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AHHOTANMA

N3yyenne mucuniuinabl « KoMIbloTepHbIE TEXHOIOTUN B HAayKe U MPOU3BOJACTBE» (DOPMHUPYET COBPEMEHHbIE
(dyHIaMeHTaIbHbIE 3HAHUS KacaTeJIbHO OCHOBHBIX KOHLETIIWN W MPUHLMUIIOB NPUMEHEHUS KOMIIBIOTEPHBIX
TEXHOJIOTMII B HAyYHBIX HCCIEIOBAaHMAX Ha TpHUMepe (U3MKM BBICOKMX IUIOTHOCTEH OSHEPIUu U
HaIpaBICHHBIX MOTOKOB H3JyYCHHs, BBIPAOAThIBACT MPAKTHUYECKUE HABBIKM PaOOThl C aKTyalbHBIM IS
UCCIIeIOBATeNs IMPOrPaMMHBIM 00ECIeYeHHEeM, 3HAKOMUT C OCHOBHBIMHM MPUHIMIIAMHM aBTOMAaTH3AIMH
HAy4HBIX HCCIIeIOBaHUH; GOPMHUPYET HAYYHOE MUPOBO33PEHHIE U Pa3BUTHE CUCTEMHOTO MBIIIJICHHS.

1. leau u 3apauun

eap AUCUMNIMHBI
(hopMUpOBaHHE COBPEMEHHBIX (PYHIAMEHTAIBHBIX 3HAHUN O TPUMEHEHHH KOMITHIOTEPHBIX TEXHOJIOTHIA
B HAyYHBIX HCCIIEJOBAHUSIX.

3agaun AUCOMIIHHBI
- JlaTh TNpPEACTaBJIEHHE O KOMIIBIOTEPHBIX TEXHOJOTHMAX B OOIIEM BHIE M O Hayke Kak OObeKTe
KOMITBIOTEPU3ALINH;
- YDIyOWTb 3HAHMS O BUAX HAyYHO-TEXHUYECKOH nH(popManuy U criocodax ee 00paboTku;

- ONpeAeNHTH 3aJa4d M METO/bl KOMITBIOTEPHBIX TEXHOJOTWH B TEOPETHYECKHX HCCICIOBAHHAX U
HAay4YHOM HKCIIEPUMEHTE;

- JaTh O0030pHYI0 HMH(OPMAIMIO 10 COBPEMEHHBIM IPUKIAIHBIM IPOrPAMMHBIM IPOLYKTaM,
HCHOJNB3YIOUIMMCS B Pa00TE HHKEHEPHO-TEXHUYECKUX U HAyYHBIX paOOTHUKOB;

- CHCTeMaTH3HPOBaTh MPEJCTABICHUs CTYyACHTOB 0 (hopmax u opmarax XpaHEHHUS JTAaHHBIX C TOYKH
3peHust y1o0cTBa 00padOTKU U JIOCTYTIA;

- O3HAKOMUTH C OCHOBHBIMU IIPUHIUTIAMU aBTOMATU3allU HAYIHbBIX PICCJ'IEIIOB&HPIIZ;

- CTUMYJIUPOBATh Pa3BUTHE CIIOCOOHOCTH K CaMOCTOATEILHOMY BBIOOPDY METOIOB U CPEICTB
KOMITBIOTEPU3ALMH HAYYHBIX UCCIEA0BaHNN U IPON3BOICTBEHHBIX MTPOLIECCOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX N
npo¢ecCHOHANBHON eI TeNbHOCTH

Hay4YHbIX 3HaHUH B o0acTu

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
(u3HMKO-MaTeMaTHYECKUX HayK

MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
JESITEIbHOCTU U UX MPAKTUYECKYI0 3HAYUMOCTD

npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHanmu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu

pelLIEHUE MTOCTABICHHON 3a/1a4U, IPOBECTH
aHaIM3 pe3yNibTara U MPeJICTaBUTh BBIBOJBL,
MIPUMEHSS 3HAHUS U HABBIKU B 00JIACTH
(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHH

(u3MKO-MaTeMaTHYeCKNX HayK Ul PEIICHUS IOCTABICHHOM
3a7a4d, GOpPMYIMPOBAHUS BBIBOAOB M OLIEHKHU ITOJyYEHHBIX
pe3yapTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS




OIIK-5 CniocoOeH 1 roTOB K MOBBIIIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBoeit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIEeSITEJIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOJCTBA  MaJbIM
npodeCCHOHATBHOM

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIKo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl
[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
-3 Cnocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHEIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

(MonenMpoBaHUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
* OCHOBHBIC ITOHATHUS O KOMIIBIOTEPHBIX TEXHOIOTHUSX, HX (DYHKIUH, TPAKTHYECKOEC TPUMEHEHHE;
. CrIocoOBI MOBBIMEHUST d(PYEKTUBHOCTH U PE3YJABTATUBHOCTH HAYYHOHM W IPOM3BOICTBEHHOM
NeSTeIIbHOCTH,
* OCHOBHBIC BUJIbI HAYYHBIX MCCIICIOBAHUH, CIIOCOOBI OpPraHU3aluK HAYYHBIX UCCIICIOBAHNUI;
* OCHOBHBIC METOJ/IbI HayYHBIX MCCICIOBAHUN M MPUHIMIBI CHCTEMHOTO TOIX0/a TIPU OpraHU3aIHU
Hay4HBIX UCCIIC/I0BaHHI;
* METOJbI U HHCTPYMEHTHI 00pabOTKH HAYYHO-TEXHHUUYECKOH MH(POpMAIINY;
. METO/Ibl M CpeACTBa (HM3MYECKOr0O M MaTEMaTH4eCKOrO MOJCIHPOBAHUS, a TaKKe OCHOBBI
BBIYHMCITMTEILHOTO SKCIIEPUMEHTA;
* OCHOBBI CTaTHCTUKH, TEOPHHU OIIMOOK U TEOPUH HAJIKHOCTH;
* OCHOBBI aBTOMAaTUKH U CPEIICTB N3MEPUTEIBHOM armaparypsl;
* cpectBa coaanus nHxxeHepHoi rpaduku, CAD/CAM — cucTembl ¥ IPUHIIUT X PaOOTHI.

YMETb:
*  opraHu3oBaTh d(QCKTUBHBIA IMKJ HAayYHBIX HCCIIEAOBAaHMH WIIM IPOM3BOJICTBEHHYIO LETIOYKY,
BOBJICKAs B IIPOLIECC BHIMOJHEHUS! KOMIIBIOTEPHBIE TEXHOJIOTHH;
. HOPOBOJNTH (U3MYECKOE M MAaTeMaTHYeCKOe MOJCIMPOBAHME IIOCTABJICHHBIX 33Jad M
KOHTPOJHMPOBATH JIOCTOBEPHOCTH MOTY4YaEMbIX JaHHBIX;
* aBTOMAaTHU3UPOBATh YKCIICPHUMEHT WJIM IPOU3BOICTBEHHBIN MPOLECC, UCIIONB3Ysl METO/IBI U CPE/ICTBA
KOMITBIOTEPHBIX TEXHOJIOTHIA;
*  0QopMHTH pe3yNIbTaThl HAYYHO-TEXHUUYECKOW WJIM TPOU3BOICTBEHHOW JESTEIBHOCTH, UCIOIb3YS
KOMITBIOTEPHBIE TEXHOJIOTHH.

BIIAJICTh!

. HaBBIKAMH paboTBl € OQUCHBIM

nporpaMMHbBIM o6ecnequHeM, nporpaMmmamMm CO3JaHUs

MHKEHEPHOH rpaduku, mporpaMMamMu (PU3NUECKOr0 U MaTEMaTHIeCKOr0 MOAETUPOBAHMS;

* HaBBIKAMH MPOTPaMMHUPOBAHMA B paMKax crienuannzuposanHoro 110;

* I[pHeMaM{ MHTEPIpPETalny Pe3yIbTaToOB UCCIIEI0BAaHUHI U X BepU(UKaLNY;

* HaBBIKAMH CAMOCTOSTEILHON pabOThl, CAMOOPTaHM3allui U OPTaHNU3alUH BHITIOJHEHUS IOPYYCHUH.




4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

No Tema (pazmen) TUCITUTUIHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora

| KoMIiproTepHbIE TEXHOJIOIMU: OCHOBHBIE |
MOHATHSI.

2 Hayka xakx 00beKT KOMIIbIOTEPHU3ALIHH. 1 1 1

3 Mertonel u _ OCHOBHBIC  HAMpPaBICHHA 1 1 1
UCCIIE0BAaHUH.

4 Buasr Hay4HO-TEXHUYECKOU | 1 |
uHpopMaunu 1 ee 00paboTKa.

5 KommeroTepHsie TEXHOJIOTHH B 1 1 1
TEOPETUUECKUX UCCIIEIOBAHUIX.

6 KoMIiproTepHBIE TEXHOJOTUM B Hay4YHOM | 1 |
JKCIIEPUMEHTE.

7 Oransl O6pa6f)TKI/I pe3yabTaTOB Hay4HBIX 1 1 1
UCCIIEIOBAaHUH.

] O(bOpMHeHI/IeV pE3yNbTaToOB  Hay4yHBIX | 1 |
HCCIICAOBAHHH.

9 ABTromMaruzauus ¢$uzngecKoro 1 1 1
JKCIIEpUMEHTA.

10 ABTOMaru3anus [IPOU3BOJICTBEHHOI'O | 1 |
nporecca.

1 CrnoxHble HCCIIEA0BATEIbCKUE u 1 1 1
IIPOU3BOJICTBEHHbIE CUCTEMBI.

12 B3aumonencTeue HUCCIENOBATEIbCKAX H | 1 |
MPOU3BOJCTBEHHBIX CHCTEM.

13 CoBpeMeHHbIE BBIUMCIIUTEIbHBIC 1 1 1
[IPOrpPaMMHBIE KOMIIJIEKCHI.

14 |MuxenepHas rpaduka. 1 1 1

15 CAD/CAM-texnonoruu. UHKeHEpHBIH 1 1 1
aHaJu3.
[Ipakrugeckoe MpUMEHEHHE

16  |KOMIIBIOTEPHBIX TEXHOJIOTHH B Hayke W 1 1
MIPOU3BOJICTBE.

Nroro gacos 15 15 15

[loaroroska k sK3amMeHy 0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2.

Coneprxanne TUCIUIUIAHBI (MOl ), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iernam)

Cemectp: 1 (Ocennwii)

1. KoMmmbroTepHble TEXHOJIOTHH: OCHOBHBIE TIOHSATHSI.




TexHOJOTHS KaKk COBOKYITHOCTh 3HaHMH O CIIOCOOaX M CpPeACTBaX NMPOBEICHHS NMPOU3BOACTBEHHBIX
npoueccoB. MHpopmanus, Kak BaKHEHIINH pecypc M OIWH M3 OCHOBHBIX (DAKTOPOB MOBBILLICHUS
3(Q(QEKTUBHOCTH TPOU3BOJACTBEHHbIX IporeccoB. [loHAaTHe HMHOOPMALMOHHON TEXHOJIOTHH,
COBpPEMEHHbIE BBl HH()OPMAMOHHOTO OOCIYKMBaHUS, CPEACTBA BBIUMCIUTEIBHOW TEXHUKH H
CBSI3U.

KommbroTepHbIe TEXHOJIOTHU KaK 4acTh HHYOPMAMOHHBIX. DyHKIINU KOMITBIOTEPHBIX TEXHOJIOTHIH -
cbop, 00paboTKka, XpaHeHHe U mepenada nHpopMmanuu ¢ noMomsio IBM. OcHOBBI COBPEMEHHBIX
KOMIIBIOTEPHBIX ~ TexHoiorui. [IpakTudeckas peanu3anysi KOMIBIOTEPHBIX TEXHOJIOTHHA C
NPUMEHEHHEM IPOTPAMMHO-TEXHHUYECKUX KOMIUIEKCOB, COCTOSIIMX U3 TIEPCOHAIBHBIX KOMITBIOTEPOB
win pabovyMx CTaHIOUH C HEOOXOAMMBIM HAaO0OpOM mepH(EepUiHBIX YCTPOWCTB, BKJIIOYEHHBIX B
JIOKaJIbHBIC ¥ III00aIbHBIC BHIYUCIUTEIBHBIC CETH U 00SCIIEUCHHBIX HEOOXOJMMBIMH POrPaMMHBIMU
CpeICTBaMHU.

VBenuueHne CTENeHM aBTOMATH3allMM HAay4YHBIX HCCIEIOBAaHHMH, MPOM3BOACTBEHHBIX M Y4EOHBIX
MPOLECCOB, HMX COBeplIeHCTBOBaHME. [loBbimeHHE YpOBHA H(PQPEKTHBHOCTH pabOT B HayKe,
MIPOM3BOJCTBE M 0OPA30BAHNH 3a CUET KOHKPETHBIX (PaKTOPOB.

2. Hayka kak 00BbEKT KOMITBIOTEPH3aLUH.

Hayxka kak cdepa nesiTensHOCTH, HallpaBieHHAs HA MOJTYYCHUE HOBBIX 3HAHUH, KOTOpask peaiu3yercs
C TOMOIIBI0 HAYYHBIX HccienoBaHuil. llenn HaydyHBIX MCCIIeOBAaHWIA: W3ydeHHE CBOWCTB O0OBEKTa
(mpouecca, ABIEHHS), pa3padOTKa TEOPUH, MOITYUCHUE HEOOXOAMMBIX IJIsl MPAKTUKH OOOOIICHHBIX
BBIBOJIOB. PasjeneHne Hay4HBIX HCCIIEIOBAaHUM MO II€JI€BOMY HA3HAYCHUIO HA (pyHIaMEHTAJbHbIC,
MpUKIIAAHbIE U pa3padoTku. DyHAaMeHTaIbHbIE HayYHbIE HCCIeoBaHui. 3yueHne HOBBIX SIBICHUI
U 3aKOHOB TIPHUPONBI, C CO3JaHHMEM HOBBIX NPHHLUIIOB HCCIeIOBaHUN ((HU3HMKA, MaTeMaTHKa,
Ouonorusi, xumuss u T.J.). llpuknanHele HaydHble HccaenoBanusa. HaxoxaeHue crocoOoB
UCTIONIb30BAaHMSI 3aKOHOB MPUPOABI M HAyYHBIX 3HAHMH, MOJTYYEHHBIX B (PyHIaAMEHTaIbHBIX
HCCIICAOBAHUSIX U B NMPAKTUYECKOH AEATEIBHOCTH 4dejoBeka. Pa3paboTku Kak mpouecc CO3maHust
HOBOM TEXHMKH, CUCTEM, MaTepHajoB M TexHouoruil. IloaroroBka JOKYMEHTOB Uil BHEIAPEHHS B
MPAKTUKY PE3yIbTAaTOB MPUKIAIHBIX HAYYHBIX UCCIIEIOBAHUM.

3. MCTO,Z[BI 1 OCHOBHBIC HAITPABJICHUS HCCHCHOBaHHﬁ.

Peanuzauusa neneil HaydHBIX MCCIICAOBAHWH Ha OCHOBE METONOB. MeToj Kak Croco0 IOCTHKEHHS
LIeJIM, [IporpaMMa IOCTPOEHUsl U IIPUMEHEHUsI Teopuu. I pynibl METOOB HayYHBIX HCCIIEIOBaHUM.
OMnuprdeckue wucciaeqoBanusl. HakomeHue cuctemaTtHueckod uHGOpMandd O  TpoLecce.
Hcnonp3yemble MeTOAbI: HAOIIOICHUE, PETHUCTpalus, W3MEpeHHe, TEeCThl, JKCIEPTHBIN aHalIu3.
OKclepUMEHTaNIbHBIE Hay4HbIE HCCIENOBaHMA. V3yueHue CBOMCTB OOBEKTa MO OIpeesIeHHON
nporpamme. TeopeTudeckue HayudHble HccieqoBaHua. Pa3paboTka HOBBIX METONOB pEIICHUS
HAy4YHO-TEXHUYECKUX 3az1ad, 000OLIeHHS M OOBSCHEHHS SMIUPUYECKUX M IKCIIEPHUMEHTAIbHBIX
JAHHBIX, BBISBICHUS OOIIMX 3aKOHOMEpHOCTeHl M ux ¢opmanuzaiuu. Vcrnomp3oBaHHE METONOB
MOJEJINPOBAHMsI, aHaJIN3a, CUHTE3a, JIOTUYECKUX MOCTPOCHUH (IPEATIONOKEHNS, YMO3aKIIIOUCHNU),
aHaJoTuM, uaeanu3anuu. PanuonanbHas opranuszauus HIP. IIpuHOMNBL CUCTEMHOIrO IOAXOAA.
OCHOBHBIE HAaINPaBJICHHUS PALHOHAIBHOTO NPUMEHEHHUS KOMIIBIOTEPHBIX TEXHOJOTHMM B HAyYHBIX
UCCIIEIOBAHUSIX.

4. Buapl HayuyHO-TEXHUYECKOW HHPOPMAIIUU B ee 00paboTKa.

CucteMHBI TOIX0J B Hay4yHbIX ucciefoBaHusx. COoOp wu mpeaBapuTenbHas 00pabOTKa
HAayYHO-TEXHUYECKOH MHQPOpPMaMH MO TeMe UccieqoBaHus. [lOMCK W3BECTHBIX pEIICHUH,
U3BECTHBIX METOJOB M CPEICTB, OINpPEACIICHHE HX HEIOCTaTKOB M IPEUIOKEHHE CIIOCOOOB HX
npeonosieTh. MckiroueHne pucka HeHY)KHBIX 3aTpaT BPEMEHHU Ha yKe peuieHHYHo mpobiemy. [louck
HAy4YHO - TEXHUYECKOTO PEIICHUs, OT-BEYAIOLIET0 BBICOKOMY YypOBHIO. OCHOBHBIC HCTOYHHMKU
uHpopmanmu. Hayunsle pokymeHtel. [lepBUuHBIE ¥  BTOPHYHBIC HAy4HBIC JIOKYMEHTHI,
OMmyOJNIMKOBaHHBIE W HEONMYOJNMKOBaHHBIE HaydHbIe JOKyMeHTBl. OcHOBa cOopa u 00paboOTKH
HayyHO-TeXHUYecKol uH(opmanmu. [lowck, o3HaKomieHHWEe, TPOpPabOTKYy JOKYMEHTOB H
cucreMarnzanuio uHpopmanuu. [lowick mo karanoram, pedepaTuBHbIM M OuOIHOTpadUUeCKUM
W3IaHUSM. ABTOMaTH3aLUsA IpOLETypHI TIOUCKA. Crnenuanu3npoBaHHBIE
MH()OPMAIIMOHHO-TTOUCKOBBIX CHCTEMBI, JJICKTPOHHBIC KaTalord, 0a3sl JaHHBIX, IPOrPaMMBbI ITOUCKA
B cerix Internet. JlokymeHTambHble, (Qakrorpapuueckue, HHOOPMALUOHHO-IOTHYECKHUE
(MHTEIUIeKTYaJIbHBIE) HH()OPMAIIMOHHO-TTOUCKOBBIE CUCTEMBI.



5. KOMHBIOTeprIe TCXHOJIOTMU B TECOPETUICCKUX UCCICAOBAHUAX.

CocraB U METOJBI TEOPETHUECKUX HcclieoBaHUA. OCHOBHAs 3ajjada TEOPETUUECKUX HCCIIETOBAHHM.
Coznmanme Teopum II0 HCCIEAyeMOW TmpoOieMe, BKIIOYAIONICH OOBSCHEHWE SBICHHUHA C
WCIOJh30BAHUEM MaTeMaTHUYECKOTO armapara Wil KadecTBEHHBIX mpaBui. O0beM TeOpeTHYeCcKHX
WCCICMOBaHUM.  JTalbl  TEOPETUYECKUX  HCCIENOBaHWM.  3aBUCHUMOCTh 3 (EKTUBHOCTH
TEOPETHUECKUX HCCIICAOBAaHUA OTBBIOPAHHBIX METOJIOB. VI3BecTHBIE OOIIEHAYYHBIE METObI:
a0cTparupoBaHue, uaeanusanus, ¢popMann3aius, aHaIu3 U CUHTE3, 0000mmeHns. MareMaTnaeckue
METOJbI: AHAIUTUYECKHE, UHWCJICHHBbIE, ONTHMH3AIMOHHBIE, BEPOATHOCTHO-CTATUCTHYECKHE.
OBpUCTHYECKAE TIPHEMBl W  METOABI: WHBEPCHs, YHUBEPCAIBHOCTh, CaMOOOCITyKUBaHUE,
accollMalliy, aHaloTMH W T.J. Jlormdeckue MeTonbl W TPaBHJIA: YCTAHOBJICHHE HWCTUHHOCTH,
BBISIBJICHHE HEMPOTUBOPEUUBOCTHU U T.II. Vcnonb30BaHUE BHIYUCIUTENBHOM TEXHUKHU B MPOBEACHUU
MareMarnyeckux pacueroB. [IporpammHoe obecrieueHue JJisi JaHHOTO HAIlPaBICHHUS UCCIICTOBAHUMI.
bubnuorexkn mnporpamMMm s YHCIEHHOTO aHain3a. buOnmmorekw oOIero Ha3HAuYeHUS M Y3KO
CHeruanu3upoBaHHble nmakeTsl. Crielnaan3upoBaHHbIE CHCTEMBI JUIsI MaTeMaTUYeCKUX pPacieToB H
rpadguueckoro MaHUMYJIUPOBAHMS JAHHBIMU U TIPEACTABICHUS PE3yAbTaTOB. J[MamoroBhle CHCTEMBI
MaTeMaTHYeCKUX BBIYMCICHUA C JIEKIApPaTUBHBIMHU SI3BIKAMH, ITO3BOJISIONIMMH (OPMYIUPOBATH
3aJ1auy €CTECTBEHHBIM 00pa30oM. DJICKTPOHHBIEC TAOIUIIbI.

6. KOMHBIOTepHBIe TCXHOJIOTMH B HAYYHOM 3KCIICPUMCHTC.

3amauu U COCTaB HKCIEPUMEHTAIBLHBIX MCCIICAOBAHUA. DTalbl SKCIIEPUMEHTAIBHBIX HCCIIEOBAHUI.
[logroroBuTenbHBIN dTam, 93Tal MPOBEACHUS WCCICOBAHUN, JTam 00pabOTKH pe3yJbTaToB.
Pa3paborka nporpaMmmbl SKCIIEpUMEHTAJIbHBIX HUccieaoBaHNi. CTpeMiieHHEe K MEHbIIEMY 00beMy U
TPYAOEMKOCTH paloT, YMNPOLIEHUIO OJKCIEpUMEHTa 0e3 IOTepH TOYHOCTH U JIOCTOBEPHOCTHU
pe3ynbTaroB. Pemienne 3agaun onpeneseHns MUHIMAaJIbHOTO YKciia ONbITOB (M3MepeHuil), Hanboiee
3G GEKTUBHO OXBATHIBAIOIIETO OOJIACTH BO3MOXKHOTO B3aUMOJICHCTBHUS BIMSIOMUX (DAKTOPOB U
o0ecreynBaoIero MoJdydeHUs HX JOCTOBepHOW 3aBuUcHUMOCTH. CpeacTBa MareMaTH4ecKOu
cTaTuCcTUKH. OOBIYHBIC M MOJIENIBHBIE SKCIIEPUMEHTANIbHBIC HCCIEA0BaHUA. MeToI MOEINPOBaHUS
00BEKTOB W TPOLECCOB B HayyHOM O3KcrepuMmeHTe. Dusnyeckoe, aHAIOrOBOE, MaTeMaTHYECKOE
MOZEIMPOBaHNE. BIUNCINTEIbHBIM ~ 9KCIEpUMEHT  Kak  3(QEKTUBHBIH ~ METOJ  HAay4HOTO
WCCJICAOBAHMSI, MO3BOJISIOLUINM M3Y4aTh MOBEACHHUE CIOXHBIX CHCTEM, KOTOPbIE TPYAHO (U3NYECCKU
cMozpenupoBarb. IlpumeHeHue  CpeICTB  BBIYMCIUTENBHOW  TEXHUKH Ul JIO-TMUYECKOIO,
(YHKIMOHAIIBHOTO U CTPYKTYPHOTO MOJECJIMPOBAHUS 3JIEKTPOHHBIX CXEM; MOJCITUPOBAHHS U CUHTE3a
CHUCTEM aBTOMAaTH4ECKOIO YIPAaBJICHUS; MOJICIMPOBAHUS MEXAaHMUYECKUX M TEIUIOBBIX PEKUMOB
KOHCTPYKUMH, MEXaHUKM Ta30B H KUAKocTed u  JIp.DYHKUHOHAIBLHO-OPUEHTUPOBAHHBIE
[IPOrpaMMHBIE CPEJLICTBA.

7. Jrtanbl 00pabOTKH pe3yabTaTOB HAyYHBIX UCCIIE0BAHUI.

Bunpl mpencraBieHuss OoibIIMX OOBEMOB HAYYHO-TEXHHMYECKUX JaHHBIX. MacCHBBI YHCIIOBBIX
JTAHHBIX KakK pe3yJabTaT IUCKPETHBIX H3MepeHHH. Kommiekchl OfHOMEpPHBIX HIM MHOTOMEPHBIX
curHanoB. OOpabOTKa YMCIOBBIX IaHHBIX B 3aBUCHMOCTHU OT XapakTepa MCCIeIoBaHni. BrlsBieHue
rpyObIx m3MepeHuid. [IpaBmiio Tpex curM. AHaJIM3 CUCTEMAaTHYECKUX W CIyYaiHBIX MOTPENTHOCTEH.
Hcnonp30BaHre TeOpHid BEPOSTHOCTH M TEOPUH CIy4alHbIX omuOok. ['paduueckas oOpaboTka
pe3yabTaToB HM3MepeHHi. BrliBieHHe (QyHKIMOHAJIBHBIX 3aBHCUMOCTEH HCCIEIyeMbIX (aKTOpOB.
BBIBOI SMIHPHYECKUX 3aBHCUMOCTEH B BHJE ANreOpalyuecKuX HIM APYTHX THUIIOB BBIPAKCHHI,
COOTBETCTBYIOIINX AKCICPUMEHTAIBHBIM KPHBBIM. METOIBl CPeJHMX M HAHMMEHBIINX KBaJIpaToB.
MeTozbl annmpoKCUMAINH U HHTEPIOJISALUA HAa OCHOBE ITOJIMHOMOB, PSIIOB, CILIAMH - DYHKIWHA U T.II.,
KOPPEINSIMOHHBIA M PerpecCHOHHBIH aHanmn3bl. OOpaboTKa OHOMEPHBIX CHTHAJIOB: BH3yaJU3allus
pe3yJaBbTaTOB M3MEPEHHH, W3MEpPEHHE Iapa-METPOB CUTHANA, UCKIIOYEHUE COACPIKAIIMXCS B HEM
CIlyJyalHBIX IoMeX. MeToapl CIMaXWBaHUS MAaHHBIX U (uibTpamuu. MeToasl CIEKTPalIbHOTO
aHanm3a. YacTOTHBIE COCTABISIOIINE, CKPBIThIe nepuoaundHocTH. [IpeobdpazoBanus Dypre. Onenka
nepenaroynbix GyHknuid. Knaccudukamnus u uaeHtudukanus curaanoB. O0padoTka MHOTOMEPHBIX
CHTHAJIOB. AHaNM3 W300pakeHHH (PEHTICHOBCKHUX, YJIBTPAa3BYKOBBIX, ONTHYECKHX M T.II.)
Busyanuzamus n300paxeHust ¢ BOSMOKHOCTBIO €T0 KOHTPACTHPOBAHMS M UCIOJIB30BAHUS 1BETOBOM
raMmbl.  M3MepeHus Ha W300pakeHHH (BBIYMCIICHHE Pa3MEpOB, IUIOIIAJCH, MEPUMETPOB U JIp.
XapaKTEepUCTUK 00bEKTOB). DuibTparnus n3o0paxeHus (MONABIEHHE CIyYalHBIX COCTABIISIOLINX).
Crarnueckuii aHau3 H300pakKeHus 110 TUCTOrpaMMam sipkocTh. Kitaccudukanms n3o00pakeHusl.



8. Odopmienne pe3yabTaToB HAyYHBIX HCCIICTOBAHUH.

[Ipomecc u cpeacrBa odopmieHUs HaydyHbIX pabor. Oruer, nmokiam, crarbs. Cpencrsa
BBIYHMCIIMTEIBHON TEXHUKU B 0)OPMIICHUHN PE3ylbTaTOB Hay4YHbIX HccienoBaHuid. [Iporece co3nanus
Hay4YHBIX TOKyMeHTOB. IlonroroBka TekcToBoi wactu. DopMysbl U crencuMBOIBL. DOpMUpOBaHUE
TabmuI, ¥ uXx rpadudeckoe oroOpaxenue. [1oAroToBka HWIUTIOCTpaUii B BHJIE CXEM, PUCYHKOB,
4yeprexel, rpagukoB, nuarpamm. [ paMMaTH4ecKuil U JIGKCHUECKUI KOHTPOJIb. IMITIOPT PUCYHKOB H
rpaduvecknux H300pakeHUd w3 apyrux cuctem. DopmarupoBaHue JoKyMeHTa. Mcmonb3oBaHue
CIICLUANIbHBIX PEJAKTOPOB JUIS HAyYHBIX JOKyMeHTOB. OOeclieueHHe KOMIUICKCHOTO CO3IaHHs
IOKyMeHTOB. [IpuMeHeHre HHTerpupOBaHHBIX MPOTPAMMHBIX CHCTEM. Mcronb30BaHHE KOMILIEKCOB
B3aUMOCBSI3aHHBIX IPOrpaMM B paMKax OIHOM ONEpanyoHHON oOomouku. lumepcpensl u
MYJIBTUMEIUHHBIE CHCTEMBI.

9. ABromaru3arysi pU3MUECKOTO SKCIIEPUMEHTA.

Kommiiekehbl cpeacTB 1 METOJ0B AJsl yCKOpeHus: cOopa n 00paboTKN 3KCIEPUMEHTANBHBIX JaHHBIX,
MHTEHCH(UKAIIMK HMCIOIb30BaHUS JKCIIEPHUMEHTAIBHBIX YCTaHOBOK, MOBBIMECHUS 3()(EKTHBHOCTH
paboTel uccnenoBareyied. ABTOMAaTH3MpPOBAHHBIE CUCTEMBI. TpeOoBaHUS K OBICTPOJEHCTBUIO,
Ha&KHOCTh, yHH(UKanus, ruOkocTh. KoiiektuBHOE oOcCiyXKuBaHWE (PU3NYECKUX YCTAHOBOK.
JlnanoroBelii pexuM paboTsl. Cucrema KOHTPOJIS pe3ylbTaTa U3MEpPEHHs B JIOMYyCTUMBIX Ipejieliax.
Pabora B pexume "peanpHoro macimrtaba Bpemenu" (real-time). CTpyKTypa aBTOMaTM3WpOBaHHON
cucteMbl. Jlatunku u ceHcopsl. V3aMepurenbHas anmaparypa. Jluaum nepenauu. YcuneHue crnadbix
curHanoB. lIpeoOpa3oBareneit ananoropoil uHQoOpManuu B nudpoByro u HaobOopor. Kanan
nusMepenus. Iatepdetic, conpspkeHne pa3iudHbIX OJIOKOB aBTOMATU3UPOBAHHOHM cucTeMbl ¢ DBM.

10. ABTOMaru3aIys MPON3BOICTBEHHOTO MpoIiecca.

MonynsHbli  OAXOA B OpraHW3alMd  MPOU3BOACTBEHHOro mponecca. JyOmupyromme wu
MOZEIMpPYIOIUe CUCTEMBl. D QPEeKTUBHAS CUCTEMa YIPaBICHUS, KOMIIOHOBKA JJIEMEHTOB PyYHOIO
YIIpaBJICHUS, YPOBHU 3alluThl. KOHTpOnb 3TamoB NpOM3BOACTBEHHOrO Ipolecca. Busyanusarus
pe3yabTaToB, Mapkepsl, (uiaru, curnanuzanus. Opranusanus oOMeHa JaHHBIMHU. Y4eT M3MEHEHUS
KPUTHYECKHX IapaMeTPOB B JOJATOCPOYHOM Iepuoze. IIpenmyckoBoil aHaanM3 OCHOBHBIX CHCTEM.
ITpumepsl KOHKPETHBIX CHCTEM AaBTOMATH3allMM Ha Ipou3BoiacTBe. OOoraTutenbHble KOMOMHATHI,
NPEeONpUATHS 10 TepepaboTKH He(TH, MPOU3BOACTBO MUKPOUHIIOB.

11. CnoxxHsle HCCIICAOBATCIBLCKUC U TPOU3BOACTBCHHBIC CUCTCMBI.

D¢ PEeKTUBHOCTh IKCIEPUMEHTAIBHBIX UCCICIOBAaHUN CIIOKHBIX CHCTeM. HenmHeiiHas B3auMOCBSI3b
napaMeTpoB. Mojenb KOHTPOJIS TPAaBUIIBHOCTH JIENAeMBIX BBIBOZOB. lepapxuueckass CTpyKTypa
mozeneld. [locienoBaTenbHOCTh IEpexofa OT CTPYKTYPHOTO (TOMOJIOTHYECKOTO) YPOBHS K
(YHKIIMOHATTLHOMY  (QUITOPUTMUYECKOMY) ©  OT (YHKIMOHAIBHOTO K MapaMeTpUYECKOMY.
3aBUCHMOCTh  pe3ylibTaTa MOICIUPOBAHUS OT aJEKBaTHOCTH HCXOJHOM  KOHIENTYaJbHOM
(omucarenbHON) MOJEIH, OT HOJIyYEHHOH CTEereHH MomoOMs ONMMCAHUS PEabHOTO OOBEKTa, dncia
peanu3anuii MoJeNu 1 Apyrux ¢akTopoB. IMuTaIIMOHHAS MOJEITB, peaan3yeMas Kak Ha 0a3e CpeicTB
BBIYHCIIUTENIFHON TEXHUKH, TaK U UCIIONB3Yysl PEalbHYI0 4acTh 0ObekTa. VMMHTannoHHas cucTeMa.
brounsle Mozmenu. Xapakrepuzanus UMHTAIIMOHHOW CHCTEMBI HAaOOpOM IEPEMEHHBIX M HaOOpOM
HavyalbHBIX yciaoBud. OueHka 3((EeKTHBHOCTH HMHTALMOHHOTO MOJCIUPOBaHUSA. TOYHOCTH U
JIOCTOBEPHOCTh PE3YJBTAaTOB MOJECIMPOBaHUS. BpeMsi mocTpoeHus 1 pabOThl ¢ MOAEIBIO. 3arparsl
MalIMHHBIX pecypcoB (BpeMeHH 1 naMsiTh). CTOMMOCTh pa3pabOTKU M SKCILTyaTaluy MOJICIIH.

12. B3aumogpeiicTBre HCCae0BaTebCKUX U MPON3BOICTBEHHBIX CHCTEM.

Cucrembl IUCTAaHIMOHHOTO yrpaBieHus. [I0TOKH BXOJHBIX M OOCITY>KEHHBIX 3allPOCOB. YIaJCHHBIC
NOJIB30BATENIN M ylaJleHHble TnpuOopel. DuiubTp BXOAHBIX 3ampocoB. Odepenb 3ampocos.
AyTeHTH(]UKays [oib30Barenell. PacmpeneneHHoe XpaHEHHE IaHHBIX. ABTOMAaTH3UPOBAHHBIC
cucTeMbl ¢ 0oOpaTHOW cBsi3blo. Ponb kaHana u3MepeHus B (GopMupoBaHHHU 0OpaTHOW CBsi3U. Poib
cpencTB 0OpabOTKH 3arpocoB B (YHKIIMOHUPOBAHUU 00paTHOH CBs3H. [IpuMeps! cucteM ¢ oOpaTHoit
CBSI3BI0, MOJIJICP)KAHUE 3HAYCHHS ITapaMETPOB Ha 33JJaHHOM YPOBHE, CAMOPETYJISILIUSL.



13. CoBpeMeHHbIE BRIUNCIUTEIbHBIE IPOTPAMMHBIE KOMITIEKCHI.

Komrmiekchl Ha OCHOBE MAakKpoCpel  SI3BIKOB  NPOrPAMMHUPOBAHUS,  HCIOJIB3YIOIIUE  Y3KO
CIELMATN3UPOBAaHHbIE IAKEThl, OPHMEHTHPOBAHHbIE HA pEIIEHHE OINpPEEeCHHOrO Kiacca 3ajad.
Fortran m maker NAG. Crenuanu3upoBaHHBIE CHUCTEMBI Ui MaTeMaTHYECKUX pPAacyeTOB U
rpaguyecKoro MaHUIYJIMPOBAaHHMA JAaHHBIMM UM TPEACTaBIEHHS pe3yibTartoB. Ipaduueckoe
npezacraBinenne auddepeHuaibHpIX ypaBHeHUid B nporpamme Phaser. Cratuctiueckuii aHanus B
nporpamme Statistica.

JlnanoroBble CHCTEMBI MaTEMaTH4ECKUX BBIYMCICHUH ¢ AEKJIapaTUBHBIMU S3bIKAMHU, TO3BOJISIONIMMUI
(bopMynHpoBaTh 3a/1a4M €CTECTBEHHBIM 00pa3oM. Beruncnenns B makere MathCAD. Iporpammuas
cpena Matlab. TIlaker Mathematica. Tabnuunble mnpoueccopsl. PacdeTbl ¢ JaHHBIMY,
npeacTasieH-HBIMA B TabnmnyHo#i Gopme. IIporpammer Lotus 1-2-3 u MS Excel.

14. UnxenepHas rpaduka.

Kputepun BbIOOpa mnporpamMm [uis uHXeHepHOH rpaduku. CraHgapTel W CTaHAAPTU3ALUS.
[Mporpamma AutoCAD. Bo3moxnoctu, unHTterpamus. @opmar (aiioB, KOHBEpTalusi B JApyrue
¢opmarel. KonBepraumsi emmnun. Ilporpamma Ascon Kommac. IlpemmymecTBa m HeZOCTaTKH.
Tpexmeproe monenuposanue. [lognepxka popmaroB. UMIopT/sKCIOPT JaHHBIX.

15. CAD/CAM-texnonorun. MHxeHepHBIN aHAIN3.

CAD/CAM-texnonoruu. OcHOBHBIE 3Tambl npoektupoBaHus. [loctanoBka 3ajgaun. HauanbHble
ycioBus. OTHOMEpHBIN, OBYMEpPHBIA M TpexMepHbI pacuer. IlocTpoeHne reoMeTpuu 3aauul.
LenbHble W AMCKpETHBIE 3MeMEHTHl. PacdeTrHas cerka. BpiOop Tuma sideek M MX JOCTATOYHOTO
konuuectBa. [IpeaBapurensHas 00paboTka JaHHBIX (preprocessing), BHIOOP aJITOPUTMOB PEIICHHS.
Pematenu (solvers). Urepaunn n cxomumocts. [loctnpoueccopsr (postprocessor). Busyanuzamus
naHHbIX. [IpoBepka momy4yeHHbIX pe3ynbTaToB. [Iporpammusiil komiuieke Ansys. Kommeke Star-CD.
[Ipumepsl MOAETHPOBAHUS KIACCUIECKUX 3aad.

16. HpaKTI/I‘leCKOG MPUMCHCHUC KOMIIbFOTCPHBIX TEXHOJIOTHUI B HAayKC U IPpOU3BOACTBC.

[IpesenTanus mocieqoBaTeNbHBIX ATANOB PEILICHUS 3a]a4 TEIUIO- 1 MacCONepeHoca, IJAMUHAPHBIX U
TypOyJICHTHBIX TEUEHUH, TMHAMUKH U TIPOYHOCTH, B cpefax Ansys u Star-CD.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Jlesun B.W., Ucropus nadopmarmonusix texnonoruii, BUHOM. Jlaboparopus 3HaHWIA,
UnTepuer-ynusepcurer napopmanuonHsix texnonoruii - UHTYUT.py, 2007
2. bycnenxo H.I1. MogenupoBanue cinoxubix cucteM M.: Hayxka, 1968. — 356 ctp.
3. lllennon P. UmuTanmonHoe MOAEIMPOBAHUE CUCTEM: UCKYCCTBO U Hayka. — M.: Mup, 1978. — 418c.

JomnonHurenbpHas auTeparypa



1. Maxkcumeii U. B. UmuranimonHoe monenupoBanue Ha OBM — M.: Pagno u cBsa3b. 1988 — 232 c.

2. Pynakos, Cadonos, O6paboTka curHaioB u n3odpaxkenuii B Matlab 5.x, Iuanor-Mudwu, 2000, 416
C.

3. Toncanec P., Bync P., Onnunc C. [ludpoas o6padoTka nzodpaxennii B cpene MATLAB. — M.
Texuocdepa, 2006. - 616 cTp.

4. MapteiHoB H., BanoB A., MATLAB 5.X Beruncnenusi, Busyanu3anus, MporpaMMHpOBaHHE,
Kynuii-O6pas, 2000, 336 c.

5. Byteipun I[1.A., BacskoBckast T.A. AproMaru3anus (U3NIECKUX UCCIIEAOBAHHUN U SKCIIEPUMEHTA. —
M.: M3BU, 2007. -256 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/ — snexrpoHHast Oubianoreka PuzTexa.

2. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.

3. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazeMun Hayk.

4. http://www.i-exam.ru — eauHblii noptan MHTEpHET-TECTHPOBaHUS B cpepe 0Opa3oBaHusl.

5. http://ufn.ru/ «Ycnexu ¢pu3zndeckux HayK» 0030pHI MO aKTyaIbHBIM (PU3NUECKUM IpodieMam.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Skype, Zoom

Ha nek1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIMHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALIUIO
npeseHTaunii. Mcnons3oBanue Qaiinos (B popmare pdf), cogepramux Bu3yaabHbIH MaTepral s
JIeKIMH B BUJIE MPE3EHTALUi, a TaKXKe IPU HEOOXOIAUMOCTH CIIELUATN3NPOBAHHBIX HAYYHBIX
pedepupyembix xxypHanoB: poccuiickux (YOH, XKOT®, nucema B dKOTO, Dusnka TBepa0TO TENA U
np) u anmiosi3eraHbIX (Physical Review Letetrs, Physical Review A, Physical Review B, Journal of
Chemical Physics, International Journal of Quantum Chemistry u np.), noctynnsix uepe3 Internet. s
KOHTPOJISI ¥ KOPPEKLNH 3HaHUH 00ydaromuecs: MOTYT MCIIOIb30BaTh KOMIIBIOTEPHOE TECTUPOBAHNUE, B
TOM YHCJI€ Ha TIOpTaje WWW.i-eXam.ru.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

W3yyenne nucumruimHbl "KoMIbIOTEpHBIE TEXHOJIOTMHM B HayKe W TPOU3BOACTBE" IPEAIOaract
OCBOGHHME MAaTCpPHAIOB JICKIWI, CHUCTEMAaTHYECKyl0 paboTy CTyAEHTOB B XOJ€ IPOBEACHHS
CEMUHApPCKUX 3aHATHH, PEIICHWE KOHTPOJBHBIX M TECTOBBIX 3aJaHUI, BBIOJHEHUE 3aJaHUN JUIS
CaMOCTOSITEIbHOU PabOTHI.

Ha nexnmsx packpbIBaroTCsi OCHOBHBIEC BOIIPOCHI B pAMKaX pacCMaTpHBaeMOM TEMBbI, CTABATCS aKI[CHTHI
Ha HauOoliee CIIOKHBIX MOJIOKEHHSAX H3y4aeMOro mMarepuana. Marepuaibl JICKIIMH HCIOIb3YIOTCS
CTYACHTAaMH JUISI IOATOTOBKH K CEMHHAPCKUM 3aHSTHSIM.

Llenpl0 CEMHMHApPCKOTO 3aHATHS SIBISIETCS PACCMOTPEHHE OCHOBHBIX W HamOoiee MpPOOIEeMHBIX
BOIIPOCOB B PaMKaxX TEMbl 3aHATHS, KOHTPOJb 32 CTCNCHBIO YCBOCHHUS CTYACHTAMH IPOWUIEHHOTO
Marepualia U XOJIOM BBINOJHEHUSI WMH 3aJaHUil caMOCTOsTeNbHOW paboTel. B Xome ceMuHapcKux
3aHATUH 3aKpeIUIAIOTCS YMEHHMS W HaBBIKM pabOTBHl CO  CHEUHAIM3UPOBAHHBIM IPOTPAMMHBIM
obecrieueHreM. 3aHATHS IPEAIOIAraloT BHIIOIHEHHE TECTOBBIX M PACUSTHBIX 3aJaHUH.

3agaHus JUIS CaMOCTOSITENIBHOM PabOoThl NMPELyCMOTPEHbI ISl 3aKPEIUICHUSI U PAaCIIUPEHUs] 3HAHUH,
YMEHUWI ¥ HaBBIKOB, IPUOOPETEHHBIX B pE3yJbTare M3yYCHHs TUCHUIUIMHBI. 3aTaHUs BBITOTHIIOTCS
CTY/ICHTAaMHU B THICbMEHHOM BHJIE BO BHEAYAUTOPHOE BPEMSI.

[IpenogaBanne TUCHUIUIMHBI TPEOYET B KayKI0W TeMe BBIJICIUTh HanOoJiee BasKHbIe, 0a30BbIC MOMEHTHI
W cIeNaTh aKIeHT Ha HuX. [Ipemiaraercs:



B pazzmene 1 oOpaTUTh BHUMaHHE HAa OCHOBBI COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTMHA U HX
[IPAKTUYECKYI0 peaau3alyi0 ¢ I[PUMEHEHHUEM IPOrpaMMHO-TEXHHYECKHX KoMmiuiekcoB. Cienyer
W3YyYUTh BOIPOCH! TMOBBILICHUS YpPOBHS 3()(EKTUBHOCTH PabOT B HAyKe M IMPOU3BOIACTBE 3a CYET
BHEJIPEHMs KOMITBIOTEPHBIX TexHoNorui. Heobxonnmo pa3obparbes B CyTH, LENX, 3a/1a4ax 1 METo/1ax
HAy4HBIX HMCCJIEJOBaHMU Ui (OPMHUPOBAHMS CHCTEMHOIO TMOIXOJa. YIENUTh BHHMAaHHE BUAAM
HAayYHO-TEXHUUYECKON MH(OpMAIMU U €€ pOIM B OpPraHU3allMd HAyYHOTO WM IPOM3BOACTBEHHOTO
mporuecca.

B paszese 2 oOpaTUTh BHUMaHHE HA OCHOBHBIE BHABI IPOTPAMMHOTO 00ECHeUEHHs! ISl TPOBEACHNUS
TEOPETUUECKUX U OKCIEPUMEHTAJbHBIX HccienoBanuil. HeobxogumMo mNOHMMAaTh 3aBUCHMOCTH
3¢ PEKTUBHOCTH HCCIENOBAHUN OT BBHIOPAHHBIX METOAOB M WX peajlu3allyd B paMKaxX KOHKPETHOTO
nporpaMmHoro npoaykra. CiemyeT MCIonb30BaTh 3HaHUSA M3 | paszgena uis pa3pabOTKH MPOTrpaMm
SKCIICPUMEHTAJIbHBIX M TEOPETHUYECKUX HCCIENOBaHMK, CTPEMsSCh K MEHbLIEMy o00beMy H
TPYAOEMKOCTH paboT, YHPOUICHUIO OJKCIEepUMEeHTa O0e3 MoTepH TOYHOCTH M JOCTOBEPHOCTH
pesynbraroB. Ocoboe BHUMaHUE YACTUTh MOACITUPOBAHHIO OOBEKTOB W IPOLECCOB B HAYYHOM
skcriepuMenTe. OBlIaieTh HaBBIKAMH MIPABUIIBHOTO O(OPMIICHUS Pe3yIbTaTOB UCCIEIOBAHHH.

B paszese 3 oOpaTUTh BHUMAaHHE Ha OCHOBHBIE BOIPOCHI, CBSI3aHHBIC C aBTOMAaTH3alMel SKCIIEpUMEHTa
U MIPOM3BOICTBEHHBIX IpoueccoB. Pa3oOparbes B CTPYKType U COCTaBE aBTOMAaTH3MPOBAHHBIX CHCTEM
ynpasienus. O0paruts BHUMaHuE Ha 0coOeHHOCTH npoekTupoBanus ACY TII mist pa3nuuHbIX 3a1ay.
Heo6x0aMMo 03HAaKOMHTBCS ¢ TIPOTPAMMHBIM 00€CIICUCHHUEM Ul POEKTUPOBAHUS U MOJECITMPOBAHHS
CHCTEM YIPAaBJICHHUS, YMETh MHTEIPUPOBATH CUCTEMY YIPABJICHUS B COCTaB (PU3NUECKOM yCTAHOBKH.
Crnenyer U3y4uTh IPUHIUIIBI MOAEIMPOBAHUS CIIOXKHBIX aBTOMAaTU3UPOBAHHBIX CUCTEM.

B paszene 4 oOpaTuTh BHUMaHHE Ha JTalbl HMH)XXEHEpHOro axamm3a. CiexyeT O3HAaKOMUTBCA C
MPOrpaMMHBIM 00eCIIeUeHUEM I MPOBEICHUS HHXCHEPHOIO aHAIN3a U MPOrpaMMaMH HHXEHEPHOM
rpapuxu. HeobxoauMo 3HaTh NMPHHLUIBI TTOCTPOCHUS MOJENeH, BbIOOpa HAa4aJdbHBIX M TPAHUYHBIX
YCIJIOBHH, BEIYMCIICHUS TAPaMETPOB MOJIeIIEH B paMKaX KOHKPETHBIX HPOTrPAMMHBIX POIYKTOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npobiieM HHEPLIMOHHOTO TEPMOSIIEPHOTO CUHTE3a
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Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: W.H. Boponuu, xau. ¢us.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT M PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHuy 3a/1a4 NpoQecCHOHaTBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICAOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn ananmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUINS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
cepe  cBoeit

PYKOBOJICTBA  MAaJIbIM
npoeccroHaIbHOM

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpamMH U yCTaHOBKAMH,

CIICUAIINM3UPOBAHHBIMUA TAKCTAMU HNPUKITAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATH  IOJIYUYECHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIUA

B pesynbrare u3ydeHust IucUUIUTUHBI « KOMIIBIOTEpHBIE TEXHOIOTUHU B HAyKe U IIPOM3BOACTBE» 00yUaronuics
JOJKEH:

3HATh:
* OCHOBHBIE MIOHSTHS O KOMITBIOTEPHBIX TEXHOIOTHUAX, UX (PYHKIIMH, TPAKTUUYECKOE TPUMEHEHHE;
. CrocoObl MOBBILEHUS (P(YEKTUBHOCTH M PE3yAbTaTUBHOCTH HAyYHOM M TPOW3BOJCTBEHHOI
NEATENBHOCTH;

* OCHOBHBIC BUJIbI HAYYHBIX MCCIICIOBAHUH, CIIOCOOBI OpPraHU3aluK HAYYHBIX HCCIICIOBAHNUI;
* OCHOBHBIC METO/bI HayYHBIX MCCICIOBAHUN M MPUHIMIBI CHCTEMHOTO TTOIX0/a TPU OpraHU3aIHU
Hay4HBIX UCCIIC/I0BaHHI;
* METOJbI U HHCTPYMEHTHI 00pab0TKH HAYYHO-TEXHHYECKOH HH(POpMAIINY;
. METO/Ibl M CpeACTBa (PM3MYECKOr0O M MATEMaTH4eCKOrO MOJCIHPOBAHUS, a TaKKe OCHOBBI
BBIYHMCIIHTEILHOTO SKCIIEPUMEHTA;
* OCHOBBI CTaTUCTUKH, TEOPHHU OIIMOOK U TEOPUH HAJIKHOCTH;
* OCHOBBI aBTOMAaTUKH U CPEIICTB N3MEPUTEIIBHOM aImaparypsl;
* cpenctBa co3aanus nHxxeHepHoi rpaduku, CAD/CAM — cucTembl ¥ IPUHIIUT X PaOOTHI.

yMeThb:
*  opraHu3oBarh d(QCKTUBHBIA IMKJ HAayYHBIX HCCIIEAOBAaHMH WIIM IPOM3BOJICTBEHHYIO LETIOYKY,
BOBJICKAs B IIPOLIECC BHIMOJHEHUS! KOMIIBIOTEPHBIE TEXHOJIOTHH;
. NPOBOJANTH (U3MYECKOE M MaTeMaTHYeCKOe MOJCIMPOBAHME IIOCTABJICHHBIX 33lad M
KOHTPOJIHMPOBATH JIOCTOBEPHOCTH MOITYYaEMbIX JaHHBIX;
* aBTOMAaTHU3UPOBATh YKCIICPHMEHT WJIM IPOU3BOICTBEHHBIN MPOLECC, UCIIONB3Ysl METO/IBI U CPE/ICTBA
KOMITBIOTEPHBIX TEXHOJIOTHIA;
*  0QopMHTH pe3yNIbTaThl HAYYHO-TEXHUUYECKOW WJIM IPOU3BOICTBEHHOW JESTEILHOCTH, HUCIIOIb3YS
KOMITBIOTEPHBIE TEXHOJIOTHH.

BJIA/IETh:
. HaBbIKAMH pabOTBl C OQHCHBIM MPOTPAMMHBIM O0ECIICUYCHHEM, IPOrpaMMaMH CO3/IaHHS
WHXEHEPHOH TpaduKH, IporpaMMaMu (PU3MIECKOTO M MaTeMaTHYECKOTO MOJICIIMPOBAHHS;
* HaBBIKaMH [IPOTPAMMHUPOBAHKS B paMKax clielrain3upoBannoro [10;
* [pUeMaMy MHTEPIPETaluH Pe3yJIbTaTOB UCCIIEIOBAaHNI U X BepU(UKaIINY;
* HaBBIKAMH CaMOCTOSTEIBHOMU PabOThI, CAMOOPTraHU3ALUK U OPTraHU3aIMH BBITOJTHEHHS TOPYYCHHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texyluil 1 UTOTOBBIA KOHTPOJIb 3HAHUN CTYIEHTOB:

- MOCEIAEMOCTb JIEKIINHA, CEMUHAPCKUX U MIPAKTUYECKUX 3aHIATHH
- aKTUBHOCTH Ha BCEX BUAAX 3aHATHUU

- BBIITOJIHEHUE UHANBUYAJIBHBIX 3aJaHAN

- BBIIIOJIHEHUE TPEX KOHTPOJIbHBIX MPOMEKYTOUHBIX pabOT

- cJlada 3a4€eTa [0 MPEAJIOKEHHBIM BOIIPOCAM.

BOITPOCBI KOHTPOJIbHBIX PABOT

Konrpomenas Nel. «KommbioTeprble TexHONornn. OCHOBHBIE TOHATHA. Hayka kak OOBEKT
KOMITHIOTEPU3AIIHID)

Bapuanr 1.
1. Kak KOMIBIOTEpHBIE TEXHOJOTHH MOBBIMIAIOT YpOoBeHb 3(D(HEKTUBHOCTH paboOT B cIleayromei
curyaruu: «IloxroroBka pedepara Ha 3aJaHHYIO TeMy» (TIEPEUHUCIUTH HEe Oojee 5 MyHKTOB)?

2. IlpuBeaute mpuMepsl GyHIaMEHTAIBHBIX HAyYHBIX UCCICIOBaHUH (He Ooiee 3 MMyHKTOB)

Bapuasnr 2.

1. Kak KOMIBIOTEpHBIE TEXHOJOTHH MOBBIMIAIOT YpOBeHb 3(D(HEKTUBHOCTH pabOT B cIleayroIei
curyaiuu:  «[loctpoenne rpaduka ¢yHKumu mo 3amaHHOW (opmyse» (mepeduciauTs He Oosee 5
MyHKTOB)?

2. IlpuBeauTe mpUMephl NPUKIAIHBIX HAYYHBIX HCCIIENOBaHMH (He Ooee 3 MyHKTOB)

BapuanT 3



1. Kak KOMIBIOTEpHBIE TEXHOJOTHH MOBBIMIAIOT YpOBeHb 3(D(HEKTUBHOCTH PabOT B cileayromIei
curyaruu: «IIpon3BOICTBO YaCOBBIX MEXaHU3MOBY (TIEPEYHCIIUTE HE 0oJiee 5 MyHKTOB)?

2. llpuBeaure npuMepsl HAyYHBIX pa3paboTok (He Oosee 3 MyHKTOB)
Bapuant 4

1. Kak KOMIBIOTEpHBIE TEXHOJOTHH MOBBIIIAIOT YpOBeHb 3(D(HEKTUBHOCTH pabOT B cIleayroIIei
curyaruu: «[IpoBeneHrne OJMHAKOBBIX YKCIIEPUMEHTOB B JBYX Pa3HbIX J1a0opaTtopusx» (IepeYHCInTh
He Oornee 5 myHKTOB)?

2. IlpuBeauTe MpUMeEphl IMIIUPUIECKUX METOJOB HAYyUHbIX HCCIIEA0BaHuil (He 6osiee 3 MyHKTOB)
Bapuant 5

1. Kak KOMMBIOTEpHBIE TEXHOJOTHH MOBBIMIAIOT YpOBeHb 3(D(HEKTUBHOCTH pabOT B cIeayroIIei
cutyauun: «CocTaBiieHHE IIPOrHO3a MOTrobD» (IEPEUUCIUTh He OoJiee 5 MyHKTOB)?

2. llpuBeanre npuMephl SKCIEPUMEHTAIBHBIX METOAOB HAYYHBIX UCCIIEAOBAaHUM (He 6ojiee 3 MyHKTOB)
BapuanT 6

1. Kak KOMITBIOTEpPHBIC TEXHOJOTMH IIOBBIMIAIOT YpOBeHb 3(dekTHBHOCTH paboT B ciemyromeit
curyanuu: «M3mepenue paauanuoHHoro ¢poHay (epedncinuTs He Ooree 5 MyHKTOB)?

2. TlpuBeaure mpuMepbl TEOPETUUECKUX METOIOB HAYUHBIX UCCIIEIOBaHMI (He Oonee 3 MyHKTOB)

Konrponbnast Ne2. «IlporpammHOe obOecriedeHHuEe TEOPETHUYECKUX H OKCIEPUMEHTAIbHBIX HAyYHBIX
HUCCIEeOOBaHUID).

Bapuanrt 1

1. Ilepeuncnute THUITBI TPUKIATHOTO IMPOTPAMMHOTO OOECIICUCHUs, HEOOXOMWMEBIE IS pacueTa
CPEHETOI0BOM TeMIIepaTyphl BO3IyXa M0 €KEeTHEBHBIM HAOIIOICHUSIM.

2. B ueM pa3Huia Mexxay 0ObIYHBIMH U MOJEIBHBIMH IKCIIEPUMEHTAIBHBIMHU UCCIIEIOBAHUSIMHU ?
Bapuant 2

1. Tlepeuncnure THUIBI MPHUKJIAAHOTO MPOrPAMMHOIO OOeCHedeHusl, HeOOXOAUMBIE JUIS MOCTPOCHHUS
rpaduka GyHKIUH 110 SMIUPUIECKON hopmye.

2. JlaiiTe onpenesieHHEe MAaTEMAaTUYECKOM MOIETH
BapuanT 3

1. Ilepeunciute THIBI TPUKIATHOTO MPOTPAMMHOTO OOECleueHHs, HEOOXOIMUMbIE Ui pacyera
IUIOTHOCTH KHUJIKOCTH IIPU €€ HEPaBHOMEPHOM Harpese.

2. Kparko nepeuyncianTe OCHOBHBIE 3Tallbl HKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUN
Bapuant 4

1. Ilepeuncnure THITBI MPUKIIAIHOTO IPOrPAMMHOTO OOECIIeueHHs, HEOOXOANMBIE TSl CHMBOJIBHOTO U
YHUCJIEHHOTO pacyeTa ONpeesIEHHBIX HHTETPaJoB.

2. Kpatko nepeuncinte 0CHOBHBIE 3TAIbl TEOPETHUECKUX UCCIETOBAHMIM.
BapuanT 5

1. Ilepeuncnure THIBI MPHUKIATHOTO MPOrPAMMHOTO OOECIICUCHHs, HEOOXOAWMBIE ISl CO3/IaHHS
KOHCTPYKTOPCKOH JIOKYMEHTAllUU

2. Kparko mnepeunciuTe KaTeropuum MHPOTPaMMHOIO oOecnedeHus HeoOXOAMMOrO B HAydHOMH
NEeATENBHOCTH

BapuanT 6

1. Hepe‘-II/ICJ'II/ITG TUIIbl NPUKIIAJJHOTO IPOrpaMMHOIO OGCCHG‘ICHI/ISI, HCO6XO,Z[I/IMBIC JUIA HallMCaHUs
HAy4YHO-TCXHUYCCKOI0 OTYCTA.

2. Kparko nepeunciante OCHOBHBIC 3Tanbl 00pabOTKH Pe3yIbTaToOB HayYHbBIX HCCIIEAOBAHNI

Kontponbnasa Ne3. «ABromarnzanust SKkCIiepuMeHTa U Hauajla HH)KEHEPHOTO aHaIU3ay.

Bapuanr 1

1. Onummre CTPyKTypy IPOLIECCOB MPOEKTHPOBaHUS. PackpoiiTe cMbIC KaXXJ0T0 JTamna.

2. Omnwumure npuniun paborsl ACY TII ¢ oO6parHOi#i CBA3BIO.

Bapuant 2

1. Ilepeuncnute HanboIEE IEPCHEKTUBHBIC TEXHOJIOTUH ABTOMATHYECKOTO IIPOSKTUPOBAHUSL.



2. PacnuinTe OCHOBHBIE 3Tallbl MAaTEeMAaTU4YCCKOro MOACIMPOBAHUA TIPpU TIOMOIIH IIPpOrpaMm
HUHXXCHCPHOT'O aHAJIN3a

BapuanT 3

1. IlepemaiiTe cCMBICT CKBO3HOM TEXHOJIOTHMH aBTOMATUYECKOTO TPOESKTHPOBAHMS.

2. Kaxk Buz 1 pa3Mep CeTKU B IPOrpaMMax WHXEHEPHOTO aHAJIN3a BIMUAIOT HA TOYHOCTh BBIYMCIICHUNA?
Bapuant 4

1. IlpenMyniecTBa 1 HEAOCTATKH MAPAJLIEIBHOTO IPOESKTHPOBAHHSI.

2. Kak BIUSIOT Ha TOYHOCTh BBIYHMCIICHHH B TpOrpaMMax HH)XEHEPHOTO aHalin3a pPa3MEpPHOCTh
pacyeToB M KOJIMYECTBO UTEpanuii?

Bapuant 5
1. Packpoiire nonsitue CALLS TexHOMOTHIT aBTOMaTUYECKOTO MPOEKTHUPOBAHUS
2. 3a4yeM HpH NPOBEICHUN YUCICHHOTO MOJICIUPOBAHUS HEOOXOJMMbI TPAaHUYHBIE YCIOBHS?

BapuanT 6
1. Haiire onpenenenune ACY TII. Ilepeuncnure ocHoBHbIe cocTaBHbIe yacTu ACY TII.
2. UYro Takoe TexHOIOruueckui npouecc. [IpuBeaure kmaccupukannio TEXHOIOIMYECKHUX MTPOIIECCOB

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bonpocs! k quddepeHunpoBaHHOMY 3a4eTy:

1. Tlonsarue mHpopMaIMOHHON TexHONOTHU. KoMmbroTepHbIe TeXHONOTHH. DYHKIINN KOMITBIOTEPHBIX
TEeXHOJIOTHH.

2. llenu Hay4HBIX HccienOoBaHUM. PazneneHne Hay4dHBIX HCCIIEOBaHHUI IO 1IEIEBOMY Ha3HAYEHHUIO.
I'pynmel METOIOB HAYUHBIX UCCIETOBAHUMN.

3. BMHI/IpI/ILIGCKI/Ie HUCCIICOOBAaHUA. MGTO,I[BI OMITMPUICCKUX HCCHG,I[OBaHHﬁ.
4. BKCHepHMeHTaHLHBIe Hay4YHBIC UCCJICIOBAHUA. MeTO,Z[BI IKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ.
5. OCHOBHBIE HCTOUHUKH I/IH(l)OpMaLII/II/I. BI/II[BI Hay‘lHO—TeXHH‘ICCKOﬁ JOKYMCHTAllUU.

6. CoctaB W METOABl TEOPETUYECKHUX HCCICIOBAHMA. OTalbl TEOPETUYECKUX HCCIEIOBAHUM.
[Iporpammuoe obecrieueHre s TaHHOTO HaIlPaBJICHHUS UCCIICTOBAHMA.

7. 3aga4ym M cOCTaB IKCIEPHUMEHTAJIbHBIX UCCIEIOBAHHM. DTalbl SKCIEPUMEHTAIBHBIX HCCIIeI0BAaHUI.
MeTton MoenupoBaHust 00BEKTOB U MTPOIIECCOB B HAYYHOM IKCIIEPUMEHTE.

8. Drambl 00pabOTKH pe3ybTaTOB HayYHBIX UCCICIOBAHUH.
9. OOpaboTka OAHOMEPHBIX CUTHAJIOB.

10. CpencrBa BBIYMCIUTEIBHON TEXHUKH B OQOPMIICHUN PE3YJIBTaTOB HAYYHBIX HCCICI0BAaHUN. DTarbl
CO3/laHMsI HAy4YHbIX JOKYMEHTOB.

11. ABTOMAaTH3UpPOBAHHBIC CUCTEMBI: CBOMCTBA, TPEOOBAHMSI.

12. CTpykTypa aBTOMaTU3UPOBAHHOW CHCTEMBI.

13. ABTOMaru3aIys NpPONU3BOICTBEHHOTO MpoIiecca.

14. VmuTanuoHHas MOJeb 1 UMUTALIMOHHAs CUCTEMA.

15. CuctemMsbl AUCTAaHIIMOHHOTO YIIPABJICHUS UCCIIEN0BATEIbCKUMHU CHCTEMAaMH.
16. MHOrOMOMB30BaTENIbCKIE YIaJCeHHBIE CUCTEMBI.

17. ABTOMaTU3UpPOBaHHBIC CUCTEMBI C O0OPaTHOM CBSI3BIO.

18. CoBpeMeHHbIE BRIYUCIUTEIbHBIE TPOTrPAMMHBIE KOMIIIEKCHI.

19. TIporpammsI 1151 MH>KEHEpHOU Tpaduku. BosMokHOCTH, 0COOEHHOCTH.
20. UmxenepHbiii anann3. OCHOBHbIE (pU3HUYECKUE TTAPAMETPHI.

21. Bnusnue napamerpoB CAD-cucTeMbl Ha TOUHOCTh pacdera.

[Mpumepst 3aa4 st AuddepeHnnpoBaHHOTO 3a4eTa MPeCTaBlIeHbl B IPUKPETTICHHOM (haiine.

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:
1. TeopeTnueckue HayyHbIe UCCIETOBaHUA. MeTObI TEOPETHUECKUX UCCIIEIOBAHUM.



2. O06paboTKa MHOTOMEPHBIX CUTHAJIOB.

3. D PeKTUBHOCTD IKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUM CIIOXKHBIX CHCTEM.
4. MHOTONOIb30BATENBLCKHIE YIATIEHHBIE CUCTEMBI.

5. DTanbl HHXEHEPHOTO aHaJIn3a.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHUAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPAaBWIbHOE 00OCHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOIy4YEHHBIC 3HAHUS HA IPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopo1o 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PEILICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENHHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIlIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuania, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynrpoBKax 0a30BbIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYaIHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 Oanm - BBICTABISETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIeIsONNe MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[lpu mpoBenennu nuddepeHIMPOBAaHHOTO 3adeTa CTYAeHTY mnpenocTasisercs 35-50 MUHYT Ha
MOJTOTOBKY OTBETA 10 BHIOpAaHHOHN TeMe U pelieHuto 3aaaun. OTBeT cTyaenta aAnuTcs 15-25 MuHyT.
JuddepeHMpoBaHHBIN 3a4€T CTABUTCS 10 UTOTaM TEKYILEH yCIIeBaeMOCTH, OTBETOB HAa KOHTPOJIbHBIC
BOIIPOCHI ¥ PEILIEHUs] KOHTPOJIbHOM 3a1a4uH.

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3auyera OOydaromuecss MOTYT —II0JIb30BaTbCs
NpOrpaMMON JUCUMUILUIMHBI, CIPABOYHOW JIMTEPATYPOM, BBIYMCIHUTEIBHOM TEXHUKOW, W CBOMMH
KOHCIIEKTaMH.



