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ocHOBe paboueil mporpammbl npodeccuonanbHoro moayns IIM.01 «Pa3paGoTka m KOMITBIOTEpHOE
MOJENUPOBAHUE DJIEMEHTOB CHCTEM aBTOMATU3allMM C YYETOM CHEeUU(UKH TEXHOJOTHYECKUX
MIPOLIECCOBY.

ConeprkaHne MPaKTUYECKUX M JTa00OpaTOpHBIX pabOT OPUEHTUPOBAHO HA IMOJIOTOBKY OOYJarOIIMXCS K
ocBoeHnio Buna AestenbHocT BJ[ 1 OcymiecTBisiTe pa3pabOTKy M KOMIIBIOTEPHOE MOJEIUPOBAHHE
AJIEMEHTOB CHUCTEM aBTOMATHU3AIMU C YYETOM CHEHU(UKH TEXHOJOTUYECKUX IPOILIECCOB MPOrPaMMbI
MOJITOTOBKM ~ CIICIIUATIMCTOB cpeaHero 3BeHa 1o crermaibHoctd  15.02.14 OcHaieHue cpeacTBaMu
aBTOMATHU3allMl TEXHOJIOTUYECKUX TMPOIECCOB M TMPOU3BOACTB (MO OTpaciasiM) U  OBJAJCHHIO
PO eCCUOHATBHBIMUA KOMIIETEHITHSM.
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1 BBEJAEHHUE

BaxHyto yacTb TeopeTHueckoil U mpodecCHoHaILHON MPAKTHYECKOW MOATOTOBKU OOyYaromUXCs
COCTABJIAIOT IPAKTUYECKUE U TAOOPATOPHBIE 3aHATHSI.

CoctaB u cojepkaHHe MPAKTUYECKUX W JIAOOPATOPHBIX 3aHATUN HANpaBJIEHbl HA PEaTH3aIHIO
@denepalibHOTO TOCYJapCTBEHHOIO 00pa30BaTEIbHOTO CTaHJApTa CPEIHEro MpoQeccrOHANIbHOIO
oOpa3oBaHUsI.

Benymelt  1uaakTMuecKOW — LIENBIO  MPAKTUYECKUX — 3aHATUH  sBisieTcs  (OpMUpOBaHUE
po(hecCHOHATBHBIX MPAKTHUYECKUX YMEHHUH (YMEHHI BBITIOJIHATH ONpEeSICHHBIE JCWCTBUS, ONEpalnHy,
HEOOXOIMMBIE B TOCIEIYIONIEM B MPO(eCCHOHANBHON AEATENFHOCTH), HEOOXOANMBIX B TIOCIIEIYIOIEH
y4eOHOM e TeTbHOCTH.

Benymelt aunakTUyecKod 1enbi0  JIa0OPAaTOPHBIX 3aHATUM  SIBISIETCA  OKCIIEPUMEHTAIBHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBerctBuu ¢ paboueit nporpammoii [IM.01 Pa3paboTka ¥ KOMIBIOTEPHOE MOJEIUPOBAHHE
AJIEMEHTOB CHCTEM aBTOMATHU3allMM C YYETOM CHeUMPUKU TexHosoruueckux mnpoueccor, MJIK.01.01
CpenctBa aBTOMAaTH3allMd TEXHOJOTHYECKUX IMPOIECCOB M MPOU3BOJCTB MPEAYCMOTPEHO NPOBEACHUE
MIPaKTUYECKUX U JTJAOOPATOPHBIX 3aHATHI.

B pe3ynbraTe uX BBINOJIHEHUS, 00ydatoIUics JOJDKEH:

ymemu:

VYV 1.1.01 ananu3upoBaTh TEXHUYECKHE IPOEKTHl M JAPYTYI0 TEXHUYECKYIO JTOKYMEHTALWIO IS
BBIOOpA MPOTrpaMMHOT0 0OecrieueHus Ui CO3JaHHsl MOJETU 3JIEMEHTOB CUCTEM aBTOMAaTU3alluu

Yo 01.01 pacmo3HaBaTe 3amady W/uiau mpoOiemMy B MpodeCcCHOHATHPHOM W/WIH COIMAIIBHOM
KOHTEKCTE;

VYo 01.02 ananu3upoBaTh 3a7a4y U/ MU MPoOIeMY U BbLAETATH €€ COCTaBHbIE YaCTH;

VYo 01.03 onpenensTe dTalbl peuieHus 3a1a4H;

Yo 01.04 BersBasasTh U 3PPEKTUBHO MCKAaTh HHPOPMAIMIO, HEOOXOAUMYIO I pEUICHUs 3aaud
W/Aiv Ipo0JIeMBI;

Vo 01.05 coctaBnsATh IIaH JCHCTBHIA;

VYo 01.09 onieHuBaTh pe3yynbTaT U MOCIEACTBUS CBOMX JCHCTBUM (CaMOCTOSTEIHHO HUITH C TIOMOIIBIO
HaCTaBHUKA);

VYo 02.01 onpenensate 3ama4u s MOUCKa MHPOPMAIIUH;

VYo 03.01 onpenensth akKTyaabHOCTh HOPMATHUBHO-TIPABOBOM JOKYMEHTAIMH B MPOGECCHOHATBHOM
NEeSTENbHOCTH;

VYo 04.03 adpexTuBHO paboTaTh B KOMaHIIE;

Yo 05.01 rpamMOoTHO H31aratb CBOM MBICIM M O(QOPMIIATH JOKYMEHTHI IO MPOGeCCHOHATBHOU
TEMAaTHKE Ha TOCYIapCTBEHHOM SI3BIKE;

Yo 09.06 uutaTh, MOHUMATh U HAXOJUTh HEOOXOJWMBbIE TEXHMYECKUE JAHHBIE M MHCTPYKIHUU B
PYKOBOJICTBAaX B JIIOOOM JOCTYITHOM (opMarTe;

ConepxaHue NPaKTMYECKMX M JIA00paTOPHBIX 3aHATUN OPUEHTHPOBAHO Ha (OPMHUPOBAHHME OOIIMX
KOMIIETEHIIUI 10 Mpo(heCCHOHAIBHOMY MOJIYIIIO MPOrpaMMbl OATOTOBKU CHELMAIUCTOB CPEAHErO 3BEHA IO
CIIELIMATIBHOCTH U OBJIAZICHUIO HPOHecCUoHanbHbIMU KOMREMEHYUAMU.

IIK 1.1 OcymecTBisTh aHAIN3 UMEIOIIMXCS PEeLIeHUH A BBIOOpa MPOrpaMMHOIO oOecredeHus
IUIL CO3/1aHUSl M TECTUPOBAHUS MOJIENU JIEMEHTOB CHUCTEM aBTOMAaTH3allMd HAa OCHOBE TEXHUYECKOTO
3aJlaHusl.

A Takxe GOPMHUPOBAHUIO 0OU4UX KOMNEMEHYUIL.

OK 0l Beibupats crmocoObl perieHdst 3a7a4 MPO(ECCHOHANBHON JEITEIbHOCTH MPUMEHUTEIBHO K
PAa3JIMIHBIM KOHTCKCTAM

OK 02 Hcnonb30BaTh COBpeMEHHBIE CPEJICTBA NMOMCKA, aHAJIM3a U UHTEpIpeTaluu HHGOpMaIK 1
MH(GOpPMAIMOHHbIE TEXHOJIOTUH JUIs BBITIOJIHEHHS 33]ja4 MPO(EeCCHOHATBHOMN eATeIbHOCTH



OK 03 IInanupoBath U peaqn30BBIBaTH COOCTBEHHOE MPO(PECCHOHAIBHOE M JINYHOCTHOE Pa3BUTHE,
NPEINPUHIMATEIBCKYIO JIEATEIIbHOCTh B  NPO(EecCHOHANbHON cdepe, HCHOIB30BATh 3HAHHUSA IO
(bMHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CHUTYaLUAX

OK 04 DddexTnBHO B3aUMOICHCTBOBATH M pabOTaTh B KOJUICKTUBE i KOMAaH/IC

OK 05 OcymecTBiaaTh YCTHYIO M NHCbMEHHYIO KOMMYHHKALIMI0 Ha TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLIMATIBHOTO U KYJIBTYPHOTO KOHTEKCT

OK 07 CopneiicTBOoBaTh COXpPAaHEHUIO OKPYXAIOIICH Cpelbl, pecypcocOepeKeHNI0, MPUMEHSTH
3HaHUS 00 M3MEHEHWHU KIMMaTa, MPUHIUIBI OSpeKIMBOTO MPOU3BOJICTBA, YPPEKTUBHO NEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIHAX

OK 09 Ilonp3oBatbes mpodeccnoHalbHOM JOKYMEHTALMEH Ha roCyAapCTBEHHOM M MHOCTPAHHOM
S3BIKAX

BrimosHeHue 00y9JaronmMucs MpakTHYeCKUX W/ WU JlabopaTopHbIX padot o [IM.01 Pa3paboTka u
KOMIBIOTEPHOE  MOJICTUPOBAHUE JJIEMEHTOB CHUCTEM aBTOMATH3allMd C YYETOM  CIEUU(PHUKH
texHojoruuyeckux mnpoiecco, MJIK.01.01 CpencrBa aBToMaTH3alluu TEXHOJOTMYECKHUX IPOIIECCOB M
MIPOU3BO/ICTB HANIPABIICHO Ha:

- 000OWenue, cucmemamuzayuro, y2ayonenue, 3aKpenienue, pazgumue u 0emanu3ayuro NoJy4eHHbIX
meopemuyecKux 3HaHull N0 KOHKPEeMHbIM MeMam Y4eOHol OUCYUNTUHBL,

- ghopmuposanue ymeHull npuUMeHsAmMb NONYYEeHHble 3HAHUS HA NPAKMUKe, peanusayuio eOuHcmaed
UHMENNEeKMYANIbHOU U NPAKMUYECKOU 0esimeIbHOCMU,

- (opmuposanue u pazgumue ymMenuli: HabI00amy, CpAGHUEAMb, CONOCMABIAMb, AHATUIUPOBAMD,
oenamo 6bl1800bL U 000OWEHUs, CAMOCMOAMENbHO GeCMU UCCIe008AHUS, NONb308AMbCI PA3NUUHBIMU
npuemamu usmepeHull, 0opmaams pe3yibmamsl 8 8uoe madauy, cxem, 2paguros;

- npuobpemenue HABbIKOG padOMvl C PA3IUYHLIMU HPUOOpAMU, ANNAPAMYpPOU, YCMAHOBKAMU U
OpyeUMU MEeXHUYECKUMU CPeOCMBAMU O/ NPOBEOeHUsl ONbIMO8;

- pazeumue UHMENIEKMYANbHbLIX YMEHUtl Yy OyOyWux Cneyuaiucmos: aHaIumuyecKux,
NPOEKMuUpOBOYHbLIX, KOHCMPYKMUBHBIX U OP.;

- 8bIPabOMKY NpuU peuieHuu NOCMABIEHHbIX 3a0ay NPOPecCUOHANbHO 3HAYUMbBIX KAYECMS, MAKUX
KaK camocmosamenbHOCb, OMEenmCcmeeHHOCb, MOYHOCMb, MEOPUECKAsL UHUYUATNUBA.

[IpakTuyeckue M 7a0OpATOpHBIE 3aHATUS IPOBOJSTCS IOCIE COOTBETCTBYIOIIEH TEMBI, KOTOpast
o0ecIeynBaeT HAIMYKe 3HAHMH, HEOOXO0MMBIX IJIs1 €€ BHITOJTHEHUS.



2METOAUYECKUE YKA3AHUSA

Tema 1.1.
TunoBskle 3jIeMEHTHI CHCTEM ABTOMATHYECKOT0 KOHTPOJISA UX XapaAKTePUCTHKH

[MpakTuyeckoe 3ansaTue Ne 1

Pacuer kiacca TouHocTH TipudOpa

Heab: dhopMupoBaTh 3HaHUS M YMEHHUS OTIMYATh TEXHUYECKHUE CPEACTBA, KOTOPBIE CITYXaT IS
U3MEpEHUsl DJIEKTPUUECKUX BEJIMYMH; 10 KAaKUM IPU3HAKaM pa3IMyaloT H3MEpHUTENbHbIE HPHUOOpHI,
IIPUHLAIIBI UX JEUCTBHUS, MOTPEIIHOCTH U3MEPEHUHN U PA3IIMYHS MEKy KJIIACCAMHU TOYHOCTH.

Boinosnus padorty, Bel Oyaere:

ymemb:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYIO JOKYMEHTAIUIO s
BbIOOpA MPOrpaMMHOI0 00ecrievueHus Ui CO3JaHusl MOJENU JIEMEHTOB CUCTEM aBTOMAaTU3alluN

- Yo 01.01 pacno3HaBaTh 3amady W/uind npooOsieMy B Mpo(ecCHOHATHLHOM H/WUJIN COIMAIIbHOM
KOHTEKCTE;

- Yo 01.02 aranu3upoBath 3a4a9y U/WIH MPOOJIEMY U BBIICTSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpenenats 3Tarsl peleHus 3a1a4u;

- Y0 02.01 ompenensts 3a1a4u 17151 HOKMCKa HH(OpManu;

- Yo 03.01 ompeaenarp  aKTyalbHOCTb HOPMAaTHMBHO-IIPABOBOM  JIOKYMEHTAllUH B
npohecCHOHATBHOM JIeATETLHOCTH;

MarepuajibHoe o0ecnieyeHue:
MeTtouueckre yKa3aHus MO BBIMOJIHEHUIO pab0Thl, UHAUBHUAYaJIbHOE 3a/1aHUE
Oo6opynoBanue: He TpeOyeTcs

3aganue:
Paccuntarh aOCOJIOTHYIO M TNPUBEICHHYIO IOTPEIIHOCTh MO (OpMyinaM, pe3yiabTaT 3aHECTH B
TaOIUIy

Tabmuma 1 — Pacder morpenrnocTeit uamepeHui

3 Hemmsoe sna-
lposepacmuiil

npubop, Anana-
100 WKL

Hamcpennan se- | scnne maMmcpen- | AGcomwornas no- | Otnocnreanuas
manna, X, HO BCIHMYHHE, IPeMROCTh, A HOrPCHIHOCTE, O
%

wey

Pacuetnsie popmysibl
AOCOMIOTHAS TOTPEUIHOCTh — OMpPEAeTseTCs] pa3HUIleH MEXIy H3MEpPEHHBIM XU3M U UCTUHHBIM
3HauYeHUEM (PU3NYECKON BETUYUHBI XHUCT
A = Xwu3m — Xucr

OrtHocurenbHas MOrpeIIHOCTD OMPEACTIACTCA OTHOILICHUEM a0COJIFOTHOM MOTrpeIIHOCTHU Ax
HUCTUHHOMY 3HAYCHUIO I/I3Mep$ICMOI>'I BCJIMYMUHEI, %:

5:i100
X

ucm



OmnpenenuTh NPUBEICHHYIO OTHOCUTEIBHYIO OTPEITHOCTbD, %0, IO opMyJIe:

X' ,

N

rje |A|max — MakcuMaIbHas 0 MOJIYJTI0 a0COTIOTHAS TIOTPEITHOCTS;
XN — HOPMHpPOBAaHHOE 3HAYCHHE HM3MEPSEMOI BEITMYMHBEI.

Tabnuna 2 — 3aganue 1o 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 | !

Ilopsinok BbINOJTHEHHS PadOTHI:

1. IIpopaboTaiiTe TEOPETHUECKUI MaTepHa.

2. O3HaKOMBTECH C 33JaHUEM U BBIITOTHHUTE €TO.
3. Odopmure pe3ynbTaThl pabOTHL.




(I)opMa npeacraBJI€Hus pe3yjabTara:
Brinmoanenue HHIANBUAYAJIbHOTO 3aiaHus.

Kpurtepuu onenku:

"OTtauuno" - 3a1aHNEe BBIIIOJIHCHO MOJHOCTRIO, 0€3 3aMeUaHui

"Xopomio" - 3ajaHuE BBINOJIHEHO MOJIHOCTHIO, HO UMEIOTCSI HECYIIECTBEHHbIE 3aMEYaHUs

"V noBneTBopuTeNnbHO" - 3a1laHUE BBINOJHEHO, HO UMEIOTCSI CYILIECTBEHHBIE 3aMeUaHus, OBJIEKIINE
K HEBEPHOMY PEIICHUIO 3a/1aHUS

"HeynoBnerBoputesibHO" - 3aJaHIE HE BHINIOJIHEHO



IIpakTnueckoe 3ansitue Ne 2

ITocTpoeHue cTaTHYeCKON U JUHAMUYECKON XapaKTePUCTUKHU

ean:
— HAY4YUTBLCA CTPOUTH XapaKTEPUCTUKY,

— HAY4YUTb HaAXOAWUTH II0 I[HHaMI/IHGCKOﬁ XapaKTCPUCTUKE. BPEMA 3alla3/ibIBaHUA W BpPEMA
HHCPLHUOHHOCTHU.

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 aHanmu3upoBaTh TEXHUYECKHE MPOEKTHI U JAPYI'YI0 TEXHUYECKYIO JOKYMEHTAIHIO VIS
BbIOOpA MPOrpaMMHOT0 0OecrieueHus Ui CO3JaHusl MOJEU 3JIEMEHTOB CUCTEM aBTOMAaTU3allun

- Yo 01.01 pacno3HaBaTh 3amady W/uid MpooOsieMy B NMpo(ecCHOHATHLHOM H/WUIN COIMAIIbHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y U/WiM MpoodieMy U BBIACIATH €€ COCTaBHBIE YaCTH;

- Y0 01.03 onpenensth 3Tanbl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M APPEKTUBHO MCKATh MH(DOpMAIHIO, HEOOXOAUMYIO JUIsl PELIECHUS 3a/lauu
W/Wiv Tpo0JIEMBI;

- Y0 01.05 cocTaBnsTh miaH ASHCTBHIL;

- Yo 01.09 oueHmBaTh pe3yiabTaT M TMOCIEIACTBUS CBOUX JEUCTBUH (CAMOCTOATENHHO WA C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 ompeaensats 3aa4uu it MIOUCKa HHHOPMAIIHH;

MarepuanbHoe o0ecrieyeHue:
Metoanueckue yka3aHus MO BBIIOJIHEHUIO paOOThI, UHAUBUIYyaIbHOE 3a/laHHE.
Oo6opynoBanue: He TpeOyeTcs

3ananmue:

1. ITocTpoUTh CTATUUYECKYIO XapaKTEPUCTUKY 1O TAHHBIM MTPAKTHYECKON paboThr No 1.

2. [locTpouTh AMHAMHUYECKYIO XapaKTEPUCTHKY M OIpPENEIUTh BpEMs 3ama3/bIBaHUS U BpeMs
MHEPLHOHHOCTH.

IMopsinok BbINOJIHEHHSI PA0OTHI:
1. O3HaKOMBTECH C 33JJAHUEM U BBITIOJIHUTE €TO.
2. OdopmuTe pe3ynbTaThl pabOTHI.

®dopma npeacTaBiIeHUs pe3yJabTarTa:
BrInosHeHne HHIMBUIyIEHOTO 3a/IaHUSI.

Kpurepum oueHku:

"OTtanuno" - 3aaHue BBIIOIHEHO MOJHOCTEIO, 0€3 3aMeyaHuii

"Xopowo" - 3aaHne BBINOJIHEHO MMOJIHOCTHIO, HO UMEIOTCS] HECYLIECTBEHHbBIE 3aMEUYaHUs

"Y noBneTBopuTenbHO" - 3a1laHuE BBIMOJIHEHO, HO UMEIOTCS CYILIECTBEHHBIE 3aMeUaHus, MOBIEKITHE
K HEBEPHOMY PEILLECHUIO 3aJaHus

"HeynoBneTBOpUTENBHO" - 3aJaHUE HE BBITIOJIHEHO



IIpakTnueckoe 3ansiTue Ne 3

Pacuer H3MCpHTCHbHOﬁ CXCMbI aBTOMATHYCCKOT'O IMOTCHIIMOMETPA

ean:
— O3HAKOMMUTCA C MIPUHIUIIOM pa6OTbI I/I3MepI/IT€HBHOI71 CXEMOU aBTOMAaTUYECKOT'O MOTCHIIMOMCETpA

— pacCUUTaThb UBMCPUTCIIbHYIO CXEMY AaBTOMATHUYCCKOI'O MMOTCHIIUMOMETPA

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 aHanmu3upoBaTh TEXHUYECKHE MPOEKTHI U APYTYI0 TEXHHUYECKYIO JOKYMEHTAIMIO IS
BBIOOPA MPOTPaMMHOTO 0OECTICUSHHUS ISl CO3JIAaHHS MOJIENIN AJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacno3HaBaTh 3amadyy W/Wid npooOsieMy B Mpo(ecCHOHATHLHOM H/WUIN COIMAIIbHOM
KOHTEKCTE;

- Yo 01.02 aHanu3upoBath 3a7a4y U/Win MpooOJIeMy U BBIACIATH €€ COCTaBHBIE YacTH;

- Y0 01.03 onpenensth 3Tanbl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M APPEKTUBHO MCKATh MH(DOpMAIHIO, HEOOXOAUMYIO JUIsl PELIECHUS 3a/lauu
W/Uiv IpO0JIEMBI;

- Y0 01.05 cocTaBnsTh miaH ASHCTBHIL;

- Yo 01.09 omneHuBath pe3ynbTaT M TOCIEACTBUS CBOUX JEHCTBHM (CaMOCTOSITEIILHO WM C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 ompeaensarts 3aa4uu it MIOUCKa HHGOPMAIIHH;

MarepuanbHoe o0ecrieyeHue:
MGTOHI/I'-IGCKI/Ie YKa3aHus MO BBITIOJTHECHHUIO pa6OTI)I, HHAUBUAYAJIIBHOC 3a/IaHUC.
Oo6opynoBanue: He TpeOyeTcs

3aganmue:

Heo6xomumo ompeaenuTh CONMpOTUBICHUE KOHTPOJIBHOTO pe3ncTopa Rk; cOmpoTHUBICHHE METHOTO
pe3ucropa Rm; comportuBieHne pesucropa Rg ; CONMpOTHBICHHE PE3UCTOPOB R; H R;I ; U3MEHEHUE
MOKa3aHW MOTEHIIMOMETpa JIsl KOHEYHOTO 3HAYCHHS IIKAJIbI P U3MEHEHUU TEMIIEPAaTypbl CBOOOIHBIX
KOHIIOB TepMoMeTpa oT 20 1o 50 °C

Iopsinok BbINOJIHEHHSI PA0OTHI:
1. O3HaKOMBTECH C 33JJAHHEM U BBITIOJTHHUTE €TO.
2. OdopmuTe pe3ynbTaThl pabOTHI.

®dopma npeacTaBiIeHUs pe3yabTara:
BrInosHeHne HHIMBUIyIEHOTO 3a/IaHUSI.

Kpurepum oueHku:

"Otanuno" - 3aaHue BBIIIOIHEHO MOJHOCTEIO, 0€3 3aMeuaHuii

"Xopomwo" - 3aaHne BBINOIHEHO MMOJIHOCThIO, HO UMEIOTCSI HECYLIIECTBEHHbBIE 3aMEUYaHUsI

"V noBieTBopuTeNbHO" - 3ajaHUE BBIIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], TOBJICKILINE
K HEBEPHOMY PEILLECHUIO 3aJaHus

"HeynoBneTBOpUTENBHO" - 3aJaHUE HE BBITIOJTHEHO



IIpakTnueckoe 3ansTue Ne 4

Pacuer napamMeTpoB TOYHOCTH U3MEPEHUSI TEMITEPATYPhI
WU3MEPUTEIIBHOU CUCTEMOM

Mean:

- HU3YUYCHHUC ajiropuTMa ONPCACICHUA CTaTHYECKOU MOrpC€IIHOCTU HU3MCPCHUSA TEMIICPATYPhbL C
MIOMOIIIBI0 MU3MEPUTEIBLHOM CHUCTEMBI Ha OCHOBE TEPMODJIEKTPUUYECKUX MpeoOpa3zoBaTeicii;

- IOJIYYCHHUC TMPAKTHYCCKUX HABBIKOB pacucTta IOTpPCHIHOCTU I/I3Mep€HI/If/'I B I/ISMCPI/ITGJIBHOﬁ
CUCTEME.

Boinosinus padorty, Bl Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYIO JOKYMEHTAIUIO s
BbIOOpA MPOrpaMMHOT0 0OecrieueHus Ui CO3JaHHsl MOJEU 3JIEMEHTOB CUCTEM aBTOMAaTU3allun

- Yo 01.01 pacno3naBath 3amady W/uiu mpodsieMy B NpodeccuoHaTbHOM W/WUIU COIMAIBHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a4a4y W/ MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpeniensth 3Tanbl pelieHus 3a1auu;

- Yo 01.04 BIsBAATH M 3PPEKTUBHO MCKaTh MH(OpMAIIHIO, HEOOXOAUMYIO JUIsl PELIECHUS 3a/lauu
W/ui IpoOJIEMBI;

- Y0 01.05 cocTaBnsTh miaH ASHCTBHIL;

- Yo 01.09 oueHuBath pe3yinbTaT M TOCIEACTBUS CBOUX JEHCTBHM (CaMOCTOSTEIHHO WU C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 onpeaensarts 3aa4uu it MOUCKa HHHOPMAIIHH;

MarepuajbHoe o0ecnieueHue:
MeTtouueckue yKa3aHus 10 BBIMOJIHEHUIO pab0Thl, MHAWBHIYaIbHOE 3a/laHuE.
Oo6opynoBanue: He TpeOyeTcs

3aganue:
BBIMOTHUTE  OIEHKY TMpeaenbHON CTaTUYECKOW TMOTPEIIHOCTH H3MEPEHHUS TeMIEepaTyphl C
MTOMOIIIBIO0 U3MEPUTEITLHOM CHCTEMBI
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Cucrema u3MepeHHs NPEICTABJICHA MOKA3bIBAKOIIMM MWIIMBOJBTMETPOM Kiacca TouHOCTH K, ¢
npeaenamMu U3MEepeHUH tH. . .tB, B IEMH ¢ TePMOdJIEKTpUYeckuM mpeodpazosareneM (TIII), umeronmm
3aJJaHHYI0 HOMHMHAJbHYIO cTaThyeckyro xapakTepuctuky (HCX), u BKIIOYEHHBIM B IIEb
MUJTUBOJIBTMETPA TepMOKoMIieHcaTopoM THna KT-4 11 aBToMaTHuecKoro BBEACHUS MOMPAaBKH Ha
TemmepaTypy cBoOOAHbIX KOHIOB TOIl. MMIUIMBONBTMETp MOKa3bIBAET TEMIEpPATypy t, 3a7aHHas



cpenHss TemrepaTypa cBOOOJHBIX KOHLOB TOII, Ha KOTOpYyrO MpOM3BOAUTCS KOMIIEHcalusl, paBHa t'0.

Ilopsi1ok BbINOJTHEHHS PAOOTHI:
1. O3HaKOMBTECH C 3aJJaHUEM U BBIIIOJHUTE €T0.
2. OdopmuTe pe3yabTaThl pabOTEHI.

®opma npeacraBjIeHus pe3y/bTara:
BeinosiHeHne MHIMBUAYaIBHOTO 3a1aHUs.

Kpurtepuu onenku:

"Otauuno" - 3a/1aHue BBIIIOJIHECHO MOJHOCTEIO, 0€3 3aMeUaHui

"Xopomio" - 3ajaHuE BBINOJIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIECTBEHHbIE 3aMeYaHus

"V noBneTBopuTeNbHO" - 3a/1laHUE BBINOJIHEHO, HO UMEIOTCSI CYILIECTBEHHBIE 3aMeUaHusl, OBJIEKIINE
K HEBEPHOMY PEIICHUIO 33/ 1aHUs

"HeynoBnerBoputenbHO" - 3ajaHNE HE BBITIOJIHEHO



IIpakTHyeckoe 3anaTHE Ne S

BBenenue nomnpaBku Ha TeMIIEpaTypy CBOOOIHBIX KOHIIOB TEPMOIIAPHI

ean:

- U3y4E€HUE PUHIIUIIA U3MEPEHNS TEMIIEPATYPEI € IIOMOIIBI0 TEPMOIIAPHI;

- HOJY4YCHHUC MPAKTUYCCKUX HAaBBIKOB pacucrta W BBCIACHHUA IIOIIPpAaBKMW Ha TCMIICPATYpy
CBOOOTHBIX KOHIIOB TEPMOTIAPHI

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI M APYTYI0 TEXHUYECKYIO JHOKYMEHTALHIO ISt
BBIOOPA MPOTPAMMHOTO 00€CTICUEHHUS [Tl CO3JaHUsI MOJIENH AJIEMEHTOB CHCTEM aBTOMAaTH3allUN

- Yo 01.01 pacno3naBath 3amady u/uiu mpodsieMy B mpodeccuoHaTbHOM W/WUIU COIMAIBHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3aa4y W/ MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpeniensth 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M 3PPEKTUBHO MCKATh MH(DOpMAIHIO, HEOOXOAUMYIO JUIsl PELIECHUS 3a/lauu
W/Uiv Ipo0JIEMBI;

- Y0 01.05 cocTaBnsTh miaH ASHCTBHIL;

- Yo 01.09 oueHuBath pe3yinbTaT W TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSATEIHHO WIIH C
MTOMOIIBI0 HACTABHUKA);

- Y0 02.01 ompeaensaTts 3aa4uu it MIOUCKa HHHOPMAIIHH;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIMMBbIC TEXHUUYECKHUE JTAHHBIC M WHCTPYKIIHH B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

MarepuajbHoe o0ecnieueHue:
Metouueckre yKa3aHus 10 BBIMOJIHEHUIO paboThl, MHAWBHIYaIbHOE 3a/1aHuUE.
Oo6opynoBanue: He TpeOyeTcs

3ajganue:

W3yunTh METOOMKY HM3MEpPEHMs TEMIIEpaTypbl C MOMOIIBI0 TEPMONAaphbl, BBECTU IONPABKYy Ha
TeMIepaTypy XOJOIHOIO CHasl.

Jas OO0JIBLIMHCTBA CilyyaeB U3MEpEHUs TeMIIepaTyphl B IIPOMBIIIJICHHBIX
YCIOBHSIX TEPMOCTATUPOBAHUEHE  SIBJIAETCS  NIPUEMJIEMBIM  BapUaHTOM  BBHUJY  I'POMO3IKOCTH
TEPMOCTATUPYIOIIUX YCTPOICTB M MOTPEOHOCTH B IOCTOSIHHOM 3a HUMM HaOmojeHuu. B stom cinydae
HE00X0/IMMO BBOJUTH IOINpPAaBKy Ha TeM-IepaTypy CBOOOAHBIX KOHIOB. OHa JIOJDKHA KOMIIEHCHPOBATh
PasHUILY MEXy IpaayupoBouHoit Temmneparypoit (0°C) u Tekymieit TemrepaTypoil B TOMeIIe -HuH.

B nHacrosiee Bpems IMPOKO NMPUMEHSAETCS] aBTOMaTUYECKOE BBE/ICHUE IMONIPABKU HAa TeMIepaTypy
cBoOOHBIX KOHIOB TII mpu mnoMomM CHEeUUaJbHBIX KOMIIEHCUPYIOIIMX YCTPOMCTB, KOTOpBIE
pacrioynaratroTcs OTAeJIbHO WIIM BCTPAUBAIOTCS BO BTOPUYHBII TprOOp.

[Ipy nDoxakIOYEHUM TepMomap K H3MEPUTENIbHBIM YCTPOHCTBaM 0053aTeNbHO BO3HUKAIOT
JOTIOJIHUTENIbHBIE KOHTAKThl MEKIY TEPMOIIApOM M COCIMHUTENBHBIMU IPOBOJHUKAMH. CyllecTByeT
HECKOJIKO IPOTrPaMMHBIX W aIlllapaTHBIX CIIOCOO0B OOecrevyeHUs: TOUHOCTH W3MEPEHUH C MOMOIIbBIO
TepMoInap, U3 KOTOPbIX HauOOJIbIIEe PACIIPOCTPAHEHUE TTOJIYYHIT METOJ] CXeMbl KOMIIEHCALIMH XOJIOJHOTO
cnast. CyThb €ro 3aKiII04aeTcsi BO BBEJICHHM B M3MEPUTENIBHYIO LIENb UCTOYHMKA HamnpsbkeHus ¢ O.J1.C.,
paBHOM MO BEJIMUYMHE U MPOTHBOIOJIOXKHOK 10 3HaKy Tepmo O./1.C. konTakTa.C™m cxemy puc.10. O6b14HO
TakMe YCTPOMCTBA YK€ BXOJAT B COCTaB TIOTOBBIX H3MEPHUTEIBHBIX MOAYJIEH M KOHTPOJUIEPOB VIS
MOJIKJIIOUYEHHUS TEPMOTIap, U Y MOJIb30BaTeNsl He BO3HUKAET HE0OX0AMMOCTH CO3/1aBaTh U HACTpauBaTh UX
camomy.

Urak, nocne nzmepenus repmo 3./1.C. Tepmomnapsl octaércest npeodpazoBaTh e€ B TeMmeparypy. K
COYKQJIEHUIO, y OOJBIIMHCTBA TepMomap 3aBucuMocTh Tepmo J.J[.C. oT TemmepaTypbl B HEKOTOPBIX
JMarna3oHax UMEET HEJIMHENHBIN Xapakrep. {11 1oCcTHKeHNs BBICOKOM TOYHOCTH U3MEPEHUH TepMOIaphl



BO BCEM Jauana3oHe pabouux TemmepaTyp HeoOxoamma ero kKamuOposka. IIpocreitmmii u Hamboiee
TOYHBI METOJ KaTUOpPOBKH 3aKIIOYACTCS B COCTABJICHWM M pasMelieHUH B mamsatd DBM Tabmuirsr
cooTBercTBUSl 3HaueHuid Tepmo O.JI.C. m Temmeparypbl, W3MEPEHHOW C MOMOIIBI0 O00Pa3IOBOTO
TEPMOMETDA.

IMopsiTok BHINOJTHEHHS PA0OTHI:
1. O3HaKOMBTECH C 3aJaHUEM U BBIIIOJHUTE €TO.
2. OdopmuTe pe3yabTaTsl pabOTHI.

®opma npeacraBjIeHus pe3y/bTara:
BrinosiHeHue MHIMBUYaIBHOTO 3a1aHUS.

Kpurtepuu onenku:

"OTtauuno" - 3a/1aHNe BBIIIOIHEHO MOJIHOCTRIO, 0€3 3aMeuaHuil

"Xopomio" - 3ajaHuE BBINOJIHEHO MOJTHOCTHIO, HO UMEIOTCSI HECYIIECTBEHHbIE 3aMeYaHUs

"V noBneTBopUTENbHO" - 3a/1laHUE BBINIOJIHEHO, HO UMEIOTCSI CYILIECTBEHHBIE 3aMeUaHusl, OBJIEKIINE
K HEBEPHOMY PEIICHUIO 3a/1aHUs

"HeynosnerBopurenbHo" - 3aaHNe HE BBIITOIHEHO



IIpakTnueckoe 3ansTue Ne 6

[TocTpoenue rpagyupoOBOUYHON XapaKTEPUCTUKU TEPMOMETPA COMPOTUBICHUS

Heas:

- U3YUCHHUC MMPHUHIHAIIA USMCPCHUA TCMIICPATYPhI C IOMOIIBIO TCPMOMETPA COITPOTHUBIICHUAA,

- IIOJIyYdeHHE  IIPAKTUYECKHX  HAaBBIKOB  IIOCTPOEHUS TIPagyMpOBOYHOM XAPAaKTEPUCTHUKHU
TEpPMOMETpPa CONMPOTHUBIICHUS

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JAPYT'YIO TEXHHUUYECKYIO JOKYMEHTAIUIO IS
BBIOOPA MPOTPAMMHOTO 00€CTICUEHHUS [Tl CO3JaHUsI MOJIENH AJIEMEHTOB CHCTEM aBTOMAaTH3allUN

- Yo 01.01 pacno3HaBaTh 3amadyy W/uid npooOsieMy B MPpo(ecCHOHATHLHOM H/WUIN COIMAIIbHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y U/Uid IpoOIeMy U BBIICTATh €€ COCTaBHBIC YacTH;

- Y0 01.03 onpeniensth 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M 3PPEKTUBHO MCKATh MH(DOpMAIHIO, HEOOXOAUMYIO JUIsl PELIECHUS 3a/lauu
W/Uiv TpOOJIEMBI;

- Y0 01.05 cocTaBnsTh miaH ASHCTBHIL;

- Yo 01.09 oueHuBaTh pe3yiabTaT M TMOCIEIACTBUS CBOUX JEUCTBUH (CAMOCTOATENHLHO WA C
MTOMOIIBI0 HACTABHUKA);

- Y0 02.01 ompeaensaTts 3aa4uu it MIOUCKa HHHOPMAIIHH;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBAX B JIIOOOM JTOCTYITHOM (popmare;

MarepuajbHoe o0ecnieueHue:
Metouueckre yKa3aHus 10 BBIMOJIHEHUIO paboThl, MHAWBHIYaIbHOE 3a/1aHuUE.
Oo6opynoBanue: He TpeOyeTcs

3ajganue:

W3yunTh METOAMKY HW3MEpPEHHs TeMIepaTypbl C IOMOIIBIO TEPMOMETpa CONPOTUBIIECHHS,
MOCTPOUTH I'PATYUPOBOUYHYIO XapAKTEPUCTHUKY.

B tepmomerpax conpotunenus (TC) ucnonb3yercs cBOMCTBO METAJIIOB U MOJIYITPOBOAHUKOBBIX
MaTepUalloOB U3MEHATh COIIPOTUBIICHUE B 3aBUCMMOCTH OT TEMIIEpaTyphl. 3Hasl 3aBUCUMOCTh
COIIPOTHUBJIEHUS OT TEMIIEPaTyphl, CYIST O TEMIIEPAType Cpe/ibl, B KOTOPYIO OH MOTPYKEH. BBIXOHBIM
apaMeTpoM YCTPOMCTBa ABIIAETCS AIEKTpUUECKas BEIMUYMHA, KOTOPast MOKET ObITh U3MEpEHa C BECbMa
BbICOKOH TouHOCTRIO (110 0.02 °C), mepenana Ha OOJIBIINE PACCTOSHUS M HETIOCPEACTBEHHO
HCIOJIb30BaHA B CUCTEMAX aBTOMATUYECKOTO KOHTPOJIS U PEryJIUpOBaHUSL.

R*
B kauecTBe MaTepuasoB Ul M3TOTOBJICHUS UYyBCTBUTENBHBIX 371eMeHTOB TC HCHONB3YIOTCS YHMCThIE
MeTaJulbl: IJIaTHHA, MEb, HHUKEIb, JK€JIe30 U MHOJIYNPOBOIHHUKH. VI3MEHEHHE 3J1eKTpOCONPOTUBICHUS
JAHHOTO MaTepuaia IpyU U3MEHEHUU TeMIIEpaTypbl XapaKTepU3yeTcsl TEMIIEPaTypHbIM KO3(h(UIIMEHTOM
conpotuBnenusi(1/ °C):

rze t - reMneparypa marepuana, °C

Ro u R¢ - anexkrpoconporusnenue coorsercTseHHo npu 0 °C u Temneparype t , Om

YucTele MaTepuallbl MMEIOT JIMHENHYIO 3aBUCUMOCTD AJIEKTPOCOIIPOTUBIIEHHSI OT TEMIIEPATYPhI U
MOJIOKUTENBHBIN TeMIEpaTypHbIM KO3 GHUIMEHT conpoTuBiaeHus, gocturarooumii 0.004 - 0.006 1/°C, T.e.

yBEJIMUEHHE TeMIepaTypbl Ha OJIUH I'PayC MPUBOJUT K MOBBIIICHUIO COTPOTUBICHHS TPUOIN3UTEIBHO
Ha 0.4 - 0.6% ot BenuumHBI n1eKkTpocornpoTusienus npu 0 °C.

¥



ConpoTuBieHHE MOJYIIPOBOJIHUKOB C YBEIMUYEHUEM TEMIIEPATYPhl PE3KO YMEHBUIAETCS, T.€. OHU
UMEIOT OTPUIIATEIIbHBII TeMIepaTypHbId KOAPPUIMEHT COTPOTUBIICHUS, TPAKTUYECKH HA TIOPSIOK
Oonpimii yem y metamuioB. [lomynpoBogaukoBeie TC B OCHOBHOM MPUMEHSIOTCS JUTSI U3MEPEHUST HU3KUX
temneparyp (ot 1.5 no 400 °K).

IMopsiTok BHINOJTHEHHS PA0OTHI:
1. O3HaKOMBTECH C 3aJaHUEM U BBIIIOJHUTE €TO.
2. OdopmuTe pe3yabTaThl padOTEHI.

®opma npeacraBjIeHus pe3y/bTara:
BrinosiHeHue MHIMBUYaIBHOTO 3a1aHUS.

Kpurtepuu onenku:

"OTtauuno" - 3a/1aHNe BBIIIOIHEHO MOJIHOCTRIO, 0€3 3aMeuaHuil

"Xopomio" - 3ajaHuE BBINOJIHEHO MOJTHOCTHIO, HO UMEIOTCSI HECYIIECTBEHHbIE 3aMeYaHUs

"V noBneTBopUTENbHO" - 3a/1laHUE BBINIOJIHEHO, HO UMEIOTCSI CYILIECTBEHHBIE 3aMeUaHusl, OBJIEKIINE
K HEBEPHOMY PEIICHUIO 3aaHus

"HeynosnerBopurenbHo" - 3aaHNe HE BBIITOIHEHO



IIpakTHyeckoe 3anaTHE Ne 7

Pacuer pacxoa METOJOM JUHAMHUYCCKOI'0 HAmopa

ean:
- U3y4EHUE METO/Ia JMHAMUYECKOTO HaIopa;
- TIOJIy4YeHUEe TPAKTUYECKUX HABBIKOB pacyueTa pacxoja METOJO0M JTWHAMUYECKOIO Haropa.

Boinosnus padorty, Bl Oyaere:

ymembs:

- ¥V 1.1.01 aHanmu3upoBaTh TEXHUYECKHE MPOEKTHI U JAPYI'YI0 TEXHUYECKYIO JOKYMEHTAIHIO JUIS
BBIOOPA MPOTPaMMHOTO 0OECTICUSHHUS ISl CO3JIAaHHS MOJIENIN AJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacno3naBath 3amady u/uiu mpodsieMy B MpodhecCHOHATHLHOM HW/WUIU COIHMAIBHOM
KOHTEKCTE,

- Yo 01.02 ananu3upoBath 3aa4y W/ MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpenensth 3Tanbl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M APPEKTUBHO MCKAaTh MH(OpMAIHIO, HEOOXOAUMYIO JUIsl PELIEHUS 3a/lauu
W/Uiv TIpOOJIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JCHCTBHI;

- Yo 01.09 oueHuBath pe3ynbTaT W TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSTEIHHO WU C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 ompeaensarts 3aa4uu it MIOUCKa HHGOPMAIIHH;

MarepuanbHoe o0ecrieyeHue:
MeToandeckue yka3zaHUs 1O BBIMOJTHEHUIO PaO0ThI, UHIMBHUIYAIbHOE 3a/I1aHHE.
Oo6opynoBanue: He TpeOyeTcs

3ananue:

B anmapar ¢ naBnenuem 2,2 6ap 1mo ropu3oHTaILHOMY TPYOOTIPOBOIY € A3 (PEKTUBHBIM THAMETPOM
24 MM U3 OTKPBITOTO XpaHWINIIA HACOCOM IepeKaunBaeTcs Boaa. PaccTosiHue 0 anmapara coCTaBiseT
32 M.. Cymmapsnsiii Haniop coctasisieT 20 M. [Tpunsareiii koaddumuent tperus pasex 0,028. [Torepu
HAaropa BOJIbl HA MECTHBIE COMPOTUBJIEHUS COCTABIISIIOT 7,45 M.

PaccuuTaiiTe pacxo JKUAKOCTH.

d= |22

= |——. r1me
W B

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

[ToTepu naBneHus Mo MpUUMHE TPEHUS AJIs BOJbI paCCUUTHIBAIOT MO (hopmyne XazeHa —
Bunbeamca:



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.

IMopsiaok BHINOJTHEHHS PAOOTHI:
1. O3HaKOMBTECH C 33J]aHUEM U BBITIOJTHHUTE €T0.
2. OdopmuTe pe3ynbTaThl pabOTHI.

®opma npeacraBjIeHus pe3y/bTara:
BeInosiHeHnEe MHIMBUYaIBHOTO 3a1aHUS.

Kpurtepun ouenku:

"Otminyno" - 3a7aHue BBIMIOJIHEHO MMOJHOCTRIO, 0€3 3aMeYaHuii

"Xopowo" - 3a1aHne BBINOIHEHO MMOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHBIE 3aMEYaHUs

"V noBieTBOpUTENLHO" - 3a/laHKE BBITIOJHEHO, HO UMEIOTCS CYIIECTBEHHBIE 3aMEYaHusl, TOBJICKIITNE
K HEBEpHOMY PEIICHHIO 3aJaHUs

"HeynosnerBopurensHo" - 3aaHNe HE BBIITOJTHEHO



IIpakTnueckoe 3ansitue Ne 8

Pacuer pacxosia METOJOM NEPEMEHHOTO TIepenaia IaBICHHIA

Mean:

- U3y4€HUE METO/I IEPEMEHHOT0 Mepernajia JaBiaeHus;

- TMOJy4YeHUE TMPAKTUUYECKHMX HaBBIKOB pacueTa pacxojJa METOJOM IEepPEMEHHOTO TMepernaja
JTaBJICHUM.

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYI) JOKYMEHTALUIO s
BbIOOpA MPOrpaMMHOT0 oOecrieueHus Ui CO3JaHHsl MOJEU 3JIEMEHTOB CUCTEM aBTOMAaTU3allun

- Yo 01.01 pacno3HaBaTh 3amadyy W/uid npooOsieMy B MPpo(ecCHOHATHLHOM H/WUIN COIMAIIbHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3aa4y W/ MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpeniensth 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M 3PPEKTUBHO MCKATh MH(DOpMAIHIO, HEOOXOAUMYIO JUIsl PELIECHUS 3a/lauu
W/Uiv TpOOJIEMBI;

- Y0 01.05 cocTaBnsaTh miaH ASUCTBUI;

- Yo 01.09 oueHuBath pe3yinbTaT W TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSATEIHHO WIIH C
MTOMOIIBI0 HACTABHUKA);

- Y0 02.01 ompeaensaTts 3aa4uu it MIOUCKa HHHOPMAIIHH;

MarepuanbHoe o0ecrieyeHme:
Metoanueckue yka3aHHs MO BBIIIOJIHEHUIO Pa0OThl, MHIMBHUIYalbHOE 3a/1aHUE.
Oo6opynoBanue: He TpeOyeTcs

3aganue:

OnpenenuTh MacCOBBIM pacxoj] BOJbI, IMPOTEKAIOIIEH IO TpyOONpPOBOAY C YCTaHOBICHHOMN
nagparMoil, W TMOTPEelIHOCTh OMpeleNneHus pacxoja. [IIoTHOCTh BOABI ONpeAesseTcs] KOCBEHHBIM
MerosoM. CucreMa H3MEpPEHHUs PEruCTPUpPYEMbIX MapameTpoB (Ap, p, t) COCTOMT M3 MEPBUYHBIX
npeoOpas3oBareneii — AaTYMKOB W BTOPUYHBIX TOKAa3bIBAIOMIMX MpHOOpOB. McxoaHble HaHHBIE C
XapaKTEPUCTUKAMH CHCTEMBI H3MEPEHHUS PACX0/ia M Pe3ybTaTaMHi M3MEPEHMI ITPUBEJICHBI B TA0I.

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

IMopsiiok BbINOJIHEHUS PadOTHI:
1. O3HaKOMBTECH C 33JJ]aHMEM U BBITIOJTHHUTE €TO.
2. OdopmuTe pe3ynbTaThl pabOTHI.

®dopma npeacTaBiIeHus pe3yabTara:
BrInosHeHne HHAMBUTyTEHOTO 3a/IaHUSI.

Kpurepun oueHku:
"OTtanyno" - 3aaHue BBIIOIHEHO MOJHOCTEIO, 0€3 3aMeuyaHuii

"Xopouo" - 3ajaHue BBIMOJHEHO MOJHOCTHIO, HO UMEIOTCSI HECYIIIECTBEHHbBIC 3aMEUYaHUsl

"V noBneTBopuTenbHO" - 3aJaHUE BBINOJHEHO, HO UMEIOTCS CYIIECTBEHHBIE 3aMEYaHMs], TOBJIECKILINE

K HEBEpHOMY PEIICHHIO 3aJaHUs
"HeynosnerBopurenbHo" - 3a1aHue HE BBIIIOIHEHO




IIpakTnueckoe 3ansirue Ne 9

Pacyer u BBIOOp cyXaromero ycrpoiictsa

ean:

- U3Y4YEHUE METOJ IEPEMEHHOIO Nepenaia AaBJICHUs;

- MOJIyYCHUE MPAKTHUYECKMX HABBIKOB pacyeTa pacxoja METOJOM MEPEMEHHOro Iepenaaa
JIaBJICHUH.

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JAPYT'YIO TEXHHUUYECKYIO JOKYMEHTAIUIO IS
BBIOOPA MPOTPAMMHOTO 00€CTICUEHHUS [Tl CO3JaHUsI MOJIENH AJIEMEHTOB CHCTEM aBTOMAaTH3allUN

- Yo 01.01 pacno3HaBaTh 3amadyy W/uid npooOsieMy B MPpo(ecCHOHATHLHOM H/WUIN COIMAIIbHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y U/Uid IpoOIeMy U BBIICTATh €€ COCTaBHBIC YacTH;

- Y0 01.03 onpeniensth 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M 3PPEKTUBHO MCKATh MH(DOpMAIHIO, HEOOXOAUMYIO JUIsl PELIECHUS 3a/lauu
W/Uiv TpOOJIEMBI;

- Y0 01.05 cocTaBnsTh miaH ASHCTBHIL;

- Yo 01.09 oueHuBaTh pe3yiabTaT M TMOCIEIACTBUS CBOUX JEUCTBUH (CAMOCTOATENHLHO WA C
MTOMOIIBI0 HACTABHUKA);

- Y0 02.01 ompeaensaTts 3aa4uu it MIOUCKa HHHOPMAIIHH;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBAX B JIIOOOM JIOCTYITHOM (popmare;

MarepuajbHoe o0ecnieueHue:
Metouueckre yKa3aHus 10 BBIMOJIHEHUIO paboThl, MHAWBHIYaIbHOE 3a/1aHuUE.
Oo6opynoBanue: He TpeOyeTcs

3ananmue:

Wcxonnrsle naHHbIE:

Cpena Bona neperperasi.

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

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

JHasnenue Boasl 10 CY (Pu xrc/cm2) 15.

Bayrpennuii tuamerp tpybomnposoaa (120, mm) 50.

bapomerpuueckoe paienue (P6 krc/cm2) 1,027.

Temmnepatypa Boasl 10 CY(t, €C) 170.

Martepuan tTpy6onposojaa Crains 20.

Marepuain nucka 1 X18HIOT.

Omnpenenenre HEAOCTAIOUINX JAHHBIX.

Bri6op tuna CY u nudpmanomerpa: 1K 4-50, Metpan 350

[TonmpaBoYHBI MHOXUTEIb HA TEIJIOBOE PACIIUPEHNE MAaTEPUAJIOB TPYOOIIPOBOIa U TUCKA
nuadparmal.

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

AOGCOTIOTHOE TaBJICHHUE CPE/IbI:

Pa=Pu+ P06

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

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

[TnoTHOCTH BOABI TpH pabounx yciaoBusax P u T.

¢l =999,0 kr/m3; ¢2 = 1000,3 xkr/m3; c3 =996,5 xkr/m3; ¢4 = 997,8 kr/m3.

c'l =cl +(c2 - cl)(Pa6ec - P1)/(P2 - P1).



c'l =1000,095 kr/m3.

c?2 =c3 + (c4 - c3) (Pabe - 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.

OmnpeesieHrne BCIOMOTaTeIbHOM BemnIuHbl C:
. Qu.ng

C

3
- 0.0125D%.[p

rae Qm.ip - BepxHuid npeaen mmepenus audpmanomerpa; 0,0125 - monpaBounsiit ko3hdunuent; D
- IuaMeTp TpyOooIpoBoja, P - IIIOTHOCTH BOBI.

C =2,024388.
OrmpenenseM MakcUMalibHOE YKCIIO PeliHonbaca:
myy 9o *p
R. =12744 — —
D # gy

rae QMax - MakCHMaJIbHBIN IpUJIeN u3MepeHus nudmanomerpa, 1,2744 - nonpaBoyHbIHf
ko3¢ ¢punumeHt, D - nuamerp TpyoonpoBoia, p - IIIOTHOCTh BOJIBL, - IMHAMUYECKasl BSI3KOCTh, Re max =
14892,56

Onpenenenre MUHUMaIbHOTO yncia PeitHoubaca:

R, =12744 L= "2

o D=y

rae QMin - MUHUMAaNbHBIN Npuen u3MepeHus nupmanomerpa, 1,2744 - nonpaBoyHbIN
ko3¢ unuent, D - nuamerp TpyObonpoBoa, p - MIOTHOCTh BOJBL, - THHAMHUYECKAs BSI3KOCTb.

Re min = 7446,279;

Omnpenenenue ko3 duimenta pacxoma:

1 (10° | )

J1—m* | Re |

6 =1(0,5959 + 0,0312 m1.05- 0,184 m4 +0,0029m1.25) ,

rJie M - OTHOCUTENbHAS TIomaas auadparmel, Re - uyucno Pelinonbaca.

6=10,6236103.
OTHOCHTENBHOE OTKIIOHEHHUE :

Mm% hoo%
!

/i€ - IpEeeIbHBIN Mepenas AaBJIeHusl.

=0,08250475.

OnTumainbsHelil MoAynb paBeH m = (,2134325.

3nauenue kodpdunuenta mepoxosaroctu Kur = 1,007019.
Pacuer nuametpa orBepcTus Auadparmol:

d20 =

—_

rae D - BHyTpeHHui auamerp TpyoonpoBoa, Kt - monpaBoYHbI MHOKHUTEN HA TETJIOBOE
pacuupenue matepuana CY.

d20 =23,10405 mm.

[IpoBepka OTHOCUTENBHOTO OTKIOHEHUS:

Ecnu Bemmunna < 0,1, To pacuer BbInoJiHeH npaBuibHO: = 0,08250475 <0,1.



Ilopsitok BbINOJTHEHHS PAdOTHI:
1. O3HaKOMBTECH C 33JJaHUEM U BBIIIOJHUTE €T0.
2. OdopmuTe pe3yabTaThl pabOTEHI.

(I)opMa npeacraBJeHus pe3yjabTara:
Bremmoanenue HHIANBUAYAJIbHOT'O 3a1aHus.

Kpurtepuu onenku:

"OTtauuno" - 3a/1aHKe BBIIIOJIHEHO MOJIHOCTRIO, 0€3 3aMeuaHuil

"Xopomo" - 3ajanne BHIMOIHEHO MOJTHOCTHIO, HO UMEIOTCSI HECYIIIECTBEHHBIC 3aMEUaHUsI

"V noBneTBopUTeNbHO" - 3a1laHUE BBINIOJIHEHO, HO UMEIOTCSI CYILIECTBEHHBIE 3aMeUaHus, IOBJIEKIINE
K HEBEPHOMY PEIICHUIO 3aaHus

"HeynoBnerBoputenbHO" - 3ajaHNE HE BBITIOJIHEHO
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AHanu3 cpeacTB U3MEPEHUSI YPOBHS CBIITYUYUX MATEPUAIIOB

ean:
- H3Y4YEHHUE CPEACTB UBMEPEHUS YPOBHSI CHIIIYYHX MaTEPHUAJIOB
- IPOU3BEACHUE aHAJIN3a METOJIOB U3MEPEHHUS YPOBHSI ChIITyYHMX MAaT€pHUaAIOB

Boinosnus padorty, Bl Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U APYTYI0 TEXHUYECKYIO JTOKYMEHTALHIO ISt
BBIOOpA MPOTPAMMHOTO 00SCTICUCHUS IS CO3aHMS MOCITH 3JIEMEHTOB CHCTEM aBTOMAaTU3aIINN

- Yo 01.01 pacno3naBath 3amady u/uiu mpodsieMy B mpodeccuoHaTbHOM W/WIU COIMAIBHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3aa4y W/ MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpenensth 3Tanbl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M APPEKTUBHO MCKAaTh MH(OpMAIHIO, HEOOXOAUMYIO JUIsl PELIEHUS 3a/lauu
W/Uiv TIpoOJIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JCHCTBHI;

- Yo 01.09 oueHuBath pe3ynbTaT W TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSTEIHHO WU C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 ompeaensarts 3aa4uu it MIOUCKa HHGOPMAIIHH;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIMMBIC TEXHUUYECKHUE JAHHBIC M WHCTPYKIIMH B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

MarepuajibHoe o0ecnieyeHue:

Metouueckre yKa3aHus 10 BBIMOJIHEHUIO paboOThl, MHAWBHIYaIbHOE 3a/1aHuUE.

Oo6opynoBanue: He TpeOyeTcs

3ananmue:

[IpousBecTy cpaBHUTENBHBIN aHATU3 CYIIECTBYIOIIUX CPEACTB U3MEPEHHUS CHIITYYUX MaTepHAIIOB.
CrenaTh BBIBOJBI.

IMopsinok BbINOJIHEHHSI PAa0OTHI:
1. O3HaKOMBTECH C 33JJAHHEM U BBITIOJTHHUTE €TO.
2. OdopmuTe pe3ynbTaThl pabOTHI.

®dopma npeacTaBiIeHUs pe3yJabTara:
BrInosHeHne HHIMBUTyIEHOTO 3a/IaHUSI.

Kpurepum oueHku:

"OTtanuno" - 3aaHue BBIIOIHEHO MOJHOCTEIO, 0€3 3aMeyaHuii

"Xopomwo" - 3aaHne BBINOJIHEHO MMOJIHOCTHIO, HO UMEIOTCS] HECYLIECTBEHHbBIE 3aMEUYaHUs

"V noBieTBopuTeNbHO" - 3aJaHUE BBINOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMUs], TOBJICKILINE
K HEBEpHOMY PEIICHHIO 3aJaHUs

"HeynosnerBopurenbHo" - 3aaHue HE BBIIIOIHEHO



JlaboparopHoe 3ansiTue Nel.

[ToBepka TepmMonpeoOpa3zoBaTesisi COMPOTUBIICHHS

ean:

- U3y4€HUE METO]Ia U3MEPEHUS TEMIIEPATYPhI C MOMOIIBI0 TEPMOTIPEOOPA30BATENS COMPOTUBICHUS
- HHOJIYYCHHC MMPAKTHYCCKNX HABBIKOB pa6OTI>I C UIBMCPUTCIIBHBIMU CPEACTBAMU

- IPOM3BEACHHUE TIOBEPKH CPEJICTBA U3MEPECHUS TEMIIEPATYPHI

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI M APYTYI0 TEXHUYECKYIO JHOKYMEHTALHIO ISt
BbIOOpA MPOrpaMMHOT0 00ecrieueHus Ui CO3JaHHsl MOJENU JIEMEHTOB CHCTEM aBTOMATU3ALINY;

- Yo 01.01 pacno3HaBaTh 3amadyy W/uid npooOsieMy B MPpo(ecCHOHATHLHOM H/WUIN COIMAIIbHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3aa4y W/ MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpeniensth 3Tansl pelieHus 3a1auu;

- Yo 01.04 BbIABAATH M 3PPEKTUBHO HCKaTh MHPOpPMAIUIO, HEOOXOIUMYIO JJIsl PEIleHUs 3aJa4u
W/Uiv TpOOJIEMBI;

- Y0 01.05 cocTaBnsTh miaH ASHCTBHIL;

- Yo 01.09 oueHuBath pe3yinbTaT W TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSATEIHHO WIIH C
MTOMOIIBI0 HACTABHUKA);

- Y0 02.01 onpeaensarts 3aaa4uu Jyisi TOUCKa HHOOPMAITUH;

- Yo 03.01 ompepenarp  AakTyalbHOCTb  HOPMAaTHBHO-TIPABOBOM  JOKYMEHTalMUd B
pohecCHOHANTBHOM JIeATETLHOCTH;

- Yo 04.03 s¢pdextuBHO paboTaTth B KOMAH/E,

- Yo 05.01 rpaMOoTHO HW37arath CBOM MBICIH M OGOPMIIATH JOKYMEHTHI MO MPoeCCHOHATHHON
TeMaTUKe Ha TOCYJapCTBEHHOM SI3bIKE;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECCKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYIHOM (hopmare;

MartepuajbHoe o0ecnieueHue:

METOIUYECKUE YKA3aHUsI 110 BHIMOJIHEHHUIO paOOThl, MHANBUAYATLHOE 3aJaHHE.
OobopynoBanue: YcTaHOBKA ISl HOBEPKHU U I'PayupOBKHU AaTYMKOB Temmepatypbl YIICT-2M
3aganue:

1 TIpousBecTu NOBEPKY TEPMOMETPA CONTPOTUBIICHHUS.

2 PaccuuTaTh €ro Kjacc TOUHOCTH.

Kparkue TeopeTuueckue cBeJeHH:

TexHuueckre TepMOMETPBI CONTPOTUBIICHHS MTOBEPSIOT B CIASAYIOLIEM MOPSIKE:

1) BHEWIHUM OCMOTp, BBISIBICHHE BUIMMBIX MOBPEXKICHMH Kak 3alllUTHOM apMarypsl, Tak MU
YYBCTBUTEIBHOI'O 3JIEMEHTA, YIAJIEHHOTO U3 3allIUTHON apMaTyphl;

2) u3MepeHue CONpOTHBIEHHS wu3osiuuu MeromMerpom Ha 500 B. Ilpu sTOM  KiieMMbI
YYBCTBUTEIBHOI'O 3JIEMEHTA COEANHSAIOTCS HAKOPOTKO;

3) mpoBepka cootHomieHus: Rig/Ro myrem cpaBHeHus mmpoBepseMoro tepmomerpa Ry ¢
KOHTPOJIBHBIM TEPMOMETPOM CONPOTHBIIEHH R1 ¢ TOMOIIBIO JBOWHOTO MOCTa, B KOTOPOM KOHTPOJIBHBIN
TEPMOMETP CIYKUT 00Pa3IOBBIM, a MOBEPSEMbI — HEU3BECTHBIM COIPOTHUBIICHUEM.

VYpaBHOBEIIMBAaHNE MOCTa HEOOXOJMMO MPOU3BOJIUTH JBAX/bl: IEPBbIM pa3 mocie NOMEIICHUS U
BBIJICPKKU KOHTPOJIBHOTO U TIOBEPSIEMOT0 TEPMOMETPOB B TeueHue 30 MUH B TaroOIIEM JIbJE, BTOPOH pa3 -
1ocJie TIOMEIEHUS U BBIJIEP)KKH 000X TEpMOMETPOB B TeueHue 30 MUH B HACBIIEHHBIX Napax KHUIALIEH
BoJbl. Tak xak Ttemneparypa 0 u 100 °C npu 3TOM MeTOI€ HE NOAJIEPKUBAETCS C BBICOKON TOYHOCTBIO, TO
Ri00 1 Ro He 00s13aTeNbHO AOJKHBI COOTBETCTBOBATh TaOIMUYHBIM. BaskHO, 4TOOBI 3HAUEHUSI OTHOIICHUS



Ri100/Ro OBLIM OJWHAKOBBIMH Yy KOHTPOJIBHOTO M IOBEPAEMOr0 TEPMOMETPOB (OIIMOKa 10JDKHA
cocTaBisaTh He 0ogee 0,02 %).

HN3mepeHne CONPOTUBICHUM MOMKET NPOU3BOJUTHECS M € IMOMOLIBIO INOTEHUIUOMETPHUYECKON
ycTaHOBKH. [Ipy 3TOM M3MEpSIOT MajicHNe HAMPSKEHUS Ha MOBEPSIEMOM UM KOHTPOJIBHOM TEPMOMETpaX,
COCIUHEHHBIX MOCIEI0BATEIIBHO.

[Tepen MOBEpKOI YYBCTBUTEIBHBIC JIEMEHTHI M3BIICKAIOT W3 3AIUTHON apMaTyphl ¥ MIOMEIIAIOT B
CTCKJISIHHBIE TMPOOUpKU. I yCTpaHEHWsS IOTPEIIHOCTH OT CaMopa3orpeBa TEPMOMETPOB TOKOM
M3MEPUTEIBHON CXeMBI CHJIa TOKA, TIPOXOIAIIECTO Yepe3 TePMOMETPhI, OTpaHHYMBAeTCs Rp 1 HE MOKHA
IpeBBILIATh SMA.

Ilopsinok BbInoIHEHUsI pa0OThI:

1 TIoaroToBUTH YCTAaHOBKY ISl IOBEPKHU.

2 IlpucoenMHUTH TOBEPSAEMBI U 00pa3LOBBIA TEPMOMETPHI K MOCTY.
3 Ilonath HampsKeHuUe.

4 TIpou3BecTy U3MEPEHUS MTOKA3aHUS TEPMOMETPOB

5 BpIuucauTh KIacc TOYHOCTH

®opma npeacTaBieHus pe3yabTara:
OtyeTt no nmabopaTopHO# padboTe

Kpurtepun ouenku:

"Otinuno" - 3a7aHue BBIMIOIHEHO MTOJHOCTRIO, 03 3aMeuannii

"Xopowo" - 3aaHne BBINOIHEHO MMOJTHOCTBIO, HO UMEIOTCSI HECYIIIECTBEHHBIE 3aMEYaHUs

"V noBieTBOpUTENBHO" - 3a/laHKE BBITIOJIHEHO, HO UMEIOTCS CYIIECTBEHHBIE 3aMEYaHusl, TOBJICKIITNE
K HEBEPHOMY PEIICHHIO 3a/TaHUs

"HeynosnerBopuTenbHo" - 3a1aHNe HE BHITTOJIHEHO



JlaGopaTopHoe 3aHsiTHe Ne2.

IToBepka TEpPMOAIEKTPUIECKOTO peoOpazoBaTes

ean:

- U3y4YEHHUE METO0/1a U3MEPEHUS TEMIIEPATYPHI C TIOMOIIBI0 TEPMOAIIEKTPUIECKOTO TIpeoOpa3oBaTes
(Tepmomnapsr)

- TIOJTy4eHNE PAKTUIECKUX HABBIKOB PAOOTHI C M3MEPUTEIBHBIMU CPEACTBAMU

- MPOU3BEICHNE TIOBEPKH CPENICTBA M3MEPEHUS TEMITEPATYPHI

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYIO JOKYMEHTAIUIO s
BbIOOpA MPOrpaMMHOT0 00eCIeYeHHUs ISl CO3JaHUsI MOJIENIN AJIEMEHTOB CUCTEM aBTOMATU3AlINH;

- Yo 01.01 pacno3HaBaTh 3amady W/uid MpooOsieMy B NMpo(ecCHOHATHLHOM H/WUIN COIMAIIbHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y W/ MpoOJieMy U BBIIETSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpenensith 3TaIbl pelieHus 3a/1auu;

- Yo 01.04 BeIsABAATH M 3PPEKTUBHO MCKATh MH(DOpMAIHIO, HEOOXOAUMYIO JUIsl PELIECHUS 3a/lauu
W/Wiv IpoOJIEMBI;

- Y0 01.05 cocTaBnsTh miaH ASHCTBHIL;

- Yo 01.09 omueHuBath pe3yinbTaT W TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSTEIHHO WIIH C
MTOMOIIBIO0 HACTABHUKA);

- Y0 02.01 ompeaensats 3aaa4uu it MOUCKa HHHOPMAIIHH;

- Yo 03.01 ompepenarp  akTyalbHOCTb  HOPMAaTHBHO-TIPABOBOM  JOKYMEHTalMUd B
npodeccruoHalbHOMN 1eATENbHOCTH;

- Yo 04.03 a¢pdextuBHO paboTaTth B KOMAH/E;

- Yo 05.01 rpaMmoTHO H3jaratb CBOM MBICIH W OGOPMIIATh JOKYMEHTHI MO MpohecCHOHATHLHOM
TEMaTUKe Ha TOCYIapCTBEHHOM S3BIKE;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIC W MHCTPYKIIUU B
PYKOBOJCTBaX B JIIOOOM JOCTYIHOM (hopmare;

MarepuajibHoe o0ecnieyeHue:

METOAUYECKUE YKA3aHHUsI 110 BHIMOJIHEHUIO pabOThl, UHAUBUAYAIbHOE 3aJaHHeE.
OobopynoBanue: YCcTaHOBKA JUIsl IOBEPKHU U TPAIyUPOBKHU AaTYMKOB Temmepatypsl YIICT-2M
3aganue:

1 TIpousBecTu MOBEPKY TEPMOIIEKTPUUECKOTO IpeoOpa3oBaTes.

2 PaccuuTaTh €ro Kjacc TOUHOCTH.

Kpatkue TeopeTudyeckue cBeIeHUN:

Tepmonapoii, wWIM TEpPMOIIEKTPUUECKUM IMpeoOpa3oBaTeneM, Ha3bIBAIOT YCTPOWCTBO  JUIS
H3MEpEeHUs TeMIIepaTyphbl, OCHOBOH pabOThI KOTOPOTO SIBJISIETCSA TEPMOAIIEKTpHUUECKUid S (DeKT.

[TpuHIMnD AelcTBUS TepMOMaphl - TepMOAIeKTpudeckuil apdekt, umu spdext 3eedeka. SBneHue
3TO0 OBUIO OTKPBHITO yueHbIM B 1821 rogy u COCTOMT B CIEAyIOIIeM: B 3aMKHYTOM LEMU U3 JIBYX
Pa3HOPOJHBIX MPOBOJHUKOB BO3HUKAET OANeKTpojaBmxKymas cuiaa (tepmo-OJIC), ecnmu Mecta ux
COCIMHEHUS, UM Clad, TMOJJIepKUBaTh MPHU pazHOM Temmeparype. D¢ddekT He BO3HUKAET B Clydae
WCIOJIb30BAaHUsI OJHOPOJHBIX MAaTE€pPHANIOB, a TaKKe MPU OJMHAKOBBIX TeMIlepaTypax craeB. BemmunHa
TEPMODJIEKTPOABIKYILIEH CHUIIBI 3aBHCHUT OT MaTepuaia MPOBOJHUKOB U Pa3HUIIBI TEMIIEPATyp KOHTAKTOB,
HaIpaBJIEHHWE TOKAa B KOHTYpPE - OT TOTO, TeMIIepaTypa Kakoro crasi BBIIIIE.



Merann 1

Merann 2

)

D~

Ha npakTtuke B TepMomnape MCHOJIb3YIOT IPOBOJIHUKN U3 Pa3HbIX CILJIaBOB, OHM TaKKe Ha3bIBAIOTCS
TepModsekTpoaamMu. ONuH crai, «ropsyuil», BHIIOJHSAIOT CBAPKOM WM CKPYYHMBAHMEM M IOMELIAIOT B
cpedy ¢ U3MepsSIeMOr TeMNepaTypoi; ApYrou, «XOJOJHBINY, 3aMbIKAETC Ha KOHTAKThI U3MEPUTEIBHOTO
npudopa WM COEIMHSAETCS C YCTPOMCTBOM aBTOMATUYECKOTO YINpaBlieHUS. B COBpeMEHHBIX CIOKHBIX
TepMonapax UCIOIb3YIOTCS IU(PpOBBIE TPeoOpa3oBaTEIM CUTHAA.

Tepmo-O/IC BO3HMKAET 3a CUET pa3HUIBI NOTEHIIMAIOB MEXKY COCIMHEHUSIMU IIPOBOJHUKOB MPH
WHTEHCUBHOM HarpeBe WIM OXJaXICHUM ropsyero cmnas. HampshkeHue Ha XOJIOJHOM —crae
MIPOMOPLIMOHAIBHO 3aBUCUT OT TeMIIepaTyphl Ha ropsiueM. [Ipu 3ToM TeMiiepaTtypa Ha XOJIOJHOM JOJKHA
ObITh TOCTOSIHHOM, MHAa4Ye BO3HMKAeT OOJIbIIasi MOTPEIIHOCTh H3MepeHuil. [[nsi BBICOKON TOYHOCTH
XOJIOJIHBIM KOHTAKT MOMEIAeTCsl B CIeHaIbHbIEe KaMephl, I/ie TeMIlepaTrypa MoIepKUBAETCS Ha OJHOM
YpOBHE.

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1 IToaroToBUTH YCTAHOBKY JIJISl IOBEPKH.

2 IloaxmounTh TepMOTIapy 00pa3lOBYIO U TOBEPSAEMYIO K MYIbTUMETPAM.

3 [TogaTe HaNpsHKEHUE HA YCTAaHOBKY.

4 TIpousBecTH U3MEPEHHUSI OKA3aHUS TEPMOICKTPUUECKHUX ITpeoOpa3oBaTeleH.
5 BpuucauTh Kj1acc TOYHOCTH

®dopma npeacTaBiIeHUs pe3yJabTara:
Otyet no nabopaTopHO# padoTe

Kpurepun oueHku:

"OTtanyno" - 3aaHue BBIIOIHEHO MOJHOCTEIO, 0€3 3aMeyaHuil

"Xopouo" - 3aaHre BBIMOJHEHO MOJHOCTHIO, HO UMEIOTCSI HECYIIECTBEHHBIE 3aMEUaHUs

"V noBieTBopuTeNbHO" - 3aJaHUE BBINOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMUs], TOBJICKILINE
K HEBEpHOMY PEIICHHIO 3aJaHUs

"HeynosnerBopurenbHo" - 3aaHue HE BBIIIOIHEHO



JlaGopaTopHoe 3ansiTne Ne 3

CpaBHEHUE METOJIOB U3MEPEHUS TEMIIEPATYpPbI

Ienp padoThbl: HAy4YUTHCS MPOU3BOAUTH H3MEPEHUE TEMIIEPATypbl C IIOMOIIBIO Pa3IMYHBIX
CPEICTB U3MEpPEHUs

Beinosinus padory, Bel Oyaere ymers:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYI0 JOKYMEHTAIUIO s
BBIOOpPA TPOTPaMMHOTO 00ECTICYeHHUS ISl CO3/IAaHHS MOJICNIN DJIEMEHTOB CHCTEM aBTOMAaTHU3aluN

- Yo 01.01 pacmo3naBate 3amadqy w/wid mpodieMy B MPOPECCHOHAITBHOM W/WIH COIHATEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a4a4y W/WIH MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YaCTH,

- Y0 01.03 onpenensth 3Tanbl pelieHus 3a1auu;

- Yo 01.04 BeIsBAATH M APPEKTUBHO HMCKATh MH(DOpPMAINIO, HEOOXOAUMYIO JUIsl PELIEHUs 3a/lauu
W/Uiv TIpOOJIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JSHCTBHIL;

- Yo 01.09 oueHuBath pe3yibTaT M TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSTEIHHO WU C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 onpenensts 3a1a4u 1715 HOUCKa UH(POpMaLINK;

- Yo 03.01 ompepenarp  akTyalbHOCTb  HOPMAaTHBHO-TIPABOBOM  JOKYMEHTalMUd B
pohecCHOHATBHOM JIeATETLHOCTH;

- Yo 04.03 a¢pdextuBHO paboTaTh B KOMAH/E;

- Yo 05.01 rpaMoTHO H3/1araTh CBOM MBICIH M O(QOPMIIATH JOKYMEHTHI MO MpOo(eccroHaIbHOMN
TEMaTUKe Ha TOCYJapCTBEHHOM SI3BIKE;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYIHOM (hopmare;

Oo6opyaoBanmue:
VYcranoBka «MeToibl UI3MEPEHHS TEMIIEPATYPHI»)

3aganue:
N3meputh TeMiiepaTypy pazaIudHbIMHU CIIOCOOAMH, CPAaBHUTH MTOKa3aHUs, PACCYMTATh MOTPEITHOCTD
U3MEPECHHUSI.

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1 TToaroToBUTH YCTAaHOBKY J1J1s1 paOOTHI.

3 BxutounTh MyQeabHYIO TeYb.

4 ITpou3BecTy U3MEPEHHUS MOKA3aHUS PA3IMYHBIMU CPEACTBAMU U3MEPEHUS TEMIIEPATYpPbl
5 BBIUMCIUTD NOTPENTHOCTD

®dopma npeacTaBiIeHUs pe3yabTara:
OtyeTt no nabopaTopHOU paboTe

Kpurepum oueHku:

"O1immuHo" - 3agaHue BBIIOJHEHO MOJHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aaHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEYaHUsI

"V noBieTBopuTenbHO" - 3aJaHUE BBITIOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMS], TOBJICKILINE
K HEBEPHOMY PEILLECHUIO 3aJaHusl

"HeynoBneTBOpUTENBHO" - 3aJaHUE HE BBITIOJIHEHO



JlaGopaTopHoe 3ansiTne Ne 4

KanubpoBka TpyO4aToro 0 JHOBUTKOBOTO MaHOMETpa
Heap paGoThl: HAYYUTHCS IPOU3BOJUTH KAIMOPOBKY TPyOUaTOro 0JJHOBUTKOBOI'O MaHOMETpa

Beinosinus padory, Bel Oyaere ymers:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYI0 JOKYMEHTAIUIO s
BBIOOPA MPOTPaMMHOTO 0OECTICUSHHUS ISl CO3JIAaHHS MOJIENIN HJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacmosnaBare 3amady w/wid mpodOieMy B MPOPECCHOHATBHOM W/WIH COIHATEHOM
KOHTEKCTE;

- Y0 01.02 amanu3upoBath 3a1a9y u/WiId IPOOJIEMy U BBIICIATH €€ COCTAaBHBIC YaCTH;

- Y0 01.03 onpeniensth 3Tansl pelieHus 3a1auu;

- Yo 01.04 BbIsABAATH M 3PPEKTUBHO MCKATh MH(OPMAINIO, HEOOXOIUMYIO AJIsi PEIICHUs 3a7auu
W/Uiv IpO0JIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JCHCTBHIA;

- Yo 01.09 oueHuBath pe3yibTaT M TOCIEACTBUS CBOUX JEHCTBHM (CaMOCTOSTEIHHO WU C
MTOMOIIbIO HACTABHUKA);

- Y0 02.01 onpenensts 3ama4u 11sl HOMCKa HH(OpMaInu;

- Yo 03.01 omnpeaenarp  akTyaJbHOCTb  HOPMATHBHO-IIPABOBOM  JOKYMEHTalMUd B
npohecCHOHANTBHOM JIeATETLHOCTH;

- Yo 04.03 s¢pdextruBHO paboTaTth B KOMAH/E,

- Yo 05.01 rpaMOoTHO H3/1araTh CBOM MBICIH M O(QOPMIIATH OKYMEHTHI MO MpOo(ecCroHaNIbHOMN
TEMaTUKe Ha TOCYAapCTBEHHOM S3BIKE;

- Yo 09.06 untath, MOHUMATh U HAXOJUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJCTBaX B JIIOOOM JOCTYIHOM (hopmarte;

O6opynoBanue:
VYcranoBka «MeToabl H3MEPEHUS JaBICHHS

3aganue:
[TpousBecTr KaTMOPOBKY TPYOUAaTOr0 OJHOBUTKOBOT'O MaHOMETpa

IMopsinok BbINOJIHEHHSI PadOTHI:

1 TToaroToBUTH YCTAaHOBKY JJ1s1 paOOTHI.

3 BKIIOUUTE CTEH]I.

4 TIpou3sBecTu KanMOPOBKY TPyOUaTOr0 OJJHOBUTKOBOTO MaHOMETpa
5 3adukcupoBaTh pe3ynbTaT pabOTHl B OTUYETE

®dopma npeacTaBiIeHUs pe3yabTarTa:
OtyeTt no nabopaTopHOU paboTe

Kpurepum oueHku:

"OTtanuno" - 3aaHue BBIIOIHEHO MOJHOCTEIO, 0€3 3aMeyaHuii

"Xopomwo" - 3aaHne BBINOIHEHO MMOJIHOCTHIO, HO UMEIOTCSI HECYIIIECTBEHHbBIE 3aMEUYaHUs

"V noBieTBopuTenbHO" - 3aJaHUE BBIMIOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], TOBIIEKILINE
K HEBEPHOMY PELLECHUIO 3aJaHus

"HeynoBneTBopuTenbHO" - 3ajaHUE HE BBITIOJIHEHO



JlaGopaTopHoe 3ansiTne Ne 5

Omnpenenenne GyHKIUN PEOOpa30BaHUs MAHOMETPUIECKOTO MPeoOpa3oBaTess C yHUBEPCATbHBIM
TOKOBBIM BBIXOJHBIM CHUTHAJIOM

Lesan padoThl: HAYYUTHCS ONPEACTATh PYHKIMH ITPeoOpa30BaHUI MAaHOMETPHUIECKOTO
npeoOpa3oBarTeNsi ¢ YHUBEPCAIbHBIM TOKOBBIM BBIXOIHBIM CUTHAJIOM

Beinosinus padory, Bel Oyaere ymers:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYI0 JOKYMEHTAILUIO s
BBIOOPA MPOTPaMMHOTO 0OECTICUSHHUS ISl CO3JIAaHHS MOJIENIN AJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacno3HaBaTh 3amadyy W/uid npooOiieMy B NMpo(ecCHOHATHLHOM H/WUIN COIHAIIbHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3aa4y W/ MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpenensth 3Tanbl pelieHus 3a1auu;

- Yo 01.04 BbIsABAATH M 3PPEKTUBHO MCKATh MH(DOpPMAIUIO, HEOOXOIUMYIO JJIsl PEIICHUs 3a7a4u
W/Uiv IpO0JIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JCHCTBHI;

- Yo 01.09 oueHuBath pe3ynbTaT W TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSTEIHHO WU C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 ompeaensarts 3aa4uu it MIOUCKa HHGOPMAIIHH;

- Yo 03.01 ompeaenarp  AakTyalbHOCTb  HOPMAaTHBHO-TIPABOBOM  JOKYMEHTalMd B
npohecCHOHATBHOM JIeATETLHOCTH;

- Yo 04.03 a¢pdextuBHO paboTaTth B KOMAH/E;

- Yo 05.01 rpaMOoTHO HW37arath CBOM MBICIH M OGOPMIIATH AOKYMEHTHI 1O MPoeCCHOHATHHON
TeMaTUKe Ha TOCYIapCTBEHHOM S3bIKE,;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYIHOM (hopmarte;

Oo6opyaoBanmue:
VYcranoBka «MeToabl U3MEPEHUS JaBICHHS

3aganue:

N3yunts MaHoMeTpuUeckuii mpeodpasoBarenb. [IpousBectu usmeperus. Onpeaenuts QyHKIIN
npeoOpazoBaHusi MAHOMETPUUYECKOTO MPeoOpa3oBaresis ¢ YHUBEPCATbHBIM TOKOBBIM BBIXOTHBIM
CUTHAJIOM

IMopsiiok BbINOJIHEHHSI PA0OTHI:

1 [ToAroTOBUTH YCTAaHOBKY ISl pAOOTHI.

3 BKIHOYUTE CTEH]I.

4 TIpousBecTH U3MEPEHUS

5 3adukcupoBath pe3ynbTaT paboThl B OTUETE

dopma npeacTaBJieHus pe3yJbTara:
Otuer no nabopatopHoit paboTte

Kputepun onenkn:

"O1imnuHo" - 3agaHue BBIIOJHEHO MOJHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aaHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEYaHUsI

"V noBieTBopuTenbHO" - 3aaHNE BBINIOJHEHO, HO UMEIOTCS CYLIECTBEHHbBIE 3aMEYaHMsl, TIOBJICKILINE
K HEBEPHOMY PEILLECHUIO 3aJaHus

"HeynoBneTBopuTeNbHO" - 3aJaHUE HE BBITIOJIHEHO



JlaGopaTopHoe 3ansiTne Ne 6

N3mepenue pacxona METOIOM IEpeNnaia JaBJICHUN Ha CYXKaIOIEM YCTPOHUCTBE

Heap padoThl: HAYYUTHCS U3MEPSITH PACXOJ METOJIOM IEpenaja JaBJICHUM Ha CyXalolleM
YCTPOMCTBE

Boinosnus padorty, Bel Oyaere

yMeETb:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYI0 JOKYMEHTAIUIO s
BBIOOpPA MPOTPaMMHOTO 0OECTICUSHHUS ISl CO3JIAaHHS MOJICNIN AJIEMEHTOB CHUCTEM aBTOMATH3AIHH

- Yo 01.01 pacmo3naBare 3amady w/wid mpodieMy B MPOPECCHOHAITBHOM W/WIH COIHMATEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3aa4y W/ MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpeniensith 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeIsBAATH M 3PPEKTUBHO MCKAaTh MH(OpMAIMIO, HEOOXOIUMYIO JJIsl PEIleHus 3aJa4u
W/Uiv IpO0JIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JCHCTBHIL;

- Yo 01.09 oueHuBath pe3yibTaT M TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSATEIHHO WU C
MTOMOIIBI0 HACTABHUKA);

- Y0 02.01 ompeaensats 3aaa4uu it MOUCKa HHHOPMAIIHH;

- Yo 03.01 ompeaenarp  akTyaJbHOCTb  HOPMATHBHO-IIPABOBOM  JOKYMEHTalMHd B
pohecCHOHANTBHOM JIeATETLHOCTH;

- Yo 04.03 s¢pdextuBHO paboTaTth B KOMAH/E,

- Yo 05.01 rpaMoTHO H3/1araTh CBOM MBICIH M O(QOPMIIATH JOKYMEHTHI MO MpOo(ecCroHaIbHOMN
TEMaTUKe Ha TOCYIapCTBEHHOM S3BIKE;

- Yo 09.06 untarth, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECCKUE TAHHbIC W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYIHOM (hopmarte;

O6opynoBanue:
[Tanens «CAP cooTHOIIEHUS pacxoJ0B ra3a v BO3AyXa»

3aganue:
N3yuuTh criocod u3MepeHus pacxoia METOJI0M IIEPEMEHHOTO Tepenaja AaBieHUi Ha quadparme.

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1 TToaroToBUTH YCTAaHOBKY J1J1s1 paOOTHI.

3 BKJIIOUUTE CTEH]I.

4 TIpou3BecTy U3MEPEHHUS

5 3adukcupoBath pe3ynbTaT paboThl B OTUETE

®dopma npeacTaBiIeHUs pe3yabTara:
OtyeTt no nabopaTopHOU paboTe

Kpurepum oueHku:

"O1immuHo" - 3agaHue BBIIOJHEHO MOJHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aaHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEYaHUsI

"V noBieTBopuTenbHO" - 3aJaHUE BBIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], TOBJIEKILINE
K HEBEPHOMY PEILLECHUIO 3aJaHusl

"HeynoBneTBopuTenbHO" - 3ajaHUE HE BBITIOJIHEHO
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Nzyuenne paboThl CUTHATN3ATOPA YPOBHS KHJIKOCTH
eab paGoThl: 03HAKOMUTHCS C PUHIUIIOM PAOOTHl CUTHAIU3AaTOPOB YPOBHS JKMJIKOCTH

Boinosnus padorty, Bel Oyaere

yMeETb:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JIPYI'YIO TEXHUYECKYIO TOKYMEHTALUIO JUIsS
BBIOOpPA MPOTPaMMHOTO OOECTICUSHHUS ISl CO3/IAaHHS MOJIENIN DJIEMEHTOB CHCTEM aBTOMATH3AIHH

- Yo 01.01 pacmo3naBate 3amadqy w/wid mpodieMy B MPOPECCHOHAITBHOM W/WIH COIHATEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y U/Uid IpoOIeMy U BbIIETATh €€ COCTaBHBIC YacTH;

- Y0 01.03 onpenensth 3Tanbl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M 3PPEKTUBHO MCKATh MH(DOpMAIHIO, HEOOXOAUMYIO JUIsl PELIECHUS 3a/lauu
W/Uiv TIpOOJIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JSHCTBHIL;

- Yo 01.09 oueHuBaTh pe3yiabTaT M MOCIEIACTBUS CBOUX JEUCTBUH (CAMOCTOATENHHO WA C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 ompeaensats 3aa4uu it MIOUCKa HHHOPMAIIHH;

- Yo 03.01 ompepenarp  akTyalbHOCTb  HOPMAaTHBHO-TIPABOBOM  JOKYMEHTalMUd B
pohecCHOHATBHOM JIeATETLHOCTH;

- Yo 04.03 a¢pdextrBHO paboTaTth B KOMAH/E,

- Yo 05.01 rpaMoTHO H3/1araTh CBOM MBICIH M O(QOPMIIATH JOKYMEHTHI MO MpOo(eccroHaIbHOMN
TEMaTUKe Ha TOCYIapCTBEHHOM S3BIKE;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JIOCTYITHOM (hopmare;

OobopynoBanue:

KommnekT TunoBoro nadopatopHoro o6opyaoBanusi «OCHOBbI aBTOMaTH3alUU POU3BOACTBAY;

JlaGopaTopHbIi CTEH « ABTOMATH3AIUS TEXHOJOTHYECKUX TTPOIIECCOBY;

3ananmue:

O3HaKOMUTBCS C MPUHIUIIOM PabOThl CUTHATIN3aTOPOB YPOBHS xuAkocTU. [IpousBecTu HanaaKy
paboThl CUTHAIN3ATOPOB.

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1 TToaroToBUTH YCTAaHOBKY J1J1s1 paOOTHI.

3 BKJIIOUUTE CTEH]I.

4 TIpou3BecTy U3MEPEHHUS

5 3adukcupoBath pe3ynbTaT paboThl B OTUETE

®dopma npeacTaBiIeHUs pe3yabTara:
OtyeTt no nabopaTopHOU paboTe

Kpurepun oneHku:

"O1immuHo" - 3agaHue BBIIOJHEHO MOJHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aaHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEYaHUsI

"V noBieTBopuTenbHO" - 3aJaHUE BBIMIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], TOBJIEKILINE
K HEBEPHOMY PEILLICHUIO 33JIaHUs

"HeynoBneTBOpUTENBHO" - 3aJaHUE HE BBITIOJIHEHO



Tema 1.2.
TunoBsble 3jIeMEHTHI CHCTEM ABTOMATHYECKOT0 KOHTPOJISI COCTABA U CBOICTB BelIeCTB U UX
XapaKTePUCTUKH

MpakTuyeckoe 3ansaTue Ne 11

N3yuenne meToauk B3ATUS P00 raza Ha aHAIU3

Mean:
- U3y4YUTb MCTOIWUKHU B3ATHA Hp06 ra3a Ha aHaJIu3

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYIO JOKYMEHTAIUIO s
BbIOOpA MPOrpaMMHOT0 0OecrieueHus Ui CO3JaHHsl MOJEU 3JIEMEHTOB CUCTEM aBTOMAaTU3allun

- Yo 01.01 pacno3HaBaTh 3amady W/Wid mpoOsieMy B MpodecCHOHATHLHOM W/WUIU COIHAIBHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a4a4y W/ MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YaCTH,

- Y0 01.03 onpenensaTs 3Taribl peleHus 3a1a4u;

- Yo 01.04 BeisBAATH M 3PPEKTUBHO MCKaTh MUH(OPMAILIMIO, HEOOXOIUMYIO JJIsl PelleHus 3aJa4u
W/Uiv Ipo0JIEMBI;

- Y0 01.05 cocTaBnsTh miaH ASHCTBHIL;

- Yo 01.09 oueHuBath pe3yinbTaT W TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSTEIHHO WU C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 ompeaensarts 3aa4uu It MIOUCKa HHHOPMAIIHH;

- Yo 09.06 untaTth, MOHUMATh U HAXOJIUTh HEOOXOIMMBIE TEXHUYCCKUE TAHHBIE W WHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYIHOM (hopmare;

MarepuajibHoe o0ecnieueHue:
Metouueckue yKa3aHus 10 BBIMOJIHEHUIO pab0OThl, MHAWBHIYaIbHOE 3a/1aHuUE.
Oo6opynoBanue: He TpeOyeTcs

3aganue:
[IpousBecTr CpaBHUTEIIBHBIN aHAIN3 CYIIECTBYIOIINX METOIOB B3ATHS IMPOO raza Ha aHAJN3 UX
cocTaBa

IMopsinok BbINOJIHEHHSI PA0OTHI:
1. O3HaKOMBTECH C 33IaHUEM U BBITIOJTHHUTE €T0.
2. Odopmute pe3yabTaThl pabOTHI.

®dopma npeacTaBiIeHUs pe3yabTarTa:
BeInosHeHne HHIMBUIyIBHOTO 3a/IaHUSL.

Kputepun onenkn:

"O1immuHo" - 3agaHue BBIIOJHEHO MOJHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aaHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEYaHUsI

"V noBneTBopuTenbHO" - 3aJaHUE BBIMIOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], TOBIIEKILINE
K HEBEPHOMY PEILLICHUIO 33/IaHUs

"HeynoBneTBopuTENbHO" - 3aJaHUE HE BBITIOJIHEHO
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N3ydenne paboTsl ra3oBoro xpomarorpada

Mean:
- U3YYUTh MPUHIUI PaOOTHI Ta30BOT0 XpoMarorpada

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYCCKUE MPOCKTHI U JIPYI'YIO TEXHUYECKYIO JOKYMCHTAIHIO JUIS
BBIOOpA MPOTPAMMHOTO 00SCTICUCHUS IS CO3aHMS MOJCITH 3JIEMEHTOB CHCTEM aBTOMAaTU3aIINN

- Yo 01.01 pacmo3naBate 3amadqy w/wid mpodiemMy B MPOPECCHOHAITBHOM W/WIH COIHAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y U/WIH MpoOJIeMy U BBIACIATH €€ COCTaBHBIC YaCTH;

- Y0 01.03 onpeniensith 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M 3PPEKTUBHO MCKAaTh MH(MOpMAIHIO, HEOOXOAUMYIO JUIsl PELIEHUS 3a/lauu
W/Uiv IpO0JIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JCHCTBHIL;

- Yo 01.09 ouenuBaTth pe3yiabTaT M TOCIEJICTBUS CBOMX JACUCTBUN (CaMOCTOSITEIILHO WIH C
MTOMOIIBI0 HACTABHUKA);

- Y0 02.01 ompeaensats 3aaa4uu it MOUCKa HHHOPMAIIHH;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

MarepuajnbHoe o0ecnieyeHue:
Metoanueckue yka3aHus MO BBIIOJIHEHUIO paOOThI, UHAUBUIyaIbHOE 3a/laHHeE.
Oo6opynoBanue: He TpeOyeTcs

3aganue:
N3yuuTs npuHIUAN paboThI Ta30BOT0 XpoMarorpada, CocTaB yCTPOHCTBA, TEXHUYECKUE

XapaKkTepUCTUKH. M3ydnTh TpeOOBaHUS K ra30BOM XpoMaTorpaduu.

KoHncrpykiusi razoBoro xpomatorpada BkIIOYaeT B cels Takke pacxoioMep, OTBEHAIOIIUN 3a
KOHTPOJIb pacxojia raza, U perucTparop, KOTOPbIN CIYKUT Ui IOCTPOEHHUS XpoMaTorpaMmebl. B kauecTe
perucrparopa B COBpeMEHHbIX MprOopax yaiie Bcero ucnonb3yercs 11K, pexxe — camonucer.

4
2 —>» 3 —>» —>

h

» 8 —>

1 — ucTOYHMK raza-HOCUTEIS;
2 — PEerynsaTop pacxojaa NOJBMKHOM (azbr;
3 — ycTpoiicTBO BBOJa 00pasiia;


https://www.meta-chrom.ru/images/articles/gaschrom2.jpg

4 — KOJIOHKa;

5 — JIETEKTOp;

6 — 2IEKTPOYCHUITUTEN;
[ — perucrparop;

8 — pacxomomep.

HexoTopbie BUIBI AETEKTOPOB T'a30BOM XpoMartorpaduu

JerexTop

Jerexrop no

Ipunuun padorTsl

OCHOBAaH Ha U3MCHCHUU

TEIUIONPOBOJHOCTH COTIPOTHBIICHUS
(xaTapomeTp) HarpeToi MpoBOJOKH
(W, Pt, Ni)

MocT YuHcTOHA, 4
CIIUPAJN C BBICOKUM
TEPMHUYCCKUM
COTIPOTHBIICHUEM

4yeM 0oJIbIIe
TETUTONPOBOIHOCTh
ra3a-HOCHTEJIS, TeM
OoJtbie
9yBCTBHTEIHHOCTH
(0YeHB BBICOKYIO
TEIUIONPOBOJHOCTh
HMMeeT BOJIOPOJ, HO €ro
HE UCTOJIb3YIOT BBUIY
B3PBIBOOIIACHOCTH, a
HCTIOJIB3YIOT TEJIHA)

e}

IIpenmyiecrBa

HEJIECTPYKTUBHBIN
YHUBEPCAIbHBII
II03BOJISIET IPOBOIUTH
aHaJIN3 Ta30B
COBMECTHM C JPYTMMU
JIETEKTOpaMu

HepocraTku

TpeOyercs ras
BBICOKOH
CTETIeHU
OYHUCTKH —
99,999% (A)
YYBCTBHUTEJICH K
M3MEHEHHIO
CKOpOCTH Taza
HOCHTEIIS
(mosTomy
YCTaHABJINBAIOT
MIOCTOSTHHYTO
CKOPOCTB)

HJ’ISI IMOBBIIICHUA YYBCTBUTCIIbHOCTHU KaTapoMETpa NEPE] HUM YCTAaHABIIMBAKOT KOHBEKNOp.
Yenexucromuuwiii KOHBEKmMOop — OPraHn4€CKUEC BCIICCTBA CXKUIalOTCA Ha OKCUIAC MCIU H, U CUT'HaJI

CTaHOBHUTCS ITPOIOPHHNOHAIICH KOJIMYECTBY BEIICCTBA U KOJIMYECTBY aTOMOB YIJIepoaa.

BOOOpOOHblIZ KOHB6EKmop — ra3oM HOCHUTCJIEM BBICTYIIACT a30T, OPraHU4YCCKHUE BEIICCTBA IICPEBOJAT B

BOJIY.

Memanoesuiii KOH6EKmMop — ra3oM HOCHUTCJICM BBICTYIIACT BOJOPOI.

IInamenHo-
HOHU3AIMOHHBIN
JIETEKTOP

M3MEHEHHE
CONIPOTHUBIICHHUSI TTPH
C)KUTaHUM o0pa3ia
JNEeCTPYKTUBHBIM METO/T
— BOJIOPOJAHOE TLIaMsl
C)KMTaeT BEIIECTBO ,
00pa3yroTCsi HOHBI,
cHIla TOKa
YBEIUYHUBAETCH,
CONIPOTHUBIICHUE
YMEHBIIAETCS
YyBCTBUTEIBHOCTh
MPONOPIHOHAIBHA
YUCITy aTOMOB
yraepoja (anui

()
()

YHHUBEPCATbHBIN
ra3-HOCHUTEJb HE JAeT
CHUTHaI

HU3KUH TIpeaen
0oOHapyXeHUS
JIMHEMHBIN
TUHAMHYECKUN
JIMAMNa3oH LIUPE, UEM Y
KatapomeTpa

YYBCTBUTCIJICH K
HU3MCHCHHIO
CKOpPOCTH ras3a-
HOCHUTCIIA
HCJb341
OIIPCACIIATH
HCOPraHu4CCKu
€ I'a3bl



karuonsl, CHO+)

TepMOnOHHBIN CTEPKEHb U3 COJIU BBICOKOYYBCTBUTEIICH
JETEKTOP LIEJIOYHOT'0 MeTalia K COE/IMHEHUs
SMUCCHS YBEIMUUBAET COJIeprKalUMHU
TOK AHUOHOOpa3yIOIIHe
AJIEMEHTHI (cepy,
MBIIIBSIK, Gocdop,
KHCIJIOPO/I, TAJIOTCHBI )
aHaJu3 repOouInIOB,
HECTULIH/IOB,
ynoopeHuit
DNEeKTPOHHO- 3axBaT MEIJICHHBIX HU3KHUH npeaen HEYYBCTBUTEJIEH K
3aXBaTHBIA JETEKTOpP | 3JIEKTPOHOB 0OHapyXeHHUs YIII€BOA0POJaM,
(ECD) AIEKTPOOTPHUIIATECITHHBI aHaJIN3 TaJOTeH-, CEPO- | CIIUPTAM
MM aTOMaMH B , HUTPOCOIeprKaIInX
MOJIEKYJIE — COCIMHEHU I
JoCcTpanuBaHUE aHaIu3
ANEKTPOHHOU 000JI0UKH 9KOTOKCUKAHTOB,
AJIEMEHTOB JI0 OKTETa JIEKapCTBEHHBIX
yObIBaHME HOHHOTO CPEJICTB, B3PHIBYATHIX
TOKa BELIECTB
T'eneBniii u paarOaKTUBHBIN OIIPENICIICHNE Ta30B
aproHOBBII WCTOYHUK (TPUTHUH,
WOHHU3ALIMOHHbBIE ctpoHImii 90)
JNETEKTOPBI
TepmoxumMuueckuit KaTaJINTUYECKOE JUISI TOPIOYMX BEILIECTB o OTpaBJICHUE
JETEKTOP OKHCJICHUE BEIECTBA KaTan3aropa —
Ha MMOBEPXHOCTH HE00X0I1MO
IJIJATUHOBOM HUTHU pEryisipHO
U3MEPEHHE TETIOBOIO KaTuopoBaTh

ahdexra cxuraHus o TPYAHO

UCIIOJIb3YETCS BO3IYX npeacKazyemMas
BbI/IETISI01IeeCs TEIIo 3aBUCUMOCTh
MOBBIILIAET BEJINYMHBI
TeMIepaTypy HUTHU (110 CUTHajia OT
ananoruu ¢ [TN]T) CTETICHU
OKHCJICHUS
aTOMOB
yriepoa

Macc-ceJIeKTUBHBIN | paJIOaKTUBHBIN

(macc- JUIsl COEJTUHEHUH,

CIEKTPOMETPHYECKH | COAEpIKAIIUX

i) rajioreHsl, HUTpo-
IPYIIIBI

IHopsinok BbINOTHEHHS PadOTHI:
1. O3HaKOMbTECH € 33J]aHUEM U BBITOJIHUTE €TO.



2. OdopmuTe pe3yabTaThl padOTEHI.

(I)opMa NnpeacraBJeHus pe3yjabTara:
Brinmoanenue HHIANBUAYAJIbHOTO 3alaHUs.

Kpurtepuu onenku:
"OTtauuno" - 3aJ1aHue BBIIIOJIHEHO MOJIHOCTRIO, 0¢3 3aMeuaHuil
"Xopomio" - 3ajaHuE BBINOJIHEHO MOJIHOCTBIO, HO UMEIOTCSI HECYIIECTBEHHbIE 3aMEYaHUs

"V noBneTBopUTeNbHO" - 3a/1aHUE BBINOJIHEHO, HO UMEIOTCS CYILIECTBEHHBIE 3aMeUaHus, OBJIEKIINE
K HEBEPHOMY PEIICHUIO 33/1aHUS

"HeynoBnerBoputesibHO" - 3aJaHIE HE BHINIOJIHEHO
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N3ydenne paboThl MArHUTHOTO Ta30aHaIH3aTOPa
eas:
- U3y4YUTh PUHIMUI padOThl MArHUTHOT'O T'a30aHaIn3aTopa

Boinosinus padorty, Bl Oyaere:

ymembs:

-V 1.1.01 ananm3upoBaTh TEXHUYCCKUE MPOCKTHI U JPYTYIO TEXHHUYECKYIO JOKYMEHTAIUIO IS
BBIOOpA MPOTPAMMHOTO 00ECIICYCHHUS JUTSI CO3/IAaHMsI MOJICITH DJIEMEHTOB CHCTEM aBTOMATH3AIHH

- Yo 01.01 pacmo3naBate 3amadqy w/wid mpodieMy B MPOPECCHOHAITBHOM W/WIH COIHATEHOM
KOHTEKCTE,

- Yo 01.02 ananu3upoBath 3a4a4y W/WIH MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YaCTH,

- Y0 01.03 ompenensith 3TaIibl pelieHus 3a/1auu;

- Yo 01.04 BeIABAATH M 3PPEKTUBHO MCKATh MH(DOpMAIHIO, HEOOXOAUMYIO JUIsl PELIECHUS 3a/lauu
W/Uiv TIpOOJIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JSHCTBHIL;

- Yo 01.09 oueHuBath pe3yibTaT M TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSTEIHHO WU C
MTOMOII[BIO0 HACTABHUKA);

- Y0 02.01 ompeaensats 3aa4uu it MIOUCKa HHHOPMAIIHH;

- Yo 09.06 untath, MOHUMATh U HAXOJUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmare;

MarepuanbHoe o0ecrieyeHue:
MGTOHI/I'-IGCKI/Ie YKa3aHUs MO BBITIOJTHECHHUIO pa6OTI)I, WHIWBHUAYaJIbHOC 3aJIaHUC.
Oo6opynoBanue: He TpeOyeTcs

3aganue:
N3yuuThs npuHIUN pabOTH MATHUTHOTO Ta30aHAIM3ATOPA, COCTAB YCTPOMCTBA, TEXHUUECKHE
XapaKTEepUCTHKHU. V3yunTh TpeOOBaHUS K KCIUTyaTalluH.

IMopsinok BbINOJIHEHHSI PAa0OTHI:
1. O3HaKOMBTECH C 33JJAHUEM U BBITIOJIHHUTE €TO.
2. OdopmuTe pe3ynbTaThl pabOTHI.

®dopma npeacTaBiIeHUs pe3yJabTarTa:
BrInosHeHne HHIMBUTyIBHOTO 3a/IaHUSI.

Kpurepum oueHku:

"OTtanuno" - 3aaHue BBIIOIHEHO MOJHOCTEIO, 0€3 3aMeyaHuii

"Xopomwo" - 3aaHne BBIIOIHEHO MMOJHOCThIO, HO UMEIOTCS] HECYILIECTBEHHBIE 3aMeUyaHus

"V noBieTBopuTeNbHO" - 3aJaHUE BBINIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], TOBJICKILINE
K HEBEPHOMY PEILLECHUIO 3aJaHus

"HeynoBneTBopuTENbHO" - 3aJaHUE HE BBITIOJIHEHO
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AHanu3 METOJIOB ONPEICICHUS TIIOTHOCTH JKUIKOCTH
eas:
- U3YyUUTh MCETO/bI OIIPCACIICHUA INIOTHOCTH KUJIKOCTHU

Boinosinus padorty, Bl Oyaere:

ymembs:

-V 1.1.01 ananm3upoBaTh TEXHUYCCKUE MPOCKTHI U JPYTYIO TEXHHUYECKYIO JOKYMEHTAIUIO IS
BBIOOpA MPOTPAMMHOTO 00SCTICUCHUS TS CO3aHMS MOJCITU JIEMEHTOB CHCTEM aBTOMAaTU3aIINN

- Yo 01.01 pacmo3naBate 3amady w/wid mpobieMy B MPOPECCHOHAITBHOM W/WIH COIHATEHOM
KOHTEKCTE,

- Yo 01.02 ananu3upoBath 3a4a4y W/WIH MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YaCTH,

- Y0 01.03 onpenensth 3Tanbl pelieHus 3a1auu;

- Yo 01.04 BbIsABAATH M 3PPEKTUBHO MCKATh MH(DOPMAIUIO, HEOOXOIUMYIO JJIsl PEIICHUs 3a7auu
W/Uiv TIpOOJIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JSHCTBHIL;

- Yo 01.09 oueHuBath pe3yibTaT M TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSTEIHHO WU C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 ompeaensats 3aa4uu it MIOUCKa HHHOPMAIIHH;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIMMBIE TEXHUYECKUE TAHHBIE W WHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmare;

MarepuanbHoe o0ecrieyeHue:
MGTOHI/I'-IGCKI/Ie YKa3aHUs MO BBITIOJTHECHHUIO pa6OTI)I, HHAUBUAYAJIIBHOC 3a/IaHUC.
Oo6opynoBanue: He TpeOyeTcs

3aganue:
N3yuuTs pornienypy onpeeneHus MIOTHOCTH )KUAKOCTH pa3HBIMH METOJJaMU U3MEPEHUS.

s ompeneneHus IIOTHOCTH pacTBOpa BEIIECTBA METOJOM CpPaBHEHHUS C IJIOTHOCTHIO BOJbI
coOuparoT ycTaHOBKY. JlJii 3TOro roTOBST M3 CTEKISHHBIX TPYOOK JBa COOOIIAIOUIMXCS COCYIa,
3aKpeIUIIOT MX Ha TMOJCTaBKe, HMEIOIIeH MIKany JAeleHus (ecaud TaKOBOW HEeT, TO MOXHO
BOCIIOJIb30BATHCSI BMECTO LIKAIbl MUJTUMETPOBO Oymaroi).

CoenuHSIOT 1Ba U3 YEThIPEX CBOOOHBIX KOHIIA TPYOOK MEXIy co00# uepe3 TpoHMK. Ha Tperuii
COCOK TPOMHMKA Ha/IeBalOT PE3UHOBYIO TPYOKy moctaToyHOW anuHbl. KoHer 3Toi TpyOKH OMycKaroT B
MEH3YPKY C BOJIOH.

B oauH U3 cooOmammuxcsi COCyJ0B HaJIUBAIOT HEKOTOPOE KOJIMUYECTBO AUCTUIUIMPOBAHHOMN BOJIBI.
B npyroii - Takoe ke KOJIMYECTBO HccleayeMoro pactBopa. CBOOOHBIN KOHEIl TPYOKH BBHITACKUBAIOT U3
MEH3YPKH 1 PUKCUPYIOT MOJOXKEHHUE KUIKOCTEN B COOOIIAIOMIUXCS COCYIaX.

CHoBa OmycKalwT KOHell TPYOKM B MEH3ypKy M CHOBa (UKCHUPYIOT MOJIOKEHHE >KUIKOCTEH B
COO0IIAIUXCA COCyAax.

HaxonsT pa3HOCTh BBICOT CTOJOOB KHAKOCTEH M MPOU3BOAAT pacueT, YUMTHIBAs, YTO BBHICOTA
YPOBHS )KHJIKOCTU 0OpaTHO MPOMOPIHOHATBHA €€ TUIOTHOCTH.

Merton onpeaeneHue MIOTHOCTH KUIAKOCTEH Pa3HOM KOHIEHTPALUU

Metoa OCHOBaH Ha OMNpPEACNICHUH IJIOTHOCTU MO HM3MEPEHHBIM B XOJ€ 3KCIEPHUMEHTa Macce U
00BeMy pacTBOPOB pa3HOM KOHIIEHTpauuu. /s onbITa TOTOBST HABECKU BellecTBa, Hampumep 5, 10, 15,
20r u T.1. PacTBOpSIOT 3TH mopuHMM B AOcTaTOYHOM Ui monydeHus 100r pacTBopa KOJIMYECTBE BOJIBI.
Pacyer konuuecTBa BOABI MPOU3BOAIT BOCIOJIB30BABIIUCEH (HOPMYIION:

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

N3mepsitoT 06beM MOTYIUBIINXCS PACTBOPOB.

IHopsinok BbINOTHEHHS PadOTHI:



1. O3HaKOMBTECH C 3aJJaHUEM U BBIIIOJHUTE €T0.
2. OdopmuTe pe3yabTaThl pabOTEHI.

(I)opMa npeacraBJeHus pe3yjabTara:
Brinmoanenue HHIANBUAYAJIbHOTO 3aiaHus.

Kpurtepuu onenku:

"OTtauuno" - 3a/1aHKe BBIIIOJIHEHO MOJIHOCTRIO, 0€3 3aMeuaHuil

"Xopomio" - 3ajaHuE BBINOJIHEHO MOJIHOCTIO, HO UMEIOTCSI HECYIIECTBEHHbIE 3aMEYaHUs

"V noBneTBopUTeNbHO" - 3a1laHUE BBINIOJIHEHO, HO UMEIOTCSI CYILIECTBEHHBIE 3aMeUaHus, IOBJIEKIINE
K HEBEPHOMY PEIICHUIO 33/1aHUs

"HeynoBnerBoputenbHO" - 3ajaHNE HE BBITIOJIHEHO
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OmnpeneneHue BIAXXHOCTH BO3/IyXa MO ICUXPOMETPUUECKON Tabiuie

ean:
- OIIPEJICINThH BIAXKHOCTh BO3AYyXa MO IICUXPOMETPUUYECKOM TabuIe

Boinosnus padorty, Bel Oyaere:

ymembs:

-V 1.1.01 ananmm3upoBaTh TEXHUYCCKUE MPOCKTHI U JPYTYIO TEXHHUYECKYIO JOKYMEHTAIUIO st
BBIOOpA MPOTPAMMHOTO 00SCTICUCHUS IS CO3aHMS MOJCITH 3JIEMEHTOB CHCTEM aBTOMAaTU3aIINN

- Yo 01.01 pacmo3naBate 3amadqy w/wid mpodiemMy B MPOPECCHOHAITBHOM W/WIH COIHAIEHOM
KOHTEKCTE,

- Yo 01.02 ananu3upoBath 3aa4y W/WIH MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YacTH;

- Y0 01.03 onpeniensith 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M 3PPEKTUBHO MCKAaTh MH(MOpMAIHIO, HEOOXOAUMYIO JUIsl PELIEHUS 3a/lauu
W/Uiv IpO0JIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JCHCTBHIL;

- Yo 01.09 oueHuBath pe3ynbTaT M TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSITENLHO WM C
MTOMOIIBI0 HACTABHUKA);

- Y0 02.01 ompeaensats 3aaa4uu it MOUCKa HHHOPMAIIHH;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYITHOM (hopmarte;

MarepuanbHoe o0ecrieyeHme:

MeTtouueckue yka3aHus 10 BBIMOJIHEHUIO pab0Thl, MHAWBHIyalIbHOE 3a/laHuUE.
Oo6opynoBanue: He TpeOyeTcs

3ananmue:

Omnpenenenre BIaXXKHOCTh BO3AyXa IO MICUXPOMETPUUECKON Tabiunie

OCHOBHBIM METOJIOM W3MEPEHHS BIIAKHOCTH BO3/JyXa MPH MOJOKUTEIHLHON TeMIepaType sSBIISICTCS
ncuxpoMmerpuueckuii. OmnpeneneHue BIaXHOCTH OCYIIECTBIIETCS MO MOKa3aHUSM JIBYX TEPMOMETPOB C
touHocthio 0.1 rpamyc Lenbcus. Onua TepMoMeTp (CyXoi) M3MEpsET TEMIIEPaTypy BO3AyXa, a BTOPOM
TepMOMETp (CMOYCHHBIN) OOEPTHIBAIOT CMOYECHHOW TKaHBIO, TaKUM OOpa30oM OH TIOKa3hbIBae€T CBOIO
COOCTBEHHYIO TEeMIIEpaTypy, 3aBHUCSIIYI0O OT MHTCHCHMBHOCTH HMCHApEeHHs] BOJABI C IMOBEPXHOCTH. Yem
MEHBIIIE BOJSTHOTO T1apa B BO3/yXe, TEM CHIJIbHEE UCIIAPEHHE C MIOBEPXHOCTH CMOYEHHOTO TEPMOMETpa, U
TeM HWXKe ero mnokasaHus. CoOCTBEHHO, Takas CHCTeMa W3 JBYX TEPMOMETPOB W HAa3bIBACTCS
TICUXPOMETP.

W3 pa3Hulipl MOKa3aHU TEMIEpaTyp ONpeAesseTcs TeKyIlee JaBJIeHHe BOISHOTO Mapa B BO3AyXe
o gopmyie
e=E—A(t—t,)P
rne I — nasnenue nacoimenns IIPU TEMIIEPATYpPEe CMOYCHHOTO TEPMOMETPA,

A — nocrosunas ncuxpomerpa, npunumaemas paHoit 0.0007947,
P aTMocdepHoe naBieHue, npuHuMaetcs paBHbiM 1000 rlla
I — nokasanus CyXOro TEpMOMETpa

fl — HOKa3aHHusd CMOUYCHHOI'0O TCpMOMETpA
n HAaKOHCL, OTHOCUTCIIbHAA BJIAJKHOCTb BO3yXad — 3TO COOTHOHICHHUEC TCKYHICIO HaBJICHHUA K
JAABJICHUIO HACBIIICHUS TIPpU JTaHHOM TEMIICPATYpC BO3AYyXa

Z[J'ISI OIIPCACIICHUSA BJIAXXHOCTHU BO3yXxa IMOJIb3YIOTCA CIICraJIbHbIM HpI/I60pOM,
Ha3bIBACMBIM IICUXPOMCETP. Ero pa60Ta 3aKIIIOYAaCTCsA B CJICHAYIOIIICM. I[Ba TCPMOMCTpPA MNOKa3bIBAIOT
TCMIICPATypy CYXOro (KOMHaTHOTO BO3,Z[YXa) U BJIAKHOT'O BO3ayXa (BTOpOﬁ TCPMOMETP NOMCHICH BO



BIQXHYIO Mapiio). Pa3HocTh  TemmepaTyp MeEXAy OSTUMH TEPMOMETpPaMH OTpa)kaeT BIAKHOCTh
KOMHATHOI'O BO3yXa. I[JISI onpCaAcCICHUSA BCIINMYMHBI OTHOCHUTEIBHON BIIAXKHOCTH BO3JyXa HMCIOJIB3YIOT
MICUXPOMETPUUECKYIO Tabmuy, KOTOpast paboTtaer CJICYIOIINM oOpazom:
1. B mepBoMm cros0lie HaXOQUM TEMIIEpaTypy cyxoro TtepmomMerpa (B Trpaaycax Llenscus);
2. B IEpBOM CTPOKE HAXOJUM paA3HOCTb TEMIIEpAaTyp MEXIY CYXMM U BJIQXKHBIM TEPMOMETPOM;
3. Ha TIepeceueHUuu HaMlJIEeHHBIX CTPOK M3 MEPBbIX JBYX IYHKTOB OYJET YKa3aHa OTHOCHUTEIbHas
BJI&KHOCTB BO3/lyXa JJIs JAHHBIX YCIOBUH.

NMCUXPOMETPUHECKAA TABNTULUA

IToxkasaHm Pa3zHo cTE MOKa3aHILT CyXOTO U BIAKHOTO TEPMOMETPOB, “C

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

IMopsinok BbINOJIHEHHSI PA0OTHI:
1. O3HaKOMBTECH C 33J]AHMEM U BBITIOJIHHUTE €TO.
2. OdopmuTe pe3ynbTaThl pabOTHI.

®dopma npeacTaBiIeHUs pe3yabTara:
BrInosHeHne HHIMBUIyIEHOTO 3a/IaHUSI.

Kpurepum oueHku:

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

"Xopomwo" - 3aaHne BBINOJIHEHO MMOJIHOCTHIO, HO UMEIOTCS] HECYLIECTBEHHbBIE 3aMEUYaHUs

"V noBieTBopuTenbHO" - 3aJaHUE BBIMIOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], TOBIIEKILINE
K HEBEPHOMY PEILLECHUIO 3aJaHus

"HeynoBneTBOpUTENBHO" - 3aJaHUE HE BBITIOJIHEHO
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W3ydyeHue 1 oBepKa razoaHain3aTopa Jisi ONpe/IeTICHUs COACPIKAHUS KHCIOPOIa B IPOIyKTaX
CrOpaHus

Heab paGoThl: 03HAKOMUTHCS C IPUHIIUIIOM T'a30aHAIN3ATOPA, IPOU3BECTH MTOBEPKY Ipudopa.

Boinosnus padorty, Bel Oyaere

yMeETb:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE HPOEKTHI U JIPYI'yI0 TEXHUYECKYIO JOKYMEHTALUIO JUIS
BBIOOpPA MPOTPaMMHOTO 0OECTICUSHHUS ISl CO3JIAaHHS MOJICNIN AJIEMEHTOB CHUCTEM aBTOMATH3AIHH

- Yo 01.01 pacmo3naBate 3amadqy w/wid mpodiemMy B MPOPECCHOHAITBHOM W/WIH COIHAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y W/Uiau IpoOIeMy U BBIACTATh €€ COCTaBHBIC YacTH;

- Y0 01.03 onpeniensith 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M 3PPEKTUBHO MCKAaTh MH(MOpMAIHIO, HEOOXOAUMYIO JUIsl PELIEHUS 3a/lauu
W/Uiv IpO0JIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JCHCTBHIL;

- Yo 01.09 oueHuBath pe3yiabTaT M TMOCIEJACTBUS CBOUX JCUCTBUH (CAaMOCTOATENHLHO WM C
MTOMOIIBI0 HACTABHUKA);

- Y0 02.01 ompeaensats 3aaa4uu it MOUCKa HHHOPMAIIHH;

- Yo 03.01 ompepenarp  akTyalbHOCTb  HOPMAaTHBHO-TIPABOBOM  JOKYMEHTalMUd B
pohecCHOHANTBHOM JIeATETLHOCTH;

- Yo 04.03 a¢pdextuBHO paboTaTh B KOMAH/IE;

- Yo 05.01 rpaMoTHO H3/1araTh CBOM MBICIH M O(QOPMIIATH JOKYMEHTHI MO MpOo(ecCroHaIbHOMN
TEMaTUKe Ha TOCYIapCTBEHHOM S3BIKE;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBAaX B JIIOOOM JIOCTYITHOM (popmare;

O6opynoBanue:
ITanens «I"a30BEINH aHAIN3Y;

3aganue:
O3HAKOMUTBCSA C IPUHITUIIOM pabOTHI Ta30aHATM3aTOPA JIJIS ONIPEACIICHHS COJIEPIKaHMS KUCIopoaa
B MpoAyKTax cropanus. [IpousBectu moBepky npudopa.

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1 TToaroToBUTH YCTAaHOBKY ISl paOOTHI.

3 BKIIOYUTE CTEH]I.

4 TIpoun3BecTy U3MEPEHHUS

5 3adukcupoBath pe3ynbTaT paboThl B OTUETE

®dopma npeacTaBiIeHUs pe3yabTara:
OtyeTt no nabopaTopHOU paboTe

Kputepun onenkn:

"O1imnuHo" - 3agaHue BBIIOJHEHO MOJHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aaHne BBINOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEYaHUsI

"V noBaeTBopuTenbHO" - 3aJaHUE BBIMOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], MOBIIEKILINE
K HEBEPHOMY PEILLECHUIO 3aJaHusl

"HeynoBneTBopuTENbHO" - 3aJaHUE HE BBITIOJIHEHO
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N3y4yenue paboThl CUTHAIM3aTOpa COACPIKAaHMS METaHA B BO3/lyXe
Ilesqb padoThl: 03HAKOMUTHCS C MPUHIIMIIOM PaOOThI CUTHAIM3ATOPA

Boinosnus padorty, Bel Oyaere

yMeETb:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYI0 JOKYMEHTAIUIO s
BBIOOpPA IPOTPaMMHOTO 00ECTICYSHHS TSl CO3/IAaHHS MOJICNN AJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacmo3naBate 3amadqy w/wid mpodieMy B MPOPECCHOHAITBHOM W/WIH COIHATEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a4a4y W/WIH MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YaCTH,

- Y0 01.03 onpeniensith 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M 3PPEKTUBHO MCKATh MH(DOpMAIHIO, HEOOXOAUMYIO JUIsl PELIECHUS 3a/lauu
W/Uiv TIpOOJIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JSHCTBHIL;

- Yo 01.09 oueHuBath pe3ynbTaT M TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSTEIHHO WU C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 ompeaensats 3aa4uu it MIOUCKa HHHOPMAIIHH;

- Yo 03.01 ompepenarp  akTyalbHOCTb  HOPMAaTHBHO-TIPABOBOM  JOKYMEHTalMUd B
pohecCHOHATBHOM JIeATETLHOCTH;

- Yo 04.03 a¢pdextuBHO paboTaTh B KOMAH/E;

- Yo 05.01 rpaMoTHO H3/1araTh CBOM MBICIH U OQOPMIISTH JOKYMEHTHI MO Mpo¢ecCHOHATbHON
TEMaTUKe Ha TOCYIapCTBEHHOM S3BIKE;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYIHOM (hopmare;

Oo6opyaoBanmue:
ITanens «I"a30BEINA aHAIU3Y;

3ananmue:
O3HaKOMHTBCS C MPUHIIUIIOM CHTHAJIU3aTOPa COJICpXKaHMsI MeTaHa B Bo3ayxe. [IponsBectn Hamaky
npuodopa.

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1 TToaroToBUTH YCTAaHOBKY J1J1s1 paOOTHI.

3 BKJIIOUUTE CTEH]I.

4 TIpou3BecTy U3MEPEHHUS

5 3adukcupoBath pe3ynbTaT paboThl B OTUETE

@dopma npeacTaBIeHus pe3yJabTara:
OtyeTt no nabopaTopHOU paboTe

Kpurepum oueHku:

"O1immuHo" - 3agaHue BBIIOJHEHO MOJHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aaHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEYaHUsI

"V noBieTBopuTenbHO" - 3aJaHUE BBIMIOJHEHO, HO UMEIOTCS CYLIECTBEHHbIE 3aMEYaHMsl, IOBJICKILINE
K HEBEPHOMY PEILLECHUIO 3aJaHusl

"HeynoBneTBOpUTENBHO" - 3aJaHUE HE BBITIOJIHEHO



Tema: 1.3
TunoBsbie 3jIeMEHTHI CHCTEM ABTOMATHYECKOT0 KOHTPOJISI MEXAHUYECKUX BEJIMYMH H HX
XapaKTePUCTUKH

IIpakTnueckoe 3ansitue Ne 16

Ananu3 cioco0oB U3MEpPEHHs MacChl MaTeprana B OyHKepe UM Ha TPAHCIIOPTEPHOM JIEHTe

Mean:
- MPOU3BECTH aHAJU3 CIIOCOO0B M3MEPEHUsI MAaCcChl MaTepualia B OyHKEpe WM Ha TPAHCIIOPTEPHOU
JIEHTE

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHI U JPYI'yl0 TEXHUYECKYIO JOKYMEHTALHIO JUIS
BbIOOpA MPOrpaMMHOT0 0OecrieueHus Ui CO3JaHusl MOJETHU 3JIEMEHTOB CUCTEM aBTOMAaTU3allun

- Yo 01.01 pacno3HaBaTh 3amadyy W/uid npooOsieMy B Mpo(ecCHOHATHLHOM H/WUIN COIHMAIIbHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y U/WIH MpoOJIeMy U BBIACIATH €€ COCTaBHBIC YaCTH;

- Y0 01.03 onpenensaTs 3Taribl pemeHus 3a1a4u;

- Yo 01.04 BisBAATH M 3PPEKTUBHO MCKaTh MHMOpMAIIHIO, HEOOXOAUMYIO JUIsl PELICHUS 3a/lauu
W/Uiv Ipo0JIEMBI;

- Y0 01.05 cocTaBnsTh miaH ASHCTBHIL;

- Yo 01.09 oueHuBaTth pe3yinbTaT M TOCIEJICTBUS CBOMX JACUCTBUH (CaMOCTOSITEILHO WM C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 onpeaensarts 3aauu it MIOUCKa HHGOOPMAIIHH;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYIHOM (hopmarte;

MarepuajbHoe o0ecnieyeHue:

Metouueckre yKa3aHus 10 BBIMOJIHEHUIO paboThl, MHAWBHIYaIbHOE 3a/1aHuUE.

Oo6opynoBanue: He TpeOyeTcs

3aganue:

[IpousBecTu aHanu3 cnocob0B U3MEPEHMS MacChl MaTepuala B OyHKEpe WM Ha TPAHCIIOPTEPHOM
JICHTE 110 UHIWBUIyaTbHOMY 33/I1aHUIO.

IMopsinok BbINOJIHEHHSI PadOTHI:
1. O3HaKOMBTECH C 33JJAHHEM U BBITIOJTHHUTE €TO.
2. Odopmute pe3yiabTaThl pabOTHI.

®dopma npeacTaBiIeHUs pe3yabTara:
BrInosHeHne HHIMBUIyIBHOTO 3a/IaHUSI.

Kpurepum oueHku:

"O1imnuHo" - 3agaHue BBIIOJHEHO MOJHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aaHne BBINOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEYaHUsI

"V noBneTBopuTenbHO" - 3aJaHUE BBIMIOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], TOBIIEKILINE
K HEBEPHOMY PEILLECHUIO 3aJaHusl

"HeynoBneTBOpUTENBHO" - 3aJaHUE HE BBITIOJIHEHO
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DKcIepUMEHTAITbHOE OIpeIeNIeHIE XapaKTePUCTUK cpadaThIBaHUsI OCCKOHTAKTHBIX JaTYHKOB-
BBIKJIFOYATEIECH

Llesqb padoThl: 03HAKOMUTHCS C TPUHIUIIOM PaOOThl OECKOHTAKTHBIX aTYUKOB-BBIKITIOUATEICH

Boinosnus padorty, Bel Oyaere

yMeETb:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKUE MPOEKTHI U JIPYI'yIO TEXHUYECKYIO IOKYMEHTALHUIO IS
BBIOOPA MPOTPaMMHOTO 0OECTICUSHHUS ISl CO3JIAaHHS MOJIENIN AJIEMEHTOB CHCTEM aBTOMATH3AIIH

- Yo 01.01 pacmo3naBate 3amadqy w/wim mpodieMy B MPOPECCHOHAITBHOM W/WIH COIHAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y U/Uiad IpoOIeMy U BBIICTATh €€ COCTaBHBIC YacTH;

- Y0 01.03 onpenensth 3Tanbl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M APPEKTUBHO MCKAaTh MH(OpMAIHIO, HEOOXOAUMYIO JUIsl PELIEHUS 3a/lauu
W/Uiv IpO0JIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JCHCTBHI;

- Yo 01.09 ouenuBaTh pe3yibTaT M TOCIEIACTBUS CBOUX JEUCTBUH (CAMOCTOATENHLHO WA C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 ompeaensats 3aaa4uu it MIOUCKa HHHOPMAIIHH;

- Yo 03.01 ompepenarp  akTyalbHOCTb  HOPMAaTHBHO-TIPABOBOM  JOKYMEHTalMUd B
npohecCHOHANTBHOM JIeATETLHOCTH;

- Yo 04.03 a¢pdextrBHO paboTaTth B KOMAH/E,

- Yo 05.01 rpaMOoTHO H3/1araTh CBOM MBICIH U O(QOPMIIATH OKYMEHTHI MO MpOo(eccroHaNIbHOMN
TEMaTUKe Ha TOCYIAPCTBEHHOM SI3BIKE;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JTIOCTYITHOM (popmare;

OobopynoBanue:
Kommnekt tunoBoro nabopaTopHoro obopynoBaHusi «OCHOBbI aBTOMAaTH3allMM IPOU3BOACTBA»
OAII1-C-P

3aganue:
M3yunte mnpuHmun paboThl  OECKOHTAKTHOIO  JaTdyMka —  BBIKIOYaTens. OnpeaenuTb
XapaKTEPUCTHKU CpabaThIBaHKS AaTUYMKA-BBIKIIOYATEIIS.

IMopsinok BbINOJIHEHHSI PA0OTHI:

1 [ToAroTOBUTH YCTAaHOBKY ISl pAOOTHI.

3 BKIHOYUTE CTEH]I.

4 TIpoun3BecTy U3MEPEHHUS

5 3adukcupoBath pe3ynbTaT paboThl B OTUYETE

®dopma npeacTaBiIeHUs pe3yabTara:
OtyeT no nabopaTopHOU paboTe

Kputepun onenkn:

"O1imnuHo" - 3agaHue BBIIOJHEHO MOJHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aaHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEYaHUsI

"V noBieTBopuTenbHO" - 3aJaHUE BBITIOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMS], TOBJIEKILINE
K HEBEPHOMY PEILLIECHUIO 3aJaHus

"HeynoBneTBopuTeNbHO" - 3aJaHUE HE BBITIOJIHEHO
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Ananu3 paboThl aHATIOTOBOTO JJATYMKA MOJIOKCHHUS
Heab padoThl: 03HAKOMUTHCS C MPUHITUIIOM PAOOTHI OECKOHTAKTHBIX JATYNKOB-BBIKIIOYATEIICH

Boinosnus padorty, Bel Oyaere

yMeETb:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYI0 JOKYMEHTAIUIO s
BBIOOpPA MPOTPaMMHOTO 0OECTICUSHHUS ISl CO3JIAaHHS MOJICNIN AJIEMEHTOB CHUCTEM aBTOMATH3AIHH

- Yo 01.01 pacmo3naBate 3amady W/wid mpooOiieMy B NMPOPECCHOHATHPHOM W/WIH COIUAIBHOM
KOHTEKCTE,;

- Yo 01.02 aHanu3upoBath 3aa4y W/ WK MPoOJIEMY U BBIICTSATH €€ COCTaBHBIE YaCTH;

- Y0 01.03 onpeniensith 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeIsBAATH M 3PPEKTUBHO MCKaTh MH(MOpMAIHIO, HEOOXOAUMYIO JJISl PEIIeHUs 33Ja4u
W/Uiv IpO0JIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JCHCTBHIL;

- Yo 01.09 oueHuBath pe3yibTaT M TMOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSTEIHHO WU C
MTOMOIIbIO HACTABHUKA);

- Y0 02.01 ompeaensats 3aa4uu it MIOUCKa HHHOPMAIIHH;

- Yo 03.01 ompepenarp  akTyaJlbHOCTb  HOPMATHBHO-IIPABOBOM  JOKYMEHTAalMUd B
pohecCHOHANTBHOM JIeATETLHOCTH;

- Yo 04.03 s¢pdextuBHO paboTaTth B KOMAH/E,

- Yo 05.01 rpaMOoTHO H3/1araTh CBOM MBICIH U O(QOPMIIATH OKYMEHTHI MO MpOo(eccroHaIbHOMN
TEMaTUKe Ha TOCYIapCTBEHHOM SI3BIKE;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTHh HEOOXOIMMBIE TEXHUYCCKUE TAHHBIC W WHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYIHOM (hopmarte;

OobopynoBanue:

Kommekt tunoBoro nabopaTopHoro ob6opynoBaHus «OCHOBbI aBTOMAaTH3allMM MPOU3BOACTBA»
OAII1-C-P

3aganue:
N3yunThs npuHIUI pabOTHl aHAJIOTOBOTO JIATYMKA MTOJI0KEHUS

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1 TToaroToBUTH YyCTAaHOBKY J1J1s1 paOOTHI.

3 BKIIOYUTE CTEH]I.

4 TIpou3BecTy U3MEPEHHUS

5 3adukcupoBarh pe3ynbTaT paboThl B OTUETE

®dopma npeacTaBiIeHUs pe3yabTara:
OtyeTt no nabopaTopHOU paboTe

Kputepun onenkn:

"O1immuHo" - 3agaHue BBIIOJHEHO MOJHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aaHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEYaHUsI

"V noBaeTBopuTenbHO" - 3aJaHUE BBIMOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], MOBIIEKILINE
K HEBEPHOMY PEILLECHUIO 3aJJaHusl

"HeynoBneTBopuTENbHO" - 3aJaHUE HE BBITIOJIHEHO



Tema: 1.4
TunoBble 3j1IeMeHTHI BO3/1elCTBHS HA MIPOLIECC B CHCTEMAX ABTOMATHYECKOI0 YIIPaBJIeHHUS U UX
XapaKTePUCTUKHU
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W3ydeHne xapakTepUCTUK MycKaTesi 0ECKOHTAKTHOTO PEBEPCUBHOTO

Mean:
- U3y4YUTb XapaKTEPUCTUKU IycKaTessi 0ECKOHTAKTHOTO PEBEPCUBHOTO

Boinosnus padorty, Bel Oyaere:

ymembs:

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYIO JOKYMEHTAIUIO s
BbIOOpA MPOrpaMMHOT0 0OecrieueHus Uil CO3JaHus MOJIENIN JIEMEHTOB CUCTEM aBTOMATH3aI[uU

- Yo 01.01 pacno3HaBaTh 3amadyy W/uid npooOsieMy B Mpo(ecCHOHATHLHOM H/WUIN COIMAIIbHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3aa4y W/ MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpeniensith 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeisBasaTh ¥ 3¢GEKTUBHO UCKATh MHPOPMAIUIO, HEOOXOIUMYIO JIJIsl PEelIeHus 3aJ1auu
W/Uiv Ipo0JIEMBI;

- Y0 01.05 cocTaBnsTh miaH ASHCTBHIL;

- Yo 01.09 oueHuBath pe3ynbTaT M TOCIEACTBUS CBOUX JEHCTBHM (CaMOCTOSATEIHHO WIIH C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 onpeaensarts 3aaauu Jyisi TOWCKa HHOpMAITUu;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JOCTYIHOM (hopmarte;

MarepuajibHoe o0ecnieyeHue:

Metouueckre yKa3aHus 10 BBIMOJIHEHUIO paboOThl, MHAWBHIYaIbHOE 3a/1aHuUE.
Oo6opynoBanue: He TpeOyeTcs

3ananmue:

[IpousBecTu aHaIU3 XapaKTEPUCTUK MTycKaTelNsi OECKOHTAKTHOTO PEBEPCHUBHOTO.

IMopsinok BbINOJIHEHHSI PAa0OTHI:
1. O3HaKOMBTECH C 33JJAHHEM U BBITIOJHHUTE €TO.
2. OdopmuTe pe3ynbTaThl pabOTHI.

®dopma npeacTaBiIeHUs pe3yabTarTa:
BrInosHeHne HHIMBUIyAIBHOTO 33/ aHUS.

Kpurepum oueHku:

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

"Xopomwo" - 3aaHne BBINOIHEHO MMOJIHOCTbIO, HO UMEIOTCS] HECYLIECTBEHHbBIE 3aMEYaHUs

"V noBieTBopuTenbHO" - 3aJaHUE BBIMIOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], TOBIIEKILINE
K HEBEPHOMY PEILLIECHUIO 3aJaHus

"HeynoBneTBOpUTENBHO" - 3aJaHUE HE BBITIOJIHEHO
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N3ydeHne pacXoaHbIX XapaKTEPUCTUK 3aCJIIOHOK

ean:
- U3YYUTh PACXOJHBIE XapAKTEPUCTUK 3aCITOHOK

Boinosnus padorty, Bl Oyaere:

ymembs:

- ¥V 1.1.01 ananm3upoBaTh TEXHUYECKUE MPOCSKTHI M JIPYT'YIO TEXHUYECKYIO TOKYMEHTALUIO JUIS
BBIOOpA MPOTPAMMHOTO 00SCTICUCHUS IS CO3aHMS MOCITH 3JIEMEHTOB CHCTEM aBTOMAaTU3aIINN

- Yo 01.01 pacmo3naBate 3amadqy w/wim mpodieMy B MPOPECCHOHAITBHOM W/WIH COIHAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3a7a4y U/WIH TpoOJIeMy U BBIICTSATh €€ COCTAaBHBIE YaCcTH,

- Y0 01.03 onpenensth 3Tanbl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M APPEKTUBHO MCKAaTh MH(OpMAIHIO, HEOOXOAUMYIO JUIsl PELIEHUS 3a/lauu
W/Uiv IpO0JIEMBI;

- Yo 01.05 cocTaBnsaTh miaH JCHCTBHI;

- Yo 01.09 ouenuBath pe3yibTaT M TOCIEACTBUS CBOUX JEUCTBUH (CAMOCTOATEIHLHO WA C
MTOMOIIBIO HACTABHUKA);

- Y0 02.01 ompeaensats 3aaa4uu it MIOUCKa HHHOPMAIIHH;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKIIUU B
PYKOBOJICTBaX B JIIOOOM JTIOCTYITHOM (popmare;

MarepuanbHoe o0ecrieyeHme:
Metoanueckue yka3aHus MO BBIIOJIHEHUIO paOOThI, UHAUBUIYyaIbHOE 3a/laHHE.
Oo6opynoBanue: He TpeOyeTcs

3ananue:
N3yunTth pacxoaHBIX XapaKTEPUCTUK 3acIOHOK. [Ipou3BecTu BbIOOp 3aCIOHKH JUTS 33JAaHHOTO
TpyOOIpoBOIa.

IMopsinok BbINOJIHEHHSI PAadOTHI:
1. O3HaKOMBTECH C 33JJAHHEM U BBITIOJTHHUTE €TO.
2. OdopmuTe pe3ynbTaThl pabOTHI.

®dopma npeacTaBiIeHus pe3yabTara:
BrInosHeHne HHIMBUIyIEHOTO 3a/IaHUSL.

Kpurepum oueHku:

"OTtanuno" - 3aaHue BBIIOIHEHO MOJHOCTEIO, 0€3 3aMeyaHuii

"Xopowo" - 3aaHne BBINOJIHEHO MMOJHOCTHIO, HO UMEIOTCS] HECYLIECTBEHHbBIE 3aMEUYaHUs

"V noBneTBopuUTeNbHO" - 3aJaHUE BBINIOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], TOBJICKILINE
K HEBEpHOMY PEIICHHIO 3aJaHUs

"HeynoBneTBOpUTENBHO" - 3aJaHUE HE BBITIOJIHEHO



JlaboparopHoe 3ansiTue Ne 12

OKCIIEpUMEHTAIHOE OIPENIEICHUE XapaKTEPUCTUK UCIIOIHUTEIBHOIO MexaHu3ma tuna MO0

Leab padoThl: 03HAKOMUTKCS C MPUHITUIIOM PAOOTHI MEXaHU3Ma IEKTPOHHOTO 0JTHOOOOPOTHOTO,
OTIPEJICTTUTh €r0 TEXHUUECKHE XapaKTePUCTUKU

Boinosnus padorty, Bel Oyaere

yYMeThb!

- ¥V 1.1.01 ananu3upoBaTh TEXHUYECKHE MPOEKTHl U JPYTYI0 TEXHUUYECKYI) JOKYMEHTAILUIO IS
BBIOOpPA MPOTPaMMHOTO 0OECTICUSHHUS ISl CO3JIAaHHS MOJICNIN AJIEMEHTOB CHUCTEM aBTOMATH3AIHH

- Yo 01.01 pacmo3naBate 3amadqy w/wid mpodiemMy B MPOPECCHOHAITBHOM W/WIH COIHAIEHOM
KOHTEKCTE;

- Yo 01.02 ananu3upoBath 3aa4y W/ MpoOJIeMy U BBIIETSATh €€ COCTAaBHBIE YacTH,

- Y0 01.03 onpeniensith 3Tansl pelieHus 3a1auu;

- Yo 01.04 BeIABAATH M 3PPEKTUBHO MCKAaTh MH(MOpMAIHIO, HEOOXOAUMYIO JUIsl PELIEHUS 3a/lauu
W/Uiv IpO0JIEMBI;

- Yo 01.05 cocTaBisaTh miaH JICHCTBUI;

- Yo 01.09 oueHuBath pe3yibTaT M TOCIEACTBUS CBOUX JIEHCTBHM (CaMOCTOSATEIHHO WU C
MTOMOIIBI0 HACTABHUKA);

- Y0 02.01 ompeaensats 3aaa4uu it MOUCKa HHHOPMAIIHH;

- Yo 03.01 ompepenarp  akTyalbHOCTb  HOPMAaTHBHO-TIPABOBOM  JOKYMEHTalMUd B
poheCcCHOHANTBHON JIEATETLHOCTH;

- Yo 04.03 s¢pdextuBHO paboTaTth B KOMAH/E,

- Yo 05.01 rpaMoTHO H3/1araTh CBOM MBICIH M O(QOPMIIATH JOKYMEHTHI MO MpOo(ecCroHaIbHOMN
TEMaTUKe Ha TOCYIapCTBEHHOM S3BIKE;

- Yo 09.06 untath, MOHUMATh U HAXOJIUTh HEOOXOIUMBIE TEXHUYECKUE TAHHBIE W MHCTPYKI[MHU B
PYKOBOJICTBaX B JIIOOOM JOCTYIHOM (hopmarte;

OobopynoBanue:
Kommnekt tunoBoro nabopatopHoro obopynoBaHusi «OCHOBbI aBTOMAaTH3allMM MPOU3BOACTBA»
OAII1-C-P

3aganue:
O3HAKOMUTBCS C MPUHITATIOM PAOOTHI MEXaHU3Ma JIEKTPOHHOTO OJTHO0OOPOTHOTO, OTIPEICTUTh €T
TEXHUYCCKUE XapaKTCPUCTUKH

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1 [ToAroTOBUTH YCTAaHOBKY ISl pAOOTHI.

3 BKIHOYUTE CTEH]I.

4 TIpou3BecTy U3MEPEHHUS

5 3adukcupoBarh pe3ynbTaT paboThl B OTUETE

®dopma npeacTaBiIeHUs pe3yabTara:
OtyeT no nabopaTopHOH paboTe

Kputepun onenkn:

"O1immuHo" - 3agaHue BBIIOJHEHO MOJHOCTRIO, 0€3 3aMeYaHui

"Xopomo" - 3aaHne BBIMOIHEHO MOJTHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbBIE 3aMEYaHUsI

"V noBaeTBopuTenbHO" - 3aJaHUE BBIMOJHEHO, HO UMEIOTCS CYIIECTBEHHbBIE 3aMEYaHMs], MOBIIEKILINE
K HEBEPHOMY PEILLIECHUIO 3aJaHus

"HeynoBneTBopuTenbHO" - 3aJaHUE HE BBITIOJIHEHO
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