MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBanune o6pa3oBaTebHOIl mporpaMmmbl: TexHuka u pu3nka HU3KUX TeMIepaTyp
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
HU3KOTEMIIEPATYPHBIN DKCIIEPUMEHT

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

8 cemectp - 14 yacos;

HpaKTuquKne 3aHATHA

8 cemecTp - 14 yacos;

JlabopaTopHbie pa6oThI

8 cemecTp - 14 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

8 cemecTp - 65,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

8 cemectp - 0,3 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Byxapos A.B.
[IpenomaBaTelib Wnertaduiatop RZadc31b9-BukharovAv-led5d7 1 A.B. byxapos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Kprokos A.M.

Waentuduratop

R9b81f956-KryukovAP-8dacfded

A.Il. KprokoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

My3uHa F0.H0.

Waentuduratop

Re86e9a56-Puzina-4d2acadl

(pacmudpoBka
MIOJITIHUCH)

10.10. Ily3una

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Ieabr  ocBoeHMsI  JAMCHMIUIMHBI.  U3ydyeHHMEe  NpoOJeM UM TEXHUKH  I[POBEACHUS
HU3KOTEMIIEPATypHOTO SKCIEPUMEHTA JUIsl TOCIEAYIOUIET0 HCIOJIb30BAaHMs: TPU KOHCTPYHPOBAHUH
KPHOT€HHBIX CHCTEM, OJKCIUTyaTallud KPHUOTEHHBIX CHUCTEM U NPOBEAEHUS SKCIEPUMEHTAIbHBIX
UCCIIE0BAHUI

3agaum JUCHMIIIUHBI

- UI3YUCHHUC HpO6JIeM N TCXHUKHU MPOBCACHUA HU3KOTCMIICPATYPHOI'O SKCIICPUMCHTA,

- U3y4eHHe MpobsIeM HU3KOTEeMIIepaTypHOM TEPMOMETPUHU: CTAaHJAPTOB HU3KOTEMIIEPATYPHBIX
U3MEpPEHUH, TaTYMKOB U3MEPEHUS TEMIIEPATyphl, 0COOCHHOCTEH N3MEPEHUS NaBICHUS TIPU
KpHOTeMIIepaTypax, 0cOOEHHOCTEH N3MEpEeHus pacxoaa oJHO(a3HbIX U IBYX(a3HbIX IOTOKOB IPU
KpHOTEMIIEpaTypax;

- [TomyyeHue NpakTHYECKUX HABBIKOB B KOHKPETHBIX TEXHUYECKHUX PEIICHUSX IIPU
KOHCTPYUPOBAHHNU KPHUOTCHHBIX CUCTCM, SKCILIyaTallu KPUOT'CHHBIX CUCTCEM U ITPOBCACHHUNU
9KCHEPUMEHTAIbHbBIX UCCIIEIOBAHUMN;

- IOJTy4YeHHE HABBIKOB pabOTHI C MH(GOPMAIIMOHHOM 0a30ii.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI[ U HAMMCHOBAHHEC KOI[ 1 HAMMCHOBAaHHEC 3anﬂaﬂnp03amﬂﬂe pe3yJabTaThl Oﬁy‘lel{l/l'il
KOMIICTCHII U HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH
ITK-3 T'oTOB K pacueTHO- W/1-3nk-3 Bnaneer 3HATb!
3KCHEPUMEHTAIBHOMY AKCIEPUMEHTAIbHBIMU - bopMyIMpOBKY TpeOOBaHHIT K
aHaJIN3y OCOOEHHOCTEN METOJIaMH HCCIIE0BAHUS OKCIEPHMEHTANb-HOMY 000PY10BaHHIO
HU3KOTEMIIEPATYPHBIX HU3KOTEMIIEPATYPHBIX AL PASITHIHBIX 3a/1a1 HU3-
IIPOLIECCOB IIPOLIECCOB KOTEMIIEpaTypHOH TEXHUKH;

- METOAUKY PELICHUS 3a1aY,
BO3HHMKAIOIIHUX P 3KCIEPUMEHTAIBHOM
HCCIIEIOBAaHUH PaOOTHI
HU3KOTEMIIEPATYPHBIX YCTAaHOBOK.

YMETh:

- OTIPEACIIATh KOPPEKTHOCTH BHIOPAHHOTO
000py10BaHUs 337a4aM ONpeAeIeHNs
napaMeTpoB paboThI
HU3KOTEMIIEPATYPHBIX YCTAHOBOK;

- UCITIOJIb30BAaTh BI)I6paHHBIC METOAbI 1N
000py10BaHNE K KOHKPETHBIM 3a/1a4aM
HU3KOTEMIIEPATYPHOU TEXHUKH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuninHa OTHOCUTCSI K OCHOBHOM MpodeccruoHaibHOM 00pa3oBaTenbHOM nporpamme TexHuka u
¢usnka HU3kHx Temmeparyp (naitee — OIIOIT), nanpasnenus noaroroBku 14.03.01 Snepuas sHepreTuka
U TeIIopu3nKa, ypoBeHb 00pa30BaHUs: BbICIIee 00pa3oBaHue - OakanaBpuar.

TpeGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh OCHOBBI JUCHHIUIMH "DKCIEPUMEHTAIbHBIE METOABI HccienoBanud", " Ouznka"
- YMETh HaBBIKH, IOy4YEHHBIE BO BPeMsI Y4€OHO-IPOU3BOICTBEHHOM MPaAKTUKU

Pe3ynbrarhl 00yueHus, OJTy4EHHbIE IPYU OCBOEHUH TUCHUIUIMHBI, HEOOXOIUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.







3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 HuskoTtemneparypHslit 90 8 14 14 | 14 - - - - - 48 - IlodzomogKa K neKyuiemy KOHmpoio:
IKCIIEPUMEHT [ToBTOpEeHue MaTepuaa no paszaety
11 TexHuka 24 4 4 4 - - - - - 12 - "HuzkoTeMmepaTypHbIi SkcriepuMeHT”
HU3KOTEMIIEPATYPHOTO Ilodzomoeka K nabopamopnoit padome: Jns
9KCIIEPUMEHTA. BBITIOJTHEHHS 33/1aHUH 110 JJaOOpaTopHOi padoTte
Huskoremneparypnas HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
TEPMOMETPHSL. 3a71a4M BBITIOHEHMS TaOOpaTopHOil paboThI, a
CrangapTuzanys TaK kK€ U3y4UTh BOIPOCHI BApHAHTOB
HHU3KOTEMIICpaTypHBIX 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
HU3MEpEHU, pazzgene "HuskoremnepaTypHbIH SKCIIEPUMEHT"
rOCyAapCTBEHHBIE Marepuay.
TIEpBUYHBIE ITAIOHEI Ilo020mogKa K ayoumopHsim 3auamuam:
€IMHUIIBI TEMIIEPATYPHI [IpopaboTka JIEeKIIH, BEITOTHEHUE U
B MHTEpBate ot 1,5 1o MOJIrOTOBKA K 3aluTe J1ad. paboThI
273,15K. Ocobennoctu IloozomoeKka K npaKkmuueckum 3auamusam:
peaim3aniy pernepHbIxX W3y4yenue marepuaina 1o pasieny
Touek mkaigsl MITTII- "HuzkoTeMmepaTypHbIi SKkcriepuMeHT”
68 MeToI0M TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
KOH/ICHCAllHOHHOTO MPAaKTHYECKNX 3aHATHIX
TEepMOMETpA. Camocmoamenvhoe usyuenue
1.2 Mertannmuueckue 24 4 4 4 - - - - - 12 - meopemuueckozo manepuana: zydenve
TEPMOMETPBHI: JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
0CcOoOEHHOCTH BBIOOpa "HuzkoTeMnepaTypHblil SkcriepumMeHT”
Marepuaa, H3yuenue mamepuanos iumepanmypHsix
TEPMOMETPEI € UCOYHUKOG:
MarHUTHBIMA [1], 11-276
PHMECIMH [2], 6-251
YYBCTBUTEIBHOTO [3], 25-352




JJIeMEHTA.
[TosmrynpoBoAHUKOBEIE
TEPMOMETPHI
COIIPOTHBIICHHS

1.3

Ocobennoctu
M3MEPEHUS] HA3KIX
TeMmnepaTyp
TEePMOTIAPaMH.
PerynupoBanue
TeMIepaTyphl.
Hemerannuyeckue
TEPMOMETPHI:
0COOEHHOCTH BBIOOpA
Marepuana

24

12

14

I'panyupoBanue
TEPMOMETPOB
COTIPOTHUBIEHUS U
TepMomnap.
[Horpemnoctu
onpenerIeHus
TeMIepaTypsl

18

12

[4], 188-293
[5], 34-316
[6], 2-70

3ayeT ¢ OLEHKO

18.0

0.3

17.7

17.7

Bcero 3a cemectp

108.0

14

14

14

0.3

48

HToro 3a cemecTp

108.0

14

14

14

0.3

65.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuyeckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrounas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. HuzkomemnepamypHhuiii s5xcnepumenm

1.1. TexHuka HU3KOTEMIIEpaTypHOTo SKcriepuMeHTa. HuzkoreMmieparypHas TepMOMETpPHUSL.
CranpapTuzaius HU3KOTEMIIEPaTyPHBIX U3MEPEHU, TOCYAapCTBEHHBIC IEPBUYHBIE 3TAIOHBI
€IMHUIIBI TEMIIEpaTypbl B uHTEpBaje ot 1,5 1o 273,15K. OcobeHHOCTH pean3aluy pernepHbIX
touek mkaiasl MIITII-68 MeTo/10M KOHIEHCAIIMOHHOTO TEPMOMETPA.

1.2. MeTamindeckue TEpMOMETPHI: 0COOEHHOCTH BEIOOpA MaTepuana, TePMOMETPHI C
MarHUTHBIMH IPUMECSIMHU YYBCTBUTEILHOTO 3JieMeHTa. [lomynpoBoHUKOBBIE TEPMOMETPHI
CONPOTHUBIICHUS

1.3. OcobeHHOCTH M3MEPEHHs HU3KHX TeMIIepaTyp TepMonapamu. PerynmupoBanue
TemrepaTypbl. HemeTammndeckue TepMOMETpBI: 0COOEHHOCTH BBIOOpa MaTepuaia

1.4. I'pangyupoBanrie TEpMOMETPOB COMPOTHUBIICHUA U TepMomnap. [lorpenrHoctu onpeaeneHus
TEeMITepaTyphl

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. HuzkotemneparypHas tepmomerpus. CTaHAapTU3aMs HU3KOTEMIIEPAaTYPHBIX U3MEPEHHH
OcoOenHocTH peanu3anuu penepHsix Touek mkansl MIITHI-68 (4 yaca).;
2. MeTajuin4eckue TepMOMETPBI: 0COOEHHOCTH BbIOOpa MaTepuana. [loixynpoBoHUKOBEIE
TEPMO-METPhI CONPOTUBIEHHUS (4 yaca).;
3. OcobeHHOCTH U3MEPEHMsI HU3KUX TeMIepaTyp TepMonapamu. Hemerannnueckue
TEPMOMETPHI: 0COOEHHOCTH BbIOOpa MaTepuaia (4 yaca).;
4. I'panynpoBKa TEPMOMETPOB CONPOTUBIECHUS U TepMomnap. [lorpenHocT onpeaeneHus
TeMIeparypsl (2 Jaca)..

3.4. Tembl 1a60paTOPHBIX PadoT
1. Metoibl oTy4yeHUs HU3KUX TeMIepaTyp. Y cTpoicTBo MaminHbel Mak-Marona (4 yaca).;
2. VI3amepeHne HU3KHUX TeMIepaTyp TepMornapamu (4 daca).;
3. I3MepeHne HU3KUX TEMIIEPATYP METAIINYECKMMHU U MTOJIYIIPOBOJIHUKOBBIMHU
tepmomeTpamu. OcoOEHHOCTH BBIOOpa MaTepuaia TepMomMeTpa (4 gaca).;
4. I3MepeHne HU3KUX TeMIIepaTyp HeMeTaIUIMYECKUMH TEpMOMETpaMu (2 yaca)..

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OO6cyxnaenue marepuaioB o kKeiicam paszzaena "HuskoremnepaTypHbIil SKcriepuMeHT"
Texywuii konmpons (TK)

1. KoncynpTanuu HampaBjieHbl Ha NMOJYYEHUE MHIMBUAYAIBHOTO 3aJaHMsl JUIS BBITOJTHEHUS
KOHTPOJIBHBIX MEPOIPUATUI IO pa3aeny "HuskoremmepaTypHbIi SKCIIEPUMEHT"



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0 MUPYEMBIX B HUX KOMIIeTeHI Uil

3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHUS 110

Howmep paznena
JUCUHUILTUHEI (B

OueHoYHOE CPEeICTBO
(TUII ¥ HAUMEHOBAHUE)

Konpr
TUCIUILTNHE COOTBETCTBUH C
WH/INKaTOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1

3HaTh:
METOJIMKY peUIeHHs 3a/1a4, BOSHUKAIOLIUX MIPH JlaboparopHas pabota/MI3mepeHre HU3KUX TeMrepaTyp
HKCIEPUMEHTATBHOM HUCCIIEI0BAaHUH PaOOTHI NJ1-3nk-3 + TepMOIIapamMu
HU3KOTEMIIEPATYPHBIX YCTAHOBOK
(bopMyIMPOBKY TPeOOBAHUH K IKCIIEPUMEHTAIIb- JlaboparopHast paboTa/MeToabl OTYyYCHHS HU3KUX
HOMY 000pPYIOBAHHIO [T PAasTHYHBIX 33189 HU3- | JJ[-3rx.3 + Temmeparyp. Y cTpoicTBo MamuHbl Mak-Marona
KOTCMIICPATyPHOU TCXHHUKH KonrponbHas pabora/HuzkoTemmneparypHas TSPMOMETPHUS

poisibHas pabora/HuskoremnepaTypHasi TEpMOMETP
Ymern:
UCIOJIb30BaTh BEIOPaHHbBIE METOABI U JlaboparopHas pabota/MI3mepeHrne HU3KUX TeMIepaTyp
000pyI0BaHUE K KOHKPETHBIM 3a/1a4aM NJ1-3nk-3 + HEMETATMYECKUMH TEPMOMETPAMHU
HU3KOTEMIIEPATypHOU TEXHUKHU
OTIpeEIATh KOPPEKTHOCTh BHIOPAHHOTO JlaboparopHas pabota/MI3mepeHre HU3KUX TeMrepaTyp
000pyZI0BaHUS 3a/1a4aM ONpe/IeIeHUs METaJUINYECKUMU U MOJIYTIPOBOAHUKOBBIMU TEPMOMETPAMH.
rapamMeTpoB pabOThl HU3KOTEMIIEPATYPHBIX N3 . OcobenHoctu BpIOOpa MaTepuasa TepMOMeETpa

-31K-3

YCTAaHOBOK

KonTponbHas pabora/MeTanandeckue u
TIOJTYTIPOBOTHUKOBEIE TepMOMETphl. Hemerammmueckue
TEpMOMETPHI (0COOEHHOCTH BBIOOpa MaTepuaa)




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. 3mMepeHne HU3KUX TEMIIEPATyp METALNTUICCKIMU | MTOJTYTIPOBOJHUKOBBIMHU
tepmomeTpamu. OcoOeHHOCTH BbIOOpa MaTepuaia TepmomMerpa (JlaboparopHas padora)
2. 3mepenune HU3KUX TeMIIepaTyp HeMeTauTnieckumMu tepmomerpamu (JlaboparopHas
pabora)
3. U3mepenne HU3KUX TeMrieparyp tepmonapamu (JlabopaTtopHas padora)
4. MeTopl OTyYeHUs HU3KUX TeMIlepaTyp. Y CTpoicTBO MainHbel Mak-Marona
(JTaboparopuas padoTta)

dopma peanuzanuu: [TuceMenHas padota
1. MeTamideckue 1 OJIyITPOBOJHUKOBBIC TEPMOMETPEI. HeMeTammnaeckue TepMoMeTphI
(ocobenHoctu BeIOOpa Matepuaia) (KonrposbHas padoTa)
2. Huzkoremmneparypuas tepmomerpus (Kontpoasnas padbora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp No§)
Ouenka ompenensieTcss B cOoTBeTCTBUU ¢ [lonokeHnem o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OIICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Opnosa, M. I1. HuskotemneparypHas TepMoMeTpHus : ydeOHoe mocoodue juist BTy308 / M. I1.
Opiosa, O. @. Tloropenosa, C. A. Ynbi6un . — M. : Dueproaromusnar, 1987 . — 280 c.;

2. Tennopuznyeckue uzmepenus u npudopst / E. C. [Inarynos, [u ap.] ; obur. pen. E. C. IInatyHoB
.—JI. : MammHocTpoenue, 1986 . — 255 c.;

3. CnpaBouHUK 1O (U3NKO-TEXHUYECKHM OCHOBaM Kpuorenuku / M. I1. Mankos, u 1p. — 3-e u3z.,
nepepad. u jgom . — M. : Dueproaromusaar, 1985 . —432 c.;

4. Pozanos, JI. H. BakyyMHas TexHUKa : y4eOHUK JJIs BY30B IO CIIEHUAIBHOCTH "DIEKTPOHHOE
mammHOcTpoeHue" / JI. H. Po3zanoB . — 2-e u3n., nmepepad. u jom . — M. : Beicmrast mkoia, 1990 . —
320 c. - ISBN 5-06-000479-1 ;

5. Porens6epr, U. JI. Crinassl mis Tepmornap : cnpaBounuk / 1. JI. Porens6epr, B. M. beitnun . —
M. : Meramnyprus, 1983 . —360 c.;

6. A.T'. bannos, M. B. [lonos- "UHcTpyMeHTaIbHBIE METO/IbI aHATHM3A: TEPMUYECKUIN aHAIIU3 U
HU3KOTeMIIepaTypHas afcopOmus azota", M3narensctBo: "HoBocuOUpCcKuil rocy1apcTBEHHBIN
TexHudeckuii yausepcutet", HoBocubupck, 2019 - (72 c.)
https://biblioclub.ru/index.php?page=book&id=576128.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanionHas cuctema cemeicTna Linux.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3bC "YHuBepcurerckas 6md1M0TEKA OHJIANH'" -

http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas sjekTpoHHasi 6udimorexa - https://elibrary.ru/
. baza nannbix Web of Science - http://webofscience.com/
. ba3za mannbIix Scopus - http://www.scopus.com
. HanpoHanbHast 3JIeKTpoHHas 0udamoTreka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTana oTKpeITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

. HanuoHaIbHbBII MOpTaJ oHlaiin 00yyeHust «OTKpbITOe oO6pa3oBanue» - https://openedu.ru
. Opnunanbublii caiit PegepaibHOIO areHTCTBA M0 TEXHUYECKOMY PeryJIMpOBAHMIO M

O© 00 ~NO Ol W

MeTpoJioruu - http://protect.gost.ru/
10. OTkpbITas ynuBepcuterckas nngpopmaunontas cucrema «POCCHSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropumn, OcHaenue
HAHMMEHOBAHHE
Y4eOHble ayAUTOpUU IS M-411/1, CTOJI, CTYJI, IOCKa MEJIOBas,

IMPOBCACHUA JICKIMOHHBIX
3aHATUN U TCKYLICTO KOHTPOJIA

KommnsrorepHslii knace

MYJIbTUMEIUMHBIA IPOEKTOP,
KOMIIBIOTEP NIEPCOHAIbHBIN

M-412, Yuebnas
ayIUTOPHS

CTEJIJIaX JUIsl XPAHEHUs KHUT, CTOJI,
CTYJI, MyJIbTUMEIUUHBINA ITPOEKTOP,
JIOCKa MapKepHas

K-120, MamHHEIH 3a71
HBII

cepBep, KOHIUITHOHED

VY4eOHble ayAUuTOpUU IS
MIPOBE/ICHUS MPAKTUUECKUX
3aastuii, KP u KII

M-411/1,
KomMmnbrotepHslii knacce

CTOJI, CTYJI, I0CKa MEJIOBas,
MYJIbTUMEIUNHBIN TPOEKTOP,
KOMIIBIOTEP NEPCOHATBHBIN

M-412, YueOHas
ayIUTOpHS

CTEJUIAX JJIsl XpaHEHUsI KHUT, CTOJL,
CTYJI, MyJIbTUMEIUUHBINA TPOEKTOP,
JIOCKa MapKepHas

K-120, MamuHHEIH 3a71

cepBep, KOHIUITHOHED

NBI|
VY4eOHble ayAUuTOpUU IS M-408, Aynutopus CTEeJUIaX I XPAHEHUS] MHBEHTaps,
IpoBeIeHUs Tab0paTOPHBIX kagd. "HT" CTOJI
3aHATUN M-401, Yuebnas CTOJI, CTYJI, JIAOOPATOPHBINA CTEH]T
nabopaTtopus
KPUOTEHHBIX CUCTEM
VYueOHbBIC ayAUTOPUU IJIS M-411/1, CTOJI, CTYJI, IOCKa MEJIOBas,

IIPOBEJIEHUS IPOMEKYTOUYHON
aTTecTaluu

KomMnbrotepHslii kacce

MYJIbTUMEIUNHBIN ITPOEKTOP,
KOMITBIOTEP NEPCOHATBHBIN

M-412, YueOHas
ayIUTOPUS

CTEJUIAXK U1l XpaHEHUsI KHUT, CTOJI,
CTYJI, MyJIbTUMEIUUHBINA TPOEKTOP,
JIOCKa MapKepHas

K-120, MammuyHHBIN 3471

cepBep, KOHIUITHOHED
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MBI

Ilomemenust misa
CaMOCTOSITEIIbHONU pabOThI

M-411/1,
KomnbroTepHslil Ki1acce

CTOJI, CTYJI, I0CKa MEJOBas,
MYJIbTUMEIUNHBINA TPOEKTOP,
KOMIIBIOTEP NEPCOHAIbHBIN

TTomerenust misa
KOHCYJIbTUPOBAHUS

M-402, Aynutopus
kag. "HT"

CTeJUIaX IS XPaHEHUSI KHUT, CTYII,
CTOJI HUCHMEHHBIN

[Tomenienus st XpaHEeHUs
o0opymoBaHus U y4eOHOTO
WHBEHTAPSs

M-407/1, KnagoBas

CTCJIIAXX IJIs1 XpaHCHUA HHBCHTapsI,

CTCJIIAXK JIA XPAaHCHUS KHUT,
HMHBCHTApPb CHeI_[I/IaJ'II/ISI/IPOBaHHHﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HuskoTemnepaTypHblif SKCIEPUMEHT

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KM-5

KM-6

Huszkoremneparypnas tepmomerpust (KonrposbHas pabora)

MeToap! moMydeHus] HU3KUX TeMIieparyp. Y cTpoiictBo Mammubl Mak-Marona (JIabopaTopHas
pabora)

W3mepenne HU3KUX TeMrieparyp tepmonapamu (JlabopaTopHas pabora)

Mertannuyeckue 1 oJIylipoBOJAHUKOBBIE TeEpMOMETphl. HemeTannnueckrue TepMOMETpBI
(ocobennoctu BeIOOpa Matepuaina) (KonrponsHas padora)

M3MepeHune HU3KUX TEMIIEpaTyp METANIMYECKUMU U MTOJYITPOBOIHUKOBBIMU TEPMOMETPAMH.
OcoOenHoctu BbiOOpa MaTepuaina repmomerpa (Jlaboparopuas padota)

M3MepeHue HU3KUX TeMIIEpaTyp HeMeTaJuIndecKUMU TepMoMeTpamu (JlaGopaTopHas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4€T C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Y — KM: 1 2 3 4 5 6
pasjena Al et Henens 4 4 8 12 12 14
KM:
1 HuskoreMiiepaTypHbIil S3KCIIEPUMEHT
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TexHuKa HU3KOTEMIIEPaTypPHOTO
sKcniepuMenTa. HuskoremmeparypHas
tepmomeTpus. CtannapTuzanus
HU3KOTEMITEPATyPHBIX U3MEPEHUH,
roCyJapCTBEHHbIE TEPBUYHBIE 3TATOHBI + +
€MHULIbI TEMIIEPATYpPHI B HHTEpBaje oT 1,5 1o
273,15K. OcobeHHOCTH pealln3aliui pernepHbIX
Touek mkansl MIITIII-68 MeTomoMm
KOHJICHCAIlUOHHOTO TEPMOMETpA.

1.2

Merannnyeckrne TepMOMETPBI: 0OCOOCHHOCTH
BbIOOpa MaTepuana, TEepMOMETPHI €
MarHUTHBIMH [TPAMECSIMH YyBCTBUTEILHOTO +
anemenTa. [1omyrnpoBOAHUKOBBIE TEPMOMETPHI
COITPOTHBIICHUS

1.3

Oco0GeHHOCTH U3MEPEHUsS] HU3KUX TEMIIEpaTyp
TepMonapamu. PerynupoBanue TeMeparypsl.

Hewmerannuueckue TepMOMETpPbI: 0OCOOEHHOCTH
BbIOOpa MaTepuana

14

I'pagynpoBaHne TEPMOMETPOB COIIPOTUBIICHUS
u Tepmonap. [lorpentHoctu onpeaeneHus +
TEMIIepaTyphbl

Bec KM, %: | 10 10 | 30 15 15 | 20
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