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AHHOTANMSA
padoueii nporpammpl y4eOHou nucuumiinabl 51.0.15 « TEINVIO®OU3UKA)»
JJI51 MOATOTOBKHU 0akanaBpoB no HanpaJjeHno 20.03.01 Texnocdepnas
0e30IacHOCTh HanpaBJieHHOCTel «H:KeHepHOoe o0ecnievyeHne 0e30MacHOCTH
HacCeJIEHNUsI M OKpY:Kawomiel cpeab»; «be3onmacHocTh HUPPOBBIX
POOOTH3MPOBAHHBIX TEXHOJIOTHYECKHUX MPOLECCOB U MPOU3BOACTBY

Heab ocBOeHUSsI TUCHUNIMHBI

— MOJyYEHUE CTYACHTAMH TEOPETUYECKUX U TMPAKTUYECKUX 3HaHUU U
NpUOOpETEHNE YMEHUH W HABBIKOB B OOJACTH TEPMOJAMHAMHUKUA W TEIUIONEpEaadn
C Y4€TOM COBPEMEHHBIX TEHJCHITMN Pa3BUTHUS TEXHUKH W TEXHOJIOTHH, B TOM CHJIC
HU(POBBIX;

— (opMUpOBaHUE YMEHUS CO3/1aBaTh (QU3HUUECKUE MOJEIN MPOUCXOASIIETO U
yCTaHaBJIMBATh CBA3b MEXIY SBICHUSIMU;

— (opMHUpOBaHUE CIIOCOOHOCTH MPUMEHSTH Ha MPAKTHKE HABBIKU MMPOBEACHUS
Y OMMCAHMS UCCIICIOBAHUI, B TOM YHCJIE SKCIIEPUMEHTAIBHBIX.

MecTo IMCUMILUIMHBI B Y4eOHOM IUIaHe: TUCIUIUIMHA BKJIIOYEHa B 0a30BYIO
4acTh y4eOHOIO TJIaHa M0 HaMpaBJICHUIO MOJATOTOBKH 1O HANPABJICHUIO MOJITOTOBKH
20.03.01 TexHocdepnass  Oe3omacHOCTh, HampaBieHHocTed — «WHkeHepHOe
oOecrieueHne OE€30TMaCHOCTH HACEJICHUSI U OKpyKarouieh cpeabl»; «be3omacHocTh
TU(QPOBBIX POOOTHU3NPOBAHHBIX TEXHOJIOTHICCKUX MIPOIIECCOB U TIPOU3BOJICTBY.

TpeGoBanusi K pe3yjbTaTaM OCBOE€HHSI IMCUMIUIMHBI: B pe3yJbTaTe
OCBOCHHMSI JTUCITUIUIMHBI (OPMHUPYIOTCS CIEAYIONME KOMIETEHIMU (MHIUKATOPHI
chopmupoBanHocTH KommereHuun): YK-2 (VK-2.2), VK-8 (VK-8.1), OIIK-1
(OIIK-1.3), OIIK-2 (OIIK-2.3), OIIK-3 (OIIK-3.2).

Kpartkoe conep:xanue AMCHUILIMHBI: JIEMEHTHl TEPMOJAUMHAMHUKU, TEOPHS
TEIJIOBBIX ~ MAalllMH,  OCHOBHBIE  TIPOLIECCHI  TEIUIONEPEHOCa,  MEXaHU3M
TEIJIOMPOBOJHOCTH, DJIEMEHTApHAs TEOpUS KOHBEKIIMH, TEOPUS TEIJIOBOTO
U3Iy4YeHUs, Iepeaada Teria npy (a3oBbIX IEepexoax.

OO0mas Tpy10eMKOCTh JucIHIuIHHbL: 108 yacos / 3 3a4. ef.

ITpoMe:KyTOUYHBIH KOHTPOJIb: 3 CEMECTp — DK3aMeH.



1. Ileab ocBOEHMS AUCHMITUHBI

L{esbt0 OCBOGHUS TUCIUITIIMHBI SIBIISIOTCS:

— MOJyYeHHE CTYIACHTAMU TEOPETHUECKUX U TPAKTUYECKUX 3HAHUUA WU
npuoOpeTeHne YMEHUN M HAaBBIKOB B 00JACTH TEPMOJMHAMUKHU M TEIUIONEepeaadn
C y4E€TOM COBPEMEHHBIX TEHACHIIMN Pa3BUTHS TEXHUKH U TEXHOJOTHM, B TOM CHJIE
U POBBIX;

— (opMupoBaHUEe YMEHHS CO37aBaTh (PU3MUECKUE MOJEIN MPOUCXOSIIETO U
YCTaHABJIMBATH CBSI3b MEX/Y SBJICHUAMU;

— (opmupoBaHue CIOCOOHOCTH MPUMEHSTh Ha MIPAKTUKE HABBIKU MPOBEACHUS
¥ OIMCAHUS UCCIIEOBAHUI, B TOM YHCIIEC IKCIICPUMEHTATbHBIX.

2. MecTo TMCHUIJIMHBI B Y4e0OHOM Mpoiiecce

Jucuunnuna «Temnogusruka» OTHOCUTCA K 0053aTeIbHOM YacTH IUCUUIUIMH
yueOHoro 1iaHa. JucuumnuHa «Temnopusuka» peanusyercs B COOTBETCTBUM
¢ tpedoBanusiMu PI'OC Ne 680 ot 25.05.2020, OIIOII BO u YuebHoro miana
no HanpasieHuto 20.03.01 Texnochepnas Oe3omacHOCTh, HaMpPaBIECHHOCTH
«be30nmacHOCTh TEXHOJOTMYECKHX IMPOLIECCOB M MPOU3BOJACTBY; « M HXeHepHoe
oOecrieueHre O€30MaCHOCTH HACEJEHUs, OKpYyXKaroleld cpeapl U O0OBEKTOB
TeXHOCHEPH».

[TpenmecTByomuMu KypcaMu, Ha KOTOPBIX HEMNOCPEACTBEHHO Oa3upyercs
nuciumuinHa « Termnodusukay, spiaserca «Puzukay u «MaremaTuka.

JucuuninHa SBJASIETCS OCHOBONOJIAraroled Jii W3Y4YeHHUs CIIeIyHOUIUX
mucuuiuinH:  «Tpaktopel  u aBromoomnmy»,  «lloxkapHas ~ 6e30macHOCTb
B arpOIPOMBILIUIEHHOM KOMILIEKCEY.

Pabouass mporpamma aucuuruiiHbl «Temnodusuka» s WHBAIUMIOB W JIUI
C OrpaHMYECHHBIMH BO3MOKHOCTSIMHM 3/10pOBbs pa3palaThiBaeTcs WHIUBUAYATbHO
C y4YyeToM OCOOEHHOCTEW MCUXO(PU3UYECKOTO Ppa3BUTHS, HMHIMBUIYaJbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 37J0POBbs TAKMX 00YYarOIIUXCSL.

3. IlepeueHb MIAHMPYEMBbIX Pe3yJIbTATOB 00yUEeHHUS MO AUCIHUIINHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJbTATAMHU 0CBOEHHSI 00pa30BaTeIbLHOM
NMPOrpamMmblI

N3yyenne naHHOW y4eOHOW IUCIMIUIMHBI HAMpaBlieHO Ha (GOPMHpPOBAHUE
y 00y4Jaromuxcs KOMIIETCHIINH, MPEJICTaBICHHBIX B Tadymiie 1.



Taomuma 1

TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

No Kon s s . B pe3ynbrare nzydenus yueOHOU
KOMIIETEHIIH WNHaukaTopbl KOMIETEHIHA
/Tl | KOMIETEHLIUU . JTUCIUILIMHBI 00y4aroImuecs J0KHbL:
(wm e€ yacTh)
1. YK-2 Crioco0eH ompenensaTh KpyT 3a1a4 B pamkax | YK-2.2 YMETh BBIJCIATH B MPO(ecCHOHATBLHBIX
MOCTABIICHHOM 1LI€JIM U BEIOUPATH YMeTh aHaNU3UpOBaTh, OLICHUBATh | 3a/la4axX U3ydaeMble MPOLIECCHI U
ONITUMAJIbHBIE CIIOCOOBI MX PEUICHUS, 00CTaHOBKY U IPUHUMATh PEUICHUSI | SBJICHUS; IPUMEHSTH (PU3NIECKHE
UCXOJs U3 ACUCTBYIONINX MTPABOBBIX HOPM, | B 00JIaCTH 0OecreueHus 3HAHUA JUISI aHAJIN3a
MMEIOIINXCS PECYPCOB U OTPaHUYCHUH TexHoc]epHoit Oe3omacHoCTH npoeCCHOHATBHBIX U OBITOBBIX 33/1a4 1
YUUTHIBaTh BO3MOXKHOE
HEeOJIaronpusTHOE WIH OMACHOE MX
pa3BUTHE
2. VK-8 CrniocoGeH co31aBaTh U MOJIEPKUBATh B YK-8.1 3HATh IPUHLIUIIBI paOOThI TEIIOBIX
MOBCEIHEBHOM JKU3HU U B 3HaTh OCHOBHBIE HCTOYHUKHU MAalIMH U KIUMaTH4YeCKON TEXHUKH U
npodeccnoHalbHOM 1eATENbHOCTH YpE3BBIYANHBIX CUTYyaIIUN yCIIOBUS UX 0€30IacHOM IKCIUTyaTalllH;
0e30macHbIe YCIOBHS KHU3HENEATEIHOCTH | IPUPOJHOTO M TEXHOT€HHOT'O COBpPEMEHHbBIE TEHJCHIIUU TIOTY4YEHUS U
IUISL COXPAaHEHHSI TPUPOIHOM CpeIIbl, MIPOUCXOXKACHUS, PUUNHBI, MPUMEHEHHS TeTUIOTHI U SKOHOMHHU
o0ecreyeHns: yCTOWYMBOIO Pa3BUTHS MIPU3HAKU U TIOCIIEACTBUSA SHEPTUU
o0111ecTBa, B TOM YHCIIE TIPH yTPO3e U OTaCHOCTEM, CITIOCOOBI 3aTUTHI OT
BO3HUKHOBEHUHU YPE3BBIYAMHBIX CUTYallUN U | YPE3BBIYANHBIX CUTYAIIHH,
BOCHHBIX KOH(DJIMKTOB MPUHITUIBI OpTaHU3aIHN
0€30IacHOCTH Tpy/la Ha
TIPEATPUSTHI
3. OIIK-1 Crnioco0eH y4HuThIBaTh COBPEMEHHBIE OIlK-1.3 BJIQJIETh METOJIUKOM pelieHus

TEHJICHIIMH Pa3BUTHUS TEXHUKH U
TEXHOJIOTUH B 001acTH TeXHOC(EpHOI
0€301MacHOCTH, U3MEPUTENILHON U
BBIYHUCITUTENLHON TEXHUKH,
WH()OPMAIMOHHBIX TEXHOJIOTHH MPU
pEIIeHNY TUTIOBBIX 33/1a4 B 00JIacTH
poeCCUOHAITBHON EATETHHOCTH,

Bnanenune texuukon u
TEXHOJIOTUSIMH B 00J1aCTH
TexHOc(hepHOH OE30MacCHOCTH ¢
YYETOM COBPEMEHHBIX TEHICHIIHUI
WX Pa3BUTHS -

MPOCTEHIINX (HUZUKO-TEXHUYECKUX
3aja4y B podeccHoHaNbHOM 001acTH 1
MTOBCEIHEBHOM JKU3HU, YMEHHEM
aHAJIM3UPOBATh U IPUMEHSTDH (PU3UKO-
TEXHUUYECKYI0 HH(POPMAIUIO B
po¢eCCUOHATILHOMN IEATEIbHOCTH U
MOBCETHEBHOM KU3HHU




Coneprxanue

Ne Kon . B pesynbrare u3ydyenus yueOHOU
I/ | KOMIICTCHIIMHI I L DO JUCIUTIIMHBI 00y4YarOIHUecs TOJDKHBI:
(wm e€ yacTh)
CBSI3aHHOM C 3alIUTON OKPYXAIOIIEH Cpebl
U oOecIieueHreM OE30IMaCHOCTH YeJIOBEKa
4, OIIK-2 CnocobeH obecrieynBaTh 0€301aCHOCTH OIIK-2.3 BJIQJICTh HAaBBIKAMH IMPUMCHCHHS
YeJI0BEKa U COXPAHEHUE OKPYKAIOLIEH Bnaners HaBbIKaMU OPUEHTAIIUU B (bU3HYECKUX 3HAHUH JUTSI aJICKBATHOM
Cpelibl, OCHOBBIBASCh HA MPUHIIMIIAX 9KOJIOTUYECKHX Mpo0IeMax u OIICHKH KOJIOTHYECKHUX MPOOIEM U
KYJIBTYPBI 0€30ITaCHOCTH Y KOHIICTIIIHH CUTYaIUsX, B CHCTEME CTAaHJAPTOB, | CUTYallui, CBI3aHHBIX C
PHUCK-OPUEHTUPOBAHHOTO MBILIICHUS MPaBUJI U HOPM, PO eCCHOHATBHON NEATETHHOCTHIO
pETIaMEHTHPYFOIITHX
B3aMMOOTHOIIIEHUS YeJIOBEKa U
TIPUPOJIBI
5. OIIK-3 CrniocobeH oCcyIecTBIATh OIIK-3.2 YMETh UCIIOJIb30BaTh (PU3NUECKUE

HpO(bCCCHOHaHBHYIO ACATCIIBHOCTD C

Y4E€TOM rOCYJapCTBEHHBIX TPEOOBAHUIT B

oOiactu obecneueHus 6e300acHOCTH

YMeTh NpUMEHSITh HOPMATUBHBIC
[IPABOBBIC aKThI, COACPIKAIIIHE
rOCYJapCTBCHHbIC HOPMATHBHBIC
TpeboBaHUs B 00J1aCTH
TexHOC(hepHOH 6e30MacHOCTH,
MEKTyHAPOIHbIC CTAHIAPTHI U
KOHCTPYKTOPCKYIO IOKYMEHTALUIO B
cdepe 6e30macHOCTH

3HAHMS JIJIS1 aHAJTU3a U COCTABJICHUS
KOHCTPYKTOPCKOM JOKYMEHTAllUH B
cdepe 6e30macHOCTH




4. CTpyKTYypa ¥ cojiepKaHue TUCHUTILTUHbI
4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT
OO6mast TpyI0EMKOCTh JMCIUILIMHBI cocTaBiseT 3 3ad.ed. (108 udacoB), ux
pacrpejiesieHre 1Mo BujaaMm paboT mpeACcTaBieHo B Tabaule 2.

Tabnuma 2
Pacnpeueﬂeﬂne prI[OéMKOCTl/I JUCHHUIIJIMHBI 11O BUJIaM paﬁoT
TpyroéMkocTh
Bup yueOHoii padoTbl wac.

OO01mast Tpy10€MKOCTb TUCIUILINHEI 110 Y4€OHOMY TUIaHy 108

1. KonrakTHas padora: 50,4
AynuTopHasi padora 50,4

8 MoM uucue:

aexyuu (J1) 16
npaxmuyeckue sansimus (113) 34
KOHmMaKkmuas paboma Ha npomexicymounom konmpoine (KPA) 0,4

2. CamocrositesqibHasi pabora (CPC) 57,6
KOHMPOAbHASL paboma 10
KOHCYIbmMayuu nepeod dK3aMeHOM 2
camocmosmenvbHoe uzyuenue pazo0enos, Camono02omosKka (npopabomra u

nO8mMopeHue TeKYUOHHO20 MaAmepuala u Mamepuana y4eoHuKo8 u y4eOmsix 21
nocooull, N0020MOBKA K NPAKMUYECKUM 3AHAMUSM U M.O.)

Iloocomoska K 3K3ameHy (KOHMpOb) 24,6
By mpoMexyTo4HOr0 KOHTPOJIS: 9K3aMeH

4.2 ConepxxaHue TUCUUIINHBI
Tabmuma 3
TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI
HaunmeHoBaHMe pa3/e/ioB U TeM Beero AynuTopHas pabora | BHeayauTopHasi
AUCHMILIUH (YKPYTTHEHHO) JI 113 | IIKP padora CP

Paznen 1. «Tepmonunammka 48 8 18 22
Pazpnen 2. «OcHOBBI Temionepeaaun» 57,6 8 16 33,6
KOHCYIbMayuu nepeo dK3aMeHOM 2 2

KOHMAKMHAs paboma Ha NPoMeiCymo4HoM 0,4 0,4

konmpoae (KPA)

Bcero 3a3 cemectp 108 16 34 2,4 55,6
HToro mo gucuumnjinue 108 16 34 2,4 55,6

Conep:xanue pa3aeoB JIUCHUIINHbBI

Pasnea 1. TepmonnHamuka

Tema 1 «OcHOBHBIE IOHATHUS TEPMOJIUHAMHUKN»

TepMOAMHAMUYECKNE CHUCTEMBI: OTKpBITas, 3aKpbITasi, M30JHUPOBAHHAsA. YPAaBHEHHE COCTOSHUSA
uaeanbHoro rasa. Mzonponeccel. CMech naeanbHbIX Ta30B.

Tema 2 «IlepBslii 1 BTOpOI 3aKOHBI TEPMOAMHAMUKH. KpyroBsle mpoLecch»

BHyTpeHnHss sHeprus uaeanbHoro raza. Yucio crenenei cBo0OIbI MOJIEKYN U €r0 3aBUCUMOCTb OT
temneparypbl. TernoémkocTs wuieanpHoro rasza. OmpeneneHue pabOThl raza B Pa3IMYHBIX




npoueccax. DHTaNbIU uaeanbHoro raza. Murerpan Kiaysuyca. Outponus. Kpyrossie npouneccsl.
[Tpsmoii n o6patHbIit ukiel KapHo. TerioBbie MaliuHbI.

Tema 3 «PeanpHblil ra3y

[TonpaBku Ha B3aMMOJEIICTBIE MOJIEKYJ U YpaBHeHUE Ban-nep-Baanbsca. CemeiicTBo nzorepm Ban-
nep-Baanbca. Kputudeckas uzorepma U KpUTUYECKHUE ITapaMETPBI

Tema 4 «DazoBbie IEPEXOAbD)

N3otepmbl peanbHOro rasa. [Iporecc napoobpa3zoBanus Ha p—V aumarpamme. MeracTaOHiIbHBIC

COCTOSIHUSI: Tieperperasi >KMJIKOCTh M IepechllleHHbIH map. uarpamma p-—T Ha mnpumepe

JMarpaMMbl McnapeHusi Bojbl. YpaBHeHue Kitaysmyca — Knameilipona. BrnaxxHblid BO31IyX.
[uarpamma Pam3una.

Pa3nen 2. OcHOBBI Teronepe1ayu

Tema 1 «Bunasl TemmoodmeHa. TemnonpoBoaHOCTEY

OcHOBHBIE TOHATHUSL U OmpeaenaeHus. TermonpoBoAHOCTh. 3aKoH DPyphbe Ui TEIIONPOBOJAHOCTH.
SIBieHUE TEIUIONPOBOJHOCTH KaK OJHO U3 siBJIeHUHN nepeHoca. Ko umeHTt TenaonpoBoiHOCTH U
€ro 3aBUCHUMOCTb OT (pU3NYEeCcKUX MnapameTpoB. KpaeBbie yClIOBUS U TPaHUYHBIE YCIOBUS.

Tema 2 «Koueknusi. OCHOBBI TECOPUH OO0 DY

OcHOBHBIE (PAKTOPHI, BIMAIONME HA WHTCHCHBHOCTh KOHBEKTHBHOTO TemjIooOMeHa. XapakTep
TEYCHMsI JKUJKOCTH M Traza Npu KOHBEKUWU. OCHOBHBIC CBEICHHS M3 TEOpUU MOA0OUS H
pazmepHocTell. du3nueckuil CMbICI KPUTEPUEB M10100MUSL.

Tema 3 «TemnooOomen npu Ga3zoBbIX MEPEX01aX»»

TerutooOMeH mpu ucnapeHud. TemrooOMeH Npu KUIIEHUW JKUJIKOCTH B OOJIBIIOM 00BEME U
Ha MOBEPXHOCTH. TernooOMeH npu KOHACHCALUU Tapa.

Tema 4 «TemnooOMen uznydenreM. OCHOBHbBIE 3aKOHBI U3JTyUEHUS»

CBsi3p MeXJIy HCIYCKaTelIbHOW M TOTJIOMIATETbHOW CIOCOOHOCTSMHU Tell. 3aKOHbI H3JIy4eHHUS
a0CcoM0THO YepHoro Tena. CrnekTpaibHas MJIOTHOCTh SHEPTETUYECKOW CBETUMOCTH ISl Pa3IM4YHbIX
temneparyp. M3myueHue W MOTJIOLIEHUE JTyYUCTOM SHEPrUU HEUEpPHBIMU TelamMu. TermnooOMeH
U3ITy4YEHUEM MEXKY MIIOCKMMHU ITOBEPXHOCTSIMU. DKPaHBI.

4.3 Jlekunu/mpakTHYECKHE 3aHATHS

Tabnuua 4
Conep:kanue JeKUMA/IPAKTHYECKUX 3aHATHH U KOHTPOJIbHbIEC MEPONIPUATHS
Koua-Bo
Bun
®opmupy 4yacoB / U3
. KOHTPOJIb
Ne Ne u Ha3BaHue JeKIui/ eMble HUX
Ne pazgena . HOT'0
n/n NPAKTHYECKUX 3aHATHH Kommerex | | NPaKTHY.
1117001 ponp MOJATr0TOB
SITHSA
Ka
1. | Pazgen 1. «TepmoauHaMuKay 26/0
Tema 1. OcaoBuble | Jlekmus Ne 1 «OcHOBHBIE VK-2.2 2
MOHATHUS MOHATHUS TEPMOAMHAMUKI YK-8.1
TEPMOJUHAMUKHI (c mpuMeHeHneM OIIK-3.2
MYJIbTUMEIUHHOTO
000pyTOBaHMUS )
I13 Ne 1 «MneanbHblii Ta3» YK-2.2 Pemenue 2
OIIK-1.3 3a1a4
OIIK-2.3
OIIK-3.2
Tewma 2. [lepBslii n Jlexuus Ne 2 «IlepBrlii n VK-2.2 2
BTOPOI 3aKOHBI BTOPOI1 3aKOHBI YK-8.1
TEPMOJIMHAMHUKHI TEPMOIUHAMUKI OIIK-3.2
(c mpuMeHEeHNEM
MYJIbTUMEAUINHOTO




Koa-Bo

(c mpuMEeHEeHNEM

Bun
®opmupy yacos / u3
Ne Ne u Ha3BaHue JieKnuit/ eMble KOHTPOJIL HUX
Ne pa3znena . HOT'0
n/n NPaKTHYECKUX 3aHATHH KOMIIETEH e NpaKTH4.
197071 MOJAr0TOB
ATHSA
Ka
000pyT0BaHUS )
I13 Ne 2 «BuyTpeHHss YK-2.2 Pemenue 2
sHeprus. Yucio creneHei OIIK-1.3 3amay
cBO0OOI» OIIK-2.3
OIIK-3.2
I13 Ne 3 «AnuabaTHbIH YK-2.2 Pemenne 2
MIPOIIECCH OIIK-1.3 3amay
OIIK-2.3
OIIK-3.2
I13 Ne 4 «Btopoii 3akoH YK-2.2 Pemenue 2
TEPMOJIUHAMUKU OIIK-1.3 3ajaq
OIIK-2.3
OIIK-3.2
I13 Ne 5 «TemnoBbie Mamuuby | YK-2.2 Pemrenune 2
OIIK-1.3 3a1ay
OIIK-2.3
OIIK-3.2
Tema 3. Peanpublii Jlextust Ne 3 «Peanpubiii razy | YK-2.2 2
ra3 (c mpuMeHEeHHEM VK-8.1
MYJIbTUMEAUIHOTO OIIK-3.2
000pyaOBaHNs)
I13 Ne 6 «YpaBHenue Ban-nep- | YK-2.2 Pemenne 2
Baanbca» OIIK-1.3 3a1a4
OIIK-2.3
OIIK-3.2
Tema 4. dazoBrie Jleximst Ne 4 «DazoBrie VK-2.2 2
TIePEXOIBI MePEX0IbD) VK-8.1
(c npuMeHeHneM OIIK-3.2
MYJIbTUMEAUNHOTO
000pyaOBaHUs)
I13 Ne 7 «YpaBHeHuHe YK-2.2 Pemenue 2
TEILIOBOrO OaraHca OIIK-1.3 3ajau
OIIK-2.3
OIIK-3.2
I13 Ne 8 «M3yuenue Biaxknoro | YK-2.2 Pemenue 2
BO3/lyXa C IPUMEHEHUEM OIIK-1.3 3a;au
nuarpamMmbl Pam3uHay OIIK-2.3
OIIK-3.2
I13 Ne 9 «Iluka Penkuna ¢ YK-2.2 Pemienue 2
MepeErpeBoM napa» OIIK-1.3 3a1a4
OIIK-2.3
OIIK-3.2
2. Pasnen 2. «OCHOBHI TeTUIONIEpEAAYNY 24/0
Tema 1. Buasl Jlextmst Ne 5 «Buasl VK-2.2 2
TEII000MEHa. Tena0o00MeHa. YK-8.1
TennonpoBonHocTh | TennonpoBogHOCTE» OIIK-3.2
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Koa-Bo

Bun
®opmupy yacos / u3
Ne Ne u Ha3BaHue JieKnuit/ eMble KOHTPOJIL HUX
Ne pa3znena . HOT'0
n/n NPaKTHYECKUX 3aHATHH KOMIIeTeH e NpaKTH4.
U MOATOTOB
SATHS
Ka
MYJIbTHMEIHIHHOTO
000pyT0BaHUs )
I13 Ne 10 «TemnonpoBoanocth. | YK-2.2 Pemenue 2
OpnnoMmepHas 3a/1a4a. OIIK-1.3 3aaq
Crioucrast CTpyKTypa» OIIK-2.3
OIlK-3.2
I13 Ne 11 «TennonpoBoanocth. | YK-2.2 Pemenue 2
[umHapudeckas OIIK-1.3 3amad
CUMMETPUS. OIIK-2.3
OIIK-3.2
[13 12 «DkcnepuMeHTaIbHOE YK-2.2 Pewmenue 2
M3y4YEHUE TEIUIoNepeaadum» OIIK-1.3 3a1a4
OIIK-2.3
OIIK-3.2
Tema 2. Konsekiust | Jlekmus Ne 6 «KonBekus» VK-2.2 2
(c mpuMeHeHneM YK-8.1
MYJIbTUMEAUIHOTO OIIK-3.2
000pyTI0BaHUs)
13 Ne 13 «KouBekmus u YK-2.2 Pemenue 2
KPUTEPHUH TTOT00HS» OIIK-1.3 3ajaq
OIIK-2.3
OIlK-3.2
Tewma 3. Jlexmmst Ne 7 «TermmooOMen YK-2.2 2
TennooOMmeH npu npHu ($a3zoBbIX NEPEX0ax» YK-8.1
(ha3oBBIX TIEpexogax OIlK-3.2
I13 Ne 14 «TennoobmeH npu VK-2.2 Pemenne 2
MCIIApPEHUHU U KOHJICHCAI[N» OIIK-1.3 3aja4
OIIK-2.3
OIlK-3.2
Tewma 4. Jlexuus Ne 8 «TenmnooOmen YK-2.2 2
Tennoo6men U3ITy4YEHUEM VK-8.1
W3IIy4YeHUEM OIIK-3.2
I13 Ne 15 «Temnoobmen YK-2.2 Pemenue 2
M3IIy4CHUEM» OIIK-1.3 3a;au
OIlK-2.3
OIIK-3.2
I3 Ne 16 YK-2.2 Pemenue 3
«IKCTepUMEHTAIILHOE OIIK-1.3 3a;au
U3Yy4YEHHE TEIIOBOTO OIIK-2.3
U3ITyYEHUS» OIIK-3.2
KonTponbhas pabota no YK-2.2 KonTponb 1
JUCLHUIIIINHE OIIK-1.3 Hast
OIlK-2.3 paborta
OIIK-3.2
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4.4 IlepeyeHb BONPOCOB /JIsI CAMOCTOSITEILHOTO U3YUEeHUSs] JUCIIUTNIMHBI

Tabmura 5
Ne
1?/‘?[ pa3aena | Ilepedensb paccMaTpuBaeMbIX BONPOCOB VISl CAMOCTOSITEILHOIO U3YUeHUsI
U TeMbI
Pazpnen 1
1. | Tema?2 Wurerpan Knaysuyca. Ourponus. Kpyrossie nporeccsl
2. | Tema3 Kputnueckue napameTpol

3. | Tema 4 MertacrabuiabHble cocTosiHUS. Biaakasiil Bo3nyx. Inarpamma Pamsuna

Pasznen 2

5. |Temal TennonpoBogHOCTh

6. | Tema?2 OCHOBHBIE CBEJICHUS U3 TCOPUH T0I00MS M pazMepHOCTe. DU3NIECKUN CMBICIT
KPUTEPHEB MOI00US

7. | Tema 3 TennooOMeH Npu KUIEHUH KUAKOCTH B 0OJIBIIOM 00BbEME U Ha TIOBEPXHOCTH

8. | Tema4 3aKoHbI U3NyuyeHus: a0COIOTHO YEPHOTO Teja. Temioo0MeH U3IIyueHuEeM MEXIY

IJIOCKMMHU TOBEPXHOCTAMU. DKPaHBI

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUH
Tabmauia 6

HaumenoBanue
HCMO0JIb3yeMbIX
Ne AKTHBHBIX H
Tema u popma 3aHATHSA
n/n HHTEPAKTHBHBIX
o0pa3oBaTeJbHbIX

TEXHOJIOTHM

1. I13 Ne 1 «MgeanbHbIH ra3» I13 | Pabora B MaibIx
rpymnmnax

2. I13 Ne 3 «AnnabaTHbIi TpoIIece) I13 | Pabora B ManbIx
rpymnmnax

3. | [I3 Ne 8 «M3yueHue BIa>xHOTO BO3yXa C MPUMEHEHUEM I13 | PaGota B MamnbIx
quarpaMMsl PaM3uHa» rpynmax

4. | TI3 Ne 12 «DkcnepuMeHTaIbHOE U3yUEHUE TEIUIONepeadm» I13 | PaGota B MamnbIx
rpynnax

5. | 13 Ne 16 «DxcriepuMeHTaIbHOE U3YYCHHUE TETNIOBOTO I13 | Paborta B ManbIx
W3ITy4EHUS» rpymnmax

6. OueHo4YHbIE CPpeACTBA AJIA TEKYIIEr0 KOHTPOJISl YCIIEeBA€MOCTH U
MPOMEKYTOUYHOI aTTeCTAIMHU 10 UHTOTaM OCBOEHHUSI TUCITUTIJIMHBI
6.1 OueHoOYHBbIE CPEACTBA TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH H
c(hopMHPOBAHHOCTH KOMIIETEH N
Tunosble 3a1a4u JI KOHTPOJISI HA MPAKTHYECKHUX 3aHATHAX U IK3aMeHa

Tunossele 3a1a4n no pazaeay 1
1. KomuuectBo BemiectBa renuss v =1,5wmone, temmeparypa T =120K. Omnpenenuts
CyMMapHYI0 KHHETUUYECKYIO dHEepruto Ex moctynaTenbHOro IBHKEHHSI BCEX MOJIEKYI 3TOTO rasa.
2. OmpenenuTh CPeIHIOW ATUHY CBOOOJHOTO Mpodera <|> MOJIEKYJIBI a30Ta B COCYZE
BMecTUMOCThIO  V =5m. Macca raza m=0,5r. DQPekTuBHbII aHAMETP MOJEKYIbI
d=0,3-10"° m.

12




3. Uemy paBHO u3MeHeHue 3HTponuu 10T BO3ayXa MpU U30TEPMUUYECKOM PACIIUPEHUHU OT
3 no 8 n?

4. ITpu BBICOKOI TeMIiepaType MMOoJIOBUHA MOJIEKYJI a30Ta AUCCOLUMUpPOBaIa Ha aToMbl. Uemy
paBHa YyJ/elbHAs TEIUIOEMKOCTh C, MpHU TOCTOSHHOM [aBICHWM B OSTUX ycnoBusx? Haidtu

[moKasareib aauadarsl.

Tunossble 3a1a4u Mo pasaeiny 2
1. IIpocTpaHcTBO MEXIy JABYMSI MapajUleIbHBIMH IUIACTUHAMH  3alIOJTHEHO TEJIUEM.
Pacctosnue mexnay minactuHamu L =50 mMm . OniHa MIacTHHA MOAJIEPKUBACTCS MPHU TEMIEpaType

20°C, mpyras — npu temnepatype 40°C. BeluncanTh INIOTHOCTh IMMOTOKA TEIIa B BAaTTaX Ha KB.M.
pu gasienuu p =10511a.

2. Koapdumument TtemnonpoBomHoctd kuciaopoga npu temmneparype 100°C  pasen
3,25-10° BT/ (M . K) . Berancnuth K03 GUIMEHT BA3KOCTH 77 KUCIOPO/a IPU ATOU TeMIlepaType.

3. OnpenenuTh IMJIOTHOCTh TOTOKA TEIJIa Yepe3 IUIOCKYK CTEHKY ToimmHoi 37,5cMm,
BBUIOYKCHHOH M3 KHpIINYa, €CIIM Tiepenas Temieparyp cocrasisier 50 K ?

4. HaiiTn NOTOK Temia 4epe3 KUPIHYHYIO CTeHy, eciu Mexnay cinosmu d,=25cMm u
d, =12,5cm Haxomutcs mpocioiika yremmrens d =15cm. Kosddumument teruronpoBogHOCTH
kuprnuya pasen 0,5 BT/ (MK) , yrerwmurens — 0,06 BT/ (M . K) . IInomans crensr — 25 m? .

5. IlapannenbHble TOBEPXHOCTH JIBYX TeJl OOMEHMBAIOTCS TEIUIOM. Temmeparypa mepBOro
tena T, =300K, Broporo T,=350K. [lornomarensHas crnocobHocts nepsoro tena A =0,7,

BTOPOE TEIO0 MOKHO CUYHTATh aOCOJIOTHO YEPHBIM TeloM. HalTu IIOTHOCTH TEIUIOBOTO TMOTOKA
MEX]y TeJlaMH, 00YCIIOBIICHHOTO M3lTydeHueM tell. KpaeBbiMu 3¢ dexraMu mpeHeOpeyn.

6. B ycnoBusx mpenpiaymiedl 3ajadyd  HaWTH  IUIOTHOCTh TIOTOKA Tera 3a CuéT
TEIJIOMPOBOIHOCTH, €CIIM MEXIY TeJIaMH HaXOJUTCS BO3AyX. PaccTosiHue Mex1y MOBEPXHOCTIMHU

ten paBHO 2 M . KoaddunuenT remonpooanoctu Bo3ayxa 0,035 BT/ (M : K) :

[ToaHBIN KOMILIEKT 3a71au COJCPKUTCS B COOPHHMKE 3adad MO Kypcy (U3UKH
(cm. myHKT 7.1) pabouei mporpaMMBbl TUCITUTIINHEI.

TunoBoil BApMAHT KOHTPOJIbHOM PadOTHI MO AUCHUIINHE

1. B OGamnone BMectuMocThio V =151 Haxomutcs aproH noj aasineHueM P, =600 kIla
npu temmneparype T, =300K. Korma u3 OGamnoHa ObUIO B3TO HEKOTOPOE KOJMYECTBO Trasa,
naBiieHHe B OamoHe moHusmiock Ao P, =400«klla, a temneparypa ycraHoBuiack T, =260K.

Omnpenenuts Maccy AM aprosa, B3sATOro U3 O6aIoHa.
2. OmpeaenuTs KOJUYECTBO TEIUIOTHI Q, KOTOpPOE HAJ0 COOOMIMTH KHUCIOPOIY 00bEeMOM
V =50 11 npu ero H30XOpHOM HarpeBaHuM, YTOOBI JaBJI€HUE ra3a noBbicuiaock Ha Ap = 0,5 MIla.
3. B kanopumerp, B xotopoMm Haxoautrcs 300r Boael mpu 12°C, momectumu 200 T

xene3a ipu 100°C . Kak uaMeHsieTCs SHTPOMHS CHCTEMbI IPU YPaBHUBAHUH TEMITEpaTyp?
4. HaiiTu YMCIIO MOJIEKYJ a30Ta, HAXOMASANIMXCS MPU HOPMAJBHBIX YCIOBHAX B 00BEME

1cm® 1 06mamaromuX cKopocThio: a) Mexay 99 M/c u 101m/c ; 6) mesxay 499 m/c u 501m/c.
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IlepeyeHnb BOMPOCOB, BHIHOCHMbBIX Ha MPOMEKYTOYHYIO aTTeCTANMIO (IK3aMeH)

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.

30.
31.
32.

33.

34.
35.
36.
37.

38.

Bomnpocsl no pazneny 1
Kakue cucreMbl Ha3bIBalOTCS @) OTKPBITHIMU; 0) 3aKPBITHIMU; B) U30JUPOBAHHBIMU?
3anucaTh ypaBHEHHE COCTOSIHUS UI€AJIBHOTO ra3a B pasjInyHbIX (hopMax.
Kak npencraButh ypaBHEHHE COCTOSIHUSA AJIs1 CMECH MJI€aIbHBIX ra30B?
Yro Takoe BHYTPEHHSISI SHEPIHsl TEPMOJIMHAMUUYECKON CHCTEMBbI?
Kaxue Buabl SHEPruM 4acTULl HAJ0 YUYUTHIBATD JUISl PA3JIMYHBIX COCTOSTHUI U BEILIECTB IPU
HaXO0XJECHUHU BHYTPEHHEN dHEprun?
Kak onpenenuts unciio crerneHeit cB000Abl OJHOW MOJIEKYIIbI?
Kak onpenenuts paboTy uaeanbHOro raza no auarpamme p—V ?

PaboTa naeanbHOTO raza B pa3IMUHBIX H30Iporeccax (4 ciydas).
Kakoii 3aK0H sBII€TCS 3aKOHOM COXPAaHEHUS SHEPTUH B TEPMOANHAMUKE?

. Ter1o€MKOCTh HICATBHOTO Ta3a MPHU MOCTOSIHHOM 00BEME.
. Tenno€MKOCTh IpH MOCTOSTHHOM JIABJICHHH.
. Kak m3meHseTcss TemIoéMKOCTh IIpyu U3MCHCHHU TCMIICPATYpPbI B HIMPOKOM AHAIIa30HE,

MOKa ra3 MOKHO CUUTATh UIeaTIbHbIM?

Kak omnpenenuTs 9uCIIO CTEeNeHel 0THOM MOJICKYITBI 110 TpaduKy aanadaTei?

Urto Takoe SHTAIBINA U KaKOB (DU3HUECKUN CMBICT €€ MpUpalieHus?

Uro Takoe nnrterpan Kiaysuyca u a1 Kakux MpoLeccoB OH paBeH HYI0?
TepMonnHaMuyeckoe OMpeesieHne SHTPONUM M aHAJUTHYECKOE BBIPAKEHHUE BTOPOTO
Hayvaaa TePMOJIMHAMHKH.

[Tpu kakuX yCIOBUSX TEIJIOBAsi MalIHA HAa3bIBACTCS UACATHHOMU?

Kak ocymectisiercs uuxi Kapro?

UYemy pasen KII/I uukna Kapuo?

Kak yauThIBaeTCS OTTAIKUBAHUE U MPUTSHKCHNUE MOJIEKYJT B ypaBHeHUN BaH-nep-Baannca?
Kputnueckas usorepma.

Kputnueckue mapamMeTphbl U UX CBA3b C MornpaBkamu a u b .

Kak u3 nzorepmsr Ban-nep-Baanbsca nony4aercs peanbHas nuzorepma?

[Toyemy Ha peanbHOM U30TEPME €CTh Y4aCTOK U300aphI?

[Tokazate aByX(asnyro obmacte Ha p—V aUarpamme.

Kakue yyactku uzorepmsl Ban-nep-Baanbca nmpeactaBisioT MeTacTaOMIIbHbIE COCTOSIHUS?
Kakue omacHble sBJI€HHS CBA3aHbl C (Da30BBIMH MEpEXOJaMH U3 MeETacTaOMIIbHBIX
COCTOSIHUI?

ITocTtpoenne p—T nuarpamMmsel Ha MpUMEPE KPUBOM UCHIAPEHUS BOJBI.

Kak BeiBecTn ypaBHenue Knaysuyca — Knaneiipona?

Bomnpocel mo pasaeny 2
[lepeuncanTb OCHOBHBIE BHJIBI TEMIOOOMEHA.
Uro o0benunseT sneHus 1uddy3un, BI3KOCTU U TEIIONPOBOIHOCTH?
Kak 3aBucuT KO3((UIMEHT TEIIONPOBOJHOCTH HIEAIBHOIO raza OT IUIOTHOCTH U OT
TeMIlepaTypsl?
Kak 3aBHCAT NIOTHOCTH MOTOKA TEIJIa M TEMIIEpaTypa OT KOOpAMHAT B CTAllMOHApHOMN
3ajlaye TEIUIONPOBOAHOCTH: a) MEXAY MapauleIbHbIMU IUIOCKOCTSIMH; 0) Mexay
KOHIIGHTPUYECKUMH cepamu; B) MEKIY HMIMHIPUYECKMMH TMOBEPXHOCTSIMH C OOIIen
OCBIO.
Yro Takoe cBOOOIHAS KOHBEKIINSA?
Kakoii 6e3pazmepnblit k03 PuimeHT (Kputepuil) oTBedaeT 3a CBOOOAHYIO0 KOHBEKIIHIO?
Kak cBsi3aHbI HCIycKaTeNNbHas U MOTJIONIATeNbHAs CIIOCOOHOCTH HAarpeThIX Ten?
Kak Ha KpWBOW CHEKTpPaJIbHOW TUIOTHOCTH SHEPreTUYECKONW CBETUMOCTH a0COJIOTHO
YEepHOTO TeJa MposBISIFOTCS 3akoHbl Ctedpana — bonpiimana 1 Buna?
[Tpu kaKuX yCIOBHSIX JTYIHCTHIN TEMI000MEH SIBIISIETCS Mpeobagaronum?
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6.2. Onucanue noka3areJieil 1 KpUTEepHeB KOHTPOJISI YCIIEBAEMOCTH,
ONUCAHNE HIKAJ OLleHMBAHUA

Kputepun onieHku petieHus 3aa4i Ha MPaKTUYECKOM 3aHSITUU, KOHTPOJIbHOU
paboTe, 3a4eTe C OI[EHKOM:

e 5 0a/JUI0B BBICTaBISICTCS CTYACHTY, €CIU B JIOTMYECKA BBICTPOCHHOM
pelIeHUH MPaBUIIBLHO YKa3aHbl (DOPMYJIbI BCEX HEOOXOAUMBIX (PU3UUECKUX 3aKOHOB C
MOSICHEHUSIMU, CJIelaHbl BCE HEOOXOJMMBbIE MaTeMaTU4YecKue MpeoOpa3oBaHus,
pUCYHKH (TIpY HEOOXOJUMOCTH ), TIOJIYYEH MPABUIIbHBIN OTBET;

e 4 Oamaa BBICTABISIETCA CTYAEHTY, €CIM B OTBETE YKa3aHbl BCE
HE0OXoMMMbIe (DU3UYECKUE 3aKOHBI C TOSICHEHUSMH, MPUBEIACHBI PUCYHKU (TIpH
HEOOXOJMMOCTH), HO B TMOSCHECHUAX K (U3NYECKUM 3aKOHAM WJIM B PHCYHKE
COJIEpKaTCsl HETOUHOCTH WJIM JIOMYIIIeHAa MaTEMAaTUYECKUE OITMOKA MPU PELICHUH;

e 3 Oa/uia BBICTABIACTCS CTYACHTY, €CIIA B OTBETE€ YKa3aHbl TOJIBKO
HE0OXoaUMble (PU3NYECKHE 3aKOHbl WM PUCYHKU (IIPU HEOOXOAMMOCTH), WU B
3aKOHAaX U PUCYHKE JOIMYIICHbI OIUOKH;

e 2 Jaju1a — pEIICHUE HE COACPKUT OCHOBHOW MOHATUMHBIA ammapar mo
TEeME 3aJ1a4Hu.

JInst paOoThl Ha MpakTHYeCKUX 3aHATUAX «VMmeanbHBIN rasz», «AamabdaTHBIN
npoiiecc», «M3ydeHue BIaXXHOTO BO3JyXa C MPUMEHEHUEM auarpamMmbl PamsuHay,
«IKCIEPUMEHTAJIbHOE M3Y4YEHHUE TeIuIionepenaun», « IKCIePUMEHTaIbHOE U3YyUEHHE
TEIJIOBOTO U3ITyYCHUS» CTYACHTHI pa30MBaIOTCS HA MaJible TPYMIBI O 3 - 5 YeJIOBEK.
Kaxnas rpynma mpoBOAMT pacdeT pe3ylbTaroB paboOThl W WX  aHAIU3
WHIMBUAYAIIBHO.

Jlnst monmycka K SK3aMEHY CTYACHT O0s3aH PEIIMTh MTOTOBYIO KOHTPOJIBHYIO
paboTy Ha OILIEHKY «3a4eT.

HToroBas OIlcHKAa IO KOHTPOJBHOW pabOTe «3aUTE€HO» WU «HEe 3aYTEHO»
OINpeNesAeTCs IO CpeaHeMy Oally 1O BCEM 3ajJavyaM BapHaHTa KOHTPOJIBHOMN
pabOThI:

0 — 2,4 6a/171a — «HE 32YTEHO»;

2,5 — 5 0a/J1I0B — «32UTEHOY.

Kpurepuu olieHKH OTBETOB Ha BOIIPOCHI K 9K3aMEHY

e 5 0a/JI0B BBICTABIISIETCS CTY/ICHTY, €CJIHU B JIOTHUYECKU BHICTDOCHHOM OTBETE
Ha BOIPOC TMPAaBUIBHO YyKa3aHbl BCe HEOOXOAMMbIE (PUIUUYECKUE 3aKOHBI U
OIpENENCHUS] C MOSICHEHUSIMH, MPABUJIBHO OIMCAHBI SIBJICHUS, MPEACTABIEH BBIBOJ
OCHOBHBIX ()OpMYJI B COOTBETCTBUU C U3JI0’KEHHBIM JIEKIIMOHHBIM MaTEpUaJIOM;

® 4 fajs1a BBICTABIISIETCS CTYACHTY, €CJIM B OTBETE yKa3aHbl BCE HEOOXOUMBIE
bu3nuecKkue 3aKOHblI W ONpENeNieHUs C TMOSCHEHUSIMH, OIHUCAHbl SIBJICHUS,
HO B MOSICHEHUSAX K 3aKOHAM W OIpPEACNICHUSIM COAEPKATCS HETOYHOCTH U (WIIH)
SIBJICHHSI OTIMCAHbI C OIIMOKOW M (WJIM) HE TPEACTaBICH BBIBOJ OCHOBHBIX (opmyi /
B COOTBETCTBUU C U3JI0’KEHHBIM JICKIIUOHHBIM MaTEPUAIOM;

e 3 0Oama BBICTABIICTCS CTYIEHTY, €CIM B OTBETE YyKa3aHbl TOJbKO
HEOOXONMbIE dusnyeckue 3aKOHBI, ONpEIECICHUS oe3 MOSICHEHU

15



(WM B TIOACHEHUSX COJEpXKaTcid OIMMOKU) W (WJIM) TPU OINHUCAHUU SBJICHUS
JIOMYIIEHBI OITUOKH (UJTM ONTUCAHKUE OTCYTCTBYET);

e 2 fay1a — OTBET HE COJEPKUT OCHOBHOM MOHATUMHBINA ammapar 1mo Teme
BOIIpOCA.

Jlis OleHKH 3HaHWM, YMEHUH, HaBHIKOB U (HOPMHUPOBAHHS KOMIETCHIINU
M0 JUCHUIUIMHE TPUMEHSETCS TPAAUIMOHHAS CHUCTEeMa KOHTPOJS M OLEHKHU
yCIIeBaeMOCTH CTyIEHTOB. [Ipy MCIONb30BaHUM TPAAUIIMOHHOW CHCTEMbI KOHTPOJIS
M OLEHKM YCINEBAEMOCTH CTYIACHTOB KPUTEPUU  BBICTABICHHS  OIICHOK
M0 YEThIPeXOAJUIbHON CHUCTEME «OTIMYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO,
«HEYIOBJIECTBOPUTEIILHON.

Ha sk3ameHe CTylIeHT OTBeYaeT Ha JBa TEOPETUYECKUX BOIPOCA U pelaeT
OJIHY 3a/1auy. buset, BONpochl U 3a/lauy CTYJEHT BHIOMpAET CIy4yallHO W3 KOMILJIEKTA
npeiaraéMblX €My COOTBETCTBYIOLIMX MaTepuaioB. MTorosas oreHka 1no sk3aMeHy
BBICTABIIACTCS 10 CpeaHEH apu(MeTHYEeCKOl OlLIEHKE OTBETOB Ha TEOPETHUECKHE
BOIPOCHI U pEUICHUS 3a/1a4U:

Tabnuna 7
Kpurepumu onieHuBaHusi pe3yJabTaTOB 00yUeHHs JJIsl C1a4M IK3aMeHa
Onenka KpuTtepun onieHnBaHus
OT1ian4uHO cpenHss apuMeTHdecKas OIeHKa 10 OTBETY Ha

TEOPETUYECKUM BOIIPOC U PELICHHE 3aa4u - OT 4,5 110 5
OaJIJIOB; KOMIIETEHIIMH, 3aKPEIUIEHHBIE 33 AUCITUTUIMHOM,
c(OpMUPOBAHBI HA YPOBHE — BBICOKHI];

Xopouo cpenHss apudmeTrueckasi OlleHKa o OTBETY Ha
TEOPETUYECKUI BOIIPOC U pEILICHHE 3a7a4u - oT 3,5 1o 4,4
OaJIJIOB; KOMIIETEHITNH, 3aKPETUIEHHBIC 32 JUCIUIUIMHOM,
c(hOpMHPOBaHbI HA YPOBHE — XOPOIINH (CPETHHMI)

VY 10BIETBOPUTEIBHO cpenHss apudmeTrueckas OlleHKa 0 OTBETY Ha
TEOPETUYECKHUM BOIIPOC U PEILICHHE 3a1a4u - OT 2,5 110 3,4
OaJIJIOB; KOMIIETEHIIMH, 3aKPETUIEHHBIE 32 JUCLUILUIMHOM,
c(hOpMHPOBAHbI HA YPOBHE — TOCTATOYHBIM

HeynoBneTBoputenbHo | cpennsis apudMeTHIecKasi OlICHKA [0 OTBETY Ha
TEOPETUYECKUI BOIIPOC U pelieHue 3a1auu - ot 0 1o 2,4
OaJIJIOB; KOMIIETEHITNH, 3aKPETUIEHHBIC 32 JUCIUILUIMHOM,
HEe c(hOPMHUPOBAHBI

7. YueOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE o0ecnevyeHne TUCITUTIINHBI
7.10cHoBHas JUTEpaTypa
1. CaBenbeB, W.B. Kypc oOwmeit ¢uszuku: VYueOnuk: Tom 1: Mexanuka.
Monekynspnas ¢uszuka / U.B. CaBenbeB. - 3-e usn., ucnp. - JI: M3a-Bo
«Hayka», 1987. - 432 c.
2. Tpopumona, T.W. Kypc ¢usuku: yueOHOe mocoOue s WHXK.-TEXH. CIICIl.

By30B / T. U. Tpodumona. - 6-¢ u3za., crepeotun. - M: Beicmias mikona,
20002002. - 542 c.
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. Bonbkenmreitn, B.C. CoopHuK 3ama4 1o o6miemMy Kypcy (HU3UKH: COOPHUK
3amau / B. C. Bonbkenmreiin. - M3a. gon. u nepepad. - CII6.: Jlans, 1999. -
328 c.

7.2 lonoJIHUTEIbHAS JIUTEPATypPa

. Boiopuk, E.W. Tepmonunamuka u Teruionepenava. YueOHO-METOIUYECKOE
nocooue / E.W. Beibpuk, M.A. Kapanerss. - M.: ®I'60OY BITO MI'VII, 2013.
-48 c.

. MuxeeB, M.A. OcHoBbl Tertonepenaaun / M.A. Muxees. - U31. 2-e, crep. - M.
Dueprus, 1977. - 342 c.

. Apnonbn, JI.B. Texuuueckas TepMOAMHAMUKA U TEIUIONEpeada: YUeOHUK A
By30B / JI. B. ApHonpa, I'. A. Muxaiinosckuii, B. M. CenuBepcTtos. - 2-e u3j.,

nepepad. - M.: Boicinas mikona, 1979.

7.3 HopmaTuBHBIE IPABOBbIE AKTHI

He nipenycmotpeno.

7.4 MeToanyeckne yKa3aHusl, peKOMEHIAIUA U IPyrue MaTepHuajibl K 3aHATHIM
1. Mertonnueckue yka3zaHus K jgabopatopHsiM padotam. M3a. BY3A. 1987-2018

T.

8. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«/HTEepHeT», HeOOXOAUMBIX IJISl 0CBOCHH S JUCHHUILIHHbBI

He mpenycmotpeno

9. [lepeyeHb MpPOrpaMMHOro odecrevyeHuss 1 HHPOPMANMOHHBIX CIPABOYHBIX
cucreM (IIpPU HEOOXOAMMOCTH)

He npenycmoTtpeno

10. Onucanne MaTepuaJIbLHO-TEeXHUYECKOH 0a3bl, HEOOX0AUMOIT
JJIS1 OCYLIECTBJIEHUS 00Pa30BaTeJIbHOIO NMPoIecca Mo JUCHUILIUHE

Tabmuma 8

CeneHus 00 00ecrie4eHHOCTH CTIENNATM3MPOBAHHBIMHY aYAUTOPUSIMHU,
Ka0MHeTaMu, JJa00paTOpUsIMH

HaumeHnoBaHue cnieniuaabHbIX
NoMeleHUH U MOMeIleHUuH 115
CaMOCTOAITeJILHOMH padoTh (Ne
y4eOHOro Kopmyca,
Ne aynuropun)

OcHaleHHOCTh CIeuATbHBIX IOMELeHUI U IIOMeleHHil
AJISl CAMOCTOSITEIbHOM PadoThI

VYuebnas naboparopus
(YaeGnsrit koprmyc Ne 28,
ayn. 301a)

1. Croxn 21 mr.
2. Crynps 39 mr.
3. JHocka menoBas 1 mmT.
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HanmeHoBaHMe crienuaJIbHbBIX
NnoMeleHUH U MOMeIeHUH 15
CcaMoOCTOSITeJIbHOM PpadoThI (Ne
y4eOHOro Kopmyca,
Ne aynuropun)

OCHALIIEHHOCTD CHEeIHAJLHBIX IOMEIeHUH  MOMeIleH i

AJISl CAMOCTOSITEIbHOM PadoThI

ok~

HIxadsr 2 mrT.

TunoBoii koMIIEKT 060py10BaHMs Ja00opaTOpUn
«MonexynsipHast GpuU3nuKa 1 TEPMOAUHAMUKAY | MIT.
(uHB.Ne410124000603107)

Kommiext npubopos no ¢usuke 1 mwr. (uaB.No
410134000000312)

Jlaboparopusrii komruieke JIKT-9 «OcHOBBI

MOJIEKYJISIPHON (U3UKH U TEPMOAMHAMUKI | IIT.
(maB.Ne 410124000602810)

YueOHast ayuTopus Ass
MPOBEJICHUS 3aHATUN
CEMHUHAPCKOIo TUIIa

[Tapter 23 .
Crynbs lmr.
Cronbl 2 wr.

(YueOGnsrit kopmyc Ne 28, JHocka menoast 1.
ayn. 3016) [Mxader 1 mT.
Y4eOHast ayTuTopus st Cron 1 mr.

NPOBEJCHUS 3aHATHUH
JEKIIMOHHOTO THIIA
(YueGnslit kopyc Ne 28,
ayz. 304)

grwdpROR~LONOE

o

Crynbs lwr.

Jlocka menoBas 2 miT.

Kadenpa 1 mr.

AKycTHdeckasi cucTema JBYXIIOJOCHAs IAacCUBHas 2
wt. (uHB.Ne410134000000991, 410134000000992)
Muxkpodon konunencaropusrii SHM 205A Ha rycuHOi
mree 2 . (naB.Ne41034000000987, 41034000000987)
Hoytoyk ACER E-Machines e-430-102G16Mi FMD
M100 1 mrr. (uuaB.Ne 210134000000702)

[Myner mnpemuyMm Kiacca MuKIiepHbiii Behringer
XENYX 1832 FX 1 mr. (uaB.Ne 410134000000986)
Pannocucrema BOKaJIbHas 16-tn KaHaJbHast
neyxanTeHHast 1 mt. (uaB. Ne410134000000990)

10. Paguocucrema nByXaHTeHHas meTinyHas | mT. (MHB.
Ne410134000000989)
11. Dkpan 1 wr.
VYuebnas naboparopus 1. Tlaptst 17 mt.
(YueOGnsrit koprmyc Ne 28, 2. Crynbs 37 mir.
aya. 337) 3. Hocka menoBas 1 mT.
4. Hlkadsr 1 mr.
5. Mounoxpomatop YM-2 1 m. (uHB.Ne
4101340000003080)
6. TunoBoil KOMIUIEKT 000pYAOBaHUS TabOpaTOPHH
«KBanToBast pusuka» 1 mr. (uaB.Ne 410124000603114)
7. YcTaHoBKa JJIS 3KCIIEp. U3yY. 3-HOB TEIUL.U3M. 1 mIT.
(uHB.Ne 410134000000313)
8. JlabGopatopusiif kommuieke JIKO-1 M «KorepenTHast
OTITUKa» (C MOIYITPOBOHUKOBBIM JIazepoM) 1 1miT.
(uB.Ne 410124000602816)
9. Tonmomerp | mr. (maB.Ne 410134000000303)
bubnuoreka

YuTanbHBIN 3411
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Buael n popmel 0TpadOTKH NponyweHHbIX 3aHATHH
CryneHt, mnpomycTHBILIMiA JEKUHUIO, JO/DKEH OTpaboTaTh TeOpeTHYECKHid
MaTepHall 0 COOTBETCTBYIOLIEH TEME CAMOCTOSTENILHO.
Crynenr, nponycTtusmii NpaKTUYECKOE 3aHATHUE, HAOJDKEH CaMOCTOATEBHO
H3yYHUTb BONIPOCHI TEOPUH U PELIUTD 3a/[a4H.

12. MeToauyeckne pekoMenaaumMu npenoaaBaTesim
N0 opranu3auuu obyyeHust Mo AUCUHIIHHE

Ans  Gonee  ycnewiHoro — ocBOEHMSt  AMCLMIJIMHDI «Tennodusuka»
PEKOMEHNyeTCsl CHayana JaBaTh CTY/EHTaM JIEKUMOHHBIH MaTepuan, a 3aTeM
3aKpEIUIATh €ro BUJE MPAKTHYECKUX 3aHATUH.

VzyueHne Kypca cKmajplBaeTcss U3 JIEKIHMH, NPAKTHYECKUX 3aHSTHA M
CaMOCTOSITEIbHON pabOTHI CTYIEHTOB.

Ha nekuusix ocBemmaroTcst 0cHOBOMONAraom;e BOIPOCHI nporpammsl. Yacte
Pa3zieoB BEIHOCHUTCS Ha CAMOCTOSITENBHYIO IIPOPaboOTKYy.

OKCIIePUMEHTATIBHEIE PaGOTHI HATTISHO JEMOHCTPHPYIOT (GU3MUECKUE 3aKOHbI
W ABJIEHHs, pOPMUPYIOT yMeHHe paboTaTh B IPYIe, a TAKXKe HABBIKH o6paboTku
TOJTyY€HHOH HH(OpMaLHH.

IIporpammy paspaGorana:

Paspa6otunx: Mapunosa C.A., K. ¢.-M. H g/‘j‘z/ =

« 30 » (A 2023 T.
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PELEH3USA
Ha padouyro nporpamMmmy aucuuiuinabl b1.0.15 «Temodpusukay»

OITOII BO no nanpasJjenuto 20.03.01 Texnocghepras b6ezonacnocms, HanpaBJIeHHOCTEH
«Hnorcenepnoe obecneuenue 6e3onacHocmu HaceieHus u okpycaioujeli cpedsly, «bezonacnocmo
YuUpposvIX POOOMUZUPOBAHHBIX MEXHOIOSULECKUX NPOYECCO8 U NPOUZBOOCEY
(kBasiu(puKanMs BLITYCKHUKA — 0aKaJiaBp)

[Tonn3zoBkuubIM  JIMuTpueM  AHIpeeBHYEM, JIOIEHTOM  Kadeapsl  TeXHOCHEpHOU
oesonacHoctu PI'BOY BO «Poccuiickuii rocynapcTBeHHbIN arpapHblii yHuBepcurer — MCXA
umenu K.A. TumupsszeBa», KaHAMIATOM TEXHUYECKUX HayK (Jajiee IO TEKCTY pELIEH3EHT),
npoBe/eHa peneH3us pabodeil mnporpammbl  aucuuiuinHbl - «Temmogusuka» OIIOII  BO
no wHanparneHuto 20.03.01 Texnochepnas Oe3omacHOCTh, HampaBieHHOCTH «MHXeHepHOE
oOecrieyeHne O€30MACHOCTU HACENEHHsT M OKpYyKaromenl cpensl»; «be3zomacHocTs HU(POBBIX
POOOTU3UPOBAHHBIX TEXHOJIOTMUYECKUX MPOIECCOB U MPOU3BOACTBY (OakanaBpuaT) pa3padoTaHHOM
B ®I'BOY BO «Poccuiickuii rocynapctBeHHbli arpapubiii yHusepcuteT — MCXA nmenun K.A.
TumupsizeBa», Ha Kadenape ¢uzuku (paspadbotunk — MapunoBa Codbsi AHIpeeBHA, JOIEHT
Kadeaps! GU3NKH, KaHAUAAT GU3NKO-MATEMATUIECKIX HAYK).

PaccmoTpeB npecTaBieHHBIC HA PELEH3UI0 MAaTEPUAIIbI, PELIEH3EHT MPUIIET K CIEAYIOIUM
BBIBOJIAM:

1. llpenbsaBnennass pabouas mnporpamma aucuumiuHel  b1.0.15  «Temnoduzuka»
(manee mo Ttekcty Ilporpamma) coomsemcmeyem TtpeboBanusim PI'OC mno HampaBiIeHUIO
20.03.01 Texnocdepnas Oe3zomacHOCTh. I[Iporpamma codepowcum BCe OCHOBHBIE pa3Jellbl,
coomsemcmayem TpeOOBAHUSAM K HOPMAaTUBHO-METOIUYECKUM JTOKYMEHTAM.

2. llpencraBnennas B I[Iporpamme akmyansnocms yueOHOW ITUCHUIUIMHBI B paMKax
peamuzauuu OIIOII BO re noodnexxcum commnenuro — TUCUUIIIAHA OTHOCHTCS K 0a30BOM yacTu
yueOHoro nukia — bl.

3. Ilpencrasnennnie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUIM
®I'OC nanpasnenus 20.03.01 Texnocghepnas 6ezonacnocme.

4. B coorBerctBuu c¢ Ilporpammoii 3a aucrumimHoi «Termnodusnuka» 3akperyieHo
S5 komnemenyun. JucuummHa «Temnodusuka» u npenacrtaBieHHas Ilporpamma cnocobna
peanu306ams UX B OOBSBICHHBIX TPEOOBAHUSX.

5. Pesynomamot o0yuenus, npeactaBieHHble B [Iporpamme B Kareropusix 3HaThb, YMETb,
BIQJIETh coomeemcmgyilom Crelnuduke ¢ COACPKAHUIO TUCHUIUIUHBI U  JeMOHCMPUpPYIom
B03MOHCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIbTAaTOB.

6. O6mas Tpyao€MKOCTh TUCHUILINHBI «Ternodusnkay cocTaBuseT 3 3a4ETHBIX €IUHUIIBI
(108 gacos).

7. WudopMmaius O B3aMMOCBS3M H3y4aeMbIX TUCIUIUIMH M BOIMPOCaM HUCKIIOYCHHUS
nyOnupoBaHUS B COJEp’KaHUU AUCUMILIUH coomeemcmeyem IEUCTBUTENbHOCTU. JlucuumiauHa
«Tennoduszuka» B3auMocBsizana ¢ Apyrumu gucturuinHamMu OIIOII BO u YyeOHoro miana
no wHanpasneHuio 20.03.01 TexnochepHas 0e€30MacHOCTs W BO3MOXHOCTH JTYOJIMPOBAHUS
B COJIEp>KaHUU OTCYTCTBYET. [I0CKONIBbKY MUCIUIUIMHA HE MIPEeIyCMAaTPUBAET HAIUMYUE CIEIIHATbHBIX
TpeOOBaHUI K BXOJHBIM 3HAHHSIM, YMCHHSIM M KOMIICTCHIIUSAM CTYICHTA, XOTS MOXET SIBIIATHCS
NPEIIIeCTBYIONIEH [Uig CIeNHUadbHBIX, B TOM 4HCIe MNPO(EeCCHOHANBHBIX TUCIUILINH,
WCITOJTB3YIONIUX 3HAHUS B 00JacTH TEIIOPU3UKU B MpodhecCHOHATBHON JesATEeILHOCTH OaKagaBpa
M0 JAHHOMY HAIpPaBJICHUIO TTOJTOTOBKH.

8. IlpeacraBnennass  [Iporpamma  mpenmonaraeT  WCIOJNB30BAaHHE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH, HUCHOIB3YEMBIX MpPH pealu3allid pa3IUYHBIX BHIOB Yy4eOHOU
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHI coomeemcmayom crienu(puke TUCIUTUIUHBL.

9. IIporpamma mucruruinHel «Termnodusnkay MpeanonaraeT S 3aHsITHI B HHTEPAKTUBHOM
dbopwme.

10. Bugsl, comepxaHue W TPYAOEMKOCTH CaMOCTOSTENLHOM pabOThl  CTYIEHTOB,
npencrasieHnble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOATOTOBKE BBIMYCKHHUKOB,
conepxkarumcst Bo ®I'OC BO nanpasnenus 20.03.01 Texnocgepnas 6ezonacnocmeo.




11. IlpencraBnennple m onucannple B Ilporpamme (OpMbI mekyiyet OUEHKH 3HAHWH
coomeemcmeyiom cieMpUKe TUCHUILIMHBI U TPeOOBAHUSAM K BBITYCKHHUKAM.

dopma MPOMEXYTOYHOTO KOHTPOJISl 3HAHMH CTyJEHTOB, NpeaycMoTpenHas Ilporpammoi,
OCYIIECTBIIETCS B (hOpPME dK3aMeHa, YTO coomeememayem CTaTyCy MUCUMIUIMHEI KaK AUCUUIIIHHE]
6a3oBoii yactu yyebHoro nukna — 51 ®I'OC nanpasnenus 20.03.01 TexnochepHas 6e30macHOCTS.

12. ®opMeI O1IEHKH 3HAHUH, NpescTaBieHHbIe B [IporpamMme, coomsememsyrom crennduxe
JHCLHUIIIMHBI U TPEOOBAHUSM K BBITYCKHHKAM.

13. YuebHO-MeTOMMUeCKOE  obecrneyeHHe  AMCUMIUIMHBIL  MPEACTABIEHO:  OCHOBHOM
nuTepaTypod — 3 ucrtouHuka (6Ga3oBble y4yeOHMKH W COOpHHK 3ajay), JAOMOJHHUTENBHOH
nuTepaTypod — 3 HauMeHoBaHUS M coomeemcmgyem TpeboBanusm @I'OC nanpasnenus 20.03.01
Texnocdepnas 6ezonacHoCTs.

14. MarepualbHO-TEXHHYECKOE 00eCneyeHHe AUCIMIUIMHBI COOTBETCTBYET crenupuke
mucumumueel « Terutodusuka» ¥ obecrneynBaeT UCIONB30BAaHHE COBPEMEHHBIX 00pa3oBaTebHbIX,
B TOM YHCIIE HHTEPAKTUBHBIX METOJIOB 00y4eHHS.

15. Metoauueckue  peKOMEHIAUMM  CTYNEHTaM M METOAMYECKHE  pPEKOMEHIaluH
NpernojaBaTelisaM 10 OpraHu3auui o0ydyeHUs MO MUCLHUIUIMHE NalO0T MpPEeCTaBleHHe O crenupuke
o0y4eHus no aucuuinee « Ternopusukay.

OBIIME BBIBO/bI

Ha ocHOBaHMM NpOBENEHHOW pELEH3UH MOXXHO CHENaTh 3aKJIIYEHHE, 4YTO XapakTep,
CTPYKTypa H cojepxaHue paboueil mnporpammsl aucuuminHel «Teruodusuka» OIIOIT BO
no HanpasneHuro 20.03.0] Texnocghepnas 6e3onacHocme, HaNpaBIEHHOCTH «HHoiceneproe
obecneuenue 6e3onacHocmu Hacenenus. u okpyscaowed cpedvly, «bezonacnocme Yugpoebix
pobOMU3UPOBAHHBIX MEXHONO2UYECKUX NPOYECCO8 U npou3eoocmey (KBaudUKaLKs BbITYCKHHKA —
Gakanasp), paspaGoranHoii Mapunosoit Codneit AHmpeeBHOM, HoueHTOM Kadenpsl (u3MKH,
KaHIUIaTOM (H3HUKO-MaTeMaTHYeCKuX Hayk, coorBerctByeT TpeboBanusm OI'OC BO,
COBPEMEHHBIM TPeOOBAHUAM SKOHOMMKH, PhIHKA TPYJa U IO3BOJIUT NpH €€ pean3al{H YCIEIHO
obecneynTs GOPMUPOBAHHE 3aSBIIEHHEIX KOMIIETEHIIUH.

Peuensent: [Tonu3oBkuH JIMUTpHii AHIpeeBHY, JOLUEHT Kadeapbl TexHocdepHoi Ge3omacHOCTH
OI'BOY BO «Poccuiickuii rocy1apCTBEHHBIH arpapHblii YHUBEPCHTET CXA umenn

K.A. TuMups3zeBay, KaHAUAAT TEXHUYECKUX HAYK p

MW@

«30 » Vﬂé 2023 r.




