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MeToauyeckue yka3zaHUs MO BBIMOJHEHUIO MPAKTUYECKUX U JJa0OpaTOPHBIX paboT pa3paboTaHbl Ha
OCHOBE paboueil mporpammbsl npodeccrnoHanpbHoro Moayis [IM.01 «Pa3paboTka M KOMITBIOTEPHOE
MOJIETUPOBAHUE DJIEMEHTOB CHCTEM aBTOMATHU3AllMM C YYETOM CHEeHU(PUKH TEXHOIOTUYECKUX
IIPOLIECCOBY.

ConeprkaHre MPAKTUYECKUX M JTA0OPAaTOPHBIX PadOT OPUEHTHPOBAHO HA TIOATOTOBKY OOYYAIOIIUXCS K
ocBoeHnto Buma aestenbHocTH BJ[ 1 OcymecTBisaTh pa3pabOTKy W KOMIBIOTEPHOE MOJACIUPOBAHUE
AJIEMEHTOB CHUCTEM AaBTOMATH3AIMH C YYETOM CIEHU(UKH TEXHOJIOTUYECKUX TMPOIECCOB IMPOTrPaMMbI
TOJTOTOBKH  CIICIIHATIMCTOB CpeHero 3BeHa 1o crermatsHoctd  15.02.14 OcHamieHune cpeacTBaMu
ABTOMATH3AllMM TEXHOJOTHYECKUX TPOIECCOB M TPOU3BOACTB (MO OTpaciasiM) U  OBJAJACHUIO
npoeccHoHATbHBIMU KOMITCTCHITASMH.
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1 BBEJAEHUE

BaxHylo yacTh TE€OpeTHUECKOH M MpohecCHOHATBLHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTABJIAIOT MPAKTUYECKUE U Ja0OpaTOPHbIE 3aHATUS.

CoctaB M conep)kaHHe MPAKTHMYECKHX M JAOOPAaTOPHBIX 3aHATHH HAIpaBICHBl Ha peaU3allfio
@enepanbHOr0 rocylapcTBEHHOIO 00pa30BaTEeNBbHOIO CTaHJApTa CpeIHEero MnpodecCHOHaIBHOrO
o0Opa3oBaHMUs.

Benymell  aunakTH4eckodl — LeIbl0  NPAKTUYECKUX  3aHATUH  sABiseTcss  (OpPMHPOBAHUE
npoeCCUOHATIBHBIX MPAKTUYECKUX YMEHHUH (YMEHHH BBIIOJIHATH ONpENeICeHHbIE NEHCTBUS, ONEpalty,
HE00XO/MMBIE B HOCIEAYIOLEM B NMPO(ECCHOHAIBHON IEATEIbHOCTH), HEOOXOAUMBIX B MOCIEIYIOLIEH
yueOHOIl 1eITeTbHOCTH.

Benymeli aunakTudeckoil 1Lenbio JJAOOPAaTOPHBIX 3aHATUH  SBJIAETCS  SKCIEPUMEHTAIbHOE
IIOATBEP>K/ICHUE U NIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX I0JI0KEHUH (3aKOHOB, 3aBUCUMOCTEMN).

B cootBercTtBHM ¢ paboueii mporpammoii IIM.01 Pa3paboTka m KOMIBIOTEpHOE MOJICTUPOBAHHUE
AJIEMEHTOB CHUCTEM aBTOMATH3aIlMM C YY4eTOM crnenu(uky TexHonorumdeckux mpouecco, MJK.01.01
CpencrtBa aBTOMaTH3allMM TEXHOJOTMYECKUX IPOLIECCOB M IMPOM3BOJACTB IMPEIyCMOTPEHO IPOBEACHUE
MPAKTUYECKHUX U Ja00PaTOPHBIX 3aHATHH.

B pe3ynbrare ux BBIOIHEHUS, 00YYarOLIHics JOIKEH:

ymembp:

VY 1.1.01 ananu3upoBaTh TEXHUYECKHE HPOEKTHI M JPYTYI0 TEXHUUYECKYIO JOKYMEHTALUIO MJIs
BbIOOpA MPOTrPaMMHOT0 0OECTICUCHHUS AJIsl CO3IAaHHSI MOJICNIN DJIEMEHTOB CHCTEM aBTOMATH3AIIH

Yo 01.01 pacno3HaBaTh 3ajady W/win npodieMy B HPO(PECCHOHATBHOM W/MIM COLMAIBLHOM
KOHTEKCTE;

Yo 01.02 ananu3upoBats 3a1a4y H/UIU IpoOJIeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;

VYo 01.03 onpenensars 3Tanbl peuieHus 3a1a4u;

Yo 01.04 BbisaBAATH U 3((HEKTUBHO UCKaTh MH(OpMAINIO, HEOOXOAUMYIO JJIsl pEelICHUs 3a7ayu
W/UIM TPOOJIEMBI,

Vo 01.05 cocTaBiaTh IJ1aH JSHCTBUIM;

VY0 01.09 ontenuBath pe3ynbTaT U MOCIEACTBUS CBOUX JAEHCTBUN (CAMOCTOSITEIBHO MUJTH C TIOMOIIBIO
HAaCTaBHHKA);

VY0 02.01 onpenenars 3agaun Jyist MOMCKa HHPOPMAIIH;

VYo 03.01 ompenenars akTyaJlbHOCTh HOPMAaTUBHO-IIPABOBON JIOKyMEHTAIUU B MPO(eCCHOHATBbHON
NeSITeNIbHOCTH;

VYo 04.03 s¢pexTuBHO paboTaTh B KOMaH/IE;

Yo 05.01 rpamMoTHO H31araTb CBOM MBICIM U OGOPMISATH JAOKYMEHTHI MO MPOoeCCHOHAIBLHOM
TEMaTUKE Ha FOCYJapCTBEHHOM SI3BIKE;

Yo 09.06 yutarh, MOHUMATh U HAXOAUTh HEOOXOJMMBbIE TEXHHUYECKHE NaHHbIE U UHCTPYKIUU B
PYKOBOJICTBaxX B JIFOOOM JOCTYIHOM (opmare;

CoznepxaHue NPAaKTUYECKUX M J1aOOPATOPHBIX 3aHATUI OPHMEHTUPOBAHO Ha (POpMUpPOBaHME OOIIMX
KOMIIETEHIIMI M0 MPOQEeCcCHOHAILHOMY MOJAYJIIO MPOrPaMMbl MOATOTOBKH CHELHUAINCTOB CPEIHETO 3BEHA I10
CIIELMAILHOCTH U OBJIAJICHUIO HPOPeCcCUOHANbHBIMU KOMNEMEHUUAMU.

IIK 1.1 OcymiecTBisTh aHAJIW3 MMEIOLIUXCS PELIeHUH JUIsl BbIOOpa MPOrpaMMHOTO oOecreueHus
JUIA CO3JJaHUsl U TECTHUPOBAHMS MOJENH 3JIEMEHTOB CHUCTEM aBTOMATHU3allMM HA OCHOBE TEXHUYECKOIO
3a/1aHMUS.

A Taxxke GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 01 Beibupars crmocoObl pemieHuss 3aaa4 TPO(HECCHOHATBHOW JEATETBHOCTH MPHUMEHHUTEIBHO K
Pa3iIMYHBIM KOHTCKCTaM

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CpPe/ICTBA MIOUCKA, aHAJIM3a U MHTEpHpeTaluy UHpopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHU 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH



OK 03 IInanupoBath U peaqn30BbBIBaTH COOCTBEHHOE MPOPECCHOHATIBLHOE U TMYHOCTHOE Pa3BUTHE,
MPEeNNPUHUMATENIbCKYIO AESITeNbHOCTh B NpodeccHOHANbHOW cdepe, HCIoNb30BaTh 3HAHUS IO
(hMHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KHU3HECHHBIX CUTYAIIHSIX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

OK 05 OcymiecTBisiTh YCTHYIO U NHCbMEHHYIO KOMMYHHUKAIMI0 Ha TOCYJAapCTBEHHOM SI3BIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO M KYJIBTYPHOTO KOHTEKCT

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, PecypcocOepereHHI0, MPUMEHSTH
3HaHUA 00 M3MEHEHHH KIMMaTa, MPUHILMIIBI OepeKIMBOrO MPOU3BOJACTBA, F3((EKTUBHO AEHCTBOBAThH B
YpE3BBIYANHBIX CUTYAIUSIX

OK 09 ITons3zoBarbcsi MPOPECCHOHATBHON TOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M WHOCTPAHHOM
SI3BIKAX

BrinonnHeHne 00y4aronumMucs MpakTHIeCKuX U/ 1abopatopHsix padot mo I[IM.01 Pa3paboTka u
KOMITBIOTEPHOE  MOJICIMPOBAHKME DJIEMEHTOB CHUCTEM aBTOMATH3alldd C y4eTOM CHEHUPUKU
texHoJornueckux mnponeccoB, MJIK.01.01 Cpencra aBTOMaTu3aiuyd TEXHOJIOTHYECKUX MPOLIECCOB U
MIPOU3BOJICTB HAIIPaBJICHO HA:

- 0000WeHue, cucmemamuszayuio, y2ayoienue, 3aKkpenieHue, pasgumue u 0emaniu3ayuro noJyYeHHbIX
meopemuyecKux 3HaHull N0 KOHKPEMHbIM MeMdam Y4eOHOo OUCYUNTIUHDL,

- ¢hopmuposanue ymeHull npuMeHsAmMb NOJYYeHHble 3HAHUSA HA NpaKmuKe, peaiusayuio eOuHcmea
UHMENNEKMYaNbHOU U NPAKMUYECKOU 0esamenbHOCmU,

- popmuposanue u pazeumue ymeHul: HaOIOO0AMsb, CPABHUBAMb, CONOCMABIAMb, AHATUIUPOBAMND,
denamv 6b1800bI U 000OWEHUS, CAMOCMOAMENbHO 8eCMU UCCIEe008AHUS, NONb308AMbCA PA3IUYHBIMU
npuemamu usmepeHull, 0hopmasms pe3yibmamol 8 8uoe mabauy, cxem, 2papuxos;

- npuobpemenue HABLIKOG paOOMbL C PAIUYHBLIMU NPUOOpAMU, ANNaApamypou, YCMAaHO8KaMu U
OpyeUuMU MexXHUYeCKUMU cpedcmeamu 0 npo8edeHUs ONblmos,

- paszsumue UHMENNeKMYAIbHbIX YMEHU )y  OyOyWux Ccneyuanrucmos: aHaIumudecKux,
NPOEKMUPOBOUHBIX, KOHCIMPYKMUBHBIX U OD.,

- 8bIPAOOMKY NpU peueHur NOCMABIeHHbIX 3a0a4 NPOYecCUOHATbHO 3HAYUMbBIX KA4ecms, maxux
KaK camocmosimenbHOCmb, OMEemCcmeeHHOCHb, MOYHOCHb, MBOPYECKAsi UHUYUAMUBA.

[Ipaktudeckue u JabOpaTOpHBIE 3aHATHS TPOBOMSATCS TIOCTE€ COOTBETCTBYIOIIEH TEMBI, KOTOpas
obecrieyrBaeT HAIMYME 3HAHUM, HEOOXOAMMBIX JUIS €€ BBITOTHEHHS.



2METOIUYECKHUE YKA3AHUSA

Tema 1.1.
TunoBbie 3JIeMEHTHI CHCTEM AaBTOMATHYECKOI0 KOHTPOJISA HX XapaKTePUCTUKH

IIpakTnueckoe 3ansaTue Ne 1

Pacuer kiacca TouHoctu npudopa

Heﬂb: (bOpMI/IpOBaTB S3HaHUA U YMCHHA OTINYATh TCXHHUYECKHUEC CPCACTBA, KOTOPBIC CIIyXKaAT IJId
HU3MCPCHUA DBJICKTPUYCCKHUX BCIIWYMH; 110 KAaKHM IIPpHU3HAKAM pa3jindaloT HU3MCPUTCIIBLHBIC HpI/I60pBI,
IIPUHIMUIIBI UX ﬂeﬁCTBHH, IIOrp€IIHOCTHU I/ISMepeHI/Iﬁ " pasjimuuda MEXKIy KiiaccaMu TOUHOCTH.

Brinosinus padorty, Bl Oynere:

ymembp:

- ¥V 1.1.01 aHaiu3upoBaTh TEXHUYECKHE MPOEKThl U APYIyI0 TEXHUYECKYK TOKYMEHTALUIO IS
BbIOOpA MPOTrPaMMHOT0 OOECTICUSHHUS AJISl CO3JAaHHS MOJIENIN DJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacno3naBare 3amauy W/win npodieMy B NpO(PEecCHOHATbHOM W/HUIM COLMATIbHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBats 3a7a4y U/uin NpoOieMy U BbIIEIATh €€ COCTaBHbIE YaCTH;

- Yo 01.03 onpenensts 3Tanbl pelieHus 3aauu;

- Y0 02.01 onpenensaTs 3aa4uu JuIsl IOUCKa HHGOPMAIIHH;

- Yo 03.01 omnpenensitb aKTyaJbHOCTb  HOPMAaTUBHO-NPAaBOBOM  JOKYMEHTAllMd B

poeCCHOHATILHOMN 1eATeNIbHOCTH;

MarepuanbHoe obecrneyeHue:
MeTOI[I/I‘-ICCKI/Ie YKa3aHHs 110 BBIITOJIHCHHUIO pa6OTI)I, HHIUWBHUIYAJIbHOC 3a/laHUC
Oo6opynoBanue: He TpeOyeTcs

3ananmue:
Paccuntarh aOCONMIOTHYIO M MPUBEACHHYIO MOTPEIIHOCTh MO (opmyrnam, pe3ylbTaT 3aHEeCTH B
TaOIUIy

Tabnuma 1 — Pacyer norpemxocTei n3mMepeHuit

Hermiusoce sna-
Hamcpennan se- | scnne maMmcpen- | AGcomwornas no- | Otnocnreanuas
manna, X, HO BCIHMYHHE, TPCIHOCTE, A HOrPCHIHOCTE, O

Xuer

lposepacmuiil
npubop, Anana-
100 WKL

Pacuernbie popmyibl
AOcomoTHas TIOTPEUTHOCTh — OMPEAENSeTCS pa3HUIled MEXIy WU3MEpPEHHBIM XU3M U UCTHHHBIM
3Ha4YCHHEM (PU3MUECKON BETUYUHBI XHUCT
A = Xu3Mm — Xucr

OTHOCHTENbHAS TIOTPEIIHOCTD ONPENENIeTCs] OTHOIIEHUEM a0COMIOTHOM MOrpentHocT A K
VMCTUHHOMY 3HAQUEHHUIO U3MepseMOM BeNTUYUHBI, %o:

5:i100
X

ucm



OmnpenenuTh NPUBEICHHYI0 OTHOCUTEIBHYIO OTPEITHOCTb, %0, IO (OpMYyJIe:

X' ,

N

rzae |Ajmax — MakcuMasbHas 10 MOJYJIK0 a0COIIOTHAS IOTPELIHOCTb;
XN — HOPMHPOBaHHOE 3HAYCHHE H3MEPSEMON BEITUYMHBI.

Tabnuna 2 — 3aganue mo BapuaHTam

o
23
Ne | Hposepsesuant | [Jluanason mika- Hamepennas semime, X, 2 3z
w'n npubop s npubopa Hermmnas seanssna, Xucr g 3_ §_
2 2
20 [0 [102 [ 119 | 143 | 181 [ 202 | 249 | 301 | 400
1. | Manowerp | O..400xciesc | 50 | g6 | yop | 120 | 140 | 180 | 200 | 250 [ 300 | 400 | !
1021 [0.42 059 (0,79 10,09 | 1.19 | 1.28 | 139 | 1.50 | 1.59
2. | Manomerp | O..L6xrien | 650 | 640 | 0.60 | 080 | 1000 | 120 | 130 | 140 | 150 | 160 | 2
A5 [ 90 (145190 250 | 31,0355 405 [ 44,0 | 490
3. | Manomerp | 0..50wrfes” | o |00 | 150|200 | 250 | 30,0 | 350 | 40,0 | 450 | s00 | !
[ 21 | 59 | 102 | 119 | 143 | 181 | 202 | 249 | 301 | 400 |
4. | ‘Mamouerp 0..400xrfew | 5 | o | 100 | 120 | 140 | 180 | 200 | 250 | 300 | 400 -
1021 [0.42 [0.59 10,79 10,99 | 1,19 | 1.28 | 130 | 1.50 | 1.59
.| Manowerp | O..b6xrien o' | o' | 060 | 080 | 100 | 120|130 ] 140 [ 150 | 160 | !
1231 [ 259 | 302 | 319 | 343 | 381 | 402 | 449 | 501 | 600
6. | Manomerp | 200...600 kr/es | 530 | 260 | 300 | 320 | 340 | 380 | 400 | 450 | s00 | 600 | 2
Mano- B 4] ST sTol e 9 1512
T | mamyysmerp | F-23M8 ) o5 | g |as|-0) 5 | o | s | 0] as | 2 [ !
TN | [F=—— PP =T 7 T B T T T T T .
. YYMMETp 50 | 45 | 40|35 | .30 | 25 | 20| <15 | 10 | s 2
~AOD | <301 | 249 | 202 | <181 | <143 | <109 | <102 59 210
9. | ‘Baxyymuerp 400..06ap | 50 | 300 | 250 | 200 | -1%0 | 140 | -120 | 100 | .60 | 20 '
<193 | <IKK | <143 | <119 L1086 .59 «28 1 102 153
10. | Manosaxyserp | -200...200Ma | 50 | oo | g0 | 120 |00 | 60 | 20| o | 100 | 150 :
BR[0T 1212632 &
1L | Tepuonerp -30...50° 50|40 |30]-20-10] 0 10| 25| 3 | a5 A
353 | @02 | 451 | 501 | 551 | 603 | 655 | 708 | 755 | %03
r
12. | Tepuowerp 300...900 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 2
o [J— o S3 | T04 | 155 | 203 | 256 | 303 | 355 | 402 | 451 | 499 |
|| SRy so_| 100 | 150 | 200 | 250 | 300 | 350 | 400 | 4s0 | s00
— 17705 [ 202 | 301 | 403 | 502 | 607 | 705 | %03 | 900 | 998
14, | Tepmowey 100...1000° 1 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 2
[ 301 | 402 | 501 | 600 | 699 | 798 | 899 | 999 | 1101 | 1198
15. ] Tepmowerp | 300..1200° | 305 | 450 | 500 | 600 | 700 | 300 | 900 | 1000 | 1100 | 1200 | !
101 | 122 | 133 | 144 | 155 | 159 | 168 | 177 | 188 | 197
6. | Tepmowerp |  100..200° 1 190 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200 | 2
- 332 [ 34,1 | 35.5 | 36,6 | 37,5 | 382 | 30.1 | 405 [ 412 | 412
S || Ty s 33,0 [ 34,0 [ 350 | 36,0 | 37.0 | 380 | 39.0 | 40.0 [ 410 | 420 |
33 34 [ 43 [ 48 [ SS [ 6d [ 31 [ 76 9 | 7
18, | Bomruerp 0..1008 2s |30 |40 |45 | s0 |60 |70 75| 80| 90 | 2
S0 | S8 | 61 |66 1 71 | 74 | 82| 8 |93 | 97
19. | Bomeverp 301008 | 5 | 55 (60 | 6s | 70| 7s | 80| 85 | 90 | s 1
10 | 20 | 29 | 42 | 52 | S8 |70 83 | 91 | 98
=
20 | Awmguerp 0...10A 1020304050 60|70/ 80]/090]100] 2
10,0 [ 195 [ 29.4 | 39,0 | 49.5 | 58.0 | 69,0 | 78.0 | 89,0 | 100.0
21 | Mcuxposerp 0...100% 10.0 | 20,0 | 30.0 | 40,0 | 50.0 | 60.0 | 700 | 80.0 | 9%0.0 | 1000 | !

ITopsinok BbINOJHEHHS PadOTHI:

1. IIpopaboraiiTe TeopeTHUeCKNil MaTepHall.

2. O3HaKOMBTECH C 33/IaHHEM H BHIIIOJIHHUTE €TO.
3. OdopmuTe pe3ynbTaThl pabOTHI.




@opma npeacTaBJieHus pe3yabTaTa:
BrinonHeHne MHAMBUYaTbHOTO 3a/T1aHHMS.

Kpurepun oneHku:

"O1nruHo" - 3aaHue BBIITOJHEHO MTOJIHOCTEIO, 0€3 3aMeUaHMi

"Xopomo" - 3aganue BIMOJHEHO MOJHOCTHIO, HO UMEIOTCSI HECYIIECTBEHHbIC 3aMeYaHUsl

"V noBneTBOpUTENBHO" - 3a/JaHUE BBIIOJIHEHO, HO UIMEIOTCSI CYIIECTBEHHBIE 3aMEeUaHus, IIOBJIEKIINE
K HCBEPHOMY PEIICHUIO 3aaHus

"HeynosierBoputenbHo" - 3aaHue HE BBIIIOJIHEHO



MpaKTnyeckoe 3aHATHE N2 2

ITocTpoeHue craTnyeckon U JMHAMUYECKON XapaKTePUCTUKHU

ean:
— HAYYUTBHCS CTPOUTH XapaKTCPUCTHKH;

— HAY4YUTb HAXOAUTH II0 I[HHaMH‘ICCKOﬁ XapaKTCPUCTUKE: BPEMA 3alla3[ibIBaHUA W BPEMA
HMHCPUUOHHOCTH.

Bbinosinus padory, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JAPYryI0 TEXHUYECKYIO JOKYMEHTAIUIO IS
BbIOOpa MPOrpaMMHOT0 OOECTICUSHHUS AJISl CO3JAHHS MOJIENIN SJIEMEHTOB CHCTEM aBTOMAaTH3AIIH

- Yo 01.01 pacno3naBarh 3amady W/Wid MpooOsieMy B MpodhecCHOHATBLHOM H/WUIM COIMAIBHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3aa4y U/Wid IpoOJieMy U BBLIETSATH €€ COCTaBHbIC YaCTH;

- Yo 01.03 onpenensts 3Tansl pelieHus 3ajauu;

- Yo 01.04 BeisBiaATh ¥ 3pGEKTUBHO UCKATh MH(DOpPMAILINIO, HEOOXOIUMYIO JIJIsl PEIIeHUs 3aJa4u
W/WH poOIIeMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3ynbTaT M MOCIEACTBUS CBOUX JCUCTBUH (CaAMOCTOSITEIBHO WU C
MTOMOIIbIO0 HACTABHUKA);

- Y0 02.01 onpenensaTs 3a1a4n s IOMCKA HH(DOpMAIH;

MaTtepuajbHoe obecnieyeHue:
Metoanyeckre yKa3zaHus IO BBITIOJHEHUIO pa0OThl, HHIUBHIYaIbHOE 3a/IaHUE.
Oo6opynoBanue: He TpeOyeTcs

3aganue:

1. ITocTpoUTh CTATHUECKYIO XapaKTEPUCTUKY MO JaHHBIM MpakTU4YecKoi paboThr No 1.

2. TlocTpouTh NWHAMHYECKYIO XapaKTEPHCTUKY W ONPEACIHTh BpPEMs 3ala3[bIBaHUS U BpPEMs
WHEPIMOHHOCTH.

ITopsinok BbINoOJIHeHUs padoOThI:
1. O3HaKOMBTECH C 3aJJaHUEM | BBITIOJTHHUTE €TO.
2. Odopmute pe3ynbTaThl pabOTHI.

®opma nmpeacTaBJieHus pe3yJbTara:
Brmomaenne HHAUBUAYAJIbHOI'O 3aJIaHUA.

Kpurepum ounenku:

"O1nnuHo" - 3aaHue BBIIIOJIHEHO MTOJIHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3a1aHne BBIIOIHEHO MMOJTHOCTHIO, HO UMEIOTCS] HECYIIECTBEHHBIE 3aMeYaHus

"V noBneTBOpUTENBHO" - 3aJaHUE BBIIIOJIHEHO, HO UIMEIOTCSI CYIIECTBEHHBIE 3aMEUaHus, IIOBJIEKIINE
K HEBEPHOMY PEIICHHIO 3aJaHUs

"HeynoBierBoputenbHo" - 3aaHNE HE BBIIIOJIHEHO



IIpakTuyeckoe 3ansiTue Ne 3

Pacuer H3MCpHTCJIBHOfI CXCMbI aBTOMATUYCCKOTO IMOTCHIIMOMCETpA

ean:
— O3HAKOMUTCS C IPUHITUIIOM pabOThl H3MEPUTEILHON CXEMOM aBTOMAaTHYECKOTO IMMOTEHIIMOMETPA

paccunuTaTb U3AMCPUTCIIBHYIO CXCMY aBTOMATHYCCKOI'0O NIOTCHIIUOMETPA

Bbinosinus padory, Bel Oyaere:

ymemp:

- ¥V 1.1.01 anHanu3upoBaTh TEXHUYECKUE MPOEKThl M APYIyI0 TEXHUYECKYIO JOKYMEHTAILMIO IS
BBIOOpA MPOTPAMMHOTO OOECTICUEHUS JJIs1 CO3AHMS MOJICTU 3JIEMEHTOB CUCTEM aBTOMAaTU3AlUN

- Yo 01.01 pacmosnaBare 3amady w/wim mpobieMy B NMPOPECCHOHATBHOM W/WIH COIUAIEHOM
KOHTEKCTE;

- Yo 01.02 ananm3upoBath 3a1a4y U/HIU POOJIEMY U BBIACTATH €€ COCTaBHBIC YaCTH;

- Y0 01.03 onpenensath 3Tanbl peuieHus 3aj1auu;

- Yo 01.04 BeisiBnaTh ¥ 3PPEeKTHBHO UCKATh HH(OPMAIIHIO, HEOOXOJUMYIO Il PEIICHHS 3a1a4H
W/WI TTPOOJIEMBI,

- Y0 01.05 cocTaBigTh IUIaH ACHCTBHI;

Yo 01.09 ouenuBarh pe3yabTaT U MOCIEACTBHS CBOMX JEHCTBUN (CaMOCTOSATENBHO WU C

MTOMOIIIbIO0 HACTABHUKA);

- Y0 02.01 onpenensats 3aa4uu JuIsl IOUCKa HHGOPMAIIHH;

MatepuajibHoe o0ecnieyeHue:
MGTOI[I/I‘-IeCKI/Ie YKa3aHHus 110 BBIITOJIHCHHUIO pa60T1)1, WHIWBUAYAJIBbHOC 3a/IaHUC.
O0opynoBanue: He TpeOyeTCs

3aganue:

HeobxoxuMo onpenenuTs CONpOTHBIICHHE KOHTPOIEHOTO Pe3HCTopa RK; CONPOTHBICHHE MEIHOTO
pesncTopa RM; CONMpOTHBIICHHE pe3ncTopa Rg ; CONPOTHBICHHE DE3HCTOpPoB Ry u R, ; WM3MeHeHHe
MOKa3aHUH MOTEHIIMOMETpa [yl KOHEYHOTO 3HAYEHUS IIKaJIbl P U3MEHEHUHU TeMIIepaTypbl CBOOOIHBIX
KOHIIOB TepMomeTpa oT 20 1o 50 °C

IMopsinok BbINOJTHEHHS PA0OTHI:
1. O3HaKOMBTECH C 33JJaHUEM U BBITIOJTHHUTE €TO.
2. Odopmure pe3ynbTaThl pabOTHI.

®opma nmpeacTaBJieHus pe3yJbTarTa:
Brmomaenune HHIUBUAYAJIbHOI'O 3aJIaHUA.

Kpurepum ounenku:

"O1inuHo" - 3aaHue BBIIOJHEHO MOJIHOCTEIO, 0€3 3aMeUYaHuid

"Xopomo" - 3a1aHe BBIITOIHEHO MMOJTHOCTHIO, HO UMEIOTCS HECYIIIECTBEHHBIE 3AMEYaHUS

"V noBneTBOpUTENBHO" - 3aJaHUE BBIIOJIHEHO, HO UIMEIOTCSI CYIIECTBEHHBIE 3aMEUaHus, IIOBJIEKIINE
K HEBEPHOMY PEIICHHIO 3aJaHUs

"HeynoBierBoputenbHo" - 3aaHNE HE BBIIIOJIHEHO



IIpakTuyeckoe 3ansiTue Ne 4

Pacuer napameTpoB TOYHOCTH U3MEPEHUS TEMIIEPATYPBI
U3MEPHUTEIbHOM CUCTEMOM

Hean:

- U3Y4YCHHME QITOPUTMA OIPEHEIICHUS CTATUYECKOM IOTPEIIHOCTH HM3MEPEHHUsS TEMIIepaTypbl C
MTOMOIIbI0 M3MEPUTEIBHOM CHCTEMBI Ha OCHOBE TEPMODJIEKTPUUYCCKUX IIPeoOpa3oBaTeIci;

- MOJIy4YeHUE IIPAKTUYECKMX HABBIKOB pacuera IOIPEIIHOCTH HU3MEPEHUHM B U3MEPUTEIIBHOU
CUCTEME.

Bbinosinus padory, Bel Oyaere:

ymembs:

- ¥V 1.1.01 aHanu3upoBaTh TEXHUYECKUE MPOEKTHI U APYIyI0 TEXHUYECKYIO JOKYMEHTAIUIO IS
BbIOOpA MPOTrPaMMHOT0 OOECTICUSHHUST AJISl CO3JAaHHS MOJIENIN DJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacmnosnaBate 3amady w/win mpobiemy B HpodeCCHOHAIbHOM HW/WUIM COLUATbHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3a1aqy U/Wid IpodJieMy U BBIIETSATH €€ COCTaBHbIC YaCTH;

- Yo 01.03 onpenensts 3Tanbl pelieHus 3a7auu;

- Yo 01.04 BeisaBiATh ¥ 3QdEKTUBHO MCKaTh MH(OPMALINIO, HEOOXOAUMYIO ISl PEIICHUs 3a/1auu
W/WH TIPOOIIEMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3ynbTaT M MOCIEACTBUS CBOUX JCUCTBUH (CaAMOCTOSITEIBHO WU C
MTOMOIIbIO0 HACTABHUKA);

- Y0 02.01 onpenensaTs 3a1a4n s IOMCKA HH(DOpMAIH;

MarepuajibHoe obecnieyeHue:
MeTOI[I/I‘-IeCKI/Ie YKa3aHHus 110 BBIITOJIHCHUTIO pa6OTI>I, HHAWBHUAYAJIbHOC 3a/IaHUC.
O0opynoBanue: He TpeOyeTCs

3aganue:
BbINOJHUTE  OLIEHKY NPEAENIbHONM CTAaTUYECKOW MMOTPEITHOCTH HM3MEPEHUsT TEeMIEpaTyphbl C
MIOMOIIIBIO U3MEPUTETLHON CUCTEMBI
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Cucrema M3MEpeHHUsl NPEACTABIIEHA MOKA3bIBAIOIIMM MUJLIMBOJIBTMETPOM Kjacca TouHOCTH K, ¢
npeneaaMyu U3MepeHuit tH. ..tB, B IIeNH ¢ TEpMOAIeKTpuUYeckuM npeodpazosarenem (TII1), nmeromum
33JJaHHYI0 HOMHMHAJIbHYIO cTaTtudeckyro xapaktepuctuky (HCX), n BkIIOUEHHBIM B LIENb
MWIIMBOJIBTMETPA TEpMOKOMIIEHcaTopoM Tuna KT-4 17151 aBTOMaTn4eckoro BBEICHUS MONPAaBKU Ha
Temneparypy cBoOOAHBIX KOHIOB TOIl. MMUIMBOMBTMETp MOKa3bIBaET TEMIEpaTypy t, 3aJaHHas



cpeaHss Temieparypa cBoOOAHBIX KOHIOB TOII, Ha KOTOPYIO MPOM3BOIUTCS KOMIEHcanus, paBHa t'0.

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1. O3HaKOMBTECH C 33JaHHEM U BBIIIOJIHUTE €TO.
2. Odopmure pe3ynbTaThl paObOTHI.

®dopma npeacTaBiaeHusi pe3yJabTara:
Brimonnenne HHAWBUAYAJIbHOI'O 3a1aHUA.

Kpurtepun onenku:

"OtanuHo" - 3aJaHKe BBIIOJIHEHO MOJHOCTEIO, 0€3 3aMeUaHui

"Xopoio" - 3a1aHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUsI

"V noBneTBopUTENBbHO" - 3aJJaHUE BBIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbIC 3aMEUaHMsl, TOBJIEKIIINE
K HEBEPHOMY PEIICHUIO 3aaHus

"HeynoBnerBopurenbHo" - 3a/1aHi€ HE BBIITOJIHEHO



IIpakTuyeckoe 3ansiTue Ne 5

BBenenne nomnpaBku Ha TEMIIEPATypy CBOOOTHBIX KOHIIOB TEPMOTIAPHI

ean:

- M3YYCHHE MMPUHIIAIIA U3MEPEHHS TEMIIEPATYPHI C TOMOIIBIO TEPMOIIAPHI,

- IONy4YEeHHE IMPAKTUYECKUX HABBIKOB pacyeTa U BBEICHUI IIONPAaBKU Ha TEMIEPATypy
CBOOOJTHBIX KOHIIOB TE€PMOTIAPHI

Bbinosinus padory, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JAPYIyI0 TEXHUYECKYIO JOKYMEHTAIUIO IS
BbIOOpa MPOrpaMMHOT0 0OECTICUSHHUS AJISl CO3JAHHS MOJIENIN SJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacno3naBarh 3amavyy W/Wid MpodieMy B MNpodecCHOHATBLHOM W/WIH COIMAIBHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3a1aqy U/Wid IpodJieMy U BBIETSAThH €€ COCTaBHbIC YaCTH;

- Yo 01.03 onpenensts 3Tanbl pelieHus 3a7auu;

- Yo 01.04 BeisiBiaATh ¥ 3pGEKTUBHO UCKATh MH(DOpPMAILIMIO, HEOOXOIUMYIO JIJIsl PElIeHUs 3aJa4u
W/WH TIPOOIIEMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3yibTaT M MOCIEACTBUS CBOUX JCUCTBUH (CaMOCTOSITEIBHO WU C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensTs 3a1a4n s IOMCKA HH(DOpMAIH;

- Yo 09.06 unuTtaTh, HIOHUMATh U HAXOJUTh HEOOXOAUMBbIC TEXHUYECKHE JTAHHBIE U MHCTPYKIIUH B
PYKOBOJICTBaxX B JIFOOOM JOCTYITHOM (opmare;

MarepuajnbHoe o0ecnieyeHue:
MeToz[qucxne YKaSaHI/IH 10 BBIITIOJTHCHHUIO pa60T51, I/IHI[I/IBI/UlyaIII)HOC 3aaHUC.
O0opynoBanue: He TpeOyeTCs

3aganue:

W3yunth METOIMKY H3MEpEHHUs TEeMIIepaTypbl C IMOMOIIBI0 TEpMONapbl, BBECTH IONPABKY Ha
TEMIIEPATYPY XOJIOAHOIO CIasl.

Jns 00JIBIINHCTBA Clly4acB U3MEpEeHUs TEeMIIEpaTypbl B MIPOMBIIIIICHHBIX
YCIOBUSIX TEPMOCTaTUPOBAHUEHE  SIBIISIETCS  NPUEMIIEMBIM  BApUAHTOM  BBHJIY  I'POMO3JKOCTH
TEPMOCTAaTUPYIOUINX YCTPOHCTB U MOTPEOHOCTH B MOCTOSHHOM 3a HUMH HaOmojeHuu. B atom ciyuae
HE00X0/MMO BBOJUTH MOIPABKY Ha TeM-TiepaTypy CBOOOAHBIX KOHIOB. OHa JOKHA KOMIEHCHPOBAThH
pasHuIly Mexay rpagyupoBodyHoit TemnepaTtypoii (0°C) u Tekyliei TeMneparypoil B moMenie-HuH.

B HacTos1ee BpeMs MNUPOKO NPUMEHSETCS aBTOMAaTUYECKOE BBEACHHE MONPABKU HA TEMIIEPATYPY
cBoOoaHbIX KOHLOB TII mnpu mnomomu crneuuandbHbBIX KOMIIEHCHPYIOIIUX YCTPOMCTB, KOTOpbIE
pacrionaratoTcsi OTAEIbHO WM BCTPAUBAIOTCA BO BTOPUYHBIHN TpuOOp.

[Ipy mnoakmtoYeHHH TepMoIlap K HU3MEPUTENbHBIM yCTPOWCTBaM 00S3aTENIbHO BO3HUKAIOT
JIOTIOJIHUTENbHBIE KOHTAKThl MEKIY TEpPMOIIapOd M COEAMHUTENbHBIMU MpPOBOAHMKAaMHU. CylecTByeT
HECKOJIbKO MPOrpPaMMHBIX M allapaTHBIX CIOCOOOB 00eCreYeHHs] TOYHOCTH M3MEPEHHH C MOMOUIbIO
TepMoIap, U3 KOTOPhIX HauOOJIbIIee PACIPOCTPAHEHUE TTOTYUHIT METO CXEMbI KOMITIEHCAIIMH XOJIOIHOTO
cnast. CyThb €ro 3aKiro4aercs BO BBEIACHHHM B M3MEPUTENbHYIO LIeNb MCTOYHMKA HampspkeHus ¢ O.J1.C.,
PaBHOM MO BEIMYMHE U MIPOTUBOION0KHOK 1o 3HaKy TepMmo D.J1.C. konTakTa.CMm cxemy puc.10. O6bsr4HO
TakMe YCTPONCTBA YK€ BXOASAT B COCTaB TOTOBBIX H3MEPHUTENBHBIX MOAYJIEH M KOHTPOJJIEPOB IS
MOJIKJIIOYEHHUS TepMOTIap, U y MOJIb30BaTeNsl HE BOSHUKAET HEOOXOAMMOCTH CO3/1aBaTh U HACTPaUBATh UX
caMmomy.

Wrak, nocne u3mepenus: repmo D.J1.C. Tepmomnapsl octaércs nmpeoOpa3oBaTh €€ B Temmeparypy. K
COKaJICHWI0, Y OOJBIIMHCTBA TepMomnap 3aBucumoctb Tepmo I.JI.C. oT TemmepaTypbl B HEKOTOPBIX
JIMara3oHax UMEET HEJIMHEWHBIN XapakTep. s J1oCTUKEHHUS BBICOKOM TOYHOCTH U3MEPEHUN TEPMONAPhI



BO BCEM JaManazoHe pabouux TemmepaTyp HeoOxoauma ero kamuOposka. [Ipocteiimmii u Hambonee
TOYHBIA METOJ] KaJTMOPOBKHM 3aKJIFOYAETCS B COCTABICHUM W pa3MeleHWH B maMatu DBM TaOmuilsl
coorBercTBUs 3HaueHHi Tepmo O./.C. m TemmepaTypbl, W3MEPEHHOH C MOMOIIBI0 O00Pa3IOBOTO
TEPMOMETDA.

IMopsinok BbINOJIHEHUS PA0OTHI:
1. O3HaKOMBTECH C 3aJJAHUEM U BBITIOJIHUTE €TO.
2. Oopmure pe3yabTaThl PaOOTEHI.

C[)opMa NpeacraBjJacHud pedyjabTara:
Brmonnenue HUHAUBHUAYAJIbHOTO 3a/IaHWA.

Kpurepun oneHku:

"O1imnuHo" - 3aaHue BBIIOJHEHO ITOJIHOCTEIO, 0€3 3aMeYaHui

"Xopouio" - 3agaHue BHIIOJHEHO MOJHOCTHIO, HO UMEIOTCSl HECYILIECTBEHHbIE 3aMEUaHus

"V noBneTBopuTENbHO" - 3a/1aHUE BBIIOJIHEHO, HO UMEIOTCSI CYIIECTBEHHBIE 3aMeUaHusl, IIOBJIEKIINE
K HEBEPHOMY PELICHUIO 3a/IaHHs

"HeynoBierBoputenbHo" - 3aaHNe HE BBIIOJIHEHO



IIpakTuyeckoe 3ausaTue Ne 6

[TocTpoeHue rpalyupOBOYHOMN XapaKTEPUCTUKH TEPMOMETPA COMTPOTUBIICHUS

ean:

- U3yYCHHE MMPUHIIAIIA U3MEPECHHS TEMIIEPATYPHI C TOMOIIBIO TEPMOMETPA COTIPOTUBIICHNS,

- IIOJIy4eHME  IPAKTHUYECKUX  HABBIKOB  IIOCTPOEHUS TIpagyUpPOBOYHOM XapaKTEPUCTUKH
TEPMOMETPA COMTPOTHUBIICHHS

Bbinosinus padory, Bel Oyaere:

ymembs:

- ¥V 1.1.01 anHanu3upoBaTh TEXHUYECKUE MPOEKTHI U JIPYTryl0 TEXHUYECKYIO JOKYMEHTAIUIO IS
BbIOOpa MPOrpaMMHOT0 0OECTICUSHHUS AJISl CO3JAHHS MOJIENIN SJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacno3naBarh 3amady W/Wid MpooOsieMy B NMpodhecCHOHATBLHOM H/WIM COIMAIBHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3aa4y U/Win MpodJieMy U BBLAEATH €€ COCTaBHbIC YaCTH;

- Yo 01.03 onpenensts 3Tanbl pelieHus 3a7auu;

- Yo 01.04 BeisiBiaATh ¥ 3pGEKTUBHO UCKATh MH(DOpPMAILIMIO, HEOOXOIUMYIO JIJIsl PElIeHUs 3aJa4u
W/WH poOIIeMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3yiabTaT M MOCIEACTBUS CBOUX JCUCTBUH (CaAMOCTOSITEIBHO WA C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensTs 3a1a4n s IOMCKA HH(DOpMAIH;

- Yo 09.06 unuTaTh, HOHUMATh U HAXOJUTh HEOOXOIUMbIC TEXHHUUYECKHUE JAHHbIE U MHCTPYKIIHH B
PYKOBOJICTBax B JIt0OOM JOCTyIHOM (opmare;

MarepuajnbHoe o0ecnieyeHue:
MeToz[qucxne YKaSaHI/IH 10 BBIITIOJTHCHHUIO pa60T51, I/IHI[I/IBI/UlyaIII)HOC 3aaHUC.
O0opynoBanue: He TpeOyeTCs

3ananue:

N3yunTh METOOMKY W3MEpPEHUs TEMIEPATYpbl C IIOMOIIBIO TEPMOMETpPA COIPOTHUBIICHMUS,
MIOCTPOUTH IPATYUPOBOYHYIO XapPAKTEPUCTHKY.

B repmometpax conportusnienus (TC) ucmnoab3yeTcsi CBOMCTBO METANIOB U MOJIYITPOBOTHUKOBBIX
MaTepUajIoB U3MEHITh COMPOTUBJICHUE B 3aBUCHMOCTH OT TeMIIepaTyphl. 3Hasi 3aBUCUMOCTD
CONPOTUBIICHUS OT TEMIIEPATYPBI, CYIAT O TEMIIEPATYPE CPEIbl, B KOTOPYIO OH NOTPYyKEH. BBIXOIHBIM
MapaMeTpoM YCTPOMCTBA ABISETCS DNIEKTPUUECKas BEIMYMHA, KOTOpas MOKET ObITh H3MEPEHa C BEChMa
BBICOKOH TOuHOCTHIO (710 0.02 °C), nepegana Ha OOIBIINE PACCTOSHUS U HETIOCPEICTBEHHO
MCIOJIb30BaHA B CUCTEMAaX aBTOMATUYECKOTO KOHTPOJIS M PEryTMPOBAHHUS.

(R, - R.)
- ¥

B kauectBe MarepuanoB ISl M3TOTOBJIEHUS UYBCTBUTENBHBIX 3JeMeHTOB TC HCHONB3YIOTCS UYUCThIE
METaJUIbl: IJIaTHHA, Me/Ab, HHUKEIb, JKeJIe30 M MOJYNPOBOIHUKU. VM3MEHEHHE 3JIEKTPOCONPOTUBIECHUS
JAHHOT'O MaTepuaja Mpu U3MEHEHUHU TeMIepaTyphbl XapaKTepu3yeTcsl TeMIepaTypHbIM KO3 UIUEHTOM
conpotunenusi(1/ °C):

rae t - remnepatypa marepuana, °C

Ro u R; - anekrpoconpotusienue coorBerctBeHHO mipu 0 °C u Temnepatype t , OM

UYucTtble MaTepralibl UMEIOT JTUHEHHYIO 3aBUCUMOCTh 3JIEKTPOCOIPOTUBIICHUS OT TEMIIEPATYPhI U
MOJIOKUTETBHBIN TeMIepaTypHbI KO GHUIMEHT conpoTuBiaeHus, focturaromuit 0.004 - 0.006 1/°C, T.e.
yBEJIMUYEHHUE TEMIIEpaTyphl HAa OJIUH TPaayC MPUBOAUT K MOBBIIIEHUIO COMPOTUBIICHUS TPUOTU3UTENHHO
Ha 0.4 - 0.6% ot BennuuHbI 3neKTpoconpoTusieHus npu 0 °C.

¥



ConpoTHBIICHHE MTOTYIIPOBOIHUKOB C YBETHUYCHUEM TEMIIEPATypPhl PE3KO YMEHBIIAETCS, T.€. OHU
UMEIOT OTPHUIATEIBHBIN TEMIIePaTyPHBIA KOAPPHUIIMEHT CONPOTUBIICHHUS, TIPAKTHIECKU HA TTOPSAOK
Oonpimii yem y metamioB. [lonynpoBogaukoBeie TC B OCHOBHOM MPUMEHSIOTCS JJI U3MEPEHUST HU3KUX
temrepatyp (ot 1.5 mo 400 °K).

IMopsinok BbINOJIHEHUS PA0OTHI:
1. O3HaKOMBTECH C 3aJJAHUEM U BBITIOJIHUTE €TO.
2. Oopmure pe3yabTaThl PaOOTEHI.

C[)opMa NpeacraBjJacHud pedyjabTara:
Brmonnenue HUHAUBHUAYAJIbHOTO 3a/IaHWA.

Kpurepun oneHku:

"O1imnuHo" - 3aaHue BBIIOJHEHO ITOJIHOCTEIO, 0€3 3aMeYaHui

"Xopouio" - 3agaHue BHIIOJHEHO MOJHOCTHIO, HO UMEIOTCSl HECYILIECTBEHHbIE 3aMEUaHus

"V noBneTBopuTENbHO" - 3a/1aHUE BBIIOJIHEHO, HO UMEIOTCSI CYIIECTBEHHBIE 3aMeUaHusl, IIOBJIEKIINE
K HEBEPHOMY PELICHUIO 3a/IaHHs

"HeynoBierBoputenbHo" - 3aaHNe HE BBIIOJIHEHO
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Pacuer pacxoga METOAOM JUHAMHUYCCKOI'O HAIopa

Mean:
- I3yYCHHE METOJa TMHAMUYECKOTO HAIopa;
- IOJyY€HHUE MPaKTUYECKUX HABBIKOB pacdeTa pacxojia METOJO0M JUHAMUYECKOro Haropa.

Beinosinus padory, Bel Oyaere:

ymembs:

- ¥ 1.1.01 aHanu3upoBaTh TEXHUYECKUE IPOEKTHl U JPYI'yI0O TEXHUYECKYIO TOKYMEHTALHUIO IS
BBIOOpA MPOrPaMMHOT0 OOECIIeUeHHUs 1JI CO3AaHMsI MOAENU JIEMEHTOB CUCTEM aBTOMATHU3alUH

- Yo 01.01 pacmo3naBare 3amady w/wim mpobieMy B NPOPECCHOHATBHOM W/WIH COIUAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBats 33134y W/HIK MPoOIeMy U BBIICIATH €€ COCTABHBIC YaCTH;

- Y0 01.03 onpenensith 3Tanbl peluieHus 3a/1auu;

- Yo 01.04 BoisiBnATh M 3PPEKTHBHO UCKATh HH()OPMAINIO, HEOOXOIUMYIO Ul PEIICHUs 3aaa4u
W/WIY TTPOOJIEMBI,

- Y0 01.05 cocTaBigTh IUIaH JCHCTBHIA;

- Yo 01.09 ouenuBatrh pe3ynbTaT U MOCIEACTBHS CBOUX JEHCTBUN (CAMOCTOSITENIBHO HIIU C
MTOMOIIIbIO HACTABHUKA);

- Y0 02.01 onpenensats 3aaa4u JyIsl TOUCKa HHMOPMAITUH;

MatepuajibHoe o0ecnieyeHue:
MGTOI[I/I‘-IGCKI/IG YKa3aHHus 110 BBIITOJIHCHHUIO pa60T1)1, WHIWBUAYAJIBbHOC 3aJIaHUC.
O0opynoBanue: He TpeOyeTCs

3aganue:

B ammapar ¢ gaBnenuem 2,2 6ap mo ropu3oHTaIbHOMY TPyOOnpoBoay ¢ 3 (HEKTUBHBIM JHAMETPOM
24 MM U3 OTKPBITOTO XPaHIJIUINA HACOCOM IepeKaunBaeTcs Boja. PaccTosiHue 10 anmapaTa COCTaBIIsIeT
32 m.. Cymmapssbiit Harop cocTaBisieT 20 M. [Ipunarerii kosddunuent tpenus pasen 0,028. [Totepu
Harnopa BOJIbl HA MECTHBIE CONIPOTUBIIEHUS COCTABISIOT 7,45 M.

Paccuuraiite pacxon )KUAKOCTH.

d= |22

= |——. r1me
W B

(Q — pacxog mepeKauuBaeMoii JKHIKOCTH:
d — qmamerp TpyOLI;
W — cKopocTh TTOTOKA.

[ToTepu maBneHus O MPUYMHE TPEHUS JJIs BOJABI PACCUUTHIBAIOT O (hopMyIie Xa3zeHa —
Bunbsamca:



1 QI,SS

c185 qa87 '€

AH = 11,23 -1

AH — norepu nanopa;

| — jumHa yuactka TpyObI:

C — xoappuiueHT mepoxoBatocT XaifzeHa-Bunbanca:
Q — pacxoz;.

d — anameTp TpVOHL.

Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. O3HaKOMBTECH C 33JJaHUEM U BBIIIOJIHUTE €TO.
2. Odopmure pe3ynbTaTsl pabOTHI.

®dopma npeacTaBiaeHusl pe3yJabTarTa:
Brimonnenune HHAUWBUAYAJIbHOI'O 3a1aHUA.

Kpurepun oneHku:

"O1imnuHo" - 3amaHue BBIITOJHEHO ITOJIHOCTEIO, 0€3 3aMeYaHui

"Xopouio" - 3agaHue BHIIIOJHEHO MOJIHOCTHIO, HO UMEIOTCSl HECYILIECTBEHHbIE 3aMEUaHus

"V noBneTBopuTENbHO" - 3a/1aHUE BBIIOJIHEHO, HO UMEIOTCSI CYIIECTBEHHBIE 3aMEeUaHusl, IIOBJIEKIINE
K HEBEPHOMY PELICHUIO 3a/IaHHs

"HeynoBierBoputenbHo" - 3aaHNe HE BBIIOJIHEHO
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Pacuer pacxosia METOI0M IIEPEMEHHOTO TIeperaia JaBICHU

Mean:

- I3yYCHHUE METOJ] IIEPEMEHHOTO Teperaia JaBICHU;

- MOJy4YeHUE TMPAKTHUUECKHX HABBIKOB pacuera pacxoja METOJOM IEePEMEHHOTO IMepernaja
JTABJICHUH.

Bbinosinus padory, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JAPYIyI0 TEXHUYECKYIO JOKYMEHTAIUIO IS
BbIOOpa MPOrpaMMHOT0 OOECTICUSHHUS AJISl CO3JAHHS MOJICNIN SJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacno3naBarh 3amady W/Wid MpooOsieMy B NMpodhecCHOHATBLHOM H/WIM COIMAIBHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3a1aqy U/Wid IpodJieMy U BBIETSAThH €€ COCTaBHbIC YaCTH;

- Yo 01.03 onpenensts 3Tanbl pelieHus 3a7auu;

- Yo 01.04 BeisaBiaATh ¥ 3QdEKTUBHO MCKaTh MH(OPMAILINIO, HEOOXOAUMYIO ISl PEIICHUs 3a/1auu
W/WH poOIIeMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 ounenuBarh pe3yiabTaT M TMOCIEACTBUS CBOUX JCHCTBUU (CAMOCTOSATEIBLHO WU C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensTs 3a1a4n s IOMCKA HH(DOpMAIH;

MaTtepuajbHoe obecnieyeHue:
Metoanyeckre yKa3zaHus IO BBITIOJTHEHUIO paOOThl, HHIUBHIYaIbHOE 3a/IaHUE.
Oo6opynoBanue: He TpeOyeTcs

3aganue:

Onpenenutb MaccoBbIM pacxoJl BOJBI, MpOTEKarolled Mo TpyOONmpoBOAY C YCTAaHOBJIEHHOMN
auadparMoil, ¥ TMOTPEIIHOCTh ompeneneHus pacxofa. IIIOTHOCTH BOABI OMpenenseTcss KOCBEHHBIM
MetosoM. Cucrema H3MEpEHHUs PErucTpUpyeMbIX mapaMerpoB (Ap, p, t) COCTOUT M3 MEPBUYHBIX
npeoOpas3oBaresieil — JaTYMKOB W BTOPHYHBIX TIOKa3bIBAIOIIMX NPUOOpOB. VcXoaHble AaHHBIE C
XapaKTEPUCTHKAMK CHCTEMBI H3MEPEHUS PACX0/ia ¥ PE3yIbTaTaMH U3MEPEHHI IIPUBE/IEHBI B Ta0J1.

WUcxoaHbie faHHbIe [IpUMEpa pacueTa pacxojia BObl

HaunmenoBanue u PasMEpHOCTL NapaMeTpa O06o3HaueHne Bennuuna
Junametp tpybGonposoaa npu 20 °C, mm Dy 200
Jlnamerp orseperus auadparmel npu 20 °C, mm dx 120
JlaBnenne Boabl nepea auadparmoii (aGconoTHOE), p 2
MIla

Temneparypa Boasbl, °C t 75
[lepenan naBnenus Ha nuadparme, klla Ap 49




HaumenoBanue 1 pa3MepHOCTb NapaMeTpa 0O0603nauenmne Bennuuna
Tun auagparmst - C yrnoBsim
orbopom Ap
Marepuan Tpybonposojia - Crans 20
CocTosiHHe BHYTPEHHEH MOBEPXHOCTH TPyOONpoBOAa - PxaBas
MexnoBepouHblii HHTEpBaJ Auadparmsl, roj T 3
Marepuan auadparmsl ~ 12X18H9T
MecTtHoe conpoTuBieHne nepes auadparmoii - 3anBuKKa
JlimHa npsiMosiMHeiHOro yudactka TpybonpoBoaa ne- Ly 2,7
pea anadparmoii, M
Cmeuienue ocu auadparMbl OTHOCUTENILHO OCH TPY- e, 1.5
OonpoBoja, MM
Tommumua aucka auadpparmbl, Mm E, 3.5
Beicora ycryna Ha ydactke TpyOOnpoBo/ia rnepej aua- h 3
(hparmoii (coctaBHOM TPYOONPOBOI), MM
Tun naTumka u3mepeHus nepernaja AaBIeHUs HA JUa- ~ Merpan-100-
(parme JUL-1422
Tun paruuka aGcoMOTHOrO AaBieHHUS Mnepea aua- - Merpan-100-
(hparmoii JIA-1050
Tun paryuka remneparypsl BOJibl - TCMY Mer-
pan-274
Tun nokaspiBaroWMX NpuOOPoOB - Merpan-620

ITopsinok BeINOJHEHHS PadOTHI:
1. O3HaKOMBTECH C 3aaHUEM U BBIIIOJHUTE €TO0.
2. Odopmute pe3ynbTaThl pabOTHI.

®opma nmpeacTaBieHus pe3yJbTara:
Brmomaenne HHAWBUAYAJIbHOI'O 3aJIaHUA.

Kpurtepun onenku:
"O1inuHO" - 3aJaHue BBIIIOJHEHO MTOJIHOCTHIO, 0€3 3aMeYaHui

"Xopoio" - 3a1aHne BBIMOTHEHO MOJTHOCTHIO, HO UMEIOTCS HECYIIIECTBEHHBIC 3aMEUaHUsI

"V noBieTBopUTENnbHO" - 3a1aHUE BBIMOJIHEHO, HO UMEIOTCS CYIIECTBEHHBIE 3aMEYaHMUs], TIOBJIEKILINE

K HEBEPHOMY PELICHHIO 3aJaHUs
"HeynosierBoputenbHO" - 3aaHNE HE BBIIIOJIHEHO
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Pacyer u BBIOOp CyXKalOIIEro yCcTpoicTBa

ean:

- I3yYCHHUE METOJ] IIEPEMEHHOTO Teperajia JaBICHUS;

- MOJy4YeHUE TMPaKTUYECKHX HABBIKOB pacuera pacxoja METOJOM IEePEMEHHOI0o Iepernajia
JTABJICHUH.

Bbinosinus padory, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JAPYIyI0 TEXHUYECKYIO JOKYMEHTAIUIO IS
BbIOOpa MPOrpaMMHOT0 0OECTICUSHHUS AJISl CO3JAHHS MOJIENIN SJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacno3naBarh 3amady W/Wid MpooOsieMy B NMpodeCCHOHATBLHOM H/WIM COIMAIBHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3a1aqy U/Wid IpodJieMy U BBIETSAThH €€ COCTaBHbIC YaCTH;

- Yo 01.03 onpenensts 3Tanbl pelieHus 3a7auu;

- Yo 01.04 BeisaBiATh ¥ 3PHEKTUBHO MCKATh MHPOPMAIINIO, HEOOXOUMYIO AJISl PEIICHUs 3aJauu
W/WH poOIIeMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3yibTaT M MOCIEACTBUS CBOUX JCUCTBUH (CaMOCTOSITEIBHO WU C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensTs 3a1a4n s IOMCKA HH(DOpMAIH;

- Yo 09.06 unuTaTh, HOHUMATh U HAXOJUTh HEOOXOIUMbIC TEXHHUUYECKHUE JAHHbIE U MHCTPYKIIHH B
PYKOBOJICTBaxX B JIFOOOM JOCTYITHOM (opmare;

MarepuajnbHoe o0ecnieyeHue:
MeToz[qucxne YKaSaHI/IH 10 BBIITIOJTHCHHUIO pa60T51, I/IHI[I/IBI/UlyaIII)HOC 3aaHUC.
O0opynoBanue: He TpeOyeTCs

3aganue:

Hcxonnsle naHHbIE:

Cpena Bona neperperas.

Pacxox mapa max (Qmax kr/c) 0,6.

Pacxon mapa min (Qmin kr/c) 0,2.

Hasnenue Boast 1o CY (Pu xrc/cm2) 15.

Buytpennuit nuametp tpy6orposoaa (120, mm) 50.

Bbapomerpuueckoe nasnenue (P6 krc/cm2) 1,027.

Temmnepatypa Boast 1o CVY(t, €C) 170.

Marepuan TpybomnpoBonaa Crainb 20.

Marepuan nucka 1 X18HI10T.

Onpenenenre HEAOCTAIOIMNUX JAHHbIX.

Bri6op Tuna CY u qudmanomerpa: K 4-50, Merpan 350

[TonpaBo4HbBIN MHOXKUTENH Ha TEIJIOBOE PACIIMPEHNE MaTepraioB TpyOOIIpoBoa U JUCKa
nuadparmel.

(K't)2 =0,9992; (Kt)2 = 1,0002

AOGCoII0THOE JaBlIEHUE CPEIbL:

Pa=Pu+ P6

Pa=15+1,027 = 16,027 xrc/cm2.

T1=160C; P1 =13.5 xrc/cm2; t2 = 170C; P2 = 16.5 krc/cm2.

[TnoTHOCTH BOAKI IpH pabouux ycioBusix P u T.

¢l =999,0 xr/m3; ¢c2 =1000,3 xkr/m3; c3 =996,5 xkr/m3; ¢4 = 997,8 kr/m3.

c'l =cl +(c2 -cl)(Pabe - P1)/(P2 - P1).



c'l =1000,095 kr/m3.

c'2=c3 + (c4 - c3) (Pabec - P1)/(P2 - P1).

c'2 =997,7262 xr/m3.

c2=c'l +(c'2-c'l)(t-tl)/(t2 - t1).

c2 =998,9106 kr/m3.

Onpenenenne BCIoMoOraTeabHOW BeTMYUHBI C:
Ovnp

001250 fp

e

rae QM.mp - BepXHui npenaen uamepenus audpmanomerpa; 0,0125 - nonpasounslii kodppurment; D
- IuameTp TpyOOoIpoBoa, p - INIOTHOCTH BOJBI.

C =2,024388.
OnpenenseM MakcuMalibHOE ynciio PeitHoubaca:
S #
R... =12744 — — |
D # g

rae QMmax - MaKCUMAaIbHBIN TTPUACI U3MEpeHHs nudmanomeTpa, 1,2744 - monpaBoYHBII
kodpdunuent, D - quameTp TpyOOmIpoBoAaa, p - MIOTHOCTH BOJBI, - AMHAMHUYECKAs BI3KOCTh, Re max =
14892,56

Onpenenenre MUHUMaNbHOTO uncia PeifHomnbaca:

R, =12744 Zue *2

o D *

rae Qmin - MUHHMAJIBHBIN MPHUIET U3MEpeHus aupmaHomerpa, 1,2744 - monpaBodHBIH
ko3puument, D - quameTp TpyOonpoBoaa, p - MIOTHOCTh BOJbI, - JMHAMUYECKAs BA3KOCTb.

Re min = 7446,279;

Omnpenenenue ko3 duumenta pacxozaa:

1 SLERN

|
J1-m? | Re
0=(0,5959 +0,0312 m1.05- 0,184 m4 +0,0029m1.25) ,
rJie M - OTHOCHUTENbHAs Iuomans auadparmel, Re - uncino Pelinonpaca.
0=0,6236103.

OTHOCHUTEIBHOE OTKJIOHEHHUE :

Mo
U AP

~1 imm%

TJIe - IpeJeNbHBIN Tepera;] TaBICHusI.

=0,08250475.

OnTuManeHbI MOYNIb paBeH m = 0,2134325.

3nayenue ko3 dunuenra mepoxosaroctu Kur = 1,007019.
Pacuer nuamerpa orBepcTus Auadparmol:

d20 =

—fm

rae D - BHyTpeHHUi quametp TpyOonposoza, Kt - monpaBo4YHbI MHOKUTENb HA TEMJIOBOE
pacmipenne matepuana CVY.

d20 = 23,10405 mm.

[TpoBepka OTHOCHTEIBHOTO OTKJIOHCHUS:

Ecnu Bennunna < 0,1, To pacuer BbinoaHeH npasuibHO: = 0,08250475 <0,1.



Iopsaok BbINOJIHEHUS Pa0OTHI:
1. O3HakoOMbTECH C 3aJaHUEM U BEIIIOJIHUTE €I0.
2. Odopmure pe3yabTaThl paOOTEHI.

C[)opMa NpeacraBjJacHusd pedyjabTara:
Brmonnenue HUHANBHUAYAJIbHOTO 3a/IaHWA.

Kpurepumn oneHku:

"O1inuHo" - 3aaHue BBIITOJHEHO ITOJIHOCTEIO, 0€3 3aMeUYaHui

"Xopomo" - 3aganue BIMOJHEHO MOJHOCTHIO, HO UMEIOTCSI HECYIIECTBEHHBIC 3aMeYaHUsl

"V noBneTBOpUTENBHO" - 3a/JaHUE BBIIIOJIHEHO, HO UIMEIOTCSI CYILIECTBEHHBIE 3aMeUaHus, IIOBJIEKILINE
K HCBEPHOMY PEIICHUIO 3aaHuUs

"HeynoBierBoputenbHo" - 3aaHe HE BBIIIOJIHEHO
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AHanus cpesCcTB U3MEPEHUS YPOBHS ChIIIYUYUX MAaTEpHaJIOB

ean:
- U3YYCHHE CPEICTB UBMEPCHHSI YPOBHS CBHIMTYYHX MATEPUATIOB
- MPOU3BEICHUE aHAJIM3a METOJIOB U3MEPEHUSI YPOBHSI CHIITYYUX MaTepUaIoB

Beinosinus padory, Bel Oyaere:

ymembs:

- ¥ 1.1.01 aHanu3upoBaTh TEXHUYECKUE IPOEKTHl U JPYI'yI0O TEXHUYECKYIO TOKYMEHTALHUIO IS
BBIOOpA MPOrPaMMHOT0 OOecrieueHus AJis CO3AaHUsI MOJIETU 2JIEMEHTOB CUCTEM aBTOMAaTU3allUU

- Yo 01.01 pacmosnaBare 3amady w/wim mpobieMy B TpOQdECCHOHATBLHOM HW/HUIH COLUATBHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBats 33134y W/HIK MPoOIeMy U BBIICIATH €€ COCTABHBIC YaCTH;

- Y0 01.03 onpenensith 3Tanbl peluieHus 3a/1auu;

- Yo 01.04 BoisiBnATh ¥ 3PPEeKTHBHO UCKaTh HHOOPMAIHIO, HEOOXOJUMYIO Il PEIICHHsS 3a1a4H
W/WIM TIPOOJIEMBI,

- Y0 01.05 cocTaBigTh IUIaH JCHCTBHIA;

- Yo 01.09 ouenuBatrh pe3ynbTaT U MOCIEACTBHS CBOUX JEHCTBUN (CAMOCTOSITENIBHO HIIU C
MTOMOIIIbIO HACTABHUKA);

- Y0 02.01 onpenensats 3aa4uu JUIsl IOUCKa HHGOPMAIIHH;

- Yo 09.06 unTaTh, HIOHUMATh U HAXOJUTh HEOOXOJAUMBIE TEXHUYECKHUE JJAHHBIE U UHCTPYKIUH B
PYKOBOJICTBaX B JJF0OOM JOCTYIHOM (opMarTe;

MatepuajbHoe o0ecnieyeHue:

MCTOI[I/ILIGCKI/IG YKa3aHHus 110 BBIITOJIHCHHUIO pa6OTBI, HHIAWBUAYAJIBHOC 3aJIaHUC.

O0opynoBanme: He TpeOyercs

3aganue:

[Ipou3sBecTr CpaBHUTENIBHBIN aHAIN3 CYIIECTBYIOIIMX CPEACTB U3MEPEHHUS CHIITYYUX MAaTEPUAIIOB.
CrnenaTb BBIBOJIBI.

ITopsinok BbINoJIHeHUs padoThI:
1. O3HaKOMBTECH C 3aJaHHEM U BBITIOJHHUTE €TO.
2. Odopmute pe3ynbTaThl pabOTHI.

®opma nmpeacTaBieHus pe3yJbTara:
Brmonaenue HHAWBUAYAJIbHOI'O 3aJIaHUA.

Kpurepum ounenku:

"O1inuHo" - 3aaHue BBIIIOJIHEHO MTOJIHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3a1aHne BBIIOIHEHO MMOJTHOCTHI0, HO UMEIOTCS HECYIIIECTBEHHBIE 3aMEYaHUS

"Y noBneTBOPUTENBHO" - 3aJaHUE BBIIOJIHEHO, HO UIMEIOTCSI CYIIECTBEHHBIE 3aMEUaHus, IIOBJIEKIINE
K HEBEPHOMY PEIICHHIO 3aJaHUS

"HeynoBierBoputenbHo" - 3aaHNE HE BBIIIOJIHEHO



JlabGoparopHoe 3ansTue Nel.

[ToBepka TepmonpeoOpa3oBaTes CONPOTHBICHHUS

ean:

- I3YYCHHUE METO[a U3MEPEHHUS TEMIIEPATyPhI C TOMOIILI0 TEPMOTIPEOOPa30BATENS COMPOTUBIICHUS
- IMOJIYYCHHUC IMPAKTHUICCKUX HABBIKOB pa6OTbI C UBMCPUTCIIbHBIMHU CPCACTBAMU

- MPOU3BECHUE TIOBEPKH CPEJICTBA U3MEPECHHS TEMIIEPATYPhI

Bbinosinus padory, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JAPYIyI0 TEXHUYECKYIO JOKYMEHTAIUIO IS
BbIOOpA MPOrPaMMHOT0 0OECTICUSHHUS AJIsl CO3JaHHS MOJICNIN HJIEMEHTOB CHUCTEM aBTOMAaTH3aINH;

- Yo 01.01 pacno3naBarh 3amady W/Wid MpooOsieMy B NMpodhecCHOHATBLHOM H/WIM COIMAIBHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3a1aqy U/Wid IpodJieMy U BBIETSAThH €€ COCTaBHbIC YaCTH;

- Yo 01.03 onpenensts 3Tanbl pelieHus 3a7auu;

- Yo 01.04 BeisaBiaATh ¥ 3QGEKTUBHO MCKATh MH(POpPMAIIMIO, HEOOXOAUMYIO JJIsl PEIIeHUs 3a/J1a4u
W/WH poOIIeMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3yibTaT M MOCIEACTBUS CBOUX JCUCTBUH (CaMOCTOSITEIBHO WU C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensaTs 3a1auu A1 MOUCKA HH(DOPMAIIHH;

- Yo 03.01 ompenensiTh  axKTyaJbHOCTh  HOPMAaTHUBHO-NIPABOBOM  JTOKYMEHTallUd B
podecCHOHATLHOM IeATEIIBHOCTH;

- Y0 04.03 sppextuBHO paboTaTh B KOMAH/IE;

- Yo 05.01 rpaMoTHO M3naraTb CBOM MBICIM M O(DOPMIIATH JOKYMEHTHI MO NPOQecCHOHAIbHON
TEMaTUKE Ha TOCYJapCTBEHHOM SI3bIKE;

- Yo 09.06 uynuTaTh, IOHUMATh U HAXOJUTh HEOOXOIUMbIE TEXHHUECKHUE JAHHbIE U MHCTPYKIIHH B
PYKOBOJICTBax B JITOOOM JOCTYITHOM opmare;

MarepuanbHoe o0ecnieyeHue:

METOAMYECKHE YKa3aHHsI 10 BBIIOJIHEHUIO paOOThl, MHIMBUYaIbHOE 3a/1aHUE.
OO0opyaoBanme: YcTaHOBKA JJIsl HOBEPKH U IPaJyUpPOBKH 1aT4MKOB Temreparypsl YIICT-2M
3aganue:

1 IIpon3BecTn NOBEPKY TEPMOMETPA COITPOTUBIICHMUS.

2 PaccunTath €ro Kj1acc TOYHOCTH.

KpaTkue TeopeTnueckue cBeIeHUS:

TexHUYEeCKHEe TePMOMETPHI COMPOTHBIICHHUS TTOBEPSIOT B CIICIYIOIIEM ITOPSIJIKE:

1) BHeUIHWN OCMOTp, BBISBICHHE BHJMMBIX MOBPEKACHUA KaK 3allUTHOW apMarypbl, TaKk U
9YBCTBHTEIHHOTO AJIEMEHTA, YAAJICHHOTO U3 3aIlIUTHON apMaTyphl;

2) wu3MepeHue COMpOTHUBIEHUs u3osAnuu merommerpom Ha 500 B. Tlpu sToM KiIeMMbI
9YBCTBHTEIHHOTO JIEMEHTA COSTUHSIOTCS HAKOPOTKO;

3) mpoBepka cooTHomieHus Rig/Ro myrem cpaBHeHuss mnpoBepseMoro Ttepmomerpa Ry ¢
KOHTPOJIBHBIM TEPMOMETPOM COTIPOTHRIICHHUS R1 ¢ TOMOIIBIO TBOMHOTO MOCTa, B KOTOPOM KOHTPOJIbHBIH
TEPMOMETP CIYKUT 00Pa3I[OBBIM, a MOBEPSIEMbI — HEU3BECTHBIM COMIPOTHBICHUEM.

YpaBHOBENTMBAaHUE MOCTa HEOOXOIMMO MPOHM3BOJUTE JIBAXBI: IEPBBIA pa3 MOCIE MOMEIICHUS U
BBIJIEPKKU KOHTPOJIBHOTO U TIOBEPSIEMOTO TEPMOMETPOB B TeueHue 30 MUH B TarOIIEM JibJE, BTOPOH pa3 -
MOCJIe TIOMEIIEHUS U BBIICPKKH 000MX TepMOMETPOB B TeueHre 30 MUH B HACHIIIICHHBIX IMapaxX KUISAIICH
Boabl. Tak kak Temneparypa 0 u 100 °C npu 3ToOM MeTO1e HE MOAAEPKUBAETCS C BBICOKON TOYHOCTBIO, TO
R100 1 Rg He 00s3aTeIbHO JOMKHBI COOTBETCTBOBATL TAOJMYHBLIM. BajkHO, YTOOBI 3HAUCHHS OTHOIICHUS



Ri0o/Ro OBUIM OJWHAKOBBIMH Yy KOHTPOJBHOTO M IIOBEPSEMOT0 TEPMOMETPOB (OIIMOKa JIOJDKHA
cocraBiaTh He 6oiee 0,02 %).

N3mMepeHne CONPOTHBIEHUA MOMKET NPOU3BOAUTHCS M € IMOMOLIBKO IOTEHIHOMETPUYECKON
ycTaHOBKH. [Ipu 3TOM M3MEpSIOT NajeHue HaNpsHKEHUS Ha IOBEPSIEMOM U KOHTPOJIBHOM TEPMOMETpax,
COEIMHEHHBIX I10CJIEI0BATEIBHO.

Ilepen nOBEpKON 4yBCTBUTEIBHBIC DJIEMEHTHI U3BJICKAIOT U3 3aLIMTHON apMaTyphl U IOMELIAIOT B
CTEKJITHHBIE TpOoOMpKHU. Jls yCTpaHEHHsI NOTPEIIHOCTH OT CaMopa3orpeBa TEPMOMETPOB TOKOM
M3MEPUTENIBHOM CXEMBI CHJIa TOKA, IPOXOAALIETO Yepe3 TEPMOMETpPbI, OrpaHnduBaeTcss Rp 1 He TODKHA
IpeBbILIaTh SMA.

Iopsiok BbINOJIHEHHSI PA0OTHI:

1 IToArOTOBUTH YCTAaHOBKY JJIsI IOBEPKH.

2 [IpucoenMHUTH MOBEPSAEMBIN 1 00Pa3IOBbI TEPMOMETPHI K MOCTY.
3 IloxaTh HaNpsKEHUE.

4 TIpou3BecTr U3MEPEHUsI OKa3aHUsI TEPMOMETPOB

5 BBIUMCIINTB KJIaCcC TOYHOCTH

®dopma npeacTaBiaeHusl pe3yJabTarTa:
Otuer o naboparopHoit paborte

Kpurtepun ounenku:

"Otanuno" - 3aJaHKue BBIIOIHEHO MOJHOCTEIO, 0€3 3aMeyaHuii

"Xopomo" - 3aj1aHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHBIC 3aMEUaHUsI

"V noBneTBOpUTENBbHO" - 3a/1laHUE BBIIOJIHEHO, HO HIMEIOTCSI CYIIECTBEHHBIE 3aMeUaHusl, OBIEKIITNE
K HEBEPHOMY PEILICHUIO 3aJJaHuUs

"HeynoBnerBopurenbHo" - 3a/1aHi€ HE BBIITOJIHEHO



JlabGoparopHoe 3ansiTue Ne 3

CpaBHeHUE METOA0B U3MEPEHUS TEMIIEPATYPhI

Lenp padorbl: HayuyuTbCs MPOU3BOAUTH HM3MEPEHUE TEMIIEPATYPHl C IOMOILBIO PA3IUYHBIX
CPEICTB U3MEPEHUS

BoinosinuB padory, Bel Oyjaere ymers:

- ¥ 1.1.01 ananu3upoBaTh TEXHUYECKUE IPOEKTHl U JPYI'yI0O TEXHUYECKYIO TOKYMEHTALHUIO IS
BBIOOpA MPOrPaMMHOT0 OOecrieueHus A CO3AaHUsI MOJIETU 2JIEMEHTOB CUCTEM aBTOMAaTU3allUU

- Yo 01.01 pacmosnaBare 3amady w/wim mpobieMy B NMPOPECCHOHATBHOM W/WIH COIUAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBats 33134y W/HIK NpoOIeMy U BBIICIATH €€ COCTABHBIC YaCTH;

- Y0 01.03 onpenensith 3Tanbl peuieHus 3a/1auu;

- Yo 01.04 BoisiBnATh ¥ 3PPEeKTHBHO UCKATh HH(OPMAIIHIO, HEOOXOJUMYIO ISl PEIICHHS 3a1a4H
W/WI TTPOOJIEMBI,

- Y0 01.05 cocTaBigTh m1aH JEHCTBHIA;

- Yo 01.09 ouenuBarh pe3ynpTaT U MOCIEACTBHS CBOUX JEHCTBUN (CAMOCTOSITENIBHO HIIU C
MTOMOIIIbIO0 HACTABHUKA);

- Y0 02.01 onpenensats 3a1a4uu JIsl IOUCKa HHGOPMAIIHIH;

- Yo 03.01 ompenensiTh  axkTyalbHOCTh  HOPMAaTUBHO-NPAaBOBOM  JIOKyMEHTalUH B
npodeccnoHanbHOI 1eATENbHOCTH;

- Y0 04.03 sppexTuBHO paboTaTh B KOMAH/IE;

- Yo 05.01 rpaMOoTHO M3maraThb CBOM MBICIH M O(DOPMIIATH JOKYMEHTHI MO MPOQeccHOHANIbHON
TEMAaTHUKE Ha TOCYIapPCTBEHHOM SI3BIKE;

- Yo 09.06 unuTtaTh, HIOHUMATh U HAXOJUTh HEOOXOJMMbIC TEXHUUYECKHUE NaHHbIE U MHCTPYKIUU B
PYKOBOJICTBaxX B JITOOOM JOCTYITHOM ¢opmare;

O6opyaoBanue:
VYceraHoBka «MeToabl U3MEPEHHS TEMIIEPATYPBD)

3ananmue:
N3meputh Temmnepatypy pa3iUuuHBIMU CIIOCOOAMU, CPABHUTH MOKA3aHUS, PACCUUTAThH MMOTPEIIHOCTh
H3MEpPEHUS.

Ilopsinok BbINOJHEHHS padOThI:

1 [IoArOTOBUTH YCTAaHOBKY JUIsl paOOTHI.

3 Bxirounth MyQesbHYyIO NeYb.

4 TIpousBecTy U3MEPEHUS [TOKA3AHUS PA3IMUHBIMUA CPEJICTBAMU U3MEPEHUSI TEMIIEPATYPHI
5 BluucnuThs NOrpenHocTh

®opma npeacraBiaeHus pe3yJabTara:
Otuer no nabopaTopHoit paboTe

Kpurtepun onenkmn:

"OtnmraHo" - 3a1aHNe BBIITOJHEHO MTOJHOCTHIO, 0€3 3aMeYaHni

"Xopoo" - 3a1aHne BBIMOIHEHO MOTHOCThIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUsI

"V noBnerBopuTENBHO" - 3aJaHHUE BBHIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIEC 3aMEUYaHMts, TOBJIEKIIINE
K HEBEPHOMY PEILLIECHUIO 3aJaHusl

"HeynosnerBopurenbHO" - 3a/1aHHE HE BBIITOJIHEHO



JlabGoparopHoe 3ansTue Ne 4

KanubpoBka TpyOuaTOro 0JHOBUTKOBOI'O MaHOMETpA
Llesan padoThI: HAYYUTHCS MPOU3BOAUTH KATUOPOBKY TPYOUATOro OJHOBUTKOBOI'O MAHOMETPA

Beinosinus padory, Bl Oyaere ymers:

- ¥V 1.1.01 anHanu3upoBaTh TEXHUYECKUE MPOEKTHI M JIPYTYI0 TEXHUYECKYIO JTOKYMEHTALMIO IS
BbIOOpa MPOrpPaMMHOT0 OOECTICUSHHUST AJISl CO3JaHHS MOJIENIN SJIEMEHTOB CHCTEM aBTOMAaTH3AINH

- Yo 01.01 pacno3naBarh 3amady W/Wid MmpooOsieMy B NMpodhecCHOHATBLHOM H/WUIM COIMAIBHOM
KOHTEKCTE;

- Y0 01.02 aHanu3upoBath 3a7a9y U/WiId IpoOJIeMy U BBIACIATH €€ COCTaBHBIC YaCTH;

- Y0 01.03 onpenensts 3Tansl pelieHUs 3a7auu;

- Yo 01.04 BersiBasaTh ¥ 3G (HEKTUBHO MCKATh MHPOPMAILIMIO, HEOOXOAUMYIO JUIsl PEIICHHS 3a/J1adu
W/WH poOIIeMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3yiabTaT M MOCIEIACTBUS CBOUX MACHCTBUU (CaMOCTOATENHHO WIH C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensaTs 3a1aun A5 TOMCKA HH(POpMAI;

- Yo 03.01 ompenensiTh  axkTyaJbHOCTh  HOPMAaTHUBHO-NIPABOBOM  JTOKyMEHTallUd B
npodeccCHOHATLHOM IeATEIIBHOCTH;

- Y0 04.03 sppexTuBHO paboTaTh B KOMaH/E;

- Yo 05.01 rpamMoTHO M3lIarath CBOM MBICIH M OGOPMIIATH AOKYMEHTHI IO MPO(ECCHOHATBHOM
TEMaTHKEe Ha TOCYJapCTBEHHOM SI3bIKE;

- Yo 09.06 unTaTh, HIOHUMATh U HAXOIUTh HEOOXOJMMbIE TEXHUUECKHUE JAHHbIE U MHCTPYKIHUH B
PYKOBOJICTBaxX B JJF0OOM JOCTYIHOM (opMarTe;

Oo6opynoBaHue:
YcranoBka «MeToIbl U3MEpPEHUS TaBICHUS

3aganue:
[IpousBecTu KanmuOPOBKY TPyOUaTOro OTHOBUTKOBOTO MAaHOMETPA

IMopsiiok BbINOJIHEHUS PA0OTHI:

1 [ToAroTOBUTH YCTAaHOBKY TSl paOOTHI.

3 BKJIIOYUTH CTCH]I.

4 TIpousBecTu KaTHOPOBKY TPyOUaTOTr0 OJHOBUTKOBOT'O MaHOMETpaA
5 3aUKCUPOBATh pe3yabTaT PAOOTHI B OTUETE

®opma npeacraBiaeHus pe3yJabTara:
Otuer no nabopaTopHoit paboTe

Kpurtepun onenkmn:

"OT1anuHo" - 3aJjaHKE BBIIOJIHEHO MOJIHOCTEIO, 0€3 3aMeUaHuil

"Xopoo" - 3a1aHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCSI HECYILIECTBEHHbBIE 3aMEUYaHMS

"V noBnerBopUTENBHO" - 3aJaHHUE BBIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIC 3aMEUYaHMs, TOBJIEKIIINE
K HEBEPHOMY PEILLIECHUIO 3aJaHus

"HeynosnerBopurenpHo" - 3a/1aHHE HE BBIITOJIHEHO



JlabGoparopHoe 3ansTue Ne 5

Onpenenenne GyHKIUU MPeoOpa30OBaHKs MAHOMETPUIECKOTO TPeoOpazoBaTes C YHUBEPCATHHBIM
TOKOBBIM BBIXO/IHBIM CUTHAJIOM

Heab padoThl: HAYYUTHCS ONPENEIATh PYHKIMU TPEOOpa30BaHNUI MAHOMETPUUIECKOTO
peoOpa3oBarTess ¢ YHUBEPCATbHBIM TOKOBBIM BBIXOAHBIM CHTHATIOM

BbinosinuB padory, Bel Oyaere ymers:

- ¥ 1.1.01 aHanu3upoBaTh TEXHUYECKUE IPOEKTHl U JPYI'yI0O TEXHUYECKYIO TOKYMEHTALHUIO IS
BBIOOpA MPOrPaMMHOT0 OOecrieueHus AJis CO3AaHUsI MOJIETU 2JIEMEHTOB CUCTEM aBTOMAaTU3allUU

- Yo 01.01 pacmo3naBare 3amady w/uiad mpodiieMy B MPOPECCHOHATHHOM W/WUJIM COIMATHLHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBats 33134y W/HIK MPoOIeMy U BBIICIATH €€ COCTABHBIC YaCTH;

- Y0 01.03 onpenensith 3Tanbl peluieHus 3a/1auu;

- Yo 01.04 BoisiBnATh ¥ 3PPEeKTHBHO UCKaTh HHOOPMAIHIO, HEOOXOJUMYIO Il PEIICHHsS 3a1a4H
W/WIY TTPOOJIEMBI,

- Y0 01.05 cocTaBigTh IUIaH ACHCTBHI;

- Yo 01.09 ouenuBatrh pe3ynbTaT U MOCIEACTBHS CBOUX JEHCTBUN (CAMOCTOSITENIBHO HIIU C
MTOMOIIIbIO HACTABHUKA);

- Y0 02.01 onpenensats 3aa4uu JUIsl IOUCKa HHGOPMAIIHH;

- Yo 03.01 ompenensiTh  axkTyaJlbHOCTh  HOPMAaTUBHO-NPAaBOBOM  JIOKyMEHTalUU B
npodeccnoHanbHOMN e TENbHOCTH;

- Y0 04.03 s¢ppexTuBHO paboTaTh B KOMAH/IE;

- Yo 05.01 rpaMOoTHO M3naraThb CBOM MBICIH M O(DOPMIIATH TOKYMEHTHI MO MPOQeccHOHAIbHON
TEMaTUKE Ha FTOCYJapCTBEHHOM SI3bIKE;

- Yo 09.06 unTaTh, HIOHUMATh U HAXOJUTh HEOOXOJMMBIE TEXHUUYECKUE JIaHHbIE U MHCTPYKIUHU B
PYKOBOJICTBaxX B JIFOOOM JIOCTYIHOM (opmare;

O6opyaoBanue:
VYceraHoBka «MeToabl U3MEPEHHUSI TaBIICHUS

3ananmue:

N3yunth MaHomMeTpudeckuit mpeoOpazoBatens. [Ipoussectu uzmepenus. OnpeaenuTs GyHKIHHA
peoOpa3oBaHUs MAHOMETPUIECKOTO ITPEOOPa30BaTENsl ¢ YHUBEPCATHLHBIM TOKOBBIM BBIXOIHBIM
CUTHAJIOM

ITopsinok BbINOJHEHHS PadOThI:

1 [ToAroTOBUTH YCTAHOBKY 7Sl paOOTHI.

3 BxirouuTh cTeHA.

4 IIponsBecTy U3MEpEHUs

5 3aukcupoBaTh pe3yabTaT pabOThl B OTYETE

dopma npeacTaBJieHus pe3yabTaTa:
Otyet no nabopaTopHOit paboTe

Kpurepun ouenku:

"O1nnuHo" - 3aaHue BBIIIOJIHEHO MTOJIHOCTEIO, 0€3 3aMeYaHui

"Xopomo" - 3a1aHne BBIIOIHEHO MMOJTHOCTHI0, HO UMEIOTCS HECYIIIECTBEHHBIE 3AMEYaHUS

"V noBierBoputenbHO" - 3a1aHKE BBIMOJIHEHO, HO UMEIOTCSI CYIIIECTBEHHBIE 3aMEUaHus, TOBJIEKILINE
K HEBEPHOMY PEIICHUIO 3aIaHUS

"HeynoBierBoputenbHo" - 3aaHNe HE BBIIIOJIHEHO



JlabGoparopHoe 3ansTue Ne 6

N3mepenue pacxona METOOM Iepenaa JaBICHUN Ha CYXKaIOIEM YCTPOHCTBE

Heab padoThl: HAYYUTHCS U3MEPATH PACX0Jl METOAOM Iepenaja IaBJICHUN Ha CyKaroleM
yCTpOMCTBE

BbinosinuB padory, Bol Oyaere

yMeTb:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JAPYIYI0 TEXHUYECKYIO JOKYMEHTAIUIO IS
BBIOOpA MPOTPAMMHOTO OOECTICUEHUS JJIsI CO3AHMS MOJICIU JIEMEHTOB CHCTEM aBTOMAaTU3aIIUN

- Yo 01.01 pacno3naBarh 3amavyy W/Wid MpodieMy B NMpodhecCHOHATLHOM H/WIU COIHATBHOM
KOHTEKCTE;

- Y0 01.02 aHanu3upoBath 3a7a49y U/WiIM Ipo0JIeMy U BBIICIATh €€ COCTaBHBIC YacTH;

- Yo 01.03 onpenensts 3Tanbl pelieHus 3ajauu;

- Yo 01.04 BeisiBiaATh ¥ 3pGEKTUBHO UCKATh MH(DOpPMAILINIO, HEOOXOIUMYIO JJIsl PElIeHUs 3aJa4u
W/WH IPOOIIEMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3ynbTaT M MOCIEACTBUS CBOUX JCUCTBUH (CaMOCTOSITEIBHO WU C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensTh 3a1a4n A5 IOMCKA HH(DOpMAIH;

- Yo 03.01 ompenensiTh  axkTyaJbHOCTh  HOPMAaTHUBHO-NIPABOBOM  JIOKYMEHTAallUU B
podeccCHOHATLHOM IeATEIIBHOCTH;

- Y0 04.03 sppextuBHO paboTaTh B KOMAH/IE;

- Yo 05.01 rpamMoTHO M3Iarath CBOM MBICIH M OGOPMIIATH AOKYMEHTHI IO MPO(ECcCHOHATBHOM
TEMaTHKEe Ha TOCYJapCTBEHHOM SI3BIKE;

- Yo 09.06 uutath, MOHUMATh U HAXOAUTHh HEOOXOAUMBIE TEXHUUECKHE JAHHBIE M WHCTPYKIIUU B
PYKOBOJICTBax B JITOOOM JOCTYITHOM opmare;

OobopyaoBaHue:
[Tanens «CAP cooTHOIIEHUS PacX0/I0B ra3a U BO3TyXa»

3aganue:
N3yunth criocobd n3MepeHus pacxoaa METOJ0M MEPEMEHHOTO Mepenaja JaBieHui Ha 1uadparme.

IMopsiiok BbINOJIHEHUS PA0OOTHI:

1 [ToAroTOBUTH YCTAaHOBKY AJISl paOOTHI.

3 BKIIFOYUTE CTEHII.

4 TIpousBecTu U3MepeHus

5 3adukcupoBaTh pe3yiabTaT pabOThI B OTYETE

®opma npeacraBiaeHus pe3yJabTara:
Otuer no nabopaTopHoit paboTe

Kpurtepun onenkmn:

"OtanuHo" - 3aJjaHKE BBIIOJIHEHO MOJIHOCTEIO, 0€3 3aMeUaHui

"Xopoo" - 3a1aHne BBIMOIHEHO MOTHOCThIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUsI

"V noBnerBopuTENBHO" - 3aJaHHUE BBHIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIEC 3aMEUYaHMts, TOBJIEKIIINE
K HEBEPHOMY PEILLIECHUIO 3aJaHusl

"HeynoBnerBopurenpHO" - 3a/1aHHE HE BBIITOJIHEHO



JlabGoparopHoe 3ansitue Ne 7

N3ydeHue pabOThl CUTHAIN3aTOpPa YPOBHS KUAKOCTU
Lless padoThI: 03HAKOMUTHCS C IPUHIUIIOM PAOOTHI CUTHAIM3ATOPOB YPOBHS KUAKOCTH

Boinosinus padorty, Bel Oynere

yMeTb!

- ¥ 1.1.01 ananu3upoBaTh TEXHUYECKUE IPOEKTHl U JPYI'yI0O TEXHUYECKYIO TOKYMEHTALHUIO IS
BBIOOpA MPOrPaMMHOT0 OOecrieueHus A CO3AaHUsI MOJIETU 2JIEMEHTOB CUCTEM aBTOMAaTU3allUU

- Yo 01.01 pacmosnaBare 3amady w/wim mpobieMy B NMPOPECCHOHATBHOM W/WIH COIUAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBats 33134y W/HIK NpoOIeMy U BBIICIATH €€ COCTABHBIC YaCTH;

- Y0 01.03 onpenensith 3Tanbl peuieHus 3a/1auu;

- Yo 01.04 BoisiBnATh ¥ 3PPEeKTHBHO UCKATh HH(OPMAIIHIO, HEOOXOJUMYIO ISl PEIICHHS 3a1a4H
W/WI TTPOOJIEMBI,

- Y0 01.05 cocTaBigTh IUIaH JCHCTBHIA;

- Yo 01.09 ouenuBatrh pe3ynpTaT U MOCIEACTBHS CBOUX JEHCTBUM (CaMOCTOSITENILHO WIH C
MTOMOIIIbIO0 HACTABHUKA);

- Y0 02.01 onpenensats 3a1a4uu JIsl IOUCKa HHGOPMAIIHIH;

- Yo 03.01 ompenensiTh  axkTyalbHOCTh  HOPMAaTUBHO-NPAaBOBOM  JIOKyMEHTalUH B
npodeccnoHaNbHOMN eATENbHOCTH;

- Y0 04.03 sppexTuBHO paboTaTh B KOMAH/IE;

- Yo 05.01 rpaMOTHO M3/naraTh CBOM MBICIH M O(DOPMIIATH JOKYMEHTHI MO MpodeccroHalbHOMI
TEMAaTHUKE Ha TOCYIapPCTBEHHOM SI3BIKE;

- Yo 09.06 unuTaTh, HOHUMATh U HAXOJUTh HEOOXOIUMbIC TEXHHUUYECKHUE TAHHbIE U MHCTPYKIIHH B
PYKOBOJICTBaxX B JITOOOM JOCTYITHOM ¢opmare;

OobopynoBanmue:

KommiexT TunoBoro s1abopatopHoro o6opyaoBanus «OCHOBBI aBTOMaTU3aLUK TPOU3BOJICTBAY;

JlaGopaTopHbIil cTeH ] « ABTOMATHU3AIHS TEXHOJIOTHYECKHUX MPOIECCOBY;

3aganue:

O3HAaKOMUTKCS C PUHITUIIOM PabOTHl CUTHAJIN3aTOPOB YPOBHS KHUAKOCTU. [Ipon3Bectu Hanmaaky
paboThl CUTHATIU3AaTOPOB.

IMopsiiok BbINOJIHEHHS PA0OTHI:

1 [ToAroTOBUTH YCTAaHOBKY AJISl paOOTHI.

3 BKIIFOYUTE CTEHII.

4 TIpousBecTu U3MepeHus

5 3adukcupoBaTh pe3yiabTaT pabOThI B OTYETE

®opma npeacraBiaeHus pe3yJabTara:
Otuer no nabopaTopHoit paboTe

Kpurtepun onenkmn:

"OtanuHo" - 3aJjaHKE BBIIOJIHEHO MOJIHOCTEIO, 0€3 3aMeUaHui

"Xopoo" - 3a1aHne BBIMOIHEHO MOTHOCThIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUsI

"V noBnerBopuTENBHO" - 3aJaHHUE BBHIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIEC 3aMEUYaHMts, TOBJIEKIIINE
K HEBEPHOMY PEILLIECHUIO 3aJaHusl

"HeynoBnerBopurenpHO" - 3a/1aHHE HE BBIITOJIHEHO



Tema 1.2.
TunoBblie 3JIeMEHTHI CHCTEM AaBTOMATHYECKOT0 KOHTPOJISI COCTABA W CBOICTB BeIIECTB M MX
XapaKTePUCTUKH

IpakTnyeckoe 3ansitue Ne 11

W3yueHre METOAMK B3ATH MPOO ra3za Ha aHATN3

ean:
- U3YYUTh METOJUKH B3STHsI MPOO ra3a Ha aHaJIn3

Bbinosinus padory, Bl Oyjaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI M JIPYT'YIO TEXHUYECKYIO TOKYMEHTALUIO IS
BbIOOpA MPOTrPaMMHOT0 OOECTICUSHHUST AJISl CO3JAaHHS MOJIENIN DJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacmnosnaBare 3amady w/uin mpobieMy B MpOPECCHOHATBHOM /UM COLUATBLHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3a1aqy u/Wid IpodJieMy U BBLIETSATh €€ COCTaBHbIC YaCTH;

- Yo 01.03 onpenensts 3Tanbl pelieHus 3a7auu;

- Yo 01.04 BeisiBiaATh ¥ 3pGEKTUBHO UCKATh MH(DOpPMAILINIO, HEOOXOAUMYIO JIJIsl PElIeHUs 3aJa4u
W/WH IpOOIIEMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3ynbTaT M MOCIEACTBUS CBOUX JCUCTBUH (CaAMOCTOSITEIBHO WU C
MTOMOIIbIO0 HACTABHUKA);

- Y0 02.01 onpenensaTs 3a1a4n s IOMCKA HH(DOpMAIH;

- Yo 09.06 unutaTh, MIOHUMATh U HAXOJUTh HEOOXOJMMBIE TEXHUUYECKUE TaHHBbIE U MHCTPYKIUH B
PYKOBOJICTBaxX B JITOOOM JOCTYITHOM ¢opmare;

MatepuajbHoe obecnieyeHue:
MeToz[qucxne YKa3aHHus 110 BBIITOJIHCHHUIO pa6OTH, HHIAWBUAYAJIBHOC 3aJIaHUC.
O0opynoBanue: He TpeOyeTCs

3aganue:
[Ipon3BecTu cpaBHUTENBHBIN aHAIN3 CYIIECTBYIOIIUX METO/I0B B3STH MTPO0 ra3a Ha aHaJIU3 UX
cocTaBa

ITopsinok BbINoJIHeHUs padoThI:
1. O3HakoMbTECH C 3aJITaHUEM U BEIIIOJIHUTE €I0.
2. Odopmute pe3ynbTaThl pabOTHI.

®opma nmpeacTasJieHus! pe3yJbTara:
Brmomaenne HHIUBUAYAJIbHOI'O 3aJIaHUA.

Kpurtepun onenkmn:

"OtanuHo" - 3aJjaHKE BBIIOJIHEHO MOJIHOCTEIO, 0€3 3aMeUaHui

"Xopoo" - 3a1aHne BBIMOIHEHO MOTHOCThIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUsI

"V noBnerBopuTENBHO" - 3aJaHHUE BBIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIC 3aMEUYaHMts, TOBJIEKIIINE
K HEBEPHOMY PEILLIECHUIO 3aJJaHus

"HeynosnerBoputenbHo'" - 3ajaHie HE BBITTOJIHEHO
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W3zyuenne paboThl ra3oBoro xpomartorpadga

Mean:
- U3YYUTh NMPUHIUI PaOOTHI Ta30BOro Xpomarorpada

Boinosinus padory, Bel Oyaere:

ymemb:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JAPYIYI0 TEXHUYECKYIO JOKYMEHTAIUIO IS
BbIOOpa MPOrpPaMMHOT0 OOECTICUSHHUS AJIsl CO3JAaHHS MOJICNIN HJIEMEHTOB CHCTEM aBTOMAaTH3AIIH

- Yo 01.01 pacno3naBarh 3amady W/Wid MpooOsieMy B MpodhecCHOHATBLHOM H/WIM COIMAIBHOM
KOHTEKCTE;

- Y0 01.02 aHanu3upoBath 3a7a49y U/WiIM Ipo0JIeMy U BBIICIATh €€ COCTaBHBIC YacTH;

- Y0 01.03 onpenensts 3Tanbl pelieHus 3ajauu;

- Yo 01.04 BeisiBiaATh ¥ 3pGEKTUBHO UCKATh MH(DOpPMAILINIO, HEOOXOIUMYIO JJIsl PElIeHUs 3aJa4u
W/WH IPOOIIEMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3ynbTaT M MOCIEACTBUS CBOUX JCUCTBUH (CaMOCTOSITEIBHO WU C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensTh 3a1a4n A5 IOMCKA HH(DOpMAIH;

- Yo 09.06 unuTaTh, HOHUMATh U HAXOIUTh HEOOXOIUMbIC TEXHHUYECKHUE JAHHbIE U MHCTPYKIIHH B
PYKOBOJICTBaxX B JIFOOOM JOCTYITHOM (opmare;

MaTtepuajbHoe obecnieyeHue:
Metoanueckre yKa3aHus 110 BBITIOJTHEHUIO Pa0OThI, MHIUBUAYAILHOE 3aIaHHUE.
Oo6opynoBanue: He TpeOyeTcs

3aganue:
W3yuuts npuHIMNI paboThl ra30Boro xpomarorpada, coctaB ycTpoicTBa, TEXHUYECKUE
XapakTepucTUku. M3yunts TpeboBaHus K Tra30Boi XpoMaTorpapum.

KoHncTpykuus razoBoro xpomarorpada BKJIHOYAeT B ceOs TakkKe pacxoJoMep, OTBEHAIOUIMH 3a
KOHTPOJIb pacxofa rasa, i perucTpaTop, KOTOPBIN CIIY>KMT JUIsl IOCTPOEHUS XpoMaTorpaMmel. B kauecTse
perucrparopa B COBpeMEHHBIX MprOopax yaiie Bcero ucnoinbdyercs 11K, pexe — camonucer.

4
2 —>» 3 —>» —>

h

> 8 —>»

N
\'

1 — HMCTOYHUK raza-HOCHUTEIS;
2 — perynsaTop pacxo/a MoJABMKHOU (a3sr;
3 — yCTpOMCTBO BBOJIa 00pa3Ia;



4 — KOJIOHKA,

5 — neTeKTop;

6 — PIEKTPOYCUITUTEID;
[ — perucTparop;

8 — pacxomomep.

HekoTopsie BUIbI JETEKTOPOB ra30BOi XpoMarorpapuu

HerexkTop

HerekTop 1o

IMpunoun padéoTbl

OCHOBAH Ha UBMCHCHHH

TEIIONPOBOAHOCTH CONPOTHUBIICHUS
(xaTapomeTp) HarpeToi MPOBOJIOKH
(W, Pt, Ni)

MOCT YHHCTOHA, 4
CIIUPAJIA C BHICOKUM
TEPMUYECKUM
COTPOTHUBIICHUEM

yeM OOJIbIIE
TETUIONIPOBOTHOCTh
raza-HOCHUTEIIS, TEM
0oJIbIIIE
YyBCTBUTEIHLHOCTh
(0ueHb BBICOKYIO
TETJIONPOBOIHOCTh
HMMeeT BOJOPOJ, HO €ro
HE UCTIOIb3YIOT BBUAY
B3PBIBOONIACHOCTH, a
UCIIONIB3YIOT TeJIHil)

o

IIpenmymecrBa

HEJIECTPYKTUBHBIN
YHUBEPCAIbHBIN
MO3BOJISIET IPOBOIUTH
aHaJIU3 ra3oB
COBMECTHUM C APYTUMHU
JETEKTOpaMu

HenocraTkn

Tpedyercs ra3
BBICOKOM
CTETeHU
OYHUCTKHU —
99,999% (A)
JYBCTBHUTEJICH K
M3MEHEHUIO
CKOpOCTH ra3a
HOCHUTETS
(mosTomy
YCTaHABIIMBAIOT
MTOCTOSTHHYO
CKOPOCTbD)

Z[J'IH MOBBIIICHUA YYBCTBUTCIIBHOCTU KATAPOMETPaA NEPE HUM YCTAHABIUBAOT KOHBEKMOP.
Yenexucnommnorii KOHBEKmMOop — OPraHnYCCKUEC BCUICCTBA COKUTAIOTCA HA OKCUAC MCIU H, " CUTHAI

CTAHOBUTCS MPOMMOPHHUOHAJICH KOJIMYCCTBY BCIICCTBA U KOJIMYECTBY aTOMOB YTJICpOAA.

BO@OpO()HblIZ KOH8EKmMop — ra3oM HOCHUTECJICM BBICTYIIACT a30T, OPraHNMYCCKUEC BEIICCTBA ICPEBOIAT B

BOTY.

Memanoswiu koneexkmop — ra3oM HOCUTEIEM BBICTYIIAET BOJOPO/.

ITlnamenHo-
HOHU3ALIMOHHBIN
JETEKTOP

N3MCHCHHUC
COIPOTHUBIIEHUS TIPU
CXKUTaHUM o0pasia
JeCTPYKTUBHBIA METO/T
— BOJIOPOIHOE TIIaMsI
CKUTAET BEIECTBO ,
00pa3yroTCst HOHHI,
CHJIa TOKA
YBEJTMYNBACTCH,
COTIPOTUBIICHUE
YMEHBIIIAETCS
9yBCTBUTEIHHOCTh
MPONIOPIIMOHATTEHA
Yuci1y arToOMOB
yriepo/a (aruin

YHUBEPCAIbHBIN
ra3-HOCUTENb HE 1aeT
CUTHAJI

HU3KHUU NIpeaen
oOHapyXeHHs
JIMHEHHBIN
TMHAMHUYECKHH
JIAIa30H MIUPE, YeEM Y
KaTapoMmeTpa

YYBCTBUTEJICH K
HU3MEHEHUIO
CKOPOCTH rasa-
HOCHUTEJS
HEJb35
ONpeNEATh
HEOPTaHUYECKH
€ Ta3bl



katuonbl, CHO+)

TepMOMOHHBIN CTEPKEHBb U3 COJIU BBICOKOYYBCTBUTEJICH
JETEKTOP LIEJIOYHOT0 MeTalia K COCMHEHUS
SMUCCHS YBEITUUYHUBAET coJiepKaluMHU
TOK aHMOHOOpa3yloIHe
3JIEMEHTHI (cepy,
MBIIIBSIK, hochop,
KHCJIOPOJI, TaJIOTEHBI)
aHaJIu3 repOuIUI0B,
MECTULU/IOB,
ynoopeHuit
DNEeKTPOHHO- 3aXBaT MEIJICHHbIX HU3KUU IIpeae HEUYYBCTBUTEJIEH K
3aXBaTHBIA JETEKTOpP | 3JIEKTPOHOB oOHapyKEeHUsI YIJIEBOJOPOJAM,
(ECD) 3JEKTPOOTPULIATENbHBI aHaJIM3 raJloreH-, Cepo- | CIUpTaM
MU aTOMaMu B , HUTPOCOJIepKalNX
MOJIEKYJIE — COEIMHEHU I
J0CTpauBaHKe aHaIu3
ANEKTPOHHOU 000I0UKHU 3KOTOKCUKAHTOB,
AJIEMEHTOB /10 OKTETa JIEKapCTBEHHBIX
yObIBAaHUE HOHHOTO CPENICTB, B3PhIBUATHIX
TOKa BEIIECTB
I'enueBslii u PaguOAKTUBHBIN OIIpE/CIICHUE Ta30B
aproHOBBIH UCTOYHUK (TPUTHUH,
HMOHU3AIMOHHbBIE ctponuumii 90)
JETEKTOPBI
Tepmoxumuuecknii KaTaJIUTHYECKOE JUISl TOPIOYMX BELIECTB o OTpaBlicHUE
JETEKTOP OKHCJIEHHE BEIeCTBA Karam3aropa —
Ha TIOBEPXHOCTH HE00X0AUMO
IJIATUHOBOM HUTH PEryJsipHO
U3MEpPEHHUE TEMOBOTO KaauOpoBaTh

a¢dekra cxxUranus o TPYAHO

HCIIOJIB3YETCS BO3AYX peacKazyeMas
BbIIENIA0IIIEECS TETIIO 3aBUCUMOCTh
MOBBIILIAET BEJINYUHBI
TeMIepaTypy HUTH (110 CUTHAJIa OT
ananoruu c [TN]) CTENEHU
OKHUCJIEHUS
aTOMOB
yriepoja

Macc-cejIeKTUBHBII | paIMOAKTUBHBIN

(macc- JUTSL COETUHEHU,

CINIEKTPOMETPHYECKH |COAECPKAIIUX

i) rajioreHbl, HUTPO-
TPYIIIbL

Iopsinok BbINMOJIHEHUSI PAa0OTHI:
1. O3HaKOMBTECH C 3aJaHUEM U BELIIIOJIHUTE €I0.



2. Odopmute pe3ynbTaThl padOTHI.

C[)opMa NpeacraBjJacHusd pedyjabTara:
Brmonnenue HUHANBUAYAJIbHOTO 3a/IaHWA.

Kpurtepun onenku:

"OTtanuHo" - 3aJaHKe BBIIOJIHEHO MOJHOCTEIO, 0€3 3aMeUYaHuil

"Xopoio" - 3a1aHne BBIMOTHEHO MOJTHOCThIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUsI

"V noBneTBopUTENBbHO" - 3aJJaHUE BBIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbIC 3aMEUaHMtsl, TOBJIEKIIINE
K HEBEPHOMY PEILICHUIO 3aJaHus

"HeynosnerBoputenbHo'" - 3ajaHie HE BBIITOJTHEHO
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N3ydenne paboThl MATHUTHOTO Ta30aHAIM3ATOPA
Hean:
- U3YYUTh MPUHIUI PAOOTHI MAarHUTHOTO Ta30aHATIM3aTOPA

Beinosnus patdory, Bel Oyaere:

ymembs:

- ¥ 1.1.01 ananu3upoBaTh TEXHUYECKUE IPOEKTHl U JPYI'yI0O TEXHUYECKYIO TOKYMEHTALHUIO IS
BBIOOpA MPOrPaMMHOT0 OOeCIIeUeHus Ui CO3aHMs MOJIETU 3JIEMEHTOB CUCTEM aBTOMAaTU3aLUU

- Yo 01.01 pacmosnaBare 3amady w/wim mpobieMy B NMPOPECCHOHATBHOM W/WIH COIUAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBats 33134y W/HIK NpoOIeMy U BBIICIATH €€ COCTABHBIC YaCTH;

- Y0 01.03 onpenensith 3Tanbl pelieHUs 3a/1a4u;

- Yo 01.04 BoisiBnATh ¥ 3PPEeKTHBHO UCKATh HH(OPMAIIHIO, HEOOXOJUMYIO ISl PEIICHHS 3a1a4H
W/WI TTPOOJIEMBI,

- Y0 01.05 cocTaBigTh IUIaH JCHCTBHIA;

- Yo 01.09 ouenuBarh pe3ynpTaT U MOCIEACTBHS CBOUX JEHCTBUN (CAMOCTOSITENIBHO HIIU C
TTOMOIITBI0 HACTABHUKA);

- Y0 02.01 onpenensats 3a1a4uu JIsl IOUCKa HHGOPMAIIHIH;

- Yo 09.06 unTaTh, HIOHUMATh U HAXOJUTh HEOOXOJUMbIE TEXHUUECKHUE JAHHBIE U MHCTPYKLHUH B
PYKOBOJICTBaX B JJFOOOM JOCTYIHOM (opMarTe;

MatepuajibHoe o0ecnieyeHue:
MGTOI[I/I‘-IeCKI/Ie YKa3aHHus 110 BBIITOJIHCHHUIO pa6OTI)I, WHIAWBUAYAJIBHOC 3aJIaHUC.
O0opynoBanue: He TpeOyeTCs

3ananmue:
W3yunth npuHImNI paboThl MArHUTHOTO Ta30aHAIM3aTOPa, COCTaB YCTPOICTBA, TEXHHUUECKHE
XapaKkTepuCTHKU. M3yunTh TpeOOBaHUs K SKCILTyaTal[|H.

IMopsinok BBINOJTHEHHS PA0OTHI:
1. O3HaKOMBTECH C 33JJaHUEM U BBHITIOJTHUTE €TO.
2. Odopmure pe3ynbTaThl pabOTHI.

CbopMa NpeacTaBJCHUs pe3yjabTara:
Brinmonsenue HHAWBUAYAJILHOTI'O 3a1aHUA.

Kpurepum ounenku:

"O1inuHO" - 3aaHKe BBIIIOJIHEHO MTOJIHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aganue BHIMOJHEHO MOTHOCTHIO, HO UMEIOTCSI HECYIIECTBEHHBIE 3aMEYaHUsI

"V noBnerBoputenbHO" - 3a1aHKE BBIMOJIHEHO, HO UMEIOTCSI CYIIECTBEHHBIE 3aMEUYaHus, TOBJIEKIINE
K HEBEPHOMY PEIICHUIO 3aaHuUs

"HeynoBierBoputenbHo" - 3aaHNE HE BBIIIOJIHEHO
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AHanM3 METOJI0B ONPEEICHUS IIOTHOCTH KUIKOCTH
Hean:
- U3YYUTHb MCTOJbI OIIPCACIICHUS INIOTHOCTH KUAKOCTHU

Beinosnus patdory, Bel Oyaere:

ymembs:

- ¥ 1.1.01 ananu3upoBaTh TEXHUYECKUE IPOEKTHl U JPYI'yI0O TEXHUYECKYIO TOKYMEHTALHUIO IS
BBIOOpA MPOrPaMMHOT0 OOECIICUEHHUs U1 CO3aHMsI MOAENU 3JIEMEHTOB CUCTEM aBTOMAaTU3AlUU

- Yo 01.01 pacmosnaBare 3amady w/wim mpobieMy B NMPOPECCHOHATBHOM W/WIH COIUAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBats 33134y W/HIK NpoOIeMy U BBIICIATH €€ COCTABHBIC YaCTH;

- Y0 01.03 onpenensith 3Tanbl pelIeHUs 3a/1a4u;

- Yo 01.04 BoisiBnATh ¥ 3PPEeKTHBHO UCKATh HH(OPMAIIHIO, HEOOXOJUMYIO ISl PEIICHHS 3a1a4H
W/WI TTPOOJIEMBI,

- Y0 01.05 cocTaBigTh IUIaH JCHCTBHIA;

- Yo 01.09 ouenuBarh pe3ynpTaT U MOCIEACTBHS CBOUX JEHCTBUN (CAMOCTOSITENIBHO HIIU C
TTOMOIITBI0 HACTABHUKA);

- Y0 02.01 onpenensats 3a1a4uu JIsl IOUCKa HHGOPMAIIHIH;

- Yo 09.06 unTaTh, HIOHUMATh U HAXOJUTh HEOOXOJUMbIE TEXHUUECKHUE JAHHBIE U MHCTPYKLHUH B
PYKOBOJICTBaX B JJFOOOM JOCTYIHOM (opMarTe;

MatepuajibHoe o0ecnieyeHue:
MGTOI[I/I‘-IeCKI/Ie YKa3aHHus 110 BBIITOJIHCHHUIO pa6OTI)I, WHIAWBUAYAJIBHOC 3aJIaHUC.
O0opynoBanue: He TpeOyeTCs

3ananmue:
W3yuuts npotieaypy onpeaesieHns MIOTHOCTU KUAKOCTH Pa3HBIMU METOJJaMH U3MEPEHUSI.

Jlig omnpezneneHus INIOTHOCTH pacTBOpa BELIECTBA METOJOM CPAaBHEHHUS C IUIOTHOCTBIO BOJbI
coOuparoT ycTaHOBKY. JlJis 3TOro TOTOBAT U3 CTEKJISHHBIX TPYOOK JiBa COOOILIAIOLIMXCS COCYAa,
3aKpeIUIAIOT MX Ha TOJCTaBKe, HMEIoLed mKany JeneHus (ecad TaKoBOW HET, TO MOXHO
BOCITOJI30BaThCSI BMECTO IIKAJIBI MIJLTUMETPOBOM Oymaroii).

CoenuHSAIOT 1Ba U3 YeThIpeX CBOOOJHBIX KOHIIAa TPYOOK MeXAy coboit uepe3 TpoitHuk. Ha Tpetnii
COCOK TPOWHMKA HAJ€BAIOT PE3WHOBYIO TPYOKY JAOCTATOYHOW JMHBI. KOHeIll 3Toi TpyOKH OmycKaroT B
MEH3YPKY C BOJOM.

B onuH U3 cooOmiaromuxcsi cocyJJ0B HaIMBAaIOT HEKOTOPOE KOJIMYECTBO AUCTUIUIMPOBAHHON BOJIBI.
B npyroii - Takoe e KoJIM4ecTBO HccaeyeMoro pactBopa. CBOOOHBIN KOHEI TPYOKH BBITACKHBAIOT U3
MEH3YPKHU U (PUKCUPYIOT MOJO0KEHUE KUIKOCTEH B COOOIAIONINXCS COCYIaX.

CHOBa ONyCKalOT KOHEI TPYOKHM B MEH3YPKY M CHOBa (DMKCHUPYIOT IOJIO)KEHUE >KHUIKOCTEH B
COOOMIAIONITUXCS COCYIaxX.

Haxomar pa3HOCTH BBICOT CTOJOOB JKMIKOCTEH M IMPOU3BOJIAT pacyeT, yYUTHIBas, YTO BBICOTA
YPOBHS KHUJIKOCTH 0OOpPaTHO MPONOPIIMOHATIbHA €€ TUIOTHOCTH.

Meton onpeneneHue MIOTHOCTH KUAKOCTEN Pa3HON KOHIIEHTPALUU

MeTon OCHOBaH Ha OIpENEleHMH IUIOTHOCTU MO M3MEPEHHBIM B XOJE€ JKCIIEPUMEHTa Macce U
00bEMY PacTBOPOB Pa3HOM KOHLIEHTpaLUH. J{Js onbITa rOTOBST HAaBECKM BelllecTBa, Hampumep 5, 10, 15,
20r u 1.1. PacTBOpAIOT 3TH mOpUMM B TOCTATOYHOM Juis nosrydeHus: 100r pacTBopa KOJIMYECTBE BOJBI.
PacueT konruecTBa BO/IbI IPOU3BOIAT BOCIIOIB30BABIINCE (POPMYIIONL:

1(pacTBOPEHHOTO B-Ba ) = m(pacTBOPEHHOTO B-Ba) /m(pacTBopa )

W3mepstoT 00beM MOTyYUBIINXCS PACTBOPOB.

Ilopsinok BbINOJIHEHHS PadOThI:



1. O3HaKkOMBTECH C 3aJJaHUEM U BBIIOJIHUTE €TO.
2. Odopmure pe3ynbTaThl paObOTHI.

®opma npeacTaBiaeHusl pe3yJabTara:
Brimonnenne HHAUWBUAYAJIbHOI'O 3a1aHUA.

Kpurepumn oneHku:

"O1inuHo" - 3aaHue BBIITOJHEHO ITOJIHOCTEIO, 0€3 3aMeUYaHui

"Xopomo" - 3aganue BIMOJHEHO MOJHOCTHIO, HO UMEIOTCSI HECYIIECTBEHHBIC 3aMeYaHUsl

"V noBneTBOpUTENBHO" - 3a/JaHUE BBIIIOJIHEHO, HO UIMEIOTCSI CYILIECTBEHHBIE 3aMeUaHus, IIOBJIEKILINE
K HCBEPHOMY PEIICHUIO 3aaHuUs

"HeynoBierBoputenbHo" - 3aaHe HE BBIIIOJIHEHO
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Omnpenenenne BIaXXHOCTH BO3AyXa 10 ICUXPOMETPUYECKON Tabuie

ean:
- ONIPEACIIUTDH BJIIAKHOCTH BO3/IyXa IO TICUXPOMETPHIECKOMN TaOIHIIe

Boinosinus padory, Bel Oyaere:

ymemb:

- ¥V 1.1.01 anHanu3upoBaTh TEXHUYECKUE MPOEKTHI U JIPYTyl0 TEXHUYECKYIO JOKYMEHTALUIO IS
BbIOOpA MPOrPaMMHOT0 0OECTICUSHHUS AJISl CO3JaHHS MOJIENIN JIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacno3naBarh 3amady W/Wid MpooOsieMy B MpodhecCHOHATBLHOM H/WIM COIMAIBHOM
KOHTEKCTE,

- Y0 01.02 aHanu3upoBath 3a7a4y U/UiId IpoOJIeMY U BBICIATh €€ COCTaBHBIC YacTH,

- Yo 01.03 onpenensts 3Tanbl pelieHus 3ajauu;

- Yo 01.04 BeisiBiaATh ¥ 3pGEKTUBHO UCKATh MH(DOpPMAILINIO, HEOOXOIUMYIO JJIsl PElIeHUs 3aJa4u
W/WH IPOOIIEMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3yibTaT M MOCIEACTBUS CBOUX JCUCTBUH (CAMOCTOSITEIBHO WA C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensTh 3a1a4n A5 IOMCKA HH(DOpMAIH;

- Yo 09.06 unuTaTh, HOHUMATh U HAXOIUTh HEOOXOIUMbIC TEXHHUYECKHUE JAHHbIE U MHCTPYKIIHH B
PYKOBOJICTBax B JIt0OOM J0CTynHOM (opmare;

MarepuanabHoe odecrneyeHue:

Metoanyeckre yKa3zaHus IO BBITIOJTHEHUIO paOOThl, HHIUBHIYaIbHOE 3a/IaHUE.
Oo6opynoBanue: He TpeOyeTcs

3ananue:

Omnpenenenre BIaKHOCTh BO3/AyXa MO MCUXPOMETPUUYECKOM TabuIie

OCHOBHBIM METOJIOM U3MEPEHUS BIAXXHOCTU BO3/yXa IPH MOJOKHUTEIBHON TEMIIEpAType sSBISETCS
ncuxpomerpudeckuil. OnpeneneHue BIaKHOCTH OCYHIECTBIISIETCS MO MOKa3aHUSAM JBYX TEPMOMETPOB C
touHocThIO 0.1 rpagyc Llenscus. Oqun TepMoMeTp (Cyxoii) U3MepseT TeMIepaTypy BO3IyXa, a BTOPOM
TepMOMETp (CMOYEHHBINH) OOEpPTHIBAIOT CMOYEHHOW TKaHbIO, TaKMM OOpa3oM OH IOKa3bIBa€T CBOIO
COOCTBEHHYIO TEMIIepaTypy, 3aBHCSIIYI0 OT MHTEHCHBHOCTH HCIApPEHMs BOJABI C MOBEpXHOCTU. Yem
MEHBIIIE BOJISIHOTO apa B BO3JlyXe, TEM CHUJIbHEE HCIApEHUE C MOBEPXHOCTH CMOYEHHOTO TEPMOMETPA, U
TeM HIKe ero nokasaHus. CoOCTBEHHO, Takas CHCTeMa HU3 JBYX TEPMOMETPOB WU Ha3bIBaeTCs
HICUXPOMETP.

W3 pa3Hulpl NoKa3aHuii TEMIEpaTyp ONpPENESeTCs TEKYLIEE TaBJIE€HUE BOJSHOIO 1apa B BO3/1yXe
o dhopmyre
e=FE— A(t—1,)P
rae F'— nasnenne nachimenus IIPU TEMIIEPATYPE CMOUYEHHOTO TEPMOMETDPA,

— MOCTOSIHHAA IICUXpOMeTpa, npuHuMaemas pasHou 0.0007947,
P atMocdepHoe aaBienue, npuHuMaetcs paBHbiM 1000 rlla
{ — mokasamus cyxoro TepMomeTpa

ty MTOKa3aHUsI CMOYEHHOT'O0 TEPMOMETPA
N HakoHel, OTHOCUTENbHAs BIAXHOCTb BO3JyXa — 3TO COOTHOLIEHUE TEKYIIETO AAaBICHUSA K
JTABJICHUIO HACBIIECHUS IIPU TAHHOW TEMITepaType BO31yXa

Jnis  ompeaeneHus — BIAQKHOCTH — BO3JyXa  MOJB3YIOTCA  CHELUAIbHBIM  MPUOOPOM,
Ha3bIBaeMbIM nicuxpomerp. Ero paborta 3akimrouaercss B cienyomeM. J[Ba TepMomeTrpa MOKa3bIBAIOT
TEMIIEPATYpy CYXOro (KOMHATHOI'O BO3AYyXa) M BIIAJKHOIO BO3[yXa (BTOPOM TEPMOMETpP MOMELIEH BO



BIQKHYIO Mapio). PasHocTh  TemmepaTyp MeEXAy OTHMH TEPMOMETPAMH  OTPaKaeT BJIAKHOCTH
KOMHATHOTO BO31yXa. J[JIsi ompeaesacHrs BEIWYMHBI OTHOCHTEIBHON BIAKHOCTH BO3JyXa HMCIIOJIB3YIOT
IICUXPOMETPUYCCKYIO Ta0JIHILy, KOTOpas paboraer CJICTYIOIIUM o0Opa3oM:
1. B mepBoM cTOJ0LE HAXOAUM TEMIIEPATypy CyXxoro TepmMomerpa (B rpamycax Llembcus);
2. B MEpPBOM CTPOKE HAXOJUM PA3HOCTb TEMIEPATYpP MEXKIY CYXUM M BIKHBIM TEPMOMETPOM;
3. Ha MepeceYeHHMH HAMIEHHBIX CTPOK M3 IMEPBBIX ABYX IYHKTOB OyIeT yKa3aHa OTHOCHTEIbHAs
BJIAJKHOCTB BO34yXa IS JAHHBIX yCHOBHﬁ.

NMCUXPOMETPUHECKAA TABJIULIA

IToxkazaHmA PazHo cTE MOKa3aHILNT CYX0T0 I BIAKHOTO TEPMOMETPOB, “C

W [ 1 I 2 3 4 5 6 7 8 o | 10
&€ OTHOCHTeTIbHAA BTIaKHOCTE, %0
12 100| 89 78 68 57 48 38 29 20 11 -
13 100| 89 79 69 59 49 40 31 23 14 6
14 100 89 79 70 60 51 42 34 25 17 9
15 100 90 80 71 61 52 -+ 36 27 20 12
16 100 90 81 71 62 54 46 37 30 22 19
17 100 90 81 72 64 55 47 39 32 24 17
18 100| 91 32 73 65 56 49 41 34 25 20
19 100| 91 32 74 65 58 50 43 35 29 22
20 100| 91 83 74 66 59 51 44 37 30 24
21 100| 91 83 75 67 60 52 46 39 32 26
22 100 92 83 76 68 61 54 47 40 34 28
23 100{ 92 34 76 69 61 55 48 42 36 30
24 100| 92 84 77 69 62 56 49 43 37 31
25 100{ 92 34 74 70 63 57 50 44 38 33

ITopsinok BbINoJIHeHUs padoOThI:
1. O3HaKOMBTECH C 3aaHUEM U BBIIIOJIHUTE €TO0.
2. Odopmute pe3ynbTaThl pabOTHI.

®opma nmpeacTasJieHus pe3yJbTara:
Brmomaenune HHIUBUAYAJIbHOI'O 3aJIaHUA.

Kpurtepun onenkmn:

"OtnmraHo" - 3a1aHue BBITIOJTHEHO MTOJTHOCTRIO, 0€3 3aMeYaHni

"Xopomo" - 3agaHue BHIIOJIHEHO MOJTHOCTHIO, HO UMEIOTCSI HECYIIIECTBEHHBIE 3aMEYaHUs

"V noBieTBoputenbHO" - 3a/1aHKE BHIMOTHEHO, HO UMEIOTCSI CYIIIECTBEHHBIE 3aMEUaHus, TTOBJIEKIITNE
K HEBEPHOMY PEIICHHIO 3aaHUS

"HeynoBierBoputenbHo" - 3aaHNe HE BHINOJIHEHO
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I/ISY‘IGHI/IG H IIOBCpPKa razoaHajin3daropa JJisd ONpCACICHUA COACPIKaHNA KUCTIOPpOAa B IIPOAYKTax
CropaHus

Leab padoThl: 03HAKOMUTHCS C MIPUHIMIIOM T'a30aHAIM3ATOPA, IPOU3BECTH MOBEPKY MpHrbopa.

BbinosinuB padory, Bol Oyaere

yMeTb:

- ¥V 1.1.01 anHanu3upoBaTh TEXHUYECKUE MPOEKTHI U JIPYTyI0 TEXHUYECKYIO JOKYMEHTAIUIO ISt
BbIOOpA MPOrPaMMHOT0 0OECTICUSHHUS AJISl CO3JaHHS MOJIENIN JIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacno3naBarh 3amady W/Wid MpooOsieMy B MpodhecCHOHATBLHOM H/WIM COIMAIBHOM
KOHTEKCTE,;

- Y0 01.02 aHanu3upoBath 3a7a49y U/WiId IPOOJIEMY U BBIICIATh €€ COCTAaBHBIC YaCTH,

- Yo 01.03 onpenensts 3Tanbl pelieHus 3ajauu;

- Yo 01.04 BeisiBiaATh ¥ 3pGEKTUBHO UCKATh MH(DOpPMAILINIO, HEOOXOIUMYIO JJIsl PElIeHUs 3aJa4u
W/WH IPOOIIEMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3yiabTaT M TOCIHEACTBUS CBOUX JACHCTBUU (CaAaMOCTOSATEIBHO WM C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensTh 3a1a4n A5 IOMCKA HH(DOpMAIH;

- Yo 03.01 ompenensiTh  axkTyaJlbHOCTh  HOPMAaTHUBHO-TIPABOBOM  JTIOKYyMEHTallUd B
podeccCHOHATLHOM IeATEIIBHOCTH;

- Y0 04.03 sppexTuBHO paboTaTh B KOMaH/E;

- Yo 05.01 rpamMoTHO M3Iarath CBOM MBICIH M OGOPMIIATH AOKYMEHTHI IO MPO(ECcCHOHATBHOM
TEMaTHKEe Ha TOCYJapCTBEHHOM SI3BIKE;

- Yo 09.06 unTaTh, HOHUMATh U HAXOJIUTh HEOOXOJUMbIE TEXHUUECKHUE JAHHbIE U MHCTPYKIHUH B
PYKOBOJICTBax B JIT0OOM JOCTymHOM (dopmare;

OobopyaoBaHue:
ITanens «I'a30BBINM aHATH3Y;

3aganue:
O3HaKOMUTHCSA C TPUHITUTIOM paOOThI Ta30aHATN3ATOPA VISl OTIPEEIICHHS COJIEPKaHUs KUCIOpoaa
B MIPOJyKTax cropanus. [Ipoussectu moBepky mpubdopa.

IHopsaok BbINOJIHEHUS PA0OTHI:

1 TloaroTOBUTH YCTAaHOBKY ISl paOOTHI.

3 BKJIIOUUTH CTEH]I.

4 IIpon3BecTy U3MEpEHUs

5 3adukcupoBath pe3yabTaT padOThI B OTUETE

dopma npeacTaBJieHus pe3yabTaTa:
Otyet no nabopaTopHOit paboTe

Kpurepum ounenku:

"O1inuHo" - 3aaHue BBIIIOJIHEHO MTOJIHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3a1aHne BBIIOIHEHO MMOJTHOCTHI0, HO UMEIOTCS HECYIIIECTBEHHBIE 3aMEYaHUS

"Y noBneTBOpUTENBHO" - 3aJaHUE BBIIIOJIHEHO, HO UIMEIOTCSI CYIIECTBEHHBIE 3aMEUaHus, IIOBJIEKIINE
K HEBEPHOMY PEIICHHIO 3aJaHUS

"HeynosierBoputenbHo" - 3aaHNe HE BBIIIOJIHEHO
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W3yuenme paboThl CUTHATIM3ATOPA COJACPKAHUS METaHA B BO3IyXeE
Ilesqb padoThI: 03HAKOMUTHCS C PUHIIUIIOM PaOOTHI CUTHAIHM3ATOpPA

Boinosinus padorty, Bel Oynere

yMeTb!

- ¥ 1.1.01 ananu3upoBaTh TEXHUYECKUE IPOEKTHl U JPYI'yI0O TEXHUYECKYIO TOKYMEHTALHUIO IS
BBIOOpA MPOrPaMMHOT0 OOeCIIeUeHus i CO3AaHMsI MOJEIU 2JIEMEHTOB CUCTEM aBTOMAaTU3alUU

- Yo 01.01 pacmosnaBare 3amady w/wim mpobieMy B NMPOPECCHOHATBHOM W/WIH COIUAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBats 33134y W/HIK NpoOIeMy U BBIICIATH €€ COCTABHBIC YaCTH;

- Y0 01.03 onpenensiTe 3Tanbl peuieHus 3a/1auu;

- Yo 01.04 BoisiBnATh ¥ 3PPEeKTHBHO UCKATh HH(OPMAIIHIO, HEOOXOJUMYIO ISl PEIICHHS 3a1a4H
W/WI TTPOOJIEMBI,

- Y0 01.05 cocTaBigTh IUIaH JCHCTBHIA;

- Yo 01.09 ouenuBatrh pe3ynpTaT U MOCIEACTBHS CBOUX JEHCTBUM (CaMOCTOSITENILHO WU C
MTOMOIIIbIO0 HACTABHUKA);

- Y0 02.01 onpenensats 3a1a4uu JIsl IOUCKa HHGOPMAIIHIH;

- Yo 03.01 ompenensiTh  axkTyalbHOCTh  HOPMAaTUBHO-NPAaBOBOM  JIOKyMEHTalUH B
npodeccnoHaNbHOMN eATENbHOCTH;

- Y0 04.03 sppexTuBHO paboTaTh B KOMAH/IE;

- Yo 05.01 rpaMOTHO H3/naraTb CBOM MBICIH M O(DOPMIIATH TOKYMEHTHI MO MpodeccruOHAIbHON
TEMAaTHUKE Ha TOCYIapPCTBEHHOM SI3BIKE;

- Yo 09.06 unuTaTh, HOHUMATh U HAXOJUTh HEOOXOIUMbIC TEXHHUUYECKHUE TAHHbIE U MHCTPYKIIHH B
PYKOBOJICTBaxX B JITOOOM JOCTYITHOM ¢opmare;

O6opyaoBanue:
ITanens «I"a30BEINM aHATH3Y;

3ananmue:
O3HaKOMUTKCS C MPUHITUIIOM CUTHANIM3aTOpa COJIepKaHus MeTaHa B Bo3yxe. [IponsBectu Hanmaaky
npubopa.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1 [ToAroTOBUTH YCTAaHOBKY AJISl paOOTHI.

3 BKIIFOYUTE CTEHII.

4 TIpousBecTu U3MepeHus

5 3adukcupoBaTh pe3yiabTaT pabOThI B OTYETE

®opma npeacraBiaeHus pe3yJabTara:
Otuer no nabopaTopHoit paboTe

Kpurtepun onenkmn:

"OTtanuHo" - 3aJjaHKE BBIIOJIHEHO MOJHOCTEIO, 0€3 3aMeUaHuil

"Xopoo" - 3a1aHne BBIMOIHEHO MOTHOCThIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUsI

"V noBneTBopUTENBHO" - 3aJaHHUE BBIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHBIE 3aMEUaHMSsl, TOBJIEKIIINE
K HEBEPHOMY PEILLIECHUIO 3aJaHusl

"HeynoBnerBopurenpHO" - 3a/1aHHE HE BBIITOJIHEHO



Tema: 1.3
TunoBbie 3JIeMEHTHI CHCTEM ABTOMATHYECKOT0 KOHTPOJISI MEXAHHYECKHX BEJIHYMH H HX
XapaKTePUCTUKH

IMpakTnyeckoe 3ansiTue Ne 16

Ananu3 cnoco00B U3MEpPEeHHsI MacChl MaTepHaia B OyHKepe Ui Ha TPAHCIIOPTEPHOM JICHTE

Hean:
- MIPOU3BECTH aHAIU3 CIIOCOOOB U3MEPEHHS MacChl MaTepuasa B OyHKepe WM Ha TPaHCIOPTEPHON
JIEHTE

Bbinosinus padory, Bel Oyaere:

ymembs:

-V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JAPYIyID TEXHUYECKYIO JTOKYMEHTALMIO IS
BbIOOpA MPOTrPaMMHOT0 OOECTICUSHHUST AJISl CO3AaHHS MOJIENIN DJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacmnosnaBate 3amady w/wid mpobiemMy B NpOPEecCHOHAIBHOM W/WIH COIMAIIEHOM
KOHTEKCTE;

- Y0 01.02 ananu3upoBath 3aavy U/WIKd MpoOIeMy U BBIACIATH €€ COCTaBHBIC YacTH;

- Yo 01.03 onpenensts 3Tanbl pelieHus 3aauu;

- Yo 01.04 BeisiBiaATh ¥ 3pGEKTUBHO UCKATh MH(DOpPMAILIMIO, HEOOXOAUMYIO JIJIsl PEIIeHUs 3aJa4u
W/WH pOOJIEMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3yiabTaT M TOCIEIACTBUS CBOUX MACHCTBUU (CaAaMOCTOATENHHO WIH C
MTOMOIIbIO0 HACTABHUKA);

- Y0 02.01 onpenensaTs 3a1a4n s IOMCKA HH(DOpMAIH;

- Yo 09.06 unuTaTh, HOHUMATh U HAXOJIUTh HEOOXOJUMBbIE TEXHHUECKHUE JAHHbIE U MHCTPYKIIMH B
PYKOBOJICTBax B JIT0OOM JOCTYITHOM opmare;

MaTtepuajibHoe o0ecneyeHue:

Metoanueckue ykazaHHs [0 BBITIOJIHEHUIO paOOThl, MHIUBHYyaJIbHOE 3a/1aHUE.

O0opynoBanme: He TpeOyeTcs

3aganue:

[TpousBecTn aHaM3 CIOCOOOB U3MEPEHHUST MacChl MaTepralia B OyHKepe MM Ha TPAHCTIOPTEPHOM
JIEHTE TI0 UHIUBUAYAJIbHOMY 33JJaHHIO.

ITopsinok BbINoOJIHEHUs padoOThI:
1. O3HaKOMBTECH C 3aJaHHEM U BBITIOJHHUTE €TO.
2. Odopmute pe3ynbTaThl padOTHI.

®opma nmpeacTasJieHus! pe3yJbTara:
Brmomaenne HHAWBUAYAJIbHOI'O 3aJIaHUA.

Kpurtepun onenkmn:

"OTtanuHo" - 3aJjaHKE BBIIOJIHEHO MOJIHOCTEIO, 0€3 3aMeUaHuil

"Xopomo" - 3a1aHne BBITOIHEHO MOTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUS

"V noBneTBopuTENBHO" - 3aJJaHUE BBIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIC 3aMEUYaHMts, TOBJIEKIIINE
K HEBEPHOMY PEILLIECHUIO 3aJaHusl

"HeynosnerBopurenpHO" - 3a/1aHHE HE BBIITOJIHEHO
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DKCHEepUMEHTAITBHOE OIPEICIICHUE XapaKTEPUCTHK cpabaThiBaHMs OCCKOHTAKTHBIX JTATYHMKOB-
BBIKJIFOYATEIEN

Llesb paGoThI: 03HAKOMUTHCS C IPUHIUIIOM PAOOTHI OECKOHTAKTHBIX JATYMKOB-BBIKITIOUATEINCH

Boinosinus padorty, Bel Oynere

yMeTb:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE IPOEKTHl U JPYI'yI0 TEXHUYECKYIO TOKYMEHTALUIO IS
BBIOOpA MPOrPaMMHOT0 OOecrieueHus AJis CO3AaHUsI MOJIETU 2JIEMEHTOB CUCTEM aBTOMAaTU3allUU

- Yo 01.01 pacmo3naBare 3amady w/wim mpobieMy B NMPOPECCHOHATBHOM W/WIH COIUAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBars 3aa4y W/WiM Npo0IeMy U BBIICIATH €€ COCTaBHBIC YaCTH;

- Y0 01.03 onpenensith 3Tanbl peluieHus 3a/1auu;

- Yo 01.04 BoisiBnATh ¥ 3PPEeKTHBHO UCKaTh HHOOPMAIHIO, HEOOXOJUMYIO Il PEIICHHsS 3a1a4H
W/WIY TTPOOJIEMBI,

- Y0 01.05 cocTaBigTh IUIaH JCHCTBHIA;

- Yo 01.09 ouenuBarh pe3ynbTaT M IOCIEIACTBUS CBOUX JEUCTBUN (CaMOCTOSATENBHO WM C
MTOMOIIIbIO HACTABHUKA);

- Y0 02.01 onpenensats 3aa4uu JUIsl IOUCKa HHGOPMAIIHH;

- Yo 03.01 ompenensiTh  axkTyalbHOCTh  HOPMAaTUBHO-NPAaBOBOM  JIOKyMEHTalUW B
npodeccnoHanbHOMN e TENbHOCTH;

- Y0 04.03 a¢ppexTuBHO paboTaTh B KOMaH/IE;

- Yo 05.01 rpaMOoTHO M3naraThb CBOM MBICIH M O(DOPMIIATH JOKYMEHTHI MO MPOQeccHOHANIbHON
TEMAaTHUKE Ha TOCYIaPCTBEHHOM S3BIKE;

- Yo 09.06 unuTaTh, HOHUMATh U HAXOJIUTh HEOOXOJUMBbIE TEXHHUECKHUE JAHHbIE U MHCTPYKIIMH B
PYKOBOJICTBax B JITOOOM JOCTyITHOM dopmare;

Od6opynoBanmue:

KoMmnexkt tHmoBoro na6opaTopHor0 O60py,I[OBaHI/I$I «OCHOBBI aBTOMAaTu3aluu IIPOU3BOACTBA»
OAII1-C-P

3ananmue:
W3yunts mpuHiun paboTel OECKOHTAKTHOTO JaT4MKa —  BbIKIo4arens. OmnpenenuTtsb
XapaKTCpI/ICTI/IKI/I Cpa6aTI)IBaHI/I5[ JOATYUKA-BBIKJIFOYATCIIA.

IMopsiiok BbINOJIHEHHS PA0OTHI:

1 IToAroTOBUTH YCTAaHOBKY 7Sl paOOTHI.

3 BKJIFOYUTE CTEH]T.

4 TIpousBecTu U3MepeHus

5 3adukcupoBaTh pe3yiabTaT pabOThI B OTYETE

®opma npeacraBiaeHus pe3yJabTara:
Otuer no nmabopaTopHOit paboTe

Kpurtepun onenkmn:

"OtnmraHo" - 3a1aHUe BBITIOJTHEHO MTOJHOCTHIO, 0€3 3aMeYaHni

"Xopoo" - 3a1aHne BBIOIHEHO MOTHOCThIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUsI

"V noBnerBopUTENBHO" - 3aJaHHUE BBIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIC 3aMEUYaHMs, TOBJIEKIIINE
K HEBEPHOMY PEILIEHUIO 3aaHusl

"HeynosnerBoputenbHo'" - 3ajaHie HE BBITTOJIHEHO
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Ananuz pa6OTBI AHaAJIOT'OBOI'0O JaT4YHKa I10JIOXKCHUA
He.ﬂb paﬁoTbR O3HAKOMHUTLCS C IIPUHIUIIOM pa6OTH OECKOHTAKTHBIX ,Z[aT‘lHKOB'BBIKHIO‘IaTCJIeﬁ

BbinosinuB padory, Bol Oyaere

yMeTb:

- ¥V 1.1.01 anHanu3upoBaTh TEXHUYECKUE MPOEKTHI M JAPYryI0 TEXHUYECKYH) JTOKYMEHTALMIO IS
BbIOOpA MPOrPaMMHOT0 0OECTICUSHHUS AJISl CO3JaHHS MOJIENIN JIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacno3naBarh 3amady W/Wid MpooOsieMy B MpodhecCHOHATBLHOM H/WIM COIMAIBHOM
KOHTEKCTE,;

- Y0 01.02 aHanu3upoBath 3a/1a9y W/WIH MPOOJIEMY U BBIICTATh €€ COCTAaBHBIC YaCTH,

- Yo 01.03 onpenensts 3Tanbl pelieHUs 3a7auu;

- Yo 01.04 BeisiBiaATh ¥ 3pGEKTUBHO UCKATh MH(DOpPMAILINIO, HEOOXOIUMYIO JJIsl PElIeHUs 3aJa4u
W/WH IPOOIIEMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3yiabTaT M TMOCIEACTBUS CBOUX ICHCTBUM (CAMOCTOSTEIIBHO WM C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensTh 3a1a4n A5 IOMCKA HH(DOpMAIH;

- Yo 03.01 ompenensiTh  axkTyaJlbHOCTh  HOPMAaTHUBHO-TIPABOBOM  JTIOKYyMEHTallUd B
podeccCHOHATLHOM IeATEIIBHOCTH;

- Y0 04.03 sppextuBHO paboTaTh B KOMAH/IE;

- Yo 05.01 rpamMoTHO M3lIarath CBOM MBICIH M OGOPMIIATH AOKYMEHTHI IO MPO(ECcCHOHATBHOM
TEMaTHKEe Ha TOCYJapCTBEHHOM SI3BIKE;

- Yo 09.06 unTaTh, HIOHUMATh U HAXOJUTh HEOOXOJUMbIE TEXHUUECKHUE JAHHBbIE U MHCTPYKLHMH B
PYKOBOJICTBaxX B JIFOOOM JIOCTYIHOM (opmare;

OobopynoBanmue:
KomruiekT tumnoBoro jaboparopHoro obopynoBaHus «OCHOBBI aBTOMATH3AIMH TPOM3BOACTBA»
OAII1-C-P

3ananmue:
N3yunth npuHImI paboThl aHAIOTOBOTO AATYHKA TOJIOKEHUS

IHopsaok BbINOJIHEHUS PA0OTHI:

1 TloaroTOBUTH YCTAaHOBKY ISl paOOTHI.

3 BKJIIOUUTH CTEH]I.

4 IIpon3BecTy U3MEPEHUs

5 3adukcupoBath pe3yabTaT padOThI B OTUETE

dopma npeacTaBJieHus pe3yabTaTa:
Otyet no nabopaTopHOit paboTe

Kpurepum ounenku:

"O1nnuHo" - 3aaHue BBIIIOJIHEHO MTOJIHOCTEIO, 0€3 3aMeYaHui

"Xopomo" - 3a1aHe BBIITOIHEHO MMOJTHOCTHIO, HO UMEIOTCS HECYIIIECTBEHHBIE 3AMEYaHUS

"V noBneTBOpUTENBHO" - 3aJaHUE BBIIOJIHEHO, HO UIMEIOTCSI CYIIECTBEHHBIE 3aMEUaHus, IIOBJIEKIINE
K HEBEPHOMY PELICHHIO 3aJaHUS

"HeynosierBoputenbHo" - 3aaHNe HE BBIIOIHEHO



Tema: 1.4
TumnoBble 3jieMeHTHI BO3/1elCTBHS HA MPOIECC B CHCTEMAX aBTOMATHYECKOT0 YIIPaBJIeHHUs U UX
XapPaKTePUCTUKH

IMpakTnyeckoe 3ansiTue Ne 17

W3yueHne XxapakTepUCTHK ITyCKaTesi 0eCKOHTAKTHOTO PEBEPCUBHOIO

Hean:
- U3YYUTh XapaKTEPUCTUKHU MTycKaTelsi 0ECKOHTAKTHOTO PEBEPCUBHOTO

Beinosinus patdory, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE IPOEKTHl U JPYIyI0 TEXHUYECKYIO JTOKYMEHTALMIO JJIs
BBIOOpA MPOTrPaMMHOTO OOeCieueHus I CO3AaHUsI MOJIETU JIEMEHTOB CUCTEM aBTOMAaTU3alluU

- Yo 01.01 pacro3naBare 3amady w/wid mpodieMy B NMPOPECCHOHATBHOM W/WIH COIUAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBats 3a1a4y W/HIM TPOOIEMY U BBIJICIATH €€ COCTaBHBIC YACTH;

- Y0 01.03 onpenensath 3Tanbl peuieHus 3aj1auu;

- Yo 01.04 BoisiBnaTh ¥ 3PPEeKTHBHO UCKATh HH(OPMAIIHIO, HEOOXOJUMYIO Il PEIICHHS 3a1a4H
W/WIM TTPOOJIEMBI,

- Y0 01.05 cocTaBigTh IUIaH JCHCTBHI;

- Yo 01.09 ouenuBarh pe3ynbTaT U IMOCIEACTBUS CBOUX JACUCTBUN (CaMOCTOATEIBHO WM C
MTOMOIIIbIO0 HACTABHUKA);

- Y0 02.01 onpenensats 3a1a4uu JIsl IOUCKa HHGOPMAIIHH;

- Yo 09.06 unTaTh, HIOHUMATh U HAXOJUTh HEOOXOJUMbIE TEXHUUECKHUE JAHHBbIE U MHCTPYKLHMH B
PYKOBOJICTBaxX B JIFOOOM JIOCTYIHOM (opmare;

MatepuajbHoe obecnieyeHue:

MeTOI[I/ILIGCKI/Ie YKa3aHHus 110 BBIITOJIHCHHUIO pa60T51, HHIAWBUAYAJIBHOC 3aJIaHUC.
O0opynoBanue: He TpeOyeTCs

3aganue:

[Tpou3sBecTH aHAIN3 XapaKTEPUCTUK ITycKaTesss OECKOHTAaKTHOI'O PEBEPCUBHOTO.

ITopsinok BbINoOJIHeHUs padoOThI:
1. O3HaKOMBTECH C 3aJJaHUEM | BBHITIOJIHHUTE €TO.
2. Odopmute pe3ynbTaThl pabOTHI.

®opma nmpeacTasJieHusi pe3yJbTarTa:
Brmomaenne HHAUBHUAYAJIbHOI'O 3aJIaHUA.

Kpurtepun onenkmn:

"OTtanuHo" - 3aJjaHKE BBIIOJIHEHO MOJHOCTEIO, 0€3 3aMeUaHuil

"Xopoo" - 3a1aHne BBIOIHEHO MOTHOCThIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUSI

"V noBnerBopuTENbHO" - 3aJaHNUE BHIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIC 3aMEUYaHMts, TOBJIEKIIINE
K HEBEPHOMY PEILLIECHUIO 3aJaHusl

"HeynosnerBopurenpHO" - 3a/1aHHE HE BBIITOJIHEHO
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I/IsyquI/Ie PaCXOJHBIX XapaKTECPUCTUK 3aCJIOHOK

Hean:
- U3YYUTh PACXOJIHBIC XaPAKTEPUCTUK 3aCITOHOK

Beinosinus padory, Bel Oyaere:

ymembs:

- ¥ 1.1.01 aHanu3upoBaTh TEXHUYECKUE NPOEKTHl U JPYI'yI0 TEXHUYECKYIO TOKYMEHTALHUIO IS
BBIOOpA MPOrPaMMHOT0 OOECIIeUeHuUs 1JIs CO3aHMs MOZEIN 3JIEMEHTOB CUCTEM aBTOMATU3allUU

- Yo 01.01 pacmo3naBare 3amady w/wim mpobieMy B NMPOPECCHOHATBHOM W/WIH COIUAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBars 3a1a4y W/HIK NPoOIEeMy U BBIICIATH €€ COCTABHBIC YaCTH;

- Y0 01.03 onpenensith 3Tanbl peuieHus 3a/1auu;

- Yo 01.04 BoisiBnATh ¥ 3PPEeKTHBHO UCKaTh HHOOPMAIHIO, HEOOXOJUMYIO Il PEIICHHsS 3a1a4H
W/WIY TTPOOJIEMBI,

- Y0 01.05 cocTaBigTh IUIaH JCHCTBHIA;

- Yo 01.09 ouenuBatrh pe3ynbTaT U MOCIEACTBHS CBOUX JEHCTBUN (CAMOCTOSITENIBHO WU C
MTOMOIIIbIO HACTABHUKA);

- Y0 02.01 onpenensats 3a1a4uu 1uIsl IOUCKa HHGOPMAIIHH;

- Yo 09.06 unTaTh, HIOHUMATh U HAXOJIUTh HEOOXOJUMbIE TEXHUUECKUE JAHHbIE U MHCTPYKIHUH B
PYKOBOJICTBaX B JJF0OOM JOCTYIHOM (opMarTe;

MarepuajbHoe obecneyeHne:
MGTOI[I/I‘-IeCKI/Ie YKa3aHHus 110 BBIITOJIHCHHUIO pa6OTI)I, HHIUWBUAYAJIBbHOC 3aJaHHUC.
O0opynoBanue: He TpeOyeTCs

3aganue:
W3y4unTh pacXoHBIX XapaKTEPUCTUK 3aCIOHOK. [IpOon3BecTH BBIOOD 3aCIIOHKHU JIJIsI 33]aHHOTO
TpyOomnpoBoJa.

ITopsinok BbINoJIHeHUs padoOThI:
1. O3HaKOMBTECH C 3aJaHHEM U BBITIOJHHUTE €TO.
2. Odopmute pe3ynbTaThl pabOTHI.

®opma mpeacTaBieHus pe3yJbTarTa:
Brmomaenue HHAWBHUAYAJIbHOI'O 3aJIaHUA.

Kpurtepun onenkmn:

"OTtanuHo" - 3aJjaHKE BBIIOJIHEHO MOJHOCTEIO, 0€3 3aMeUaHuil

"Xopowo" - 3a1aHne BBIMOIHEHO MOTHOCThIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUsI

"V noBnerBopuTENBHO" - 3aJaHHUE BBIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHBIE 3aMEUaHMs, TOBJIEKIIINE
K HEBEPHOMY PEILLIECHUIO 3aJaHusl

"HeynosnerBopurenpHO" - 3a/1aHHE HE BBIITOJIHEHO
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DKCIEpUMEHTAJIBHOE OIIPEIEIIEHUE XapaKTEPUCTUK UCIIOIHUTEIBHOr0 Mexanu3ma tuina MO0

Lean padoThl: 03HAKOMUTHCS C IPUHIIUIIOM PaOOTHl MEXaHU3Ma JIEKTPOHHOTO 0JIHOOOOPOTHOTO,
OTIPEACTUTh €r0 TEXHUUECKHUE XapaKTePUCTUKU

BbinosinuB padory, Bol Oyaere

yMeTb!

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JAPYIYI0 TEXHUYECKYIO JOKYMEHTAIUIO IS
BbIOOpa MPOrPaMMHOT0 0OECTICYSHHUS AJIsl CO3/IaHHSI MOJIEIIH DJIEMEHTOB CUCTEM aBTOMATU3ALIUU

- Yo 01.01 pacno3naBarh 3amady W/Wid MpooOsieMy B MpodhecCHOHATBLHOM H/WIM COIMAIBHOM
KOHTEKCTE;

- Y0 01.02 aHanu3upoBath 3a7a49y U/WiIM Ipo0JIeMy U BBIICIATh €€ COCTaBHBIC YacTH;

- Y0 01.03 onpenensts 3Tanbl pelieHus 3a7auu;

- Yo 01.04 BeisiBiaATh ¥ 3pGEKTUBHO UCKATh MH(DOpPMAILINIO, HEOOXOIUMYIO JJIsl PElIeHUs 3aJa4u
W/WH IPOOIIEMBL;

- Yo 01.05 cocTaBiaTh miaH ACHCTBUH;

- Yo 01.09 omnenuBarh pe3ynbTaT M MOCIEACTBUS CBOUX JCUCTBUH (CaMOCTOSITEIBHO WU C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 onpenensaTh 3a1a4n s IOMCKA HH(DOpMAIH;

- Yo 03.01 ompenensiTh  axkTyaJlbHOCTh  HOPMAaTHUBHO-TIPABOBOM  JTIOKYyMEHTallUd B
podeccCHOHATLHOM IeATEIIBHOCTH;

- Y0 04.03 sppextuBHO paboTaTh B KOMAH/IE;

- Yo 05.01 rpamMoTHO H3/1arath CBOM MBICIH M O(OPMIIATH JOKYMEHTHI IO MPO(eCcCHOHATBEHON
TEMaTHKEe Ha TOCYJapCTBEHHOM SI3BIKE;

- Yo 09.06 unTaTh, HOHUMATh U HAXOJIUTh HEOOXOJUMbIE TEXHUUECKHUE JAHHbIE U MHCTPYKIHUH B
PYKOBOJICTBax B JITOOOM JOCTYITHOM opmare;

OdbopynoBanmue:
Kommekt tumoBoro nabopatopHoro obopynoBaHusi «OCHOBBI aBTOMATH3aIlMU IPOU3BOJICTBAY
OAII1-C-P

3ananmue:
O3HAaKOMUTKCS C MPUHITUTIOM PabOTHI MEXaHU3Ma JIEKTPOHHOTO OJJHOOOOPOTHOTO, OMPEEIIUTh €ro
TEXHHUYCCKUC XapaKTepI/ICTI/IKI/I

IMopsiiok BbINOJIHEHUS PA0OTHI:

1 IToAroTOBUTH YCTAaHOBKY 7Sl paOOTHI.

3 BKJIFOYUTE CTEH]T.

4 TIpousBecTu U3MepeHus

5 3adukcupoBaTh pe3yiabTaT pabOThI B OTYETE

®opma npeacraBiaeHus pe3yJabTara:
Otuer no nmabopaTopHOit paboTe

Kpurepun onenkmn:

"OTtanyHo" - 3aJjaHKE BBIINOJIHEHO MOJHOCTEIO, 0€3 3aMeUaHuil

"Xopoo" - 3a1aHne BBIMOIHEHO MOTHOCThIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEUaHUsI

"V noBnerBopuTENBHO" - 3aJaHUE BBHIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIC 3aMEUYaHMtsl, TOBJIEKIIINE
K HEBEPHOMY PEILECHUIO 3aaHus

"HeynosnerBoputenbHo'" - 3ajaHie HE BBITTOJTHEHO
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