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1. OBIIME CBEJIEHMUSA

VYyeOunas aucuurminHa «TermoTeXHnYecKue U3MEpeHus U IpuOopbl» U3ydaeTcs B JIEBSTOM
ceMecTpe.
Kypcogas pabota/KypcoBoit mpoeKT — He TpeTyCMOTPEHBI.

1.1. dopma npoMeKyTOYHOHN aTTECTALUU:
JeBATHIA ceMecTp - 3a4eT
1.2. Mecto yuebHo#l nucuuiuiniel B cTpyktype OITOIT

VYyeOnass aucuuruinHa «TemmorexHuueckue U3MEpeHHsT U HpUOOpBI» OTHOCHUTCS K
0053aTeNIbHOM YaCTH MPOrPAMMBI.

W3ydyeHne qUCIUILIMHBI ONTUPAETCS HA Pe3yJbTaThl OCBOCHUS 00pa30BaTEIbHON MPOrPaMMBI
MPEIBIIYIIETO YPOBHSI.

OcHOBOM I  OCBOGHHS  JUCUUIUIMHBI  SIBISIOTCA  pe3yNbTaThl  OOyuYeHHUs IO
MPEIIICCTBYIONUM JUCIUTIMHAM U TTPAKTHKAM:

— TexHuueckas TepMOIMHAMUKA;

— I'unporazonunamuka;

— MatemaTuueckuid aHaIINU3, UHTErpaibHble U TuddepeHIanbHble HCYNCISHUS

— DNEKTPOTEXHUKA U OCHOBBI 3JIEKTPOHUKH;

- Tennodusuka,

— OCHOBBI HH)XKEHEPHOTO MPOEKTUPOBAHUS TEIIJIOIHEPTETHUYECKUX CUCTEM;

— YuciieHHbIE METOJIBI;

- du3uka;

- Beenenue B npodeccurio;

- HerpanuiimonHbie 1 BO30OHOBIISIEMbIC HCTOUHUKH YHEPTHUH;

- Teopust mogo6ust 1 pU3NIECKOe MOICITUPOBAHUE B IPOMBIIIUIEHHON
TETUIOIHEPTETHKE.

Pe3ynbrarthl ocBOeHHs y4yeOHON TUCHUILUIMHBI B JaibHeWIIeM OyayT MCHOJIb30BaHbI MpU
MPOXOXKJACHUN TPOU3BOJICTBEHHON TPAKTHKH W BBIMOJIHCHUH BBITYCKHOW KBaTH(PUKAITMOHHON
paboTHI.

2. EJIU 1 IVTIAHUPYEMBIE PE3YJIbTATbI OBYUEHUS 11O JUCHUIIJIMHE

LenssMu 0cBOECHUS AUCHUIUINHBI « T eMIOTEXHUYECKHE N3MEPEHNUs U TPUOOPBI» SABISETCS:

— TpHOOpETeHNE TEOPETUYECKUX 3HAHWW M MPAKTUIECKUX HABBIKOB B OOJIACTH M3MEPEHUS
¥ KOHTPOJIS TETUIOTEXHUIECKHUX TTapaMeTPOB.

— TOHMMAaHHE TMPHHLUUIOB pabOThl M XapaKTEPUCTUK pPa3IMYHbIX MPUOOPOB U CPEICTB
U3MEPEHUH B TEIUIOTEXHUKE.

— OBJIQJICHWE METOJaMH M TEXHUKAMH HW3MEPEHUS TEIUIOTEXHUYECKHX IapaMeTpOB IS
obecnieueHus 3¢ HekTUBHON pabOTHI TEMIIOIHEPTETUYECKUX CUCTEM.

— pa3paboTKa yMEHHUH aHaJIM3MPOBATh M WHTEPIPETUPOBATH PE3YNbTAaThl U3MEPEHHH s
ONTUMU3AIMU PAOOTHI TEMIIOTEXHUYECKOTO 000PYAOBaHMUS.

— TOJTOTOBKA K MPOEKTHPOBAHUIO, YCTAHOBKE M HACTPOIMKE CUCTEM W3MEPEHUHN M KOHTPOJIIS
B TEIJIOIHEPTEeTUKE.

— pa3BUTHE HABBIKOB PalOOTHI C pa3IMYHBIMU THIIAMHU TPUOOPOB, CPEICTB M3MEPEHHHA U
CHCTeMaMH aBTOMAaTH3aIH B TETUIOTEXHUKE.

— (opMuUpOBaHME TOHMMAaHMS BAXXHOCTH TOYHBIX M HAQAEKHBIX H3MEPEHUH s
oOecnieyeHus 3PPEKTUBHOCTH U 6€30MAaCHOCTH PAOOTHI TEIIIOIHEPTETUYECKUX CUCTEM.



— MOJrOTOBKAa K aHalu3y W YCTPAHEHUIO HEUCIPABHOCTEM B CHUCTEMax H3MEpPEHUUN Hu
KOHTPOJISI B TETJIOTEXHHUKE.

— TMOBBINIEHUE KBATM(UKAIUKA B 00JIACTH TETUIOTEXHUYCCKUX M3MEPEHUN U COBPEMEHHBIX
nprOOPOB B COOTBETCTBUU C TPEOOBAHUSIMU COBPEMEHHON TETUIOHEPTCTUKH.

Pesynbrarom oOyueHHs MO yuyeOHOW AMCLUMILIMHE SIBJISETCS OBJIAJCHHE OO0YYarolIMMHCS
3HAHUSIMU, YMEHUSMH, HABBIKAMH W OIBITOM JESATEIBHOCTH, XapaKTEPU3YIOIIMMU MPOIECC
dbopMUpOBaHUS KOMIIETEHIIMI M OO0ECIeYuBaIOUMMU JOCTH)KCHHE IUJIAHUPYEMBIX PEe3YJIbTaToOB
OCBOCHUS yueOHOM AUCIUIUIMHBI.

2.1. CDOpMI/IpyeMI)Ie KOMIICTCHIINH, UHIAUKATOPBI JOCTHIKCHUA KOMHCT@HI.IPIIZ,
COOTHECEHHBIE C INIAaHUPYCMBIMU pE3yJibTaTaMH 06y‘IeHI/I§I 110 OVUCLIUIIIINHE.

Koa u HamMeHOBaHHe

Koa n HaumeHoBaHue IInanupyemsblie pe3yJbTAThI 00y4eHHs

HHANKATOpa
KOMIIETEeHIINH N0 JUCIMILIHHE
AOCTHIKEHHS] KOMIIeTeHIINH
OIIK-6 NJI-OTIK-6.1 - ICMOHCTPUPYET YMEHHE BBIOIHSITh
CnocoOeH MpoBOAUTH YMeHHe BBITIOJHATh U3MEPEHHSI | U3MEPEHUSI DIICKTPHUYESCKUX
U3MEPEeHUSI ANMEKTPUUCCKUX U HEOJICKTPUYECKUX BEIUYUH C BHICOKOI
JICKTPUUECKUX U HEIICKTPUYECKUX BEITUYHUH C TOYHOCTBIO U MMOBTOPSIEMOCTBIO B 00J1aCTH
HEBJICKTPUICCKUX BBICOKOM TOYHOCTBIO B TCINIOTEXHHUYCCKUX H3MepeHHI7[ u

npudopoB
- ICTIOJIB3YET CIIeIHAIbHBIE TPUOOPHI,

BEJIMYMH HA 00BEKTAX
TETIOIHEPTETUKHU U

MOBTOPSIEMOCTBIO
NA-OIIK-6.2

TEIUIOTEXHUKH Vcnonp3oBaHue cienuanbHbIX | HHCTPYMEHTBI M 000pyI0BaHUE ISt
pUOOPOB, HHCTPYMEHTOB H WU3MEPEHUsI AIEKTPUIECCKUX U
000pYAOBaHUS AJIsl UI3MEPEHUST | HEANEKTPHUECKUX BEITMUUH
NEKTPUIECKUX U
HEDJICKTPUIECKUX BEINYHH
NA-OITK-6.3 - HCTOJIB3YeT JOKYMEHTAIIHUIO U
Hcnonp30BaHne JOKyMEHTALUN | HOPMATUBHBIC aKThI, CBSI3aHHBIE C
1 HOPMAaTHBHBIX aKTOB, U3MEPEHHEM JIEKTPUUECKUX U
CBSI3aHHBIX C U3MEPEHUEM HEDJICKTPUUECKUX BEIMYMH HA 00BEKTax
ANEKTPUIECCKUX U TEIUIOIHEPTETUKHU H TETTIOTEXHUKH
HERJIEKTPUUECKUX BEJINYMH Ha
00BEKTaX TETJIOIHEPTETHKH U
TETIOTEXHUKU
NA-OIIK-6.4 - aHAIIM3UPYET U UHTEPIPETUPYET
AHanu3 ¥ HHTEPIIPETALHS MOJTy4YEeHHBIE PE3yJIbTaThl H3MEPEHUH B
MOJTYYEHHBIX PE3YJIbTATOB 00J1aCTH TETIOTEXHUYECKUX U3MEPEHHUH U
U3MEPEHMS prOOpPOB

IK-1 NA-TIK-1.3 - IEMOHCTPHUPYET YMEHUE MPOBOIUTH

Crioco0OeH NMpOBOUTH
Hay4YHBIC UCCIICIOBAHUS JKCIIEPUMEHTA
MO OT/AETHHBIM TEMaM
(pa3nmemam Tem) B
obnactu
poheCCHOHATBHON
JIeSITeTIbHOCTH

O6paboTka pe3yabTaToB

00paboTKy M MHTEpIPETALUIO TaHHBIX,
BKJIIOYAs BEIYMCIIEHUE CPEIHUX 3HAYCHHH,
CTaHJAPTHBIX OTKIOHEHUH, HOIPEIIHOCTEH
U IOBEPHUTEIBbHBIX HHTEPBAJIOB

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILJIUHBI

OOm1ast TpyA0EMKOCTh y4eOHOW AMCHUIUIMHBI IO y4eOHOMY IJIaHy COCTaBIISET:

1o 3a049HOU (popme oOydeHHs —

3

3.e. 96 gac.




CrpykTypa y4eOHON AUCITUIUIAHEI J1s1 00YYarOIIUXCs TI0 BHIAM 3aHITHHA

3.1.

CTpyKTypa M 00beM JUCHHUIIMHBI

CamocTosiTe1bHasi padoTa
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3.2.

CtpykTypa y4eOHON AUCHUILIMHBI 17151 00y4YaroIIUXCs MO pa3esiaM U TeMaM AUCHUIUIMHEL: (3a0uHas hopma 00ydeHus)

Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3yIbTATHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHMS: o o 3 - S g MepONpUsTHH, 00ecieYHBaIOLIHE M0
KO/1(bI) HaumenoBanme pa3jiesnos, TeM; o g o § 3 § g ER 5 COBOKYIIHOCTH TeKYyIIUH KOHTPOJIb
¢opmupyemoii(bIx) ¢opma(bl) IPOMEKYTOUHOMH aTTeCTALNHU g 38 2 § 7 o g = § ycIeBaemMocCTH;
KommeTenuuu(it) =} E £ §3% ] E S| £ (OpMBI MPOMEKYTOYHOI0 KOHTPOJISI
IEUIHEIODDE g 2 \§' § ,§ E = E s é yCIeBaeMoCTH
pocTIKenus = | 3 |Sif] £g|S¢
KOMIECTCHIIMH
Cemectp 9
OIIK-6 Paznen |. OcHoBBI H3MepeHuii 1 NPUOOPHI 2 2 2 22 DopMBI TEKYIIETO KOHTPOJIS
NA-OIIK-6.1 Tema 1.1 1 5 o pazzeny |
MJI-OI1K-6.2 BBenenue B TEMIIOTEXHUYECKUE U3MEPEHHUS 1. ycTHBI onpoc
NJ-OI1K-6.3 Tema 1.2 1 5 2. KOHTpOJIbHAs paboTa
NA-OIIK-6.4 OCHOBHbIC ITPUHIIUTIBI PA0OTHI H3MEPHUTEIILHBIX PHOOPOB
IIK-1: I[MpakTuyeckoe 3anstue Nel. 1 2 4
NA-TIK-1.3 O3HaKOMJIEHHE C OCHOBHBIMH M3MEPHUTEJILHBIMU IPHOOPaMU 1
WX IPUMEHEHUE
JlabopatopHoe 3anstue Nel.l 1 4
KannbpoBka u HacTpoiika H3MEPUTENIbHBIX MPUOOPOB
JlaGopatopHoe 3ansTue Nel.2 1 4
H3mepeHue TEmIOBbIX MapaMeTPoB € UCTIOIB30BAHUEM
TEIUIOBBIX aTYUKOB
OIIK-6 Paznen |1. MeToapl n3MepeHuii TENJI0BBIX MAPaMeTPOB 4 4 4 30 DopMBI TEKYIIETO KOHTPOIIS
NA-OIIK-6.1 Tewma 2.1 2 6 no pazueiny Il
NJI-OTIK-6.2 TepMoMeTpus 1 U3MEPEHHE TEMIIEPaTyphI 1. yCTHBII orpoc
W-0OI1K-6.3 Tema 2.2 2 6 2. KOHTPOJIbHAs paboTa
NA-OIIK-6.4 JIaT4uKy JaBJIeHUs U U3MEPCHUE JaBICHUSI
IIK-1: [Mpaktuyeckoe 3anstue Ne2. 1 4 6
UJ-TIK-1.3 [TpakTHYECKOE PUMEHEHHE TEPMOMETPOB U JIATYUKOB
JIABIICHUSI
JlaGoparophoe 3ansTue Ne2.1 2 6
Wzmepenue TemnepaTypbl ¢ UCIIOJIb30BAaHUEM Pa3IMYHbIX
METOJIOB
JlaGopartopHoe 3aHsTue Ne2.2 2 6




Ilnannpyemble Bubl yueoHoi#i padoThl
(KOHTpOJIUpYeMbIe) KonrakTHas paéora
pe3syIbTaTHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHHSI: o o 2 = 9 g MepONpUsTHH, 00ecieYHBaIOLIHE M0
KO/1(bI) HaumenoBanmue pasjienos, TeM; o g o § 2 § g ER 5 COBOKYIIHOCTH TeKYyIIUH KOHTPOJIb
dopmupyemoii(bix) (dopma(bl) MPOMEKYTOUHOH aTTECTAIMHI g g g & i 7 g E = § ycneBaemMocCTH;
KomneTenuuu(it) =} E g |$3%3 E g £ (OpMBI MPOMEKYTOYHOI0 KOHTPOJISI
IHEZIODDE = 2 § § E S = E = é yCIeBaeMoCTH
AOCTH:KEHUs — é ; !§, 2 g F I% = S &
KOMII€ETEHIIMH
W3mepenne naBieHus C HCIOIF30BAHUEM PA3IMYHBIX TATIUKOB
OIIK-6 Paznen |11. U3mepenne TenjioBoii MOIHOCTH M Pacxojaa 2 40 DopMBI TEKYIIETO KOHTPOJIIS
WA-OIIK-6.1 I[Mpakrideckoe 3anstie Ne3. 1 0,5 10 | mo pasgeny lII:
NA-OIIK-6.2 [IpakTHueckoe npUMEeHEHHE METOAOB H3MEPEHHUSI TETLIIOBOU 1. ycTHBII onpoc
NJ-OI1K-6.3 MOIIIHOCTH U Pacxoja 2. KOHTpOJIbHAs paboTa
NJ-OIIK-6.4 [TpakTuueckoe 3ausarue Ne3.2 0,5 15 3. pedbepar ¢ mpe3eHTaIHEN.
IK-1: OrnpeielieHrEe TEMIOBOM MOIITHOCTH C HCIIOIb30BAHUEM
WI-T1IK-1.3 PasIMYHBIX METOIOB
[paktuueckoe 3ansTre No3.3 1 15
Onpenenenue pacxoaa pabodux Cpell C UCII0JIb30BaHUEM
Pa3IUYHBIX TPUOOPOB
3auer 4 B IMUCBMEHHOH (pOpMeE 110 BOIIPOCaM
HNTOI'O 3a neBATHIH ceMecTp 6 8 6 76
HUTOI'O 3a Bech nmepuop 6 8 6 76




3.3.

Kpatkoe conepxanne yaeOHOM TUCIUATIITNHBI

Ne mnn

HaumeHoBaHue pa3jena u
TeMbl JUCHUILIMHBI

Conep:xanue pasaesia (TeMbl)

Paszgen |

OcCHOBBI H3MepPEeHHUI 1 IPHOOPHI

Tema 1.1

Bgenenue B
TCIUIOTCXHUYCCKHC
HU3MEpPEHUst

BBenenue B TEIIOTEXHUYECKHE U3MEPEHUS
OmnpezeseHue MOHATHUS TEIVIOTEXHUUECKUE N3MEPEHHS
3HavyeHue ¥ IPUMEHEHHUE TeIUIOTEXHUYECKUX U3MEPEHHUH B
TEIUIOPHEPIeTHKE

OcHOBHBIE 321241 ¥ TPeOOBaHMSA K TETIIOTEXHUYECKIM
U3MEPEHUSM

MeTtoasl U3MEpeHHs TEMIOTEXHUYECKUX NTapaMeTpoB
IIpstMble 1 KOCBEHHBIE METOIBI U3MEPEHNUS

OCHOBHBIE BU/IbI TEIUIOTEXHUYECKUX U3MEPEHUI:
TEeMIIEpaTypa, aBJIeHHE, pacX0 U TEIJIOBasi MOIIIHOCTh
[TpuHIMITEL paOOTHI U3MEPUTENBHBIX IPHOOPOB

Tema 1.2

OCHOBHbIE PUHIIUIIBI
pabOTHl H3MEPUTEIBHBIX
npubopoB

OO0111e NPUHIMITEL Pa0OTHl H3MEPHUTENBHBIX TPUOOPOB
[IpeoOpazoBanue Gpu3nMdecKoil BETUIHHBI B H3MEPSEMBIN
CHUTHA

Knaccudukanms n3mepuTeabHbIX TPUOOPOB MO MPUHIIUITY
paboTsI

Twurs! I3MEpUTETBHBIX TPHOOPOB

TepMOMETpBI ¥ TEPMOTIAPHI JJIs1 K3MEPEHHUS TEMITEPaTyPhI
MaHoMeTpbI ISl H3MEPeHNS TaBICHUS

Pacxomomepb! 1 BUXpeBbIe CYETUHKH JUIS H3MEPEHHS pacxoa
TennoBble CUETYNKHU U TEIIIOBBIE MOIIHOCTH

Paszgen Il

MeTOIH)I I/I3MepeHHﬁ TCIUVIOBLIX MMapaMETpPoOB

Tema 2.1

TepmoMeTpus u u3MepeHue
TEMIIEPaTypbl

Jlexumst: TepMomeTpHst U U3MEPEHUE TEMIIEPATYPBI

I. Benenue A. OnpeneneHue TePMOMETPUHU U €€ 3HAUCHHE B
HayKe W ToBceIHeBHOM km3Hu B. McTopuueckuii 0030p
pa3BUTHUS TEPMOMETPHH U u3MepeHus Temreparypsl C. O630p
OCHOBHBIX IPUHITUIIOB U3MEPEHUS TEMIIEPATyPhI

II. OcHoBHBIE HIKaNB! N3MepeHus TeMieparypsl A. [lkana
Lenbcust 1. Ucropuyeckas cripaBKa U ONpPEAETICHUE Kb
Henwcus 2. [IpeumymectBa u HegocTaTku mkaisl Llenscus B.
[lkana ®apenreiita 1. UcToprueckas crpaBka 1 onpeieeHre
mkanel @apenreiita 2. [IpeumyiecTsa 1 HEAOCTATKH IKAJIBI
@apenreiita C. [lIxana Kensuna 1. Ucropudeckas crpaBka u
onpezaenenue nikansl Kenssuna 2. [lpenmymiectsa u
HenoctaTky mKanel Kenbsuna D. [Ipyrue mkaisl uamepeHus
temneparypsl (Pankun, Hetoton, Peomrop u ap.) 1. KpaTtkuit
0030p ¥ cpaBHEHHE C OCHOBHBIMH IIKanamu 2. [[pumeHeHne
9THX LIKaJ B crieruduyeckux 001acTsIx

III. OcHOBHBIE METOABI U3MEPEHNUS TEMIIEPATYPHI A.
Tepmonunamuueckuii Meron 1. Onmcanue
TEPMOJMHAMHUYECKOT'O PABHOBECHS U €T0 POJIb B U3MEPEHUU
Temneparypsl 2. [IpuMeHeHne TepMOIMHAMUYECKOTO METO1a B
HaYYHBIX M IPOMBIIUIEHHBIX 00nacTsax B. Pacimmpenue tena 1.
00630p METOZOB M3MEPEHHS TEMIIEPATYPHI C HCIIOIH30BAHUEM
pacimmpenus Bemectsa 2. [lpuMeps! pacIIMpUTETbHBIX
TepMOMETPOB U UX npuMmeHenue C. TepmoanekTpuaeckuit
Metof 1. Onmcanne NpuHIMIIA TEPMOIIIEKTPUIECKOTO
addexra 2. [IppumeHeHNE TEPMOITSKTPUIECKOTO METO/IA B
MIPOMBIIIEHHOCTH ¥ HAYYHBIX UCCIEAOBAHUIX

Tema 2.2

I[aT‘{I/IKI/I JaBJICHUS U

. Benenue A. 3HaueHue U3MepeHus JaBICHUS B HAYKE U




HU3MCPCHUC JaBJICHUA

texHonoruu B. O630p npruMeHeHNH H3MEpEHNUS 1aBICHHS B
pasnnuHbIX oTpacisix C. OCHOBHbIE NOHATHS U €IUHUIIBI
M3MEpEHMs JaBJIeHUs

II. ITpunnuns! u3MepeHus AaBaeHus A. MexaHuueckuii MeTof
1. Mcmonp3oBaHne IpUHITANA Te)OpMAITIH I H3MEPEHUS
nasiieHust 2. [Ipumepsl MEXaHUYECKUX JaTYMKOB AABJICHUS U
ux npuMmenenue B. Onexrpuueckuii metox 1. [IpuHumn
palbOThI AEKTPUIECKUX JATIMKOB IABJICHUS HA OCHOBE
addekra ITne3o 2. [IpumeHeHNE IEKTPUICCKUAX TaTINKOB
JaBJICHHS B aBTOMOOMIILHOM MTPOMBILIJICHHOCTH, MEAUIIMHE 1
npyrux oonactsax C. Kanauutusaeiil Metox 1. Onucanue
paloThI KallalUTUBHBIX AATYUKOB JIABJICHHUS HA OCHOBE
M3MEHEeHUs eMKocTH 2. [IpuMeHeHne KanauTHBHBIX JAaTYUKOB
JIaBJIEHHA B a9POKOCMHUYECKON MTPOMBILIUIEHHOCTH 1
TUAPABINYECKUX CUCTEMAX

III. TepMuyeckre METOIbI U3MEPEHUS AaBIEHUS A.
Hcnonp3oBaHue TepMOPE3UCTOPOB U TEPMUCTOPOB 1.
[TpuHnun paboTsl ¥ IPUMEHEHHE TEPMOPE3UCTOPOB U
TEPMHCTOPOB IS U3MepeHus naBieHus 2. [Ipumepst
MPUMEHEHUS B aBUAIIMOHHOW U He()Tera3oBoii
npomeluieHHocTy B. Mcnions3oBanue TepMmonap u
TepMoAatdukoB 1. O030p MpUHIUIIOB pabOTHI TEPMOTIAP H
TEPMOJATUMKOB IS M3MepeHus nasnenus 2. [Ipumenenne
TepMoIap U TePMOJIATYNKOB B THEBMATUYECKUX CUCTEMAX U
MUIIEBON MPOMBIIIIIEHHOCTH

IV. BeckOHTaKTHBIE METOIbI U3MEPEHHUSI 1aBICHUA A.
Hcnonp3oBanue onTuyeckux n1aTdyukoB 1. [puHmmn pabotsl n
MPUMEHEHUE ONTHYECKUX JATYMKOB JJI U3MEPEHUS AaBICHUS
2. IlpuMepsl IpUMEHEHUST B MEJULUHCKHUX YCTPOMCTBAaX U
Hay4yHBIX HccaenoBaHusIx B. Mcnonb3oBanne yiapTpa3ByKOBBIX
natunkoB 1. O030p NIPUHIKUTIOB PaOOTHI YIBTPAa3BYKOBBIX
JTaTYNKOB JJIs1 U3MepeHns AaBieHus 2. [I[pumenenne
YJIBTPa3BYKOBBIX JaTYNKOB B IPOMBIIUIEHHBIX CHCTEMAX U
THIPOTEXHHKE

V. KanubpoBka 1 TOYHOCTh H3MEPEHUI TaBIeHHS A.
BaxxHOCTH KannOPOBKH AATYUKOB JABJIECHUS U1 00eCIICUeHHS
TOYHOCTH U3MepeHuii B. MeTo bl KaJIMOPOBKY JaTYMKOB
naBieHud u ux npuMeHenune C. OneHKa TOYHOCTH U3MEPEHHH
JaByieHHs! U (aKTOPBI, BIMSIOMIME HA TOYHOCTh
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Paznen |11 | U3mepenne TemsioBoi ITonsTHE TEMIOBOM MOIITHOCTH
MOIIHOCTH M pacxojaa OrmpezerieHne TEIIOBOH MOIITHOCTH M €€ 3HAUYCHHE B
TETUIODHEPI e THUKE

DopmyIbl 1J1sI pacyeTa TeIIOBOM MOIITHOCTH

MeTtonapl u3MeEpEHUs TEIIOBON MOIITHOCTH

[Ipsambie 1 KOCBEHHBIE METO/IbI U3BMEPEHUS TEIJIOBOM
MOIIIHOCTH

Hcnonp30BaHme TEIUIOBBIX CUETYNKOB U KAIMOPOBKA ISt
W3MEPEeHHS TEIUIOBOW MOIIIHOCTH

Nsmepenune pacxona »KUAKOCTH

Bunbl n3MepuTenbHBIX YCTPOUCTB IS ONIPEACIICHUS pacxoaa
KUIAKOCTH

[TpuHnU paboThl U 0COOCHHOCTU IPUMEHEHUS PA3TUYHBIX
TUIIOB Pacxo/0MepPOB

Nzmepenne ypoBHS KUIAKOCTH

Mertop1 M3MEpeHHsT YPOBHS KUIKOCTH B pe3epByapax u
€MKOCTSIX

[IpumeHeHne ynbTpa3ByKOBBIX, PAINOYACTOTHBIX H JPYTUX
THTIOB YPOBHEMEPOB

3.4. Opranu3zanusi cCaMOCTOATEIbHOW pabOThl 00YYaIOLIUXCS

CamocrosrenbHas paboTa CTyAeHTa — o0s3aTeNbHasl 4acTh 00pa3oBaTeIbHOIO Ipoliecca,
HampaBJIeHHAs HAa  Pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY M JIMYHOCTHOMY
caM0o00pa30BaHUIO, Ha IPOEKTUPOBAHHE JajbHeilero oO0pa30BaTeNbHOIO Mapupyra u
po(hecCuOHATILHON Kapbephl.

CamocrosrenbHas paboTa 00ydaroMXCs 0 JUCLUIUIMHE OPraHU30BaHa Kak COBOKYIHOCTh
AyJUTOPHBIX W BHEAYAMTOPHBIX 3aHATHH M paboT, 00ECHeYyMBAIOMIMX YCHEIIHOE OCBOCHHE
JUCLUTUIMHBL.

AymuTopHasi caMmocTosiTenbHas paboTa O0y4aromuxcs MO JAWCHUIUIMHE BBHIMOJHSACTCS Ha
y4eOHBIX 3aHATHUSX 10 PYKOBOACTBOM IIperojiaBaTeNlss M IO €ro 3aJaHuio. AyIUTOpHas
camocTosTeNnbHas paboTa oOyyaromuxcst BXOAUT B 00N 00beM BpEMEHHU, OTBEIEHHOTO y4eOHBIM
IUIAHOM Ha ayIUTOPHYIO pabOTy, ¥ PerIaMEeHTHPYETCsl paClMCaHuEeM YUeOHBIX 3aHATHI.

Breaynutopnas camoctosTenbHas padoTa 00yJaromuxcs — IlaHupyemasi yaeOHast, HayqHo-
UCclieoBaTeNIbCcKasi, MpakTHyeckass paboTa oOydaroIuxcs, BBIIOJHSAEMas BO BHEAyIUTOPHOE
BpeMs 10 3aJaHUI0O W TIPH METOAMYECKOM pPYKOBOJCTBE TIpenojaBareis, HO 0e3 ero
HEMOCPECTBEHHOTO yYacTHs, paClICaHUEM YUeOHbBIX 3aHATHHI HE peraaMeHTUPYeTCs.

BueaynuropHas camoctosiTesnibHas paboTa 00yJaromuxcsl BKIIOYAeT B ce0s:

- MOJIFOTOBKY K JIEKLIUSAM M MPAKTHUYECKUM 3aHATHUAM, 3a4ET;

- M3Yy4YEeHHE YUeOHBIX OCOOUI;

- U3yueHHe pa3/iesioB/TeM, He BBIHOCUMBIX Ha JIEKIIMA CaMOCTOSTENIBHO;

- HanyMcaHue TeMaTHYECKHUX J0KIa0B, pedepaToB Ha NPOOIEMHbIE TEMBI;

- MOJITOTOBKA K IPOMEKYTOUHOM aTTecTalli B TEUCHHE CEMECTpA.

CamocrosarenbHass pabora 0OyyaloIIMXCsl C Y4acTHeM IMpernojiaBarens B (GopMe HHOM
KOHTakTHOM paloThl MpeaycMaTpuBaeT TPYIINOBYIO W (WIM) HWHAMBHAyaJbHYIO paboTy
00y4aromyMuUCs U BKIIIOYAET B ceOsl:

- MPOBE/ICHUE WHIMBHUIYaJIbHBIX W TPYNIOBBIX KOHCYJABTAIMH TI0 OTACIHHBIM
TeMam/pasjiesiaM JUCIUTIINHBI,

- IIPOBEJICHUE KOHCYJIbTALU NIEPE]] 3a4ETOM.
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[lepeuenb pasjiesnoB/Tem/, MOJHOCTHIO WIM YaCTHYHO OTHECEHHBIX HA CaMOCTOSITEIbHOE
U3YYEHHUE C MOCIEIYIOIIUM KOHTPOJIEM:

Buasl u gopmbl

HaunmeHnoBaHnue pa3jaejiaa KOHTPOJIBHBIX é
/TeMBI JUCIMILIHHEI, MepOonpHUsITUHIl §
Ne BbIHOCHMBbIE HA 3agaHus 1J1sl CAMOCTOSITEJILHON PadoThI (YYHMTBHIBAIOTCS s
CaMOCTOATEJIbHOE NPHU NPOBEACHUHU =t
u3yueHue TEeKyIero <]
KOHTPOJI5) ==

Pazpnen | OcHOBBI N3MepeHuil 1 TPpUOOPHI

Tema 1.1 Benenue B IToAroTOBUTH KOHCIIEKT YCTHBIH OIIPOC; 6
TEIJIOTEXHUYECKHE MIEPBOMCTOYHHKA; MTOATOTOBKA K KOHTpOJIbHAsS
A3MEpEHUS JIEKIIMSM U IPAKTUYECKUM 3aHSATHSM; pa0bora.

MOJrOTOBUTHCSA K KOHTPOJIbHOM padoTte
1 YCTHOMY OITPOCY.

Tema 1.2 OCHOBHbIEC IPUHLIUIIBI [ToAroToBUTH KOHCIIEKT YCTHBIN OIIPOC; 6
paboThl U3MEPUTENBHBIX | IEPBOMCTOYHMKA; TOATOTOBKA K KOHTpOJIbHAsS
npubopoB JIEKLIMSAM U MPAKTUYECKUM 3aHATHUSM; pabora.

MOJrOTOBUTHCS K KOHTPOJIbHOM padote
U YCTHOMY OIIPOCY.

Paznen Il MeTtoabl u3MepeHNii TeNJI0BBIX NapaMeTPOB

Tema 2.1 Tepmomerpus u IToaroTOBUTH KOHCIEKT YCTHBIN 0IIPOC; 6
U3MEpEeHNe [IEPBONCTOYHHKA; IIOATOTOBKA K KOHTPOJIbHAS
TEMIIEPATYPEI JIEKIWSM U IPAaKTUYECKUM 3aHATHUSM; pabora.

MOATOTOBUTHCS K KOHTPOJIBHOM paboTe
1 YyCTHOMY OIIPOCY.
Tema 2.2 JaTuuky AaBieHUs U [ToAroToBUTH KOHCIIEKT YCTHBIN OIIPOC; 6
V3MepeHHe JaBIeHUs MIEPBOMCTOYHHKA; TTOATOTOBKA K KOHTpOJIbHAS
JIEKIUSAM U MPAKTUYECKUM 3aHATHSAM; pabora.
MOJITOTOBUTHCS K KOHTPOJILHOM padote
Y YyCTHOMY OITPOCY.
Paznen |11 | U3mepenne TemioBoii | [IoAroTOBUTH KOHCIIEKT YCTHBIH OTpOC; 30

MOIIHOCTH M pacxoaa

MEPBOMCTOYHHKA; MTOJITOTOBKA K
JICKIIUSAM U HpaKTI/I‘IeCKI/IM 3aHATHAM,
MMOATOTOBUTHCS K KOHTPOJIBHOM padoTe,
pedepary ¢ npe3eHTaIuei U YCTHOMY
orpocy.

KOHTPOJIbHAS
pabora;
pedepar ¢
Mpe3eHTalueH.
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KOMIIETEHIIU, CACTEMA M IIIKAJIA OIEHUBAHMS

PE3YJIbTATBI OBYUEHMUS 11O JUCHUIIVIMHE, KPUTEPUU OHEHKHU YPOBHA COOPMHUPOBAHHOCTHU

4.1. CooTHeceHUE IUIAHUPYEMBIX PE3yJIbTaTOB 00yUYEHUs C YPOBHIMHU COPMUPOBAHHOCTH KOMIIETEHIIU I
Yposun Hrorosoe Onenxka B IMokasarenan ypoBHsi c()OPMHPOBAHHOCTH
chopMHUpPOBAHHOCTH KOJINY€eCTBO MATHOAIHLHOU = = =
~ YHHUBEPCAJIbHON(-bIX) ob01enpogeccnoHATbHOM(-bIX) npogeccHoHAIbLHON (-bIX)
KoMmeTeHmum(-i) 0a/10B cucremMe . . .
B 100-6a1LHOi O T KOMIeTeHIuM (-ii) KOMIIeTeHIM I KoMIeTeHunu(-i)
cucreme TeKymeii u G LS
. NJI-OTIK-6.1 WJI-TIK-1.3
10 pe3yJbTaTaM NPOMEKy TOYHOM MI-OLK-6.2
TeKyled u aTTecTalUu A- -
NPOMEKyTOYHOM W/I-OIIK-6.3
arTecTanuu UJ-OIIK-6.4
BBICOKHIA 3a4TEHO OO0yyaromuiics: OO0yyaromuics:

- OTJIMYHO IEMOHCTPHUPYET
YMEHUE BBIIONHATh H3MEPEHUS
3NIEKTPUIECKUX U
HERIEKTPUUECKUX BEJIMYHH C
BBICOKOH TOYHOCTBIO U
MOBTOPSIEMOCTBIO B 00JIACTH
TEIUIOTEXHUYECKUX U3MEPEHUH U
npudopoB,;

- Ipo¢)eCCUOHAIBHO UCTIONIB3YET
crienyaibHbIe PHOOPHI,
WHCTPYMEHTHI 1 000pyI0BaHME
JUTS U3MEPEHHS DIIEKTPUIECKUX U
HEBJICKTPUUECKUX BEJTUYUH;

- TPaMOTHO HCIIOJIb3YET
JOKYMEHTALMIO 1 HOpMaTHBHBIE
aKThI, CBA3aHHBIE C U3MEPEHHUEM
ANEKTPUIECKUX U
HEDJIEKTPUYECKUX BETMYHMH Ha
00BEKTax TETIOIHEPTeTUKH U
TEIUIOTEXHUKH,

- TPaMOTHO JAEMOHCTPUPYET
YMEHHE TIPOBOJIUTH 00Pa0OTKY H
MHTEPIIPETALNIO JaHHBIX,
BKJIIOYAs BEIYUCIICHUE CPETHUX
3HAYEHUH, CTAHIAPTHBIX
OTKJIOHEHH, TOrPEIIHOCTEN U
JIOBEPUTEIIbHBIX UHTEPBAJIOB
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- 3¢ (heKTHBHO aHATM3UPYET U
WHTEPIPETUPYET MOTYICHHBIE
pe3yJbTaThl U3MEPECHUN B
00J1aCTH TETUTOTEXHUYCCKUX
M3MEPECHHUI U TIPHOOPOB.

MOBBIIIIEHHBINA

3a4TCHO

OO0yyvaromuiics:

- IGMOHCTPUPYET yMEHHE
BBITIOHSTH U3MEPEHHS
ANEKTPUIECKUX U
HEDJICKTPUUECKUX BEJIMYMH C
BBICOKOM TOYHOCTBIO U
MTOBTOPSIEMOCTHIO B OOJIACTH
TCINIOTEXHHUYCCKUX I/ISMepeHI/Iﬁ u
nprOOpPOB, HO HE YCBOWII BCE
HE0O0XOIMMbIE KOHIIETIIIH U
(haKThI, OH MOXKET MPOIYCTHTD
Ba)KHBIC JCTAIN W CeaTh
HETOYHBIE BHIBO/IHI;

- ACTIONB3YET CIIEIUAIbHBIC
npuOOPEI, HHCTPYMEHTHI U
000pyI0BaHUE ISl U3MEPEHHUS
ANEKTPUIECKUX U
HEDIIEKTPUIECKUX BEIIMIHH, HO
COBEpIIIACT OMHUOKHU B
JIOTUYECKOM BBIBOJIE WITH
HENPaBUILHO apTyMEHTUPYET
CBOM UAC€H, YTO MOXET IPHUBECTU
K HETOYHOU OLICHKE;

- ACTIOJNIB3YET TOKYMEHTAIIHIO H
HOPMATHBHBIC aKThbl, CBA3aHHBIC C
HU3MCPCHUEM DJICKTPUUCCKUX U
HEBJICKTPUUECKUX BEJIMYMH Ha
00BEKTax TETIOIHEPTeTUKH U
TCIUIOTEXHUKH, HO HC YYECTh
Ba)KHBIE aCIEKThl KOHTEKCTA,

OO0yvaromuiics:

- IEMOHCTPUPYET YMEHHUE
MIPOBOANTE 00pabOTKY U
HWHTEPIPETALUIO JaHHBIX,
BKJTIOYAasl BEIYMCIICHUE CPETHUX
3Ha4YECHHUH, CTAaHJAAPTHBIX
OTKJIOHEHH, TOrPEIIHOCTEN U
AOBCPUTCIIbHBIX UHTCPBAJIOB, HO
MOXXET UMCThb HCIIPABUJIbHYTO
CTPYKTYpY WJIN OPTraHU3aLUI0
CBOEH pabOTHI, YTO MOXKET
3aTPYAHUTHL IOHUMAHUEC U
OLICHKY €r0 apryMeHTaLuH.




12

KOTOpbIE MOT'YT OKa3bIBaTh
BJIMSHUE HA OLICHKY,

- aHATTM3UPYET U
WHTEPIPETUPYET NOTyUCHHBIE
pe3ynbTaThl U3BMEPEHUN B
00J1aCTH TETIIOTEXHUYECKUX
WU3MEpEeHHH U TPHOOPOB, HO C
HETIOJIHBIM IIOHUMaHUEM
COLIMOKYJIbTYPHBIX,
HUCTOPUYECKUX WIIH
MOJIMTHYECKHUX (PaKTOPOB.

0a30BBIN

3a4TCHO

OO0yyvaromuics:

- IEMOHCTPUPYET YMEHHE
BBITIOJIHATE U3MCPCHUA
ANEKTPUIECKUX H
HEDIIEKTPUIECKHUX BEIIMIHH C
BBICOKOM TOYHOCTBIO U
MTOBTOPSIEMOCTHIO B OOJIACTH
TEIUIOTEXHUIECKIX U3MEPEHUH U
npruOOpPOB, HO MOJIATACTCS TOJIBKO
Ha OTPaHNYEeHHOE KOJIMYECTBO
WMCTOYHUKOB HH()OPMAITUU HITH
WCTIONB3YET UCTOYHUKHI
HEIOCTaTOYHO HAJICKHBIC WIIN
HeaKTyaJbHbIE, €TO OIIEHKA
MOJKET OBITh HETTOITHOW WIIH
HETOYHOM,

- UCTIONIB3YET CIeNUaNbHbIC
MpUOOPHI, HHCTPYMEHTHI U
000pyI0BaHUE ISl U3MEPEHHUS
ANEKTPUUECKUX U
HEDIIEKTPUYCCKUX BEIIMIHH, HO
HE MPEJOCTaBISET JOCTATOUHOE
KOJMYECTBO IIPUMEPOB UIIN
JTOKA3aTeNIbCTB B TIOICPIKKY

OO0yyvaromuiics:

- IEMOHCTPUPYET YMEHHUE
NPOBOJHUTH 00PabOTKY U
HMHTEPIPETALNIO JAHHBIX,
BKJIFOYAsl BEIYMCIICHUE CPETHNAX
3HAQ4YE€HHUH, CTAaHJAAPTHBIX
OTKJIOHEHH, TOTPEIIHOCTEN U
JIOBEPUTENBHBIX NHTEPBAJIOB, HO
HE MPUMEHSTHh CUCTEMaTHUYEeCKUI
MOJIXOJ] K OIIEHKE, HE yYUTHIBas
pa3INyYHbIE ACIIEKTHI WX HE
MIPOBOJST HEOOXOAUMBIE
CPaBHEHHS, UYTO MPUBOIUT K
MTOBEPXHOCTHON WIIN
HEJ0CTAaTOYHO MOJTHOM OLIEHKE.
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CBOMX YTBEPXKJCHHUH, €ro OIlCHKA
MOJKET OBITh HEIOCTATOYHO
000CHOBaHHOW MM
yOeIUTEIILHOM;

- UCTIONB3YET JOKYMEHTAIIHIO U
HOPMATHBHBIE aKThI, CBI3AHHBIC C
MU3MEPEHHUEM AJICKTPUUCCKHUX U
HEBJICKTPUYECKUX BETUYMH Ha
00BEKTaX TETIOIHEPTETHKH U
TETUIOTEXHUKH, HO JIOITyCKaeT
MHO’KECTBO OIMNOOK B
opdorpadun, MyHKTyaINH HIH
rpaMMaTHKE, 3TO MOXKET
HETraTUBHO CKa3aThCs Ha
BOCIIPHSATHY €r0 paboThI U
OIICHKE;

- aHAJIM3HUPYET U
HHTEPIPETUPYET MOTYICHHBIE
pe3ynbTaThl U3BMEPEHUN B
00J1aCTH TETUIOTEXHUUCCKUX
M3MEPEeHHIA U TIPUOOPOB, HO
MOJKET HEMPABHIBLHO
HCIIONIb30BaTh TEPMHUHBI HITH
MTOHATHSI, YTO MOYKET MPUBECTH K
HEIOCTATOYHOI TOYHOCTH HITU
SICHOCTH €T0O OICHKH.

HU3KUHN

HEC 3a4TCHO

OO0yyarouics:

— JIEMOHCTpPHpYET (pparMeHTapHbIe 3HAHHWS TEOPETHUECKOTO M IMPAKTHYECKOTO MaTepHhall, IOMyCcKaeT
rpyObIe OIMIMOKH TPH €0 U3JIOKEHUH Ha 3aHATHSIX U B X0JI€ IPOMEXKYTOUYHOMN aTTEeCTAIHH;

— HCTBITHIBAET CEPBHE3HBIC 3aTPYAHEHUS B MPUMEHEHHH TEOPETHUECKUX TIOJNIOKEHUHA TIPH PEIIeHHH
MPaKTHIECKUX 3a7ad MPo(hecCHOHaIbHON HAPaBIEHHOCTH CTAHIAPTHOTO YPOBHS CI0KHOCTH, HE BIIaJEET
HEOOXOIUMBIMH JIJIs1 3TOTO HABBIKAMU U TIPUEMAMH;

— HE CMOCOOEH MPOaHATU3UPOBATH 3a/1a9Y;

— HE BIIaJIeeT MPUHITUIIAMH PEIEHUs 3a/ay;

— BBITOJIHACT 33JJaHUs TOJILKO MO 00pa3ily U MO PYKOBOJCTBOM IMPEIOIaBaTENs;
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— JomycKaeT TpyOble OMMOKH TPH ONpPENeNIeHHH HACANbHBIX TEPMOIMHAMHUYECKHX IUKIOB, HE 3HAET
MapaMeTphl COCTOSHUS PabOYero Teja U TEPMOJANHAMHUYECKHE TTPOIIECCHI.

S. OIIEHOYHBIE CPEJICTBA JJ11 TEKYIIETO KOHTPO.JI1 YCOIEBAEMOCTH U TPOMEXKYTOYHOM
ATTECTAIIMH, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCSA

[Ipu mpoBeneHUM KOHTPOJS CAMOCTOATEIbHOM PadOThl OO0y4aroUIMXcs, TEKYIIEro KOHTPOJIA U NMPOMEKYTOYHOW aTTecTallud MO y4yeOHOMH
mucuuiuinHe  «TeruioTexHu4eckue H3MEpeHus M HPUOOpBI» MPOBEPSETCS YPOBEHb C(HOPMHUPOBAHHOCTH Yy OOYYArOIIMXCS KOMIIETCHIMH H

3aIlJITaHUPOBAHHEBIX PE3YJIbTATOB 06yquI/15{ 10 JUCHUIIIMHE, YKAa3aHHBIX B pa3aciic 2 HaCTOHH_[eﬁ IMporpaMmal.

5.1. @opMblI TEKyIIEro KOHTPOJSA YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aaHUMN:

Ne DopMBbI TEKYyLIEro IIpHMeEpE THIOBBIX 3aTaHR dDopmupyemas
I KOHTPOJIs KOMIIeTeHIH

1 | - ycTHEII onpoc 1mo 1. Kakoe 3Ha4eHHE UMEIOT U3MEPEHHS B HAyKe U TEXHUKE? OIIK-6
pazneny «OCHOBBI 2. Yto Takoe TOYHOCTh M3MEPECHUI U KaK OHA OINPEIeIsIeTCs? W-0OI1K-6.1
U3MEPEHUH U TPHOOPHI» 3. Kakue eauHUIIBI H3MEPEHUS TEMIIEpaTyphl BB 3HAeTe? NA-OITK-6.2

4. Kakue oCHOBHBIE METO/II N3MEPEHHS JaBJICHHUS CYIIECTBYIOT? NA-OIIK-6.3
5. Kak paboTaroT MexaHHYECKUE TaTIUKH JaBICHUS? NA-OIIK-6.4
6. Yro takoe apdexT [1be30 U Kak OH UCIONB3YETCS B TaTYMKAX JTaBIICHUS? MK-1:

7. Kakwue nmpuHIUTIEI paOOTHI KATAIIUTUBHBIX JIaTYMKOB JIABJICHUS B 3HaeTE? WUJI-T1K-1.3
8. Kaxue 6ecKOHTaKTHBIE METOJIbI H3MEPEHUS IaBICHUS CYLIECTBYIOT?

9. Yro Takoe KaJIMOPOBKA JaTYMKOB JABJICHHUS U 3a4€M OHA HyXHa?

10. Kakwue ¢pakTopbl MOTYT BIUSTH HA TOYHOCTH U3MEPEHUH JaBlIcHHS?

2 | - ycTHBIH ompoc 1o 1. Yro Takoe TEIUIOBBIE TAPAMETPHI U IOUEMY HX U3MEPEHUE BAXKHO? OIIK-6
pazneny «MeTroasl 2. Kakue 0CHOBHBIC TEIUIOBBIC MTAPAMETPhI CYIIECTBYIOT? W-0OI1K-6.1
M3MEPEHUH TETTOBBIX 3. Kakumu MeTonaMu MOKHO H3MEPSTh TEMITEpaTypy? N-OITK-6.2
apaMeTpoB» 4. Yto TaKoe NUPOMETpPHI U KaK OHU paboTaroT? NA-OIIK-6.3

5. Kak nmpoucxoaut uaMepeHne TEIIONPOBOTHOCTH U TEIIOEMKOCTH? W-0OI1K-6.4
6. Kakue MeTo/ bl HCHIOIB3YIOTCS IS H3MEPEHHMS TEIUIOBOTO MOTOKA? TIK-1:

7. Uro Takoe TepMoIaphl U KaKk OHU MPUMEHSIOTCS 715l U3MEPEHHsI TEMIIepaTyphl? UA-TIK-1.3
8. Kak paboTtaioT TepMOpE3UCTOPHI U KaKHE NX MPEUMYILECTBAa U HEAOCTATKU?

9. Kakumu MeToaMHi MOKHO U3MEPSTh HHPpAKpPaCHOE M3ITyYSHUE U TEITIOBOE U3Ty4YeHue?

10. Kak npoucxouT u3MepeHne BIKHOCTH M KaKHe TATYUKU UCIOIB3YIOTCS JUIsl ATOM 1esn?
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No DopMBI TEKYIIEro PS5 T Popmupyemasn
I KOHTPOJI KOMIIeTeHIHA
3 | - ycTHBIH onpoc 1o 1. Yro Takoe TemIoBas MOITHOCTH U TIOUYEMY €€ U3MEPEHHE BAKHO? OIIK-6
pazneny «3mepenue 2. Kaxkue MeTOABI HCHONB3YIOTCS IJIs1 K3MEPEHHUS TEIUIOBON MOIIHOCTH? NA-OIIK-6.1
TETJIOBOM MOIITHOCTH U 3. Uro Takoe KaquOpOBKa MPUOOPOB JJIsl K3MEPEHUS TEIUIOBOIM MOITHOCTH U 3a4eM OHA Hy)KHa? W-OIIK-6.2
pacxoa 4, Kak paboTaroT TEIIOBBIC H3MEPUTENbHBIC TPHUOOPHI Ha OCHOBE () (eKTa TEILIOBOTO W-OIIK-6.3
npeoOpazoBanus? N-0OI1K-6.4
5. Kakumu MeTomamMu MOKHO H3MEPSTh PACXOJl TETJIOHOCUTENS? [K-1:
6. Uro Takoe ynbTpa3ByKOBbIC PACXOJOMEPHI H KaK OHM paboTaloT JJIsl U3MEpeHHsl pacxoaa? WUA-TIK-1.3
7. Kak npoucxoIuT uaMepeHue pacxoa raza U Kakue npruOopbl UCTIONB3YIOTCS s 9TOM 1enn?
8. Uro Takoe morepu TeIuIa U KaK UX MOKHO U3MEPSITH?
9. Kaxkumu MeTomaMu MOKHO U3MEPSTh SHEPronoTpedIeHNE B CHCTEMax OTOIUICHHS U
OXJAKACHHA?
10. Kakum 00pazomM MOKHO U3MEPSThH TEMJIOBYI0 MOITHOCTD B IIPOMBIIIUICHHBIX MPOLIECCAX U
SHEpreTuke?
4 | - KOHTpOJbHAS paboTa 1. Yro Takoe M3MepeHHE U KaKOBa €ro PoJib B HAYKe U TEXHUKE? OIIK-6
o paznaeny «OCHOBBI 2. Yro Takoe TOYHOCTh U3MEPECHUN U KaK €€ ONPEICIIUTh? W-OI1K-6.1
WU3MEpPEeHHUH U IPUOOPEI» 3. Kakue ocHOBHBIC €IMHUIIBI N3MEPEHHS BPEMEHH, JITUHBI, MACCHl H YHEPTHH Bl 3HaeTe? NA-OIIK-6.2
4. Kakue oCHOBHbBIE METOABI U3MEPEHUS TEMIIEPATyPhl CYIIECTBYIOT M B KAKUX O0JIACTSX OHU NA-OIIK-6.3
MIPUMEHAI0TCA? NA-OITK-6.4
5. Uro Takoe IaBieHHE U KAKUMHU METOJIaMU €r0 MOXKHO H3MEPATH? TIK-1:
6. Kak paboTaroT MexaHHUYECKUE ATIUKH JABICHUS U UTS KAKUX IeJIel UX UCTIONB3YIOT? WUJI-T1K-1.3
7. Uro takoe a3 dekT [Tbe30 U Kak OH MPUMEHSIETCS B JATYUKAX JIABICHUS?
8. Kaxkue MeTobI H3MEpeHUs JaBlieHHs HE TPEOYIOT KOHTAKTa C H3MEpIeMoid cpeioii?
9. Uro takoe KaIMOPOBKa JATYMKOB U TOYEMY OHA BayKHA JJIS1 TOUHOCTH U3MEPEHHH?
10. Kakwue ¢pakTopbl MOTYT BIUSTh HA TOYHOCTh U3MEPEHUI U KaK UX MOJKHO y4eCTh P BEIOOpE
puOOPOB U3MEpEeHHUs?
5 | - KoHTpONBHAs paboTa 1. Yro Takoe TEIIOBBIE MAPaMETPhl U KAKOBA MX POJIb B HAYKE M TEXHUKE? OIIK-6
o paszzaeny «Meroabl 2. Kaxumu MeTosaMu MOKHO U3MEPSTh TEMIIEPATYPY U B KaKUX 00JIaCTsIX OHU IPUMEHSIOTCA? NA-OIIK-6.1
WU3MEPEHUN TEIIIOBBIX 3. Uro Takoe MUPOMETPHI U KaK OHHM PabOTAIOT JJIsi K3MEPEHUS BHICOKHX TeMIIepatyp? NJ-OTIK-6.2
MapamMeTpOBy 4, Kakumu METOJaMHU MOKHO H3MEPATH TETUIONPOBOIHOCT U TETUIOEMKOCTh BEIIECTBA? W-0OI1K-6.3
5. Uro Takoe TepMomaphl U Kak OHU MPUMEHSIOTCS ISl U3MEPEHHS TeMIIEPaTyphl? UA-OIIK-6.4
6. Kak paboTaroT TepMOPE3UCTOPHI U B KAKUX 00JIACTSIX UX UCIOJb3YIOT? TIK-1:
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7. Kakumu MeTomaMu MOKHO U3MEPSTh HHPPAKpaCHOE M3ITyYeHNE U KaK OHU IPUMEHSIOTCS B NA-TIK-1.3
pa3nUYHbIX 00MacTax?
8. Uto Takoe BIAKHOCTh M KAKUMH METOZAMH €€ MOXKHO U3MEPSITh?
9. Kaxkue naT4uKy NCTIONB3YIOTCS sl U3MEPEHUS BIAKHOCTH B BO3IyXe U IOYBe?
10. Kakum 00pa3oM MOKHO M3MEPSITh TEIJIOBOM MOTOK M B KAKUX cepax 3To MpUMeHseTcs?
6 | - xoHTpONBHAs paboTa 1. Yro Takoe TeroBas MOITHOCTh U KAKOBa €€ POJIb B TEXHUKE M SHEPTeTHKE? OIIK-6
o paszeny «/3mepenue 2. Kakumu MeToIaMi MOKHO U3MEPSTh TEIJIOBYIO MOIITHOCTh U B KAKMX 00JIACTSX OHU W-OIIK-6.1
TEMJIOBOW MOILHOCTH U MIPUMEHSIOTCS? NI-OI1K-6.2
pacxona» 3. Uro Takoe pacxo/ TEIUIOHOCUTENS M KAKUMHU METOIaMHU €r0 MOXKHO U3MEPSATH? W-OI1K-6.3
4. Kak paboTatoT yIpTpa3ByKOBBIE PACXOJOMEPHI M B KAKMX CUCTEMAaX OHU MPUMEHSFOTCS? NA-OIIK-6.4
5. Kakumu MeTomamMu MOKHO H3MEPSATH PacXoj ra3a ¥ Kakue MPUOOPHI HCITONB3YIOTCS IS 3TOH IK-1:
nenun? WN/-TIK-1.3
6. Uro Takoe moTepu TeIIa U KaK UX MOKHO H3MEPATH?
7. Kaxumu MeTomaMu MOKHO U3MEPSITh SHEPronoTpeOIeHNE B CHCTEMax OTOILUICHHS U
OXJaXKIECHUS?
8. Kaxum 00pa3oM MOKHO U3MEPSTH TEINIOBYIO MOIIIHOCTH B MIPOMBIIIIJIEHHBIX ITpoIieccax u
SHEpreTuke?
9. Uro Takoe sHepreTHUYECKHid OaJaHC M KaK OH CBSI3aH C M3MEPEHUEM TEIUIOBOH MOITHOCTH?
10. Kakumu npubopamu U METOJaMH MOYKHO U3MEPATH PacXo/] TETUIOHOCHTEIISI B CUCTEMaX
LEHTPaAJIBLHOIO OTOIUICHHS?
7 | - maboparopHas pabora 1. Yro Takoe KaJMOPOBKA N3MEPUTEIHHBIX TPUOOPOB U 3a4€M OHA IPOBOIAMUTCS? OIIK-6
Ha Temy «KanuOpoBka u 2. Kaxkue MeTO/BI HCTIONB3YIOTCS MPU KATUOPOBKE N3MEPUTEIHHBIX TPUOOPOB? NA-OIIK-6.1
HaCTpoiika 3. KaxoBbI OCHOBHBIE IIarH MIPY TPOBEJCHUN KATMOPOBKU Npubdopa? N-OITK-6.2
U3MEPUTEIBHBIX 4. Kakumu cnoco6amMu MOXKHO ITPOBEPUTH TOUHOCTH U3MEPUTENBHOT0 npudopa? NA-OIIK-6.3
puoOOpOB» 5. Uro Takoe MOrpeniHoCTh H3MEPEHUs U KaK OHA CBS3aHA ¢ KaJHOpOBKOW pubdopa? NA-OITK-6.4
6. KaxoBbl 0OCHOBHBIE TPeOOBaHHS K CTAHJAAPTHBIM 3TaJOHAM NPH KaIuOpoBKe? MK-1:
7. Kak npoBoauTCs HACTPOWKA U3MEPHUTEIHHBIX MPUOOPOB U YeM oHa oTiindaercs ot kanuoposku? | MI-T1K-1.3
8. KaxoBbl OCHOBHBIE METOABI HACTPOUKH NPUOOPOB U B KAKHX CIY4asX OHH NPUMEHSIOTCS?
9. Kakwue (akTopbl MOTYT BIHSATH HA TOYHOCTH H3MEPEHUH MTPHOOpPa Mocie KanOpOBKH U
HaCTpOMKu?
10. KakoBbl OCHOBHBIE IPEUMYILECTBA MTPOBEICHHS KATMOPOBKH U HACTPOMKH N3MEPUTEIHHBIX
puOOPOB B 1a00paTOPHON pabOTe WIIM MPOMBIIUICHHBIX YCIOBHSIX?
8 | - maboparopnas padora 1. Yrto Takoe TEIUIOBBIC apaMETPhl U IIOYEMY UX HU3MEPEHUE BaXKHO? OIIK-6
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Ha Temy «M3mepeHue 2. Kaxkue 0CHOBHBIE THIIBI TETNIOBBIX JaTYUKOB CYIIECTBYIOT U JUISl YETO OHU UCIIOIB3YIOTCS? NA-OIIK-6.1
TEIIOBBIX TTAPaMeTPOB C 3. Kak paboTtaioT TepMOdTIEKTPHUECKUE JATYUKH U KaK U3MEPUTH TEMIIEPaTypy € UX MOMOIIBIO? NA-OIIK-6.2
HCTIOJIb30BaHUEM 4. Yto Takoe TEPMOPE3UCTOPHI M KaK OHH IMPUMEHSIOTCS IS H3MEPCHUS TEIIOBBIX ITApaMeTPOB? WI-OIIK-6.3
TETIOBBIX JATYNKOBY 5. Kakumu npuHIMTAME paboTarOT TEPMOIIaphl M KAKOBEI X MPEUMYIIIECTBA U OTPaHUICHUS? WI-OIIK-6.4
6. Kaxum 006pa3oM MOKHO U3MEPUTH TEMIIEPATYPY C MOMOIIBIO HH)PAKPACHBIX TaTYUKOB? [K-1:
7. Kak paboTaroT mupoMeTphl U KaK OHU MPUMEHSIOTCS U1 U3MEPEHUS BEICOKHAX TeMIiepatyp? WUA-TIK-1.3
8. Kakumu MeToqaMu MOXHO U3MEPSTh TEIIOBOE M3IyUYeHHE M KaKue TaTINKHU UCTIONb3YIOTCS IS
9TOM 11enu?
9. Kakum 00pa3oM MOKHO U3MEPSATH BIAKHOCTh BO3/yXa C UCIOJIb30BAHMEM TEIUIOBBIX JAaTYHMKOB?
10. Kakue daxTopbl MOTYT BIUSATH HA TOUHOCTh U3MEPEHUH C TIOMOIIBIO TEIJIOBBIX JaTYMKOB U KaK
HX MOYKHO YYeCTh MPH MPOBEJICHAN KCIIEpUMEHTa?
9 | - naboparopnas pabora 1. KakuMu meTogamMu MOXKHO U3MEPATH TEMIEpaTypy B 1a0OpaTopHOi pabore? OIIK-6
Ha Temy «/3mepenne 2. Yro Takoe TepMOMETp U KakK OH paboTaer? NA-OIIK-6.1
TEMIIEPATYPHI C 3. Kak paboTaroT pTyTHBIE TEPMOMETPHI U B KAKUX CITyYasX UX MPUMEHSIOT? NA-OIIK-6.2
HCIIOJIB30BaHUEM 4. KakuMmu METOAaMHU MOKHO U3MEPSITh BEICOKHE TEMIIEPATYPHI B IKCIIEPUMEHTaX? NA-OITK-6.3
Pa3ITUYHBIX METOIOB» 5. Uro Ttakoe nH}ppakpacHas TS PMOMETPHUS U KaK OHA MPUMEHsieTCs Al u3Mepenus remneparyper? | U-OITK-6.4
6. Kak paboTaroT TepMomnapbl 1 KaKOW IPUHITAI UX paOOTHI OCHOBAH HA SBIICHUH IK-1:
TepMOodJIeKTpruecKoro 3¢dexra? NA-TIK-1.3
7. Kakumu MeToIaMH MOKHO U3MEPSTh TEMIIEPATYPY B KPUOTCHHBIX YCIOBUSX (OYCHb HU3KHE
TeMIepaTypsl)?
8. Uro Takoe TepMOIIOIMMEDPHI U KaK OHU MCIIOJIB3YIOTCS I U3MEPEHHS TeMIIEPaTyphI?
9. Kak pabortaioT TepMOIaTYMKN Ha OCHOBE TIOYIIPOBOIHUKOBBIX MaTEPUAIOB U KaKUE UX
npeumyiecTna’?
10. Kakue dakTopbl MOTYT BIUSATH HA TOUHOCTh U3MEPEHUS] TEMIIEPATYPhI IPH HCIIOJIb30BAHUH
Pa3NMYHBIX METOJIOB U KaK HX MOKHO y4YeCThb NPH MPOBEICHUH J1a00paTOpHOH paboThi?
10 | - nabopatopHas paboTa 1. Kakwue MeToIbl MOXXHO HCIIOIB30BATh [T U3MEPEHHS JaBIICHUS B TAOOPATOPHBIX YCIOBUSIX? OIIK-6
Ha TeMy «3MepeHue 2. UYro Takoe MEXaHMYECKHE AaTUMKHU JaBJICHUS U KaKk OHU paboTaroT? NA-OIIK-6.1
JTABJICHUA C 3. Kakum 06pa3om paboTaroT Mb€30PE3UCTUBHBIC JATYNKU AABICHUS U B KAKMX 00JIACTAX UX HJI-OIIK-6.2
MCIIOJIb30BaHUEM MIPUMEHSIOT? N-OIIK-6.3
Pa3INYHBIX JaTYUKOBY» 4. Kakue MeTonpl N3MEPEHHS JABICHNUA HE TPEOYIOT KOHTAKTa C H3MEPSEMOM cpeoit? N-OITK-6.4
5. Uro takoe MukpoaaekTpoMexannueckue cucreMsl (MOMC) u Kak OHH IPUMEHSIOTCS IS [K-1:
V3MEpEeHMUs JaBICHNU? NA-TIK-1.3
6. Kakxumu npuHIHIamMu padoTarOT MbE30JICKTPUIESCKUE ITATYUKY JIABJIICHHS U B KAKHX CITyYasx
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OHU MIPUMEHSIOTCSI?
7. Uro Takoe eMKOCTHBIE JATYMKH JABJICHHS U KaK OHH (DyHKIUOHUPYIOT?
8. Kakum 00pa3oM MOKHO H3MEPHUTH JIABJICHHE C MCIIOIb30BAHIEM YIIbTPa3BYKOBBIX TaTIYHKOB?
9. Kaxkue (akTOphl MOTYT BIUATH HA TOYHOCTH H3MEPEHHS JTABICHUS C TIOMOIIBIO PA3TMYHBIX
JATYMKOB M KaK UX MOYKHO y4eCTh B JabopaTopHoii pabore?
10. Kakue npenMyIiecTBa 1 OTpaHWYEHHS CYIIECTBYIOT ITPH HCHOIBb30BAHUY PA3IMIHBIX JaTINKOB
IUIs1 U3MEPEHUS AaBJICHUS ?
11 | - nabopatopHas paboTa 1. Kakumu MeTonamMu MOXHO U3MEPSTh TEIUIOBYIO MOILITHOCTD B JIAOOPATOPHBIX YCIOBHAX? OIIK-6
Ha Temy «/3mepenne 2. Yro Takoe METOI MPSIMOTO H3MEPEHUS TETJIOBOM MOIIIHOCTH U Kak OH paboTaet? NA-OIIK-6.1
TETUIOBOM MOIIHOCTH C 3. Kakumu nmpuHIMnamu paboTaetT METO] OIIpeeNIeH s TeIIIOBOM MOIITHOCTH Ha ocHoBe m3Mmepenust | MJI-OITK-6.2
HCITOJIb30BaHUEM pacxojia TeTUIOHOCHUTEsA? W-0OI1K-6.3
Pa3IUYHBIX METOOBY 4. Yro Takoe METOJ ANEKTPUIECKOr0 HarpeBa u Kak OH MPUMEHSETCS I H3MEPEHUS TEeTJIOBOM NA-OIIK-6.4
MOIIHOCTH? [K-1:
5. Kakum 00pa3oM MOKHO M3MEPUTh TEIJIOBYIO MOITHOCTh C UCIIOJIb30BAHUEM TEIUIOBBIX KaMep WA-TIK-1.3
WM KaJIOPUMETPOB?
6. UYro Takoe METOABI N3MEPEHHsI TEIIONPOBOJHOCTH U KAK OHH MOT'YT OBITh CBSI3aHBI C
OTIPEICIICHHEM TEIJIOBOM MOIITHOCTH?
7. Kak pabotaer MeTo/ M3MEpEHUsI TETIOBOI MOITHOCTH Ha OCHOBE N3MEPEHHS N3MEHEHUS
TEeMIIepaTyphl BemecTBa?
8. Kaxumu npubopamu 1 METOJaMH MOXXHO U3MEPHUTH TEIUIOBYIO MOIIHOCTh B POMBIIIJICHHBIX
nporeccax?
9. Kakwue (akTopbl MOTYT BIHATH HA TOYHOCTh H3MEPEHHUS TETUIOBON MOIIIHOCTH C MCIIOIb30BAHUEM
Pa3NUYHBIX METOJOB U KaK X MOKHO y4ecTh B JabopaTopHOH pabote?
10. Kakue npenuMyIecTBa U OrpaHUYEHUs CYIECTBYIOT MIPU MCIIOIB30BAHUH PA3IMYHBIX METO/I0B
M3MEPEHMUSI TETIOBOM MOITHOCTH?
12 | - nabopartopHas pabota 1. Kakumu MeTogamMu MOXHO U3MEPATH pacxo]l pabounx cpes B 1a0OPaTOPHBIX YCIOBHSIX? OIIK-6
Ha TeMy «3MepeHue 2. UYro takoe 00bEeMHBIN pacxo] U KaKUMH IPUOOPaMHU €T0 MOYKHO MU3MEPSIThH? NA-OIIK-6.1
pacxojia pabodnx cpen ¢ 3. Kakum 00pa3om pabOTarOT JaTUYMKU AABJICHUS M KaK MX MOXXHO MCIIOJIb30BATh JJIs U3MEPEHUS W-OI1K-6.2
HCITOJIb30BAaHUEM pacxojia ra3a Wid KUIKOCTH? W-0OI1K-6.3
Ppa3nuYHbBIX TPHOOPOBY 4. Yto TaKkoe yJIbTPa3ByKOBbIE PACXOAOMEPHI U KaK OHU IIPUMEHSIOTCS I U3MEPEHHUS pacxoia UA-OIIK-6.4
pabounx cpen? TIK-1:
5. Kaknmu MeTomamMu MOKHO H3MEPSATh MAacCOBBIM pacxXo/l ¥ KaKue MPUOOPHI HCTIONB3YIOTCS ISl WA-TIK-1.3
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3TOM 1enu?

6. UYro Takoe BUXpEBBIE PACXOAOMEPHI U KaK OHM PadOTArOT AJISl K3MEPEHHS pacxoja ra3a Win
KUITKOCTH?

7. Kakum 00pa3oM MOKHO H3MEPUTH Pacxo pabodnx cpell C HCIOIb30BaHNEM TYPOMHHBIX
pacxoomepoB?

8. Kak paboTaroT qaTunky OTOKa Ha OCHOBE 3(dekTa Kopronnca u Kak OHU IPUMEHSFOTCS IS
M3MEPEHHs pacxoja pabounx cpen?

9. Kakue (hakTopsl MOTYT BIHATH HA TOYHOCTH U3MEPEHHUS pacxo/ia pabouux cpe ¢ MOMOIIBI0
Pa3NUYHBIX TPUOOPOB M KaK MX MOXKHO y4ecThb B JabopaTopHoii padoTe?

10. Kakne npenMyIecTBa U OTpaHUICHHS CYIIECTBYIOT TP UCTIOIB30BAHUH PA3IMYHBIX TPHOOPOB
JUIsL I3MEPEeHHs pacxona pabouux cpexa?

13 | - pedepar mo paznery 1. BseaeHne B U3MEpEHHE TEIIOBOM MOIITHOCTH U PacXoja. OIIK-6
«3Mepenue TemnoBoi 2. OcCHOBHBIE TTOHATHS U OTIPEIEIICHNS B U3MEPEHNH TEIIOBOM MOIIHOCTH U PacXoa. NA-OIIK-6.1
MOIIIHOCTH U PacxoJIa 3. MeTop! NpsSMOTo U3MEPEHHS TEIJIOBOH MOIIHOCTH. N-OI1K-6.2

4. MeTo/bl ONPEACICHHS PAcX0/ia TSIDIOHOCUTEIIS ISl U3MEPEHUS TEIIIOBOM MOIIHOCTH. H/I-OIIK-6.3
5. H3mepeHne TemI0BOH MOITHOCTH C UCTIOIH30BAHMEM TETLTOBBIX KaMep M KaIOPUMETPOB. NA-OIIK-6.4
6. TepMO3IEKTPUYSCKUE METOIbI U3MEPEHHUSI TETUIOBOM MOIITHOCTH M Pacxo/a. MK-1:

7. IIpe303meKTpUYECKUEe METOIbI U3MEPEHUS TEIIIOBOI MOIIIHOCTH U Pacxoa. NA-TIK-1.3
8. YIbTpa3ByKOBBIE METOMBI H3MEPEHUS TEIIOBOI MOIIHOCTH U PacXoia.

9. TypOuHHBIE METOIBI U3MEPEHUS pacxoa pabounx cpen.

10. BuxpeBbie METO/IbI U3MEPEHUS Pacxojia padodmx cpe/l.

11. M3mepeHne MaccoBOTo pacxo/ia TeIIOHOCUTETIS.

12. V3mepeHue pacxofa ra3a ¢ MOMOMIbIO TATYNKOB JaBICHUS.

13. M3mepeHue pacxoja )KUJAKOCTH ¢ UCIIOJIb30BAaHUEM JaTYUKOB JIABJICHHMS.

14. Tepmormnapsl B ©3MEPEHUH TEIIOBOI MOIIIHOCTH U PacXoja.

15. M3mepeHune TeroBoi MOIITHOCTH B KPUOTEHHBIX YCIIOBHSIX.

16. UnadpakpacHas TepMOMETPHS B U3MEPEHUH TETIJIOBON MOIITHOCTH.

17. V3MepeHue TeroBOi MOIHOCTH C HCTIIOJIb30BAHMUEM METOJIOB TETLIONPOBOTHOCTH.

18. IlpakTudeckre acleKThl H3MEPEHHUS TEIIIOBON MOIIHOCTH U Pacxo/ia B 1a00OpaTOpHBIX yCIOBUSX.

19. BausHue oKpyXarolei cpeabl Ha TOYHOCTh U3MEPEHUS TEIIOBOM MOIITHOCTH.

20. ITorpeuHocTy U3MEPEHUs TEIJIOBOH MOIIIHOCTH U PAcX0/a M CIIOCOObI MX KOMITCHCAI[UH.

21. MeTpoJiornyeckue aclieKThl H3MEPEHHUs TEIIOBOH MOIITHOCTH M Pacxo/ia.
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22. [lpuMeHeHUe U3MEPEHUI TEIUIOBOI MOIIHOCTH U PACX0/1a B IPOMBIIUICHHOCTH.

23. Poib u3aMepeHus TEIIOBOK MOITHOCTH M Pacxojia B SHEPreTHIeCKOi 3(h(HEeKTHBHOCTH.
24. TenpeHMH Pa3BUTHUSI METOJOB H3MEPEHHUS TETIIOBOW MOIIIHOCTH H PACX0/Ia.

25. 3akiroueHHe: BAXKHOCTh M MIEPCIIEKTUBBI M3MEPEHHS TEIUIOBOW MOIIHOCTH M PACX0JIa.

5.2. Kpurepuu, nikanasl OEHUBAHUS TEKYIIET0 KOHTPOJISA YCIIEBAEMOCTH:

HaumeHoBanne
OLICHOYHOI'0 IIkanbl OeHNBAHUS
(Kgll:igf)z]:jm- Kpurtepun oueHuBanus
e 100-6aaabHast IIsTnbéanabHast
cucremMa cHCcTeMa
MepOoNnpUSATHS)
YcTHBIiT onpoc OTBET YYEHHKA MOJIHBII, CAMOCTOSITENbHBIN, IPAaBUIIbHBIN, H3TI0XKEH JTUTEPaTyPHBIM 5
SI3BIKOM B OTIPE/IEJICHHOM JIOTHYECKO MOCIeI0BATENbHOCTH, PACCKa3 COMPOBOKIAAETCS
HOBBIMH IIpUMEpaMH; yJaluiics o0HapyUBaeT BepHOE MOHUMaHHUE (HU3NUECKON
CYLTHOCTH pacCMaTpUBAEMbIX ABJIEHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JaeT
TOYHOE ONpE/IeNIEHUE U UCTOIKOBAHNE OCHOBHBIX MOHITHUMN, 3aKOHOB, TEOPHIA,
MPaBUIBHOE OTpeaesieHne GU3NUECKUX BETUUNH, X SIMHHIL U CIIOCOO0B N3MEPEHMS;
yJaluiicss yMeeT IPUMEHUTh 3HaHHSI B HOBOW CUTYaIlMH ITPY BBIIIOJTHEHUH
MIPaKTUYECKUX 3a/IaHui, 3HAET OCHOBHBIE TIOHATHS U YMEET ONEePHUPOBATh UMHU TIPU
pelLIeHNH 33/1a4, IPABUIIBHO BBIMIOJHSIET YEPTEXKH, CXEMBI U TpavKH, COMyTCTBYIOLINE
OTBETY; MOXET YCTAHOBUTH CBA3b MEXAY U3yUacMbIM U paHEe H3YUEHHBIM MaTEpHaIoM
Mo Kypcy (GU3UKH, a TAKIKE C MATEPUAIOM, YCBOCHHBIM MPH U3YyYEHUU JIPYTUX
MIpeIMETOB;
OTBET yJIOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OIEHKY "5", HO COEPKUT 4

HETOYHOCTH B U3JIOKEHUH (PAKTOB, ONpe/ieNieHUH, IIOHATUH, O0BSICHEHNH B3aUMOCBSI3Ell,
BBIBOJIaX U PELICHUH 33/1a4, HETOYHOCTH JIETKO UCIIPABJISIFOTCS IIPU OTBETE Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI; yYaIUiCs HE UCIOIb3YET COOCTBEHHBIN IJIaH OTBETA,
3aTpyJHSETCS B IPUBEICHUN HOBBIX IIPUMEPOB, U IPUMEHEHUH 3HAaHUH B HOBOM
CUTYyalLluH, €J1a00 UCIIOJIb3YET CBSI3U C paHee U3yUEHHBIM MAaTEPUAJIOM U C MaTepHaJIoM,
YCBOEHHBIM IIPU U3YYEHHUH IPYTUX MPEIMETOB.
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HaumeHoBanne
OLICHOYHOI0 IIkajabl oHeHUBAHUS
(Kggigf;l:;‘m- Kpurepun oneHuBaHus
100-6anabpHas [aTudanabHas
e cucremMa cucremMa
MepOonpHUATHS)
OoblIas 4acTh OTBETA YAOBJIETBOPSIECT TPEOOBaHUAM K OTBETY Ha OLICHKY "4", HO B 3
oTBeTe 00HAPYKUBAIOTCS OTAEIbHBIE IPOOEIIbl, HE MPEISITCTBYIONINE AAIbHEHIIEMY
YCBOEHHIO ITPOTPAMMHOI0 MAaTEPUaIa; YIalIUics OOHAPY)KUBAET IOHUMAaHUE YI€OHOTO
MaTepHaja Mpyu HeJOCTAaTOUYHON TTOTHOTE YCBOCHUS MMOHATHI WK
HETIOCJIEI0BATEIbHOCTH H3JI0KEHHS MaTepraa, yMeeT MPUMEHSTh MOTy4YeHHbIE 3HAHUS
IIPU PEIIEHUH MIPOCTHIX 3a/1a4 C UCIOJIB30BaHUEM TOTOBBIX (POPMYJI, HO 3aTpynHSIETCS
TIPH PEIICHUHN Ka9eCTBEHHBIX 3a/1a4 M 337124, TpeOyonmx npeodpa3oBanus GopMyil.
OTBET HENPaBWIbHBIN, TOKAa3bIBAET HE3HAHUE OCHOBHBIX MOHSTHI, HETOHUMaHUE 2
N3yYCHHBIX 3aKOHOMEPHOCTEH U B3aUMOCBS3€el, HEyMEHHE paboTaTh C yUeOHUKOM,
pemaTh KOJIMYECTBEHHBIC M KaUeCTBEHHbIC 3aJaull; yJalluiics He OBJIae] OCHOBHBIMU
3HAHWSIMU ¥ YMEHUSIMH B COOTBETCTBUH C TPEOOBAHHUSIMU MPOTPAMMBEL.
J1ab0paTopHas paboTa BBITOJIHEHA B IIOJIHOM 00beMe C COOJTIOICHIEM HE00X0IMMO 5

JlaboparopHas pabora

MIOCJIE/IOBATEILHOCTH MPOBEACHHS OIBITOB M U3MEPEHHH; yYalIHHCs CAMOCTOSATEIBHO U
panMoHaIbHO CMOHTHPOBAI HEOOXOIMMOE 000PyI0BaHHE, BCE OIIBITHI IIPOBEN B
YCIOBHUAX U PEIKHUMaAX, O6eCHe'—II/IBaIOIIII/IX IMOJIY4YCHUC TMTPABUJILHBIX PE3YJIBbTATOB U
BBIBOJIOB; COOJIIO1a) TpeOOBaHUs O€30MMaCHOCTH TPY/1a; B OTYETE NPABUILHO U
aKKypaTHO BBITTOJIHIII BCE 3AIMCH, TAOIHIIBI, PUCYHKH, YePTEKH, TpaduKu, BEIYUCICHNUS;
MPaBMIBHO BBHITOJIHWII aHAJIU3 MOTPEIIHOCTEH; MPaBUIBHO ONPEIENNII LENb OIbITA,;
BBITTOJIHUIT paboTy B ITOJTHOM 00beMe ¢ COOII0IeHUEM HEOOX O TMOM
MIOCJIE/I0OBATEILHOCTH MPOBEICHHS OITBITOB M U3MEPEHHH; CAaMOCTOSTEIILHO U
panMoHaIbHO BBIOpAI M TOATOTOBHII IS OIIBITAa HEOOX0AUMOe 000pyI0BaHKe, BCe
OIIBITHI ITPOBEJI B YCIIOBUAX U PCIKUMAX, O6eCHe‘II/IBaIOIIII/IX MMOJIYy4YCHUC PEIYJIbTATOB U
BBIBOJIOB C HAHOOJIBIIICH TOYHOCTHIO; HAYYHO TPAMOTHO, JIOTHYHO ONUCAJ HAOII0ICHHS
1 c(hopMyITHPOBAIT BHIBOBI U3 ONBITA. B mpeicTaBiIeHHOM OTYeTe IPaBHIBHO U
AKKYypaTHO BBIIIOJIHWII BCE 3aIlMCH, Ta6HI/IHBI, PUCYHKH, l“pa(bI/IKI/I, BBIYUCJICHHUA U CACIall
BBIBOABI; ITPOABJIACT OPraHU3allUOHHO-TPYA0BbBIC YMCHUA (HO]I}Iep)KI/IBaCT YUCTOTY
pabouero MecTa 1 MOPSA0K Ha CTOJIE, SKOHOMHO HCIOJNB3YET PACXOAHbIE MaTEpPHAIIbI).
OKCHIEPUMEHT OCYHUICCTBIIACT 110 IJIaHY C YUCTOM TEXHUKHU 0€30MacHOCTH U ImpaBuJI
paboThI ¢ MaTeprajIaMi U 000PY/TOBAHHEM.
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BBITTOJIHEHHE JIAOOPATOPHOM PadOTHI YOBIETBOPSET OCHOBHBIM TPEOOBAHHSM K OTBETY
Ha OleHKy "5", HO yJamuics TOMyCTHI HeIOUYeThl WA HeTpyObIe OMTNOKH, HE
TIOBJIMSBIINE HA PE3yIbTATHI BEITOTHEHHS PAOOTHI; ONBIT MPOBOIMII B YCIOBHAX, HE
00€eCcTeYnBaONINX JOCTATOYHON TOYHOCTH N3MEPEHUIT; WK ObLIO AOMYIICHO ABA-TPU
HEJ04eTa; WIX He 0oJiee OAHON HerpyOol OIMOKK U OJTHOTO HEJI0YETa, HITH
HKCIIEPUMEHT MIPOBEICH HE IMOJHOCTHIO; WIIM B ONMCAHUU HAOIIOICHUI U3 OMBITA
JOTYCTHJI HETOYHOCTH, BBIBOJIBI C/ICNIAJI HEMIOJIHBIE.

4

pe3ysbTaT BBEIIOIHEHHOH YacTh 1ab0paTOpHON pabOTHl TAKOB, YTO MO3BOJISIET MOMYYUTh
MPaBWJIBHBINA BBIBO, HO B XOJI€ IPOBEACHUS OIBITA M N3MEPEHUI OBUTH JOIYICHBI
OIINOKH; TIPABHIIBHO OMPEIEIIUII IIEJTb OMBITA; pabOTy BBIOIHSET IIPABIILHO HE MEHEE
YeM HAaroJIOBHHY, OJJHAKO 00EM BBITIONTHEHHOH YacTH TaKOB, YTO MO3BOJISIET HOIYIUTh
MPaBUIBHBIEC PE3YIBTATHI U BEIBOJBI TI0 OCHOBHBIM, IPUHIMIUAAILHO BAXKHBIM 33a4aM
paboThL; WM TOI00P 000PyAOBaHUS, 00BEKTOB, MATEPHAJIOB, a TAK)KE PAOOTHI IO
HayaJry ONbITa IPOBEJI C HOMOIIBIO YUUTEIST; WK B XOJI€ IPOBEACHHS OIBITA U
W3MEpPEHUH ObUIH TOMYIIEHBI OIIMOKH B OTIMCAHUU HAOMIOACHUH, (HOPMYITHPOBAHUN
BBIBOJIOB; OIIBIT ITPOBOJIMJICS B HEPALMOHAIBHBIX YCIOBHSX, YTO MPUBEIIO K TOITyIEHHIO
PE3yNIBTAaTOB C OOJIBIIEH MOTPENTHOCTHIO; WITM B OTYETE OBLIH JOMYIIEHBI B 00IIei
CJIO)KHOCTH He OoJiee ABYX OIIMOOK (B 3aIHMCAX €AUHUII, N3MEPEHHUSAX, B BHIYHCIICHUSIX,
rpadukax, TabIUIAX, CXeMax, U T.J.) He TPUHIUITHAIILHOTO JUIS JaHHOH paboThI
XapakTepa, HO MOBJIHABIINX Ha Pe3yJIbTaT BHIOJIHEHHMS; IOMYCKaeT rpy0yro ommoKy B
XO0JIe KCTIeprMeHTa (B 00BsICHEHUH, B 0OpMIICHHH PAOOTHI, B COOJIIOJICHUY TPABUIT
TeXHHUKH 0€30IIaCHOCTH IpH paboTe ¢ MaTepuaiaMu 1 000pYI0BaHUEM ), KOTOpPAst
UCIIPABJISIETCS IO TPEOOBAHUIO YUHUTEIIS.

PE3YJIbTaThl BHIIIOJITHCHUA na60paTopH0171 pa60TI>I HEC IIO3BOJIAIOT CACIATh HpaBI/IJ'ILHI:»Iﬁ
BbIBO, USMCPCHUS, BBIYUCIICHUS, Ha6HI-OZIeHI/I$[ IIPOU3BOJUINCH HEIIPABUIIBHO,; HE
OIpeaACINII CAMOCTOATECIIBHO IICJIb OIbITA, BBITIOJTHUII pa60Ty HEC IIOJIHOCTBIO, HE
MMOATOTOBUII HYKHOC O60py,I[OBaHI/Ie 1 00bEeM BBITTOJTHEHHON YacTu pa6OTLI HE
IMO3BOJIACT CACIaTh MPaBUJIbHBIX BBIBOJAOB; UJIU OIILITBI, U3SMEPECHUA, BBIYHUCIICHUS,
Ha6JHOlleHI/I$I IIPOU3BOUIINCH HEIIPABUJIBHO,; WJIM B XOJI€ pa6OTLI N B OTUCTC
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00HAPYKIITUCh B COBOKYITHOCTU BCE HEJIOCTATKU, OTMEUYCHHBIC B TPSOOBAHUAX K OI[CHKE
"3"; nomyckaet aBe (1 6osee) rpyOble OMIHOKH B XOZ€ SKCIIEPUMEHTa, B O0BSCHEHNH, B
oopMIIeHUHN pabOTHI, B COOIIOICHUH TPABIII TEXHUKH 0€30TTaCHOCTH TIPH padboTe ¢
BEIIECTBAMH U 00OPYIOBaHUEM, KOTOPBIC HE MOXET UCIPABUTH JIAXKE 110 TPEOOBAHUIO
YUUTEII.

[Ipumeyanus.

Bo Bcex cirydasix omeHKa CHU)KAETCs, €CIM YUSHHK He coOIroIall TpeOOBaHUH TEXHUKH
0€e30macHOCTH NPH MPOBEICHUN 3KCIIEpUMEHTa. B Tex ciryuasx, Korna yJammincs
MOKa3aJl OPUrMHANBHBIN TOAXO K BBIIIOJIHEHHUIO Pa0OTHI, HO B OTYETE COAEPKATCS
HE/IOCTATKH, OIICHKA 32 BHIMOJIHEHUE PaOOTHI, [0 YCMOTPEHHUIO YUUTEIsS, MOKET OBITH
MIOBBIIIEHA 10 CPABHEHMIO C YKa3aHHBIMU HOPMAaMHU.

KonrponbHas padota

CcZIeJIaH MepeBoA eANHUI] BeeX (pu3nueckux BennunH B «CH», Bce He0OXoauMble JaHHBIE
3aHECEHBI B YCIOBUE, IPABUIILHO BBIIIOJHEHBI YEPTEKH, CXEMBbI, I'PadUKH, PUCYHKH,
COILyTCTBYIOIIIME PELIECHUIO 3a/]a4, cieJlaHa IIPOBEPKa [10 HAUMEHOBAHUSM, [IPABUIBHO
MIPOBEIEHBI MATEMATUYECKUE PACUEThI U 1aH MOJHBIN OTBET; Ha KAUECTBEHHBIC U
TEOPETUUECKUE BONPOCH! JaH MOJIHBIH, HCUEPIBIBAIOILNI OTBET JIUTEPATYPHBIM SI3IKOM
B OIIPENEJIEHHOM JIOTHYECKOH IIOCIEA0BATEIBHOCTH, YUAIUNACS IPUBOAUT HOBBIE
MIPUMCEPLI, YCTAHABJIMBACT CBA3b MCKY U3YyUaCMbIM U paHCC U3YyYCHHBIM MaTCprUaioM
0 Kypcy (U3UKH, a TAKXKE C MaTEPUAIOM, YCBOSHHBIM NP U3yUYEHUH JIPYTUX
MPEeMETOB, yMEET MPUMEHNUTH 3HAHUS B HOBOHM CHUTYaIlMH; Yy4Yallluicsi OOHapyKHUBaeT
BEpHOE MMOHUMaHNe (PU3HMYECKON CYITHOCTH PaCCMaTPUBAEMBbIX SIBJICHUH 1
3aKOHOMEPHOCTE, 3aKOHOB U TEOPHil, AaeT TOUHOE ONpEAETICHUE U UCTOJIKOBAHUE
OCHOBHBIX ITOHSTHUH, 3aKOHOB, TEOPHA, a TAK)Ke MPAaBIIILHOE ONpeaeaeHne Gu3ndeckux
BEJIMYMH, MX €IAHMI] ¥ CIIOCOO0B M3MEPEHUS.

paboTa BHITIOJIHEHA MTOJIHOCTHIO WiIH He MeHee 4eM Ha 80 % oT oO0beMa 3aanus, HO B
HeH UMEIOTCS HeI0UEThl U HECYIIECTBEHHBIC OITMOKH; OTBET Ha KAYECTBEHHBIC U
TEOPETUUCCKUEC BOIIPOCHI YIOBJICTBOPACT BBIICTICPCUUCIICHHBIM Tpe6OBaHI/I$IM, HO
COJICPKUT HETOYHOCTH B U3JIOKCHHUH (DAKTOB, OMpeneNeHui, MOHATUH, 00BSICHEHUH
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B3aUMOCBSI3€H, BRIBOJAX U PEIICHUU 33]a4; YUaAIIUICs UCTIBITRIBACT TPYIHOCTH B
MPUMEHEHUH 3HaHUH B HOBOM CUTyalluy, HE B IOCTATOYHOM MEpE UCIOJIb3YET CBA3ZH C
paHee U3y4YeHHBIM MaTEepHaIOM M C MATEPUAIOM, YCBOSHHBIM TP N3YYEHUH IPYTHX
MIPEAMETOB.

paboTa BBIMIOJHEHA B OCHOBHOM BEPHO (00BHEM BBITOTHEHHOW YACTH COCTABIISIET HE
MeHee 2/3 oT 001ero oo0beMa), Ho IOMyIICHBI CYIIeCTBEHHbIE HETOYHOCTH; yIaIIANCs
oOHapy’KMBaeT MOHNMaHHEe y4eOHOTO MaTepHalia MPHU HEAOCTATOYHOH MOJTHOTE
YCBOECHMS MIOHATHN U 3aKOHOMEPHOCTEN; YMEET IIPUMEHATH I10JIy4YEHHbIC 3HAHMS 1Y
PELICHUH IPOCTHIX 3aa4 C HCIOIb30BaHUEM TOTOBBIX (hOPMYJI, HO 3aTPYAHSAETCS MIPU
pELIeHNH Ka4eCTBEHHBIX 33/1a4 U CIIOKHBIX KOJIMYECTBEHHBIX 331a4, TPEOYIOIINX
npeoOpazoBaHus GopMyII.

paboTa B OCHOBHOM HE BBINOJIHEHA (00bEM BBIMOJIHEHHOW 4acTH MeHee 2/3 oT o0Iero
o0beMa 3a/1aHKs); yJal[Micst TOKa3bIBACT HE3HAHUE OCHOBHBIX MOHSTHH, HETOHUMaHHUE
M3yYEeHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBSI3€H, HE YMEET peniaTh KOJINIECTBEHHbIC U
Ka4ueCTBEHHBIE 3a/Ia4H.

Pedepar

Brimonnenne paboTs B cpok. [IpaBunbHOCTE odopmitenus. CoriacHo TpeOoBaHHUIM
I'OCT. CtyzneHT 3HaeT OCHOBHBIE TEPMUHBI, IPUMEHSEMBIE B COBPEMEHHBIX CUCTEMAX
sHeprocoepexeHus Ha 0a3e HETPAIUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOUHHUKOB
SHEPTUU, TECOPETUICCKHUE OCHOBHI M 3aKOHOMEPHOCTH MMPOU3BOICTBA BOJIOPO/IA,
BO3MOJKHBIE TTEPCIIEKTHBBI 1 OCHOBHBIE HAIIPABIICHUS Pa3BUTHUS SHEPTeTHIECKOM
TEXHOJIOTHH Ha 0a3e HETPAJUIIMOHHBIX U BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUH.
CTyIeHT IEMOHCTPUPYET YMEHHUE: IPUMEHSTh Pa3IMuHbIC MOIX0bI K aHATU3Y
nocrapyicHHOU B Pedepare npoGiembl. CTyIEHT BiIaJIceT HAaBbIKAMH CaMOCTOSTEIILHOTO
OBIIAJICHHSI HOBBIMHU 3HAHUAMH B 00JIaCTH TEXHOJIOTHH TTOYYCHHUS, XPAHSHUS U
TPAHCIIOPTUPOBKH SHEPTOPECYPCOB, UCIIONB3YSI COBPEMEHHBIE TEXHOJIOTHUMN; CITOCO0aMHU
crcTeMaTr3aiy 1 00001eHus] HHGOPMAIIHH 110 BOIpocaM MpodheCCHOHATBHOM
JIESATEIbHOCTH.

BrimonHenue paboThl ¢ ono3gaHueM B 2 Henenu. HesHaunTensHoe OTKIIOHEHHE OT
TpeOOBaHUIl B YaCTH CTPYKTYPHOI'O HanoJHeHUs padoThl. HesHauuTenbHbIe Ipo0esibl B
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3HAHUSAX OCHOBHBIX TEXHOJOTUYCCKHX TEPMUHOB U POPMYITHPOBOK. Jlomyckaer
HE3HAYNTEIhHBIE OIMMOKH B aHAIN3E W MHTEPIPETAIINN TOCTABICHHOMN MPOOIEMBI.
JlommyckaeT He3HaUNTEIbHBIE OMTHMOKH B XOZIe OTBETA Ha BOIIpOcC Ipu 3ammure Pedepara;
HE3HAYNTEIbHBIC HETOYHOCTH B ()OPMYITUPOBKAX.

Brinonnenue pabotel Oosiee 2 Henenb. [ pyboe HapylieHre TpeOOBaHUit 110
othopmieHUI0. 3HAYUTENIBHBIE TPOOETHI B 3HAHUSIX OCHOBHBIX TEXHOJIOTHYECKUX
TEPMHUHOB U (JOPMYIHPOBOK, AOMYIIEHNE TPYObIX OMMUOOK, OMMOKH B IpodiIemMe
pa3BUTHS HETPAJAUIIMOHHBIX U BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTUHU U X TEXHOJIOTHH.
JlommyckaeT 3HauUTeNbHBIE IPOOEIBI B ONPEEIeHIH TEXHOJIOT UM, OIINOKH B €€
MHTEPIPETAINH, OIIMOKN B TOHUMAaHUH CYIIHOCTH ¥ ITPOOIEMBI pa3BUTHS,
HETPAJMIUOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB DHEPTHU M MX TEXHOJIOTHH.
3HavynTeNbHbIC TPOOEITBI B X0/I€ OMMCAHUS TEXHOJIOTHH; 3HAYUTEIbHBIC HETOYHOCTH MPH
3amute Pedepara

BricTaBnsercst o0y4aroreMycsi, KOTOPBIA He 3HAeT OONbIIEH YaCTH MPOrPaMMHOTO
MaTepuaa, A0MyCcKaeT CYIIECTBCHHbIC OIMOKH, HEYBEPEHHO, C OOJIBITUMHU
3aTPpYAHCHUSAMU BBITIOJIHACT NIPAKTUYCCKUC pa6OTBI Ha 3aHATHUAX U DK3aMCHEC.

5.3. IIpomexyTrouHas aTTecTauys:

dopmMa NPOMeKYTOUHOM THnoBbIe KOHTPOJIbHbIE 32IaHUSI U MHbIE MATEPUAJIBI

aTTecTanuu

JJIsl IPOBE/IEHNs] MPOMEKYTOUYHOM aTTECTAIUN:

3a4eT B MUChbMEHHOMN
(dhopMe 110 Bompocam

Kakue MeTo/1pl H3MEpeHHs TEIUIOTEXHUYECKHUX ITapaMeTPOB CYIIECTBYIOT?
Uro Takoe TepMOMETPHSI U KaKue MTPUOOPHI UCIIOIB3YIOTCS Il M3MEPEHHUS TeMIIepaTyphl?
Kak paboTatoT pTyTHBIE TEPMOMETPHI U B KAKUX CIIydasiX UX IPUMEHSIOT?
Urto Takoe AATYNKH NaBICHHUA U KaK OHH WCTIOJB3YIOTCS U N3MEPEHMSI JaBICHNS?
Kaxumu MmeTonamMu MOXHO U3MEPATH TETUIOBYIO MOIIHOCTD M Pacxof?
Uro Takoe TepMoOIapsl U Kak OHU padoTaroT?
Kaxumu MeToiaMu MOXKHO U3MEPATH YPOBEHD U PacXo KUAKOCTEN?
Kak paboTatoT BUXpeBbIe pacX0OMEPHI U B YeM HX MpenMyIecTBa’

o~No g~ wN P
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9. Yro Takoe KaJOpUMETPHI U KaK OHU NMPUMEHSIOTCS JUI H3MEPEHHS TEIUIOBOH MOIITHOCTH?

10. Kakumu MeTomaMu MOKHO H3MEPATh CKOPOCTBh M pacxo]] Bo3ayxa?

11. Yro Takoe yapTpa3ByKOBBIE pacCXOIOMEPHI U KaK OHU paboTaroT?

12. Kakumu MeTolaMu MOYKHO HU3MEPSTh TNIOTHOCTh U BA3KOCTD KUAKOCTEH?

13. Yto Takoe MaHOMETPHI U KaK OHH UCIIONB3YIOTCS U U3MEPEHHS TaBICHHS?

14. Kak paboTaroT nbe30pe3UCTUBHBIC TATYMKHU JABICHUS U B KAKUX 00JACTSAX UX MPUMEHSIOT?

15. Yro Takoe AaTUMKU TETUIONPOBOAHOCTH M KaK OHU MCHOJIB3YIOTCS I U3MEPEHHS TEIMIIOTEXHUUECKUX TapaMeTpoB?

16. Kakum ob6pa3zom paboraet HHPpakpacHas TEPMOMETPHS U B KAKUX CUTYaIUSIX €€ MOXKHO TIPUMEHSTH?

17. Yrto Takoe MaHOMETPHI ¢ TIABAIOMIEH ITKAION U KaK OHH paboTaroT?

18. Kakumu MeToaMu MOKHO U3MEPSITh TEMIIEPATYPy B BEICOKOTEMIIEPATYPHBIX YCIOBUSIX?

19. Yo Takoe natuuku audpepeHaaIbHOTO JaBIEHUS H KaK OHU IPUMEHSFOTCS?

20. Kak paboTaroT TepMOAATYNKN Ha OCHOBE TOJIYITPOBOIHUKOBBIX MAaTEPHAIIOB?

21. Yro Takoe KaIMOpOBKa U HACTPOMKA U3MEPUTEIHHBIX TPUOOPOB U MOUYEMY 3TO BaXKHO?

22. Kakue (hakTopbl MOTYT BIHATH HA TOYHOCTh M3MEPEHUH TETNIOTEXHUYECKUX MapaMeTPOB M KaKk UX MOXKHO Y4ECTh?

23. Kakumu nprbopamMu ¥ METOTaMH MOJKHO M3MEPSATH TEIUIOBYIO MOIITHOCTB M PacX0J B IIPOMBIIUICHHBIX Mponeccax?

24. Yto Takoe aHAIOTOBbIE U IU(PPOBBIC TPHOOPHI U3MEPEHUS U KaKHe PEUMYIIECTBa y KaK0r0 TUIa?

25. Kakue coBpeMeHHbIE TEHACHIIMY 1 Pa3pabOTKH CYIIECTBYIOT B 00JIACTH TEIUIOTEXHUYECKUX U3MEPEHUH 1
npubopocTpoeHus?

5.4. Kpurepuu, mKaibl OIEHUBAHUS MPOMEKYTOUHOMW aTTECTAIIUN y4eOHOU JUCITUTUIUHBIL:

®DopmMa IPOMEKYTOYHOU

Ixanel oeHUBaHUSA

aTrTecTaluu
H Kpurtepun oueHuBanust
aMMEHOBAHHE OLICHOYHOI'0O 100-6anapHas IaTnbéanabHas
CpelICTBa cucrema cucrema
3aderT: OOy4aromuiicsi 3HaeT OCHOBHBIE OTIPEEIISHHs], TOCIEIOBATENICH B 3a4TEHO

B IMCbMEHHOM (hopMe 1o BOmpocam

H3JIOKCHNU MaT€puraia, IEMOHCTPUPYCT 0a30BEBIE 3HAHUS JAUCIUIIIINHBI,
BJIaJ€CCT HeO6XO,I[I/IMI:IMI/I YMCHHAMU U HABBIKAaMU ITPU BBIIIOJIHCHUH
MPAKTHUYCCKUX 3aHaHHﬁ.

OOyuaroiuiicst He 3HaeT OCHOBHBIX OIIPEJIeNICHUH, HEIOCIeJ0BaTeIeH U HE 3aYTEHO
cOMBUYMB B U3JI0KEHUH MaTepuaa, He 00J1a/1aeT OMpeaeIEHHOW CUCTEMO
3HAaHUH N0 AUCUUIUINHE, HE B TIOJIHOW Mepe BiiaJieeT HEOOXOJUMbIMU
YMEHHSMHU U HaBBIKAMHU IPY BBINOJIHEHUH NPAKTUYECKHUX 33JaHUH.
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5.5. Cucrtema OLEHUBAaHUS PE3YJIbTATOB TEKYIIETO KOHTPOJIA U IPOMEKYTOUHOM
aTTeCTallUU.

OneHka o JUCLUIUIMHE BBICTABISAETCS 00yUaroIeMycst ¢ y4€TOM pe3yIbTaToOB TEKyILEH U
IIPOMEKYTOUHOH aTTECTALUU.

dopmMa KOHTPOJIS 100-6anabpHas cucrema [IaTudannbHas cucrema
Tekyumuii KOHTPOJIb (cemecTp 9):
- yCTHBIN ompoc (paszaen 1, 2) 3a4TeHO / HEe 3a4TEHO
- KOHTpOJbHas padboTa (pasmen 1) 3a4TCHO / HE 3aYTCHO
- nabopaTtopHas pabora (tema 1.1, 1.2, 3a4TeHO / HEe 3a4TEHO
2.1,2.2)
ITpomexyToUYHAsT aTTECTAIUS 3a4TeHO / HE 3aYTEHO
(xoHTpONBHAS paboTa (pasnen 2))
- YCTHBIN onpoc (paszaen 3) 3a4TEHO / HEe 3a4TEHO
- pedepart (pasmen 3) 3a4TEHO / HEe 3a4TEHO
- KOHTpOJIbHAsI paboTa (pasmen 3) 3a4TeHO / HEe 3aYTEHO
Hroro (cemectp 9) (3auer) 3a4TEHO / He 3aYTEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanmzanuss mporpammbl MpeaycCMaTpUBAcT HCIOJIB30BaHHE B Mpolecce OOydeHUs
CIIEAYIOMINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

— TPOEKTHAsl JeSITeIbHOCTD;

— TMPOBEJICHNE UHTCPAKTUBHBIX JICKIUH;

— TPYNIOBBIX TUCKYCCHIA,

— TouCK U 00paboTka HH(POPMAILIUK C UCTIOIb30BaHUEM ceTu HTepHeT;

— JIMCTaHIIMOHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH;

— TMPUMEHECHHE JICKTPOHHOTO OOYYCHHS;

— MPOCMOTP y4eOHBIX (PUIBMOB C UX TOCIEAYIONINM aHATHU30M;

— HCIIOJIb30BAaHHE HAa JICKIIMOHHBIX 3aHATUSX BHICOMATEPHAIIOB M HATJISITHBIX TOCOOHIA;

— caMocTosTeNbHas paboTa B cucTeMe KOMIIBIOTEPHOTO TECTUPOBAHHUS.

7. IMPAKTHUYECKASA IIOAI'OTOBKA

[IpakTnyeckasi MOArOTOBKA B paMKax y4eOHOM JUCHMILIMHBI peaTnu3yeTcs IpHu IPOBEICHUH
MPaKTUYECKUX 3aHATUM, MPAKTUKYMOB, JAOOPAaTOPHBIX pabOT M MHBIX AHAJOTMYHBIX BHJIOB
y4eOHOH JAesATEeNIbHOCTH, NpPeAyCMaTpUBAIOIIMX Yy4yacTHE OOYyYaloUIMXCs B BBINOJHEHUU
OT/ICJIBHBIX JIEMEHTOB padoT, CBS3aHHBIX ¢ OyayuIiell mpodecCHOHATBHON IeATeIbHOCTHIO.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O MTPOUHECCA JJIs JIMI C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMHU 310POBbAA

[Ipn oOydyeHuu 5L C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HHBaJIHJIOB
UCIIOJIB3YIOTCSl MOAXO/bI, CIOCOOCTBYIOLIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTEIbHOM Cpebl:
TEXHOJOTUH Au(QEepeHIrnanud 1 UHIUBUIYaIbHOrO OO0y4YeHHs, TPUMEHEHHNE COOTBETCTBYIOIIMX
METOAMK 10 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEJCTB JUCTAHLMOHHOTO OOIICHUS,
IIPOBEICHUE JONOJHUTENBHBIX WHJIMBUAYAIbHBIX KOHCYJIbTAUUN IO M3y4a€MbIM TEOPETUYECKUM
BOIIPOCAM M IPAKTUYECKUM 3aHATHUAM, OKAa3aHUE IOMOIIU MPU IMOATOTOBKE K IMPOMEKYTOUHOU
aTTeCTalUN.
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[Tpu HEOOXOAMMOCTH pabodyasi mporpamMma JUCHUTUTMHBI MOXET OBITh alanTUpOBaHa s
obecrieueHnss 00pa30BaTEIBHOTO MPOIIECCa JIMIAaM C OTPAaHNYEHHBIMH BO3MOXXHOCTSIMH 310pOBbSI, B
TOM YHUCJIC I AUCTAHIIMOHHOI'O 06y“ICHI/IH.

VYueOHble W KOHTPOJBHO-M3MEPUTEIIbHBIE MaTephalbl MNPEACTaBISAIOTCS B (opMax,
AOCTYIIHBIX IJId U3YUYCHUA CTYACHTaAMHU C 0COOBIMH O6pa3OBaTeJIbHBIMI/I HOTpC6HOCT$IMI/I C y4€TOM
HO30JIOTHYECKHUX TPYIII HHBAIUIOB!

I[J'DI MNOATOTOBKHM K OTBCTY Ha MPAKTUYCCKOM 3aHATUH, CTYACHTAaM C OIrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37J0POBBSI CPEJHEE BPEMs YBEJIMYMBACTCS 110 CPABHEHHUIO CO CPEJHHM BPEMEHEM
MOJTOTOBKH OOBIYHOTO CTY/ICHTA.

JInsl CTYAEHTOB C HMHBAIMJHOCTBIO WM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI
dopma mpoBeAeHHUS TEKyIIed M TNPOMEXKYTOUHOH aTTeCTalldiM YCTAHABIMBACTCS C Y4YETOM
WHIMBHTyJIbHBIX NICUXO(U3NIECKUX 0COOCHHOCTEH (YCTHO, MUCHBMEHHO Ha Oymare, MICbMEHHO Ha
KOMITbIOTEpE, B JOPME TECTUPOBAHUS H T.I1.).

[TpomexyTouHast arTecTanys MO JUCHUILIMHE MOXET MPOBOAUTHCS B HECKOJBKO JTAlloOB B
dbopMe pyOeKHOTr0 KOHTPOJSI IO 3aBEPIICHHIO WM3YYCHHS] OTACITBHBIX TEM IUCHUIUIMHEL [Ipu
HEOOXOIMMOCTH CTYJICHTY TPEIOCTABIISCTCS JIOTIOJHUTEIFHOE BpeMs Ul MOATOTOBKM OTBETa HA
3a4eTe WK 3K3aMEHe.

JIns OCyIIeCTBICHHS MPOLEAYP TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXYTOYHOMN
aTTecTaluyd OOYYAIOUINXCS CO3MAIOTCS, TP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
alanTUPOBAHHBIE IS JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3JJOPOBBS M TTO3BOJISIOLINE OLIEHUTh
JOCTI)KEHUE WMH 3alUTaHUPOBAHHBIX B OCHOBHOW 00pa30BaTeNbHOM IMporpaMme pe3yibTaToB
00y4eHUsI ¥ YpOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETCHIIMH, 3asBJICHHBIX B 00pa30BaTEIbHOM
porpaMMe.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapakTepucTiKa MaTepUuaIbHO-TEXHUYECKOTO OOecreueHus JAUCIHUIUIMHBL  (MOIYJIS)
cocrtaBisieTcsl B cOOTBeTCTBUH ¢ TpeboBanusimu @I'OC BO.

MaTepI/IaHBHO'TeXHI/I‘IeCKOC obecreyeHne JUCHUIIJIMHBI IIPpH O6y‘leHI/II/I C HUCIIOJIB30BAHUEM
TPAaAUIIUOHHBIX TEXHOJIOT U O6y‘-IeHI/I$I.

HaunveHoBaHune yueOHBIX ayIUTOPMId, N N
. OcHaleHHOCTD Y4eOHBIX ayAUTOPHIi, JadopaTopuii,
JadopaTopuii, MaCTEPCKUX, ONOIUOTEK,
N MacTepcKuX, 0U0JIM0TEK, CIOPTHBHBIX 32JI0B,
CIOPT3aJI0B, IOMEeLIeHHii 111 XpaHeHUsI H .
NOMeIIeHMit )11 XpaHeHUsI U MPOo(NIaKTHYECKOro
NpodNIAKTHYECKOr0 00CIy;)KHBaAHUS Y1eOHOT0
00CcTy:KMBAHUS Y4eOHOT0 000PyAOBAHUS U T.II.
000py10BaHUs U T.II.
115419, r. MockBa, yJ. Jlonckas, a. 39, crp. 4

ayIUTOPUHU JIJIsl IPOBECHUS 3aHATUA KOMIUIEKT yaeOHO! Mebew,

JIEKIUUOHHOI'O TUIIA TEXHUYECKUE CPENICTBA O0YUCHHS, CITY KAIUE JITSI
npejcTaBIeHus yueOHOM HHPOpMaIK OOIBIION
ayJIUTOpPUH:

— HOYTOYK;
— TIPOEKTOP,
— DKpaH

ayIUTOPUHU JIJISl IPOBECHUS 3aHATUN KOMIUIEKT yaeOHOU Mebenu,

CEMUHAPCKOT0 THUIIA, TPYIIOBBIX U TEXHUYIECKUE CPE/ICTBA OOYUICHIS, CITyKAITHe IS

WHJIUBUYAJIbHBIX KOHCYJIbTAIIUM, TEKYIIETO MpeacTaBieHus yueOHoi nHdopManuy O00JIbIION

KOHTPOJISL U IPOMEXYTOYHOU aTTECTAllUH, 10 ayJIUTOPUH:

MPaKTUYECKON NOArOTOBKE, TPYMIIOBBIX U — HOYTOYK;

WHJIUBUYAJIbHBIX KOHCYJIbTalMM — IPOEKTOP,

— DKpaH
IomemeHust 111 CAMOCTOSITEIbHO PadoThI OcHalleHHOCTH MOMelleHMIl 11 CAaMOCTOSITeJIbHOM
00y4aommnxcs pa6oThl 00y4aroIuXcs
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HanmeHoBaHNe y4eOHBIX ayIUTOPHIA,
JadopaTopuii, MAaCTEpPCKUX, ONOIHOTEK,
CIOPT3aJI0B, IOMelIleHHii 11 XpaHeHus U
NPOPHIAKTHYECKOT0 00CTY)KMBAHUS Y1eOHOT0
000py/I0BaHHS M T.II.

OcHaleHHOCTh y4eOHbIX ayAUTOPHIi, JadopaTopuii,
MacTepcKux, 0u0JIM0TeK, CIOPTHBHBIX 32JI0B,
NOMelleHHMH 11l XpaAaHEeHHUs U NPO(PHIAKTHYECKOr 0
00cTy:KUBAHUS Y4eOHOT0 000pyAOBAHUS U T.II.

Aynutopust sl CaMOCTOATENBHOMN paboOTHI
CTyNeHTa, a. 6315

— KOMIIBIOTCpHAA TCXHHUKA,
TTOJKJIFOYCHHUEC K CCTH «I/IHTepHCT»

119071, r. Mocksa, yia. M. Kaay:kckas, a. 1, cTp. 3

YuransHbIA 3251 OMOINOTEKH

— KOMIIBIOT€pHAA TCXHUKA,
— NOAKIKYCHHC K CCTH «I/IHTepHCT»

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecneyeHne yLIC6HOI‘/'I JUCHUITIIMHBI

npu  o0ydYeHUHu

HCIIOJIb30BAHUEM BJICKTPOHHOI'O 06y‘-I€HI/I$I 1 JUCTAaHIIMOHHBIX 06p2130BaTeJIBHBIX TEXHOJIOTHIA.

C

Heo0xonnmoe o6opynoBanne ITapameTpsi

Texuuueckue Tpeﬁonannﬂ

ITepconanpusbril komisiorep/ | Beb-Opayzep

Bepcus mporpaMMHOTO 0OecrieYeHns1 He HIDKE:

HOYTOYK/IUTaHILET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, SAunnexc.bpayzep 19.3
MUKPO(]OH, OnepanmonHas cucremMa | Bepcus mporpaMMHOTO oOecTieueHUs He HUKe:
JUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
noctyn B ceTh MHTEepHeT Be6-kamepa 640x480, 15 kagpos/c

Muxkpodon mo0on

JnHaMuky (KOJIOHKH WUIH | JTFOOBIE

HayITHUKH)

Cetb (MHTEpHET)

ITocTostHHast ckopocTh He MeHee 192 kbut/c

TexHonormueckoe obecneueHne pealn3alud HPOTPAMMBI/MOAYINS  OCYIIECTBISIETCS  C

HCIIOJIB30BaHHECM QJICMCHTOB

YHHMBEpPCUTETA.

3JIEKTPOHHOU

nH(}OpMaIMOHHO-00pa30BaTEIHHOM

cpenbl
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10. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIEYEHUE YUYEBHOM JUCIUIIJIUHBI
Buj m3ianusi Anpec caiita 9bC KoauuecTro
Ne Ton HMJIM JJIEKTPOHHOT0 pecypca JK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOoHHUK, YII, HN3nareancTBO o
n/n MII 1 1p.) H3IaHusA (3Ganonnsemcs 0na u30anuil 6 OonodmoTexe
P- 9JIEKMPOHHOM 8U0€) YHuBepcurera

10.1 OcHoBHas TUTEpATYpPa, B TOM YHCIIE AIEKTPOHHBIC N3IaHUS

1 [Mapnap H.M., Teopusi U IPOEKTUPOBAHUE YuebHOC OI'bOY BO «PI'Y um.

2021 10 .
Mapkos B.B. ra30TypOUHHBIX YCTaHOBOK mocooue A.H. Kocbiruna»

2 IMapnap H.M., Y CTpOICTBO U AeHcTBHE VYuebHoe OI'BOY BO «PTY um.

2021 10 .
Mapxos B.B. Mapora3’oTypOMHHBIX YCTAHOBOK mocooue A.H. Kocbirnna»

3 . ) . Ha kadenpe -10
Cokonosckuii P.1., TexHUYecKast TEPMOMHAMHUKA. VuebHoe M.: MIYIT 2016 http://znanium.com/bookread2.php?b it
HIapmap H.M. KoHcmekT nexnuit nocobue - 00k=792235 ’

4 DU3UKO-XUMHUIECKHE OCHOBBI Koucmekt Tomck:13a-80 ToMckoro http://znanium.com/catalog.php?

Apxumnos B. A. . 2015 L -
MPOIIECCOB TEMIOMAacCO0OMEHA JIEKIU I MOJIUTEX. YHUBEPCUTETA item=booksearch&code
5 Womar JLIL KoHcnekr yiekuuii mo Kypey YuebHoe M.: MI'YJIT 2014 Ha Kadenpe - 8
«KuHeTHIeCKas TeOpHsl TEIUIOTHI» nocooue LIT.
6 Aponcon K. D, . . . .
PaGunkor A, 0. [Mapora3oTypOUHHbBIE yCTAHOBKH: Vuebioe M: 000 https.//uralt.fu/book/parogazoturblnn
KEKTOPBI KOHJICHCALIMOHHBIX . 2023 ye-ustanovki-ezhektory- -
bpesrun . B, mocobue «M3parenscTBO FOpaiT» .
o’ YCTaHOBOK kondensacionnyh-ustanovok-492213
Mypmanckuii Y. B.
7 Boictpunkuit . @., | Obuias »Hepretuka. OCHOBHOE https://urait.ru/book/obschaya-
M: OO0 - .
Tacanrampkues I'. ., | obopynoBanue YVueOHuK 3atenneTso I0paiins 2023 energetika-osnovnoe-oborudovanie- -
Koxwnuenkos B. C. ! P 512921

10.2 lononHuTENbHAS IUTEPATYPA, B TOM YHCIIE AIEKTPOHHBIE U3TAHUS

1 YueOHuK U M: 000
Aizennon A.E. Ddusnka HPaKTUKYM ISt ’ . 2023 https://urait.ru/book/fizika-511373 -

CI1IO «M3patenscTBO FOpai™

2 ®dusuka. MonekysipHas Gpu3uka VaeBiioe Mocobie M: 000 h_ttps://_uralt.ru/t_)ook/_molekulygrnaya—

byxaposa I'.Jl. U TepMoJHaMKKa. MeTouka . 2023 fizika-i-termodinamika-metodika- -
s CITO «M3natenscTBO FOpai™ .
NpenoiaBatus prepodavaniya-513121

3 Kocumos AL, Meros! pU3HIECKOTO M: 000 https://urait.ru/viewer/metody-

Koctropuna A.T'., YuebHoe mocobue . 2023 fizichesk ksperi 494206 -
Bparin O.A. 9KCHIEPUMEHTA «M3patensctBo FOpaiT» izicheskogo-eksperimenta-
4 Kpacnosckuii 5.M. BrinosiHeHre 6€TOHHBIX padoT: YuebHoe nmocodue M: 000 2023 https://urait.ru/viewer/vypolnenie- -
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3uMHee OeToHupoBanue. B 2 4.
Yacts 1.

g CITO

«M3patenscTBO FOpaiiT)

betonnyh-rabot-zimnee-
betonirovanie-v-2-ch-chast-1-517717

5 BrImnoHeHHEe OCETOHHBIX PadoT: https://urait.ru/viewer/vypolnenie-
N YuebOHoe nmocobue M: OO0 X
Kpacnosckuit 5.M. 3uMHee OeToHupoBanue. B 2 4. 15 CTIO AanaTenctso Opaiis 2023 betonnyh-rabot-zimnee-
Yacrs 2. 8 ! P betonirovanie-v-2-ch-chast-2-517719
6 PynoGamra C. I1., Xumudeckas TEXHOJIOTHS: M: 000 https://urait.ru/viewer/himicheskaya-
Jnddy3noHHBIE TIPOIIECCHI. VYueGHoe mocodue ' . 2023 tehnologiya-diffuzionnye-processy-v-
Kapramos 9. M. Yacts 2. «W3narensctso Opaiim 2-ch-chast-1-516153#page/1
7 Pyno6amra C. I1., Xumudeckasi TEXHOJIOTHS: M: 000 https://urait.ru/viewer/himicheskaya-
Jubdy3noHHbBIE TPOLIECCHI. VYuebHoe mocobue ' . 2023 tehnologiya-diffuzionnye-processy-v-
Kapramos 3. M. Yacrs 2. «snatenctso FOpaitn 2-ch-chast-2-516644
8 IMpotiecchl U anmaparsl MHIIEBBIX Vaeioe 1ocobHe M: 000 https://uralf[.ru/wewer/processy-l-
I'nesaunosa A. U. MPOM3BOJICTB 2-€ U3[., TIEP. U . 2023 apparaty-pischevyh-proizvodstv-
o1 s CITIO «M3patenscTBO FOpai™ 516046
9 IMporiecchl U anmaparsl MUAMCBBIX M: 000 https://urait.ru/viewer/processy-i-
I'nesaunosa A. U. MPOM3BOJICTB 2-€ U3[., TIEP. U VYuebHoe mocobue ' . 2023 apparaty-pischevyh-proizvodstv-
101 «M3patenscTBO FOpaii™ 513613
10 Kapramos 5.M., TeoDys TEMIOMACCOTEneHOCa: https://urait.ru/viewer/teoriya-
Kynunos B.A., emI;HHe Sanad s P ’ VueBioe HocoGHe M: 000 2023 teplomassoperenosa-reshenie-zadach-
Kanamnnkos B.B. p anat i 3 «3parensetso IOpaiit» dlya-mnogosloynyh-konstrukciy-
MHOTOCJIOMHBIX KOHCTPYKIIUU
516154
11 [Ta6apos A.b. - oTB. . . .
pex., Kucuupin Teopust TemIOMacconepeHoca B M: 000 https://urait.ru/viewer/teoriya-
A A, - OTB. pen He(Tera3oBbIX U CTPOUTEIBHBIX VYuebHoe nocobue M3 aTeJ‘IE-,CTBO IODaiit 2023 teplomassoperenosa-v-neftegazovyh-
o B TEXHOJIOTHAX A P i-stroitelnyh-tehnologiyah-498905
12 Cemenos IT.1L, Temmorexuuka B 2T. Tom 1. https://urait.ru/viewer/teplotehnika-v-
Epodees B.JIL. - mox VyeOHuK mis M: OO0 . o .
e, Tpsxis A.C. - TepMoAMHAMUKA U TEOPHS CIIO Wsarenserso IOpaiim 2023 2-t-tom-1-termodinamika-i-teoriya-
pent., o TermioooMeHa teploobmena-516581
TOJT pet.
13 Cemenos IT 1L, Temnorexnuka B 2T. Tom 2. https://urait.ru/viewer/teplotehnika-v-
Epodees B.JI. - nox VYueOHuK JuIst M: OO0 .
TepMoIMHAMKKA U TEOPUS . 2023 2-t-tom-2-energeticheskoe-
pen., [psxun A.C. - CIIO «M3natenscTBO FOpai™ . .
TemIoo0MeHa ispolzovanie-teploty-516585
1OJT pet.
H EGI:) OQ);IeBﬂEI;IE./; HCOIf Temnorexuuka. [IpakTukym VYuebHoe nocodue M: 000 2023 https:/furait ru/viewerfteplotehnika-
Eoi.bezi) o P Y «U3narenscTBo KOpaiT» praktikum-516588#page/1
15 Bhicrpumkuii I . TemIoTeXHNKa U SHEPTOCUIIOBOE VueOHuk st M: 000 2023 https://urait.ru/viewer/teplotehnika-i-

000pyZI0BaHNE MPOMBIIIIICHHBIX

aKaICMHU4YCCKOIo

«M3patenscTBO FOpai™)

energosilovoe-oborudovanie-
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NIPEANPUATHI

OakanaBpuaTa

promyshlennyh-predpriyatiy-
5129224#page/1

16 Kymunos B. A., T eXHIUCCKAs TeDMOMMHAMUKE 1 Y4ueOHuK Jyis M: 000 https://urait.ru/viewer/tehnicheskaya-
Kapramos 3. M., TerToneneata pMoz AKaJIeMHUECKOTO | pro aTCJH;CTBO IODaiit 2023 termodinamika-i-teploperedacha- -
Credanrok E. B. pen OakanmaBpuaTa ! P 510604
17 MounekysipHas GU3NKa 1 yqe6HoeH;IOCO6He M: 000 https://urait.ru/viewer/molekulyarnay
byxaposa T'.JI. TepMOIUHAMHUKA. MeToIuKa A i . 2023 a-fizika-i-termodinamika-metodika- -
akazemuieckoro | «M3matensctBo FOpaiiT» .
TIPETIOIaBaHUS Saxanaspuata prepodavaniya-513121
18 M.: 111 PUOP, HUL], http://znanium.com/bookread.php?bo i
IOnuu C.B. TemmomaccooOMeHn Y4eOHuK MHDOPA-M 2016 o0k=238920
: i 2
19 Kynunos A. A. TemomaccooOMeH Yuebroe mocodue | M.: HULl UHOPA-M, 2015 http'/lznanIum];giTé%afZIBOQ'php' book -
20 WKeHepHbIE METOIBI pacueTa KpacHosipck : Cub. http://znanium.com/catalog.php?book
Bruw, 10. B. 3aj1a4 TemI000MeHa Mororpagus (henep. yH-T 2014 info=506059
10.3 MeToandeckre MaTepraisl (yKa3aHUs, PEKOMEHJAINH [T0 OCBOCHHUIO AUCHUILTHHEI aBTOpoB PI'Y um. A. H. Koceirnaa)
1 TemmoMacco0OMEHHBIE ITPOIECCHI weGHo- Ha kaepe — 5
Kmaxkun JLU., u 06opyaoBaHue st 06paboTKH MeT}; HeCKOe M.: MIYIT 2016 http://znanium.com/bookread2.php?b mfp
[Hapmap H.M. TEKCTHJIBHOTO MaTepHaja B noﬂco 6ue - 00k=792218 ’
BO3/IyLIHOM M MAPOBBIX Cpeax
2 [TapoTypOHHHBIE yCTaHOBKH qeBHO-
[Mapnap H.M., TEIJIOBBIX U ATOMHBIX MeT}i) HeCKOe OI'bOY BO «PI'Y um. 2021 10 wr
Mapxkos B.B. 3JIEKTPOCTAHLIUH. HOI::O 6ue A.H. Kocbiruna» ’
Paboyas Terpanp. Yacts 1
3 [TapoTypOnHHBIE YCTaHOBKH qeBHO-
[Mapnap H.M., TEIJIOBBIX U ATOMHBIX MGIZ) HeCKOe OI'bOY BO «PI'Y um. 2021 10 wr
Mapxkos B.B. 3JIEKTPOCTAHLIMH. HOI::O bute A.H. Kocbeiruna» ’
Paboyas Terpans. Yacts 2
4 yueOHO-
Kwmaxun JL.U., TexHuueckas TEpMOJMHAMUKA. METOIHIECKOE OI'BOY BO «PT'Y um. 2021 10 wr
[Tapnap H.M. Pabouas Terpans. YacTts 2 A A.H. Kocbiruna» '
nocobune
5 7 . —
Kmakun J1LU., }T/::;:J;;;gic:;zfjcm METOIUYECKHE M.: MIYIT 2015 http://znanium.com/bookread2.php?b Ha Kaq[ffpe 5
lapmap H.M. TEKCTHBHBIX MATEpHATIOB yKa3aHus 00k=792183
6 Kmakun JLU., Pacuer pekyrnepaTHBHBIX METONYECKUE M.: MIYIT 2016 http://znanium.com/bookread2.php?b | wa xadempe — 5
[Hapmap H.M. TEII00OMEHHUKOB YKa3aHUI " 00k=792181 IIT.
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11.1. Pecypchl 25IeKTpOHHON OMOINOTEKH, HHGOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI

1 npoeccroHaIbHbIE 0A3bl JAHHBIX:

Cpok
No Ile Homep n Maprrep o 3 JIEeHCTB
puo aara IIpeamer gorosopa Cchbli1Kka Ha YJIEKTPOHHBII pecypc ust
nn J0Tr0BOPY
hi} J0roBOpa JI0TOBO
pa
[pmnoxerne | O mpenocTaBIeHIH PIIHU basa nannpix The Wiley Journals [eiicT
Ik JOCTyTa K Databas (rnmybuna nocryma: 2019 1. | yer mo
1 202 | nucemy JNEKTPOHHBIM -20221.) 30.06.2
13 PLIHU ot pecypcam Wiley https://onlinelibrary.wiley.com/ 023 r.
07.04.2023 r.
Ne 574
PIITHU O mpenocTaBiIeHUN PIIHU basa mannsix Springer Materials: [eiict
202 Wndopmanmo | mocrymna k 6azam https://materials.springer.com/ YeT 110
2. 3 HHOE MHUCHMO JAHHBIX M3/1aTeIhCTBA 29.12.2
Ne 1948 ot Springer Nature 023 r.
29.12.2022
PIIHU O npenocraBaeHUH PIIHU basa manneix Springer Nature JelictB
202 Uudopmanmo | mocrymna k 6azam Protocols and Methods: yer 1o
3. 3 HHOE ITUCHBMO JIAHHBIX U31ATEJIbCTBA http://experiments.springernature.co | 29.12.2
Ne 1949 or Springer Nature m/sources/springer-protocols 023 r.
29.12.2022
PITHU1 O mpenocraBieHUN PIIHU https://www.orbit.com/ JleticT
Wudopmanmo | mocrymna K yer 1o
4, 202 HHOE IHCHMO AJIEKT 30.06.2
3 POHHBIM .06.
Ne 1955 ot pecypcam Questel SAS 023 1.
30.12.2022
PILIHU O mpemocraBieHHN PIIHU https://www.ccdc.cam.ac.uk/ JleiicTB
Wudopmanmo | mocryna k 6aze yeT 110
5 202 | HHOE MHUCBMO naHHbIX kKoMmaHuu The 31.12.2
"3 Ne 1956 ot Cambridge 023 .
30.12.2022 Crystallographic Data
Center
202 | Horosop O mpenocraBieHnN 000 https://e.lanbook.com/ JleiicTB
6 3/2 | Ne ITJI-02- rpaBa UCIOJIb30BAHUS «H3maTenscT yer 1o
" | 024 | 4/18-01.22 or | mpOrpaMMHOTO Bo Jlanb» 17.02.2
07.02.2023 . obecriedeHus 024 r.
202 | Horosop O nmpenocraBieHUn 000 HeticT
2/2 | Ne 494 56c or | mocryma k OBC «3HAHINY . . €T 10
" | 023 | 12102002 . | Znanium.com M» https://znanium.cony 12,102
023 r.
202 | doroBop O mpemocTaBieHHN 000 https://urait.ru/ JleiicTB
2/2 | Ne450-22 E- JOCTyTa K «DJEeKTPOHH yer Jio
8. | 023 | 44-5or 00pa3oBareabLHOMI oe 14.10.2
05.10.2022 1. matdopme «IOPANTY | m3marenncts 023 1.
o FOPAWT»
202 | JIuuensuonusl | O mpenocTaBleHUH 000 HDb https://www.elibrary.ru/ JleiicTB
2/2 | # morosop JOCTYyTIa K yeT 10
023 | SCIENCE nH}popMannoHHO- 25.05.2
INDEX AHAJIUTUYECKOU 023
9 Ne SIO- cucreme SCIENCE
' 8076/2022 or | INDEX (BrintoueHHOTO
25.05.2022r. | B HAy4HBIH
WHPOPMAIMOHHBIHA
pecype

eLIBRARY.RU)
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202 | doroBop O mpenocraBieHUN 000 https://e.lanbook.com/ JleiicTB
2/2 | Ne 52-22-EIl- | mpaBa ucrosnp3oBanusi | «M3mgarenbcr yeT 10
023 | 223-5P ot MIPOrPaMMHOTO BO Jlaub» 18.02.2
18.02.2022 r. | obecneuenus. O 023 r.
JlomonHUTEND | TMPEeroCTaBICHUU
10 HOE JOCTYTIA K pa3aenam
' corJianeHue 0a3bl JaHHBIX
Nel k
Horosopy
Ne 52-22-EI1-
223-5P or
18.02.2022 .
[punoxerne | O mpemocTaBIeHIH PIIHU basa nannpix The Wiley Journals Pecypc
Ik JOCTyTa K Databas (rny6una nocryma: 2023 Geccpo
1 202 | nmucemy 3JIEKTPOHHBIM I.) YHBIN
| 3 | PHOHU ot pecypcam Wiley https://onlinelibrary.wiley.com/
07.04.2023 .
Ne 574
[punoxernne | O mpemocTaBIeHIH PIIHU basa nannpix Nature journals (rox Pecypc
1 JOCTyIa K n3nanus — 2023 r. - TeMaTHyeckas | Geccpo
K [UCbMY COJICPKAHUI0 0a3 kosutekims Physical Sciences & YHBIN
PIIHU ot NaHHBIX U3aTEILCTBA Engineering Package):
202 29.12.2022 r. | Springer Nature https:/www.nature.com/
12. Ne 1950 baza nannpix Springer Journals
3
(rox m3manusg — 2023 1.-
TeMartmdeckne kKoyureknnu Physical
Sciences & Engineering Package) :
https://link.springer.com/
IIpunoxenne | O mpenocTaBieHUU PIIHAN basa nannpix Springer Journals Pecypc
1 JOCTYTIA K (rox m3nanms — 2023 1.- beccpo
K TUCHMY coJepKaHuIo 0a3 TeMaTtHieckas KoJuiekmms Social YHBIHA
PIIHU ot JAHHBIX M31aTelILCTBA Sciences Package) :
202 29.12.2022 r. | Springer Nature https://link.springer.com/
13. Ne 1949 baza nannpix Nature Journals -
3 Palgrave Macmillan ( _
algrave Macmillan (rox u3nanus
2023 r. TeMaTU4eCKON KOJIEKIINU
Social Sciences Package)
https://www.nature.com/
IIpunoxenne | O mpenocTaBiieHUU PIIHAN basa nannpix Nature journals, Pecypc
1 JIOCTyTa K Academic journals, Scientific Geccpo
K TUCBMY COJIepKaHUIO0 0a3 American (ron m3nanus — 2023 r.) | YHBIHA
PIIHU ot JAHHBIX U3aTEIbCTBA TEMaTHYECKON KoJutekmu Life
29.12.2022 r. | Springer Nature Sciences Package .):
Ne 1948 https:/www.nature.com/
basa nannbix Adis (ron u3maHus —
14 202 2023 r.) TeMaTUYECKON KOJIICKIIUN
13 Life Sciences Package
https:/link.springer.com
baza nannpix Springer Journals
(rox m3nanust — 2023 r.: -
TeMarmdeckas Koyuekims Life
Sciences Package) :
https://link.springer.com/
[punoxenne | O npenocraBieHUN PIIHA eBooks Collections (i.e.2023 eBook | Pecypc
1 JIMIEH3NOHHOTO Collections, rox u3nanms - 2023, B | 6ecepo
15 202 | x nucemy J0CTyMa K T.4. BBINYIIEHHbIX B 2022 1. - YHBIH
| 3 | PIHHU or COJIepIKaHUIO Oa3bl TeMarnueckas komurekims Physical
29.12.2022 r. | mamHBIX Springer Sciences, Social Sciences, Life
Ne 1947 eBooks Collections Sciences,Engineering Package):
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http://link.springer.com/

Ipunoxkenne | O mpemocTaBIeHUN PODOU basa nannsix Nature journals Pecypc
1 JOCTyTIa K kosutekimu Academic journals, 6eccpo
K IIACBMY SIIEKTPOHHBIM Scientific American, Palgrave IHBIH
202 PODU ot pecypcam Springer Macmillan (serycku 2022 1.):
16. 5 08.08.2022r. | Nature https:/www.nature.com/
Nel1065) https://link.springer.com
basa mannsrx Springer Journals:
https:/link.springer.com/
IIpunoxenue O npenocraBieHUN PoOU Basa nannsix Springer Journals: Pecypce
1 J0CTyTa K https://link.springer.com/ 6ecepo
17 202 | k nuceMy 3JIEKTPOHHBIM baza manneix Adis Journals YHBIN
| 2 |PDODUoOT pecypcam Springer (BBimyckm 2022 1.):
30.06.2022r. | Nature https://link.springer.com/
Ne 910
[punoxenne | O MpemoCTaBICHAN POOU basza nannsrx Nature journals Pecype
1 JOCTYTIA K (BBIITYCKHI Geccpo
18 202 | x muCHMY JJIEKTPOHHBIM 2022 r.): https:/www.nature.com/ YHBIN
| 2 | PODU ot pecypcam Springer basa nanneix Springer Journals:
30.06.2022 r. | Nature https:/link.springer.com/
Ne 909.
[Mpunoxenne | O mpenoCTaBICHAM POOU eBooks Collections (i.e.2020 eBook | Pecypc
1 JIMIEH3HOHHOTO Collections): Geccpo
K ITUCBMY JIOCTyTIa K http://link.springer.com/ YHBIN
19 202 | PO®U or COZIepKaHuIo Oa3bl
| 1 |17.09.2021r. | mamHbIX Springer
Ne 965 eBooks Collections
W3/aTeNbCTBA Springer
Nature
IIpunoxenne | O mpenocTaBlIeHUU POOU Basa nannpix Springer Journals (3a | Pecypc
Ne 2 x mucpMy | cyOJeIeH3MOHHOTO 2019 1): https:/link.springer.com/ beccpo
20 201 | PO®U Ne 809 | moctyma k Basa nannpix Nature journals YHBII
' 9 ot 24.06.2019 | conmepxanuto 6a3 (BBIDYCKH
T. JAHHBIX M3/1aTeIECTBO 2019 r.): https:/www.nature.com/
Springer Nature
Jorosop O mpenocraBieHUN OT'BY PI'b | http://H36.pd/ Pecypc
Ne 101/HOB/0 | mocryna k Geccpo
21, 201 486-m1 ot «Ha i 5
8 LIUOHAJILHOM YHBIH
21.09.2018 r. | aMeKTPOHHOMH
6ubmmorexe» (HOb)
[Mpunoxenne | O npenocraBieHUH POOU https://link.springer.com/ Pecypc
Ne2 x muckMy | poctyna k Bl https://www.springerprotocols.com/ | 9€ccPo
PODOU Ne 779 | usnmarenscrBa _ _ YHBIH C
001 | 0T 16.09.2016 | SpringerNature https://materials.springer.com/ 01.01.2
2. e | T (BBITyCKHM 32 2016- https://link.springer.com/search?fac | 017
017 2017 rr) et-content-
type=%ReferenceWork%22
http://zbmath.org/
http://npg.com/
201 Cornamenne O mpenocraBieHUN 000 http://www.polpred.com Pecypc
23. | ¢/2 Ne 2014 ot joctyna xk bJI CMU "TIOJIIIPE[ Geccpo
' 29.10.2016 . CrpaBo4HUK YHBIN
019 o
Horosop O npenocraBneHUN OI'bY PI'b http://H36.pd/ Pecypc
201 | Ne 101/HDOB/0 | moctyma k 6eccpo
24. | 5/2 | 486 ot «HannonansHOM YHBII
019 | 16.07.2015 . | smekTpOHHOI

ouOIIMOTEKE)
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201 Cornaienue O coTpyaHUYECTBE B HIT http://www.neicon.ru/ Pecypc
25 | 3 Ne JIC-884- Koucopunyme HOHWKOH beccpo
' 019 2013 ot IHBI
18.10.2013 1.
JIutiensnonHo | O mpemocTaBIcHAH 000 http://www:.elibrary.ru/ Pecype
001 | € cormamenme | roctyma K «Hanmonans Heccpo
Ne 8076 ot eLIBRARY.RU Has YHBIN
26. | 3/2
20.02.2013 r. 3NEeKTPOHHAS
019 6
HOTHOTEeKA
» (HOB)
11.2. TlepedyeHb NpOrpaMMHOr0 OOECIIEUEHHUS
Nen/m|HanmeHoBaHue JIMIEH3HOHHOTO MIPOTPAMMHOTI0 PexBU3MTHI NOATBEPKIAAIOUIETO
o0ecnevyeHnst MOKyMeHTa
1. \Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 or 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray nist 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. \Wolfram Mathematica KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CoreIDRAW Graphics Suite 2018 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
0. Matlab+Simulink koHTpakT Ne 18-3A-44-19 ot 20.05.2019.
10. |Adobe Creative Cloud 2018 all Apps (Photoshop, koHTpakT Ne 18-DA-44-19 ot 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere Pro,
Acrobat Pro, Lightroom Classic, Bridge, Spark, Media
Encoder, InCopy, Story Plus, Muse u np.)
11.  |SolidWorks KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
12. |Rhinoceros KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
13.  [Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. |FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
15.  [Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
16. |KOMIIAC-3d-V 18 KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
17.  [Project Expert 7 Standart KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. |AnbT-®uHaHCH KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. |Ansr-MHBecT KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. |[Iporpamma mjst moaroToBku tectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. |dmanor NIBELUNG KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. |Windows 10 Pro, MS Office 2019 KOHTpPakKT 85-0A-44-20 ot 28.12.2020
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23. |Adobe Creative Cloud for enterprise All Apps ALL KoHTpakT Ne 60-DA-44-21 ot 10.12.2021
Multiple Platforms Multi European Languages
Enterprise Licensing Subscription New

24. |Mathcad Education - University Edition Subscription  [kounTpakt Ne 60-3A-44-21 ot 10.12.2021

25. |CoreIDRAW Graphics Suite 2021 Education License [kontpakt Ne 60-DA-44-21 ot 10.12.2021
(Windows)

26. |Mathematica Standard Bundled List Price with Service [kontpakt Ne 60-2A-44-21 ot 10.12.2021

27. |Network Server Standard Bundled List Price with KoHTpakT Ne 60-DA-44-21 or 10.12.2021
Service

28. |Office Pro Plus 2021 Russian OLV NL Acad AP LTSC [koutpakt Ne 60-3A-44-21 ot 10.12.2021

29. |Microsoft Windows 11 Pro KoHTpakT Ne 60-DA-44-21 ot 10.12.2021
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JIUCT VYYETA OBHOBJIEHUM PABOYEM IIPOI'PAMMBI YUYEBHOM
JTUCIHUTIIUHBI

B pabouyio mnporpammy ydeOHOW ITUCIMIUIMHBI BHECEHBI W3MCHEHUS/OOHOBICHHUS W
YTBEPIKJCHBI HA 3aceIaHuU KadeIpbl:

Ne mnn

1N1))
00OHOBJICHUSA
PIIJ

XapakTep U3MeHeHUi1/00HOBIeHUI
€ YKa3aHMeM pasjeJia

HOMep MPOTOKOJIA
U 1aTa 3aceJaHus
Kadeapsbl




