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

Hanpagsienne noaroroBku/cnenuanbHocts: 14.04.01 SinepHas 3vepreruka u Temiopuznka
HaumeHnoBanune o6pa3oBareibHOli nporpaMMmel: Tenstodgusznka u MoJiekynsapHas pusuka
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
ABTOMATU3NPOBAHHBIE CUCTEMbI HAYYHBIX UCCJIEJOBAHHUU
B TEINVIOODUZNYECKOM DKCIIEPUMEHTE

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

1 cemectp - 16 yacos;

IIpakTnyeckue 3aHATHSA

1 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 95,7 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
KosnokBuym
Juckyccusi

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

1 cemectp - 0,3 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

Ceupuaos E.B.

WaentnuraTtop

R572c90f4-SviridovEV-281cc7f4

E.B. CBupugon

(OJDKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

(moamucs)

Mol ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

AHbKOB I'.I",

Waentuduratop

Rbb1f0c84-YankovGG-1la2eddc

(pacumpoBKa MOAKCH)

I'.I'. SlupkoB

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUCHOE SBHHHC)

3aBeyIOIIMI BBITYCKAIOIIEH
KadeIphl

(mozmycs)

A b,

- M9l -

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

lepacumos [.H.

WaenTndukatop

Ra5495398-GerasimovDN-6b58615

(pacmudpoBKa MOAIHCH)

JI.H. I'epacumoB

(JIOJDKHOCTB, y4EHast CTEIIeHb, YYEHOE 3BaHUE)

(moamnucek)

(paciudpoBKa MOIIHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Iesb ocBOeHUsI AUCHMILIMHBI: 1{e/1bI0 TUCIMITIIMHBI ABJISIETCS N3ydeHHE NPUHIIUIIOB IIOCTPOCHUS
aBTOMATHU3MPOBAHHBIX CUCTEM HaydHbIX uccienoBanuili (ACHU) nns nmocneayroiero npuMeHeHUs Ipu
OCBOCHHMH HOBBIX METO/IOB JKCIIEPUMEHTAJIbHBIX HCCIIEAOBAHUM C MCIIOJIb30BaHMEM HH()OPMAIMOHHBIX
TEXHOJIOTU.

3agauM JUCHMIIMHBI

- U3y4eHue crnocoOOB MPUMEHEHHUS ABTOMATU3UPOBAHHBIX CUCTEM HAYYHBIX HCCIICIOBAaHUN B
COBPEMEHHOM (DPU3MUYECKOM IKCIIEPUMEHTE;;

- u3ydenue npuHuunoB nocrpoeans ACHU, coBpeMeHHBIX 00pa3Ii0B TEXHUYECKOTO U
IPOrpaMMHOr0 00ecrieueH sl B 3TOM 00JIaCTH, METO/I0B aBTOMAaTU3UPOBAHHOTO cOOpa U 00pabOTKH
AKCIEPUMEHTAJIbHBIX IaHHBIX;;

- IOJIyYEHHE HABBIKOB MPAKTUYECKOr0 MPUMEHEHHsI CPECTB aBTOMATU3ALIUH [IPH [TPOBEACHUU
(U3UIECKOro SKCIEPUMEHTA.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIINHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

3HATh:
- npeumyniectBa npumeHenust ACHU B

T1K-2 CriocobeH BiageTb
pacueTHO-TEOPETHUCCKHUMH

N-1nk-» Cnocoben
PUMEHSATh COBPEMEHHYIO

N OKCIICPUMCHTAJIbHBIMU
MCTOAaMHU UCCICA0OBAaHUA

SKCHICPUMCHTAJIbHYIO TCXHUKY
n MCTOJBI B TCHJ’IO(I)I/IBI/I‘IeCKI/IX

OKCIICPUMCHTAJIBHBIX UCCIICAOBAHUAX, A
TAKKC I'PaHU bl IPUMCHUMOCTHU

TEIUIOTUAPABINYECKUX MCCJICIOBAHUAX aBTOMAaTHU3allMH.,

IPOILIECCOB B - npuHLuIbl nocrpoenuss ACHU,
SHEPreTHYECKOM COBPEMEHHBIH YpOBEHb TEXHUYECKOTO U
000pyI0BaHUHU MPOrPaMMHOTO 00ECIICUSHUS B ITON

001acTH, METO/Ibl aBTOMATH3UPOBAHHOTO
cbopa 1 00pabOTKH IKCIIEPUMEHTATBHBIX
JTAaHHBIX;;

- OCHOBHbIE HCTOYHHUKH Hay4HO-
TEeXHUYECKON MH(pOpMaIuH,
OTEUYECTBEHHBIN U 3apYOEIKHBII ONBIT
UCIOJIb30BaHUS MH()OPMAIIMOHHBIX
TEXHOJIOTHI1, OCHOBHBIE METO/IbI, CTIOCOOBI
Y CPEJCTBA MOIY4YECHHUsI, XPaHEHUS,
nepepadotku nadopmanuu (OITK-1);.

YMETh:
- CAaMOCTOSITEJILHO BEIOUPATH CTPYKTYPY,

TEXHUYECKOE U TPOTPAaMMHOE
obecnieuenne ACHU npu
MPOCKTUPOBAHNUH SKCIICPUMCHTAJIBHBIX
YCTaHOBOK, alapaToB HOBOW TEXHUKH U
IIPY MOJICPHU3AINH CTAHIAPTHOTO
000pyIOBaHUs;

- BBITIOJIHATD 3KCIICPUMCHTAJIbHBIC
ucclie0BaHust, coop, 00paboTKy U aHAIU3
JAaHHBIX C IPUMCHCHUEM CPEACTB
aBTOMATH3alINH.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Termnodusuka u monekymsipHas ¢pusuka (nanee — OITOIT), manpaBnenust moarotoBku 14.04.01 Snepuas
JHEpreTHKa U Terio(u3uKka, ypoBeHb 00pa3oBaHus: BhICIIee 00pa3oBaHKe - MarucTparypa.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh OCHOBHBIE SKCIIEPUMEHTAIbHBIE METO/IbI UCCIEAOBAHUS TEIUIOQU3UUECKUX BEIIUYUH

- 3HaTh MPUHIUITEI QYHKIIMOHUPOBAHUSA JATYMKOB (PM3NYECKUX BEIMUMH, OCHOBBI ITPe0Opa3oBaHus
CUTHAJIOB JJaTYMKOB

- 3HaTh OCHOBBI (DYHKIIMOHUPOBAHHS KOMIIBIOTEPHBIX CETEH

- yMeTh pa3padaThIBaTh AJITOPUTMBI C IPUMEHEHUEM allrapara 0JI0K-cXem

- YMETb UCII0JIb30BaTh CTaHIApPTHBIC ITporpammusle cpeacraa IIK

- YMETh yCTaHaBJIUBATh IJIaThl U MOAYJM pacmnpenus [1K

PesynbTarel 00y4ueHus, MOTYICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpPyI0eMKOCTh JUCIUIUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

Pasnensr/TeMsl

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

§ s| & KonrakTHas pabora CP
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 p CopneprkaHue caMOCTOSTETFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 s | O | Jex | Jab6 | Ilp A arTecTaluMu
A = KITP 'K HKKIT | TK CeMECTpe /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bsenenue 4 1 1 - - - - - - - 3 - IlodzomogKa K neKyuiemy KOHmpoio:
11 Bsenenue 4 1 - - - - - - - 3 - IToBTOpEeHue MaTepuana no pasaeny

"BBenenne"

Ilodzomogka K ayoumopHlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Ilod2zomoeka domauinezo 3adanusn:
[ToaroroBka KoMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPaOOTKY YMEHUI pELICHUS
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3ajaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"BBeaenue" marepuaiy. JlononHUTEABHO
CTYZCHTY HEOOXOIUMO U3YyUUTH JTUTEPATYPY U
pa300paTe NPUMEPHI BBITOTHEHUS TTOA0OHBIX
3aganuil. [IpoBepka nomMamiHero 3agaHus
MIPOBOJUTCA MO MPEACTABICHHBIM THCbMEHHBIM
paboram.

I1o020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue matepuana no paszaeny "Beenenue"
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamensroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIONTHUTEIHHOTO MaTepraa o pasJierry
"BBenenne"

H3yuenue mamepuanos 1umepanmypHsix
UCHIOYUHUKOB:

[1], 6-28




OO1mue MpUHIKIBL
noctpoennss ACHU

10

2.1

OO1mue MpUHIKIBL
noctpoenns ACHU

10

Ilod2omogKa K meKyuiemy KOHmpoio:
[ToBTOpenue marepuana no paszaeny "OO6mue
npuHIUnel nocrpoenuss ACHN"

Ilo020mo6Ka K ayOumopHovim 3aHAmusAM:
ITpopaboTka IeKnnH, BEIOTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod2zomoeka domauinezo 3adanus:
IToaroroBka KOMaIHETO 3a1aHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 33/1a4. JlomalHee 3a1aHne
BBIIACTCA CTYICHTaM I10 U3Y4EHHOMY B pasjene
"O0mmue npuHIUNb! noctpoenuss ACHI"
Marepuainy. JlomoJIHUTENBHO CTYACHTY
HEO0OX0AMMO M3YYHUTh JINTEPATyPY U pazo0paTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
ITpoBepka gOMaIIHETo 3aAaHus POBOANTCS T10
MIPE/ICTABICHHBIM ITHCBMEHHBIM padoTaMm.
I10020mo6Ka K npaKmu4eckum 3auAmuam:
Wzyuenne matepuana mo paszgeny "Oomuue
npuHumnel noctpoennss ACHW" noarotoska k
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUIECKUX
3aHATHAX

Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEIHHOTO MaTeprana o pasJierry
"O6mue npuHIHIsl nocrpoenuss ACHU"
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:

[1], 29-84

CoBpemeHHOE
TEXHHYECKOE
obecrieuerne ACHIU

29

18

3.1

CoBpeMeHHOE
TEXHUUYECKOE
obecneuenne ACHU

29

18

Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"CoBpeMeHHOEe TEXHUIECKOE 00eCIcueHUE
ACHI"

Iloozomoeka K ayoumopHvImM 3aHAMUAM:
[TpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka domauinezo 3adanus:
[ToaroroBka qOMaITHETO 3aJaHHSI HAIIPABJICHA
Ha OTpabOTKy YMEHHUH penieHus




npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"CoBpeMeHHOE TEXHUIECKOE 00eCIcucHUE
ACHN" martepunaiy. JOTOTHATENBEHO CTYACHTY
HEOOXOIMMO U3YYUTh JUTEPATYPY U pazoOpars
MIPUMEPHI BBITOTHEHUS TOJOOHBIX 3aTaHUMH.
ITpoBepka gOMaIIHETO 33AaHUS MPOBOANTCS 110
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
I10020mo6Ka K npaKmu4eckum 3auAMuam:
W3y4yenune marepuana 1o pasjaeny
"CoBpeMeHHOe TEXHUYECKOE 00ecTedeHre
ACHHI" noaroroBka K BBIIOJIHEHHUIO 3aJaHUN
Ha MPaKTUYCCKUX 3aHATUAX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"CoBpeMeHHOe TEXHHIECKOe 00ecIeueHIe
ACHI"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], 85-121

ACHHU
TerIohU3NYECKO
nabopaTopuu

34

10

20

4.1

ACHHU
TerohU3NIECKO
nabopaTopuu

34

10

20

IlodzomogKa K meKkyuiemy KOHmMpOJo:
IToBTOopenue matepuana mo paszeny "ACHU
Teropu3nYecKoii taboparopun’”

Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[IpopaboTka JEeKINH, BEIOTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka goMaIiHero 3a1aHNS HAIIPaBIeHa
Ha OTPabOTKY YMEHHUI pelIeHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJA€TCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"ACHMU remnoduznyeckoit maboparopun”
Marepuainy. JlONOJHUTENBHO CTYACHTY
HEOOXO0IMMO M3YYHUTb JINTEPATYPY U pazo0paTh
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
ITpoBepka JOMaIIHEro 3aaHusl MPOBOAUTCS 110
MPEACTABIICHHBIM ITUCbMCHHBIM pa60TaM.
ITodzomoseka K npakmuyecKum 3aHAMUAM:

7




Wzyuenne matepuana no pasgeny "ACHU
TerIo(pU3NYECKOi TabopaTopun” MOAroTOBKa K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTUYECKUX
3aHATHAX

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"ACHU rtemnodusudgeckoii 1aboparopun”
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 123-170
[2], 46-99

5 C6op u 00paboTka 44 14 26
nmanaeix B ACHU

5.1 C6op u 00paboTka 44 14 26
nanHeix B ACHU

Ilodz0moeKa K meKyuiemy KOHmMpoJiio:
[ToBTOpenue maTepuana mo pasaeny "Coop u
00paboTtka ganusix B ACHU"

Ilodzomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka JOMAaITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH peIIeHs
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3YYEHHOMY B pasjelie
"Co6op u 00paboTka nanubpix B ACHI"
Marepuainy. JloNnoJIHUTENBHO CTYACHTY
HE00X0IMMO U3YYHTh JTUTEPATypy U pa3zoOpaThb
IIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka qOMAaIIHETO 3aJaHHsI TPOBOTUTCS IO
MIpeCTaBICHHBIM MTUCBMEHHBIM padoTaM.
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Uzyuenne matepuana mo paszueny "Coop u
00pabotka manuasIx B ACHU" moaroroska
BBITTOJTHEHHIO 33JJaHUIA HA MMPAKTHYCCKIX
3aHATHIX

Camocmoamenshoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIFHOTO MaTepuaa 1o pa3aeny
"Coop u obpaboTka manabix B ACHI"
H3yuenue mamepuanog numepamypusix

8




UCMIOYHUKOB:
[1], 171-296

Iyt yny4menus
METPOJIOTHUECKUX
xapakrtepuctuk ACHU

6.1

[lytn ynydmenus
METPOIOTHIECKUX
xapakrtepuctuk ACHU

Ilod2omogKa K meKyuiemy KOHmMpoIo:
[ToBTOpenune marepuaina no pasaeny "[lytu
VITy4IIeHUS! METPOJIOTUIECKUX XapaKTEePUCTHK
ACHI"

Ilo020moeKa K ayOumopHovim 3aHAmuaM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilodzomoeka domauinezo 3adanus:
ITonroToBka gOMaIIHETO 3aJaHUS HalpaBieHa
Ha OTPabOTKY YMEHUIl peleH s
npodeccruoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIJIaCTCA CTYICHTAM I10 U3Y4EHHOMY B pasjiene
"[TyTu ymnydieHus MeTpOIOr HUECKUX
xapaktepuctuk ACHU" matepuainy.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMEpHI
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCHBMEHHBIM padoTaM.
Ilo0z0moeKa K npaKmu4ecKum 3aHAMUAM:
Nzydenne matepuana no pazaeny "llytu
YIIYYIIEHUSI METPOJIOTHUECKUX XaPAKTEPUCTUK
ACHH" moaroroBka K BEITIOJIHEHHIO 3aJaHHIT
Ha TPaKTHYECKUX 3aHATHIX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"IlyTu ynydieHus: METPOJIOTHYECKUX
xapakrepuctuk ACHU"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 302-316

3adeT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a ceMmecTp

144.0

16

32

0.3

78

17.7

HTroro 3a cemecTp

144.0

16

32

0.3

95.7




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue

1.1. BBenenue

OCHOBBI aBTOMAaTH3alMK TEMIO(YU3NIECKOro dKcrepuMeHTa. COOTHOIIEHHE TBOPYECKUX
9JIEMEHTOB U pyTUHHOW paborsl B HMUP, yTOo MOXHO M 4TO Henb3s aBTOMATH3UPOBATh, UTO
Bkitovyaer noustue «ACHW», HayuyHO-TexHHMYecKas M dKoHoMHUecKas 3¢p¢dexktuBHOocT ACHMU.
XapakTepucTUKa  TEIUVIOPU3UYECKUX  HKCIEPUMEHTAIBbHBIX  YCTAaHOBOK, Kak  OOBEKTOB
aBTOMATH3allMK: PAa3HOOOpa3ue THUIIOB HMCTOYHHUKOB CUTHAJIOB, MHOTOKaHAJbHBIC HM3MEPEHHS C
BBICOKUMH TPEOOBAHUSAMU K METPOJIOTHH. .

2. Obwue npunyunvl nocmpoenus ACHU

2.1. O6mme npuHnume! nocrpoeHuss ACHU

OcuoBubsie kommoneHtsl ACHU. Wuadopmanmonnsnii oomen B ACHU. Amnanoroseie u
uudposbie curnaisl. [lonarue 06 untepdeiice, kak cpeacrse nupopmarronnoro oomena 8 ACHU.
Tumne! uarepdeiicoB. Ctpykrypabie cxembl ACHU: Ha 6a3e nepconansHoil DBM, ¢ m3mMepuTensHOR
U YIpaBJsIoOlIed anmnapatypoil B cTaHaapTe NpubopHoro uxrtepgeiica, Ha MOAYJIbHON I1aTdopme
PXI/CompactDAQ/RIO. TloHsiTHE TEXHUYECKOTO, TPOTPAMMHOTO M METOJUYECKOT0 00eCIIeYeHuUs
ACHU..

3. Cospemennoe mexuuyeckoe obecnevenue ACHU

3.1. CoBpemenHnoe Texauueckoe obecneuenne ACHU

W3mepurenbHas u ympasisitonias anmaparypa. Hasmagenne ALII, nudpoBoro BombTMeTpa u
KOMMYTaTOpa aHaJIOroBbIX curHaioB. JlocrounctBa u Henoctatku ALl mpu ucnosb3oBaHuu B
ACHU Ttemmodpusnueckoro mnpoduns. Hasznauenme I[IAIl, monyneit ympaBisionmx pedie.
TexHuueckass 1 IporpaMMHasi MHTETpalls MOJIYJIbHBIX YCTPOMCTB, cpelna pa3paboTKu Mporpamm
aBromatuzaiuu LabVIEW. TIpumepbl KOHKpETHBIX TPUOOPOB U YCTPOMCTB..

4. ACHU menaoduzuueckou 1abopamopuu

4.1. ACHU Tennoduznueckoit maboparopuu

CrpykrypHas cxema ACHU tennopuznyeckoit 1abopatopun Ha 6a3e mpuOopHOro uHTepdeiica.
[lpumeHeHne WHQPPOBOTO BOJIBTMETPA W KOMMYTAaTOpa AaHAJIOTOBBIX CHTHaNOB. M3MepeHus
CUTHAJIOB HU3KOIO ypoBHA 0e€3 TMpelBapUTENbHOTO YCHWJIEHHS IO MHOTMM KaHaJaM.
[ToMexoycTOMUYUBOCTh HM3MEpPEHUN. XapakTepUCTHKU MpUOOpHOTO HHTEepdeiica, CTPyKTypa
MarucTpaiy, Ha3HaueHUe IIMH JaHHbIX, CHHXPOHHU3AlMU U yrpaBieHus. [loHATHE acCMHXPOHHOTO
oOMeHa npaHHbIMH. [IpuHIMT agpecaliny yCTpoHCTB HAa MarucTpaiu uHTepdeiica..

5. Coop u obpabomka oannvix 6 ACHU

5.1. Coop u obpadboTka ganasix B ACHU

Konuemnius nmpoBeaeHNs aBTOMaTU3UPOBAHHOTO TEIUIO(U3NYECKOTO SKCIIEPUMEHTA. AJITOPUTM
coopa ganabix B ACHU. OOGbem naHHBIX U BpPEMEHHOH HHTEpBall BHIOOPKU JAHHBIX. MeTobl
ob0pabotku manHeix B ACHU. Tlone paccesnus nanHbIX. KoppensuuoHHBI M perpecCHOHHBIN
aHanu3 JaHHbIX. MareMarnueckas Moaenb. OyHKIMSA perpeccum..

6. llymu yavuwenus mempoao2uyeckux xapakmepucmux ACHHU

6.1. [lytu ynydmenust metposiornyeckux xapakrepuctuk ACHU
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Knaccugukamus nomex B uaMeputenbHblx JuHUIX ACHU. Ilomexu HOpManbHOTO BHAA —
HABOJKHM, MeToAbl UX mnonaBieHus. [lomexu oOmiero BUAA, BO3HHUKAIONIME H3-32 Pa3HOCTH
NOTEHLIMAJIOB UCTOYHMKA CUTHAJIa U KOpIyca BOJIBTMETPA, METO/bl UX IojaasieHus. Ilpumenenue
TPEXMPOBOJHOM HM3MEPUTEIBLHON CXEMBbI, CpaBHEHHE C JABYXIPOBOJHOW cxeMoh. CrocoOsl
HOJIKJIFOUEHUS] TEPMOIIapbl 110 TPEXIIPOBOJHON U3MEPUTEIbHON cxeMe. [IpuMeHeHne cnennanbHbIX
TUIIOB MIOMEXO0YCTONYMBBIX [IU(PPOBBIX BOJILTMETPOB..

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. UccnenoBanue TenaooOMeHa pu cBOOOAHOM JIBUKEHUU BO3]lyXa y 000rpeBaeMoi
BEPTUKAJIBHON ITOBEPXHOCTU C IPUMEHEHUEM MHOTOKAaHAJIIBHOW aBTOMAaTU3UPOBAHHON
CHCTEMBbI cOOpa JaHHBIX;
2. IlpyumeHeHre MHOTOKaHAIbHOM aBTOMAaTU3UPOBAHHON CUCTEMBI JIJISl IUCTAaHIIMOHHOMN
JUArHOCTHKY LIEJIOCTHOCTH T€PMOIIap;
3. Ilpumenenue uudpoBOro BOILTMETPA /711 aBTOMATU3UPOBAHHOTO OIPEICIICHUS THTIA
JlaTYHKa.

3.4. Tembl 1a60paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanuu

Texywui koumpoas (TK)

1. KoxcynpTanuu HamnpaBieHbl Ha NOJY4YEHUE MHIMBUAYAJIBHOTO 3aJaHMsl Ul BBITOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHUH 1O pa3zaeny "Beenenue"

2. KoHcynbTanuu HampapieHbl Ha MOJyYEeHUE WHAWBUIYAIBbHOTO 3a/laHUs JUIsl BBIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHIL 110 paszaeny "OOuue npuHuns nocrpoenns ACHI"

3. Koncynpranuu HampapieHbl Ha MMOJyY€HHE WHIUBHYyaIbHOTO 3aJaHUs JJISl BBITOJIHEHHS
KOHTPOJBbHBIX MeponpusiTuii mo pasneny "CoBpeMEeHHOE TEeXHHYecKoe oOecreueHue
ACHI"

4. KoHCynbTallUM HaIpaBJIEHbl Ha MOJTYYEHHE WHIUBUIAYATbHOTO 3a/aHUs JUIsl BHITOJIHEHUS
KOHTPOJIbHBIX MeponpusaTuii no pazaeny "ACHU rennopuznyeckoit nabopatopun”

5. KoHncynpranuu HanmpaBiieHbl HA MOJYY€HHE WHIUBUIAYAIbHOIO 3a/laHUs JUIsSl BBITOJIHEHUS
KOHTPOJIbHBIX MeponpusTHii o paszzaeny "Coop u o6padorka nanusix B ACHN"

6. KoHcynbranuu HanmpaBieHbl Ha MOJyYSeHHE WHAWBUIYAITBHOTO 3a/IaHUs JIJIsl BHIIOJTHEHHUS
KOHTPOJBbHBIX ~MEpONpUATHH 1o paszgeny '[lyTm ynydiieHus METPOJIOTMYECKHX
xapakrepuctuk ACHN"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHUS IO TUCHUTLIINHE Koapl JTUCLUILIUHEI (B (TN ¥ HAUMEHOBAaHUE)
(B COOTBETCTBUH C pa3zeiioM 1) WHMKATOPOB | COOTBETCTBUU C 1.3.1)
1]2]3[4]5]6
3HaTth:
OCHOBHBIE HCTOYHHKH HAYYHO-TEXHHUECKOW MHPOPMALIUH, Komnoksuym/I"panuiisl pasyMHOR
OTEUECTBEHHBIN U 3apyOC)KHBIN OMBIT UCIIOIb30BAHUS npumenumoctu ACHU. Crpykrypa ACHU
MH()OPMAIMOHHBIX TEXHOJIOTHI, OCHOBHBIEC METO/IBI, N-1nk-2 + | +
CHOCOOBI M CPE/ICTBA MONIYUEHUS, XPAaHEHUS, TEPEPadOTKH
undopmarmu (OI1K-1);
npuHuunel nocrpoenuss ACHU, coBpeMeHHbIN ypOBEHb Huckyccus/ACHU Tennoduznyeckoit
TEXHUYECKOI'0 ¥ MPOrpaMMHOI0 00eCreYeHUs B 3TOM V-1 + + |+ naboparopuu
00J1aCTH, METOJIBI aBTOMATU3UPOBAHHOTO cOOpa U 00pabOTKH ’
AKCIIEPUMEHTAIIbHBIX JIAHHBIX;
npeumyinectsa npumeHenuss ACHU B sxcriepuMeHTanbHbIX KonnokBuym/@yHKIIMOHATBHBIE JIEMEHTHI
HCCIENOBAHUAX, 4 TAKKE TPAHUALIBI TPUMEHUMOCTH N-1nk-2 + | + + | ACHN.
aBTOMAaTHU3ALIMH.
Ymersb:
BBITIOJIHSTH KCIIEPUMEHTATBHBIE UCCIIEIOBaHUs, COOP, Konnoksuym/KoppensainoHHbIi,
00paboTKy M aHAJIU3 TaHHBIX C MPUMEHEHHEM CPEJICTB PErpecCHOHHBIN aHaIN3bl JaHHBIX. Be1OOp
aBTOMaTHU3AIIHU -1k + | + | + | + | 4aCTOTBI TUCKpPETU3AIIUU
Komnoksuym/IIpubopHslii nunTepdeiic
KOII. Crangaptsr VXI, PXI, cDAQ
CaMOCTOSITENTLHO BBIOMPATH CTPYKTYPY, TEXHHUECKOE U Komnnoxsuym/Ilytu ymyuiieHus
nporpammuoe odecrieuenne ACHU nipu npoexkTupoBanuu V- Lz + |+ + MeTposiornueckux xapakrepuctunk ACHU
AKCIEPUMEHTAJIbHBIX YCTAaHOBOK, allllapaTOB HOBOW TEXHUKU
Y IPU MOJIEPHHU3AIIUHU CTaHJAPTHOTO 000PYIOBaHUS
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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
1 cemecTp

®dopma peanmszanuu: Y cTHas Gpopma
1. ACHU rennodusnueckoit madopatopuu (Juckyccus)
2. I'panruner pazymuoit npumenumoctd ACHU. Ctpykrypa ACHU (Komnoksuym)
3. KoppensinoHHblii, perpecCCHOHHBINA aHATU3bl JaHHBIX. BEIOOP 4acTOTHI TUCKPETU3AIUU
(KommokBuym)
4. IMpu6opusrit uatepdeiic KOIL. Crannapter VXI, PXI, cDAQ (KomtokBuym)
5. llytu ynyumenus: merponorndeckux xapakrepuctuk ACHU (KommokBuym)
6. ®@ynkunoHanbHble 35emMeHTsl ACHU. (KomnokBuym)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYypa JUCHUILINHBI SABJIACTCA IIPUIIOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

3auem c oyenxou (Cemecmp Nel)
OueHka OmNpenemnsieTcs MO COBOKYIMHOCTH PEe3YJbTAaTOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUH ¢ [lonoxenunem o OamibHO-peUTHHTOBOM cucTeme s cryaeHToB HUY «MOW».

B numiom BeIcTaBsieTcs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. OcHOBBI aBTOMATH3AIMH TEIIO(PU3MUECKOT0 IKCIIEPUMEHTA : yueOHOE 1TocoOHe il BY30B IO
HanpasiieHuto "SnepHas sHepreruka u terogusuka" / B. I'. Ceupunos, E. B. Ceupunos, I'. ®.
@unapetos, [u ap.] ; pea. B. I'. CBupunos, I1. I'. ®puk . — 2-e uzn. nepepad. u gom . — M. :

Uz narensckuii nom MOU, 2019 . — 336 ¢. - ISBN 978-5-383-01328-1 .;

2. ®unaperoB I'.d.- "OcHOBBI aBTOMaTH3aIMH TEIIOPHU3NUECKOro sKcnepumenTa, M3narenscTBo:
"MBHN", Mocksa, 2019

https://www.studentlibrary.ru/book/ISBN9785383013953.html.

5.2 JIuueH3noHHOE ¥ CBOOOIHO PacpOCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BugeoxondepeHIum.

5.3 UnTepHeT-pecypchbl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(POPMALMOHHO-
CIPABOYHbIE CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
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3. DuekrponHas oudmoreka MOU (b MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomemenus

Homep aynuropnu, HAMMEeHOBaHHUe

OcHalenue

VY4eOHble aynuTopun
JUISL TIPOBEJICHUS
JICKIITMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIA

K-120, Mammnnsiii 3ai1 UBI]|

cepBep, KOHIUITUOHED

T-417, Yuebnas ayauropust

CTOJI IIPEN0JaBaTes, CTOJ
y4eOHBIi, cTyII, mKad,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WHTepHeT, MyIbTUMEIUIHBIN
IIPOEKTOP, AOCKA MapKepHas,
KOMIIBIOTEP NEPCOHAIbHBIN

Y4eOHble ay1uTOpun
JUTSI IPOBEICHUS
MPAKTUYECKHUX 3aHATUH,
KP u KII

T-417, Yuebnas ayauropust

CTOJI IPENOIaBaTes, CTOJ
y4eOHBIi, cTyII, mKad,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WHTepHeT, MyIbTUMEIUIHBIN
IIPOEKTOP, AOCKA MapKepHas,
KOMITBIOTEP NEPCOHAIBHBIN

VY4eOHble ayuTopun
IUTSL IPOBEICHUS
1ab0paTOPHBIX 3aHATUI

T-108, Yuebnas maboparopust
MEXaHHKH JKUJKOCTH U Ta3a;
VYyeOHnas nabopatopust
ABTOMATHU3UPOBAHHBIX CHCTEM
u3MepeHus; YuebHas
nabopaTopusi TeII000MeHa

CTOJI MIPEIO0IaBaTeNs, CTOJ
yueOHBI|, CTYI, mKad, BElIaaKa
JUTSL OI€K/Ibl, KOMIIBIOTEPHAs CETh C
BbIX0ZI0M B MIHTEpHET,
MYJIbTUMEAUMHBINA IIPOEKTOP, JOCKA
MapKepHas, 000py10BaHUE
yueOHOEe, KOMIIBIOTED
MIePCOHAIbHBIN

VY4eOHble ayuTopun
IUIs IPOBEICHUS
IIPOMEKYTOUHON

aTTecTalluu

T-417, Yuebnas aynuropus

CTOJI IIPENOAaBaTes, CTOJ
y4eOHBI|, CTYI, mIKad,
KOMIIBIOTEPHAs CETh C BBIXOJOM B
WNHTepHeT, MyIbTUMEIUUHBIN
IIPOEKTOP, JOCKA MapKepHas,
KOMIIBIOTEP NEPCOHAIbHBIN

ITomemenus s
CaMOCTOSITEIILHOU
paboThl

T-412, Yuebnas maboparopust
BBIUHCIUTENFHON TEXHUKU

CTOJI IIPENO1aBaTes, CTOJ
y4eOHBI, CTYJ, KOMIIBIOTEpHAs
CEeTh C BBIXOJ0M B MIHTEpHET, HOCKa
MapKepHasi, KOMIBIOTEP
MePCOHAIIbHBIN

ITomentenus mis
KOHCYJIbTUPOBAHUS

T-205, Yuebnas ayauropus

CTOJI IIPEeToiaBaTesi, CTOJ
yueOHBIH, CTyJ, Kad, J0CKa
MapKepHast

ITomemenus s
XpaHEHHs
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

T-213, ITogcoOHoEe moMeleHne
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

ABTOM&TI/ISI/IPOBaHHLIe CUCTCMBI HAYYHBIX I/ICCJICI[OBaHHﬁ B Tel'IJ'IO(bI/ISI/I‘{eCKOM
OKCIICPUMCHTC

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 AMCIUILIHHE:

KM-1 TI'panunsl pazymuoi npumenumoctd ACHU. Ctpykrypa ACHU (KosmokBuym)

KM-2 ®ynkuuonansubie aneMenTsl ACHU. (KomtokBuym)

KM-3 TIIpu6opssiii uatepderic KOII. Crangaptsr VXI, PXI, cDAQ (KomiokBuym)

KM-4  KoppensuoHHBIN, perpecCHOHHBIN aHAU3bI JAHHBIX. BEIOOP YacTOTHI TUCKPETU3ALUU
(KomnokBuym)

KM-5 Ilyru ynyumenust merposioruueckux xapakrepuctuk ACHU (Komnoksuym)

KM-6 ACHMU Tennodusunueckoit naboparopuu (Auckyccus)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Munexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Y — KM: 1 2 3 4 5 6
pasjena Al et Henens 2 4 8 10 12 15
KM:
1 Baenenue
11 Beenenne + +
2 O6ume npuHuuns! noctpoenns ACHU
2.1 O6ume npuHuuns! noctpoenns ACHU + + + +
3 CoBpeMeHHOE TEXHUYECKOE 00ecriedyeHre
ACHU
CoBpeMeHHOE TEXHUYECKOE 00ecTiedyeHre
3.1 ACHU + + +
4 ACHMU rennodusnueckoit 1abopaTopuu
4.1 ACHMU rennodusnueckoit 1abopaTopuu + + +
5 Co6op u 06padoTka nanueix B ACHU
5.1 Co6op u 06padoTka nanueix B ACHU + + + +
6 [Tyt ynydiieHus METpOJIOTHUECKUX
xapakrepuctuk ACHU
6.1 [Tyt ynydiieHus METpOJIOTHUECKUX + + +
xapakrepuctuk ACHU

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