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 o6pa3oBarteibHoil nporpammel: Tennogusuka
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpamMma QM CHUILIHHBI
IKCHHEPUMEHTAJIBHOE UCCJIIEJOBAHME TEIIJIOMACCOOBMEHA

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:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

7 cemecTp - 32 yaca;

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
IlepexpecTHbI 0IIpOC

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

He.m: OCBOCHHUA UCHHUIIJIUHBI.
KOHBCKTHBHOT'O

TUAPOIUHAMHKH,

onHo(dazHoro

TENI000MEHa,

HN3YUCHHUC METOAOB OKCIICPUMCEHTAJIBHOI0 HCCICIOBAHUA

TeriooOMeHa 1npu  (Ha30BBIX

MMPEBpAlICHUAX W KOHBCKTHBHOI'O MaccooOMeHa | IMPAKTUYICCKOC OCBOCHHEC COBPCMCHHBIX MCTOJ0B
na6opaTopHoro MOJICIINPOBAHUSA 3TUX ITPOLECCOB

33[[3‘11/1 AUCHHUIIIMHBI

- IOBHAKOMMUTDH 06yqa}01unxc;1 C MCTOJaMH (1)I/I3I/IquKOFO MOACIIUPOBAHUA ITPOLUECCOB TCILJION

MaccooOMeHa;;

- Hay4UTh 00OCHOBaHHO BBIOMPATh METOJ] UCCIIEJOBAHUS OCHOBHBIX XapaKTEPUCTUK
IPOLIECCOB TEILIO- U MACCOOOMEHA C yUeTOM CHEUU(PUKU TEINIOHOCUTENS, PEXKUMHBIX
apaMeTPOB U OXKHIA€MOH MOIPEIIHOCTH U3MEPEHMS;;

- HAYYUTh IPOBOIUTH U3MEPEHUs KO3(PPHUIIMEHTOB rHAPABINYECKOTO CONTPOTHBIICHUS,
K03(pPULIMEHTOB TEMJIO0TIa4M U MACCOOTIauH, a TAaKXKe M0JIel TaBIeHus, CKOPOCTH,

TEMIIEpaTyphbl U KOHLEHTPALMHU B IOTOKAX XKUIAKOCTHU U Iasa;;

- B IIpoIiecce BBIOJHEHUS 1a00paTOPHBIX pabOT HAYYUTh CTYJCHTOB IPOBEICHHIO
TETUIO(PU3NIECKOTO HIKCIIEPUMEHTA C UCIIOIB30BAaHUEM COBPEMEHHOH aImmaparypsl;
- HAy4YUThb crioco0am 00pabOTKH U aHAIN3a Pe3yJbTaTOB SKCIIEPUMEHTOB I10 UCCIIE0BAHUIO

TEIIO- U MacCOOOMEHA M pacyeTa MOrpelHOCTed H3MEPEHHUIL..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

PIIK-1 Criocoben k
NPOBE/ICHUIO
71a60paTOPHOTO U
YHCIIEHHOTO
TeTI0(pU3NIECKOTO
IKCIIEPUMEHTA, K
MMPOCKTUPOBAHUIO 1
KOHCTPYHPOBAHUIO C 3TOI
[EJTBI0 COOTBETCTBYIONTUX
IKCIIEPUMEHTAIBHBIX
CTEHJIOB, K 00paboTKe
OTIBITHBIX JIAHHBIX

N -1prk-1 OO0OCHOBBIBAET
METO/IMKY MCCIICIOBAHUS
KOHerTHI)IX HpOIIeCCOB
THJIPOJIUHAMUKH U
TemI000MeHa

3HATh:
- OCHOBHBIE METOJIbI (PU3HUYECKOTO
MOJICJINPOBAHMS TPOLIECCOB
TUJIPOJIMHAMUKH, TEIJIO- U MacCOOOMEHa;
- ICTOYHUKH Hay4YHO-TEXHUYECKON
uH(popManuu (KypHaibl, CAThI
WHTepHeT) no pa3auyHbIM npolieMam
TEII00OMEHa.

YMETh:
- 000CHOBaHHO BBIOMpATh METOJ, CXEMY

AKCIEPUMEHTAIbHOW YCTAHOBKH U
npUOOPBI A1 U3MEPEHUs 3a1aHHON
XapaKTepUCTUKHU TEIJIO- NI MaccooOMeHa
C YYETOM AOIYCTUMOM MOIPEUIHOCTH
M3MEpEHMUS;

- IPOBOJUTH OLIEHKY MOIPELTHOCTEN
MOJIYYEHHBIX IKCIEPUMEHTATbHBIX
JAHHBIX U UX CPaBHEHUE C pe3ylbTaTaMU
JPYTHX UCCIIEJOBAHMM.

PIIK-1 CnocoGeH k
POBEICHUIO
1a00paToOpHOTO U
YHUCIIEHHOTO
Ter10(hU3NIeCKOro
IKCIEPUMEHTA, K
IMMPOCKTUPOBAHUIO 1

NJ1-3prk-1 CiocobeH k
OpraHu3aluy J1abopaTOPHOTo
SKCIIEpUMEHTa U 00padoTKe
MOJTy4EeHHBIX
SKCIICPUMCHTAJIBHBIX JaHHBIX

3HATh:
- METO/Ibl U3MEPEHUs KO (HULINEHTOB
THJIPaBIMYECKOTO CONTPOTUBIIEHUS,
KOA(DPUITMEHTOB TEIUIOOTIaYH 1
MaccCOOT/Iauy, MOJIeH JaBIEHUsI, CKOPOCTH,
TEMIIEPATypbl U KOHLIEHTPALlUU B MOTOKAX
JKUJKOCTHU U Ta3a;




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
KOHCTPYHPOBAHUIO C ITOM - OCHOBHBIE HCTOYHHKH Hay4YHO-
IIEJIbI0 COOTBETCTBYIOIINX TEXHUYECKON MH(POPMAIMK O METO1aX
IKCIIEPUMEHTAIBHBIX pacuera MpoIieccoB TerooOMeHa U
CTEHJIOB, K 00paboTKe TEIUIO(PU3NIECKUX CBOMCTBAX BEIIECCTB.

OTIBITHBIX JAHHBIX
YMETB:

- IPOBOANUTH U3MEPEHHSI TEMIIEPATYPBI
MMOBEPXHOCTHU TEIJIO00OMEHA U
TEMIIEPaTypPbl KUIAKOCTH, a TAKKE
JIaBJICHUS], CKOPOCTH U Pacxo/ia KUAKOCTH,
TETUIOBBIX MIOTOKOB, ITOTOKOB MacCChI
KOMITOHEHTOB CMECH;

- OIIPEETATh 1O TIEPBUYHBIM
HKCIIEPUMEHTAIBHBIM JAHHBIM,
NOJYYEHHBIM B Tporiecce (hU3NIECKOro
MOJICITUPOBAHMSL, KOOPPHUIIUEHTHI
TUPABINIECKOTO COMPOTUBIICHHS, TEILION
MacCOOTAAuH, a TAK)KE CBSI3b MEXKIY
0e3pa3MepHBIMHU YHCIaMU T10100us,
XapaKTepU3YIOIUMH U3y4aeMbIe
IPOLIECCHI.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOT'PAMMBI BO

JlucuunimHa OTHOCUTCS K OCHOBHOW Tpod)eCcCHOHAIbHONW 00pa3oBaTenbHOM MporpaMMme
Tennoduzuka (manee — OIIOIl), nanpaBnenuss noaroroBku 14.03.01 Snepnas o»HepreTuka u
Teriousnka, ypoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - OakanaBpHar.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIITYCKHOM KBaJTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

8

9

10

11

12

13

14

15

MeToabl
MOJIEIUPOBAHUS
MIPOLIECCOB
TUAPOJUHAMUKH,

TEIIO- ¥ MacCoOOMeEHa.

CxeMbl
IKCTIEPUMEHTATBHBIX
YCTaHOBOK

N | 0| Beero wacos

~

~|

10

11

MeTtoabl
MOJICITAPOBAHUS
MPOIIECCOB
THIIPOAMHAMUKH,

TEIIO- U MaccooOMeHa.

CxeMbl
IKCICPUMEHTAIBHBIX
YCTaHOBOK

24

10

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

[1], 5-16
[2], 455-460
[3], 455-461

CramnmoHapHbIe U
HecTalMoHapHbIe
METO/IbI K3MEPEHHUS
KOX(PHUIIIECHTOB
TEIJIOOTIAYH.

32

10

14

2.1

CranmoHapHbIe U
HecTallMoHapHbIe
METO/IbI U3MEPEHUS
K03(h(pUIHeHTOB
TEIUIOOTIAYH.

32

10

14

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG:

[1], 20-31
[2], 460-464
[3], 462-470

Metoas! u3MepeHus
KOX(PHUIHEHTOB

26

10

H3yuenue mamepuanos numepamypHslx
UCMOUYHUKO06.

5




TUAPABINYCCKOTO
COIMPOTUBJICHMUS.

3.1

Mertop! H3MEpeHHs
K03(h(pULHEHTOB
THAPABINIECKOTO
COIPOTHBIICHHSL.

26

10

[1], 42-55
[2], 468-471
[3], 471-475

Meronbl u3mepeHuit
IOJICH JaBJICHMS,
CKOpOCTH,
TEeMIIepaTypsl U
KOHIICHTPAITUH.

26

10

4.1

Meronbl u3mepeHuit
noJjei naBjieHus,
CKOPOCTH,
TeMIIEpaTyphl U
KOHIIEHTpAIIUH.

26

10

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[1], 60-88
[2], 472-480
[3], 476-480

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMecTp

144.0

32

32

0.5

44

335

HToro 3a cemecTp

144.0

32

32

2

0.5

77.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camocrosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Memooul moderuposanus npoyeccos 2uOpPOOUHAMUKY, MEN10- U Maccoodmena. Cxemubl
9KCHEPUMEHMATILHBIX YCIAHOBOK

1.1. MeTobl MOACITMPOBAHHUS MTPOLIECCOB TUAPOAMHAMHUKH, TEIUIO- M MaccooOMeHa. CXeMbl
9KCIIEPUMEHTAIIBHBIX YCTAHOBOK

2. Cmayuonapuble u HecmayuoHapHvle Memoobl UBMEPEHUA Koad)d)uuueﬂmoe Meni00moayiu.

2.1. CraroHapHbIe ¥ HECTAI[MOHAPHBIC METOIbI U3MEPEHUS KOI(PPUIIMEHTOB TETLIOOTIAYH.

3. Memooul U3MepPerHus KOSd)d)I/lI/{I/leHWZOG eudpaeﬂuueacoeo conpomueierusl.

3.1. Metobl u3mepeHus: Ko3QpGUIUEHTOB TUAPABINYECKOTO COTPOTUBRICHUS.

4. Memoout U3M€D€Hl/ll/7 nozeu OGGﬂeHll}Z, CKopocmu, memnepaniypbl U KOHYUeHmpayuu.

4.1. Metoabl u3MepeHuii 1osiel AaBieHUs, CKOPOCTH, TEMIIEPATYPbI U KOHLIEHTPALIUH.

3.3. TeMbl NpaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. Tembl 1260paTOPHBIX PadoT
1. Nel. MccnenoBanue TEIIOOTIAYH MPH ITY3bIPHKOBOM, TIEPEXOTHOM U TUICHOYHOM PEKUMax
KHIICHUS KHUJIKOCTH B YCIOBHSIX CBOOOHON KOHBEKITUH.;
2. Ned4. HccnenoBanue TeruiooOMeHa Ipy TEYSHUH T'a3a B KPYTIoi TpyOe B YCIOBHSIX
MOCTOSIHHOM
Y TIEpEMEHHOM M0 JITMHE TEIUIOBOM HArpy3KH.;
3. Ne6. UccnenoBanue TeriooOMeHa B yCIOBUSX CBOOOIHON KOHBEKITUY;
4. Ne7. UccnenoBaHue TEIJIOOTAAYH MPU OOTEKAHUU KPBIJIOBOTO PO TOTOKOM BO3/1yXa
B
A’POIMHAMUYECKON TpyOeE..

3.5 KoncyabTanuu

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS MO TUCIUILINHE Kongt COOTBETCTRIIL ¢
(B COOTBETCTBUH C pa3ieiioM 1) WHJUKATOPOB n3.1)
1[2[3][4
3HaTh:
HMCTOYHHKU HAYYHO-TEXHUYECKOW MHpOpMaK (KypHaJbl, caiThl THTEpHET) TectupoBanne/KM Nel.
10 Pa3JINYHBIM MIPOOJIEMaM TEMI000MeHa V-1pmca + Brimonaenune nabopaTopHbIX
i pabot Nel, 4. Tect no nekusam 1-
4.
OCHOBHBIE METO/IbI (PHU3UIECKOTO MOJICTUPOBAHUS IIPOIIECCOB TectupoBanne/KM No2.
TUIPOJIMHAMUKY, TEIJIO- U MaccooOMeHa V-1pmca + Brimonaenune nabopaTopHbIX
i pabot Ne6, 7. Tect 1o JeKIUAIM 5-
9.
OCHOBHBIE HCTOUYHUKH HAyYHO-TEXHUYECKON MH(POPMAIIN O METOJaX [Tepexpectubiit ompoc/KM Ne5.
pacuera mpoIeccoB TEIIOOOMEHA M TEeIUIO(U3NIECKUX CBOMCTBAX BEIECTB WJI-3prik-1 + | 3amuTa 1adoparopHbix padoT Ne
6, 7. Tect o mekuusam 10-13.
METO/]Ibl U3MepeHUsl KOAPPUIIMEHTOB IUIPABINYECKOTI0 CONTPOTHUBIIEHUS, [TepexpectHbiit onmpoc/KM Ne3.
KO3 (PHUIMEHTOB TEMJIO0TJauu U MAacCOOTauu, MoJel JaBIeHUs, CKOPOCTH, 3amura 1abopatopHbIX paboT Nel,
TEMIIEPATYpPbl U KOHLIEHTPALIUKA B MOTOKAaX >KUIAKOCTU U Ta3a UJ-3prx-1 + 4.
Iepexpecthbiii onpoc/KM Ne4.
PacuerHoe 3amanne
Ymersb:
IIPOBOAMTH OLIEHKY MOTPEIIHOCTEN MOIYYEHHBIX IKCIIEPUMEHTAIbHBIX TectupoBanne/KM Ne2.
JAHHBIX U UX CpaBHEHHE C pe3yJbTaTaMH IPYIHX UCCIIEOBAHUM VT-Lomica + Brinonnenue nabopaTopHbIX
pabot Ne6, 7. Tect mo AeKusIM 5-
9.
00OCHOBAHHO BBIOUPATh METO/I, CXEMY IKCIIEPUMEHTATIbHON YCTAHOBKH U TectupoBanne/KM Nel.
puOOPHI 1711 U3MEPEHUs 3aJaHHOW XapaKTePUCTUKH TEIJI0- WIH VLo + Brinonnenue nabopaTopHbIxX
MaccooOMeHa C Y4eTOM JOMyCTUMON MOTPEIIHOCTH U3MEPEHUS ) pabot Nel, 4. Tect no nexuusm 1-
4.




OIIPEAETSATH O MEPBUYHBIM 3KCIIEPUMEHTAILHBIM JJAHHBIM, [TOJy4€HHBIM B
nporecce (GpU3NIECKOro MOJICIUPOBAHUS, KOAPPHUIIHMEHTHI THIPABINUECKOTO

[Tepexpectnsrit onpoc/KM Ne5.
3amuTa mabopatopHbIX padboT No

CONPOTHUBJICHUS, TETUIOU MAaCCOOT/IauH, a TAKKE CBSI3b MEKIY NI-3prk-1 6, 7. Tect mo nekumsam 10-13.
0e3pa3MepHBIMH YUCIIAMHU TTOI00HSI, XapaKTEPHU3YIOIUMHU U3ydaeMble

MPOIIECCHI

MIPOBOJIUTH U3MEPEHHUS TEMIIEPATyPhl IOBEPXHOCTH TEIUIOOOMEHA U [epexpectsrii onpoc/KM Ne3.
TEeMITepaTypbl >KHIKOCTH, a TAK)KE JABJICHUS, CKOPOCTH U pacxojia KUAKOCTH, | M J-3prk-1 3amura mabopaTopHbIX padot Nel,

TCIIJIOBBIX ITIOTOKOB, ITOTOKOB MAaCChl KOMIIOHCHTOB CMECH

4.




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
7 cemecTp

Dopma peanmzanuu: [IpoBepka 3aganus
1. KM Ne4. Pacuernoe 3aganue (IlepekpectHblit ompoc)

Dopma peanuzaiun: Cmemannas popma
1. KM Nel. Bemmonuenue naboparopusix padot Nel, 4. Tect no nekmusam 1-4. (TectupoBanue)
2. KM Ne2. BeimosiHeHue 1abopatopHbIx paboT Ne6, 7. Tect no nekuusam 5-9. (TectupoBanue)
3. KM Ne3. 3ammra naboparopusix padbot Nel, 4. (IlepekpecTHsIii ompoc)
4. KM No5. 3amuta nabopatopasix padot Ne 6, 7. Tect no nexmusm 10-13. (IlepexpecTHblii
0Tpoc)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne7)
OrneHka MO Kypcy BBICTaBJISIETCS KaK CPEIHSAs OT OICHKH 3a padoTy B CEMECTpPE M OILEHKH Ha
9K3aMEHe, C OKPYTJICHHEM B OOJIBIIYIO CTOPOHY.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHbIC MAaTEpUAIIBI 10 TUCLMITIIMHE IPUBEACHBI B (DOH]IE OLIEHOYHbIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. H. U. Crosinos, C. C. CmupHoB, A. B. CMupHoBa, JI. B. ®omymienko- "TemnorexHuyeckue
u3mepenus'", U3znatensctBo: "CeBepo-KaBkasckuii @enepanbubliii yausepcuret (CKOVY)",
CraBpomnons, 2017 - (92 ¢.)

https://biblioclub.ru/index.php?page=book&id=562683;

2. "Tennosnepreruka u temorexuuka: Crnpasounas cepusi: B 4 kH. Ku. 2. Teopernueckue 0cHOBBI
TETJIOTEXHUKH. TeTIOTeXHUUYECKUI IKCIIEPUMEHT: CIIPaBOYHUK'", (4-€ U31., CTEPEOT.),
NznarensctBo: "U3narensckuit jom MOU", Mocksa, 2007 - (564 c.)
http://e.lanbook.com/books/element.php?pll_id=72301;

3. TerutosHepreTHKa 1 TEIJIOTEXHUKA : CIIPAaBOYHUK : B 4 kH. / O0mIL. pen. A. B. Knumenko, B. M.
3opuH . — 4-¢ u3n., crep . — M. : U3narensckmii njom MOU, 2007 . - ISBN 978-5-383-00015-1 .
KH.2 : Teopernueckue OCHOBBI TEIUIOTEXHHUKH. TeMIOTEXHUYECKUN IKCTIEPUMEHT / A. A.
Anekcanapos, u jap. ; O6mr. pen. A. B. Kimmvenko, B. M. 3opun . — 2007 . — 564 c. - ISBN 978-5-
383-00017-5 .

http://elib.mpei.ru/elib/view.php?id=4274.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;

2. Python;

3. ANES;
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4. Slunexc bpaysep.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. Hayunas 3jiekTpoHHasi ondamnoreka - https://elibrary.ru/
3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nanabIx Scopus - http://www.scopus.com
5. HainoHasibHasi 3JIEKTPOHHAs1 oubmoTeKa - https://rusneb.ru/
6. Kypnaa Science - https://www.sciencemag.org/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemenust

Homep aynuTopuu, HaMMeHOBaHUe

OcHalienue

Y4eOHble ay1uTOpUn
JUTSL TIPOBEICHUS
JIEKIMOHHBIX 3aHATHH
Y TEKYIIETO KOHTPOJIA

K-120, Mamunnsii 3a1 MBI

cepBep, KOHAULIHOHED

T-408, YuebHas aynuropus

CTOJI IPENOAaBaTeNsA, CTOI
yueOHBI|, CTYI, HIKad,
KOMIIBIOTEPHAS CETh C BBIXOJIOM B
WNHuTtepHeT, MyabTUMEIUHHBIN
MIPOEKTOP, JOCKAa MAPKEPHas,
KOMIIBIOTEP NEPCOHAIBHBIIN

VY4eOHble ayuTopun
JUI IPOBEICHUS
nabopaTOpHBIX
3aHATUN

T-108, Yuebnas nmaboparopus
MEXaHUKH JKUIKOCTH U Ta3a;
VYyeOHnas naboparopust
ABTOMATH3MPOBAHHBIX CHCTEM
u3MepeHus; YaeOHas
nabopaTopus TerIoo0MeHa

CTOJI IPEIO0/IaBaTesl, CTOJ
yueOHBIN, CTYI, mKad, BEHIanKa 1is
OJICKIbI, KOMIIBIOTEPHAS CETh C
BbIX0JIOM B IHTEpHET,
MYJIbTUMEIUMHBIA IPOEKTOP, JOCKA
MapKepHas, 000py10BaHUE
yueOHOE, KOMIIBIOTED
IIEPCOHAJIbHBIN

VY4eOHble aynuTopun
JUI IPOBE/ICHUS
IIPOMEKYTOUHON

aTTecTalluu

T-408, YuebHas aynutopus

CTOJI IPENOAABATENs, CTOJI
y4eOHBIi, cTy, mKad,
KOMIIBIOTEPHAS CETh C BBIXOJOM B
WNHTepHeT, MyIbTUMEIUNHBIN
IIPOEKTOP, JOCKA MapKepHas,
KOMIIBIOTEP NEPCOHAIbHBIN

Tlomentenus niist
CaMOCTOSITEIILHOU
paboThI

T-412, Yuebnas naboparopus
BBIYUCIIUTEIIEHOW TEXHUKU

CTOJI IPENOAaBaTeNs, CTOMI
y4€OHBIHN, CTYJI, KOMIBIOTEpHAS
ceThb ¢ BBIX0J0M B MIHTEpHET, H0CKa
MapKepHas, KOMIbIOTEP
IIEPCOHAJIbHBIN

ITomemenus s
KOHCYJIbTUPOBAHUS

T-205, YuebHas aynutopus

CTOJI TIPENOIABATEIS, CTO
y4eOHBIH, CTyI, mKad, J0CKa
MapKepHast

Ilomemmenus misa
XpaHEHUs
obopynoBaHus 1
y4eOHOr0 MHBEHTaps

T-213, I[TogcoOHOE OMEIIICHHE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

9KCHCpI/IMCHTaJIBHOG HCCICOOBAHUC TEIJI0MacCcOOOMeHa

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KM Nel. Bemmonnenue nabopatopubix padot Nel, 4. Tect no nekuusm 1-4. (TectupoBanue)

KM Ne2. Beimonnenue nabopatopsbsix padot Ne6, 7. Tect no nekuusam 5-9. (TectupoBanue)

KM Ne3. 3amuta mabopatopubix padbot Nel, 4. (IlepekpecTHblit ompoc)

KM Ne4. Pacuetnoe 3ananue (IlepexkpectHblit omnpoc)

KM NoS5. 3amuta mabopatopubix padbot Ne 6, 7. Tect o nekmusm 10-13. (IlepekpecTHBIi ompoc)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Houep Paznen qucuuIuMHbI KM: L 2 3 4 >
pasjena Henens 6 10 12 14 16
KM:
MeTo1pl MOICTTHPOBAHUS ITPOIIECCOB
1 TUAPOJUHAMUKH, TEIUIO- U MaccooOMeHa. CXeMbl
9KCIIEPUMEHTAIBHBIX YCTAHOBOK
Metoabl MOACITUPOBAHUS ITPOIIECCOB
1.1 TUAPOIUHAMUKH, TEIIO- U MaccooOMeHa. CXeMbI +
HKCIIEPUMEHTAIIbHBIX YCTAHOBOK
2 CranuoHapHble 1 HECTALIMOHAPHBIE METO/IbI
M3MepeHus K03 PUIIMEHTOB TeIIO0TIauu.
21 CranuoHapHble U HECTALIMOHAPHBIE METOIbI + +
' M3MepeHus K03 PUIIMEHTOB TEIIO0TIauu.
3 Mertoast u3mepenus Ko3pHUIIMEHTOB
TUPABINYECKOTO COMPOTUBIICHUSI.
31 MeTtobl u3MepeHus: KodpUIUEeHTOB + + +
TUPABINYECKOTO CONTPOTHBIICHUSI.
4 MerTo1bl U3MEpEHNUI MOJIEN JABICHUS, CKOPOCTH,
TEMIIEpaTypbl 1 KOHIEHTPALIMH.
41 Meroas! U3MEPEHMI NTOJIEN TaBJICHUS, CKOPOCTH, + +

TCMIICPATYPbl U KOHICHTPAIUH.

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