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PaGouass mporpamma aucuMIUIMHbI «Teopus TemIoBOM pabOThI TEYeW W anmaparoB
nepepadOTKU MPUPOIHBIX SHEPTOHOCUTEINECH pazpaboTaHa:

— B cootBercTBUM ¢ TpeboBanusmMu @I'OC BO — marucrparypa Mo HampaBICHUIO MOJTOTOBKH
18.04.01 «XuMu4ecKasi TEXHOJIOTHS», YTBEPKAEHHOTO MMprukazoM Munoopaayku Poccun Ne 910
ot 07 aBrycra 2020 r.;

— Ha OCHOBAaHMM Y4YeOHOro IUIAaHA MAarucTpaTypbl Mo HampasieHHio noarotoku 18.04.01
«XUMHUYECKask TEXHOJIOT s HAIPaBJIEHHOCTh (PO uilb) «XUMHUYECKasi TEXHOIOT U IPUPOAHBIX
SHEPrOHOCUTENEH U YIIIEPOAHBIX MATEPHATIOB)

CocTaBUTENb: noreHT kad. XTIID CantsikoBa C.H.

Pabouasi mporpamma paccMoTpeHa M 0100peHa Ha 3acelaHuu Kadeapbl XUMHYECKHX

TEXHOJIOTHI M mepepaboTKu 3HeproHocureneit ot 15 despans 2022 r., nmpotokoi Ne 16.

3asenytomtas kapeapoit XTIID H.K. Konapamesa

Pagouas nporpaMmma corjiacoBaHa:

HauanpHuk ynpaBineHus yueOHo-
METOINYECKOTO 00ECIICUEHU K.T.H. HMBanosa I1.B.
00pa30BaTenbpHOTO MpoIiecca




1. IEJIM Y1 3AJIAYM TUCTUTLINHBI

Lenbto auctumiuabl «Teopus TEIoBoil padoThl Mevel U anmapaToB HepepabOTKU MPHUPOIHBIX
SHEPrOHOCUTENEH» SBIISETCS OCBOCHHE TEOPETUUYECKUX OCHOB TEIJIOBOM pabOThl ammapaToB s
nepepaboTKU NPUPOAHBIX SHEPrOHOCHUTENEH, OCBOEHHE TEOPETUYECKUX OCHOB IPOLIECCOB TIO
nepepaboTKe MPUPOJHBIX YHEPrOHOCHUTENEH, 3HAaHHE KOTOPBIX MOBBIIIACT MPO(ECCHOHATBHBIN YPOBEHb
BBIIYCKHUKA, (OPMHUPOBAHHUE 3HAHWMA, YMEHHH i MPO(PECCHOHATIBHON NEATENbHOCTH, YriyOJeHue
3HAHUN IO OCHOBaM (PU3MKO-XUMHUYECKHX IIPOLECCOB MPH MepepadoTKe MPUPOIHBIX SHEPTOHOCUTENEH.

3aayaMy JUCLUIUIMHBI SIBJISIFOTCS

— [OJArOTOBKA MarucTpoB K TBOPUYECKOMY NPHUMEHEHUIO IMOJIYYEHHBIX 3HAHUN IPU CO3AAHHUU
HOBBIX M COBEPILICHCTBOBAHUIO ACHCTBYIOUINX TEXHOJIOTHUECKUX MPOIIECCOB.

— OBJIJICHUE BOINpPOCAMHU TEIUIONEPEHOCa B TeYax W ammaparax mnepepadoTKH MPHUPOTHBIX
SHEProHOCcUTeNeH, POPMUPYIOIIMMH MPOPECCUOHANBHBIN YPOBEHb MarucTpa JIaHHOTO HANPaBJICHHUS,

— (hopMUpOBaHKE 3HAHUIM O MEXaHM3MaX U 3aKOHAX TEPMUYECKUX MPOIECCOB; METO/AaX aHAIN3a
IIPOLIECCOB TEIIOOOMEHA; IMPUHLUIIAX PabOThl, KOHCTPYKIIMOHHBIX OCOOEHHOCTAX M METOJaX pacyera
neyeil v annapaToB nepepadoTKU MPUPOTHBIX SHEPTOHOCUTENCH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuumumna «Teopust TemaoBo pabOThl Tedell M ammapaTtoB IMepepaboTKH  MPHPOTHBIX
SHEProOHOCUTENE» OTHOCUTCA K oO0si3aTenpHONM uyacTh brnoka 1 «JlucuuruinHel (MOAYNIH)» OCHOBHOM
npodeccnoHaIbHOM ~ 00pa3oBaTeIbHON  mporpaMMbl 1O HampaBieHuto noxaroroBku — 18.04.01
«XHMMHYECKask TEXHOJIOTHS» M U3ydaeTcs BO 1-M, 2-M u 3-eM cemecTpax.

Juctummna «Teopust TemsaoBod paboThl neuei anmnapaToB IepepadOTKH MPHUPOJIHBIX
JHEPrOHOCUTENIEN»  SIBJISIETCS  OCHOBOIIOJIATAIOLIEM A M3Y4YEHMs  CIEAYIOIIUX  JAUCLUIUIMH:
«TemonepeHoC B TeTEpPOreHHbIX cHUcTeMax», «TexHomorus u 000pyJOBaHHE KOKCOXHMHUYECKOTO
IIPOU3BOJICTBAY.

OCOOEHHOCTBIO  JIUCUUIUIMHBI  SIBIISIETCA OBJIQ/ICHUE METOJaMU  TEOPETUYECKOro U
HKCHEPUMEHTAIBHOIO UCCIIEI0BaHUH B MTPO(HECCHOHATBHON AEATEIbHOCTH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHMS OBPA3OBATEJIBHOM
ITPOI'PAMMBI

[Tpouecc n3ydenust aucumiuinHel «Teopus TemynoBol pabOThI Mevel M annaparoB MepepadoTKH
IIPUPOJHBIX SHEPTOHOCUTENICH» HarpaByieH Ha (JOPMHPOBAHUE CIAEAYIOIUX KOMISTEHIUH !

®opmMupyeMble KOMIETEHINH
no ®rocC BO
OcHOBHbBIE 0KA3aTeJIH 0CBOECHMA

Conep:xkanue Kon NMPOrpaMMbl TUCHUTIIHHbI

KOMIIeTeHIUH KOMIIeTeHIIUH
CrniocoGeH pa3zpabaTbiBaTh OIIK-3 OIIK-3.1. 3naer: MeTOoAbl M HOPMATHUBHBIC TOKYMEHTHI
HOPMBI BBIpaOOTKH Ha Ui pa3pabOTKH TEXHUYECKOH JOKYMEHTAIlMl; OCHOBHBIE
pacxoaq MaTepuaios, METOJUKHU TEXHOJIOTHYCCKUX pacucToOB; IIPUHOMAIT
3aroTOBOK, TOIUIMBA U JIeMCTBUSL U YCTPOMCTBO OCHOBHBIX MAlllMH M amlapaToB
3JIEKTPOIHEPTUH, XMMHYECKOW TEXHOJIOTHH;
KOHTPOJIMPOBATH OIIK-3.2. Ymeer: pa3paboTaTh CXeMy MEpOIPHUITUN 110
napameTpsl KOMIUIEKCHOMY MCIIOJIb30BaHUIO IPUPOJHOTO  CHIPBS;
TCXHOJIOIUN4YCCKOI'o HU3BICKATH CIIOCOOBI YTUJIM3al0u OTXO0J0B MPOU3BOACTBA,
npolecca, BoIOMpaTh 00OCHOBBIBaTbh MPUHATUE KOHKPETHOTO amMapaTypHOro U
o0opyZ0BaHuE U TEXHUYECKOTO pereHus npu pa3paboTke
TEXHOJIOTHYECKYIO TEXHOJIOTHYECKUX IPOLECCOB; paccuuTaTb U OLECHHUTh




@®opMupyeMble KOMIIETEHIHU

no ®I'OC BO
OcHOBHBIE MOKA3aTEJIH 0CBOECHUS
Copep:xanue Kon NPOrpaMMbl AU CUUIITUHBI
KOMIIeTeHIIUH KOMIIeTeHIIUH

OCHACTKY OCHOBHBIE TEXHUKO-IKOHOMHUYECKHE MOKa3aTenn
TEXHOJIOTUYECKOTO TIPOIecca; MPUMEHSTh METOJUKH
TEXHOJIOTHYECKUX U  TEXHHUYECKUX  PACYETOB  TI0
IpOEKTaM; MPOBOAWTh TEXHUKO-DKOHOMHUYECKHH |
(yHKIIMOHATBHO-CTOMMOCTHBIN aHanu3 3((eKTHBHOCTH
IPOEKTa; BBIOMPATh ONTHUMAJbHBIE TEXHOJOTUYECKHUE
PEKUMBI U HanboJiee paMoHaIbHBIEC THITBI allIApaTOB;
OIIK-3.3. Baajaeer: HaBbIKAMH OIBITOM DPa3pabOTKU U
COCTaBIICHHUS OTIENBHBIX HAYYHO-TEXHHYECKHX,
IPOEKTHBIX U CIIy)KEOHBIX JTOKYMEHTOB; METOJIUKAMH
TEXHOJIOTUIECKUX pacyeToB c PUMEHEHHEM
COBPEMEHHOT'0 MPOTPaMMHOTO OOECIICUCHHS; METOJIaMU
Ui pa3pabOTKM  TEXHUYECKOM JIOKyMEHTALUW  T10
pa3pabOTaHHBIM NPOEKTaM U IPOrpaMMam

Crnioco0eH ocy1ecTBIATh ITKC-2 I[IKC-2.1. 3mnaer: XapaKkTepUCTUKY 000py10BaHUS,

KOHTPOJIb HOPMaTHBHBIE JTOKYMEHTBl M MHCTPYKIIMU 110 KOHTPOJIIO

TEXHOJIOTUYECKOTO KayecTBa He(hTenpoayKTOB

nporecca sl CO3/1aHus [TIKC-2.2. YMeeT: OCYIIECTBISATh KOHTPOJIb BBITOTHEHHS

MIPOYKITUH, TEXHOJIOTUYECKUX OTeparuii, KOHTPOJIUPOBATh KaueCTBO

yJIOBJIETBOPSIOIIEH IPOAYKIMH

TpeOOBaHUsAM KayecTBa [TIKC-2.3.Baageer: HaBbIKaMU KOHTPOJISt
TEXHOJIOTUYECKUX orepanui, IPOBEPKH
CONPOBOJUTENFHOW  JOKYMEHTAllMM W KadecTBa
HOCTYIUBIIET0 HEPTENPOAYKTA

Crnioco0eH nelicTBOBaTh B [IKC-4 [IKC-4.1. 3mnaer: MeTOapl U3MEPEHHUS, KOHTPOJISA

HECTaHJapTHBIX KayecTBa He()TU M MPOJYKTOB €€ NepepaboTKy;

CUTYyalUsIX, HECTH [IKC-4.2. YMmeet: BbIpaOaThIBaTh U MPUHUMATH PEIICHUS

OTBETCTBEHHOCTb 32 B HECTaH/JAPTHBIX CUTyallUsAX MPH UCHBITAHUIX KauecTBa

MIPUHATHIC PEHICHUS, HeDTH

CIOCOOEH K [IKC-4.3.Baageet: HaBbIKAMU KOHTPOJIA

npodecCuoHaNbHON 00€CIICUeHHOCTH JTab0OPaTOPHU CPEJCTBAMH HM3MEPEHUI

HKCIUTyaTalH u  o0OpyJOBaHMEM ISl OCYUIECTBICHHUS KOHTPOJIS

COBPEMEHHOTO KayecTBa HEPTH U MPOTYKTOB IMEPePabOTKH

o0opynoBaHus U

prudoOpoB

4. CTPYKTYPA U COAEP) KAHUE JUCIIUAITJIMHBbI

4.1. O0beM TUCHUILINHBI U BBl y4e0HOH padoThI

OO01mas TpyA0eMKOCTh y4eOHON JUCIUTLIMHBI cocTaBiseT 11 3adeTHbix eauamil, 396 ak. 4acos.

Biia vae6Hoil paGoThI Bcero ak. AK. 4achbl 0 ceMecTpam
ay p JacoB 1 2 3
AyIUTOpHBIE 3aHSTHSI, B TOM 196 48 126 99
qucJie:




Jlexmun 16 16 B B
ITpaktuueckue 3ansatus (113) 166 32 112 22
Jlaboparopusie pabots (JIP) 14 - 14 -
CamocrosiTesbHas padoTa 198 42 79 14
cryaeHToB (CPC), B ToM uncJie
[TpopaboTKa KOHCIIEKTA JICKITU 8 8 - -
BrinosHenue 3a1aHuii MOMCKOBO- 17 8 9 i
HCCJICIOBATEIILCKOTO XapaKkTepa
[ToaroToBKa K MPaKTUYECKUM 20 14 48 8
3aHITHIM
[ToaroroBka k 1a00paTOPHBIM 2 i v i
3aHITHIM
IToaroToBka K KOHTPOJILHOM paboTe 4 2 2 -
[TonroroBka K dK3aMeHY 16 10 - 6
[ToaroroBka K aud. 3a4ery 6 - 6 -
IIpomeskyToyHas aTTeCTALMSA —
sk3ameH (), mudd. 3ager (13) 72 9(36) A3 9(36)
OO0mas Tpy10eMKOCTH
AUCHUTLIMHBI
aK. Jac. 396 126 198 72
3ad. ef. 11 3,5 55 2,0

4.2. Conep:xaHue TUCHMILINHBI

Y4eOHBIM MJIaHOM MPETyCMOTPEHBI: JIEKIUU, MPAKTUYECKUE 3aHATHS, J1abopaTopHbie paboThl U
caMOCTOATENIbHAs padoTa.

4.2.1. Pa3nenn! IMCHUILINHLI U BUABI 3aHATHI

Buapl 3anaruii
=
g g g g
s = 5w 2= = 2
HaunmenoBanue pasaeiios : =} e= SE tep
2 g EE | &% £ =
s | % | 23| &R | E%
3 = < S e
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Paznen 1 «Teopus Teruionepeavan» 182 4 120 10 48
Paznen 2 «TennoBast sHEPTHSI OT CKUTAHUS TOILIIUBAY 68 6 16 - 46
Pa3nen 3 «TemnoBas sHEpTUs OT MpeoOpa3OBaHUS
74 6 30 4 34
AEKTPOIHEPT UM
Hroro:| 324 16 166 14 128
4.2.2. Conepxanme pa3iesioB JMCHUILIMHBI
Ne | HammeHoBaHme pazjeJia TpyroemkocTs

Conep:kaHue JeKUUOHHBIX 3aHATHI
n/n AUCHHILIMHBI B aK. 4Yacax

TemnonpoBoIHOCTH  MPU  CTAllMOHAPHOM U
HeCTallMOHAapHOM  pexuMax.  KoHBEKTHBHBIM
Teopus Teronepenaun termoooMeH. TeroBoe wm3nydenue. CymmapHas
TerIonepeaya. CranmonapHas
TEIJIONPOBOAHOCTh TBEPIABIX TEJI C BHYTPEHHUM
HMCTOYHUKOM Teruia. TemnooTaaya npu cBOOOAHON




n/n

HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:kaHue JeKIUUOHHBIX 3aHATHI

TpyroemkocTs
B aK. 4acax

KOHBEKIIMM B HEOIPAaHUYEHHOM IPOCTPAHCTBE.
Tennoornaua mnpu cBOOOAHONM KOHBEKLUH B
OTpaHMYEHHOM IIpocTpaHcTBe. Temnoornaya NnpH
JJaMHUHAapHOM peXHuMe TedeHud. Temnoornada npu
TypOyJEHTHOM pexuMme TeueHus. Temnooraaya
IIPY TPaBUTALMOHHOM CTEKaHUM >KMIKHUX IJICHOK.
Temnooraaya B ammaparax ¢ MEXaHMYECKUMU
MemiankaMmu.  Temoorgada B JUCHEPCHBIX
cuctemax ¢ TBepaoi ¢azoi. OTaenpHBIC Clydau
KOHBEKTHBHOM  Teruootaaud. KoadduuneHTsr
TEIJIOOTJAYM IPU  M3MEHEHMM  arperatHoro
COCTOSIHMS BelleCcTB. Teruioornadya NMpu KUIIEHUU
W HUCIapeHun Kuiakocred. Temnoornada mpu
KOHJIGHCAllUM MapoB. TeriooOMeH M3IIy4yeHHEM.
TemsmooOMeH ~ Mexay — TBEpAbIMH  TEJIaMHU.
TemoBoe  u3nydeHue  ra3oB M IapoB.
Koaddpumment TEIJIOOTAA4H U3JIy4CHUEM.
Temnonepenaya yepes3 IIOCKKE, IWINHAPUYECKUE
n chepuueckre CTEHKH IpU YCTAHOBUBIIEMCS
npouecce. TeruoBas uzossAnud. Temnonepenaua
yepe3 pebpuctelie cTeHkd. HecranuonapHsie
IIPOLIECCHl  TEIUIONPOBOJHOCTH.  PerynspHsiii
TEINIOBON pexuM TermiooOMeH B pa3iMyYHbIX
nevax. IIpwioxeHne Teopum Terionepenadn K
pacdyeram 51 KOHCTPYMPOBAaHHIO rneyen
XUMHUYECKOM ammaparypsl. IlomBon — TemioTsl.
HarpeBanne BOASHBIM MapoM M HapaMu
BBICOKOTEMIIEPATYPHBIX TEIIOHOCUTEIIEH.
HarpeBanue ropsuumu xxuakoctsimu. Harpesanue
TONOYHBIMU Ta3amu. HarpeBaHue 3jeKTpU4eCcKUX
TOKOM. OTBOJ TEIJIOTHI.

TennoBas SHEPTHUd OT
C)KHI'aHHMA TOIIJIMBa

OcHoBHBIE CBONCTBa TOIUIMBA. Pacder ropeHus
toriiBa. TBepaoe TommBo. JKuakoe TOIIUBO.
['a3000pa3Hoe  TOMIMBO  DJEMEHTHl  TEOPUHU
TOPEHHS. [Ipunoxenue 3aKOHOMEPHOCTEN
TOpEHUS TOIJINBA K pacueram u
KOHCTPYHpPOBaHNIO mniedei. CHKUraHwe TBEPIOTO
KYCKOBOro TomuMBa. (CKuraHwe IbUIEBUIHOIO
tormBa.  (Cxkuranme — KUAKOTO  TOIUIMBA.
Cxuranue ra3zoo0pa3Horo TOILJIMBA.
Kom0OuHMpoBaHHOE C)KMTaHUE TOIUIMBA.

Cxuranue  TBEpAOro KYCKOBOTO  TOILUIMBA.
Cxuranve NbUIEBUIHOTO TOIUIMBA. (CKUranue
KHUJIKOro ToruuBa. CKuraHue ra3zo00pa3HOro
toruiiBa. KoMOMHMpOBaHHOE CoKUTaHUE TOILUIMBA.

TennoBas 3HEpPrust OT
npeoOpa3oBaHus
3IEKTPOIHEPTUU

DNEeKTpOHArpeB uepe3 comnpoTuBieHue. JyroBoi
anekTpoHarpeB. (CMemaHHBIA — 3JIEKTPOHArpeB.
NHaayKunoHHbINA 3JIEKTPOHATPEB.
Huanexktpudeckuii  HarpeB.  HoBbeie  BuIbI
anekTpoHarpesa. [IpuinoxxeHne 3akKOHOMEpPHOCTEH




Ne | HammeHoBaHme pa3jiena N TpyroemkocTs
Conep:xaHue JeKIIUOHHBIX 3aHATHIA
n/n JUCHHUILIHHBI B aK. 4acax
mpeoOpa3oBaHus  JICKTPUUECKOH DHEPruu B
TEIJIOBYIO.
HarpeBarenbHbie DJIEMEHTEL DNEeKTpOAHbIC
YCTPOMCTBA. NunykTopbl u paboune
KOHJICHCATOPBI.
Hroro: 16
4.2.3. llpakTHyeckue 3aHATHA
Ne . TpynoémkocTn
Pa3nenl TemMaTHKa MPAKTHYECKUX 3aAHITHH
n/n B aK. yacax
1 Pazgen 1 TennonpoBOAHOCTh MPH HECTAIITMOHAPHOM PEIKHME 30
2 Tenmoornadya npy MICHOYHON KOHICHCAITNH
Pazpgen 2 a1 P a I 14
YUCTOTO Iapa.
3 Temnoornaya Ipy KUIMEHUH KUIKOCTH.
Paszgen 3 A P A 18
4 Tennoo0OMeH U3NydeHHEM MEXKIY TeJIaMHU
Paznen 4 ya . Ay . ’ 24
paszieJIeHHBIMU TTPO3PAYHOI CpeIoi.
S) Pa3znen 5 TensiooOMeHHbIE annapaThl 34
6 Pasznen 6 TonnuBo-cxuraronme ycTpoucTaa 16
7 Paznen 7 [Teun. Pacyer TemnoBoit paboThI 30
Hroro: 166
4.2.4, JlabopaTopHblie padoThI
Ne . TpynoémkocTs
Paspnennt TemaTuka 1a60paTOPHBIX 3aHATHIA
n/n B aK. yacax
1 Pazgen 1 Ternnmoornaya npu eCTECTBEHHON KOHBEKIIMHU 4
2 Tennootnada nmpu BEIHYKICHHONW KOHBEKIIUU 6
MonenupoBaHie U pacyeT TPyodaToro 4
3 Pasnmen 3 AP p py
pekyrepaTopa
Hroro: 14

4.2.5. KypcoBbie padoThl (IPOEKTHI)
KypcoBbie paboThl (IpOEKThI) HE MPETYCMOTPEHBI

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

B xoz1e 00yueHust mpuMeHsoTCs:

Jlekuuu, KOTOpBIE SIBJISIFOTCSI OJTHAM W3 BOKHEHIINX BHIOB YUEOHBIX 3aHATHIA M COCTABISTIOT OCHOBY
TEOPETUUECKOM MOATOTOBKHU 00yyJaromuxcs. Llenn TeKnoHHbIX 3aHsATHiL:

-IaTh CUCTEMaTH3WPOBAHHBIC HAy4YHBIC 3HAHUS 1O UCHUIUIMHE, AaKIEHTUPOBAaTh BHUMaHWE Ha
HarOoJIee CIOKHBIX BOMPOCAX JUCIUILIIHHEI;

-CTUMYJIUPOBAaTh AKTUBHYIO TI03HABATEIIbHYIO JIEATEIBHOCTh OOYYaIOIIMXCS, CIOCOOCTBOBATH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTuyeckue 3ansaTus. Lleny mpakTHYECKUX 3aHATHIA:

-COBEPIIICHCTBOBATh YMEHUS U HABBIKH PELICHUS MPAKTUIECKUX 3a/1aY.

['maBHBIM conep>kaHMEM 3TOTO BUAA YUEOHBIX 3aHITHH ABJsieTcsl paboTa Kaykaoro oOydaromerocs mo
OBJIAJICHUIO TIPAKTHYECKUMHU YMEHHUSIMH U HaBBIKAMU MPOGECCUOHATLHOMN IS TETHHOCTH.

KoncyabTanmm (Tekymias KOHCYNbTalus, HakaHyHe audd.3adera) sBIseTCs omHOW u3  (opM
pyKOBOZCTBA yueOHOU paboTOi OOYdYaIOIMXCS M OKa3aHUs UM TOMOIIM B CaMOCTOSITETIHHOM HW3y4YCHUU
Marepuana AUCHUIUIMHBL, B JUKBUJAIMHA UMEIOLIMXCS MPOOEIoB B 3HAHUSX, 3a/I0JDKEHHOCTEH 10 TEKYILIUM



3aHATHUSM, B TIOJTOTOBKE MMCBMEHHBIX paboT (IIPOEKTOB).

Texymme KOHCYJbTAlMM MPOBOIATCS MpENojaBaTesieM, BEAYIIMM 3aHATHA B Yy4eOHOW rpyrme,
HAYYHBIM PYKOBOJUTEIEM U HOCAT KaK MHIMBUIyaJIbHBIH, TaK ¥ TPYIIIIOBOM XapaKTep.

CamocrosiTesibHasi padoTa 00y4alOLIMXCs HANpaBieHA Ha YIIyOJeHHE W 3aKperUieHHe 3HAHWM,
MOJYYEHHBIX HA JIEKUUSX U JPYIHX 3aHITUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO aKTUBHOTO
MPUOOPETEHUST HOBBIX, JOMOJIHUTEIBHBIX 3HAHUH, MOATOTOBKY K TMPEICTOSIIAM YUeOHBIM 3aHATHSAM U
MIPOMEXYTOYHOMY KOHTPOJIIO.

TeMbl KOHTPOJILHBIX PadoOT:

1. TenmooTAava mpu MJICHOYHON KOHJEHCAIIMH YUCTOTO Mapa.

2. TermooOMeH U3ITydEeHUEM MEXKIY TelaMu, pa3/ieIeHHBIMU MTPO3PAUYHON CPeIoi.

3. TenooTnaya npu BbIHYXJIEHHOW KOHBEKIIUH.

4. Ter1onpoOBOAHOCTh IIPU HECTALIMOHAPHOM PEXHUME.

6. OHEHOYHBIE CPEJACTBA IS TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MMPOMEXYTOYHOM ATTECTALIAU 110 U'TOI'AM OCBOEHUS JTUCIATLIIMHBI
6.1. OueHo4YHbIE CPeACTBA AJIS CAMOCTOATEbHOI PadoThl U TEKYLEro KOHTPOJIS
ycneBaeMocTH
Pa3nes 1. Teopus Tenionepenayuu
1. TeriooOMeH MeXly TBEPAbIMU TEJIaMH.
2. TerioBoe K3Jly4yeHUE Ta30B U apOB.
3.Koa¢punueHt TenaooTaauu u3ay4eHueM.
4. Tennonepenaya yepes3 IIOCKUE CTEHKU MIPU YCTAaHOBUBILIEMCS IIPOLECCE.
5. Tennonepenaya yepe3 NMIMHAPUYECKUE CTEHKU TIPU YCTAaHOBMBILIEMCS ITPOLIECCE.
6. Terutonepenaua uepes cepruueckre CTEHKH IPY yCTaHOBUBIIEMCS TIPOIIecce.
7. TenunoBast U30JIALIAS.
8. Teruonepenaya uepes peOpUCThIC CTEHKH.
9.HecrannonapHble IpoLEecChl TEMIONPOBOAHOCTH.
10. PerynsipHbIii TEMIIOBON PEXHUM.
11.TensmooOMeH B pa3IMYHbIX Meyax.
12.HarpeBaHue TOpSYMMU KUIKOCTSMHU.
13.HarpeBaHue TONOYHBIMH ra3aMH.
14.HarpeBaHue 3J1€KTpUYECKUM TOKOM.
15.01BOJ TEMIOTHI.
Pa3nes 2. TenJioBasi JHeprus oT C:KNraHUs TOIIUBA
1. Pacuer ropeHust TOMJIMBA.
2. TBepaoe TOIUIHUBO.
3. Knnkoe Tonamso.
4.I"'a3000pa3HOE TOTUTMBO
5. Teopus ropeHus.
6.Cxuranvie bUIEBUHOTO TOIIMBA.
7.CoxuraHue JKuAKoro TOIUINBA.
8.Cxuranue raz000pa3HoOro TOIUIMBA.
9. Cxxuranue TBEpIOr0 KyCKOBOI'O TOILIMBA.
10.KoMOuHMpOBaHHOE CXKUTAHUE TOIUIMBA.
Pa3nen 3. TensioBasi JHeprusi oT Npeodpa3oBaHUs JJICKTPOIHEPTHH
1. DnexTpoHarpes uepe3 CONnpOTUBIIEHUE.
2. JIyroBoii aneKTpoHarpes.
3. CMeraHHbIi 2JIEKTPOHATPEB.
4. IHAyKIIMOHHBIN 3JIEKTPOHArPEB.
5. ludnekTpudecKuii HarpeB.
6. 3aKOHOMEPHOCTH MTPe0OPa30BAHUS IIEKTPUUECKON SHEPTUU B TETIIIOBYIO.
7. HarpeBarenbHbIe 2JIEMEHTHI



6.2. OleHOYHbIEe CpeACTBa /IS TPOBedEeHUs] NMPOMEXKYTOYHOH aTTrecTanuu (IK3aMeHa,
nu¢depeHIHPOBAHHOTO 3a4€TA)

6.2.1. IpuMepHbIii NMepedyeHb BOMPOCOB/3aJaHuii K 3K3aMeHy, aAupdepeHIHPOBAHHOMY
3a4eTy (110 AUCHUILINHE):

1. CymmapHnas Temionepeaaya.

2. CranuoHapHas TeIUIONPOBOAHOCTD TBEP/BIX TEJI C BHYTPEHHUM HCTOYHHUKOM TeTlIa.

3. Temnooraaya npyu cBOOOAHOIN KOHBEKIIMM B HEOTPAHUYEHHOM IIPOCTPAHCTBE.

4. Ternootaaya npyu CBOOOAHOIN KOHBEKIIMU B OTPaHHYEHHOM IPOCTPAHCTBE.

5. Ternootaaya npu JIAMUHAPHOM PEXKHUME TEUEHUS.

6. Terutootnaua npu TypOYJACHTHOM PEXHME TCUCHHUSI.

7. TernooTraa4a Npy rpaBUTALIMOHHOM CTEKAHUU JKUJKHUX IUICHOK.

8. TeruooTnaya B anmaparax ¢ MEXaHH4€CKHMHU MeIlIaJIKaMu.

9. Ternooraada B AUCHEPCHBIX CUCTEMaX ¢ TBepAOH (a3oii.

10. Koa¢¢unueHTs! TEmI00TAa4qH MPH N3MEHEHUH arperaTHOrO COCTOSTHUS BEIECTB.
11.Tenooraaya npu KUIEHUU U UCIAPEHUH KHUJIKOCTEH.

12. Terutootaava npy KOHACHCAIIMH MAPOB.

13. TenmooOMeH U3Ty4EHUEM.

14. TensiooOMeH MeX Ay TBEPIbIMU TEIaMH.

15. TeroBoe u3ay4eHue ra3oB 1 MapoB.

16. Koa¢¢punueHT TernaooTaaun u3aydeHueM.

17.Tennonepenaua 4yepe3 IUIOCKHE, ILMJIMHAPUYECKHE U CpEepUUecKHe CTEHKH Ipu

YCTaHOBHUBUICMCS IMPOLECCE.

18. TemwnoBas u3oisALus.

19. Terumoneperava yepe3 peOPUCTHIC CTCHKHU.

20.HecranuoHapHble IpoLecChl TEMIONPOBOAHOCTH.

21. PerynsipHbIii TETIOBON peXXUM

22.TennooOMeH B pa3InYHbIX Meyax.

23.1IpunoxeHne TEOpUH TEIJIoONEepeaaYn K pacdyeTaM M KOHCTPYMPOBAHHUIO MeYell XHMHUYECKOU

anmaparypbl

24. TerooTaa4ya Mpy TPaBUTAIIMOHHOM CTEKAHUU JKUAIKUX TUICHOK.

25.HarpeBaHue BOISIHBIM TAPOM U TIapaMH BBICOKOTEMITEPATYPHBIX TEINIOHOCUTETIEH.
26.HarpeBaHue TOpSIMMHE KUTKOCTSIMH.

27.HarpeBaHue TOIOYHBIMU ra3aMHu.

28.HarpeBaHue dIIEKTPHYECKIX TOKOM.

29.0TBOJI TETJIOTHI.

30.TIpuioskeHre 3aKOHOMEPHOCTEN TOPEHUS TOTUTMBA K pacueTaM U KOHCTPYHPOBAHHIO MTEUCH.
31.Cxxuranue TBepAOro KyCKOBOTO TOTLIMBA.

6.2.2. [lpumMepHbIe TeCTOBBIE 32/IaHUS K YK3aMeHY, Tu(depeHINPOBAHHOMY 3a4eTy
Bapuant Ne 1

No
Bomnpoc BapuanTtsl oTBeTa
/11
1 2 3
[IpoiyKThI HOJHOTO TOPEHUS TOTUIMBA 1. CO2, Nz, SO,
COCTOSIT U3 2. CO2,H20, 02, N2, SO2
3. H20, Oz, N2, SO2
4. CO2, H20, Og,
Koadduument noneznoro gencTBust 1. xo3¢ddunmenra nzdbITKA BO3IyXa
TpyOUaTOM IMEUN 3aBUCUT OT 2. xodddunmeHTa n30bITKa BO3AyXa U
TEMIIEPATYPHI OTXOSIINX T'a30B
3. TeMIepaTypbl OTXOJAILIUX ra30B
4. cocraBa CbIpbs




Bonpoc

BapI/IaHTBI OTBECTa

2

3

[To TexHOMIOTHYECKOMY NIPU3HAKY
TpyOUaTble meyn Moapa3IeNaoncs Ha

1. HarpeBarelbHbBIC, IUNIABUIbHBIC U
HarpeBaTeIbHO-PEAKIIMOHHBIC

2. O00OXUIOBEIE, INIABUJIBHEIE U
HarpeBaTeIbHO-PEAKIIMOHHBIC

3. HarpeBaTeNbHbBIC, HCIIAPUTEIbLHBIC U
HarpeBaTeIbHO-PEAKIIMOHHBIC

4. HarpeBaresbHbIC, IIABHIIbLHBIC

Ha pagnanTHyto kamepy TpyOuaToit
€YU IPUXOAUTCH ... IOJIE3HOM
TEIJIOBOM HATrpy3KH

1.75
2.25
1.35
4.45%

Ha xoHBeKIMOHHYIO Kamepy TpyOdarToii
€YU IPUXOAUTCA ... TOJIE3HON
TEIJIOBOM HArpy3KH

75 %;
25 %
15 %

TennoHanps)KeHHOCTh OBEPXHOCTEN
Harpesa TpyO onpenensiercs B

KBt/ M2
kBT
kBT M2

1
2
3.
4. 20%
1
2
3.
4. xBt/ M

B tpy6uarsix newax HII3 3meeBuku
pacIoyIoKeHb! B

1.TonpKO B paguaHTHON Kamepe

2. B KOHBEKLIMOHHOM Kamepe
3.paIMaHTHON W KOHBEKIIMOHHOW KaMmepax
4.Ha nony neuu

Koad¢unuenT remnnonepenayn uMeer
pa3MepHOCTh

1. Bt/(M® ‘Tpan)
2. Br/™?

3. JIx/ m?

4. xkan

IIpu HEnpepBIBHBIX Mpoleccax

1. konruecTBO NepenaBaeMoro Temia
BBIpaXKaeTcs B KKal

2. KOJIMYECTBO TepeaBacMoro Teria
BBIpa)kaeTcs B KKaji/Tpaj

3. KOJIMYECTBO MepeIaBaeMOoro Teria
BBIpaXkaeTcs B BT

4. KOTMYECTBO MepeaBaeMoro TerJia
BBIPAXKAETCS UePE3 MACCOBYIO JIOJIIO

10.

Bripaxenue q= Q/F nazbiBaetrcs

1. maccoBoii momei

2. BOISHBIM DKBHBAJIECHTOM

3. IUIOTHOCTBIO TEIIOBOI'O ITOTOKA
4, IJIOTHOCTBHIO MacCCOBOIO ITOTOKA

11.

Bripaxenue r=1/0 Ha3piBaeTcs

1. TepMHUUYECKHUM COTIPOTUBIIEHUEM

2. KOJIMYECTBOM YKUJIKOCTH, IPOTEKArOIIEeH
B €IMHUILY BPEMEHU

3. KOJIMYECTBO JKUAKOCTH, TPOTEKAIOIIEeH 3a
BECh MEPUOJ IIpoLecca

4. BOJIIHBIM 3KBUBAJIEHTOM

12.

C yBeIMYEHUEM CKOPOCTH
TCIIJIOHOCUTECIISA

1. TonmuHa JAMHUHAPHOTO MOTPAHUYHOTO
CJI0Sl YMEHbIIAETCs
2. TOJIIMHA JJAMUHAPHOTO IOTPAHUYHOTO




Bonpoc

BapI/IaHTBI OTBECTa

3

CJI0SI YBEITUUMBACTCS
3. TOJIIIHHA JIaMI/IHapHOFO HOI‘paHI/I‘IHOI‘O
cJ1051 ocTtaeTcs 0e3 U3MEHEHUS

4. mosBIIsIeTCs 3aCTOMHAs 30H

13.

TenmoHOCUTENb, OKAa3bIBAFOIIHI
KOPPO3HMOHHOE JEHCTBUE Ha

amnmnaparypy,

1. mpomyckatot uepe3 quadparmy
2. TPOITYCKAIOT Yepe3 PEIICTKH

3. TPOITYCKAIOT B MEXTPYOHOM
MIPOCTPAHCTBE

4. mpomycKaroT 1o Tpydoam

14.

PerynupoBanue TemriepatypHOro
peXKUMa B TETUIOOOMEHHBIX armapaTax

1. ocymiectBisieTcss myTeM U3MEHEHUs
KOJINYECTBA [10aBa€MOI0 arcHTa

2. OCYILIECTBIISICTCS ITyTEM PETYIHPOBAHUS
CKOPOCTH

3. OCYILIECTBIIACTCS IyTEM PETYIHPOBAHUS
JIaBJICHUS

4. oCyILEeCTBISIETCS TyTEM U3MEHEHUS
110/1aBa€MOr0 TOILUIMBA

15.

Ilepen pacyeToM ceueHnH Ui IPOX0aa
TEIIOHOCUTENEeH

1. ompenensAroTCes C pacxo0M TOAaBaeMOM
KHUJIKOCTH

2. BBIOMPAIOT CKOPOCTH MX JIBWKCHUS U
JTUaMeTphl TPYO

3. BEIOMPAIOT TUN MaTepuaia Tpyo

4. onpenensioT LepoXoBaToCTh TPYO

16.

[ToBepxHOCTB TEMI000OMEHA CBsA3aHA

1. C KOHCTPYKTHBHBIMH pa3Mepamu
anrmapara

2. CTIOPUCTOCTBIO CJIOS

3. c ko3 duumeHToM pacuIpeHus
4. ¢ xoappumeHTOM
IPONOPLHUOHATBHOCTH

17.

Heo6xonnmMyto moBepXHOCTh
TEIJI000MEHa OMPENIETISIOT KakK

Q- KOJIMYECTBO TEILIOTHI

K- ko3¢ ¢unmenT Ternnonepeaayn
Acp- cpeHsIsl BeWYHHA TEMITEPATYPhI

F=Q/ (ACp)
F=Q/(K)
F=Q/(K-Acp)
F=K:Acp

el N >

18.

Br16op TenioHocuTeNs onpeaensieTcs

1. BETMYMHOM TEMIIEpaTypbl HArPEBAHUS
2. pa3HOCTBIO AaBJIEHUN

3. Pa3HOCThIO MOTEHIIMAJIOB

4. pa3HOCTBIO KOHLIEHTPALIMI

19.

TennoHocuTenp, HCHOIB3yEMBIN B
IPOMBIIIJICHHOCTH, JI0JDKEH o0ecreyn-
BaTh

1. HU3KYI0 MHTEHCUBHOCTh
TeIUIoNepe aun

2. CpeHIOI0 HHTEHCUBHOCTh
TeIUIoNepe aun

3. HA3KYI0 KOHIIEHTPAILUIO
4. BBICOKYIO HHTEHCUBHOCTh
TeILIoNnepe aun

20.

Pacxo;[ TOIMOYHBIX I'a30B OMPCACIIAIOT

1. u3 ypaBHEHHUsI MaTepHaIbHOTO OanaHnca
2. U3 ypaBHEHUS CIUTOIITHOCTH
3. U3 ypaBHEHUs JIETY4ECTU




Ne
Bonpoc BapuanTe! oTBeTa
n/n
1 2 3
4. u3 ypaBHEHHUsI TEMJIOBOToO OajaHca
Bapuant Ne 2
Ne
Bormpoc Bapuantsl oTBeTa
/1
1 2 3
GH, +G, oH,, =GH, +G, ;H,+Q, | l. ypaBHeHHe MarepuanbHOro Oanauca
' | 2. ypaBHEHHUE CILIOIIHOCTH
rae 3. ypaBHeHue HproToHa
G - pacxon OXJ1aX/1aeMoro 4 6
. YpaBHEHHUE TEIIOBOro OanaHca
ternoHocurens, kr/4; Ha u Hk-
HayvalbHasl M KOHEYHAsl SHTAIBIINU
OXJIQKJAEMOT0 TEIUIOHOCHUTENS, KJK/KT
(H = ct, roe c-TemioeMKoCTb,
k/[x/(xr-K), t- remneparypa
teronocurens, K; ) Hu u HkB—
HavaJgbHas U KOHEYHAs SHTAIbIIHH
oXJaxkaaromne Bosl, Kx/kr; Qn-
MOTEPH TEIUIOTHI B OKPY>KAIOIIYIO
cpeny, kJx/4.
[Ipouecc nepeHoca TemIOTH OT 1. B pexyneparopax
ropsiuero TeIUIOHOCUTENS K XOJIOMHOMY | 2. B KOHBEpTepax
paszensercs BO BpEMEHH Ha J1Ba 3. B pereHepaTUBHbIX TEIII00OMEHHHUKAX
NeproJIa ¥ IPOUCXOIUT MIPH 4. B IIaXTHBIX TI€Yax
HONIEPEMEHHOM HAarpeBaHUU U OXJIaX-
JICHUH HACaJKHU. ..
Bo3MoxHOCTBIO pa3BUBaTh OOJIBIIYIO 1. KO’)KyX0TpyOUaThie TEMI000MEHHUKU
MOBEPXHOCTh TEMJI000MEHa B OJTHOM 2. IJICHOYHBIE TEMIIO0OMEHHUKHU
anmapare OTINYarTCs 3. criupasnbHble TEI000MEHHUKI
4. pexynepaTHBHbIE TEIIOOOMEHHUKH
Ecnu o0a TemionocuTens, He 1. MHOTOXO0JTOBO¥
W3MEHSIOT HallPaBJICHUS JBUKECHHUS, TO | 2. CHUPATBHBIHA
3TO... TEINI00OOMEHHUK 3. TpyOuaThbIit
4. onHOX00BOM
YBennueHne CKOpOCTH BUKEHHUS 1. yMEHbIIIEHHS] €ro TMAPaBINYECKOTrO
TEIIOHOCHUTENIeH B TpPyOHOM U COTNPOTUBIICHUS
MEXTPYOHOM MTPOCTPAHCTBAX 2. BBIPAaBHMBAHMSI €T0 TUIPABIUYECKOTO
TETI00OMEHHHUKA BJICUET 32 COO0H COTNPOTUBIICHUS
3. yBEeIMYEHUE ero rupaBIndecKoro
COTNPOTUBIICHUS

. YMEHBUIIEHHS €r0 pa3MepoB

Jlig yBenuueHus: CKOpOCTH B
MEXTPYyOHOM MPOCTPAHCTBE B
TEIIO0OMEHHUKE YCTaHABIMUBAIOT

. Pl CETMEHTHBIX NIEPETOPOAOK
. MELaIKy
. BEHTHUJIb

[Ipu pa3HOCTSIX Temreparyp TpyO u
koxxyxa 6osee 50 °C 1 3HAUUTETHLHON
JUITUHE TPYO MPUMEHSIOT
TEII000OMEHHUKHU

. ’)KECTKON KOHCTPYKLIUHU
. TpyOuaTsie
IIJIACTUHYAThIE

4
1
2
3
4. 3aIBUKKY
1
2
3
4. HEXECTKOW KOHCTPYKIHUHU




Bomnpoc Bapuantsl oTBeTa
/1
1 2 3
TennooOMeHHUK, TPEACTABISIONINN 1. «tpy6a B TpyOe»
co0oi Habop MOCIIe10BaATEILHO 2. IJIACTUHYATHIM
8. COETMHEHHBIX 3JIEMEHTOB, COCTOSIIIUX | 3. CIIMPATbHBIM
U3 JIBYX KOHLIEHTPUYECKHU 4. XeCTKOM KOHCTPYKLIUU
pacnoI0KEHHBIX TPYO, Ha3bIBaeTCA
CMmecHuTenbHbIE TeIUIO0OMEHHUKN 1. TepMUYECKOE COIPOTUBIIEHUE CTEHKU
SBJISIFOTCS BHICOKOMHTEHCUBHBIMH all- pacrer
napaTtaMu, TaK Kak B HUX TEIJIOOOMEH | 2. TEPMUYECKOE CONPOTUBIIEHUE CTEHKU
9. MPOUCXOIUT MPHU HETIOCPEICTBEHHOM 3. TepMUYECKOE CONPOTUBIICHHE CTEHKU
CONPUKOCHOBEHUHU TEIIOHOCUTENIEH, MEHSETCS
T.€. B CMECUTEJIbHBIX TEIUIO- 4. BO3AYILIHBII TOTOK
00OMEHHUKAX OTCYTCTBYET
CMmecuTenbHbIE TETNTIO0OMEHHUKU 1. u3MeHeHue TeMneparyp
10 IIPUMEHSIOT B T€X CIy4asix, KOraa 2. cMellIeHHe TEeIIOHOCUTENEH
' JOITYCTHUMO 3. U3MEHEHUE AaBICHUS
4. u3MeHeHue KOHLEHTpaluu
Haubonee cymectBennas ¢popma 1. TErIONpPOBOAHOCTD
nepeaayn Teruia oT ra3oBoro (akena, 2. ecTeCTBEHHAas! KOHBEKIUS
11 HECYIIET0 CaKUCThIE YACTHIIBI, K 3. TETIIOBOE U3JIyYEHHUE
' MOTOJIOYHBIM U MOJOBBIM 3KPaHaM B 4. NIpUHYAUTENbHAs KOHBEKIIMS
paZlMaHTHBIX TOMOYHBIX KaMepax
TpyOUaThIX NEeYeH ...
OTHolIEHNE peaNbHO IOIYyYaeMOro 1. MomHOCTBIO MpoIIECCa
12 KOJIMYECTBA MPOAYKTA K 2. NHTEHCUBHOCTHIO TIpoliecca
MaKCHMaJIbHOMY TEOPETHUYECKU 3. pacxoznom
BO3MO)KHOMY KOJIMYECTBY Ha3blBaeTcs | 4. BBIXOJIOM MPOJYKTA
KonmnuectBo npoaykra, moiaydaemoro ¢ | 1. MHTEHCUBHOCTBIO ITpoliecca
13. eIMHUIIBI 00beMa arnmnapara B Te4eHue | 2. MOLIHOCTbIO Mpolecca
€MHMIIBI BPEMEHU Ha3bIBaeTCs 3. IpOU3BOIUTENBHOCTHIO
4. BBIXOJOM ITPOJYKTA
TexHuueckoil arMmocdepe oTBeyaeT 1. H/m?
14, pa3MepHOCTh 2. kre/em?
3. Kkr/cm?
4. H/em?
IIpon3BOUTENBHOCTD OIIPENEIAETCS 1. [1=G/t
KaK ... 2. 11=G-t
15. ’
rne G-konmmyecTBo npoaykra 3a Bpems t | 3. [1=G-t
4. [1=G+t
OTHOLIEHUE peaTbHO MOIYy4aeMOro 1. MonIHOCTBIO
KOJIMYECTBA MPOAYKTA K 2. HaNIPsDKEHHOCTHIO
16. MaKCUMAJIBHOMY TE€OPETHYECKHU 3. XapaKTEepPUCTUKOMN MPOyKTa
BO3MO>KHOMY KOJIMYECTBY Ha3bIBaeTcsi | 4. BBIXOJOM MPOAYKTa
Koaddunment, mokaspiBaromuit 1. oboratuTenbHBIM
17 KOJIMYECTBO 3aTPAYCHHOT'O ChIPhs Ha 2. pacxoayeMbIM
' MPOU3BOACTBO €JUHHULIBI IPOAYKTA, 3. mepuoANYECKUM
Ha3bIBACTCS 4. TensI000MEHHBIM
18 KomnuectBo nepepabarsiBaeMoro 1. MHTEHCUBHOCTBIO ITpoLIECCa
' CBHIPbsI B €IMHUITBI 00bEMa armapara 2. MOIIIHOCTBIO Mpolecca




Bomnpoc

BapI/IaHTBI OTBCTa

3

Ha3bIBACTCA

3. IpOU3BOJUTEIBHOCTHIO
4. HapsPKEHHOCTBIO Mpoliecca

19.

[lepenaua Teryia KOHBEKIIUEH
MIPOUCXOAUT

1. Ipu HETTOCPEACTBEHHOM
COMPUKOCHOBCHHUH OT/ACIBHBIX YaCTHUI]
TBEPIOro Telia

2. B COCTOSIHUH IIOKOS

3. B )KHMJIKOCTSX M ra3ax IyTeMm
MEePEMEIICHIS KX YaCTHI]

4. yepe3 TEIIONPOBOAHOCTh

20.

TeruioBoii ITOTOK 3TO

1.xonu4ecTBO TeIIa, IEPEeIaBacMoro B
€IMHUILY BpEMEHHU OT OJIHOTO Tela K
Apyromy

2.HarmopHasi XapaKTepHCTHKa rasa

3.CyMMa reoMeTpU4eCcKOro ¥ CKOPOCTHOTO
HAIopoB

4 KOIU4eCTBO TCIJIA, TCPACMOI'0 ) KUAKOCTh

Bapuant Ne 3

/o

Bomnpoc

Bapuants! oTBeTa

2

3

TermmooOMeHHEBIE arraparsl, CIyKalue
IJId iepeaadu TCIJIOTEI OT ropsA4ero

1. cMecuTenbHbIE;
2. pereHepaTuBHbBIC;

L TEIUIOHOCHUTENS K XOJIOAHOMY Yepe3 3. pexkynepaTHBHbIE
pa3JeNsIIONLYI0 UX CTEHKY, Ha3bIBalOTCs: | 4. cMelIaHHbIe
PacueT popcyHOK 3akiro4aercs B 1. nmameTpoB BO3AYLIHOTO U Ma3yTHOIO
onpezeNIeHun coren
9 2. CKOpOCTH IIPOXOXKACHUS KUAKOTO
TOILJINBA
3. Macchl 000pyI0BaHUS
4. rabapuUTHBIX pa3MepoB (HOPCYHKHU
Jli ynydieHus: CMEIeHus B COILIe 1. paccekatens
3 TOPEJIKH UCTIONb3YIOT 2. yIJIOTHUTENh
' 3. Hacagku
4. BEHTUIIATOD
Ilepenava Temnia HarpeBaeMbIM 1. paBHOMEpHO
4 U3JIeHSIM B TTeYax MPH BBICOKOU 2. TETUTOTIPOBOHOCTHIO
' TEMIEPATYPE NPOUCXOIUT IIIABHBIM 3. U3y4eHUEM
obpazom 4. cMenIaHHBIM TeTI00OMEHOM
ITpu HarpeBe U OXJIaXKIEHUM B cpeie ¢ | 1. i 3HAYE€HUH, COOTBETCTBYIOIIUM
IIEPEMEHHOMN TEMIIEPATYPOU BCE HAYaJIbHBIM TEMIIEpaTypam
¢du3nueckre BEMUYMHBI Ul pacuera A, | 2. A7 CpeIHel TeMIepaTypbl Kax10ro
5 C ¥ a, a Takke Kod(PPUIIUEeHTHI y4acTka

TeruIonepenadn oepyrcs

3. 7151 3HaY€HUM, COOTBETCTBYIOLNX
KOHEYHBIM TeMIIepaTypam

4. nnst cpeiHer TeMnepaTypsl OJHOTO
J000T0 yJacTka




i Bormpoc Bapuants! orBeTa
1 2 3
Kukoe TonianBo nepes CKUraHuem 1. oboraieHuro
6 10JIBEpraeTcs 2. PpacnbUIMBAaHUIO
' 3. CMeEIIEHUI0
4. arnomMepauuu
[1moTHOCTH BO3yXa MPU HOPMAJIBHBIX 1. 1,293 xr/m®
7 YCJIOBHSIX paBHA 2. 1,393 xkr/m®
' 3. 1,298 kr/m®
4. 1,283 kr/m®
[Tpu yBenuueHUM pacxoja TOIUIUBA U 1. okucnurenpHas
8 YMEHbILIEHUHU KOJIMYECTBO BO3TyXa 2. BOCCTaHOBUTEJIbHAS
' nocturaercs atmocdepa. .. 3. HelTpanbHas
4. npoMexyTouHas
JlyuencnyckarenbHas ciocoOHOCTb TeM | 1. MeHblIe
9 BBIILIE, YEM ... €T0 MOIJIOIIATEIbHAs 2. MeHbIIIE B 2 paza
' CIIOCOOHOCTh 3. Ooubiie
4. 6onpe B 2 paza
HauBsicias nydencmnyckaTenbHas 1. ceporo Tena
10. CIIOCOOHOCTh 2. abCOIOTHO MPO3PAYHOTO TEIa
3. abcomtoTHO Oenoro Tena
4. abCOIOTHO YEPHOTO TeJa
Jns1 aGCOMIOTHO TPO3PAYHOTO TENa 1.60mb111€ €AMHUITBI
11 JTY4EeUCIyCKaTeJIbHasi CTIOCOOHOCTD 2.MEHbIIIe eMHULIBI
3.paBHa eIMHUIIC
4.paBHa HYJIO
HeycranoBusmmecs npouecchl 1. meproANYECcKOro AeUCTBUS
12 IPOTEKAIOT B anmaparax 2. HETIPEPBIBHOTO JeHCTBUS
3. CMEIIaHHOTO JAEUCTBUS
4. BepTHUKaJIbHBIX
Y cTaHOBHBIIMECS POLECCHI 1. nuckpetHoii paboTe anmnaparoB
13 COOTBETCTBYIOT 2. IeprOoMUYECcKON paboTe anmaparos
3. HeTIpephIBHOI paboTe amnmapaToB
4. cmemaHHOM paboTe anmapaToB
IIpu BeImapuBaHUM NOJT BAKYYMOM 1. npu 6onee HU3KOI Temmneparype, 4eM
KHUJIKOCTb KUITUT pU aTMOC(HEPHOM JaBICHUH
14. 2. mpu OoJiee BRICOKOH TeMmepaType, 4eM
IpU aTMOC(HEPHOM JaBICHUH
3. mpu Temmneparype 50 ° C
4.11pH MOCTOSIHHOM TeMmIeparype
IIpu BeImapuBaHUM MOJT BAKYYMOM 1. mpubmusuTensHo pasHa 20 ° C
Pa3sHOCTh TEMIEpaTyp MEXJy TPEIOIIUM | 2. Kak MpU aTMOC(HEpPHOM BBINAPUBAHUU
15. [IapOM M KUIISIIIUM PACTBOPOM 3. BBIIIE, YeM MPH aTMOC(HEPHOM
BBITIAPUBAHUU
4. me npesprmraer 100 ° C
OTHolIeHNE MapIUaIbHOIO AABJICHUS 1.maccoBoli 10716 KOMIIOHEHTA B CMECH
16. KOMIIOHEHTa K MTOJIHOMY JaBJICHUIO 2. ynenpHOMY 00BbEMY KOMIIOHEHTA B

paBHO

cMecu
3. JIETY4EeCTH CMECH




Ne
Bormpoc Bapuants! orBeTa
/11
1 2 3
4, 00BEeMHOH N0JIE KOMIIOHEHTA B CMECHU
OO0orpeB BbIIAPHOTO anmapaTa yaie 1.4epe3 pereneparop
17 BCETO OCYIIECTBIISIOT 2.4epe3 peKyrneparop
' 3.uepe3 pyOariky
4.c TOMOIIBIO YKUJIKOCTH
CymMma 00beMHBIX KOHLIEHTpalUi Bcex | 1. IUIOTHOCTU cMecH
18 KOMITOHCHTOB CMECH paBHa 2. Becy cMecu
' 3. 00BeMy cmecH
4. MOJIBHOW JTOJIM CMECH
HauGomnb1eii mydenciyckaTeTbHON 1. Hy, O
CIIOCOOHOCTBHIO 00J1a1a0T ra3hbl: 2. Hx, CO;
19. .
3. Ha, Ny;
4, H»0, CO,, SO»;
Q=C-F(T/100)* 1. 3akon [IpanaTis
2. 3akoH Credana-bonpimana
20.
3. 3akoH HproToHa
4. 3akon Kupxroda

6.3. Onucanue mnoka3zaTeseii M KpHTepHEB KOHTPOJS YCHeBAeMOCTH, ONMHCAHHE IIKAJ
OLICHHBAHUS

6.3.1. Kputepuu onieHOK MPOMeKYTOYHOH aTrTecTanuu (quddepeHunpoBaHHbIIi 3a4eT)

Onenka

«2»
(Hey10BJIETBOPUTEJILHO)

Iloporosslii ypoBeHb
OCBOCHUS

YrayoaeHnblii
YPOBEHb OCBOEHUSI

IIpoaBuHyTHIN
YPOBEHb 0CBOCHHS

«3»
(YAOBJIETBOPHUTEJIHHO)

«4»
(xopo1o)

«5»
(OTJIMYHO)

ITocemenne meHee
50 % neKIHOHHEIX,
71a00paTOPHBIX U

Ilocentenue He MeHee
60 % JIEKIIMOHHBIX,
71a00paTOPHBIX U

ITocemenue He MeHee
70 % JIEKINOHHBIX,
71a00paTOPHBIX U

ITocemntenue He MeHee
85 % JIEKIINOHHBIX,
71a00paTOPHBIX U

MIPAaKTUYECKHUX 3aHATUN | MPAKTHYECKUX MIPAKTUYECKUX 3aHATUN | TPAKTUYECKHUX
3aHATUN 3aHATUN
CryneHT He 3Haer Crynent CryneHT xopomo CryneHT B OJIHOM

3HAYUTEIHLHOM YacThu
Marepuala, J0NyCKaeT
CYIIIECTBEHHBIE

MMOBEPXHOCTHO 3HAET
MaTepHuall OCHOBHBIX
paszenoB U TeM

3HaeT MaTepual,
IPaMOTHO U 1O
CYILECTBY M3JIaraet

00BEMe 3HaeT
MaTepuan,
TPaMOTHO | I10

OLIMOKM B OTBETaX Ha | yueOHOMH €ro, JA0IIyCKast CYILLECTBY U3JIaraer
BOITPOCHI JVCLUTIIINHBI, HEKOTOpbIE €ro, He JOITyCKast
JOITyCKaeT HETOYHOCTHU B OTBETE CYILIECTBEHHBIX
HETOYHOCTHU B OTBETE | Ha BOIIPOC. HETOYHOCTEN B OTBETE
Ha BOIIPOC Ha BOIIPOC
He ymeer naxonuth Wuorna saxonur YBEepeHHO HAXOIUT Be3ommboyno
peleHns OOJBIIMHCTBA | PELICHUs pelieHus HaXOJHUT
MIPEAYCMOTPEHHBIX MPEAYCMOTPEHHBIX MIPEAYCMOTPEHHBIX penieHus
IpOTrpaMMoil 00ydeHusl | mporpaMMoit IpPOTrpaMMOil 00ydeHUs | IPETyCMOTPEHHBIX
3a1aHUI o0y4yeHus 3aJaHuil 3alaHuI IIpOrpamMmou

00yJeHUs 3aJIaHNi




Ounenka

«2»
(Hey10BJICTBOPUTE/ILHO)

IoporoBblii ypoBeHb
OCBOEHUS

YrayoaeHHbli
YPOBEHb OCBOEHHS

IMpoaBuHyTHIH
YPOBEHb OCBOEHMS

«3»
(Y10BJ1€TBOPUTEJIHHO)

«“»
(xopo1uo)

«5»
(OTJIMYHO)

ITocemenune meHee
50 % neKIMOHHBIX,
71a00paTOPHBIX U

Tlocenienue He MeHee
60 % IEeKIMOHHBIX,
J1a00paTOPHBIX U

ITocemenue He MeHee
70 % JIEeKIMOHHBIX,
71a00paTOPHBIX U

IMocemenue e MeHee
85 % JEeKIIMOHHBIX,
1a00paTOPHBIX U

MIPAKTUYECKUX 3aHATUN | MPAKTUYECKUX MIPAKTUYECKUX 3aHATUN | TPAKTUYECKUX
3aHATHI 3aHATHI

BonpmmHCcTBO [IpenycMoTpeHHbIE [IpenycMoTpeHHbIE [IpenycMoTpeHHbIE

PELyCMOTPEHHBIX IIpOrpaMMon IIPOrpaMMoil 00y4eHHs | IporpaMmmon

IporpaMMoil 00ydeHust | oO0ydeHHs 3aJaHHs 3aJlaHus yCIIELTHO o0y4YeHHs 3aJaHHS

3a/laHUI HE BBIIIOJIHEHO | BBIITOJIHEHBI BBIIIOJIHEHBI YCHEIIHO BBIIOJIHEHbI
YJIOBJIETBOPUTEIBHO

6.3.2. Kputepuu ouieHOK MPOMeKYTOYHOM aTTecTanuu (3K3amMeH)

Onenka

«2»
(Hey10BJIETBOPUTE/ILHO)

IloporoBblii ypoBeHb
OCBOCHHS

Yray0JeHHbIH
YPOBEHb OCBOCHHS

IIpoaBuHyTHII
YPOBEHb OCBOCHHS

«3»
(Y10BJIETBOPUTEJIBHO)

«“»
(xopo1io)

«5»
(OTJIMYHO)

CTyneHT He 3HaeT
3HAYUTEIILHOW YaCTH
MarepHaa, I0IyCcKaeT
CYLIECTBEHHbIE OLITMOKU B
OTBETax Ha BOIIPOCHI

CTyaeHT NOBEpXHOCTHO
3HAeT MaTepuai
OCHOBHBIX Pa3ZIeJIOB U
TeM y4eOHOi
JUCLUIUIMHBI, JOMYCKAET

CTyaeHT XOpoILIO 3HAET
MaTepHai, TpaMOTHO U
10 CYLIECTBY U3J1araer
€ro, JoIycKas
HEKOTOpbIE HETOYHOCTH B

CTyzneHT B IOJTHOM
00BEME 3HaeT MaTepual,
TPaMOTHO | 10
CYIIIECTBY U3JIaraeT ero,
HE JIOIyCcKas

HETOYHOCTH B OTBETE Ha OTBETE Ha BOIPOC CYLIECTBEHHBIX
BOIIPOC HETOYHOCTEH B OTBETE
Ha BOIIPOC
He ymeer Haxoautb WNuorna naxoaur YBEpPEHHO HAXOIUT be3ommbo4yno HaXOAUT
pereHus: O0IbITNHCTBA pelieHus, perieHus, pelieHus,
MIPETyCMOTPEHHBIX MpelyCMOTPEHHbBIE peyCMOTPEHHBIE MIpeyCMOTPEHHBIE
porpaMMoit 00yueHust MPOTrpaMMoii 00y4eHUs porpaMMoin 00y4eHHsI IIpOrpamMmon
3aJlaHul 3alaHUN 3a/laHuN oOyueHus 3aaHui
BonpmmuCcTBO [IpenycmoTrpeHHbIE IIpenycmoTpeHHbIe [IpenycmoTpeHHbIe
MIPETyCMOTPEHHBIX IpOrpaMMoii 00y4eHust MpOTrpaMMoii 00ydIeHuUs NporpaMMoin 00y4eHHsI
MpoOrpaMMoii 00ydeHus 3aJIaHUS BBIITOJIHEHBI 3aJJaHUs YCIEIIHO 3aJIaHUs YCIEIIHO
3aJIJaHUI HE BBIIOJIHEHO YIOBJIETBOPUTEIBHO BBITIOJTHEHBI BBITIOJTHEHBI
Ilpumepnana wikana oyenuganus 3HAHUI 6 Mecmogoul hopme:
KosnyecTBo NpaBu/IbHBIX 0TBETOB, % Ounenka
0-49 HeynoBneTBOpUTENBHO
50-65 Y 1OBIIETBOPUTEIIHLHO
66-85 Xopouio
86-100 OTimaHO

7. VYEBHO-METOJNYECKOE 1 HHO®OPMALIMOHHOE OBECITEYEHUE
TACIATITAHBI

7.1. PexoMeHnayeMast IMTEPaTypa
7.1.1. OcHoBHas1 IUTEpPaTYypa




1. Kopmuko B.JI. MonenupoBaHue MPOIECCOB TEIUIO- M MaccomepeHoca [DIeKTPOHHBIN
pecypc]/ KopumkoB B.[., bsukun W.I'.— DnextpoH. TekcroBble naHHbIe.— Jlumenk: Jlunemkuit
rocygapcTBeHHbIM TexHudeckuid yHuBepcuter, ObBC ACB, 2014.— 84 c.— Pexum pocryma:
http://www.bibliocomplectator.ru/book/?id=55643

2. baknanosa, B.I'. TemnooOmeHHbIEe ammapaTbl HU3KOTEMIEPAaTypHBIX YCTAHOBOK U CHCTEM
tepMmocTatupoBaHus. Yacte 1. «Ammaparel TpyO4YaTOro ¥ IUTACTUHYATO- PEOPUCTOrO THUIIOBY
[DnekTponHbIi pecypc] : yueOHoe mocodue / B.I'. baknmanoma, FO.A. IlleBuu. — DnexkTpoH. maH. —
Mocksa: MITY wum. H.O. baymana, 2011. — 68 c¢. — Pexum jocryna:
https://e.lanbook.com/book/52215

3. Tapanosa, JI.B. TermnooOMeHHbIE anmapaThl U METOABI UX pacueTa [DIeKTpOHHBINA pecypc] :
yueOHoe mocodbue / JI.B. TapanoBa. — DnekrpoH. nan. — Tromens : TroM[HI'Y, 2009. — 152 c¢. —
Pexxum noctyna: https://e.lanbook.com/book/28331

4. Jlobona, E.JI. JTabopaTopHBIi PaKTUKYM IO TEIUIOOOMEHY [DIIEKTpOHHBIN pecypc]: yueOHo-
metonmdeckoe mocooue / E.JI. Jloboma. — Dnekrpon. gan. — Tomck : TI'Y, 2016. — 32 ¢. — Pexum
nocryma: https://e.lanbook.com/book/92001

7.1.2. lonoTHUTEIBHASI IUTEPATyPa

1. 'ymepoB, A.M. Marematuyeckoe MOJAEIUPOBAHUE XUMHUKO-TEXHOJIOTUYECKUX IIPOIIECCOB
[DnmexkTpoHHEI pecypc] : yaeOHOe mocooue / A.M. I'ymepoB. — Diektpor. naH. — Cankr-IlerepOypr:
Jlanb, 2014. — 176 c¢. — Pexwum nocrtymna: https://e.lanbook.com/book/41014

2. MakapoB, A.H. TemmooOMeH B 3JIEKTPOIYTOBBIX M (PaKEIbHBIX METALTyPTHYECKHX Iedax U
SHEPreTHUECKUX YCTaHOBKAX [DJIEKTPOHHBIN pecypc] : yuebHoe mocodue / A.-H. MakapoB. — DIeKTpoH.
nan. — Cankr-IlerepOypr: Jlans, 2014. — 384 ¢. — Pexum nocryma: https://e.lanbook.com/book/50681.

3. ApytionoB, B.A. Temnodusuka, TemIoTeXHUKa, TEII00OMeH. MexaHuKa KUIKOCTEeH U ra30B.
JlabopaTopHbIii TpakTHKYM [DIEKTPOHHBIM pecypc|: ydeOHoe mocobme / B.A. ApyrtioHoB, B.A.
Kanuranos, U.A. Jlesunkuii, C.H. [llu6anoB. — DnektpoH. naH. — Mocksa : MUCHUC, 2007. — 85 c.
— Pexum pocrtymna: https://e.lanbook.com/book/1813

4. ApytioHos, B.A. Temnodusuka, TeII0TeXHUKA, TerI000MeH. Termnomaccomneperoc. TormimBo u
orHeynopel. TeruioBast paborta meueit. JlabopaTopHbI TpakTUKYM [DIEKTPOHHBIN pecypc]: ydueOHoe
nocobue / B.A. ApytionoB, B.A. Kanutanos, N.A. JleBunkuii, C.H. 1llu6anoB. — DnexTpoH. naH. —
Mocksa: MUCHC, 2007. — 136 c¢. — Pexxum noctyna: https://e.lanbook.com/book/1814

7.1.3. YuedHo-MeTOAMYECKOE 0OecnedeHHe CAaMOCTOSITeIbHOI padoThI CTy/1eHTa

1. Banoga, 1.B. CoopHUK 3a1a4 110 TEMI000MeHy [ DIEeKTpOHHBIN pecypc] : yueOHoe mocobue /
N.B. VBanoBa. — OnekTpoH. gaH. — Cankr-IlerepOypr: CIIGIJITY, 2012. — 72 c. — Pexum nocryna:
https://e.lanbook.com/book/45359

7.2. Ba3bl JaHHBIX, YJIeKTPOHHO-0UOIMOTEYHbIE CHCTEMbI, HHPOPMAIHOHHO-CIIPABOYHBIE U
MOMCKOBBIE CHCTEMBI

1. EBponeiickas nudposas oubimoreka European: http://www. europeana.eu/portal/

2. Muposas mudposas oudmuoreka: http://mwww.wdl.org/ru/

3. CBobOoanas suImKIoneus «Bukumneaus»: http://ru.wikipedia.org/

4.CroBapu ¥ SHIMKIIONEANH Ha «AkaaeMukey: http://dic.academic.ru/

5. DnexktponHas 6ubaHoTeKka yueoHukoB: http://student.net/

6.2nekrponnas oudnmoreka IQlib: http://mwww. iglib.ru/

7. DnextponHas 6ubnnoreka Poccuiickoii ['ocynapcrsennoit bubnuorexu (PT'b):

http://www.rsl.ru/

8. DIeKTPOHHO-OMOIMOTEYHAS CHCTEMA U3IaTeIbCKOT0 IeHTpa «JIaHb»

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCLHUIIJINHBI
8.1. MaTepuajbHO-TEXHHYECKOE OCHAIIIEHHE Ay TUTOPHIA:
Crenuanu3upoBaHHble ayJUTOPUH, UCTIOIb3YEMBIE ITPU TPOBEACHUM 3aHITHH JIEKIMOHHOTO TUIIA,
OCHAalICHbI MyJIbTPIMGIIHfIHBIMH MMPOCKTOpaMU n KOMIIJICKTOM arraparypsbl, HO3BOJI$IIOH_lef/’I
J€MOHCTPUPOBATh TEKCTOBbIE U IpadyyecKue MaTepuabl.


https://e.lanbook.com/book/41014
http://www.wdl.org/ru/
http://ru.wikipedia.org/
http://dic.academic.ru/
http://student.net/
http://www.rsl.ru/

JlaGopaTopun OCHAIIEHbl XHUMHYECKHM OOOpYJOBaHHEM, pPEaKTHUBAMH U JaOOpPaTOPHBIMU
yCTaHOBKAMH, HEOOXOJMMBIMU JJIsS BBHIMOTHEHHUS JTabOpaTopHbIX pabor mo nucruiumbe «Teopus
TEIUIOBOM paboThI Meuell U anmnaparoB nepepadoTKU MPUPOAHBIX YHEPrOHOCUTENEH.

AyauTopuM JJIsl MPOBEAEHUS JIEKIHOHHBIX 3aHATHIA.

OcHamieHHOCTh: cToi- 19 mmr., cTyn-38 mrT., tocka 6enas mapkepuas Magnetoplan C 2000x1000

MM.
KommnbroTepHast TeXHUKA: HHTEPAKTUBHBIN ceHcopHblii LCD — skpan iiyama ProLite PL8603U.
AyauTopuM JIsl NPOBEAEHUS MPAKTHYECKUX 3aHATHIA.

OcHaIIeHHOCTD: ¢Toi- 8 mmiT., cTyn-16 mT., mocka Gemas mapkepHas Magnetoplan C 2000x1000

MM.

Kommnerorepaas texuuka: Mono6mok Dell OptiPlex 7470 All-in-One CTO 23.8” FHD DDR4 16
I'b— 16 mir.

AyauTopuM Jisi NIPpOBeAeHUs JJa00PATOPHBIX 3aHATHI.

OcCHaIIeHHOCTD: CcTOJ- 8 mIT., cTyn-16 wiT., 1ocka Oemas mapkepHas Magnetoplan C 2000x1000
MM.

JlaGopatopun OCHAIIEHBl XHMHUYECKHMM OOOpYyIOBaHHWEM, pEaKTHBAMU U JIAOOPaTOPHBIMHU
yCTaHOBKAMHU, HEOOXOJUMBIMM Ui BBIIOJHEHUs JIaOOpaTopHBIX paboT mno aucuuminHe «Teopus
TEIUIOBOW Pa0OTHI TIEUEH U anmapaToB NepepadOTKU NPUPOAHBIX YIHEPTOHOCUTEICH.

8.2. IlomMe1eHus1 1J1s1 CAMOCTOSITEILHOM PadoThI:

1. OcHameHHOCTh MOMEIICHUS JUISI CaMOCTOATENbHOM paboThl: 13 mocamodnbix mect. Ctym —
25 WT., CTOA — 2 WT., CTOJ KOMIBIOTEpHbIH — 13 mT., mkad — 2 mr., J0CKa ayAUTOpHAs MapKepHas —
1 mr., APM yuebnoe IIK (MonuTOp + cucremusiii 610k) — 14 mr. octyn k cetu «MHTepHET», B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

2. OCHAIIEHHOCTh TTOMEIIEHUS JIJIsi CAaMOCTOATEIIbHOU paboThl: 17 mocamodnbix MecT. Jlocka s
nuchbmMa Mapkepom — 1 1mT., pabodyne MecTa CTyAeHTOB, obopynoBaHHble IIK ¢ nmoctymom B ceTh
yHHUBepcuTera — 17 mr., MynbTuMenuiHelii npoektop — 1 mr., APM npenogaBarens ans paboTsl C
MyJabTUMeaHa — 1 mT. (CUCTEeMHBIN OJI0K, MOHUTOPBI — 2 1IT.), cToi — 18 mrT., cryn — 18 mt. Joctyn
cet «HTEepHET», B AJIEKTPOHHYIO MH(OPMaLlMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

3. OcCHallleHHOCTh TMOMEIICHUs Ul CaMOCTOSTEIbHOM paboThl: 16 mocamounHbix mecT. Cton
KOMITBIOTEPHBII Ui CTYyIeHTOB (THIl 4) - 3 MIT., CTOJ KOMIBIOTEPHBIN I CTyAeHTOB (T 6) — 2 mr.,
CTOJI KOMITBIOTEPHBINA Ui CTyAeHTOB (Tum 7) — 1 mT., Kpecyio npenojaBaress (CeTka, IBET YepHBbI) —
17 wrt., nocka HamoJapHas MOOUIIbHAs Oernas MarHUTHO-MapkepHas «Magnetoplan» 1800mMM*1200mm - 1
mt., MoHOOMOK Lenovo M93Z Intel Q87 — 17 mt., mmakar — 5 mt. Jloctynm k cetn «VHTepHET», B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

8.3. IlomereHus A1 XpaHeHUs] U NPOPUIAKTHYECKOT0 00CTYKUBAHUS 000Py10BAHMSA:

1. IlenTp HOBBIX HH()OPMALIMOHHBIX TEXHOJIOTUHN U CPEACTB OOYUECHMUS:

OcCHaIEHHOCTh. MEPCOHANBHBINA KOMIIBIOTEP — 2 WIT. (BocTyml K cetu «MHTEpHET»), MOHUTOp —
4 1mT.,ceTeBoil HAKOMUTENb — | MIT.,HCTOUYHUK OecriepeOONHOT0 MUTAHUS — 2 IIT., TEIEBU30P MJIa3MEHHBIH
Panasonic — 1 mt., Touka Wi-Fi — 1 mr., nasipHas crasius — 2 1rt., Apeiib — 5 mT., nepdopartop — 3 mr.,
Ha0Op MHCTpyMEHTa — 4 MIT., TeCTep KOMIBIOTEPHOU CeTH — 3 IIT., OAIUIOH CO CXKAThIM Ta3oM — 1 mmiT.,
macra TerionpoBojgHas — | mrT., meiiecoc — 1 mrT., paanocTtaHiys — 2 mWT., cToi — 4 mT., TymM0a Ha
KoJeCHKaxX — | MIT., MojcTaBKa Ha KoJieCuKax — | mT., mKkad — 5 mT., Kpecsio — 2 mT., JiecTHUIa Alve —
1 .

2. lleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI U CPEJICTB OOYICHUSI:

OcHameHHocTh: CTod — 5 MWT., CTyd — 2 IT., KPecino — 2 mT., mKad — 2 mT., nepcoHaIbHbIN
KOMIbIOTep — 2 mT. (moctynm K cetn «WHTepHeT»), MOHHTOp — 2 mT., M®Y — 1 mr., Tectep
KOMIIBIOTEPHOH ceTu — | mIT., GaloH co cXKaThIM ra3oM — | mT., mypymnoBept — | mr.

3. llerTp HOBBIX HHPOPMAITMOHHBIX TEXHOJOTHIA U CPEACTB OO YUCHHS:

OcHaleHHOCTh. CTOA — 2 WIT., CTyn — 4 mT., Kpeciao — 1 mr., mkap — 2 mT., NepcoHaTbHBIN
kommbioTep — 1 mr. (moctym k cetu «MHTEepHEeT»), BeO-kamepa Logitech HD C510 — 1 mr., KOnMOHKH
Logitech — 1 mr., Tectep kommbloTepHOU ceTh — 1 mT., Apenb — 1 wr., Tenedon — 1 mrT., HAOOP PyIHBIX
WHCTPYMEHTOB — | IIT.



8.4. JIuueH3MOHHOEe MPOorpaMMHoe o0ecrieyeHme:

1. Microsoft Windows 8 Professional (morosop ©0eccpounsiii 'K Ne 875-09/13 ot 30.09.2013 «
Ha moctaBky KOMITBIOTEPHOM TEXHUKN)

2. Microsoft Office 2007 Standard (morosop 6eccpounsiii Microsoft Open License 42620959 ot
20.08.2007)

3. Microsoft Office 2007 Professional Plus (morosop Geccpounsiii Microsoft Open License
46082032 or 30.10.2009, morosop Oeccpounsiii Microsoft Open License 46822807 or 22.12.20009,
noroBop 6eccpounsiii Microsoft Open License 46431107 or 22.01.2010, noroBop 6eccpounstii Microsoft
Open License 45207312 ot 03.03.2009)

4. MySQL Workbench v. 6.3.9 (siutiensus ceoo6oanas GNU GPL).

5. PHP 7.1.7 ( nuuien3ust Ha cBOOOIHOE IPOrpaMMHOE 00ecriedeHHUE, 0T KOTOPOU BBITYIICH SI3bIK
nporpammupoBanus PHP, ono6pena OSI)

6. Apache 2.4.27 (cBoGomusiii Kpoccruiathopmennbiii Web-cepBep, nuiieH3ust Ha CBOOOIHOE
nporpammuoe obecnieuenue Apache Software Foundation).

7. Python (cBo6oanoe pacnpoctpansiemoe I10)
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