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Pabouass mporpamma  paspaborana B cootBerctBun ¢ D®I'OC BO 1o  HampaBICHHIO
roaroToBku 35.03.07 TexHOMOTHS MPOU3BOACTBA U MEPEPAOOTKH CEIHCKOXO3SICTBEHHON PO Ty KITHH

Pabouas mporpamMmMa qUCHUILTUHEI pa3paboTana doyenmom
Kadeapbl THPPOBBIX CUCTEM M HHKEHEPHBIX TEXHOJIOTHH, K.9.H. Cudoposbim A.B.
(Haumenosanue kageopul, yuenas cmenerv, OHO)

PeniensenT: x.m.x., Ooyenm, TN(HPOBBIX CUCTEM U MHKCHEPHBIX TEXHOJOTHH 3axabynun A.B.



1. Ilnanupyemblie pe3yiabTaTbl 00y4eHUs MO TUCHUILUIUHE, COOTHECEHHbIE C
ycranoBjieHHbIMH B OIIOII BO nnaukaTopaMu 10CTHKEHUSI KOMIIETEHIM

1.1 Ilepeyenb KoMIeTeHU M, GOPMHUPYEMbIX Y4eOHOM M CUMILTHHOM

KOI{ H HAMMCHOBAHHUEC HHANKATOPA TOCTHXKCHUHA

Koa n HanMeHoBaHne KOMIIETEH NN
KOMITeTeHIIMH

ITpodeccuonanbHas KOMIETECHIIUA

(ko1 ¥ HaMMEHOBAHUE)
VYK-1 Cnocoben ocymectsusars  nouck, | MJ-1yk.1 Ananusupyer 3anady, Beiaenss ee 0a3oBble

KPUTHYECKHMI aHaIu3 ¥ CUHTE3 UHPOPMAILIUM, | COCTaBJISIOIIKE, OCYLIECTBISET  JEKOMIIO3ULIMIO
NPUMEHATH CUCTEMHBIN TOAXO Ul PELIEHUs | 3a/lau,  PAcCMATPUBAET  BO3MOMKHBIE — BapUaHTHI
[IOCTaBJICHHBIX 3a/1a4 pellleHus 3ajaud, OLEHUBAas MX JIOCTOMHCTBA |
HEIOCTATKU
OIIK — 7 Criocoben mouumars npusimns: padoter | MJ1-lon7 AHanusupyer 3anauy, BbIIENss €€ 0a30BbIe
COBPEMEHHEIX HH(OPMAIIMOHHEIX TEXHOIOTHIT 1 COCTABJISIIOIIHE, OCYLIECTBIISIET  JIEKOMIIO3HIIHIO
VICTIONB30BATh MX JUIS PEIICHUS 3a1a4 3aJ@4y, PAcCMAaTPUBAET  BO3MOJKHBIE  BApHAHTEI
pOdeCcCHOHANBHOM IeATeIEHOCTH pellleHus 3alaud, OLEHWBAas UX JOCTOMHCTBA U
HEOCTATKU

1.2 . [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs M0 Y4eOHOM TUCIUIITIHHE

W HIMKATOPBI JOCTHIKEHUST Ilianupyembie pe3yabTaThl 00yYeHHst
KOMIIEeTeHIUii
VYK-1 Criocob6en ocyiiecTBIsITh MOMCK, KPUTHYECKU I aHATIM3 U CHHTE3 HHPOPMAIMH, TIPUMEHSTH
CHCTCMHBIﬁ IIoaxoa aJist peIHeHI/If[ IIOCTABJICHHBIX 3a1a4
W/I-1yk 1 Anamusupyer  3anady, | 3uarhb (3):MeXaHU3MbI M METOAMKH IIOMCKA, aHAIM3a U CUHTE3a

BBIICITAA ee 0a30BbIE I/IH(l)OpMaLII/II/I,BKJ‘IIO‘IB.IOH.II/IﬁCI/ICTGMHLIfI MOaXOI B oOactu
COCTaBJIAIOMIME, OCYHICCTBIIACT 06paSOBaHI/I$I

JEKOMITO3HIIUIO 3ama4y, | Ymers (Y):aHaIM3UPOBATh 3a/lady, BbIIEIATH €€ 0a30Bble
paccMarpuBacT BO3MOXHBIE | COCTABJIAIONINE, OCYIIECTBIATHICKOMIIO3UIIHIO 3a1a4U

BapHaHThI PECUICHUA 3aJa4u,
OI€HHMBAsgd HX AOCTOMHCTBA H
HCIOCTAaTKH

Baaners (B):MexaHW3MaMu MOUCKa HHGOPMAIIUH, B TOM

YHUCJIe C MPUMEHEHHUE COBPEMEHHBIXUH(OPMAITMOHHBIX U
KOMMYHUKAIMOHHBIX TEXHOJIOTUI

OIIK — 7 CriocoOeH MoHNMATh MPUHIIAIBL pa0OTHl COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHI U UCTIOIE30BaTh

HX JUIS peIIeHus 3a/1a4 MpoeCcCHOHATBHON NesITeIbHOCTH

W-lonk7Anamusupyer 3anady, | 3uarh (3):MeXaHM3Mbl U METOJMKM IOMCKA, aHAM3a M CHUHTE3a

BBIJCIIAA ee 0a30BbIE I/IH(bopMauHH,BKn}Oqa}omneCHCTeMHmﬁ IMOXOT B oOactu
COCTaBJIAIOIINE, OCYHICCTBIIACT 06pa30BaHI/ISI

JEKOMITO3HIUIO 3a1aud, | Ymers (Y):aHAIM3UPOBATh 3a7auy, BBIJIEISATH ee 0a30BbIe
paccmaTrpuBaeT BO3MOXHBIE | COCTaBJIAIONINE, OCYILIECTBIATHICKOMIIO3UIIHAIO 331241

BapHaHThl ~ PCIICHUS  3a/1a4y, | Baamers (B):MexaHW3MaMH MOUCKA HH(GOPMAIINH, B TOM
OHeHMBag HX NOCTOMHCTBA H | yycne ¢ mpUMEHEHHE COBPEMEHHBIXUH(OPMAITHOHHBIX H
HenocTaTk KOMMYHHKAIHOHHBIX TEXHOJIOTHH

2. e u 3aga4m 0ocBOeHMSI Y4eOHOH TUCUMIJIMHBI, MECTO IMCHUILIMHBI B CTPYKTYype
OI1OII BO

Juctummuna «L{udposeie Tpanchopmanmy, nHOOPMAIMOHHBIE TEXHOJIOTHI» NpeAHa3HAUYCHA JIJIs
CTYJCHTOB, 00yYaIOIIMXCs 10 HAIIPABJICHHUIO MOATrOTOBKHU OakaiaBpoB 35.03.07 TexHoIOTHs MPOU3BOACTBA
1 iepepabOTKH CeNTbCKOX03IHCTBEHHON TPOYKIIMK M OTHOCUTCS K JUCIUITIMHAM 0a30BOI 4acTH.

N3yuenue nqucunmael «Ludpossie Tpanchopmamu, NHOOPMAITHOHHBIE TEXHOJIOTHIY
0a3upyeTcs Ha «BXOJHBIX» 3HAHUSAX, YMEHUAX M TOTOBHOCTAX OOydJaronuxcs, popMupyeMbIx B
pe3yJIbTaTe OCBOCHHS B KAYE€CTBE MPEIISCTBYIONINX CICAYOMNX TUCIUTUTHH: « AHpOopMaTIKa.



Heab: hopMupoBaHe TEOPETUISCKUX 3HAHUN U TMPAKTHYECKUX HABBIKOB B 00acTH
uupoBoi TpaHchopMaLi OM3HEC-TTPOIIECCOB.
3agaum:
® PacCMOTPEHHUE BOMPOCOB MU(POBU3AIMY OU3HEC-TIPOIIECCOB;

® BYYCHHEC TPUMCHCHUS  IU(PPOBBIX  TEXHOJOTHMH, MPUMEHSICMBIX  JUIS  IOBBIIICHUS
3((HEeKTUBHOCTH PHEPTCTUKHU.



3. O0bem yueOHOI TUCHHUILUIMHBI B 32a4€THBIX €IMHUIIAX C YKa3aHUeM KOJIM4YecTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs ¢
npenoaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJIbLHYI0 padoTy

o0yvarommxcst

3.1 Oynas / 3aounas popma oOydeHHs

Bun yueOHo# paboThl 2/ 2 xype
OO6m1ast Tpy10€MKOCTb JTUCHHUILINHBI, 3a4€THBIX €TUHUI]
4acoB 108/ 108
AynuTopHas (KOHTaKTHas) pabora, 4acoB 48 /32
B T.4. 3aHATHUSA JICKIIMOHHOTO THUIIA 32/16
NPAaKTUYECKHUE 3aHATUS 16/16
CamocrosiTesibHAsi pad0oTa 00y4al0IIMXCS, YACOB 56/72
KouTtpousb 4/4
B T.4. 3al[UTa IPAKTUYECKON PabOTHI 4/4
Bua npomexyTOUHOM aTTecTanuu 3auer / 3a4ér

4. Coaep:kanue TUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3/ie/iaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKHX YaCOB U BHI0B Y4eOHBbIX 3aHATHI
4.1 Ilepeuens pazoenos OucyunIuHbl C yKazanuem mpyooemrKocmu ayOumopHo
(KOHmMAaKmMHOIL) U cCamocmoamenvHoll padomol, U006 KOHMPO.Iell U NePeUHs KOMNEemeHyuil

Ounas /3aounas hopma 0OyvIeHUS

TpymoeMKOCTh, 9acOB Ko K
PyA Haunmenoan AU
B TOM YHCIIE
HaumenoBanue pa3znenon > ve
ayJIMTOPHOU
U TeM BCETO .. | camMocTosITeNb | OLEHOYHOIO
(KOHTaKTHOI1) N
HOM paboTHI cpencTaa
paboThI
Paznen 1. Meroasl W-Tyk-1
cpeacTBa
npeoopazoBaHusi 36 12 24
TeXHOJIOTHYECKOM Ormpoc Ha
uHpopMaIH JeKInY,
1.1. OcHOBHEIE
18 6 12 IMPAKTUYICCKOC
TIOJIOXKEHHS 3ajaHue
1.2.  IlepBuunsle
H3MEPUTEIIN 18 6 12
uHbopMaluu
Paznen 2. lluppoBas NI-1yk
Tpanchopmanus B 36 12 24
ceJIbCKOM XO03fliCTBe.
2.1. €M W 3a1a4d
. A Ornpoc Ha
un(ppoBHU3aLA B CEKTOPE
ATIK JIEKIIUU
' 18 6 12




2.20CHOBHEBIC
HaIPaBICHUAITHU(PPOBU3AIT
nu AIIK.

18

12

Paznen 3. lln¢pposas
TpaHcopmanus B
IKOHOMMKE H
3JIEKTPO3HEPIreTHKHU.

32

24

3.1 Teggeunuu u
pasBuTHe peiHka BigData.

16

12

3.2 MurepHer Bewiew,
SCADA -cuctemMbl, ceTn
SmartGrid.

16

12

WN-1yka

Ompoc Ha
JICKIINY,
MPAKTAYECKOES
3a1aHKe

3amuTa NpakTu4ecKoi
padoThI (KOHTPOJIb)

Tect (3a4éT)

Hroro 3a cemectp

104

32

72

HUTOI'O no aucHUILINHE

108

Hpume HObLI nepedenb OUeHO4YHbIX cpedcms ons MmeKyuieco KOHmpoJisa ycnesaemocmu

Ne | HaumenoBanue | Kparkas xapakTepuCTHKa OIIEHOYHOTO CPECTBA [Ipencrasnenue
1/ | OLIEHOYHOIO OIIEHOYHOI'O
I cpeacTBa cpenctra B hoHIE
1 3amgaya Pemenwe 3a1auu 10 MHIUBUIYIEHOMY BapHaHTY. KomMiuiekt 3a1a4 u
(mpakTHyecKoe 3aJlaHuI
3aJ]aHKe)
2 Tect Cucrema cTaHIAPTH3UPOBAHHBIX 38/ TaHHM, TTO3BOJISIOIIAS DoH TECTOBBIX
ABTOMAaTU3UPOBATH MPOIEYPY U3MEPEHUS YPOBHS 3HAHUN H 3aJaHuil
yMeHHH 00y4aronierocs.




4.2 Cooepirrcanue oucuyuniunvl no pazoenam u memam
Pasnen 1. Metoanb! u cpecTBa Peo0pa30BaHUs TEXHOJOTHYeCKOH NH(OpMaLNu.

ey — M3yueHne OCHOBHBIX MOJIOKEHUN U MHCTPYMEHTOB MIEPBUYHOTO MPEOOpa3OBaHHUS

TEXHOJIOTHYECKON HH(pOpMAIUH.

3agauu —
PaccMoTpeHre OCHOBHBIX TOJIOKEHUH MpeoOpa3oBaHus TEXHOJIOTHIECKOH HH(POPMAIIHH.
0030p ¥ XapaKTEPUCTUKH MTEPBUYHBIX U3MEPUTENICH HHPOPMAITUH.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiea:
[TepBuuHble U3MepHUTENU UHDOPMAIIH.

Paznen 2. Hudposas tpanchopmanus B CeJIbCKOM X03siiCTBeE.

]_le.]]l/l — HSy‘lI/ITb TCXHOJIOT'HH, IIPUMCHACMBIC IJIA LII/I(I)IDOBI/BB.LII/II/I arpoIpOMBIIIJICHHOT'O

KOMIIJICKCA.

3anaum
® y3ydeHue oo1el npoOIeMaTHKy;
® PACCMOTPEHUE OCHOBHBIX TEXHOJIOTHH /U1l BeZIeHUsI LU(POBOIrO CENIbCKOI0 X031CTBa;

IlepeyeHnb yueOHBIX 3JIEeMEHTOB pa3jieJia:
Texnonoruu UL BemeHus — mudpoBoro CEIILCKOT0 XO3SIMCTBA: nudpoBoe

3€MJIENI0NIb30BAaHHUE, YMHOEIIOJIE, yMHAATEIUINLA, yMHasd(epma.

Paznen 3. Hudposas tpanchopmanmsi B IKOHOMHUKE U FJIEKTPOIHEPIreTHKH.

He.]'ll/l — H3YYUTb BHUbI I/IHCI)OpMaLII/IOHHBIX TCXHOHOFHﬁ, HCO6XOI[I/IMBIX pIA) > |

1M (POBU3ALUH MPOLIECCOB B 00IACTU JIEKTPOIHEPTETUKH.

3agaun
® U3y4yeHre UH(POPMAIIMOHHBIX TEXHOJIOTUH, IPUMEHSIEMBIX B Cepe dIIEKTPOIHEPTETUKY;
e u3yueHue cuctem aucrnerdepckoro ympasieHus (SCADATraceMode).

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jiesia:
CucTeMbl MOHUTOPUHTA U YITPABICHHS TEXHOJIOTHYSCKUMH TIPOIIECCAMH.
TraceMode — Poccuiickasgs SCADA-cucrema.

5. OueHouyHble MATEPHAJIbI 110 JUCHUIIMHE
OHCHO'—IHBI@ MaTepI/IaJ'H)I 10 ITUCOUIIJINHE HpeHCTaBJ'IeHBI B BUJIC (1)OH)Ia OLCHOYHBIX

CpEACTB.
6. MarepnanbHO-TeXHHYECKOE H Y1eOHO-MeToAHYecKoe odecneyeHue
JUCIHUIJIHHBI
6.1 IlepeyeHb y4eOHO-METOAUYECKOTO 00ecTiedeH s 10 TUCIUIIHHE
Ne
/o ABTOp, Ha3BaHUC, MCCTO U3aHUA, U3AATCIILCTBO, 'Ol U3JaHUA, KOJITUYCCTBO CTPAHUIL

Hudpossie Tpanchopmanuu, nHGOPMAIMOHHBIE TEXHOJIOTHH: METOIUYECKUE YKa3aHUs I10
W3YYEHHUIO JUCIUILIMHBI U 3a1aHus Jutst pakTruueckux 3anatuii / ®I'BOY BO «Poc. roc. arpap.
3a04. yH-T; CocT. A.B. Cunopos. - banammuxa, 2022.




6.2

IlepeyeHb y4eOHbIX U31aHUH, HEOOXOAMMBIX J1JIsl OCBOCHUS TMCUUIJIMHBI *

[ledatHple yueOHbIe n3ganus B Oubauoreynom donje *

Konuuectso
No ABTOp, Ha3BaHME, MECTO U3JAHUS, U3IATEIHCTBO, TOJT H3IaHHUs, KOJTHIECTBO
i - 9K3EMILISIPOB B
oubnmoreke
1 Hudposas Tparchopmanms CEJbCKOTO XO3s1iiCTBA. - Mockaa:
Pocundopmarporex, 2019. - 78c.

DNeKTpOHHBIE yueOHbIe U3aHNA B JJIIEKTPOHHO-0MOIMOTEUHbIX cucTeMax (ObC)**:

No
’ ABTOD, Ha3BaHME, MECTO U3AHMSL, TOJI U3AaHUA
/ P, ’ A » TOLHSA ’ Ccruika Ha yueOHoe u3nanue B ObC
. KOJINYECTBO CTPAHMIL
Xaiigapos, I'r. Kommerotepusie TEXHOJIOTHH

TPEXMEPHOTO MOCIMPOBAHUS [ DIEKTPOHHBIN pecypc]:
yueb. nocobue / I'.I". Xaitnapos, B.T. Tozuk. — CII6.:
CIIoI'Y U'TMO, 2010. — 80c.

http://ebs.rgazu.ru/?q=node/2453

Hasbiaos, B.I'. SCADA - cuctemsl B yIIpaBiICHHH.
Beenenune (SCADA - cucrema GeniDAQ): YueGHoe
nocoowue. /B.I". JlaBbinoB - Cankt-IleTepOypr, 13,
CaHKT-

[MetepOyprekuiil ocyaapcrBenHbiil lonurexHIYeCKUilY
HuBepcuret, 2010. - 247 c.

http://elib.spbstu.ru/dl/2/2017.pdf/downloa
d/2017.pdf

Maropun, C.11. Teopust cucTeM U CUCTEMHBIM aHAIU3
[OnexTponHblil pecypc]: YueOHoe mnocobue / C.H.
Matopun, O.A. 3umosen. — benropoa: U3g-so HUY
«benl'V», 2012. - 288c.

http://ebs.regazu.ru/?g=node/3011

Uepnbiii, A.A. MareMaTtuyeckoe MOJEIUPOBAHUE C
npumeHeHueM rpaduueckux nocrpoennii B EXCEL
[DnexTponnbiii pecype]: YueOHoe mocobue / A.A.
UYepnbiii. — Ilensa: IleH3eHCKMII roCyIapCTBEHHBIN
yHuBepcutet, 2010. — 9lc.

http://ebs.rgazu.ru/?q=node/774

** ykaspiBaroTcs IbC, ¢ KOTOPBIMU 3aKITIOUEHBI OMOJIMOTEKON YHUBEPCUTETA I0TOBOPA

6.3 IlepeyeHb 371eKTPOHHBIX 00pa30BaTEIbHBIX PeCypcoB *

Ne DJIEKTPOHHBIN 00pa30BaTeIbHBIN pecypc Joctyn B JOP (cerr UHTEpPHET, JIOKATbHASA
n/n ceTh, ABTOPH30BAHHBII/CBOOOIHBII TOCTYII
1. | LUT dopym http://citforum.ru/



http://ebs.rgazu.ru/?q=node/2453
http://elib.spbstu.ru/dl/2/2017.pdf/download/2017.pdf
http://elib.spbstu.ru/dl/2/2017.pdf/download/2017.pdf
http://ebs.rgazu.ru/?q=node/3011
http://ebs.rgazu.ru/?q=node/774
http://citforum.ru/

6.4 CoBpeMeHHble mpodeccHOHAIbHbIE 0a3bl JAaHHbIX, HWH(POPMAIMOHHbIE
CIPaBOYHbIE CUCTEMBI U JTUIEH3HOHHOE IPOrPaMMHOe o0ecriedeHne

CoBpemMeHHbIe IPodeccuoHaIbHbIE 0a3bl JAHHBIX, HHPOPMALMOHHBbIE CIIPABOYHbIE
cucTeMbl, HH(PPOBBIE YJIEKTPOHHbIe OUOIHOTEKH U IPyrHe 3J1eKTPOHHbIe 00pa3oBaTebHbIe
pecypchbl

1. JoroBop o mnoaxmoueHun K HanuonanpHOM 27€KTpOHHOM  OMOIMOTEKE U
MIPeIOCTaBIIEHUH AOCTYIa K 00bekTaM HarmonanbHOM 31eKTpoOHHON OHOIHMOTEeKH
Nel01/H3B/0502-11 ot 26.02.2020 5 et ¢ mposoHTanuei

2. JloroBop Ha oKka3aHM€ YCIyT IO MPEAOCTaBICHUIO JOCTYIA K ANEKTPOHHBIM HU3/IaHUSM
usnarenberBa «Jlanb»y Ne527/21 or 11.05.2021

3. Cornamenue o 6ecruiaTHOM TecToBoM joctyre kK Polpred.com. O630p CMU 27.04.2016

0eccpouHo

4. Cornamenue o 6ecriiaTHOM TecToBoM jgoctyte kK Polpred.com. O630p CMU 02.03.2020
0eccpouHo

5. Uudopmannonno-cnpaBoynast cucrema «[apant» — URL: https://www.garant.ru/

WNudopmannonno-crpaBounas cuctema Jlnnenzunonnsiii forosop Ne 261709/011-2 ot 25.06.2021
6. «Koncynptant [Tmrocy». — URL: http://www.consultant.ru/ cBo60JHBIN AOCTYIT
7. DnexktpoHHO-OubMMoTeuHas cucrtema Agrilibhttp://ebs.rgazu.ru/ (cBUIETEIBCTBO O
rocy1apcTBeHHOU peructpaunu 6a3el JaHHbIX Ne2014620472 ot 21.03.2014).

Joctyn K 3JIEKTPOHHOM HH(OPMAMOHHO-00pa30BaTeJIbHOM cpene,
HH(OPMANIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET»

1. Cucrema muctanuuoHHoro oOyueHusiMoodlewww.portfolio.rgazu.ru (cBoGoaHO
pacupocTpaHsieMoe)

2. [IpaBo wucnonb3oBanuss mporpamm it OBM  MirapolisHCM B cocrase

(GyHKIMOHATBHBIX OJIOKOB M MonyJiel: BupryanbHas komHara. CtanaapTtHast aunensus 1o 1000
nosp3oBarenei Ha 1 mecan (JIunensnonusiit forosop Ne 77/03/22 — K ot 25 anpens 2022)

3. VHHOBaIlMOHHAsT CHUCTEMa TECTUPOBAaHUS — TNPOrpaMMHOe oOecleyeHne Ha
miargopme 1C (Jorosop Ne K/06/03 ot 13.06.2017)

4. OGpazoBaTenbHBIE MHTEPHET — MOpTal POCCHIICKOro rocyJapCTBEHHOTO arpapHoro
320YHOTO YHHBEPCHTETA (CBHIETEILCTBO O PETUCTPAIIMH CPEACTBAa MAaCCOBBIX HH(MOpMAIHH DI
Ne ®C77-51402 ot 19.10.2012).

JInnensnonHoe U cBOOOAHO pacnpocTpaHseMoe NPorpaMMHoe odecredeHue

1. OpenOffice —  cBoOoaHbIi  makeT  OQUCHBIX  HpWIOXKEHUH  (cBOOOAHO
pacnpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/(cB0OOTHO pacrpocTpaHsIeMOe)

3. DnexkTpoHHO-OnOMMOTeyHast cucrema Agrilibhttp://ebs.rgazu.ru/(cBuIeTENBCTBO O
rocyJapCcTBEHHOM peructparuu 6a3sl nanHbix No2014620472 ot 21.03.2014)

4. Opunmanshas crpanuna ®I'BOY BO «Poccuifckuii TocyaapCTBEHHBIH arpapHbIit
3a04YHBIN YHUBEpCUTET» https://vk.com/rgazuru(cBoOOIHO pacpocTpaHIeMoe)

5. lopran  denepanbHOrO  TrOCyIAapCTBEHHOIO  OIOKETHOTO  00pa3oBaTENbHOTO
yupexeHus: BbIciiero oOpasoBaHusi «Poccuiickuil rocygapCTBEHHBIH arpapHbId 3a0YHBIN
YHUBEPCUTET (cBOOOIHO pacnpoCcTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AuTuBuUpycHoe mporpamMmmHoe obecneuenue Dr. WEB  DesktopSecuritySuite
(CyOnuuensuonnsiii goropop Nel3740 na mepenady HEUMCKIIOYUTENBHBIX MPaB Ha MPOTrpamMMBbl
st O9BM ot 01.07.2021).



https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgazu.ru/
http://www.portfolio.rgazu.ru/
https://linuxmint.com/
http://ebs.rgazu.ru/
https://vk.com/rgazuru
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6.5 IlepeyeHb yueOHBIX ayIMTOPUIL, 000PYI0BAHNS U TEXHUYECKHUX CPEICTB

o0y4eHuUs1

IIpennaznavyenne
MOMeIIeHUSs
(ayauTopumn)

HaunmeHnoBanue
KopImyca,
Ne momenrenust
(ayauTopun)

Ilepeyenn
o0opynoBaHu (B T.4. BUPTYaJIbHbIE AHAJIOTH) U
TeXHHYECKHUX CPeACTB 00yyeHus *

Jois 3aHsTHH
JICKIIMOHHOT'O THIIA

516 nHXeHepHBIN
Kopmyc, 7-14
BUPTYaJIbHBIE
ayIUTOPHN

1.Cucrema qUCTAaHIIMOHHOTO O0YYeHHUs
Moodlewww.portfolio.rgazu.ru (cBoOoIHO
pacopocTpaHseMoe)

s 3ansTui
CEeMHUHapPCKOTro THIIA
(ceMuHaps!,
MpaKTHYECKUE
3aHsTHU,
MPaKTHKYMEI,
nabopaTopHBIE
paboThI,
KOJJIOKBHYMBI ),
TPYITIOBBIX
KOHCYJIbTALIUM,
VHAUBUTY AJIbHOU
paboThI, MPOBEICHHS
TEKYILETO KOHTPOJIS
U MIPOMEKYTOYHOM

412 uHXeHEepHBIH
Kopmyc, 7-14
BUPTYaJIbHbBIE
ayJUTOpUH

1. Cucrema JUCTaHIIMOHHOTO O0YUYCHHS
Moodlewww.portfolio.rgazu.ru (cBo60gHO
pacIpocTpaHsIeMoe)

2. O6pa3oBarenbHas miarpopma
http://edu.rgazu.ru/

3. JIabopaTopHO-PaKTUYECKHE
MHOTO(YHKITUOHATHHBIC CTSH/IBI JISI BBITOJIHCHUS
J1a00PaTOPHO-TIPAKTUYECKUX 3aHITHI
«DJIEKTPUIECKUE U MATHUTHBIC TICTIN.

4. JTaboparopHslii crenn «lccnenoBanue
XapaKTePUCTHK ACHHXPOHHOTO JIBUTATEIS U
reHepaTopay

5. Jlaboparopusriii creny «HccnenoBanue
TpEXa3HBIX IETIEi

aTrecTanun 6. JJabopaTopHblii cTeH[ «YpaJouKay
Jlist 320 urKeHePHBIi 1. O0Opa3oBarenpHas miaaTgopma http://edu.rgazu.ru/
CaMOCTOSITENIbHON KopIryc 2. Ha 6a3e npoueccopa IntelPentiumG620
paboTeI 3. DnekrponHO-0ubMoTeuHas cucrtema (35C) PI'BOY

BO PT'A3Y «AgriLiby», pa3nen:
«ArpourxeHepus»http://ebs.rgazu.ru/



http://www.portfolio.rgazu.ru/
http://www.portfolio.rgazu.ru/
http://edu.rgazu.ru/
http://edu.rgazu.ru/
http://ebs.rgazu.ru/

®EJIEPAJTIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPASOBATEJIBHOE YUYPEX/JIEHUE BBICIIET'O OBPA3OBAHMUS
MUHUCTEPCTBA CEJIbCKOI'O XO3541MCTBA POCCUMCKOU OEJJEPALINN

«POCCUMUCKHUIA T'OCYJIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O XO3SMCTBA
NUMEHMU B.A. BEPHAJICKOI'O»

(YuuBepcurer Bepnajackoro)

DoH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBeeHUs TEKYIEro KOHTPOJISI U POMEKYTOYHOM
aTrecTaluu 00y4alomuXxcs Mo JMCUUIJINHe
[udposslie Tpanchopmariiu, HHGOPMAITHOHHBIE TEXHOIOTHH

Hamnpasnenue noaroroku 35.03.07 TexHomorus mpou3BOACTBA U IEPEPAOOTKH
CEJIbCKOXO3SIMCTBEHHOW NMPOAYKIINH

Hampasnennocts (mpoduiis) nporpammel TexHomorus nepepadboTku
CEJIbCKOXO3SIMCTBEHHOTO ChIPhS

KBanudukanms 6akanaBp

®dopma 00yueHHs OUHAasI, 3a0UHasI

bamammxa 2026r.



1.Onucanme noka3artesieii 1 KpuTepHeB OLlEHMBAHNUS MJIAHMPYEMBbIX Pe3yJ1bTATOB

0o0yueHus1 M0 y4eOHOM TUCHMILINHE

Mupukaropel
JIOCTHKCHUS
KOMITCTCHIIHI

YpoBeHb OCBOEHHUS

[Tnanupyemble pe3ysbTaThl
o0ydeHust

HanmenoBanue
OLICHOYHOT'O
CpencTBa

WU-1yka
Amnanuzupyer
3a/1avy, BBIIEISIS ee
0a3oBbIC
COCTABJISIIOIITHE,
OCYIIECTBIISICT
JIEKOMITO3HIIHIO
3a/1a4H,
paccMaTpuBacT
BO3MOYKHBIE
BapUAHTHI PEUICHUS
3a7a4M, OICHUBAS
WX JTIOCTOUHCTBA U
HEJIOCTaTKH

IToporossbrit
(YIOBIETBOPUTENTHHO)

3HaeT:MeXaHU3MbI u

METOJMKHU IIOMCKa, aHaau3a Hu
CHHTE3a nH(pOopMaInH,
BKJIFOYAIOIIHNE CUCTEMHBLIN
ITOJIXO/T B obyactu
o0Opa3zoBaHUs
YMeeT:aHAIU3UPOBATH
3ajiavy, BBIJICIATH €€ 0a30BbIC
COCTaBJIAIONINE,
OCYILECTBIISATh JIEKOMITO3ULIUIO
3a7a4

Baaageer:MexaHn3zMamu
MoucKa MHPOPMAIMH, B TOM
Yucie c MIPUMEHEHUE
COBPEMEHHBIXUH(DOpPMAIIMOHH
BIX U KOMMYHHUKALIMOHHBIX
TEXHOJIOTHi

Tecr,
cobeceoBaHE

[IpoaBuHyTHII
(xopormro)

3HaeT TBepAO:MEXaHU3MbI U
METOJMKH TOUCKA, aHAIh3a U
CUHTE3a uH(pOpMAaIHH,
BKITIOYAIOIIINE CHUCTEMHBIN
MOIXOM B oOiactu
o0pa3zoBaHUs

Ymeer

YBEepPEHHO: aHATU3UPOBATh
3a/1avy, BBIICIATH e¢ 0a30BbIe
COCTaBIISIIOIIUE, OCYIIECTBIATH
JIEKOMTIO3HIIHIO 33124
Baaneer
YBEePEHHO:MeXaHU3MaMHU
noricka HHGOpMaIuu, B TOM
qucie c pUMEHEeHHE
COBPEMEHHBIX
MHGOPMAIIMOHHBIX u
KOMMYHUKAITHOHHBIX
TEXHOJIOT U

Tecr,
cobece0BaHuE,
3aImTa
[IPaKTUYECKON
paboThI

Beicokuii
(oTIM4HO)

HNmeer cpopmupoBasuieecs
CHCTeMaTHYeCKue
3HAHMS:MEXAHU3MbI u
METOJMKH IIOMCKa, aHAIW3a U
CUHTE3a UH(pOpMAIHH,
BKJTFOYAIOIIIHAE CHUCTEMHBIN
IMOIXOM B oOacTu
o0Opa3zoBaHUs

HNmeer cpopmuposasuieecs
CHCTEeMaTHYeCKoe
YMEHHe:aHAIM3HPOBaTh

Tecr,
cobecemoBaHue,
3aImTa
[IPaKTUYECKOU
paboThI
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3a/1ady, BBIICTATH e¢ 0a30BbIe
COCTABJISIFOLIUE, OCYIIIECTBIISATD
JIEKOMITO3HIIHIO 3a4a4

IMoka3zan
copmupoBaBIeecs
CUCTeMaTH4YecKoe BJIa/ieHHne:
MEXaHU3MaMu MOMCKa

nH(pOpMAaIMHY, B TOM YHCIIE C
IIPUMEHEHHE COBPEMEHHBIX
MH(POPMAIIMOHHBIX u
KOMMYHHKAIIMOHHbBIX
TEXHOJIOTMI

2. Onucanue MKaJ OeHUBAHUS

2.1 lllkana oyenusanus na 3mane mexKyuie20 KOHmMpOJis

dopMa TeKy1ero OtcyTtcTBHE Iloporossiit IIponBunyTHII Beicokuit
KOHTPOJLA YCBOGHHS (HIKE (YHOBIETBOPUTEIHHO) (xoporo) (oTnHIYHO)
HOPOroBoro)”
BrimonHeHue HE BBINIOJHEHA WX Pemeno 6onee 50% Pemeno 6omnee 70% BCE 3a/laHUs
MIPaKTUIECKOH BCE 3aIaHUs 3aganust, Ho MeHee 70% 3a7aHusl, HO €CTh perieHsI 6e3
paboTsI PpeIICHBI OmIOKH OIHIOOK
HETIPaBHIBHO

" CTy/IeHTBI, TIOKa3aBUIME YPOBEHb YCBOEHHUS HMKE MOPOTOBOTO, HE JOMYCKAIOTCS K MPOMEKYTOUHOM
aTTeCTalUy 10 JUCLIUIUIMHE.

2.2 Illkana oyenuganus Ha Imane nPOMeXHCymouHol ammecmayuu (3auem u
IK3AMEH 8 8UOE UN0206020 MeCma, Kypcosas paboma)

dopma 0
. TCYTCTBHE . .
HPOMEIKYTOTHOH Y Iloporossrit IIponBunyTHII N
YCBOCHUS (HIKE Bricokuii (OTJINYHO)
aTTecTaluu (YI0BIETBOPUTENHHO) (xoporo)
TIOPOTOBOTO)
Brinonnenue
HUTOTOBBIX
TecTOB (HE
( Memnee 51% 51-79% 80-90% 91% u Gomnee
Menee 15
BOTIPOCOB Ha
BapHaHT)

3. TunoBble KOHTPOJIbHBIE 32]aHUS WM HHbIE MATEPHUAJIbI, HEO0OXO0AUMBbIE [IJISl OIleHKH
3HAHM, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIHUX ITANbI
(opMupoBanus KoMIeTeHIIU B IIpolecce OCBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl

®OH/J ONEHOYHBIX CPEACTB VI TEKYIIEI'O KOHTPOJIA

(6 coomsemcmesuu nynkmom 4 paboueti npoepammot OUCYUNIUHDBL)

KOMILIEKT 3AJAHUM JJIS1 TIPAKTUYECKOM PABOTHI no aucuumninae—
Hudgposbie TpanchopmManuu, HHPOPMAIMOHHbIE TEXHOJIOTMU

1. 3apanus nJst 1a00PaATOPHO-NPAKTHYECKOH PadOThI
ITo Tpem nocnenuum rudpam Baiero mudpa onpenenure HCXOJHbIE TaHHBIE JUIS
BBITTOJTHEHUS! TPAKTHYECKOTO 3aJJaHUs, CIEAYIONIM 00pa3oM:
1. Tlo mocnenueit udpe mudpa onpeaenuTe u3 TaOIHUIB 2 HanOOIbIIee 3HAYCHUE
U3MEPSIEeMOi TeMIIepaTypbl 00BEKTa,
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2. Ilo mpeamocnmemnedt mmdpe mmdbpa ompeneauTe U3 TaOMUIBI 3 pa3pelIarolyio
CIIOCOOHOCTH U3MEPEHHUSI TEMITEPATYPhI O0HEKTA;

3. [To nepBoit u3 Tpex nocieaHux uudp mudpa onpeaenute U3 TadbIUIBI 4 HAMOOIBIIYIO
4acTOTY IMOJIOCHI POITyCKaHUS KaHaJla U3MEPEHHs TEMIIepaTyphl.

Jis  BBIOpaHHOTO  BapuaHTa  3aJaHHsl  pacCUMTaiiTe  aHaJoroBO-UU(POBOU
WH(GOPMAIIMOHHBIA  KaHaJ, TMpPEJHA3HAYCHHBIM 1T  MOHUTOPHHTAa  TEMIEpaTyphl B
TEXHOJOTM4eCKOM o0beKTe. J[j1s1 3TOoro HeoOXoANMO:

1. BbIOpaTh 1aTUMK TEMIIEPATYpPhI;

2. Paccuurath TpebyeMble mapaMeTpsl aHaJoroBo-mudpoBoro npeodpazoparenss(AL);

3. Beiopats ALIL, npuBecTH €ro OCHOBHBIE JAHHBIE U KPATKOE ONIMCAHUE;

4. ITpu HE0OXOAMMOCTH BBIOPATh HCTOYHHUK OMOPHOTO HanpspkeHus st AL,

5. Paccuntath KOX(QPHUIHUEHT YCUIICHHS JOTIOJTHUTEIILHOTO COTTIACYIOMIETO KacKaza;

6. HauepTuTh QyHKIIMOHAIBHYIO CXeMY KaHajla U IPUBECTH €€ KPaTKOe OMHCAHUE.

Haspanwue ¢aiina qomxao umers cnenyrommii Bua: T ®amumus MO Iudp.pdf.
[Ipumep: HT _HNBanos_HNUN_345.pdf.

Tab6suia 2
[Tocnennsisa nudpa 0 1 2 3 4 5 6 7 8 9
mdpa (IxxxX)
HauGonwmmee 3nauenne | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650
M3MEPSIEMOI
temmeparypsl Tys, °C
Tabauna 3

[Tpenmocnenuss mudpa 0 1 2 3 4 5 6 7 8 9
nmdpa (3xxXx)

Pa3pemaromias 40 45 50 60 65 70 75 80 85 90
CIIOCOOHOCTH
M3MEpEeHUus
temriepatypsl D, nb

Tab6mumna 4

IlepBas u3 Tpex MOCIEIHUX 0 1 2 3 4 5 6 7 8 9
mudp mudpa (OxXxx)

HawnOomnbmas yactora monocer | 0,1 | 0,5 1 2 3 4 5 6 7 10
nponyckanus fus, ['11

2. MeToanyeckue yKa3aHus 110 BBINOJTHEHHUIO J1a00pPATOPHO-NIPAKTHYECKOM PadoThI

K nynkmy 1

B nmnanazone usmepsiembix temmeparyp 100-650 °C B xadecTBe JaTYMKOB TEMIIEpaTyp
IIMPOKO TPUMEHSIOTCS TepMmorapbl. HaumeHblell HelMMHEHHOCThIO NMpeoOpa3oBaHUsS B 3TOM
nuana3oHe o0jaiaeT XxpoMenb-aatoMennBas Tepmornapa TXA, KOToOpyro MOKHO peKOMEHI0BaTh B
Ka4yecTBe JIaTYMKa TeMIIepaTypbl B MHGOPMAIIMOHHOM KaHaJe.

Henocratkom TXA sBasiercss OTHOCUTENbHO Hu3Kas TepMo-OJ[C, reHepupyemas
Tepmornapoit B quanazone temmepatyp 100-650 °C. [ToaToMy B HHGOPMAITMOHHOM KaHAJIe MEXKIY
natuyukoM u ALIT cnexyer ucnosb30BaTh yCUIIUTENL TOCTOSTHHOTO TOKA.

K nynxmy 2

Jnia Ber6opa AT HeoO6XxonuMO OTNpeeTuTh MUHUMAaJIbHBIE TPEOOBaHUS IO Pa3psIIHOCTH
Y 4acTOTE JUCKPETU3ALMH, IpeabsaBisemMble K aToMy ALIIL.

Tpebyemas pazpsagaocts ALIIT N paccuntsiBaetcs mo gopmyse:
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N> Inti—2—+13

20-1g2

rae Int — ¢ynkmus orOpaceiBanust ApoOHON yacTu uymcna; D - paspemiaromas CriocOOHOCTb

U3MEpEeHMs TeMIieparypsl, 1b.
TpeOyemas 4acToTa TUCKPETH3AIUN aHaIoroBoro curnana (fs, ['m) ALIL:

f"Zz'fz’a'

rie fus - HanbobIIas 9acTOTAa MOJIOCH MTPOITYCKAaHUS U3MEPHUTEIHLHOTO KaHana, [

K nynkmy 3

Ha ocHOBaHuMM NaHHBIX, MOJYYEHHBIX B MYyHKTE 2, U3 CIPABOYHBIX JaHHBIX BBHIOpATh
noaxosauryro mukpocxemy ALIIL. B kauecTBe cipaBo4HOro Marepuaia CleQyeT HMCIO0JIb30BaTh
AHHbIE CaliTOB BEIYIIUX MIPOU3BOIUTENCH AIIII —
analog.com, ti.com, a Tak)xe JJaHHbIC IPUBEICHHBIC B IPUIIOKEHUH 1.

Ha ocHoBanMM pAaHHBIX, NPUBEACHHBIX B TexHuueckoM onucanuu Allll (umum B
npuwioxeHnuu 1), pasmernieHHoM Ha caite npousBoautens AL, HaliTu pekoMeHayeMyIo cxemy
nonkimoueHus: ALIl u Ha ee OCHOBaHMU NMPU HEOOXOIMMOCTH BBHIOpATh MCTOYHUK OMOPHOTO
HanpspkeHus (npuinoxenue 2) st aroro AL

K nynkmy 4

N3 texnuueckon noxymeHnranuu ALIII cinemyer onpenenuts HanpsyKEHHE HAa €ro0 BXOAE
(Un, B), cootBetcTBytomee HanbonbmemMy BboixogHoMmy konxy ALIL. OGpIMHO 3TO HampspKeHue
COBIIQJACT C HANPSKEHUEM ONOpHOro ucrouynuka ALIL

K nynxkmy 5
[To rpanyupoBouHoit xapaktepuctuku TXA (mpunoxenue 3) onpenenutb Tepmo-2/1C

(Er, B), cooTBeTCTBYIOIIYIO0 HAUOOJBIIEMY 3HAUCHUIO N3MEpsieMOi TeMnepaTypsl Tyg.
Hanee cinenyet paccuutaTh TpeOyeMbIit KOIPGUIIMEHT YCUICHUS BXOJHOTO YCHIIUTEIIS:

K=_
E;

K nynxmy 6.

OyHKIMOHAIbHAS CXE€Ma aHaJIOroBO-IU(PPOBOro MH(GOPMALMOHHOIO KaHajla JOJDKHA
00BeANHSTh BCE HEOOXOIMMbIE KOMIIOHEHTHI: JATYUK TEMIEPATypPbl, BXOAHON (UIBTP HIKHUX
gactor (®HY), Bxomuo#t ycwiurens, ALIl, uctounuk omnopHoro Hampspkenus (MOH) u
nonrydatenb nHpopmamu (MUKPOKOHTPOJUIEP HIIM KOMIBIOTED).

3. Ilpumep BbINOJIHEHHUS 32IaHUS

34/TAHWE
BapI/IaHT 3a1aHUsA:

1. HauGomsmee 3HAYEHUE U3MepseMON TEeMITEpaTypbl 00BeKTa
Tue= 400 °C

2. Paspemaromas cnocoOHOCTh U3MepeHus Temneparypbl o0bekTa D=60 nb

Haubonpias gactoTa mosiockl IpOMyCKaHUS KaHalla U3MEPEHHs] TeMIepaTypbl

fus=10I"1g

[98)

Jlnst  BBIOpaHHOTO ~ BapuWaHTa  3aJaHAS  PAcCUMTAWTEe  aHAJIOTOBO-IIU(POBOM
MH(OPMALIMOHHBIN KaHal, peIHa3HAuYCHHBIN AJIs1 ©3MEPEHHsI TeMIIepaTypbl B TEXHOJIOTHYECKOM
o0bekTe. [ 3TOoro He0OX0AMMO:

1. BeiOpath 1aT4uK TeMIepaTypsl;
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2. Paccuuraths TpebyeMble mapaMeTpsl aHaaoroBo-mudposoro npeodpaszoparens (AL,
3. Beiopats ALIL, npuBecTH €ro OCHOBHBIE JaHHBIE U KPATKOE OIIMCAHUE

4. IIpu He0OX0IMMOCTH BbIOpaTh HCTOUHUK ONMOPHOro HanpskeHus st AL

5. Paccuntath KOAQQHUUHUEHT yCUIICHHS JOMOJIHUTEILHOTO COITIACYIOIIEro KacKaza;

6. HauepTuth (DyHKIIMOHAIBHYIO CXEMY KaHaJla U IPUBECTU €€ KPATKOE ONUCAHUE.

PELIEHUE

1. Jns nzmepenus: temnepatyp 100-650 °C B kauecTBe JaTUMKOB TEMIIEpPATyp IIMPOKO
MPUMEHSIOTCS TepMonapbl. HanMeHblel HeTMHEHHOCThIO MPeo0pa3oBaHus B ATOM JUaNa3oHe
o0nanaer XpoMmenp-atoMenuBas Tepmonapa TXA.

Henocratkom TXA sBiagercs OTHOCUTENbHO Hu3Kas TepMo-IOJIC, reHepupyemas
Tepmornapoii B quanazone remmepatyp 100-650 °C. [TosToMy B HHGOPMAITMOHHOM KaHAJIE MEKIY
natuukoM u AL cnexyeT ucnonb30BaTh YCUIIUTENh IIOCTOSTHHOTO TOKA.

Bribupaem TXA B kadecTBe JaTyMKa TEMIIEpPATyphbl JUIsl MPOEKTUPYEMOIO aHaJOroBO-
muppoBoro WHPOPMAIMOHHOTO KaHala. ['paaynpoBOYHAs XapaKTEPUCTUKA STOW TEpMOIIaphl
MpUBE/IeHA B IPUIIOKEHUH 3.

2. Nanee paccuynTaeM HEOOXOAUMYIO Pa3psTHOCTh B Bpems npeodpazoBanust ALIIT.
Tpebyemas paspsaaocts ALIT N paccuuTsiBaercs mo Gopmyrie:

N>t D +1}
20-1g2 -

N> Int{—Y
20-1g2
N>10

rae Int — ¢ynkumsa orOpackiBaHus OpoOHOM uyacTu uucna; D - paspemaromnias crocoOHOCTb

M3MEpEHHUs TeMIieparypsl, 1b.
TpeOyemas yacToTa TUCKPETH3AIUN aHAaTIoroBoro curuana (fs, ['m) ALIL:

fdzz'fid
fi =210
£,>20 4o

rze fus - HanbobIIas 4YacToTa MOJIOCHl MPOIYCKAaHUS U3MEPUTEIBHOI0 KaHamia, 1.

3. B cooTBeTcTBUM C MpEeABSBICHHBIMU B M. 2 TpeOOBAaHUSMH U3 CHPABOYHBIX JAHHBIX
npuinoxenus 1 Beioepem AL Beioepem ALIIT AD7170. Oto 12 paspsnnoe curma-aensta AL ¢
MOCJIEI0BATENbHBIM JBYXIPOBOAHBIM SPI coBMecTMMbIM HHTEp(eiicom.

AD7170 — 12-pa3psanbiii curma-aensta ALlll, nMeronue MHUHHATIOpHBIE pa3Mephl,
HU3KUH ypoBeHb IIyMOB W Manoe norpebinenue. ALIl mpenHazHadyeH JUIsi MCIOJIB30BAaHUS B
MIPOMBIIIJIEHHOM U MEAMIIMHCKOM IpurOopocTpoeHuu. [IpeoOpasoBarens uMeeT MaKCUMaJIbHYIO
4acToTy AUCKpeTu3anuu 125 I'1, renepupyeT UyMbl MEHBIIETO YPOBHS, UMEET TOK MOTpPEOIeHUS
He Oosee 110 mMkA, uro Ha 25% MeHbIIe MOTPEOSICHUS OJIMKAUIUX aHAIOTOB, M COJICPKUT
BCTPOCHHBIM TE€HEpaTOp TAaKTOBBIX HMIYJIbCOB. OH MOXXET MCIIONB30BaThcsid B INpHOOpax u
cUCTeMax ¢ OaTapelHbIM MUTAHUEM, UMEET CISIINMN PEXUM C TOKOM MOTpedsIeHus 10 5 MKA, 4TO
MO3BOJISIET YBEITUUUTh pecypc OaTapeiHOro nuTaHus.

4. B xauecTBe HCTOYHUKA OMOPHOTO HAMpshKEHUsS BeiOepeM (mpuiiokenue 2) , AD1582,
pexkoMeHI0BaHHOTO s ucnoas3yemoro ALIIL. Beixognoe Hanpsiokenue storo MOH cocrasmsier
Urer= 2,5 B. Takum o6pa3zom, Hampsikenue Ha Bxojae ALIIl cooTBeTcTByromMe MOMHONW IIKaIe
npeobpazoBanus g AD7170 cocrasnser (Uy, B): .

U, =U,, =254

re

5. Paccuntaem k03pGUIIMEHT YCUIICHUS JOTIOTHUTENHHOTO COTIACYIONEro Kackana. s
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ATOTO MO TPaayupoBOoUHON XapakTepucTuku TXA (mpunoxkenwue 3) onpeaenum tepmo-2J1C (E-,
B), cooTBeTcTBYIOIIYI0 HaHOOBIIEMY 3HAYCHUIO U3MepseMoii Temmeparypsl Trs=400 °C:

Er=16,4MB
Hanee paccunraem TpeOyeMblit Koa(b(bI/HTmeHT YCUJICHHS BXOJIHOTO YCUJTUTEIS:
k=" 25
E, 16,4107

6. Ha mpuBeieHHOM HWXXE PHCYHKE TpeAcTaBieHa (yHKIIMOHAIbHAS CXEMa aHAJIOTOBO-
nuppoBoi MHPOPMALMOHHBINM KaHal. DTOT KaHal OOECHeYrMBaeT H3MEPEHHE TeMIlepaTyphl B
TEXHOJIOTUYECKOM 00BEKTE, OUM(POBKY MU3MEPEHHBIX JTAaHHBIX U MOCIEAYIOIIYIO UX Mepeaady B
MHUKpPOKOHTposuiep. JlaTuukom TeMmmeparypbl B KaHajle CIOyxuT Tepmomnapa BTI1. s
YMEHBUICHHUS IIIyMOB B KaHAJIE CUTHAJ OT TepMomnapsl GUIbTpyeTcst (GUABTPOM HIKHUX 4aCTOT
(®HY), 3arem curnan ycunuaeTcs B Macimitabnom ycmurene K u nocrymaer nva sxog ALIL B
stoMm AIlIl mocnenoBaTeNbHO OCYIIECTBISIOTCS ONEPAlMM JUCKPETHU3alMd, KBAHTOBAHWS H
KOJMPOBaHUs BXOAHOro curHaia. [lomydeHHbIN B pe3ynbTaTe 3TUX ONepaluuid KOJ MOCTYNaeT Mo
nocnenoBarennbHoMy  SPI wHTepdeiicy ©Ha  mMukpokontpoiuiep. s obecrieueHms
paborocnocooHoctr ALIT ucnone3yercs uctouHuk onopHoro Hanpspkenus HOH.

K AIIIl MuUKpOKOHTpOJLIED

. Dout
C OHY Ain+ Rdy MISO
Ain- Int

BT1 [

UoH SCLK CLK
AD1582 ef+
|7Ref-
AD7170

Puc.1. cI)yHKI_[I/IOHa.J'H:Ha.f[ cxXeMma I/IH(I)OpMaI_[I/IOHHOI‘O KaHaJia.
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HPUJIOXEHHUE 1

Tabmmra 5
Iapamerpni! anaoroso-uudppoBeIx npeodpasopareei
(mo maTepuaJiam caiita analog.com)
Tun & Apxurektypa’ | UYacrora | Jlmamaso | JlomycTum 2 Tunosa
= JUCKpETU3 H oe 2 sAcxeMa
& A aruu, [ | BXOMHBIX | HANPsDKEHH | & Hapuc. 2
g, =
] Harpsoke e MIOH =
A~ HUI Uret, 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 JlenbTa-curma 125 0-Urer 0,5-5 SPI 0
AD7940 14 SAR 100000 2,5-5 - SPI a
AD7171 16 | Jenbra-curma 125 0-Uret 0,5-5 SPI 6
[pumeuanwust: 1. Eciin HeoOxouMa Oostee netaibHas JOKYMEHTAIHS TTOTb3yUTECh MaTepHATIAMHE CaiiTa
analog.com;
2. SAR — ALIT nocrnenoBaTeabHOro MpUOIHKESHHS;
+3...5 B-| UOH AL
l TV MHKpOKOHTpOJIJIGp
Dout MISO
Bxoa—Vin  SCLK CLK
C§| sC
GND
a)
AITIl MUKpPOKOHTpOJLIED
Bxox —la; + Dout
A —Ain Rdy MISO
[ Ain- Int
HMOH
SCLK CLK
AD15682 ef+
] Ref-
0)

Puc. 2. Tunossle pyHKIMOHANBHBIE cXeMbl oakmoueHus AL
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INPHJIO’KEHUE 2

Ta0mmma 6

ITapameTpbl HCTOYHMKOB ONIOPHOIO HANPSIKEHMS

Tun Bxonnoe BrixogHoe Hawnbosnpmmii PexomenioBaH 111t pUMEHEHUS C
HanpsbKeHW | HalpspKEHUE TOK Harpy3Ku, AIIT
c, B Uref, B MA
REF192 3-15 2,5 30 AD7466,AD7467,AD7468
REF193 3,6-15 3 30 AD7940
AD1582 2,7-12 2,5 5 AD7170,AD7171
MNPUJIOXEHUE 3
Tabmma 7
I'pagynpoBounas xapakrepucruka tepmonapbl 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 | 8,539 | 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 | 13,45 | 13,87 | 14,29 | 14,71 | 15,13 | 15,55 | 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 | 18,51 | 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 | 24,90 | 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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®OH/] OLIEHOYHBIX CPEJCTB JJI51 IPOMEXYTOYHOM ATTECTAIIUMA

KOMIUVIEKT TECTOB nJ51 n1poMesKyTOYHO# aTTecTalnu (3a4eT) 0 AU CIHUIINHE
Hudgposbie Tpanchopmanuu, HHPOPMALMOHHbIEC TEXHOJIOTHH

3aueT NIpPOBOAUTCA B BUIEC HUTOTOBOIO TecTa. [l BBINOJHEHUS TecTa OTBOJUTCS 45
MUHYT.

HpI/IMepHLIe 3aJaHudA UTOIr0OBOIo Tecra

1. UHdopmauus, oTtobpaxarlyas TeKkyLee COCTossHue oobekTa
TEXHOJNIOrMYeCKOoro npowecca, OoTHOCUTCS UCKITHOUYUTENBHO K:

rpacunyeckomn
CUMBOJIbHOM
TEXHNYECKOWN

TEXHONOMMYECKOMN

2. YcTpoucTBoO, npeobpasyrowee pu3nyecKyro BeNIMYMHY B INEeKTPUYeCKUmn
curHan — 3To:

aHanoroso-undpoBon npeobpasosaTenb
AaTUHUNK

KOHBEPTOP

3. QR-kop
[BYMEPHbINTUMLITPUXOBbLIXKOLOB
LLTpuxoBon koA
DNeKTPOHHO-UMdpoBas NoANUCH

Bce BapraHTBI BepHBI
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