIOTUYECKUM npoiieccam u
TEXHOJIOTUYECK KOHKPETHBIM  |KOHKPETHBIM
npoueccam u 0OBSICHEHUIO
UM IIpo1ieccam . |TexHonornyeck | TexHosornyeck AM
00BICHEHUIO MPUPOJTHBIX SIBIICHUM,
1 00BSICHEHUIO UM IIpoleccaM |mporeccam H
MIPUPOTHBIX JOTIYCKAeT MPU 3TOM
. IIPUPOJHBIX U OOBSICHEHUIO |00BSICHECHHUIO
SIBJICHUH . pan HEOOJILIINX o
SIBJICHUH MIPUPOTHBIX MIPUPOTHBIX SIBJICHUM
orndoK ~
SIBIICHUI
Bmagets
Bmaneer
IprueMaMn II MOHCTPHUPOBAHBI
MpHeMaMH puema POJEMOHCTPUPOBA
YHUCIEHHBIX 0a30BBIE HaBBIKA
YHUCJIEHHBIX
METOI0B BlazeHuss mpuemamu|lmeercs
METOJIOB  pacyera . o
o . |pacdera mosel [YMCIEHHBIX METOJOB|MUHUMAILHBIN |He
TOJIe CKOPOCTEH, . N
TeMIEDaT | CKOpocTeti, pacueta MoJIeH | HAOOp HABBIKOB|IIPOJIEMOHCTPUPOBAHBI
KOHHGET zinﬁ' s TEMIIEpaTyp H|CKOPOCTEH, Ui pereHwus|0a30BbIe HaBBIKH,
ToM Ifncne > . KOHIICHTPAILIHIL; | TeMIIepaTyp U|CTaHIAPTHBIX  |IOIMYILEHbI rpyobIe
B TOM YHCJI€ C |KOHIICHTpAIMiA; B TOM (3a1a4, MHOT'O|OIIHNOKH
MOMOIIBIO ITAKETOB
MOMOIIBIO YHCI€ C IIOMOIIBIO|OMIMOOK
MPUKIaAHBIX
MaKEeTOB MaKETOB MPHUKJIATHBIX
MporpamMm
NPUKIAAHBIX  |mporpamm
nporpamMm
3HaTH
IImoxo  3HaeTt
3HaeT METOIbI
METOJIbl  PEIICHUS 3Haer ocHoHpe| O CHOBHBIC o
peleHus 3aaad METO/IbI YpoBeHb 3HAHUH
ajat onpeneaeHus METO/IR! PCIICHIA HIDKE MUHUMAaJILHOTO
onpeeIeHus p N 3a7a4 oIpeieIeHus PCLLICHNS 337129
o . |IOJICH o ~ |OIpeaeIICHUA Tpe6OBaHI/I${,
MOJIeH CKOPOCTEH, N nojei CKOpOCTEH, 9
CKOpOCTEH, Honei JIOITyCKaeT rpyobie
TeMIeparyp Hu TEeMIIepaTyp Hu .
¥ TEMIICpAaTyp H o CKOpPOCTEU OIIINOKHU
KOHIIEHTPALNI . |KOHIIEHTpaluii ’
KOHIIEHTpaLUi TeMIlepatyp u
KOHIIEHTpALMI
YMeTb
I1K-1.3
Vaeer VYmeer oOocHOBaHHO|B LEJIOM
000CHOBAHHO 060CHOBAHHO noa0upaTh MeToIbl| ieMoHcTpupyeT [[Ipu  pemenun 3amay
M0I0MPaTh METOIbI O XGHPATS JUIsL  pelIeHUs] 3a/ia4y| yMEHHe HE JIEMOHCTPUPYET
TSt penieHus P JMCUMITIMHEL, noa0upath yMEHUe noa0MpaTh
METOIBI TS
3a51a4 ONYCKAaeT IIPU STOM|METOIBI JISI|METOOBL IS PEIIEHUS
A peuieHus 3aaad Aoty P a A AbL JUIA P
TUCIUATLINHEI pan HEOOIBIINX| pelIeHus 3a1a4 |3a1a4 AUCIUTITHHBI
TUCIUAIIINHEI
OIINOOK IUCIUIIINHBI

Bnaners




[IponemoncTpupoBa

Bnaneer HNwmeercsa
nprueMamMmu Hbl 0a30BbIE HABBIKU .
nprueMamMmu MHUHUMAaJIbHBINA He
peuieHus  3a7auu BJIQJICHUSI TIpHEMaMu
pelieHus  3ajJa4d HaboOp HABBIKOB|IPOJIEMOHCTPHPOBA
[0  OMpENEICHUIO pelieHus 3a1a4u 1o
N . |0  ompeneraeHuIo .|t pelIeHus | Hbl 0a30BbIC HABBIKU,
MoJIe CKOPOCTEH, N . |OTpENeNIeHUIO MOIeH
MOJIEH CKOPOCTEH, N CTaHIAPTHBIX JIOTIYIIIEHBI  TPYObIe
TEeMITeparyp 51 CKOPOCTEH,
. TEMIIEPATYP 5 3a1ad, MHOI'0|OIIMOKH
KOHIICHTPAIAN . TEMIIEPATYP 5
KOHIEHTpaLH o omrnboK
KOHIICHTPAIUH
3HaTh
3HaeT OCHOBHEIE
ITimoxo 3HAET
3HaeT OCHOBHBIE|COBPEMEHHBIE
OCHOBHBIE OCHOBHBIE
COBpPEMEHHBIE METOJ0JIOTHYEC KUE,
COBpPEMEHHBIE COBPEMECHHBIC
METOI0JIOTHYEC TEOPETUICCKHE 5
METOIOJIOTHYECKHA METOI0JIOTHYEC
KHe, IKCIIEPUMEHTAIHLHBIC
€, TEOPETUUECKHE U KHE,
TEOPETUICCKUE  H|IT0IXO0/IbI K
AKCIIEPUMEHTAIIbH TEOPETHYECKUE U .
IKCIIEPUMEHTAIIbH |TTPOBEICHUIO YpoBeHb 3HAHUH
ple  MOOIXOIbI K AKCIIEPUMEHTAIIbH
ble TIOAXOMIbl K|HAay4HBIX HIKE
I1K-1. {npoBenenuro MPOBEICHUIO HCCJICIOBAaHMIA, pl€ MOAXOAbl K|MHHMMAaJIBLHOI'O
5 |Hay4YHBIX Hay4HBIX 0COOEHHOCTH MIPOBEACHUIO TpeOOBaHU,
HCCIICIOBAHMIA; HCCIENOBAHMIT; JKHUJKOIO COCTOSIHMS [HAYYHBIX JIOTyCKaeT rpyobie
0COOEHHOCTH HCCIIEIOBAHNM;
0COOEHHOCTH BEIlECTBA 51 OILINOKHU
SKHJIKOTO 0COOEHHOCTH
SKUJIKOTO CTAaTHUCTHYECKAS
COCTOSIHUSI . |’xuakoro
COCTOSIHUSI TEOPHS KHUIKOCTEH,
BEIIECTBA U COCTOSIHHUS
BEIIECTBA U|TIpH OTBETE MOXKET
CTaTUCTHYECKAS BEIlECTBA U
CTATUCTUYECKAasl  |JIOMYCTHUTH
TEOPHS )KUJIKOCTEH . CTAaTUCTUYECKAs
TEOPHS KUJKOCTEH | HECKOJIBKO He

rpyObIX OMIHOOK

TCOpUA )KHHKOCTCﬁ

YmeTn




HCI0JIb30BATh METO/IbI
YUCJIICHHOW  OLICHKHU
HopsiJIKa BEJIMYMH,
XapaKTEePHBIX JUISL
pa3IUYHbIX
MIPUKJIAIHBIX Pa3JIeNoB
¢bu3uku;
HCII0JIb30BATh
OCHOBHbBIE 3aKOHBI
¢buzuku B
MHKEHEPHOU
NeSITENIbHOCTH;
HCI0JIb30BATh
MOJTy4YE€HHBIE
TEOPETUUYECKHE

3HAHUSA B HpOBe)IeHI/II/I
Hay4YHBIX
HCCIIEIOBAaHUI; YMETh
aHaJIM3UPOBATH
HAay4YHbIE CTaTbU IO
TEMAaTUKE JTAaHHOT'O

Kypca

YmMmeer
UCII0JIb30BaTh
METO/IbI
YUCJIEHHOU
OIIEHKH TIOpsI/IKa
BEJINYMH,
XapaKTEPHBIX
JUTSL pa3IMYHbBIX
MPUKIIATHBIX
paszuenos
¢u3nky;
WCII0JIb30BaTh
OCHOBHBIE
3aKOHBI (PU3UKHU
B HMHXXEHEPHOMU
NESITETbHOCTH;
WCITOJIh30BaTh
MOJTYYCHHBIC
TEOPETHIECKUE
3HAHUS
MPOBEACHUH
HAy4YHBIX
HCCIICIOBAHUM;
YMETh
aHaJIM3UPOBATH
Hay4HbIE CTaTbU
o TEMATHKE]
JAHHOTO Kypca

B

YmMmeer
HCIO0JIb30BaTh
METOIbI
YHUCIICHHOM
OLICHKH TOpsI/IKa
BEJIMYMH,
XapaKTEePHBIX
JUTSL pa3JIMYHbBIX
TIPHKJTATHBIX
pasnenoB
bu3nky;
HCIO0JIb30BaTh
OCHOBHEIE
3aKOHBI (PU3UKHU
B HMH)XXEHEPHOU
JIeSITEIIEHOCTH;
HCIO0JIb30BaTh
MOJTYYCHHBIC
TEOPETHIECKUE
3HAHUS
MIPOBEACHUH
HAyIHBIX
HCCIIETOBAHNM;
yMETh
aHaJIM3UPOBATH
Hay4HbIE CTaThbU
o TEMAaTHKE
JAHHOTO Kypca,
JOTIyCKaeT TIpH
3TOM pan
HEOOJIBIITNX
OoIInOOK

B|

B 1eJIoM|
JIEMOHCTPUPYET
yMeHUue
UCII0JIb30BAThH
METO/IbI
YUCJIEHHOU
OIICHKH TOPsI/IKa
BEJINYUH,
XapaKTEPHBIX
JUTSL pa3JIMYHbIX
MPUKIIATHBIX
pa3zenoB
bu3uky;
WCIIO0JIh30BATh
OCHOBHBIE
3aKOHBI (PU3UKU
B HMHXEHEPHOU
JIeSITeTLHOCTH;
WCIIOJIH30BAaTh
MOJTyYCHHBIC
TEOPETHIECCKUE
3HAHUS
MIPOBEACHUHT
Hay4HBIX
HCCIICTOBAHUII;
yMETh
aHaJIU3UPOBATH
Hay4HbIE CTaTbU
o TEMATHKE
JTAHHOTO Kypca

B

IIpu  pemenun
3a1a4 HE
JIEMOHCTPUPYET
yYMEHUE
UCII0JIb30BATh
METO/1bI
YUCJICHHOU
OLICHKU TMOpsiIKa
BEJIMYUH,
XapaKTEePHbIX
JUIS pa3iIMYHbIX
MPUKIIATHBIX
pazzenos
¢bu3uky;
HCII0JIb30BaTh
OCHOBHBIE
3aKOHBI (U3UKH
B HMH)XEHEPHOU
JIeSITeNIbHOCTH;
HCII0JIb30BATh
MOJIy4YeHHbIE
TEOPETUYECKHE
3HAHUA
MIPOBEACHUU
Hay4HBIX
HCCIICTOBAHUIA;
yMETh
aHAJIM3UPOBATh
Hay4HbIE CTaTbU
o TEMATHKE
JTAaHHOT'O Kypca

B|

Bnanets




Braneer [IponemoHncTpu

KJIACCHUYECKUM |POBAHbI

u 0a30BBIMH

npexncrasieHy (HaBbIKaMu
KJIACCUYECKUMM |5 MU: cepuen |KIACCHYICCKOro
npeacrasieHusM |bonbmepa; IIPEACTABIICHNA
u: Cepueli|COOTHOLIEHHE cepuei
BonbMepa; Punbepra  o|boibmepa;
COOTHOILIEHUE CHEKTpaJIbHbIX | COOTHOLICHUC
Puntepra o| Tepmax; Punbepra 0
CIIEKTPaJIbHBIX KOMOMHAIMoOH |CHEKTPAIBbHBIX
TepMax; H oro| T€pMax, He
KOMOWHAITMOHHOT | TPHHIINATIA KOMOMHAIMOHH IIPOJAEMOHCTPHU
0 npuHimnal Putua, reopun |00 TPUHIHAIA ImeeTcst MHHHUMAaJIbHBII| pOBaHbI
Putna,  Teopuwn|bopa; Putiia, Teopun |paGop HaBbIKOB s penieHus|6a30Bble
bopa; HaBbIkaMU |HaBbIKaMU bopa; CTaHJApPTHBIX 3aJa4y, MHOI'O|HaBBIKH,
paboTsl co| paboThI co|HaBbIKaMu omuboK JIOTTYIIIEHBI
CIIPaBOYHOM, crpaBoyHoif, |PabOTHI co rpyOsbie
TIEpUOIMYECKOH U|Teproaudecko |CIIPaBOYHOM, OIINOKH
MOHOTpaduuecko |1 u NIEPUOTUIECKO
it nmreparypoii| MoHOTpaduyec |1 U
JUTS penienus| K oif| MOHOTpadutec
KOHKPETHBIX muteparypou  |K oi
3ajiau B 00MacT! |1 pemenus|THTEPaTypoit
COBPEMEHHOTO  [KOHKpeTHBIX |Ad  PCLICHHA
METAJUIOBEJCHUS |3amad B| KOHKPETHBIX

obnactu 3aj1a4 B

coBpeMeHHoro |00macTn

MeTaIoBeneH |COBPEMEHHOTO

U METaJIJIOBEICHH

OrneHOYHBIE MaTepuaabl JUIsl TPOBEACHHUS TEKYIIEr0 KOHTPOJISA YCIEBAEMOCTH H
POMEXKYTOUHOW aTTecTaluy puBeeHbl B [Ipriioxkennn kK pabodeld mporpaMme JHCIUTUIIHHEIL.
[TonHpId KOMIUIEKT 3aJaHU W MaTepHalioB, HEOOXOAMMBIX JUIS OIICHWBAHHUS PE3yIbTaTOB
oOyd4eHUs 0 AUCIUIUIMHE, XpaHUTCS Ha Kadeape-pa3zpaborunke B OyMa)kKHOM U DJICKTPOHHOM
BUJIC.

6. YueOHO-MeTOAUYeCKOEe M MH(OPMALIMOHHOE o0ecneuyeHne TUCIHTITHHBI

6.1. YueOHO-MeTOAMYECKOE00eCTIeUeHE

OcHoBHasIMTEpPaTYpa
Bun Kox-Bo
Ne u M3JAHHA |y 0 I'ox JK3EMILIS-
/| ABtop(bI) e (yueOHUK COTOMBRAMHA |/ 1 akm AnpecanekTpoHHOrOpecypea | poB B OHO-
HOBaHHE U3/1aTeIbCTBO
1 , yaeOHoe A JHOTEKe
rmocooOue, KI'Dy
gBeTKOB . TerioMaccoo M.: http://www.stu dentlibrary.ru/
11.° yueOnuk | M3narensckuiinl 2017 | book/ISBN97 85383011720. 1
I'puropres OMeH
B A, om MDU html
HeprorunB. | Termtomaccoo|y4debnoen| Cankr-Iletep6 https://e.lanbook.com/book/17
2 2021
B. OMeH ocobue ypr :Jlanp 1853
3




JlonoHUTE TLHAIIUTEDATYDA

Nd Mecrousna Tox 35323;1?351
H/_ ABTOpP(BI HanMe- HOBAHKE Bun uznanus (yaeOHUK, HUS, - ApecaneKTpOHHOTOp - poB B
I ) yuebHoe nocobue, 1p.) I/ISI[a;gJIBCT s ecypca 6416-
JMOTEKE
Mytpuck [Ipoueccer
oB AL, nepeHoca ydeOHoe mocodue 1o Kasats:
1|Kpacnon | konmduectBa | nucruruivse "SBieHus KFSY. 2012 35
epoBa A.[ JIBMKEHHS , nepeHoca"
n. SHEPTUU U MACChI
MIPAKTUKYM IS
CTYICHTOB OYHOU
dhopmbl 00yUeHUS 110
00pa3zoBaTeIbHBIM
porpaMMam
[TonkoBa HallpaBJICHUN
0. C, noarotoBku 13.03.01 https://lib.kge
Teopetnueckue | i -
2 [apuno OCHOBEL TennosnepreTuka u Ka3ans: 2019 u.ru/irbisé4r_1 )
B 1. N, O —— TETUIOTEXHHKA'", KI'9Yy 5/scan/231om. pdf
CouoBne 13.03.02
Ba O. B. "DeKTposHEPreTUKa U
3JIEKTPOTEXHUK A",
13.03.03
"DHepreTuuecKoeManin
Hoctpoenue", 16.03.01
"Texandeckas Gusnxa"
Cucremnsle
METO/IbI pacyera
KpaeBbIX 3aj1au
TEIUIo-
MaccoIIepeH oca.
[Ipsimbie u
oOpaTHble 3a7a4u M.:
3 Hon II.|HecTanmonap HOM HayuHOCH3/aHHe I/ISI[%ETCJ'IBCK 2005 15
B. TEIUIONPOBOJ uiI0M
HOCTHU U MBU
TEPMOYIPYT UX
HaNPsHKEHUN
J'uapoauHamuka
U TEII00OMEHB
KaHaJaXCI0KHOT
onpodus
6.2. UudopmanmonHoeodecneyeHue
6.2.1. DIEKTPOHHBIC U HHTEPHET-PECYPCHI
Ny
1/ HauMmeHoBaHMe 2IEKTPOHHBIX U HHTEPHET-PECYPCOB Cchblika
1

6.2.2. IIpodeccrnoHaabHbIEOA3BITAHHBIX




n/ HaunmenoBanuenpodeccrnoHa bHbIX0a31aHHbIX Anpec Pexxumpmoctyna
I
1 |PoccuiickasiHanmoHanbHasOMOINOTEKA http://nir.ru/ http://nlr.ru/
2 Odummanpueiii  cadt  MunucrepctBa  sHeprerukul https://minenergo.gov.ru/opend https://minenerg
Poccniickoit enepanuu ata °
.gov.ru/opendata
3| Onexrponnasoudmuorekanuccepranuii (PI'B) diss.rsl.ru diss.rsl.ru

Hayunas snexrponnas 6ubnuorexa eELIBRARY.RU

http://elibrary.ru

http://elibrary.ru

www.link.spring

5|ITnarpopma SpringerLink www.link.springer.com e r.com
6|zbMATH www.zbmath.org www.zbmath.or
6.2.3. UadopMaImoOHHO-CIPABOYHBIECUCTEMBI
No
1/ Anpec Pexxummoctyna
II
1
6.2.4. JIMneH3uOHHOE M CBOOOIHO PACHOPOCTPAHAEMOE IMPOrpaMMHOE O0ECIICUEHUE
JIUCIUTLIVHBI
N Crioco6 p
n/| HaumeHnoBaHMemporpaMMHOTO00ECTICUCHHS 110CODPACIIPOCTPAHCHHA CKBHSHTBITIOATBEPAAION
I (JTMTIEH3MOHHOE/CBOOOTHO) HUXJIOKYMEHTOB
VYHuBepcanpHas ~ MporpaMMHas _3:? ? Hﬁé'gﬁ]:‘zl;g OSCH_Aﬁ
1[{ANSYS 13 CHCTEMAa KOHEUHO-3IIeMEHTHOTO| . C - : o7

(MKD) ananm3sa .

24.11.2011 Hewucki. mpaso.
beccpouno



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 IS
TPEXMEPHOTO MOJICTUPOBAHUS

3A0
"CodrJlaitaTpeiin"
Ne33659/KZN12 ot 04.
05 2012 Hewuckn. mpaso.
beccpouno

KompasFlow v18

Moayns ~ NOMOTarwOIUA  ONPEIEIINTH
JCUCTBYIOIIME Ha HU3LEIUE CHIBl U
MOMEHTBI, CTPYKTYpy TEUEHHUS BHYTPH
WIM BOKpPYT M3JENus, OLICHUThH Iepemnaj
JABJICHUsI, IIOJIHOTO  JABJIGHUS  WIIH
TEMIIEpaTyphl; OLICHUTH BapHaHTBH]
UCIIOJIHEHUS! KOHCTPYKLUMU U OTOPOCHUTH
HEMOIXOISIIHE.

000 "AcKkoH-KaMQ
koucantunr" 231/20 o1
3.08.2020 Hewnckn
1paBo .beccpouHo

Windows 7 IIpodeccuonansHas
(Pro)

HOJ’IBSOBaTeHBCKaSIOHepaIII/IOHHaflCI/ICTeMa

3A0

"Co¢rJlaitnTpeiin"
Ne2011.25486 oT
28.11.2011 Hewucxka.
npaBo. beccpouHo

Scilab

"ITaket

NPUKIATHBIX MaTeMaTHYECKUX MpPOrpaMM
IPEIOCTABIIAIONIUN OTKPBITOE OKPY>KEHUE
JUIS  MHXXEHEPHBIX (TEeXHUYECKHX) U
Hay4YHBIX pacyeToB."

CBo0OoaHas
Hewnckor.
beccpouno

JTUIEH31S
paBo

ANSYS Academic Research
Mechanical and CFD (1task)

[Iporpammuass  cucrema B
ABTOMAaTU3UPOBAHHBIX
pacyeToB

chepe
WH)KECHEPHBIX

"3AO0 ""KAJIDPEM Cu-
A#r-Dc"" Ne2176-
[10/2018-I1dO 0T
27.11.2018 Hewucku.
npaBo. /lo 28.12.2018"

Kommnac-3DV18 IIpoekTtupoBanug
u KOHCTPYHUPOBAHHE B
MAaIIMHOCTPOCHHUH

[Iporpammuoe obecrieueHne JUTS]
TPEXMEPHOTO MOJICITUPOBAHUS

"O00 "" ACKOH-KaMal
koHcanTuur"" 231/20 o7
3.08.2020 Hewnck.
npaBo. beccpouno

/. MaTtepuajJibHO-TeXHUYECKOeoOeceYeHu e CIIUTTHHbI

Buy4ue6HoiipaboThl

HanMmenoBaHue crieliuaibHBIX

OCHaH_ICHHOCTB CIICOUaJIbHBIX

noMelneHuy u nomenennii mst CPC

noMerneHuy u momeniennii st CPC

Kab6uner CPC

MOHO0JI0K (6 1IT.), mpuHTep (2 1IT.),
y4eOHO-METOINYCCKAE MATEPUAIIBI -
10 KOJIMYECTBY CTY/ICHTOB

Ka6uner CPC

POEKTOP, IEPEHOCHOU SKPaH, TOHKUE
kiarenTsl (13 mT.), komnberoreps! (5
IIT.)




VYyeOHasayuTopus

HOYTOYK, IIPOEKTOD,
teroakkymynsaTopGTV-TEKNIK 500
1  CTalMOHApHBIM, TIe0TepMAaJIbHbIN
TEIUIOBOM Hacoc 5 KBT cTallnoHapHBIH,
TEIUIOBOM Hacoc Bo3mayx/Boma F2040
8 kBt craunoHapHbBIf, KOMIUIEKT
COJIHEYHOTrO KoJulekTopa 1 maHenb
(BHYTpEHHSISI) CTallMOHAPHBIN,
KOMILUIEKT COJIHEUHOTO KoJuiekTopa 1
naHenab (Hapy)KHas) CTallMOHAPHBIH,
tepmocrar  GSM-ClimateZONT-H1
CTallMOHAPHBIH, JIOCKa|
TpexcTBopuatas, «/HHOBAIMOHHBIN
reoTepMalibHbIM TeroBoil Hacoc F-
1345», «l'eoTepManabHBIA TEIJIOBOH
Hacoc F-1245», «Kak paGoraer
F€OTEPMAIIBHBIA  TEIUIOBOM  HACOC»,
«Bo31ylIHO-BOATHOM TETIOBOM HACOC
NIBEF-2300», «Bo3aymnrHo- BoasSHOU
teruioBoi Hacoc NIBEF- 2040»

VYyeOHasaymuTopus

HOYTOYK, MIPOEKTOD,
JeMOHCTpanmoHHbId  Komruiekce: TT/I,
TMO u «I'mapaBivka v THAPOITPUBOI»

(axpan u rpadmupoektop «Beray)




JIOCKa ayIMTOpHAsi, aBTOIa00paTOPHOY
Mectro crynenra ¢ [IOBM 1
MoOmimbHBI (9  wT.),  3KpaH|
aBTOJIA00PATOPHBIE KOMIUIEKCHI  JIJIsl
npoBeeHUsT 9 abopaTopHBIX PadoT
(9 mt.), a’pomuHamMuyeckas Tpyoa 3
MOOMJIBHBIX MOJYJIsl, J1a0OpaTOPHBIA
cros 1 nmaGoparopHoii padota mo TMO
(2wrt), HOyTOYK (7 1UT.), Oapomerp
BAMM-1 c¢ mnoBepkoil MOOWJIbHBIN,
O0JIOK  perucrpauuu  HapaMeTpos

BO3JIYILIHOM CcTpyn JUTSL
a’POIMHAMHYECKOU TPYOBI
MOOMJILHBIH, MOIYJIU JJIsT
a’POIMHAMHYECKOU TPYOBI

MOOHITBHBIH (2 T.), BosbT™MeTp B7- 21
MOOUIIBHBIM,  BoibTMETp  B7-21A
MOOUIIBHBIM (MOOUJIBHBIN), BOJIBTMET)
YHHUBEpPCATbHBIA MOOMIIBHBIN, MBUIECOQ

A-2254 Mc CTaIlMOHAPHBIN,
7a00pPaTOPHBIH  HCTOYHWUK  TTUTAHWS
W.E.P.PSN305/1 MOOHITBHBIN,

1 VYyeOHasaymuTopus
CBETOBass MOJeNb JUId OIpeieIeHUs

YTIOBBIX KOA(D(DHUIIMEHTOB H3ITydeHHS]
IUIOCKOCTH  HAa  TPYOHBI  IY4YOK
MOOWJIBHBIM, MPOEKTOpP, KOMIUIEKT
IUTaKaToOB B OareTHhIX pamax (6 miT) mo
«TemmomaccooOMeHy»: a) TPSAMOTOK]
0) MPOTHBOTOK; B) MEPEKPECTHBIN TOK]
T) ompeieNieHre CpeIHero
TEMIIEPATYpPHOTO HaIopa; 1) NOMpPaBKH
Ha TOKHU TEIUIOHOCUTEJIEH; €) CIIOKHBIH
Tok. Kommiekc miakatoB B OGareTHbIN
pamkax (3 mT.): a) ypaBHEHHQ
bepnynnu nns sieMeHTapHOW CTpYyH
0) CBOWMCTBO »XHIKOCTH, BSI3KOCTh; B
CXeMa M3MEHEHHUS HaIlopoB MO JUTHHE
rUApoAUHaMuYeckoil TpyOsl. [lmakar
«I'pedeckuii U JaTUHCKHKA anaBUTY,
JIEMOHCTPAIIMOHHBIH KOMILIEKC
«TemnomaccoooMen» (rpadrpoextop
«Beray» u 3kpaH), 1€eMOHCTPAI[MOHHBIH
KOMILJIEKC «'uppasnuka u
TUAPOTIPUBOD)

8. Oco0eHHOCTH OpraHu3alnMu oO0pPa30BATEJbHOH [IeATEJbHOCTH UISl JHMI C
OrpAHUYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

JIuma ¢ orpaHMYEeHHBIMH BO3MOXHOCTSIMH 310poBbsi (OB3) u uHBanuaAbl HMEIOT
BO3MOKHOCTh O€CHPEMSITCTBEHHO MEePEMENIAThCA U3 OJTHOTO y4eOHO-T1a00paTOpHOTO KOpIlyca B
JIPYroi, MOAHSATHCS HA BCE ATAXH y4eOHO-1a00paTOPHBIX KOPITYCOB, 3aHUMAThCS B yUEOHBIX U
MHBIX TIOMEIIEHUSIX C YYETOM OCOOEHHOCTEH



MCUXO(PU3NIECKOTO PA3BUTHS U COCTOSHUS 37JOPOBBSI.

st o0yuenus mur ¢ OB3 u MHBaMU0B, IMEIOIINX HAPYIIEHUS OTIOPHO- JBUTATEIIBHOTO
ammapaTa, oOecrieueHbl YCIOBUS OECTIPENsITCTBEHHOTO JOCTYMa BO BCE YU€OHBIC MOMEIICHHUS.
HNudopmarius o CeraibHBIX YCIOBUSX, CO3MaHHBIX it oOydarommuxcs ¢ OB3 n nHBanmmos,
pa3MmelriieHa Ha caiite yHHBepcuteta WWw//Kgeu.ru. Kmeercs BO3MOKHOCTH OKa3aHHS
TEXHUYECKOM  TMOMOIIM  AaCCUCTEHTOM, a TakKkKe yCIOyr  CypIONEepeBOAYMKOB U
TU(DIOCYPAONIEPEBOAUMKOB.

Jlns amantanuu K BocnpusaTio jmimamu ¢ OB3 1 nHBaIuaamMu ¢ HapyIICHHBIM CITYXOM
CHPaBOYHOT0, Y4€OHOTO MaTepHaa Mo AUCHUIUTMHE 00eCTIEUNBAIOTCS CIEAYIONINE YCIOBHS:

- JIIS1 JTydIed OpUEHTAIIMU B Ay IUTOPUH, TIPUMEHSIFOTCSI CUTHAJTBI OTTOBEIIICHUS O HaJaJIe
Y KOHIIE 3aHATHS (CJIOBO «3BOHOK)» IMHIIETCS HA IOCKE);

- BHUMaHHUe cIaboCibIIIanero o0yJaronerocsi mpuBiIeKaeTcsl MeaaroroM *XecToM (Ha
TUIeYO KIIAAETCs PyKa, OCYIIECTBIISICTCS HEPE3KOe TOXJIONBIBAHNUE);

- pasroBapuBasi ¢ 00yJarOIIUMCsI, TeIarOTHICCKUN PAOOTHUK CMOTPUT Ha HETO, TOBOPUT
SICHO, KOPOTKHMH TPEIOKCHUIMHU, 00€eCTIeurBasi BO3MOXHOCTh YTEHUS 10 TyOaMm.

KoMneHcanus 3aTpyiHEHUH PEYEBOTO M WHTEUICKTYAJTbHOTO PA3BUTHS CIA0OCITBIIIAIINX
00yJaroIIMXCs MPOBOJIUTCS ITyTEM:

- UCIIOJIb30BaHUS CXEM, JHarpamMM, PHUCYHKOB, KOMIIBIOTEPHBIX TWIPE3CHTAIUN C
TUIEPCCHUIKaMU, KOMMEHTHPYIOITUMH OTJICJIbHBIC KOMIIOHCHTBI N300PaKCHHUS,

- PEryJISPHOTO NMPUMEHEHHUS YIPAKHCHHH Ha TpaUUecKoe BBIICICHUE CYIICCTBCHHBIX
NPHU3HAKOB MTPEJIMETOB U SIBJICHHIA,

- obecrieueHNs] BO3MOXXHOCTH JIJISl 00YYarOIIerocst MOJIYIUTh aIPECHYI0 KOHCYITbTAIIHIO
0 3JIEKTPOHHOM MOYTE [0 MEPE HEOOXOUMOCTH.

s anantanuu K Bocnpuatuio Juiamu ¢ OB3 U nHBamuaaMu ¢ HapylIEHUSAMH 3PEHHUS
CIIPaBOYHOTO, y4eOHOTO, IIPOCBETUTENHCKOTO MaTtepuana, PEeTyCMOTPEHHOTO
o0pa3oBaTeIbHON MPOrpaMMoOii 1O BHIOPAHHOMY HANpPaBIICHUIO MOATOTOBKU, 00ECIIEYUBAIOTCS
CJIEIYIOIINE YCIOBHUS:

- BeAeTcs ajanTanus oQUIMAIBbHOTO caiiTa B ceTd VHTEepHET ¢ y4eToM OCOOBIX
NOTpeOHOCTEeH WHBAIHMIOB 110 3pPEHHUIO, OOECIICUMBACTCS HAJIW4YUE KPYyHHOMIPHUPTOBOM
CIIpaBOYHOM MHGOPMAITUH O PACIIUCAHUH YICOHBIX 3aHITHI;

- TIeIaTOTUHYECKU pabOTHHUK, €ro cOOeCeTHUK (MPU HEOOXOIMMOCTH ), IPUCYTCTBYIOIITUE
Ha 3aHSATUH, MIPEACTABISIOTCS 00YYaIOIMIMMCS, IIPU STOM KaXKIIbIi pa3 Ha3bIBA€TCS TOT, K KOMY
MeJIaroruaeckuii paboTHUK oOparaeTcs;

- JCUCTBUS, JKECThI, TEPEMEIICHUS MeAarormiyeckoro paboOTHMKAa KOPOTKO H SICHO
KOMMEHTUPYIOTCS;

- mevyaTHas WHOOpMAIUS TPEAOCTaBIsAETCA KPYMHbIM mmpudrtom (0T 18 mMyHKTOB),
TOTaJbHO O3BYYHBACTCS;

- obecrieunBaeTCss HEOOXOANUMBIN YPOBEHb OCBEIIIEHHOCTH TIOMEIIICHU;

- MPEIOCTaBISACTCS BO3MOXXHOCTh HCIIOJIB30BaTh KOMIBIOTEPHI BO BPEMS 3aHITHU U
MPaBo 3amUCH OOBICHEHUN Ha JUKTO(DOH (IO KETAaHUI0 00yUYaOIINXCS).

dopma MpoBeICHHs TEKYIIEH 1 TPOMEKYTOUHOM aTTecTanuu ajis ooyyatonuxcs ¢ OB3
Y MHBAJIUJIOB OTIPEACIIACTCS MeIarorndecKuM pabOTHUKOM B COOTBETCTBUU C YICOHBIM TJIAHOM.
[Tpu wHeobxommmoctn obOydwaromemycst ¢ OB3, wHBammmy ¢ y4eToM WX WHIANBUIYaTbHBIX
ncuxo(pu3ndecKknx 0COOCHHOCTEH JaeTCs BOBMOXXHOCTH TPOUTH MPOMEKYTOUHYIO aTTECTAIHIO
YCTHO, MUCBMEHHO Ha Oymare, MICHbMEHHO Ha



KOMIIbIOTEpE, B (pOpMe TeCTUPOBAHMS U T.M., JIUOO MPEIOCTABIAETCS AOMOIHUTEIBHOE BpEeMs
JUIs1 MOATOTOBKU OTBETA.



JIucTtperncrpanmMusMeHeHU I

JlononHeHus: U U3MEHEeHus1 B paboyeil mporpamme aucuuiuinHbl Ha 20 /120
y4eOHBIH rof

B nporpamMmmy BHOCSITCS ClIe1YIOLIME U3MEHEHUS:

1.

2.

3.

Vkazviearomes HoMepa cmparuy, Ha KOmopblx
BHECEHbl UBSMEHEHUA,
u Kpamko Oaemcs xapakmepucmuka 3mux
U3MeHeHUul

[Iporpamma omoOpeHa Ha 3acemaHuu Kadeapbl —pa3paboTuMka «__ » 20 r.,
poTOoKOoJT No

3aB. kadeapoii Jimutpues A.B.

[Iporpamma ogoOpeHa METOJUYECKUM COBETOM MHCTUTYTA

«_» 20 I., IpOTOKOJI Ne

3am. qupekropamno YMP / /

ITloonuce, oama
CornacoBaHo:
PykoBoautens OITOII / /

Tloonuce, oama



Ipunoscenue k paboueii npoepamme

OUCYUNTTUHDBL
= MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCHUICKOM OEJIEPALIN
L "{l;‘ 'ﬂ ®enepanabHOe rOCYIApPCTBEHHOE 0I0IZKeTHOE 00pa3oBaTebHOE
:\--S,_t_-__:-_;;. yUpe:K/IeHne BhICIIero 00pa3oBanns
Ky «KABAHCKHM I'OCYJAPCTBEHHBI SHEPTETUYECKWH YHUBEPCHUTET»
(®I'BOY BO «KI'2Y»)

OHEHOYHBIEMATEPHAJIBI
NOJUCIMILJIMHE

ﬂBJ’IGHI/ISIHGPGHOC&BE)HCPFCTI/IKG

HanpasnennenoaroroBku 16.04.01Texuuueckasdusuka

Hanpasnennocts(u)(nmpoduinb(u)) Temmoduzuka

KBamudukanus MarucTp

r.Kazann,2021



OueHoYHbIEMATEPUAITBITTOAUCHUIUIMHE S BICHUATIEPEHOCABIHEPT € TUKEN-KOMILIEKTKOHT
POJIbHO-U3MEPUTENbHBIXMATEPHUATIOB, TPEAHA3HAYCHHBIX IISIOIEHUBAHUSAPE3YIbTATOBOOYUCHHS
HAaCOOTBETCTBUEUHIUKATOPAMIOCTUKEHUSIKOMIETEHITUH(1):

[TK-1CrocoOHOCThKpUTHYECKUAHATM3UPOBATHCOBPEMEHHBIETIPOOIEMBITEXHUUECKON P13
VKU, CTaBUTb3a/1aunupa3padbaTeiBaTbIIPOrpaMMyHUCCIeI0BaHM,BEIOMPATha1€KBATHBIECTIOCOOBI
METO/IbIPEILICHUAIKCIIEPUMEHTATbHBIXUTEOPETHUECKIX3a/1a4,aHAJIU3UPOBATH,000011aTEUIIPUME
HATBIIOTYYEHHBIEPE3YIbTaThl

OueHnBaHuepe3yIbTaTOBOOYUEHUSIO U CIUIUIMHEOCYILIECTBIAETCABPAMKAXTEKYILIETOKO
HTPOJIAYCIIEBAEMOCTH,TPOBOANMOTON00amIbHO-peiTuHTroBoMcHcTeMe(BPC),unpomexxyrounoit
aTTeCTalllH.

TexyuuiKoHTpOIbyClIEBAEMOCTHOOECTIEYMBAETOIICHUBAHUETIPOLIECCA00YUEHHUATIOJUCIIN
muHe. [ I[puTekymeMKOHTpoIey CIeBAeMOCTHUCTIONB3YIOTCACIE Y FOLIME0LEHOYHBIECPEICTBA: pe
(epart,pemieHre3anay.

[IpoMexxyTouHasgaTTECTAUIUMEETLENbIOONPEACTUThYPOBEHbIOCTHKEHUI3AMIAHUPOBA
HHBIXpE3YyIbTaTOBOO yueHUusnogucuiuiniesal cemectp. @opmanpomexyrouHonaTTeCTallMk3ay
eT.

OneHoYHbIEMATEPUATTBIBKIIOYAIOT3aJaHUSAATIATIPOBEACHUATEKYIIIETOKOHTPOJIyCIIEBaEM
OCTUUTIPOMEKXYTOUHOMHATTECTAIIMMO0YYAIO MU XCS,pa3pad0TaHHBIEBCOOTBETCTBUUCPAOOUEHTIPOT
PaMMOMIUCIUIIINHBI.

1. TexHosorn4yeckasikapra

Cemectpl
Howmep YpoBEHbOCBOCHU ST CITUTIITNHBI, 0aIIT
pasznerna
/ Haumeno- Kon HEYNOB-| ynoB-HO |XxO0pormio| OTIHIH
TeMBITH BunCPC | BaHMEOIIeHOYHOTOC | MHIMKATOPAJOCTHKEHUSIKO He3auTe SAMIOHO
c- pencrBa MIIETEHINH

.. | HIDKecpen | cpeltHu | BRICOKH
LUIUIAH HU3KAN o 9

HETO 51 5
TeKylHUINKOHTPOIbYCIIEBAEMOCTH

1 i:fe‘m“a P3 TIK-1,ITK-1,1IK-1,TIK-1 | menee2 | 2-2 46 | 810
2 i:fe‘mm P3 TK-1,1TK-1,ITK-1,ITK-1 | menee2 |  2-2 46 | 810
3 i:fe‘*ma P3 TK-1,TIK-1,TTK-1,TTK-1 | memee2 | 2-2 4-6 | 8-10
4 i:fe‘*ma P3 TK-1,TIK-1,TTK-1,TTK-1 | memee2 | 2-2 4-6 | 8-10




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

2. IlepeyeHbOLICHOYHBIXCPEACTB

KpaTKaHXapaKTCpI/ICTI/IKaOHCHO‘IHHXCpCI[CTB,I/ICHOJIB?;YCMBIXHpI/ITCKYH_[CMKOHTpOJICYCHe

BaeMOCTI/II/IHpOMCHCYTOQHOfIaTTCCTaHHHO6y‘IaIOH_IeFOCSIHOI[I/ICLII/IHHI/IHC .

Hanmeno
BaHUE KpaTkasxapakTeprucTHKaolleHOYHOTOCPEACTBA
OIIEHOYH

O1eHOYHBIE
MaTepHabI

[IpoaykTcaMocCTOATENbHOMPAOOTHICTYICHTA, TPEICTAB-JISFOIINHCOO0MKPATKOEU3II0KE

Pedepar( | HHEBIMCEMEHHOMBHACTIONYYEHHBIXPE3YIbTATOBTEOPETUUECKOTOaHAIM3aonpeesieHHo | Tembipedepa

Pdp) HHay4HOH(y4eOHO-HCcCIe10BaTeNbCKOM ) TEMBL I 1I€aBTOPPACKPHIBAETCYTHUCCIIELyeMO M TOB
Ipo0JIe-Mbl, IPUBOJUTPA3TNYHBICTOUKH3PEHUS,ATAKXKECOO-CTBEHHBICB3I IS IbIHAHEE

Pemenue Habop3agauc

3aﬂaq(P3 penreHne3azauroBapruaHTamM pa3TAYHBIMA

Ha4dYaJIbHbIMU

3. OnleHOYHbIEMATEPHAIBITEKY IIETOKOHTPOJISIyCIIEBAEMOCTHOO0Y YA IO U XCS

Hawnwme | Pewenue 3adau

HOBaH

ue

Hpencr Pazgen 1

aBJICHU

eun 1.ITnockast cTeHKa BBINOJHEHA M3 Matepuasia ¢ Koddduiuentom teronpoBognoctu A = 20
cozepx|B1/(M*K). Tommuuna crenku 6 = 10 mm. Ha onHoit ctopone crenku temnepatypa te = 100 °C, Ha apyroi
anve |90 °C.HaiiTi TUIOTHOCTB TEIJIOBOTO TIOTOKA Yepe3 CTEHKY M TEMIIEPaTypy B CEPEeIUHE CTCHKH.

OIICHOY

HBIX 2. B TermooOMeHHUKE rOpsiUni U XOJI0JHBIN TEIUIOHOCUTENHN Pa3/ieieHbl INIOCKOH JTaTYHHON CTEHKON
MatepH ([8 = 2 MM, A = 100 B1/(m-K)], nepenan Temneparyp B kotopoii tcl —teo =5 °C. BbIuncIuTh mI0THOCTh

aJIOB

TEIUIOBOTO MOTOKA 4Yepe3 cTeHKy. OnpeaenuTs TOMIMUHY cTanbHoM [A = =45 B1/(M*K]) u MmeqHoi [A =
370 Bt/(M‘K)] creHok, 4T0oOBI NpH TOM K€ Mepemnaje TeMIepaTyp IUIOTHOCTh TEIUIOBOTO MOTOKa
ocTanach HEM3MEHHOH.

3.UeMmy paBeH TEIUIOBOI MOTOK Yepe3 CTEHY U3 KPAaCHOTO KHPIUYa BHICOTON 4 M, MIMPUHOU 5 M U
tomuHou 500 Mm? Ha ofHO#M moBepxHOCTH cTeHbl Temiieparypa 19 °C, na apyroii 2°C.

4. BBIYMCAUTD TUIOTHOCTh TEIUIOBOIO IMOTOKA 4Yepe3 OKOHHOE CTEKJIO TOJIIHMHOM O = 3 MM, eciu
TEMIEPATYPBI €ro noBepxHocTel ter = 1 °Cutez = —1°C. M3BeCTHO, YTO IUIOTHOCTH, TEIUIOEMKOCTH U
KO3 PUIIMEHTTEMIIEPATYPOIIPOBOIHOCTH CTEKJIa COCTABISAIOT COOTBETCTBEHHO p = = 2500 kr/m3, Cp =
0,67 xJIx/(xr-K) m a =4,42-10" m2/c.




5. I110THOCTH TEMIOBOTO TOTOKA Yepe3 MIOCKYI0 CTeHKy TonumHo#200 MM coctapiser 200 Br/m?, a
pasHocTh Temneparyp ee noBepxHocreit 50°C. OnpenenuTs KOAPPHUIUEHT TEMIIEPaTypOIPOBOJHOCTH
crenku,eciu p = 1700 xr/m3, Cp = 0,88 kJIx/(xr-K).

6. K nmBym Ttopuam Harpemarens uwimnHapuueckoit ¢opmbl d = 300 MM IUIOTHO TpPWKaThl JBa
HJICHTUYHBIX 00pa3iia Marepuasia TOro e JIdaMeTpa TOJIUHON O = 5 MM. Onpenenuts KodPPuimeHT
TEIUIONPOBOJHOCTH 00pa3lioB, €CIu MpU MOIHOCTU HarpeBatens Q = 56,5 Bt nepenaabl TeMneparyp
1o TojmuHe 00pa3noB coctapuiu 12,5 °C. PaguanbHblil IepeHOC TEIIa B CUCTEME MPEHEOPEKIMO Mall
(puc. 1.1).

7.Jlana tpexcioitHas 1iockas crenka: 61 =20 mm; Al = 20 Bt/(M-K); tcl = 10 °C; A2 =5 + 0,05t
Br/(M-K); tc4 = 60 °C; 83 = 60 mm; A3 = 10 Br/(MmK); tx2 = 150 °C; a2 =18 Br/(m>-K). Haiitu 52.

8. [Mmockyro moBepxHOCTH € tc = 250 °C perieHo U30JIMpOBaTh JUCTOBBIM acOECTOM, Y KOTOPOTO A =
0,157 + (0,14-103)t Br/(m-K). Kakoii TONIIMHBI JOIKEH OBITh CIOMM3OJIAIMHN, €CIH JOMyCTHMAs
TeMIieparypa HapyxHoi ee nosepxHoctu 50 °C, a TemyioBble MOTEPU HE JOJDKHBI mpeBbimath 500
Br/M2?

Paznen 2

9.00MypoBKa MeYU COCTOMT U3 CIOEB IIaMOTHOro kupmnuya [Ay =0,93 B1/(M'K), 6w = 120 mMm] #
KkpacHoro kupnuya [Ak = 0,7 Bt/(M'K), 0k = 250 MM], MKy KOTOPBIMU 3aChINKa U3 TUATOMUTA [AJ =
0,13 Bt/(mK), 61 = 60 mm]. Kakoii TOMIMUHBI CAEAYET CACNaTh CION 3aCBINKH, €CITH TOJIIUHY CIO0S U3
KpPacHOTO KMpIHYa YABOUTH IPU YCIOBUHU COXPAHEHHSI INIOTHOCTH TEIJIOBOTO MOTOKA Yepe3 0OMYpPOBKYj
U TEMIIEPATyp Ha BHEUIHUX €€ OBEPXHOCTAX?

10. IT10THOCTH TEIJIOBOTO MOTOKA Yepe3 MIOCKYIo KBapreByocTeHKYy [A = 3 Bt / (mK), 6 = 10 mMm]
cocrasyseT g = 3-10* Br/m2. Co cTOpOHBI 0/1HO} U3 ee TOBEPXHOCTEH 3a1aHbl TEMIIEPATyPa JKHAKOCTHtx
=30 °C n xo3ddumnuent Teroornaun o = 100 Br/(m?-K). Haiiti TeMmepaTypbl Ha 00X IOBEPXHOCTIX
CTCHKH.

11. Y1oOBl YMEHBIINUTH A0 33JaHHOTO 3HAYEHHUS TEIJIOBbIE MOTEPH C MOBEPXHOCTU MPOMBIIIJIECHHOTO
TEIUTIOOOMEHHHKA, PEUIMIIM 3aKyIMUTHhTEIUIOBYIO M30JsIIHI0 ¢ A'ws = 0,2 B1/(M-K). Oxkazanock, uto Ha|
CKJIaJie UMEeeTCsl U30JIsus, A1 KOTopol Aws” = 0,1 B1/(M-K), HO ona Ha 50%10posxe nepBoii. bosbiie
WM MEHbIIIE (M HACKOJIbKO) MPUIETCS 3aINIaTUTh 32 BTOPYIO U30JISIUI0?

12. OkHo B AYAUTOPUN MMCECT CABOCHHBIC paMbl C 3a30pOM MCKAY CTCKIIaMU 60 MM. Beramciuthb
TCILUIOBBIC IIOTCPH YCPE3 OKOHHBIN IIpoEM 3x3 M 0Oe3 yd€Ta KOHBCKIMU B 3a30p€ H TCIJIOBOT'O

H3JIyUCHUs, €CJIIN TOJIINHA CTCKOJI 6=4 MM, a TEMIICPATYPbl UXCOOTBECTCTBYIOIIUX HOBerHOCTeﬁ te1=
12 °C u tes =15 °C.

13. Temnepatypa Bo3yxa B ayaquTopuu tx1 = 19,5 °C, a BHemHero Bo3ayxa tx2 = —18 °C. Beruncnurs
TEIJIOBBIE MTOTEPHU U3 ayIUTOPHH, ecauHapyxHas creHa (L = 8 m, H = 4,5 M, 6 = 0,5 M, OKOH HeT) u3
KMPITHYHOM KIIaKku, a Ko3()(HUIHEHTH TEMIOOT/Iauu K ee BHyTpeHHeil moBepxHoctuon = 5,8 Br/(M*K) n
C ee BHEIIHeH moBepxHOCTH a2 = 15 B1/(M*K).

Pazgen 3

14. OnpesienuTh PACXOJ CYXOro HacklmeHHoro mapa (p= 1,98-10° I1a)s6arapee maposoro otorutenus (F
= 3 M%) IPOM3BOJICTBEHHOTO MOMENIEHHs, eClIM TeMIIepaTypa BO3AyXa B HeM mojuepxuaercs 20°C.
Koo (pUIHeHT TenIooTaaun ¢ MOBEPXHOCTH GaTaped K BO3IYXY COCTaBIAET0; = 9,5 Br/(M*K), a
TEIUIO0TIa4a CO CTOPOHBI KOHJCHCHPYIOIIET0Cs Mapa Ha TPH MOpsKa O0JbIIe, YeM 00;. KOHIEH AT He




NepCoOXIaKAACTCA; TCPMUYCCKUM COTTPOTHUBIICHUCM CTCHKU 6aTapeH HpeH€6p€‘H>.

15. TInockue crampHbie creHku [0 = 10 MM, A = 40 B1/(M-K)] cymmibHOl KaMepsl, BHYTPH KOTOPOU
nojepkuBaercs remmeparypa 120 °C, Heo6X0IMMO U30JIMPOBATH CIOEM IIIJIAKOBOW BaThl TaK, YTOOBI
TEMIepaTypa ero HapykHoi nosepxaoctu cocrapisuia 30 °C.

16. Koa(duiuenT TemIooTaaun K BHyTpeHHel HoBepxHOCTH cTeH Kamephl 20 B1/(M?K), ¢ HapyxHOIA
IOBEPXHOCTH CJIOS M30JISLMH KOKpYsKaromeMy Bo3ayxy (20°C) — 10 Br/(m?-K). Onpenenurs ToMIunY
cios Bathl, ecyim i Hee AB = 0,06 + 0,000145t Br/(m-K).

17. CteHka npOMBIIIJIEHHON HAarpeBaTeIbHOM €Y COCTOUT U3 TpeX ciioeB. IlepBblil C10M — MIOTHBIN
[IAMOTHBIM KHpOUY TOMIUHON 01 = 250 MM; BTOpO#H CIOW — JIETKOBECHBIH MIAMOTHBIA KHPITHY
tommuHOM 02 = 500 MM. MakcumaiibHas temmieparypa B niepBom cioe ter = 800 °C. Tperuit cioit —
TeruioBas W30JsAIMs (IIakoBas Barta). Ha BHemrHeW moBepxXHOCTH TpeThero ciosi tea = 50 °C|
TemmepaTypa BO3fyXa B TOMEMIEHHH txo = 30 °C, a az = 10 Br/(M*K). Uemy paBHa ToNmuHA CIOS
[IJIAKOBOW BaTHI 037

18. BeluucianTh JMHEHHYIO TUIOTHOCTh TEIUIOBOTO MOTOKA Yepe3 CTEHKH 3MEEBUKOB M3 TPYO (d2%x0 =
42x5 mm) xapoynopHoii cranu [A = 16,5 Bt/(m-K)], ecniu Temriepatypbl X BHYTPEHHENH U HAPYXKHO
noBepxHocTel cocTaisaioT 450 u 580°C cooTBeTcTBeHHO.[IpH KakOM 3HaUYEHUU paanyca dTOW TPyObI
TeMrneparypa B cteHke pasHa 500°C?

Pa3znen 4

19. JmuunE 6pyc w3 HepxkaBeromiel ctamu [ = 20 Br/(m'K), a=6,1-10"° m?/c] mpamoyromsHOTO
ceuernns 200x80 MM OXJIaXkmaeTcs B Cpejie ¢ TeMIepaTypoii tx = 20°C npu a = 70 Br/(M*K). HauanbHas
temmneparypa Opyca to = 500°C. Iloctpouts rpaduk pacupeneiacHus: TEMIEpaTypbl 0 00EUM OCsM|
MomnepeyHoro ceyenust Opyca depe3 10 MUH Moclie Havyaja OXJIAXK/IEHUS, BHIMOJIHUB BBIYUCICHUS IS
MATH TOYEK C PABHOMEPHBIM 1IaroM OT LIEHTpa Opyca 10 MOBEPXHOCTHU B KaXK/IOM HampaBiieHuu. B kakoid
TOYKE ceueHusi Opyca HMeeT MECTO MHUHHUMalbHas TeMIepaTypa M KakoBO €€ 3HAaueHUe B
paccMaTpuBaeMbIii MOMEHT?

20. CranpHas 3arotoBka [A = 37 Br/(m-K), a = 7107 M%/c] B hopme mapamnenenunena 600x420%x360
MM C HayajgbHOU Temriieparypoi to =15°C 3arpykeHa B HarpeBaTeIbHYIO I€Yb C TEMIEPATypoOu tx =
1500 °C. Bpryucnuth TeMIepaTypbl B IIEHTpe Opyca M B IEHTPE KaXKJI0W M3 ero rpaHeit yepes 1,2 4
rocIie Hauasia HarpeBaHus NpH Kodddurmente temnooraadn o = 120 Br/(m?K).Onpenenuts 3HaueHNs
TEMIIepPaTyphl B TPEX TOUKAX U IOCTPOUTH COOTBETCTBEHHO MX paclpe/iesieHre Mo AIMHHON ocu Opyca U
0 JUTHHHOMY €ro peopy.

21. Hununapudeckas cranbHas 6onBanka (d = 100 mm, ls= 146 MM) ¢ HayanbHOU TeMIiepaTypou to J
800°C oxmnaxnaercss Bo3ayxoM (tx =20°C).KoaddunueHT Temnoornaun oT NOBEPXHOCTH COCTaBIISET]
120 B1/(m°K). Onpenenuts Temrepatypy B LEHTpe OOJIBAHKH U B IIEHTPE TOPIIEBOW €€ MOBEPXHOCTH|
yepe3 10 MUH moclie Hayala OXJaXIEHUs, MPUHSIB ISl CTaIU KO3()(PUIIMEHTHI TEMIONPOBOIHOCTU |
TEMIIEPaTyPONPOBOJHOCTU cooTBeTcTBeHHO 25 BT/(M-K) m 6-:10° © m?/c.Belunmcius Xots Obl TpH
3HAUEHUsS] TeMIepaTyphl i1 YKa3aHHOTO MOMEHTa BPEMEHH, MOCTPOUTh IpadHK ee pachpeneleHus]
BJI0JIb OOKOBOM 00pa3yromieil MUIMHIpA.

22. Uccnenyemsiit matepuain [A = 0,75 B1/(M'K)] B popme nununapa auamerpom d = 50 MM 1 BbICOTOM
h = 80 MM mocie npenBapUTEIbHOTO HArpeBa OXJIAXKJIAeTcs B BOJIHOM TepMmocTare (tx = 20°C) mpu
sHaueHnnKkodGdumuenta Temnoornaun o = 3100 Br/(M*K). Omnpenenuts  Kkodddunuent
TEMIIEpaTypOIPOBOJHOCTH MaTepHaja, €ClIM Ha pPeryaspHON CTaauu OXJaXICHHUS TeMIlepaTrypa,
U3MEpEHHas B LIEHTpe Topla LMINHApA, 32 5 MUH ymMeHbmiaack ot 45 °C no 25 °C.3a xakoe BpeMs
TeMIieparypa B TOH ke TOUKe U3MeHuTcs ot 25 10 21 °C?

23. OnpeenuTh AUaMeTp cTanbHoro mapa [p = 7900 kr/m3, ¢p= 460 JIx/(xr-K)], HarpeBaemoro B reyu
¢ tx= 500 °C npu xoddpdumuente temnootaaun o = 50 Br/(M?*K), ecnu npu Fo > 0,3 usmepennas




TeMIeparypa ero nosepxsoctu 3a 10 mun noseicunach ot 300 no 425 °C.
Paznen 5

24. BepTUKaIbHO PACIOJIOKEHHAS 3JICKTPOLINHA MPSAMOYrojsHOro cedeHus: 100x3 MM oxiakaaercs
cBOOOJTHBIM TOTOKOM BO31yxa ¢ TemmepaTypoit tx = 20°C. PaccumTarh TemmepaTypy IIMHBI Ha
paccrostanu 20u 50 MM OT HMKHEH KPOMKH IPH YCJIOBUH, YTO MO HIMHE CHHU3Y BBEPX MPOITYCKACTCS
anexrpudeckuii Tok I =500 A. YaensHOe snekTpudeckoe

CONPOTHUBIIEHUE MATEPHAJIA IIHHBI Psy = 1.3:107" OM-M.

25. OmpenenuTb, NMpPH KAKOM PACHOJIOKEHUU IUTUTH (TOPH30HTAIFHOM WM BEPTUKAIBHOM) C
pasMepamu axb = 3%X3 M TEIIOBOW MOTOK HAa MOBEPXHOCTH OyneT OoJblle, €CTU HM3BECTHO, HTO
TeMIeparypa TeIIooTaaronel moBepxHocT TWINTH tc = 100°C, TeMriepaTypa OKpy>KaroIero Bo3ayxa
Branu ot wuTkl t= 20 °C. [1pu ropu30HTaIBHOM PACIIONIOKEHUH TUTHTHI TEIUIOOTAAOMIAs TOBEPXHOCTh
oOpariieHa BBEpX.

26. OmpenenuTh, NMPH KAKOM PACHOJIOXKEHHH IUIATHI (TOPHU30OHTAIBHOM WM BEPTUKAIHHOM) C
pazMepamu axb = 0,4x10 M TerI0BOM MOTOK HAa MOBEPXHOCTU Oy/€T MUHUMAJIbHBIM, €CJIH U3BECTHO,
YTO TEeMIepaTypa TEIJIOOTAANEed NOBEpXHOCTH IUIUTH tc = 100 °C, TeMmeparypa OKpYXaroIIero
Bo3ayxa tx = 20 °C. IIpu BepTUKaIbHOM PACIOJIOKEHUH B KaYE€CTBE OCHOBAHUS TUIMTHI PAaCCMOTPETH
MenbInyio (a = 0,4 M) u 6ompmryio (b = 10 m) croponsl. [Ipy ropu30HTAIBHOM PACTIONOKEHUH TITUTHI
TEII00T/AA0MAasl HOBEPXHOCTh 0OpaleHa BBEPX.

27. Paccuntarh cpemHuid KOA()OUIIMEHT TEIIO0TIa4X OT BEPTUKAIBHOM MOBEPXHOCTH BHICOTOH H =2 M,
uMeronieit remmeparypy tc = 80 °C, k Boze ¢ tx = 20 °C ¢ naMuHapHBIM U TYpOYJICHTHBIM TEUCHHUEM
BOJIbI B IOTPAaHUYHOM CJIO€ Y MIOBEPXHOCTH 110 COOTBETCTBYIOIUM (popMyinaM. CpaBHUTh MOJTY4EHHBIH
pe3yibTaT ¢ pacyeToM cperHero Ko3(h(uIueHTa TeIIo0TAaud no GopMyie A1 CMEIAHHOTO PeXUMa
TE4EHUsl.

28. Temmeparypa ropu3oHTaIbHOro mapompoBojga auamerpom d = 0,3 mummuHoii | = 5 M Ha
MOBEPXHOCTH Majo OTJIMYACTCS OT TEeMIEpaTyphbl MapOKUIKOCTHOW CMECH, JBHXKYILIEHCS BHYTPHU U
coctaBysieT te = 110 °C.Paccuntarh TEIJIOBYIO M30JIAIMIO MApONPOBOIa U3 acOecTa (TOMIMHUHY Ous U €¢
Bec (3), MO3BOJIAIOLIYI0O YMEHBIINUTH TEIUIOBBIE MOTEPU B 5 pa3 MO CPaBHEHUIO C HEU30JIHPOBAHHBIM
napornpoBooM. M3BecTHO, UTO TeMIeparypa OKpy>Karolero Bo3ayxa B nomemniennu pasta tx = 30 °C, #

I10 YCIIOBHUAM TEXHUKU 0e30I1acCHOCTH TEMIIEpATypa HAa IIOBEPXHOCTHU U30JIAIKUH HE JOJIXKHA IIPEBBIIIATH
50 °C.

Pazzen 6

29. Tpy6a wHapyxubiM guamerpoM 0 = 20 MM 00TeKaeTcsl MOMEPEYHBIM MOTOKOM TOPSYEro
TpaHcpopmaTopHOro macina c¢ Temmeparypoi tx = 100 °C u ckopoctbto wx = 1 m/c. [ImotHoCTB
TEIJIOBOTO MOTOKA HAMIOBEPXHOCTH TPyOBI moanepxkuBaercs papHoi q = 7000 Bt/M2 u HanpasieHa ot
Macia kK creHke. [log kakuM yriiom K MOBEPXHOCTH TPyObI ClieyeT HalpaBUTh MOTOK Maclia, YTOObI
TeMIlepaTypa MOBEPXHOCTH NMOHU3MIach Ha 3 °C?

30.HaiiTi cooTHOIIEHNE MEXY CpeTHUMHU K03 (DUIeHTaMH TEIIOOTAA4YH Ul TPEThEro psaa Tpyo 1mo
X0y BO3/1yXa JBYX BO3/yXOIIOJIOTpeBaTeNei, KOHCTPYKTUBHO BBINOJIHEHHBIX B BUJIE TPYOHBIX MYyYKOB:
a) C LIaXMaTHBIM pACIOJIOKEHHEM TpyO; 0) C KOPHIOpPHBIM pacnosiokeHuem Tpy0. ObGa mydka
o0TeKaroTcs MOIMEepeYHbIM MOTOKOM BO3JyXa C OJMHAKOBOW CpelHell TemrepaTypoil M CKOpPOCTBIO B
y3KOM CEYeHHUH Iyuyka. J(namerpsl TpyO0 B 000MX IMydKaX OJMHAKOBBI, IIaru TPyO B IMydKax TaKkKe
OJIMHAKOBBI, TpuyeM sl > s2.

31.Kak wu3MeHHUTCS cpenHuil KOd((GUIHMEHT TemIOOTAaYr MATOr0o psaa TpyO BO3MYIIHBIX
noJiorpeBaresiel, KOHCTPYKTHBHO  BBINOJIHEHHBIXBBHJIE TPYOHBIX IYYKOB C  HIaXMaTHBIM
pacroyio)keHueM Tpyo, eciii JuaMeTp TpyObl B IMyYKe YMEHBLIUTH B 3 pa3a IpU yCIOBUHU MOCTOSHCTBA




pacxojia ra3a, MoMepevyHoOro Si U MPOJIOJIBHOTO S MIaroB Tpyo B myuke. [IpunsaTh S1 = 2d.

32.Pammatop OXJaXICHHUS AaBTOMOOWIS BBINIOJIHEH B BHJE JABYXPSJAHOTO KOPUIOPHOTO IIydYKa,
CKOMIIOHOBAHHOTO M3 JIATYHHBIX TPYOOK ¢ maramu s1 = S = 1,5d. luametp Tpybok d = 5x0,25 MM u
anuHa |1 = 0,4 M. KonudecTBo TpyOOK B KaxaoM psaxy paBHO 40. Jlo Kakoil TemriepaTypbl OXIaXaaeTcs
paboyasi )KHIKOCTh (BOJa) B paMaTope, €CJIM U3BECTHO, YTO CKOpPOCTh aBToMoOmiIst w = 100 km/4, a
TeMIepaTypa BoJbl Ha BXojie B paguatop tx1 = 100 °C. CkopocTh IBUKEHHS BOJIBI B TPYOKaX Wyoy=0,1]
M/c. TemnepaTypa OKpy»Karoiero Bo3ayxa tsos = 20 °C.

33. Haitnure cpennuii kK03QPUIMEHT TEMIOOTAAYH NPU MOTIEPEYHOM OOTCKAHWH JABIMOBBIMU Ta3aMu
nakera TpyO SKOHOMai3epa MApOBOTO KOTJIA. DKOHOMan3ep coOpaH M3 IUIOCKUX 3MEEBHUKOB C
[IAXMAaTHBIM PACIIOJI0KEHHEM TPYO IMaMETPOM U TOJIIMHOM cTeHKH 32X6 MM, ipudem S1/d = 2,4, a sp/d
= 1,8, a uncino psmoB paBHo 40. CKOpOCTh ra30B B Y3KOM CEUCHUU Wy; = 14 m/c. X Temmneparypa Ha|
Bxoje B nmaket Tpyo 520°C, a Ha Beixoze u3 Hero 380°C.

Kpurep |[Ipu onieHKe BBITIOTHEHHOTO 33[aHUsI YIUTBIBAIOTCS CIIEAYIOIINE KPUTEPUU:
uu 1. 3nanue mamepuana
OLICHKHU| L coodepoicanue Mmamepuana packpblmo 8 NoIHOM obveme, npedyCMOmMpPeHHOM HPOSPAMMOU
" oucyuniunvl — 2 6anna;
mkana | O codepocanue mamepuana packpsvimo HenoiHo, NOKA3aHo 0buee NOHUMAaKue 80npocd,
OLIEHUB| Oocmamounoe Ons danvhelie2o uzyueHus npoepammHo2o mamepuaia — 1 oann;
aHUs O He packpvlmo ocHo8HOe codepaicanue yueoHoz2o mamepuana — 0 6anios;
B 2. [TocnedosamenbHoCmb U3L0MHCEHUS
6amnax | O coodeparcanue mamepuana packpvlmo nociedo8amenbHo, 00CMAmMoOYHO XOPOuLo NPOOYMAHO — 2
oanna;
O nociedo8amenbHOCMb U3N0NCEHUSI MAmepuala Hedocmamouno npooymana — 1 6ann;
O nymaHnuya 6 uznodcenuu mamepuana —0 6annos;
3. Braoenue peuvto u mepmunonocuet
O mamepuan u3noxceH 2pamomHbiM sA36IKOM, ¢ MOYHbIM UCNOIb308AHUEM MePMUHONIo2UU — 2 banna;
O 6 U31024CeHUU Mamepuala UMeIuch 3ampyoHeHus U O0nYyueHvl OUUOKU 8 OnpedeneHuY NOHAMUL U 8
ucnonv3osanuu mepmunonocuu — 1 oann;
O oonywenvl owubku 6 onpedenenuu nouamui — 0 6annos;
4. Ilpumenenue KOHKPEMHbIX NPUMEPOS
O nokasamo ymeuue ULIOCMPUPOBAMb MAMeEPUAI KOHKPEMHbIMU npumMepamu —2 banna;
O npusedeHue npumepos gvlzvieaem 3ampyonenue — 1 oann,
O HeyMeHue npusooums npumepsl npu 0owvscuenuu mamepuana — 0 6annos;
5. Vposenv meopemuueckozo ananrusa
O noxazano ymeHue oeramsv 0000ueHue, 6b1600bl, CpaBHeHUe — 2 balna;
O 0006weHue, 8b18600bl, CPABHEHUE 0EATOMCS C HOMOWbIO npenoodasamersi— 1 bau,
O noaxoe HeymeHnue deramsb 0600weHue, 861600061, cpasherus — 0 6annos,
KosauuectBo 6a/10B: makcumym — 10
Haume
HOBAH Pegepam
ue
OIIeHOY
[pencr|Pazoen 1. Ocrosnvle hOHAMUA U COOMHOULEHUSL.
aBieHu | Heobxooumo evinonnums peghepam 6 suoe enoccapusi N0 OCHOBHbIM NOHAMUSM.
eun Pazoen 2. Ceoiicmea cnnownoii cpeowvi
conepx|Tema npakmuyeckozo sauamus — Pacnpedenenus konyenmpayuii 8 mypoyieHmHom nomoxe.
anue |Bonpocwl 01 konmpons — 3anuwume xunemuueckoe ypastenue borvymana u Hagve-Cmoxca
otieHou | Onuwiume mexanusm mypoyieHmHoCmu HCUOKOCmu
HBIX
Matepu | Pazoen 3. Mexanuzmsl u ypasHenus nepeHoca cyocmanyuil.
anoB | Tema npaxmuuecxoeo 3anamus — Ilepernoc konuuecmea 08uUdCeHUs: U MENIOMbl NPU eCecmeeHHOU

KoHeekyuu. Ilepenoc meniomol 8 NOCpaHU4HOM Cloe.
Bonpocwl ons konmpons — 3anuwume ypasnenus Horomona, @ypve u Quxa.




Ilepeuuciume ycnogus, npu KOmopwvlx nPpoyeccyl Mmenio0omoadu U Maccoomoayu 6y0ym ananioeudHbIMu.
Cohopmynupytime npunyun Onzazepa.

Pa3zoen 4. 3axonwl coxpanenus.

Tema npaxmuueckozo 3anamus — ToueuHwlll UCHMOYHUK MACCbI 8 0OHOPOOHOM NOJle CKOPOCHEII.
Hecmayuonaprnoe ucnapenue.

Bonpocwi 0nsa konmpons — 3anuwume vipasicenue 0711 COOMHOUWEHUSL MOTUWUH OUDDY3UOHHO20 U
2UOPOOUHAMUYECKO20 NOCPAHUYHO20 CILOES.

3anuwume svipadicenue 0151 COOMHOWEHUSL MOIWUH MENTOB020 U 2UOPOOUHAMUYECKO20 NOCPAHUYHO20
cnoes.

B kaxom cnyuae monwunvl Oughy3uonnozo, meniogoeo u 2u0poOOUHAMULECKO20 NOZPAHUUHBIX C0e8
06yoym oounaxosvimu?

Pazoen 5. Mooenuposanue npoyeccos neperoca.

Tema npakxmuueckozo sanamus — Hecmayuonapmuwiii maccoobmeH, conpogodicoaemblii 20MO2eHHO
Xumu4eckou peaxyuer

Bonpocwl ona koumpona — 3anuwume KpumepuanbHoe ypagrueHue 0iisl paciema mMaccoomoaiu 8 cuyuae
JAMUHAPHO20 NOCPAHUUHOO0 CIOSL NPU BbIHYHCOEHHOM OBUNCEHUU.

3anuwume KpumepuanbHoe ypagneHnue 0Jisl pacuema Maccoomoayu 8 cayiae mypoyieHmHo2o
NOCPAHUYHO20 CNOSI NPU GLIHYHCOCHHOM OBUNCEHUL.

Pazoen 6. Mexcgaznwiii nepernoc cyocmanyuii.

Tema npaxmuueckozo 3anamusi — Maccoobmen 6 n10CKoM Kauae ¢ Maiopacmeopumol CmeHKou
Bonpocul ona koumpons — /latime onpedenenue noHAMUA XUMUYECKO20 PABHOBECUS.

Ymo makoe koHcmanma pagHogecus?

3anuwume ocHO8HbLE YpaABHEHUS MENN0- U MACCOOOMEHA & Cyuae NPOMeKAHUSI XUMUYECKUX PeaKyu.
Yemy pasrno yucno Jlvrouca — Cemenosa?

3anuwume 3axon Horomona — Puxmana 0na cnyuas meniooomena mexncoy 2a30801 cMecvio U
nogepxHocmuio pazoeia gas.

Kputep
3474
OIIEHKHU
u
IKaja
OIICHUB
aHust

B
bamnax

[Ipu onieHKe BBITIOJIHEHHOTO 33/1aHUS YYUTHIBAIOTCS CIEIYIOIINE KPUTEPUU:

1. 3nanue mamepuana

” codepaicanue mamepuana packpvimo 8 HOIHOM 00vbeme, NPedyCMOmMpPEeHHOM NPOCPAMMOU
oucyuniunsl — 2 banna;

O  codepoicanue mamepuaia packpvlmo HeNnoJIHO, NOKA3AHO 0dujee NOHUMAHUE 80NPOCa,
docmamounoe 05 OalbHelule2o u3yyeHus npoepamMmnozo mamepuaia — 1 oann;

O  He packpvlmo 0CHOBHOe codepaicanue yueonoeo mamepuana — 0 bannos;

2. [locnedosamenvbHocmb U310HCEHUS

O  coodepaicanue mamepuaila packpvlimo nociedo8amenbHo, 00CMAmMOYHO XOPOUO NPOOYMAHO — 2
oanna;

O  nocnedo8amenbHOCHb U3NONCEHUS Mamepuala Hedocmamouno npooymana — 1 6ann;

0  nymanuya 6 usnodxcenuu mamepuaia — 0 6annos;

3. Braoenue peuvto u mepmunonocuet

O  Mamepuan u3nodiceH 2pamomHubIM sI36IKOM, € MOYHbIM UCNOIb308AHUEM MePMUHOL02UU — 2 bauna;
O 6 U310JCEHUU MAMEPUALA UMETUCH 3aMPYOHEHUsL U OONYUeHbl OUUOKU 8 OnpedeNeHUU NOHSIMULL U 6
ucnoavb308anuu mepmunorocuu — 1 o6ann;

O OonyweHwvl owubku 6 onpedeneHuu nouamuii — 0 6annos;

4. [Ipumenenue KOHKPEMHbIX NPUMEPOB

O  noxaszamo ymeHue uLiiocmpupo8ams Mamepuadl KOHKPemublMu puMepamu — 2
oanna;

O  npugedeHue npumepos svisvigaem 3ampyonerue — 1 6ann,

O  HeymeHue npusooums npumepwvl npu oowvacHenuu mamepuana — 0 6annos;

5. Vposenv meopemuueckozo ananuza

O  nokasaHo ymeHue Oeamsb 0000ujeHue, 8b1600bl, CpasHeHue — 2 banla;

O  o0bobueHue, 8b1800bl, CPaBHeHUe OeIAIOMC A C HOMOWbIO npenodasameisi— 1 oann;

O  noaHoe HeyMeHue deiamb 0000weHue, 8180001, cpasHerus — 0 bannos,




6. l[Ipezenmayus pechepama

O  noxaszano ymeHue delams npezeHmayuio — 2 bania;
O  conpogodicoeHue pacckaza winocmpayusamu— 1 6ann;
O  noanoe neymenue npezenmosams — 0 d6ann08.
KoauuectBo 6a/u10B: makcumym — 10




4. OueHOYHBIEMATEPHAJIBIIIPOMEKYTOYHOHATTECTALIMH

HaumenoBanue
OLIEHOYHOI'0
cpeacrsa

3auer

[IpencraBnenue u
coJiep;KaHue
OIICHOYHBIX
MaTepuasoB

Bonpocwl 0131 nooeomosxu k 3auemy

Koumponupyemvie pazoenvt Ne 1-6.

1. Aenenue nepenoca 6 caszax. Baskocmo. Tennonposoonocmo. /Juchgysusi.
Tepmooughghyzusi.

2. [Ipucmenounvie A61eHUSA 8 YMEPEHHO PA3PENCEHHOM 2ase. TepMoMoneKyiapHast
pazHocms 0asieHull.

3. Kunemuueckue sgnenus 8 CUIbHO PA3PEHCEHHOM 2a3e.

4. Memoowl uccrnedosanus A61eHUll nepeHoca.

5. Vpasnenus cocmosnus scuokocmu u RIOMHbIX 2a308. [lnomnocmy, cocumaemocmo,
Meni0emKoCmo.

6. HAenenue nepenoca u penakcayuu 6 xcuokocmu. Bazxocms, mennonposoonocmo,
oughpysus u camooughghyszus.

7. Conpomusenenue u menionepeoaia 6 1aMUHAPHOM HOMOKE.

8. KonsexmugHnwiii meniooomeH.

9. Typoynenmuoe 0sudicenue u mypoyienmHblil menioooMeH.

10. Mooenu mypoyrenmuocmu. Memoowl pacuema mypoyienmHulLx s871eHUl 6 2a3e,
AHCUOKOCMU U NIA3ME.

11. Paouayuonnulii meniooomen u paouayuoHHAas 2a306as OUHAMUKA.

12. Memacmabunvnvie cocmosinus. Ilepeepes, nepeoxnaxicoenue. /lasnenue HACbIUEHHbIX
napos Hao pacmeopom.

13. Tennonposoonocmo u ésa3xk0cmo meepovix mei. YpasHenue menionposoOHOCMU 8
meepovLX menax, menionpo8oOHOCHb KPUCMALL08. Mexanuzmvl menionposooOHOCHU 8
OUBNIEKMPUKAX U MEMATLIAX.

14. Bsaskocmb u ee nposigieHue npu no2iouweHuUU 36yKa 6 meepobix menax

Kputepuu onenku
U IIKana
OIICHUBAHUS

B Oasurax

Hanpumep, uucno 6annos, komopoe modxcem noiy4ums 00y4arowuiics 3a 3auem,
cocmasnsiem om 20 oo 40,

IIpu 6vicmasnenuu 6an108 yuumvl8aomcs ciedyroujue Kpumepuu, Hanpu-yep:

1. 3Hanue nouamuil, kame2oputi

2. Ilpasunvrocmos 8biNOIHEHUS NPAKMUYECKO20(UX) 3a0aHus(uil)

3. Braodenue memooamu u mexHoio2uamu, 3aniaHuposanuvimu ¢ PIT[

4. Bnaoenue cneyuanvuvlmu mepmMunamu U UCNOIb308AHUE UX NPU OMEeme.

5. Vmenue 0b6wvacuams, 0enams 6bl800bl U 0000WeHUs, 0A8aAMb AP2YMEHMU-POBAHHbLE
omeemul

6. Jlocuurnocmo u nociedo8amenbHoOCb Omeema

7. [emoncmpayus cnocobHocmu y4acmeosams 6 paspadomke 0600ujeHHbIX 6aPUAHMOE
peuteHust npoodiem

Om 36 00 40 6annos oyenusaemcs omseem, KOMOPwLL NOKA3bIBAEN NPOUHbIE SHAHUS
OCHOBHBIX NPOUECCO8 U3YHUAEMOU NPeOMEeMHOU 00IACTNU, OMAUYAECS 2T1YOUHOU U
NOJHOMOU PACKPbIMUSL MeMbl, 6l1A0eHUe MEPMUHOI02UYECKUM annapamom, ymeHue
00BACHAMb CYUHOCID, A61EHULl, NPOYecco8, coObIMull, 0e1ams 8b1800bl U 0000UjeHs,
0asamuv apeyMeHmuposanHvle 0meemsl, NPUEOOUMsb NPUMepbL, C80O00HOE Bld0eHUe

MOHON02UUECKOL PEUDBIO, JI0CUUYHOCNTb U noC1e008amelbHOCHb OMeEemda.

Om 31 0o 35 6annos oyenugaemces omaeem, 0OHAPYIHCUBAIOUWUL NPOUHBLE 3HAHUSL OCHOBHBIX
npoyeccos uzyuaemori npeoMemuoll 0061acmu, OMIUYAemcs 21yOUHoU U ROIHOMOL
PACKPbIMUsL meMbl; 81a0eHUe MEPMUHOLOSUYECKUM ANNapamom, yMeHue 00biaCcHImb
CYWHOCMY, 6/1eHUll, Npoyeccos, cobbimutl, 0e1ams 8618006l U 0000WeHUs, 0a8amb




apeymMeHmupo8anHvle Omeemnl, NPUEOOUMsb NPUMEPLL, C80O00HOe BllA0EHUE
MOHOI02UYECKOU peyblo, 102UYHOCIb U ROCTed08amenbHocmb omeema. OOHAKo
odonyckaemcsi 00HA — 08€ HEMOYHOCMU 8 Omeeme.

Om 20 oo 30 6annos oyenusaemcsi omsem, c8udemenrbCmayowull, 8 OCHOBHOM, 0 3HAHUU
npoyeccos uzyuaemol npeoMemuol 0o1acmu, OMIUYAOWULICS HeOOCMAMOYHOU 2/IYOUHOU
U NOTHOMOUL PACKPLIMUSL MeMbl,; 3HAHUEM OCHOBHBIX 80NPOCO8 MeOPUU, C1a60
chopMUpOBaAHHBIMU HABLIKAMU AHAIUZA ABLEHUL, NPOYECCO8, HEOOCMAMOYHBIM YMEeHUeM
0asams apeyMeHmuposanHvle OmMeemsl U NPUEOOUNb NPUMepPbl;, HeOOCHAMOYHO
CB0D0OHBIM 8l1A0EHUEM MOHOLOSUYECKOU Peublo, T02UYHOCMbIO U NOCIe008AMENbHOCHbIO
omeema. [onyckaemcst HeCKOIbKO OuWUOOK 8 COOePIUCAHUL OMBEemd.




	1. Цель, задачи и планируемые результаты обучения по дисциплине
	2. Место дисциплины в структуре ОПОП
	3. Структура и содержаниедисциплины
	3.2. Содержание дисциплины, структурированное по разделам и видам занятий
	3.4. Тематическийпланпрактическихзанятий
	3.6. Самостоятельнаяработастудента
	5. Оцениваниерезультатовобучения
	6. Учебно-методическое и информационное обеспечение дисциплины
	6.2. Информационноеобеспечение
	7. Материально-техническоеобеспечениедисциплины
	1. Технологическаякарта
	2. Переченьоценочныхсредств
	3. Оценочныематериалытекущегоконтроляуспеваемостиобучающихся

		2024-06-04T09:57:46+0300
	Беляев Эдуард Ирекович




