MunncTepcTBO HaykH U BhIcIIero obpaszosanus Poccuiickoit ®denepanun
HroxHekaMCKu# XMMHKO-TEXHOIOTHYeCKII HHCTUTYT ((buiran) GpeneparsHoro
rOCYIapCTBEHHOTO OI0OMKETHOTO 00Pa30BaTENLHOIO YUPEKACHUS
BBICIIEr0 00pa3oBaHMs

«Kazanckuii HalMOHANBHEIH HCCIe10BATENbCKUM TEXHOJIOTUYECKHI YHUBEPCHTETY
(HXTU ®I'BOY BO «kKHUTY»)

—
5525

e ~ . VTBEP KIAIO

o,
[LOKYMEHT NOANUCAH ;»./’,’k

SNEKTPOHHOW NOANVCHIO 3 / Yo o N
"~ & 3amectHTenn, nupexkropa no YP

441

PABOYAS HNOPOTI'PAMMA

[To mucuummuae 51.0.19 Metponorus, CTaHaapTu3aus U cepTHhUKALIIS

Hanpasnenne nogrorosku 15.03.04«ABTOMATU3aMS TEXHOJIOTHUECKUX TIPO
1IECCCOB ¥ TPOU3BOJICTBY

ITpoduis/mporpaMmma ABTOMATH3ALMU TEXHOJIOTHYECKHX IIPOIECCOB M IIPO-
MU3BOJCTB (110 OTPACIISIM)

KBaimpukanus sBeimyckankabAKAJIABP

®opma oOyueHus3a049Has

@akynbreTHbOPMANHOHHBIX TEXHOJIOTHI

Kadenpa-pazpaboruuk paboueit nporpammsl MHGOPMAIIMOHHBIX CHCTEM H
TEXHOJIOTUH

Kypc 2, cemectp 3

Yacer 3adeTHBIE €IMHULIBI
Jlexnun 6 0.17
JlaboparopHrie 3aHsTHS 8 0.22
KonTposs camocTosiTebHOM paboThI 12 0.33
CamoctositenbHas paborta 145 4.03
®opma arrecranum Ox3amen/9 0.25
Bcero 180 5

Hwxnexamck, 2022 r.
Pabouas mporpamma cocrasiiena ¢ yueroMm TpeGoBaHHIA ®denepanbHOro




rOCY/IapCTBEHHOr0 00pa3oBATENILHOrO CTaHAapTa BhicuIero oopasopanusNe 730
or 09.08.2021 r.mo mampapieHnrol15.03.04 «ABTOMAaTH3alMs TEXHOJIOIUYE-
CKHX IIPOLIECCOB M IIPOU3BOJICTBY MO MPOoGUIIO«ABTOMATU3ALUS TEXHOIOTU-
yecKHX IIPOLECCOB M IPOU3BOJACTB (110 OTPAC/siM)» HA OCHOBAaHUM y4eOHOro
naHa Habopa oOyuaromumxcs 2022 r.

Pazpabotuuk nporpamMmsi: :
7 /

JIOL[EHT H.B. JlexxueBa

Y
PaGouas nporpamMma paccMoTpeHa u onoOpeHa Ha 3aceganuu kapenpst UCT,
nporokoi oT 20.04.2022r. Ne 8

3aB. kabeapoit (///f/ O.B. MaryxuHa

(moxrmuce)




1. Henu oceéoenusn oucuuniunol

[ensiMu OCBOCHUS JUCHMIUIMHBL MeTpoJsiorys, CTaHAapTH3alMsl U cepTUUKAIIS SBISIOT-

csl:

a) popMuUpOBaHUE y CTYACHTOB Mpo(decCHnOHATBbHBIX HAaBBIKOB IO aBTOMATH3allMU U CUHTE3Y
JITOPUTMOB KOHTPOJIA U YIIPABIEHUIO, IIyCKY, HAJIAJKE U DKCILTyaTallud CUCTEM aBTOMa-
TH3alUY;

0) ¢hopmMupoBaHHE YKOHOMHYECKOTO OOOCHOBAHHS NMPHUHUMAEMBIX TEXHUYECKHX DPELICHUI
10 aBTOMATH3aI[MU TEXHUYECKUX OOBEKTOB YIIPABJICHNUS;

B) (OpMHpOBaHUE Y CTYACHTOB YMEHHS pab0TaTh B KOJUIEKTHUBE; HAYYUTh OYAYIIETO CIeln-
aKCTa aJaTUPOBATHCS B YCIOBUSX OBICTPON CMEHBI MOKOJIEHUIN TEXHHUKH, TEXHOJIOTUH,
MEHSIOIIMXCS YCIOBUI TpyAa M MPOU3BOJCTBA, OCTOSHHOTO OOHOBJIEHHUS Mpodeccro-
HaJIbHBIX 3HAHUM, NEPEOLECHKU CJIOKUBIIUXCSA CTEPEOTHUIIOB; HAYYUTh CAMOCTOSTEIBHO
N00BIBaTh, MpPUOOpETaTh, CUCTEMATH3UPOBATh 3HAHUS; AaKIEHTHPOBATh BHHUMAaHUE Ha
MEXIUCIUIIIMHAPHBIE CBSA3U.

2. Mecmo oOucuunaunvl (M00yns) 6 cmpykmype 00pazoeamenbHOu

npozpammol

Jucuuminaa MeTpoJiorus, CTaHaapTU3alus U cepTU(UKAIUS OTHOCUTCS K Oucyu-
naunam obszamenvrou yacti bioka 1 OOII u popmupyer y 6akanaBpoB 10 HarpaBJICHUIO
noaroroBkn  15.03.04 «ABToMaTH3allksg TEXHOJOTMYECKMX IPOLIECCOB M IIPOM3BOJICTB)
HaOOp 3HAHWI, YMCHHI, HABBIKOB U KOMIICTCHIIUN, HEOOXOAMMBIX VISl BBITOJIHCHUS HAYYHO-
uccne0o8amenbeKo, npou3800CMEEHHO-MEXHOI02UYECKOU U NPOEeKMHO-KOHCMPYKMOPCKOLL
oessmenbHOCHU.

Jl5ig ycrenrtHoro ocBOGHUS AUCHUIUIIMHBI MeTpoJIorus, cTaHaapTU3aius u cepTudu-
Kalug Oakanasp 1O HANpaBleHUIO moAaroToBku  15.03.04 ABTOMATH3alUs TEXHOJIOTHYEC-
CKHX TPOILIECCOB U IMPOU3BOJICTB  JIOJDKEH OCBOMTH MaTepHal MPEAIIESCTBYIOIIUX TUCIH-
IIJIUH:

a) b1.0.12 Maremaruka;
0) 51.0.13 ®usmnka.
JucuuruinHa MerTposiorus, craHaapTu3auus U cepTudukanus sBiseTcs Mpesle-
CTBYIOIIECH U HEOOXOIUMA ISl YCHIEIITHOTO YCBOSHHSI MTOCIEAYIOIIUX JTUCIIATUIHH:
a) 51.0.29 TexHonornyeckre u3MepeHus: 1 MpuOOpsI OTPACIIH;
6)b1.B.06 nTerpupoBaHHble CUCTEMBI IPOEKTUPOBAHUS U YIIPABJICHMUS,
B) b1.B.04 Texuuueckue cpecTBa aBTOMATH3AIMK U YIIPABICHHUS.
3HaHWs, TMOJTYYEHHBIE NMPH W3YYEHHH IUCIUILTMHBI MEeTpOJIOTHS, CTaHIapTH3AIMs H
cepTU(UKAIMSL, MOTYT OBITh HCIIOJIB30BAHBI MIPU MPOXOKACHUH yUeOHOU, NPOU3BOO0CMBEHHOT
NPaKTHK W BBIOJHEHUH BbINYCKHBIX KBANUDUKAYUOHHBIX pabom TIO HAIPABICHHUIO TTOATO-
ToBKH 15.03.04 ABTOMAaTH3aIMs TEXHOIOIMYECKUX IPOLIECCOB U MPOU3BOJICTB.

3. Komnemenyuu u unouxamopvl 00CMUIiCEHUA KOMREMeEHUUU ooyuaroue-

2oca, hopmupyemole 6 pezyiomame 0C60EHUA OUCUUNTUHDBL
YHUBEPCATbHBIMU.

YK-2 CnocobeH ompenensTh Kpyr 3a7ad B paMKax MMOCTABJICHHOM 111 U BHIOMPATh OINTHU-
MaJbHBIE CIIOCOOBI WX PEIICHHS, UCXOJ U3 JCUCTBYIOMUX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYpCOB ¥ OTPaHUYECHUH

VYK-2.1 3Haer BUABI PeCypcOB W OTpaHUYEHHH Il pelieHus: nmpodecCHoHaIbHBIX
3a/1a4; OCHOBHBIE METOJIbI OIIEHKH PA3HBIX CIIOCOOOB pEIlIeHUs 3a7ad; JEHCTBYIOIIEE 3aK0-
HOJATENIbCTBO U MPABOBBIE HOPMBI, PETyIUPYIONIHE MPOheCCUOHATBHYIO ACITEIHHOCTD,

YK-2.2 Ymeer onpenensth Kpyr 3a/iad B paMKax MOCTABIEHHOW IIEJH, aHATH3UPO-
BaTh M BHIOMPATH aIbTEPHATUBHBIE CITOCOOBI PEIICHHUS; OIICHHUBATH PECYPCHI M OTPAaHUYCHUS
¥ COOJIIO/IaTh MTPABOBBIE HOPMBI IIPH TOCTHKEHUH MPOPECCUOHANBHBIX PE3yIbTATOB,

YK-2.3 Bnaneer HaBbIkamMu pa3pabOTKU IENH W 3a7ad MPOEKTa; METOJIaMHU OILICHKH



NOTPEOHOCTH B pecypcax, MPOJOHKUTEIFHOCTH U CTOUMOCTH MTPOEKTa; HABBIKAMHU Pa0OTHI C
HOPMAaTHUBHO-TIPAaBOBOM IOKYMEHTAaIUEH

odowenpogpeccuonanvHvimu
OIIK-5 Cnocoben paboTaTh ¢ HOPMAaTHBHO-TEXHUYECKOW JOKYMEHTAIIUEH, CBSA3aHHOMW C
npodeCCHOHATIBHOMN 1S TENbHOCTHIO, C UCTIOIb30BAHUEM CTAaHIAPTOB, HOPM H ITPABHI

OIIK-5.1 3naet nopsaok pa3pabOTKH, YTBEPKICHUS U BHEAPECHHS CTaHIapTOB, TEX-
HUYECKUX YCJIOBUH M APYrod HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIMH B OOJIACTH CTaH-
JapTU3aluy U cepTU(UKALUY. aBTOMATU3AIIUH;

OIIK-5.2 YMmeer aHaIM3WpOBaTh, KIACCU(UIIMPOBATH U BHIOPATh HEOOXOIUMYIO
HOPMAaTHUBHO-TEXHUUYECKYIO JOKYMEHTAIIHUIO, CBSI3aHHYIO C MPpodeccnoHanbHO 1esTeNbHO-
CTBIO;

OIIK-5.3 Bnageer HaBbIKaMu pabOTHl ¢ HOPMATUBHO-TEXHUYECKON JOKYMEHTAIMEH
B 00J1aCTH aBTOMAaTU3aLUN TEXHOJIOTMYECKHUX IIPOLECCOB U MPOU3BOJICTB C UCIIOJIb30BAHUEM
CTaH/IapTOB, HOPM U MPaBUIT
OIIK-9 CriocobeH BHEIPATh U OCBAaUBATh HOBOE TEXHOJIOTHYECKOE 000pYI0BaHHE

OIIK-9.1 3naer TeXHUYECKHE XaPaKTEPUCTUKU, MPUHIMIBI (PYHKIHMOHUPOBAHUS,
TpeOOBaHUS K Pa3MEILIEHUIO HOBOTO TEXHOJIOTHYECKOI0 000py10BaHus;

OIIK-9.2 YmMmeer aHanu3upoBaTh YpPOBEHb TEXHUYECKOI'O OCHAIICHHUS U BHEIPSTH
HOBOE TEXHOJIOTHYECKOE 000py0BaHUE B 00JIACTH aBTOMATU3AIlUH;

OIIK-9.3 Bnageer HaBbIKAMH OCBOEHHUS M BHEAPEHUS HOBOTO TEXHOJIOTUYECKOTO
000pyI0BaHUs B 00JIACTH aBTOMATH3AIMH TEXHOJIOTHYECKUX MPOIIECCOB M MTPOU3BOJICTB
OIIK-11 CriocobeH mpoBOAUTh HAyYHbIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM COBPEMEHHOTO
HCCIIEIOBATEIHCKOTO 000PYI0OBaHUS ¥ IPHOOPOB, OLICHUBATH PE3YJbTAThl HCCIIEOBAHUI

OIIK-11.1 3naer coBpeMeHHbIE METOIUKU MPOBEACHUS U O00pabOTKH Pe3yabTaTOB
IKCIIEPUMEHTA;

OIIK-11.2 YMmeer mnpoBOIUTH HAay4YHBIE SKCIIEPUMEHTHI C HCIIOJII30BAHUEM COBpE-
MEHHOTO UCCJIEI0BATENIbCKOI0 000pyA0BaHUs U IPUOOPOB, aHATU3UPOBATH UX PE3YJIbTATHI;

OIIK-11.3 BiageeT HaBbIKaMU [TOCTAHOBKH U MTPOBEJICHUS HAYYHBIX SKCIIEPUMEHTOB
C HCMOJb30BAaHUEM COBPEMEHHOI'O HCCIIEIOBATENIbCKOIO 000pyAOBaHHA U MPUOOPOB IO
MIPOBEPKE KOPPEKTHOCTH HAYYHO-OOOCHOBAHHBIX PEIICHHI B 00JIaCTH aBTOMAaTH3allUU TeX-
HOJIOTUYECKUX MPOLIECCOB U MPOU3BOJICTB

B pe3ynemame oceoenusn Oucyuniunvl 00y4aOuUIiCca 00JHCEH:

1) 3HaTh: a) METOJbl BEPOSITHOIO OIMHUCAHUS MOTrPEIIHOCTEN CPEelCTB U pe3ysbTaToB
U3MEPEHU;

0) METObl PaCYETHOIO0 CYMMHUPOBAHHUS COCTABIISIOLINX PE3YIbTHUPYIOIIEH MOTPEIHO-
CTH,

B) METOAMKY CTaTUCTHUECKONH 00pabOTKHM MHOTOKPATHBIX OTCUETOB;

I') METO/bI 0OPAaOOTKHU U OLIEHKH MOTPEIIHOCTEN NPU OAHO(PAKTOPHOM 3KCIIEPUMEHTE;

J1) METO/IbI CTAaHJAPTU3ALMH U cePTUDUKALIMY TPOTYKITHH.

2) YmeTs:

a) CTaBUTh M peulaTb CXEMOTEXHUYECKHE 3aJaud, CBA3aHHbIE C BHIOOPOM CHUCTEMBI
AJIEMEHTOB TPHU 33JaHHBIX TPEOOBAaHMIX K MapameTpam (BPEeMEHHBIM, MOLTHOCTHBIM, rada-
PUTHBIM, HaJIEXKHOCTHBIM);

0) MHCTaNIUPOBaTh, TECTUPOBATh, HCHBITHIBATE M HCIOJIB30BATH MPOTrPAMMHO-
anmnapaTHble CPeICTBA BHIUUCIUTENbHBIX U HHPOPMAIIMOHHBIX CUCTEM;

3) Bnaners:

a) MeToJaMH U CpeACTBaMH pa3paboTKu U  O(QOpMIIEHHS TEXHUYECKOU
JIOKYMEHTAIUH;

0) MeToJaMH OLIEHKH TOYHOCTH, BEIOMPAEMBIX JIJIsl IPOIlecca CPEJICTB UBMEPEHHUS;

B) METOJaMH OLIEHKH JOCTOBEPHOCTH IOIYYEHHBIX PE3YJIbTaTOB U3MEPEHHUS.



4. Cmpykmypa u codepcanue oucyuniunsl MeTpoaorus, cTaHAapTU3aIU U cepTuduka-

uus
OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTABIISET 5 3aueTHBIX enuHull, 180 yacos.

Ne Pasnen Buabl yueOHolpadoThI OueHouHble

n JTUCIUIIINHBI o (B yacax) cpeacTsa JIJis

/m § Jlex | Ilpaktu- | Jlabo- | KCP | CPC | mpoBeaA€eHMs NIPO-

E LMU | YECKue | parop- MeXKyTOMHOI aT-
© 3aHAITHUS HBIC Tecranuu 1o pas-
paboThI aejiam

1 | ®usnueckas  BenuyuHA. | 3 1 2 2 20 | Okzamen. Tecmu-
Cucremnsl ennuun,  OB. posaHue. Jlabo-
Bocnpoussenenne u pamopHas paboma
nepenaya pasmepor DB. Nel.
OcHoBBI TEOpUU
M3MEPEHU. OCHOBHBIE
MOHSTHSI, CBSI3aHHBIE CO
CpEeICTBAMU  H3MEPEHUU
(cn

2 | [lonssitue  merposormye- | 3 1 2 2 15 | Oxsamen.  Jlabo-
ckoro obOecneuenus. Op- pamopHas paboma
raHU3alOHHbIE, HAYYHbIE Ne2.  Tecmuposa-
U METOJIUYECKHE OCHOBBI Hue.
METpPOJIOrHYecKoro oodec-
MIeYCHUS

3 | [IpaBoBeie ocHoBBl 0bec- | 3 | 0.5 1 20 | Okzamen. Tecmu-
MEYCHUs €IMHCTBA H3Me- poeaHtue.
penuii. OCHOBHBIE 10JIO-
*KeHus: 3akoHOB PD «O06
o0ecriedyeHUH  €IMHCTBA
uzMepenuit». CTpykrypa u
(GyHKIIMM ~ MEeTpOoJoruye-
CKOH CITy>KOBI, SIBJISIFOIICH-
sl FOPUIUYECKUM JIMILIOM

4 | IlpaBoBele ocHoBel u | 3 | 0.5 1 20 | Oksamen. Tecmu-
HayyHas 0a3a CTaHIapTH- poeaHue.
3anuu. ['ocynapCTBEeHHBII
KOHTpPOJIb M HaJI30p 3a Co-
OmofieHreM  TpeOOBaHMH
rOCy/IapCTBEHHBIX  CTaH-
JIapTOB

5 | Ceprudukarmuss.  OcHOB- | 3 1 1 20 | Oxzamen. Tecmu-
HbIE LM, OOBEKTHI, CXe- posaHtue.
MBIl U CHUCTEMBI CEepTUPU-
kanuu. [IpaBuma u mops-
JIOK TIPOBEICHHS CEpTH-
bukanuu

6 | Crpykrypusle cxempl u | 3 | 1.5 2 2 25 | Oksamen. Tecmu-
CBOICTBa CpEACTB H3Me- poeanue.  Jlabo-
pEeHUS B CTAaTHUECKOM pe- pamopHas paboma
xume. CpeznctBa m3Mepe- Ne3. Koumponvuas
HUSl B TMHAMHUYECKOM pe- paboma




xume. CpencrTBa uzMepe-
HUSA DJICKTPUUYCCKUX, Mar-
HUTHBIX BennuuH. Cpen-
CTBa M3MEpPEHHUs HEDJICK-
TPUUECKUX BEIUYUH

3aKOHOMEPHOCTH (HOPMH-
pOBaHMs pe3ynbTara W3-
MEpEHHUs, MOHITHE IIO-
IPEIIHOCTH,  MCTOYHHMKHU
norpemHocteit.  [loHsaTue
MHOTOKpPaTHOIO  U3Mepe-
HUS.  AnroputMmbl o0Opa-
OOTKH MHOTOKPATHBIX H3-
MEpEHUH.

OK3ameH.
poeaHtue.
pamopuas paboma
Ne4d. Konmponvhas
paboma

Tecmu-
Jlabo-

NUTOIO

145

135

d)opMa aTTcCTaluu

Oxzamen (9 u.)

5. Cooepircanue 1eKYUOHHBIX 3AHAMUI NO memam C yKa3zaHueM dop-

MHPYEMBIX KOMITETCHITUI

neyeHus. OprasHu-
3allMOHHbIE, Hay4Y-
Hble M METOAHYE-
CKHE€ OCHOBBI MET-
POJIOTUYECKOTO
obecrieyeHus

OUOHHBIC, Hay‘IHBIe
U METOIUYECKHE
OCHOBBI METPOJIO-
THYECKOro obecrie-
YCHUA

TMYECKHE XapaKTEPUCTHKHU
cpencts usMmepenus. Hop-
MHUPOBAaHHE METPOJIOTHYE-
CKMX XapakTepuctuk. HM3-
MeHeHue norpemHoctu CU
BO BpEMS UX JKCILTyaTalUu.
OpranuzalioHHble, Hayd-
HbIE€ U METOJIUYECKUE OCHO-
BbI METPOJIOTMYECKOI0
obecnieuenus B PO Hcrou-
HUKM norpemHocred. Ilo-
HSTUE TIOJIOCHl TMOTPENIHO-

Ne Pa3pen aucuu- Ya | Tema JeKIIHOHHO- Kparkoe HNuaukarto-
n/n TUIMHBI Chl ro 3aHATHA cojep;KaHue Pbl 10CTH-
JKeHUSI KOM-
neTeH

®duznueckas 1 | Tema 1. Bocupous- | Beenenne. Teopernueckue | OIIK-9.1,
BEJIMYMHA. BeJCHHE M Iepesia- | OCHOBBl MeTponoruu. Pas- | OIIK-11.1
Cucrembl eQUHULL ya pasmepoB @B; | Butue merponoruu. OCHOB-
OB. OcCHOBBI ~ TEOpHHM | HbIE TOHATHUS, CBSI3aHHBIE C
Bocrnpoussenenue MU3MEpEHUI Oc- | oOBbexTamMu U3MEpEHUS:
U nepegayda HOBHBIE TOHSTHS, | CBOMCTBO, BEIMYMHA, KOJIH-
pa3MepoB OB. CBsI3aHHbIE CO | UECTBEHHBIE M KadeCTBEH-
OcHOBBl  TEOpUH CpPEICTBAMU H3MeE- | Hble TPOSIBJICHHSI CBOWCTB
U3MEPECHUM. penuii (CU 00BEKTOB  MaTepUaAIbHOTO
OcHoBHbIE Mmupa. Ousnueckass Benuun-
HOHSATHS, Ha. Cucremsl enuuui; OB,
CBSI3aHHBIE co Meroapl u3zmepenuii. Boc-
CpeICcTBaMu IIPOU3BEICHUE U Iepenada
n3mepenuit (CH1) pasmepoB OB
[Tonstue merpono- | 1 | Tema 2. Opranusa- | [TonsitTue merponormyecko- | VK-2.1, OIIK-
THYECKOrO  00ec- ro obecrneuenus. Merpono- | 9.1




CTEH, peaJbHOM W HOMH-

HaJIbHOU XapaKTEPUCTUK
CHU. HowmwuHaibHble TIIO-
I'PELIHOCTH
ITpaBoBbie ocHoBHI | 0.5 | Tema 3. OcHoBHbIe | [IpaBoBBIC ocHOBHI | YK-2.1, OIIK-
obecrnevyeHus MOJIOKEHUS  3aKO- | oOecreueHus enuuctra | 9.1, OIIK-9.1,
€IMHCTBA U3MeEpe- HOB PD® «O06 obec- | m3mMepeHui. Ocrosusie | ONK-11.1
HUI. OcHOBHEBIE IEeYCHUN €IUHCTBA | IIOJOXKEHHUA 3aKOHOB PO
MOJIOKEHUS  3aKO- U3MEpEHUI. «O0 olecrnieueHUU €MHCTBA
HOB P® «O0 obec- Crpykrypa U | U3MEpPEHUI» 3aKoHBI,
MEYCHUU EJMHCTBA GbyHKIIMM METpoJio- | Oazupyroluecss Ha 3aKOHE
U3MEPECHUI. rMYecKoi ciyxObl, | «O0 obecrieueHuu eIMHCTBA
Crpykrypa u SABJISIFOLIEHCS FOPHU- | U3BMEPEHUI». OcHOBBI
(GYHKIIMM METPOJIO- JUYECKUM JIULIOM obecrnieueHus €MHCTBA
TUYECKON CITyXKOBbI, u3Mepenuii. TexHuuyeckue
ABJISIFOLIECHCS FOpH- OCHOBBI OEMN.
JTUYECKUM JTUIOM ['ocynapcTBeHHBII
METPOJIOTHYECKUI
KOHTPOJIb u Ha30p.
Crpykrypa ®  QYHKIHUH
METPOJIOTHYECKON CIYXOBbI,
SIBJISIFOLIENCA OpUIAYe-
CKHUM JIUIIOM
[TpaBoBeie ocHOBHI | 0.5 | Tema 4. T'ocymap- | OcHoBHble mnpuHmmMnel u | YK-2.1, OIIK-
M HayuHas Gasa CTBCHHBII KOH- | TEXHUYECKasI 6asza | 5.1, OIIK-9.1,
CTaH/IapTU3aLUU. TpOIb M HAA30p 3a | cranpapTisamun.  Meroxer | OMK-11.1
["'ocynapcTBeHHBII COOJIIOJIEHHEM Tpe- | CTaHAApTU3ALNH.
KOHTPOJIb ¥ HAI30p O6oBaHuil TOCymap- | MexayHapoaHas 31
32 CcoOMI0ZIeHnEM CTBEHHBIX  CTaH- | MEXIOCYyJapCTBEHHAs
TpeOoBaHUll rocy- JapTOB CTaHAapTH3alus B 00JacTH
JTApPCTBEHHBIX cpencts usmepenusa. ECK/I.
CTaHJapTOB TpeboBanus
roCyJapCTBEHHBIX
CTaHIApTOB. TeXHUYEeCKH
periaMeHT.
Ceptudukanus. 1 | Tema 5. OcuoBubie | Ceprudukanusi. OcHoBubie | VK-2.1, OIIK-
OcHOBHBIE  LIENH, LENH, OOBEKTHI, | LIeJIM, OOBEKThI, cxembl u | -1, OIIK-9.1,
O00BEKTHI, CXEMBI U cXeMbl M CHCTeMsI | cucteMsl  ceprudmkarmn. | OMK-11.1
CUCTEeMBI cepTuu- CepTU(PHKAIHH. Oos3arenbHas u
kauuu. [IpaBwia n [IpaBuia u mops- | 1oOpoBoabHAs cepTUuduUKa-
NOpSAZIOK IIPOBEJE- JOK  TIPOBEACHMS | LM B XUMUYECKOMH
HUS cepTuduKanum cepTUUKAIIH MIPOMBIIIJIEHHOCTH.
[TpaBuna u MIOPSAJIOK
MPOBEICHUS cepruduka-
LUN. Ceprudukanus
CPEJICTB U3MEPEHMUSI.
CrpykrypHbie cxe- | 1.5 | Tema 6. Ctpyktyp- | CtpykrypHble cxembl U | YK-2.1, OIIK-
MBI U CBOICTBa Hble  CXEMbl U | CBOMCTBa cpencts | J.1, OIIK-9.1,

OIllK-11.1




CPeICTB  HM3Mepe- CBOHCTBAa CpPEJCTB | U3MEPEHNS B CTaTHYECKOM
HUA B CTaTHUYCCKOM HU3MCPCHUA B CTa- | PCIKUMC. HOMI/IHaJIBHaH,
pexume. Cpencraa THYECKOM PEKUME | ACHCTBHUTEIIbHAS,
HU3MCPCHUA B OU- HHIUBHUAYyaJIbHAA
HAMUYECKOM  pe- XapaKTEePUCTHK

xume.  Cpexacrsa Tema 7. Cpencta | [loHATHE ~ YCTOMYMBOCTH.
U3MEpPEeHUST  DJICK- u3MepeHuss B - | EmuHnunas crymenvartas u
TPUUICCKHX, mar- HaAaMHW4YC€CKOM pe- | CAMHUYHAadA HUMITYJIbCHAA
HUTHBIX BEJIUYUH. KHUM GYHKIMS ~ TpU OIIEHKE
CpenctBa u3Mepe- YCTOMYMBOCTHU paboThI
HUSI HEdJIEKTpHYe- U3MEPHUTEITBbHBIX

CKHUX BCINYUH

Tema 8. CpexactBa

npeoOpasoBareneii. Pabota
U3MEPHUTEIBHOTO KaHaja.
MarHuTo3JIeKTpUYECKUE U

U3MEPEHUsl  DJIEK- | BJIEKTPOMArHUTHBIE
TPUYECKUX,  Mar- | mpeodpa3oBaTey.
HUTHBIX BEJINYUH BkitoueHne  1aTYMKOB B
DIIEKTPHUYECKYIO eTb.
MocroBblie U
MOTEHIIMOMETPHUYECKUE
PUOOPHI
Tema 9. Hartumku, | JlaTuynku, HMCHOIB3YIOIINE
UCTIONIB3YIOIINE AJIEKTPUUYECKUE MapaMeTphbl,
DIIEKTPUUYECKHUE T1a- | 3aBUCSINNE oT
paMeTpbl, 3aBHCA- | HEJeKTpudeckux. Jlarunku
mMe OT HedJIEK- | TeMIepaTypsl,  JIaBJICHHUA.
TpUYeCKUX  BenH- | ['eHepaTopHble u
YHUH napaMeTpuIecKue
npeoOpazoBarTenu
3aKOHOMEPHOCTH Tema 10. I[Tonstue | 3akoHOMEpPHOCTH VK-21.1,
(hopmupoBaHusI IOrPENIHOCTH, HC- | popmupoBanus pesynbrara | OIK-5.1,
pe3yiabTata H3Me- TOYHUKH TOTPENI- | U3MEPEHUsI. Ocnosnsre | O1K-9.1,
peHus, HOHSATHE HOCTeH nonsus,  cesisammble  co | OTK111
MOTPEIIHOCTH, HC- CpeacTBaMu M3MEpEHUH.

TOYHUKH TIOTpell-
HocTel. IlonsTume
MHOT'OKPaTHOIO
U3MepeHus. AJro-
pPUTMBI  00pabOTKH
MHOTOKPaTHbIX
U3MEPEHUM.

IlonsTue NOTrpCIIHOCTHU

6. Codepirrcanue npakmuueckux 3anAmuil
HpaKTI/I‘IeCKI/Ie 3aHATHUS 110 AUCIHUIIIINHE «MGTDOJ'IOFI/ISI, CTaHaapTHU3alugd U CEpTU-

ghI/IKagI/IH» y‘{e6HBIM IJIaHOM HC IPCAYCMOTPCHBI.

7. Codeprcanue n1adopamopHvIX 3aHAM UL
L[CJ'IBIO IMPOBCACHUA J'Ia60paT0pHBIX pa60T ABJIACTCA Pa3BUTUC IMO3HABATCIILHBIX CIIO-

CcOOHOCTEH, CaMOCTOSITEIbHOCTH MBIIIJIEHUS! ¥ TBOPUYECKOM aKTUBHOCTH CTYIEHTOB; yIIIyO-
JIeHHe, pacIlupeHue, NeTaTu3upOBaHUE 3HAHUH, MOJYYEHHBIX Ha JIEKUUH B 0OOOIIECHHOM
dbopmMe, 1 coaelicTBHE BbIPaOOTKE HaBBIKOB IPO(ECCHOHATEHOM e TEIIbHOCTH.



MHpOBaHUs pe3yibTaTa
U3MEPEHHUs, TIOHATHE I10-
TPEIIHOCTH, HWCTOYHHUKHU
norpewmHocreit. [lonstue
MHOTOKPAaTHOI'O H3Mepe-
HUS. AJTOpUTMBI 00pa-
0OTKM  MHOTOKpaTHBIX
U3MEPEHUM.

0ok. MckiroueHne cHCTEMATH-
yeckux omubok. OrieHka pe-
3yJIbTATOB KOCBEHHBIX H3MeEpe-
HUM

Ne Pasznen Ya HaumeHoBanue HNuaukaropsl 10-
n/n AUCHMILIMHBI CBI J1a0opaTopHOi padoThI CTHKEHUS KOMIIe-
TeHINH

1 | ®usmueckass BenUYWHA. | 2 1) AocomotHas, otHOcuTenb- | YK-2.1, VK-2.2, VK-
Cucrembl emuaun; DOB. Has, npuBencHHas norpemHo- | 2.3, 0IIK-5.1, OIIK-
Bocnpousse/ienue u cti. OcHOBHBIE MOHATHA TIoBep- | °-2» OIK-3.3, OIIK-
nepenaya pasmepoB OB. K1 g : é ’ OHK_%f%Kollzli_
OcHoBBI TEOpUU - Ppniin
u3Mepennii.  OCHOBHBIE 101].73](_11'2’ OIIK-
HOHSITHSI, CBSI3aHHBIE CO
CpeACTBAMU  M3MEPEHUI
(CH)

2 | llowarue wmetrposioruye- | 2 2) Knacc tounoctu. O6osnaue- | VK-2.1, VK-2.2, VK-
ckoro obecrieuerus. Op- HHE ¥ pacyer Kiaacca tounoctu | 2.3,01IK-5.1, OIIK-
raHU3allMOHHBIC, Hay4- 5.2, OIIK-5.3, OIIK-
HbIE M MCTOJUYCCKHC gé OHK'%%KOEI?
OCHOBBI ~ METpOJIOTHUYe- - "
CKOTO 00ecrieyeH st 10112{_”'2’ OIIK-

6 | CTpyKTypHbBIE CXE€MBI U | 2 3) Oxpyrnenue pesynbrata us- | YK-2.1, VK-2.2, VK-
CBOICTBA CPEJICTB HM3Me- MepeHUsI 2.3,0IIK-5.1, OIIK-
peHUST B CTaTHYECKOM 5.2, OlIK-5.3, OlIK-
pexume. CpencrBa u3- gé OHK%%KOEIE'
MEpeHusT B JTUHAMHUYeE- - "
ckoM pexxume. Cpencrsa 10%[(']]'2’ OIIK-
U3MEpEeHUSI  DIIEKTpUYe-

CKUX, MarHUTHBIX BEJIH-
ypH. CpenctBa u3Mepe-
HUSI  HEDJICKTPHUYCCKHX
BEJINYNH
7 | 3akoHomepHOCTH  (hop- | 2 4) Hckmtouenue rpyObix omm- | VK-2.1, VK-2.2, VK-

2.3,0IIK-5.1, OIIK-
5.2, OIIK-5.3, OIIK-
9.1, OIIK-9.2, OIIK-
9.3, OIIK-11.1,
OIllIK-11.2, OIIK-
11.3

JlaboparopHasi paboTa TPOBOAMTCS B MOMelIeHUU yueOHoi maboparopun NellO(B)
C WCIOJB30BaHUS CIEIUAIBHOTO O0OpPYJOBAaHUS: INMHJIOTHAS YCTaHOBKA pPEKTH(HUKAIUH,
CTaHIIS HHXKEHEpa U orepaTopa.

8. Camocmoamenvnaa paboma

nepenada  pasmepo  DB.

Ne Tembl, BLIHOCHMBbIE HA Ya ®opma CPC HNuauxaropsl
/I | CAMOCTOSITEJIbHYIO Pa0doTy | ChI JAOCTHKEHM S
KOMIIETEHIIUH
1 | ®usnyeckas BermunHa. | 20 | [ToaroroBka K TECTHPOBAHMIO. VK-2.1, VK-2.2,
CucreMbl €INHUILL PB. IToaroroska K sk3ameny. | VK-2.3,0I1K-5.1,
BocrpousBeieHne H ITonroroBka K samure | OIIK-5.2, OIIK-
nabopatopHoi pabortsl, | 5.3, OIIK-9.1,




OCHOBBI TEOpUH U3MEpE-
HUl. OCHOBHbBIE TOHSTHA,
CBSI3aHHBIE CO CpEICTBAMU
n3mepenuit (CH1)

[ToHsiTHE METPOIOrUYECKO-
ro obecneuenus. OpraHu-
3aI[IOHHbIE, HAyYHbIC U Me-
TOAUYECKHUE OCHOBBI MCT-
posorudeckoro obecrede-
HUsA

15

[IpaBOoBBIE OCHOBBI OOecIie-
YeHUsI E€AUHCTBA U3Mepe-
Hu. OCHOBHBIC ITOJIOKECHHUS
3akoHOB P® «O0 obecme-
YEHUW €IUHCTBA H3MEpe-
Hui». CTtpykTypa U (yHK-
JA170%1 METPOJIOTUYECKOU
CITY>KOBI, SBJISTFOIIIEHCS
IOPUINYECKHUM JIULIOM

20

[TpaBoBbIE OCHOBBI U Hay4-
Has 0a3a cTaHAapTU3AIUU.
I'ocynapcTBeHHbII KOH-
TPOJb U HAA30p 3a COOJIIO-
JIeHueM TpeOoBaHU ToCy-
JAPCTBEHHBIX CTAHIAPTOB

20

Ceptudukanusa. OcCHOBHbIE
IIENIM, OOBEKTHI, CXEMBI U
CUCTEMBl  CepTH(HUKAIUU.
[IpaBuia u nopsI0K mpoBe-
JIeHUs cepTUUKALIUN

20

CTpyKTypHBIE CXEMBI U
CBOWCTBa CpEICTB M3Mepe-
HUS B CTaTUYECKOM DEKH-
Mme. CpencTBa U3MEPEHUsI B
JUHAMUYECKOM  PEKUME.
CpencTBa U3MepeHHsl 3JeK-
TPUYECKNX, MarHUTHBIX Be-
mnunH. CpezncrtBa u3Mmepe-
HUS HEDJICKTPUYECKHUX Be-
JUYUH

25

3aKkoHOMEpHOCTH  (GOpMHU-
pOBaHMsI pe3yabTaTa H3Me-
pEeHUs], TOHITHE TOTPELIHO-
CTH, UCTOYHUKHU MOIPELIHO-
credl. [loHaTne MHOrokpar-
HOrO Wu3MepeHus.  Anro-
pUTMBI O00pabOTKH MHOTO-
KpaTHBIX U3MEPEHUN.

25

odopmiienue otuera. [loaroroska k
KOHTPOJIBHOU pabote, odopmiieHue
KOHTPOJILHOM pabOThI

OIlIK-9.2, OIIK-
9.3, OIIK-11.1,
OIlIK-11.2, OIIK-
11.3

8.1 Konmpons camocmoamenvHoil padomaul




Tembl, BBIHOCHMBIE HA CAMO-
CTOSATEJBbHYIO padoTy

Ya-
CbI

®opma KCP

Nuaukaropsl
AOCTHKEHUS
KOMIIETEHIIUH

®usnueckas BennurHa. CUCTEMBbI
enuuul] @B. Bocnpoussenenue u
nepenada pazmepoB ®B. OcHOBbI
Teopun u3MepeHuid. OCHOBHbIC
TIOHSITHSI, CBSI3aHHBIC co
cpeacrBamu u3mepenuit (CH)

[Tonarue METPOJIOTUIECKOTO
o0ecrnieueHus. Opranu3zanuos-
HBIC, HAYYHBIC U MCTOAUYCCKUC
OCHOBBI METPOJIOTHYECKOTO
obecrniedeHus

[TpaBoBBIE OCHOBBI OOECIICUCHUS
eIMHCTBa u3MepeHuil. OCHOBHBIE
moJIokeHus 3akoHoB P®d «OO0
obecrieueHUH €IUHCTBA H3Mepe-
Hui». CrpykTypa U (QyHKIUHU
METPOJIOTHUECKON CIYXObI, $5B-
JAIOLIENCS FOPUINYECKUM JTULIOM

[TpaBoBbIE OCHOBBI U Hay4yHas Oa-
3a craHgaptuzauuu. [ocynap-
CTBEHHBI KOHTPOJIb M HAA30p 3a
cobmoienneM TpeObOBaHMM TOCY-
JTAPCTBEHHBIX CTAaHAApPTOB

Ceprudukanus. OCHOBHBIC IICIIH,
O0OBEKTHI, CXEMBI H CHCTEMBI Cep-
tudukanuu. [IpaBuna u mopsaox
MPOBEJCHUS cepTUDUKALINN

CTpyKTypHBIE CXEMBI U CBOMCTBA
CPEACTB HM3MEpPEHUs B CTaTHUye-
ckoM pexume. CpencTa uzMepe-
HUS B JUHAMHYECKOM pEXHME.
CpenctBa n3MepeHus: IEKTpUye-
CKUX, MarHUTHBIX  BEJIHYHH.
CpencTBa u3MepeHUsl HEIIEKTPH-
YEeCKUX BETUYHH

3aKOHOMEPHOCTH (HOPMHUPOBAHUS
pe3yibTaTa U3MEpPEHHs, MOHATHE
MOTPEIHOCTH, HWCTOYHUKU TIO-
rpemHOcTed. [loHsATHE MHOTrO-
KpaTHOTO M3MEpPEHUus. AJroput-
Mbl 00pa0OTKM MHOTOKpPATHBIX
U3MEPECHU.

IIpuem mabopaTopHBIX pa-
00T W TmpoBepKa OTYETOB,
PE3yABTaTOB TECTUPOBAHHUS,
KOHTPOJIHHOM PabOTHI

VK-2.1, VK-2.2,
VK-2.3,0IIK-5.1,
OlIK-5.2,  OIIK-
5.3 OIIK-9.1,
OIlIK-9.2,  OIIK-
9.3, OIlK-11.1,
OIllIK-11.2, OIIK-
11.3

9. Hcnonv3oseanue peiimunzo80ii CUCHEMbl OYEeHKU 3HAHUIL.
[Ipu oneHKe pe3ysbTaToOB ACSATENBHOCTH CTYJIEHTOB B paMKaxX JUCHMIUIMHBI «Met-
POJIOI'UA, CTaHAAPTU3alnia U CCDTI/Id)I/IKaL[I/I}I» I/ICHOHL3yeTCH pCﬁTHHTOBaH CHUCTCMaA. P CﬁTI/IH-

roBast OlleHKa (POpMHUPYETCsl Ha OCHOBAaHUM TEKYILETO M MPOMEXKYTOUHOTO KOHTpoJIsA. Mak-




CUMaJIbHOE€ U MHUHHMMAJIbHOE KOJIMYECTBO OAJUIOB MO pa3iMYHBIM BHJIAM y4eOHOH paboThI
OINKMCAHO B MOJIOKEHUH O PEUTUHTOBOM CHUCTEME.
PeliTuHT cTyneHTa 1Mo AMCHUIUIMHE «METpOoJIoTHs, CTaHAapTH3AIUs U cepTHdUKa-
sy onpenensiercs mno popmyne: R*=R™ + R,
rae R™ — Gamn 3a Tekymryro paboTy CTyACHTa B T€UCHHE cemecTpa (BBITIOJTHEHHE
KOHTPOJIbHBIX M Ja00paTOpHBIX paboT, mocelmeHue 3auaTuil u 1.4.); R — Oamn, nomy4en-
HBI CTYIEHTOM IIpHU clade 3K3aMeHa. MaKkcUManbHOE 3HAYCHHE TeKyIIero pertunra R™
paBHO 60 O6ayiaM, a MUHUMAaJIbHOE 3HaueHne —36 OalIoB.
B kagectBe KpuTepueB BbIOpaHbI CIEIYIONINE BUBI PAOOT:
® IPAaKTUYECKOE BBHITIOJHECHHUE JTAOOPATOPHBIX 3aHSTHIA,
¢ odopmiIeHHE OTYETOB K JJabOpPaTOPHBIM paboTam;
® CBOEBpPEMCHHAs 3alllMTa BBIIOJHEHHBIX JIAOOPAaTOPHBIX pabOT M MOATOTOBKA
OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI;
® Ka4yeCcTBO TECTHPOBAHUS;
® KAuYeCTBO BBIMOJIHEHHS KOHTPOJILHOU PAOOTHI.
MaxkcuMmanbHbIN 3K3aMEHAIMOHHBIA peUTHHT 40 0ayioB. DK3aMEH CUUTAETCS CllaH-
HBIM, €CJIM CTYJEHT MOJIY4HJI 332 HEro He MeHee 24 0aioB.
Pacnipenenenue peldTHHra 110 BUJIaM JICATEILHOCTH MPEJICTABICHO B Ta0.

Texkymmii peiTHHT
bann
Jlab. pabora Nel 4-6
Jla6. pabora Ne2 4-6
Jla6. pabora Ne3 4-6
Jla6. pabora Ned 4-6
KontponbHas padora 20-31
TectupoBanue 0-5
NTOTI'O 36-60
JK3aMeHAIMOHHBbIH peHTHHT
Bomnpoc bayn
DK3aMeHaImoHHbIN Borpoc N 1 7-11
TeopeTnyeckas 4acThb (onpeaeneHus, o0Ine XapaKTepUCTUKU U T.11.) 3-4
BBIBOZ (hopmyrt 3-4
IPaBJIbHOCTh KOHEUHOT'O Pe3yNbTaTa 1-3
DK3aMeHaIMOHHBIN Borpoc No 2 7-13
TeopeTuyeckas 4acThb (onpeeneHus, o0Ine XapaKTepUCTUKU U T.11.) 3-4
BBIBOZ (hopmynt 3-5
IPaBJIbHOCTh KOHEUYHOT'O Pe3yibTaTa 1-4
[TpakTrueckoe 3aganue (IpaBJIbHOCTh KOHEYHOIO PE3yJIbTaTa) 8-12
JlononaurensHbii Bonpoc Ne 1 1-3
JononaurensHsiii Bonpoc Ne 2 1-3
NTOT'O 24-40

Cymmapnwiii pelimune nepecuumsiéaemcs 8 4-x 06anibHyI0 WKAIY OYeHKU:
0<R™ <60 «ueyoosremeopumenvHoy,

60 <R™ <73 «V0081eMBOPUMENILHOY,
73<R™° <87 «XOPOULOY,
87 <R* <100 COMAUYHOY.

10. Ouenounvie cpedcmea 0na meKkyuiezo KOHmMpOaA ycnesaemocmu,

npomeofcymouuoﬁ ammecmauuu no umo2am 0C60€enuA Oucuunﬂunu
OI_ICHOLIHBIC CpeacTBa AJid MPOBCACHUA TCKYIICTO KOHTPOJIA yCIIECBACMOCTHU, ITPOMEC-




KYTOYHOH aTTecTaly O00y4aroIuXcs M UTOTOBOW (rOCYJapCTBEHHON MTOTOBOI) arTecrta-
IIUHM pa3padaThIBalOTCs COINIACHO MOJOXKEHHI0 0 DOHIaX OLIEHOUYHBIX CPEJICTB, paccMaTpu-
BAIOTCSl KaK COCTaBHAsl 4acTh paboueil mporpaMMbl U OGOPMIISIOTCS OTJEIBHBIM JTOKYMEH-

TOM.

11.Unpopmayuonno-memoouueckoe obecneyenue OUCUUNIUHbL

11.1. Ocnosnaa numepamypa

HpI/I HU3YUCHUN OUCHHUILIMHBL «MeTpoJiorus, cTaHgapTU3aIMs 1 CCDTI/Id)I/IKaI_[I/IH» B

Ka4€CTBC OCHOBHBIX MCTOYHUKOB I/IH(i)OpMaI_[I/II/I PCKOMCHAYCTCA HMCIIOJIB30BaTh CICAYIOIIYIO

JUTEpaTypy.

KynpusasraeBa, H.W. Metponorusi, cranmaptusamus U ceprudukanus: ydeOHO-
meroandeckoe nmocooue/H. M. Kynpustasruesa.-Hmwxnekamck: HXTN,2013.-106¢.

OcHOBHbIE HCTOYHUKH MHPOPMAIIHU

KoJa-Bo 3Kks3.

1. TumupszeB, B.A. MeTponorudyeckoe odecredeHrue mpo-
M3BOJICTBA B MalIMHOCTpoeHHH: y4ueOHuk / B.A. — M. :
NH®PA-M, 2017. — 259 c. — Pexxum gocryna: mo noj-
TTUCKE. URL: http://znanium.com/bookread2.php?
book=701962

OBC «Znaniumy
http://znanium.com/bookread2.php
? book=701962 Jloctyn ¢ mo6oii

TOYKU MHTEPHET MOCIIEC PETUCTPALIUH C
IP-anpecos HXTHU

2. ummapes, B. 0. Merpornorus, craHmapTA3aims,
cepTuduUKanmsi, TEXHUYECKOE PEryJIUpPOBaHHE U JOKYMEH-
toBeaenue : ydeOnuk / B.IO. IllummapeB. — Mocksa :
KYPC : UHOPA-M, 2021. — 312 c¢. — Pexum nocryna: mno
HOAITHCKE. URL: https://znanium.com/catalog/
product/1141803

OBC «Znanium»
https://znanium.com/catalog/produc
/1141803 Jlocrym ¢ mo6oii Touku

UHTEPHET I0cie perucrpauuu c IP-
anpecoB HXTU

3. Mouanos, B. JI. MeTrposorusi, cTaHIapTU3aKs 1
ceprudukarnysa. OCHOBBI B3aMMO3aMEHSAEMOCTH : yueO. 1mo-
coobue / B.Jl. Mouanos, A.A. Iloronun, A.A. AdaHaches.
— 2-¢ u3n., crepeorun. — M. : UHOPA-M, 2019. — 264
¢. — PexxnMm noctyma: 1o noamnucke.

URL.: https://znanium.com/catalog/product/1020742

OBC «Znaniumy
https://znanium.com/catalog/produc
/1020742 Mocrtymn u3 mo00ii TOY-
KN I/IHTCpHeT IIoCJIC perucTpanuu €

IP-anpecos HXTU

Mertpounorusi, cTaHAapTH3aIus, CePTUDUKALIN:
VYyebnoe nocodbue / ApucroB A.U., [lpuxoasko B.M.,
Ceprees 1.J1. - Mocksa :HUL[ UH®PA-M, 2014. - 256 c.
(Bricmiee obpazoBanme: bakanaBpuar)I[SBN 978-5-16-
004750-8. - Tekcr : anekrponnsIit. - URL:
https://znanium.com/catalog/product/424613 (nara obpa-
menust: 16.03.2023). — Pexum nocryna: no noanucke.11.2
Jlononnumensnas numepamypa

JlonoJIHUTeIbHBIE HCTOYHUKH HH(OPMALMU

Koa-Bo 3Kks3.

1. KynpusineraeBa, H.MI. Metponorusi, crangapTusanus u
ceprudukanusa:  yueOHO-MeToamueckoe  mocodue/H.H.
KynpusiasrueBa. -Hmxnexkamck: HXTH,2013.-106¢.

86 k3. 6 OUOA. omo. YHHUL] HXTU

2. Komeast, 1. I1. Metponorusi, cTangapTH3aIHs, CEPTH-
¢ukamus : yuebnuk / W.II. Komesas, A.A. Kanke. —
Mocksa : DOPYM : UHOPA-M, 2021. — 415 c. — Pexxum
JOCTYIIA: 110 TOAIIMCKE.

URL.: https://znanium.com/catalog/product/1141784

BBC «Znaniumy
https://znanium.com/catalog/produc
/1141784 Jloctyn u3 ar000# TOUKH

I/IHTepHeT IMoCJIC perucrpanuu ¢
IP-anpecos HXTU

3. ApuctoB, A.M. MeTponorus, cTaHaapTU3AINS, CEPTH-
¢duxkamus: YuebHoe mocodue / ApuctoB A.U., [Tpuxoapko
B.M., Ceprees U.JI. - Mocksa :HUIl UH®PA-M, 2014. -
256 c. — Pexxum focTyna: no noJrnucKe.

9BC «Znaniumy
https://znanium.com/catalog/produc

/424613 loctym u3 m000# TOYKH
WuTepHeT nmoce perucrpanyu ¢



https://znanium.com/catalog/
https://znanium.com/catalog/product/424613
https://znanium.com/catalog/product/424613

|URL: https://znanium.com/catalog/product/424613 | IP-agpecos HXTU

11.3 dnexkmponnsvie ucmouHuKu ungopmayuu
1. 3BC «Znaniumy — Pexxum mocrtyma: http://znanium.com

11.4 Cospemennvie npogheccuonanvhuvie 6a3vl OAHHBIX U UHDOPMAUUOHHbBIE CRpA-
60UHblE CUCHIEMDL.
1. XKypunan «M3mepurenvHas Texuukay. [Ipunoxenue «Metposorus». Caitt xxypHana «M3-
MepuTenbHas ~ TexHukay. [lpunoxenune «Metpomorusi» — Jloctyn — CBOOOJHBIN:
https://www.gostinfo.ru/pages/Infizd/izmer_texn.
2. XKypnan «ABroMaruzamus B NPOMBIIUICHHOCTH». CalT XypHana «ABTOMaTH3alus B
IPOMBIIIICHHOCTHY. — JlocTym cBoGoaubIi: http://www.avtprom.ru/
3. XKypnan «Mup wu3mepenmii». Calt xypHama «Mup uzmep». — [locTyn CBOOOIHBIN:
https://ria-stk.ru/mi/about.php

CorJjiacoBaHo:

3aB. oTAEIOM 10 OUOIMOTEYHOMY OOCITYKUBAHUIO /7 Tapacosa B..

12. Mamepuanvho-mexnuueckoe oodecneuenue OUCUUNIUHBL (MOOY-
).

«Jlaboparopust aBTOMATU3UPOBAHHBIX CHCTEM yIpaBIICHUS XUMHKO-
TEXHOJIOrM4YecKUuMu Tporeccamu 110By»

Y4eOHast ayTuTOpUs I IPOBEICHUS YICOHBIX 3aHATUN OCHAIIEHA 000PYIOBAHHEM:

1. CtaHuus MHXKEHEpa U oreparopa

2.IlunoTHast ycTaHOBKA PEKTH(HUKAIINN

3.JleMOHCTpaIlMOHHBIC CTEH/IBI

TEXHUYECKUMH CPEJICTBAMU OO0YUEHUS:

1.IIpoexTop

[Tomernenust 111 cCaMOCTOSITEILHON pabOTHl OCHAIIEHBI KOMIBIOTEPHON TEXHUKON B
KoruecTBe 12 mT. ¢ BOBMOXKHOCTBIO MOAKIIOUEHHUS K ceTH «HTepHeT» U obecreyeHsbl 10-
CTYIOM B 2JIEKTpOHHYIO nHpopMannonnyto cpeny HXTU. Jlomyckaercs 3ameHna o6opyio-
BaHUs €r0 BUPTYaJIbHBIMHU aHAJIOTaMH.

JIunieH3upoBaHHOE TPOrPaMMHOE OOECTeUeHHe U CBOOOJHO PACIPOCTPAHIEMOE
MporpaMMHOE OOecCrieueHre, UCMOIb3yeMOe B yU4eOHOM IMpollecce MPH OCBOSHUU JTHUCIIH-
IIJIAHEL:

Maple

MatLab

MathCad

Microsoft Office
Microsoft Visual Studio
Python

Hysys

LabVIEW

NN E

13. O6pa3oBaTe/ibHbI€ TEXHOJIOTUH

B mporecce mpoBeseHust ayJUTOPHBIX 3aHATHI MPUMEHSIOTCS CIEYIoIe 00pa3o-
BaTeJIbHbIE TEXHOJIOTUN 00yueHus (B MHTEPAaKTUBHBIX (hopMax).

IIpezenmayuu ¢ UCNONBL308AHUEM PASTUYHBIX BCNOMO2AMENbHBIX CPEOCME C 00CYX-
JIEHUEM TPOBOJATCS C HCIIOJIb30BAHUEM DA3JIIMYHBIX BCIOMOTIATEIbHBIX CPEACTB: JOCKH,
KHUT, CJIaiiI0B, KOMIIBIOTEPOB € MOCIEIYIOIUM 00CYKICHUEM MaTepHUaoB.

Lenb: pa3BuTHE KOMMYHUKAaTHBHBIX HAaBBIKOB; aKTyaJU3allis ¥ BU3yaIH3alUs HU3Y-


http://znanium.com/
http://znanium.com/
http://znanium.com/
http://znanium.com/
http://znanium.com/
http://www.avtprom.ru/

4aeMoro CoJIep>KaHus Ha JICKIUU.
Mertoauka npoBeICHHUS.

1) OGo3HaueHHE KIFOYEBBIX BOIIPOCOB.
2) TIpe3eHTanus ¢ IOMOIIBIO HHTEPAKTHBHOM TPUOYHBI C 3JIEMEHTAMH JUCKYCCHH.
3) IoxBeacHHE UTOTOB U BHIBOJOB.

Paboma 6 manvix epynnax.

Lenb: pa3BUTHE HABBHIKOB OOLICHMS M B3aMMOJEHCTBHS B Tpymme, PopMupoBaHue
LICHHOCTHO-OPUEHTALIMOHHOI0 €MHCTBA Ipynibl, [loompenne k ruOKoil cMeHe colHaib-
HBIX POJIEH B 3aBUCHMOCTH OT CUTYallUU.

Meroauka mpoBeACHUS

1) Opranuzaunonssiii 3tai. [londop npakTuyeckoro 3aiaHusl.
2) IlogroroButenbHbli dTan. Kaxnas manas rpynmna o0cyKJaeT 3alaHue B TCUECHUE

OTBCACHHOI'O BPCMCHHU.

3) OCHOBHOM ATam — BBITOJTHEHUE 3aJaHUS.

4) IlonBeneHust UTOrOB.

B npouecce mpoBeneHus: ayIMTOPHBIX 3aHATUN MPUMEHSIOTCS CIEIyIoIue 0opazo-
BaTeJIbHBIC TEXHOJIOTUN 00yUeHUs (B MHTEPAKTUBHBIX (hOopMax):

Tema Bun 3anstus WnTepaktuBHas ¢hopma 4acel
CtpykTypHBIE CXE€MBlI U CBOWCTBa | Jlexkuus [IpesenTaunun ¢ wucnonp3oBaHueM| 1
CpeACTB U3MEPEHHS B CTATUYCCKOM pasInIHbIX BCIIOMOT'aTCJIBHBIX
pexume. CpejcTBa U3MEpeHHs B CpPEACTB ¢ 00CyXKACHHEM
JMHAMAYEeCKOM pexnme. CpeacTsa UlaGoparop- Hcnonb3oBanue mporpaMMHsix | 1
W3MEpEHUS DJIEKTPUUECKHX, Mar- HOC 3aHiTHe KoMmIiekcoB. Pabora B  MambIxX
HUTHBIX BelnuuH. CpelicTBa u3sMe- fpyrmax
peHUSA HEDIEKTPUIECKUX BEIUYNH
CrpykTypHble CcXe€Mbl U cBoicTBa | Jlekius [MpesenTanmu ¢ wucnonb3oBanueMm| 1
CpEACTB U3MEPEHUS B CTATUYECKOM pasIMiHBIX BCIIOMOI'aTeIbHbIX
pexume. CpelncTtBa M3MEpEHHUs B CPE/ICTB ¢ 00CyK/ICHHEM
JMHAMAYECKOM pexnme. CpeicTsa UlaGoparop- Hcnone3osanue nporpamMMHeix |1
W3MEpEHHS DIEeKTPHUeCKHX, Mar- [10© 3aHATHE KOMIUIEKCOB. Pabota B MaibIx
rpymmnax

HUTHBIX BCJIMYHH. Cpe)ICTBa HU3ME-
pPEHUA HEDJICKTPUICCKUX BCIIMYUH
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