[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaumsa o Bnagenbue:

®WNO: bennH Imutpuit Muxaitnosuy

[lomkHocTb: 1.0, AMpeKTopa MHCTUTYTa MenMopaLu, BOAHOO X034/CTBA U
cTpouTenscTBa uMeHm A.H. Koctakosa

[ata nognucanus: 15.07.2023 19:57:36

YHUKaNbHbIA NPOrPaMMHbIiA KNtou:
dcb6dc8315334aed86f2a7c3alce2cf217bele29

T VIBEPKJIAIO:
Wo. nupekropa I:h{QTHTyTa
/MEIIM,QQ;\I‘LIHH, ozulé.r 03s1CTBa U

‘ Ba umedn A.H. Koctsakosa

w12

JIueT akTyann3auun paGoyeil MporpaMmpl AHCHHITHHBI
b1.0.15«Tennopuzuka»

JUIs IOATOTOBKM OaKaaBpoB

Hanpapnenne: 20.03.01 Texnocheprnas 6e30macHOCTS
Hanpasnennoctu: MmxeHepHoe obecnieueHne 6e3011aCHOCTH HACeIEHHMS, OKpyXKarouen
Cpelbl 1 00BEKTOB TeXHOCPEPE!; Be30macHOCTh TEXHOIOrNYeCKHX MPOLIECCOB U IIPOH3-

BOJCTB
®opma 00y4yeHMs oyHas
['ox Havana mogroroBku: 2021

Kypc 2
Cemectp 3

B paGouyio nmporpamMmy BHOCSTCS ClieAyioniie u3aMenenus (2022 roj1 Hayaua MOATOTOBKH):

1) HampasiennocTs «be30MacHOCTh TE€XHOMOTMYECKUX IPOLECCOB M MPOH3BOJICTBY 3aMe-
HUTh Ha HANPaBICHHOCTh «be30macHOCTh LUPPOBBEIX POGOTH3MPOBAHHEIX TEXHOJOTHUE-

CKHX MMPOLIECCOB U ITPOU3BOACTBY.

Paspaborunk: C.A. MapuHOBa, K. ¢.-M. H.

Pa6ouas nporpamMma rnepecMoTpeHa U 0100peHa Ha 3acelaHuH Kadeapsl UKy

npoTtokod Ne 7ot 23aBrycra 2022r.

W.o. 3aBexyromero kadenpoi Gusuku
H.A. KoHomnuH, K.¢.-M.H., JOLIEHT

JINCT aKTyaJIu3alMy NPHHSAT HA XpaHeHHe:
W.o. 3aBenyrolero BeITycKarolei kapenpoi
3aLIUTHl B YpE€3BbIYaMHBIX CUTYALUAX
bopynsko B.I'., 1.T.H., TOLIEHT

U.0. 3aBeayrolIero BolTycKaromen kapeapoi

OXpaHbl Tpy/ia
TuxHeHko B.I'., K.T.H., JOUEHT

«Z3 » of 2027 1,
-
Y
« A3 » Of 2042 T,
2
« AT » od 204K T.

1



MWHUCTEPCTBO CEJIbCKOI'O XO35IMICTBA POCCUNCKOI OEJIEPALIU

DQEJEPAJILHOE I'OCY JAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJILHOE VUPEXJEHUE BBICIIETO OBPA30BAHUS
«POCCHVICKHI I'OCYJIAPCTBEHHBIIA AI'PAPHBIN YHUBEPCHUTET —
MCXA nvenun K.A. THMUPSI3EBA»

(PI'BOY BO PT'AY - MCXA umenn K.A. Tumnpszesa)

MHCTATY T Menropanmu, BoxHOro xo3siicTsa 1 cTpouTtenscTBa uMeHU A.H. Koctsxosa
Kadenpa dhusuxu

YTBEPXJIAIO:
H.o. nnpexrope%fggr\}:Ta MeJIMOpaLH,
BOJTHOT'O XO35MCTBa U CTPOUTELCTBA

oA

b1.0.15 TEILIO®HU3HUKA

AJIs1 TIOATOTOBKHU GaKaJ'IaBpOB

®I'oC BO

Hanpasnenue: 20.03.01 TexnochepHas 6e30nacHocTs
HanpasnenHocTu: bBesonacHocTs TexHOMOrMYecKmux IIPOIECCOB ¥ NIPOU3BOACTB; MH-
KeHEepHOe obecriedeHre 6e30acHOCTH HaceleHus, OKpY>Karollen Cpeabl H 00BEKTOB

TeXHOC(hepsI

Kypc 2
Cemectp 3

®opma 00ydeHHS - o9Has

I'onx Hauama moarotoBky - 2021

Mocksaa, 2021



Pazpaborunk: [Mpumen B JIL, K.¢.-M.H., goueHT
(DPHO, yuenan crenens, yueroe 3Banue) «@» [78 20(21 r 7

Peuensenr: KapHa(yXOB B.M,, k.¢).-M.H., mouenr m
()

MO, yuenas ctenens, yuenoe 3BaHue)(NOANHCE)
@o» 0¥  2021r.

IIporpamma cocrasnena B coorsercTamy ¢ TpeboBanmsamMu GI'OC BO mno nanpasie-
HHIO NIoAroToBKM 20.03.01 «TexHOChepHas Ge30MacHOCTE» U y4eGHOTO MIaHa

IIporpamma o6cysxnena Ha 3aceaHuH Kadenpsl GU3UKU
npotokon Ne 7 ot «30»_08 2021 .

1.0.3aB. kadenpoit pusnxu /%/

Konomnuu H.A., k.¢.-M.H., nomenT
)

GBo» 0% 2021 r.
CoraacoBano:
Ipencenarens yue6H0-MeTO 1MYECKOl
KOMHCCHH UHCTUTYTa MEIHOPAIMH, BOXHOTO XO3SHCTBA U CTPOUTEIHCTBA

nMmenu A.H.KocrsakoBa
CmupHoB A.Il., K.T.H., TOIEHT C A\

«30» 0g 2021 r.
H.o. 3aBeqyromero BhITycKaromei kadeapoit

3aIIUTEI B YpE3BbIYAUHBIX CHTYAIUIX %
bopynsko B.I'., K.T.H., TO1IeHT -
(PHO, yueHas cTeneHs, yueHOE 3BaHHE) (noammcs) y
«3%» s 202]r.

W.o0. 3aBeyroIero BEITyCKaroUen Kapenpoi 7 >
OXpaHbI Tpya Q%
Tuxuenko B.I'., K.T.H., JOLEHT ﬁ)/Q/ =/ =5

(®HO, yueHas cTeNeHb, y4EHOE 3BaHHE) (noamuce)

@Bo» g 2021 .

/{B.B. otaenoM komruiekroBanus [THD % fﬁ&% Yy

4 (noarmce)



COJIEPKAHUE

AHHOTALITISL ...ttt st s te st et e b e e et e e ebe b e ke st ese et e s s ebe s bebesbese st e e ebesbebesbebesbeneebessebeseesesbenesbensarensens 4
1. IIEJIb OCBOEHMUS JUCIHMILITHTHDBL...............cocoii e ne e 5
2. MECTO JUCIHUIIVIMHBI B YUEBHOM ITPOIIECCE..........ccoooioiiieeesees e 5
3. IEPEYEHbD INTAHUPYEMBbIX PE3YJIBTATOB OBYUEHMUS 11O IUCHUITIMHE, COOTHECEHHBIX
C IIJIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHUS OGPA3OBATEJIBHOM IPOTPAMMBbI............ 5
4. CTPYKTYPA U COAEP KAHUE JUCIHMIITITHDBI ............ccocoooiiiieiiceceeneseee et 7
4.1 PACITPEJRJIEHUE TPYJJOEM KOCTU JIUCLUIUTUHBI TIO BUIIAM PABOT ...uvivevereteitestestessessestessessessessessessessessessessens 7
4.2 COJIEPYKAHME JIUCIIMTITTIIHDL . .....veeviiteesteetessessteessesssessesssessssssesssesssessesssessbessssssesssesssessssssesssessssssesssesnssssessssssssssesssenan 7
4.3 JIEKUMU/TIPA KTUUECKUE BAHSITHSL «..vvviviivetestest ettt st stetsstebe st ese st ssstsstebs st esssbe s abssaassstenssbesssbesaasssaessstenssbessasessans 9
4.4 TIEPEYEHD BOITPOCOB J1J151 CAMOCTOSTEIBHOT O U3YUYEHUS JUCLIATIIIAHDL.......veeeviceeeireesrecesereesreesseseesvessseenes 11
5. OBPA3BOBATEJIBHDBIE TEXHOUIOI T .............c.cooooiiiitietiitecteetesteste ettt stestestestestestestesbestestestesbesnesnesnes 12
6. OIEHOYHBIE CQEI[CTBA JJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTU U
MNPOMEKYTOUHOU ATTECTAIIUU 110 U'TOI'AM OCBOEHMUS JTUCHUIIVIMHBI ............................... 12
6.1 OLEEHOYHBIE CPEJICTBA TEKY LL{EI O KOHTPOJIS1 YCIIEBA EMOCTH U C®OPM HMPOBA HHOCTY KOMIETEHILUIA. ....12
6.2. ONMCA HUE ITIOKA3ATEIEN U KPUTEPUEB KOHTPOJISI Y CITEBA EM OCTU, OIIUCAHME LIKAJI OLIEHUBAHUS ....... 15
7. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHME JUCIIMIIJIUHBI............ 17
7.1 OCHOBHA ST JIATEPATYPA .1iiitviiitieitieirieissssstessssesssstssssssssssssssssssssssssssssssssessssessssessssssssssssssssssssssessssssssessssassssassssesans 17
7.2. JIOTIOTHUT EJTBHA ST TIUTEPATYPA ...eutuieteteseesestesasssssesessssesesessssesesessssesesessasasenssessesenssessesanssessesansssssesensasssesansasasns 17
7.3 HOPMATHUBHBIE TIPABOBBIE A KT Bl......ccveeitiiteiteeeseessssesesessseessessesssessssssesssesssesssssesssessssnesssesnssssesssssssssssssssssesnssssens 17
7.4 METOOWYECKHWE YKA3AHUS, PEKOMEHIALIUA U JIPYTUE MATEPHAJIBI K 3AHATHSIM ....veeveenieiviecteeee et eveennes 17
8. MIEPEYEHb PECYPCOB UH®OPMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM CETU
«AHTEPHET», HEOBXOIMUMbIX JJISI OCBOEHUSA JUCHUILUIUAHDBL.................c.ocoviicceee, 17
9. HEPEYEHB ITPOI'PAMMHOI'O OBECIIEYHEHUS 1 UTHPOPMAILIMOHHBIX CITPABOYHbBIX
CUCTEM (ITPUA HEOBXOMMOCTH) .........cooviieeieiet ettt sttt saesestenestese e st saessstensssassasessessnsenes 17
10. OMUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bI, HEOBXOJUMOM J1JIs1
OCYHIECTBJIEHHUS OBPA3OBATEJIBHOI'O ITIPOLECCA IO AUCHUIIVINHE ..o 17
11. METOANYECKHUE PEKOMEHJAIIUU CTYJTEHTAM 110 OCBOEHUIO JTUCHUILUINHBLI ............ 18
Bujibl U ®OPM bl OTPA BOTKU ITPOITY ILEHHBIX BAHSITII ..vvcvveuveuieieieieseesseseestessessessessessessessessessessessessessessessessessessenses 18
12. METOAUWYECKHUE PEKOMEHJAIIMU ITPEINNIOJAABATEJISIM 110 OPTAHU3AIIMA OBYUEHMUS 11O
D18 (0 002 0 0J 07 19



AHHOTALIMA

paboueii mporpammbl yaeoHo# auctumuabl b1.0.15 « TEIJIOOU3UKA»
st moaroToBku OakanaBpoB mo HampasieHuto 20.03.01 «Texnocdepnas 6Ge3omac-
HOCTB» HarpaBJieHHOCTeH «be30macHOCTh TEXHOJIOTUYECKHUX TMPOIECCOB U TPOU3-
BOJCTBY»; «MHkeHepHOoe obOecrnieueHrne O0€30MaCHOCTH HACENeHUs, OKpY>Kalollenl cpe-
JIbI 1 00BEKTOB TEXHOChEPHD».

Ileab ocBOeHMS NUCUMIIUHBI

1) monydeHune CTyJCHTAMH TEOPETUYECKUX U MPAKTHYCCKHX 3HAHMUA W TpUOOpe-
TEHHE YMEHMM M HAaBBIKOB B O00JIACTM TEPMOJAMHAMUKH W TEIUIONEpenayu ¢
Y4E€TOM COBPEMEHHBIX TEHICHIMM pPa3BUTHS TEXHUKH M TEXHOJIOTHH;

2) bopmupoBaHue yMEHHUsS CO31aBaTh (U3MUECKHE MOJEIU IMPOUCXOJSIICTO H
YCTaHABIIMBATh CBS3b MEXKY SABICHUAMU;

3) dopMupoOBaHHE CITIOCOOHOCTH MPUMEHSATH HA TPAKTUKE HABBIKH MPOBEICHUS U
OIIMCaHUA MCCIENOBAHUM, B TOM YHUCIIE HKCIIEP UMEHTAJIbHBIX.

Mecto aucuunauHsl B yuyeOHoM miaHe: aucimuimHa b1.0.15 Temnodusuka
BKJIOUEHA B 0a30Byr0 yacTh biioka 1 «O0s3aTenbHble TUCIUILUIMHBDY Y4EeOHOTO TuIa-
Ha 10 HanpaBieHuto moarotoBku 20.03.01 «TexnochepHas  6e30MacCHOCTHY,
HanpaBJieHHOCTeH: «be30macHOCTh TEXHOJOTUYECKUX MPOIECCOB U MPOU3ZBOACTBY;
«mxenepHoe oOecrieueHre 0€30MacHOCTH HACEJICHUS, OKpY»Karollel cpeabl U 00b-
eKTOB TexHochepwl». JucIUIIMHAa OCcBauBaeTcs B 3 ceMecTpe.

TpeGoBanusi K pe3yJbTaTaM OCBOEHHUS] TMCUMILIMHBI: B PE3yJIbTaTe OCBOE-
HUSL JUCIUIUTUHBL (opMupyroTest cienytonue komnerenun: YK-2.2, VK-8.1, OIIK-
3.2.

Kpartkoe coaep:kaHMe TUCUMILNIMHBI: 3JEMEHTHl TEPMOJIUHAMUKU, TEOPHUS
TEIUIOBBIX MAIlIMH, OCHOBHBIE MPOLECCHl TEILUIONEPEHOCA, MEXAHU3M TEIUIONpPO-
BOJIHOCTH, BJIEMEHTApPHAsI TEOPUS KOHBEKIUH, TEOPUSl TEIJIOBOTO W3JIy4YEHUS, Te-
penayva Teria npu Ga3zoBbIX MEpexoax.

Oo6masi TpynoeMKocTh AucHIIMAbL: 108 vacos / 3 3a4. en.

IIpoMe:KyTOYHBIH KOHTPOJb: 3 CEMECTP — 3a4eT C OI[CHKOM.



1. IleJb 0CBOEHHUS TUCIHUIIHMHBI

Llempto OCBOEHUS AUCIMILIUHBI SIBIISICTCS:

1) moyyyeHHe CTyIECHTaMU TEOPETHUYSCKUX M MPAKTHYCCKMX 3HAHWUN U TpuoOpe-
TEHHUE yYMEHUM U HaBBIKOB B OOJACTH TEPMOJMHAMUKHM M TEIUIONEpeaady ¢
Y4E€TOM COBPEMEHHBIX TCHCHITMN Pa3BUTHUS TEXHUKH U TEXHOJIOTHIA;

2) popMUpOBaHHE YMEHHs CO3/1aBaTh (U3UUECKUE MOJEIN MPOUCXOAIICTO M
YCTaHABJIMBATH CBSI3b MEXKY SBICHUSIMU;

3) bopmMupoBaHHEe CTOCOOHOCTH MPUMEHSATh HA MPAKTUKE HABBIKH MPOBEACHUS U
OTIMCaHMs MCCIEeIOBaHUI, B TOM YHCIIE YKCTIEp IMEHTATbHBIX.

2. MecTo TUCUMILUIMHBI B y4eOHOM Tpoluiecce

Huctummmaa b1.0.15 «Temnodusuka» BKIIOUEHA B 00s3aTElIbHBIN TEpeUYeHb
JTUCIUIUTMH ydeOHOro TuiaHa 0a3oBoi yactu. [ucrumumnza «Teruodusuka» peanu-
3yercsa B cooTBeTcTBUU ¢ TpeboBanusimu PI'OC, OIIOII BO u YyebHoro miana 1o
Hanpasnenuto 20.03.01  «TexHocdepHass 0€30MaCHOCTb», HampaBieHHOCTH «bes-
OTIACHOCTh TEXHOJIOTMYECKUX TPOIIECCOB M MPOU3BOACTBY; «HMHxeHepHOe obecre-
yeHue 0€30MaCHOCTH HACEJICHUs, OKpYXKarolieh cpeibl 1 00BEKTOB TeXHOCHEPHI».

[IpeniiecTByONMMHA KypcamMHu, Ha KOTOPBIX HEMOCPEIACTBEHHO Oa3zupyercs
nucimuinHa «Terodusukay, sapisercs «Dusuka» u «MaTemarukay.

JlvcuurimHa ABJISIETCS OCHOBOTOJIATAIOIEH ISl M3Y4YEHHUS CIEAYIOIIUX JIHC-
IUIUIMH

«Tpakropel u aBTOMOOWINY, «IlokapHas 0€30MacHOCTh B arpONpPOMBIIIICH-
HOM KOMILIIEKCE.

PabGouas mporpamma auctmiuinabl «Termmodu3ukay IS WHBAIUAOB M JIMI] C
OTPAaHMYECHHBIMH BO3MOKHOCTSIMU 370POBbS pa3padarhiBaeTCs WHAWUBUIYAIBHO C
y4€TOM OCOOEHHOCTEH MCUXO(PU3NUECKOTO Pa3BUTHUS, MHIAUBUAYAIBHBIX BO3MOXKHO-
CTEH U COCTOSIHUSA 3J0POBBSI TAKUX 00YUaOIIUXCS.

3. IlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00yUeHHs IO JUCHUILINHE,
COOTHECEHHBIX ¢ IVIAHMPYEMbIMH pPe3y/1bTATaAMH 0CBOCHHsA 00pa30BaTeIbHOM
NMPOrpaMMbl

M3ydyenue naHHOW ydeOHOM AMCUMIUIMHBI HAmNpaBlieHO Ha (OPMHUPOBAHUE Y
oOy4aroImuxcsd KOMIETEHUU, peACTaBIeHHbIX B Tadimie 1.



Tadomuma 1.

HochepHOU 0€30MacHOCTH
C Y4ETOM COBPEMEHHBIX
TEHJCHLUN UX Pa3BUTHSL.

Kon Copnepxxanue .
No . WNuaukaTopbl KOMIIETEHIUN
o/ | KOMIIE- | KOMIIETEHIH (nnm eé va- (s 34+4)
TEHUUHU CTH)
1. |VK-2.2 |VYwmeTh aHAIU3UPOBATH, BBIJICNIATH B MPOPECCUOHANBHBIX 33/1a4aX U3y-
OIICHUBATh OOCTAHOBKY H YaeMbIe MPOIECCH U SABJICHUSI; TPUMEHSITH PU3HU-
MPUHUMATD PEIICHUsS] B 00- | YecKue 3HaHUS IS aHaIHu3a MpodecCHOHaTbHBIX
JIaCTH O0EeCIIeueHUs TEXHO- | U OBITOBBIX 3aj[a4 U YIUTHIBATh BO3MOXKHOE He-
cdepHoii 6be30macHOCTH OJaronpusATHOE WM ONACHOE UX Pa3BUTHE
2. |YK-8.1 |3narp knaccudukaiuio u HOPUHIUIB PA0OTHI TEMJIOBBIX MAIIMH U KIMMaTHYe-
HMCTOYHHUKHU YPE3BBIYAWHBIX | CKOW TEXHUKHU M yCJIOBUs HX OE301ACHON dKCILTyara-
CUTYalIMH pa3InuHOIO nuu;
XapaKTepa, HpI/I'-H/IHI)I, HpI/I- COBPEMCHHBLIC TCHACHIIUU IMOJIYUYCHUA U IPUMCH CHU L
3HAKH U TTOCEACTBUS TCIUIOTHI U SKOHOMUHU SHEPTUH.
OITIACHOCTEMN, CITOCOOEI 3a-
IUTHI OT HUX.
3 OIIK- Biianenue TEXHUKON U TE€X- | METOIMKO pelIeH s MPOCTSHIINX (HUHKO-
1.3 HOJIOTHSIMH B 00JIACTH T€X- | TEXHUYECKUX 3a1a4 B MPo(ecCHOHANBHON 001acTH |

MOBCEIHEBHOM KI3HU, YMEHHUEM aHAIU3UPOBATH U
MPUMEHATh (PU3NKO-TEXHUYECKYIO HH(pOpMAIHIO B
npodeccnoHaNBHON NeSITeTFHOCTH U ITOBCETHEBHOM
KU3HH




4. CTpyKTYypa M coAepKaHue TUCUUIINHBI

4.1 PacnpenesieHue TPYI0EéMKOCTH JUCUMILVIMHBI 10 BUIaM padoT

OO6miast TpynOEMKOCTh IUCUMIUIMHBI coctaBisier 3 3au.en. (108 uwacoB), ux
pacnpeneneHie 1o BuaaM padoT MpeCcTaBiIeHo B Tabiuie 2.

Tadmuna 2
PacnpenesieHue TPyI0E€MKOCTH TUCIHUILIHHBI 10 BUAAM padoT

TpynoémkocTb

Bup y4yeOHoit padoThI qac.
O0wmas Tpy10€é MKOCTh AUCLUIUIMHBI 10 YUeOHOMY IUIaHy 108
1. KonrakTHas padora: 50,35
AyauTopHasi pabora 50,35
8 mom uucie:
nexyuu (J1) 16
npaxmuyecxue 3ansimust (I13) 34
KOHMAKMHAas paboma na npomexcymournom konmpoine (KPA) 0,35
2. CamocTtositesibHas padora (CPC) 57,65
Koumponvnas paboma 10
camocmosmenvHoe uzyueHue paszoenos, Camono020mosKa
(npopabomxa u nogmopeHue 1eKYuOHHO20 Mamepuala u ma- 38.65
mepuana y4eoHuKos u yueOHblx nocoOUll, N0020MoO8Ka K NPaK- ’
MUYecKUM 3aHAMUAM U m.o.)
Tloozomoska k 3auémy c oyeHkou (KoHmpov) 9
Bun npomexxyro4Horo KOHTpOJIs: 3a4€T C OLEHKOU

4.2 Coaep:kaHue TUCIUNIMHBI
Tabmuma 3

TemaTnyeckuii NIaH y4eOHOM QM CUMIINHBI

HaunmeHnoBaHue Pa3/eJion u Tem Beero A‘)]’IHHTO]pﬂar’;gpaﬁ(;;P BH;?[};I;HTO
AUCHUILINH (YKPYTHEHHO) paGora CP

Paznen 1. «Tepmonunamuka» 48 8 18 22
Paznen 2 . «OcHoBbl Temionepenaun» | 99,65 8 16 35,65
KOHMAKMHAsL paboma Ha npomednCymo4HOM 0,35 0,35
konmpone (KPA)
Bcero 3a3 cemecTp 108 16 34 |1035| 57,65
Hroro no aucuuninue 108 16 34 10,35| 57,65




Tema 1.

Tema 2

Tema 3

Tema 4

Temal.

Tema 2.

Copep:xkanue pas3aesoB JUCHUILIHHBI
Pa3znen 1. Tepmoannamuka
OcHogHble NOHAMUSL MEPMOOUHAMUKU.
1. TepmoaMHAMUYECKUE CHUCTEMBI: OTKPBITAs, 3AKPBITAsl, U30JIUPO-
BaHHAs.
2.YpaBHEHUE COCTOSHUS HIICAbHOTO ra3a. M3omporeccsl.
3. CMmech uaeanbHbIX Ta30B.
Ilepswiii u 6mopoti 3akoubl mepmoouramuxu. Kpyeoswvie npoyeccuol
1. BHyTpeHHsI SHEprusi UaeaabHOTO rasa.
2.Yucno creneHedt cBOOOJBI MOJICKYJ U €r0 3aBUCUMOCThH OT TE€M-
neparypsbl
3. Tenno€MKOCTh HUJ€aTbHOTO rasa.
4. Onpenenenuie pabOThI raza B pa3IMYHBIX MPOIIECCaX.
5. DHTAIBOUS WAEaIBLHOIO rasa.
6. Murerpan Knaysuyca. OHTpormnus.
7. Kpyroseie nporuecchl. [Ipsimoii u oOpaTHbii mukiibl KapHo.
8. TerioBpIE MalIVHBI.
Peanvuoiii 2az
1.TlonpaBku Ha B3aMMOJEWCTBHE MOJEKYJT W ypaBHeHHe BaHn-nep-
Baansca
2.CemeticTtBo nM3otepM Ban-nep-Baanbca
3.Kputnueckas nzorepMa U KpUTHUECKUE MapaMeTphl
Daszosvle nepexoovl
1.M3oTepMBbl peanbHOTO rasa.
2.IIponiecc mapooOpazoBanus Ha P-V nuarpamme
3.MetacTaOuiibHbIE COCTOSIHUSI: MEeperperast KUJIKOCTh U TepeChl-
UICHHBIN Tap.
4. lnarpamMma P-T Ha npumMepe amarpaMMbl UCTIAPEHUS BO/IBI.
5. ¥YpaBuenue Knaysuyca - Knaneiipona.
6.Brnaxkaprii Bo3myx. Jlmarpamma Pam3swuHa.

Pa3nen 2. OcHOBBI Temionepeaayn

Buowvt mennoobmena. Tennonposoonocms

1. OCHOBHBIE TOHSTHUSL U OTIPEACIICHHUSI.

2. TermmonpoBOAHOCTh. 3aK0H Dypbe MJIs TEIIOMPOBOIHOCTH.

3. SIByieHME TEIUIONPOBOJHOCTH KAK OJHO U3 SIBJICHUM IE€pEHOCA.
4. KoahpuimeHT TemIonpoBOIHOCTH U €T0 3aBUCUMOCTh OT (hHU3HU-
YECKHUX MapaMeTpOB.

5. KpaeBble yciaoBuUSl ¥ TPaHUYHBIE YCIOBUSI.

Konsexyus. Ocnosvl meopuu nooodus

1. OcHoBHBIEC (haKTOPHI, BIUSIONINC HA HHTEHCUBHOCTh KOHBCK-
TUBHOTO TEIIOOOMEHA.



2. XapakTep Te4eHUs KUAKOCTH U ra3a npu KOHBEKLINU.
3. OCHOBHBIE CBEJICHUS U3 TEOPUU MOAO0OUS U Pa3MEPHOCTEH.
4. OuznuecKuii CMbICI KPUTEPUEB TMOJ00US.

Tema 3. Tennoobmen npu ¢hazoevix nepexooax

1. TermmooOGMeH Npu UCTIapEHUH.

2. TenmooOMeH Mpu KUTIEHUHU KUIAKOCTH B OOJBIIOM 00BEME M Ha
MTOBEPXHOCTH.

3. TeruiooOMeH TpU KOHACHCAIIMU Tapa.

Tema 4 Tennoobmen usnyuenuem. OcHogHble 3AKOHbI UZTYYEHUS

1.CBsi3pb MEXIy HCIyCKAaTEIbHON M TMOTJOLIATENIFHOM CHOCOOHO-
CTSIMH TEll.

2. 3aKOHBI U3My4YeHUs] a0COJIIOTHO YEPHOTO Tea.
3. CnexTpanbHas IUIOTHOCTh JHEPIETUYECKOW CBETHMMOCTH IS
Pa3IMYHBIX TEMIEPATYP.
4. znydyeHre W TMOMIOLIEHUE JTYYUCTOM SHEPTUM HEUYEPHBIMU Te-
JaMHU.
5. TernooOMEH H3IIy4eHHEM MEXKIY IUIOCKMMU MOBEPXHOCTSAMMU.
DKpaHsbl.

4.3 Jlekuuu/npakTnyecKkne 3aHATUS

Tabmuma 4
Coaep:xanue JieKIUI/MPAKTUYECKUX 3aHATUIL M KOHTPOJbHbIE MEPONPUATHS
®opmupye Bun Koa-Bo
o MbIC KOHTPOJIb 4yacoB/u3
Ne Ne u HazBanme JeKuii/
Ne paznena N KOMIIETEH HOTO HHUX NpPaK-
n/n MNPAKTHYCCKUX 3aAHATUH
1L Meponpusi | THY. NOA-
THA rOTOBKAa
1. Paznen 1. «TepMoauHaMuKay 26/0
VYK-2.2, 2
Tema 1. Ocuop- | J1ekums 1.0OcHOBHBIC T10- VK81,
HBIe TOHSTHSI HATHUSL TEPMOIMHAMUKHU
TCPMOIMHAMHUKH | T3 |, WneaspHBIA a3 yK-2.2, Pemenue 2
’ ) 3a71aq
Jlekuus 2. IlepBblii ¥ BTO- zigi 2
) pOU 3aKOHBI TEPMOJMHA- OIIK-3.2.
Tewma 2. IlepBblil | MUKH
M BTOPOIi 3aK0- [ [[3 2, Buytpennsis snep- | YK-8.1, Pemenue 2
Hbl TCPMOJMHA- | rprs. OIIK-3.2. 3aj1a4
MHKH. Yucno creneHeii cBOOOIBI.
I3 3. Anuabarseni npo- | YK-8.1, Pemenne 2
1ecc. OIIK-3.2. 3aaad




HO€ M3YYCHHE TEeIUIOTepe-
JauH.

Dopmupye Bun Koa-Bo
o o . Mbl€ KOHTPOJIb 4yacoB/u3
Ne D R Ne n HazBanme nexunn{ KOMIIETEH HOTo X MpaK-
l'l/l'l l'lpaKTl/l'-leCKl/IX 3aHATHH
anu Meponpus THY. IO~
THAA TOTOBKA
I13 4. Bropoii 3akon tep- | YK-8.1, Pemenue 2
MOJUHAMHUKH. OI1IK-3.2. 3a1a4
VK-2.2, Pemenne 2
VK-8.1, 3a7a4
I13 5.TemioBble MaIIWHEL. OIIK.3.2.
Jlexius 3.PeanbHbld Ta3. VK-8.1 2
Tema 3. Peans-
HBIN ra3. I13 6.Ypasnenue Ban-nep- | YK-8.1, Pemenne 2
Baanxca. 3aaa4
VK-2.2 2
Jlexmus 4. da3oBrie mepe- :
5 SOBRIC TEPE~ | yk-8.1
XOJIBIL.
VK-2.2, Pemenne 2
I13 7. YpaBHeHue Termo- | VK-8.1, 3a/1a4
BOro OaJyaHca. OIlK-3.2.
Tema 4. ®azo-
BBle mepexoasl | 113 8. ByueHue BIax)HOTO zigi P Zzle:i‘e 2
BO3/yXa C MPUMEHEHUEM e a
OIIK-3.2.
nuarpammbl PamsuHa.
YK-2.2, Pemenne 2
I13 9. lukn PenkuHa ¢ VK-8.1, 3a1a4
IIEPErpEBOM Hapa. OIIK-3.2.

2. Pa3nen 2. «OCHOBBI TeIUIONIEPEIAYM 24/0
Jlexuus 5. Buasr temo- VK-2.2, 2
o6mena. Tennonposo - VK-8.1,.

HOCTb.
I13 10. TerutonpoBo- VK-2.2, Pemenue 2
HOCTBD. yK-Sl, 3a1a4
Tema 1. Buabl OnHomMmepHas 3ajaya.
TerI000MeHa. Crnoucrast CTpykTypa.
TemmonpoBoa- I13 11. TeronpoBo - VK-2.2, Pemenue 2
HOCTb. Hocth. Iwmuapuueckas | YK-8.1, 3a1a4
CUMMETPHUSL.
I13 12. OkcnepumenTtanb- | YK-2.2, Perenne 2
OIIK-3.2. 3a7a4
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Popmupye Bux Koa-Bo
Ne Ne u Ha3BaHMe JeKUUA/ Mple KOHTPOIP LA
- Ne pa3znena - 1 KOMIIETEH HOTO HUX MpaK-
n/n NPAaKTHYCCKUX 3aHATHH un
Meponpus THY. IOA-
THUA roTOBKAa
VK-8.1 2
Jlexmus 6. KouBekims OLK.3.2.
Tewma 2. Kon- VK-2.2 Pemenue 2
I13 13. KoHBeKIMs U KpH- B THICHH
peRIE TEPUH 10 061/1}1H ’ YK-8.1, sanat
p A OINK-3.2.
VK-2.2, 2
Jlekuusa 7. TemmooOMeH VK-8.1,
Tema 3. Temno- | 1y dhasosbix mepexomax. | OTK-3.2.
oOMeH 1ipu Ja-
30BBIX IIEPEXO- | [13 14. TemnooOMeH npu VK-2.2, Pemenne 2
Aax UCIIAPEHUH M KOHJCHCA- YK-8.1, sanat
P A OIIK-3.2.
LIUH.
Tema 4. Tero- Jlexuwst 8. TeruooGMen VK-2.2, 2
0OMEH u3y4e- 3Ty qEHHEM VK-8.1,
HHeM K22, | P 2
I3 15. TemooGmen m3my- | Y K22, CHiche
VK-8.1, 3a7a4
YECHUEM.
I13 16. Oxcnepumenrtans- | YK-2.2, | Pemenne 3
HOe m3yueHne Terosoro | ONK-3.2. 3amaq
WA3JIy4YECHUS.
VK-2.2, KonTtomns- 1
KourtponbHas pabotano | VK-8.1, Hast pabo-
JUCIHUIIIINHE OIIK-3.2. Ta
4.4 TlepeyeHb BOMPOCOB JIsl CAMOCTOATEJILHOTO M3y4YeHUS TUCIUIINHBI
Tabmmma 5
Ne
Ne | pasznme-
Wil aam Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB [IJIsl CAMOCTOATEJIbHOTO H3YYe HUS
TeMblI
Pazpea 1
1. | Tema 2 | UuTterpan Kimaysuyca. Durponus. Kpyrossie mporeccol.
2. | Tema 3 | Kputnueckue napameTpsl
3. | Tema 4 | MeracTaOWIIbHBIC COCTOSIHUS
Bnaxwnsiit Bo3ayx. Juarpamma Pam3una.
Paznen 2
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Ne

ri\/r:[ p;::l;- IlepeyeHs paccMaTpuBaeMbIX BOIIPOCOB /IJIsl CAMOCTOSAITEJIbHOIO H3Y4Ye HUS
TeMblI

5. | Temal | TenmompoBOAHOCTH.

6. OCHOBHBIE CBEJICHHSI U3 TEOPUH MTOI00US U pa3MEPHOCTEH.
Tema 2 [ Gyspuecknii cMblcn KpuTEpUes M0I00HS.

7. | Tema 3 | TermmooOMeH pH KUIIEHUH KHUAKOCTH B OOJIBIIOM 00BEME M Ha TIOBEPXHOCTH

8. | Tema 4 | 3akoHBI U3Ty4CHUS AOCOTIOTHO YEPHOTO TEJA.

OKpaHBbl.

TemooOMeH u3nydeHreM MeXIy MIIOCKUMHU MOBEPXHOCTAMH.

IlpyuMeHeHHe aKTHUBHBIX W HHTEPAKTUBHBIX 00pa30BaTeJIbHbIX TEXHOJOTHH

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabmuna 6

Haumenosa-
HUE HCIHO0JIb3Y-
€MBIX AKTHB-

Ne HbIX U HHTEP-
Tema u opma 3ansiTHs
n/n aKTUBHBIX 00-
pazoBaTeJib-
HbIX TEXHOJIO-
rui

1. | I3 1. UneambHbiii Ta3. 13 | PaGora B ma-
JIBIX TPYIIIax
2. |13 3. AnmabatHblii Tpotiecc. 13 | PaGora B Ma-
JIBIX TPYIIIax
3. | II3 8. I3yuenne Bna)xHOTO BO3/yXa C MpuUMeHeHHeM nua- | II3 | Pabora B ma-
rpamMmMmbl Pam3uHa. JIBIX Tpynmax
4. | I13 12. DxcnepuMeHTAIBHOE H3Yy4YCHHUE TEIUIoNepeaadH. I13 | Pabora B Ma-
JBIX TPYyMIIax
5. | I13 16. DKcriepuMeHTAIBHOE M3YyYEHHE TeIuIoBoro m3nmy- | I13 | Pabora B ma-

YCHUA.

JIBIX TPYIIax

6. OueHo4HbIe CpeACTBA JJIA TEKYILIEr0o KOHTPOJISI YCIIEeBAeMOCTH U
NMPOMEKYTOUHOI aATTeCTAIIMM MO UTOTAM OCBOEHMS TUCIUILTHHBI

6.1 OueHo4YHbIE CPeICTBA TEKYIEr0 KOHTPOJISI YCIIeBAEMOCTH U

c(pOpMHUPOBAHHOCTH KOMIIETEHIUM.

TunoBble 3agaun aJist KOHTPOJA Ha NPAKTHYICCKHUX 3aHATUAX

M JJIF 3a4YeTa ¢ OLEeHKOM.
TunoBble 3axaum no pasaeny 1.

1. KosmuectBo BeniectBa reaust v =1,5 moas, Temneparypa T = 120 K. Onpenenuts
CyMMapHyl0 KHHETHYECKYIO 3HEpPrui0 EK MOCTymarenbHOro IBMKEHHS BCEX MO-
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JICKYJI 3TOTO Trasa.

OrnpenenuTs CpeHIO UIMHY CBOOOJHOTO mpodera <> MOJIEKYJIbl a30Ta B CO-
cyne Bmectumocteio V = 5 1. Macca raza m = 0,5 r. Op¢deKkTuBHbIA qTUaMeETp
monekynsl d =0,3-10° m.

Uemy paBHO m3MeHeHHe dHTponuu 10 T Bo3ayxa MpU M30TEPMHUECKOM PaCIIIH-
penuu ot 3 10 8 a7

[Ipu BBICOKOU Temmeparype MOJOBHMHA MOJIEKYJ a30Ta JUCCOIMUPOBAJIA HA aTo-
Mbl. UeMy paBHa yJaenbHas TEII0eMKOCTh Cp MpH MOCTOSHHOM JIAaBJICHUH B D THX
ycnoBusax? HaliTu mokaszarenb aauadaThl.

Tunosble 3axaum nmo pasuey 2.

1.TlpocTpancTBO MEXIY ABYMS MapajuieNbHbIMU TUIACTUHAMU 3aIMOJIHEHO TEIHEM.
Paccrosinue mexny mactuHamu L = 50 Mm. OHa miiacTMHA MOAIEPKUBACTCS
npu temneparype 20°C, npyras — npu temneparype 40°C. BerauciuTh miot-
HOCTh MOTOKA TEIJIa B BaTTax Ha KB.M. mnpu aasiaeHun P = 105 Ila.

2. Koapdurment rermonpoBogHocTr Kuciaopoaa npu tremneparype 100°C paBen
3,25-10"2 Br/m-K. Berucauts k03()(QHIMEHT BA3KOCTH 1) KHCIOPOIA P TON
TEeMIIepaType.

3.0mpeaenuTh TIOTHOCTh IMOTOKA TEIIa Yepe3 TUIOCKYI0 CTEHKY TOJIIUHOM 37.5 cM
, BBUIOYKEHHOW W3 KUpIM4a, €M nepenaj remneparyp cocrasisier S0 K?

4.HaiiT MOTOK TeIla Yyepe3 KUPIMUUHYIO CTEHY, el Mexay ciosiMu d1=25 cm u do
=12.5 cm HaxoauTtcs npocnoiika yrermTens d =15cm. Koaddunuent terio-
npoBoaHoctH kupruya — 0.5 Br/m-K, yremmurens — 0.06 Br/m-K. [lnomans cre-
HEI — 25 M2,

5.B ycnoBusix mpeabayIiei 3aaaqu NoCTPOUTh Tpaduk U3MEHEHHUS TEMIIEPaTyphI
OT KOOPAMHATHI.

6.1lapannensHbie TOBEPXHOCTH JBYX Tel 0OMEHMBAIOTCA TeruioM. Temmeparypa
nepsoro tena T1= 300 K, sroporo T> =350 K. TlornomarensHasi crnocoOHOCTb
nepBoro tena Ai = 0.7, BTOpoe TeJlIo MOXKHO CUUTATh a0COIOTHO YEPHBIM TEJIOM.
HaliTu maoTHOCTH TEMIOBOrO MOTOKA MEXY TeJlaMU, 00YCIOBJIEHHOTO H3ITyYe-
Huem ten. KpaeBsimu s¢dekramu npeneOpeys.

7.B ycnoBusix npeapaynieil 3ajiauyd HalTH IJIOTHOCTh MOTOKA TeIJia 3a CUET TEerio-
MIPOBOJIHOCTH, €CIIM MEXK]ly TEIaMU HaXOJUTCS BO3AyX. PaccrosHue Mexay Io-
BepXHOCTAMU Ted paBHO 2M. KoaddunuenT teronpoBonoctu Bo3ayxa 0.035
Bt/ m-K.

8.Kaxoii cioco6 termoooMeHa SBII€TCS OCHOBHBIM B 3THX YCJIOBHAX?

[ToHBIN KOMIUIEKT 3a/1a4 COASPKUTCSA B COOPHUKE 3a/1a4 MO Kypcy HHU3UKH (CM.
nyHKT 7.1) pabodel mporpaMMbl JUCIUTIHHBIL.
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TunoBoii BApMAHT KOHTPOJIbHOM PadoThI MO JUCHUIIHHE

1.B Gamnone BmectumocTthio V = 15 1 Haxoautcs aproH moj nasienvem Pi = 600
klla npu temneparype T1 = 300K. Korga u3 Oannona Obuto B35TO HEKOTOPOE KOJU-
YeCTBO Ta3a, JaBjieHue B OayioHe moHuswiock 1m0 P> = 400 xlla, a temmeparypa
ycranoBunack T2 = 260 K. Onpenennts Maccy M aproHa, B3ATOro u3 OauioHa.
2.0npenenuTh KOJMIECTBO TEIUIOTHI QQ, KOTOpOE HAI0 COOOIIUTH KHCIOPOIy OOBe-
MoM V = 50 J1 ipu ero U30XOPHOM HarpeBaHUH, YTOOBI JaBJICHHE ra3a MOBHICHIOCH
Ha A p = 0,5 Mlla.

3.B xamopumerp, B kotopom Haxoautcs 300 r Boasl npu 12°C, momectumu 200 r
xene3a npu 100°C. Kak m3MeHsieTCsl SHTPOIUS CUCTEMBbI MPU YPAaBHUBAHUU TEMIIE-
paryp?

4.Ha¥liTi 4uciao MOJEKYJ a30Ta, HaXOSIIIUXCS MPU HOPMAIBHBIX YCIOBHUSX B 00bEMeE
1 cM® m o6nagarommx CKOpoCThIO: a) Mexkay 99m/c u 101 m/c, 6) mexmy 499 m/c u
501 m/c.

Ilepeyens BOIPoCoOB,
BBIHOCHUMBbIX HA NMPOMEKYTOYHYI0 aTTeCTALMIO (3a4eT ¢ OLEHKOI)

Bomnpocsi mo pa3geay 1.
1. Kakue  cuctemMbl  Ha3bpIBaIOTCS @)  OTKPBITBIMH; ©0)  3aKpBITHIMU;

B) M30JIMPOBAHHBIMU?

3anucarth ypaBHEHHE COCTOSIHHS MJ€alTbHOTO ra3a B pa3jMyHbIX Qopmax.

Kak npencraBuTh ypaBHEHUE COCTOSIHUS JJII CMECU MACAIBbHBIX ra30B?

Uto Takoe BHYTPEHHSSI SJHEPTUS TEPMOJIUHAMUYECKON CHCTEMBI?

Kakue BuAbl SHEPTUM YaCTHUI] HAJI0 YYUTHIBATH JJISl PA3jIMUHBIX COCTOSHUMN U

BEILIECTB MPH HAXOXKJICHUH BHYTPEHHEW SHEPTUH?

6. Kak onpenenutb yucio creneHeit cBoOObI OJTHONH MOJIEKYJIIbI?

7. Kak ompenenuts paboTy uaecabHOTO ra3a mo guarpamme P-V?

8. Pa0ora uneanbHOTO rasa B pa3iMyHbIX H3ompoleccax (4 ciaydas).

9. Kakoil 3aKOH SBJIIETCS 3aKOHOM COXPAHEHHSI SHEPTUU B TEPMOJUHAMUKE?

10. Temno€MKOCTh MAEATBHOTO ra3a Ipu MOCTOSTHHOM 00bEME.

11. Tenno€MKOCTh NPHU MOCTOSTHHOM JIABJICHUM.

12. Kak u3MeHsieTCs TEIUIOEMKOCTh NMPU W3MEHEHHWU TEMIIEPATypbl B IIMPOKOM
JMara3oHe, MoKa ra3 MOKHO CUMTaTh WCaIbHbIM?

13. Kak onpenenuTts 4UClo cTeneHell 0JHOM MOJIeKyIbl Mo rpaduky aanadaTel?

14. YUTO Takoe DPHTAILIHUSA U KaKOB (PU3NUIECKUN CMBICH €€ mpupaiieHus?

15. Yto Takoe mHTerpan Kiaysumyca u i1 KakMX IPOLECCOB OH PABEH HYIIIO?

16. TepmoauHaMHUUECKOE ONPENEIICHUE SHTPONHMH U AHATMTUYECKOE BBIPAKECHHE
BTOPOTO Hayaja TEPMOIUHAMHUKH.

17. Ilpu kakux yCIOBUSIX TEIUIOBAas MalllMHA HA3bIBACTCS WJE€ATBHOM?

18. Kak ocymectisieTcst mukia KapHo?

19. Yemy pasen KIIJI nukna Kapuo?

20. Kak yuyWTBhIBaeTCAd OTTAJIKMBAHWE U MPUTSHKEHUE MOJIEKYJ B ypaBHEHUH Ban-
nep-Baanbca?

21. Kpurnueckas u3orepma.

a s~ wDN
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22
23
24
25
26

27

28
29

. Kputrueckue mapamerpsl M UX CBS3b C MOTIpaBKaMu & U b .

. Kak u3 uzorepmel Ban-nep-Baanbsca nonyuyaerca peaibHas uzorepma?

. Ilouemy Ha peanbHOU U30TEPME €CTh Y4acTOK M300apbi?

. Tloxazatp nByxdasznyro obOnacts Ha P-V guarpamme.

.Kakme ywactkum wu3oTepmbl Ban-nep-Baansca mpencraBisiior meracTaOuiib-
HbIE COCTOSIHMSI?

. Kakue omacHble siBIEeHMsSI CBsi3aHbl ¢ (a30BBIMU IE€PEXOJIaMH U3 MeETacTa-
OWJIBLHBIX COCTOSIHUM?

.Iloctpoenue P - T nuarpammbl Ha mpuMepe KpUBOU UCITAPEHUSI BO/IBI.

. Kak BeBectn ypaBHenne Kiaysuyca - Knaneiipona?

Bomnpocsl mo pasgeiny 2.

30
31

32.

33.

34.
35.

36.

37.

38

6.2.

. [lepeuncnuTh OCHOBHBIC BUBI TEIJIOOOMEHA.

. Uto oObenunsier siBneHust 1udPpy3un, BI3KOCTH U TEIIONPOBOIHOCTH?

Kak 3aBucut k03¢ (UIMEHT TEIIONPOBOAHOCTH HAEATBHOTO Ta3a OT IUIOTHO-
CTH U OT TEMIIEPaTypbI?

Kak 3aBUCAT MJIOTHOCTH MOTOKA TEIJIa U TeMIeparypa OT KOOpPJIUHAT B CTa-
IIMOHAPHOW 3a/1aye TEIUIONMPOBOJHOCTH: a) MEXIY MapajUieJIbHbIMH IJIOCKO-
CTsIMH; 0) MEXAY KOHIEHTPUUECKUMU chepamu; B) MEKIY HWIMHIPUICCKH-
MH MOBEPXHOCTSIMU C OOIIIEH OChIO.

Urto Takoe cBOOO HAS KOHBEKIUs?

Kakoit Oe3pasmepHbiii Kod(ppuimeHtT (kpurepuil) OTBEYaeT 3a CBOOOIHYIO
KOHBEKIIHMIO?

Kak cBsi3aHbl WCHycKaTelbHas W MOTJIONIATENbHAsI CHOCOOHOCTH HAarpeThiX
Ten?

Kak Ha KpHBO#l CHEKTpalbHOM IJIOTHOCTU YHEPIeTHUYECKOW CBETUMOCTH a0-
COJIFOTHO YEpPHOTo Tena mposBisiioTcss 3akoHbl Ctedana — bonmbimana u Bu-
Ha?

. Ilpu KakuX yCIOBUSAX JYYUCTHIN TEIJIOOOMEH ABISAETCS MPeoOsaaarommum?

Onucanue nmokasarteje u KPHUTEPUECB KOHTPOJA YCIIEBAEMOCTH, OIIUCAHHUC
IHIKAaJ OI¢CHUBAHUA

Kpurepun oneHkn peunieHus 3ajJadyy Ha MPAKTUYECKOM 3aHATHUU, KOHTPOJIBHOU

paboTe, 3a4eTe C OICHKOI:

e 5 0anyoB BBICTABISIETCS CTYACHTY, CCJIM B JIOTUYCCKH BBICTPOCHHOM PCHIC-

HUM TPABWILHO YKa3aHbl (OPMYJIbI BCEX HEOOXOAUMBIX (DHU3MUECKHX 3aKOHOB C T0-
SICHEHUSIMU, CJIelIaHbl BCe HEOOXOJMMble MaTeMaTU4decKkue NmpeoOpa3oBaHUs, PUCYH-
KU (TIpU HEOOXOIUMOCTH), MOJYYEH MPABUIIbHBIA OTBET;

e 4 §aJjl1a BBICTABIIACTCS CTYACHTY, €CJIM B OTBCTC YKA3aHLI BCC HCO6XOIII/IMBIC

(I)I/IBI/I‘ICCKI/IC 3dKOHBI C TIOACHCHUAMU, IMPUBCIACHBI PUCYHKH (HpI/I HCO6XOI[I/IMOCTI/I),
HO B IIOACHCHUAX K (1)I/I3I/I‘-IeCKI/IM 3dKOHaM HJIM B PHUCYHKC COACPIKATCA HCTOYHOCTHU
WK JOIMyHICHA MATCMAaTUYICCKUC omnoOKa Ipu pCHICHUHU,

15



e 3 0aJu1a BBICTABISIETCS CTYAEHTY, €CJIM B OTBETE YKa3aHbl TOJIBKO HE00XO-
IUMble (PU3NYECKUE 3aKOHbI WM PUCYHKU (IIPU HEOOXOAMMOCTH), WIM B 3aKOHAX U
PUCYHKE JIOIYILEHbI OLINOKH;

e 2 0ajuia - PEIICHUE HE COAEP>KUT OCHOBHOM MOHATHUWHBIN anmapar mo TeMe
3a/1a4yu.

Jlns pa®oThl Ha TpakTHuecKuX 3aHATHAX «MneanbHblil raszy, «AnuabaTHbii
npoiiece», «V3ydeHue BIaXKHOTO BO3JyXa C MPUMEHEHHEM IuarpamMMbl Pam3unay,
«IKCNEPUMEHTAILHOE M3Y4YE€HHE TeIulonepenaun», «IKCIEePUMEHTAILHOE U3yYEHUE
TEIUIOBOTO M3IYYEHHs» CTYIECHTHI pa30MBAIOTCS HAa Malible TPYMIbBI 1O 3 - 5 YeoBeK.
Kaxnas rpynna mpoBOAMT pacdeT pe3ybTaToB padOThl U UX aHAIU3 WHIMBHUIYallb-
HO.

Jlnst momycka K 3a4eTy € OIEHKOW CTYIEHT 00si3aH PEIINTh UTOTOBYIO KOH-
TPOJIbHYIO pabOTy HA OLIEHKY «3a4eT.

HroroBasi olieHKa MO KOHTPOJBLHOW paboTe «3aueT» WM «He3adeT» Olpeje-
JsIeTCs IO cpeAHeMy Oallly MO BCEM 3ajlayaM BapuaHTa KOHTPOJIHHOUM paboThI:

0 — 2,4 6ay1a — «He3a4YeT»;

2,5 — 5 0a/U10B — «3a4eT».

Kpurepun onieHKH OTBETOB Ha BOIMPOCHI K 3a4ETY C OLEHKOM:

e 5 0aJU10B BBICTABJSIETCS CTY/ACHTY, €CIM B JIOTUYECKH BBICTPOCHHOM OTBETE
Ha BONPOC TMPaBUIBHO YKa3aHbl BCE€ HEOOXOAMMBbIe (PU3MUECKUE 3aKOHBI U OIpese-
JIeHUs C TOSCHEHUSMU, MPABUJIbHO OMMCAHbI SIBJICHUS, MPEJCTABIEH BBIBOJ OCHOB-
HBIX (OPMYJT B COOTBETCTBUHU C U3JIO’KEHHBIM JISKIIMOHHBIM MaTEpHUaJIOM;

e 4 (ajia BBICTABISIETCS CTYJICHTY, €CIIM B OTBETE yKa3aHbl BCe HEOOXOAUMBIE
dbu3nyueckre 3aKOHBI U OINPEACIICHUS] C TOSICHEHUSIMH, OIMCAHBI SBJICHUS, HO B IO C-
HEHUSIX K 3aKOHaM M OTPEACIICHUSM COJEPKATCsl HETOUYHOCTH U (WJIK) SIBJICHUS OTIH-
caHbl ¢ OMMOKON U (WIKM) HE MPEACTABIIEH BHIBOJI OCHOBHBIX ()OPMYJ B COOTBETCTBUU
C U3JI0KEHHBIM JIEKIIUOHHBIM MaTEpHUAIIOM;

e 3 0aJu1a BBICTABISIETCSl CTYNIEHTY, €CJIM B OTBETE YKa3aHbl TOJILKO HE00OXO-
nuMble (U3MUECKUE 3aKOHBI, OIpezaesieHus 0e3 MOsSCHeHWH (WM B MOSICHEHHSIX CO-
nepxKarcsa OMmHUOKK) U (W) MPU OTMMCAHUM SIBJICHUS JTOMYIIEHBI OMMUOKHU (WJIA OIH-
CaHHE OTCYTCTBYET);

e 2 faJl1a - OTBET HE COJAEP>KUT OCHOBHOW MOHATUIHBIN armapar Mo TeMe BO-
npoca.

3ader ¢ oneHkoii: 1 TeopeTuueckuii Bonpoc u 1 3agaya.

Ha 3auere ¢ OUEHKOM CTYIEHT OTBEYaeT Ha OJWH TEOPETUYECKUM BOIPOC U
pemraer oAHy 3aaady. buner, Bornpoc u 3agady CTYAEHT BHIOMPAET CIy4ailHO U3 KOM-
IUIEKTa TpejiaraéMbIX €My COOTBETCTBYIOIIUX MarepuanoB. UroroBas oIleHKa IO
9K3aMEHY W 3a4eTy C OIIEHKOW BBICTABJISIETCA MO CpeaHeW apudMEeTHYecKOou OleHKE
OTBETOB Ha TEOPETUUYECKUE BOMPOCHI U PELICHUS 3aa4u:

1. «oTamano» — 0T 4,5 10 5 OAJUIOB;

2. «xopomo» — ot 3,5 10 4,4 6aoB;

3. «yIOBJIETBOPUTEJIBLHO» — OT 2,5 110 3,4 Gasos;

4. «<Heyn0oBJeTBOPUTEJabHO» — OT 0 10 2,4 Gaos.
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7. YueOHO-MeTOAMYECKOE M HH(POPMAMOHHOE o0ecneyeHne TUCIH IVIHHBI
7.1 OcHoBHas1 JIUTEpaTypa

1. CasembeB W.B.: Kypc o6mieit pusuku. B 3 Tomax. T.1. Mexanuka. Moeky-
asipHas puszuka. M.: Hayka, 1987-1988 r.

2. Tpodpumona T.W. Kypc ¢usuku. YuebHoe mocobue nmns By30B. 16-e uzf. crep.-
M.: Akanemus, 2007, 2008, 2012.

3. Tpodumona T.N. C6opHUK 3amau 10 Kypcy huzuku. YueOHoe mocodue. - M.:
Beiciras mkosa, 2008.

7.2. lonoiHMTEIbHAS JIUTEPATYPa

1. CuByxun J.B.: O6mmii kypc ¢pusuku. TepMoauHamuka u MOJeKyJsipHas u-
suka. T. II. - M.: Hayka, 1979.

2. MuxeeB M.A., MuxeeBa .M. OcHoBsl Temonepenaun. M.: Dueprus, 1979.

3. Kpeiir @., bmiik Y. OcHoBsl Temionepenayu. Ilep. ¢ anrn. M.: Mup, 1983.

7.3 HopmaTuBHbIEe NPABOBbIE AKTHI
He npenycmotpeHo.

7.4 MeToauyeckue YKa3zaHnusd, pCKOMECHIAIUN U IPYIruec MmaTepualibl K 3aHATUAM

1.Meronuueckue ykazaHusi K JaboparopHbiM pabGotam. M3n. BY3A. 1987-
2018 r.

8. IlepeyeHnnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTH
«AHTEepHET», HEOOXOAUMBIX /IJIS1 OCBOCHUS AMCIUIIMHBI
He npenycmotpeno
9. [lepeyeHb MPOrPaMMHOI0 o0ecriedeHUs 1 HHGPOPMANMOHHBIX CIIPABOYHBIX
cucteM (IpU HEOOXOAMMOCTH)
He nmpenycmoTtpeno
10. Onucanne MaTepHaibHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOM JIJISi OCYIIECTBICHUS

00pazoBaTeIbHOTO Mpolecca MO0 TUCIUILTMHE

Tabmuna 10
Cgeaenusi 00 00ecrie4eHHOCTH CNENUATU3UPOBAHHBIMHU AYIUTOPUAMHU,
Ka0uHeTaMHu, 1a00paTOPUIMHU

HaumeHoBaHue cnenu-
AJBLHBIX MOMEIIeHUH U
NnoMemeHu 1Jis1 caMocTo- | OCHAIIEHHOCTD Ce M AJILHBIX IOMe IIeHU i M ToMe e HUi
AITeJIbHO padoThl (Ne JJISl CAMOCTOSITEJIbHOM padoThl
yueOHOro Kopmyca, Ne
ayIMTOpPHH)

1 2
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VYyebOnas mabopaTopust
(YueOnsrii kopryc Ne 28 ayx. 301a)

1.Cron 21 mir.

2.Crynbs 39 wr.

3.Jlocka mesoBast 1 mir.

4 1Ixacer 2 mr.

5. TumoBoii KOMIUIEKT 000pynoBanus Jabopatopun «MonekynspHas (u3vka u
TepMonuHaMuKa» 1 mr. (uHB.Ne410124000603107)

6.Komrmiekt mproopos mo ¢msuke 1 mr. (mHB.Ne 410134000000312)

7.J1a6opatoprsrii kommiekc JIKT-9 «OcHOBEI MONEKYISIpHOH (M3UKH M TEPMOJH-
Hamukmy 1 mr. (vEB.Ne 410124000602810)

VY4ebHast ayauropust IS POBEICHUS
3aHATHH CEMUHAPCKOTO THIA
(YueoOnsrit kopriyc Ne 28 ayn. 3016)

1.ITapte1 23 miT.
2. Ctynbs lmr.
3. Crousr 2 mrt.
4. locka mernoBast lmir.
5.1kacsr 1 mr.

VYyeOHast ayquropus U NPOBEICHIS
3aHATHI JICKIMOHHOTO THIIA
(YueGubiii kopryc Ne 28 ayn. 304)

1.Cron 1 mir.

2. Crynbst lmr.

3.Jlocka MesoBas 2 IiT.

4 Kadenpa 1 mr.

5.AxycTraeckas cucteMa JIBYXIOJIOCHASI
(uHB.N0410134000000991, 410134000000992)

6.Muxpodorn koHmencatopuslii SHM  205A Ha
(uHB.N041034000000987, 41034000000987)

7.Hoyroyxk ACER E-Machines e-430-102G16Mi FMD M100 1 mr. (umB.Ne
210134000000702)

8.ITynbT npeMuyM Kiacca Mukinepsbiid Behringer XENYX 1832 FX 1 .
(uHB.Ne 410134000000986)

racCHUBHAs 2 ILT.

TyCHHOM 1mmee 2 1mT.

9.Pagvocuctema BokambHas 16-TH KaHanubHas JByXaHTeHHas 1 1T, (MHB.
Ne410134000000990)

10.Pagmocucrema aByxanreHHas retimaras 1 mr. (ueB. Ne410134000000989)

11. Oxpan 1 mt.

VYyebOHas mabopaTopus
(YueOniii kopriyc Ne 28 ayn. 337)

1.ITapre1 17 miT.

2.Ctynbs 37 wr.

3.locka mesoBas 1 miT.

4 1Ixacsr 1 mr.

5.Monoxpomatop YM-2 1 wr. (umB.Ne 4101340000003080)

6.TumoBoii KOMIDIEKT 00opynoBanus JabopaTopuu «KBaHTOBas (snka» 1 mrT.
(uHB.Ne 410124000603114)

7.YcTaHOBKa A7 OKCTIep. M3y4.3-HOB TerwLm3. 1 mr. (umB.Ne 4101340000003 13)

8.Jlabopatopusiii komiwieke JIKO-1 M «KorepeHtHast orrrkay (C MOIYIPOB OTHI-
KoBbIM J1azepoM) 1 mr. (vHB.Ne 410124000602816)

9. 'ommomerp 1 mr. (umB.Ne 410134000000303)

bubmroreka

UuranbHbIN 3271

11. MeToauueckue PEeKOMEHAAIMUHA CTYACHTAM 110 OCBOCHHUIO JUCIHUILIMHBI

[locne kaxmoil nexkuuu TpeOyeTcss caMOCTOSITENIbHAs NPOPadOTKa U3JI0KEHHO-
ro marepuasia. Ha npakrnyeckoM 3aHATHM CTYIEHT y JOCKHM pELIaeT 33aJayd U IOJIy-
YaeT 3a/1a4u i1 CaMOCTOSITENIbHOW MPOPabOTKH.

Buabl 1 popMbI 0TPAOOTKH NPONMYIIEHHBIX 3aHATHI

CryneHt, mpOmyCTUBIINHN JIEKLUIO, TOJKEH 0TpaboTaTh TEOPETHUECKHU MaTe-
pHaI IO COOTBETCTBYIOLIEH TEME CaMOCTOATEIBHO.

CryzaeHT, npOonyCTUBIINN OPAKTUYECKOE 3aHATHUE, JOJHKEH CAMOCTOSTEIbHO
V3YYHUTh BOMPOCHI TEOPUH U PEIIUTH 3aa4H.
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4 Ikadwt 1 wrr,

5.Monoxpomatop YM-2 1 wr. (uHB. Ne 4]01340000003080)
6.Tunosoii komniekT 06 opynosanus nabo

paTopun «KsanTtosas pusmka» 1 wr.
(nB.Ne 410124000603 114)

7.Ycranoska nns skcnep. M3y4.3-HOB Tena.uan. 1 wr. (uus.Ne

8.JlaGopatopHbiii komnnekc JIKO-1 M «KorepenTHas ontuka
KOBLIM nasepoMm) 1 wr. (uus.Ne 410124000602816)

9. Fonuomerp 1 wr. (uns.Ne 410134000000303)

4101340000003 13)
» (¢ monynpoBonHu-

Bubnuoreka

YuranbHblii 3an

11. MeToanyeckue pekoMeHaauu CTYAEHTaM 110 0CBOCHMIO AUCLMITIMHBI

ITocne xaxnoit nexuuu Tpebyercs camocTosTeNbHAS npopaboTKa HU3J0KEHHO-

ro Matepuana. Ha npakTU4eckOM 3aHATHU CTYNEHT y JOCKH pelaer 3aja4yu U mosjy-
HaeT 3a1auu 11 CaMOCTOSATENbHOM POpaboOTKH.

Bunel u gopmel 0TpaGoTKH MpONMymEeHHbIX 3aHATHI

CTyzeHT, NpoIy CTUBIIMIA JeKLHIO, JOJKEH OTpaboTaTh TEOpETUYECKHIA MaTe-
pHaJI 10 COOTBETCTBYIOLIEH TEME CAMOCTOATENBHO.

CTyIICHT, NPOITYCTUBIIUN NPAKTHYECKOE 3aHATUEC, JOJDKEH CAMOCTOSATEIHFHO
U3Y4YHUTH BOIIPOCHI TEOPHH U PELINTE 3aJa4U.

12. MeToau4ecKkHe peKoMeHIALMHU MPENOJABATEISAM 10 OpPraHH3aLMH 00y4YeHHs
M0 AUCLHILUIMHE

Ans Gosee yCremHoro 0CBOeH s TMCUMILIHHEL «TeropusnKka» peKoOMeHIy-

€TCs CHavajla aBaThk CTyIECHTaM JICKLIMOHHBIA MaTepuUall, a 3aTeM 3aKpEIUIATh €ro
BHJE NMTPAKTUYECKUX 3aHATHIA.

H3y4eHune Kypca CKJIaIbIBAETCA U3 JIEKLM, IPAKTHYECKUX 3aHATHI M CaMo-
CTOSATENLHOM pabOThI CTYIEHTOB.

Ha nexumsax OCBCIAIOTCA OCHOBOIIOJIArarOLIMEe BOIIPOCHI IMporpaMMmel. Yacte
Pa3n€iioB BBIHOCUTCA HA CAaMOCTOATEIIBHY1O npopaﬁorxy.

3KCHCpHMCHTaJII>HBIC pa60T1>1 HariiiaAHO AEMOHCTPUPYIOT (bPBPI‘leCKI/IC 3aKOHBI

U sIBJIEHHUS, OPMUPYIOT yMeHHe paboTaTh B IPYIIIE, a TAKXKe HABBIKK 06paGOTKH
NOJIyYEeHHOU UHpOpMaLUH.

IIporpammy paspaborana:

[Npumen B.JI., k.¢).-M.H., JOLEHT ¢ Q;//( /R>

/non b)




PEIIEH3US
Ha padouy nmporpamMmy Tucuunanabl « Temiopusnka»
OIIOII BO no nanpapiennw 20.03.01 — «Texnocgeprasn bezonacnocmovy, HanmpaBJIeHHOCTE i
«bezonacnocms mexunonocuueckux npoyeccos u npousgodcme»; ((HHD!C@HepHOe obecneyenue bes-
ONACHOCMU HACENeHUsl, OKPYAHCcaloujell cpeobl U 06bekmos mexHocgepoly. (KBadu(pukanus BbI-
NYyCKHHKa — 0aKaJIaBp)

KapnayxoBbiM BsuecnaBom MuxaitnoBuuem, IOLEHTOM Kadeapbl BbICIIEH MaTeMaTHKU
®OI'bOY BO «Poccuiickuii rocynapcrBeHHbld arpapHbiii yausepcuteT — MCXA umenn K.A. Tu-
MUPSI3€Ba», KAaHIUAATOM (U3UKO — MaTeMaTHYECKUX HAYK (Jlajiee o TeKCTY PEIICH3EHT), IPOBe/ie-
Ha peleH3us padoueld mporpammbl aucuuIuinHbl «Ternodusuka» OITOIT BO nmo nHampaBieHuto
20.03.01 — «Texnocgeprasn bezonachocmuvy», HANPABICHHOCTH «be30nacHocms mexHoi02udeckux
npoyeccos u npouzeoocmey; «Mucenepnoe obecneyenue 6e30nACHOCMU HACENEHUS, OKPYICAIO-
wetl cpedwvl u 06vekmos mexrnocghepol» (6akanaBpuar) paspadorannoii B ®I'bOY BO «Poccuiickuii
rocy/apcTBeHHbIl arpapHbiii yHuBepcuteT — MCXA umenu K.A. TumupsizeBa», Ha kadenpe puzu-
k# (pa3paboruuk — [Ipummen Bepa JleonunosHa, noueHT kadenpsl Gpu3uku, KaHauaaT GU3NKoO — Ma-
TEMaTHYECKHUX HAYK).

PaccMoTpeB npeicTaBlIeHHbIE HAa PELEH3UI0 MaTepHalIbl, PELIEH3EHT MPHILEI K CIEAYIOIMUM
BBIBOJIAM:

1. llpenpsiBnenHas padodast mporpamma auctuiiuibl b1.0.15 «Temnodusukay (manee mo
tekcty Ilporpamma) coomeemcemeyem tpeboBanusim ®I'OC no nanpasnenuto 20.03.01 — «Texuo-
cpepnas 6esonacnocmuy. IlporpamMma codepoicum Bce OCHOBHBIE pa3Jelibl, coomeemcmeyent Tpe-
OOBaHMSM K HOPMAaTHBHO-METOANYECKUM JTOKYMEHTaM.

2. Ilpencrasnennas B [Iporpamme akmyansnocms yaeOHON TUCIMILTUHBI B paMKaX peain-
3auuu OIIOII BO re noodnescum commenuio — NMCUUTIIMHA OTHOCUTCS K 0a30BOM 4acTH y4eOHOIO
nukiaa — bl.

3. IlpeacraBnennsie B [Iporpamme wuenw IUCHUIUIMHBI coomeemcmgyon TpeOOBaHUSAM
®I'OC nanpasnenus 20.03.01 — «Texnocghepnas 6ezonacnocmo.

4. B cootBerctBuu ¢ IIporpammoii 3a mucuuminHoi «Temnopusuka» 3akperieHo 3 Kom-
nemenyuu. [{ucunmmna «Tennopusukay u npeacrasnenHas [Iporpamma cnocobna peanuzosamo
UX B 00BSBICHHBIX TPEOOBaHUSX.

5. Pezynbmamur obyuenusa, npencraBieHHble B [Iporpamme B KaTeropusx 3HaTh, yMETh,
BIIAJIETh coomsemcmsyom Clielu(pUKe U COAepKaHUIO AUCUUIUINHBL U OeMOHCIMPUPYION 803MOIC-
HOCH1b TIOJTYYEHUS 3asIBIICHHBIX PE3YJIbTAaTOB.

6. OOmast Tpy1o€MKOCTh AUCHUILIMHBI « Termiopu3uka» coctaBiseT 3 3a4ETHBIX €IUHUIIbI
(108 gacos).

7. VIHdopmanus 0 B3aMMOCBSI3U M3y4aeMbIX JUCLHUIUIMH U BOIIPOCAM HMCKIIIOUEHHS AyOJn-
pPOBaHMS B COAEpPX AHUU JTUCLUUIUINH coomeemcmeyem JIeicTBuTenbHOCTH. Juciumimnna «Temo-
¢uzuka» B3aumocsa3zaHa c Apyrumu gpucuumimHamu OINOIT BO u YueOHoro niaHa mo Hampasie-
Huto 20.03.01 — «Texnocpepnas bezonachocmv» W BOZMOXKHOCTH AYOIMPOBAHUS B COJCPKAHUH
otcyrcTByeT. [IocKOIbKY QUCIMILIMHA HE MPeaycMaTpUBaeT HAMUKEe CIEeIMAbHBIX TPeOOBaHMH K
BXOJTHBIM 3HAHHSIM, YMEHUSM M KOMITETEHIUSM CTYCHTA, XOTS MOXKET SBIISATHCS MPE/IIeCTBYIOMICH
JUISl CIIELIMANIbHBIX, B TOM YHCJIE MPOPEeCCHOHANBHBIX TUCIIUIUINH, UCIOIB3YIONMX 3HaHUS B 00Ja-
CTH TemIo(pU3MKU B NPOPECCHOHANBHON AeATeNbHOCTH OakajaBpa MO JAHHOMY HaIlPaBICHHUIO
IIOATOTOBKH.

8. Ilpencrasnennas Ilporpamma mpeamonaraeT MCIOIBb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJBHBIX TEXHOJOTHH, UCIIOIB3YEMbIX IPU pPealiu3allii Pa3InYHbIX BUJIOB YueOHOH paboTel. Dop-
MBI 00pa30BaTeIbHbIX TEXHOJIOTUN coomeemcmeayom criennruKe TUCIUIIINHBL

9. Ilporpamma maucuurmabsl «Termnodusnkay npeamonaraet S5 3aHATHI B MHTEPAKTHBHON
dhopwme.

10. Bunpl, conepkaHue u TPYIOEMKOCTb CaMOCTOSITEIIbHON palbOThI CTYIEHTOB, MPECTaB-
nenHsle B [Iporpamme, coomeemcmeyiom TpeOOBaHMSIM K MOATOTOBKE BBIMTYCKHUKOB, COAEpKa-
nmMcs Bo @I'OC BO wanpaenenus 20.03.01 — «Texnocgepras bezonacnocmoy.
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11. TIpencraBneHHsle ¥ ONMUCaHHEBIE B IIporpamme dopMbr mexyusesi onenku 3anuit coom-
gemcmeyiom CelHprKe TUCHUIUIAHEL B TPeGOBAHMAM K BBIIIy CKHUKaM.

®opma NPOMEXYTOYHOTO KOHTPOJIS 3HAHHH CTY[ICHTOB, NpexycMoTpenHas IIporpammoi,
OCYIIECTBIIIETCS B (OpMe 3adeTa ¢ OLEHKOM, YTO coomsemcmeyem CTaTyCy AMCUUIUTAHBEI Kak

AMCUMILTHHEI 06a30BOH YacTi y4ye6Horo mukma — 51 ®LOC Hanpasienus 20.03.01 — «Texnocghep-
Has 6e30nacHocmom.

12. ®opme1 onenku 3HaHWii, pesicTaBIeHHbIe B [IporpamMme, coomeemcmayiom cnenuduke
JAUCLIUIUTHHEL M TPeOOBaHUIM K BBIITYCKHHKAM.

13. VyebHo-MeTomuueckoe obecrneyenue JMCUMILTAHEI IPEACTAaBICHO: OCHOBHOM JIHTEpa-
TYpOH — 3 HCTOYHHMKA (Ga3oBEle y4eOHUKH U cOOpHHUK 3anad), JOMOIHUTENBHOMN JTUTEPATYPOit — 3

HauMCHOBAaHHUS U coomeemcmeyem TpeboBarusm OIOC HanpasneHus 20.03.01 — «Texnocgeprnas
bezonacnocmuy.

14. MartepuanbHo-TexHH4eCKoe 0becnedeHne JUCLIMIUTMHBI COOTBETCTBYET cCHeuuduke
Aucuumnabl « Temmodusukay u obecneunBaeT ucmonbs30BaHMe COBPEMEHHBIX 00pa30BaTENbHEIX, B
TOM YHCJI€ HHTEPaKTHBHBIX METOAOB 06 YJeHHUS.

15. MeTtopuyeckue peKoMeHIaIME CTYAEHTaM W METOIMYECKHE PEKOMEHJAllMH TIpenoaBa-
TEIAM MO OpraHHU3alud OOyYeHWSs 10 JUCLHUIUINHE JAIOT MIPEJCTABIIEHHE O CHENU(HKE 00yUCHHS
10 aucuumuHe «Temnodusukay.

OBIIUE BBIBO/IbI

Ha ocHoBanuu npoBeenHO# peneH3nn MOXHO ClenaTh 3aKIIFOYEHHE, YTO XapaKTep, CTPYK-
TYpa ¥ coaepxaHue pabodyel nporpamMMsl JHCIHMILTHHbI «Temnodusuxa» OITOIT BO no Hamnpasie-
Huio 20.03.01 — «Texnocgpepras 6esonacnocmey, HaNpaBIeHHOCTH «Be30nachocme mexHonozuye-
CKUX npoyeccos u npouseoocmer; «Huoicenepnoe obecneyenue 6e30nacHocmu Hacenenus, OKpy-
dlcaiowjet cpeobl u 06vexmos mexnocgepol» (KBaMU(UKALKS BBUIYCKHEKA — 6akanasp), pazpa6o-
TanHas [Ipumen Bepoit JleonnnoBHOM, noueHTOM Kabemps! GH3MKHA, KAHIHIATOM busuKo — Mate-
MaTH4eCKUX HayK, cOOTBETCTBYeT TpeboBanusm PI'OC BO, coBpeMeHHBIM TpeGOBAHHSAM IKOHO-

MHKH, PbIHKa TpyJa W MO3BOJIMT IIPH €€ pealn3allid yCIeUIHO 06ecneYnTs (OPMHPOBAHHE 3asB-
JICHHBIX KOMIIETEHIIHH.

Penensent: Kapnayxos Bsiuecnap MuxaiinoBud, noueHt kadenps! Beiciieil Matematuxu O®IBOY
BO «Poccuiickaii rocyapCTBEHHEIH arpapHsii yHuBepcuTeT — MCXA umenn KA.
Tumupszesa», kanauaaT GU3NKO — MATEMATHIECKHX HAYK

ﬂ% o« 50 » poo 2021 r.

(noanucey)
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