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MMPOI'PAMMA

BCTYNUTEIBLHOTO UCTIBITAHUs JUIs ocTynarouux B 2017 rony B acnupantypy
Ha HalpaBJieHUE MOArOTOBKU
27.06.01 YnpaBJ/ieHre B TEXHHYECKHX CHCTEMAaX
0 MPoPHIIAM
27.06.01.01 CucremHBIii aHAJM3 U yIIPaBJeHHe B TeEXHHMKe H T€XHOJIOTHAX
27.06.01.02 ABTOMATHU3UPOBAHHOE YIIPaBJICHHE TEXHOJOTHYEeCKMMH MPOLeccaMy U IPOU3BOACTBAMHU
27.06.01.03 MaTtemMaTu4eckoe MOAETMPOBAHHE B YIIPABJICHUH TEXHUYECKMMH CHCTEMaMH
27.06.01.04 CranaapTu3anus U ynpapJjeHHe Ka4eCTBOM NPOAYKIHH
27.06.01.05 UudopManmoHHO-U3MepUTEIbHbIE U YIIPABJIAOIIHNE CHCTEMbI

IHNEPEYEHbB BOITPOCOB 110 HAITPABJIEHUIO TIOAT'OTOBKHA
27.06.01 YnpaBJ/ieHre B TEXHHYECKHX CHCTEMAaX

CucTeMHBIH MOAX0T U CUCTEMHBIN aHaIu3. XapaKTepUCTHKA CII0KHBIX CUCTEM.
ArperatuBHbie cuctemMbl. CTpYKTYpHBIHM aHaJIN3 arperaTuBHBIX CUCTEM.
AHanu3 ¥ CUHTE3 B CUCTEMHBIX HCCIIE0BAHUSX.
KomnerorepHoe MoienupoBaHue Kak HHCTPYMEHT peajin3alii CUCTEMHOIO aHaJIu3a.
AHanu3 TEXHUYECKUX CUCTEM CPEACTBAMM MOJEIUPYIOIIEH MPOTpaMMBl.
OcHoBHbIE IOHATUS cUCTEM ynpaiieHus. O0beKT ynpasieHus. Cucrema yrnpapieHUs.
OcHoBHbIE IPUHLIUITBI yTIpaBiaeHUsl. OCHOBHBIE BUJIbI CUCTEM YIIPABJICHUS

8. MaremaTuueckoe OIKMCAaHUE JJIEMEHTOB CHUCTEMBbl YIPAaBICHUS M MHOTOMEPHBIX OOBEKTOB
yIpaBieHUs IO CIOCO0Y «BXOA-BBIXO)

9. Cnoco6 onucaHus 3JI€MEHTOB CUCTEM YIIPaBJICHHUSI 1 MHOTOMEPHBIX 0OBEKTOB YIIPABICHUS METOJIOM
MPOCTPAHCTBA COCTOSTHUI

10. Ilepemennsle coctosiHuA, IIpocTpancTBO coctosanmii. Pa3oBbie nepeMeHHble Pa30BOE MPOCTPAHCTBO.
YpaBHEHHE COCTOSTHUSA

11. Dranel OCTPOECHMSI U UCCIIEIOBAHUS MOJIEIIEH.

12. Metoasl uaeHTUPUKAIIUN MOJIeNIel JMHAMUYECKUX ITPOLIECCOB.

13. Metozabl uaeHTUPUKAIIUN MOJIeNIeH CTallMOHAPHBIX IIPOLIECCOB.

14. ArperaTtuBHbIN NOJX0A K MOJETUPOBAHUIO CIOXKHBIX CUCTEM.

15. Oco0GeHHOCTH MOJIEUPOBAHUS CUCTEM MAacCOBOTO 0OCITYKUBAHMUSL.

16. Knaccudukanus cpeacts usmepeHuit. MeTo 1l u3MEpEeHHiA.

17. OcHOBHBIE U IOTIOJTHUTENbHBIE IOTPEIIHOCTH CPEACTB U3MEPEHUH.

18. IloBepka u kanmuOpPOBKaA CPENICTB U3MEPEHUI.

19. MerpoJsiornueckast aTTecTalus CpeiacTB U3MEPEHUM.

20. Merposoruueckoe obecrieueHue NporU3BOACTBA.

21. Metoapl M TEXHMYECKHE CPEACTBA KOHTPOJIE M HCHBITAaHUA WH(GOPMAMOHHO-U3MEPUTEIbHBIX
CUCTEM.

22. Texuuyeckue cpeacTBa UHPOPMAIMOHHO-U3MEPUTENIBHBIX CUCTEM.

23. Cuctemsbl ynpaBieHus1 0a3aMu TaHHBIX.

24. be3omnacHOCTb U 3a1uTa MHQOPMAIMKU B KOMIIBIOTEPHBIX CUCTEMAX.

25. AnnapaTHble cpecTBa HH()OPMALIMOHHO-YIIPABIISIIOIINX CUCTEM.

Nk wd =



OI'BOY BO «TT'TY» [Ipuem 2017 Bricuiee o6pazoBanue [Iporpammebl actiupaHTypsl
IHNEPEYEHbB BOITPOCOB 110 ITPOPUJIIO IOAI'OTOBKH
27.06.01.01 CuctemHBIii aHAJM3 U yIIPpaBJeHHe B TeXHHMKe H TeXHOJIOTHAX

1. Meronosornyeckre NpUHIMIBI U 33/1a44 CUCTEMHOI'O aHAJIM3a B TEXHUKE U TEXHOJIOTUSX.

2. Cucrembl U 3aKOHOMEPHOCTU MX (YHKIHMOHHUPOBAHUS U Pa3BUTHS. OCHOBHBIE ATAlbl KU3HEHHOTO
LAKJIA CJI0)KHOW TEXHUYECKON CUCTEMBI.

Monenu u kinaccuuKalys CUCTEM B TEXHUKE U TEXHOJIOTUSIX.

Mopenu u METOIbI IPUHATHSL PELICHU.

[TocTanoBka, kitaccuuKalys U dTarnbl PeLISHHUs 3a1a4 IPUHATHS PEILICHU.
DKCHEepTHBIC MPOIEAYPHI. 3a/1a4u OIEHUBAHMUSI.

Anroputm skcniepTussl. MeTo 11 00paboTKU SKCIEPTHON HHPOPMALIH.

8.  Meroab! popMHpOBaHUSI HCXOJHOTO MHOXECTBA albTepHATHB. Mopdosornueckuii aHaanu3 CUCTEM B
TEXHHUKE U TEXHOJIOTHUSX.

9. Meroasl MHOTOKPUTEPUAJIBHON OLICHKM aJIbTEPHATHB B TEXHUKE MW TEXHOJOTHIX. PyHKIUA
IIOJIE3HOCTH.

10. Ilpunsatue KOIEKTUBHBIX pemieHuil. CoOBpeMeHHbIe KOHLENIUU TPYIIIOBOro BbIOOpA.

11. Mogenu u MeToNbl NPUHATHSA pELIeHUH Npu HedeTkol uHpopmanuu. Hederkue MHOXKecTBa.
OcHOBHBIE OIpeNeIeHHs U ONepaluy HaJl HEYeTKUMHU MHOKecTBaMu. HeueTkoe MoaenupoBaHue B TEXHUKE U
TEXHOJIOTUSIX.

12. Urpa xax mojnenb KOHGIUKTHOW cutyaruu. Knaccudukauus urp. Marpuunblie, KoornepaTUBHbIE U
nuQdepeHnrnaibHble UTPHI.

13. OnTUMHU3aLMOHHBIN MOAXOA K MpodjieMaM YOpaBJIEHHWS U TPUHATHS pEHIeHUH B TEXHUKE MU
texHosyorusix. @opmbl 3amMcu 3amad  MaTeMaTUYeCKOro mporpamMupoBanus. Kiaccuduxanus 3anau
MaTeMaTHYECKOT0 IPOrPaMMHUPOBAHMSL.

14. TloctaHoBKa 3a7a4yul JIMHEWHOTO IporpaMMupoBanus. CTaHJapTHas U KaHOHUYECKask (POPMBbI 3aIUCH.
JlomyCTUMBIE MHOKECTBA M ONITUMAJIbHBIE PELICHUS 33]1a4 JINHEWHOIO MPOrPaMMHUPOBAHHSL.

15. YcnoBus  CymiecTBOBaHMSI M CBOMCTBA  ONTHUMAJIBHBIX  PEIICHWM  3aJadd  JIMHEWHOIO
nporpaMMmupoBaHusi. CUMILIEKC-METO/I.

16. IlocraHoBKa 3ahay HEIMHEWHOTO MporpaMMupoBaHus. JIOKaJbHBI M TJI00ANIbHBIA HSKCTPEMYM.
HeobOxonumelie ycrnoBus Oe3ycioBHOro skcrpemyma nuddepeniupyemsix ¢yHkiuil. Teopema o cemioBoit
TOYKE.

17. HeoOxonumbie ycioBusl sKkcTpemyma auddepeHuupyeMoil (YyHKIMM Ha BBIIYKIOM MHOKECTBE.
Teopema Kyna-Takkepa u ee reomeTpryeckast HHTEpIIpeTaLusl.

18. 3agaun 00 ycIOBHOM 3KCTpEMyME U METO]I MHOXuUTenel Jlarpanxka.

19. Knaccuduxanus metonoB 6e3ycioBHOM onTummuzanuu. CKOpPOCTH CXOJUMOCTH. MeTojbl mepBoro
nopsaka. ' paqueHTHpIE METOIBI.

20. Mertonas! Broporo nopsiaka. Meroa Hetotona u ero moaudukanuu. KBa3uHbIOTOHOBCKHE METOIBI.

21. IlocraHoBKa 3a/1lauM BBIIIYKJIOTO ITpOrpaMMupoBanusi. CBOWCTBA ONTHUMAaJIbHBIX PELIECHUI.

22. HeoOxoaumble ¥ JAOCTAaTOYHBIE YCIIOBUS 3KCTpeMyMa TuddepeHIupyeMoil BbIMYKIOW (YHKIUN Ha
BBIITYKJIOM MHOKECTBE U UX ITpuMeHeHne. Teopema Y 13aBbl.

23. OcCHOBBI TEOPHUH JABOMCTBEHHOCTH B BBIIYKJIOM IPOrpaMMHpoBaHuu. JInHelHOEe IporpaMMUpOBaHKe
KaK YaCTHBINA ciTydaid BBIMYKJI0TO. [loHsATHE O Hernankoi Beimykioi ontumusanuu. Cyoauddepenimar.

24. OcHOBHbIE NOJIXO/IbI K PELICHHUIO IKCTPEMaIbHBIX 3aJau ¢ orpannyeHusMu. Kitaccuukanus 3anad u
METOJI0B. MeTo1bl MpoeKTHpOBaHUs. MeToa MpoeKuny rpaaueHTa. Meros yClI0BHOIO TpaJueHTa.

25. Mertoapl cBeleHUs 3ajjad C OTPAaHUMYECHUSIMHU K 3a7ayaM Oe3yclIOBHOM onTHUMHU3aluu. MeToibl
BHEIIHUX U BHYTPEHHUX MITPadHbIX QYHKIUH.

26. KoMOuHMpOBaHHBINA METO MPOEKTUPOBAHUS U IITPaPHBIX PYHKIMH. MeTo1 CKOJIB3SIIEro JOIyCKa.

27. Metoapl M 3aJaud JUCKPETHOTO MPOrpaMMHPOBAHUS. 3alauyd IEJIOYHCIEHHOTO JIMHEWHOTO
IIporpaMMupoBaHus. Meroasl oTceueHus 1'oMopu.

28. Meroj BeTBell U rpaHull. 3ajadya o Ha3HaueHUsAX. Benrepckuil anroputM. 3ajayu ONTUMU3ALMU Ha
ceTsX u rpagax.

29. Meron IMHAMHYECKOTO MPOTPAMMHUPOBAHUA I MHOTOLIATOBBIX 3a/1ad IPUHATHS PELICHUN.
[Mpunnun ontumanbHOocTH bennmana. OcHoBHOe (yHKUMOHANIbHOE ypaBHEHUE. BbolumciuTenbHas cxema
METOJ1a AMHAMUYECKOTO ITPOrpaMMHUPOBAHUSL.

Nownbkw
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30. OcHOBHbIE MOHATHUS TEOPUU YIPABICHUS: 1€ U IPUHLIUIBI YIIPaBICHUS, JUHAMUYECKUE CUCTEMBI.
Maremaruueckoe omnucaHue OOBEKTOB YIPaBJICHUS: MPOCTPAHCTBO COCTOSIHUM, NepeaaTouyHble (yHKIUH,
CTPYKTYPHBIE CXEMBI.

31. OcHOBHbIE 3aJjaud TEOPUU YIPABJICHHUSA: CTAOMIIM3AlMS, CIEKEHHE, MPOrpaMMHOE YIpaBJEHUE,
ONTUMAJILHOE YIIpaBJIEHHE, IKCTPEMalIbHOE perynupoBanue. Kiaccuukanus cucteM ynpaBiieHuUs.

32. JluHaMHUYecKHEe U CTAaTUYECKHE XApaKTEPUCTHKU CHUCTEM YIPABJICHUS: IEpeXojHasi U BecoBas
GYHKIIMM W UX B3aUMOCBSA3b, 4YaCTOTHBIE XapaKTEpUCTUKU. THUIOBbIE JMHAMHYECKHE 3BEHbS U HX
XapaKTEPUCTHUKHU.

33. Ilonstue 00 yCTOMYMBOCTH CHCTEM YIpaBJIEHHA. Y CTONYMBOCTH 1O JIAmyHOBY, acUMOTOTHYECKas,
SKCIIOHEHIIMaJIbHAsl YCTONYNBOCTb.

34. YcroluMBOCTh JIMHEHHBIX cTalMoHapHbIX cucteM. Kputepun Jlsanynosa, Jlbenapa—Illumnapa,
I'ypBuiia, Muxaiinosa. Y cToiunBOCTh JIMHEHHBIX CUCTEM ¢ OOpaTHOM CBs3bI0: KpuTepuil HaiikBucTa.

35. KayecTBO mpoLIECCOB YIpaBJICHUS B JIMHEHMHBIX JMHAMUYECKUX cucTeMax. [loka3zarenn kayecTBa
MepEeXO0IHBIX IpoLeccoB. MeTo bl olleHKH KayecTBa. Koppekius cucteM ynpaBlieHuUs.

36. Meroapl cuHTe3a OOpaTHON CBSI3U. OJEMEHThl TEOpUU CTaOWIM3alUU. YIIPaBIISIEMOCTb,
Ha0JII0AaeMOCTh, CTAOMIN3UPYEMOCTD. JlyalIbHOCTh YIIPaBIsIEMOCTH U HAOJIFOTa€MOCTH.

37. AnanuTudeckoe KOHCTpyupoBaHue. HpaeHTudukanmus IUHAMHUYECKHX CHCTEM. OKCTpPEeMalIbHBIC
PEryIATOphl — CAMOONITUMHU3ALIUS.

38. Knaccuduxkanusi AUCKPETHBIX CUCTEM AaBTOMATUYECKOTO YIPABJICHUSA. YPABHEHHS] HMITYJIbCHBIX
CUCTEM BO BPEMEHHOM 00y1acTU. YpaBHEHUS PA30MKHYTBIX U 3aMKHYTBIX UMITYJIbCHBIX CUCTEM OTHOCHUTEIBHO
peleTyaThix QYHKUUH.

39. JuckpetHsie cuctembl. ZET-npeobpazoBaHue peuieTyaTbix QYHKIMM U €ro CBOMCTBaA.

40. Dnementsl Teopun Oudypkanuu. OCHOBHBIC BHJIBI HEIMHEHHOCTEM B CHCTEMax YIPABJICHHS.
MeTo1pl Hccie10BaHus IOBEIEHUS HEJIMHEWHBIX CUCTEM.

41. ABtoxosiebaHMsI HEIMHEHHBIX cucTeM, oToOpakeHue A. Ilyankape. OpOuTanbHasi yCTOWYHBOCTb.
TeopeMsl 00 ycTOHYMBOCTH IIpeeNbHBIX IUKIOB: AHIpoHOBa—BuTTa, Kenurca.

42. Knaccuduxaiusi onTUMaJIbHBIX CUCTEM. 33aa4d ONTHUMAaJIbHOTO yrnpasieHus. [IpuHuun makcumyma
[ToHTpsTHHA.

INEPEYEHbB BOITPOCOB 110 ITPO®UJIIO TOATI'OTOBKHA
27.06.01.02 ABTOoOMaTH3MpPOBaHHOE YIIPABJIEHHE TEXHOJOTMYECKMMHU MPOLeCcCAaMU M MPOU3BOACTBAMM

1. PerynsipHble curHaibl U UX XapakrtepucTtuku. OnpeneneHue peryispHoro curiaia. OCHOBHBIE THIIbI
perynspHbIX curaaios. [lepuoauueckue v HenmpepbIBHbIE CUTHABI.

2. MartemaTtuueckoe OINKWCAaHUE AaBTOMAaTUYECKHX CHCTEM. YpaBHEHHUS JUHAMHKA M  CTaTHKH.
Onpenenenre TMHEMHON CTallMOHAPHON CUCTEMBI.

3. Ilepexomubie mporecchl. Ilepexomgnas u BecoBas ¢ynkuuu. MuTterpan roamens. [IpeoOpazoBanmue
Jlanutaca. Ilepenarounas pyHKuus.

4. TunoBble TUHAMHYECKUE 3BEHbSI.

5. Obmass  xapakTepucTHka OOBEKTOB  CHCTEM  aBTOMATHYECKOro  ympaBieHHus. [IpuHuumbl
perynupoBanus. Knaccudukanus cucteM aBTOMAaTUYeCKOTO ympaBiieHUs. OCHOBHBIE CHOCOOBI COEAMHEHMUS
3BEHBEB.

6. TunoBbl€ 3aKOHBI PETyJIMPOBAHUSL.

7. YcTOWYUBOCTh JIMHEHHBIX cucTeM. [loHsTHEe ycToiumBOCTM M €€ ompeneneHue. OCHOBHBIE BH/IbI
ycroiunBoctd. HeoOxoaumoe ycioBue yCTOMUNBOCTH.

8. AnreOpanueckuil Kputepuil ycToHuuBOCTH. YacTOTHBIE KPUTEPUHN YCTOUUUBOCTH.

9. YcroliuuBble U HEYCTONUNBBIE 3BEHbsSI U coeluHEeHHs. CHUHTE3 YCTOMUUBBIX CUCTEM.

10. Ormenka 3amaca ycTOMYMBOCTH. AHAJIN3 CUCTEM Ha 3arac yCTOMYHUBOCTH.

11. HMccnegoBanue kadecTBa MpoueccoB peryanpoBanus. [lokazaTenu kauecTsa.

12. OcHOBHBIC TUIIBI HEJIMHEUHBIX CUCTEM M XapaKTEPUCTHUK.

13. Atoxosiebanusi. MeTo1 TOUEUHBIX TpeoOpa3oBaHUM.

14. Metonpl TMHEapU3aLUU HEJIMHEWHBIX CUCTEM.

15. ABtokosiebanus. MeTo rapMOHHYECKOTO OaaHca.

16. YcroitumBoCTh B MajioMm, 0oJibiioM u 1iesioM. [lepserit meton JismynoBa. Bropoit meton JlsmyHoBa.

17. OcHOBHbIE OHATHS UHTETPUPOBAHHON CHCTEMbI YIIPABICHUS
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18. CocTaB UHTErpUPOBAaHHON aBTOMATU3UPOBAHHOW CUCTEMBI YIIPABJICHUS
19. IlpuHOHIBI DOCTPOEHUS HHTErPUPOBAHHBIX CUCTEM YIIPABJICHUS
20. OcHOBHBIE CTa/IMU CO3/AaHUS UHTEIPUPOBAHHOIN aBTOMATU3UPOBAHHOMN CUCTEMBbI YIIPaBICHUS
21. Opranuzanus NpoeKTUPOBAHUSI MHTEIPUPOBAHHON aBTOMATU3UPOBAHHON CUCTEMBI YIIPABIICHUS
22. ABTOMaTH3HMPOBAHHBIE CUCTEMBI YIPABJICHUS TEXHOJOTHYECKUMHU MPOLECCAMHU
23. ABTOMAaTH3MpPOBAaHHBIE CUCTEMBI YIIpaBICHUS THOKUMHU IPOU3BOJCTBEHHBIMU CUCTEMAMHU
24. ABTOMAaTH3MPOBAHHBIE CUCTEMBI YIIPABICHUSI IPEANPUATUAMU
25. ABTOMaTH3MpOBAHHAs CHUCTEMA TEXHOJIOIMYECKOM IMOATOTOBKHU IPOU3BOACTBA

INEPEYEHbBb BOITPOCOB 110 ITPO®UJIIO IMTOAT'OTOBKHA
27.06.01.03 MaremaTuveckoe MOACJUPOBAHNE U ONITUMHU3ALMS B TEXHUKE M TEXHOJIOTHAX

1. O0mue mnoHATHS: MaTeMaThyeckas MOJENb, alIropuTM M nporpamma OBM, BblYHMCIUTENBHBIM
SKCIEPUMEHT, Talbl BEIYMCIUTEIBLHOTO SKCIIEPUMEHTA.

2. 3aKoHBl COXpaHEHHUsI Kak OCHOBa OOJIBIIMHCTBA MareMaTHdeckux Mmojenei. Kiaccupukanus
MaTeMaTH4YECKUX MOJIEIEH.

3. Metoapl mOCTpOoE€HHsST MaTeMaTH4ecKux Mojeneil. OCHOBHBIE MOHSTHUS HMUTAIMOHHOTO U
CTaTHUCTUYECKOTO MOJIECIINPOBAHMSL.

MartemaTHyecKHii annmapar Mo/ieJIMPOBaHus - aaredpa u reoMeTpus

1. MHoxecTBa, MOJMHOXXECTBA M OINEpalUy HAaJ HUMH, CKaJISpPHOE, BEKTOPHOE M CMEIIAHHOE
MIPOM3BEACHUS BEKTOPOB, U UX CBOICTBa, JE€KapTOBa CUCTEMa KOOPJIMHAT, MIPeoOpa3oBaHuE MPSMOYIOJIbHBIX
KOOpJMHAT, BbIYMCIEHUE IUIOWaZe U oObeMOB, KpUBbIE M IOBEPXHOCTH, MOJISIpHAs CUCTEMa KOOPAMHAT,
HWIMHAPUYECKas U cheprueckas CUCTEMbl KOOPIMHAT.

2. Marpunusl u omnepauuu HajJ HUMH, WX CBOMCTBa, OJIOUHBbIE MAaTpUIbl, MpsAMas CyMMa MaTpull,
JMHEIHas 3aBUCHMOCTb CTPOK U CTOJIOLOB MaTpull, JIeMEHTapHble peoOpa3oBaHUsl MaTPULl, ONPEACIUTENH H-
ro Mopsiika, UX CBOMCTBA, METOJbl BBIYMCIIEHUS OIpENENUTENeH, oOpaTHas MaTpHlla U PaHl MaTpPULbl, UX
BBIYKCIIEHUE U CBOMCTBA, pELIEHHE MaTPUUHBIX ypaBHEHUH, TeopeMa 0 0a3MCHOM MUHODE.

3. Cucremsbl nuHeiiHbIx anreOpandeckux ypaBHeHuil (CJIAY), ¢opmer 3anucu CJIIAY, kputepuii
comectHoctu CJIAY, dopmynsr Kpamepa, wmetoner pemenus CJIAY, CJIAY ¢ KOMIUIEKCHBIMU
ko3¢ dunmenTamu, yncieHHbsle Meto bl pemenus CJIAY, npsmMbie u ntepaunoHHbie MeTobl pemienus CJIAY,
Meton [aycca m ero 0COOCHHOCTH, METOJ NPOTOHKH, MeToAbl SkoOu, 3elmens, MPOCTON HTEpalnH,
Puuapncona u penakcanuu, CX0AMMOCTb U CKOPOCTh CXOJUMOCTH CTallMOHAPHBIX UTEPALMOHHBIX METO/I0B.

MaremaTH4YecKHH annmapart MoaeJupoBanus: 11 depeHunanbHoe HCYUCICHHE

1. Merpuueckre NpOCTpaHCTBA W MX HENPEPHIBHbIE OTOOpa)KEHUS, XapaKTEpPHbIE TOYKU MHOXKECTB,
OTKpBITbIE, 3aMKHYTbI€ M KOMIIAKTHbIE MHOKECTBA, CBOMCTBA HENPEPHIBHOIO OTOOPA)KEHUS MHOXKECTB,
JUHENHO CBSI3HbIE MHOXKECTBA, pPaBHOMEpHAasi HENPEPbIBHOCTb, MpeAe] OTOOpa)KeHHs METPUUYECKHUX
MIPOCTPAHCTB, €r0 CBOMCTBA M MPU3HAKH CYLIECTBOBAHMS, MOJHOE METPHUYECKOE IMPOCTPAHCTBO, IMPUHLIMUII
C)KMMAIOIINX 0TOOpaKEHHH.

2. [ewicTBuTenbHBIC (DYHKIMH JEHCTBUTEIHHOTO TEPEMEHHOTO, (YHKIUS W €€ Tpaduk, CrocoObl
3aaHusl (YHKIHMHM, OCHOBHBIE 3JEMEHTapHble (YHKIUHU, YUCIOBBIE IMOCIEI0BATEIBHOCTH, WX IPEAEbl,
CBOMCTBA CXOJSIIMXCS MOCJIEIOBATENIbHOCTEH, MPU3HAKK CYIIECTBOBAHUS IIpejesa MOCIIeN0BaTeIbHOCTH,
npenen (yHKIUM B TOUYKE U €ro CBOMCTBA, OJJHOCTOPOHHHE IPEIEIbl, IPU3HAKU CYLIECTBOBAHHS Npesena,
cBOMCTBAa (DYHKIIMMA, UMEIOIHUX KOHEYHBIA Tpenes, OECKOHEYHO Majble U OECKOHEYHO OoJiblliue (PYHKIIUH,
npenen CIOXHOM (yHKIMHM, JBa 3amMeydarelbHBbIX IIpenena, HKCIOHEHTa, HaTypajlbHble JIOTapupMbl U
runepOoJuveckie QyHKINUH, HEMPEPHIBHOCTh (PYHKIIMU B TOUYKE, CBOMCTBA (YHKIIMH, HENIPEPHIBHBIX B TOUKE,
OJIHOCTOPOHHSSI HENPEPBIBHOCTb, TOYKHU pa3pbiBa, CBOMCTBAa (QYHKLUHN, HEMNPEPHIBHBIX B IPOMEKYTKE,
HENPEPhIBHOCTh OCHOBHBIX AJIEMEHTAPHBIX (PYHKIMM, HENPEphIBHOCTH M PAa3pblBBI MOHOTOHHOW ()YHKIIUH,
ACUMITOTUYECKOE MOBEACHUE (PYHKITUI.

3. [IlpouwsBomHas QPyHKIMHM €€ MEXaHWYECKUM M T€OMETPUUYECKUM CMBICI, KacaTelbHas U HOPMallb K
IUIOCKOW KpPUBOM, TPOU3BOJHBIE OCHOBHBIX 3JEMEHTAPHBIX (YHKIUH, OJHOCTOPOHHHE KOHEYHbIE U
OeCKOHEUYHbIE MPOU3BOJHBIE, AUPPepeHIupPYyeMOCTh (DYHKUIUHU, HENPEepbIBHOCTh AuddepeHnupyemoit
¢dbyakuun, mnpaBwia guddepeHurpoBanus GYHKIUNA, TPOU3BOIHAS CIOXKHOW U oOpaTHOM (yHKIHNH,
Mpou3BOIHAs (DYHKIIMH, 33/1aHHOM apameTpuyecku, AuddepeHupoBaHre HEIBHBIX (YHKIIHH.

4. Jludpdepenuuan u e€ro TeOMETpPUYECKHIl cMbIci, AuddepeHunan ciaoXkHOM  (yHKIuUWH,
WHBApHAHTHOCTh (opmbl 3amucu  nuddepennnana, ucnojb3oBaHue auddepeHiuana B MNPUOIMIKEHHBIX
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BBIUMCIIEHUSAX,  IPOU3BOJHBIE U  AU(QepeHunanbl  BBICHIUX — MOPSAKOB,  OCHOBHBIE  TEOPEMBI
g depeHnnaibHOro ucurciaeHus, reopema Jlarpamka u gopmyna KOHEUHbIX NpupaiieHuii, Teopema Koy,
npaBuwio bepunymiu — Jlonurtans, mHorounen Teinopa u dopmyna Teiinopa, pasnuuHble NpeAcTaBICHUS
octaTouHoro wieHa dhopmyisl Teinopa, Gopmyna MakiopeHa, BEIYUCICHUE TTPEACIOB MPU MOMOIIH (GOPMYITHI
Teinopa, ucnonszoBanue ¢opmyinsl Teilniopa B NpUONMMIKEHHBIX BBIUMCICHMSIX, YCJIOBUSI BO3pAacTaHUs U
yObIBaHUS QYHKIUH.

5. OkcrpemMyM (yHKUMM, HEOOXOAMMBIE U JIOCTaTOYHBIE YCJIOBMSI CYIIECTBOBAHMSI JKCTPEMYyMA,
HauOoJblllee U HauMEHblLIee 3HAaYeHHs (YHKIMM B IPOMEXKYTKE, YCIOBUS BBINTYKIOCTH (QYHKIUH, TOUYKU
neperunba, oOuias cxema HccieoBaHUs (YHKIMU W MOCTPOEHUE ee rpaduka, 0COOEHHOCTU HCCIEI0BaHUs
(GyHKIMM, 3alaHHBIX NapaMeTPUUYecKH, BEKTOpHas (YHKIUS CKaJSIPHOTO apryMeHTa, IUJIOCKUE KpUBBIE,
KpPUBHU3HA IUIOCKOM KpHBOM, OBOJIOTa M OBOJBBEHTA IIJIOCKOM KpHMBOM, KpHMBU3HA U KpYy4Y€HHUE
IIPOCTPaHCTBEHHOM KpuBOii, hopmyisl Dpene.

6. HurepnomupoBanue u uuciaeHHOe nuddepeHIIpOBaHUE, JIMHEHHAS WHTEPIOJAINS, KBaIpPAaTUIHAS
MHTEPIOJSIIMS, HHTEPHOJSAIUOHHBIA MHOroujeH Jlarpanyka, HHTEpHNOJSIIMOHHBIM MHOrowieH HproToHa,
MHTEPIIOIMPOBAHUE C KPAaTHBIMM Y3JIaMH, YHCIIEHHOE Au(QepeHupoBaHue, UHTEPIOIUPOBAHUE CIUTAHAMU,
pellleHHe HEIMHEHHBIX YpaBHEHUMN, OTAENEHUE KOpHEH anredpanyecKux ypaBHEHUM, YUCIEHHBIE METO/IbI
YTOYHEHUS 3HAYEHUsI KOPHS, METO ITPOCTOM urepauuu, Mmeto]l HproroHa, KOMOMHUPOBAHHBIE METO/IBI.

7. ®OyHKUMHM MHOTHX IE€PEMEHHBIX, MIPE/Ie] U HENPEPbIBHOCTh (PYHKLUUK MHOTHX IIEPEMEHHBIX, TUHUU U
MIOBEPXHOCTU pa3pbiBa, HEMPEPHIBHOCTh MO YACTU IMEPEMEHHBIX, CBOMCTBA (YHKLIMI MHOTUX IEPEMEHHBIX,
HENpPEpBIBHBIX HA KOMITaKTaX, YaCTHbIE MPOU3BOHBIE U UX T€OMETpUYECcKasi MHTEpPIpETalus, HEOOX0IMMbIE U
J0CTaTOuHble yciaoBUs JuddepeHuupyeMocTd (yHKUMA MHOTUX TMEpEeMEHHBIX, AU(depeHIINpPyeMOCTh
ClIOXHOU ¢yHKUMH, auddepeHnman (GyHKIMM MHOTUMX IEPEMEHHBIX, MPOU3BOJAHBIE U AuddepeHIaib
BBICIIUX MOPSAIKOB, hopmyna Teitnopa.

8. Huddepenunansl B npubIMKEHHBIX BBIUMCICHHUAX, TEOPEMbl O HESIBHOW M OOpaTHOM (YHKUMSX,
MIPOM3BOJIHASL 10 HANpaBJIEHUIO, TPAJAMEHT, KacaTelbHas IUIOCKOCTh M HOpPMallb, KacaTelbHass U HOpMallb K
KpUBOH Ha IJIOCKOCTH, 3KCTPEMYM (DYHKIIMU MHOTUX [1€PEMEHHBIX.

9. HeoOxogumoe M J0CTaTOYHOE YCIOBHUSL 3KCTpEMyMa, HCCIElIOBaHHE (QYHKIUNH Ha 3KCTPEMYM,
YCIIOBHBII 3KCTpEMyM, HEOOXOJMMOE€ U JIOCTATOYHOE YCJIOBHUS YCIOBHOIO SKCTPEMYyMa, HaXOXJIACHUE
HauOOJIBIIETO U HAUMEHBIIIETO 3HAUYECHUH.

10. YwucieHHBIE METOJBI PEIIECHUSI CUCTEM HEIMHEHHBIX YPAaBHEHUMN, UTEPALMOHHBIE METO/bBI PEIICHMS,
MeTtoa HerotoHa, npobiema rinobanbHOM CX0IMMOCTH.

11. UnTepnonupoBanne PyHKIMIT MHOTUX IEPEMEHHBIX, HHTEPIOJIAIIMOHHBIE CIUTAHBI IEPBOM CTEIIEHH,
OUNIMHENHbIE MHTEPIOJILMOHHbIE CIUIaiiHbl, OMKyOMYecKue CIUIalHBl ABYX IEPEMEHHBIX, MPHOIMKEHNE
KPHBBIX ¥ TIOBEPXHOCTEH.

MartemaTHyecKHii annmapaT Mo/leJIMPOBAaHUsI: HHTerpajibHOe HCUYHCIIEHUE

1. Heompenenennslii WHTETrpaj, mepBooOpa3Has M HEONPEACIEHHBIM WHTErpaJl, HMX CBOWCTBA,
MHTErpUPOBAaHUE IOJCTAaHOBKOW M 3aMEHOW IMEpEMEHHOr0, MHTErPUPOBAHHE IO YaCTSIM, MHTEIPUPOBAHUE
paloHaJIbHBIX JIpo0eil, METOAbl UHTEIPUPOBAHUS HMPPALUMOHAIBHBIX BBIPAXKEHHUM, ONpeeeHHbId UHTErpal,
CYMMBbI U UHTerpaisl lapoy.

2. OCHOBHBIE CBOMCTBA OIPE/IEICHHOIO UHTErpasa, TEOPEMbI O CPEITHEM 3HAYEHHUH Ui ONPEEIIEHHOTO
MHTErpaia, onpeesIeHHbI UHTErpaj ¢ MepeMEHHbIM MPEAEIOM U €ro CBOMCTBA, HECOOCTBEHHbIE UHTETPAJIBI,
UHTErpaibl N0 OECKOHEYHOMY MPOMEKYTKY U OT HEOIPAaHMYEHHBIX (DYHKLIMH, WX CBOWCTBA. aOCOJIOTHAs U
YCIIOBHAsl CXOJMMOCTb HECOOCTBEHHBIX UHTETPAJIOB.

3. UuTerpansl, 3aBHUCsIUE OT mapameTrpa, Iu(epeHIpOoBaHUE U HHTETPUPOBAHUE HHTETPAJIOB IIO
napaMmeTpy, paBHOMEpHasi CXOJAMMOCTh HECOOCTBEHHBIX WHTErpajoB. MPU3HAKU PAaBHOMEPHOM CXOIMMOCTHU
HECOOCTBEHHBIX HMHTETPAJIOB, HENPEPHIBHOCTh U AU(PepeHIupyeMoCcTb HECOOCTBEHHBIX HHTErpajioB IO
napaMmeTpy, MHTErpupOBaHUE HECOOCTBEHHBIX MHTEIPAJIOB 10 MapaMeTpy, DilJiepoBbl HHTETPAJIbI.

4. IlpuinoxeHus: ONPENEIEHHOT0 MHTerpala, JUIMHA KPUBOM, IUIOWIAb IJIOCKOW (Urypbl, 00BbEM Tena,
IUIOLIa/1b MOBEPXHOCTH, BBIYHUCICHHE MAacC U MOMEHTOB HMHEpPLUHU, CTATUYECKUE MOMEHTHl U KOOPJIUHATHI
LIEHTpa Macc, paboTa, SHeprus, cujia JaBJIEHUs, YUCIEHHOE MHTErpupoBaHue, GopMmyia Tpanemnuii, popmyna
napaboi, (GopMynbl HPSIMOYTOJIBHUKOB, HCIIOJIb30BAaHHME MHOTOWIEHOB BBICIIMX CTENEHEW, KBaapaTypHas
¢opmyna Il'aycca, olEHKa NOTPEIIHOCTH YHUCIEHHOTO WHTErPUPOBAaHUS, NPUOIMIKEHHOE BbIYMCICHUE
HECOOCTBEHHBIX UHTETPAJIOB.
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5. Kpartnble (nBoifHbIE, TpOWHBIE M JAp.) HHTErpajbl, 3aJayd, NPHUBOJAIIME K MOHSATHIO KpPaTHOTO
MHTErpaia, YCJIOBHS CYILIECTBOBAaHUS KPaTHOIO HMHTErpaja, Kiacchl MHTErpUpYeMbIX (QYHKIMI, CBOHCTBa
KpaTHOIO MHTErpajga, TEOPEMBbl O CPEIHEM 3HAYEHHWH I KpPAaTHOTO MHTErpasia, BBIYMCIICHHE KpaTHBIX
MHTETPAJIOB, KPUBOJIMHENHBIE KOOPAWHATHI, 3aMEHA MEPEMEHHBIX B KPATHOM HHTErpajie, HWJINHIPUYECKUE U
cepruyeckue KOOpaAuHaThl, HECOOCTBEHHbIE KPaTHbIE HHTErPAJIbl, IPUIIOKEHUS KPATHBIX UHTErPAJIOB.

6. YucneHHOe HMHTErpUpPOBAHME, MCIOJIb30BAaHUE OJHOMEPHBIX KBaJpaTypHBIX (GopMyl, KyOaTypHbIE
(dbopMyIibl, MHOTOMEpHBIE KyOaTypHble (POPMYIIbI, METOJI CTATUCTUYECKUX HUCIBITAHUM, BBIYMCIEHUE KPATHBIX
HHTErpasioB MetooM MonTte-Kapio, KpuBOJIMHEHHbIE UHTETpaibl, UX CBOMCTBA, YCIOBUS CYLIECTBOBAHUS U
BBIYMCIIEHUE, MEXaHUUECKUE MTPUIIOKEHUSI KPUBOJIMHEHHOTO UHTErpajia nepBoro poia, Gopmyna I'puna.

7. IloBepXHOCTHbIE MHTErpajbl U UX MpwiokeHus, (opmyna Crokca, yCIOBUS HE3aBUCHMOCTH
KPUBOJIMHEWHOTO MHTErpajga BTOPOTO pojJia OT IyTH HUHTETPUPOBAaHUS B MPOCTpaHCTBE, (opMyna
Octporpazackoro — ["aycca.

8. DieMeHThl TeOpUH TOJIsl, CKAJSIPHbIE U BEKTOPHBIE MOJISI, BEKTOPHBIE JTUHUH, TIOTOK BEKTOPHOTO OIS
U JIUBEPreHUHUs], HUPKYISALHS BEKTOPHOIO IO M POTOP, MPOCTEHIIME TUIIBI BEKTOPHBIX IOJIEH, OIEpaTop
'amunibTOHA, MpaBuia AEHCTBUM ¢ onepaTopoM ['aMuiIbTOHA.

JuddepennuaibHbie ypaBHEHUS

1. TeopeMma cyliecTBOBaHMS U €AMHCTBEHHOCTH pelleHus (teopema Komin), olieHka pa3HOCTH peleHuit
JBYX YpaBHEHHI, HENIPEPhIBHASI 3aBUCUMOCTh PEIIEHUsI OT HayallbHBIX YCIOBHH U MapamMeTpa, U30KJIUHBI U UX
UCI0JIb30BaHUE JUISl MPHUOIMKEHHOTO MOCTPOEHMS MHTETPaJIbHBIX KPUBBIX, AuddepeHnanbable ypaBHEHUs
nepBoro mnopsaka, aud¢epeHInanbHble ypaBHEHUS C pa3JeiSIIOIIMMUCS NEPEMEHHBIMH, OJIHOPOJHBIE U
KBa3UOJHOPOJHbIE ypaBHEHHUS, ypaBHEHHUS B MOJHBIX AuddepeHnmanax, HHTETPUPYIOIIUNA MHOXKUTEINb,
JTuHeHbIe quddepeHnraibHble ypaBHEHUS TIEPBOro Mopsika, ypaBHeHUs bepHyminu u Pukkaru, ocobble TOUKH
n ocobeie pemenuss OJ[Y mnepBoro mnopsiaka, ypaBHEHHUS, HE pa3peli€HHblE OTHOCHUTEIBHO IPOU3BOJIHOM,
0COOEHHOCTH cocTaBieHUs MU depeHIaTbHbIX YPaBHEHUH B IPUKIIAHBIX 3a/1a4ax.

2. CucteMbl OOBIKHOBEHHBIX IU((epeHlnaIbHbIX ypaBHEHHUH, 3asaya u Teopema Komm, yacTHoe u
oOuiee pemieHus: cucteMbl TuddepeHInaIbHbIX YpaBHEHHH, OlIEHKa Pa3HOCTH JABYX pelieHui, reopema Komn
O CYILECTBOBAHUU U €IUHCTBEHHOCTH PELIEHUS YpaBHEHUS BBICILIErO MOPsIKA, CIydau MOHWKEHUS MOPAJIKa,
CUCTEMBbI JIMHEWHBIX Au(QepeHnanbHbIX YpaBHEHUH, onpeaenuTenb BpoHckoro, GyHnaMmeHTanbHas cucrema
pemenuit, hopmyna Octporpaackoro — JInyBuiLs.

3. Teopembl O CTPYKType OOIIETO PEIICHHs] OJHOPOTHON W HEOJHOPOJHOW CHUCTEM, METO]l Bapualluu
MOCTOSAHHBIX, (Qopmyna Komm, cucrema nuHENHHBIX Aud@epeHnnanbHbIX YpaBHEHUH C IOCTOSHHBIMU
K03 (duLMEeHTaMH, XapaKTePUCTHUYECKOE YPAaBHEHHE CUCTEMBbl, HaXOXKJ€HUE (PYHAAMEHTAJIBbHOM CUCTEMBbI
pelIeHui B ciydae pa3jMYHbIX KOPHEH XapaKTepUCTUYECKOTO YpaBHEHUS, CTPYKTypa (yHAaMEHTaJbHOU
CUCTEMBbI PEILICHUH B cllydae KpaTHbIX KOpHEH, JUHEWHbIe AU pepeHnanbHble ypaBHEHUS BBICIINX MOPSIKOB,
CBEJCHME K JIMHEWHOH cucTteMme, onpeaenuTesb BpoHCKOro M CTpykTypa oOLIEro peueHus: OJHOPOIAHOIO
ypaBHEHHUs, 00111ee pelIeHre HEOJHOPOAHOTO YPaBHEHUSI.

4. Meton Jlarpanka BapHallMM IOCTOSIHHBIX, MOHMKEHHE MOpsIKAa JUHEHHOro audgepeHInaIbHOro
yYpaBHEHHUs, JIMHEHHble Aud@epeHuanbHble ypaBHEHUS C IOCTOSIHHBIMU KO3((UIUEHTaMH, ciydail
pPa3IMYHbIX KOpHEH XapaKTepUCTHUYECKOTO YypaBHEHMs, (opMysia CIBHUra, Ciaydail KpaTHbIX KOpHeH
XapaKTEepUCTUUECKOT0 ypaBHEHUs, ypaBHeHUs Dilepa, Jlarpanxka, YeObimeBa, CTPyKTypa 4YaCTHOIO pEIIEHUs
YpaBHEHHUS C MMOCTOSIHHBIMU KO3 (ULIMEHTaMU U ClielUalbHON IPABON YaCThIO.

5. DnemMeHTbl TEOpUU YCTOMUMBOCTH, YCTOWYUBOCTH CHCTEMBbI JIMHEHHBIX Ju(depeHInaibHbIX
ypaBHEHUM, TeopeMbl JIsmyHOBa 00 yCTOHYMBOCTH 110 IEPBOMY NpUONIMKEHUI0, QyHKIuHU JIsmyHoBa, TeOpeMbI
JlsnyHoBa 00 YCTOMYMBOCTM M AaCHUMNOTOTHUYECKOW ycTOMuYMBOCTH, TeopeMbl YeraeBa u JlsmyHoBa o
HEYCTOMYMBOCTH, OCOObIE TOYKM Ha (Pa30BON IIOCKOCTH, (a30BBIH HOPTPET CUCTEMbI, MaTeMaTH4ecKas
MOJIEJIb COCYILIECTBOBAHUS ABYX MOMYJSLUHN, KpaeBble 3a1auu Uil 1uphepeHIInaTIbHOTO YpaBHEHHUSL.

6. JluneiiHas kpaeBasi 3ajaya, CBeJeHHE ee K 3amaue Komiu, mpumepbl pellleHuss KpaeBoW 3aaauyu,
NpUOIMKEHHbIE METOAbl peuieHus auddepeHuanbHbIX ypaBHEHHUH, MHTErpupoBaHue Iu¢epeHInaIbHbIX
YpaBHEHUH NpU TOMOIIM CTENEHHBIX PSJIOB, METOJ IOCIEAO0BATEIbHBIX NPUOIMKEHUH, METOJ JIOMaHBIX
Oiinepa, meton Pynre — Kyrrel, nuddepennmnanbabie ypaBHEHUS TIEPBOTO TOPSAIKA C YaCTHBIMU
MIPOM3BOJIHBIMM, JIMHEHHOE IuddepeHlnaIbHOoe YpaBHEHHE, YpPAaBHEHHs XapaKTepUCTHK, 3agadya Komu,
KBa3WwiIMHeHoe nuddepeHuanbHOe ypaBHEHHE.

7. 3ajmaun mMaTeMaTuueckod (usuku, kiaccupukauus AuPQepeHlnanbHbIX ypaBHEHUH B YaCTHBIX
MIPOM3BOJIHBIX BTOPOTO MOPSIKA, OCHOBHBIE YpaBHEHMs MareMaTudeckoi ¢usmku, metoq dDypbe, OCHOBBI
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MeTOJ]a KOHEYHBIX PAa3HOCTEW, MOHSITHE O CETOYHBIX METOJaX, alMpOKCHMAIIMS MPOU3BOJHBIX KOHEYHBIMU
Pa3HOCTSAMH, MPOCTEUIINE PAa3HOCTHBIE CXEMbI, OCHOBHBIC TIOHATHS METO/Ja KOHEUHBIX DJIEMEHTOB M METOJa
IPAaHUYHBIX DJJIEMEHTOB, TUIBI KOHEYHBIX JJIEMEHTOB, T'PAaHUYHBIC WHTErPAJbHBIC YpaBHEHHs, CIIOCOOBI
aNMpOKCUMAaIUU QYHKIMIA Ha TPaHHUIIE.

Psajabl v 3j1eMeHThl PYHKIHOHAJIBHOI0 aHAJIN3a

1. YucnoBsle psAapl, HEOOXOAMMBIM INPU3HAK CXOAUMOCTU PAJOB, CBOICTBA CXOJISIIMXCS PSIOB,
IIPU3HAKN CPABHEHHUs 3HAKOIOJIOKUTEIBHBIX PSANIOB, MHTEIPAJIbHBIN NpHU3HaK cxoauMmoctd Komu v npusHak
HNanambepa, panukanbHblil npu3Hak Komim, abcomoTHas U ycIoBHAs CXOAUMOCTH, 3HAKOUEPEYIOLUECs PSbl,
npusHak JleiiOHuIa, YMHOXXEHUE PSJIOB, (QYHKIHMOHAIbHBIE PSIIbl, CXOJUMOCTh (DYHKIIMOHAJIBHBIX
MIOCJIEIOBATEILHOCTEN U PSIIOB, pABHOMEPHAsi CXOAUMOCTh (DYHKIIMOHAJIBHBIX MTOCIIEI0BATEILHOCTEN U PAJIOB,
CBOWCTBA PAaBHOMEPHO CXOJAIIMUXCS PAIOB, KOMILIEKCHBIE CTEIICHHBIE PsJbl, JCHCTBUTEIbHBIE CTEIICHHBIC
psaabl, pan Teiinopa, pasiiokeHue 5>IeMeHTapHbIX QYyHKUMM B psa Teinopa, NpuMeHEHHE pSJIOB B
MPUOIM>KEHHBIX BBIYUCIICHUSIX.

@OYHKUIMU KOMILJIEKCHOTO IlepeMeHHOr 0

1. KommiekcHas TIOCKOCTh, ainreOpandeckas W TPUTOHOMETpUUYEcKas (OpMBI 3aMMCH KOMILIEKCHOTO
yucia, OECKOHEUHO yJaleHHas Touyka, cepa Pumana, mocnenoBaTeabHOCTH U PsAbl KOMIUIEKCHBIX YHUCEIl,
CTETEHHbIE PSI/Ibl, KPYT CXOJUMOCTH, IBYCTOPOHHUMN CTENEHHON psijl, QYHKIUU KOMIUIEKCHOTO MEPEMEHHOTO,
npenen U HenpepblBHOCTh (DYHKIUN KOMILJIEKCHOTO MEPEMEHHOTr0, 3JeMEeHTapHble (YHKIMH KOMIUIEKCHOIO
MIEPEMEHHOT0, JiorapupmMuyeckass QyHKIMs, 0OpaTHble TpUroHOMeTpuueckue GyHKIuM, nuddepeHuupoBanme
(GYHKIMI KOMIUIEKCHOTO MEPEMEHHOT0, MPOU3BOIHAS (PYHKIIMU KOMILJIEKCHOTO TIEPEMEHHOT0, HEOOXO0IUMBbIE U
J0CTaTOuHble yciaoBUS auddepeHIupyeMocTy, MpaBwia auddepeHuupoBaHus QYHKIUA KOMIUIEKCHOIO
MIEPEMEHHOTO.

2. Ananutuyeckue (QpyHKIHMU, T€OMETPUUYECKUN CMBICI apryMeHTa U MOJYJsl MPOU3BOJHOM, Teopema o
€IMHCTBEHHOCTH aHAJIMTUYECKONW (PYHKIIMU, BOCCTAHOBJICHHE AaHATUTHUECKON (PYHKIMH O €€ IeHCTBUTENbHON
WIM MHUMOM 4YacTH, MOHATHE 00 aHAJIUTHYECKOM IMPOJOJIKEHUH, UHTErPUPOBaHHE (PYHKIUI KOMIUIEKCHOTO
MIEPEMEHHOT0, HHTETrpajibHble TeopeMbl Kolln, He3aBUCUMOCTh MHTErpasia OT IyTH UHTErpUpOBaHUs, popmysa
Herorona — JleitOnuna, narerpanpHas popmyna Komu.

BapuannonHoe ucumMcieHre U ONITHMAJIBLHOE YIIPaBJIeHHE

1. 3amauu, npUBOALINE K BapHALlMOHHBIM IIpo0OJieMaM, OCHOBHbIE JIEMMbl BapHAllMOHHOTO MCYHMCIICHMUS,
BapHaIlMOHHbIE 337auyu ¢ (PUKCHUPOBAHHBIMHM TpaHHUIAMH, MPOCTEHIIas 3ajlaya BapUallMOHHOTO HUCUYHCIEHUS,
(GYHKIIMOHAJIBI OT HECKOJIbKUX (DYHKIMH, (QYHKIIMOHAJBI C MPOU3BOJIHBIMU BBICHIETO MOPsAKA, (PYHKIIMOHAIbI
OoT (YHKIMM MHOTMX IEpEMEHHBIX, KAaHOHWYECKHH BHJ ypaBHEHHI Oiliiepa, BapHallMOHHBIE 3aJaud C
MOABMKHBIMY IPaHMIIaMU, 33Jja4a ¢ TOJIBUKHBIMU KOHI[AMU, 33/1a4a C MOABUKHBIMH IPAHULIAMU.

2. 3ajayn Ha YCJIOBHBIM 3KCTPEMYM, OCHOBHBIE THUIIBI 33]a4 Ha YCJIOBHBIA IKCTPEMYM, HEOOXO/UMBbIE
ycioBus B 3aj1aue Jlarpanxa, He0OXOJUMbI€ YCIOBUS B U30IIEPUMETPUUECKOM 3a/1aue, MPUHLUI B3aUMHOCTH B
M30IIEPUMETPUYECKHX 3aJa4ax, 3aaa4a bonbna u 3agaga Maiiepa, 10OCTaTOYHBIE YCIOBHS DKCTPEMYMaA.

3. IlocTaHoBKa 3aa4u ONTUMAJILHOTO YIpaBiieHus, 3a1ada Jlarpanxka B opme [loHTpsaruHa, HeKOTOpbIE
3a/layd C OTPAHMYEHHUSMHU B KJIACCHUYECKOM BapUAllMOHHOM HCYHUCIIEHUH, JUHEHHbIE 33a]]aud ONTUMAalIbHOIO
ynpasneHusi, IlpuHmun wmakcumyma, 3agadya  ObBICTPOJEHCTBUS, JIMHEWHas 3ajaya  ONTUMAlIbHOIO
OBICTPOJIEMCTBHS, 3a/1a4a CUHTE3a YIIPaBJICHHUS.

4. MeTto NMHAMUYECKOTO MpPOrpaMMHUPOBAHMS, NPUHLIUI ONTHUMAIBHOCTH, YypaBHeHHE bemimMana,
ypaBHeHue bennmana B 3azmade ObICTpOJEHMCTBUS, CBSI3b METOJAa JWHAMUYECKOTO0 IPOrpPaMMHUpPOBAHUS C
MPUHIIMIIOM MaKCUMyMa.

5. IlpsimMble METObI BapUallMOHHOTO MCUUCIEHMS], (OPMYIMPOBKA BAPUAIIMOHHBIX 3334, ONEPATOPHOE
ypaBHEHUE, BapUALIMOHHOE ypaBHEHHUE, IPUMEPhI OCTPOCHUS (YHKIIMOHAJIA 110 BAPUALMOHHOMY YpPaBHEHUIO,
UCCJIEIOBAaHUE BBINYKJIOCTH (YHKIIMOHANA, METOJbl PEUICHHs] BapHAallMOHHBIX 3aJa4, MUHUMH3UPYIOIINE
MIOCJIEI0BATEILHOCTH, METO/IbI IPUOIMKEHHOTO PELIeHMs BApUallMOHHbIX 3a/1a4.

NHpopmanoHHbIe TEXHOJIOTHH

1. IlonsiTHE anropuT™Ma M €ro CBOMCTBA, CPEACTBA 3alHUCHU aJTOPUTMOB, OCHOBHBIE AJITOPUTMHUYECKHE
KOHCTPYKLUU (clieZjloBaHKE, BETBIIEHUE, BBIOOP, IIUKII), CTPYKTYpa U MPUHLUIIBI opranuzanuu DBM, ctpykrypa
JTAHHBIX (MAcCUBBI, 3aMKMCH, OOBEAMHEHHS), CIIOCOOBI OpraHW3AIMU JAHHBIX (JTUHEWHBIE, CIHCKH, CTEKH,
JIepeBbsI), AITOPUTMBI COPTUPOBKH, aJITOPUTMBI IIOMCKA.
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2. SI3pIKM TPOrpaMMHpPOBAHUS U METOJbl TPAHCIALMU (KpaTKas XapakTepucTuka s3bika Ilackainb,
KpaTkas xapakrepuctuka si3pika Cu (Cu++), IpUHIUIEI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS
(MHKanCyssAIus, HacleAoBaHUe, NOJUMOpP(U3M), THUIBl TPAHCIATOPOB (KOMIMIATOPHI U HUHTEPHPETATOPHI),
OCHOBHbIE (pa3bl KOMITUIISIIIH).

3. [lpukiagHoe U CUCTEMHOE ITporpaMMupoBaHue (TEKCTOBBIHN mporieccop Word u ero BO3MOXXHOCTH JIJIst
paboThl C TEKCTOM, »3JEKTpOHHble Tabmuubl Excel W HMX BO3MOXKHOCTH, peanu3alus [JeJIOBOM U
wuioctpatuBHOM rpaduku Ha 1K, makeTsl mpuKiIagHBIX IPOrpaMM Jjisi HayYHbIX M MHKEHEPHBIX pacueToB
MathCAD, MatLab u ux Bo3M0XHOCTH, 0COOEHHOCTH METOJIOB UCKYCCTBEHHOTO MHTEIJIEKTA U UX peaiu3anus
Ha [IK, ocHoBHbie (yHkmMM omnepanuonHoi cucrtembl [IK, opranuzamms omepatuBHOM mnamstu [IK,
opranusanus 1 padora BHemHel namsatu 11K, pabora 9BM B MynbTUIIPOIrpaMMHOM peXUME.

4. ba3pl TaHHBIX M 3KCIEpPTHbIE cucTeMbl (TaOnuibl B Access U paboTa HaJ HUMH, QYHKIHOHAIBHOE
Ha3HAa4YeHHUE 3arpocoB U paboTa ¢ HUMU B Access, PyHKIHOHAIbHOE Ha3HaueHue Gopm U paboTa ¢ HUMU B
Access, oT4eTsl B Access u paboTa ¢ HUMH, (PYHKIIMOHAIHHOE HAa3HAYE€HHWE MAKpPOCOB M paboTa ¢ HUMHU B
Access, METOJ| JIOrMYECKOro MpOrpaMMHUpPOBAHUs, CXE€Ma HCUYHCIEHUS JIOTWUYECKUH IpPEeINKATOB Ha S3bIKE
I[TPOJIOT", ocobennoctu mporpammupoBanus Ha si3bike [TPOJIOI, MexaHu3Mbl MOMCKA 1EIU MPU TPSIMOHN U
oOpaTHOM IIeMOYKax pacCyXJeHUN B MPOIYKIMOHHBIX 3KCIIEPTHBIX CHCTEMaX, METOJbl aHalu3a TeKCTa IpH
OOLIEHUH C KOMIIBIOTEPOM Ha €CTECTBEHHOM SI3bIKE.
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HNEPEYEHbB BOITPOCOB 110 ITPOPUJIIO IOATI'OTOBKH
27.06.01.04 CranaapTu3aums U yrpasjieHue Ka4eCTBOM NMPOAYKIIHH

1. Merons! U cpeacTBa U3MEPEHNUs JINHEWHBIX Pa3MEPOB.

2. IlpuHumn AeWcTBUS U YCTPOUCTBO TEH30PE3UCTOPHBIX AATYMKOB nedopmanuu. VX npumeHeHue ass
W3MEpPEHUS CUIIOBBIX BO3JICUCTBUIA.

3. CpencrtBa uzmepenus temnepaTypbl. OCHOBHbIE BUIbI M IPUHIUIIBI JEHCTBUSL.

4. CpencrBa uzmepenus gapieHus. OCHOBHbIE BUbI U IIPUHIUIBI JCHCTBUSL.

5. OCHOBBI NPSAMBIX U KOCBEHHBIX METOJIOB U3MEPEHUS BIAKHOCTH TBEPABIX U CHIIYYUX MaTepUAJIOB.

6. IloTeHumomeTpuyecKuii METO aHaau3a. DIEKTPOAHbIC STUEHKU U CTaTUUECKUEe XapaKTepucTuku pH-
METPOB U HOHOMEPOB.

7. TepMOXHUMHUYECKHI METO]T aHAJIN3a Ta30B.

8. TepMOKOHIYKTOMETPUYECKUI METOJ aHAJIN3a I'a30B.

9. Onruko-akycTudeckuii MeTo1 3Q(EKT U ero UCroIb30BaHUE ISl aHATM3A Ta30BBIX CMECEH.

10. Xpomartorpaduuecknii METOJ| aHajlW3a BEIIECTB. YCTPOWCTBO M MPHUHIHUI JCUCTBUS Ta30BOTO
xpomarorpada. KauecTBeHHBIN U KOJIMYECTBEHHBIA aHATIN3 110 XpOMaTOTrpaMMe.

11. Ilonarue ncnbitanus. Llens u 3anaun ucneitanus. [IporpaMma uCbITaHUMN.

12. Knaccudukanuss meronoB wucnbiTanuil. OO0bekT wucnbiTaHuid. OObeM U METOAMKA HCIBITAHHIMA.
ABTOMAaTH3aLMs UCTIBITAHUN.

13. Crappaptuzauusa. Lenn cranpaptuszanuu. IIpaBuna pa3paboTKu U YTBEP)KICHHUS HAIlMOHAJIBHBIX
CTaHJApPTOB.

14. Cucrema opranoB u ciyx0 crangaptuzanuu B P®. 3anaun u pynxnuu LICM.

15. HanmonaneHb1i oprad P® no cranmapTu3anuy, TEXHUYECKHME KOMUTETHI 110 CTAHIAPTU3ALNH.

16. Ilpunuunel crangaptuzauud. JJokyMeHTHI B 001acTy CTaHAAPTU3ALUH.

17. ®enepanbHblil 3ak0H «O TEXHUUYECKOM perylupoBaHun». OCHOBHBIE MTOJIOKEHHUSL.

18. Tpu cdepsl IpUMEHEHUSI TEXHUYECKOTO PEryIMpPOBaHUSL.

19. Tlopsanok pa3pabOTKH, IPUHATHS, U3MEHEHUS U OTMEHbI TEXHUYECKOTO PErJIaMEeHTa.

20. TocymapcTBeHHBIN KOHTPOJb (HAA30D) 32 COOMIOACHIEM TPEOOBAHHI TEXHUYECKUX PETIAMEHTOB.

21. CBoOWCTBO MPOIYKIMH, KAYECTBO MPOIYKIMHU U MOKa3aTeslb KayecTBa MpoayKIuu. OCHOBHbIE 3Tallbl
KBAJIMMETPUYECKOM OLICHKH.

22. IlpyHOMMBI TOCTPOCHUSI JIEPEBHEB CBOMCTB KadecTBa. (OCHOBHBIE METOJBI  OMPEIEICHUS
K03(PHUITMEHTOB BECOMOCTH.

23. OcHoBHbI€ (ha3bl pa3BUTHS YIIPABICHUS KAYECTBOM.

24. OcHOBHBIE ATalbl )KU3HEHHOTO LIUKJIA MPOAYKIIH.

25. Hwuxn ynyumenus PDCA u nuxn obecnieuenus kadectBa SDCA Jlemunra.

26. Crpykrypa nokymentanuu CMK. XapakrepucTtuka rpymmn AOKYMEHTAIlMM CUCTEMbl MEHEKMEHTa
Ka4ecTBa.

27. CeMb HpPOCTBIX HMHCTPYMEHTOB KOHTpPOJS W YIpPABJIEHUS KayeCTBOM, pabOTalollle C YUCIOBOMN
uHpopmanuen.

28. KauectBo. I'pamamusi, wmacc, copT. TpeOoBanusi k KauecTBY. TexHuueckue ycioBus. Ilerms
(cinpanb) KauecTna.

29. llenu m MPUHIHKIIBI MTOATBEPXKACHUS COOTBETCTBUA. J[0OpOBOIBLHOE MOATBEPIKICHUE COOTBETCTBUSI.
O0s13aTenbHble cepTUuUKaLUS U JEKIapUPOBAHUE COOTBETCTBUSI.

30. Cxembl cepTuduKanuu npoaykiuu. Cxembl cepTUUKALUU YCIyr. ATTecTtanus U cepTU(UKALUS
nepcoHana. OCHOBHBIE ATalbl NPOLEAYPhl CEPTUPUKALNN CUCTEM MEHEKMEHTA KayecTBa.

31. AxkkpeauTtamusi OpraHoB MO CEPTUPHUKAINUN U UCTIBITATEIIBHBIX JIA0OpATOpHil (LIEHTPOB).

32. OcHoBbI polieccHOro noaxoaa. CrnennanbHbii mponecc. Llernoyka u ceTh mpoeccos.

33. WnenTtudukanuus u npociaekuBacMocCThb.

34. Otansl popmupoBanus, BHeaApeHus u noaroroBku CMK k ceprudukanuu.

35. Meropaomnorus penieHus mpooiaem.

36. I[IpuHIUIIBI MEHEHKMEHTA KauecTBa.

37. Taxtuka nocreneHHoro yayuuieHus (Menkux maroB) KAIZEN u TakTuka paiuKaabHOTO YIy4IIEHUS
(xpynHbIx maro) KAIRYO.

38. MHCTpyMEHTHI M METO/AbI MEHEKMEHTA KauecTBa, padoTaroiiue ¢ BepOanbHOU HHPOpMAIUEH.
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KomrutekcHbIe HHCTPYMEHTBI B METO/IBI MEHEDKMEHTa KaueCTBa, padOTaIOIINe KaK C YHCIOBOH, TaK

U ¢ BepOabHOM MHPOPMAIIHEH.

40.
41.
42.
43.
44.

[Ipouecc nocrosinHOTrO ynyumenus B CMK.

[Tokazarenu, Ucrosib3yeMble JUIsl OLIEHKH YPOBHS BBIIIOJIHEHHUSI [TPOLIEcca.

Pe3ynbTatuBHOCTD U 3PPEKTUBHOCTD.

Bepuodukanus u Bamumiaanus.

Muccus u BusieHue opranuzanuu. [IpumepHsiil nopsAaok pa3pabOoTKH MUCCHH, BUJIEHUS, IOJUTUKU U

IejacH B 001acTH KadyecTBa U CTPATCTUYCCKUX IIJIAHOB OpraHu3aluu.

XN R D=

INEPEYEHbBb BOITPOCOB 110 ITPO®UJIIO IMTOAT'OTOBKHA
27.06.01.05 UudopManmoHHO-U3MepUTEIbHbIE U YIIPABJIAOIIHNE CHCTEMbI

KuzHeHHbI 1MKIT HHOOPMALIMOHHBIX CUCTEM.

Knaccudukanus naHpopMalmoOHHBIX CUCTEM.

Mertonosnorust pazpaboTku nHGOpMaMOHHBIX cucTeM. Metoaomnorus RAD.
Cucrembl ynpaBiaeHUs TPEIIPUITHEM.

CAN-TeXHOJIOTHH.

SC AD A-cucremsl.

BcTpoeHnHbie cuctemsl.

NuTennexryanbHble UHPOPMALIMOHHO-U3MEPUTEIBHBIE CUCTEMBI.
WuTennexryanbHble HHYOPMALIMOHHO-YIIPABISIOLINE CUCTEMBI.
O dexTuBHOCTH HHOOPMAITMOHHO-U3MEPHUTEIIBHBIX CUCTEM.
DddexTrBHOCTH HHPOPMALIMOHHO-YIIPABISIOIINX CUCTEM.

. Metponoruueckoe odecrieueHrne HHHOPMaLMOHHO-U3MEPUTETBHBIX CUCTEM.
. MCTO)IBI U TCXHUYCCKUC CPCACTBA KOHTPOJIA U HUCITBITAHUH I/IH(bOpMaIII/IOHHO-yrIpaBJ'[ﬂIOHH/IX CHUCTEM.

MCTpOJ’IOFI/I‘IGCKaﬂ arrecranus I/IH(bOpMaHI/IOHHO-I/ISMCpI/ITeJ'IBHBIX CHUCTEM.

. MUndopmanronHoe obecriedenrie HHPOPMALMOHHO-U3MEPUTEIIBHBIX CUCTEM.

. Madpopmanmonnoe obecrneueHrne HHPOPMAIUMOHHO-YIIPABIISIONINX CHCTEM.

. IIporpammuoe o6ecrnieueHue HHPOPMAUOHHO-U3MEPUTEIBHBIX CUCTEM.

. IIporpamMmmHoOe obecrieueHre MHPOPMAITMOHHO-YITPABIISIOMINX CUCTEM.

. MeTo/1bl TMarHOCTUKU U UIEHTU(UKALUNA HHPOPMALTMOHHO-U3MEPUTEIBHBIX CUCTEM.

. MeTo/1bl TMarHOCTUKU U UAEHTU(UKALNY HH(HOPMALIMOHHO-YIIPABIISIOIIUX CUCTEM.
21.

CHUCTEMBI.
22.
23.

BCCHpOBOI[HBIC HUHTCJUICKTYAJIbHBIC I/IH(i)OpMaHI/IOHHI)IG CHCTEMBI H I/IH(l)OpMaIII/IOHHO-YHpaBJ'IHIOHH/Ie

BCTpaI/IBaeMBIe OIICpallMOHHBIC CUCTEMBI U OIICPALIMOHHBIC CUCTEMBI PEAJIbHOI'O BPpECMCHHU.
HporpaMMHo-annapaTHHe KOMIIJICKCBI JJIA I/IH(i)OpMaHI/IOHHO-I/ISMCpI/ITCJ'IBHBIX CHUCTEM u

MH(}OPMALIMOHHO-YIIPABIISIIOIIUX CUCTEM.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

CucreMbl OJIEPKKU MPUHATUS PELICHUI.

CASE-Texnonoruu.

CALS-TexHosnoruu.

3aa4u JTOTUCTUKH.

Monenu 00beKTOB B UH(POPMAIIMOHHO-U3MEPUTENIbHBIX U YIPABIISIFOIINX CUCTEMAX.
WNudopmanioHHbIE CUCTEMBI YIIPABJICHUS PUCKAMU.

HaznexxHocTs HHPOPMAITMOHHO-U3MEPUTENBHBIX U YIIPABIISIONINX CUCTEM.

3amura nHGOopMauu B UHPOPMAILIMOHHO-U3MEPUTENIbHBIX U YIIPABIISIFOIIMX CUCTEMAX.
OHeprerudeckas 3pPeKTUBHOCTb UHPOPMAILIMOHHBIX CUCTEM.

WHTepakTUBHBIE ANEKTPOHHO-TEXHUYECKHE PYKOBOJICTBA.

WuTennexryanbHble HHPOPMAIMOHHO-U3MEPUTENIbHBIE U YIIPABISIONINE CUCTEMBI.
WNudopmanioHHbIe TEXHOIOTHH U HHGOPMALIMOHHBIE CUCTEMBI.

Maremaruueckoe obecnieueHre HHPOPMAITMOHHO-U3MEPUTEIBHBIX U YIIPABIISIOMINX CUCTEM.
[Iporpammuoe o6ecrnieueHne HHPOPMAMOHHO-U3MEPUTETBHBIX U YIIPABJISIOUIUX CUCTEM.
MeTo10510T1sl TPOEKTUPOBAHUS MHPOPMAIIMOHHO-U3MEPUTENBHBIX U YIPABIISIIOIIUX CUCTEM.
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CIIMCOK JIMTEPATYPbI VIS IOAI'OTOBKHU K BCTYIIUTEJIbHBIM UCIIBITAHUSIM

PEKOMEHAYEMAS JIMTEPATYPA 110 HAITIPABJIEHUIO ITIOATI'OTOBKHA
27.06.01 YnpasJ/ieHre B TEXHHYECKHX CHCTEMAaX

1. IlepBosBanckuii A. A. Kypc Teopuu aBTOMaTHYECKOTO yIpaBieHus [DneKTpoHHbIN pecype] / A. A.
[TepBo3Banckwuii. —M.: Jlans, 2010. -604c. Pexxum noctyna: — 3bC «Jlanp» http://e.lanbook.com

2. WsmaunoB A. ®@. YucneHHsle METOJbI ONTHUMHU3ALNK: y4eOHUK. [DnexTpoHHBIA pecypc]. / A. @.
N3mannos, M. B. Comono. -M: ®uszmatiur, 2008. -320c. DnekTpoHHO-OMONMHOTEUHAsE cucTteMa «JIaHby.
Pexum nocrtyna — http://e.lanbook/com

3. Jlecun B. B. OcHOBBI METOIOB ONMTHMHU3AIMU: y4eO. mocobme. [DnexkTpoHHBIA pecypc]. / B. B.
Jlecun, 10. II. Jlucoenr —M: Uzg-Bo: «Jlauby», 2011. -384c. DnexkTpoHHO-OMOMMOTEUHAsT cucTeMa «JIaHby.
Pexum noctyna — http://e.lanbook/com

4. MenbuukoB B.I1. Mudopmanonnsie TexHosnoruu: ydeoHuk g By3oB / B. II. MenbHukoB. - M.:
Axanemus, 2008. - 432 c.

5. ITlonomaper C.B. Ymnpapnenue kauecTBoM mpoiieccoB u npoaykuuu. B 3-x xu. Ku.1: Beenenue B
CHCTEMBI MEHEDKMEHTa KadecTBa IPOILECCOB B MPOHM3BOJCTBEHHOH, KOMMEpPYECKOH M 00pa30BaTEIbHBIX
chepax; yueoHoe nocobue / C.B. [Nlonomapes, C.B. Mumenko, E.C. MuiiieHko u Jip.;oJ1 pea. I-pa TeXH. HayK,
npod.C.B. Ilonomapesa. — Tam6oB: U3n-so ®I'BOY BIIO «TI'TY», 2012. — 240 c.

6. Ilonomaper C.B. Ynpasienue kauecTBoM mpoiieccoB u npoaykiuu. B 3-x ku. Ku.2: UHcTpyMeHTHI
M METOJbl MEHEPKMEHTAa KadecTBa IMPOIECCOB B MPOM3BOJCTBEHHOH, KOMMEpPYECKOW M 00pa3oBaTeIbHBIX
cdepax; yueOHoe nocobue / C.B. [Tonomapes, I'.A. Cocenos, E.C. Munienko u zip.;noj pell. 1-pa TEXH. HayK,
npod.C.B. Tlonomapesa. — Tam60B: N3a-B0 ®I'BOY BIIO «TT'TY», 2012. — 212 c.

7. HWupopManoHHBIE TEXHOJIOTHU MPOCKTUPOBAHUS PAIMO3ICKTPOHHBIX cpencTB: yuel. [Tocobue mms
ctya. Beicmi. Yue6. 3aBenenuii ¢ rpudpom YMO a kadectBe ydeOHoro mocodus/ FO.JI. Mypomues, [1.1O.
Mypowmues, 1.B. Tropun u np. — M.: U3natenbckuii nentp «Axagemusi», 2010. — 384 c.

8. Pannes I'.I'. U3mepurenbubie nHOOPMAITMOHHBIE CHCTEMBI [ DJIEKTPOHHBIN pecypc]: yuel. [Tocobue /
I'.T". PanneB. — M.: U3a-8o MI'OY, 2007. — 281 c¢. — PexxuMm nmoctyna kK KHUTE: «IJIEKTPOHHO-OMOIHOTEUHAS
cucrtema Kuura®ouy.

PEKOMEHAYEMAS JIMTEPATYPA 11O ITPO®UJIIO TIOAT'OTOBKHU
27.06.01.01 CuctemMHBIi aHAJM3 U yIIPpaBJeHHe B TeXHHMKe H TeXHOJIOTHAX

1. Kosnos B.H. CucremHsiii aHanu3, ONTUMU3ANMS M TPUHATHE pelIeHui. YdeOHoe mocobue. C-
[TerepOypr: OO0 «IIpocnekt», 2013. - 168c.

2. Bposun, B.M. Teopuss cucrem u cucremHblii aHanu3: YueOnuk /B.M. Bposun, JIL.E.Cypkoga,
B.A.Baneatunos. —M.: [lamkoB u K, 2013. - 644c.

3. Maremaruueckue ocHOBHI Teopuu cuctem/ Jynapenko H.A., Hyiis O.C., CepxantoBa M.B., Ciuta
O.B., YmakoB A.B. Marematunueckue ocHoBbl Teopun cucteM// [log pea. A.B.Ymakosa. — uza. 2-e. CIIO.:
HNY UTMO, 2014. - 292c.

4. MareMaTnyecKkue METOIbl TEOpUHU yrpaBicHUs. [IpoOaeMbl yCTOWYMBOCTH, VYIPABISIEMOCTH |
nabmogaemoct/EmenssinoB C.B., Koposun C.K., Uneua A.B., ®omuuer B.B., dypcos A.C.// M.:
duzmarmut, 2013.

5. Heopenxuii J.C., Hopeuxuit C.H., OctpoBckuii ['"M. HoBble mOIX0Ibl K MPOCKTUPOBAHUIO
XHUMHKO-TEXHOJIOTHIECKHIX ITPOIIECCOB, alllapaToOB W CHCTEM B YCIOBUSX WHTEPBAIBLHOM HEONPEICICHHOCTH//
M.: Uzparensckuit nom «Criextpy», 2012. - 344c.

6. Awnrtonos A.B. Cucremnsiii ananus. - M. Briciiag mkona, 2008. - 454c.

7. Teopus onTuMu3anuK cucteM aBTomMatmdeckoro ympasieHusi / I[lox pexn. K.A. Ilynkoma, H..
Erynosga. - M.: U3ngarensctBo MI'TY um. H.O. baymana, 2004. - 742 c.

8. B. M. Hosocensues, b. B. TapacoB u np. Teopernueckue OCHOBBI CUCTEMHOr0O aHaimu3a. - M.:
Maiiop, 2006 . -592 c.

9. PrikoB A.C. Mosienn 1 METObI CUCTEMHOTO aHAIN3a: MPUHATHE PEHICHUH W onTUMH3anus. — M.:
MUCHUC, 2005.

10. Teopust aBromaruueckoro ympasienus. Y. 1 u 2 / Ilox pea. A.A. BoponoBa. M: Briciias mikorna,
1986.
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11. BacuibeB @.I1. Metoasl ontumuzanuu. M.: @akropuain [Ipecc, 2002.

12. Pexneiituc I'., PeliBunapan A., Percaen K. Ontumusanus B texuuke. T. 1, 2. M.: Mup, 1986.

13. ITomog E.H. Teopus HenuHEHHBIX cUCTEM aBTOMaTh4YecKoro ynpasienus. M.: Hayka, 1988.

14. Cmonun /l. BBeneHrue B UCKYCCTBEHHBIN HMHTEJIEKT: KOHCNEKT Jekuuil. M.: ®usmatiur, 2007. —
264 c.

15. Huxkynun, E. A. OcHOBBI Te€OpuUU aBTOMAaTHYECKOTO yIpaBiieHUs. YacTOTHbIE METO/bI aHAIW3a U
cuHTe3a cucteM: yueb. mocooue mis By30B. / E. A. Hukynun - CI16.: BXB-Ilerepoypr, 2004. - 631 c.

16. KonoBano b.U., Jlebener KO.M. Teopus aBromaruueckoro ympasieHus. —Cankt-IleTrepOypr: uza-
BO «Jlanpy, 2010. - 224c.

17. Taiinyk A.P. Teopust aBTomMatuyeckoro ynpasieHus. M.: Beici. mkomna, 2010. - 415c.

18. IlerpakoB }O.B., J[lpaues O.M. Teopuss aBTOMATHYECKOTO YIPABICHUS TEXHOJIOTHYECKUMHU
cucTeMaMH: y4eOHoe mocobue ajsi CTyaeHTOB By30B// M.: MammHocTtpoenue, 2009. - 336c¢.

19. EmenbsanoB C.B., Kopoun C.K. Hosble Ttunsl oO0OpaTHOil cBsi3u. VYIpaBieHHE IIpU
HeonpeaeneHHocty. M.: Hayka, 1997.

20. Tapacenko @.II. [IpuxmnanHoit cucremuslii ananus// M.: KHOPYC, 2010. - 224c.

PEKOMEHAYEMAS JIMTEPATYPA 11O ITPO®UJIIO TIOAT'OTOBKHU
27.06.01.02 ApromMarH3auMs U YIpaBJdeHHE TEXHOJOIMYECKUMHU MPOLECCAMHU M IPOU3BOJACTBAMH

1. OmenkoB A. O. Cuctembl aBTOMaTUYECKOTO YIPABJICHUS: TEOpUsl, IPUMEHEHUE, MOJCIINPOBAHNUE U
MATLAB [Onexrponnsiii pecype] / A. O. Omenkos. —M.: Jlanp, 2013. -208c. Pexum noctyna: — 9bC «Jlanb»
http://e.lanbook.com

2. Tanmgyk A. P. Teopus aBTOMAaTHYECKOTO YNpPABJICHUS B IIpUMEpax M 3aJadax C pPELICHUSIMU B
MATLAB [Onekrponnsiii pecypc] / A. P. I'aiinyk, B. E. benses, T. A. [IpsaBuenko. —M.: Jlans, 2011. -464c.
Pexum nocryna: — 9BbC «Jlaup» http://e.lanbook.com

3. Jlecun B. B. OcHOBBI METOIOB ONMTHMHU3AIMU: y4eO. mocobme. [DnexkTpoHHBIA pecypc]. / B. B.
Jlecun, O. II. Jlucosernr —M: Uznp-Bo: «Jlanby, 2011. - 384c. DnexTpoHHO-OMOIMOTEUHAsT cuctemMa «JIaHby.
Pexum nocryna — http://e.lanbook/com

4. boObipp M.B. Teopernueckne OCHOBBI NOCTPOEHHUS AaBTOMATU3MPOBAHHBIX CHCTEM YIIPaBICHUS
TEXHOJIOTUYECKMMH TIPOIIECCAaMH Ha OCHOBE HEYeTKO# Jioruku: MoHor. / M. B. boOsips, B. C. Turos, C. I
EmenbsHoB. - Crapserit Ockon: THT, 2011. - 232 c.

5. MogenupoBanue cucteM: yueOHoe mocobue aist By30B / U. A. Enuzapos, H0. @. MaprembsiHoB, A.
I'. Cxuptnanze, A. A. TperbsikoB; Tam0. roc. TexH. yH-T. - Tam6os: ®I'BOY BIIO TI'TVY, 2011. - 96 c.

6. ITuenpnuk B.K., Pesuyk W.H. UccnenoBanue omeparuii [DnekTpoHHBINH pecypc]: Meromuyeckue
pexomenaauuu. - I['ponno (bemapycw): I'pl'Y um. . Kynmanei, 2010. - 104 c. — Pexum pocryna:
http://window.edu.ru
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27.06.01.03 MaremaTuyeckoe MOACJUPOBAHME U ONITUMHU3ALMUSA B TEXHUKE M TEXHOJIOTHAX

1. Cwmmupnos B.U. Kypc Bricuieit matematuku B 5 Tomax. M.: Hayka, 1974. T.1 — 480c., T.2 — 650c.,
T.34Y1.-320c., T.342.-670c., T.4 4.1 - 335¢c., T.4 4.2 — 550c., T.5 — 650c.
2. ®uxrenroasl I'.M. Kypc nuddepenimaibHoro u MHTErpajgpHOro ucuucienus B 3 romax. M.:®duzMartiur,
2001. T.1 —616¢c., T.2—810c., T.3 — 662c.

2. CosgeroB b.41., SIxoBneBC.A. MonenupoBanue cucrem. - Omera-JI , 2012, 343 c.

3. CosetoB b.41., SxosneB C.A. MoaenupoBanue cuctem. [Ipaktukym. - Omera-JI, 2012. - 295 ¢

4. Camapckuit A.A., Muxaiinos A.Il. Marematuueckoe moaenuposanue: Unen. Metoel. [Ipumepsr. -
M.:, DUSMATIJINUT, 2002. - 320c.

5. MogenupoBanue cuctem: Yueonuk/ C.W. JIpopeukwuii, FO.JI. Mypomuies, B.A. Tloronun, A.T.
Cxuptnamze - M.: U3parensckuit nentp "Axanemus", 2009. - 320c.

6. baxsanos H.C., )Kugxos H.II., Ko6enpkoB I'.M. Uncaenasie MeToAnl. — 5-¢ u3x. — M.: BUHOM.
Jlaboparopus 3nanuii, 2007. — 636 c.

7. Mapuyk [.11. MeTtonp! BelunciuTenbHON MaTeMaTtuku. - M.: Hayka, 1989. -608c.

8. Bacunbse @.I1. Meroapl ontumuszanuu. M.: @akropuain [Ipecc, 2002.

9. Pexuneittuc I'., PeiiBuaapan A., Percnen K. Ontumuzanus B texauke. T. 1, 2. M.: Mup, 1986.

10. BOnascronsu JI.O. Juddepennmanbupie ypaBHEHUs U BapualiMoHHoe ncuncienue. M.: Hayka, 19609. -
424c.

11. Ioutpsrun JI.C. u ap. MaTemaTHueckas Teopus ONTUMaJIbHBIX HpoiieccoB. M.: Hayka, 1983. -393c.

PEKOMEHAYEMAS JIMTEPATYPA I10 TIPO®UJIIO TIOAT'OTOBKHU
27.06.01.04 CranaapTuszanus 4 ynpapjieHHe Ka4eCTBOM NPOAYKIHH

1. T'myaxun, O.I1. BceoGmiee ynpasienue kauectBoM: YueOHUK it By30B / O. I1. ['mynkus,
2. H. M. I'opbynos, A. U. I'ypos, 0. B. 3opun; [lox pea. O. I1. I'nynkuna. — M.: Paguo u cBsi3p, 1999.
— 600 c.

3. Ilonomape, C.B. VYmpaBienue KkauecTBOM MpOAYyKUMHU. BBeneHue B CHCTEMbl MEHEKMEHTa
kadectBa / C.B. Ilonomapes, C.B. Mumenko, B.f. benooparun // M.: PUA «Crangaptsl u kadectBoy», 2004. -
248 c.

4. Tlonomapes, C.B. YmpaBieHue kauecTBOM MNPOAYKIUU. VIHCTpYMEHTHI U METOJAbl MEHEIKMEHTa
kauectBa / C.B. Ilonomapes, C.B. Mumenko, B.f. beno6parun, B.A. Camoponos, b.W. I'epacumosn, A.B.
Tpodumos, C.A. ITaxomosa, O.C. Ilonomapesa // M.: PUA «Crangaptsl u kauectBo», 2005. — 248c.

5. Tlonomapes, C.B. KBanumerpusi 1 ynpapiieHHe KauyecTBOM. MIHCTpYMEHTHI ylpaBiIeHHUSI Ka4eCTBOM:
VYuebHoe nocobue / C.B. Ilonomapes, C.B. Mumenko, b.11. I'epacumos, A.B. Tpopumos. — Tamb60B: U3a-Bo
TI'TY, 2005. - 80 c.

6. Mumenko, E.C. [IpoektupoBanue, popmupoBaHue, BHEIPEHUE U TPAKTHUECKOE

7. WCHOJIBL30BaHMWE CHCTEMBI MEHEDKMEHTA KadecTBa B 00pa3oBaTeIbHON OpraHu3anuy : MOHOTpadus /
E.C. Mumenko, C.B. ITonomapes. — Tam60B : U31-Bo Tam0. roc. TexH. yn-ta, 2009. — 96 c., n.

8. Mumenko, C.B. HcTopus MeTposioruu, CTaHaapTA3AIUU, CEPTUPHUKAIIMNA U YIIPABICHUS KaueCTBOM/
C.B. Mumienxko, C.B. [lonomapes u ap. / Yue6noe nocodue / Tam6oB: U3n-Bo Tamb6. roc. TexH. yH-ta, 2004. -
112 c.

9. beno6peirun, B.SI. OCHOBBI TeXHUUYECKOTO perynupoBaHus: yaeonoe nocodue / B.S. benoOparun. —
M. : PUA «Crangaptsl u kauecTtBo», 2008. — 424 c.

10. Ceprees A.I'., Jlateimies M.B. Ceptuduxanus: Yueb. mocodue. — M.: Jloroc, 2000. — 247 c.

11. KynakoB, M.B. TexHonoruueckue m3amMepeHuss U npuOOpbl A XUMUYECKUX Mpou3BoAcTB / M.B.
Kynakos. — M.: MamunocTtpoenue, 1983. —423 c.
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27.06.01.05 UudopManmoHHO-U3MepUTEIbHbIE YIIPABJISIOUINE CHCTEMbI

1. Mypomues, F0.JI. TeopeTrndeckue 0cHOBBI dHEprocOeperaromiero ynpasienus: Monorpadus / 10. JI.
Mypowmues, /. FO. Mypomues, B. A. Tloronun. — M.: AHYC-K, 2010. — 286 c.

2. Pannen I'. I'. UnTennexryanbHble CpesICTBA UBMEPEHUM, U3, « Akagemus», 2011 r.- 272 c.

3. HWudopmManoHHbIe TEXHOJIOTHUH MPOSKTUPOBAHUS PAJANOIIICKTPOHHBIX CPENICTB : y4el. mocodue ams
ctyn. Beicil. y4e0. 3aBenenuii / FO.JI. Mypomues, JI.}FO.Mypomries, U.B.Tropun u np. — M. : U3garenbckuit
neHTp «Akagemus», 2010. — 384 c. (rpud YMO).

JlonoiHUTe/ILHAS TUTEPATypPa

1. PybuueB, H.A. U3smepurenbHble HHPOPMAILMOHHBIE CHUCTEMbI [DJIEKTPOHHBIN pecypc]| : yueo.
nocobue / H. A. Pybuues. — M.: MUUT, 2006. — 124 c. — Pexum pocryna Kk kHure: "DIEKTPOHHO-
onbnnoreynas cucreMa Kaura®doun" .

2. OcHOBBI MOCTpOEHUSI HMH(POPMALIMOHHO-U3MEPHUTENIbHBIX CHUCTEM: MOCOOME 10 CHCTEMHOMN
unrterpauuu / H.A.Bunorpanosa [u ap.]; noa. pexn. B.I'.Csupunosa. — M.: U3natenscto MOU, 2004. — 268 c.

3. OcHOBBI mTOCTpOCHUS © (YHKIIMOHHPOBAHUS WHTEIUICKTYAJbHBIX HWH(GOPMAIIMOHHBIX CHCTEM
[DnexTponnbIit pecypc]: yuebHoe mocobue / B.J. beuikun [I/I ap.]; mox obm. pen. mpod. A.H. Komea. —
[Ten3a: I[II'YAC, 2007. 207c.—Pexum JOCTYyTIA:
http://window.edu.ru/window_catalog/files/r74960/int_inf sys.pdf. 3ars. c skpana.

4. Mupomnuk, U.B. Teopus aBTomatuueckoro yrpaiaeHus. HenuHeiiHble 1 ONTUMalbHbIE CUCTEMBI /
N.B. Mupomnuk. — CII6.: ITurep, 2006. — 272 c.

5. BoctpukoB, A.C. Teopus aBromartuueckoro peryiupoBanus / A.C. BoctpukoB. — M.: Bricias
mkoJia, 2004. — 365 c.

6. Pannes I'.I'. MeTonbl u cpenctBa uamMepenuii: yueonuk uist By3os / I'. I'. Pannes, A. I1. TapaceHko. -
3-e m3x., crep. - M.: Axkanemusi, 2006. - 336 c.

7.  OCHOBBI aBTOMaTHUKH M CUCTEMbI aBTOMAaTHUECKOTO YIpaBjeHus: yueOHoe nocobdue ¢ rpudom YMO /
J1.YO. Mypowmues, FO.JI. MypomuieB. — Tam60B: M3a-Bo Tamb6. roc. TexH. yH-Ta,

8. 2008.-4Y.1.-96c.

9. Pamomopr, 3.f. CrpykTypHOE€ MOJEIMpOBaHHE OOBEKTOB M CHCTEM  YIpaBICHUS C
pacnpeesieHHbIMH apameTpamu: yueb. nocodue / 3.5. Panonopt. — M.: Beicmas mkona, 2003.- 299 c.

10. Myxannn, JL.I. CxemMoTeXHHMKa W3MEPHUTEIBHBIX YCTPONCTB [DJIEKTPOHHBIN pecypc]:ydeOHoe
nocobue / JI.I'. Myxanun. — CII0.: U3garensctBo «Jlanb», 2009. — 3arnasue ¢ sxkpana. — Pexxum nocryna:

11. http://e.lanbook.com/books/pdf.php?book id=275&p id=25&bookid=1924piciias mkomna, 2003. —
299 c.

12. Pannes, ['.I'. Mertoas! u cpenctBa usmepenuit: yueoHuk uig sy3os / I'. I'. Pannes, A. I1. Tapacenko.
— 3-e m3x., crep. — M.: Akagemus, 2006. — 336 c.

13. T'ackapoB, [1.B. MHremnexryanbHble MH(OPMALMOHHBIE CHCTEMbI: yueOHMK s By30oB / [I. B.
I"ackapoB. — M.: Beicuas mxkona, 2003. — 431 c.

14. OcHOBBl MOCTpOEHHUS HH(DOPMALIMOHHO-U3MEPUTENBHBIX CUCTEM: MOCOOHE 10 CHCTEMHOMN
unterpauuu / H.A.Bunorpaznosa [u ap.]; noa. pexn. B.I'.Csupunosa. —M. : U3natensctBo MOU, 2004. — 268 c.

15. CxeMOTexHUKA 3JIEKTPOHHBIX CUCTEM. MUKPOIPOLIECCOPhI 1 MUKPOKOHTpoJuiepsl / aBT: B.M.Boiiko
[ mp.]. — CII6.: BXB-IletepOypr, 2004. — 464 c.

16. IlaBnos, B.H. CxemoTexHMKa aHAIOTOBBIX AJIEKTPOHHBIX YCTPOMCTB: y4eOHUK s By3oB / B. H.
[TaBnos, B. H. Horun. — 2-e u3n., ucnp. — M.: ['opsiuasa nuaus-Tenexkom, 2003. — 320 c.

17. ndopManvoHHbIE TEXHOJOIUM yIpaBieHus. Yued. mocobue ans By3oB / Ilox pen. mpod. I'.A.
Tutopenko. - M.: IOHUTU-/TAHA, 2002. - 280 c.

18. Vr1kun, B.b. UndopmanonHble cucTeMbl U TEXHOJIOTUU B 3KOHOMHKE: YueOHUK Juist By30B / B.b.
Vrkun, K.B.bangua. — M.: KOHUTHU — JIAHA, 2003. — 335 c.

19. ABTomaru3upoBaHHbIE MH(DOPMAIIMOHHBIE TEXHOJOTWU B 3KOoHOMHKe: YueOHuk / M.U. CemeHos,
N.T. Tpyounun, B.U. Jloiiko, T.I1. bapanosckas; mox o6mi. pea. WU.T. Tpybununa. — M.: ®@uHaHCH U
cratuctuka, 2003. — 416 c.

20. Pomanos, B.I1. UnTennexryanbHble ”HGOPMALMOHHBIE CUCTEMBI B 5KOHOMUKE : YuebHoe nocobue /
B.I1. Pomanos. — M.: U3natenbctBo «DKk3ameny, 2003. 496¢.
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Ilepuoguveckas Jureparypa

1. HudopMalnnOHHO-U3MEPUTENbHBIE W  YOPABISIIOIIME  CUCTEMBbI  [DJIEKTPOHHBIM  pecypc]:
eXKEeMEeCSUHbIN HaydHO-TeXHUUecKuil xypHai / M.: M3narensctBo Pagnorexnuka. OcHOBaH B

2. 2002 r. — Pexum nocryna: http://elibrary.ru/title _about.asp?1d=7841.

3. IlpubGopsl u cuctemsl ynpanieHus. Ymnpasinenue. Kontposs. Jluarnoctuka [DaeKTpOHHBIN pecypc]:
eXKeMeCSIUHbIM Hay4dHO-TexHu4eckuil xypHan / M.: U3natensctBo "Hayurexnutuspar”. OcHoBan B 1956 r. —
Pexxum nocrymna:

4. http://elibrary.ru/contents.asp?titleid=7953.

5. Cucremorexnuka: CucteMHble IpoOIeMbl HaJIS)KHOCTH, KayecTBa U MHPOPMALIMOHHBIX TEXHOJIOTHH
[DnexkTpoHHBIN pecypc] : HaydHO-TexHU4Yeckuil xypHan / M.: U3natenbctBo Papnorexnuka. OcHoBan B 2003
r. — [lepuognunocts uznanus — 1 pas B rog. — Pexxum gocryma: http://elibrary.ru/title _about.asp?1d=9112.

6. JlaTuuku W cUCTeMbl [DIEKTPOHHBINA pecypc| : €KEMECSYHBIM HAyYHO-TEXHUYECKUM *KypHai / M.:
N3parensctBo OO0 "Cencumat-Ilmroc". OcHoBan B 1999 r. -  Pexum  gocryna:
http://elibrary.ru/title_about.asp?id=8642.

7. VHpopMalMOHHbIE TEXHOJIOTMH MOJEIUPOBAHUS U YIpaBlieHUs [DJIEKTpOHHBINA pecypc]| : HaydHO-
TexHuueckuil xypHan / Boponex: M3znarensctBo Hayunas kuura OcHoBan B 1994 r. — IlepuonnyHocTh
m3nanus — 6 pa3 B roa. — Pexxum noctyna: http://elibrary.ru/title_about.asp?id=25286.

HNHuTepHeT-pecypcsl

1. «M3narenbctBo JlaHb. DneKTpoHHO-OMONMOTEUHAs cucTeMay [DIEKTPOHHBIN pecypc]: 3JeKTPOHHO-
oubnuoTeuyHas cucrema. — Pexxum noctyna: http://e.lanbook/comy.

2. «EmuHOE OKHO MoCTyIa K 00pa3oBaTeIbHBIM pecypcam» [DIeKTpOHHBIN pecypc]|: nHbopMaIrmoHHas
cuctema. — Pexxum pocryma: http://window.edu.ru/.

3. «eLIBRARY.RU» [OnexTpoHHslil pecypc| : HaydHas dJIEKTpOoHHas OmOinoTeka. —Pexxum moctyna:
http://elibrary.ru.

4. «Hayunas Oubnuorexka TamOOBCKOro TroCylapCTBEHHOIO  TE€XHHYECKOTO  YHUBEPCUTETa»
[DnexTpoHHBIN pecypc]: anekTpoHHas oubnmoreka. — Pexxum gocryna: http://www/lib.tstu.ru/.

5. Cant xypHana «CXeMOTEXHUKa»: Hay4HO-TEXHHYECKMIl KypHan — Pexum pgocryma:
http://publ.lib.ru/ARCHIVES/S/%27%27Shemotehnika%27%27/ %?27%?27Shemotehnika%27% 27.html.

6. Caiit «KonTtpons. U3mepenue. Jluarnoctuka». PazpaboTka, mpou3BoACTBO U MOCTaBKa MPUOOPOB U
CHCTEM /Ui HEpa3pymIalomIero KOHTPOJII W TEXHWYECKOW JMarHOCTHKH. — Pexum  mocryma:
http://www.defectoscop.ru/page94.html.

7. Caitt kadenpsl «KoHCTpynpoBaHHe paguo’IEKTPOHHBIX U MHKPOIPOIECCOpHBIX cuctem» TI'TY
«IKCIepTHas CUCTeMa dHeprocOeperaromiero ynpasieHus». — Pexxum gocryma: http://crems.jesby.tstu.ru:88.

[IporpaMma BCTYNUTENBHBIX HCIBITAaHUM pa3paboraHa kadenpamu «MHPOpMaUMOHHBIE HPOLECCHl U
ynpasieHue», «MexaTpoHHKa U TeXHOJOorudeckue uMmepeHus» u «KoHcTpyupoBaHHe paguodIeKTPOHHBIX U
MHUKPOMPOIIECCOPHBIX CUCTEM.



