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1 esiu ocBOEHUSA TN CHUNIUHBI

HCH}IMI/I OCBOCHHSA JUCHUIIJINHBI «CucreMsl YIIpaBJICHUA XHUMUKO-TCXHOJIOTHYCCKUMU
nporeccaMu»  sBisieTcss  (pOpMHUpOBAaHWE 3HAHWMH W yMEHMHA 10 aBTOMATU3allMd  XHUMHUKO-
TCXHOJIOTHYCCKUX IIPOLECCCOB HCO6XO[[I/IMLIX IJIg OKCIUTyaTallu TCEXHUYCCKHUX CPCIACTB KOHTPOJA H
YIPaBJICHUS U 3aIUThI POU3BOJICTBEHHOIO MEPCOHAIIA; BBIOOPA TEXHUYECKHX CPEACTB U TEXHOJIOTHH C
YUCTOM 3JKOJOTHYCCKHUX HOCJ’ICZ[CTBI/Iﬁ HUX IMPUMCHCHMUA, a TaK¥XE I/IH(i)OpMaI_[I/IOHHOFO O6eCHe‘ICHI/I$I
CHCTEM aBTOMATHU3AIIHH.

JIst TOCTHIKEHUS TIOCTABJICHHOM 1IEJI B TUCIUIUIMHE PEIIAIOTCS 3a1a9H:

— HW3y4YeHUE OCHOBHBIX CIIOCOOOB cOOpa, 0OpabOTKM M XpaHEHUs WHPOpPMAIMH O MapaMeTpax
XHUMHUKO-TEXHOJIOTHUECKHX MPOIECCOB;

— U3YUCHUC MPHUHIHUIIOB YIIPABJICHUSA XUMUKO-TCXHOJIOTHICCKUMU HpOI_IeCCElMI/I;

— W3YYEeHHE METOJOB MPOCKTUPOBAHUS CHCTEM aBTOMATUYECKOTO YIPABICHHS B XHUMHUYECKOM
MPOMBIINIJICHHOCTH.

2 MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl NMOATOTOBKH 0akajiaBpa

JuctmiuimHa «CHCTEMBI  yIIPaBICHUS XUMHUKO-TEXHOJIOTUYECKUMHU MPOIECCaMK» BXOJIUT B
0a30Byr0 4YacTh OJioka | oOpa3oBaTenbHON MPOrpaMMBbl 110 HANPABICHHIO IMOATOTOBKU OakalaBpOB
18.03.01 — Xwumuueckas TexHoOJIOTHSA, MNpoduiab — XHUMHYECKas TEXHOJOTHUS IPUPOIHBIX
SHEPrOHOCUTENICH U YIIIEPOAHBIX MaTepPHAIOB. JIMCIUILINHA U3Y4aeTCsl B BOCBMOM CEMECTpeE.

Jns w3ydeHHs AMCUUIUIMHBI HEOOXOIUMBbI 3HaHWs (YMEHHsI, BiaJeHHs), cHOpMUPOBaHHBIC B
pe3ysibTaTe U3ydeHUs UCIHILTIH:

— «MaremaTuka»

— «Du3ukaw;

— «MHpopMaTukay;

— «OJNEKTPOTEXHUKA U MPOMBIIIUICHHAS SJIEKTPOHUKAY;

— «Teopernueckre OCHOBBI XUMUYECKOW TEXHOJIOTUH TOILUIMBA U YTJIEPOJAHBIX MAaTEPUATIOB);

— «XUMHUYecKasi TEXHOJOTHS HEYTH B BRICOKOMOJICKYIISIPHBIX COCTUHCHUI Y.

[lepen mavyasioM W3ydeHUs] AUCIHUILUIMHBI CTYACHT JOJDKEH 00JIamaTh CISAYIOIMIMMH 3HAHHUSIMH,
YMEHHUSIMU U HABBIKAMM:

3HaAMb!

— OCHOBHBIE TOHSTHSI M3 MaTeMaTUKH: NpPou3BOoAHAs, auddepeHran, HeonpeaeaeéHHbIN
uHTerpal, nauddepeHnranbHbple yYpaBHEHUsS, pAAbl: o0mue cBeAeHus, psagsl Dypse,
paznoxenue QyHkuuii B psg Dypbe; OCHOBHBIE TOHITHS U METOJBI MAaTeMaTHYECKOTO
aHaJIM3a, JTMHEHHOHN anreOpbl

— OCHOBHBIE TIONOKEHUS U3 (GU3MKK: (QU3NYECKHEe BEMUYMHBI M 3aKOHOMEPHOCTH HX
B3aUMOJICUCTBUS, IJEKTPUUECKUE SBJICHUS, MAarHUTHBIC SIBJICHUS, JIEKTPUUYECKUE SBICHUS B
TBEP/IOM TeJle, TEPMOIJIEKTPUUECKUE SBJICHUS, TOTYIPOBOAHUKHU

— TEXHOJIOTUS epepabOTKU ra3oB; TEXHOJIOTU MepepaboTKi HePTHU U ra30KOHJEHcaTa; Mpolecc
MUPOJIN3a U €r0 3HAYECHHUE.

ymemy:
— BBIMIOJIHATh DKCIEPUMEHThl Ha JCHCTBYIONIMX OOBEKTaX MO 3aJaHHBIM METOAUKAM U

0o0pabaTeIBaTh pe3yNbTaThl C MPUMEHEHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH H
TEXHHYECKUX CPEJICTB;

— TMOJIH30BAThCSI U3MEPUTENBHBIMU PUOOpaMU;

— OIIEHUBATh MOTPEUTHOCTH U3MEPECHHIA;

— 0(hOpMIISTH Pe3yIbTAThl PACYETOB U IKCIIEPUMEHTOB;

— UCNOL308aMb CMAHOAPMHbBIE NAKeMbl NPUKIAOHLIX NPOSPAMM OJisl peuletuss NPaAKmu4eckKux
3a0ad.

enaoemsn:



— OCHOBaMH MaTE€MaTH4YE€CKOW CTaTHUCTHUKH;

— METO/I0JIOTHEN aHaIK3a BEIeCTB;

— OCHOBHBIMHU IIpreMaMu 00pabOTKU U MPECTABICHUS IKCIIEPUMEHTAIbHBIX JaHHBIX;

— HaBBIKAMU CaMOCTOSITEJIbHON pabOThI ¢ IUTEPaTypOol U OUOIHMOTECYHBIMH KaTallOTaMu;

— 3JIEMEHTAPHBIMU OLICHKAMH MOTPEIIHOCTH U3MEPEHUI;

— MpueMaMH MOCTAaHOBKU MPOCTHIX SKCIIEPUMEHTOB;

— HaBBIKAMHU BKIIFOUEHUS U OTKIIFOUCHUS SJEKTPHUSCKUX MPUOOPOB U MOTpEeOUTENEH, H3MEpEHUs
AIIEKTPUYECKUX MTAPaMETPOB, MOCTPOCHHUS TPAPHUKOB, 3aBUCIMOCTEH.

— Memooamu U cpeocmeamu  paspabomku U 0QopMieHUs MEXHUUeCKoU OOKYMEeHmMAayuu,
COBPEMEHHBIMH nH(GOPMAITMOHHBIMU u UH(}OPMaLMOHHO-KOMMYHUKAIIHOHHBIMH
TEXHOJIOTUSIMU U HMHCTPYMEHTAIBHBIMHU CPEJCTBAMHU ISl PEIICHUS] OOIIEHAYyYHBIX 3a/ad B
cBOei mpohecCHOHATBHON AESITeIbHOCTH U AJIsi OpraHu3auuu csoero tpyna (oducuoe I10,
MareMaruyeckue makersl, WWW)

3Hanusi (yMEHHS, HABBIKH), I[IOJIYYCHHBIC TPU M3YYCHUU JAHHON JUCHUIUIMHBI OymyT
HEOOXOTUMBI:
— Bb2.B.03(IT) «IIpon3BoacTBeHHAs] — MPEAAUILIOMHAS TTPAKTHUKA,
— b3.b.01 «IloaroroBka k caye u caaua rocyIapcTBEHHOTO IK3aMEHa;

— b3.5.02 «[loaroroBka K 3alIydTe U 3alUTa BHITYCKHON KBAIU(PUKALIMOHHON pabOThI.

3 Komnerenuuun oOyudaroumierocsi, gopmupyemMbie B pe3yJibTaTe OCBOEHUS] TUCHUIIHHBI H
IUVIAHUPYeMble Pe3yJIbTAThl 00y4eHUusI

B pesynbrate ocBoeHHMS AMCIUIUIMHBI «CHCTEMBI YIPABJICHUS XUMHKO-TEXHOJOTHUCCKUMHU
rporeccaMmm 00y4aromuics T0HKEH 001a1aTh CISAYIOMUMHA KOMIIETCHITUSMU

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs

KOMIICTCHIINU
OIIK-4 BuaageHuMeM NOHMMAHUS CYIIHOCTH W 3HadeHus uHHGoOpManuM B Pa3BUTHH
COBPEMEHHOI0 HMH(OPMAUMOHHOIO O00IIECTBA, OCO3HAHUS OMACHOCTH M  YIPo3bl,
BO3HUKAKOIIMX B JITOM Iponecce, CIHOCOOHOCTHIO CO00JII0IaTh OCHOBHbIEe TpeOOBaHUA
HHGpOpPMANMOHHOI §€30NACHOCTH, B TOM YHCJI€ 3aIIUTHI TOCY1aPCTBEHHOMN TallHBI
3HaTh - OCHOBHBIE METOAMKH TIOMCKA U UCTOYHUKHU HAYYHOU MHGPOpMAIUH;

- OCHOBHBIE TpeboBaHUs WH(OPMALIMOHHON OE€30MaCHOCTH;

- pPa3JINYHLIC CITOCOOBI NpeACTaBJICHUA I/IH(I)OpMaI_II/II/I C UCIIOJIb30BAHHEM
I/IHq)OpMaI_II/IOHHBIX, KOMITIBIOTCPHBIX U CETCBBIX TEXHOJIOTHUH.

YMeTh — HCII0JIb30BaTh Pa3IMyHble UICTOYHUKHU ISl TOJITOTOBKU 0030pOB U OTYETOB,
0(pOpPMIIATH HAYYHO-TEXHUUECKUE OTUETHl B COOTBETCTBHHM C TPEOOBAHUSIMU;
— IPUMEHATh OCHOBHBIE TpeOOBaHUS NH(POPMAITMOHHOM 0€3011aCHOCTH ;
— aHaAJIM3HUPOBATh MH(OPMALMIO U3 PA3IUYHBIX UICTOYHUKOB JIJISl IOJTOTOBKU
0030pOB MO 3aJaHHOW TEMAaTHUKe, OMNPEAENATh CTPYKTYPY M OQOPMISTH
HAyYHO-TEXHUYECKHE OTUETHI.
Braners —HaBbIKaMH paboThI B MaKeTax MPUKIIAJHBIX IPOTrpamMMm JUIsi 0pOpMIICHUS
TEKCTOBOW MH(OPMAIHH;

—HaBbIKaMU pPa0OTHl C COBPEMEHHBIMH MPOTPAMMHBIMU CPEICTBAMH JIJIs
oQopmIleHus! TEKCTOBOI HH(popManuy;

—MeTo/laMH M CpeJCTBaMHU TPEJACTaBIEHUS TEKCTOBOW MH(OpMaIMu ¢
VICII0JIb30BaHUEM COBPEMEHHBIX TEXHOJIOTHH.
OIIK-6 BiaageHueM OCHOBHBIMM METOJAMH 3alIUThI NPOM3BOJACTBEHHOI0 IEpPCOHAJA W
HACeJeHHs 0T BO3MOKHBIX MOCJIEICTBHI aBapuii, KaTacTpod, CTUXHHHBIX OeACTBUI
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CTpyKTypHBI

JJIEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS
KOMIIETEHIINH
3Harb —BU/JIbI CHTHAJIN3AIMN HA TEXHOJIOTUIECKOM 00BEKTE;
—CpelICTBa aBTOMATUYECKOW CUTHAJIM3ALINH;
—HEOOXOMUMBIH 00bEM CHUTHAIM3AIMUA IS 3alUThl MPOU3BOJCTBEHHOTO
HepcoHaia.
YMeTh —aHAIM3UPOBATH BUJIBI CHTHAIM3AIMH HAa TEXHOJIOTHYECKOM 00BEKTE;
— BBIOMPATH CPEJICTBA AaBTOMATUYECKON CUTHAIM3AIUH;
— BBIOMpAaTh  HEOOXOAWMMBIM  O00bEM  CUTHAIM3ANUUA  JUIS  3aIlUThI
MPOU3BOJICTBEHHOI'O IIEPCOHAJIA.
Bnaners — HaBbIKaMH (OPMUPOBAHUS MOPsAKA ASUCTBUNA JUIsl opraHusanuu coopa u

MEPBUYHON 00pabOTKH UCXOAHBIX JIAHHBIX JUIS aHAJIU3a BHJIOB CUTHATU3AIIUU
Ha TEXHOJIOTHYECKOM OOBHEKTE;

— HaBBIKAMM HCITOJIb30BAaHHUS HECKOJIBKMX CIOCOOOB cOOpa W aHaiu3a
MCXOMHBIX JAHHBIX IS aHalW3a BHAOB CUTHAIM3ALMKA HA TEXHOJIOIMYECKOM
00BEKTE;

- HaBbIKaMH KOMOHMHAIIMKA HECKOJIBKUX CIIOCOOOB cOOpa M aHaIM3a UCXOIHBIX

JaHHBIX JJI aHaJIn3a BUJOB CUTHAJIM3allMd Ha TCXHOJIOTMYCCKOM 00BEKTeE.

IIK-4 Crnoco0HOCTHI0 MPUHUMATHh KOHKPETHbIe TeXHHMYECKHe pelleHHus NMpH pa3padoTke
TEeXHOJOTHYECKHUX MPOIECCOB, BLIOMPATh TeXHUYECKHE CPEeICTBA M TEXHOJOTHH C YYeTOM
IKOJOTHYECKHUX MOC/IeACTBUI HX IPUMEHEHHUsI

3HaThb

— IPUHLMIIBI JEHCTBUS CPEACTB M3MEPEHUM, METOIbI M3MEPEHUN pPa3IM4HbIX
(bU3NUECKUX BEINYMH;

— THUIIOBBIE METOJbl U CPEICTBA M3MEPEHHUS OCHOBHBIX TEXHOJIOIMYECKUX
apaMeTpoB, METOJAbl W TPUOOpPHI KOHTPOJISL OKpYXAroUlel cpenbl U
IPOMBIIIJICHHBIX TIPUOOPOB,;

— NPUHLUIBI TOCTPOEHUS M (QYHKIMOHMPOBAHHS aBTOMAaTU3MPOBAHHBIX
cpeacTB HHPOPMAIIMOHHOTO 00ECIIEYeHUsI CHCTEM aBTOMATH3AINH.

YMmeTn

— UCIOJIb30BaThb TEXHUYECKUE CPEINCTBA I HU3MEPEHHUS  Ppa3IMuHBIX
(bU3MUECKUX BEJIUYHH;

— BBIOMpPATh COBPEMEHHBIE TEXHUUYECKUE CPEICTBA JIJIsl U3MEPEHUS] pa3IMYHbIX
(bU3MUYECKUX BEJIUYHH;

— PAacCUMUTHIBATh METPOJIOTMYECKUE XAPAKTEPUCTUKHU CPEJICTB M3MEPECHMIA.

Bnanets

— HaBbIKaMM HEOOXOAMMBIMH JJisi BbIOOpa, CO3JAaHMS, BHEIPEHUS U
DKCIUTyaTallud aBTOMATU3UPOBAHHBIX CPEJICTB TEXHOJOTUYECKUX U3MEPEHUN,
a Takke MH()OPMAIIMOHHOTO 00EeCTIeYEeHUsI CUCTEM aBTOMAaTHU3allly;

— HaBbIKaMM HEOOXOJMMBIMM Ui JKCIUTyaTallid aBTOMAaTH3UPOBAHHBIX
CPEICTB TEXHOJIOTMYECKUX H3MEPEeHUH, a Takke HHPOPMAIMOHHOTO
o0ecreyeHns CUCTEM aBTOMAaTH3alUH;

— HaBbIKaMH, HEOOXOJMMBIMH JUUISl OLIEHKHM TOYHOCTH PabOThl TEXHUYECKHUX
CPEJICTB ABTOMAaTU3aLlHH.




4 CTpyKTYypa U coepKaHue TUCHUIINHBI

OO01mast TpyA0€MKOCTh TUCHIUTUINHBI COCTaBIseT 3 3a4eTHble enuHulibl, 108 akax. gaca, B ToM 4uce:
— KOHTakTHas paborta — 69,95 akan. 4acos:

— ayauTopHas — 66 akaj. 4acos;
— BHeayauTopHas — 3,95 akaj. 4acos;

— camocTosiTenpHas padbora — 2,35 akaj. 4acos,

— TOJrOTOBKA K 3K3aMeHy — 35,7 akaJl. Jaca.
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5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnis peanusalMy MpeIyCMOTPEHHBIX BHJOB Y4eOHOM pPabOTBl B KadecTBE 0OOpa3oBaTEIbHBIX
TEXHOJIOTUH B TPENOAABAHUU JUCHUIUTUHBI «CHCTEMBl YIPaBICHUS XUMHKO-TEXHOJIOTHYECKUMHU
IPOLIECCaMM» UCTIOJIBb3YIOTCS:

Tpaouyuonnvie obpazosamenvHvle mexHoIo2uy — UHPOPMAIIMOHHAS JEKUUsA (BBOJHYIO JIEKIIMIO,
r7ie JAaeT IepBO€ IMPE/ICTaBIEHUE O MPEeIMETe W 3HAKOMCTBO CTYACHTOB C Ha3HAYeHHEM M 3aJadyaMu
Kypca); JEKIHMH — KOHCYJIbTAllMM, HW3JI0)KCHHE HOBOIO MaTepuayia COMPOBOXKAACTCS IMOCTAHOBKOM
BOIPOCOB U JUCKYCCHEN B IIOMCKAX OTBETOB HA 3TU BOINPOCHI; J1a0OpaTOpPHbIE pabOTHI.

Texnonoeuu npobnemnozo o6yyenusi — NPOOJIEMHbIE JICKIUM SIBJISETCS Pe3yJIbTATOM YCBOEHHS
MOJyYeHHON MH(POPMALUU MOCPEICTBOM IIOCTAHOBKM IPOOJIEMHOIO BONPOCAa M TOMCKA IyTeH ero
pereHus; 1adopaTopHble paboThl ¢ UCIOJIB30BaHUEM IPOOJIEMHOT0 00yueHHE, KOTOPOE 3aKJII0YAETCs B
CTUMYJIUPOBAaHUM CTYACHTOB K CAMOCTOSITENIBHON «I00bIYe» 3HAHWH, HEOOXOAMMBIX JUIS PEUICHHUS
KOHKPETHOH MpOOIeMBI.

Hngopmayuonno-kommyHukayuonHele 00pasosamenvbhble MeXHOI02UU — B XOJIE IPOBEICHUS
JEKIHOHHBIX 3aHATUI IpelycMaTpUBAeTCs HCHOJIb30BAHUE DJIEKTPOHHOIO JIEMOHCTPALMOHHOIO
MaTtepuaia (JIEeKIMU-BU3yaJdH3allM), WCIOJIb30BaHWE VHTEpHET pecypcoB il IMPOMEKYTOUYHBIX
aTTecTallli ¥ MPOBEPKHU OCTATOYHBIX 3HAHUI

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTCsl B X0/ JIa0OpaTOpHBIX padoT, HA KOTOPBIX BBITOIHSIIOTCS
IPYIIOBBIE UM UHIUBHyaIbHbIEC 3aJIJaHHsI 110 IPOMAECHHON TEMe.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYAEHTOB K CaMOCTOSITENIbHON IpopaboTKe B mpoliecce
BBINOJIHEHUSI KOHTPOJIBHBIX Pa0OT M MHAMBUAYAJIbHBIX 3aJaHUM, a TakkKe B Ipolecce MOATOTOBKU K
YCTHOMY OIIPOCY, TECTUPOBAHUIO U HTOTOBOW aTTECTALINH.

B xoze npoBeseHus JIEKLIMOHHBIX 3aHATUH MpeayCMaTpUBAETCS:

— MHCIIOJIb30BaHME  JJEKTPOHHOIO  JEMOHCTPALMOHHOIO  MaTepuansa IO  COBPEMEHHOM
U3MEPUTENIbHOM TEXHUKE;

— HCIIOJIb30BaHME AIICKTPOHHBIX YYEOHUKOB 110 OTACIHHBIM TEMaM 3aHATHH;

— AaKTHBHBIE W HMHTEPAaKTHUBHBIC (OPMBI OOYUECHHUsS: BapUATHUBHBIA ONPOC, JUCKYCCHUH, YCTHBIH
OIIPOC, KOHTPOJIbHAS paboTa, TECTOBBIN ONPOC, MHANBUAYAIbHAS «3aIIUTa) J1a00pPaTOPHBIX padoT H T.JI.

6 YueOHO-MeTOo HYeCcKOe o0ecTieueHHe CAMOCTOATEIbLHOH padoThl 00y4YaoImMXCcst

[lo gucuummuue  «CuctemMbl  YOpaBJIEHHUS  XWMHUKO-TEXHOJIOTMUECKHMHU  MPOLIECCAMU»
IIPeyCMOTPEHA ayJJUTOPHAsl U BHEAYJUTOPHAsl CAMOCTOsITeNIbHAst pab0oTa 00y4yaromuXxcsl.

AynuTopHas caMmoOCTOsITeNbHasE padoTa CTYACHTOB THIPEANOJaraeT BbINOJIHEHHE U 3alIUTy
71a00paTOPHBIX PabOT, pelieHNne KOHTPOJIbHBIX 3a/1ad.

Ilepeuenn Bonpocsl k 3ammure
JIaDOPaTOPHBIX PadoT

1. Ha Kkakux SBJEHUSAX OCHOBAaHO JIEHCTBHE TEPMODIEKTPUUECKUX
TEpMOMETPOB?

2. Tlouemy mpu MOJCOEAMHEHUH TEPMOIAphl K U3MEPUTEIILHOMY IpUOOpY,
IMOJIB3YIOTCS KOMIICHCAIITMOHHBIMU HpOBOZ[aMI/I?

3. Kak BBOAMTCS MOINpaBKa Ha TEMIEpaTypy CBOOOAHBIX KOHIIOB TEPMOIMAPHI
B aBTOMAaTUYCCKHUX U IICPEHOCHBIX IMMOTCHIIMOMETpPAX, MI/IJ'IJ'II/IBOJ'II)TMGTan?

4. Jlng Kakux TepMoOIlap HEBO3MOXHO NPUMEHEHHE KOMIICHCAI[MOHHBIX
MTPOBOJIOB TSI BBEICHHUS ITOTIPABKHU?

5. Ilpenensl n3MepeHUi CTaHAAPTHBIX TEPMOITEKTPHUUECKUX TEPMOMETPOB?

Tepmoanexkrpuueckue
npeoOpazoBaTenu

Ucnpitanue n noBepka | 1. KakoBbl 0COOEHHOCTHM METOJMKH MPOBEIEHUS BTOPHUYHOTO IpUOOpa
BTOPHYHBIX puOopoB | uck-250M?
paboTaroumx B 2. Uro Takoe OCHOBHAs M JOMOJHHUTEIbHAS OTPEIIHOCTh Ipruoopa’?
KOMIUIEKTE C 3. Kakue morpemrHoctd He0OXOJMMO paccuUTaTh Ui TOrO, YTOOBI CIenaTh
TEPMOAJIEKTPUYECKUM | BBIBOJI O PE3yJIbTaTaxX MOBEPKU?
npeoOpa3oBaresieM 4. Jlns yero BBINOJHSIIOT NMOBEPKY MPUOOPA M YTO MOHUMAIOT MOJ KJIACCOM




Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocsl k 3ammTe

TOYHOCTH Tpudopa?
5. Kakue cymecTByrOT BUJIbI IOBEPOK?

TepmomeTpsal
COIIPOTHBIICHUS

1. Kakoii mpuHIHUIT JeHCTBUS Y TEPMOMETPOB COMPOTUBIICHHUS?

2. Ot 4ero 3aBUCHUT 3JIEKTPUIECKOE COMPOTUBIICHUE TIPOBOIHUKA?

3. Kakue OpeuMyIllecTBa y  MEIHOTO u y  IJaTHHOBOT'O
TEepMONpPeoOpa3oBaTEsIC COMPOTUBICHUS?

4. Kakoe 3HayeHHe IIpH H3MEPEHUU TeMIepaTypbl HMEET I0Ka3aTeib
TEIJIOBOM uHEepuuu?

5. Kakum mapameTrpoM XapakTepH3yeTcs YMCTOTa Marepuala, WIyLIero Ha
W3TOTOBJICHUE TEPMOMETPA COMTPOTUBIICHUS?

HcneiTanue u noepka
BTOPUYHBIX MPUOOPOB
paboraronux B
KOMILJIEKTE C

1.Ha yém ocHOBaHO AeicTBHE TEPMOMETPOB CONPOTHUBIICHUS?

2.Kakme wMarepuanbl HCIOJNB3YIOT JUISI HM3TOTOBJICHUS TEPMOMETPOB
CONPOTHUBIICHUS?
3.Kakue npubOpsl NPUMEHAIOT B  KOMIUIGKTE C  TEPMOMETpPaMHu
CONPOTHUBIICHUS?

TEPMOMETPAMHU 4.]J10CTOMHCTBA ¥ HEAOCTATKH HEYPABHOBEIIEHHBIX MOCTOB.
COTIPOTUBIICHUS 5.7 4yero BBINONHSIOT MOBEPKY MpUOOpa M YTO MOHUMAIOT MOJ KIACCOM
TOYHOCTHU npudopa?
1. Kakas temmneparypa Ha3bIBaeTCsl SPKOCTHOW TEMIEpaTypoit?
2. Kax ompenenuTh NEHCTBUTENBHYIO TEMIIEPATypy Tena, 3Has SPKOCTHYIO
TeMIiepaTypy?
3. YcTpoHCTBO MHPOMETPOB YaCTHYHOTO M3ITYICHUS
[InpomeTpsl
4. Yro Takoe 1BeTOBas TemrepaTrypa?
5. Kak cmemjaercs MakcMMyM KpHBOW paclpeieseHusl CIEeKTpaibHOU
SHEPreTUYECKON SAPKOCTH C YBETUYEHHUEM TeMIIepaTypbl aOCOIIOTHO YEPHOTO
tena?
1. Ilpunnun neiictBus npeobpaszoBareneit cepur Metpan?
2. Kakwue cymecTByroT MoauuKanuu nmpeodpazopareneii cepun MeTpan?
[IpeobpazoBarenu 3. Tlopsook mpoBeneHus MOBEPKH MpeoOpa3oBaTeIeii?

cepuun Metpan

4. Kakue TeXHOJIOrMYecKHEe MapaMeTpbl U3MEPSIOTCS MpeoOpa3oBaTENIIMU
cepuu Metpan?
5. IlpuHumn neicTBysi TEH30METPUUYECKOTO IaTUHKA.

1. TlepeuncnuTbh METOJBI U3MEPEHUS pacxo/a.
2. H3mepenwue pacxojia METOAOM MTOCTOSIHHOTO NEperajia JaBICHNs?
Pacxonomepsl 3. HM3mepeHue pacxoja METOJIOM NEPEMEHHOTO Nepernajia JaBIeHus ?
4. W3mepenue pacxoja 1o TMHAMHYECKOMY JTaBIICHUIO?
5. Bwuasl cyxaronmx ycTpoicTs?
1. Yro takoe craTHuecKkas XapakTepUCTUKa 00bEKTa YIPABICHUS ?
OkcriepuMeHTanbHoe | 2. Kakoi pexXuM CHCTEMBI yIIpaBlICHHs SBISETCS YCTaHOBHBIIEMCS ?
OIIpezie/ICHUE 3. Ompenenenue ko3¢ puireHTa neperaun o0beKTa?
CTaTUYECKON 4. Yem ornmuaercss Kod(p(UUUEHT mnepenayn o0bekTa OT Ko3(pQuireHrta
XapaKTePUCTHKH YCUJICHUSA?
oObekTa ynpasnenust | 5. Ilopsgok  ompeneneHuss HKCHEPUMEHTANBHBIX TOYEK  CTAaTHUECKOU
XapaKTEPUCTHKH.

DKCIEepUMEHTAIBHOE
ompeeIeHue
TUHAMHYECKOU
XapaKTEPUCTUKU
00BEKTa yIpaBICHUS

1. Jlate onpeneneHrne TUHAMUYECKON XapaKTEPUCTHKN 00BEKTa yIpaBICHUSI.
2. [lepeuncnuTh JUHAMUYECKHUE TTapaMeTpbl 00bEKTa YIPABICHHS.

3. Jlatp onpenenenne Koo.

4.Jlats onpenenenue To.

5.Jlath onpesenenue 13.

[IepexoaHbIil mponecc
B CUCTEME YIPABJICHUS

1. Yro Takoe mepexoaHbIi mporecc?
2. Tunpl IepexoIHBIX MPOIECCOB B CUCTEME YIIPABJICHUS ?
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Ilepeyennb Bomnpocsl k 3ammTe
JIa00pATOPHBIX padoT

3. IlepeuncnuTe nMoka3areau KauecTBa MEPEXOIHBIX MTPOIIECCOB.
4. B xakoM pexuMe yrpaBlIeHUs] CHUMAIOT MEPEXOIHbIH mporecc?
5. HazoBute HacTpoeunsie napameTpsl [T -perymnsTopa.

IIpumep BapuaHTa KOHTPOJbHOH PadoThI Nel

1. HapucoBaTh cxemy aBTOMAaTU3alUU Ui CTAOWIN3alUY JaBieHus. (I0A00paTh JaTYUK JaBICHHUS,
BTOPUYHBINA TPUOOP, PETYIATOP U T.J. OOBSICHUTH HA3HAYCHHE BCEX DJIEMEHTOB CUCTEMBI).

2. HapucoBaTh KpUBYIO pa3roHa Jjsi 00beKTa,
200

00J1aIaroIIero CIAeIYIOIUMH TapaMeTpaMu T,=

5¢, Ty =25 ¢, u3MeEHEHHE BXOIHOIO 160
Boszxeiicteus ot 30 1o 20 % xomxa Baza M.
Cratudeckasi XapakTepUCTUKa 00bEKTa UMEET

120

Q, m3/4

80

cnenyromui Bua. ONpeaenuThb Kog.

40

0 20 40 60 80 100
% xopna Bana UM

3. MnTerpanbHblil 3aK0H perynupoBanus. HamucaTs 3akoH, HApuCcoBaTh KpUBYIO pa3roHa. Kakue
CUTHAJIbl TOJIAI0TCS HA BXOJ] PErYISITOPA, YTO SBISETCS BBIXOAHBIM cUTHAIOM. O0IacTh MPUMEHEHUS.

IIpumep BapUaHTOB KOHTPOJIbHOM padoThl Ne2

Ornpenenutpb, rojieH Npubop K paboTe WM HET, OH paboTaeT Ha Auana3zoHe Xp, Xy (YKa3aHHBI B
tabmune). Otuer aeneHuil mo npubopy, mpousBoauThes uvepe3 10, HaumHas ¢ Xp, 1o Xp. Kiacce
TOYHOCTH IIpubopa B Tabmuie. s nonydeHus pe3yiabTara OlnpeleanTh: aOCOIIOTHYIO0, OTHOCUTEIbHYIO
U TpUBEIEHHYIO norpemHocTd. llocTponTe  3aBUCMMOCTH Ui ONpEAENEHUS  BapUalUu.
DKcrepuMeHTaANIbHbIE OBEPsieMble TOUKU Ha3HAYUTh CAMOCTOSITEILHO TaKUM 00pa3oM, YTOOBI B BHIBOJIE
3HAYMJIOCh: IPUOOP COOTBETCTBYET KJIAcCy TOUHOCTH.

Bapuant | Xy | Xp | Knacc Tounoctn
1 -10 | 30 0,5
2 -20 | 20 1,0
3 0 | 50 15
4 10 | 60 2
5 20 | 70 0,5

IIpuMepsI TECTOBBIX 3aJaHUH
1. B kakux ciay4asx NpUMEHSIOTCS TUPOMETPHI?

a) MPU U3MEPEHUHU BHICOKHUX B) MIPU U3MEPEHUH TEMIIEPATYPhI IBIKYIIUXCS
TeMIieparyp; 00BEKTOB;

0) pu U3MEpPEHUH TEMIIEPATyp HIKE I') Korjaa HeoOX0AMMO 00eCTIeUnTh BBICOKYIO TOYHOCTD.
0°C,;

2. Kakoiif MeTo1 u3MepeHHs JIeXKHUT B OCHOBE pabOThI TEPMOMAPHI M TEPMOMETPA COMPOTUBICHUS
a) KOHTaKTHBIM; 0) OECKOHTAKTHBIN; B) KOCBEHHBIM.
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3. Kak u3MeHSI0TCSl CBOMCTBAa MaTepraja TePMOMETPa COIPOTUBIICHHSI IPU H3MEHEHUH TEMIIEPATYPhI
a) U3MEHSETCS AIIEKTPUUYECKOE COIIPOTHBIICHHE;

0) U3MeHseTCs IIOTHOCTD,

B) U3MEHSETCS JUTMHA IPOBOJHHKA.

4. Kak n3MeHseTcsi COIPOTUBIICHHE Y MOIYITPOBOAHUKOBBIX TEPMOMETPOB COMPOTUBIICHUS MTPU
YBEJIMUEHUU TeMIIepaTyphl

a) yBeIIMYMBAETCs, 0) YMEHBIIIACTCS;, B) HE U3MECHSETCSI.

5. OCHOBHOM 3aKOH, KOTOPBIH JISKUT B OCHOBE padOTHI TEPMOIIAPhI

a) 3akoH [lnanka; 0) 3akoH Tomcona; B)3akoH IlenbThe.

6. CKOJIBKO Cr1aeB ObIBAeT y TEPMOIIAPHI

a)l; 6)2; B)3; r)3aBUCHUT OT YCIOBUI U3MEPEHMUS.

7. Kakue crian TepmMonapsl IOMEIIAKTCA B U3MEPUTEIBHYIO CPELLY

a) paboune; 0) XOJNOIHBIC; B) rOpsYHe; T) CBOOOIHBIEC.

8. Jlis uero BBOJAT MOMPABKY HAa TEMIEPATYPY XOJIOAHBIX CIIAeB, YTOObI

a) TeMIepaTypa XOJIO0JHBIX CraeB Obljla HOJIb;

0) TemnepaTypa XOJIOAHBIX CllaeB ObljIa paBHA TEMIIEpaType TOPSUUX CIIAeB.

9. Kakoii MeTos1 u3MepeHHust IEKUT B OCHOBE Pa0OTHI MUPOMETPOB

a) KOHTAKTHBIH; 0) OECKOHTaKTHBIN; B) MPSMOM.
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7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

a) HnannpyeMble pe3yJabTaThbl 06y‘leHHﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ aTTeCranum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl O0y4eHUs

O1eHOYHEIE cpe€acTBa

OIIK-4 BrajenueM NOHMMAHUSA CYIIHOCTH U 3HAYEeHUs1 ”HGOPMAIIUM B PA3BUTHH COBPEMEHHOr0 MH(OPMAIMOHHOT0 001IECTBA, 0COZHAHUS
OMACHOCTH H YIPO3bl, BOSHMKAIOIIUX B 3TOM Ipolecce, COCOOHOCTHIO CO0JII0ATH OCHOBHbIE TPeOOBaHUS HH(POPMAIIMOHHOI 0€3011aCHOCTH, B TOM
YyucJie 3alUThl FOCY/IaPCTBEHHOM TaliHbI

3HaTh
— OCHOBHbIE METOIMKH TIOMCKA 1 nCTounuky | [1EPeens meopemuueckux 60npocos K sk3ameny:
HAyqHOI MHGbOpPMAIHY 1. H3mepuTesnbHbie HHGOPMAIIMOHHBIE CHCTEMBI
— OCHOBHBIE TpeOOBaHUS HHPOPMALMOHHOM 2. CrocoGrI npeCTaBNeHIA HHPOPMALIH
5 _ 3. KoMmImbroTepHble TEXHOJIOTHH, UCIIOIb3YEMBIE IIPH IMOUCKE WH(HOPMAIHN
C3ONACHOCTH, 4. WNupopMalMoOHHbIE TEXHOJIOTUH, HCTIOIb3YEMbIE TIPH TIOUCKE MHPOPMAIHH
— Pa3iMyHbIC  CIOCOOBI  HPEICTABICHUA | 5 Meroauku MOMCKa M 00paGOTKH MHOPMALMK U3 PA3INYHBIX HCTOYHUKOB
uH(opMALIH c UCHOJIB30BAHUEM | 6 TIpencraBnenue nuadopmaimu B TpedbyemMom popmare
MH(pOPMAIHOHHBIX, _ KOMIBIOTCPHBIX M| 7 Amanus nHbOPMAIUU U3 PA3IMYHBIX HCTOYHUKOB
CCTCBBIX TCXHOJIOTHH. 8. CerteBble TEXHOJIOTHH TIPH COOpe HHPOPMAITUH
VMerh Ipumepovr npakmuueckux 3adanui:

— HCMOJb30BaTh pa3iIMyYHble UCTOYHUKH JJIs
MOJTOTOBKU 0030pOB M OTYETOB, OPOPMIISATH

Hay4YHO-TEXHUYECKHE OTYETHI B
COOTBETCTBUH C TPeOOBaHUSAMU,

— NPUMEHATH OCHOBHbIE TpeOoBaHUs
nH(MOPMAIIMOHHON OE30MaCHOCTH;

— AHaJIM3HUPOBATh uHpoOpMaLIMI0 U3

pa3IMYHBIX HUCTOYHUKOB JJsi TOJATOTOBKH
0030pOB 110 33JTaHHON TEMAaTUKE, ONIPECIISITh
CTPYKTYpY 31 0(pOPMITATH HAy4YHO-
TCXHHUYCCKHUEC OTUYCTHI.

3aganue 1. Mcnonbs3ys pa3nuuHble IUTEPATYPHbIE HCTOYHUKH J1aTh ONIPEAECIICHUE KAXKIOMY
TEPMHUHY U3 CIEIYIOLIEH CXEMBI.

KITACCUDOUKALUA
[TOrPEUTHOCTEN
I
v v v v v
o npuauHamM ITo xapakTepy 32\K0H01]\-rl[: oeTH Ho xapaxtepy Ilo popme
frosBeIHi NpOSIBACHMS HpOﬂBJ‘lEHl/lﬁ c::;:q]\::ll“::“dy fIPeACTABICHILI

TMOrpelrHoCTH

METOIMYECKast craTuyecKas cuCTeMaTHYecKas U ypoBHEM abcommoTHast
(ocHOBHas 1 CHrHaJIa
JIOTIONTHUTENbHAS -
MHCTpYMEHTAIIbHAs ciyuaitnas OTHOCHTEIbHAS
aTUTHBHAS
MBHAs

Cy6'l>CKTI/IBHa}I CMCIIaHHasA




CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0y4eHUs OneHoyHbIe CpeaCTBa
KOMITETCHIIUH

3ananue 2. Vcnonp3ys pa3auyHble HHTEPHET HCTOYHUKY J1aTh OIIPEIEICHUE KaXA0My
TEPMHUHY U3 CIEAYIOLIEH CXEMBI.

C npuGnmkeHHbIM OLIEHNBaHUEM MOrPeLLHOCTH
C TOYHbIM OLIEHMBaHMEM MOrPELLHOCTH

MHorokpaTHble HepaBHOTOYHbIE MN36bITOYHbIE BeckoHTakTHble T JaboparopHbie
E€XHU4eckue | | (yccnegosartenbckue)
OpHokpaTHble PaBHOTOYHbIE Heobxoaumele KoHTakTHble
Mo uncny namepenni Mo ycnosusim | | Mo cTeneHn goctaToyHOCTM Mo cBsian ¢ Mo TOYHOCTM OLEHKM
BEMUYMHBI n3mepeHui n3mepeHuit 06bekTom MorpeLIHoCTH

| Buabl namepeHuin |

Mo crnocoby nony4eHus Mo meToay Mo xapakTepy )
pesynbTarta pesyrnbTata u3mMepeHui
Mpamele ABcontoTHble
(HenocpeacTBEHHbIE)
[onyckoBble (noporoBble)
KocBeHHble
OTHOCKTENbHbIE

CoBoKynHble

CoBmecCTHble

OunHamunyeckne

CraTuueckne

Buianers —HaBbIKaAMH pa6OTBI B IMaKeTax MPUKJIaJTHBIX Hpumepbl npakmudeckux 3a0anui’
IIporpamMm IJist O(l)OpMJ'IeHI/ISI TEKCTOBOH 3azla1me 1.
I/IH(l)OpMaIII/II/I; 1. OTKpLITB TEKCTOBBIN JOKYMEHT Word u BU3YyaJIbHO O3HAKOMHUTBLCA C BUAOM, B TOM
—HaBBIKAMU paﬁOTLI C COBPEMEHHBIMU YUCJIC C BKIIIOYCHHUEM PCIKHUMA OT06pa>KeHI/I$I BCEX 3HAKOB
IporpaMMHBIMU cpeacTBaMu I 2. Tlomaroso 3a4aThb CJICAYIOIUC ITapaMEeTPbl JOKYMCHTA!
o(opMIIEHHS TEKCTOBOM HH(POPMAIHH; [TapameTtpsl cTtpanuusl: [lona: Bepxnee — 1,5 cMm, [Ipasoe — 2 cm, Huowcnee — 1,5 cwM,
— MeTOIaMH " cpencrBamu | /1e6oe — 3 cM; Opuenmayus — Kuwknast; Hymepayus cmpanuy — CHU3Y TI0 LEHTPY.

TpeJCTaBNeHns  TekcToBoil madopmammu ¢ | [1apameTpsl Tekcra: Llpugpm — Times New Roman, Pasmep — 14, I[lepsas cmpoka —
HICITOJIB30BaHIEM COBPEMEHHBIX TexHonoruit, | omemyn — 1 cM, Beipasnusanue — 1o mmpuse, Mescoycmpouneiii — 1,5 ctpoku, 6e3

MHTEPBAJIOB JI0 U Iociie ab3aria.
3. IlpuBecTH B NOPSAOK COJEpKAHUE TOKYMEHTA MO CTPYKTYpeE:
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0y4eHUs

O1eHOYHEIE cpe€acTBa

—BBeaenue
—OcHOBHas 4acThb
—Br1BoIBI
[TepBblit TMCT cAENATh TUTYJIBHBIM H O(DOPMUTD €0 C UCIIOJIb30BAHHEM KapTUHKU.
5. Bropoii 1ucT 0cBOOOIUTH MO/ CoAepKaHue (OTJIaBIIEHUE) U MPOJENaTh padoTy AJis
€ro aBTOMaTU4YE€CKOTO CO3/IaHusl.
6. BcraBuTh HOBYHO HyMEpalMiO CTPaHUIl C MapaMmMeTrpamMu: BHH3Y CTpaHHIIbI,
nocepeanHe, 6€3 HoMepa Ha TUTYJIHLHOM JIMCTE
7. CoxpaHHUTh JOKYMEHT IO/ HOBBIM HAa3BAaHUEM.
3aganue 2. B pamkax 3amanus u3yuuth Marepuan crateu «PDF B WORD (DOCX): 10
Croco00B KOHBEPTHPOBAHUS!».
https://ocomp.info/pdf-v-word-10-sposobov-konvert.html
1. Beibpats u yctanoButh Ha [IK ogHy 13 nporpamm st KOHBepTUpOBaHus ¢aiina.
2. KonBeprupoBarh 1000 BeiOpaHHbId Bamu daiin *** pdf B dopmar ***.doc (docx) u
CaMOCTOSITENIbHO MPUBECTH €r0 B COOTBETCTBHE CO CIEAYIOUTUMHU TPEOOBAHUSIMHU:
— IMapametpsl crpanunsl: [lons: Bepxnee — 1,5 cm, Ilpasoe — 2 cm, Huorcnee — 1,5 cM,
Jlesoe — 3 oM, Opuenmayus — Kuuxknasa. Ilapamerpsr Ttekcra: [llpugpm —
TimesNewRoman, Pasmep — 14, Ilepsas cmpoka — otctyn 1,25 cM, Boipasnusarie — 1o
mmpune, Meowcoycmpounuiil — 1 cTpoku, 0€3 HHTEPBAJIOB JI0 U Mocie ab3ara.
— OrTcnenure W yanuTe JIMIIHUE TPOOEIbl, 3HAKU Ta0ysauu 1 ad3ara!
Baganmne 3. Cozgare mokyment Microsoft Excel. MaccuB skcriepuMeHTaIbHBIX JAaHHBIX
BHECTH B DJIEKTPOHHYIO TAONUIly. BRIUMCIUTE CyMMY IO KXKIOMY MapaMmeTpy. Berauciuts
CpelnHee 3HAYCHHWE KakJIoro mapamerpa. [locTpouTh amarpamMmy M Tpaduk 3aBUCUMOCTH
ATHUX AaHHBIX. JIeTeHay pacmooXUTh MO OChI0 abCIuCC.

>

OIIK-6 BragenneM 0CHOBHBIMM MeTOAAaMH 3A1IUThI IPOM3BOJACTBEHHOI0 IEPCOHAJIA M HACEJIeHUsI OT BO3MOKHBIX MOCJIeICTBUI aBapuid,
KaTacTpod, CTHXHUHHBIX OeACTBHI

3HaTh

—BHbI CHTHAJIM3AIlMH Ha TEXHOJIOTHYECKOM
00BEKTE;

—Cpe/CTBa aBTOMATHYECKON CUTHAIM3AIINH,

—HeoOXOOUMBIII O00bEM CHUTHAIWU3ALUNA IS
3aIIUTHI IPOU3BOICTBEHHOTO IEPCOHAA.

Ilepeuenv meopemuueckux 60npocos K IK3AMEHY
1. TlpenympenurtenbHasi CUTHAIH3AIIH
2. AmapwiiHas CUTHAITU3AINS
3. Curnanuzanus mojxoKeHus: 00beKTa yIpaBICHU
4. TeXHHYECKHE CPEJCTBA CUTHATH3AINH
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0y4eHUs OueHouHbIE CpeacTBa
KOMIETEHINH
5. HopmaTuBHBIE TOKYMEHTHI IPH BEIOOPE CPEACTB CUTHAIN3ALUT
6. DyHKIHMH CHCTEMBI TPOTUBOABAPUMHONW aBTOMATUYECKOMN 3aIIUTHI
7. TpeOGoBaHUs K BHIITOJHEHHUIO YIPABIAIOMUX (DYHKIMNA CHCTEM MPOTUBOABapUITHOMN
ABTOMAaTHUYECKOM 3aIUTHI
8. Bpewmst cpabaTbIBaHUSI CUCTEMBI 3AIIUTHI
9. Curmaimzamus B SCADA cucremax
YmMmerhb —aHaJIM3UPOBATH BUIBI CUTHAJIM3AI[MU Ha Ilpumepwt npakmuueckux 3a0anuii.
TEXHOJOTHYECKOM O0BEKTE; 1. [IpennoXKuTh KOMIUIEKC TEXHUYECKUX CPEICTB JUIsl OpraHU3aluy CUTHAIM3ALUU MpU
— BpIOMpaTh CpeAcTBa  aBTOMAaTHYECKOU Ta/ICHHH JIABJIEHUS B OOBEKTE YIIPABICHHS
CUTHAJIN3ALINY, 2. I[IpeuioKuTh KOMILIEKC TEXHHUYECKUX CPEACTB Ui OPraHW3allMyd CUTHAJIH3AIMH TIPH
— BBIOUPATH HEO6XOIUMBbIil 06BeM YBEJIIMYEHUH TEMIIEPATyphl B 00bEKTE yIPaBICHUS
CHTHAIM3AIUH IS samuthl | 3- IIPEIIOKATE KOMILIEKC TEXHUYECKHX CPEICTB JUIS OPraHM3alliM CUTHAIM3ALUMH IIPHU
IIPOU3BOJICTBEHHOTO NIEPCOHAIA. YBEJIMYEHUH PACXo/ia B 00bEKTE yIpPaBICHUS
Baners —HaBblKaMu  (GopMmupoBanus — nopsuaka | [Ipumepel npakmuueckux za0anuii;
HeicTBUii Juin  opramusamuM  cOopa u [ 3amanme 1. IIpennioxuth 001acTu IPUMEHEHUS CIIENYIOIMUX CPEJCTB CUTHAIM3ALMHU:

MEePBUYHON 00paOOTKU HUCXOJHBIX JTaHHBIX
JUIS aHajiM3a BUJOB CUTHAJIM3AllMA HA
TEXHOJIOTHYECKOM OOBEKTE;

— HaBBIKAMH HCITOJIb30BAaHHUS HECKOJIBKUX
crocoboB cOopa © aHamu3a HUCXOIHBIX
JMAHHBIX JUTSI aHAJIW3a BUJOB CHUTHAM3AIAN
Ha TEXHOJIOTUYECKOM OOBEKTE;

HaBBIKAMH KOMOWHAIIMA HECKOJIBKHX
crocoboB cOopa © aHamu3a HUCXOIHBIX
JMAHHBIX JUTSI aHAJIHW3a BUJOB CHUTHAIM3AIAN
Ha TEXHOJIOTUYECKOM OOBEKTE.

& @
3aganmue 2. [IpemyioxxuTh 0071aCTH MPUMEHEHUS CIEIYIOIIUX CPEACTB CUTHATH3AINN:
2113
“ -

3ananme 3. [1osicHUTB CTPYKTYpHYIO cxeMy curHanuzanuu CAY temmneparypsl:
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CTpyKTypHBIi

SIIEMEHT [TnaHupyeMble pe3yabTaThl 00yUEHUs OLeHOYHEIE CPENCTBA
KOMIICTCHIINU
| TP
) J
\d
Al AO
311

4 N

D

ITK-4 Crioco0HOCTBIO IPUHMMATH KOHKPETHbIC TEXHHYECKHE PeLIeHUs NTPH Pa3padoTKe TEXHOJOrH4eCKHX NPOLecCOB, BHIOMPATh TEXHUYECKHE
Cpe/ICTBA M TEXHOJIOTHH € YYETOM IKO0JIOTHYeCKUX MOC/IeICTBUH UX PHMEHEeHHs

3HaTHL — NPUHLMIIEI JIEUCTBUS CPEACTB U3MEPEHMH, | [lepeuens meopemuueckux 60npocos K IK3ameny:.
METObl U3MEPEHHUN Pa3IMUHBIX (PU3UUECKUX 1. Metponoruueckue xapakrepucTuku. Hemerponorudeckue XxapakTepuCTUKU
BEJHYHH; 2. CTpyKTypHBIE CXEMBI U CBOICTBA CPEICTB U3MEPEHUS
— THUIIOBBIE METOJBI U CPEACTBA MU3MEPECHUS 3. O6paboTka pe3yabTaTOB U3MEPEHUS
OCHOBHBIX TEXHOJIOTHYECKUX I1apaMeTpOB, 4. W3mepeHue HedNeKTpUuueckux BenuunH. Knaccudukanus
METOJIBI U IPUOOPHI KOHTPOJIST OKPYXKAIOIIEH 5. U3mepenne TemmepaTypbl TEPMOMETPAMU COMPOTHUBJICHUS (MIPEaeiabl H3MEpPEHUs,
CpeJbl ¥ TPOMBINIIICHHBIX PHOOPOB; rpaayupoBku). TpeOoBaHUs, MPEIbSIBISIEMbIE K MATEPUAITY
— IPHUHIMIIBI MNOCTPOCHU: u 6. Hpeo6pa3OBaTeJm HEOJICKTPUYCCKUX  BCIIMYMH. Meramnueckue TEPMOMETPBI
(GYHKIIMOHUPOBAHUS  aBTOMAaTU3UPOBAHHBIX CONPOTHUBIICHUS
cpeAcTB  MHGOPMAIIMOHHOTO 00ecredYeHus 7. TlpeoOpazoBarenu HEINEKTPUUCCKUX BEIUYHH. [l0TympOBOAHUKOBBIE TEPMOMETPHI
CHCTEM aBTOMATHU3aI[UHU. CONPOTHUBIICHUS

17




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0y4eHUs

O1eHOYHEIE cpe€acTBa

10.
11.
12.
13.
14.
15.

16.

17

18.

19.

20.

21.

22.

[TpeoGpaszoBaTenu HEDIIEKTPUYECKHIX BEJIMYUH. TepmoanekTpuueckue
npeoOpazoBarenu

CranjapTHble TEpMO3JIEKTPUUECKHE IpeoOpazoBarenu (Ipelenbl  H3MepeHus,
rpagyupoBKH, MaTEpUaIl JIEKTPO/IOB)

CriocoObl MCKITIOYEHHUSI BIMSHUS TEMIEpaTypbl CBOOOJHBIX KOHIIOB TepMomap.
TpeOoBanus, npeaAbsIBIIEMbIC K MaTepHaIaM, TEPMOIIap

[TpeoOpa3zoBarenu HEINEKTPUIECKUX BeanuuH. [TupomeTps

Mertobl M CpeAcTBa U3MEPEHHS Pacxoia

[IpeobpazoBarenu cepunt METPAH

Metoabl u cpenctBa uaMepeHus: ypoBHACTPYKTypa COBPEMEHHOH CHUCTEMBbI
YIpaBJICHUS] TPOU3BOJCTBOM. YPOBHU CTPYKTYpPBI, OCHOBHBIC BBITIOJHICMBIC
byHKIIUN

VYpoBenb monydeHus: uHGoOpMauu 00 00bEKTe, COCTaB YPOBHS, NMPOTPaMMHbBIE H
TEXHHUYECKHE CPEJICTBA YPOBHSL.

VYpoBenb ympasneHus. MHpopManmoHHbIe CBS3M YPOBHS C JIPYTHMMH YPOBHIMH
uepapxuu.

. YpoBeHb AMcCIeTYEpU3allUU Tpolecca yrpaBieHus. 3agauu ypoBHs. CTpykTypa

IIPOrPaMMHBIX CPEJCTB YPOBHSI.

[IporpamMmMHBIE CcpeACTBa aBTOMATH3UPOBAHHON O0OpabOTKM H  OTOOpaKEHHS
[IapaMeTpPOB TEXHOJIOTMYECKOI0 IIPOLECCA, COCTAB U CTPYKTYpa CPEICTB.

OcCHOBHbBIE XapaKTEPUCTHKH MPOrpPaMMHBIX CpPEJICTB HAKOIUIEHHS M IIOMCKa
uHpopmanuu. CTpykTypa 1 kiiaccuuxanus 6a3 TaHHbIX.

[IporpaMMHBIe cpeAcTBa aBTOMaTU3WPOBAHHOIO cOOpa M Iepenayu MHPOopMaiu,
CETH IIepeaYu IaHHBIX.

WNHpopmaninoHHble TEXHOJIOTUN 00bEIUHEHMS! (CBS3bIBAHUS) HCTOYHUKOB JAHHBIX,
eIMHOe UH(POPMALMOHHOE IPOCTPAHCTBO.

MeTtonpl CBA3BbIBaHHSA M TEpelaydl JaHHBIX Ha YpPOBHE OMNEPALMOHHBIX CHCTEM.
CepBepa nepeiauul JaHHBIX.

23.Ha3HayeHne W CTPYKTypa aBTOMAaTH3WPOBAHHOTO TEXHOJOTHYECKOTO KOMIUIEKCA.

DIEeMEHTHI CTPYKTYPbI, HA3HAYCHUC U COCTAB.

24.Cratn4eckuid M1 TUHAMUYECKHIA PEKUM pabOThl 00bEKTa YIIPaBICHHUS.
25.Crarnyeckas XapakTepuCTHKa 00BEKTa YIpaBJICHUsI.
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0y4eHUs

O1eHOYHEIE cpe€acTBa

26.Omnpenenenre TMHAMUYECKUX ITAPAMETPOB OOBEKTA YIIPABIICHHUS IO KPUBOUM pa3roHa.

27.TunoBble nuHaMu4eckue 3BeHbA. CTaTHyecKue M JUHAMUYECKUE XapaKTEPUCTUKU
TUTIOBBIX COSAMHECHHIA SJIEMEHTOB.

28.HemnpepoiBable 3akoHbl perymupoBanms (11, W, TN, T1H, TIMJ[ - 3akoHbl) u
perynaropsl, GopMUPYIOIIKE 3TH 3aKOHBL. OIpeieneHe HaCTPOSUHBIX MapaMeTPOB
TUIIOBBIX PETYISTOPOB.

29.Tloka3zaTenu KauecTBa peryIupOBaHUS.

30. Cucrema aBromatuueckoro perynuposanus (CAP). Kontyp perynupoBanusi.

31.Knaccudukamus cucrem peryauposanus u ynpasieaus: ACY, ACYII, ACYTIIL

32.Wcnons3oBanue OBM nmns dopMupoBaHHsl pa3TUYHBIX 3aKOHOB PEryIHpPOBAHUS.
[TpoMbliIeHHBIE KOHTPOJLIEPHI U yripasistone JBM.

33. ®ynkuuu u HazHauenue ACY TII.

34. TIpuHIUTIBI ONTUMAJILHOTO IJIAHUPOBAHUS M YIIPABJICHUS.

35.Ilpumenenue UH(GOPMAITMOHHBIX u BBIUMCIUTENbHBIX
COBCPIIICHCTBOBAHUS  XMMHYECKHX  TEXHOJIOTUH U
TEXHOJIOTUYECKHUMH OObEKTaMH.

36. DyHKIIMOHAIBHBIE CXEMBI aBTOMATH3AIMH TEXHOJOTHICCKHIX MTPOIIECCOB.

ceren s
YIOpPaBJIEHUS ~ XUMHKO-

YmMmern

— HCTONb30BaTh TEXHUYECKUE CPEACTBA IS
M3MEpPEHUS Pa3INYHbIX (PU3HUUECKUX BEJTUYWH,
— BBIOMpATh COBPEMEHHBIE TEXHUYCCKHE
CpeIcTBa AN W3MEpPEHHs  Pa3IM4HbIX
(U3UYECKUX BEITMYHH,

— pacCUYHTHIBATH METPOJIOTHYCCKHE
XapaKTePUCTUKHU CPEICTB U3MEPEHUH.

Ipumepst npakmuyeckux 3a0anuii 014 IKIAMEHA.

1. CoctaBUTH CTPYKTYPHYIO U (DYHKITMOHAIBHYIO CXEMbI aBTOMATH3alUA THIIOBOTO
KOHTYpa PEryJaupoBaHus TEMIIEPATYPHI.

2. CocTaBWTH CTPYKTYPHYIO U ()YHKITHOHAIBHYIO CXEMBI aBTOMATH3AIMH TUITOBOTO
KOHTYpa PEryJIupOBaHUs JaBICHHUS.

3. CocTaBHTH CTPYKTYPHYIO U ()YHKITHOHATBHYIO CXEMBI aBTOMATH3AIMH TUITOBOTO
KOHTYpa PEryJIupOBaHUs pacxoja.

4. CocCTaBUTh CTPYKTYPHYIO U (YHKIIMOHATIBLHYIO CXEMbl aBTOMATHU3AI[UU TUIIOBOTO
KOHTYpa PEryJupoBaHusi COOTHOIIEHUS TOIUIMBO-BO3/1yX.

Bnanets

— HaBBIKAMH HEOOXOJIMMBIMHU JJIS BBIOOpA,
CO3JIaHWs, BHEIPEHUS U JKCIUTyaTalluH
ABTOMATU3UPOBAHHBIX CpelCTB
TEXHOJIOTHYECKUX HM3MEpPEHUH, a TaKxke

Ilpumepvl npakmuyueckux 3a0anui:
3aganue 1. Pacuet k03(ppHUIIMEHTOB CTATUYECKON XapaKTEPUCTUKN O0BEKTa YIIPABICHUS
METO/I0OM HaMEHBIIHNX KBaAPaToB. Y(X)=a+bX - ypaBHEHHE JIMHUU PETPECCUMN.

9KCHepI/IMeHTaJ'IBHBIe JaHHBIC
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0y4eHUs

O1eHOYHEIE cpe€acTBa

UH(POPMALIMOHHOTO  O0ecTeYeHus
aBTOMATH3AIIHH;

— HaBbIKAMH HEOOXOIMMBIMU ISt
HKCIUTyaTaI[H ABTOMAaTH3UPOBAHHBIX
CPEICTB TEXHOJIOTUYCCKHX W3MEPEHUH, a
Takke HWHDOPMANMOHHOTO  OOeCIeUeHUs
CHCTEM aBTOMATH3AllNH;

— HaBBIKAMH, HEOOXOJWMBIMHU JUISI OICHKH
TOYHOCTH pabOTBl TEXHUYECKHX CpPEACTB
ABTOMATH3AIIHH.

CHUCTEM

X.ITa OKcII.
TOYKH, MM
8,0 4,83
8,7 4,12
9,2 3,45
9,5 2,86
10,0 1,83
8,0 4,50
8,5 4,10
9,2 3,40
9,6 2,81
10,6 1,96
91,3 33,9

Cucrema ypaBHEHHH 1715 pacueTa KOdQPHUIMEHTOB ypaBHEHUS JIMHUU PETPECCUU:

n n
ZYi =hna-+ bz Xi
i=1 i=1

iYixi :ai X + bi X}
i=1 i=1 i=1

ITocTpouTts rpauk CTaTUYECKON XapaKTePUCTUKH, I1€ TOUKaMH [TOKa3aTh
DKCIIEPUMEHTAIIBHBIC 3HAYEHUS, & JIMHUEN — PACUETHYIO JINHUIO PETPECCHUM.
3anganme 2. OnpeneneHne JUHAMUYECKUX ITapaMeTpOB 0ObEKTa YIPaBICHHs 110 KPUBOIL
pasrona. BapuaHTsl 3a1aHmii:

2 300

T 200 L~

g

S 100

2

5 O

= 0O 10 20 30 40 50 60 70

Bpewms, ¢
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0y4eHUs

O1eHOYHEIE cpe€acTBa

Pacxoa, m*3/c

0,1
0,075
0,05
0,025
0

L

0,4

0,8

1,2 1,6 2
Bpewmsi, ¢

2,4

Temnepatypa,

rpagycbl
NS~ O

o

i

o

40

80 120 160
Bpewmsi, ¢

200
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0) Ilopsiaok mnpoBedeHUS TPOMEXKYTOYHOM AaTTeCTAIMH, MOKA3aTeJd M KpPUTEPUH
OlLlCHUBAHMS:

[IpomexyTouHas arTecTanus Mo AUcuuIInHe «CUCTeMBbI YIIPaBICHUS XUMUKO-TEXHOJIOTHYECKUMU
mpoiieccaMm» BKJIIOYAET TEOPETUYECKHE BOIPOCHI, MO3BOJSIONIUE OIEHUTh YPOBEHb YCBOCHUS
o0Oy4arolMMUCs 3HaHWM, U MPAKTUYECKUE 3a/1aHus, BBISBISIOUINE CTENeHb COPMUPOBAHHOCTH YMEHUN
Y BJIAJICHUH, MPOBOJIUTCS B OPME IK3aMeHa.

DK3aMeH NPOBOJIUTCS B YCTHOM opMe 10 TEOPETUUECKUM BOIPOCAM U MPAKTUUECKUM 3aaHUSIM.

Iloxkazarenu u KPUTEPHH OLICHUBAHUSA IK3aMeHa:

— Ha OIEHKY «omauyno» (5 0aymioB) — 0oOydyarOUIMCs JOJDKEH IOJHO PACKPBITh COAEp)KaHue
MaTepuaiga B 00beMe MPOrpaMMbl TUCHUIUIMHBI, YETKO M MPaBWIBHO JaTh OMpEesieHUs, MPUBECTU
JI0Ka3aTelnbCcTBA HAa OCHOBE MAaTEMAaTHYECKUX M JIOTUYECKHX BBIKJIANOK, II0Ka3aThb HABBIKH
HCCIIEIOBATENBCKOM NesiTeNbHOCTH. OTBET 0JKEH OBITh CAMOCTOSITETIbHBIN, PU OTBETE MCIIOJIb30BAHbI
3HaHUS, IPUOOPETEHHBIE paHee;

— Ha OUEHKY «xopouioy (4 Ganna) — oOyvaromuiics JOMKEH PacKphITh COAEp)KaHWe MaTepuasa B
o0beMe MPOrpaMMBbl JUCHUIUIMHBI, B OCHOBHOM IPaBWJIBHO JaTb OCHOBHBIC OMPEICNCHHS U MOHSATHUS
npenMera. Ilpu oTBeTre JOMyIIEHBI HETOYHOCTH, HApYIIeHAa TOCIEN0BATEIbHOCTh HW3II0KEHUS,
JIOITYIIIEHBI HEOOJIBIINE HETOYHOCTH TIPH BBIBOJIAX W UCIOJIH30BAHUU TEPMHUHOB, TPAKTHYCCKUE HABBIKU
HETBEPIBIC;

— Ha OLEHKY «ydosnemeopumenbro» (3 Oaina) — oOydarouuics OKEH YCBOUTH OCHOBHOE
conepkanue Marepuana. [Ipu oTBere ornpenenaeHus U MOHATHS JaHbl HE YETKO, JOIMYILIEHbI OIINOKU MPU
MIPOMEKYTOYHBIX MATEMATHYECKHUX BBIKJIAJIKAX B BBIBOJAX, IPAKTHUCCKHAEC HABBIKYU CIIA0bBIC;

— Ha OIICHKY «Heyoosiemgopumenvroy (2 0annoB) — oO0yJaromuiics JEMOHCTPUPYET 3HAHUS HE
6omee 20% TEOPETHYECKOTO MaTepuana, JOIYCKAeT CYyHNIECTBEHHBbIE OMIMOKH, HE MOXXET II0Ka3aTh
MHTEJJICKTYyallbHbIE HAaBBIKM DEIIEHUS MPOCThIX 3aaay. [Ipu oTBere nomyiieHbl rpyOble OMIMOKH B
OTIpeIeNICHUSX, TI0KA3aTeNbCTBA TEOPEM HE MPOBEACHO, HE JAaHBl OTBETHI HA JIOTIOJHUTEILHBIC BOTIPOCHI
MpernojaBaTesisi, OTCYTCTBYIOT HaBBIKU HCCIIEI0BATEIbCKOM NESTEIbHOCTH,

— Ha OICHKY «Heylosiemgeopumenvrho» (1 0amr) — He MOXKET TOKa3aTh 3HAHUS HAa YpPOBHE
BOCIIPOU3BE/ICHUS M OOBACHEHUS HHPOpPMAIMHM, HE MOXET I[0Ka3aTh HHTEIUIEKTyalbHble HAaBBIKH
peleHust MPOCTHIX 33724, OCHOBHOE COJIEpyKaHHe y4eOHOTo MaTepralia He PacKphITO.

8 YueOHo-MeToanyeckoe u HHGOPMANMOHHOE o0eciedeHre THCIUTIIIHHBI

a) Ocnoenas numepamypa:

1. CoBpemeHHBIE CHCTEMBl aBTOMATH3allUK U yIpaBieHus : yueOHoe nmocooue / C. M. AHnpees,
E. C. Psabuuxosa, E. 1O0. Myxuna, T. I'. CyxonocoBa ; MI'TY. - Maraurtoropck : MI'TY, 2015. - 1
AJIEKTPOH. OIIT. JTUCK (CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf
&view=true (mara oOpamenus: 18.09.2020). - MakpooObekT. - TeKCT : 3aeKTpOHHBIH. - CBeacHHS
nocTynHsl Takke Ha CD-ROM..

2. ®enopoB, A. ®©. Cucrema ynpaBlIeHHS XHUMUKO-TEXHOJIOTHYECKHMHU TPOIIECCAMU : yueOHOe
nocobue / A. ®@. ®enopos, E. A. Kyzpmenko. - 2-e uzn. - Tomck : U3n-Bo Tomckoro momutex.
yauBepcurera, 2015. - 224 c. - ISBN 978-5-4387-0552-9. - Tekcr : snektponnsii. - URL:
https://znanium.com/read?id=140539 (nata oopamenus: 18.09.2020). — Pexxum noctymna: mo momucke.

0) /lonoanumenvnasn 1umepamypa:

2. Knenmkos, B. B. ABromaTu3zanus TpPOW3BOJCTBEHHBIX IPOIECCOB : yd4ed. mocodwme /
B.B. Knenukos, H.M. Cynran-3ane, A.I'. Cxupmianze. — Mocksa : UHOPA-M, 2018. — 208 ¢. —
(Beicuiee oopasoBanue: bakanaspuat). — Www.dx.doi.org/10.12737/18466. - ISBN 978-5-16-011109-4.
- Tekct : anexrponnsnid. URL: - https://znanium.com/read?id=302903 (nara oOpamenus: 18.09.2020). —
Pexxum noctyma: mo moamnucke.
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3. Tpouenko B.B. Cuctemsbl ynpaBieHHs] TEXHOJOTHYECKUMH MpoIeccaMyd U MHGOPMAITHOHHBIC
TEXHOJIOTUU: yuyeOHOe mocolue i akagemudeckoro Oakanaspuara / B.B. Tpouenko, B.K. ®enopos,
A.N. 3abynckuii, B.B. KomennantoB. - MockBa: U3narensctBo FOpaiit, 2019. - 136¢. — ISBN 978-5-

534-09938-6 - Tekcr : oamektponnwid. URL:  https://urait.ru/viewer/sistemy-upravleniya-
tehnologicheskimi-processami-i-informacionnye-tehnologii-438994+#page/1 (mara oOpareHus:
18.09.2020).

4. Metpostorusi. Teopusi u3MepeHuii: ydeOHHMK ISl akaJeMU4eckoro OakanaBpuara / moj oo,
penakmueit T.M. Mypamkunoii. - 2-e u3n., ucnp. u nom. - Mocksa: MznatensctBo KOpaiit, 2019. - 167c.
— ISBN 978-5-534-07295-2 - Tekcr : anextponnsiii. URL: https://urait.ru/viewer/metrologiya-teoriya-
izmereniy-434719#page/1 (nara oopamenus: 18.09.2020).

5. WBanoB, A. A. ABromMaru3amusi TEXHOJOTHYECKHX IPOIECCOB M TMPOM3BOACTB : Yy4eOHOE
nocobue / A.A. IBaHoB. — 2-e u3., ucnp. u aon. — Mocksa : ®OPYM : UHOPA-M, 2020. — 224 c.
— (Cpennee npodeccuonanbaoe oopazoBanue). - ISBN 978-5-00091-535-6. - TekcT : 37IEKTPOHHBIN. -
URL: https://znanium.com/read?id=362810 (mata oOpamenus: 18.09.2020). — Pexxum jgoctyna: 1o
TIOJIITUCKE.

6. MyxuHa, E. 1O. [IpoexTrpoBanre aBTOMaTU3MPOBAHHBIX CUCTEM: KOHCIIEKT JICKIUH : yueOHOe
nocobue / E. FO. Myxuna ; MI'TVY. - Marautoropck : MI'TY, 2014. - 1 anektpoHn. onrt. quck (CD-
ROM). - 3ar. ¢ TuTyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/115
4.pdf&view=true (mara ooparenus: 18.09.2020). - MakpooOBeKT. - TEKCT : 371eKTpOHHBIH. - CBeIeHHsI
noctynHbl Takke Ha CD-ROM.

7. llumog, O. B. TexHuueckue cpecTBa aBTOMATH3aIlMU U YIIPaBICHUS : yaeOHoe mocobue /
O.B. llInmos. — Mocksa : UHOPA-M, 2020. — 396 c. + Jlon. marepuansl [ D1eKTpOHHBIN pecypc]. —
(Cpennee mpodeccuonansaoe obpazoBanue). - ISBN 978-5-16-015283-7. - TekcT : IIEKTPOHHBIN. -
URL: https://znanium.com/read?id=359601 (mata oOpamenus: 18.09.2020). — Pexum goctyma: mo
TIOJIITUCKE.

8. Auapees, C. M. [IpuHIMIIBI TOCTPOSHUS M OPTaHU3ANNN KOMIUIEKCOB TEXHHUYECKUX CPE/ICTB B

CHCTEMax aBTOMaTH4ecKkoro ynpasieHus. Kypc nekmuii : yaeoHoe mocooue / C. M. AHnpees. -
Maruurtoropek : MI'TVY, 2013. - 1 anektpon. ont. nuck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.
pdf&view=true (xara oopamienus: 18.09.2020). - MakpooObeKT. - TEKCT : 3MeKTPOHHbIH. - CBeIeHUS
noctymnHbl Takke Ha CD-ROM.

9. MyxwuHa, E. IO. CucreMsl ynpaBieHHs TEXHOJIOTHUYECKUMH TPOIIeccaMy M WH(POPMAIMOHHbIE
TexHosioruu : yuebHoe nocobue / E. 0. Myxuna, A. P. bounapesa ; MI'TY. Marauroropck : MI'TY,
2014. - 1 onekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/115
6.pdf&view=true (mata oopamenus: 18.09.2020). - MakpooOBeKT. - TEKCT : 3JeKTPOHHBIH. - CBeACHHS
noctymnsbl Takke Ha CD-ROM

10. [Mapcynkun, b. H. ABTOMaTH3a111s TEXHOIOTHYECKUX MPOIIECCOB U MPOU3BOCTB.

[Tpon3BOICTBO CTa M B MAPTCHOBCKHX T€YaX, IBYXBaHHBIX arperaTax U KUCIOPOIHBIX KOHBEPTEPAX :
yueonoe nocodue / b. H. [Tapcynkun, T. I'. CyxonocoBa, A. P. bounapesa ; MI'TY. - Maruutoropck :
MI'TY, 2016. - 264 c. : ni., Tadi. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/291
3.pdf&view=true (nara oopamenus: 18.09.2020). - MakpooObeKT. - TEKCT : 2IeKTpOHHBIH. - IMeeTcst
MeYaTHBII aHaJIOor.

11. MMapcynkun, b. H. ABTOMaTH3a111s TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB.
Kokcoxummueckoe mpou3BoacTBo : yueOHoe nocodue / b. H. ITapcynkun, T. I'. Cyxonocosa. -
Marnutoropck : MI'TVY, 2015. - 226 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/1118840/900.
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https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/1
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/1
https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/1
https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/1
https://znanium.com/read?id=362810
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://znanium.com/read?id=359601
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/1118840/900.pdf&view=true

pdf&view=true (mara obpamenus: 18.09.2020). - MakpooObekT. - Tekct : anekTponHsbIit. - ISBN 978-5-
9967-0586-3. - UMeeTcs Ie4aTHBIM aHAJIOT.

12. Ilapcynkun, b. H. ABTOMaTH3anus TeXHOJIOIMYECKUX MPOIIECCOB U MPOU3BOJICTB B
MeTtamypruu : yaeoHoe nocooue / b. H. Ilapcynkun, C. M. Auapees, E. C. Ps6unkosa ; mox pen. b. H.
[Tapcynkuna ; MI'TVY, [kad. [IKuCVY]. - Maraurtoropck, 2011. - 151 c. : un., Taba. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.
pdf&view=true (mara o6pamenus: 18.09.2020). - MakpooObekT. - TeKCT : 37eKTpOHHBIH. - IMeeTcs

IeYaTHLIA aHaJIoOT.

6¢) Memoouueckue ykazanus:

1. I'pebennukoBa, B. B. TexHuueckwe wu3MepeHuss W mpuOOpH: ydeOHOe mocodbue / B. B.
I'pebennukoBa, M. B. Beuepkun ; MI'TY, [kad. DudDC]. - Marauroropck, 2014. - 150 c. : ni,
CXCMBEI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/11163
27/817.pdf&view=true (mara obparmenus: 18.09.2020). - MakpooObeKT. - TEKCT : 3JCKTPOHHBIH.
- ISBN 978-5-9967-0543-6. - lIMeeTcs nieuaTHBIN aHAJIOT.

2. Myxuna, E. HO. ABTOMaTH3a1Ms TEXHOJIOTHYECKUX mpoiieccoB : npakTukyM / E. FO. MyxuHa, A.
P. BounapeBa ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 110 c. : un., Tabmn., cxemsr. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514
313/3507.pdf&view=true (mata oOpamenus: 18.09.2020). - MakpooObekr. - Tekcr
3IIEKTPOHHBIN. - FIMeeTcs neyaTHbIN aHAJIoT.

3. HunuBuIyanbHBIC 33aHUS 0 TUCIUIUIHHE «CHCTEMBI YITPABICHHUS XUMUKO-TEXHOJIOTHUECKUMU
mpoueccamuy. [Ipunoxenue 1.

2) Ilpozpammmnoe obecneuenue u Hnmepnem-pecypcol:

Haumenoanue [10 Ne norosopa Cpox neicTBUs IMIIEH3UN
MS Windows 7
Professional (myist N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 0eccpouHo

Professional

CBOOOJIHO  PacmpoCTpaHsIeMoe

o 06eccpodHo

FAR Manager

CBOOOZIHO  pacmpocTpaHseMoe

o 6eccpouHo

7Zip

HpO(l)ECCI/IOHaJIbHLIe 0a3bl JAHHbIX U I/[H(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CHCTEMbI

HasBanmne Kypca Ccplika

DrexTpoHHas 6a3a nmepuoandeckux miganuii East View

Information Services, OO0 «UBUC» https://dlib.eastview.com/

HannonasnbHast UH()OPMAIIMOHHO-aHATUTHYECKAs
cucrema — Poccuiickuii maaeke Hayanoro nuruposanus|URL: https://elibrary.ru/project_risc.asp

(PUHIL)
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https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/1118840/900.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

Hanmonanbuasa nH(POPMAIMOHHO-aHATUTHYECKAs
cucrema — Poccuiickuii MHIEKC HAyYHOTO IUTUPOBAHUS
(PUHII)

URL: https://elibrary.ru/project risc.asp

ITouckoBass cucrtema Axanemus Google (Google

Scholar)

URL: https://scholar.google.ru/

WNudopmannonnas cucrema - EnuHoe okHO AoCTyna K
MH(GOPMALIMOHHBIM pecypcam

URL: http://window.edu.ru/

OIOKETHOE
WHCTUTYT

denepanpHOE rocyJapCTBEHHOE
YUYpEKICHUE «DenepabHbIN
IIPOMBIIIJICHHONW COOCTBEHHOCTH)

URL: http://www.fips.ru/

Poccwiickas 'ocynapcrBennas 6ubnuoreka. Karamoru

https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypcebl oubmuorekn MI'TY mm. T.H.
Hocosa

http://magtu.ru:8085/marcweb?2/Default.asp

denepanbHbIil 00pa3oBaTEIbHBIN MOPTAT — IKOHOMHKA.
Cornmoriorus. MeHe HpKMERT

http://ecsocman.hse.ru/

yHI/IBepCI/ITCTCKaH CHUCTCMa

POCCHUA

nH(pOpMalMOHHAs

https://uisrussia.msu.ru

MexnyHaposnHas HayKOMeTpUueckas pedepaTuBHas U
HOJIHOTEKCTOBas 0a3a JaHHBIX HAy4YHBIX H3aaHuit «\Web
of science»

http://webofscience.com

MexnyHnaponHast pedepaTHBHAsT W IOJHOTEKCTOBAs
cripaBoyHast 0a3a TaHHBIX HAYYHBIX U3JAHUHA «SCOPUS»

http://scopus.com

9 MartepuajbHO-TeXHUYECKOe o0ecnevyeHue JUCHUILIHHBI
MatepuanbHO-TEXHUYECKOE 00ecTIedeHHEe TUCITUILTNHBI BKITIOYALT:

Tumn u Ha3BaHUE AyIUTOPUHN

OcHaleHue ayuTopun

VYyebHble ayauTOpUM IS TPOBEICHUS
3aHATHUM JICKIHOHHOT'O TUIA

MynbTUMEANITHBIE CPENCTBA XPAHEHUS, NEepeaadn
U TpejicTaBlIeHusl HHpOpMaIu

[Tomemenuss  UII  CaMOCTOSATEIBHOU
paboThl 0OyJAIOIINXCS

[lepconanpHble KOMOBIOTEpHI ¢ maketom MS
Office, Boixomom B HMHTEepHET W ¢ JOCTYIOM B
AJIEKTPOHHYIO HHGOPMAIIMOHHO-00pa30BaTEeIbHYIO
Cpealy YHUBEPCUTETA

VY4eOHble ayqUTOpPUM Ui TPYIIOBBIX U

Jlocka, MyJIbTUMEINHHBINA TPOEKTOP, IKpaH

VHIUBUYyaJIbHBIX KOHCYJIbTAllU U,

TEKYIIEro KOHTPOJSA M MPOMEXYTOUYHBIX

KOHCYJIbTALIUI

ITomemenue s XpaHEHHUS u | Crenaku 11l XpaHEHUs y4eOHO-METOIUYECKHUI
npohUIAKTUIECKOTO 0o0CTy>KUBaHUS | JOKYMEHTAIUH

y4eOHOro 000pyI0BaHUs

YyeOHast ayautopus Al TMPOBEICHUS
1a00paTOPHBIX padoT:

[lepcoHanbHble KOMIBIOTEPHI ¢ makeToM MS
Office, BeixomoMm B MHTEpHET W ¢ JOCTYNOM B
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https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
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http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/

KOMIBIOTEPHBIN KJ1acc

AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpeay YHUBEPCUTETA

VueOHast aymuTopusi s TPOBEACHUS
1abopaTopHBIX PaboT:

naboparopust METPOJIOTUH u
TEXHOJIOTHYECCKUX H3MepeHl/Iﬁ

JlabopaTtopHble  YCTAaHOBKH ISl  BBITIOJIHEHUS
1ab0paToOpHBIX PaboT:

— JnaboparopHbiii cteHn «/3MepeHune pacxonaa
raza;

— JnaboparopHsiii creH «[loBepka TepMonapy;

— naboparopubiii crenn «[loBepka mpubopa
Huck-250, noromerpa 111-4540/1 u mpubopa
A-566%;

— nabopartopHbiii  creHny «McmelTanue "
nosepka KCII-3, BompTMerpa 111-4540,
npubopa [uck-250»;

— naboparopHblii crenn «l3mepeHue ypoBHsI
JKUJIKOCTE,;

— JsaboparopHbiii cteHn «V3MepeHue ypoBHS
CBIITYYMX MaTEepPHAIOBY;

— Jsaboparopubii creHa «IIpeoOpazoBarenu
naBiieHus: MeTpany;

— JaboparopHblii  creHa «Cratuyeckue U
JMHAMUYECKHE XapaKTepUCTUKU OO0bEeKTa
yIPaBICHUS»

OnexTpoHHble  IuUIakatel 1O Kypcy "OCHOBBI
METPOJIOTHH M TexHudeckue wusmepenus" (136),
ko4 Ha 2 T1K.
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[Tpunoxenue 1

I/IHIH/IBI/IHyaJIbeIe 3aJaHuA 0 JMCHUIIJIMHE
«Cucremsl YipaBJI€HUSA XUMHUKO-TCEXHOJOTHYE€CKUMHU IIPpOLECCaMu»

3amaHusl  BBIMONHSIOTCS  OOYYAOIIMMCS  CaMOCTOSITENbHO. [IpyW  BBIMOJIHEHWW  3aJaHUS
00y4aroLuiCcs T0JKEH IPOAEMOHCTPUPOBATh HaBBIKU PAOOTHI C IMTEPATYPHBIMU HCTOUHUKAMH, YMEHHE
U3BJICKaTh WHGOPMAIIMIO M aHaIu3upoBarh ee. OTdeT K 3agaHusiM OGOPMIISETCS B COOTBETCTBUU C
TpeOOBaHUSMU IPUBEICHHBIMU HUXE. TEKCT OTYeTa BBIKIIAABIBACTCS HA 00pa30BaTEIbHbBIN MOPTAIL.

Ilepeuens 3a0anuil.

3aganue 1.
JlaThb onpeneneHus KaKI0My MOHATHIO U3 IPUBEICHHON HI)KE CXEMBI.

(¢} I'IpVIGJ'IVI)KeHHbIM oueHnBaHMeM norpeLHoCcTn
C TOYHbIM OL€HMBaHMEM norpeLwHocTn

JlabopaTopHble

MHorokpaTHble HepaBHOTOYHbIE M36bITOYHbIE BeckoHTakTHbIe
P TexHuuyeckvie | | (nccnegoBaTensckue)
OpHoKpaTHble PaBHOTOYHbIE Heobxoanmble KoHTakTHble T T
I
Mo uucny namepeHui Mo ycnosuam | |lMo cTteneHn goctatoyHOCTH Mo cBaAsn ¢ o TOYHOCTM OLEHKMN
BENNYMHbI N3MepeHui N3MepeHuin 06bEeKTOM norpeLHocTn

Buabl namepeHun

Mo cnocoby nonyyexus Mo xapaktepy

Mo meTony N
pesynbTaTa pesynbTaTa U3MepeHuUi
Mpsimble
P AbcontoTHble
(HenocpeacTBEHHbIE) n ( )
onyckoBble (NOPOroBble
— KocBeHHble y P
OTHOCUTENbHbIE
— CoBOKyMHble
— CoBMecCTHble
— AnHamuyeckne
L—CTtaTnyeckue

Pucynok — Buasl usmepenui

3ananue 2.
Jlatb onpeneneHrs KaKI0MY MOHSATHIO U3 IPUBEACHHON HIKE CXEMBI.
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| OGBbEKT n3mepeHus |

v

| dusmnyeckasn BenmymHa

v

| EaovHuua domsnyeckon BennUmHbI |

v

MeTopn Cpencrteo Ycnosus
n3mepeHus M3MepeHus n3mepeHus

Y
4>| MeToauka m3mepen4mq|<7
v
4’] NamepeHne |<7
v

| PesyanaT M3MepeHMﬂ|

v

||_|0FpeLLIHOCTb n3mepeH I/Iﬂ|

Pucynok — Onepanuu n3mepeHus

3ananue 3.
JlaTh ornpeneneHus KaxxJIoMy By IOTPEIIHOCTH U3 MPUBEACHHON HUXKE CXEMBI.
KITACCUOUKAIINA
ITOT'PEILIHOCTEUN
v v v v v
Ilo
ITo npuyuHam ITo xapakTepy Tlo xapaxrepy ITo opme
3aKOHOMEPHOCTH CBSI3H MEKIY
TOSABJICHHUS MPOSIBJICHUS . IpeaCTaBJICHUS
MPOABJJICHUA BeJIUMUYUHOUN
NOrpelHOCTH
METONYECKAs CTaTHIecKast cHUCTEMaTHYECKast 1 ypOBHEM abcomoTHas
(ocHoBHas 1 CHTHAJa
JIOTIOTHUTEIbHAS _
WHCTPYMEHTAJIbHAs ciydaiHast OTHOCUTEJbHAs
aINTUBHAS
JIMHaMHUYeCcKast
BBIYUCIIEHUS rpy6as MYJIBTUIUIMKAT [IpUBEEHHAs
VBHAs
CyOBEKTUBHAS CMelllaHHas
Pucynok — Knaccuduxanus norpentHocTen
3ananmue 4.

I[aTL OMPCACIICHUA KAXKAOMY IMOHATHIO U3 HpHBCHCHHOﬁ HWXKE CXCMBI.
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[MpomexxyTouHble
Mepepatowwime

MacwTabHble

— Mppasnuyeckve
—MexaHnyeckne  M3ameputenbHble
MHeBmaTuye- [ CUCTEMBI —KoHTaKTHbIe
— lonyckosbie ™ ckue | VameputenbHble
(Noporosnie) AnartocTuecke AKycTYECKME yCTaHOBKU I-BeckoHTakTHbIe
TporHoaupytowme | —3nekTpoHHbIe M3ameputenbHble
— YHUBepcasnbHble I— WN3amepuTenbHble - p BHeLUHVe
KoHTpornbHble Mpouue n Npuoopsi CraTndeckne TexHnyeckme
| Cneuvanuau- | KomGuHupo- — koMBuUHMpo- |- Y3MepuTensHbie
poBaHHble BaHHbIE VicnonHuTenbHbIe BaHHbIE npeobpasosarent CTPOEHHbIE [ | NyHamuueckne  [-MaGopaTopHbie
Mo ctenexn Mo snay Mo Mo cBsian ¢ Mo pexvm Mo xapakte
OLEHKN Mo HasHaveHno Mo PMI" 29-99 P y P Py
YHMBEPCArbHOCTH namepsiemMmbiM 06beKTOM paboThbl ncnonb3oBaHusa
napameTpoB | BENnuYnHe | | | |
|
I
Buabl cpeacts namepeHusa
Mo Buay Mo suay Mo cTenenu Mo Buay Mo Buay npuema- Mo Buay Mo noBepoyHomn
peTmeTPatim BemoAnoTo asTomarusaumm npeobpasosarius nepepa-du LuKanbl cxeme
curHana curHana curHana MHdbopMaLK
—MokasuiBatowe |~ AHanoroesle | Heastomatuaupo- [ Mpsmoro peitctens | OaHOKaHambHbIe | _C paBHomepHoit PaGoune
~Peructpupytowme [~ Lincdpossie BaHHbIE c (opHoNpeaensHble) wKario Obpasuiosbie
- - I— CpaBHeHws N
Camonucupl _ AHanoroso | AsTomaTutanpo- P | MHorokaHanbHbie | C HepaBHOMEpHOIt Pa6oune
L Nevatatowme unposbie BaHHble | (I/IHTerpMPyiouJ.m)e (MHOrONpEaenbHoIE) LIKaso 3TanoHb!
cymMmupyHoLLve
— ABTOMaTUYECKNE yumhpyton | C HyneBot 0OTMeTKOM
L{ W3mepuTenbHble BHYTPU LUKATION
npeobpasoBarenu
L_ C HyneBoI 0TMETKOMN Ha
MepBuyHbIE

Kpato unu BHe LuKanowu

Pucynok — Knaccuduxanus cpeacts usmepeHui

Tpebosanusn Kk oghopmnenuro omuema.

®opmar mucra A4. Lpupt Times New Roman, pasmep 12, MeXcCTpOUHBIH

uHTepBan 1,5.

BripaBHuBaHuEe TekcTa mo mupuHe. A63am 1,25. Ilapamerpa ctpanwmisl: cineBa 30 MM, cripaBa 10 mwm,
cBepxy u cHu3y 20 mMm. Homep cTpaHulipl mpocTaBisieTcsi BHU3Y OT LIEHTpa.
Kax/1plif TepMUH 3aMChIBAETCS ¢ HOBOM CTPOKHU C a03aI[HOrO OTCTYyIIA.
B Texcte o0s3aTenbHO OJKHBI OBITh PACCTaBIEHBI CCHUIKM Ha HMCIOJIb30BAaHHBIE HCTOUYHUKH.
Cnucok HCHOJBb30BAHHBIX HCTOYHUKOB (DOPMHUpPYETCS B MOpPSAKE CCBUIOK IO TEKCTy pedepara u
odopmisercs B coorBercTBUU ¢ 'OCT 7.1-2003. TIpumeps! opopmiieHus:
1. Cubuxkun, 10./]. DnekrpocHabxkeHne MPOMBIIUIEHHBIX U IpaxaaHcKuX 3aaHui [Tekcer] : yued.
st cpen. npod. oopas. / FO/I. Cubukun. — M. : Academia, 2006. — 362 c. : wi., Tabn. (Cpeanee mpod.
obpazoBanue: CTpouTensCTBO U apxutTekTypa). — ISBN 5-7695-2250-X.
2. T'enbpman, M.U. Heopranuueckass xumwmst [Tekcr]
oOyuatomuxcst mo Texuouor. crerl. / M.U. T'ensdman, B.I1. FOctparos. — 2-¢ u3a., crep. — CII6. — [p.] :

Jlanb, 2009. — 527 c.

58114-0730-9.

3. Koctun, B.®. MocTtoBsle kpaHbl ob1iero HazHaueHus [Teker] : yue6. mocobue / B.d. Koctum,
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