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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

MUPPOBBIE CUCTEMbBI ABTOMATHUYECKOI'O YIIPABJIEHUA

HanpaBnenne noaroToBku [1] 14.04.01 SAnepHast sHEpreTHKA U TETTOPU3HKA
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AHHOTALMS

B pamkax maHHOTO Kypca CTyAC€HTaM MPEJICTOUT IMO3HAKOMUTHCS C peaau3aluii THUIOBBIX
3aKOHOB peryiupoBaHus. HayunThCcs peann30BBIBATH ATOPUTMBI THUIIOBBIX 3aKOHOB YIIPABJICHUS HA
0a3e MPOrpaMMHO TEXHHYECKHX KOMILIEKCOB, & TAK)Ke TMO3HAKOMHTCS C OCOOCHHOCTSIMU PabOTHI CO
SCADA cuctemamu.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

L{enstMu OCBOCHHS Y4€OHOM TUCITUTUIMHBI SIBJISTFOTCS:

- TOJIyuYeHHE HaYalbHBIX 3HAHWH TI0 peaJu3allMd THUIOBBIX IHU(PPOBBIX M aHAIOTOBBIX
PETYISITOPOB;

- TMPHOOpPETEHUE HABBHIKOB HACTPOWKH W OSKCIUTyaTallUd THIIOBBIX PETYJISTOPOB B COCTaBE
SCADA cucrem.

2. MECTO YYEBHOW JUCIHHUILIJIMHBI B CTPYKTYPE OOII BO

JuctuninHa SBISIETCS JIOTHYECKUM MPOAOKEHHEM MUCIHIUIMH («Teopusi aBTOMaTH4ecKoro
ynpasieHus», «WUudopmaunonnas texHukay). CTyIeHT JODKEH ObITh 3HAKOM C TeOopHei
ABTOMATUYECKOTO YIIPaBJICHUS, B 00BbEME MPOrpamMm JiIsl TEXHUUEeCKuX By30B.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVNTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHatbHble KOMIETEHIHH:

| KOI{ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTMIKCHUS KOMIICTCHIIUN

HpO(beCCI/IOHaJ'IBHLIC KOMICTCHIIMKXN B COOTBCCTBHMM C 3aJadyaMH H 00BbEKTaMU (O6HaCT}IMI/I

3HaHUI) TpoecCHOHATHLHOM e TEFHOCTH:

dy4HO- I/ICCJIC,HOBaTCJII)CKI/Iﬁ

cranaapr-I1C, ananus
ONbITA)

3anaua O0bekT niu odaactb | Kox m nammenoBanue | Koa u HaumeHoBaHue

npodeccuoHaIbLHOM 3HAHUSA npodeccuoHAIbLHOM HHAUKATOPA

aesiteabHoctu (3I1/1) KOMIIEeTCHIINH; JOCTUKCHUSA
OcHoBaHue npodeccuoHaIbLHOM
(mpodeccHOHANBHBIN | KOMIIETEHIIUH

HCCIIEIOBAHUS, aTOMHOE S]IpO, [TK-2.1 [1] - CocoGen | 3-I1K-2.1[1] - 3naTh
pa3paboTKu u 3JIeMEHTapHbIe pa3paboTKy cuctemM HOPMBI paIMalliOHHON
TEXHOJIOTHH, YaCTUIBI U IJIa3Ma, pasvaliliOHHOI O 0€30MacHOCTH;
HanpaBJICHHbIC Ha KOHJICHCUPOBAHHOE KOHTpOJIsl Ha aToOMHbIX | Y-TIK-2.1[1] - YMeTh
perucTpanmio u COCTOSIHHE BEIIIECTBA, ANEKTPUUECKUX pa3pabaThiBaTh
00paboTKy Ja3epbl U UX CTaHIMSX U MPOBOJIUTH | CUCTEMBbI
nH(popMaIuy, MIPUMEHEHUS, AJICPHBIC | OLIEHKY HAKOTICHUS paauauoHHOTO
pa3paboTKy Teopuu, peaKkTophl, MaTEpHUabl | 103 U3TYUYCHUS KOHTPOJIS HA aTOMHBIX
CO3/1aHHE U SIIEPHBIX PEAKTOPOB, ANEKTPUUECKUX




IpUMEHEHHE
YCTaHOBOK U CHCTEM B
obnactu pusuku sAapa,
YaCTHII, TUTa3MBI,
KOHJIEHCUPOBAHHOTO
COCTOSTHUSI BEIIIECTBA,
(bu3uKy pasneneHus
W30TOMHBIX U
MOJIEKYJISIPHBIX
cmeceil, pusnku
OBICTPOIIPOTEKAIOIINX
MIPOLIECCOB,
paguanuoOHHOU
MEIIUIIMHCKON (PU3UKH,
pazuaioHHOr0
MaTepUaAIOBEICHHS,
UCCIIeI0BaHUS
HEPaBHOBECHBIX
¢buznueckux
MIPOLIECCOB,
pacnpocTpaHeHus U
B3aUMOJICVCTBUS
U3ITYYEHUS C
00BEeKTaMU )KHUBOH 1
HEXHUBOI MPHUPOJIBI,
SIEPHO-PUZNYECKUX
YCTaHOBOK,
oOecrnieueHus AaepHOI
U paJualOHHON
0e30macHOCTH,
0€30IaCHOCTH SAEPHBIX
MaTepHaioB U
(bu3MYECKOil 3aIIUTHI
SIIEPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMATH3HPOBAHHOTO
yIpaBJICHUS sJIEPHO-
¢buznIecKuMu
YCTaHOBKAMH.

sIIEpHbIE MaTepUalbl U
CHUCTEMBI O0eCTIeueHUs
HX 0€30IMacHOCTH,
YCKOPHUTENH
3apsKEHHBIX YaCTHIL,
COBpEMEHHas
3JIEKTPOHHAS
CXEMOTEXHHUKA,
3JEKTPOHHBIE CUCTEMBI
SIEPHBIX U
(buznueckux
YCTaHOBOK, CUCTEMBI
ABTOMAaTU3UPOBAHHOIO
yIpaBJICHUS SACPHO-
(buznuecKkuMu
YCTaHOBKAMH,
pa3paboTKa u
TEXHOJIOTUH
MIPUMEHEHUS TPUOOPOB
1 yCTAaHOBOK JJIS
aHaJIM3a BEILECTB,
paguanmoHHOe
BO3JICHICTBUE
MOHU3HPYIOIIUX
U3JIy4YeHUH Ha
YeJIOBeKa U
OKPY’KaIoILyIO cpeny,
paauanuoHHbIC
TEXHOJIOTUH B
MEIUIINHE,
MaTeMaTUYECKUe
MOJIEIH TSt
TEOPETHUUECKOTO U
AKCTIEPUMEHTAIBHOTO
VCCIIEIOBAHUM SIBJICHUI
Y 3aKOHOMEPHOCTEN B
obnactu pusukm Aapa,
YaCTHII, TUIa3MBl,
KOHJIEHCUPOBAHHOTO
COCTOSIHHSI BEIIIECTBA,
SIIEPHBIX PEAKTOPOB,
pacrpocTpaHeHus u
B3aUMOJICUCTBUS
W3JIYYEHUS C
00BEKTaMU KUBOU U
HEKUBOW ITPUPOJIBI,
JKOJIOTUYECKUI
MOHUTOPUHT
OKpPY’KaloIlel cpensl,
oOecrnieueHue
0€30MacHOCTH EPHBIX
MaTepHaIOB, 00bEKTOB

Ocnoeanue:
[IpodeccuonanbHpIi
cranaapt: 24.028

CTaHLIMAX;
B-I1K-2.1[1] - Bmanets
METOJIaMH OLICHKH
HAaKOILJIEHUS 7103
W3IIyYEHUs




HCCIIeIOBaHMs,
pa3paboTKu U
TEXHOJIOTHH,
HanpaBJCHHbIE Ha
pEerucTpanmio u
00paboTKy
nH(popManuu,
pa3paboTKy TeopuH,
CO3/1aHUE U
IpUMEHEHHE
YCTaHOBOK U CHCTEM B
obnactu pusuku sAapa,
YaCTHII, TUTa3MBI,
KOH/IEHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBA,
(bu3uKy pazneneHus
W30TOMHBIX U
MOJIEKYJISIPHBIX
cmeceil, pusnku
OBICTPOIIPOTEKAIOIINX
IIPOLIECCOB,
palralMOHHON
MEIUIMHCKON (DU3HKH,
paznaoHHOr0
MaTepHUaJoBeICHuUs,
HCCIIeI0BaHUS
HEPaBHOBECHBIX
¢buznueckux
MIPOLIECCOB,
pacnpocTpaHeHus U
B3aUMOJCHCTBUSA
U3ITYYEHUs C
00BEKTaMu )KUBOH 1
HEXHUBOM MPHUPOJIBI,
SAEPHO-(DU3NIECKUX
YCTaHOBOK,
oOecnieueHus AaepHO
Y paaualMOHHOU
0e30macHOCTH,
0€30IaCHOCTH SAEPHBIX
MaTepUajoB U
(bu3n4ecKoil 3auThl
SIIEPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMATU3UPOBAHHOTO
yIpaBJIEHUS SJIEPHO-
¢buznIecKkuMu
yYCTaHOBKaMH.

U yCTaHOBOK aTOMHOMU
MIPOMBINIIJICHHOCTH H
SHEPIeTHUKHU.

aTOMHOE SJIPO,
3J€MEHTapHbIE
YaCTHIIBI U TIJIa3Ma,
KOHJIEHCHUPOBAaHHOE
COCTOSIHHE BEIIIECTBA,
Ja3ephl U UX
MIPUMEHEHUS, s/IePHBIC
PEeaKTOpbl, MaTepUaIbl
SJIEPHBIX PEAKTOPOB,
sIIEpHbIE MaTepUalbl U
CHUCTEMBI 00eCTIeueHUs
HX 0€30IMacHOCTH,
YCKOPHUTENH
3apsKEHHBIX YaCTHLL,
COBpEMEHHas
3JIEKTPOHHAS
CXEMOTEXHHUKA,
3JIEKTPOHHBIE CUCTEMBI
SAIEPHBIX U
(buznueckux
YCTaHOBOK, CUCTEMBI
ABTOMAaTU3UPOBAHHOIO
yYIpaBJICHUS SACPHO-
(buznueckuMu
YCTaHOBKaMH,
pa3paboTKa u
TEXHOJIOTUH
NpPUMEHEHHUs TPUOOpPOB
Y YCTAaHOBOK JJIS
aHaJIM3a BEILECTB,
paguamoHHOe
BO3JICHCTBUE
MOHU3HUPYIOIIUX
U3JIy4CHUN Ha
YeJI0BeKa U
OKPY’KaIoIIyIO Cpeny,
paauanMoHHbIe
TEXHOJIOTUH B
MEIUIIUHE,
MaTeMaTUYECKHe
MOJIEIH TSt
TEOPETHYECKOTO U
SKCTIIEPUMEHTAIBLHOTO
HUCCIIENOBAaHNN SIBJICHUN
Y 3aKOHOMEPHOCTEN B
obnactu (HhU3UKH sIpa,
YaCTHII, TUIa3MBl,
KOHJICHCUPOBAHHOT'O
COCTOSIHHSI BEIIIECTBA,

ITK-8 [1] - cmocoben
BJIaJIETh PaCYETHO-
TEOPETHIECKIMH U
HKCIIEPUMEHTAIbHBIMU
METOAAMHU
UCCIIEIOBAHMS
bU3IIEeCKUX
IPOIIECCOB,
BBITTOJTHATH
HKCIIEpUMEHTANIbHBIE
UCCIICIOBAHHS U
POBOJIUTH 00pabOTKY,
aHaJn3 U 0000IIeHNE
MOJyYEHHBIX
pe3yIbTaToOB

OcHosanue:
[TpodeccnonanbHbIi
crangapt: 24.028

3-TIK-8[1] - 3HaTH
TUIIOBBIE METOJIUKU U
HOMEHKJIATypy
BBITIOJIHEHUSI
WU3MEPEHHUN U PacyeTOB
IIPOLIECCOB; ;
V-TIK-8[ 1] - ymeTh
o0pabaTsIBaTh
pe3yJIbTaThl U3MEPEHUIN
Y aHAJIM3UPOBaTh
pe3yNbTaThl pacueTOB;;
B-IIK-8[1] - BnageTs
MeTOoaMu
UCCIIEIOBAHMUS
bu3nYeCKuX MpoLeccoB




SIIEPHBIX PEAKTOPOB,
pacnpocTpaHeHus: U
B3aMMOJENCTBUS
W3ITyYEHUs C
00BEKTaMU KUBOU U
HEKWUBOW ITPUPOJIBI,
JKOJIOTUYECKUU
MOHUTOPHHT
OKpYKaroIllen cpeibl,
oOecrieueHue
0€30MaCHOCTH SAEPHBIX
MaTepHuaoB, 0ObEKTOB
U YCTaHOBOK aTOMHOM
MIPOMBIIIJIEHHOCTH U
SHEPreTUKHU.

HpOI/ISBOJICTBeHHO-TeXHOHOFI/ILICCKI/IfI

UCCIIeIOBaHUS,
pa3paboTKu U
TEXHOJIOTHH,
HaTpaBJICHHBIC HAa
perucTpanmio u
00paboTKy
uHpopManuy,
pa3paboTKy Teopuu,
CO3JIaHHE U
MIpUMEHEHHE
YCTQHOBOK M CUCTEM B
oOnactu (pU3MKY s7pa,
YaCTHl, IJ1a3Mbl,
KOH/ICHCUPOBAHHOT O
COCTOSIHUS BEILIECTBA,
(buszukH paznencHus
W30TOMHBIX U
MOJIEKYJISIPHBIX
cmecel, pU3nKu
OBICTPOTIPOTEKAIOIITNX
MIPOLIECCOB,
paaralMOHHON
MEAULMHCKON (PU3UKH,
panuaoHHOTO
MaTepHualloBeIeHHs,
WCCIIEIOBAHHS
HEPaBHOBECHBIX
(bu3mueckux
MIPOLIECCOB,
pacrpocTpaHeHHs U
B3aUMOJICHCTBUSA
W3ITYYCHUS C
00BbEKTaMU JKUBOM U
HEKUBOU ITPUPOJIBI,
AIEPHO-(PU3NIECKUX
YCTaHOBOK,

aTOMHOE SIJIPO,
3JIeMEHTapHbBIE
YaCTHUIIBI U TJ1a3Ma,
KOHJICHCHPOBaHHOE
COCTOSTHHE BEIIEeCTBa,
Ja3epul ¥ UX
MIPUMEHEHHUS, STCPHbIC
peaKTOphI, MATESPHUAIIBI
SIIEPHBIX PEAKTOPOB,
SJICPHBIC MaTePUAITBI H
CUCTEMBI O0eCTICUeHUs
nx 0e30I1acHOCTH,
YCKOPUTEIH
3apsHKCHHBIX YaCTHII,
COBpEMEHHas
AIEKTPOHHAS
CXEMOTEXHHUKA,
AIEKTPOHHBIE CHCTEMBI
SIIEPHBIX U
buznyecKkux
YCTaHOBOK, CHCTEMBbI
ABTOMATH3UPOBAHHOTO
yIOpaBIeHUS sIIEPHO-
(buznuecKuMu
yCTaHOBKaMH,
pa3paboTka u
TEXHOJIOTHH
MIPUMEHECHHS TPUOOPOB
U YCTAHOBOK JUJIsI
aHaJIM3a BEIIECTB,
paauanuoHHOe
BO3JCHCTBUE
MOHU3UPYIOIINX
U3JIy4CHUH Ha
YyeloBeKa u
OKpYKaloIlyIo CpeLy,

I1K-2.4 [1] - Cnocoben
JIeJIaTh OIICHKY
paauanoOHHON
0€30MacHOCTH NPU
skcruryatanuu ASC n
pa3pabaThIBaTh
CIoCcOObI CHIKEHUS
paaramOHHBIX
Harpy30kK

OcHosanue:
[IpodeccuonanbHpIit
cranaapt: 24.028

3-T1IK-2.4[1] - 3natb
HOPMBI paIHaAllMOHHON
0e30IMacHOCTH;
V-IIK-2.4[1] - YmeTb
pa3pabarbIBaTh
CHOCOObI CHHKEHUS
paaualuOHHBIX
Harpys3ok;
B-IIK-2.4[1] - BnageTs
METOJIaMU OLIEHKH
paaualOHHON
00CTaHOBKH NpHU
akcrryaranuu ASC




o0ecrieyeHus SAepHON
U pagualiOHHON
0e30I1acHOCTH,
0€30MMacCHOCTH SJIEPHBIX
MaTepHayoB U
(hbU3UIECKO 3aITUTHI
SJICPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMAaTH3HPOBAHHOTO
YIpaBJICHUS SIEPHO-
¢bu3nUecKuMu
YCTaHOBKaMH.

HCCIIeZIOBaHUS,
pa3paboTKu u
TEXHOJIOTHH,
HaTpaBJICHHBIC HA
perucTpanmio u
00paboTKy
uHpopManuy,
pa3paboTKy Teopuu,
CO3JIaHHEe U
IpUMEHEeHHE
YCTaHOBOK U CHUCTEM B
obmactu pusukwm spa,
YACTHIL, IJTa3MBI,
KOH/ICHCUPOBAHHOTO
COCTOSIHHSI BEILIECTBA,
(bu3MKN pasneneHus
M30TOIHBIX U

paaralnoHHbIC
TEXHOJIOTHH B
MCIUIIHE,
MaTeMaTUYeCKHE
MOJICITIN JJIst
TEOPETHUECKOTO H
3KCIEPUMEHTAIBHOTO
HUCCIIEIOBAHUN SIBJICHUU
Y 3aKOHOMEPHOCTEH B
obnactu (HU3MKY s7pa,
YACTHII, IIa3MBI,
KOHJICHCUPOBAHHOTO
COCTOSIHUS BEIIIECTBA,
SJIEPHBIX PEAKTOPOB,
pacrpocTpaHeHus u
B3aMMOJCHCTBHUSI
W3IIy4YEHUSs C
00BEKTAMU KUBOH U
HEXHUBOU MPUPOJIHI,
9KOJIOTHICCKUM
MOHHUTOPHHT
OKpY>Karolleu cpebl,
obecrieueHue
0€30MacCHOCTH IEPHBIX
MaTepuanoB, 0ObEKTOB
U YCTAaHOBOK aTOMHOM
MIPOMBIIIJICHHOCTH H
SHEPTEeTHKHU.

aTOMHOE S]1pO,
3JI€MEHTapHbBIC
YACTHUIIBI U I1J1a3Ma,
KOHJICHCUPOBAHHOE
COCTOSIHHE BEILIECTBA,
Ja3ephl U UX
NPUMEHEHUS, SIepHBIC
peaKkTOphl, MaTepUAITBI
SIIEPHBIX PEAKTOPOB,
sJIepHBbIE MaTepUAIIbl U
CHCTEMBI 00ECIICUCHUS
nx 0e30IMacHOCTH,
YCKOPUTEIH
3apsSOKEHHBIX YaCTHIL,
COBpEMEHHas
3JICKTPOHHAS
CXEMOTEXHUKa,

ITIK-2.5 [1] - Cnocoben
pa3pabaTsiBaTh U
BHE/IPSTH CUCTEMBbI
ABTOMATHKH U
yIOpaBlIeHUs
TEXHOJIOTUIECKUMHU
npoueccamu Ha ADC

Ocnosanue:
[IpodeccuonanbHbIi
crangapt: 24.028

3-1IK-2.5[1] - 3natb
TPUHIUITBL
aBTOMAaTH3UPOBAHHOTO
yTpaBJICHUS
TEXHOJIOTUYECKUMHU
npoueccamu Ha ADC;
V-IIK-2.5[1] - YmeTb
BHE/IPSITH CUCTEMBI
aBTOMAaTHKH U
yTIpaBJICHUS
TEXHOJIOTUYECKUMHU
npoueccamu Ha ADC;
B-IIK-2.5[1] - Bnanets
METOJIaMH pa3paboTKU
CHCTEM aBTOMAaTHKH U
yTpaBJICHUS
TEXHOJIOTUYECKUMHU

MOJIEKYJISIPHBIX JJEKTPOHHBIE CUCTEMBbI npoueccamu Ha ADC
cMecei, GU3UKH SCPHBIX U

OBICTpONpOTEKAOMUX | hr3maeckux

MIPOIIECCOB, YCTaHOBOK, CHCTEMBI

panuanoHHOR ABTOMATH3HPOBAHHOTO

MEIUIMHCKOW (DM3HUKH, | yNpaBIeHUS sIepHO-

paAralluOHHOTO ¢bu3nIecKuMu




MaTepHualloBeICHHS,
WCCIIEIOBAHHUS
HEPaBHOBECHBIX
(buznueckux
MIPOIIECCOB,
pacmpocTpaHeHHs U
B3aUMOJICHCTBUSA
W3ITYYCHUS C
00BEKTaMU JKUBOM 1
HEKUBOW ITPUPOJIBL,
AIEPHO-(DU3UYECKUX
YCTaHOBOK,
o0ecrieyeHus SAepHON
U paaualiOHHON
0C30I1acHOCTH,
0€30MMacCHOCTH SJIEPHBIX
MaTepHaoB U
(hbU3UIECKO 3aITUTHI
SJICPHBIX 0OBEKTOB,
CHCTEM KOHTPOJISA U
aBTOMAaTH3HPOBAHHOTO
yTIpaBJICHUS SIEPHO-
¢buznuecKkuMu
yYCTaHOBKAaMH.

HCCIICIOBaHUS,
pa3paboTKu U
TEXHOJIOTHH,
HaTpaBJICHHBIC HAa
pETUCTpALHIO U
00paboTKy
nHpopMmanuu,
pa3paboTKy TeopuH,
CO3JIaHKE U
IpUMEHEHHE
YCTaHOBOK M CUCTEM B
obactu (GU3HKH sIpa,

YCTaHOBKAaMH,
pa3paboTka u
TEXHOJIOTUH
MIPUMEHEHHUs PUOOPOB
1 yCTaHOBOK JJIf
aHaJM3a BEIECTB,
paananuoHHOe
BO3JICUCTBHE
HOHU3HPYIOLIUX
W3JIy4eHUH Ha
YyeJIoBeKa U
OKPY’KaOIIYIO Cpemy,
paaralnoHHbIe
TEXHOJIOTHH B
MEJIULIUHE,
MaTeMaTHIeCKHe
MOZENHN JJIst
TEOPETHUECKOTO H
3KCIEPUMEHTAIBHOTO
HCCIIEIOBAHUM SIBJICHUI
Y 3aKOHOMEPHOCTEH B
oOnactu (Hu3MKY s7apa,
YaCTHII, TUIa3MBl,
KOHJICHCUPOBAHHOTO
COCTOSIHMSI BELIECTBA,
SAJIEPHBIX PEAKTOPOB,
pacupocTpaHeHus U
B3aWMOJICUCTBUS
W3IIy4YEHUS C
00BEKTaMM )KUBOU U
HEXUBOW TIPUPO/IBI,
3KOJIOTUYECKHI
MOHHUTOPHUHT
OKpY>KarollIeu Cpebl,
obecrnieueHue
0€30MacHOCTH IEPHBIX
MaTepuaioB, 00BEKTOB
U YCTAaHOBOK aTOMHOM
MPOMBIIIIIEHHOCTH U
SHEPTEeTHKHU.

aTOMHOE SIJIPO,
3JI€MEHTapHbIC
YaCTHUIIBI U T1J1a3Ma,
KOHJICHCUPOBAHHOE
COCTOSTHHE BEIIECTBa,
Ja3ephl U UX
PUMEHEHUS, SAepHBIC
peaKkTOphl, MaTepUAITBI
SIIEPHBIX PEAKTOPOB,
siIEpHBbIE MaTepUalbl U
CUCTEMBbI O0eCTIeUeHUs
X 0€30IIaCHOCTH,

[TK-2.6 [1] - Ciocoben
BbIOMpATH
000CHOBAHHBIE
KpUTepuu 0€30MacHoOM
paboTHI U OLIEHUBATH
PHUCKH TIPH
skcrutyatanuu ADC

Ocnosanue:
[IpodeccuonanbhpIit
cranaaprt: 24.028

3-T1IK-2.6[1] - 3natb
METO/TBI
BEPOATHOCTHOTO
aHajm3a 0e30MacHOCTH
ADC;

V-IIK-2.6[1] - YmeTb
BBIOMPATH
000CHOBaHHBIE
KpUTEepUu 06€301MacHOM
pabotsr ADC;
B-I1K-2.6[1] - Bnanets
METOJIMKAMHU OIICHKHU




YaCTHl, TIa3Mbl,
KOH/ICHCUPOBAHHOTO
COCTOSIHUS BEILIECTBA,
(bu3uKH paznencHus
W30TOMHBIX U
MOJIEKYJISIPHBIX
cMmecel, pU3NKu
OBICTPOTIPOTEKAFOIITIX
MIPOLIECCOB,
paaralMOHHON
MEIULUHCKON (PU3UKH,
pazruaoHHOTO
MaTepHalloBeIeHHs,
WCCIICIOBAHHS
HEPaBHOBECHBIX
(buznueckux
MIPOLIECCOB,
pacrpocTpaHeHHs U
B3aUMOJICHCTBUSA
W3ITYYCHUS C
00BEKTaMU JKUBOU U
HEKUBOU ITPUPOJIBI,
AIEPHO-(DU3UYECKUX
YCTaHOBOK,
obecrieyeHus SAepHON
U pagualiOHHON
0C30I1acHOCTH,
0€30MacCHOCTH IEPHBIX
MaTepHaaoB U
(hU3UIECKO 3aITUTHI
SJICPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMaTH3HPOBAHHOTO
yTIpaBJICHUS SIEPHO-
¢bu3nyecKkuMu
yCTaHOBKaMH.

YCKOPHUTENIH
3apsSOKCHHBIX YaCTHII,
COBpEMEHHas
AJICKTPOHHAS
CXEMOTEXHUKA,
3JICKTPOHHBIE CUCTEMBI
SIIEPHBIX U
(buznueckux
YCTaHOBOK, CUCTEMBI
ABTOMAaTHU3UPOBAHHOTO
yIpaBJeHUS SAEPHO-
¢buznyeckuMu
YCTaHOBKaMH,
pa3paboTka u
TEXHOJIOTUH
MIPUMEHEHUs MPUOOPOB
1 YyCTaHOBOK JJIf
aHaJM3a BEIECTB,
paauanuoHHOE
BO3JIEUCTBHE
HOHU3HPYIOLIUX
W3JIy4eHUH Ha
YyeJIoBeKa U
OKpYKaroIlyIo CpeLy,
paaualioHHbIE
TEXHOJIOTHH B
MEJIULIUHE,
MaTeMaTHYeCKHE
MOZEIHU JJIst
TEOPETHUECKOTO U
3KCHEPUMEHTAIBHOTO
WCCIIEIOBAHUM SIBJICHUMN
Y 3aKOHOMEpPHOCTEN B
oOnactu (HU3MKY s7apa,
YacTUL, MIa3MBl,
KOHJICHCUPOBAHHOTO
COCTOSIHMSI BEUIECTBA,
SJIEPHBIX PEAKTOPOB,
pactipoCcTpaHEHHS U
B3aWMOJICVCTBHUS
U3TTyUYEHUS C
00BEKTaMM )KUBOU U
HEXUBOW TIPUPOIBI,
3KOJIOTUYECKHI
MOHHUTOPHHT
OKpYKarollIeu Cpenbl,
obecrnieueHue
0€30MacCHOCTH IEPHBIX
MaTepuaioB, 00BEKTOB
Y YCTAaHOBOK aTOMHOM
MPOMBIIIJIEHHOCTH U
SHEPTEeTHKH.

PHUCKOB IpHU
skcruryatanuu ADC




HCCIIeIOBaHMUS,
pa3paboTKu U
TEXHOJIOTHH,
HanpaBJICHHbIC HA
pEerucTpanmio u
00paboTKy
nH(popManuu,
pa3paboTKy TeopuH,
CO3/1aHUE U
IIPUMEHEHNE
YCTaHOBOK U CHCTEM B
obnactu pusuku sAapa,
YacTHII, TUIa3MBbl,
KOHJEHCUPOBAHHOI'O
COCTOSIHUSI BEILIECTBA,
(bu3uKK pazneneHus
W30TOIHBIX U
MOJIEKYJISIPHBIX
cmeceil, pusnku
OBICTPOIIPOTEKAIOIINX
MIPOLIECCOB,
palralMOHHON
MEIUIMHCKON (DU3HKH,
pazuaoHHOr0
MaTepHUaJoOBeICHNUs,
HCCIIEI0OBaHUS
HEPaBHOBECHBIX
¢buznueckux
MIPOLIECCOB,
pacnpocTpaHeHus U
B3aUMOJCHCTBUSA
U3ITyYEHUs C
00BbEeKTaMu )KHUBOH 1
HEXHUBOM MPHUPOJIBI,
SIEPHO-(PUZNYECKUX
YCTaHOBOK,
oOecrnieueHus AaepHOIN
U paaualMOHHOU
0e301IacHOCTH,
0€30MaCHOCTH SAEPHBIX
MaTepUajoB U
(bu3n4ecKoil 3auThI
SIIEPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMATU3UPOBAHHOTO
yIpaBJICHUS SJIEPHO-
¢buznIecKkuMu
YCTaHOBKaMH.

MeIarOru4eCcKuit
aTOMHOE SJIPO,
3J€MEHTapHbIE
YaCTHIIBI U TIJIa3Ma,
KOHJIEHCHUPOBAHHOE
COCTOSIHHE BEIIIECTBA,
Ja3ephl U UX
MIPUMEHEHUS, s/IePHBIC
pEeaKTOpbl, MaTepUabl
SJIEPHBIX PEAKTOPOB,
sIIEpHbIE MaTepUalbl U
CHUCTEMBI 00eCcTIeueHus
HX 0€30IMacHOCTH,
YCKOPHUTEIH
3apsKEHHBIX YaCTHIL,
COBpEeMEHHas
3JIEKTPOHHAS
CXEMOTEXHHUKA,
3JIEKTPOHHBIE CUCTEMBI
SAJIEPHBIX U
(buznueckux
YCTaHOBOK, CUCTEMBI
ABTOMAaTU3UPOBAHHOIO
yYIpaBJICHUS SACPHO-
(buznueckuMu
YCTaHOBKaMH,
pa3paboTKa u
TEXHOJIOTUH
MIPUMEHEHHS IPUOOPOB
Y yCTAaHOBOK JJIS
aHaJM3a BEILECTB,
paguamoHHOe
BO3JCHCTBUE
MOHU3HUPYIOIIUX
U3JIy4CHUN Ha
YeJIoBeKa U
OKPY’KaIOIILYIO Cpeny,
paauanoHHbIC
TEXHOJIOTUH B
MEIUIINHE,
MaTEeMaTUYECKHE
MOJIENH TSt
TEOPETHUECKOTO U
SKCTIEPUMEHTAIBHOTO
HUCCIIENOBAaHNN SIBJICHUN
Y 3aKOHOMEPHOCTEN B
obnactu (HpU3UKH sIpa,
YaCTHII, TUIa3MBl,
KOHJICHCUPOBaHHOT'O
COCTOSIHHSI BEIIIECTBA,
SIIEPHBIX PEAKTOPOB,
pacrpocTpaHeHuUs U

ITK-6 [1] - cocoben
UCTIONB30BaTh Y4eOHO-
METOAMYECKYTO
JTUTEpaTypy,
nmabopaTopHOe
o0opyaoBaHue U
IPOrpPaMMHOE
obecrieyeHue s
IIPOBEICHMS JICKIIUH,
MPAKTUYECKHUX U
1a00paTOPHBIX
3aHATUI

OcHosanue:
[IpodeccuonanbHpIi
cranaapt: 24.028

3-11K-6[1] - 3HaTh
HOPSIOK pa3paboTKH
TEXHUYECKUX PEIICHUN
Y 3aJaHHl; ;
V-IIK-6[1] - ymeTs
pa3pabarbIBaTh
paboyrie MporpaMmsl;;
B-IIK-6[1] - Bnagets
HaBbIKaMU MPOBEACHUS
o0yuyeHHe nepcoHana




4. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUILIUHBI

B3aMMOJICHCTBUSI
W3JIYYCHUS C
00BEKTaMU KUBOH U
HEKNUBOUW ITPUPOJIBI,
9KOJIOTUYECKUM
MOHHUTOPHHT
OKpPY’KaloIleH cpesspl,
oOecrmeyeHue
0€30IaCHOCTH SAEPHBIX
MaTepHuaoB, 0ObEKTOB
1 yCTaHOBOK aTOMHOM
MIPOMBIIIIJICHHOCTH H
SHEPreTUKHU.

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne
.1

HaunmenoBanue

pasnena yuyeOHOM

JUCIHUILITHHBI

Henenn
Jlexnumn/ Ipaxkr.
(cemuHnapsi )/
JlaGopaTopHble
padoThbl, yac.

O0s3aT. Tekymmii

KOHTPOJIb ((popma*,

HeJeJIs)

MakcnMaJdbHBIN

0aJu 3a pasgen**

pasnena (popma*,

ATTecTanusa
HeJ1eJs1)

HNuaukaropsl
OCBOCHHUS

IOMIOATAHIINIA

3 Cemecmp

Pazmen 1

1-8 8/16/0

N
(V)]

KN

]
o0

Pazmen 2

9-15 | 8/16/0

25

KH1-15

3-IIK-

3-I1K-




A
K-
2.6,
B-
K-
2.6,
3-TIK-

V-
I1K-6,
B-
I1K-6,
3-I1K-

V-
IIK-8,
B-
I1K-8

Hmoeo 3a 3 Cemecmp

16/32/0

50

KonTpoabHbie
MepOonpusiTUs
Cemectp

3a

3

50

30

3-TIK-
2.1,

[K-
2.1,
B-
I1K-
2.1,
3-IIK-
2.4,
V-
[K-
2.4,
B-
K-
2.4,
3-TIK-
2.5,
V-
K-
2.5,
B-
K-
2.5,
3-TIK-
2.6,

[K-
2.6,
B-
K-
2.6,
3-IIK-




0,

v-
[IK-6,
B-
[1K-6,
3-11K-
8,

v-
[TK-8,
B-
I1K-8

* — COKpaIlleHHOE HauMEHOBaHUE (DOPMBI KOHTPOJISI
** — cyMMa MaKCHMaJbHBIX OaJioB JOKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W

(unn) sK3aMeH

CokparieHne HaMMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALlUH Pa3/IesIoB:

Oo6o03na | [lo1HOe HaMMeHOBaHME
YyeHue
30 3aueT ¢ OLEHKOMI
KN KonTposb 1o nroram
3 3auer
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coagep:kanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
3 Cemecmp 16 32 0
1-8 Pazpnen 1 8 16 0
1-2 Tema 1. Bcero ayutopHbIX 4acoB
Knaccudukanus peryasTopoB MO UX CTPYKTYPE U BHEITHUM 2 | 4 [0
BO3MYyLIEHUAM. Kitaccuueckue peryisiTopsl. Omniaiig
0 | 0 | 0
3-4 Tema 2. Bcero ayiutopHbIx 4acoB
YcrolunBocts perynaropoB. SCADA cuctemsl 2 | 4 | 0
Ownnaitn
0 |0 |0
5-6 Tema 3. Bcero ayniutopHsIx 4acoB
[Tonsitue OPC cepBepa. CTpyKTypHas cxeMa peain3aiuu 2 | 4 | 0
tunosoro peryistopa Ha [ITK. Omnnaiin
0 |0 | 0
7-8 Tema 4. Bcero aynuropHbIx 4acoB
Peneiinpie UQpPOBBIE PETYISATOPHI. 2 | 4 [0
Ownnaitn
0 0 0
9-15 Pa3nen 2 8 16 0
9-10 |Temas. Bcero aynutopHsix 4acoB
Hudpossie TN — perynstopst. [lonsarue INUM. 2 | 4 | 0

Owntaiin




0 | 0 | 0

11-12 | Tema 6.

Bcero AYAUTOPHBIX YaCOB

Perynaropsl ¢ BBIXOIOM Ha IPONOPLIMOHAIBHOE 2 | 4 | 0
UCIIOJTHUTENIBHOE YCTPONCTBO. Omnuaiin
0 |0 |0
13-14 | Tema 7. Bcero ayiuTopHbIX 4acoB
Hactpoiika nu¢poBbIX peryisTopoB 2 | 4 | 0
Omnunaiin
0 |0 |0
15 Tema 8. Bcero aynutopHbIX 4acoB
Perynsropsl, npumensiemsie Ha ADC 2 | 4 | 0
Omnnaiin
0 |0 | 0

CokpalleHHble HAUMEHOBAHUS OHJIAH OMIIUIA:

Oo603na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
111 IlomHOTEKCTOBBIE TEKIINHU
BM Buneo-matepuansl

AM Aynmo-marepuasl

[1p3 [Ipe3enTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUATIbI
ncC HMHTEepakTUBHBIN CANUT

TEMBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ansiTuii / Conepxanue

3 Cemecmp

1-4 Tema 1.
Perynsitopsl ¢ BBIXOJ0M Ha MPONOPIIUOHATBHBIN
MCITOJIHUTEINIbHBIN As1eMeHT Ha 0aze I1TK.

5-8 Tema 2.
Perynsitops ¢ Beixoaom Ha [IIMM Ha 6aze T1TK.

9-12 Tema 3.
Peanm3aius TeXHOJIOTHISCKUX OJIOKHPOBOK

13-15 | Tema 4.
Co3anue 4enoBeKO-MalIMHHBIX HHTEp(heiicoB

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

- [IpoBenieHne ay IMTOPHBIX 3aHATUM C IIOMOLIBIO COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH.

- O6cyxIeHre KOHTPOJIBHBIX BOIPOCOB MPH JIOMYCKE K TAOOPaTOPHBIM 3aHIATHUSM.

- IlpoBeneHne mpakTHUECKUX 3aHATUH (B BHIE JIAOOPATOPHBIX PadOT) C MHTEPAKTHBHBIM

Y4aCTUEM CTYACHTOB.




6. ®OH/J OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

Cesi3p Mexay (GOpMHUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH TabnuLe:

KoMmnerenuus NHauKkaTopbl 0CBOEHUSA ATTecTalMOHHOE MePONpHsITHE
(KIT 1)
[1K-2.1 3-I1K-2.1 30, K-8
V-IIK-2.1 30, K-8
B-TTIK-2.1 30, K-8
IIK-2.4 3-I1K-2.4 30, K-8
V-IIK-2 .4 30, K-8
B-I1K-2.4 30, K-8
IIK-2.5 3-T1K-2.5 30, KH1-15
V-IIK-2.5 30, KH-15
B-IIK-2.5 30, K1-15
IIK-2.6 3-T1K-2.6 30, K1-15
V-TIK-2.6 30, K1-15
B-IIK-2.6 30, K1-15
[IK-6 3-IT1K-6 30, KH-15
V-IIK-6 30, K1-15
B-ITIK-6 30, K1-15
IIK-8 3-ITK-8 30, KH-15
V-TIK-8 30, K1-15
B-IIK-8 30, KH1-15

HIxanbl oeHKH 00pa3oBaTeIbLHbIX JOCTHKEHHU I

[Ixana KaXX70r0 KOHTPOJIBHOTO MEPONPHUSTHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MaKCUMaJILbHOI'O Oajljla BKIIOYMTEILHO. MTorosas arrecranus II0 THCHUILUIMHE olcHHBaeTca 1o 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0N CyMMYy OalIJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITTOJTHECHUH
3aJaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIONIEH IIKAJIOM:

OrneHka
ECTS

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

Cymma
0ajIoB

TpeOoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOM TUCITUIINHBI

O1eHKa «OTIMYHOY BBICTaBJISETCS
CTYJCHTY, €CJIU OH TTyOOKO U IIPOYHO
YCBOMJI IPOTrPaMMHBIN MaTepual,
HCYEPIIBIBAIOLIE, TIOCIIEA0BATEIBHO,
YETKO U JIOTUYECKH CTPOMHO €T0
M3J1araeT, yMeeT TECHO YBSI3bIBATh
TEOPHIO C MPAKTHKOM, UCTIONIB3YET B
OTBETE MaTepHait MOHOTpaduIecKon
JIUTEPATYPHI.

90-100 5 — «omauunoy

85-89 B O11eHKa «XOPOIII0Y» BBICTABIISIETCS

75-84 4 — «xopowo» C CTY/IEHTY, €CITH OH TBEPJIO 3HAET




MarepHual, TpaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JIOMyCKast

D CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

70-74

65-69 OleHKa «yIOBJICTBOPHUTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIH OH HMEeT
3HAHMS TOJIBKO OCHOBHOTO Marepuaa,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «y00871€eMEOPUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
M3JI0’KCHHU IPOTPAaMMHOI0 MaTepHaJIa.

OneHKa «HEYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIIbHOW YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasmio,
«HEYO0B1EMBEOPUMETLHOY OLICHKA «HEYIOBIETBOPUTEILHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JIOTIOJTHUTENHBIX 3aHATHH 110

COOTBETCTBYIONIEHN NUCIUIIIIMHE.

7.  YYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. OU J43 Analog and Digital Circuits for Electronic Control System Applications: Using the TI
MSP430 Microcontroller : , : Elsevier, 2005

2. 519 B58 MeToapl ONTUMH3AINH U ONITUMATIBLHOTO YIIPaBIeHus : yueOHoe mocoOue AJis By30B,
Mockpa: HUAY MUDU, 2013

3. D1 B58 Metoabl onTUMU3alMU U ONTUMAIBHOTO YIIPaBIeHUS | yueOHOe OcoOue sl BY30B,
Mockpa: HUAY MUDU, 2013

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 519 B58 Onenku u 1oBepUTEIHHBIC HHTEPBAIBI : yuel. mocodue i By30B, B. A. Brnacos, M.:
MHU®U, 2006

2. 621.37 T'44 Iludposas 06paboTKa CUTHATIOB : yueOHOE mocodue /st By30B, B. I'. ['etmaHOB,
Mockpa: HUAY MUDU, 2010

3. 681.5 K92 Iludpossie aBTOMaTHUecKHe cucTeMbl. OCHOBBI aHaNK3a : yueOHoe mocodue, B. M.
Kypomckuii, Mocksa: MU®U, 2010

[NPOTPAMMHOE OBECIIEYEHUE:

CrenmanbpHOE IporpaMMHOe obecriedeHre He Tpedyercs



LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

CriennanbpHOE MaTepUaTbHO-TEXHUYECKOE oOecreueHrne He Tpedyercs

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIUU JIUIA CTYAEHTOB

1. Yka3zanust 1uist IpOCITyIIMBAHUS JIEKIUH.

Ilepen HayasoM 3aHATUA BHUMATEJIbHO O3HAKOMMTHCS C Y4Y€OHBIM ILJIAHOM HPOBEACHUS
JIEKIIUHA U CIIHCKOM PEKOMEHI0BAHHOM JIUTEPATYPBI.

[lepen mnocemeHueM OdYepeqHOW JIEKIIMU OCBEXKUTh B TNaMSITH OCHOBHbIE KOHIIEIIMH
IpoiiieHHOro paHee Mmarepuana. [loAroroButs mpu HE0OXOAMMOCTH BOMPOCHI mpenogasarento. He
Ha/10 OIacaThCsl, YTO BOMPOCHI MOTYT OBITh IPOCTHIMH.

Ha nexkuumm oOCHOBHOE BHHUMAaHHUE ClEAyeT YIeNnsaTh He (opMmyslaM U MaTeMaTHYECKUM
BBIKJIa/IKaM, a COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, ONIPEIEICHUAM U IOCTAHOBKAM 3a/1a4.

B mpomecce wu3yueHHs JIEKIMOHHOTO Kypca HEOOXOJMMO TIO BO3MOXHOCTH 4YacTo
BO3BPALIATHCA K OCHOBHBIM IMOHATHSAM M METOAAaM peIIeHHUs 3a1ad (31eCh BO3MOXKEH BBIOOPOYHBII
KOHTPOJIb 3HAHUM CTY/IEHTOB).

XKenarenbHO UCHONB30BaTh KOHCHIEKTHl JIEKIMHM, B KOTOPBIX MCIONb3YEeTCSd MPHUHSTAS
IpernoiaBaTesieM cucTeMa 0003HaUYCHHH.

Jns  Oosnee mNOAPOOHOro H3ydeHUs Kypca cienyeT paboTaTh C PEKOMEHIOBAaHHBIMHU
JAUTEPATypPHBIMU UCTOYHUKAMH U BHOBb MOSBIISIOIIMMUCS HCTOUHUKAMH.

2. VkazaHus Ui IPOBEACHUS J1JAOOPATOPHBIX 3aHATHI.

CoOmronate TpeOOBaHHMS TEXHMKH O€30MaCHOCTH, ISl Yero mnpociylmarb HeoOXOAMMBbIe
Pa3bsCHEHUS O MPABMIIBHOCTU TIOBEACHUS B IAOOPATOPHUH.

[lepen BbIMOTHEHHWEM  J1TAOOPATOPHOW PAOOTHI MPOBECTH CaMOCTOSITEIBHO TOATOTOBKY K
paboTe, H3YYMB OCHOBHBIE TEOPETHUUECKHE IIOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO JUIS
OCMBICJIEHHOTO BBIIIOJIHEHUS PaOOTHI.

B npouecce BbIMonHEHUs pabOTHI CileIyeT MOCTOSHHO OOWIaThCs C IpernojaBaTesieM, He
JIOIyCKasl O BO3MOKHOCTH HENPAaBUJIbHBIX AEHCTBUIA.

OcCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB ObUIH 3a()UKCUPOBATh B MUCHbMEHHOM BHUJIE.

[Tpu cpave 3aueta mo paboTe MOArOTOBUTH OTYET O MPOJETAHHONW padoTe, re JOKHBI OBITh
OTpa)XKEHbI OCHOBHBIE PE3YJIbTAThl U BBIBOBI.

3. Yka3aHus 110 BBIIIOJIHEHUIO CAMOCTOSITENIbHON paObOThI

[Tonyunts y npenojaBaTess 3alaHue U CIIUCOK PEKOMEHJOBAaHHOM JINTEPATYPBHI.

N3ydyeHne TeopeTHUECKUX BOIPOCOB CIEAYET MPOBOAUTH MO BO3MOXKHOCTH CaMOCTOSITENIBHO,
HO IIPU 3aTPYAHEHUSIX 00paIlaThCs K NPENoAaBaTeNo.

[ToaroToBUTH MUCEMEHHBIHM OTUET O MPOJEIAaHHOM padoTe.



[Tpu BbIMONHEHUU (POHTAIBHBIX 3aJaHUI 10 YCMOTPEHHIO IpernojaBatesss padoTa MOXKET
OBITH OlleHEHa 0e3 TMHCbMEHHOrO OT4eTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOINPOCHI, MPHU
YCIIOBUY aKTUBHOM CaMOCTOSTEIbHON pabOThI.

10. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TIPEIIOJIABATEJIEM

1. Yka3zaHus 1Jid NpoBeACHUS JEKIUH.

Ha mepBoii BBOIHOI JIEKITMU CAeNaTh OOIIMA 0030p COJEp)KaHHsS Kypca U OTMETHUTH HOBBIE
METO/IbI U MOAXObI K PEIICHUIO 331a4, pacCMaTpuBaeMble B Kypce. JlaTh mepeueHb peKOMEHI0BaHHON
JUTEPaTYpPhl U BHOBb MOSBUBILUXCS TUTEPATYPHBIX UCTOYHHKOB.

[lepen w3nMOXKEHHEM TEKYIIEro JEKIMOHHOTO MaTepuana HAlOMHUTh 00 OCHOBHBIX MTOTaX,
JOCTUTHYTBHIX Ha Mpeapiaymux jekuusx. C 3Tol 1enblo 3aJaTh HECKOIbKO BOMPOCOB ayJUTOPUU U
OCYILECTBUTH BHIOOPOYHBIM KOHTPOJIb 3HAHUS CTYACHTOB.

BaumaTenbHO OTHOCHTBCS K BOMpPOCaM CTYJCHTOB U TMPU HEOOXOAMMOCTH J1aBaTh
JOTIOJTHUTEBHBIE 00JIe€ MOAPOOHBIC MOSICHEHHUS.

[Ipn uTeHWUM JeKIMA NPEUMYIIECTBEHHOEC BHUMAHHE CIEAYeT YJEIATh Ka4eCTBEHHBIM
BOIIPOCaM, HE CIICIYET yBJIEKAThCS MPOCTHIMU MAaTEMaTHUYECKUMH BBIKJIAJIKAMH, OCTaBJISAsA UX JTUOO Ha
CTYJEHTOB, JIMOO OTChIJIAsl CTYACHTOB K JIUTEPATYPHBIM UCTOYHUKAM U METOAMYECKUM MTOCOOHSIM.

B mporecce NEKIIMOHHOTO Kypca HEOOXOJUMO IO BO3MOXKHOCTH YacTO BO3BpallaThCsi K
OCHOBHBIM MOHATHAM (3/16Ch BO3MOKEH BEIOOPOYHBIN KOHTPOJIb 3HAHUI CTYICHTOB).

’KenareapbHO HCHONAB30BaTh KOHCHEKTHI JIEKIUWA, B KOTOPBIX MCHOJB3YETCS MPUHSTAS
mperoaBaTesieM CUCTeMa 0003HAYCHHI.

JlaBaTh peKOMEHAIIMU CTYICHTaM JIJIsl IOJITOTOBKU K OYEPETHBIM CEMUHApaM.

Ha mnocnemgneit nexuumu yaenuth Bpems s 0030pa Hambojee BaKHBIX TOJOXKCHHM,
PacCMOTPEHHBIX B Kypce.

VYkazaHus 15 TPOBEICHUS JTA0OPAaTOPHBIX 3aHATHA.

CoOmogath TpeOOBaHHWS TEXHUKH O€30MaCHOCTH, JUIA Yero Cjelarh HEOoOXOJAMMbIC
pa3bsACHEHUS O MPABUJILHOCTH MOBEACHUS B TaOOPaTOPUU.

B nporiecce BeIonHEeHUsT paOOTHI ClIEAyeT MOCTOSHHO O0IIAThCs CO CTYACHTAMU, HE JIOMyCKas
10 BO3MOKHOCTH HENPAaBUIbHBIX JICHCTBHUIA.

[Ipu mpueme 3adera mo paboTe MPOBEPUTH OTUET O MPOJEIAHHON padoTe, I/ie NOKHBI ObITh
OTpPa)K€HbI OCHOBHBIE PE3YyJIbTAThI U BHIBOJIBI.

2. YKa3zaHusl 110 KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTY/IEHTOB.

ITo ycmoTpenuto mnpemnomaBaTeNsl 3aJaHUE HaA CaMOCTOATEIBbHYIO pabdOTy MOXKET OBITh
WHIUBHIYATbHBIM UK (DPOHTAIILHBIM.

[Tpu ucnonap30BaHUN UHAMBUAYAIBHBIX 33JaHUI TPEOOBATh OT CTYJEHTa MUCHbMEHHBIN OTUET O
NpojeIaHHoM pabore.

[Tpu mpuMeHeHUN (POHTANBHBIX 3aJaHUN BECTH KOJUICKTHBHBIC OOCYKIIEHHUS CO CTYICHTAMH
OCHOBHBIX TEOPETUYECKUX TOJIOKESHHI.

C 1menmpl0  KOHTPOJISE KAadecTBa  BBIMOJIHEHUS CaMOCTOSATEIBHOW paboOThI  TpeOOBATh
WHIWBHUIyAIbHBIE OTUYETHI (JOMyCTUMO BMECTO MHUCHBMEHHOTO OTYETa MPUMEHSATHh WHANBHUIYaJTbHbBIC
KOHTPOJIbHBIE BOIIPOCHI).
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