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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 HGHBIO Kypca SBJIACTCA IMOJTYIYCHUC 3HAaHUI O COBPEMEHHBIX ITOAX0AaX K BEICOKOITPOMU3BOAUTECIIEHOMY 1 KAUECTBCHHOMY
IIPOCKTUPOBAHUIO HAa OCHOBE HIMPOKOT'0 MCIIOJIB30BaHUA CPEACTB BBIUMCIUTEILHON TEXHUKH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.B

2.1 | TpeGoBaHus K NpeABAPUTEIbHON IOAT0TOBKE 00y4al0Ierocs:

2.1.1 | Anst ocBOeHUS qUCIMILTMHEI "KOMIIBIOTEpHBIE TEXHOJIOTHN B XHMIYECKHAX IMPON3BOACTBAX" 00YJarONIHecs JOIDKHEI
001a1aTh 3HAaHUSAMH, YMEHUAMH U HaBBIKAMH, TOTYYCHHBIMH IPU U3y4eHUN TUCIIUTIIHH!

2.1.2 | Uadopmarnka

2.1.3 | KommerotepHas rpaguka

2.1.4 | OcHOBBI HayYHBIX HCCIIEIOBaHUHN

2.1.5 [ OCHOBBI SHEPTO- U peCypcoCcOCPETArONINX TEXHOJIOTHIA

2.2 | JMCUMILTHHBI U NPAKTHKH, IJIs KOTOPBIX 0CBOEHHE JAHHOM TUCIUILITUHBI (MOXY/I5) HEOOXOMMO KaK
NpeuIecTBYIOIIee:

221

2.2.2 | Cuctemsl aBTOMaTU3UPOBAHHOTO IPOEKTHPOBAHUS

223

2.2.4 | BemmmonHeHHe, MOATOTOBKA K IIPOIIEAYPE 3aIIUTHI U 3alUTa BEITYCKHOM KBaTH(HKAIHOHHOH PabOTHI

2.2.5 | MoaenupoBaHue SHEPTo- U pecypcocOeperarommx mporeccon

3. KOMIIETEHIIY OBYYAIOLETOCSI, ©OPMUPYEMBIE B PE3YJIFTATE OCBOEHUSI JUCUAIIIAHBI
(MOZY.JIsA)

IIK-4.1: 3HaTh TEXHOJIOTHYEeCKHI NMpoILecc, COCTaB 000PYIOBAHUS M CTPYKTYPY XMMHYECKHUX MPON3BOICTB; MPHHIUIIBI
Pa3padoTKM TeXHOJOTHYECKHX CXeM U CXeM aBTOMATH3AIUM;

MeTo/bl BLIOOPA TUIIOBOI0 pacyera H KOHCTPYMPOBAHUSI HECTAHAAPTHOr0 000PY10BAHMSI; HOPMbI U NMOPSIAOK
NPOEKTHPOBAHUS XUMHYECKUX MPON3BOICTB;

MOC/Ie0BATEIBHOCTD, COCTAB U COHepPKAHUE MPOEKTHOI JOKYMEHTAINH.

ITK-4.2: ymeeT pa6oTaTh ¢ JINTEPATYPHLIMH HCTOYHUKAMM, CTAHJAAPTAMH M TeXHUYECKOH JOKYMEHTalMel 1o
HAIIPaBJICHUIO;

BBIOMPATH THII, XapaKTEPHCTHKY 31aHusl (TIOMeIleHH ) /ISl IPOeKTHPYeMOro NPou3BOJACTBA;

pa3padaTbIBATh NPHHIMIIHAIbHbIE TEXHOJOIMYeCKHe CXeMbl, CXeMbl ABTOMATH3ALIMH, OCYIIIeCTBJISITh KOMIIOHOBKY
o0opyroBaHus;

BBINOJIHATHL NPOEKTHYIO JOKYMEHTALMIO ¢ MCII0JIb30BAHNEM NPUKJIATHBIX IPOrpamMM;

IIK-4.3: Baageer MeTogaMu aHaan3a 3G (eKTHBHOCTH NPOEKTHPYEMbIX IPOU3BOACTB HA OCHOBE MO/ICJTUPOBAHHUS M pacyeTa
CBIPbEBBIX, JHEPIeTHYECKUX M NMPOU3BOACTBCHHBIX IOTOKOB; NMPOCKTHPOBAHHA NMPOCTHIX TEXHOJIOTHYECKHX Y3JIOB;
BBIIIOJTHEHUS] MOHTAKHO-TEXHOJIOTHYeCKOH 00BSI3KU 000pYA0BaHUA;

B pesyibTarte ocBOCHUS JMCHHUILIUHBI 00Y4AIOLIUICS J0JIKEH

3.1 | 3nars:

3.1.1 | CocTostHue u NEPCIICKTUBBI pa3BUTHA KOMIIbIOTCPHBIX TEXHOJIOTHI B XUMHYCCKOH MMPOMBIIIJICHHOCTH.

3.1.2 | Hasnavenue u ¢pynkiun APM-texHosora.

3.1.3 | MeTop! 3aIIUTHI OT HECAaHKIIMOHMPOBAHHOTO TOCTYIIA B CHCTEMY.

3.1.4 | Im>keHepHBIi OIX0 K aHATU3Y CIIEUATBbHOI0 TEXHOJIOTHIECKOT0 000pYA0BaHMS AJISl MX MPAKTHYECKON peau3aliy B
MIPOMBIIIJICHHOCTH.

3.2 | YMeTh:

3.2.1 | CamOCTOATENFHO HAXOUTH HEOOXOIUMYIO HH(POPMALIUIO B II100aIbHBIX HHPOPMAIIIOHHBIX CETAX.

3.2.2 [ OueHuts peann3oBaHHbIC (PYHKIIMU B aBTOMAaTH3UPOBAHHOMN CHUCTEME.

3.2.3 | AHanu3upoBaTh pa3IMYHbIC IPOLECCH] XMMUYECKUX ITPOU3BOJICTB U AaBaTh PEKOMEHALUY 110 YIYYIICHUIO IPOBEICHUS
9THUX MPOLECCOB MyTEM COBEPIIEHCTBOBAHHS UMEIOIIET0Cs TEXHOIOTHIECKOro 000pY10BaHHS HIIH CO3JJAHUS HOBBIX
annaparos.

3.2.4 | CocTaBIsATh MaTeMaTHYECKHE MOJACIN pas3IMYHBbIX IIPOLECCOB XUMHUYCCKUX IIPOU3BOJCTB.

3.3 | Baragern:

3.3.1 | Ilonyuenus, 00OpabOTKM U aHATH3a YKCIICPUMEHTATBHBIX JaHHBIX.

3.3.2 | Ucrionmp30BaHMsl KOMIIBIOTEPHBIX CPEACTB B HAYIHO-HCCIIEIOBATEIBCKOM padoTe.

3.3.3 | HaBblkamMu BBIIIOJHEHUS TEXHOJIOTHICCKUX Pacy€ToB C IIPUBJICUCHHUEM BBIUNCIIUTEIBHON TEXHHUKH, CTAHAAPTHBIX U
OPUTUHAJIIBHBIX TPOTPaAMM.
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3HaHUAMHE O CJIOKHBIX TEXHOJIOTHUECKHX MPOLEccaX M METOIUKH UX pacyera, a Takke MPOSKTUPOBAHU
COOTBETCTBYIOLIEr0 000PYIOBaHUS.

4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI (MOAYJIS)

Kon HaunmenoBanue pa3zaesios u tem /Bug | Cemectp / | Yacos | Komneren- | Jluteparypa | Hutpe | IIpumeuanue
3aHATHSA 3aHaTus/ Kypc M1 PaKT.
Pazgen 1.

1.1 IToBbIlIEHUE TOCTOBEPHOCTH BXOAHON 3 3 T1K-4.1 I1K- JI1.3 2
nHpopManuy (110 aHAJIOTOBBIM U 4.21IK-4.3 JI1.4J12.1
JICKPETHBIM KaHanaMm). [lepekmroucHne J12.2J13.3
Ha pe3epBHbIH kaHa /JIex/ JI3.5

2122

1.2 Hudopmanus 1 nHGOPMAMOHHBIS 3 3 ITK-4.1 IIK- JI1.3J12.3 2
TEXHOJIOTHH (TTOHATHE HH(POPMAITHOHHON 4.2 1IK-4.3 2.4
TEXHOJIOTHH, HHCTPYMEHTAPHHA 2122
HHPOPMAMOHHOI TEXHOJIIOTHH, ACTOPHUS
1 TIEPCTIEKTUBBI Pa3BUTHUS, POOIIEMBI
HCIOJBb30BaHUSI HH()OPMAIIMOHHBIX
TexHonorui) /Jlex/

1.3 Pacuer Ha O9BM 0CHOBHBIX 3 4 JI1.1J12.4J13. 1
TEXHOJIOTHYECKUX MTapaMeTpOB H 3
TEOMETPUUYECKUX Pa3MEPOB 22
THIPOMEXaHHIECKOTO
obopynoBanus /J1ad/

1.4 Pacuer Ha OBM 0oCcHOBHBIX 3 4 JI1.1J12.4J13. 1
TEXHOJIOTMUECKUX 1apaMeTpoB U 1JI3.3
TEOMETPHUECKUX Pa3MEPOB TEILJIOBOTO 22
obopymnoBanus /J1a6/

1.5 Pacuer Ha OBM ocHOBHBIX 3 4 JI1.2J12.4J13. 1
TEXHOJIOTHUECKUX MTapaMeTpOB H 5
TEOMETPHUUECKUX Pa3MEPOB 21
MaccooOMeHHOTo obopynoBanust /J1a6/

1.6 Pacuer Ha O9BM 0CHOBHBIX 3 4 JI1.1J12.4J13. 1
TEXHOJOTHYECKUX apaMeTpoB 1 2J13.4
TeOMETPUUYECKUX pa3MepOB 21
peakropos /J1ad/

1.7 KonTtponsHas pabora (1o 3 148 JI1.3J12.2 0
HHIUBHIyaJIbHOMY 3a1aHnio) /Cp/ 2.4

22

1.8 Kombunuposannsie CAP Ha 00bekTax 3 2 [K-4.1 K- JI1.3J12.4 1
Hedrexumuu 1 Hedrenepepadotku /T1p/ 4.2 TIK-4.3 3132

1.9 Oco0eHHOCTH CO3/1aHuUs TUHAMUYECKOM 3 1 [IK-4.1 IIK- JI1.2J12.2 1
monenu /I1p/ 4.2 TIK-4.3 JI2.4J13.5

€|
1.10 OCO0EHHOCTH CO3JaHUS CTATUCTUUECKON 3 1 T1IK-4.1 TIK- | JI1.3J12.4J13. 1
monenu /TIp/ 4.2 TIK-4.3 3
32
1.11 ABTOMAaTU3UPOBAHHBIE CHCTEMBI 3 2 I[K-4.1 IIK- | JI2.1J12.2 1
yIpaBieHHs (CHCTEMbI aBTOMATHIECKOTO 4.2 TIK-4.3 J12.4J13.2
perynupoBanus (CAP), 22
ABTOMAaTH3WPOBAaHHBIE CHCTEMBI
VIIPaBICHHS TEXHOJIOTHIECKIMU
nponeccamu (ACYTII),
ABTOMAaTH3HPOBaHHBIC CHCTEMBI
ornepaTtuBHOTrO ynpasnerus (ACOY),
aBTOMATH3UPOBAaHHBIE CHCTEMBbI
ynpasienus npeanpustaem (ACYII),
ABTOMAaTH3WPOBAaHHBIE CHCTEMBI
ympaenenns komnanueit (ACYK)) /TIp/
1.12 IIpomexxyrounas artectanus /Ok3aMeH/ 3 4 JI1.1J11.2 0
J1.3J12.3
J12.4J13.1
JI3.2J13.3
JI3.4 J13.5

€|




5. ®OHJ]I OIEHOYHBIX CPEACTB

5.1. KoHTpo/ibHBIE BONMPOCHI U 32/ IaHUS

Bompocs! s 3auera

1. ITonsaTHe «MHGOPMAIMOHHAS TEXHOIOTHS (I€JTh, TIOHITHE «HOBask HH(MOPMAIIMOHHAS TEXHOJIOTHS), TPH OCHOBHBIX IIPHHIIHIIA)
2. MaCcTpyMeHTapHit HHOPMAIMOHHOH TEXHOJIOTHH (IIOHSATHE, IPUMEPHI)

3. Mcropus U MepCHeKTUBbI PA3BUTUS KOMIIBIOTEPHBIX TEXHOIOTUH B XUMUYECKON MPOMBIILICHHOCTH

4. ITpoGieMbl UCIIOIB30BaHMS HH(POPMAIIMOHHBIX TEXHOJIOTHH

5. MeTo0710THH UCTIONB30BaHUs MHPOPMAITMOHHBIX TexHOoJorui. [leHTpannzoBanHas o0padoTka nHpopManuu (OCHOBHON CMBICT,
JIOCTOWHCTBA, HETOCTATKH)

6. MeTon00ruM NCTIOIb30BaHMsI HHPOPMAIIMOHHBIX TEXHOJIOTHH. JlenenTpanu3oBaHHas 00paboTka nHPpOpMay (OCHOBHOI
CMBICTI, JOCTOWHCTBA, HEJOCTATKH)

7. MeTo0I0THH UCTIONB30BaHUS HH(OPMAIIMOHHBIX TEXHOJIOTHH. PannoHansHas MeToHoIOrHs (OCHOBHOH CMBICI, IOCTOMHCTBA,
HEZOCTATKH)

8. BbIO0p BapuaHTOB BHEpeHUsSI MHHOPMALMOHHOH TEXHOJIOTHHU B (pHpMe (JIBE KOHIIEIIINH, UX JIOCTOMHCTBA M HEIOCTATKH)

9. O6u1as mocnenoBaTeIbHOCTH AeHCTBHIT Tpu co3manun Monenu X 111 B cnenmanmsupoBarHoM [10

10. ABromaTtu3upoBanHble nHpopManuoHHbIe cucTeMsl (AUC). [TonsaTHe, BUABL.

11. AsromaTtu3upoBaHHbIe HH(popMaroHHbie cuctemsl (AUC). CYB]]

12. Cucremsl aBTOMaTH3MpoBaHHOTO TpoekTrpoBanus (CAIIP). 3agaun mpoeKTHPOBaHNS XMMHUYECKHUX ITPOU3BOJICTB

13. Cucrems! aBToMatu3upoBanHoro npoektuposanust (CAIIP). UCAIIP. ITpumepst nporpaMMHBIX IIpoaykToB CATIP

14. Mathcad (onpezaeneHue, OCHOBHbIE BO3MOKHOCTH, TPEUMYILIECTBA)

15. COCO (ompeneneHue, OCHOBHbIE BOBMOXXHOCTH, TPEUMYILIECTBA)

16. ABTOMaTH3UpOBaHHBIE CHCTeMbI HaydHbIX necnenoBanuii (ACHN). Ionstue. Cocras. [Togcuctema 00paboTKH TaHHBIX.
Ocnosasle pynkinu ACHU

17. ABToMaTu3upoBaHHbIe cucTeMbl HayuHbIX uccaenoBanuii (ACHU). [Tpumepsr ACHU B xuMH4ecKOi MPOMBIIUICHHOCTH

18. ABroMaTnsupoBanHblie cucteMsl ypasieHus (ACY). [Tonsarue. Buast

19. ABromarmsupoBaHHbIe cucTeMs! yrpasieHus (ACY). Cucremsl aBToMaTHdeckoro perynmuposanus (CAP) (monstue,
WCTIONIHUTENbHBIN MEXaHU3M, CXeMa aBTOMaTu4ecKkoro perynmupoBanust X T1I)

20. ABromarusupoBaHHble crcTeMsbl yrpasieHus (ACY).

ABTOMaTH3MPOBAaHHBIE CHCTEMBI YIIpaBIeHHUA TeXHOIornIeckuMH nporeccamu (ACYTII) (3amada, 31eMEHTHI yIIpaBIeHHS B
ACVYTII, SCADA-cucremsl)

21. ABromarusupoBanHbie cucTeMbl yrpaieHus (ACY). ABTOMaTH3UPOBAaHHBIE CUCTEMBI orepaTiBHOTO yrpasieHnus (ACOY)
(pysKIIH, MES-CcrcTeMs)

22. ABTomMaTH3upOBaHHBIE cucTeMbI ynpasieHus (ACY). ABToMaTH3UpOBaHHBIC CHCTEMBI ynpasieHus npeanpusatiaeM (ACYIT)
(nonsiTHeE, 331241, IPOTPAMMHBIE CUCTEMBI)

23. ABromarusupoBaHHble cucteMbl yrpasieHus (ACY). ABToMaTU3MpOBaHHbIE cUCTEMBI yripasiieHus: komnanuei (ACYK)
(monsATHE, OIIEHKA Ka4ecTBa PabOTEH, 3a1a9H)

24. ABromaTH3upoBaHHbIe o0ydatomue cucteMsl (AOC)

(uenb, BO3MOXKHOCTH, TPEHaKEPHbIE KOMILIEKCHI, BUPTYaIbHOE MIPOU3BOACTBO, PEKUMBI 00YUEHUS)

Bormpocs! k 3x3amMeHy

1. ITonsaTHe «nH(GOPMALIMOHHAS TEXHOIOTH (I€JIh, IOHITHE «HOBask HH(OPMAIIMOHHAS TEXHOJIOT U, TPH OCHOBHBIX IIPHHIIHIIA)
2. MacTpymenTapuil nHGOPMALIMOHHON TEXHOJIOTUHU (TIOHATHE, TPUMEPHI)

3. Mcropus ¥ NepCHEeKTUBBI PA3BUTUS KOMITBIOTEPHBIX TEXHOIOTUH B XUMUYECKON MPOMBIIUIEHHOCTH

4. ITpoGneMbI UCTIONB30BaHMS HH(OPMAITMOHHBIX TEXHOJIOT I

5. MeTo010TuH UCTIONB30BaHUS HH(OPMAIIMOHHBIX TexHOoNIoruil. LlenTpanu3oBanHas 006paboTka HH(GOPMAIHK (OCHOBHOH CMBICI,
JOCTOMHCTBA, HEIOCTATKN)

6. MeTo1010THH UCTIONB30BaHUS HH(POPMAIIMOHHBIX TEXHOJOTHH. JleneHTpann3oBanHas 00paboTka HHGOopMaIiy (OCHOBHON
CMBICTI, JOCTONHCTBA, HEJJOCTATKH)

7. MeTo070THH UCTIONB30BaHUs MHPOPMAIIMOHHBIX TEXHOJOIUH. PanimonanbHas MeTo1070rus (OCHOBHOM CMBICI, IOCTOMHCTBA,
HE0CTaTKH)

8. Br16op BapuaHTOB BHEIpEHUS HHYOPMAIIMOHHON TEXHOJIOTHH B prpMe (B KOHIICTIIINH, MX JOCTOMHCTBA U HEIOCTATKH)

9. Ob6u1as mocnen0BaTeIbHOCTH AeHCTBHUII pu co3nanuu Monenu X TII B cnenuanusupoBanHoM 10

10. ABTomMaTu3upoBanHbie HHpopMarronHbie cucteMsl (AVC). TloHsTHE, BUIBI.

11. ABromarusmpoBaHHEIe HH(popMarmonHsle cucteMsl (AC). CYB]]

12. Cucremsl aBTOMaTu3MpoBaHHOTO TpoekTrpoBanus (CAIIP). 3agaun MpoeKTUPOBAHNSA XUMHUYECKHUX IIPOU3BOJICTB

13. Cucremnl aBTomatusupoBanHoro npoektupoBanus (CAIIP). UCAIIP. ITpumepst mporpaMMHubix npoaykToB CAIIP

14. Mathcad (onpezaenceHue, OCHOBHbIE BO3MOXKHOCTH, IPEUMYILIECTBA)

15. COCO (ompeneneHue, OCHOBHbIE BO3MOXXHOCTH, TIPEUMYIIIECTBA)

16. ABTOMaTH3UpOBaHHBIE cHCcTeMbl HaydHbIX HccienoBanuii (ACHU). [Tonstue. Coctas. [logcucrema 06paboTKH TaHHBIX.
Ocnosuble pynkinn ACHU

17. ABromMaTH3upOBaHHBIC cCUCTEeMbI HayuHbIX Hccnenosannit (ACHI). ITpumepsr ACHH B XMMIUYECKO# TPOMBIIUICHHOCTH
18. ABTomaTu3upoBanHble cuctemsl yrnpasieHus (ACY). [Tonstue. Buast

19. AptromartusupoBaHHble cuctemsl yrpasiieHus (ACY). Cucremsl apromaruueckoro perynuposanus (CAP) (monsitue,
WCTIOJTHUTETIFHBIA MEXaHH3M, CXeMa aBTOMAaTHIECKOTo perynupoBanns X TII)

20. ABTOMaTH3HPOBaHHBIE cucTeMsl yipanieHus (ACY). ABTOMaTH3HPOBAaHHBIE CUCTEMBI YIIPABICHHUS TEXHOIOTHIECKUMU




nponeccamu (ACYTII) (3agaua, anements! ynpasienust B ACYTII, SCADA-cuctemsr)

21. ABromarusupoBaHHble cucteMsbl yrpaieHus (ACY). ABToMaTU3UPOBaHHbIE CUCTEMBI orepaTiuBHOro yrpasieHnus (ACOY)
(pysKIIM, MES-CcrcTeMsr)

22. ABTOMaTH3HPOBaHHEIE cuCTeMb! ypaBieHus (ACY). ABTOMaTH3NPOBAaHHBIE CUCTEMBI yrpaBieHus npennpustueM (ACYII)
(nousiTHeE, 321241, IPOTPAMMHBIE CUCTEMBI)

23. ABromarusupoBaHHble cucTeMbl yrpasieHus (ACY). ABToMaTU3MpOBaHHbIE cUCTEMBI yripasiieHus: komnanuei (ACYK)
(monsATHE, OIIEHKA Ka4ecTBa PabOTEHI, 3a1a9H)

24. ABromaTtH3upoBaHHBIe o0ydatomue cucteMsl (AOC)

(uenb, BO3MOKHOCTH, TPEHAKEPHBIC KOMILIEKCHI, BUPTYaJIbHOE IPOU3BOICTBO, PEIKIUMBI O0OYUCHUS )

25. TlepeyncnuTh ¥ MOSICHUTH Ha3HAYEHUE U OCHOBHBIC (yHKIMH TraceMode.

26. [1oACHUTH aNTOPUTM HOBBIIIECHHS JOCTOBEPHOCTH BXOJHOH MH(OPMAIIH TI0 aHAJIOTOBBIM KaHAJIaM.

27. T1oSICHUTB aJArOpUTM MOBBIIIEHHUS JOCTOBEPHOCTH BXOIHON HH(OPMAIMK IO AUCKPETHBIM KaHaIaM.

28. T1osICHUTh METOUKY NEPEKIIOUEHUS Ha PE3EPBHBII KaHaI.

29. IlepeuncnnTs OCHOBHBIC (DYHKITMH TEXHOJIOTHUECKOI CHTHAIM3AIIHH.

30. [TossICHUTH UHTEIUIEKTYaTbHYIO COCTABIISIONIYIO TEXHOJIOTHYECKOH CUTHAIN3AINH, PeaTU3yeMyl0 Ha MUKPOIIPOIIECCOPHOMH
TEXHUKU.

31. INosicHUTH PabOTy aBTOMATH3NPOBAHHOI CHCTEMBI YIPaBICHNS ITyCKOM M OCTAHOBOM TPYITIHI IEHTPOOESKHBIX HACOCOB B
cucTeMe 000pOTHOTO BOOCHAOKEHHS.

32. Oco0EHHOCTH TMOJIyYEHHUSI CTATUCTUYECKON MOJIEIH.

33. OcoOEHHOCTH TMOJTyICHHUST THHAMUYIESCKONH MOJIEIH.

34. TlosicanTs, 4TO 0003HaUatoT cokpamienuss CAP, ACY TII, ACVII.

11. [TosicHUTH OCHOBHBIE BO3MOKHOCTH nakeTa Mathcad.

35. TlosicHUTh IpUHLUT Pab0Thl KOMOMHUPOBAHHOTO PETYIATOPA.

36. [TosicHUTE OCHOBHBIE KOMaH/IBI TEKCTOBOTO penakTopa WORD (miepekpécTHBIE CCBUIKH, CIIUCOK, (POPMHUPOBAHUE OTJIABIICHHS,
BCTaBKa PHCYHKOB, (popmaTupoBaHue. ..). [IonTBepauTh Ha IpUMepax.

37. IlosicHuTh Ha puMepe apyxecTBeHHbI HMI.

38. IIpuBecTy METOBI 3AIUUTHI OT HECAHKLIMOHUPOBAHHOIO AOCTYIIA B CUCTEMY.

5.2. Tembl NMCBMEHHBIX padoT

KonrtpospHas padota Nel (cormacHo BapuaHTy)

1) CocraBieHne IPOrpaMMBI IS TEXHOJIOTHIECKOT0 pacdeTa THAPOANHAMUYECKOro 000pyoBaHus (110 HHAUBHIYATEHOMY
3aJJaHUIO)

2) CocTaByieHnE TIPOrPaMMBbI ISl TEXHOJIOTHYECKOTO pacyeTa MEXaHHYeCKOro 000pyoBaHus (10 UHIMBUIYaIEHOMY
3aJTaHUIO)

3) CocraBneHne MporpaMMBbI ISl TEXHOJIOTHIECKOT0 pacdyeTa TeIIOBOr0 000pyAoBaHUs (110 MHAWBUAYAIFHOMY 3aJaHHIO)
4) CocraBieHre NporpaMmbl Il TEXHOJIOIMYECKOT0 pacueTa MaccoOOMEHHOroo00pyaoBaHus (10 MHAUBUIYATbHOMY
3aJTaHUIO)

5) CocraBieHne MPOrpaMMBI IS TEXHOJIOTHIECKOTO pacdeTa XMMHYECKOT0 000pyaoBaHUS (110 WHAWBUIYAIEHOMY
3aJJaHUIO)

6)  CocraBneHue NporpaMMbl ISl TEXHOJIOTHYECKOTO pacyeTa OMOTEXHOIOTHYECKOTro 000py10BaHusl (110 MHANBHIAYILHOMY
3aJTaHUIO)

7)  CocraBieHne IporpaMMBI U TEXHOJIOTHYIECKOTO pacdeTa HepTeXUMHIECKOT0 000pyR0BaHus (110 HHIUBHIYAIbHOMY
3aJIaHUI0)

5.3. ®oH/ OLIEHOYHBIX CPEACTB

PaGouast nporpamMma JUCIMILTMHBI o0eciedeHa (POHIOM OLIEHOUHBIX CPECTB JUIS IPOBEACHHUS BXOIHOTO, TEKYIIETO KOHTPOIIS
IIPOMEKYTOYHOM aTTeCTalllu.

5.4. IlepevyeHb BU/I0B OLICHOYHBIX CPEACTB

TuroBkIe 3a1aHUs TS TIPOBEICHHS JIaDOPATOPHBIX, KOHTPOJIBHBIX PA00T, KOHTPOIBHBIE BOTIPOCH! IS OTYETa JIAOOPaTOPHBIX
paboT, KOMIUIEKTHI TECTOBBIX 3aJaHUI, BOIPOCHI K 3a4ETy U IK3aMEHY.

6. YHEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCHUIIVIMHBI (MO Y JIs)

6.1. Pexomenayemasi imTeparypa

6.1.1. OcHoBHasi JuTEpaTypa

ABTODBI, COCTAaBHTEIIN 3arnaBue W3pnatensctBo, rox | Komma-Bo
JI1.1 | Mroppeii K. Microsoft Office 2003. HoBble roOpr30HTHI Cankr-IlerepOypr: 1. U3,
[Turep, 2004
JI1.2 | Oxop3uH, B. A. KommprotepHoe MonenmpoBanue B cucteme Mathcad: yaebroe M.: ®unaHChH 1 10
rmocooue cratuctuka, 2006
JI1.3 [Asmiok, O. A., [u np.] |HHbOpMAIOHHEIE TEXHOIOTUH B IPO(HECCHOHATHHON Bounrorpan: 5
nesitenbHOCTH. KoHCneKT aekuuid: yuebHoe mocodue BonrI'TY, 2014




ABTOpBI, COCTaBUTENN 3arnaBue WznatensctBo, rog | Komua-Bo
JI1.4 |IIssBuenko, T. A. ABTOMaTH3UPOBAaHHbIE HH(OPMAIIHOHHO-YIIPABIAIONINE CII6. [u op.] : 91 U3J.
cuctemsl ¢ npumeHeHreM SCADA-cucremst TRACE MODE Jlans, 2015
[DnexTpoHHBIN pecypce] : yaeOHOe mocodue -
https://e.lanbook.com/book/67468
6.1.2. Jlono/iHUTEIbHASA JIUTEPaTypa
ABTOpBI, COCTaBUTENU 3arnaBue W3natenscro, rog | Komuu-Bo
JI2.1 | CeBactbsHoB bopuc MukponpoueccopHoe yIpaBiIeHUE 3aABUKKAMH, Mocksa: 9I1. U31.
I'eoprueBuu pacnpenensiouMMy TOTOKH XXUIKOCTH win rasa: "[Ipudopsl u Hayuarexnutuznar,
CUCTEMBI. YTIpaBJeHHE, KOHTPOJIb, AruarHoctuka", 2008, Ne10 2008
JI2.2 [ CeBactrsiHOB Boprc ITpoexTHpoBaHHE MUKPOIIPOIIECCOPHBIX CHCTEM YIIPABICHUS Bonrorpan: L. U311,
I'eopruesuu BonrI'TVY, 2009
JI2.3 | Kabmnos, B.®. u np.] HNudpopmanmoHHbIE TEXHOIOTHH B pa3pabdOoTKe U B IPOU3BOACTBEe | Bonrorpan: 5
9J1aCTOMEPHBIX MaTepuaio: MoHorpadus BoarI'TY, 2009
JI2.4 | Eroposa H.E., WHpopMamoHHBIE CUCTEMBI U TEXHOJIOTUU Bounrorpan: 5
Koctukosa A.B. BonrI'TY, 2014
6.1.3. Meroguueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue WznarensctBo, roa | Komuu-o
JI3.1 |CaBuenko Banentuna |Microsoft PowerPoint. PazpaboTka MynbTHMeTUIHBIX Bosrorpan: 371. U3.
®denopoBHa Ipe3eHTalui: Meronuueckue yka3aHus BonrI'TVY, 2010 N roc.per.
JI3.2 |IIuburosa H.B., JlaGopaTopHBIi MPAKTHKYM II0 ITPOTPAMMHOMY 0OECTICUEHHIO Bounrorpan: 5
u6uros U.C., Kerar |cucrem ymnpapieHus BonrI'TY, 2013
JLB.
JI3.3 | lIuburtoBa H.B., JlabopaTopHbIi PAKTHKYM KOMIIBIOTEPHBIM TEXHOJIOTHSIM Bonrorpan: 5
IlIu6urtos H.C., BoarI'TY, 2014
Hosuxos A.E.
JI3.4 |Ywuumnuh, A. A., WHTerpupoBaHHbIe CUCTEMBI IPOEKTUPOBAHNUS U YIPABICHUS. Bonrorpan : 91. U3 1.
CrynenukuH, A. B. JlaGopatopHbIlii ipakTHKYM B cucteMe Trace Mode 5 BoarI'TY, 2007
[OnexTponHEI pecypc] : mabopaTOPHBIA IPAKTUKYM -
http://library.vstu.ru
JI3.5 | Crsoxun, B. H. Pemenune nnxenepubix 3aaa4 B MathCad [OnexkTpoHHBII Bonrorpan: 9JI. U3,
pecypc]: MmeToandeckue ykaszanus - http://library.vstu.ru Bonr['TVY, 2015
6.2. Ilepevyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO¥ ceTu "UHTepHeT"
D1 | DOnekrtponnas oubmuorexa BITN (prumman) Bonr['TVY: http://library.volpi.ru/csp/library/StartPage.csp
22 | DnekTpoHHO-0MONMMOTEYHAs crcTeMa Bonr[ TV http://library.vstu.ru
6.3.1 Ilepeuenb MPOrpaMMHOro odecredeHunst
7.3.1.1 | MS Windows Server Standard 2003
7.3.1.2 | Topmucka Microsoft Imagine Premium
7.3.1.3 [ID df8605e9-c758-42d6-a856-ac0ba9714cc4
7.3.1.4 | CyomunensnonnsIit norosop Ne Tr000150654 ot 07.07.2017r. (moamucka Ha 2017-2018rT)
7.3.1.5 | Cyomuuensunonnsiii goroop Ne KMC-193-2016 ot 25.04.2016r. (moamucka Ha 2016-2017rr)
7.3.1.6 | CyonuuensznonHsiid jorosop Ne KUC-108-2015 ot 07.04.2015r. (moanucka Ha 2015-2016rT)
7.3.1.7 | Cyonuuensunonnslii goroop Ne  KMC-099-2014 ot 08.04.2014r. (moanucka Ha 2014-2015rr)
7.3.1.8 | Cyonmuuensnonnslii gorosop Ne Tr018575 ot 01.04.2013r. (moxmucka Ha 2013-2014rr)
7.3.1.9 | MS Windows 7
7.3.1.1 | Toamucka Microsoft Imagine Premium
0
7.3.1.1 {ID df8605e9-c758-42d6-a856-ac0ba9714cc4
1
7.3.1.1 | Cyomuuensunonnstii gorosop Ne Tr000150654 ot 07.07.2017r. (moamucka Ha 2017-2018rr)
2
7.3.1.1 | Cyonuuensnonnslii goroop Ne KMC-193-2016 ot 25.04.2016r. (moxnucka Ha 2016-2017rr)
3
7.3.1.1 | Cyonuuensunonnstii goroBop Ne KMC-108-2015 ot 07.04.2015r. (moanucka na 2015-2016rr)
4
7.3.1.1 | Cyonuuenszuonnsiii gorosop Ne  KMC-099-2014 ot 08.04.2014r. (moanucka va 2014-2015rr)
5
7.3.1.1 | Cyonmuuensnonnstid goroop Ne Tr018575 ot 01.04.2013r. (moxmucka Ha 2013-2014rr)




7.3.1.1 | MS Office 2007 JInuensus Ne42095897 ot 25.04.2007 (6eccpounast)
7
7.3.1.1 | MS Office 2003 JInuensus Ne41449069 ot 25.04.2007 (6ecpounast)
8
7.3.1.1 | MS Visual Studio 2010
9
7.3.1.2 | TToanucka Microsoft Imagine Premium
0
7.3.1.2 |ID df8605e9-c758-42d6-a856-ac0ba9714cc4
1
7.3.1.2 | CyomuuensuonnsIit norosop Ne Tr000150654 ot 07.07.2017r. (moamucka Ha 2017-2018rT)
2
7.3.1.2 | CyomuuensnorHsIi norosop Ne KMC-193-2016 ot 25.04.2016r. (moammcka Ha 2016-2017rT)
3
7.3.1.2 | CyommnensnornsIit norosop Ne KMC-108-2015 ot 07.04.2015r. (moxmucka Ha 2015-2016rT)
4
7.3.1.2 | Cyonmuuensnonnstii goroBop Ne  KHC-099-2014 ot 08.04.2014r. (moanucka Ha 2014-2015rT)
5
7.3.1.2 | Cyonuuensnonnslii gorosop Ne Tr018575 ot 01.04.2013r. (moxmucka Ha 2013-2014rr)
6
7.3.1.2 | CoDeSys 2.3 (cBobonnoe I1O https://www.codesys.com/the-system/licensing.html );
7
7.3.1.2 | Codesys v3.4 (cBoboanoe ITO https://www.codesys.com/the-system/licensing.html );
8
7.3.1.2 | VisSim 5.0 (memoBepcusi ¢ OrpaHUYECHUSIMH );
9
7.3.1.3 | AutoCAD 2015
0
7.3.1.3 | CBoOOMHAs akaqeMUIecKast JTUIICH3US
1
7.3.1.3 | AVR Studio 4 (ceo6omuoe I1O http://www.atmel.com/Images/as5Sinstaller-stable-5.1.208-readme.pdf);
2
7.3.1.3 | LTspice IV (cBoboanoe I1O http://www.linear.com/designtools/software/#LTspice);
3
7.3.1.3 | Keil uVision 4 (cBob6onuoe I1O https://www.keil.com/download/license/);
4
7.3.1.3 | STM32 ST-LINK Utility (cBobonnoe I1O http://www.st.com/en/development-tools/stsw-1ink004.html);
5
7.3.1.3 | KOMITAC 12 LT (cBo6oanoe ITOttp://kompas.ru/source/pdf/license/2014 - licenseKOMAS-3D-LT.pdf );
6
7.3.1.3 | TRACE MODE 6 (cBo6oanoe ITO http://www.adastra.ru/products/overview/licence/ )
7
7.3.1.3 | PC WORX Express (cBobomHoe T10 https://www.phoenixcontact.com)
8
7.3.1.3 | Cpensl pa3paboTKi
9
7.3.1.4| QT Creator https://info.qt.io/download-qt-for-application-development?hsCtaTracking=f6495db3-4dd2-4b8a-a3d6-
0]13842d799¢11%7C742dale6-34a8-4094-9326-675804775cfe;
7.3.1.4 | UacopmarionHO-crIpaBouHas cucteMa ["apanT 6e3 orparndenuii JloroBop o B3auMHOM coTpyraudectse Ne43/35/2001C
1|{or 05.03.2001r.;
7.3.1.4 | UacopmarmonHo-cripaBouHas cucteMa Koncynsrant-Ilntoc 6e3 orpanndenuii JJoroBop o COTpyJHUYECTBE OT
2101.03.2004;
7.3.1.4 | 1C Ilpennpusitue 7.7 Per. Homep 4401879;
3
7.3.1.4 | Embarcadero RAD Studio 2009 JIunien3us Nel10375
4
7.3.1.4 | Akt npuema-niepeaauu Ne34 ot 05.08.2010 r.




7.3.1.4 | MS Visio Premium 2010

7.3.1.4 | Topmucka Microsoft Imagine Premium

7.3.1.4 | ID df8605e9-c758-42d6-a856-ac0ba9714cc4

7.3.1.4 | CyonuuenszuonHsiid joroop Ne Tr000150654 ot 07.07.2017r. (moanucka Ha 2017-2018rr)

7.3.1.5 | Cyomuuensunonnsiii goroop Ne KMC-193-2016 ot 25.04.2016r. (moamucka Ha 2016-2017rr)

7.3.1.5 | CyomunensnonHsIi orosop Ne KMC-108-2015 ot 07.04.2015r. (moxnucka Ha 2015-2016rT)

7.3.1.5 | Cyomuuensunonnstit noropop N KMC-099-2014 ot 08.04.2014r. (moamucka Ha 2014-20151T)

2
7.3.1.5 | Cyonmuuensnonnstii goroBop Ne Tr018575 ot 01.04.2013r. (moxmucka Ha 2013-2014rr)
3
7.3.1.5 | Deductor Academic v5.2(cBoboxHoe ITO mms 06pa3oBaTeNbHBIX YIPEKACHHN);
4
7.3.1.5 | Gpgdwin (2.2.6) coboanoe I10 https://www.gpgdwin.org/;
5
7.3.1.5 | Oracle VM Virtual Box 4.3.10 cBo6onnoe I1O https://www.virtualbox.org/
6
7.3.1.5 | Pascal ABC.Net cBobozanoe I1O http://pascalabc.net/;
7
7.3.1.5 | OpenOffice 4.1.1. cBoboanoe I10O https://www.openoffice.org/ru/why/index.html
8

6.3.2 IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | DnekrponHO-O0nbIMOTeUHas cuctemMa Bonr' TY: http:/library.vstu.ru

7.3.2.2 | DnekTpoHHO-O0MOIMOTeUHas cucTeMa Jlanb: www.e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 | [TomeneHuUs 171 TPOBEACHHUS JTEKIIMOHHBIX,JA00PATOPHBIX 3aHATHH YKOMIUICKTOBAaHBI HEOOX0IMMOM
CHeUaTH3UPOBAHHON ydeOHOM MeOebio, yueOHOH JOCKON M TEXHUYECKHMHU CPEICTBAMU JUIA IpeICTaBIeHHs yueOHOM
nHpopmannu crynentam. A-29 Tlnasmennas manens 421G, 1 cepsep

7.2 | 10 komnbroTepoB KoMmbioTepHast c€Th ¢ BO3MOXKHOCTBIO TIOAKIIOUEHHUS K ceTu «IHTepHeT» 1 obecnieueHrneM JOCTyma B
3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBbHYIO CPEy.

731.

8. METOANYECTKHE YKA3AHUSA JJIS1 OBYYAIOIIIUXCA IO OCBOEHUIO JUCHHUIIJIMHBI (MOAY JIS)

OCHOBHBIMH BHJIAMH 3aHATHH 10 JUCUHUIIMHE SIBISIIOTCS ayAUTOPHBIC 3aHITHUL: JISKIIUH U JTaD0PAaTOPHbIE 3aHATHS, a TAKXKE
caMocCTosATebHas paboTa CTyIeHTa.

KoncnekrupoBaHue JIeKIMi peKOMEHAYETCS BECTH B TETPAaN, KaXKIBII JTUCT KOTOPOH MOXET UMeTh 1o (4-5 cM) s
JIOTIOJIHUTENBHBIX 3aIIMCEH.

B xoHcMekTe peKoMeHIyeTCs 3alUChIBATh TEMY U IUIaH JEeKLU, peKOMEHyeMyIo TUTepaTypy K TeMe. B KoHcIekTe 10CI10BHO
PEKOMEHIyeTCs 3alUCHIBATE TOJIBKO ONPEISIICHNs IIOHATHH, KaTeropHil U T.11. IHOE U3II0’KeHHOE JIEKTOPOM JIOJDKHO OBITH
3aIlCaHO CBOMMH CIIOBaMH. PekoMeHIyeTcs BEIpaboTaTh U HCIOIB30BATh JOMYCTHMBIE COKPAICHHsI HanboJee pacpoCcTpaHEHHBIX
TEPMHUHOB U NOHATHUH.

PexomeHayeTcst U3y4uTh U 0TpabOTaTh MPOCTyLIaHHbIE JIEKIHH , JOMOIHATh MaTepHai U3 IPyruX HCTOUHHUKOB.

JlabopaTopHBIE PabOTHI

JlaGopatopHbie 3aHATHS NPEHA3HAYCHBI JJIs 3aKPETUICHUS 3HAHUH, TTOMYIESHHBIX 00YJaIOIIMMHUCS IIPH OCBOCHUU TEOPETHUECKOTO
MaTepuana. B xome npoBeneHus 1abopaTopHON pabOTHI HCITOIB3YIOTCSI METOMYECKIE YKa3aHUs 10 TUCIIUTUIAHE.

CamocrosrenbHas padora

Ocoboe MecTo cpeay BUIOB CaMOCTOSATETbHON pabOThI 3aHUMAET paboTa ¢ IUTEPaTypo, 2EKTPOHHO-ONOIMOTEUHBIMH PECYpCaMuU
¥ NH(QOPMALMOHHO-CIIPAaBOYHBIMHI CUCTEMAMH, SBIISIOIINECS OCHOBHBIMU METOJAMH CAMOCTOSTEIEHOTO OBJIA/ICHUS 3HAHHAMH.

CaMOKOHTpOIIb




CaMOKOHTpOJ'IB SHBHHfI, NOJIYYCHHBIX YJalllUMUCA ITPU U3YYCHHUU Pa3JACiOB (OCBOGHI/Ie TCOPECTUUYCCKOI'O MaT€puaia, BbIIIOJIHCHUC
MPAKTUYCCKUX SaHaHHﬁ) PEKOMCHAYCTCA OCYIICCTBJIATH C IOMOIIBIO OLICHOYHBIX CPCIACTB ((KOHTPOJ'[BHLIG BOIIPOCHD» U «TecToBBIC
BOIIPOCHD), IPEICTABJICHHBIX B CDOH)IG OLCHOYHBIX CPCIACTB.

MeTtoaudeckue PCKOMEHOAUU 110 06yqum0 JIAL € OrpaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBbS U UHBAJINIOB

CTyneHTsI C OrpaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbSl HIMEIOT CBOH CHEeU(pHUIEcKHe 0COOCH-HOCTH BOCIIPUATHS, TepepaboTku
Mmarepuaina. [Tonbop 1 pazpaborka yueOHBIX MaTepHAJIOB JUIsl TAKMX CTYACHTOB IPOU3BOIAUTCS C YUETOM TOTO, YTOOBI
MPEIOCTABIATE 3TOT MaTePHal B Pa3IMYHBIX (hOpMax TaK YTOOBI HHBAIHIBI C HAPYIICHISIMH CITyXa TOJTy9aTd HHPOPMAIIHIO
BU3YyaJIbHO, C HAPYIICHUSAMH 3pe-Hus - ayauansHo. [IpexycMoTpeHo B cirydae He0OXOAMMOCTH CO3/IaHHE TEKCTOBOI BepCHH
1r000T0 HEe-TeKCTOBOT0 KOHTEHTA ISl €70 BO3MOXKHOT0 IPeo0pa3oBaHys B albTepPHATUBHbIE ()OPMBI, YIOOHBIE JUIS Pa3IUYHBIX
THI0JIB30BATElICH, AIbTEPHATHBHYIO BEPCHIO MEANAKOHTEHTOB, BO3MOXKHOCTh MAaCIITA0NpPOBa-HUs TEKCTa U N300pakeHUit 6e3 moTepu
Ka4ecTBa, JOCTYITHOCTh YIIPABJICHH KOHTCHTOM C KJIABHATYPHI.

OcobOeHHOCTH MPOBEACHUS TEKYyIIeH 1 IPOMEKYTOUHOM aTTeCTAIUU JUIS JIUI C OTPAaHHYCH-HBIMU BO3MOXKHOCTSIMU 3/I0POBBS U
UHBAJIUIOB

Jis ocymiecTBICHNS TPOIEAYpP TEKYIIETO0 KOHTPOIIS YCIIEeBAEMOCTH M IPOMEKYTOYHON aTTeCTa-IINN YKa3aHHBIX 00yJaroIuXcs
co37af0TCsl (POHIBI OLIEHOYHBIX CPENICTB, aJaTHPOBAHHBIE [T HHBAJIN-JOB U JIUI] C OTPAHNYCHHBIMHI BO3MOXKHOCTSIMH 3[J0POBBS U
MO3BOJISIONIIE OLEHUTH JOCTIKEHNE UMH 3a-TIJIaHHPOBAHHBIX B OCHOBHOI 00pa3oBaTeIbHON MporpaMme pe3ynbTaToB 00yueHUS U
ypoBeHb CHOPMHU-POBAHHOCTH BCEX KOMIIETCHIIHH, 3asIBICHHBIX B 00pa30BaTelIbHOMN ITporpaMme. Takue OLEeHOYHBIE CPe-CTBA
CO3JafOTCS IO Mepe HEOOXOIMMOCTH € YIETOM Pa3INYHBIX HO30JI0THi. DopMa MpOBEAEHNS TEKy-IIeH aTTeCTaIluH YIS JIUIT C
OrpaHUYIEHHBIMU BO3MOXHOCTSIMU 30POBbS U HHBAINIOB YCTAHABIMBACTCSA C yI€TOM WHIUBHUIYATbHBIX MICUXO(PHU3UIECKUX
ocobeHHoCTEH (YCTHO, TMCHMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B popMe TecTrpoBaHus U T.11.). [Ipu HeoOxogumocTi
TaKUM CTyIEHTaM 00ECIIeYNBAIOT-CSI COOTBETCTBYIOIINE YCIOBHS IIPOBEICHNS 3aHATHH M aTTECTAIHH, B TOM YHCIIE
MPETOCTABISAETCS JO-TIOJTHUTEIFHOE BPEMsI IS TOJTOTOBKH OTBETa HA 3a4YeTe MM 3K3aMCHE.




