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1 Ilnanupyemble pe3yJbTATHI 00yUEeHHUS MO TUCIUIJINHE, COOTHECEHHbIE €
ycranoBjaeHHbIME B OITOII BO unaukaropamMu 10CTHKEHHsSI KOMIIETEHIIU I

1.1 Ilepeyenb KoMneTeHu i, GopMUpPyeMbIX YUeOHOMH THCUMTINHOMN

KOI{ H HAUMCHOBAHHE KOMIICTCHIIUHN

NHaukaTopbl JOCTHKEHUSA KOMIIeTeHIM i
I[lnanupyemble pe3yJbTaThl 00y4eHH s

YHnBepcaanaﬂ KOMIICTCHII A

YK-1 CrocoGeH ocCyIecTBIsATh IMOWCK, KPUTHYECKWH aHadnN3 W CHUHTE3 HWH()OPMAalWH, MPUMEHSATH

CHUCTEMHBIN IMMOAXO ISl PEIISHUS TOCTABICHHBIX 3a1a4

U-1yk; AHanusupyer 3a1ady, BeIIENssI ee 0a30BbIe
COCTaBJISIOIINE,  OCYILECTBIACT  JEKOMIIO3HMLIUIO
3aa4¥, pPacCMaTpUBAET BO3MOXKHBIE BAPHAHTEI
pelleHnsT 3ajJadd, OLEHWMBAs MX JOCTOMHCTBA H
HEIOCTAaTKHU.

3uaTp (3): MeTonbl aHanMM3a 3a]a4, BBIIACIAS B

Hel  0a30BBIE  COCTABIISIOIIME,  CIIOCOOBI
OCYIIECTBIICHHS JIEKOMITO3UIINHA 3a71a4H,
BO3MOXKHBIC  BapHWAHTBl  pEIICHUS  3alJadyw,

OoncHuBas UX JOCTOMHCTBA M HCJOCTATKH

NN-2yx; Haxogur W KpUTHYECKW aHAIH3UPYET

WHPOpPMALIUIO,  HEOOXOOUMYIO Ui  PELICHHUS
MOCTaBJIEHHOH  3amayn. [ paMOTHO,  JIOTH4HO,
apTyMEHTUPOBAaHHO  (OPMHpPYET  COOCTBEHHBIE

cyxkaeHus U oneHku. Orimyaer (pakThl OT MHEHHIHA,
WHTEPIIPETALNI, OLIEHOK W T.A. B pPacCyXICHUSIX
JIPYTUX YYaCTHUKOB IESATENBHOCTH

Ymery (Y): HaxoouTh U KPUTHYECKHU
aHATU3UPOBATh WHPOPMAIHIO, HEOOXOIUMYIO
JUISL PELIeHMs] IOCTAaBIEHHOM 3a1a4u. I paMOTHO,
JIOTUYHO, apryMEHTHPOBaHHO (opMupoBath
COOCTBEHHBIE CYXKIEHHS W oueHku. Oriamyarb
(dakTel OT MHEHHH, MHTEpIpETAlni, OLECHOK U
T.J. B PpacCyKICHHWIX JPYIMX YYacTHHKOB
JIeATEIBHOCTH

N-3yxs OmpenensieT ¥ OIEHWBAET IOCIEIACTBHS
BO3MOJKHBIX PEUICHH 3a]a9n

Baaners (B):
OLICHUBaHUSA
pellIeHN 3a1a4u

METOoAaMU  ONpPEACIICHUA U
MOCJICACTBHI BO3MOXKHBIX

2. leau u 321244 0CBOEHHA Y4eOHOM IMCUMILVINHBI, MECTO AUCHUILIUHBI B
crpykrype OIIOITI BO

I[I/ICI_II/IHJ'II/IHH. «]_II/I(l)pOBLIe TpaHC(bOpMaHPIH, I/IH(l)OpMaI_II/IOHHBIC TCXHOJIOTHH > OTHOCUTCA K

o0s3arenpHOi yactu OITIOIT BO.

Ilenvro wi3yyeHUs TUCUUIUIMHBI SBIsETCS (OPMHpPOBAHUE y OOy4YaIOIIMXCS MMOHUMAaHM
ocobeHHocTe mporeccoB M(PPoBOI TpaHcHopMaIK B TPOU3BOICTBEHHBIX cepax.

3aoauamu N3ydeHus SIBISIOTCS

- OBJIAAICHUC TCOPCTUUCCKHUMU, IMPAKTHUICCKUMH U METOAUYCCKUMH BOIIPOCAMU I.[H(l)pOBOfI

TpaHcopmanuy;

- O3HAKOMJICHHE C TPOrPaMMHBIMU M TEXHHUYECKHMMH CpPEICTBAMHU HH()OPMAIMOHHBIX
TEXHOJIOTHH 3aJICHCTBYIONIUXCS B TIpolieccax 1udpoBoit Tpanchopmaiuu;

- 3HAKOMCTBO C COBPEMEHHOU i poBU3alueil oTpaciei;

- paclIMpeHne MUPOBO33PEHUYECKOTO KPYro30opa.




3. O0beM y4eOHOH TUCHUILIMHBI B 32a4€THBIX eJUHUIAX ¢ YKA3aHHUEM KOJIMYeCcTBa
aKaJeMHYeCKHX YacOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommxcs ¢
npenojaasareseM (10 BUAaM yY4eOHbIX 3aHATHI, TEKYLIHI U MPOMEKYTOYHBII KOHTPOJIb 1O
AMCHUIJIMHE) U HA CAMOCTOAATEIbHYI0 padoTy 00y4arommxcs

3.1 Ouno-3a0unast popma 00yUyeHHs

Buji yaeOHO# paboThI 2 Kypc
OO01mas TpyI0eMKOCTh AUCIUTUIMHBI, 3a4ETHBIX €AMHHUIT 108
4acoB
AynuTtopHasi (KOHTAKTHas1) padoTa, 4acoB 16,25
B T.4. 3aHATHsI JICKIIMOHHOTO TUTIA 8
3aHATHSI CEMHHAPCKOTO THUITA 8
MPOMEKYTOYHAST aTTECTAIUS 0,25
CamocTtosiTeqibHasi paGoTa 00y4alOIMXCS, YACOB 87,75
B T.4. KypcoBasi paboTa -
KonTpoan 4
Bun npomexyTo4HOH aTTeCTalMK 3a4eT




4. Conep:kaHue TUCHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejiaM) ¢ yKa3aHHueM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKaJeMHYeCKHX YacOB U BU/0B y4eOHBIX 3aHATHI

4.1 Ilepeuenv pazoenoe OUCUUNIUHBL C YKA3ZAHUEM MPYOOEMKOCHU AYOUMOPHOU
(KOHMAaKmHMoIl) u camocmoamenbHol padbomsl, 6U008 KOHMPOJIEell U NePeYHs KOMNEemeHYull

OuHo-3a04Has Gopma 0O0ydeHUs

Haumenoanue pa3aenon
U TEM

TpyroeMKOCTh, 4aCOB

BCCTO

B TOM 4YHCJIC

ayIUTOPHOU
(KOHTaKTHOI1)
paboThI

CaMOCTOSTENb
HOM paboTHI

HaumenoBanu
€ OILIEHOYHOI'O
CpeacTBa

Kon
KOMIIETEH
805051

Paznen 1.
Nudopmanuonnbie
TEXHOJIOTHH.

37

8

29

Tema 1.1. Uadopmanus u
nH(OPMAITMOHHBIC

peCypCHI.

Tema 1.2.
HNudopmarmonneie
TEXHOJIOTHH "
WHPOPMAILMOHHBIE
CHCTEMBI.

10

Tema 1.3. 00630p
BBIYHCIIUTEIBHBIX ceTeil n
UX XapaKTEPHCTHUKH.

Tema 1.4. OO0mas
XapaKTepUCTHKA
MPOrPaMMHOTO
obecrieueHus
“H(OPMAITMOHHBIX
TEXHOJIOTHH.

Pa3znen 2. TexHudeckue
cpeAcTBa B Ipoleccax
undposoi
TpaHcopManMHu.

33

29

Tema 2.1. Meroasl u
CpezcTBa TMpeodpa3oBaHus
TEXHOJIOTHYECKOMH
WHPOpPMAITUH

33

29

Paznen 3. Hudposbie
TpaHcopMannu B
NMPOU3BOJACTBEHHBIX
cepax.

33,75

29,75

Tema 3.1. [udposas
TpaHchopmanus B
CEJIBCKOM XO3sIMCTBE

21,75

19,75

Tema 3.2. Ludposas
TpaHchopmanus B
SKOHOMHKE "
JIIEKTPOIHEPTETHKE

12

10

IIpakTHueckue
3a1aHus

IIpome:xyTOouHas
arrecTranus

0,25

Hrorosoe
TECTUPOBAHUE

HUTOI'O no xucouIjimHe

108

16,25

87,75

YK-1




4.2 Coodepircanue oucyuniunsl no memam

Pa3nen 1. UndopmaumoHHbIe TEXHOJIOTHH.

Heau: natb noHATHE O TOM, YTO Takoe HMH(popMmanus ¥ HUPPOBBIX TEXHOJOTHUSX €€
00paboTKu.

3agaun:

- U3Y4YEHUE TEOPETUYECKOTO MATEPUAIIA;

- aHAJIU3 pe3yJIbTaTOB IO UCCIEAYEMOU TEMATHKE.

IlepedyeHb yueOHBIX 3J1€eMEHTOB pa3jea:

Tema 1.1. Undopmanusi 1 nHPOPMAIMOHHBIE PECYPCHI.
[Tonsitre «uHDOpManus»y. MHPOPMAIIMOHHBIE PECYPCHI: OIpenecHue, KIacCH(pUKaIus,
pazBuTHE. Buibl HHQOpMAIIMOHHBIX PECYPCOB.

Tema 1.2. UndopmannoHHbIe TEXHOJOTHN U MHPOPMAIIHOHHbIE CUCTEMBI.

OO6mme cBeneHust 0 MHPOPMAITMOHHBIX TexHONMOTUsAX. Kiaccudukanus nabHopMamoHHBIX
TexHosioruil. O61acTu UCHOIb30BaHUS MH(POPMALMOHHBIX T€XHOJIOTUI. OCHOBHBIE MPUHIIMIIBI
peanu3anuy U GyHKIXOHUPOBAHUS HH()OPMAITMOHHBIX TEXHOJIOTHH.

Tema 1.3. O030p BHIYHCIUTEIBHBIX ceTell H X XapAKTePUCTHKH.

OcHoBHBbIE ompefieieHUss W TepMUHBL.  [IpenMylecTBa HCHOJB30BAHUS — CETEHl.
Apxutektypa cereil. CemmypoBHeBas mozaenb OSl. Ctek MpOTOKOJIOB COBPEMEHHOW CETH.
Tornosorus BBIYUCIUTENBHOM CeTH U METO/IbI JOCTYIA.

Tema 1.4. O0mas xapakTepucTUKa NPOrpaMMHOI0 odecreyeHus HH(POPMAIHOHHBIX
TeXHOJIOTHid.

Knaccudukanus mporpaMMmHOro obecredeHus. ba3oBoe mporpamMmHOe oOecTieueHue.
[Tpuknamnoe mporpammaoe obecnieueHne. OCHOBHOE S/IPO IMAKeTa MPHUKIAJHBIX MPOrpaMM
Microsoft Office: Microsoft Word u Microsoft Excel.

Pa3nen 2. Texnudeckue cpecTsa B mponeccax nudposoii Tpanchopmanmm.

Henun: paccMOTpeHHE TEXHUYECKHMX CPEACTB IPUHUMAIOIIMX YydYacTHE B IIpoleccax
G poBoi TpaHCHOpPMALIUH.

3agauu:

- U3y4YE€HUE TEOPETUUECKOI0 MaTeEpHUaa;

- aHAJIN3 pe3yJIbTaTOB IO UCCIEAYEMONU TEMATHKE.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jea:

Tema 2.1. «MeToabI U cpecTBA NPeoOPa30BaHUS TEXHOJIOTMYECKOH HH(POPMALHN

OcHoBHble no0XkeHUs. TexHonornueckas nHpopmanus. JJatunk. Curnan. 1Ba OCHOBHBIX
BUJA MpeACTaBleHUs HH(pOpMAlMM (CHUTHAJIOB) — HENpepbhlBHAs W JUCKpPETHas. MeToJibl
npeoOpazoBanus nHGopmaruu. Madopmanmonnsiii kanan. Kmaccudukamms MeTo0B U CpECTB
npeoOpa3oBaHusi HHYOPMAIMH, UCTIONb3YEMBIX B AJIEKTPOIHEPrEeTUKE.

[lepBuunble u3MepuTenbHble Mpeodpasosarenu uHpopmanuu (ITUII). Knaccuduxanms
ITUII. CrpykrypHas cxema IIHII. Ilapamerpel u xapaktepuctuku [IMII. Cranpaptuzanus u
cepruduxarms [TAIL.

OcHOBHBIE ~ BHABI  IpeoOpa3oBaHus  HMHPOpPMAUMM B JaTyMKaxXx. EMKOCTHBIE
npeoOpa3oBaTeu. [Ibe3035meKTpHYECKE npeoOpa3oBaTe. ONeKTpOMarHUTHbHIE
npeoOpa3oBaTeny. DNEKTPOMEXaHUUECKHE npeoOpa3oBaTeny. HonuszanoHHble
npeoOpaszoBarenu. Pe3uctuBHble npeoOpazoBaTenu. TepmosanekTpuueckue Ipeodpa3oBaTEINH.
OnexTpuueckue npeodpazoBatenu. [IpuMepsl HCIIONB30BaHUS JaTYMKOB.



Amnanoro-muppoBoe mnpeoOpazoBanus curHanoB. OumdpoBka uHbopManuu. Bwidop
rapamMeTpOB aHAJIOTOBO-IIU(POBOTO TPeOOpa3OBaHUS.

Paznen 3. lugposrie Tpanchopmanum B NPOU3BOACTBEHHBIX cdepax.

Heau: npuoOpereHue 3HaHUKW 00 OCOOCHHOCTSAX TMPUMEHEHHs IM(poBU3AIIMU B
arpompOMBIIIIEHHOM KOMILJIEKCE, a TAK)KE B IKOHOMUYECKOW U DHEPTeTHUECKUX cepax.

3agaun:

- U3y4EeHHE TEOPETUUECKOI0 MaTepraa;

- aHAJIM3 PE3Y/IbTATOB IO UCCIIEyEeMON TeMaTHKe.

IlepeueHb y4eGHBIX 2J1eMEHTOB pa3jeia:

Tema 3.1. «llu¢ppoBas TpanchopManus B ceJibCKOM X0351iiCTBe)

Ilenn wu 3agaun  OUQPOBHU3ALMU CEJIBCKOrO Xo3aicTBa. MHCTpyMeHTBl 1M(POBOI
TpaHcpopmanmy  cenbCcKOro  xo3siictBa.  LludpoBeie  TeXHOJIOTMM B yIpaBIICHUH
arpoIpoMbIIUIEHHBIM KoMIulekcoM. Lludposoe 3emiienonp3zoBanue. YMHoe noje. YMHBIN caf.
VYwMHas teruna. YmHas gpepma.

Tema 3.2. «lludpoBas TpanchopManus B IKOHOMHKE U IJIeKTPOIHEPreTHKE»

WUnnyctpust 4.0. TexHomormueckue TpeHIsl B chepe 1udppoBoi TpaHchopMauu
npombiiicHHocTH.  Texnomoruss Big Data. Uarepuer Bemeir. Smart Grid, acmexrsr
(GYHKLMOHUPOBAHUS. Y MHOE IIPEANPUSITHE.

5. OneHoOYHbIE MaTepuaJbl 10 JUCHUILINHE
OrneHOUHBIE MaTepUaNbl MO JUCHUIUIMHE TNPEACTaBICHBl B BUIC (OHIA OLIEHOYHBIX

CpCaACTB.

6. MaTepuajJbHO-TEXHUYECKOE U Y1eOHO-MeTOou4ecKoe odecredeHmne
TUCHUNTIHHBI

6.1 Ilepeuensv yueono-memoouuecko2o odecnevenus no OUCYUNIUHE

Ne ABTOp, Ha3BaHME, MECTO U3IAHHS, U3ATEIHCTBO, TO/I U3JaHUs, KOJMYECTBO CTPAHUII, PEKUM
/ JlocTyna

Meroauueckue yKazaHuWs [0 W3YyYEHUI0 JUCIUIUIMHBI W 3afaHus s J1abopaTopHO-
npaktryeckux 3auatuit. PHYHX, 2023 ron

6.2 Ilepeuens yueonvix uzoanuil, HEOOX0OUMbBIX 0118 0CBOCHUA OUCUUNTIUHDBL *

[leyaTHble yueOHbIe U3/1aHus B OMOIMOTEYHOM (hOHIE

Ne ABTOp, Ha3BaHHE, MECTO U3/IaHUsI, U3AATEILCTBO, TOJ] U3JAHHSI, KOJMYECTBO CTPAHHUII, PEXKUM
n/n JocTyna

1 Hudposast TpaHcopmMarus cebCKOro xo3sicTea. - Mocksa : Pocungopmarporex, 2019. - 78c. — 5
9K3

Aur, K. JlaTanku m3mepuTtenbHbIX cucteM : B 2-x kH.:Ilep.c ¢p. Ku.1. - M. : Mup, 1992. - 480c.- 12
9K3

2




6.3 [Ilepeuenv yueoHviXx U30AHUI, HEOOXOOUMBIX O OCBOCHUSA

OUCUUNTUHBL
DJeKTpoHHbBIE YUeOHbIe N3AaHus B JIEKTPOHHO-01OInoTeunbix cuctemax (3bC):

Ne ABTOp, Ha3BaHKE, MECTO M3JAHUS, TOJ U3AaHUs
P> ’ A > TOLHSA > | Cepliika Ha yuebHOe m3aanue B ObC
/o KOJINYECTBO CTPAHMIL
OcHoBHas:

- URL:
http://ebs.rgunh.ru/?g=node/2453
(mata oOpamenus: 09.03.2022).-
Pexxum nmoctyna: mjis 3apeructpup.
MI0JIb30BATENEH.

Xaiimapos, [I'.I'. KommeloTepHble  TEXHOJIOTHU
TPEXMEPHOTO  MOICIUPOBAHUA  [DJIEKTPOHHBIN
pecypc]: yueb. mocobme / I'.I'. Xaiimapos, B.T.
Tozuk. — CII0.: CII6oI'Y U'TMO, 2010. — 80c.

DNEKTPOHHO-OMOIMOTeUHASI
cucrema «AgriLib». — URL:
http://elib.spbstu.ru/dl/2/2017.pdf/
download/2017.pdf. (maTa
obpaienus: 09.03.2021). — Pexum
JOCTYTIA: [T aBTOPU3.
MIOJIb30BATENECH.

Haseimos, B.I'. SCADA - cucteMbl B yIpaBICHHH.
Beenenne (SCADA - cucrema GeniDAQ): YueGuoe
nocooue. /B.I'. JlaBbio - Cankr-IlerepOypr, U3,
Cankr-lletepOyprckuit T'ocynapctBeHHbIN
[Honurexunueckut Yuupepcurer, 2010. - 247 c. -
TekcT: 37eKTPOHHBII

6.3 Ilepeuens In1eKmpoHHBIX 00pPA306AMENLHBIX PECYPCO8 *

Ne DJIeKTPOHHBII 00pa3oBaTelbHbIil pecypc Hoctyn B DOP (cers NHTEpHET, JJOKATbHAS
n/n ceTh, ABTOPU30BAHHBII/CBOOOAHBIN 10CTYII

1 | Hudposas TpaHchopmarus orpacneii: | https://conf.hse.ru/mirror/pubs/share/46314845
CTapTOBbIC YCIIOBUS M TIPHOPUTETHI 9.pdf?ysclid=112ff9iy5k

2 | 7 mpobaem nudpoBoii TpaHCHOpPMAIH U https://waksoft.susu.ru/2018/06/07/7-problem-
KaK ¢ HUIMH GOpOThCS tsifrovoy-transformatsii-i-kak-s-nimi-borotsya/

6.4 CoBpemenHble mnpodeccuoHaJbHble 0a3bl [JaHHbIX, HWH(OPMALMOHHbIE
CIPABOYHbIC CHCTEMBbI M JTHIEH3MOHHOE POrPaMMHOe o0ecredeHmne

CoBpemMeHHbIe npogeccHOHATbHBIE 0a3bl JaHHBIX, HHGOPMAaLMOHHbIE CIIPABOYHbIE
cucTeMbl, UH(PPOBBIE  JJIEeKTPOHHBbIe  OMOJHOTEKM W  Jpyrue  3JeKTPOHHbIE
o0pa3oBaTe/IbHBIC PeCypPChI

1. loroBop o moakmoueHun K HanuoHanbHOW SJIEKTpOHHOW OuUOIHOTEKE U
OpeJOCTaBIeHNH  JlocTyna K  oObekrtamM  HanuoHanmbHOM — 37E€KTpOHHOM — OMOIMOTEKH
Nel01/HBB/0502-11 ot 26.02.2020 5 neT ¢ nposoHramuen

2. Cormamenue o OecruilaTHOM TecToBoM poctyme K Polpred.com. O63op CMU
27.04.2016 6eccpoyHo

3. Cornamenune o OecruiaTHOM TecToBoM joctyne K Polpred.com. O630p CMU
02.03.2020 6eccpoyno

4. NudopmarnmonHo-cipaBoyHas cucrema «[apant» — URL: https://www.garant.ru/
NndpopmannonHo-cnpaBoynast cucrema Jlunensuonusiii gorosop Ne 261709/0OI1-2 ot
25.06.2021

5. «Koncynwrant [Tmroc». — URL: http://www.consultant.ru/ ceo6o bl gocTy

6. DnekTpoHHO-OMOMMOTeuHast cucrema AgriLib http://ebs.rgunh.ru/ (cBunerenbcTBO 0
roCyJapCTBEHHOM peructparuu 6a3el nanHbix No2014620472 ot 21.03.2014).



https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgunh.ru/

Hoctyn K 3JICKTPOHHOM HH(OPMALIOHHO-00pa30BaTeIbHOM cpene,
HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn «HTepHeT»

1. Cucrema nucranimonnoro ooydenust Moodle www.portfolio.rgunh.ru (cBo6oano
pacIpocTpaHsIeMoe)

2. [lpaBo wucnonb3oBanuss nporpamm aiusi OBM  Mirapolis HCM B cocrase
(GyHKLIHMOHATIBHBIX OJIOKOB U MOAyJel: BupryanbHast KOMHara.

3. NHHOBalIMOHHAs cHUCTEMa TECTUPOBAaHUA — MPOrpaMMHOE oOOecriedeHue Ha

matdopme 1C (Jorosop Ne K/06/03 ot 13.06.2017). beccpounsrii.
4. OO6pazoBaTenbHBIE MHTEPHET — MOpTan POCCHIICKOTO TOCYAapCTBEHHOTO arpapHOro
320YHOT0 YHHBEPCHTETa (CBUAETEIBCTBO O PErHCTPALMU CPEACTBA MACCOBBIX MH(pOpPMAUU I

Ne ®C77-51402 ot 19.10.2012).

JIueH3noHHOe U CBOOOJIHO PACIIPOCTPaHsieMOe NPOrpaMMHOe o0ecriedeHue

1. OpenOffice -
pacnpocTpaHseMoe)

CBOOOIHBINA  IaKeT

OQUCHBIX  MPUIOKEHUH  (CBOOOIHO

2. linuxmint.com https://linuxmint.com/ (cBo60HO pactpocTpaHIeMoe)
3. DnexTpoHHO-OnMOIMoTeunas cucrema Agrilib http://ebs.rgunh.ru/ (cBumeTenscTBO 0
roCyIapCTBEHHOW peructpanuu 0a3el gaHHbIX Ne 2014620472 ot 21.03.2014) coOGCTBEHHOCTH

YHUBCPCUTCTA.

4. O¢punmanbhas crpanuna @PI'bOY BO «Poccuiickuil rocy1apcTBEHHbIN YHUBEPCUTET

HapogHoro xo3siictBa umenu B.M. Bepuaiackoro»

pacrpocTpaHsemoe)

https://vk.com/rgunh (cBOOOIHO

5. AntuBupycHoe nporpamMHoe obecrnieuenne Dr. WEB Desktop Security Suite
(Cy6nuuensuonnsiii jorosop Ne 13740 Ha mepeady HEHCKIIIOUUTENBHBIX MIPAB HAa MPOrPaMMBI

i1 OBM or 01.07.2021).

6.6 IlepeuyeHb yueOHBIX ayTUTOPHIL, 000PYTOBAHUS U TEXHUYECKUX CPEICTB
o0yueHust

VYyeOHast ayaAuTOpHs Ui IPOBEACHUS JIEKIIMOHHBIX 3aHATUI
(motounas).  Cneuuanu3upoBaHHas  MeOellb,  JIKpaH
PYJIOHHBIM HAcCTEHHBIM, IlepcoHanbHBII KOMIIBIOTED B
cOOpKe C BBIXOJIOM B MHTEPHET

143900, MockoBcKkas 00J1acTh, T.
banammuxa, yn. FOnnyca ®yunka 1.1, kao.
501

IInomaar momenienus 73,2 KB.M

Ne o TexHM4eckoi naBeHTapu3auu 501,
aTax 5

VYyeOHass aymuTopus Ui 3aHSATHH JIEKIIMOHHOTO THIIA,
CEMHUHApPCKOTO THIA (CEMUHApPHI, MPAKTUYCCKHE 3aHATHS,
MPAKTUKYMBI, Ja00opaTopHble pabOThl, KOJUIOKBUYMBI), UIS
MPOBEJICHUS TPYIIOBBIX KOHCYIbTAIIMN ¥ HHIWBUIYaTbHOM
paboThl O0y4YaBIIUXCS C TEAArOTMYeCKUMU pabOTHUKAMH,
JUTSE TIPOBEJICHHSL TEKYIIETO KOHTPOJISI ¥ MPOMEKYTOUHOM
arTecTaluu. CHC]_II/IaJ'II/I3I/IpOBaHHa$I MC6CHL, JOCKa MCJ0Basd.
[epcoHanbHbIe KOMITLIOTEPHI B COOPKE C BBIXOJIOM B HHTEPHET.

143900, MockoBcKkas 00J1acTh, T.
banammuxa, yn. FOnnyca ®yunka 1.1, kao.
413

Ne o TexHUYeckoit nHBeHTapu3auu 413,
sTax 4

[Tomermenue 1t caMoCTOATENbHOM paboThl. [lepconanbHble
KOMIIBIOTEPHI B COOPKE C BHIXOJIOM B HHTEPHET.

143907, MockoBckas 001acTh, T.
banammxa, yn. mocce HTY31acToB, 1. S0,
YUTAIBLHBIN 341

ITnomans momemenus 497,4 k. M.

Ne o TexHUYeckoit nHBeHTapu3auu 177,
sTax 1

ITomenienue JIISL CaMOCTOSTEIbHOM pa6OTBI .

143900, MockoBckast 001aCTh, T.



http://www.portfolio.rgunh.ru/
https://linuxmint.com/
http://ebs.rgunh.ru/
https://vk.com/rgunh

Crnenuanu3upoBaHHasi MeOeIb, IEPCOHAIBHBIE KOMITBIOTEPHI
B COOpKE C BBIXOIOM B UHTEPHET.

banammxa, yn. FOmuyca ®@yunka 1.1, xad.
320

IInomane momemenus 49,7 KB. M.

Ne mo TexHnyeckoi nHBeHTapu3anuu 313,
Tax 3

YyeOnas aynmutopusi Il y4eOHBIX 3aHATHH OOYYaroIIUXCs
u3 uucna uHBamuaoB U sun ¢ OB3. ChneunanusupoBaHHas
MeOenb. ABTOMATH3UPOBaHHOE pabouee MecTo  JyIs
WHBAJIMIOB-KOISICOYHUKOB C KOPPEKIIMOHHOW TEXHUKOW M
WHYKIIMOHHOMN CUCTEMOU 9nCuc 290;
ABTOMaTH3UPOBAaHHOE pabodee MECTO IS CIIA0OBUASIINX U
HE3pAUUX MOJIL30BaTEIIeH co CTalMOHAPHBIM
BuneoyBenmmuuteneM DnCuc 29 ON; ABToMaTH3MPOBAHHOE
pabouee MecTo Uil CIAa0OBHIAIIMX W HE3PSYUX
MOJIL30BaTeJIel ¢ MOPTATUBHBIM BuacoyBeanuuteneM DnCuc
207 CF; AsroMaru3upoBaHHOe pabouee MeCTO IUIA
CIIA00OBUIAIIMX W HE3PSIUYUX IIOJIL30BATENIEl C YUTAIOLIEH
mammHoi OnCuc 207 CN; AnmapaTHbli KOMIUIEKC C
(GYHKIMEH BUACOYBEIMUYCHHUS Y YTCHUS JUISI CIIA0OBHISIIINX
U He3psuux mosb3oBateneit DnCuc 207 OS.

143907, MockoBckas  00macTh, T.
banammuxa, yn. mocce DHTy3uacToB, 1. S50,
ka0. 105

IInomanr momenieHus 52,8 KB. M.

Ne o rexunueckoit nuBeHTapu3anuu 116,
atax 1
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DEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXEHUE BBICIIET'O
OBPA30BAHMA MUHUCTEPCTBA CEJIBCKOI'O XO3AMCTBA POCCUNCKON ®EAEPALIN

«POCCUMUCKHIA T'OCYJIAPCTBEHHBIA YHUBEPCUTET HAPOJJTHOI'O
XO035IMCTBA UMEHH B.A. BEPHAJICKOI'O»

(YuuBepcuter BepHajackoro)

(I)OHII OLHECHOYHBIX CPEACTB AJIA NMPOBCACHUA TCKYIIECI0 KOHTPOJIA U
l'[pOMe)KyTO‘lHOﬁ arTrecranmmn oﬁyqamnmxca o AMCUMIIJINHE

n¢dposrie Tpanchopmanum, UHGOPMALMOHHBbIE TEXHOJIOTHH

Hamnpasnenue noarorosku: 09.03.03 [Ipuknaanas napopmarrka

Hanpasnennocts (nmpoduiib) nporpammsl: [Ipuknaanas napopmatruka B
DHEPreTUYECKUX CUCTEMAX

KBamudukanus: 6akanaBp

®opMa 00ydeHus: OUHAsI, OYHO-3a0YHAas

Banammxa 2024r.
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1.0nucanue nokasarejiel 1 KpuTepueB OLEHUBAHNS MJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHUs M0 y4eOHOM TUCIHUIIUHE

Komnerennmii

YpoBeHb ocBOEHHA*

IInanupyemble pe3yJbTaThl 00y4eHHs

HaumeHnoBanue
OLIEHOYHOI'0 Cpe/IcTBa

VK-1 CriocobeH
OCYIIECTBIISITh
MOUCK, KPUTUYCCKHI
aHaJIM3 W CHHTE3
nH(pOpMaIUH,
HpI/IMCHSITI)
CHCTEMHBIH  TTOJIXO]I
IS perreHus
IIOCTABJICHHBIX 3a1a4

IHoporosBbii
(YA0BJI€TBOPHUTEIHHO)

3Haer: MeToAbl aHadM3a 3a7ay, BBIJENSIST B HEW 0a30Bble COCTABJIAIOLIHME, CIIOCOOBI
OCYIIECTBJICHHS JICKOMITO3UIIMK 3a/1a4d, BO3MOXKHBIC BAapUAHTHI PEIICHUS 3aayH,
OIICHMBAs UX JOCTOMHCTBA U HEAOCTATKH.

YMeeT: HaXOAUTh W KPUTHUYESCKH aHATH3UPOBATH WHPOPMAIIUIO, HEOOXOIUMYIO IS
pellieHusT  MOCTaBJICHHOW 3ajadd. [paMOTHO, JIOTMYHO, apryMEHTHPOBAaHHO
(dopMUpOBaTh COOCTBEHHBIC CYXKIEHHUS M OleHKW. Ominyarh (akThl OT MHCHUH,
HWHTEPIPETAIU, OLICHOK U T.JI. B PACCYKIACHUAX APYTHX YIACTHUKOB JICATSITHHOCTH.
Buaiageer: MeToiamMu onpeieNiCHHS U OICHUBAHUSI ITOCIEICTBHNA BO3MOXKHBIX PEIICHUN
3a/Ia4H.

Brimonaenne
MPAKTUYECKOTO 3aJaHuUs
HtoroBoe TecTupoBanue

IIpoaBuHyTHII
(xopo1o)

Teepao 3HaeT: MeTonbl aHanW3a 3a/ay, BbLAENAS B Heil 0a30Bble COCTABISIOLINE,
CHOCOOBI OCYIIECTBIICHHS IEKOMIIO3MLMHU 3aJaud, BO3MOXKHBIC BapUAHTHI PELICHUS
3a/la4yd, OLICHNBAasA UX JOCTOMHCTBA M HEJOCTATKH.

YBepeHHO YyMeeT: HaxXOOUTh W KPUTUYECKH aHATU3UPOBATh WHPOPMAIHIO,
HEOOXOMUMYIO JJsl pEHICHUs] TIOCTaBICHHOW 3ajadd. [pamMOTHO, JIOTHYHO,
apryMEHTUPOBAaHHO (OPMHUPOBATh COOCTBEHHBIE CYXKIEHHA U OLeHKH. OTindarh
¢dakTel OT MHEHHWH, WHTEPIpETAlWii, ONEHOK W T.JI. B PAaCCYXKICHHAX JPYTUX
YYACTHHUKOB JI€ATEIbHOCTH.

YBepenHo Biageer: METOJaMU ONPEACNICHUS W OLCHUBAHMA IOCIEICTBUI
BO3MOYHBIX PEIICHUN 33]1a4HU.

Brmmonnenue
MPAKTUYECKOTO 3a1aHUs
HrtoroBoe TecTupoBaHue

Bricokuit
(oTaM4HO)

Cdopmuposapuieecs: cicTeMaTHYeCKOe 3HAHME. METO/bl aHAIU3a 3a/1ad, BbIIEIss
B Hell 0a30BbIE COCTaBISIIOLIME, CIIOCOOBI OCYIIECTBICHMS ACKOMIIO3ULMH 3a/1auH,
BO3MOXXHbIE BAPUAHTHI PELLICHUS 33/1a4H, OLIEHUBAsI UX JTOCTOMHCTBA U HEJOCTATKH.
CdopmupoBaBiieecss cucTeMaTH4ecKoe YyMeHHe. HaxXOOUTh W KPUTHYECKH
aHANM3UPOBaTh MH(OPMAIMIO, HEOOXOANMYIO Ui PElIeHUs] TOCTaBICHHOMW 3a/Jayu.
I'paMOTHO, JOTHYHO, apryMEHTHPOBAHHO (OPMHUPOBATH COOCTBEHHBIE CYXACHHUS W
omenkn. Otnuuate (aKTel OT MHEHHWH, WHTEpIpeTannuii, OIEeHOK W T.I. B
paccyXAeHUAX JPYTUX YIaCTHUKOB EATEIbHOCTH.

CdopmupoBaBiieecss cucTeMaTH4YecKoe BJIAJICHHE. METOJaMU OINpENEIeHHUd U
OILICHWBAHUS NIOCIIEICTBUN BO3MOXKHBIX PEIICHUH 3a/1a4M.

Brinonnenue
MPaKTUYECKOTO 3aJaHus
HtoroBoe TecTupoBaHue
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2. Onucanue mKaJ OleHuBaHUSA

2.1 HIkana ouenueanus na smane meKyuie2o KOHmMpPOo.is
CTy,Z[eHTBI, TNOKa3aBIIMNEC YPOBEHb YCBOCHUA HMKC IMOPOIrOBOI'0, HE JOIMYCKAKOTCSA K HpOMeX(yTO‘IHOfI aTTCCTAlluH 110 JUCHHUITIINHEC.

®opma tekymero | OTcyrcTBue ycBoeHus | [Toporoserit [IpoaBuHYTHIH (XOPOIIO) Bricokuii (0TIM4YHO)
KOHTPOJIS (HMKE HOpOFOBOFO)* (YIOBIETBOPUTEIHHO)
Brinonnenue HE BBINONIHEHAa Wi Bce | Pemeno 6onee 50% 3anmanus, | Pemmeno OGonee 70% 3amaHus, | Bce 3aaHus pelICHBI 0e3
MPAKTUYECKOTO 3aJaHusl | 3aJaHus peuiensl | HO meHee 70% HO €CTh OLIUOKHU o1uO0K
HENPABIILHO

Tect Menee 51% 51-79% 80-90% 91% u 6onee

2.2 Hlkana OUCHUBAHUA HaA mane npomeofcymounoﬁ ammecmayuu (3auem U IK3aMEH 6 6ude UMmo206020 mecma,
Kypcoeas paboma)

®opMa NPOMeKyTOYHOI OtcyTcTBHE YCBOCHUS (HUAKe

aTrreCranumu

NOPOroBOro)

IToporoselii (yA0BJIETBOPUTEIBHO)

IIpoaBuHYTHII (XOpoLLO)

BrImoiHeHNEe HTOTOBBIX
TecToB (He MeHee 15

BOIIPOCOB Ha BAPHAHT)

Memnee 51%

51-79% 80-90%

91% u Oostee

13
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3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIH HHbIe MATEPHAJIbI, HEO0X0AUMBbIE [IJISl OLEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITAMNBI
(opMmupoBaHus KOMIIETEHIIUI B NpoLecce 0CBOeHHS 00pa30BaTeILHOI MPOrpaMMbl

®OH/J ONEHOYHbLIX CPEACTB AJIAA TEKYIIEI'O KOHTPOJIA

1. 3apanus 1Js1 1a00PaTOPHO-NIPAKTUYECKON PAdOTHI

[To Tpem mocnennuM mudpam Bamero mmdpa ompenenure MUCXOMHBIC JAHHBIE IS
BBINIOJIHEHUSI TIPAKTUYECKOTO 3aJaHusl, CIeyIOIUM 00pa3oMm:

1. ITo mocnenueit nudpe mudpa onpenenure U3 TadnULbl 2 HaMOOIbIIEEe 3HAYCHHE
U3MepsieMoi TeMnepaTypbl 00bEKTa;

2. Tlo mpeamocnenueit mudppe mmdpa ompenenure w3 TAOIUIBI 3 pa3pelIAIONIYIO
CIIOCOOHOCTH U3MEPEHHUSI TEMIIEPATYPhI O0HEKTA;

3. Ilo nmepBoii U3 Tpex nociaeqHux nudp mmdpa onpeaenuTe u3 TadauIbl 4 HanOOIBITYIO
4acTOTY MOJIOCHI MPOITyCKaHUs KaHAJIa U3MEPEHHs TEMIIEPaTyphl.

Jnst  BBIOpaHHOrO  BapuaHTa  3aJaHUsl  pacCUMTalTe  aHaJoroBO-IU(pPOBOI
WHGOPMALIMOHHBIA  KaHal, T[pEeJAHA3HAUEHHBIA JUIsi MOHUTOPUHIAa  TEMIEpaTypbl B
TEXHOJIOTHYECKOM 00BeKTe. J{J1s 3TOr0 HeoOX0uMO:

1. BeibpaTh naT4muk TemMrepaTyphi;

2. Paccuurats Tpebyemble mapamMeTpbl aHajIoroBo-1udposoro npeodpazosatessi(ALI);

3. Beibpats AL, mpuBeCTH €ro OCHOBHBIE IaHHBIE U KPATKOE OMUCAHHE;

4. ITpu HEOOXOAMMOCTH BHIOPATh HCTOYHHUK ONOPHOTO HanpspkeHus st AL,

5. Paccuurtats KO3pGUIMEHT yCUIIEHUS AOMOJHUTEIBHOTO COMIACYIOIIETO KacKaia;

6. HauepTuth QyHKIIMOHATBEHYIO CXEMY KaHala U TIPUBECTH €€ KPAaTKOE ONMCaHHE.

Pacuersl 0 opmysaM HEOOXOAMMO BBIMONHUTH B mporpamme SMath Solver wiu B eé
o0rauHOM Bepcuw 1o aapecy: https://ru.smath.com/cloud/.

Jns cnaun mabopaTOpHO-TIPAKTHYECKON paboThl HEOOX0IUMO ChOpPMHUPOBAThH (pailr oTyeTa
U OpWIOKUTh  WCXOAHMK  pacuetra B (Gopmare mnporpammbl  SMath  Solver
(OT_UT_dammmms_HNO_MIugp.sm).

HazBanune (aiina oTYeTa JIOJDKHO HMETH [ (14% {011050%1 BUJI:
OT UT_®amummus_ WO _Hludp.pdf.

[Tpumep otueta B popmate pdf npencrasnen B 3 nynke «IIpumep odopmiteHus oTyeTa mo
3aauer.

[Ba c(OpMHUPOBAHHBIX ¢aiina OT_UT_®amunusa_MNO_IMudp.sm,
OT UT_ ®amummus_UO_HIndp.pdf HeoOXoaumo 3aapXxUBUPOBATh MPH MOMOILIY apXUBATOPA,
MOJJIEP’KUBAIOLIETO CO3/I1aHNE apXUBOB B (popMaTe .Zip Wiu .rar.

[MoarotoBnenusiit Qaitn ¢ apxuBom, Hampumep, LT HUT_®damuaus_HNO_Iludp.zip
HeoOxomumo pasMectuTh Ha Mmiathopme DUOC B pazgene aucturuinHbel  «L{udposie
TpaHchopManuy, HHPOPMAIIMOHHBIE TEXHOJIOTHM» B pazzaene «Popma ais cauu 1abopaToOpHO-
MPAKTUYECKON pabOThI».

Tabmuma 2
[Mocneanss mudpa 0 1 2 3 4 5 6 7 8 9
mmgpa (IXXxX)
Haubonemee 3nauenne | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650
A3MEpAEMON
temneparypsl Ty, °C
Tabnuna 3

[Mpenmocnenuss mudpa | 0 1 2 3 4 5 6 7 8 9
mmgpa (IXXXX)

Pazpemaromias 40 45 50 60 65 70 75 80 85 90
CIIOCOOHOCTH
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https://ru.smath.com/cloud/

U3MEpEeHus
temneparypsl D, nb

Ta0nuua 4

[lepBast U3 Tpex mociueIHuX 0 1 2 3 4 5 6 7 8 9
udp mmdpa (IXXxX)

Han6onsmas gacrora moiocsr | 0,1 | 0,5 1 2 3 4 5 6 7 10
nponyckanus e, '

2. Meroauyeckue YKa3aHUs M0 BbHINOJHEHUIO JI1a00PATOPHO-IPAKTHYECKOI padoThI

K nynkmy 1

B amanaszone msmepsemeix temmneparyp 100-650 °C B kayecTBe HAaTUUMKOB TEMIIEPATYP
HIMPOKO TNPUMEHSIOTCS TepMonapbl. HaumeHsbliell HEIMHEMHOCTbIO IPeoOpa3oBaHUS B ITOM
nuana3oHe o0JasaeT XxpoMmenb-aatoMennBas Tepmorapa TXA, KOTopyro MOKHO peKOMEHI0BaTh
B KQ4eCTBE JIaTYMKA TEMIIEPaTyphl B MHPOPMALIMOHHOM KaHaJE.

Henoctatkom TXA sBnsercs oTHocuTenbHO Hu3Kasg TepMo-OJ[C, reHepupyemas
TepMonapoii B auarnazone temmeparyp 100-650 °C. ITostomMy B MH(POPMAIMOHHOM KaHAIE
mexay natunkom u ALIT cienyer ucnonp30BaTh YCUIIUTENb TOCTOSTHHOTO TOKA.

K nynxkmy 2

s Ber6opa ALIT HeoOxo1uMo omnpenenuTh MUHUMaJIbHbIe TPeOOBaHMUSI 110 Pa3psIHOCTH
¥ 4aCTOTe JUCKPETU3aIH, peabsBisembie kK sTomy ALIIT.

Tpebyemas pazpsanocts ALIIT N paccuutsiBaercs mo gopmyie:

D
N > Int{—— +1}.
20-1g2
rae Int — ¢yHkuus orOpacwiBaHusg ApoOHOHN yactu umcna; D - paspemiaromas crocoOHOCTH
U3MEpEeHus TeMiepaTypsl, 1b.
Tpebyemas yactota AuckpeTH3anuu anaaorooro curnania (fy, I'm) AIIT:

Tac fH6 - HauOOJIbIIIAsT YACTOTA MOJIOCHI MMpOMyCKaHuA U3MCPUTCIIbHOT'O KaHaJIa, I'm.

K nynkmy 3

Ha ocHoBaHMM JaHHBIX, MOJYYEHHBIX B MYHKTE 2, U3 CIPABOUYHBIX JIaHHBIX BBIOPATh
noaxonanlyro Mukpocxemy AlLlIL B xauecTBe cipaBo4HOro Martepuana cileayeT UCIOIb30BaTh
JIaHHBIE CalTOB BEIYLIUX MIPOU3BOIUTENIECH AILTI -
analog.com, ti.com, a Takxe JaHHbBIC TIPUBEACHHBIC B IPUIIOKCHHUH 1.

Ha ocHOBaHWMM [aHHBIX, NpPUBEJIEHHBIX B TexHH4YeckoM onucanuu ALl (umm B
IPWIOKEHUU 1), pa3merieHHoM Ha caiite npousoautens ALl HaliTM peKOMEHyEMYIO CXEMY
nonkioueHuss ALl n Ha ee ocHOBaHMHM MpPH HEOOXOAMMOCTH BbIOpaTh MCTOYHHUK OIOPHOTO
HanpsbkeHus (npunoxxenue 2) ans aroro AL

K nynxkmy 4

N3 texnnueckoit nokymentanuu ALl ciemyer onpenenuth HampsKEHUE Ha €ro BXOJE
(U, B), cootBercTBymolee HanbobiieMy BbixogHoMy koay AL, OObiuHO 3TO HampsiKeHUE
COBIIAJIACT C HANpsKEHHEM onopHOro ucrounuka ALIIT.

K nynxkmy 5

ITo rpanynpoBouHoil xapaktepuctuku TXA (nmpunoxenue 3) omnpenenuts Tepmo-3/C
(E;, B), COOTBETCTBYIOIIYI0 HAMOOBIIIEMY 3HAUCHHUIO U3MEPSIEMO TEMITEPATYPHI T 6.
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Hanee cienyer paccuutarh TpeOyeMblid KO3 PULIMEHT yCUIeHNUs BXOAHOTO YCHIUTENS:
K=ot
ET
K nynkmy 6.
OyHKIMOHANBHAS CXEMa AaHAJIOTOBO-IU(PPOBOTO HWHGOPMAIMOHHOTO KaHajla JOJDKHA
00BEeIMHATh BCE HEOOXOMMBIE KOMIOHEHTHI: IaTYUK TEMIIEPATyphl, BXOAHON (PUIBTP HIKHHX

gactor (DPHY), Bxomuoit ycumutenb, AIIll, ucrounuk omopnHoro HampspkeHuss (MOH) u
noJrydatesb nHopmanuu (MUKPOKOHTPOJUIEP HIIM KOMIIBIOTED).

3. llpumep opopMiieHUs oTUETA 1O 3a/a4e.

3A/JAHUE
Bapuanr 3aganus:
1. HawubGonbmee 3HA4YCHUE U3MEPSIEMOM TeMIIEpaTypbl o0BbeKTa
Tus= 400 °C
2.  Paspemaromias cnocoOHOCTh U3MEPEHHS TeMIieparypbl oo0bekTa D=60 1b

3 Haubonpimas dvacToTa IOJOCHI IIPOITYCKaHUsA KaHalla H3MCPCHHA TEMIICPATypPhI
fH6=10F11

Jnst  BBIOpaHHOrO  BapuaHTa  3aJaHUsl  pacCUMTalTe  aHaJoroBO-IU(pPOBOI
MH(GOPMALIMOHHBIA KaHall, IpeAHAa3HAYeHHbIH U1 U3MEPEHUs TEMIIEpaTypbl B TEXHOJIOIMYECKOM
o0bekTe. [l 3Toro HeoOX0IMMO:

1. BeiOparh JaT4uK TeMIepaTyphl;

2. Paccuurarh TpeOyemMble mapaMeTpbl aHaIoroBo-uudposoro npeodpaszosarens (ALIL);

3. Briopats ALIII, npuBecTH €ro OCHOBHBIE JaHHBIE U KPATKOE OMMCAaHUE

4. Ilpu HEOOXOAMMOCTH BBIOPATh UCTOYHUK ONMOPHOro HanpskeHus ans AL,

5. Paccunrtath K03()(PUIUEHT yCUIIEHUS JOMOJIHUTEIBHOTO COTJIACYIOLIEro Kackaa;

6. HauepTuTh PyHKIIMOHAIBHYIO CXEMY KaHaJla ¥ IIPUBECTHU €€ KPATKOE ONKCAHUE.

PEIIEHUE

1. Tns usmepenust temneparyp 100-650 °C B xadecTBe JATYMKOB TEMIIEPATYP LIUPOKO
NpUMEHSIIOTCST TepMonapbl. HanMeHblIel HeMMHENHOCThIO IPE0Opa30BaHUsl B 3TOM JMAIa30He
o0naaeT XxpoMenb-anoMennBas Tepmomnapa TXA.

Henocratkom TXA sBasiercss oTHOcuTenbHO Hu3Kas Tepmo-OJIC, reHepupyemast
TepMonapoii B auanasone temmeparyp 100-650 °C. Ilostomy B MH(pOPMAIMOHHOM KaHae
Mmexay natunkom u ALIT crienyer ucnonp30BaTh YCHIIMTENb OCTOSTHHOTO TOKA.

BeiOupaem TXA B kauecTBe JaT4yMKa TeMIEpPaTyphl AJs MPOEKTUPYEMOIO aHaJIOroBO-
u(ppoBoro MHGOPMALMOHHOIO KaHaja. ['paiyMpoBOuYHAas XapaKTEpUCTUKAa STOW TepMoIaphbl
IIPUBE/IEHA B IPUIIOKEHUH 3.

2. Jlanee paccuntaeM HEOOXOAUMYIO Pa3psITHOCTh U BpeMs npeodpazoBanus ALIII.
Tpebyemas pazpsanocts AT N paccuutsiBaercs mo gpopmyre:

N> Int{—2— 413,
20-1g2

N> 20 13
20192

N >10

rae Int — ¢ynkuus orOpacbiBanust ApoOHON yacTu uucna; D - paspemaromias crocoOHOCTb
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U3MEPEHUS TEMIIEPATYPBL, Ab.
Tpebyemas yacrora auckpeTu3anuu anaaorooro curaaia (fy, ['m) AIIIT:

f,>2-f,
f,>2-10
f, >20 A6

rue f,s - HanbombIas YacToTa MOJIOCH! MPOIYCKAHKS U3MEPUTEIBHOTO KaHaia, ['11.

3. B cooTBeTCTBUHU C MPEIbSIBICHHBIMU B II. 2 TPpeOOBAHUAMHU U3 CIIPABOYHBIX JaHHBIX
npuioxenus: 1 Beioepem ALIT Beibepem ALIIT AD7170. Oto 12 paspsanoe curma-gensta AL
C TIOCJICIOBATEBHBIM JIBYXITPOBOIHBIM SP| coBMecTHUMBIM HHTEpdercoMm.

AD7170 — 12-paspsanbiii curma-nensta AL, uMeroniye MHUHHMATIOPHBIE DPa3MeEpHI,
HU3KUH ypoBEeHb LIYMOB U Mayioe mnotpebnenue. ALl npeanasHayen Juisi MCIOJIB30BaHUS B
NPOMBIIIICHHOM U MEIUIIMHCKOM mpubopocTpoenun. [IpeodpasoBarens uMeeT MaKCUMaIbHYIO
yacToTy Juckperusanuu 125 I, reHepupyerT IIyMbl MEHBIIET0 YpPOBHS, HMEET TOK
norpebienust He 6omnee 110 MKA, yTo Ha 25% MeHbIe MOTpeOICHNUS OMMKAUIINX aHAIOTOB, U
COJICPKUT BCTPOCHHBIM TI'eHepaTop TAKTOBBIX MMITYJbCOB. OH MOXET HCIHOJIb30BATHCS B
npubopax u cucTeMax ¢ 0aTapeiHbIM MUTAHHWEM, UMEET CIIAIINI PEKUM C TOKOM MOTpeOIeHus
710 5 MKA, 4TO MO3BOJISIET YBEIUUUTh pecypc OaTapeHOro nuTaHus.

4. B xadyecTBe MCTOYHHKA OMOPHOTO HANpspKEHUs BeIOepeM (mpuiokenue 2) , AD1582,
pekoMeH1oBaHHOro 111 ucnoib3zyemoro AL Beixognoe nanpspkenue storo MOH cocrasisier
Urer= 2,5 B. Takum o6pa3om, Hamnpspkenue Ha Bxoae ALl cooTBeTcTByromIME MOMHOM IIKae
npeobpazoBanus 1t AD7170 cocrasisier (Uy, B):

U, =U_ =25A

5. PaccunTtaem KO3 GUIMEHT YCUIICHHUS JOMOJHUTEIBHOTO COTIacyronero kackaaa. s
3TOrO0 MO TPaayupoBoUHOM XapakTrepucTuku TXA (mpunoxenue 3) onpeaenum tepmo-IC (E;,
B), cOOTBETCTBYIOIYIO HAMOOIBIIIEMY 3HAYEHHIO U3MEPsieMOii Temiiepatypsl T,5=400 °C:

Er=16,4 MB
Hanee paccuutaem TpeOyeMbIil KOAGOUIIMEHT YCUICHUS BXOJTHOTO YCHUIIUTEIIA:
U 25
E, 16,4.10°

6. Ha npuBeieHHOM HMIXKE PUCYHKE Ipe/icTaBieHa (PyHKIMOHAIbHAsI CXeéMa aHaJIOrOBO-
dpoBol MH(GOPMAIIMOHHBIN KaHaJl. DTOT KaHaj oOecleyrBaeT M3MEpPEeHHE TeMIepaTypbl B
TEXHOJIOTHYECKOM 00BEKTE, OLIU(PPOBKY U3MEPEHHBIX JaHHBIX M MOCIEAYIOUIYI0 UX Tepeaady B
MUKpPOKOHTpoJulep. /[laTuMmkoM TemmepaTypsl B KaHajue Ciyxur Ttepmonapa BTI1. Jlns
YMEHbILIEHUS IIIYMOB B KaHaJleé CUTHaJI OT TepMorapbl GuiIbTpyeTcs (GUIbTPOM HUKHUX YaCTOT
(®HY), 3arem curHan ycunupaercs B MacmitabHoM ycunutene K u nmocrynaer Ha Bxog AL B
stoM ALl mocrnenoBaTenbHO OCYIIECTBISIOTCS ONEpalii JUCKPETH3allMHM, KBAHTOBAaHUS U
KOJMPOBAaHUA BXOAHOr0 curtaia. [1oaydeHHbIN B pe3yapTaTe 9TUX ONEPALMM KO IOCTYIAET 110
nocnenaoBarennbHoMy  SPl wHTepdeiicy Ha  mukpokoHTposutep. s oOecrniedeHus
paborocniocoonocTr ALIT ncnone3yercst HcTOUHUK onopHoro Hanpsbkenus MOH.
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MUKPOKOHTpOJLIED

MISO

Int

K AIIIl
. Dout
R —I>Am+ Do
BT1 _|_—Ail'l-
HMOH SCLK
AD1582 ef+
|—Ref-
AD7170

CLK

Puc.1. ®yHknpoHanpHas cxemMa HHPOPMAIIMOHHOTO KaHaIa.
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HPUJIOKEHHUE 1

Tabmua 5
Hzlpleeprl1 AHAJIOTOBO-UM(POBLIX NPeodpa3oBareiei
(Mo MmaTepuasiam caiita analog.com)
Tun & ApxuTeKTypa” Yacrora | Huanazo | Homyctum 2 Tunosa
= JUCKpETH3 H oe 2 s cXema
S auuu, I’ | BXOJIHBIX | HANPSDKEHW | £ Ha puC.
§ Harpsbke e MOH é 2
e HUHI Urs, B
AD7468 8 SAR 200000 1,6-3,6 - SPI a
AD7467 10 SAR 200000 1,6-3,6 - SPI a
AD7466 12 SAR 200000 1,6-3,6 - SPI a
AD7170 12 JlensTa-curma 125 0-Ures 0,5-5 SPI §)
AD7940 14 SAR 100000 2,5-5 - SPI a
AD7171 16 JlenbTa-curma 125 0-Ues 0,5-5 SPI §)

[Tpumeuanust: 1. Eciim HeoOxomuma Gosiee netaipHast JIOKYMEHTALM [TOJIb3YUTECh MaTEpUAIaMU CanTa
analog.com;

2. SAR — AIIIT mocnenoBaTeIbHOTO MPUOTKECHUS,

Puc. 2. Tunossle (pyHKIMOHAIBHBIE cXeMbl oaKtoueHust AL
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AIIII MUKPOKOHTpPOJLIED
Bxoa —ain+ gg;t MISO
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MOH SCLK CLK
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INPUJIO’)KEHHE 2

Tabma 6
IlapameTpbl HCTOYHMKOB OIIOPHOT0 HANPSXKEHU S
Tun Bxomnoe Brexomnoe Hanbonsmmii Pexomen1oBaH 11151 IpUMEHEHHS C
HaNpsDKCHU | HaNpsHDKEHUWE | TOK HArpy3Kw, AT
e, B Uer, B MA
REF192 3-15 25 30 AD7466, AD7467,AD7468
REF193 3,6-15 3 30 AD7940
AD1582 2,7-12 25 5 AD7170, AD7171
INPUJIOKEHUE 3
Tabma 7
I'pagyupoBouHasi xapakrepuctuka repmonapbl TXA
T? +0 +10 +20 +30 +40 +50 +60 +70 +80 +90 +100
C |[UMB |UMB |[UMB |UMB |UMB |UMB |UMB |UMB | UMB | UMB | UMB
200 | 8,138 | 8539 | 8,940 | 9,343 | 9,747 | 10,15 | 10,56 | 10,97 | 11,38 | 11,79 | 12,20
3 1 1 2 5 9
300 | 12,20 | 12,62 | 13,04 | 1345 | 13,87 | 14,29 | 14,71 | 15,13 | 1555 | 15,97 | 16,39
9 4 0 7 4 3 3 3 4 5 7
400 | 16,39 | 16,82 | 17,24 | 17,66 | 18,09 | 1851 | 18,94 | 19,36 | 19,79 | 20,21 | 20,64
7 0 3 7 1 6 1 6 2 8 4
500 | 20,64 | 21,07 | 21,49 | 21,92 | 22,35 | 22,77 | 23,20 | 23,62 | 24,05 | 24,48 | 24,90
4 1 7 4 0 6 3 9 5 0 5
600 | 2490 | 25,33 | 25,75 | 26,17 | 26,60 | 27,02 | 27,44 | 27,86 | 28,28 | 28,71 | 29,12
5 0 5 9 2 5 7 9 9 0 9
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IIpumep coaep:kanus npuaaraeMoro ¢aiija ¢ pac4yeTrom.

Haunbonblwee 3HayeHne N3aMepsemMon TeMmnepaTtypbl
obbekTa T:= 400°C

Paspelwatowasa cnocobHOCTb UsMepeHns
TemnepaTtypbl 06vekTa D ;= 60gE

Haunbonblwaga yactoTa Nonockl NponyckaHna KaHana
n3MepeHus Temnepatypbl £H6 ;= 10 T'1i1

N:= b
20.log 10[2|

+1

N=11

fn:=2.fH6
fn=20T1
ErT:—16,4
Uref:=2,5B
Uref
-3

K:=
Er.10
K=152
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®OH/] OIIEHOYHBIX CPEJICTB JIJISI IPOMEXYTOUYHOM ATTECTAIIUA

KomMnieKkT oneHoYHbIX MATEPHAIOB 110 AUCUHILIMHE
Hudposrie Tpancpopmannu, nHGopManHOHHbIE TeXHOJT0orHH (KomnereHnust YK-1).

3aI[aHI/I$I OTKPBITOI'O THUIIA — 2 MHUH. Ha OTBCT, 3aJaHUAd 3aKpPbITOIO0 THIIA — 5 MHH. Ha

OTBET.
Ne 3amanmne BapwuaHTHI 0TBETOB Popmmpyemas
/1 KOMIICTEHIIHS
3agaHusi 3aKpBITOr0 THIA
1. HNudopmarius, I'padpuaeckoii YK-1
oToOpakarormas
TEKYIllee COCTOSHUE CHUMBOJILHOM
o0BeKTa
TEXHOJIOTHYSCKOTO Texumgeckon
rpoiiecca, OTHOCUTCS
MCKJIFOYHUTEIILHO K: Texnomornueckoi
2. Ecnu curnai MoxxeT AHaJIOroBBIM VK-1

MIPUHUMATH JIIOOBIE
3Ha4eHus B HekoTopoM | LludpoBeim
IMaIa3oHe, KOTOpble
MOTYT OBITH CKOJIb JuckpeTHbIM
YroHO OJHM3KH, HO

BCE-TaKM OTJIMYATHCS
IpyT OT Apyra, TO OH

SIBIISIETCSI:
3aganus OTKPHITOro THIA

Ne Dopmupyemast

n/ma 3anamme KOI\I?II'Ie”lI“)e};{I_II/IH

1. Pesynprarel pabor mo umdpoBoil TpaHchOpMaLMU CENBCKOro XO3sicTBa YK-1
MOCPEJICTBOM BHEAPEHHUsI IIM(POBBIX TEXHOJOTHH M TAT()OPMEHHBIX peleHUH
CIIOCOOCTBYIOT:

2. Kakne nnctpymenTtsl nudpoBbix TexHojoruii B ynpasinenun AIIK otHocsTes YK-1
AHATTMTHYECKUM

3. Hasnauenue gaTdmka YK-1

4, Haznauenue ananoro-uugpoBoro npeodpasonareiis YK-1

5. B wem 3akimrouaercs  1edb  BHEAPEHMS — TEXHOJIOTMH  LU(POBOE YK-1
3eMJIENI0JIb30BaHUE?

6. B ueM 3axirogaercs 1mens BHEIPEHHs TEXHOJIOTHH YMHOE 1oJie? YK-1

1. B ueM 3axrogaeTcs 1mens BHSPEHMS TEXHOIOTHH YMHBIN caj? VK-1
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