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IHEPEYEHDb ObIIUX BOITPOCOB IIO HAITPABJIEHHIO IIOAI'OTOBKH

27.06.01 Vnpaenenue 6 mexnuueckux cucmemax

. CucTeMHBIH 110AX0/1 ¥ CUCTEMHBIN aHanu3. XapaKTepUCTUKA CIIOKHBIX CUCTEM.

. ArperatuBHble cucTeMbl. CTPYKTYpHBINM aHAJIN3 arperaTUBHBIX CUCTEM.

. AHanM3 ¥ CUHTE3 B CUCTEMHBIX UCCIIECJOBAHUAX.

. KomnprorepHoe MozienupoBaHue KaKk UHCTPYMEHT PEAJIM3aLUNA CUCTEMHOTO aHAJIN3a.
. AHaNIM3 TEXHUYECKUX CUCTEM CPEICTBAMM MOJEIUPYIOLIEH IPOrPaMMBI.

. OcHoBHbIE TIOHATHUA cucTeM ynpasieHusi. O0bekT ynpanieHus. CucreMa yrnpaBieHHUs.

~N OO U bR W N

. OcHoBHEIE IMPUHIUIIBI YITPABJICHU. OCHOBHBIE BUJIbI CUCTCM YIIPABJICHUA

8. Maremarndeckoe ONMCAHUE 3JIEMEHTOB CHUCTEMBbl YNPaBJIEHUS U MHOIOMEPHBIX OOBEKTOB
YIPaBJIEHUS 10 CIOCO0Y «BXOJ-BBIXOI»

9. Cnoco0 omnucaHusl AJIEMEHTOB CUCTEM YIPABJICHUS U MHOTOMEPHBIX OOBEKTOB YIpPaBICHUS
METO/IOM MPOCTPAHCTBA COCTOSTHUMN

10. Ilepemennsie coctosiHus, IIpocTpanHcTBO cocTosiHuii. da3oBbie nepemeHHble DazoBoe
MIPOCTPAHCTBO. Y PaBHEHUE COCTOSHUS

11. Dransl NOCTPOECHHUS U UCCIIEAOBAHUS MOJIEIEH.

12. MeTops! nueHTH(GHUKAINN MOJENeH TMHAMUYECKHUX TPOLIECCOB.

13. MeToab! ueHTU()UKALUU MOAEIeH CTallMOHAPHBIX ITPOLIECCOB.

14. ArperaTuBHbIN IOAXO0/1 K MOJEIUPOBAHUIO CIIOKHBIX CUCTEM.

15. OcoGeHHOCTH MOJIETUPOBAHUS CUCTEM MAaCCOBOT0 00CITYKHBaHMUS.
16. Knaccuduxanus cpeacts usmepeHuidl. MeToasl H3MepeHHi.

17. OcHOBHBIE U TOMOJIHUTENIbHBIE TOTPEIIHOCTH CPEICTB U3MEPEHHIA.
18. [ToBepka u KaIMOPOBKA CPEICTB H3MEPEHUH.

19. MeTposnoruueckast aTTecTalus CpeacTB U3MEpPEHUH.

20. Metponorudeckoe o0ecredeHrne MPOU3BOJICTRA.

21. Metoapl M TEXHUYECKHE CpeacTBa KOHTPOJISI U HUCIIBITAaHUI I/IH(I)OpMaI_[I/IOHHO'
HN3MCPUTCIIBHBIX CUCTCM.

22. TexHUYeCKHE CPEACTBa HHPOPMALMOHHO-U3MEPHUTEIbHBIX CHCTEM.
23. Cucremsl yrpaBiaeHUs 6a3aMH JTaHHBIX.
24. be30omnacHOCTh U 3alMTa HHPOPMAIIUN B KOMIIBIOTEPHBIX CUCTEMAX.

25. AnnapaTHsle cpe/icTBa HHOPMAIIMOHHO-YIIPABIISIFOIINX CHCTEM.

INEPEYEHbB BOITPOCOB 110 IMPOPUJIIO NIOATI'OTOBKH

27.06.01.01 Cucmemuviyi aHaiu3 U ynpasieHue 8 mexHuxKe U mexHoi02usix

1. MeTOJIOJ'IOl"I/I‘-IeCKI/Ie IMPUHIMUIIBI U 3a1a9Y1 CUCTEMHOI'0 aHaJIM3a B TEXHUKE N TEXHOJOTHAX.

2. CucteMbl U 3aKOHOMEPHOCTH WX (YHKIIMOHMPOBAHHS ¥ pa3BUTHSI. OCHOBHBIC JTarbl
JKU3HEHHOI'O IIMKJIA CIIOKHON TEXHUYECKONW CUCTEMBI.

3. MOI[GHI/I u K.IIaCCI/I(l)I/IKaI_II/ISI CHUCTCM B TCXHHUKE U TCXHOJOIUAX.



4. Moaenu 1 METOAbI MPUHATUS PEIICHUM.

5. IlocTaHoBKa, KIacCU(pUKAIMS U 3TAIbl PEUICHUS 3a7a4 MPUHATHS PELICHUH.
6. DKcniepTHBIE MPOLEAYPHI. 3a/1a4l OLICHUBAHMUSI.

7. Anroput™ 3KcriepTu3bl. MeToas! 00paboTKH 3KCIIEpTHOM HHPOPMALIUH.

7. Meronbl hopMHUpOBaHMS UCXOAHOTO MHOXKECTBA albTepHATUB. MopQojaorndeckuii aHaius3
CHUCTEM B TEXHUKE U TEXHOJIOTHSIX.

8. MeTO,I[BI MHOFOKpHTepHaHBHOﬁ OLCHKU aJIbTCPHATHUB B TCXHUKEC U TCXHOJIOTHAX. CDYHKI_II/ISI
IIOJIC3HOCTH.

9. [IpunsTHE KOIEKTUBHBIX perieHuid. COBpeMEeHHbIE KOHLIETILUU TPYIIIOBOrO BHIOOpA.

10. Mopenu u MeETOABI TPUHITHS PEIICHUH Tpu HedeTkon wuHdopmaruu. Hederkue
MHOkecTBa. OCHOBHBIE OMNpENEICHUST W ONepaluy HajJ HEYeTKUMU MHOXecTBaMu. Heuerkoe
MOJICJTMPOBAHUE B TEXHUKE U TEXHOJOTHUSX.

11. Urpa xak wmozens KOHMIMKTHON cutTyarmuu. Krnaccupukamus wrp. Martpudssle,
KOOIIEpaTUBHbIE U TU(HepeHIINATbHbIE UTPBI.

12. OnTuMU3alMOHHBIN TOAX0JI K IpOoOJieMaM YIPaBJIECHUS U MPUHATHUS PELLICHUIN B TEXHUKE U
TexHosorusx. Popmbl 3alUCH 337ad MaTeMaTHuecKoro mnporpammupoBanus. Kiaccuduxanums
3a/1a4 MaTeMaTU4eCKOro MporpaMMHUpPOBaHHUSL.

13. IlocraHoBka 3amauu JIMHEHHOro mporpamMMupoBanus. CTaHgapTHas W KaHOHUYECKas
dopmbl  3amucu. JlomycTHMBbIE MHOXKECTBA W ONTHMAJIbHBIC pEIIEHUS 3a]ad  JIMHEHHOTO
POrPaMMHUPOBAHUS.

14. VYcnoBus CcyliecTBOBaHHS M CBOMCTBA ONTUMAIbHBIX PELICHUM 3a7aud JIMHEHHOro
IporpaMMupoBaHus. CUMILIEKC-METOL.

15. IlocraHoBKa 3agady HEIMHEHHOro mporpaMMupoBaHus. JIOKanbHBIM U TJI0OATBHBIN
skcTpeMyM. HeoOxonumble yciaoBusi 6€3yCIOBHOTO 3KCTpeMyMa JuddepeHIHpyeMbIX (YHKINH.
Teopema 0 ceI0BOI TOUKE.

16. Heobxonumble ycnmoBHs 3kcTpemyma auddepeHunpyemMoit (yHKIMM Ha BBITYKIOM
MHo)kecTBe. Teopema Kyna—Takkepa 1 ee reoMeTprueckas HHTEpIpEeTaLts.

17. 3anaun 00 yCIOBHOM SKCTpEeMyMe M METOJ] MHOXKUTenel Jlarpanika.

18. Knaccudukanus metogoB 0e3ycinoBHON ontumu3anuu. CKOPOCTH CXOAMMOCTH. MeToabl
MEepBOro MopsAaKa. ['paeHTHBIE METOIBI.

19. Metoasl BTOoporo nopsiaka. Meron HetoroHa u ero Mmoaudukanuu. KBa3uHbIOTOHOBCKHE
METO/BL.

20. [TocTanoBKa 3a1a4y BBITYKJIOTO IPOrpaMMUpoBaHysi. CBONCTBA ONTUMAJIbHBIX PELICHUM.

21. HeoOxoauMble M JOCTaTOYHBIE YCJIOBUS 3KCTpeMyMma AuQQepeHIHpyeMoil BBIMTYKIOHN
(GYHKIIMHM Ha BBITYKJIOM MHOXECTBE U UX IpuUMeHeHue. Teopema Y 13aBbl.

22. OcCHOBBl TEOpUM [BOMCTBEHHOCTHM B BBIIYKJIOM IPOrpaMMUpOBaHMM. JInHeHHOe
IIPOrpaMMHUPOBAaHUE KaK YACTHBIM cilydad BbINykioro. lIoHsATHE O Hernaakoil BBITYKIOW
ontumuzanmu. Cyoauddepenuna.

23 . OCHOBHBIG IIOAXO0AbI K pemeHmo 3KCTpeMaJ'H>HI)IX 3aga4 C OFpaHI/I‘—IeHI/ISIMI/I.
Knaccudukanus 3amad ¥ MeTOIOB. MeToabl MPOEKTUpPOBaHUS. METOJ MPOEKIUU TpaIHeHTA.
Meto/1 yCIIOBHOTO TPpaIMEHTA.

24. Metoapl CBEACHHS 3a/lad C OTPAHHUYCHHUSMH K 3a7ayaM Oe3yCIOBHOW ONTHMM3AIIHH.
MeTo/1pI BHEITHUX U BHYTPEHHUX MTPadHBIX (QYHKIUI.

25. KoMOMHUPOBaHHBIM METO MPOEKTUPOBAHUS U MITpadHbIX QYHKIHI. MeTo CKOJIB3SIIEro
JIOIyCKa.



26. MeTtozpl 1 3aJ1a4yd TUCKPETHOTO MPOTPaMMUPOBAHUS. 3aa4uM ETOYUCICHHOTO JTUHEUHOTO
nporpammupoBanus. Meronsl orceuenus ['omopu.

27. Meton BeTBeW W TIpaHUll. 3ajadya O Ha3HayeHUsIX. BeHrepckuil anroput. 3agadyu
ONTHUMM3AIMH Ha CETSIX U rpadax.

28. Meron OUMHAMUYECKOrO MPOrpaMMHMPOBAHUS Ui MHOTOLIATOBBIX 3a7a4 HPHUHITHUS
pemenuii. [lpuanmun ontumansHocTH bennmana. OcHOBHOE (YHKIIMOHAIBHOE YpaBHEHHE.
BeruncnurenbHas cxema MeTofia JIMHAMUYECKOT0 IPOrpaMMHUPOBaHUSL.

29. OCHOBHBIE MOHATUS TEOPUM YIPABICHUS: LIEJIM U NPUHIUIBI YIIPABICHUS, JUHAMUYECKUE
cucTeMbl. Maremaruyeckoe oOnucaHue OOBEKTOB YIPABICHMs: IPOCTPAHCTBO COCTOSIHUH,
nepeAaTouHble GYHKINHU, CTPYKTYPHBIE CXEMBI.

30. OcHOBHBIC 3a/Ja4ydl TEOPUU YIPABICHUS: CTAOWIM3aIUs, CICKEHHE, MPOrPaMMHOE
yIpaBJICHUE, ONTUMAIILHOE YIPABJICHUE, IKCTpEMalIbHOE peryiupoBanue. Kimaccudukams cucrem
yIIpaBICHHUS.

31. I[I/IHaMI/I‘ICCKI/Ie U CTAaTHUYCCKHUC XapPAKTCPUCTHKU CUCTEM YIIPABJICHHUA: IICPCXOAHAA U
BE€COBas1 Q)YHKHI/II/I H HUX B3aUMOCBA3b, YAaCTOTHBLIC XAaPAKTCPUCTUKH. Tumnossle JUHaAMHUYCCKUC
3BCHbA 1 UX XAPAKTCPUCTHUKMU.

32. Ilonarue o0 yCTOMYMBOCTM CHCTEM yIpaBieHUs. YcroiunBocTh 10 JIsSmyHOBY,
aCHUMIITOTUYECKAsl, SKCIIOHEHIINAIbHASL YCTOWYUBOCTbD.

33. VYcTOWYMBOCTb JIMHEHHBIX CTalMOHApHBIX cucteM. Kpurtepuu JlsnyHosa, JIbenapa—
[Munapa, I'ypeuiia, MuxaiinoBa. Y CcTOWYUBOCTh TMHEWHBIX CHCTEM C OOPATHOM CBSI3bIO: KPUTEPUI
HaiixBucra.

34, KadgecTBO IIponeccoB ylnpaBJICHUS B JIMHEWHBIX JUHAMHUYCCKHUX CHCTCMax. IToxazarenu
KaduCCTBa IMCPCXOAHBIX IMTPOLCCCOB. MCTOIH)I OIICHKH Ka4CCTBa. KoppeKuI/m CHUCTEM YIIpaBJICHUS.

35. Metoasl cuHTe3a OOpaTHOM CBS3H. DJIEMEHTHI TEOPHH CTAOWIH3AIUH. YTPaBIsSIEMOCTb,
Ha0JI0IaeMOCTh, CTAOUITU3UPYEMOCTb. [[yallbHOCTh YIpaBIsieMOCTH ¥ HAOJI01ae€MOCTH.

36. AHanuTHYeCKOe KOHCTpyMpoBaHue. MneHtudukauus  JUHAMHYECKHX  CHUCTEM.
OKcTpeMalbHbIE PEryIsSTOPbl — CAMOOTITUMU3AIIMSL.

37. Kiaccudukanus IUCKPETHBIX CHUCTEM aBTOMATHUYECKOTO YIPABICHHS. YpaBHEHUS
UMIYJIbCHBIX CHUCTEM BO BPEMEHHOM O0O0JacTH. YpaBHEHUS pPa30OMKHYTBIX M 3aMKHYTBIX
UMITYJIbCHBIX CUCTEM OTHOCHUTEIBHO PEIIeTYAThIX (PYHKIHUIL.

38. luckpetHsbie cuctembl. ZET-npeoOpa3zoBaHue penieTyaThix GYHKIMI U €ro CBOMCTBA.

39. DnemeHTsl Teopun Oudypkanuu. OCHOBHbIE BUIBI HEIMHEHHOCTEH B CHCTeMax
ynpasieHus. MeToibl uccie10BaHus OBEIEHNS HETMHEUHBIX CUCTEM.

40. ABtokosiebaHUs HENUMHEHHBIX cucteM, oroOpaxkenue A. Ilyankape. OpOutanbHas
YCTOMYMUBOCTB. TeopeMbl 00 YCTOMUYUBOCTH MPEASTbHBIX ITUKIIOB: AHIpoHOBa—BuTTa, Kenurca.

41. Knaccudukanuss OoNTHUMalbHBIX CHCTEM. 3aJaydl ONTHMAJBHOrO yrpasieHus. [IpuHimn
Makcumyma [loHTpsArnHa.

MNEPEYEHbB BOITPOCOB 110 IMPOPUJIIO NIOATI'OTOBKH

27.06.01.02 Asmomamuzuposaunoe ynpaeieniue mexHoa02udeCKuMu

npoueccamu u I’ll?OMS‘@O@CWZ@CZMU

1. Perynsgpuble curHaael M HX XapakTepuUCTUKH. OlpeneneHue peryaspHOro CUTrHala.
OCHOBHBIE TUIIBI PETYJISPHBIX CUTHAIOB. [lepuonnueckue 1 HeMpephIBHbIE CUTHAJIBL.



2. MaremaTuueckoe  OMHMCAaHHWE  aBTOMAaTHMYeCcKUX  cucTeM. OCHOBHBIE  CIIOCOOBI
MaTEeMAaTHYECKOTO OMHMCAaHUs. Y paBHEHUS NBUKeHHs. [IpuMepsl ypaBHEHUN 0OBEKTOB YIIPABICHUS.
VpaBHeHUs] TUHAMUKU U CcTaTUKU. OnpenesieHue JTMHEHMHON craimoHapHOi cucTeMbl. [IpunIiun
cynepno3uiuu. JJuHaMru4eckoe MOBEICHHUE JIMHENHBIX CUCTEM.

3. [Ilepexomubie mporeccel. Ilepexomnas wu BecoBas ¢(ynkiuu. WMuaterpan [{roamens.
[TpeoOpasoBanue Jlamnaca. [lepenarounas ¢yHKIUS.

4. YacTOTHBIN METOJ UCCIICOBAHUS JIMHEHHBIX CHCTEM. YacTOTHBIC XapakTepucTUKU. CBs3b
npeoOpazoBanust Jlamutaca u ®@ypbe. CBsI3b YaCTOTHBIX XapaKTEPUCTHK C TU(epeHIInaIbHBIM
ypaBHeHHEeM. DOU3NYECKH CMBIC] YaCTOTHBIX XapaKTePUCTUK. B3auMOCBs3b NTHMHAMHUYECKUX
XapaKTEePUCTHK.

5. Tumnossle JUHAMHWYCCKUEC 3BCHbA.

6. OOmas xapakTepucTHka OOBEKTOB CHCTEM aBTOMATHYECKOro YympaBieHus. OCHOBHbIE
noHATus U onpeneneHus. [Ipunnunsl perynmupoBanus. Kimaccudukamusi cucteM aBTOMaTHYECKOTO
ynpaBieHusi. CUCTeMbl aBTOMAaTHYECKOro peryiaupoBaHus. OCHOBHbBIE CIIOCOOBI COECIUHEHHUS
3BEHBEB.

7. Tumoskle 3aKOHBI peryjinpoBaHusl.

8. VYcroitunBocTh INMHEHHBIX cucTeM. lloHsATHE YyCTOMYMBOCTH M €€ OIpeaelieHHe.
YcToiiunBoCTh JIMHEHHOrO AU(QepeHInaIbHOI0 YPaBHEHUS € MOCTOSIHHBIMU KO3((HUIIMEHTaMH.
N300paxxenne nBwkeHuii B (asoBom mpocTtpaHcTBe. I[loHSATHE YCTOWMYMBOCTH JIBHKCHHSI.
OcHoBHBIE BUIbI ycTOunBOCTH. HeoOxoaumoe yciioBre yCTOMUUBOCTH.

9. AunreOpanyecKkuii KpuTepuil ycToiunBoCcTH. YacTOTHBIE KPUTEPHH YCTOWIUBOCTH.
10. VYcroifuuBele 1 HEyCTOMUYMBBIE 3BEHbS U coeTuHEeHNs. CUHTE3 YCTOMUUBBIX CUCTEM.
11. Ouenka 3amaca ycToiunBOCTH. AHAJIN3 CUCTEM HA 3aI1ac yCTOMUMBOCTH.

12. Cunre3 cucteM O0ONAAAOIIUX 3aJaHHBIM 3alacoM YCTOHYHMBOCTH. CrpykrypHas
HEYCTOMYMBOCTh. BiIusHME MabIX mapamMeTpoB Ha yCTOMUMBOCTh. KoppekTupyromine ycTponucTBa.

13. I/ICCJ'IGI[OBaHI/Ie KaueCTBa IMPOLCCCOB PCryjinpoOBaHUS. Iloka3zatenu kadecTBa. YacTOTHBIE
MCTOJbI aHaJIn3a Ka4CCTBa PETyJIUPOBaHM. qYBCTBI/ITCJ'II)HOCTI) ABTOMAaTUYCCKUX CUCTCM.

14. BpiOop onTHUMaJIbHBIX HACTPOEK PETYIATOPOB METO/I0B HE3ATYXAIOMIUX KOJIeOaHuH.
15. Anroputm pacuéra 06J1aCTH HACTPOEK TUIIOBBIX PETYIATOPOB MeToAoM PADX.
16. I'padoanamuTHuecKuil METOJ] CHHTE3a CUCTEM.

17. OcHoBHbIE THUIIBI HETMHEWHBIX CUCTEM U XapaKTEPUCTHUK.

18. ABtokonebanus. MeTo1 TOUEUHBIX TPeoOpa3oBaHUi.

19. Meronbl TMHEApHU3AINY HETUHEHHBIX CHCTEM.

20. ABrokonebanus. MeToa rapMOHHYECKOro OasiaHca.

21. YcToiunBOCTE B MasioM, 00JbIIoM U 1iesioM. [lepBeiid MeTos JIsmyHoBa.

22. Bropoii metox JlsmyHoBa.

23. OCHOBHBIE TIOHSTUSI HHTETPHUPOBAHHONW CUCTEMBI yIIPABIICHUS

24. CoctaB MHTETPUPOBAHHON aBTOMATU3UPOBAHHOW CHCTEMBI YIIPABICHHUS

25. TTpuHIUIIBI TOCTPOCHUS HHTETPUPOBAHHBIX CHCTEM YIPABICHHS

26. OCHOBHBIE CTaJAUM CO3/IaHUS UHTETPUPOBAHHOW ABTOMATU3HPOBAHHOW CHCTEMBI
yIpaBiIeHUS

27. Opranu3anus NOPOCKTHPOBAHUS HWHTETPUPOBAHHON aBTOMATU3UPOBAHHOW CHCTEMBI
YIIPaBJICHUS



28. ABTOMaTH3UPOBAHHbBIE CUCTEMBI YIIPABIECHUS TEXHOJIOTHYECKUMU MPOIIECCAMU
29. ABTOMAaTHU3UPOBAHHBIEC CHCTEMBI YIIPABIICHUSI THOKHUMH MTPOU3BOJICTBEHHBIMUA CUCTEMAMHU
30. ABTOMAaTHM3MpPOBAHHBIE CUCTEMBI YIIPABIICHUS MPEITPUATHIMU

31. Cucrembl aBTOMaTU3HUPOBAHHOTO MPOEKTUPOBAHHUS

32. ABTOMaTM3MpOBaHHAS CUCTEMA TEXHOJOTUYECKOM MOATOTOBKH ITPOU3BOJICTBA
33. ABTOMAaTHM3MpPOBAHHBIC CUCTEMBI HAYYHBIX HCCIIETOBAHUN

34. KoopauHaiys KOMIOHEHTOB MHTETPUPOBAHHBIX CUCTEM YITPABJICHUS

35. CereBsie TexHonorun. Kimaccudukarus.

36. JlokanbHbIEe BEIYUCIUTEIbHBIC CETH.

37. KpynHomaciiTaOHbIE BEIYUCIUTEIbHBIE CETH.

38. Pacnpenenennas o0pabOTKa TaHHBIX.

39. Pacnpenenennbie 6a3pl JaHHBIX.

40. DKCTepTHBIE CUCTEMBI, CTPYKTYpPa, OCHOBHBIE XapaKTEPUCTHKH.

INEPEYEHbB BOITPOCOB IO MPOPUJIIO IOAT'OTOBKH

27.06.01.03 Mamemamuueckoe modenuposanue

8 ynpaeJjlerHuu mexnuieCKumu cucmemamu

1. OO6mue mOHATHS: MaTeMaTH4ecKas MOJelb, aIropuT™ U mOporpamma SOBM,
BBIYMCIIUTENbHBIN IKCIIEPUMEHT, ATAIbl BBIYUCIUTEIIHHOTO SKCTIEPUMEHTA.

2. 3aKOHBI COXpaHEHUS KaK OCHOBA OOJBIIMHCTBA MaTeMaTuyecknux mozeneit. Knaccudukarus
MaTEMATUUYECKUX MOJIEJIEN.

3. Mertoasl MMOCTPOCHUSA MATEMATUUCCKUX MOJEIeH. OCHOBHBIC TTOHSATHS HUMUTAIIMOHHOI'O H
CTaTUCTUYCCKOIr0 MOJACINPOBAHMA.

MaTteMaTH4YeCKHii annmapaT MoOJeJJMPOBaHNs - ajiredpa U reoMeTpus

4. MHoxecTBa, NOJMHOXKECTBA U ONEPALMU HAJl HUMH, CKaJIIPHOE, BEKTOPHOE U CMELIaHHOE
NPOM3BEACHUS BEKTOPOB, M HMX CBOWCTBa, JEKapTOBa CHCTEMa KOOpAMHAT, MpeoOpa3oBaHue
IPSIMOYTOJIBHBIX KOOPJMHAT, BBIYUCIIEHHE IUJIOMAAeH U OObEMOB, KPUBBIE U IOBEPXHOCTH,
HOJISIpHAs CUCTEeMa KOOPAMHAT, MIIMHAPUYEcKas U chepuyeckast CHCTEMbI KOOPMHAT.

5. Marpuisl 1 omnepanuy HaJg HUMH, WX CBOWCTBA, OJIOYHBIE MATPHUIIBI, MpsSMas CymMma
MaTpull, JTUHEHHas 3aBUCHUMOCTh CTPOK W CTOJIOIIOB MAaTpHII, dJIEMEHTAapHBIE MpeoO0pa3oBaHUS
MaTtpul, OnpeacIUuTCIIN N-ro nopsjaka, ux CBOﬁCTBa, METOAbI BBIYHUCICHUSA onpenenHTeHeﬁ,
oOpaTHasi MaTpulla ¥ pPaHT MaTPUIbl, WX BBIYHUCICHHE K CBOWCTBA, pEIICHUE MATPUUHBIX
ypaBHEHUH, TeopeMa 0 0a3UCHOM MHHOPE.

6. Cucrtembl nuHelHbIX anreOpanyeckux ypaBHeHuit (CJIAY), ¢opmsr 3anmucu CIIAY,
kputepuit coBmectHocT CJIAY, dopmynsr Kpamepa, meroast pemenuss CJIAY, CIJIAY c
KOMIUIEKCHBIMU ~ KO3(QduueHTamMu, 4YuciaeHHble Meronasl pemenus CJIAY, mnpsamele u
uteparmonasie Metoanl permenuss CJIAY, meron [Maycca m ero 0cCOOEHHOCTH, METOJ MPOTOHKH,
metoabl Slkobu, 3eiinens, mpocToit urepauuu, Puaapacona u penakcaluuu, CXOJUMOCTb U CKOPOCTb
CXOJMMOCTH CTAllMOHAPHBIX UTEPALMOHHBIX METO/IOB.

MareMaTHYeCKH annapaTr MoAeJMPOBaHuA: TU(PepeHIHATbHOEe HCYHCICHHEe

7. Merpuueckue MPOCTPAHCTBA M HMX HENpPEpBIBHbIE OTOOpa)KeHMsI, XapaKTepHbIe TOYKU
MHOXECTB, OTKpBITbIC, 3aMKHYTbIE M KOMIIAKTHbIE MHOXKECTBA, CBOWCTBA HEMPEPHIBHOTO
O0TOOpaXeHUs] MHOKECTB, JIMHEWHO CBSI3HBIE MHOXKECTBAa, paBHOMEpPHAs HENPEPHIBHOCTD, IMpeaes



OTOOpaXeHHUs] METPUYECKUX IMPOCTPAHCTB, €r0 CBOMCTBA M NPU3HAKU CYUIECTBOBAHUS, MOJHOE
METPUYECKOE MPOCTPAHCTBO, MPHUHLIUI C)KUMAIOIIUX OTOOPasKEHHH.

8. JleiictBuTenbHbIe (GYHKIUH JACHCTBUTEIBHOTO MEpPEeMEHHOTo, (QYHKIHMS U ee Tpaduk,
crocoObI 3a/1aHus (DYHKIIMH, OCHOBHBIE JIEMEHTAapHbIE (DYHKIIMH, YUCIOBbIE TIOCIIE0BATEIBHOCTH,
UX TPENeNbl, CBOHCTBA CXOJSIIMXCS IOCIIEAOBATEIILHOCTEH, MPU3HAKK CYIIECTBOBAHUS Ipe/elia
MIOCJIEIOBATENbHOCTH, Tpenen (YHKIMM B TOYKE W €ro CBOWCTBA, OAHOCTOPOHHHME MpPEACHI,
NpPU3HAKH CYIIECTBOBAHMS TIpejeia, CBOWCTBA (YHKIMHA, WMEIONMMX KOHEYHBIM Mpemel,
OECKOHEUYHO Mayble U OECKOHEUHO Oojbline (QYHKIMH, TNpeaen CIOKHONM (QYHKUIUHU, [Ba
3aMeyaTeNIbHBIX IpeJeNia, SKCIIOHEHTa, HaTypalbHbIe JIorapu(Mbl U runepoonnyeckre (yHKIINH,
HETPEPHIBHOCTh (DYHKIIMHA B TOYKE, CBOMCTBAa ()YHKIWH, HEMPEPHIBHBIX B TOYKE, OAHOCTOPOHHSIS
HEMPEPbIBHOCTb, TOYKH pa3pbiBa, CBOWCTBA (YHKUWH, HENPEPHIBHBIX B IPOMEXKYTKE,
HETPEPHIBHOCTh OCHOBHBIX JJIEMEHTAPHBIX (YHKIUH, HEMPEPHIBHOCTh W Pa3pbIBBI MOHOTOHHOM
(GyHKLINHY, ACUMITOTHYECKOE OBEJCHNE (DYHKIIUH.

9. IlpomsBonmHast (pyHKIMH €€ MEXaHWYECKMH M T€OMETPUYECKHH CMBICI, KacaTelbHas M
HOpMaJIb K IJIOCKOM KPHUBOM, MPOM3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKINH, OJHOCTOPOHHUE
KOHEYHbIe M OCECKOHEYHbIE IPOM3BOJHBIC, ANPPEPESHINPYEMOCTh (QYHKIMH, HENPEPHIBHOCTH
muddepenmpyemoit GyHKIMH, TpaBuia AuddepeHnrpoBanus GyHKIUH, TPOU3BOIHAS CIIOKHOU U
oOpaTHOM (QYHKIMH, TPOU3BOAHAS (YHKIMH, 3aJaHHOW MapaMmeTpuueckd, auddepeHnupoBanme
HESIBHBIX (DYHKITHA.

10. duddepenunan u ero reoMeTpUuecKUd cMbICH, AuddepeHnnan clokHOH (yHKIUH,
WHBapUAHTHOCTb  (opMbl  3amucu  auddepeHnrana, HUCHoNb30oBaHue auddepeHnrana B
NPUOJIMKCHHBIX BBIYHMCICHUSAX, IPOU3BOJHBIC M MU PEpEHIMAIbl BBICIINX MOPSJIKOB, OCHOBHBIC
TeopeMbl U PEepeHINATBPHOIO HCYHCICHUs, Teopema Jlarpamka u  QopMmyna KOHEYHBIX
npupaiienuid, Teopema Komu, npaswio bepuymm — Jlonurans, muorowieHn Teiinopa u gopmyna
Teiinopa, pa3nuuyHble NPEACTABICHUS OCTaTOYHOro wieHa ¢opmynsl Teiinopa, ¢opmyna
MaknopeHa, BeIYHMCICHHE MPEENIOB MpU momouI Gopmynsl Teinopa, ucrnonb30BaHle (HOPMYIIbI
Teiinopa B mpUOIMKEHHBIX BBIYUCIICHUSAX, YCIIOBHS BO3PACTAHUS U YOBIBAaHUS (DYHKITHIA.

11. DkcrpeMyM QYHKLIMH, HEOOXOIUMMBIE W JIOCTATOYHBIE YCJIOBUS  CYIECTBOBAHUS
KCTpeMyMa, HauOoJiplliee M HaWMEHblIee 3HaueHUs (QYHKIUH B HIPOMEXKYTKE, YCIOBHS
BBINYKJIOCTH (DYHKIIMM, TOUKH Neperuda, odmas cxema uccieoBaHus (GyHKIUN U TOCTPOCHHE ee
rpaduka, 0coOEHHOCTH UcclieloBaHUs QYHKIMH, 3aJaHHBIX TapaMeTPUUYECKU, BEKTOpHasT QyHKIUSA
CKAJIIPHOTO aprymMeHTa, IUIOCKHE KpHUBBIC, KPUBHM3HA IUIOCKOW KPHUBOW, HBOJIOTA U DBOJBBEHTA
IJIOCKOM KPUBOM, KpUBU3HA U KPYUEHHE TPOCTPAHCTBEHHOM KpUBOMH, (hopMyiibl DpeHe.

12. UnrepnonupoBanue M 4uciaeHHOe auddepeHnrpoBaHUe, JUHEWHAs WHTEPHOJALMS,
KBaJpaTU4YHAas HMHTEPIOJALMS, UHTEPIOIANMOHHBIA MHOrouwileH JlarpaHxa, MHTEPHOIAINOHHBIA
MHorowieH Hpl0TOHa, MHTEPIOIMPOBAHUE C KPATHBIMH y3JIaMH, YUCIIeHHOEe U depeHIupoBaHuE,
WHTEPIOJIMPOBAaHUE CIUIAlHAMHM, PEIICHHE HEIWHEWHBIX YPaBHEHHM, OTIEJICHHE KOpPHEH
anreOpanyecKnX ypaBHEHHUH, YUCIEHHBbIE METObl YTOUHEHHs 3HAYEHUs KOPHs, METOJl MpPOCTOU
utepauuu, metoq HeroToHa, KOMOMHUPOBAHHbBIE METO/IBI.

13. ®yHKIMM MHOTMX MEPEeMEHHBIX, IMpelaesll M HEeNpepbIBHOCTh (PYHKIUM MHOTHX
NIEPEMEHHBIX, JIMHUU M TOBEPXHOCTH pa3pbhiBa, HEMPEPHIBHOCTH O YacTH MEPEMEHHBIX, CBOWCTBA
(GYHKIMH MHOTHX I€PEMEHHBIX, HENpPEPHIBHBIX HA KOMIIAKTAaX, YacTHbIE MPOHM3BOJIHBIE M HX
reoMeTpUYecKasi HHTEPIPETaIysi, HEOOXOUMbIE U JOCTATOYHBIC YCIOBUS TU(PEpEeHIIMPYEMOCTH
(GyHKIMH MHOTHX MEpeMeHHbIX, TU(PPEepeHpyeMoCcTh CI0XKHON ¢yHKkuuu, auddeperunan
(GYHKIIMM MHOTHMX TEpEMEHHBIX, MPOU3BOJHBIE U JU]epeHuanbl BhICIINX MOPAIKOB, GpopMysa
Tenmopa.

14. Tuddepenunansl B NPUOIUKEHHBIX BBIUMCICHUAX, TEOPEMBI O HESIBHOW M 0OpaTHOI
(GyHKLIUAX, TPOM3BOJAHAS MO HANpaBJIEHUIO, TI'PAJAMEHT, KacaTelbHas IUIOCKOCTh M HOpMallb,
KacaTeJIbHasi 1 HOPMajb K KPUBOM Ha MIIOCKOCTH, SKCTPEMYM (DYHKIIUM MHOTUX E€PEMEHHBIX.



15. HeoOxomumoe ¥ JOCTaTOYHOE VYCIOBHSI OKCTpEMyMa, HCCIeqoBaHne (QYHKIWNA Ha
OKCTPEMYM, YCIOBHBIN IKCTPEMYM, HEOOXOAUMOE U IOCTATOYHOE YCIIOBHSI YCIIOBHOTO DKCTPEMyMa,
HaXOXXJCHUE HAMOOJIBIIIEro ¥ HAMMEHBIIETO 3HAYCHUH.

16. YucneHHble METOABI PELICHUS CUCTEM HEIMHEHHBIX YpaBHEHHH, UTEPAIMOHHBIE METOJIbI
pewenus, Mmeroa HeloToHa, npo6iiema rinodaabHON CXOIUMOCTH.

17. WurepnonupoBanue (GYHKIUNA MHOTHX TE€PEMEHHBIX, HHTEPIOJISIHOHHBIC CIUIAHHBI
HEepBOil cTeneHu, OWIMHEHHbIE HHTEPIOJIALMOHHBIE CIUIaHBL, OMKyOMYecKue CIUIaiHBI IBYX
NEPEMEHHBIX, TPUOIIKEHIE KPUBBIX U IOBEPXHOCTEH.

MartemaTH4ecKHuii annapat MoJeJJMPOBAHNS: MHTErPAJIbHOE HCYHCIeHHe

18. HeonpeneneHHbIi MHTETpaj, MEpBOOOpa3Has U HEONPECICHHBIN HHTETpaJl, UX CBOHCTBA,
UHTETPUPOBAHUE TIOACTAHOBKOM M 3aMEHOM NIE€PEMEHHOI0, WHTEIPUPOBAHUE 110 YACTAM,
MHTETPUPOBAHUE PALIMOHAIBHBIX IPOOE, METOAbI HMHTETPUPOBAHUS UPPALIOHATIBHBIX BBIPAKECHUH,
OTIpeNIeIeHHBI MHTErpall, CyMMBbI 1 HHTETpaiisl JapOy.

19. OcHOBHBIE CBOWCTBa OIPENEICHHOIO MHTErpajga, TEOPEMBI O CPEAHEM 3HAYCHUM MJIA
OIIPENIEIIEHHOr0 MHTErpalla, ONpPeIeICHHbI UHTErpall ¢ MEPEMEHHBIM IIPEJIEIOM U €ro CBOMCTBA,
HECOOCTBEHHBIE MHTErpalbl, MHTErpabl 10 OECKOHEYHOMY IMPOMEXYTKY U OT HEOTPaHUYEHHBIX
¢GyHKIMH, X CBOWCTBA. aD0COJIIOTHASA U YCIOBHASI CXOAUMOCTh HECOOCTBEHHBIX UHTETPAJIOB.

20. Wurerpanbl, 3aBUcCAlIMe OT mapamerpa, auddepeHIIMpOBaHUE W HHTETPUPOBAHHE
UHTETPAJIOB IO IapaMETpPy, PaBHOMEpPHAs CXOJUMOCTb HECOOCTBEHHBIX HHTETPaJIOB. MPU3HAKU
PaBHOMEPHOW CXOAMMOCTH HECOOCTBEHHBIX MHTETPAJIOB, HEMPEPHIBHOCTH U MU (HEPEHIIPYEMOCTh
HECOOCTBEHHBIX MHTErpajioB IO MapaMeTpy, MHTErPUPOBAHHE HECOOCTBEHHBIX HHTErpPajoB IIO
napameTpy, DUJIepOBbl UHTETPAJIBI.

21. IlpunoxeHHUs] ONMpPEACICHHOTO HMHTErpaa, JUIMHA KPHBOHW, IUIOMIA/Ib IUIOCKOW (UTYpHI,
o0beM Tena, IUIOIIAAb IOBEPXHOCTH, BBIYMCICHHE MacC M MOMEHTOB HMHEPIMH, CTaTHYECKHUE
MOMEHTbl W KOOpJIMHAThl IIEHTpa Macc, paldoTa, BSHEprus, cuia JaBJICHHs, YHUCICHHOE
UHTErpupoBaHue, ¢Gopmyna Tpamneuuid, ¢opMmyna mnapados, GopMyIbl HPSIMOYTOJIBHUKOB,
UCIOJIb30BAaHUE MHOTOWIEHOB BBICIIMX CTENEHeH, KBaapaTypHas Qopmyna [aycca, oneHka
HOTPEIIHOCTH YHUCIEHHOTO HWHTETPUPOBAaHUS, NPUOIMKEHHOE BBIYHUCICHHUE HECOOCTBEHHBIX
WHTErPAJIOB.

22. KparHble (nBOIHBIE, TpOMHBIE W JAp.) MHTErpayibl, 3a7ayd, MNPUBOISIIINE K IOHITUIO
KpaTHOrO0 HMHTErpajla, YCIOBHUSl CYIECTBOBAaHUS KPATHOTO HHTErpaya, KJIacChl MHTETPUPYEMBIX
(byHKLUH, CBOMCTBAa KPaTHOT'O MHTErpajia, TEOPEMbI O CPEAHEM 3HAUEHUU JJIsl KPaTHOTO MHTErpana,
BBIUMCJIEHHE KPATHBIX UHTErPajoB, KPUBOJIMHEHHbBIE KOOPAUHATHI, 3aMEHA TIEPEMEHHBIX B KPATHOM
UHTErpajie, HWINHAPUYECKUEe U cheprudeckue KOOpAUHAThI, HECOOCTBEHHbIE KPAaTHBIE MHTETPabl,
MPUJIOKEHUSI KPATHBIX UHTErPAJIOB.

23. YucneHHOe WHTETPUPOBAHHUE, MCIIONB30BAHHE OJHOMEPHBIX KBaJIpaTypHBIX (opmy,
KyOaTypHbIe (OpMYJITbI, MHOTOMEPHBIE KyOaTypHbIE ()OPMYJIIbI, METOJ] CTATUCTUIECKUX UCTIBITAHHM,
BBIYHCIICHHE KPATHBIX HWHTErpasoB MeTtogoM Monte-Kapiao, KpuUBOIMHEHHBIE WHTErpajibl, HX
CBOMCTBA, yCIIOBUS CYIIECTBOBAHUS M BBIUYMCIICHUE, MEXaHUUECKHUE MPUIIOKECHHS KPUBOJIUMHEHMHOTO
WHTETpaJia mepBoro pojaa, popmyna ['puna.

24. TloBepXHOCTHBIE HMHTErpanbl M HX HOpuiloxkeHus, ¢opmyna Crokca, yclIOBuUs
HE3aBHCHMOCTH KpHUBOJIMHEMHOTO MHTErpaja BTOPOrOo poJa OT IIyTH HWHTETPUPOBAHUS B
npoctpancTse, hopmyna Octporpaackoro — [aycca.

25. DieMeHTHI TCOPHUU TIOJIA, CKAJIPHBIC W BCKTOPHBIC I10JIA, BCKTOPHBLIC JIMHUH, IMOTOK
BCKTOPHOT'O IOJA W AUBEPIrCHOUA, TUPKYIIAOHWA BEKTOPHOI'O IIOJA U POTOP, HpOCT@fIHIPIG THIIBI
BCKTOPHBIX HOHGIZ, oreparop FaMI/IJ'IBTOHa, IpaBHJia ﬂeﬁCTBHﬁ C oneparopom I'amunsTOHA.

JAnddepenuuanbubie ypaBHEeHHUS

26. Teopema CyIIECTBOBaHHS ¥ €IMHCTBEHHOCTH pelieHus (Teopema Komrn), orieHKa pa3HOCTH
pelieHuit ABYX YypaBHEHHUH, HENpepbIBHAs 3aBUCHMOCTb PEIICHHUS OT HA4yalbHBIX YCIOBUH U



napaMeTpa, M30KIMHBI M HMX HCIOJIb30BAaHHE ISl NMPHONMKEHHOTO ITOCTPOCHUS HHTETPATIbHBIX
KpUBBIX, AupdepeHnnanbuple ypaBHEHUsT MepBOro mnopsaka, auddepeHnnanbHble ypaBHEHUS C
pa3IeNAIOMUMICA TePEeMEHHBIMH, OIHOPOJHBIE M KBAa3HOAHOPOJHBIC YpaBHEHUS, ypaBHEHHS B
noJHbIX  AuddepeHnranax, HWHTETPUPYIOIMIMA MHOXHUTENb, JHHEHHbIE udQepeHIaIbHbIe
ypaBHEHUs TIEPBOTO MOpsAKa, ypaBHeHHs bepHymin n Pukkatu, ocoOble TOUKH U 0COOBIE peIICHHS
OJlY mepBoro mopsjaka, ypaBHEHHUs, HE pa3pelieHHbIe OTHOCUTEIBHO MPOU3BOJHOM, 0COOCHHOCTH
cocTaBieHus TU(PepeHINATBHBIX YPaBHEHUH B IPUKJIIaHBIX 3a/1a4aX.

27. Cucrembl 0OBIKHOBEHHBIX Au(depeHnnanbHbIX ypaBHEHHH, 3a1aya u teopema Koy,
YacTHOE M ofIuee pemeHus cucteMbl Iu((depeHUalIbHbIX yYpaBHEHUH, OLIEHKAa Pa3HOCTU JBYX
pewenuii, TeopemMa Komm o cymiecTBOBaHMM U €AMHCTBEHHOCTH PELICHMsI YPAaBHEHMs BBICILEIO
HopsiIKa, CIy4dad TOHIKEHHUS MOpPs/AKa, CUCTEMbl JMHEHHBIX auddepeHIHanbHbIX YpaBHEHHH,
onpenenurens BpoHckoro, ¢yHaaMmeHTanpHas cucteMa peuieHud, ¢gopmyna OcTporpajickoro —
JInyBus.

28. TeopeMbl O CTPYKType OOIIero penieHus OJHOPOJHONW W HEOJHOPOJHON CHUCTEM, METOI
BapHallK MOCTOSHHBIX, opmyna Komm, cucrtema nuHEHHBIX MuQGepeHINaTbHBIX YPaBHESHUH ¢
MOCTOSSHHBIMU ~ KOA(h(UIIMEHTaMH, XapaKTePUCTHUYECKOE YpPaBHEHHE CHUCTEMbI, HAaXOXICHUE
byHIaMEHTAIBHOW CHUCTEMBI PEIICHHH B CiIy4yae pa3JIMYHBIX KOPHEH XapakTEepUCTHYECKOTO
YpaBHEHHUA, CTPYKTypa (yHIaMEHTAIbHOW CHCTEMBI pEIIEHUN B CiIydae KpaTHBIX KOPHEH,
nuHeHbIe audQepeHIIuaTbHbIe YPAaBHEHHS BBICIINX IMOPSIKOB, CBEJACHUE K JTUHCHHON CHCTEME,
omnpenenuTeNb BpoOHCKOro M CTpyKTypa OOIIEro pemeHus OAHOPOJHOTO ypaBHEHUs, oOliee
pelIeHre HEOJTHOPOAHOIO YpaBHEHUSI.

29. Meron Jlarpamxka Bapuanuu IOCTOSHHBIX, IIOHM)KCHHME IOpAJKA JIMHEHMHOIO
mudepeHIaIbHOr0 ypaBHEHHs, JIMHEHHbIe AudQepeHnnanbable ypaBHEHUS C TOCTOSHHBIMU
Ko3pduuueHTamMu, ciaydail pa3iIMyHBIX KOpHEH XapaKTepUCTMUYECKOro YpaBHEHUs, ¢dopmysa
CABHUIa, Cllydail KpaTHBIX KOpHEH XapakTEepUCTUYECKOIO YypaBHEHHUS, YypaBHEHUs Oiiepa,
Jlarpanxka, YeOblmieBa, CTPYKTypa YacTHOTO pEUIEHHWS YpPaBHEHHUS C  IOCTOSIHHBIMU
KO3 (UIIMEHTaMH U CIIE[UAIbHOMN MPaBOil YacCThIO.

30.  DyeMEHTBl  TEOpUM  YCTOMUYMBOCTH,  YCTOMYMBOCTb  CHCTEMBI  JIMHEHHBIX
mubdepeHIMaNbHbIX  YpaBHEHUH, TeopeMbl JlsmyHoBa 00 YCTOWYMBOCTM TIO IEPBOMY
npubnmxenuto, GyHkuu JlsnyHoBa, Teopemsl JIsmyHoBa 00 ycTOMYMBOCTH M aCUMIITOTHYECKOMN
yCTOMYMBOCTH, TeopeMbl YeraeBa M JIdmyHOBa 0 HEYCTOMUMBOCTH, OCOObIE TOYKH Ha (pa3oBOM
IUIOCKOCTH, (ha30BBI IMOPTPET CUCTEMbI, MaTeMaTHuyecKash MOJIeNb COCYIIECTBOBAaHHS IBYX
MOMYJISIIMM, KpaeBble 3a1a4uu U1l T pepeHInanbHOro ypaBHEHUS.

31. Jlunelinas KpaeBas 3a7ada, CBeIcHHE €€ K 3aaade Komm, nmpumepsl peleHus KpaeBon
3a/1a4M, MPUOIMKEHHbIE METOAbl pelleHus AuQQepeHInaIbHbIX ypaBHEHUH, MHTErpHpPOBaHUE
T depeHIMaIbHbIX YpaBHEHHH INPH MOMOLIM CTENEHHBIX PsIOB, METOJl MOCJeI0BaTeIbHBIX
npuOIKEHNH, MEeTo JIoMaHbIX Oinepa, meroa Pynre — KyrThl, auddepennnanbibie ypaBHEHUS
IEpBOTr0 TOpsJIKA C YacTHBIMU IPOU3BOAHBIMU, JHMHEHHOE udQepeHIraIbHoe ypaBHEHUE,
YpaBHEHHUS XapaKTEPUCTHK, 3aAa4da Ko, kBasuinHeltHoe quddepeHnnaibHoe ypaBHEHUE.

32. 3amaun maremMaTHueckod (usukH, kinaccuuxanus IudepeHaTIbHbIX YpaBHEHUI B
YaCTHBIX MPOU3BOJHBIX BTOPOrO MOPSIKA, OCHOBHBIE YPaBHEHHUS] MaTeMaTH4YeCKOW (PU3UKH, METO]T
@ypbe, OCHOBBI METOAA KOHEUHBIX PA3HOCTEW, MOHATHE O CETOYHBIX METOJaX, AlMpPOKCUMAIMs
MIPOU3BOJHBIX KOHEYHBIMU PA3HOCTSIMH, MPOCTEUIINE PA3HOCTHBIE CXEMbI, OCHOBHBIE MOHSATHUS
METOJ]a KOHEYHBIX JJIEMEHTOB M METOJAa I'PAHUYHBIX 3JIEMEHTOB, THIIbl KOHEYHBIX 3JIEMEHTOB,
IrpaHUYHbIE HHTETPaJIbHbIE YPaBHEHHUS, CLIOCOObI allpOKCUMAUN (YHKIIMIA Ha TpaHUIIE.

Paabl v 21eMeHThl (PYHKIHOHAJIBLHOI0 AHAJIHM3A

33. UwmcnoBsle psabl, HEOOXOJAMMBIH IMPU3HAK CXOJUMOCTH PSJIOB, CBOHCTBA CXOJISIITUXCS
PSANOB, NIPU3HAKU CPABHEHUS 3HAKOIIOJIOKUTEIBHBIX PsIOB, UHTETPAIbHBIM MIPU3HAK CXOAUMOCTH
Komm wu mnpusnak JlamamOepa, paaukanbHbii mnpusHak Komm, abOcomroTHas W ycJaoBHas
CXOAMMOCTH,  3HaKouepenymwolecs psaabl, nOpu3Hak JleiiOHWIa, yMHOXEHHME  PSOB,
(GyHKIIMOHAJIbHBIE PSIZIbI, CXOAUMOCTh (YHKIIMOHAJIBHBIX TIOCJIEIOBATEILHOCTEH U  PAJOB,



paBHOMEpHAasi CXOJUMOCTh (PYHKIMOHAJIBHBIX MOCIEAOBATEIbHOCTEN M  PsAOB, CBOMCTBA
PaBHOMCPHO CXOAAMIUXCA PAOOB, KOMIIJICKCHBIC CTCIICHHBIC PAIbI, IIGfICTBPITeJIBHBIC CTCIICHHBbIC
psanel, psan Teitnopa, pa3nokeHue diaeMeHTapHbBIX GyHKIUN B psaa Teiopa, MpUMEHEHHE PSJIOB B
HpI/I6JII/I)KeHHbIX BBIYUCIICHUAX.

@OYHKIHN KOMILIEKCHOTO IlepeMEeHHOr o

34. KowmruiekcHasi IJIOCKOCTh, anreOpanyeckass M TpUTOHOMETpUYeckas (opMbl 3amucu
KOMIUIEKCHOTO 4HCIIa, 0ECKOHEYHO yAaleHHas Touka, cepa Pumana, mocieoBaTeIbHOCTH U PSIBI
KOMIUJICKCHBIX YHCEJ, CTENEHHBIE pPsAbl, KPYr CXOAMMOCTH, JIBYCTOPOHHHMH CTENEHHOH psig,
(YHKIIMM KOMIUIEKCHOTO II€PEMEHHOTO, MpeAel W HENPEepbIBHOCTh (QYHKIHMH KOMIUIEKCHOTO
HepEeMEHHOT0, JJIEMEHTapHble (YHKIUH KOMIUIEKCHOIO IIEPEMEHHOr0, JIoTapu(pMUYecKas
¢ynkuus, oOpaTHBIE TPUTOHOMETpPHUYECKHE  (QYHKIUH, auddepeHnupoBanne  QyHKIUHA
KOMIUIEKCHOTO MIEPEMEHHOT0, IIPON3BOIHAS (PYHKIMH KOMILIEKCHOTO ITEPEMEHHOT0, HEOOXOANMBIE
U JocTaTouHble ycioBus auddepeHumpyemoct, mnpaBwia auddepeHunpoBaHus (HyHKIUN
KOMIUIEKCHOTO TIEPEMEHHOTO.

35. AHanuTHuYecKue (PYHKIMM, T€OMETPUUYECKUI CMBICI apryMeHTa U MOJYJs MPOU3BOIHOM,
TEOpeMa O €IMHCTBEHHOCTU aHAIUTUYECKON (DYHKIMM, BOCCTAHOBJIEHUE AaHAIUTUYECKOW (QYyHKLIUU
0 €€ JICHCTBUTEIbHONM MM MHHMMOM YacTH, IOHSATHE 00 aHWIUTUYECKOM IPOJOLKEHUH,
UHTETpUPOBaHNE (QYHKLIUH KOMIUIEKCHOIO MEpPEeMEHHOIo, HHTerpajibHble Teopembl Koy,
HE3aBUCHMOCTh HMHTErpajia OT TIyTH uHTerpupoBanusi, (opmyna Herorona — JleitOnuma,
uHTerpaibHas popmyna Komm.

Bapnaunonﬂoe HCYMCJTCHHUE U OIITHMAJIBHOC YIIPABJICHUE

36. 3agaun, OpUBOASAIIME K BapHallMOHHBIM IPOOJeMaM, OCHOBHBIE JIEMMbl BapHallMOHHOTO
WCUWCIICHUS, BapHallMOHHBIC 337a4u C (PUKCHPOBAaHHBIMH TpaHHUIAMH, TPOCTEHIIAs 3agada
BapUAllMOHHOTO HCYMUCICHUS, (QYHKUHUOHAIBI OT HECKOJbKUX (YHKUUH, (YHKIMOHAIBI C
IPOU3BOJHBIMUA  BBICIIETO TMOpsiAKa, (QYHKIUOHAIBl OT (YHKIMM MHOTUX IEpPEMEHHBIX,
KaHOHMYECKUM BMJl ypaBHEHUN Oljepa, BapHallMOHHBIE 3aJauyd C IOJBWKHBIMHM TI'DAaHHULIAMH,
3a/1a4a ¢ NOJABM>KHBIMH KOHIIAMHU, 3371a4a C ITOABUKHBIMHU I'PAaHULIAMH.

37. 3amaun Ha YCIOBHBI JKCTPEMYM, OCHOBHBIE THIIBI 3aJad Ha YCJIOBHBIH JKCTPEMYM,
HeoOXxoauMble yciaoBMsl B 3ajnade Jlarpanika, HEOOXOAMMBIE YCIOBUS B H30IEPUMETPUUECKOM
3ajade, NPUHLMUI B3aMMHOCTH B U30MEPUMETPUYECKHX 3a/lauax, 3a1a4a bonbla u 3anaua Maiiepa,
JIOCTATOYHBIE YCIIOBUS IKCTpEMYyMa.

38. IlocTaHoBKa 3a/1au ONTHUMAJIBHOTO yIpaBieHus, 3a1aua Jlarpanxka B ¢popme [ToHTpsiruna,
HEKOTOpBIE 33/1a4yd C OIPAaHMYECHUSIMH B KJIACCHUYECKOM BapUAllMOHHOM MCYUCIICHUH, JTUHEHHbIE
3aJa4d ONTHUMAJIBHOTO ympasieHus, [IpuHIMIT MakcuMmMyMa, 3ajaya OBICTPOJEHCTBUSA, JTUHEHHAs
3aJa4a ONTUMAIBHOIO OBICTPOACHCTBYS, 3a/1a4a CUHTE3a yIIPABIICHHS.

39. MeTon AMHAMUYECKOTO MPOTrpaMMHUPOBAHUS, NPUHIMI ONTUMAJIbHOCTH, YpaBHEHUE
bennmana, ypaBHeHue bennmana B 3amade OBICTpOAEWCTBHSA, CBSI3b METOAA JAMHAMHUYECKOTO
MPOrPaMMHUPOBAHUS C TPUHIIUIIOM MaKCUMyMa.

40. IlpsiMple MeTOABI BAPUAIMOHHOTO HCYHCIEHUS, (HOPMYNIHpPOBKAa BAapUAIMOHHBIX 3a/ad,
OTlIepaTOpPHOE YpaBHEHHUE, BapUAIlMOHHOE YpaBHEHHE, NMPUMEPHI MOCTPOEHUS (yHKIMOHANA IO
BapHallMOHHOMY YpPaBHEHHUIO, HCCIIEIOBaHUE BBIMYKIOCTH (YHKIMOHATIA, METOAbl pPEIICHUS
BapUAllMOHHBIX 33Ja4, MUHUMH3HPYIOLIUE MOCIEeI0BATEIbHOCTH, METOJbl MPUOIUKEHHOTO
pElIeHUs BapUallMOHHBIX 33]1a4.

NHpopmManMOHHBIE TEXHOJIOTHH

41. TloHsTHe anropuT™Ma M €ro CBOMICTBa, CpEACTBAa 3allMCH AaJTOPUTMOB, OCHOBHBIE
AITOPUTMUYECKHE KOHCTPYKIMHU (ClIeZI0BaHKE, BETBICHHE, BHIOOD, IIMKII), CTPYKTYPa M MPUHIIMITBI
opranmzauuu DBM, cTpykTypa JaHHBIX (MacCHBBI, 3aIIUCH, OOBEIMHEHHSI), CIIOCOOBI OpraHU3aIH
JaHHBIX (JIMHEWHbIC, CIIHCKH, CTEKH, ICPEBbs), AITOPUTMBI COPTHPOBKH, aJITOPUTMBI TOUCKA.



42. SI3pIkM TPOrpaMMHPOBAaHUS M METOABI TPAHCISIUMU (KpaTKas XapaKTepUCTHUKA S3bIKa
[Mackanb, kpatkas xapaktepuctuka si3bika Cu (Cut+), IpUHIUIBI 00bEKTHO-OPUECHTHPOBAHHOTO
IPOrpaMMHpPOBaHUs  (MHKAICYJISALMs, HAacleJOBaHWE, IOJUMOPGHU3M), THIBI TPAHCIATOPOB
(KOMITMIIATOPBI M MHTEPIIPETATOPHI), OCHOBHBIC (Pa3bl KOMITHIISILINY).

43. TlpuknagHoe W CHUCTEMHOE MPOrpaMMHpOBaHKe (TeKkcToBbIi mporeccop Word u ero
BO3MOXKHOCTH Il pabOThl C TEKCTOM, 3JIEKTpOHHbIe TaOmuibl EXCel M ux BO3MOXKHOCTH,
peanuzanus 1eN0BOM U wimocTpatuBHOM rpaduku Ha [IK, makeTsl mpUKIAIHBIX MPOTpaMM JUIs
Hay4YHBIX M WHKeHepHbIX pacueToB MathCAD, MatLab u ux Bo3MoxHOCTH, 0COOEHHOCTH METO/I0B
UCKYCCTBEHHOI'O HHTeNIekTa U ux peanusauus Ha [IK, ocHOBHBIE (QyHKIMM OmnepanuoHHON
cucremsbl [IK, opranuzanus oneparuBHoi namsatu [IK, opranmsanus u paboTra BHEIIHEH NMaMATH
1K, pa6ota DBM B MyJIbTHIIPOTPAMMHOM PEXUME.

44, ba3pl JaHHBIX W OKCIEPTHBIC cHUCTeMbl (Tabmumbl B ACCESS m paboTa HaAJ HHUMH,
(GyHKIIMOHATBFHOE Ha3HAUEHUE 3allPOCOB U paboTa ¢ HUMH B Access, QyHKIIMOHATLHOE Ha3HAUCHUE
dbopm m pabora ¢ HMMH B Access, oTdyeThl B ACCESS W paboTa ¢ HHUMH, (YHKIHOHAIHHOE
Ha3HAYCHHE MaKPOCOB U paboTa ¢ HUMH B Access, METO[ JIOTHIECKOTO MPOTrpaMMHPOBAHUS, CXeMa
UCUMCIIEHUS Jorudeckuil npeaukatoB Ha sa3bike [TPOJIOI, ocoGeHHOCTH MpOrpaMMUPOBAHMS Ha
a3bike [TPOJIOI, MexaHu3Mbl MOMCKA LIEIU MPU NPAMOM W O0OpaTHOM LENOYKax pacCyk JAeHUN B
MPOJIYKIIMOHHBIX JKCIEPTHBIX CHCTEMaxX, METOJbl aHAIM3a TEKCTa MPU OOIIEHUU C KOMIBIOTEPOM
Ha €CTECTBEHHOM SI3BIKE.

INEPEYEHDB BOITPOCOB 110 ITPOPUJIIO IOAT'OTOBKH

27.06.01.04 Cmanoapmuzauus u ynpaeieHue Kauecmeom npooyKuuu

1. MeTozsl u cpefcTBa U3MEPEHUS JTMHEHHBIX Pa3MEPOB.

2. IlpuHumMn pAeMcTBUST M YCTPONCTBO TEH30PE3UCTOPHBIX JaTyukoB nedopmanuu. Hx
IIPUMEHEHHUE Ul U3MEPEHUS CUIIOBBIX BO3JEHCTBUM.

3. CpencrtBa usmepeHus temmneparypbl. OCHOBHBIEC BUJIBI M TIPUHIIUIIBI JIEHCTBUS.
4. CpenctBa uzMepeHnus gaBieHus. OCHOBHBIE BUbI U IPUHLUIIBI IEHCTBUSI.

5. OcCHOBBI MMPAMBIX W KOCBCHHBIX MCTOAOB H3MCPCHUSA BJIIAXKHOCTH TBEPABLIX M CBIIMYYHX
MaTCpHraJIoB.

6. TloTeHIMOMETPUYECKUM METOJ aHalu3a. OJEKTPOJIHbIE SYEHKHM U CTAaTHYECKUE
XapakTepucTUKu pH-MeTpoB 1 HOHOMEPOB.

7. TepMOXMMHYECKUN METOJT aHAJIN3a ra30B.
8. TepMOKOHIYKTOMETPUYECKHI METO/T aHAJIN3a Fa30B.
9. OnTuko-akycTHUecKuit MeTo1 3QPEKT 1 ero UCIoIb30BaHUE JIJIsl aHAIM3a Ta30BBIX CMECEH.

10. Xpomarorpaguveckuii METOJ aHaldW3a BELIECTB. YCTPOMCTBO WM MPHUHIMUI JEHCTBUS
razoBoro xpomarorpada. KauecTBeHHBIN 1 KOJTUYECTBEHHBIN aHAIH3 TI0

XpOMaTOTrpaMMe.
11. ITonsitue ucnbiTanus. Lens u 3agaumn ucneitanus. [IporpaMma ucnbeITaHuii.

12. Knaccudukanus wmeronoB wucnbiTanuii. OOBEKT wucnbiTanuid. OO0beM H  METOJMKA
HCOBITaHNH. ABTOMAaTH3aIHUA UCIILITAHUN.

13. Cranpaptuzanus. Llenun cranpaptusamuu. IlpaBuna pa3paboTku W yTBEpXKICHHUS
HallMOHAJIbHBIX CTaH/IapPTOB.

14. Cucrema opranoB u ciayx0 crangaptuzanuu B PO. 3agaun u gpynxun LICM.



15. HanuonanbHbli opran P® 1o crangapTu3aluu, TEXHUYECKHE KOMHUTETHI IO
CTaHI[apTI/IBaI_[I/II/I.

16. [IpuHIUIIBEI cCTaHAapTU3ANMH. JJOKYMEHTHI B 001aCTH CTaHIapTU3AIIHH.

17. ®enepanpHelii 3aK0H «O TEXHUYECKOM PETyIUpOBaHUN». OCHOBHBIE NIOJIOKEHUS.
18. Tpu cdepbl IpUMEHEHHsI TEXHUYECKOTO PeryIupOBaHHUsL.

19. Ilopspok pa3paOOTKU, NPUHATHUS, U3MEHEHUSI U OTMEHBI TEXHUYECKOTO PErIaMEHTa.

l'ocynapcTBeHHbIE  KOHTpOJIb (HaA30p) 3a coOJrofeHHeM TpeOOBaHUN  TEXHUYECKUX
pErJIaMeHTOB.

20. CBOWCTBO NPOAYKIIMH, KA4eCTBO MPOMYKIIMHM M IIOKa3aTelb KadyecTBa MPOAYKITUH.
OCHOBHBIE 3Tanbl KBATUMETPHUESCKOU OIEHKH.

21. IlpuHIMOBI TOCTPOEHUS AEPEBbEB CBOWCTB KauecTBa. OCHOBHBIE METOIbI ONPEIEICHUS
K03()PHUITMEHTOB BECOMOCTH.

22. OcHoBHBbIE (pa3bl pa3BUTHS YIIPABICHUS KaU€CTBOM.
23. OcHOBHBIE 3Talbl )KU3HEHHOT'O IIKJIA TIPOLYKIIHH.
24. Hukn ynyamenns PDCA u uukin ob6ecrieuenus kauectsa SDCA Jlemunra.

25. Crpykrypa nokymentauuun CMK. XapakrepucTuka rpynn JOKYMEHTAlMM CHUCTEMBI
MEHE/I)KMEHTA KaueCTBa.

26. CeMb MPOCTHIX WHCTPYMEHTOB KOHTPOJS M YIpPaBIEHUS KayecTBOM, paboTaromue C
YHUCIIOBOUW HH(DOPMAITHECH.

27. KauectBo. I'pagamnus, kiacc, copt. TpeboBanus k kauecTBy. Texnuueckue yciopus. [letns
(criupaiip) KayecTna.

28. Ilenu W NPUHIMIIBI MOJITBEPXKAEHUS COOTBETCTBUA. J[0OpPOBOJIILHOE MOATBEpPXKIECHHUE
cooTtBeTcTBUS. O0sA3aTenbHble cepTUPUKALUS U IeKIapUpPOBaHUE COOTBETCTBHUS.

29. Cxembl ceprudukanuu npoaykuuu. Cxembl cepTUUKAUK yciayr. ATrectanus H
ceprudukanus nepconanga. OCHOBHBIE ATAIbI NPOIEAYPbl CEPTUPUKALINN CUCTEM MEHEI)KMEHTa

KauecTBa.
30. AkkpeauTalys OpraHoB M0 CEPTUPHUKALMU U UCIIBITATEIbHBIX JTJAO0OPATOPHI(LIEHTPOB).
31. OcHoBbI nnponieccHOro noaxoaa. CrnennanbHbli npouecc. Llenouka u ceTh nporeccos.
32. nenTudukanus u npocieKuBaeMoCTb.

33. Dransl popmupoBanus, BHenpeHus 1 noarorosku CMK k ceprudukanuu.

34. MeTtononorus pemeHus: mpooiem.

35. IlpuHIMIIBI MEHEPKMEHTA KayeCTBa.

36. Taktuka nocreneHHoro ynydmeHus (menkux maroB) KAIZEN u TakTuka paaukaibHOTO
ynyumienus (kpynasix maros) KAIRYO.

37. UHCTpYMEHTHI U METOJIbl MEHE/DKMEHTA KauecTBa, paboTaroiye ¢ BepOabHOM
uHpopManmen.

38. KomruiekcHble WHCTPYMEHTBHI M METOJBI MEHEDKMEHTa KadecTBa, pabOoTarollue Kak ¢
YHCIIOBOM, TaK U ¢ BepOabHOM HH(DOpMALIHEH.

39. IIpouecc nocrossHHOrO ynyumenns B CMK.
40. IToka3aTenu, UCHIOIB3YyEMBIE AJIS OLIEHKH YPOBHS BBIIIOJHEHUS MpoIiecca.

PesynbratuBHOCTD M 9PPEKTUBHOCTD.



41. Bepudukanus 1 BaJTUgaIHA.

42. Muccus U BHIACHHE opraHuzanuu. [IpumepHbId MOPSI0OK pa3pabOTKU MHCCUH, BUACHUS,
HOJUTHUKH U LieJel B 001aCTH KauecTBa U CTPaTErHueCcKUX IIaHOB OpraHu3allyu.

INEPEYEHDB BOITPOCOB 110 ITPOPUJIIO TIOAT'OTOBKH

27.06.01.05 Undopmauuouno-uzmepumenvhwvle u ynpasisouwue Cucmembl

. ’KuzHeHHbIH KK HHOPMAIIMOHHBIX CUCTEM.
. Knaccugukanus nHhopMaIiioHHBIX CUCTEM.
. Merogomnorust pa3paboTku HHPpOpMaIMOHHBIX cucTeM. MeTtononorus RAD.

. CucTeMsbl ynpaBieHUs TPEIIPUITHEM.

1

2

3

4

5. CAN-TexHONOTHH.
6. SC AD A-cucremsl.

7. BCTpOEHHBIE CUCTEMBI.

8. MHTennexTyanbHbie HHPOPMAIMOHHO-U3MEPUTEIbHBIC CUCTEMBI.

9. lHTennexTyanbHble HH(POPMALMOHHO-YIPABIISAIOIINE CUCTEMBI.

10. DddexTruBHOCTS HHPOPMALMOHHO-U3MEPUTEIHHBIX CHCTEM.

11. D dexTuBHOCTh HHPOPMALMOHHO-YIPABIISIFOIIUX CUCTEM.

12. Metponorudeckoe odecrieueHre HHPOPMAIMOHHO-U3MEPUTEIHHBIX CUCTEM.

13. MeTozp! 1 TEXHUYECKHUE CPEACTBA KOHTPOJISI U UCTIBITAHUN UH()OPMAIIMOHHO-
YIPaBISIOLUUX CUCTEM.

14. Metponoruyeckasi arrectanus HHPOPMAIMOHHO-U3MEPUTEIBHBIX CUCTEM.

15. UadopmanmonHoe obecrieueHre HHPOpMalMOHHO-U3MEPUTENIBHBIX CUCTEM.

16. UnpopmanronHoe obecreueHne HHHOPMAIIMOHHO-YITPABIISIOMIUX CUCTEM.

17. TIIporpammuoe obecniedeHrne HHHOPMAITHOHHO-U3MEPUTEIBHBIX CUCTEM.

18. [IporpammHoe obecnieueHue HHGHOPMAIIIOHHO-YIPABISIOIINX CUCTEM.

19. Meroab! IMarHOCTUKU U UACHTU(DUKAIMY HH(OPMALMOHHO-U3MEPUTENBHBIX CUCTEM.
20. MeTo/p! IMarHOCTUKU U HJIEHTH()UKAUU HHHOPMAIIMOHHO-YITPABISIOLUINX CUCTEM.
21. becpoBo/iHbIE MHTEJUIEKTYaJIbHbIE HHPOPMAIIMOHHBIE CUCTEMBI U HHPOPMAITMOHHO-
YIPABISIOLUIUE CUCTEMBI.

22. BeTpanBaeMble OnepaliMiOHHbIE CUCTEMBI U ONEPAllMOHHBIE CUCTEMBI PEAILHOTO BPEMEHHU.
23. IIporpamMMHO-amnmnapaTHble KOMILJIEKCHI 7151 HH()OPMAIIMOHHO-

M3MEPUTENIbHBIX CUCTEM U MH(GOPMAIIMOHHO-YIIPABIISIIOIINX CUCTEM.

24. Cucrembl NOAJEPKKH MIPUHATHSI PELIEHUH.

25. CASE-TexHon0rHy.

26. CALS-texHomnorumu.

27. 3aga4yy JOTUCTHUKH.

28. Monenu 00beKTOB B HH(POPMAITMOHHO-U3MEPUTENBHBIX U YIIPABJISIONINX CHCTEMAX.

29. UadopmaninoHHbIE CHCTEMBI YIIPABJICHHS PUCKAMHU.



30. HagexxHocTh HHPOPMAITMOHHO-U3MEPUTEIBHBIX U YIIPABIISIONINX CHCTEM.

31. 3ammra uHGOpMaLUU B MH()OPMAITMOHHO-U3MEPUTENBHBIX U YIIPABISAIOUINX CHCTEMAX.
32. DHepreruueckas 3¢ (HeKTUBHOCTh HHPOPMAITMOHHBIX CUCTEM.

33. IlHTepakTUBHBIE 3IEKTPOHHO-TEXHUUYECKUE PYKOBOJICTBA.

34. UnremiektyanbHble THPOPMAIIMOHHO-U3MEPUTEIbHBIC U YIIPABISAIONINE CUCTEMBI.

35. UndopmannoHHble TEXHOJIOTUU U MHPOPMALIMOHHBIE CUCTEMBI.

36. MaremaTtnueckoe obecrieuenrne HHGOPMAITMOHHO-U3MEPUTEIBHBIX U YIPABIISIOIINX
CUCTEM.

37. IlporpammHoe obecnieueHrne HHPOPMAITMOHHO-U3MEPUTETbHBIX U YIPABISIOIIUX CUCTEM.
38. Merononorusi NpoeKTUPOBAHUS HHPOPMAIIIOHHO-U3MEPUTEIBHBIX U YIIPABISIONINX

CHCTCM.

CIIMCOK JIMTEPATYPBI VI ITIOAT'OTOBKH K BCTYIIUTEJIbHBIM UCITBITAHUAM

PEKOMEHAYEMAS JIUTEPATYPA 110 HAITIPABJIEHHIO ITIOAT'OTOBKH

27.06.01 Vnpaenenue 6 mexnuueckux cucmemax

1. IlepBo3Banckuii A. A. Kypc Teopun aBTOMaTH4ECKOTO YIpaBlieHuUs [ DIEKTPOHHBIN pecypc]
/" A. A. TlepBo3Banckuii. —M.: Jlamp, 2010. -604c. Pexum pocryma: — DBC «Jlaub»
http://e.lanbook.com

2. Namaunnos A. ®@. UuciieHHbIC METOJIBI ONITUMHU3AIMH: Y4eOHHK. [ DIIEKTPOHHEIH pecypc]. / A.
®. Uzmaunos, M. B. Cononos. -M: ®usmartaut, 2008. -320c. DnekTpoHHO-OMOIMOTEeYHAas CHCTeMa
«Jlanby. Pexxum noctyna — http://e.lanbook/com

3. Jlecun B. B. OcHOBBI METO/I0OB ONTUMH3AIUH: yued. mocobue. [DneKTpoHHbIi pecypce]. / B.
B. Jlecun, 1O. I1. JIucoeny —M: U3z n-Bo: «Jlauby, 2011. -384c. DnekTpoHHO-OMOIMOTEYHAS CCTEMaA
«Jlanwy. Pexxum noctymna — http://e.lanbook/com

4. MenbnaukoB B.I1. Mndopmanrionnsie TexHonoruu: yueOHuk ais By3oB / B. I1. MenbHuKOB.
- M.: Axagemus, 2008. - 432 c.

5. Ilonomaper C.B. VYmpaieHune KadecTBOM MporeccoB W mpoiaykuuu. B 3-x kH. KH.I:
BBenenue B cucTeMbl MEHEI)KMEHTA KayecTBa MPOLIECCOB B MPOU3BOICTBEHHON, KOMMEpPYECKOH 1
obpasoBatenbHbIX chepax; yueonoe mocoodue / C.B. TTonomapes, C.B. Mumienko, E.C. Muienko u
Ip.;TI0A pel. A-pa TexH. Hayk, npod.C.B. IlonomapeBa. — Tam60B: NU3n-80 ®I'BOY BITIO «TT'TVY»,
2012. — 240 c.

6. Ilonomapes C.B. VYmpaBieHue kauecTBOM IMpoleccoB U mpoaykuuu. B 3-x kH. Kn.2:
WMHCTpYMEHTHI 1 METOIBI MEHEDKMEHTA KauecTBa MPOIIECCOB B IPOM3BOJICTBEHHOM, KOMMEPYECKOM
u oOpazoBarenbHbIX cdepax; yueOHoe mocodue / C.B. [Tonomapes, I'.A. Cocenos, E.C. Muienko
U Jp.;oA ped. n-pa TexH. Hayk, npod.C.B. IlonomapeBa. — TamboB: M3a-so ®I'BOY BIIO
«TI'TY», 2012. - 212 c.

7. NnbopMaIMOHHBIE TEXHOJIOTHH MPOCKTUPOBAHUS PAIMO3JICKTPOHHBIX CPEICTB. y4el.
[Tocobue mist ctyn. Boicur. Yue6. 3aBeaenutii ¢ rpudom YMO a kauectse yueOHoro nocobus/ FO.JI.
Mypowmues, /I.1O. Mypomues, 1.B. Tropun u np. — M.: U3narenbckuit neHTp «Akagemus», 2010. —
384 c.

8. PanneB I'.I'. U3mepuresabpHble HHGOPMAIIMOHHBIE CHCTEMBI [DIIEKTPOHHBIN pecypc]: yuel.
[Tocobue / I'.I'. PanneB. — M.: Uzn-eo MI'OVY, 2007. — 281 c. — Pexum jgocryna K KHHUTE:
«IneKTpoHHO-0MOMoTedHas cuctema Kuura®oumy.
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PEKOMEHAYEMAS JIMTEPATYPA 110 ITPOPUJIIO ITIOAT'OTOBKH

27.06.01.01 Cucmemusiii aHaiu3 U ynpasieHue 8 mexHuxKe U mexHoa02usix

1. AaronoB A.B. Cucremnbliii ananus. - M. Breicmasg mkona, 2008 r. - 454c.

2. AupapeitunkoB, A.B. CucteMHbI aHanu3 U NpUHATHE pemeHnuid: yuaeb. / A.B. AHapeiunKos,
O.H. AnppeitunkoBa. - M.: By3zosckuii yueOnuk:HUL[ Wudpa-M, 2013. - 396 c.:// www.
znanium.com/bookread.php?book=363457

3. B. . HoBocensbues, b. B. TapacoB u ap. Teopernueckue OCHOBBI CUCTEMHOTO aHaIu3a. -
M.: Maiiop, 2006 r. -592 c.

4. Omenkos A. O. CucreMbl aBTOMAaTMUYECKOIO YyIpaBieHUs. Teopus, HIpPUMEHEHUE,
moaenupoBanre B MATLAB// UsnarensctBo «Jlaub», 2013. -208c¢.

5. KonoBanoB b.M., Jlebene IO.M. Teopuss aBTOmMaruueckoro ympasieHHs. —CaHKT-
[TeTepOypr: uza-o «Jlauwy, 2010. -224c.

6. [aiinyk A.P. Teopus aBTomarnyeckoro ynpasieHus. M.: Beicur. mkomna, 2010. -415c.

7. PeikoB A.C. Mozenu 1 METO/ibl CUCTEMHOT'O aHaJIN3a: MPUHATHE PELICHUH U ONTUMU3ALUS. —
M.: MUCHC, 2005.

8. Hmopeuxuii C.U., Hsopeuxuii J.C., Kopmwmibmua I.C., IlaxomoB A.A. OCHOBBI
NPOEKTUPOBAHUS XMMHYECKUX MPOU3BOACTB. YueOHuk// N3na-so ®I'BOY BIIO «TI'TY», 2014. -
468c.

9. OctpoBckuii I'"M., 3usaraunoB H.H., Jlanrepa T.B. OnTtuMuzainus TEXHHUYECKHX CHUCTEM:
yuebHoe nocobue. —-M.: KHOPVYC, 2012. -432c.

10. JIapuueB O.U., MomkoBuu E.M. KauecTBeHHble MeTO b pUHATHS pemeHnit. M.: Hayxka,
1996.

11. Pexneiituc I'., PeitBunapan A., Parcnen K. Ontumuzanus B rexauke. T. 1,2. 1986. -348c.
12. Xummennonay [l. [Ipuknagroe HenmHEHOE TporpamMmupoBanue. M.:, Mup, 1975.

13. FOgun J1.b. BeruncnurenbHble METOABI TeOpUH NpuHATHS pemeHuil. — Kpacann, 2010. —
320 c.

14. BacunweB @.I1. Metoast ontumusanuu. M.: ®akropuan [Ipecc, 2002.

15. Benruens E. C.HccrienoBanue onepanuii: 3a1a4u, IPUHIIUIBI, METOIOJIOTHS: Y4eOHOE MTOCOOHeE.
- 5-e u3n., crep. — M.: KnoPyc, 2010.

16. Aymmn B.K. Teopetnueckne ocHOBBI MH()OPMALMOHHBIX MPOLECCOB U CUCTEM: YYEOHUK.-
M.: Uznar.-topr. Kopnopanus «lamkos u K», 2009.- 348c.

17. TluporoB B.FO. Wudpopmanmonusle cucremMbl W 0a3bl JaHHBIX: OpraHu3alus U
npoekTupoBanue: yueoHoe nocoobue. M.: BXB-IlerepOypr, 2009. — 528 c.

18. Cmonun JI. BBeneHne B MCKYCCTBEHHBIM MHTEJUICKT: KOHCIEKT JeKuuid. M.: duzMariur,
2007. — 264 c.

19. NU36aukosB 10.C., IlerpoB B.H. NHdpopmannonnsie cuctembl. YueOHHUK a7 By30B. - CII0.:
[Turep, 2005. - 656 c.

20. Bounos b.C. MHdopmarmonHbie TeXHOI0rUU U cuctembl: Monorpadus. B 2 ku. Kuura L.
Meroponorus cuHTe3a HOBBIX pemeHnid. - Huxnauit Hosropoa: M3a-so HHI'Y um. JloGa-
yeBckoro, 2001. - 404 c.

21. [etit K. BBenenue B cucrtemsl 60a3 manubiX. // KneB-Mocksa, [{nanektuka, 2007.
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22. Marematuueckass Teopusi ontumanbHbiX mpoueccos// JI.C.Iloutpsrun, B.I.bontsHckui,
P.B.I'amkpenunze, E.® . Mumenko// M.: Hayka, 1983. - 393 c.

23. Teopusi aBTOMAaTUYECKOTO YIpaBJICHUs: Yued. JUIsi BY30B MO CIell. «ABTOMaTHUKa W
tenemexanuka». B 2-x 4. Y. I. Teopust nuHEelHBIX cHCTEeM aBTOMaTH4ecKoro ympasienus / H. A.
babakos, A. A. Boponos, A. A. Boponosa u 1ip.; [lox pen. A, A. BoponoBa.—2-¢ u3j., nepepad. u
non. — M.: Beicmr. mk., 1986. — 367 c.

24. Teopust aBTOMaTUYECKOIO yrpaBieHus: Yueb. /it By30B. B 2 u. U. 2. Teopust HelnuHEHHBIX
U CIeIUaJbHBIX CUCTeM aBTOMaTthueckoro ympasieHus / A.A. Boponos, JI.I1. Kum, B.M. Jloxus,
W.M. Makapos, [1.H. [TonoBuu, B.3. Paxmaukynos; [lox pea. A.A. Boponosa. — 2-eusj., nepepad.
u gon. — M.: Bercm. mk., 1986. — 504 c.

25. TeopeTwueckne OCHOBBI CBSI3U u ynpasinenus/ A.A.@empadaym, A.J]JlyapikuH,
A.Il.Manognes, H.H.Mupomto6os// M.: T'ocymapcTBeHHOE H3MaTEIbCTBO (DPU3HKO-MAaTEMaTHICCKOM
nutepatypsl. 1963. -932c.
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npoueccamu U nPouU3800Cmeamu

1. IIummapes B. FO. OcHoBbl aBTOMaTHUECKOr0 ynpasieHus: yue6. — M: Akagemus, 2008. -
352c.

2. KonoBanoB b. WM. Teopusi aBTomMaruyeckoro ympasieHusi [DnekTpoHHsii pecypc] / b. U.
Konosanos, 10. U. Jle6enes. —CII6.: Jlanp, 2010. -224c. Pexxum noctyna: — OBC «Jlanby
http://e.lanbook.com

3. Taiinyk A. P. Teopust aBTOMaTHYECKOTO yIpaBIEHUS B IPUMEpax U 3ajadax ¢ pEHICHUSMH B
MATLAB [Onexrponnsiii pecype] / A. P. Iaiinyk, B. E. bensie, T. A. IlpsiBuenko. —M.: Jlans,
2011. -464c. Pexum noctyna: — ObC «Jlanp» http://e.lanbook.com

4. JlazapeBa T.S. Teopum aBTOMATHuUECKOro ympasieHHs: y4yeO.-meroa. mocodue / T. .
Jlazapesa, FO. ®. Maptembsanos, B. FO. Xapuenko. - Tam6oB: M3a-Bo TaM0. roc. TexH. yH-Ta,
2008. - 56c.

5. OmenkoB A. O. Cucrembl aBTOMaTHYECKOIO YIPaBJICHUS: TEOpUS, MPUMEHEHUE,
monenupoBanre 1 MATLAB [Onextponnsiii pecypc] / A. O. Omenkos. —M.: Jlans, 2013. -208c.
Pexxum noctyna: — OBC «Jlanby» http://e.lanbook.com

PEKOMEHAYEMAS JIMTEPATYPA 110 ITIPOPUJIIO ITIOAT'OTOBKH

27.06.01.03 Mamemamuueckoe moderuposariue 8 YnpasieHuu mexHuyecKumu

cucmemamu

1. Uneun B.A., Ilo3gask D.1". Ananutudeckas reomerpus. M.: Hayka. 1981.
2. Wnbun B.A., Tlo3nusk O.1. Jluneitnas anrebpa. M.: Hayka. 1984.

3.bpeuteBckas JIL.U., Jlamun U.A., ParadppeBa JI.C. Ananurtuyeckas TeOMETpHsS W JTUHCHHAS
anreopa. YueoHoe nmocodue./ [Tox obmeli penakiueit JI.C. PatadoeBoii. - CI16: CIIoI'Y UTMO,
2008 roxm, 156 c.

4. Marematuka. Y 1. JIuneiinas anreOpa u aHanuTudeckas reomerpus. YueoHoe nocodue/ [lox
pen. I'.I'. XamoBa. —CI16: U3x-Bo PTTIY um. A.W. I'epuiena, 2004. -149c.
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5. IIpoceeroB I'. . MaTemaTudeckuii aHAJIU3: 3a/1a4d M PeIIeHUs : yueOHoe mocooune. — M. :
BMHOM. Jla6opatopus 3nanmii, 2008. — 208 c.

6. YmHoB A.E. AHanutHueckas TeOMETpUs M JIMHEWHas anreOpa: YdueOHoe mocobue. - M.:
M®TH, 2004. - 366 c.

7. MarasunnukoB JI.M., MarasunnukoBa A.JI. JluHeiiHas anrebpa W aHaIUTHYECKas
reomerpusi: YueOHoe mocobme. - Tomck: Tomckuii TOCYIapCTBEHHBI YHUBEPCUTET CHCTEM
yIpaBJICeHHUs U paauodiekTpoHuku, 2010. - 176 c.

8. Amnkunos, A.B. Briciias maremaruka: ydeOHoe mocobume. B 2-x wactax. Y. 1 / A.B.

Ankunos, [1.A. Beasmucos, 10.A. Pemernukos; nona odmei penakuueit I1.A. Beapmucosa. - 2-¢
n3a.- YaesgHoBcek: Yal'TV, 2011. - 250 c.

9. AukunoB A.B., Benbmucos I1.A., PemernnkoB HO.A. Breicias matematuka (4acTh 2):
yaeOHoe nocobue / moa oomeit pegakuueii [1.A. Benbmucosa. - Yabsnosck: Yl TV, 2009. - 272 c.

10. CoGones A.b., Pwibanko A.®. Maremaruka: Kypc nexkmwmii st TEXHHYECKUX
yauBepcureToB. Yactu 1 u 2. - ExatepunOypr: 'OY BIIO YI'TY-VIIH, 2005. - 359 c.

11. Jlapun A.A. Marematudeckuii ananmm3. JuddepeHnnanbHoe ucunucieHne QyHKIUH 0THOM
nepeMeHHoil: YuebHoe nocodue. - Boponex: U3n-so BI'Y, 2005. - 75 c.

12. TToxckpeoko D.H. duddepennmnansHoe ucuucieHne GyHKIUA HECKOIbKUX MEPEMEHHBIX:
yuebHoe mocobue / D.H. Ilomckpedbxo, H.®. IlecroBa. - Tomck: MW3a-Bo Tomckoro
NOJIMTEXHUYECKOro YHUBepcurera, 2008. - 132 c.

13. Cenuanos, 10.B. luddepenunanpHoe ucuncieHne QyHKIUNA HECKOIbKUX MEPEMEHHBIX:
yuebHoe ocooue / H0.B. CenuBanos, B.B. Jlementsesa. - M. : MATH, 2011. - 88 c.

14. MarazunnukoB JI.M., MarasunnukoB A.Jl. J{uddepennmansuoe ucuncnenue: YuyebHoe
nocobue. - Tomck: Tomckmii TOCYHapCTBEHHBI YHHBEPCHTET CHUCTEM YIPABICHHUA W
pannoanektponuku, 2007. - 191 c.

15. CoGone A.b., Peibaniko A.®. Maremaruka: Kypc nexkumii st TEXHUYECKUX
yauBepcuretoB. Yactu 1 u 2. - ExatepunOypr: 'OY BIIO YI'TY-VIIH, 2005. - 359 c.

16. Beick H.JI. Maremarnyeckuii aHaim3. Yacte 2. MHTErpampHOEe HCYHCICHUE (YHKITUI
onHOU mepeMeHHON. OOBIKHOBEHHBbIE AU(depeHnnanbable ypaBHeHHs: yueOHoe nmocodue. - M.:
MATU-PT'TY um. K.O. llnonkosckoro, 2011. - 152 c.

17. KoBanpuyk B.E., Hanos IL.A. Jleknuu no marematuueckomy aHanuzy: VHTerpaabHOe
ucumncienue. OnpeneneHubii uurerpain. - Pocros-na-lony, IOxusei dbenepanbusiii yu-T, 2007. -
103 c.

18. KoBampuyk B.E., HanoB I1.A. Jleknum mo mareMaTtudeckoMmy aHaim3y: HHTerpaibHOE
ucuucienue. Heonpenenennslii unterpai. - Pocro-ua-Jlony, FOxusblit Gpenepanbubiii yH-1, 2007. -
47 c.

19. EmpuoB A.A., EnsioBa T.A. Bricmias matematuka II. HHTerpanbHOe uCUMCICHHE.
Huddepenunansupie ypaBHeHUs: YueOHoe mnocobue. - Tomck: TomcKk. roc. yH-T CHCTEM
yIpaBIeHUS U paauoieKTpoHuky, 2003. - 233 c.

20. beco O.B. Jleknuu nmo maremarndeckomy aHanuzy. Yacts 1. - M.: MOTH, 2004. - 327 c.

21. Maremaruka. Yacte II. Martemarnyeckuil aHanu3 u auddepeHIaIbHble ypaBHEHUS:
VYue6Hoe nmocodwue. [Tox pen. I'.I'.Xamosa. - CI16. U3xa-Bo PTTIY um. A.U. I'epuena, 2009. - 353 c.

22. ©®omun B.M. [luddepenumanshpie ypaBHeHus: YuyeOHoe mocobue. - TamOo0B:
HznarensctBo TI'TY, 2010. - 156 c.

23. CaBuenko IO.b., TxkaueBa C.A. Bricmmag wMaremaruka. KoOMIIEKCHBIE YHCHA.
Huddepennmanbaple ypaBHeHUS: Y4eOHO-MeToandeckoe mnocobue. - Boponex: M3m-Bo BI'Y,
2003.-31c.



24. I'nymixo A.B., I'mymko B.I1. JIuddepenmansabie ypaBHEHHs C YaCTHBIMHA TIPOWU3BOHBIMHU
BTOPOTO TOPSIIKA DIITUITHYECKOTO TUIA: YUueOHO-MeToaudeckoe mocodue. - Boponex: M3a-Bo
BI'Y, 2005. - 76 c.

25. JlenucoBa 3.B., Kyuep A.B. OCHOBBI BBIYHCIUTEIBHONH MaTeMaTUKH: Y4YeOHO-
MeToauyeckoe rmocoodue. - CI16.: CIIOI'Y UTMO, 2010. - 164 c.

26. Peiizmun B.M. Maremarudeckue METOIbI MPOSKTUpPOBaHHS: ydueOHOoe mocodme / B.U.
Peiizmma, C.®. breixkoB; HamuoHanpHBIA HMcCIEIOBATENbLCKHNA TOMCKHHM  IMOJMTEXHUYECKUH
yauBepcureT. - Tomck: U3a-so TIIY, 2010. - 144 c.

27. Peragun E.A. Metonbl pemieHusi 3a1ad MaTeMaTudeckod (usuku: YdeOHoe mocodue. -
Taranpor: U3n-so TPTVY, 2003. - 119 c.

28. KopobeiinukoB A.I'. PazpaboTka n aHaan3 MaTeMaTHYECKUX MOJENEH C MCIOIb30BAHUEM
MATLAB u MAPLE: Yuebnoe noco6ue. - CIIo: CIToI'Y U'TMO, 2010. - 145 c.

29. Beick H.JI. Maremarnyeckuii aHanms. Yactp 3. UncnoBble ' (QYHKIIMOHAIBHBIC PSIJIBL.
Kpatnbsie wunrterpansl. Teopus mons: ydyebHoe mocobue. - M.: MATU-PITY wum. K.DO.
[uonkosckoro, 2011. - 84 c.

30. IMmmmm B.C. Maremarnueckuii ananus. OnpenclieHHbId HHTErpan. YHCIOBBIC PSIbI.
HecoOcTBenHbIe nHTErpaibl: YuedHoe mocodue. - Pocros-Ha-/Jony: FO®V, 2009. - 154 c.

31. boraroBa C.B., byxenckuii K.B., JIykpsnosa I'.C. luddepenunansuple ypaBHeHUs. Psiibl:
VuebHoe mocobue. - Psazans: PI'PA, 2009. - 111 c.

32.@omuH B.M. Teopus QpyHKIMN KOMILIEKCHOTO IEpeMeHHOro: YueOHoe nmocobue. - TamOoB:
Uznarenscro TI'TY, 2010. - 296 c.

37. byapuna A.M. Bapuanuonnoe ucumucienue: YdyeOnoe nocooue. - CII6.: C-Iletepb. roc.
yH-T, 2001.

38. ®agne M.A., MapkoB K.A. Uwucnennsie meTonsl: YueOHoe mocoOue. - HuxHmit
Hosropona: Hmxeroponckuii rocynusepeurert, 2010. - 158 c.

39. Peismuu B.W. Uncnennsie MeTONbl onTUMU3anuu: ydyeOHoe mocobue / B.M. Peiiznun;
Tomckuil nonurexHuueckuit yauusepceutet. - Tomck: M3a-so TITY, 2011. - 105 c.

40. MamonoBa T.E. Mudopmaruka. O6mas undopmatuka. OcHOBBI s3blka CH++: yueOHOe
noco6ue / T.E. MamonoBa; ToMckuii monurexuuueckuii yauusepcutet. - Tomck: M3n-Bo Tomckoro
MOJIMTEXHUYECKOTO YHUBepcurera, 2011. - 206 c.

41. Umenko B.A., Harmna E.K., Munoanos A.B., OpnoBa M.B., Cxmsagner II.C.
Nudopmaruka. Teopus u npakruka. Hacts 1: YuebHoe nocobue. - Boponex: Uza-so BI'Y, 1999. -
151 c.

42. MamonoBa T.E. Mupopmatuka. IIporpammupoBanne Ha C++: yueOHO-METOIUYECKOE
noco6ue / T.E. MamonoBa; ToMckuii nmomurexundyeckuii yuusepcutet. - Tomck: U3n-Bo Tomckoro
MOJIMTEXHUYECKOTO YHUBepcurera, 2011. - 118 c.

43. bexnemumieB J[.B. Kypc aHamuTmueckoll reoMeTpuu W JMHEHHON anreOpbl. M: Hayka.
1987.

44, T'aatmaxep @.P. Teopus matpuir. M.: Hayka. 1967.

45, Uneun B.A., TTo3guak O.I". OcHOBBEI MaTEMaTHYECKOTO aHalIn3a. YUeOHHK B 2 JyacTax. M.:
Hayxa. 1982.

46. Kynpsues JI.JI. Kypc matemarndeckoro aHanusza. YueOH.: B 2 Tomax. M.: Hayka. 1981.

47. baxsanoB H.C,, XKunkos H.II.,, Ko6enbkor I'.M. Uucnennsie metoasl. M.: Hayka. 1987.
598 c.

48. Kamutkua H.H. Yucnennsie Metoasl. Y4eOH. mocobue. M.: Hayka. 1978.512 c.



49. Mapuyk I'.11. MeToas! BeruncauTenbHOM MatemaTtuku. Hayka. 1989. 608 c.
50. Camapckuii A.A. Teopus pasHocTHbIX cxeM. M.: Hayka. 1989. 616 c.

51. TuxonoB A.H., Camapckuii A.A. YpaBHenus maremaruueckoir pusuku. M.: Hayka. 1997.
735 c.

52 Tloutpsrun JI.C. m ap. Maremartudeckasi Teopusi ONTHUMaIbHBIX TpoieccoB. M.: Hayka.
1983. 392 c.

53. JIopwep XK.-JI. CucreMbl HICKYCCTBEHHOTO MHTEUIeKTa. M.: Mup. 1991.
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27.06.01.04 Cmanoapmuzauus u ynpasienue kauecmeom npooyKUUU

1. T'mynkus, O.I1. Beeobiee ynpasnenue kagectBoM: YueOHuK st By3oB / O. 1. ImyakuH,

H. M. T'opGynos, A. U. I'ypos, FO. B. 3opun; [lox pexn. O. II. 'nynkuna. — M.: Paguo u cBs3b,
1999. - 600 c.

2. [lonomapes, C.B. YnpaBneHnue kauecTBOM NMPpOAyKLUU. BBeaeHne B CUCTEMbI MEHEPKMEHTA
kagectBa / C.B. Ilonomapes, C.B. Mumenko, B.S. benobparun // M.: PUA «Cranmaptel u
KadecTBo», 2004. - 248 c.

3. llonomapeB, C.B. VYmnpaBieHue KkayecTBOM NpOAYKUMHU. MHCTpYMEHTBI U METOABI
MenemkmenTa kadectsa / C.B. I[Tonomapes, C.B. Mumenko, B.f. benooparun, B.A. Camopoios,
b.U. T'epacumos, A.B. Tpodumos, C.A. [Taxomora, O.C. Ilonomapesa // M.: PUA «CranmapTs u
KauecTBO», 2005. — 248cC.

4. Tlonomapes, C.B. Kpanumerpuss u ympaBieHHe KaduecTBOM. VMHCTpYMEHTHI YIpaBiICHHUS
kauecTBoM: YueOHoe mocobue / C.B. ITlomomapes, C.B. Mwumenko, b.U. T'epacumon, A.B.
Tpodumos. — TamboB: U3a-sBo TI'TY, 2005. — 80 c.

6. Mumenko, E.C. IlpoektupoBanue, opMupoBaHue, BHEIPEHUE U TPAKTUYECKOE

WCTIOJh30BaHNE CHCTEMBl MEHEDKMEHTa KadecTBa B OOpa3oBaTEIbHONH OpTraHU3aINH
moHnorpadus / E.C. Mumenko, C.B. ITonomapes. — Tam60B : U3n-Bo Tamb. roc. TexH. yH-Ta, 2009.
—-96 c., ui.

7. Mumenko, C.B. Mcropusi MeTposioruu, CTaHJapTH3aLMH, CEPTUPHUKALMUA U YIPABICHUS
kauectBoM/ C.B. Mumenko, C.B. IlonomapeB u ap. // Yuebnoe nocodbue / Tam60B: U3n-Bo Tamo6.
roc. TexH. yH-Ta, 2004. - 112 c.

8. beno6peiruH, B.SI. OCHOBBI TEXHHMUYECKOTO peryaupoBaHus: ydeOHoe mocoome / B.A.
benobparun. — M. : PUA «Crangaptsl u kauectBo», 2008. — 424 c.

9. Ceprees A.I'., JlateimieB M.B. Ceptudukanus: Yueb. mocobue. — M.: Jloroc, 2000. — 247 c.

10. Kynakos, M.B. TexHnonoruueckrue u3MepeHusi U mpuOOopsl I XUMHUECKUX MPOU3BOICTB /
M.B. Kynakos. — M.: MammnocTpoenue, 1983. —423 c.

PEKOMEHAYEMAS JIMTEPATYPA 110 ITIPO®PUJIIO ITIOAT'OTOBKH

27.06.01.05 Undopmauuouno-uzmepumenvuvle YRPAGIAIOUUE CUCTIEMbL

1. HadopManiMOHHO-U3MEPUTEIbHBIE U YNPAaBIAIONINE CHCTEMBI: Yyd4ebd. mocobwe s
ACIIUPAHTOB OYHOW M 3a09HOW (opM OOydeHHUS M COHMCKAaTelled Y4YeHOW CTEIeHHM KaHIuaara
TeXHUYECKUX HayK Mo HaydyHod cnenuaibHoct 05.11.16 / aBt.-coct.: B.M.THOTIOHHUK,



J.YO.Mypomuie; nox pen. npod. B.M.Trotronnuka, ¢ rpudoom YMO. — Tamb6os; M.; CII6.; baky;
Bena; 'amOypr: U3n-Bo MUHILL «Hob6enuctukay, 2010. — 76 c.

2. Mypowmries, F0.JI. TeopeTndyeckrue 0OCHOBBI SHEProcOEPETarIIero YIpaBiIeHUs: MOHOTpadus
/ 1O. JI. Mypowmres, /1. FO. Mypomres, B. A. [Toronun. — M.: IHYC-K, 2010. — 286 c.

3. PanneB I'. I'. UnTennekTyanbHble CpeICTBA UBMEPEHUM, U3/, « AKagemus», 2011 r.- 272 c.

4. NHopManMoOHHBIE TEXHOJOTHUH TMPOCKTUPOBAHUS PATUOIIEKTPOHHBIX CPEICTB : yueod.
nocobue s crya. Beicil. yueb. 3aBenenuii / FO.JI.Mypomues, JI.FO.Mypomres, U.B.Tropun u ap.
— M. : U3narensckuii ieHTp «Akagemus», 2010. — 384 c. (rpud YMO).

JlonoJIHUTeIbHAS JTUTepaTypa

1. . Pyouues, H.A. N3meputenbaple HHPOPMAIIMOHHBIE CHUCTEMBI [ DJIEKTPOHHBIN pecypc] :
yueb. mocobue / H. A. PybuueB. — M.: MUUT, 2006. — 124 c. — Pexum poctyna K KHUTE:
"DnekTpoHHO-O0nbMMoTeuHas cucrema Kuura®donn" .

2. OCHOBBI TIOCTPOCHUS MH(POPMAITMOHHO-U3MEPHUTEIBHBIX CHUCTEM: MOCOOHE TIO0 CHCTEMHOM
unterpanuu / H.A.Bunorpagosa [u np.]; moa. pea. B.I'.Ceupunosa. — M. : Uznatenscteo MOU,
2004. — 268 c.

3. OcHOBBI TOCTPOEHUS ¥ ()YHKIIMOHUPOBAHUS UHTEIUICKTYAJIbHBIX HHPOPMAIIMOHHBIX CUCTEM
[DnexTpoHHBIN pecypc]: yuebnoe mocobue / B.Jl. beuikun [u mp.]; mox obmr. pen. mpod. A.H.
Komesa. — Ilen3a: III'VAC, 2007. — 207c.—Pexum JOCTyMa:
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