MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHnoBanune o6pa3oBaTebHOIl mporpaMMbl: TexHnka H GU3NKa HU3KUX TeMIlepaTyp
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
HU3KOTEMIIEPATYPHBIN DKCIIEPUMEHT

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbLHBIX OTHOIIEHUIi

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;
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Hear  ocBoeHHUS  AMCHUIUVIMHBI.  HM3y4eHHE  MpOOJEeM W TEXHUKH  IPOBEICHUS
HHU3KOTEMIIEPATYPHOTO SKCIEPHUMEHTa Ui MOCIEAYIOIIEr0 HCIOJIb30BaHMS: IPH KOHCTPYHPOBAaHHH
KPHOTEHHBIX CHUCTEM, OJKCIUTyaTallud KpPUOTEHHBIX CHCTEM U TPOBEICHHUS OKCIIEPUMEHTAIBHBIX
UCCIIEI0BAHUM.

3amauu IMCHMIIHHBI

- UI3YUCHHUC HpO6JIeM N TCXHUKHU NPOBCACHUSA HU3KOTCMIICPATYPHOI'0 OKCIICPUMCHTA,

- U3y4eHue MpodIeM HU3KOTEMITEpaTypHONH TEPMOMETPUH: CTaHJAPTOB HU3KOTEMIICPATYPHBIX
U3MEpPEHUH, TaTYMKOB U3MEPEHUS TEMIIEPATyphl, 0COOCHHOCTEH N3MEPEHUS NaBICHUS TIPU
KpHOTeMIIepaTypax, 0COOEHHOCTEH U3MEPEHHsI pacxo1a 0AHO(A3HBIX U ABYX(a3HBIX TOTOKOB MIPU
KpHOTEeMIIepaTypax;

- [lomyueHne npakTHYECKUX HABBIKOB B KOHKPETHBIX TEXHMYECKUX PELICHUSX IPH
KOHCTPYUPOBAHHNU KPHUOTCHHBIX CUCTCM, SKCILIyaTallu KPUOT'CHHBIX CUCTCEM U ITPOBCACHHUNU
9KCIIEPUMEHTAIBHBIX UCCIIEIOBAHHIA;

- IOJTy4YeHHE HABBIKOB pabOTHI C MH(GOPMAIIMOHHOH 0a30ii.

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

KOI[ U HAMMCHOBAHHEC KOI[ 1 HAMMCHOBAaHHUEC 3anﬂaﬂnp03amﬂﬂe pe3yJabTaThl Oﬁy‘lel{l/l'il
KOMIICTCHII U HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH
ITK-2 T'0oTOB K pacueTHO- N/1-3nk-2 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

JlucuuninHa OTHOCUTCSI K OCHOBHOM MmpodeccruoHanbHOM 00pa3oBaTenbHOM nporpamme TexHuka u
¢dusnka HU3KHX Temieparyp (naree — OIIOIT), nanpaBnenust moaroroBku 14.03.01 SnepHas sHepreTuka
U TeII0(pHU3uKa, ypoBeHb 00pa30BaHus: BhICcIIee 00pa3oBaHue - OakanaBpuar.

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

Pe3ynbrarhl 00y4ueHMs, OIy4EHHbIE P OCBOEHUH TUCIUIUIUHBI, HEOOXOIMMBI NP BBITOJIHEHHUU
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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Texuunka 48 8 8 8 8 - - - - - 24 - H3yuenue mamepuanog iumepamypHyix
HHU3KOTEMIICPATYPHOTO UCIOYHUKOB:
9KCIIEPUMEHTA. [3], 11-429
1.1 | OcHoBHBIE YCTpOMCTBA, 24 4 4 4 - - - - - 12 - [4], 3-277
HCIIOJIb3YEMBIE B [6], 3-70
HHU3KOTEMIIEpaTypHOM [7], 2-110
IKCICPUMECHTE. [8], 2-73
1.2 Mertammudeckue 24 4 4 4 - - - - - 12 -
TEPMOMETPBL.
2 W3mepeHne HI3KIX 42 6 6 6 - - - - - 24 - H3yuenue mamepuanog numepamypHsix
TEeMIepaTyp. UCHOYHUKOG:
2.1 Ocobennoctu 24 4 4 4 - - - - - 12 - [1], 7-275
HU3MEPEHUS] HU3KUX [2], 8-250
TeMIepaTyp. [5], 5-255
2.2 I'panyupoBanune 18 2 2 2 - - - - - 12 -
YCTPOHCTB H3MEPEHHS
TEeMIEePATYPHI.
3a4er ¢ OLEHKOi 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 14 14 14 0.3 48 17.7
Hroro 3a cemecTp 108.0 14 14 14 0.3 65.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnauBuyanpHble KOHCYIbTAlMH M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aenaam
mucuuruinHel; CP — camocrostensbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Texnuka nusKomemnepamypHo20 9KCnepumMerHma.

1.1. OcHoBHBIE YCTPONCTBA, UCIOIb3YyEMbIE B HU3KOTEMIIEPATyPHOM SKCIIEPUMEHTE.

Huskoremneparypuas tepmomerpus.. CraHgapTu3aius HU3KOTEMIIEPATYPHBIX H3MEPEHUH,
rOCy/IapCTBEHHbIC NMEPBUYHBIC ATAJOHBI €IMHUIIBI TEMIIEPATYphl B uHTEpBajie oT 1,5 no 273,15K..
OcobenHoctu peanuzanuu penepHbix Todyek mkaiasl MIITII-68 meTonomM KOHAEHCAIIMOHHOTO
TEPMOMETPA..

1.2. Merannudyeckue TEpMOMETPBI.
Ocobennoctu BeIOOpa MaTepuana.. TepMOMETpBl ¢ MarHUTHBIMU IIPUMECSIMHA YYBCTBHTEIILHOTO
anemMenTa.. [1omyrnpoBOTHUKOBBIE TEPMOMETPHI COTIPOTUBIICHUSI. .

2. Hamepenue nusxux memnepamyp.

2.1. OcobGeHHOCTH U3MEPEHUS] HU3KUX TeMIIepaTyp.
M3mepeHne  HHU3KMX  TEMIIEpaTyp  TepMoONapaMu..  PerynmupoBaHue  TeMIepaTyphl.
Hemerammueckue TepMOMETPBI: OCOOEHHOCTH BBIOOpA MaTepHaia..

2.2. I'pagynpoBaHue YCTPONUCTB U3MEPEHUS TEMIIEPATYPHI.
['panynpoBanne TEPMOMETPOB CONMPOTUBIEHUS U TepMonap.. [lorpemHocTr ompeneneHus
TEMIEPATYPHI..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. HuzkotemneparypHas tepmomerpus. CTaHAapTU3aMs HU3KOTEMIIEPAaTYPHBIX U3MEPEHHH
OcoOeHHOCTH peanu3aluy pernepHbix Touek mkaisl MITTII-68 (4 gyaca).;
2. Metannuyeckue TepMOMETPBI: 0COOEHHOCTH BbIOOpa MaTepHaina. [1o1ynpoBoAHUKOBbIE
TEPMO-METPhI CONPOTUBIEHHUS (4 yaca).;
3. OcobeHHOCTH U3MEPEHMsI HU3KUX TeMIepaTyp TepMonapamu. Hemerannnueckue
TEPMOMETPHI: 0COOEHHOCTH BbIOOpa MaTepuaia (4 yaca).;
4. I'panynpoBKa TEPMOMETPOB CONPOTUBIECHUS U TepMmomnap. [lorpenHocTu onpeaeneHus
TeMIeparypsl (2 Jaca)..

3.4. Tembl 1a60paTOPHBIX PadoT
1. Metoibl oTy4yeHUs: HU3KUX TeMIepaTyp. Y cTpoicTBo MaminHbel Mak-Marona (4 yaca).;
2. 3mepenune HU3KUX TeMIlepaTyp Tepmorapamu (4 yaca).;
3. I3mepenne HU3KHUX TeMIepaTyp METAUTMYECKUMH U TIOTYIPOBOJHUKOBBIMU
tepmomeTpamu. OcoOEHHOCTH BBIOOpa MaTepuaia TepMomMeTpa (4 gaca).;
4. 3MepeHune HU3KUX TeMIIepaTyp HEMETAIUIMYECKUMH TEpMOMETpaMu (2 yaca)..

3.5 Koncyabranumn

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



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 | 2

3HaTh:
METOJIMKY peUIeHHs 3a/1a4, BOSHUKAIOLIUX MIPH JlaboparopHas pabota/MI3mepeHrne HU3KUX TeMrepaTyp
HKCIEPUMEHTATBHOM HUCCIIEI0BAaHUH PaOOTHI N/JI-3nk-2 + TepMOIIapamMu
HU3KOTEMIIEPATYPHBIX YCTAHOBOK
(bopMyIMPOBKY TPeOOBAHUH K IKCIIEPUMEHTAIIb- JlaboparopHast paboTa/MeToabl OTYyYCHHS HU3KUX
HOMY 000PYIOBAHHIO [T PA3IMYHBIX 3184 HU3- | P]1-3p.» + 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 NJ-3rk-2 + HEMETATMYECKUMH TEPMOMETPAMHU
HU3KOTEMIIEPATypHOU TEXHUKHU
OTIpeAEIATh KOPPEKTHOCTh BHIOPAHHOTO JlaboparopHas pabota/MI3mepeHre HU3KUX TeMrepaTyp
000pyZI0BaHUS 3a/1a4aM ONpe/IeIeHUs METaJUINYECKUMU U MOJIYTIPOBOAHUKOBBIMU TEPMOMETPAMH.
rapamMeTpoB pabOThl HU3KOTEMIIEPATYPHBIX N3 . OcobenHoctu BpIOOpa MaTepuasia TepMoMeTpa

-31K-2

YCTAaHOBOK

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




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(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. Ynei6un. — M. : Dueproaromuzaar, 1987. — 280 c.;

2. Tennopuznyeckue nuzmepenus u npudopst / E. C. IInarynos, [u ap.] ; o6m. pea. E. C. IlnaTyHoB.
—JI. : MamunocTtpoenue, 1986. — 255 c.;

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

4. Pozanos, JI. H. BakyyMHas TexHUKa : y4eOHUK JJIs BY30B IO CIIEHUAIBHOCTH "DIEKTPOHHOE
mammHOcTpoeHue" / JI. H. PozanoB. — 2-¢ u3n., mepepad. u jgor. — M. : Beicmas mkona, 1990. —
320 c. — ISBN 5-06-000479-1.;

5. Porens6epr, U. JI. Crinasel nist tepmorap : cripaBounuk / W. JI. Porensbepr, B. M. beitmua. — M.
: Merannyprus, 1983. — 360 c.;

6. A.T'. bannos, M. B. [lonos- "UHcTpyMeHTaIbHBIE METO/IbI aHATHM3A: TEPMUYECKUIN aHAIIU3 U
HU3KOTeMIIepaTypHas afcopOrus azora", M3narensctBo: "HoBocnOMpCcKuii rocy1apcTBeHHBIH
TexHudeckuii yausepcutet", HoBocubupck, 2019 - (72 c.)
https://biblioclub.ru/index.php?page=book&id=576128;



7. A. B. 3unoBseBa, I'. U. YUepnos, B. K. Bacunses, B. JI. IOma- "BakyymHas TexHuka B
TEXHOJOTMYECKUX U HU3KOTEMIIEpaTypHbIX ycTaHOBKax", M3marenscTBo: "OMCKHit
rocynapcTBeHHbIl TexHuueckuil ynusepcuret (OMI'TY)", Omck, 2019 - (112 ¢.)
https://biblioclub.ru/index.php?page=book&id=682145;
8. Hesepos E. H., MIBanenko O. B.- "IIpu0Oopb! 1 TeXHUKA U3MEPEHUI, MATEMATUUECKOE
MOJICTTMPOBAHHUE YCTAHOBOK HU3KOTeMIiepaTypHoil TexHuku.", U3narenscrBo: "Keml V",

Kemeposo, 2013 - (75 c.)

http://e.lanbook.com/books/element.php?pll_id=45633.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrneyeHue:
1. Office / Poccutickuii makeT o(pUCHBIX MIPOTpamMM;
2. Windows / OniepaniionHas cuctema cemeicTna Linux.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 9BbC "YHuBepcurerckas 6md1M0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas sjekTpoHHasi 6udiamorexa - https://elibrary.ru/
. baza nannbix Web of Science - http://webofscience.com/
. ba3za mannbix Scopus - http://www.scopus.com
. HanuoHanbHast 3J1eKTpoHHas 0ubamoTeka - https://rusneb.ru/

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

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

. HannoHabHbBIi mopTaJ oHlaiin o0yyeHusi «OTKpbITOe 06pa3oBanue» - https://openedu.ru
. Opnumnanbublii caiit PegepajbHOTO aAreHTCTBA 0 TEXHUYECKOMY PeryJIMpOBAHUI0 U

O© oo ~NO Ol A~ W

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

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, Ocnamenne
HAHMMEHOBAHHUE
Y4eOHble ayAUTOpUU IS M-411/1, CTOJI, CTYJI, I0CKa MEJIOBasl,

IMPOBCACHUA JICKIMOHHBIX
3aHITUN U TCKYIICTO KOHTPOJIA

KommnsrorepHslii kinace

MYJIbTUMEAUNHBIN IPOEKTOD,
KOMIIBIOTEP NEPCOHAIbHBIN

M-412, YueOHas
ayIUTOpHS

CTEeJUIAX JJIsl XpaHEHUsI KHUT, CTOJL,
CTYJI, MyJIbTUMEIUUHBINA TPOEKTOP,
JIOCKa MapKepHast

K-120, MamuHHEIH 3a71
HBII

cepBep, KOHIUITHOHED

VY4eOHble ayAUTOpUN IS
MIPOBE/ICHUS MMPAKTUUECKUX
3ansatui, KP u KII

M-411/1,
KomMnbrotepHslii kacce

CTOJI, CTYJI, I0CKa MEJIOBas,
MYJIbTUMEIUNHBIN ITPOEKTOP,
KOMITBIOTEP NEPCOHATBHBIN

M-412, YueOHas
ayJIUTOPHS

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

K-120, MamHHBIN 3471

cepBep, KOHIUITHOHED

NBII
VY4eOHble ayAUTOpUN IS M-408, Aynuropus CTeJUIaX JUId XpaHEHUS UHBEHTaps,
poBeIeHUs 1ab0PaTOPHBIX kag. "HT" CTOJI

3aHATUHA

M-401, Yuebnas

CTOJI, CTYJI, JIJAOOPATOPHBIN CTEH]T




nabopaTopus
KPHUOICHHBIX CUCTCM

VYuebHble ayIuTOPUH IS
IIPOBEACHUS IIPOMEKYTOUHON
aTTecTaluu

M-411/1,
KommnbsrorepHslii kinacc

CTOJI, CTYJI, JOCKa MEJOBasd,
MYJIbTUMEAUNHBIN IPOEKTOD,
KOMIIBIOTEP NEPCOHAIbHBIN

M-412, YueOHas
ayJIUTOPHs

CTEJUIAX JJIsl XpaHEHUsI KHUT, CTOJI,
CTYJI, MYJbTUMEIUUHBIA MPOEKTOP,
JI0CKa MapKepHasi

K-120, MammHHEBIN 3a71
HBI]

cepBep, KOHAULILOHED

TTomerenust misa
CaMOCTOSITENIbHOM PabOTHI

M-411/1,
KommnbsrorepHslii kinacc

CTOJI, CTYJI, IOCKa MEJOBasd,
MYJIbTUMEAUNHBIN IPOEKTOD,
KOMIIBIOTEP NEPCOHAIbHBIN

ITomemmenust misa
KOHCYJIbTUPOBAHUS

M-402, Aynutopus
kad. "HT"

CTEJUIAX JJI XpaHEHUsI KHUT, CTYII,
CTOJI MMCbMEHHBIN

[TomeneHus st XpaHEHUs
000py1I0BaHUS U Y4€OHOTO
WHBEHTAPS

M-407/1, KnagoBas

CTCIIaXK JId XpaHCHUSA WHBCHTApPA,
CTCJIIAXK IJIA XPAaHCHUS KHUT,
HHBCHTApPb CH@HI/IaHI/I?»I/IpOBaHHBIﬁ
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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.

Munexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuuminHb KM: L 2 3 4 > 6
pasjena Henens 4 4 8 12 12 14
KM:
1 TexHuka HU3KOTEMIIEpaTypPHOTO
HKCTIIEPUMEHTA.
11 OCHOBHBIE YCTPOICTBa, UCIIOJIb3YEMBIE B N
HU3KOTEMITEPATyPHOM DKCIIEPHUMEHTE.
1.2 Mertannndeckue TEpMOMETPBI. + +
2 N3MepeHue HU3KUX TeMIIepaTyp.
21 Oco0eHHOCTH U3MEpPEHUS] HU3KUX + +
TeMIeparyp.
29 ['pamynpoBanue yCTpOWCTB U3MEPEHUS +
TEMIIepaTyphbl.

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