banakoBCckuii HHKEHEPHO-TEXHOJOTUYECKUN HHCTUTYT — (hritnai GpeaeparbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOI'0 00Pa30BaTeIbHOTO YUPEKIEHHUS BBICIIIETO 00pa30BaHUs
«HaroHanpHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

@akynapTEeT aTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHEpreTUKA

PABOYAS ITPOI'PAMMA
o aucuuiumHe «IIpoexkTnpoBanune cucTeM ynpaBiIeHUs

CneunajabHOCTH
«14.05.02 ATomMHBIE CTAaHIIUU: TPOCKTUPOBAHUE, SKCIUTyaTAIUsI U UHKUHUPUHT

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p330BaTeﬂbHaﬂ nmporpamma
«Cuctemsl KOHTPOJIA U YIIPABJICHUS aTOMHBIX CTaHITHI

KBanupukanus BbINyCKHUKA
Nnxenep-pusux

®opma 00ydeHust
Ounas

bamakoBo 20



e ocBOeHUA Y4eOHOH TMCUUIIIMHBI
HGHB npenogaBanvs AUCHUIUIMHBL: IMOATOTOBKA CTYACHTOB K HpOCKTHOfI U INPOU3BOJACTBCHHO-

TEXHOJIOTUYECKON JESTeIbHOCTH, CBS3aHHBIX C Pa3pa0OTKOW CPEJICTB aBTOMATHU3AIMH U CUCTEM
yIpaBiIeHUS.

3ajaun M3y4YeHUS JTUCUUIUIMHBI: U3YYUTh OCHOBBI IPOEKTHUPOBAHMS CUCTEM aBTOMATHYECKOTO
KOHTPOJISI U YIIPABJICHUS U UX 3JIEMEHTOB.

JlucuuiiuHa U3y4aeTcsi B COOTBETCTBUHU € PO eCCHOHAIbHBIMU CTaHIaPTAMMU:

24.062 HuxeHep-POSKTHPOBIIUK IO BBIBOAY W3 S3KCIUTyaTalldd OOBEKTOB HCIIOJIH30BAHUS
aTOMHOM SHEPIuUH.

Mecto y4eOHO# qucuuiuiaibl B ctpykrype OOII BO
Jlns n3ydenus aucuuiuiMHbl «IIpoeKkTHpOBaHME CUCTEM YIPABICHUSA» CTYIEHT JOJDKEH: 3HATh

OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IUCLMILINH, COBPEMEHHbIE TEHACHIIMU PAa3BUTHUS DJIEKTPO-
HUKH, ©3MEPUTEIHHON U BBIYUCIUTEIBHON TEXHUKH, HH(POPMAIIMOHHBIX TEXHOJOTHH B cBOEH mpodec-
CHOHAJILHOW J€SATEIbHOCTH, YMETh IPUMEHATh METOAbl MAaTEMAaTHUECKOr0 aHaIM3a U MOJEINPOBAHUS,
TEOPUH aBTOMATUYECKOIO YIPaBJIEHUS, TEOPETUUECKOT0 M SKCIEPUMEHTAIBHOIO HCCIEeI0BaHUsA, Blla-
JeTh METOAMKON IIONCKA, XpaHEeH!s1, 00pabOTKH U aHaIu3a HHPOPMALUN U3 Pa3IMYHBIX HCTOYHUKOB U
0a3 JaHHBIX, OPEJCTABIATh €€ B TpeOyeMoM (hopMaTe ¢ UCIOIb30BAHUEM MH(POPMAIIMOHHBIX, KOMIIb-
IOTEPHBIX U CETEBBIX TEXHOJIOTUH.

[lepeueHp NUCUUIUIMH, YCBOEGHHE KOTOPBIX CTYJEHTAMM HEOOXOIUMO JUIsl M3Y4YEHMs JaHHOU
mucuuIuiiHel. «Marematukay, «MHxenepHas rpaduka», «JluckperHas maremaruka», «MubopmaTu-
Ka», «Teopus aBTOMaTHYECKOTO yIpaBICHUSN», « DTEKTPOHUKAY, «J{aTUMKN 1 AETEKTOPBI (PU3HUECKIX
yCTaHOBOK», «KOHCTpyHpOBaHUe, TEXHOJIOIHsI, U3TOTOBJICHUE U AKCILTyaTalUs 3JI€KTPOHHON ammapa-
TypbI», « MUKPOIIPOLIECCOPHBIE CUCTEMBI»

OcBoenne nuctumianHbl «I[IpoekTupoBaHue CUCTEM yNpaBJIeHUs» B IOCIEIYOLEM HEOOXOIMMO
IIPU IPOXOXKJICHUH ITPOU3BOICTBEHHOH (MIpeAUIIIIOMHON) MPAKTHUK, a TaKXKe B paMKax ['ocynapcTBeH-
HOHM UTOTOBOM aTTECTALNHU.

OO6001eHHbIE TPYIOBbIE (YHKIIMU, KOTOPHIE CMOXKET MOJHOCTHIO WJIM YAaCTUYHO MPOJIEMOH-
CTPUPOBATh CTYJIEHT MPU OCBOESHUU JIAHHOM TUCIUIUINHBIL:

- B.7. Pa3zpaboTka mpoekTa 1Mo BBIBOAY W3 IKCIUTyaTalll OOBEKTOB MCIOJIB30BaHUSI aTOMHOM
sHeprun (IIpodeccuonanvueiii ctannapt 24.062 MHkeHep-MPOESKTUPOBILIMK MO BBIBOLY M3 JKCIUIya-
TalM1 0OBEKTOB UCIOIb30BAHUS ATOMHOM SHEPTHH);

- B/01.7. IToaroroBka mpoeKTHON JTOKYMEHTALMU 1O BBIBOAY M3 IKCIUTyaTallud OOBEKTOB MC-
noJjip30BaHus atoMHoi sHeprun (Ilpodeccuonansubiil cranaapt 24.062 MHxeHep-pOeKTUPOBIIUK O
BBIBOJIY M3 DKCIUTyaTal[i 00BEKTOB HUCIIOJIb30BAHUS AaTOMHON SHEPTHH);

- B/02.7. Onpenenenue noTpeOHOCTH B TEXHUYECKUX CPENICTBAaX B MPOEKTaX MO BHIBOJY W3
OKCILTyaTalliil OOBEKTOB MCHOJIb30BaHUs aToMHoW sHeprum (IIpodeccuonanbubiii cranmapt 24.062
NHxeHep-poeKTUPOBIIUK MO BBIBOJY M3 3KCILTyaTallud OOBEKTOB HMCIOJIb30BAaHUS aTOMHOM 3HEp-
THH);

- A/01.6. BeimonHenue paboT MO MOATOTOBKE K MPOEKTHPOBAHUIO BHIBOJA M3 IKCIUTyaTalluu
00BEKTOB HcHojb30BaHuss aTtoMHoOW sHepruu (IIpodeccronansubiii cranmapt 24.062 Wuxenep-
MPOEKTHUPOBILUK 110 BEIBOAY U3 IKCILTyaTallul 00BEKTOB UCIIOIB30BAHUS aTOMHON SHEPTHH).



KoMmnerenuun od0yvarmerocsi, gopmMupyembie B pe3yJbTaTe OCBOCHHUS JUC-

IMIIJINHbI
W3ydeHne qUCHUIIMHBI HAITPAaBJIEHO HA (POPMHUPOBAHKE CIACAYIOIIMX KOMIIETCHIIHIHA:
YHHUBEPCATbHBIX
Kon
KOMIIe- HanmMenoBaHue KOMITETEHITUN WNHauKaTOphl JOCTUKEHHSI KOMITETEHITUN
TEHIUU
YK-2 Cnocoben ympaiarh mpoekToM Ha | 3-YK-2 3Hatrh: 3Tamnbl 5KM3HEHHOTO LUKJIA MPO-
BCEX 3Tallax ero XKU3HEHHOTrO LIMKJIA | €KTa; 3Talbl pa3pabOTKU U pealln3aluy MPOeKTa;
METO/IbI pa3paboOTKU U YIIPABICHUS MPOCKTAMH
V-VYK-2 YmeTs: pazpabaThiBaTh NIPOEKT C y4e-
TOM aHaJH3a AlbTEePHATUBHBIX BAPUAHTOB €TI0
pealin3aiuu, onpeAessaTh IeJIeBbIe 3TaIbl, OC-
HOBHBIEC HaNPaBJICHUs Pa0OOT; OOBSICHUTH LIEIH U
chopMyIUpOBaTh 3a/1a4M, CBA3aHHbBIE C MTOATO-
TOBKOW U pealn3aliel IIPOEKTa; yIpaBIATh
MIPOEKTOM Ha BCEX 3Talax ero >KU3HEHHOTO IHK-
na
B-YK-2 Bnaners: MeTogukamMu pa3pabOTKu U
yIIpaBJICHUS IPOCKTOM; METOJJaMH OIICHKH I10-
TpeOHOCTH B pecypcax U 3pPeKTUBHOCTH
ITpodeccrnoHabHBIX

3anaun npodec-
CUOHAJILHOH nes-

OO0BEKT win
00J1aCcTh 3HA-

KOI[ 1 HAMMCHOBAHUC

I/IH,Z[I/IKaTOpLI JOCTHIXKCHUA KOMIIC-

pOBaHUs

KOMIIETECHIIH TEHIINN
tenpHOCTH (3I1]1) HUS ! 1
Pazpabotka mnpo- | CoBpemennas | [1K-5 Criocoben 3- TIK-5
eKTHOH M pabo- | aMeKTpoHHass | GOpMyJIUpOBaTh Iie- .
. . 3HaTh: METO/0JIOTUIO IPOEKTHOH Jie-
Yeil TEXHUYECKOH | CXeMOTEXHHUKa, | I TPOEKTa, BHIOU- .
ATENBHOCTH; JKU3HEHHBIN UK TPO-
JIOKYMEHTalUH, JJIEKTPOHHBIE | paThb KPUTEPUU U IO-
€KTa, OCHOBHbIE KPUTEPHU U IOKa3a-
oopmieHre 3a- | CHCTEMBI Ka3aTeNld, BBISBIATH
Tenu 3PQPEeKTUBHOCTH U Oe30macHo-
KOHUEHHBIX MpO- | AJEPHBIX U NPUOPUTETBI  peime- | .
€KTHO- buznecknx HUS 32719 ’
KOHCTPYKTOPCKHX | YCTaHOBOK, V-1IK-5
paboT CHCTEMBI YMers: GopMmynupoBaTh LENU U 3a-
ABTOMATU3U- Jaqu IIPOCKTaA,
POBAHHOT'O B- IIK-5
YHpaBJIcHIA Bnanets: MeTogaMu aHanMsa pesylib-
ANCPHO TaTOB MPOEKTHOH IS TEILHOCTH
Pazpabotka mpo- ~usiecKuMu TG Crnocoben k | 3-I1K-6
eKTHOM u pabo- ZICTaHOBKaMH' KOHCTPYHPOBaHMIO M | 3HaTh: TpeOoBaHMsA Oe30macHON pa-
ueli TexHHueckoit | 7 HoPHO” IPOEKTHPOBAHUIO 00TBI, TpenbsABIIEMble K y3JlaM H
JOKYMEHTaIUH, JHCpIeTHHCe- Y3JI0OB M DJIEMEHTOB | DJIEMEHTaM CHCTEM;
opopmienne 3a- | KOS anmapatoB u cucrem | Y- [IK-6
KOHYGHHBIX Tpo- | | CHIOMEXAHI= | o ohorpercTBum ¢ | YMeETh: KOHCTPYHPOBATH M TIPOEKTH-
€KTHO- Heckoe, TEXHUYECKUM  3a/la- | pOBaTh AJIEMEHTHI CUCTEM B COOTBET-
KOHCTpyKTOpcKknx | 'PAHCIOPTHO™ | yyen 1 TpeGoBaHMS- | CTBHH C TEXHHUYECKHM 33 aHHEM;
TEXHOJIOTHYe- .
pabor MU Oe3omacHoi pa- | B- TIK-6
CIgoe 1 MHOC 0OTBHI ¢ HWCIIONB30Ba- | BrameTs: cpencTBaMu aBTOMaTH3a-
OOOPYAOBAHUC | et cpecTB aBTO- | HHH HPOCKTHPOBAHMS.
ATOMHBIX MaTH3alld TPOEKTH-
CTaHLIUH.




33[[21‘11’[ BOCIIUTAHUMA, P€AJTU3YEMbIC B pPaMKaX 0CBOCHHUA TUCHUILIMHDbI

Hanpasaenune/ | Coznanue ycaosmuii, | Ucnonb3oBanne BocnuTa- | BoBjeyenue B pasHo-

ey odecrneynBaKO X TeJIbHOI'0 NOTEHIHAJIA | IVIAHOBYK0  BHey4e0-
Y4eOHBIX IMCUHUILTHH HYIO IeSITeJIbHOCTh

IMpodeccuo- - BBIpa0OTKA Wcnons3oBanue nmns  dop- | 1. Opranuzanus u

HaJIbHOE OTBETCTBEHHOTO OT- | MUPOBaHMs KYJIbTYPhl SAE€P- | MPOBENEHUE DKCKYp-

BOCIIUTAaHUE HOUIEHHST K OCy- | HOM M paJuallMOHHOM 0e3- cui, Hay4YHO-

IECTBIIAEMOM pabo- | ONACHOCTH, BBIPAOOTKH OT- IPAKTHYECKHX  KOH-

Te B 00J1IaCTH MPOEK-
TUPOBAaHUS,  CO3JIa-
HUSL U DKCIUTyaTalluu
aTOMHBIX  CTaHIUH
(AC) w  nmpyrux
SJICPHBIX JHEPreTH-
YECKUX  YCTaHOBOK,
BbIPA0ATHIBAIOIINX,
npeodpa3yonmx U
UCTIOJIE3YIONINX TEI-
JOBYIO U SJIEPHYIO
DHEPTrui0,  BKIFOYAS
BXOJIAIINE B HUX CO-
CTaB CHCTEMBI KOH-
TPOJS, 3alUTBl |

ynpasienus (B31).

BETCTBEHHOT'O OTHOIICHHS K
OCYyILLECTBIIsIEMON paboTe B
00JIaCTH  TPOEKTHPOBAHUS,
CO3JIaHUsl M JKCIULyaTalluu
atomubix ctaHuuid (AC) u
ApYTUX SIAEPHBIX 3HEPreTH-
YECKHX YCTAaHOBOK BOCITUTA-
TEJIBHOTO TOTEHIuaia OJ10-
Ka PO EeCCHOHAIBHBIX
JTUCLUIUIMH:
Maremarnueckoe MOJEIIHN-
poOBaHuE MPOLECCOB B 000-
pynoBanuu ASC;
VYnpasnenue SICPHBIMU
SHEPreTUYECKUMHU YCTaHOB-
KaMu; SlnepHble 3HEpreTu-
YEeCKHE PEaKTOPBI;
ABTOMaTH3UpPOBAaHHOE MPO-
EKTUPOBAHHUE DJIEKTPOHHBIX
3JIEMEHTOB U CUCTEM;
CucreMmsl ynpaBieHUS;
HcnonnurensbHble  yCTPOU-
CTBa CUCTEM YIIPABIICHUS;
HanexHOCTh TEXHHMUECKUX
CUCTEM

ADC (tumel, ob6opynoBa-
HUE, TEXHOJIOTUH, JKCIUTya-
TaIus);

TpancnopTHbIE yCTpOWCTBA
ADC,;

[TaporenepaTopsr;

ACY  TexXHOIOrm4ecKuMu
npoueccamu ADC;
JKu3HEeHHbIN UK U TPOEK-
tupoBanue ACY TexHoIO-
TMYECKUMH MTPOLIECCAMU;
TypOomarmHsl;

PexumMbl paboOThl U IKCILTY-
aTanuu o0opynoBaHus
ADC;

OCHOBBI JKCIUTyaTallMk pe-
aKTOPHOTO  00OpYyJOBaHHUS
ADC;

¢bepennmii, ¢opymos,
KpPYTJBIX CTOJOB, Be-
OMHApOB MO BOIPOCAM
npodeccroHaIbHOM
NeSATEIbHOCTH

2. VYyacTtue B
CTYJICHYCCKHX  OJIMM-
nuagax M KOHKypcax
HAyYHBIX  IPOCKTOB,
TBOPYECKHX MEPOIPH-
ATHUSX, KOHKYypCcax
poeCCUOHATBHOTO
MacTepcTBa, B
YHCiIe 10 CTaHaapTam
WorldSkills.

3. VYyacTtue B
MOJITOTOBKE ITyOJINKa-
Ui B MEPUOAMYCCKIX
HAYYHBIX U3JIAHUSX;

4, VYuactue B ne-
SATEITLHOCTH CTyJCHYC-
CKOr0 Hay4HOro 00-
ecTBa

TOM




ABTOMAaTHM3aIUs  SJIEPHBIX
SHEPTEeTUYECKUX YCTaHO-

BOK;
CoBpeMeHHbIe CHUCTEMBI
ynpasienus A9V
Pamnanumonnas Oe3ormac-
HocTh ADC;

Jlo3uMeTpusi  MOHU3HPYIO-
IIUX U3JTYYEHUH;
IIpou3BoacTBO pemMOHTA M
MOHTaKa 00opy0BaHus
ADC;

PemoHTHOE o0OCIy)KHUBaHUE
PEaKTOPHOTO U TEIUIOMEXa-
HUYECKOTO  000pylOBaHMS
ADC

CTpyKkrypa u coaepkaHue y4eOHOU IUCHUTIIUHBI
JuciumuinHa Tpernojaercs CryiaeHtaM B 8-om cemectpe. OOmasi TPyJOEMKOCTh JIHUCIUTUTHHBI
COCTaBJISIET 2 3a4ETHBIX EUHUIIBI, /2 aK. yaca.

KaJjiengapHblii nJ1an

Ne | Ne HaumenoBanue pa3jaeia Buabl yueOHoii 1esaTeIbHO- ATtTecTa Makcu
P (TemMbl) JUCUMIIIIMHBI ctH (B 4Yacax) 11078 | MAJIb-
a e ) ) pa3aeia HbI
3 M = > (popma) da/1
I bl e § 3a
e § g E pazne
a 12 | & |5 |v
a 9 L x® (=" -
=2 = = = ®)
Pa3nes 1. OcHoBHBbIe cBefleHNs 0 TpoekTHpoBanun CY
1 1 BBenenune. OcHoBHBIE 1Ie | 6 4 KJI1 20
W 3aJ1a4¥ TPOCKTUPOBAHHUSI - -
AC
2 | CrpykrypHbie cxembl AC 6 4 212 | 6
3 | Texnuueckoe 3a7aHue Ha 12 4
212 | 2
npoektupoBanue AC
4 | HopmaTuBHBbIE ocHOBHI | 14 4 ) 6
npoektupoBanust AC
Pasnea 2. Be10op cpeacTB M NPOEKTHPOBAHUE CXeM
2 6 | Bwibop cpencrs KUIInA | 14 4 o1 | 2 KJI2 30
AC
7 OyHKIMOHANBHBIE  cXeMbl | 14 4 4/4 5
ABTOMATHU3AINH
8 [MpuHnunuaneHeie  cxeMmsl | 14 4 4/4 5
ABTOMATH3AINH
9 CxeMbl BHENTHUX TPOBOIOK | 14 4 2/2 4
Bua npomMe:KyTOUYHOI aTTecTAlINU 72l 32 16/ 24 3auer 50

16 16




Coaep:xaHue JJEKIIMOHHOT0 Kypca

Tema sexkuuu. Bonpocel, oTpadaTbiBaemMble HA JeKIUH Bcero Y4eOHoO-
4acoB MeTOIN4eCcKoe
ob0ecrieyeHue
1 2 3
Beeoenue

Jlexuus 1. IIpouecc npoeKTUpOBaHKUS CUCTEM aBTOMaTu3auuu. JXKun3-

HEHHBIA LUKJI TEXHUYECKUX CHCTEM U €ro OCOOCHHOCTH. 3ajaud U
aTansbl poekTupoBaHus. Cojlep)kaHue OCHOBHBIX pa3/eiiOB TEXHU-
yeckoil JokyMmeHTanuu. OOBEKThl aBTOMATH3alMU B MPOMBIILICH- 1-9
HOCTH.

Jlekumst 2. llenmu aBTOMAaTH3allMd TEXHOJOTHYECKUX OOBEKTOB.
TexHomornyeckue mnapamerpsl, IMOUIEKAIUE H3MEPEHUI0, KOHTPO-
JIF0, 3allMTe, CUTHAJIU3ALNY WIK PEryJupoBaHUI0. MecTta yCTaHOBKU
KUIInA. dyHkimoHanpHas cxeMa TEXHOJIOTMYECKOro Ipolecca.

Cmpyxkmypuvie cxemvt AC
Jlexuus 3. Bunsl crpykrypHbix cxeM AC. CTpyKTypHBIE CXEMBI CH- 1-9
ctem aproMmaru3aiuu o 'OCT 2.701-84. YcnoBHbIE H300pakeHUS 4

1 0003HAYEHHSI, IPUMCHSAEMBIC B CTPYKTYPHBIX CXEMaXx.
Jlexius 4. 3-x ypoBHeBasi cTpykrypa AC. SCADA-cucTeMsl.

Texuuueckoe 3a0anue Ha npoexkmuposarue AC

Jlexuus 5. 'OCT 34.602.89. O6mue cBenenus. Haznauenue u uenu
co3naHus (pa3BUTHS) CUCTEMBI. XapaKTePUCTUKA OOBEKTOB aBTOMa- 1-9
Ttu3auuu. TpeboBaHUs K cucTEME.

Jlexuus 6. CoctaB u copep:xkaHue padoT Mo co3AaHuI0 cuctemsl. [1o-
PSAIOK KOHTPOJISI ¥ IPUEMKH CHCTEMBI.

Hopmamusnuie ocnoswvr npoexmuposanus AC

Jlexuust 7. CTaquitHOCTh U CTOMMOCTE padoT no coznanuto AC. Cra-
nun U atanbl coznanus AC paspabotku npoekra ['OCT 34.601-90.
TpeboBanus Kk 0OPMIIEHUIO U MOANNUCAHUIO KOHTPAKTa/IOrOBOpa Ha
BbInosiHeHHe paboT no coznanuio AC. Ilopsok pacdera LeHbl pas-
pabotku AC Ha pa3iIUyHBIX CTAAMSIX U U Pa3HbIX BUJIOB obecrieye- 4
HUS.

Jlekuust 8. MeToapl MOMydeHUs] M aHajdn3a MCXOAHBIX JaHHBIX JUIS
npoektupoBanus AC. OpraHu3anys BBIIOJHEHUS pab04ero MpoeKTa.
Tabnuuel coctaBa (mepedHs) BXoa/ BBIXOAHBIX curHasioB AC (u3me-
PHUTEIbHBIX, CHTHAJIbHBIX, KOMAHHBIX U YIPABJISIOMINX ).

1-9

Buvibop cpeocme KUITIuA AC

Jlexims 9. Buzbl U3MepHUTENbHBIX YCTpOCTB. BriGop m3Mmepurens-
HbeIx cpencts KUIIuA. Kontpomnepuoe obopynoBanue AC. Bribop 1-9
KOHTPOJUIEPHOT0 000PYI0BaHMS.

Jlekuust 10. BpiOop HCHONHUTENBHBIX YCTpoMcTB. Opranusanus
JIEKTPONUTAHUSI CPEICTB ABTOMATHU3ALNH.

DYyHKYUOHAIbHBIE CXeMbL ABMOMAMUIAYUU

Jlexius 11. HazHaueHune (yHKIMOHAIBHOM CXEMbl aBTOMAaTH3AlHMH.
VYcnoabie 0003HaueHUs. [IpuMepbl MOCTPOCHUS YCIOBHBIX 0003Ha- 1-9
YeHU MPUOOPOB U CPEJCTB ABTOMATH3AIIH.

Jlekumst 12. Ilo3ummoHHble 00O3HaueHUs MNPUOOPOB KOHTPOJIS U
CPEICTB aBTOMATU3ALIUH.

IpunyunuanvHole cxemovl asmomamuszayuu
Jlexuus 13. [puHnumuansabie snextpuueckue cxemsl (TOCT 2.701- 4
84 u I'OCT 2.702-85). O603HaueHNsI >IEMEHTOB Ha MPUHLIUIHUAIb-

1-9




HBIX AJIEKTPUUYECKUX cxemax. [Ipumepsl.
Jlexnus 14. CBsi3b NPUHLUUIHUAIBHON CXEMBI C IEPEYHEM AIIEMEHTOB.
ITo3unuoHHbIE 0003HAYEHUS.

Cxembl HEWHUX NPOBOOOK
Jlexkuus 15. Yeprexu obmero Buna. lllkadsl. 3akmagasie u 0TOOp-
Hble ycTpoiicTBa. Cxembl coeuHeHur. CocTaB CXEMbl COCIMHEHUM.

Mertoapl ykianaku kaOenedl W mpoBojaoB. I'paduueckue 3IIeMEHTHI 4 1-9
CXEMBI.

Jlexums 16. 3a3emiieHue U 3aHyleHUe B KaOenbHBIX mpoBojakax Co-
orBeTcTBUEe 0003HaueHurd KMITuA na cxemax ®CA u BHEHIHEH Mpo-
BOJKU. MapKkupoBka Kabesnei.
UTOr'0 32

IlepeyeHb NPAKTHYCCKUX 3AHATHH
HanmeHoBaHMe npakTH4YecKoil padoThl. Bcero Y4ebHo-
Bonpocsl, oTpadaTbiBaemMble HA 3aHATHH 4yacoB | MeToAnYecKoe
ol0ecrieyeHune
W3yueHne CTPYKTYpPHBIX CXEM CHCTEM YIPABJICHUS TEXHOJIOTHYECKHU- 2 1-9
MU TIPOIECCAMH.
Pa3paboTrka (hparMeHTOB TEXHUYECKOTO 3aJaHMs Ha TIPOSKTUPOBAHUE 2 1-9
AC
[TonGop KOMIUIEKCAa TEXHUYECKHX CPEICTB AJIS CHUCTEM YIpPaBIICHUS 2 1-9
TEXHOJIOTHYECKUMU TPOLIECCAMHU
Pa3paboTrka GpyHKIIMOHAIBEHOM CXEMBbI CUCTEMBI YIIPaBICHUS 4 1-9
Pa3paboTka NpUHIMIHATBLHON CXEMbI CHCTEMBI YIIPaBIICHUS 4 1-9
Pa3paboTka cxeMbl BHEITHUX IMPOBOJIOK 2 1-9
HTtoro 16
Ilepedyennb 1a00paTOPHBIX padoT
He npexycMoTpensl y4eOHBIM IIAHOM
3agaHus 11 CAMOCTOATEILHON PadoThl CTY/ICHTOB
3ananusi, BONPOCHI, 1IJIsl CAMOCTOSITEILHOI0 U3yUeHHsl (3a1aHuA) Bcero Y4eOHO-
YacoB | MeTOIHYeCcKOe
ob0ecrieyeHue
1 2 3

TexXHOIOTHYECKUE MPOIECCHl ATOMHBIX CTAaHIIUI U X (yHKIIMOHAIb- 6 1-10
HBIE CXEMBI.

MexypoBHeBoe B3aumoaeiictBue AC. CTpykTypHasi cxeMa CBSA3M all- 2 1-9
napaTtHoil u nporpaMMmHoi yacteit AC.
TpeboBaHus K COCTaBy U COJEPKAHUIO pabOT MO MOJATOTOBKE 00BEKTa 1-9
aBTOMATH3allMX K BBOJY aBTOMAaTH3UPOBAHHOW CHCTEMBI B JICHCTBHE. 6
TpeboBanmsI K TOKYMEHTHPOBaHUIO.
TpeboBanust cranmaptoB «MHpopmanronHsie TexHosnorun». Kowm- 2 1-9
TJIEKC CTAHJAPTOB HA aBTOMATU3UPOBAHHBIE CHCTEMBIY.
MapxkupoBka 000py10BaHUs AJIst paOOTHI BO B3PhIBOONIACHBIX 30HAX. 2 1-9




Opranu3zaiiys 3JIeKTPONUTAHUS CPEJICTB aBTOMATHU3AIIHH.

JlBa cnioco0a BeinmonHeHus ¢pyHkunoHanbHbIX cxeM (I'OCT 21.404-85, 9 1-9
ANSI/ISA S5.1).

Peneiinplie cxeMbl aBTOMATHKU. 2 1-9
Oco0eHHocTH cUurHaIbHOro Kabded 4- 20 MA. ) 1-9
HToro 24

PacueTrHo-rpaduyeckasi padora
He npexycMoTpena yueOHbIM IJIAHOM.

Kypcosas padora
He npexycMoTpeHna yueOHbIM IJIAHOM.

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

[Tpu peanuzanuu y4eOHOro marepuajia Kypca HCHOJb3YIOTCS pa3jiudHble 00pa30BaTEJIbHbBIE
TEXHOJIOTUH, CIIOCOOCTBYIOIME CO3JaHHIO aTMoc(epbl CBOOOAHON M TBOPUYECKOW TUCKYCCUHM Kak
MEXy IPENoJaBareiieM U CTyACHTaMH, TaKk U B CTyAeHYECKoW rpynme. Llenpro npu 3ToM sBIseTcs
BbIpAa0OTKa y CTY/IEHTOB HAaBbIKOB M KOMITETEHIIUH, IO3BOJISIOIIMX CAMOCTOSTEIBLHO BECTH HCCIIe10Ba-
TEIBCKYIO H HAYYHYIO padoTy.

B cootBercTBHM ¢ TpeboBaHUAMU 0Opa3zoBarenbHOro crangapra BO HUAY «MUDU» no crenu-
anbHOCTH 14.05.02 «ATOMHBIE CTAaHLIIMU: MPOEKTUPOBAHUE, SKCILTyaTallMsl U UHKUHUPUHI» peain3a-
LUl KOMIIETEHTHOCTHOI'O IOJAXO0Ja B IPOLECCE U3YyUEHUS NUCLUIUIMHBI IPEIO0JIaraeT OpraHu3aluo
WHTEPAKTUBHBIX 3aHATUN. VIHTepakTUBHBIE 3aHATUS MPOBOJSATCS B BUJE MPAKTUUYECKUX 3aHATHH, BO
BpeMsl KOTOPbIX 00y4aroIuecss B HEMOCPEICTBEHHOM KOHTAaKTe C IPerojiaBaTesieM OCBauBalOT MpPaK-
TUYECKUE HABBIKU BIIAJCHUSI CPEACTBAMU KOMIIBIOTEPHOU IpauKH.

[IpakTHyeckas HOArOTOBKA MpHU peau3aliy y4eOHOM AMCHUIUIMHBI OpraHU3yeTcsl yTeM MpOoBe-
JCHUS] IPAKTUYECKUX 3aHATUHN, IPEeIyCMAaTPUBAIOLINX Y4acTHE 00Y4arOIIKUXCS B BHIITOJIHEHUU OT/IEIIb-
HBIX 3JIEMEHTOB paloT, CBSI3aHHBIX ¢ Oyaylel mpodeccuoHaTbHON AEATENbHOCTHIO.

[IpakTHueckasi MOATOTOBKA TAK)XKE BKJIIOYAET B ce€0s 3aHATHUS JEKIIMOHHOTO THUIIA, KOTOPBIE MPEeayY-
CMaTpHUBaIOT Nepeaady y4deOHOM uHpopManuu 00ydarouMcs, HEOOXOTUMON s MOCIEeNYIOIIEro
BBITNIOJTHEHUS paboT, CBSA3aHHBIX ¢ Oyayiel npodeccnoHanbHOM 1eATeNbHOCTBIO.

AyZIHATOpHBIE 3aHATUS NPOBOAATCA B BUAE JIEKIMH ¢ ucnosb3oBanueM IIK u xommbroTepHOro
MIPOEKTOpPa, MpakTHUecKux 3aHATUN c ucnonb3oBaHueM [IK. CamocrositenpHas paboTa CTyIEHTOB
IIPOBOAMTCS MO, PYKOBOJCTBOM IPENOAaBATENEH, C OKa3aHUEM KOHCYJIBTAllUK U MOMOLIY IPU BBIOJI-
HEHUU JIOMAIIHUX 3aJaHHUMH.

DOoH/ OLICHOYHBIX CPEACTB

CDOH,Z[ OLCHOYHLIX CPEACTB IO AUCHUIIIINHE o0ecreynBaeT IMPOBEPKY OCBOCHUA ITNIAHUPYCMBIX
pe3ysbTaToB 00yueHus (KOMIETEHIIUN U UX MHAUKATOPOB) MOCPEACTBOM MEPOIPUATHI TEKYILEro, py-
OEKHOIo U IMPOMEIKYTOUYHOT'O KOHTPOJIA IO AUCHUILIINHE.

CBs3b Mex Ay (HOpMUPYEMBIMU KOMIETEHIUSIMA U (pOpMaMU KOHTPOJISL KX OCBOEHUS IIPEICTaB-
JIeHa B clieyromien Tadnuue:

HaumeHnoBanme KOHTPO-
Ne /1| nmpyembIx pa3nenos (Te-
MBbl)

KOII U HAMMCHOBAHUC MHAUKATOpA O0- HaunmenoBanue
CTHIKEHHS KOMIICTCHITHUI OIICHOYHOI'0 CpECACTBA

Bxo/1HOM KOHTPOJIb




o Bonpocel BxogHOTO
1 BxoaH0# KOHTPOIIBL
KOHTPOJIsI (TIMCBMEHHO)
ATTecTanus pa3JesioB, TEKYIHil KOHTPOJIb YCIIEBAEMOCTH
2 OcHOBHBIE CBEICHUS O [IpakTuueckas pabora
npoektupoBanuu CY 3-VK-2, V-YK-2, B-YK-2, 1
3-I1K-5, V-IIK-5, B-IIK-5, [IpakTuueckas pabora
3-I1K-6, Y-IIK-6, B-IIK-6, 2
KomnokBuym 1 (mmuce-
MEHHO)
3 Bri6op cpencts u npoek- | 3-YK-2, V-YK-2, B-YK-2, [TpakTuueckast pabota
TUPOBAHUE CXEM 3-I1K-5, YV-IIK-5, B-IIK-5, 3
3-11K-6, Y-IIK-6, B-ITIK-6, [IpakTuueckas pabora
4
[TpakTuyeckas pabota
5
[TpakTuyeckas pabora
6
Konnoksuym 2 (uce-
MEHHO)
[IpomexxkyTouHas arrectauus
4 3auer 3-VK-2, V-VYK-2, 3-IIK-5 Bormpocs! k 3auery
3-I1K-6, Y-IIK-6, B-T1K-6, (MMCbMEHHO)

OrneHOYHBIE CPECTBA ISl BXOJAHOTO KOHTPOJIS MPENCTABISIOT COOOU 80MpOChl, KOMopule 3a-
0aromcest Cmyoenmam 6 NUCbMeHHOU ghopme.

Bonpockl BX0JHOT0 KOHTPOJISA
1. Maiite onpeneneHusi: o0bEKTa yIpaBIeHUs, CUCTEMbl aBTOMATUYECKOT0 YIIPaBJICHUS, YCTPO-
CTBa YIIPaBJICHUS, UCIIOJHUTEIBHOTO YCTPOMCTBA, 33Jat0IIEro yCTPOUCTBA.
Kakwue BuIbI BO3IEMCTBHI CYIIECTBYIOT Ha CUCTEMY.
HazoBute npubops! UIsl U3BMEPEHUsS TEMIIEPATYpPhl, B UEM UX OTJINYHE.
HazoBure npubops! 17151 U3MEpEHNUs JaBICHUS, B YEM UX OTJIMYUE.
Hazosute npubops! 1sl U3BMEPEHUs YPOBHS, B YEM UX OTJIHYHE.
HazoBure npubops! 151 U3MEpeHus: U3IyYeHHs], B YeM UX OTIUYHE.
IlepeuniciiiTe OCHOBHBIE 3aKOHBI PETYJIUPOBAHUS.
3anuiuTe OCHOBHBIE JIOTUYECKUE Ollepalvu
Jaiite onpeneneHue CTPyKTYPHOH U (yHKIIMOHATIBLHON CXEMBI.

CoNoOAEWN

Texymuit KOHTPOIb 1O TeMaM MPOBOJUTCS B BUJE OTUETa B YCTHON popme MO MpaKTHUYECKUM
paboTtawm, 1o paszenam — B BUAE KOJUIOKBHyMa.

Bonpocs! kostokBuyma Nel k arrectauuu pasaena 1

1. XKusHeHHBIH UK TEXHMYECKMX CUCTEM U €70 0COOEHHOCTH.

2. Ilepeuncnure cofepKaHUe OCHOBHBIX DPa3feliOB TEXHUYECKOM JOKYMEHTaluu

3. TexHONOTHYECKUE TTApaMETPHI, MOJUIeKAIINE U3MEPEHUIO, KOHTPOITIO, 3alllUTe, CUTHATN3AIIUH
WIN PErYIUPOBAHUIO.

4. Iloscaute 3-X ypoBHEBYIO CTpYKTypy AC.

5. IlpuBeuTe MpUMEPH! YCIOBHBIX H300pakeHHH U 0003HaueHWH, MPUMEHSEMbIE B CTPYKTYp-
HBIX CXeMaXx.

6. [lepeuncnure craguu u stansl cozaanus AC.

7. Ilepeuncnure Buabl CTpyKTypHBIX cxeM AC.



8. HazoBuTte nepapxuto aBTOMaTU3UPOBAHHBIX CUCTEM OT BEPXHETO JI0 HUKHETO YPOBHS.

9. Kakue 3agaun pemaror ERP-cuctembr?

10. HazoBute ocHoBHBIE QpyHKIIMN MES-cucrem.

11. Kakas undopmaius coaep>KuTcsi B OCHOBHON HAJANKMCHU Ha 4YepTexkaxX U MEPBBIX JIMCTaX TEK-
CTOBBIX JOKYMEHTOB?

12. Kakne 70KyMEHTBI BXOAAT B COCTaB HHGOpMaIMOHHOTO obecnieueHust ACY

TIT?

13. Yro npencrasiser coboit paznen T3 «TpeGoBaHus K CUCTEME B IIETOM»?

14. Kakue nokyMeHTBI KoaupytoTcst OykBoit B?

15. Kakue nokymMeHThl KogupyroTcs oOykBamu CA?

16. Kak o6o3nauarotcs B mpoekte ACY TII cxembl 37eKTpUyYeCKUe MPUHIUITHATBHBIE?

17. Kakue stansl padotsl o coznannto ACY TII BemmosnHsitoTest Ha ctaauu «BBoa B nericTBre»?

18. Kakue JOKYMEHTBI BXOJIAT B COCTaB TeXHUUECKOTo obecrneueHuss ACY TII?

19. Kakne 1OKyMEHTBI BXOAST B COCTaB OOIICCUCTEMHBIX PEIICHHA?

20.Kakue nmpoeKkTHbIE JOKYMEHThI 0003HauaroTcst OykBamu 1A u [15?

CryneHT Ha KOJJIOKBUYME JaeT oTBeThl Ha 10 BOMpPOCOB M3 NMPUBEIEHHOIO BHIIIE MEpeyHs. 3a
KaXK/IbIi PaBUIIBHBIN OTBET Hauucnsercs 1 6amn. MakcumanbHo 32 KOJUIOKBUYM - 10 Gasios.

HIkana onenuBanus pasnena 1

Texkymmii KOHTPOJIb yCIIeBaeMOCTH | ATrecTanus pasge- | MakcuMaiabHbIi / MUHMMAJIbHBIH
Ja 0aJL1 17151 aTTecTallMU pa3aesia

[IpakTuyeckas pabora 1 - 5 6amnos Komnoksuym 1 - 10 20 6amos /

[IpakTruueckas pabora 2 — 5 6ayoB 0. 12 GaymoB

Bonpocs! kostokBuyMa Ne2 Kk arrecTanmu pasjaena 2

1. Onna us ¢pynkumiit ACY TII: aBTomMaTudeckoe perymuposanue pacxona F22. M3o6pasure
(dparMeHT (yHKIMOHAIBHON CXeMbl aBTOMATH3allMK, COOTBETCTBYIOIIEH 3TOM (yHKIMHU (110 BTOPOMY
crocoQy).

2. Yem oTM4aroTCs MEPBBIA U BTOPOIl crtocod n3o0pakeHust PyHKIIMOHAIBHBIX cxem?

3. IIpaBmiio mOCTPOEHUSI YCIOBHOTO 00O3HAUEHUSI CPEJICTBA aBTOMATHU3AIMM U BBIOJIHAEMBIX
UM QYHKIUH Ha QYHKIMOHATIBHBIX cXeMax?

4. Kak ucnonszyercst OykBa T B 0003HaueHuUsAX Ha QyHKIMOHAIBHBIX CXeMax?

5. Kak ucnonssyercs 6yksa H B 0003HaueHUAX Ha (PyHKIIMOHAIBHBIX CXeMax?

6. Pacuudpyiite ycnmoBHoe o603HaueHUE: B Kpyre cTosT OykBbI TS.

7. Pacumu¢pyiite ycnoBHOe 0003HaUeHHE: KPYT pa3fiefieH JIMHUEH, B BEpXHEl ero 4acTu CTosT
OykBbl HA.

8. Pacmmpyiite ycioBHOe 0003HaUeHHE: KPYT pa3felieH JIMHUEH, B BEpXHEH ero 4acTu CTOSAT
oyksbl PIA, 3a kpyrom BBepxy crout OykBa H.

9. Pacum¢pyiite ycnoBHOe 0003HaUeHHE: KPYT pa3fiefieH JIMHUEH, B BEpXHEl ero 4acTu CTosAT
oykssl FQIS.

10. Ogna u3 ¢pyukuuii ACY TII: aBromatuueckoe perynupoBanue pacxoaa F22. M3o6pasute
¢dbparMeHT QpyHKIIMOHAIBHON CXEMBbl aBTOMATU3AllUH, COOTBETCTBYIOLIEH 3TOM (QyHKIMU (IO ITEpBOMY
croco0y).

11. Tlepeuncnure criocOOBI BHIMOTHEHHUS AJIEKTPOIPOBOIOK.

12. Kakue (hakTopsl HEOOXOAMMO YYUTHIBATh P BEIOOPE TPACChI IJTEKTPUUECKUX ITPOBOIOK?

13. MuHUMaITbHBIE TOMTYCTUMbBIE CEUECHUS KU B AJIEKTPONPOBOJIKAX CUCTEM aBTOMAaTU3ALUN»?

14. Kakue TpeOoBaHUS CYIIECTBYIOT 10 BBIOOPY YHCIIA PE3EPBHBIX JKUII B KaOemsix?

15. Kakas nundopmanus npuBoauTcs Ha yeprexax C4 OTHOCUTENBHO UCIIONIb3YEMBIX Kabesen?

16. Yto npuBoauTcs Ha cxemax «CxeMa COeTMHEHUI BHEIIHUX POBOIOK»?



17. TlpuBeuTe psAI 4UCEIl, COOTBETCTBYIOLIMI YMCITY JKUJI B KOHTPOJIBHBIX Ka0ensiX B COOTBET-

ctBuu ¢ 'OCTowm.

18. Tlo xakuM IpUYKMHAM HE PEKOMEH]IYETCs IIPOKJIAbIBATh BMECTE CUJIOBBIE U KOHTPOJIbHBIE

Kabemun?

19. Ha cxeme C4 y kabens npuBeaeno takoe obo3znauenue KIIBI™ 4x1,5. Uro 3o o3Havaet?
20.Ha cxemax C4 y ob6o3HaueHus kabens yacTo n00aBistoT mudpy BHYTpH KBaapara. Uto

o3HadaeT 31a rudpa?

CryneHT Ha KOJIJIOKBUYME JaeT oTBeThl Ha 10 BONpPOCOB M3 NMPUBEIEHHOI'O BHIIIE NEpEeyHs. 3a
Ka)KJIbIH TIPaBUIIBHBIA OTBET HaYMCisieTcs 1 6amt. MakcumaibHO 3a KOJUTOKBHYM - 10 6aiuios.

IlIkana ouenuBanus pasjaesna 2

Texkymuii KOHTPOJIb YCIIeBaeMOCTH

ATTecTauus pas-
aeJa

MakcuMaJdbLHbIA / MUHUMAJIbHBIA
0aJ1J1 1)1 aTTeCTALMHU pa3jiesia

[IpakTrueckas pabora 3 — 5 6ayoB
[IpakTuyeckas pabora 4 — 5 GanoB
[IpakTnueckas pabora 5 — 5 6ayoB
[IpakTuyeckas pabora 6 — 5 GanoB

Komnoksuym 2 - 10
0.

30 0amnoB /
18 OaIoB

Bonpocsl K 3a4eTy N0 JUCHHUILINHE
1. ConepxaHrie OCHOBHBIX Pa3/I€JIOB TEXHUYECKON TOKYMEHTALUU.
2. OOBeKThl aBTOMATH3ALMH B IPOMBIIIJICHHOCTH.
3. [Nopsmok onucanus HyHKIIMOHAITBHON CXEMBI TEXHOJIOTHYECKOT0 TPOoIIecca.
4. llenu aBTOMATH3alMU TEXHOJIOTMUECKUX OOBEKTOB.
5. TexHOnIOrMUeCKUe MapameTpsl, NOUIEKAUE U3MEPEHHUIO, KOHTPOJIIO, 3alUTe, CUTHATU3ALUN
unu peryaupoBanuto. Mecra ycranosku KUITuA.

6. dyHKUMOHANBHAS CXeMa TEXHOJIOIHYECKOTro IpoLecca.

7. Bugp! crpykrypHbIx cxem AC.

8. CTpyKTypHBIC CXEMBI CHCTEM aBTOMATH3aIluU. Y CIOBHBIC H300pakeHHsI U 0003HAYCHWUS, MTPH-

MCHACMBIC B CTPYKTYPHBIX CXEMax.

9. 3-x yposaeBas crpykTypa AC. SCADA-cucTeMsl.
10. Ha3znaueHue u 1iesu co3ianus (pa3BUTHUs) CUCTEMBI.
11. XapakrepucTtuka 00bEKTOB aBTOMAaTHU3AII1H.

12. TpebGoBaHus K cUCTEME.

13. CocraB u conepxkanue padoT Mo CO3JaHUI0 CUCTEMEI.

14. Tlopsii0K KOHTPOJIS ¥ IPUEMKHU CHCTEMBI.

15. CraguitHOCTh U CTOMMOCTH padoT 1o co3ganuio AC.
16. MeTtoabl MOTYYEHHS U aHATN3a UCXOAHBIX JaHHBIX [T mpoekTupoBanus AC.
17. Opranusanus BbIIOJIHEHUS pab0Yero MpoeKTa.
18. Tabnuubl cocTaBa (mepeyHs) BXoj/ BBIXOAHBIX cUTHATOB AC (M3MEpPUTENbHBIX, CUHTHATBHBIX,

KOMaHJHBIX U YIPABISIOLINX).

19. Buapl u3MepUTENbHBIX YCTPOUCTB.

20. Be16op n3mepurenbHbix cpeacts KUITHA.
21. Kontponnepnoe obopynoanrie AC. BeiOop KOHTPOIIIEPHOTO 000y I0BaHUS.
22. BoI00Op NCTIOTHHUTENBHBIX YCTPOUCTB.

23. Opranu3zanus 3J1eKTPONUTaHUS CPEJCTB aBTOMATH3AIMH.
24. HaznayeHne pyHKIIMOHAIBHON CXEMbI aBTOMATH3AINH.
25. YcnoBHble 0003HauYeHUs! (DYHKIIMOHAJIBHOW CXEMbl aBTOMaTH3aluu. lIpumepsl MOCTpoeHUs

YCIIOBHBIX 0003HAaYeHUI MPUOOPOB U CPEACTB ABTOMATH3ALUH.

26. TTo3unonHbIe 0003HaYeHUsI TPUOOPOB KOHTPOJISI U CPEACTB aBTOMATH3AIIHH.
27. TlpyHIMTTHATEHBIC YJIEKTPUIECKHE CXEMBI.



28. O603HaYCHHS IIEMEHTOB Ha MPUHIIUIHAIBHBIX JIEKTPUUYECKUX cxemax. [Ipumepsl.
29. CBs3b NPUHIIMITHATBHOM CXEMBI C TTIepedHeM dJieMeHTOB. [lo3urmonasie 0003HaYCHHS.
30. YepTtexu ob1iero Bua.

31. llIxadsr.
32. 3akiagHbie ¥ OTOOPHBIC YCTPOUCTBA.

33. Cxewmsbl coenmaeHni. CocTaB CXEMBbI COSIUHEHNHN.

34. Metop! ykinaaku kaOenei 1 MpoBOIOB.

35. I'padpuaeckue 2IeMEHTHI CXEMBI.

36. 3azemiieHue U 3aHYJICHHUE B KAOETIHHBIX MTPOBOJIKAX

37. CootBerctBHe o003HaueHu KUIIMA Ha cxemax @CA 1 BHEIIHEH MPOBOAKH.
38. MapkupoBka Kadesei.

3ayeT MpOBOAMTCS B MUCbMEHHOW (opme, IMyTeM OTBETa Ha 2 BOMPOCA M3 BBIIICIPUBEACHHOTO
nepeyHs BOnpocoB. [Ipu 3TOM OlleHHBAETCs MPABUIILHOCTh U MOJHOTA OTBETa. MaKCHMabHbINA OaL
3a 3aueT — 50 6amioB (25 6a/mI0B 3a KaXKIAbIH BOTIPOC).

[Ixanp! orieHKH 00pa30BaTEIIbHBIX JOCTHIKEHUN

bambl Ouenka
(aToroBoii (6asn 3a
peiTHHIOB | OTBeT Ha TpeOoBaHusI K 3HAHUAM
Ol OIIEHKH) 3ayeTre)
— OreHKa «3a4T€HO» €CIU CTYJIEHT HWMEeT 3HaHHUA OCHOBHOTO
Marepuana, MIPOYHO YCBOMJI MPOrpaMMHBII Marepuan,
<saumenoy | TIOCICIOBATENLHO, YETKO 1 JIOTHYECKH CTPOMHO €ro HM3jaraer ero Ha
60-100 30-50 3auere, BIJIAJICET HEOOXOMWMBIMH HAaBbIKAMH U NpHeMaMt  HX
608 BBITIOJHCHHA, YMCCT TCCHO YBA3BIBATH TCOPUIO C IPAKTHKOMU.
— VYueOHbIe JOCTHKEHHS B CEMECTPOBBIA MEPUOJ U pe3yabTaTaMu
pyOEKHOTO  KOHTPOJS JAEMOHCTPUPYIOT JIOCTAaTOYHYIO CTENEHb
OBJIAJICHUS IIPOIPaMMHBIM MaTEPHUAIIOM.
— OreHKa «HEe 3a4TEHO» BBICTABISETCS CTYACHTY, KOTOPBI HE 3HACT
3HAQUUTENFHONM  YacTW  MPOTrpaMMHOTO  MaTephayia,  JOIMYyCKaeT
«He cylecTBeHHbIe omnOKU. Kak mpaBuio, olleHKa «He 3a4TeHO» CTaBUTCS
0-59 3aumenoy | CTyIeHTaM, KOTOpble HE MOTYT TPOJOJDKUTH 0OydeHue 0e3
0-29 JIOTIOJIHUTEIBHBIX 3aHATHI MO0 COOTBETCTBYIOIIECH NUCIUILINHE.
bannos — VYueOHble JOCTMKEHHS B CEMECTPOBBIM IMEPUOJ U pe3yabTaTaMU

pPyOEKHOTO KOHTPOJISL JEMOHCTPUPOBAIM HE BBICOKYIO CTEICHB
OBJIAJICHUS MPOTPAMMHBIM MaTepHajIoM MO MUHUMAJIbHOU TJIaHKE.

Y4yeOHO-MeTOAMYEeCKOe M UHPOPMALMOHHOE oOecreyeHre y4eOHOM AMCIHU-

IIJIMHBI
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HGKHI/IOHHLIG 3aHATUA MMPOBOAATCA B CIICHHUAIM3SUPOBAHHBIX ayAUTOPUAX, OCHAILICHHBIX MYJIb-

TUMEIUIHBIM o0opynoBaHueM. llpakThueckue 3aHATUS MPOBOJATCS B ayIUTOPHUAX, OCHALIEHHBIX
KOMITBIOTEPaMH.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIUY /1JIsl CTY/IEHTOB
1. VkazaHus Ui NpOoCIyIINBaHUS JEKIUN

[Tepen HauanoM 3aHSATUI BHUMATEIHbHO O3HAKOMHTHCS C YU€OHBIM TUIAHOM MPOBECHUS JIEKIIUN
Y CIUCKOM PEKOMEHIOBAHHOM JINTEPATYPHI.
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[epen mocemerneM ouepeIHOM JIGKIIUU OCBEKHUTh B TTAMSITH OCHOBHBIC KOHIICTIIIH ITPOMICHHO-
ro panee Marepuaia. [IoaroToBuTh Npu HEOOXOIUMOCTH BOIIPOCHI MpernoaaBarento. He Hamo omacath-
Csl, YTO BOIIPOCHI MOTYT OBITh IIPOCTHIMH.

Ha nexiun OCHOBHOE BHUMAaHHUE CIEIyeT YACISTh He (OopMyjaM W MaTeMaTHYeCKUM BBIKJIAJI-
KaM, a COJICPKAHUI0 H3y4aeMbIX BOIIPOCOB, ONPEICICHUSAM H TOCTAHOBKAM 3a/1a4.

B mpouiecce n3yueHust JIGKIMOHHOTO Kypca HEOOXOAUMO 110 BO3MOYKHOCTH YacTO BO3BPAIAThCs
K OCHOBHBIM TOHSTHSIM M METO/IaM pelIeHHs 331a4 (371eCh BO3MOXKEH BBIOOPOYHBINA KOHTPOJIb 3HAHUH
CTYJICHTOB).

JXKenaTenpHO MCIOIB30BATh KOHCIIEKTHI JICKIUI, B KOTOPBIX HCIIOJB3YETCSl IPUHSATAs TPEToa-
BaTeJIeM CUCTeMa 0003HAUCHHIA.

st 6onee moapoOHOro M3ydeHHUs: Kypca clienyer paboTaTh ¢ peKOMEHJJOBaHHBIMU JINTEPaATyp-
HBIMU UCTOYHUKAMH W BHOBb MOSIBJISFOLMMHCS UCTOUHUKAMHU.

2. YKa3aHus Uil y9acTHs B IPAKTHYCCKUX 3aHATUSIX

[lepen mocerieHneM ysCHHTh TEMY MPaKTUYECKOTO 3aHATUS M CAMOCTOSTEIILHO U3YyYUTh TeOpe-
TUYECKHE BOIIPOCHI.

B koHI1e 3aHATHS TPH HEOOXOAUMOCTH BBISICHUTD y MPEIIOIaBaTEeNsl HESICHBIC BOTIPOCHL.

OCHOBHBIE pe3yJIbTaThl BHITOIHEHHS PAa0OThI HEOOXOAUMO pacIievaraTh.

3. CamocrosTenbHas padoTa CTYICHTOB OOBIYHO CKJIAIBIBACTCS U3 HECKOJIBKUX COCTABJISIONINX

- paboTa ¢ TeKcTaMH: Y4eOHHKAaMU, JAOTOJHUTEIBHOW JIUTEPATYPOil, B TOM YHUCIIC MaTepUaIaMH
MHTEPHETa, a TAKKe MPOpabOTKa KOHCIEKTOB JICKIMW, M3YYCHHUE BOIPOCOB JUIS CAMOCTOSTECIBHOTO
O3HAaKOMJICHUS;

- MOJITOTOBKA K MPAKTHYCCKUM 3aHSATHSIM,

- MOJITOTOBKA K 3aYeTy HEMOCPEJICTBEHHO TIepe/l HUMH.

Takum 00pa3oM, caMOCTOSATENbHAs padoTa CTYACHTOB SIBISETCS HEOOXOJMMBIM KOMIIOHEHTOM
MOJTyYCHHUS TIOJTHOIIEHHOTO BBICILIETO 0Opa30BaHHSI.

MeToan4yeckue peKOMeHIAUN 1JIsl NpenoaaBaresaen
1. Ykazanus aJist npoBeAeHUS JICKIUN

Ha nepBoii BBOIHOI JeK1uu crenath oOuuil 0030p copepxkaHusi Kypca U OTMETUTh HOBBIE Me-
TOJIBI ¥ TTOIXOBI K PEIICHHUIO 3aJ1ad, paCCMaTPUBAEMBIX B KypCe, JOBECTH J0 CTYIECHTOB TPEOOBAHHS
Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipu moAroToBKe K JEKIMOHHBIM 3aHATUSAM HEOOXOAWMO MPOAYMAaTh IJIaH €ro MpOoBEACHHUs, CO-
Jiep>KaHue BCTYNHUTEIbHON, OCHOBHOM M 3aKJIIOUUTEIBHON YaCTH JIEKLIMU, O3HAKOMHUTBHCS C HOBUHKaMHU
y4eOHOM ¥ METOINYECKOH JTUTepaTyphl, MyOIUKAUAMI NEePUOJUUECKON MeYaTu Mo TeMe JEKIIMOHHO-
ro 3aHATHSA. YTOYHMUTH IJIaH MPOBEIEHUS 3aHATHS MO Teme Jiekuuu. [lepen M3moKeHHeM TeKyILero
JIEKIIMOHHOTO MaTepHaia HallOMHUTh 00 OCHOBHBIX MTOTaX, JOCTHTHYTHIX Ha MPEABIIYIINX JIEKIIUIX.
C 2T0if 1enbio 3a71aTh HECKOJIBKO BOIIPOCOB ayTUTOPHU M OCYIIECTBUTH BHIOOPOUYHBIN KOHTPOJIb 3HA-
HUS CTYJICHTOB.

B xo/e NeKIMOHHOTO 3aHATHS MPETIOAaBaTeNb TOJHKEH Ha3BaTh TEMY, Y4eOHbIE BOTIPOCHI, O3HA-
KOMHTb CTYJICHTOB C TIEpEYHEM OCHOBHOH U JIOMOJHUTEIBHON JIUTEPATYPHI 110 TEME 3aHATHs. Packpbl-
Basi cojiepKaHue y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTYICHTOB HAa OCHOBHBIX KaTETOPHSIX,
ABJICHUSIX U TIpolieccax, OCOOEHHOCTSAX MX MpOTeKaHus. PacKkpbIBaTh CYHIHOCTh U COJAEp)KaHHE pas-
JIMYHBIX TOYEK 3PEHUS U HAYYHBIX MOJXO0J0B K OOBSICHEHHUIO TeX WU MHBIX SIBICHUH U IPOIIECCOB.

Crnenyetr apryMeHTHpPOBaHO 00OCHOBAThH COOCTBEHHYIO TMO3UIIMIO 1O CTIIOPHBIM TEOPETUUECKUM
BorpocaM. [IpuBoauTh mpuMepsl. 3amaBaTh MO XOAY U3JI0KECHHUS JIEKIIMOHHOTO MaTepHaja pUTOpUYe-
CKHE BOTIPOCHI M CAMOMY JaBaTh Ha HAX OTBET. JTO CIIOCOOCTBYET aKTHBHU3AIIMHA MBICIUTEILHON JIesI-



TEJIBHOCTHU CTY/ICHTOB, ITOBBIIIEHUIO UX BHUMAaHHs U UHTEpECa K MaTEpUAITy JIEKLIUH, €€ COAEPIKAHUIO.
[IpemogaBaTens JOMKEH PYKOBOIUTH PabOTON CTYIEHTOB MO KOHCIIEKTUPOBAHUIO JICKIITHOHHOTO Mate-
puaia, MoAYEPKUBATH HEOOXOIUMOCTh OTPAKECHUS B KOHCIEKTAaX OCHOBHBIX IOJIOKCHHN H3ydaeMOM
TE€MBbI, 0CO00 BBIACISASA, KaTerOPUAIBHEIN ammapar. B 3akIr0YuTeNnsHOM YacTH JIEKIMU HEOOXOIMMO
chopMyIUpPOBATh OOIIKE BBIBOJBI IO TEME, PACKPHIBAIOIINE COJIEPKaHNUE BCEX BOMPOCOB, MOCTABIICH-
HBIX B JeKIUU. OOBSBUTH IJIAH OYEPEAHOTO MPAKTUUECKOT0 3aHATHS, JaTh KpaTKUE PEKOMEHIalluu 110
MOATOTOBKE CTyNeHTOB. Ha mocnenneit nekuuu yaenutb Bpems JUis 0630pa Hanbosiee BaKHbBIX MOJIO-
KEHUM, PACCMOTPEHHBIX B KypcCe.

2. YkazaHus 1Sl IPOBEACHUS MPAKTUUECKUX 3aHATUN

YeTko 0003HAYUTH TEMY MPAKTHYECKOU PaOOTHI.

OOcyauTh OCHOBHBIE TIOHSATHS, CBSI3aHHBIE C TEMOW PabOTHI.

B mporecce pemieHust 3aa4 BECTH JTUCKYCCHUIO CO CTYJIEHTaMH O NMPABHJIBHOCTA NMPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMmeuaTs CTYJEHTOB, HanOOJIee aKTUBHO YYACTBYIOIIUX B PEIICHUH 3a]1a4 U TUCKYCCHSIX.

B kxoHue 3aHATHS 3a1aTh ayJUTOPUHU HECKOJIBKO KOHTPOJIBHBIX BONPOCOB, IPOKOHTPOJIUPOBATH
XO/JI BBITIOJIHEHUS TPAKTHUECKOI paboTHI.

3.YkazaHus Mo KOHTPOIIIO CAMOCTOSITEIbHON pabOThI CTY/IEHTOB

[To ycMoTpeHuto mpernogaBaTelis 3aJaHue Ha CAaMOCTOSTEIbHYI0 pad0Ty MOKET OBITh MHIHBHTY-
QTBHBIM WX (DPOHTAIBHBIM.

[Ipu ucnonb30BaHUM UHIMBUAYAIBHBIX 3aIaHU TpeOOBaTh OT CTYJEHTA MUCHMEHHBIA OTYET O
IIPOJIeJIaHHOM pabdoTe.

[Ipy mpuMeHeHUN (PPOHTAIBHBIX 33aJaHU BECTH KOJUIEKTHUBHBIE OOCYKIEHHUS CO CTyIEHTaMU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUI.

C 1enpio KOHTPOJISI KaYeCTBa BHIMOJHEHHS CAMOCTOSTENbHON paboThl TpeOOBATh MHAUBHIYalb-
HbIE OTYETHI (JIOMYCTUMO BMECTO MUCHBMEHHOTO OTYeTa MPUMEHITh WHIUBUAYAIbHBIE KOHTPOJIbHBIC
BOITPOCHI).

[IporpamMma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUDU u yuebHbIM TU1a-
HOM OCHOBHOM 00pa3oBarenbHON mporpammsl o cnenuanbHocTd 14.05.02 ATOMHBIE CTaHIIUMU: NPO-
CKTUPOBAHHUE, DOKCILTyaTallud U MHXKUHUPWHT .

PaGouyro mporpammy cocTaBHIl AOIEHT ITecroBa E. /1.

Peniensent: noueHr Edpemosa T.A.

ITporpamma ono6pena Ha 3acemannu YMKC 14.05.02 AtomHble CTaHLIMU: NPOEKTUPOBAHHE,
SKCIUTyaTanust U MHKUHUPUHT oT 15.11.2021 roma, mpotokosn Ne2.
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