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AHHOTANMA

N3yyenne nucuniuinHbl « KOMIbIOTEpHBIE TEXHOJIOTMU B HAayKe M NMPOU3BOACTBE» (OPMUPYET COBPEMEHHBIE
(dyHIaMeHTalbHbIE 3HAHUS KacaTelbHO OCHOBHBIX KOHUENUWH M NMPHHLUIIOB MPHUMEHEHHUS KOMIIBIOTEPHBIX
TEXHOJIOTMII B HAy4HBIX HCCIEJOBAaHMAX Ha mpuMepe (U3UKK BBICOKMX IUIOTHOCTEH DJHEPrUM U
HaNpaBICHHBIX ITOTOKOB H3JyYeHHsI, BhIpaOaThIBAeT MPAKTUUYECKHE HABBIKM PA0OTBHI C aKTyaJbHBIM JIJIs
UCCIIeIoBaTeNs IMPOrpaMMHBIM 00€CHeYeHneM, 3HAKOMHT C OCHOBHBIMH TPHHIUIIAMH aBTOMATH3alUU
HAy4HBIX HCCIIeIOBaHUH; GOPMHUPYET HAYYHOE MUPOBO33PEHHIE U Pa3BUTHE CUCTEMHOTO MBIIIJICHHS.

1. leau u 3apauun

eap AUCUMNIMHBI
(hopMupoBaHHE COBPEMEHHBIX (PYHIAMEHTAIBHBIX 3HAHUI O MPUMEHEHUH KOMITBIOTEPHBIX TEXHOIOTHIt
B HAyYHBIX HCCIIEJOBAHUSIX.

3agaun AUCOMIIHHBI
- J1aTb TPEJCTABICHUE O KOMIBIOTEPHBIX TEXHOJOTMAX B OOIIEM BHJE U O HayKe KaK OOBEKTe
KOMITBIOTEPU3ALINH;
- YDIyOWTb 3HAHMS O BUAX HAyYHO-TEXHUYECKOH nH(popManuy U criocodax ee 00paboTku;

- ONpEICTHTH 33a4l U METOIbl KOMITBIOTEPHBIX TEXHOJOTUH B TEOPETHYECKHX HCCICIOBAHHIX U
HAay4YHOM HKCIIEPUMEHTE;

- JaTh 0030pHYI0 HH(OpMALUI0 MO COBPEMEHHBIM NPHUKIAAHBIM IMPOTPAMMHBIM IPOAYKTaM,
HCHOJNB3YIOUIMMCS B Pa00TE HHKEHEPHO-TEXHUYECKUX U HAyYHBIX paOOTHUKOB;

- CHCTEMAaTH3MpOBaTh MPEICTABICHUS CTYICHTOB O (popMax M (hopMaTax XpaHEHHUS JAHHBIX C TOYKH
3peHust y1o0cTBa 00padOTKU U JIOCTYTIA;
- O03HAaKOMHUTH C OCHOBHBIMH INPHHIIMIIAMH aBTOMATHU3AIIMU HAyYHBIX UCCIICI0BAHHN;

- CTUMYJIUPOBATh Ppa3BUTHE CIIOCOOHOCTH K CaMOCTOSITEIBHOMY BBIOOPY METONOB M CPEACTB
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 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh

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

Hay4YHbIX 3HaHUH B o0acTu

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
(u3HMKO-MaTeMaTHYECKUX HayK

MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHN B obnmactu cBoel mpodeccroHanbHON

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 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

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-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CriocobeH TpUMEHSTh 3HaHWST B  0O0NacTH

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
3ama4n, GOPMYINPOBAHUS BBIBOJOB M OLEHKH MOTYyYEHHbIX
pe3yapTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS




OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO

OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO BOCTIpUHUMAS ConuabHBIC, OTHHYECKHUE,
KBaJ’II/I(bI/IKa]_H/II/I, HpO(I)eCCI/IOHaJII)HOMy pocty u KOH(iJeCCI/IOHaHBHBIe M KyJIbTYPHBIC pa3IM4nsi

PYKOBOJZICTBY KOJJIEKTHBOM B cpepe cBoeit OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM
mpoeCCUOHANBHOM JIeITENLHOCTH, TOJIEPAHTHO |[KOJUIGKTUBOM B cdepe  cBoell  mpodecCHOHAIBHOM
BOCIPUHUMAsI COLMAJIbHBIC, STHUYECKUE, JesITeTbHOCTH

KOH()ECCHOHANBHBIC U KYIBTYPHBIC pasnuius  (OI1K-5.3 CTpeMuTcs K TOTYYeHHMIO HOBBIX 3HAHHIA,
po(eCCHOHATBHOMY M IMYHOCTHOMY POCTY

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemiarh 3a/1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTHYecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH M MTPOIIECCOB, OIIEHNBATH KA9€CTBO pa3paboTaHHOMH
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJy4YaTh |MOJEIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

IMK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB

[TK-3 Criocoben npodeccrnoHanbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CIIEeLUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIHCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH
IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTh IOJyYEHHBIX

OKCIICPUMCHTAJIBHBIX (‘H/ICJ'IGHHBIX) PE3YJIIbTATOB

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

3HATB!
* OCHOBHBIE MOHSTHS O KOMITBIOTEPHBIX TEXHOJIOTHUAX, UX QYHKIIMH, TPAKTUYECKOE TPUMEHEHHE;
. CrocoOBl TOBBIMIEHUS Y(PPEKTUBHOCTH U PE3yJIbTaTUBHOCTH HAy4YHOW M IPOM3BOICTBEHHOMN
NEATENBHOCTH;

* OCHOBHBIC BUJIbI HAYYHBIX MCCIICIOBAHUH, CIIOCOOBI OpPraHU3aluK HAYYHBIX UCCIICIOBAHNUI;
* OCHOBHBIC METOJIbI HAyYHBIX HCCIICIOBAHUH W TPUHLUIIBI CHCTEMHOTO IOX0/a TPU OpraHU3aIin
Hay4HBIX UCCIIC/I0BaHHI;
* METOJbI U HHCTPYMEHTHI 00pabOTKH HAYYHO-TEXHHUUYECKOH MH(POpMAIINY;
. METOIbl W CpeicTBa (DU3MYECKOTO M MAaTeMaTHYeCKOro MOJCIMPOBAHMS, a TAKXKE 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:

*  opraHu3oBarth 3(GQEKTUBHBIA IMKJI HAyYHBIX HMCCIIEAOBAHUI WM HPOU3BOJICTBEHHYIO LETIOUKY,
BOBJIEKAs B IPOLECC BBIMOIHEHNS KOMIIBIOTEPHBIE TEXHOJIOTUH;
. OpOBOIUTH (U3NYECKOE U MaTeMaTHdeckoe MOJENMPOBaHME IIOCTABICHHBIX 3agad MU
KOHTPOJINPOBATH JOCTOBEPHOCTH MOyYaEMbIX JaHHBIX;
*  aBTOMAaTU3MPOBAThH FKCIEPUMEHT WU IIPOU3BOJCTBEHHBIN IpOLIECC, UCIIONb3Ysl METObl U CPECTBA
KOMITBIOTEPHBIX TEXHOJIOTH;
* odopmuTh pe3ynbTaThl HayYHO-TEXHHUUYECKOM MM MPOM3BOACTBEHHON AEATEIBHOCTH, HCIIOIb3YS
KOMITBIOTEPHBIE TEXHOJIOTHH.

BIIAJICTh:

. HaBBIKAMH PaboOTBl ¢ O(QUCHBIM NPOTPaMMHBIM OOECIIEUeHHEM, NPOTpaMMaMU CO3AAHUS
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

| KoMIiproTepHble 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 TEXHOJIOTUH B 1 1 1
TEOPETUUECKUX UCCIIEIOBAHUIX.

6 KoMIiproTepHble TEXHOJOTMM B HayuyHOM | 1 |
JKCIIEPUMEHTE.

7 Oransl O6pa6v0TKI/I pe3yapTaToB 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 TEXHOJOTHH B HayKe H 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 KaK COBOKYNHOCTh 3HAHMH O CHoco0ax M CPeACTBaxX MPOBENCHUS MPOM3BOACTBEHHBIX
npoueccoB. MHpopmanus, kak BaXKHEHIIMKA pecypc M OAMH W3 OCHOBHBIX (DaKTOPOB IMOBBIIICHUS
3(Q(QEKTUBHOCTH TPOU3BOJACTBEHHbIX IporeccoB. [loHAaTHe HMHOOPMALMOHHON TEXHOJIOTHH,
COBpPEMEHHbIE BHUAbl MH(QOPMALMOHHOTO OOCTYXKMBAaHUS, CPEACTBA BBIYHMCIMTEIBHON TEXHUKH H
CBSI3U.

KommbroTepHble TEXHOJIOTHH KaK 4acTh MHOOPMAIUOHHBIX. DYHKIIMN KOMITBIOTEPHBIX TEXHOJIOTHI -
cbop, 00paboTKka, XpaHeHHe U mepeada uHpopmanuu ¢ nmomoiibio I9BM. OCcHOBBI COBpEMEHHBIX
KOMIIBIOTEPHBIX ~ TexHOoiorui. [IpakTudeckas peanu3anysi KOMIBIOTEPHBIX TEXHOJIOTHHA C
NPUMEHEHHEM IPOrPAMMHO-TEXHHUYECKUX KOMIUIEKCOB, COCTOSIIMX U3 TIEPCOHAIBHBIX KOMIIBIOTEPOB
win pabo4yMx CTaHIUI C HEOOXOOMMBIM HAOOpPOM MNEepUPEPUIHBIX YCTPOHCTB, BKIIIOYCHHBIX B
JIOKaJIbHBIE ¥ [I00AJIbHBIC BBIYUCIIUTEIBHBIC CETH M 00ECIICYCHHBIX HEOOXOAUMBIMH IPOTPAMMHBIMU
CpeICTBaMHU.

VBenuueHne CTENeHM aBTOMATH3allMM HAay4YHBIX HCCIEIOBAaHHMH, MPOM3BOACTBEHHBIX M Y4EOHBIX
MPOLECCOB, HMX coBepuieHcTBOBaHMuE. lloBbimieHHe ypoBHS 3(G(GEKTUBHOCTH paboOT B Hayke,
MIPOM3BOJCTBE M 0OPA30BAHNH 3a CUET KOHKPETHBIX (PaKTOPOB.

2. Hayka kak 00BbEKT KOMITBIOTEPH3aLUH.

Hayxka xak cepa nesitennbHOCTH, HampaBlieHHas! Ha MTOJTyYeHHE HOBBIX 3HAHUM, KOTOpasi peain3yeTcs
C TOMOIIBIO Hay4HBIX HcclienoBaHud. [lenn Hay4HBIX MCCIeNOBaHUN: M3yYeHHE CBOWCTB OOBEKTa
(mpouecca, sBIEHHS), pa3pabOTKa TEOPUH, MOTYUCHUE HEOOXOAUMBIX AJISI MPAKTHKH 000OIIEHHBIX
BBIBOJIOB. PasjienieHne Hay4dHBIX HMCCIIEAOBAHUIl MO IeJIeBOMY Ha3HAu€HHMIO Ha (hyHIaMeHTaJbHBIE,
MpUKIaAHbIe U pa3paboTku. PyHIaMeHTaIbHbIE HAYYHbIC UCCe0BaHUN. M3yueHne HOBBIX SIBICHUM
U 3aKOHOB TIPHUPONBI, C CO3JaHHMEM HOBBIX NPHHLUIIOB HCCIeIOBaHUN ((HU3HMKA, MaTeMaTHKa,
Ouonorusi, xumuss © T.0.). llpuknagnele HayuHble wucciefnoBaHus. HaxoxkneHue crnoco6oB
UCIIONIb30BAaHMSI 3aKOHOB MPUPOABI M HAyYHBIX 3HAHMH, IOIYYEHHBIX B (yHIaMEHTAJIbHBIX
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 WCCIIEAOBAaHUI Ha OCHOBE METOAOB. MeTOox Kak croco0 JOCTHKEHUS
LeJIM, [IporpaMMa IOCTPOEHUsSI U IIPUMEHEHUs. TeopuU. ['pylmbl METONOB Hay4HBIX HUCCIEIOBAaHUM.
OMnuprdeckue wucciaeqoBanusl. HakomeHue cuctemaTtHueckod uHGOpMandd O  TpoLecce.
Hcnonp3yemble MeTOAbI: HAOIMIOCHUE, pEerucTpanus, HU3MEpEeHHe, TECTbl, SKCIEPTHBIH aHaIM3.
OKclepUMEHTaNIbHBIE Hay4HbIE HCCIENOBaHMA. V3yueHue CBOMCTB OOBEKTa MO OIpeesIeHHON
nporpamme. TeopeTudeckue HaydHble HccieqoBaHMA. Pa3paboTka HOBBIX METOOB pEIICHHS
HAy4YHO-TEXHUYECKHX 3a1ad, 0000UeHns W OOBSCHEHHS IMIUPHYECKUX U HKCIEPUMEHTAIbHBIX
JAHHBIX, BBIIBICHMS OOIIMX 3aKOHOMEpHOCTeH M ux (opmanmusaunu. lcmonb3oBaHHE METOIOB
MOJEJINPOBaHMsI, aHallM3a, CUHTE3a, JIOTHUYECKUX MOCTPOCHUN (TPENNOIOKEHHUS, YMO3aKIIOUCHUS),
aHaJoruM, uieanusauuu. PanuoHanbHas opranuzauuss HUP. IlpuHnunel cUCTEMHOTO mOAXOAA.
OCHOBHBIE HAIPABICHHUS PALUOHAIBHOTO NPUMEHEHHS KOMIIBIOTEPHBIX TEXHOJIOTUH B HAayYHBIX
UCCIIEIOBAHUSIX.

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

CucteMHBI TOIX0J B Hay4yHbIX ucciefoBaHusx. COoOp wu mpeaBapuTenbHas 00pabOTKa
HayYHO-TEXHUYECKOH HH(POpPMaMu MO TeMe UcciaeoBaHus. [lOMCK M3BECTHBIX pELICHUH,
M3BECTHBIX METOJOB U CPEJCTB, ONpPEACICHHE WX HEJIOCTATKOB W IPEIJIOKECHHE CIIOCOOOB HX
npeononieTh. VIckiroueHne prcka HeHYKHBIX 3aTpaT BpEeMEHH Ha yXke pelieHHyro mpobnemy. [lonck
HAy4YHO - TEXHUYECKOTO PEIICHHUS, OT-BEYAIOIIEr0 BBICOKOMY YpPOBHIO. OCHOBHBIC HMCTOYHUKH
uHpopmanmu. Hayunele nokymeHTHl. [lepBHYHBIE W BTOpPUYHBIE HAay4YHBIE JIOKYMEHTHI,
ormyOJNMKOBaHHBIE ¥ HEOMYONMKOBAaHHBIE Hay4dHble JOKyMeHTH. (OcHoBa cOopa W 00pabOTKH
HayyHO-TeXHUYeCKol uH(popmanuu. Ilouck, oO3HaKOMIIeHHE, TpPOpabOTKy JTOKYMEHTOB H
cucreMarnzanuio wHpopmanuu. [lowck mo karajoram, pedeparuBHBIM W OMOIHOTpadUUIEeCKUM
W3IaHUSM. ABTOMaTH3aUA MPOLIEAYPHI TIOUCKA. Crienmann3upoBaHHBIC
MH()OPMAIIMOHHO-TTOUCKOBBIX CHCTEMBI, JJICKTPOHHBIE KaTalory, 0a3bl JaHHBIX, IPOrPaMMBbI ITOUCKA
B cerix Internet. JlokymeHTambHble, (Qakrorpapuueckue, HHOOPMANMOHHO-IOTHYECKHUE
(MHTEIUIeKTYaJIbHBIE) HH()OPMAIIMOHHO-TTOUCKOBBIE CUCTEMBI.



5. KOMHBIOTeprIe TCXHOJIOTMU B TECOPETUICCKUX UCCICAOBAHUAX.

CocraB U MeTOIBI TEOPETHUECKUX HccieqoBannii. OCHOBHAA 3a7jadya TEOPETUUECKUX UCCIIeIOBAaHUM.
Coznmanme Teopum IO HCCIeAyeMoOil mpobneme, BKIIOUAIONIel OOBSCHEHHWE SIBICHUH C
WCIOJIh30BAHUEM MAaTEeMaTHYECKOTO ariapara WM KauyecTBeHHbIX NpaBui. O0beM TEOpEeTHYECKHX
WCCICMOBAaHUM.  DTalbl  TEOPETUYSCKUX  HCCIeNOBaHUU.  3aBUCUMOCTh  dddexTuBHOCTH
TEOPETUUECKUX HCCICJAOBAaHUN OTBBIOpAaHHBIX METONOB. l3BecTHbIe OOIIEHAYYHBIE METOJIbI:
a0cTparupoBaHue, uaeanu3anys, GopManu3aus, aHaIu3 U CHHTE3, 0000meHuss. Maremarndeckue
METOJBI: AHAIUTUYECKHE, UHWCJICHHBbIE, ONTHUMH3AIMOHHBIE, BEPOATHOCTHO-CTATUCTHYECKHE.
OBpUCTHYECKAE TIPHEMBl W  METOABI: WHBEPCHs, YHUBEPCAIBHOCTh, CaMOOOCITyKUBaHUE,
accollMalliy, aHaJloTMM W T.J. Jlormdyeckne MeToAbl M TMpaBWiIa: YCTAaHOBJIEHHWE HCTHHHOCTH,
BBISIBIICHHE HEIPOTUBOPEUYUBOCTHU U T.II. VICTIONB30BaHNE BHIUUCIUTEILHON TEXHUKH B IIPOBEACHUU
MareMarnyeckux pacueroB. [IporpammHoe obecrieueHue JJisi JaHHOTO HAIlPaBICHHUS UCCIICTOBAHUMI.
bubnuorexkn mporpaMMm Ui YUCIICHHOTO aHaiu3a. bHOMMOTeKH OOIero Ha3HAYeHHWS H  Y3KO
CHeIaNn3upoBaHHbIe MakeThl. CliennaaTu3upOBaHHBIE CHCTEMBI JJIi MaTeMaTHUYEeCKUX PacyeToB U
rpadguuecKkoro MaHUMYIHPOBAHUS JaHHBIMUA M TPEJCTABICHHUS PE3YJIBTATOB. /[MaloroBBIE CHCTEMBI
MaTeMaTHYeCKUX BBIYUCICHUA C JCKJIAPATUBHBIMU S3bIKAMH, MO3BOJSIFOIIMMHU (HOPMYITHPOBATH
3aJ1auy €CTECTBEHHBIM 00pa30oM. DJICKTPOHHBIEC TAOIUIIbI.

6. KOMHBIOTepHBIe TCXHOJIOTMH B HAYYHOM 3KCIICPUMCHTC.

3amauu ¥ COCTaB IKCHEPUMEHTAIBHBIX UCCICAOBAHUMA. DTambl 3KCIIEPUMEHTAIBHBIX HCCIeIOBaHUH.
[MogroroButenbHBIN dTam, 3Tan MPOBEACHUS HCCIENOBaHUM, dTam o0pabOTKH pPe3ylbTaToB.
Pa3paborka nporpaMmmbl SKCIIEpUMEHTAJIbHBIX HUccieaoBaHNi. CTpeMiieHHEe K MEHbIIEMY 00beMy U
TPYAOEMKOCTH paloT, YMNPOLIEHUIO OJKCIEpUMEHTa 0e3 IOTepH TOYHOCTH U JIOCTOBEPHOCTHU
pe3ynbraroB. Pemienne 3agaun onpeaesieHus MUHIMaIbHOTO YKciia ONBITOB (M3MEpeHuil), Hanboee
3G GEKTUBHO OXBAaTHIBAIOIIECTO O00JACTh BO3MOXKHOTO B3aWMOJICHCTBUSL BIUSIONIUX (DAKTOPOB H
0o0ecreynBaroIero MOJyYeHHs HX JOCTOBepHOW 3aBucHMMOCTH. CpelncTBa MaTreMaTH4ecKoit
cTaTuCcTUKH. OOBIYHBIC Y MOJEJIBHBIC AKCIIEPUMEHTANIBHBIC MCCIEA0BaHMA. MeTol MOAEIMPOBaHUS
00BEKTOB W TPOLECCOB B HayyHOM O3KcrepuMmeHTe. Dusnyeckoe, aHAIOrOBOE, MaTeMaTHYECKOE
MOZEIMPOBaHNE. BoIUNCINTEIbHBI ~ SKCHEPUMEHT  Kak  3()(EeKTHBHBIH  METOH  HAay4HOTO
WCCJICAOBAHMSI, TO3BOJISIOLINM M3ydaTh MMOBEICHUE CIOXKHBIX CHCTEM, KOTOpBIE TPYAHO (pu3muecku
cMozenupoBarb. IlpumMeHeHWe  CpeICTB  BBIUMCIWTENBHOW  TEXHUKM Ul JIO-TMUYECKOIO,
(YHKIMOHAIIBHOTO U CTPYKTYPHOTO MOJECJIMPOBAHUS 3JIEKTPOHHBIX CXEM; MOJCITUPOBAHHS U CUHTE3a
CHUCTEM aBTOMAaTH4ECKOIO YIPABJICHUS; MOJECJIMPOBAHUS MEXAaHMUYECKUX M TEIUIOBBIX PEKUMOB
KOHCTPYKUHMH, MEXaHUKM Ta30B M KuAKocTed U JAp.DyHKIMOHAIEHO-OPUEHTHPOBAHHBIC
[IPOrpaMMHBIE CPEJLICTBA.

7. Jrtanbl 00pabOTKH pe3yabTaTOB HAyYHBIX UCCIIE0BAHUI.

Bupnpl mpencraBieHuss OonbIIMX OOBEMOB HAyYHO-TEXHHMUYSCKUX MAaHHBIX. MacCHBBI YHCIIOBBIX
JTAHHBIX KakK pe3yJabTaT IUCKPETHBIX H3MepeHHH. Kommiekchl OfHOMEpPHBIX HIM MHOTOMEPHBIX
curHanoB. OOpabOTKa YUCIOBBIX JaHHBIX B 3aBHCUMOCTH OT XapaKTepa HCCIIeIOBaHUi. BrlsiBneHne
rpyObIx m3mepeHuid. [IpaBuiio Tpex curM. AHaIHM3 CUCTEMAaTHUYECKUX M CIIyYalHBIX MOTPEITHOCTEH.
Hcnonp30BaHre TEOpHiA BEPOSTHOCTH W TEOPUHM CIy4dalHBIX OmMOOK. [paduueckas oOpaboTka
pe3yabTaToB HM3MepeHHi. BrliBieHHe (QyHKIMOHAJIBHBIX 3aBHCUMOCTEH HCCIEIyeMbIX (aKTOpOB.
BBIBOI SMIHMPHYECKUX 3aBHCUMOCTEH B BHJIE aireOpandecKux WIM IPYTHX TUIOB BBIPAXKECHUH,
COOTBETCTBYIOIINX AKCIECPUMEHTAIBHBIM KPHUBBIM. MeTOIbl CpeTHHX W HAaUMEHBIINX KBaJpaToB.
MeTozbl annmpOKCUMALMH U UHTEPIIOJSIIUY Ha OCHOBE MOJIMHOMOB, PSZIOB, CIUTAlH - (GYHKIHA U T.II.,
KOPPEISAILMOHHBIA M PEerpecCHOHHBINA aHanu3bl. OOpaboTKa OAHOMEPHBIX CHUTHAJIOB: BU3YyaJIHM3aIlMs
pe3yabTaToOB M3MEpPEHH, M3MEPEHHE Iapa-MEeTPOB CHTHAja, MCKIIOUCHHE CONCPIKALIMXCS B HEM
CIlyJyalHBIX TOMeX. MeToapl CIIaXUBAaHUS TaHHBIX W (QUIBTPAUH. METOIbl CIEKTPaIbHOTO
aHanmu3a. YacTOTHBIE COCTABIIIONINE, CKPBIThIE NepronudHocTH. [IpeoOpasoBanus Pypee. OneHka
nepefaroynbix GyHknuid. Kinaccudpukanms n unentudukanus curaanoB. OOpaboTka MHOTOMEPHBIX
CHTHAJOB. AHanmM3 W300pakeHWH (PEHTICHOBCKUX, YJIBTPa3BYKOBBIX, ONTHYECKUX U T.II.)
Busyanuzamust n300paxeHust ¢ BO3MOXXHOCTBIO €r0 KOHTPAaCTUPOBAHUS U MCIIOIb30BAaHMS I[BETOBOM
raMmbl.  M3MepeHus Ha W300pakeHHH (BBIYMCIICHHE PAa3MEpPOB, IUIOIIAJACH, MEPUMETPOB U JIp.
XapaKTepUCTHK 00BeKTOB). Dunbrpanus nzo0pakeHus (MOAAaBICHUE CIYYalHBIX COCTaBIISIOIINX).
Crarnueckuii aHau3 H300pakKeHus 110 TUCTOrpaMMam sipkocTh. Kitaccudukanms n3o00pakeHusl.



8. Odopmienne pe3yabTaToB HAyYHBIX HCCIICTOBAHUH.

[Ipomecc wm cpeactBa odopMieHUs HaydyHBIX pabor. Otder, moknazn, crarhsa. CpencTra
BBIYMCIIUTEJILHON TEXHUKU B 0(hOpMIICHUHN PE3y/IbTaTOB HayuHBIX HccienoBanuii. Ilponecc co3nanus
Hay4YHBIX JOKyMeHTOB. IloaroroBka TekcToBoi 4yactu. Dopmynsl u criericuMBosbl. DopMupoBanue
Tabnmui, U uXx rpaduyeckoe oroOpaxenue. [loAroroBka wWUTIOCTpanuii B BHJIE CXEM, PHUCYHKOB,
qyeprexel, rpagukoB, nuarpamm. [paMmaTHYecKuid M JEKCUYECKUI KOHTPOIb. VIMIIOPT pHCYHKOB U
rpaduvecKkx H300pakeHWd u3 Apyrux cucreM. DopMaTupoBaHue JOKyMeHTa. lcronb3oBaHue
CIICLIMANIBHBIX PEJAKTOPOB ISl HAYYHBIX JOKyMeHTOB. OOecriedeHHe KOMIUIEKCHOTO CO3/IaHHUs
IOKyMeHTOB. [IpuMeHeHre HHTerpupOBaHHBIX MPOTPAMMHBIX CHCTEM. VcIonabp30BaHHE KOMILJIEKCOB
B3aUMOCBSI3aHHBIX MPOrpaMM B paMKax OJHOW omepanuoHHOW oOomouku. [wmepcpenst u
MYJIBTUMEIUHHBIE CHCTEMBI.

9. ABromaru3arysi pU3MUECKOTO SKCIIEPUMEHTA.

Kommiiekehbl cpeacTB M METOIOB Uil YCKOpeHHst cOopa U 00pabOTKM 3KCHEPHUMEHTAIbHBIX JaHHBIX,
MHTEHCH(UKAIIMK HMCIOIb30BaHUS JKCIIEPHUMEHTAIBHBIX YCTaHOBOK, MOBBIMECHUS 3()(EKTHBHOCTH
pabotel uccnenoBaresied. ABTOMAaTH3MpPOBAHHBIE CHUCTEMBI. TpeOoBaHUS K OBICTPOJCHCTBHIO,
Ha&KHOCTh, yHH(UKams, ruOkocts. KomnekruBHOE 0oOCHyXHBaHHE (UINUYSCKUX YCTAHOBOK.
JlnanoroBelii pexuM paboTsl. Cucrema KOHTPOJIS pe3ylbTaTa U3MEpPEHHs B JIOMYyCTUMBIX Ipejieliax.
Pabora B pexume "peanbHoro macmraba Bpemenu" (real-time). CTpykTypa aBTOMaTW3MpOBaHHON
cucteMbl. Jlarunku u ceHcophl. M3MepurtenbHas anmnaparypa. JInHuu nepeaaun. YcuieHue ciadbix
curHanoB. IlpeoOpa3oBareneit anamnoropod wuHPopManun B mudpoByro u Haobopor. Kanan
nusMepenus. Iatepdetic, conpspkeHne pa3iudHbIX OJIOKOB aBTOMATU3UPOBAHHOHM cucTeMbl ¢ DBM.

10. ABTOMaru3aIys MPON3BOICTBEHHOTO MpoIiecca.

MonynsHbli  OAXOA B OpraHW3alMd  MPOU3BOACTBEHHOro mponecca. JyOmupyromme wu
MoOZEIMpYyIoIue CUCTeMbl. D¢ EKTUBHAs CUCTEMa YIPaBICHHs, KOMIIOHOBKA 3JIEMEHTOB PYy4HOIO
YIpPAaBJICHUS, YPOBHU 3allIUThl. KOHTpOIR 3TamoB NpPOM3BOACTBEHHOIO Ipouecca. Busyanmuzanus
pe3yabTaToB, Mapkepsl, (iaru, curraamzanus. OpraHuzanys oOMeHa JaHHBIMH. YUYeT W3MEHEHUS
KPUTHYECKUX IapaMeTPOB B TOATOCPOYHOM mepuoje. IIpenmyckoBoil aHanm3 OCHOBHBIX CHCTEM.
[Tpumepsl KOHKPETHBIX CHCTEM aBTOMAaTH3allMM Ha mpou3BozacTBe. OOoratutenabHbIE KOMOMHATBHI,
NPEeONpUATHS 10 TepepaboTKH He(TH, MPOU3BOACTBO MUKPOUHIIOB.

11. CnoxxHsle HCCIICAOBATCIBLCKUC U TPOU3BOACTBCHHBIC CUCTCMBI.

O (heKTUBHOCTD IKCIEPUMEHTAIBHBIX UCCIEIOBAHUI CIOXKHBIX cucTeM. HennHeiiHas B3anMOCBSI3b
napaMeTpoB. Mojenb KOHTpOJs IPaBUIbHOCTH J€JaeMbIX BbIBOAOB. Mepapxuueckas CTpyKTypa
mogened. llocnenoBarenbHOCTh TEpexoAa OT CTPYKTYpHOro (TOIOJIOTHYECKOTO) YPOBHA K
(GYHKIIMOHATBHOMY — (QITOPUTMHUYECKOMY) M OT (YHKIMOHAJIBHOTO K IapaMeTpUYEeCKOMY.
3aBUCUMOCTb  pe3yJibTaTa MOJCIUPOBAaHUS OT aJCKBATHOCTH HCXOJHOM KOHLENTyaJbHON
(ommcarenbHOM) MOAETH, OT MOJYYEHHOW CTENEHH MOA0Ous ONUCAHMS PealbHOTO OOBEeKTa, YHcia
peanu3anuii MOAEIH U APYTuX (axTopoB. IMuUTaMOHHAs MOJIENb, peaju3yeMasi Kak Ha 6a3e CpeacTB
BBIYMCIIMTEIHON TEXHHUKH, TaK M UCIIONb3Yys pealbHyl0 4dacTh oObekTa. MMmuranuonHas cucrema.
bnounsie Mozenu. Xapaktepuzanusi UMUTALMOHHON CHUCTeMbl HaOOpOM MEPEMEHHBIX U HabOpOM
Ha4daubHbIX ycnoBui. OueHka 3(Q(EKTUBHOCTM HMUTALMOHHOTO MOAEIMPOBaHMA. TOYHOCTH H
JIOCTOBEPHOCTH Pe3yJbTaTOB MOJEIUPOBaHUS. Bpemst moctpoeHus u paboThl C MOJEINBIO. 3aTpaThbl
MAaIIMHHBIX pecypcoB (BpeMeHH U naMaTH). CTOMMOCTh pa3pabOoTKH U SKCIUTyaTallul MOACIH.

12. B3aumogpeiicTBre HCCae0BaTebCKUX U MPON3BOICTBEHHBIX CHCTEM.

Cuctembl AUCTAaHIMOHHOTO yrpaBieHus. [I0TOKM BXOIHBIX U OOCITY)KEHHBIX 3allPOCOB. YIaJICHHBIC
NOJIB30BATENIN M ynaleHHble TnpuOopel. @DuiusTp BxoaHbBIX 3ampocoB. Ouepenp 3ampocos.
AyTeHTH(]UKaMs ToNb30BaTeeld. PacrpeneneHHOe XpaHEHWE [aHHBIX. ABTOMAaTH3HPOBAaHHEIC
cucTeMbl ¢ oOparHOW cBsizblo. Poib kaHanma m3mepenus B (popmupoBaHum oOparHOW cBsizu. Ponb
cpencTB 00pabOTKH 3arpocoB B QYHKIMOHUPOBAaHMH 00paTHOM cBsi3u. [IpuMepsl cucteM ¢ 00paTHO
CBSI3BI0, MOJIJICP)KAHUE 3HAYCHHS ITapaMETPOB Ha 33JJaHHOM YPOBHE, CAMOPETYJISILIUSL.



13. CoBpeMeHHbIE BRIUNCIUTEIbHBIE IPOTPAMMHBIE KOMITIEKCHI.

Kommiekcbl Ha  OCHOBE MakpoCped S3bIKOB  IPOTPAaMMHPOBAHHS, HUCIONB3YIOUNIHE  Y3KO
CIELMATN3UPOBAaHHbIE IAKeThl, OPUCHTHUPOBAHHBIC HA PELICHHWE OMNPENENIEHHOIo Kiacca 3ajad.
Fortran m maker NAG. Crnenuanu3upoBaHHBIC CHCTEMBI JUIsi MaTeMaTHYeCKHX pacueToB U
rpagUyecKoro MaHUIYJMPOBAaHHWA JAHHBIMH W TIPEACTABICHUS pe3ynsraroB. [paduueckoe
npezacraBieHne quddepeHnranbHbIX ypaBHeHUI B nporpamMMme Phaser. Craructudeckuil aHaim3 B
nporpamme Statistica.

JlnanoroBble CHCTEMBI MaTEMaTH4ECKUX BBIYMCICHUH ¢ AEKJIapaTUBHBIMU S3bIKAMHU, TO3BOJISIONIMMUI
(bopMynHpoBaTh 3a/1a4U €CTECTBEHHBIM 0Opa3oMm. Beruucnenus B nakere MathCAD. [IporpammHast
cpena Matlab. Ilaker Mathematica. Tabnuunbsie mporeccopbl. PacueTbl ¢ JIaHHBIMH,
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. Bo3moxnoctn, uHTerpainusi. ®opmar ¢aiinoB, koHBepramusi B ApyTHeE
¢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
ycnoBus. OIHOMEpHBIM, NBYMEpPHBIM M TpexMepHbIii pacueT. IlocTpoeHne reoMeTpuu 3agayu.
LlenbHble W AMCKpETHBIC 37eMEHTHl. PacueTHas cerka. BbiOop Tuma siueek M MX JOCTaTOYHOTO
konuuectBa. [IpeaBapurensHas 00paboTka JaHHBIX (preprocessing), BHIOOP aJITOPUTMOB PEIICHHS.
Pemarenu (solvers). Urepaunn u cxomumoctsb. Iloctnponeccopsl (postprocessor). Busyanuszanus
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 mocineqoBaTeNbHBIX ATANOB PEIICHHS 3aJa4 TEIUIO- 1 MacCONepeHoca, JAMUHAPHBIX 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)

W3ydyenne nucumruimHbl "KoMIbIOTEpHBIE TEXHOJNOTMM B HAyKe W HPOHM3BOICTBE" Ipearoyiaract
OCBOGHHME MAaTCpPHAIOB JICKIMH, CHUCTEMAaTHYECKyl0 paboTy CTYAEGHTOB B XOJE IPOBEACHHS
CEeMUHApPCKUX 3aHATHUH, pPEIICHWE KOHTPOJIBHBIX M TECTOBBIX 3aJaHWM, BBINOJHEHUE 3aJaHUN IS
CaMOCTOSITEIbHOU PabOTHI.

Ha nexnmsx packpbIBaroTCs OCHOBHBIE BOTIPOCHI B paMKaX pacCMaTpUBAEMON TEMBI, CTaBATCS aKIECHTHI
Ha HauOoJsiee CIIOKHBIX MOJIOKEHHMSAX H3y4aeMoro marepuana. MaTepuasbl JIEKIMH HCHOJIB3YIOTCS
CTYACHTAaMH JUISI IOATOTOBKH K CEMHHAPCKUM 3aHSTHSIM.

Llenpl0 CEMHHApPCKOTO 3aHATHUS SBISETCSA PACCMOTPEHHE OCHOBHBIX M Hambojee MpoOIeMHBIX
BOIIPOCOB B PaMKax TEMbI 3aHSATHs, KOHTPOJb 3a CTENEHBbIO YCBOGHMS CTYJICHTaMHU IPOHJEHHOIO
Marepualia ¥ XOIOM BBITIOJIHCHHUS MMHU 3aJaHUH CaMOCTOSITEIbHOW paboThl. B Xome cemmuHapCKux
3aHATUH 3aKpEIUIAIOTCS YMEHHMS M HaBBIKM pabOTHl CO CHEHMATM3MPOBAHHBIM IPOTPAMMHBIM
obecrieueHreM. 3aHATHS IPEAIOIAraloT BHIIOIHEHHE TECTOBBIX M PACUSTHBIX 3aJaHUH.

3agaHus JUIS CaMOCTOSITENBHOM paboThl MPEIyCMOTPEHBI [UIS 3aKPEIUICHHs] M PACIIMPEHHs 3HAHUM,
YMEHUI ¥ HaBBIKOB, IPUOOPETCHHBIX B pe3yNIbTaTe M3Y4CHUs AMCHUILIMHBL. 3aaHHs BBIOIHSIIOTCS
CTY/ICHTAaMHU B THICbMEHHOM BHJIE BO BHEAYAUTOPHOE BPEMSI.

[IpenogaBanne TUCHUIUIMHBI TPEOYeT B KAKIOH TeMe BBIICIUTh Hanbosee BaKHbIC, 0a30BbIC MOMEHTBHI
W cIeNaTh aKIeHT Ha HuX. [Ipemiaraercs:



B pazumene | oOparuTh BHMMaHHE HA OCHOBBI COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTHM W HX
[IPAKTUYECKYI0 peaau3alyi0 ¢ I[PUMEHEHHUEM IPOrpaMMHO-TEXHHYECKHX KoMmiuiekcoB. Cienyer
W3YyYUTh BOIPOCHI MOBBILIECHHUS YPOBHS 3(PQPEKTUBHOCTH pabOT B HAayKe M IPOU3BOICTBE 3a CUET
BHEJIPEHMs KOMITBIOTEPHBIX TexHoNIorui. Heobxonnmo pa3obparbes B CyTH, LEJSIX, 3a1a4ax ¥ METOax
Hay4HBIX HCCIENOBaHUN Uil (OPMUPOBAHMS CHUCTEMHOIO NOAXOAA. YAEIUTh BHUMAaHHUE BHUAAM
HAay4YHO-TEXHUUYECKON MH(pOpPMAIMU U €€ POJIM B OPraHM3alMd HAYyYHOTO WJIHM HPOM3BOJICTBEHHOIO
mporuecca.

B paszeie 2 oOpaTUTh BHUMaHHE Ha OCHOBHBIC BUIBI IPOTPAMMHOTO OOECIIeUeHUs AJisl IPOBEACHHUS
TEOPETUUECKUX U OSKCIEPUMEHTAIbHBIX HccienoBaHnil. HeoOxoauMo MOHUMATh 3aBUCHUMOCTD
3G PEKTUBHOCTH UCCIENIOBAHUK OT BBHIOpPAHHBIX METOJOB M WX peaju3allid B paMKaX KOHKPETHOTO
nporpaMmHoro npoxaykra. CiemyeT MCIoiab30BaTh 3HaHMSA M3 | pasnena Juid pa3paOOTKU MPOrpaMMm
SKCIICPUMEHTAJbHBIX W TEOPETHUECKHUX HCCICAOBAaHUM, CTpEeMsICh K MeHblIeMy oO0beMy U
TPYAOEMKOCTH paboT, YHPOILICHHIO SKCHEpHUMEHTa ©0e3 MOTepH TOYHOCTH U  JIOCTOBEPHOCTHU
pesynbraroB. Ocoboe BHUMaHUE YIACTUTb MOJCIMPOBAHHIO OOBEKTOB M IMPOLECCOB B HAyYHOM
skcriepuMenTe. OBlIaieTh HaBBIKAMH MIPABUIIBHOTO O(OPMIICHUS Pe3yIbTaTOB UCCIEIOBAHHH.

B pazzene 3 o0paTUTh BHUMAaHUE Ha OCHOBHBIE BOIIPOCHI, CBSI3aHHBIC C aBTOMATH3alel SKCIIGPUMEHTA
U TIPOM3BOACTBEHHBIX IpoIeccoB. Pa3o0parkcst B CTPYKType M COCTaBe aBTOMAaTU3MPOBAHHBIX CHCTEM
ynpasienus. O0paruts BHUMaHHe Ha ocobeHHocTu npoektupoBanus ACY TII ais paznuuHbIX 3a7ad.
Heo6x0a1Mo 03HAaKOMHTBCS ¢ IPOTPAMMHBIM 00€CIICUCHUEM Ul TPOESKTUPOBAHUS U MOJCITUPOBAHUS
CHCTEM YIPAaBJICHHUS, YMETh MHTEIPUPOBATH CUCTEMY YIPABJICHUS B COCTaB (PU3NUECKOM yCTAHOBKH.
Crnenyer U3y4uTh IPUHIUIIBI MOAEIMPOBAHUS CIIOXKHBIX aBTOMAaTU3UPOBAHHBIX CUCTEM.

B paszgene 4 oOpaTuThb BHHMMAaHHE Ha JTalbl MHXKEHEpHOro aHanu3a. CiemayeT O3HAKOMHTBCS C
MPOrpaMMHBIM 00€CTIEYeHUEM TSI TPOBEACHUSI MHKEHEPHOTO aHajk3a U MporpaMMaMy MH>KEHEPHOU
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
Kypc: 1
kBaTuuKkanus: MarucTp

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 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh 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 CrnocobeH mNpuMeHSTh 3HaHUS B  o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
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 COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
chepe  cBoelt

PYKOBOJICTBA  MAaJIbIM
npodeccruoHambHOM

OIIK-5.3 CrpeMurcss K TIOIYYECHUIO HOBBIX 3HAHHMH,

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

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

CIICUAIINM3UPOBAHHBIMUA TAKCTAMU HNPUKITAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOThl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHUEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIUA

B pesynbrare u3ydeHust TucuuIUIMHbI « KOMIbIOTEpHBIE TEXHOJIOTUU B HAyKe M ITPOM3BOACTBE» 00yJaromuics
JOJKEH:

3HATh:
* OCHOBHBIE MIOHSTHS O KOMITBIOTEPHBIX TEXHOIOTHUAX, UX (PYHKIIMH, TPAKTUUYECKOE TPUMEHEHHE;
. CrOCOOB! TOBBIMIEHUS Y(PPEKTUBHOCTH U PE3yJIbTaTUBHOCTH HAy4YHOW M IPOM3BOICTBEHHOMN
NEATENBHOCTH;

* OCHOBHBIC BUJIbI HAYYHBIX MCCIICIOBAHUH, CIIOCOOBI OpPraHU3aluK HAYYHBIX HCCIICIOBAHNUI;
* OCHOBHBIC METOJIbI HAyYHBIX HMCCIICIOBAHUH W TPUHLMUIIBI CUCTEMHOTO ITOX0/a TPU OpraHU3aIin
Hay4HBIX UCCIIC/I0BaHHI;
* METOJbI U HHCTPYMEHTHI 00pab0TKH HAYYHO-TEXHHYECKOH HH(POpMAIINY;
. METO/Ibl U CpeicTBa (DU3MYECKOTO M MAaTeMaTHYeCKOro MOJCIMPOBAHHS, a4 TAKXKE 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:
*  opraHu30Barh 3()(GEKTUBHBIA LUK HAYYHBIX HCCICIOBAHUM MM NPOU3BOACTBEHHYIO IICIIOUKY,
BOBJICKAs B IIPOLIECC BHIMOJHEHUS! KOMIIBIOTEPHBIE TEXHOJIOTHH;
. NPOBOANUTH (U3MYECKOE M MAaTeMaTHYeCKOe MOJCIMPOBAHUE IOCTABICHHBIX 3alad |
KOHTPOJIHMPOBATH JIOCTOBEPHOCTH MOITYYaEMbIX JaHHBIX;
* ABTOMATH3MPOBATh YKCIICPUMEHT WM MPOU3BOACTBEHHBIH MPOLIECC, UCTIONb3YS METO/BI ¥ CPEICTBA
KOMITBIOTEPHBIX TEXHOJIOTHIA;
*  0pOpMHTH pe3yJbTaThl HAyYHO-TEXHUYECKOH WIIM MPOM3BOJCTBEHHOM NEATEIBHOCTH, UCIIONbB3Ys
KOMITBIOTEPHBIE TEXHOJIOTHH.

BJIA/IETh:
. HaBbIKAaMH pabOTBl ¢ OQUCHBIM IPOTPAMMHBIM OOECIIeUeHHEM, IPOrpaMMaMH CO3IaHUS
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

Konrponenas Nel. «KommbtorepHble TexHoioruu. OcHOBHbIe TmOHATHSA. Hayka kak OOBEKT
KOMITHIOTEPU3AIIHID)

Bapuanr 1.
1. Kak KOMIbIOTEpHBIE TEXHOJIOTHU TOBBLIMIAIOT YpPOBEHb A(PPEKTHBHOCTH pabOT B CIEAYIOMIEH
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 TEXHOJIOTHU TOBBIMIAIOT ypPOBEHb A(PPEKTHBHOCTH pabOT B CIEAYIOMIEH
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 KOMIbBIOTEpHBIE TEXHOJIOTHU IOBBIMIAIOT YpPOBEHb A(PPEKTHBHOCTH pabOT B CIEAYIOMIEH
curyaruu: «IIpon3BOICTBO YaCOBBIX MEXaHU3MOBY (TIEPEYHCIIUTE HE 0oJiee 5 MyHKTOB)?

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

1. Kak KOMIbBIOTEpHBIE TEXHOJIOTHU TOBBIMIAIOT YpPOBEHb A(PPEKTHBHOCTH pabOT B ClEAyIOMIEH
curyaruu: «IIpoBeneHre OMMHAKOBBIX SKCIIEPUMEHTOB B JIBYX Pa3HBIX J1a00paToOpusix» (MIepEeUnCIIuTh
He Oornee 5 myHKTOB)?

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

1. Kak KOMIbIOTEpHBIE TEXHOJIOTHU TOBBIMIAIOT ypPOBEHb A(PPEKTHBHOCTH pabOT B CIEAYIOMIEH
cutyauun: «CocTaBiieHHE IIPOrHO3a MOTrobD» (IEPEUUCIUTh He OoJiee 5 MyHKTOB)?

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

1. Kak KOMIBIOTEpHBIE TEXHOJOTHH MOBBIMIAIOT YPOBEHb 3()(EKTHBHOCTH paboT B CIEIyIOMICH
curyanuu: «M3mepenue paauanuoHHoro ¢poHay (epedncinuTs He Ooree 5 MyHKTOB)?

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

Konrponbnass Ne2. «[IporpammHoe obecriedeHnE TEOPETUYECKMX M JKCIEPUMEHTAIBHBIX HAyYHBIX
HUCCIEeOOBaHUID).

Bapuanrt 1

1. TIlepedncnute THIBI TPHUKIAIHOTO MPOTPAMMHOTO OOECTICUeHUs, HEOOXOAWMBIE IS pacdera
CPEHETOI0BOM TeMIIepaTyphl BO3IyXa M0 €KEeTHEBHBIM HAOIIOICHUSIM.

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

1. Tlepeuncnute THIIBI NPUKIATHOTO IPOTPAMMHOIO OOECICUeHUs, HEOOXOAUMBbIEC IJISI TTOCTPOCHUS
rpaduka GyHKIUH 110 SMIUPUIECKON hopmye.

2. JaiiTe onpeneneHne MaTeMaTnIeCcKOl MOJIENH

BapuanT 3

1. Ilepeuncnure THUNBI NPUKIATHOIO HPOrPaMMHOro obecreueHus, HeoOXOAMMBIE JUId pacyera
IUIOTHOCTH JKUAKOCTH IIPU €€ HEPaBHOMEPHOM Harpese.

2. Kparko nepedncinure OCHOBHbIE 3Tallbl SKCIIEPUMEHTAIbHbIX UCCIIEI0BaHUN

Bapuant 4

1. Ilepeuncnure TUMBI NPUKIAJAHOTO IPOTPAMMHOIO 00eCIIedeHNs], HEOOXOAUMBbIE [l CUMBOJIBHOTO U
YHUCJIEHHOTO pacyeTa ONpeesIEHHBIX HHTETPaJoB.

2. Kpatko nepeuncinte 0CHOBHBIE 3TAIbl TEOPETHUECKUX UCCIETOBAHMIM.

BapuanT 5

1. IlepeuncnuTe THUIBI NPUKIATHOTO MPOrPAMMHOIO OOECIEYCHHUsS, HEOOXOIMMBIC IS CO3AaHUS
KOHCTPYKTOPCKOM JOKYMEHTaLUU

2.  Kparko mnepeducinTe KaTeropuy IPOrpaMMHOTIO oOecreueHHs HeOoOXOIUMOro B Hay4yHOM
NEeATENBHOCTH

BapuanT 6

1. llepeuncnure TUNBI MPHUKJIATHOIO HNPOTPAMMHOTO OOECIEUCHHUs, HEOOXOAWMBIEC IJIsl HAIMCAaHUS
Hay4HO-T€XHUYECKOI0 OTYETA.

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 MAaTeMaTu4eCKoro MOACIHMPOBAHUA TIpU TIOMOIIHU IPOrpaMm
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. Tlonsrue mHbOpMaIMOHHON TexHOMOTUH. KoMmnbioTepHble TeXHOMOTHH. DYHKIINYA KOMITBIOTEPHBIX
TEeXHOJIOTHH.

2. llenu Hay4HBIX HccienoBaHuil. Pa3neneHrne HaydHBIX MCCIENOBAaHUM IO I€IEBOMY HA3HAYECHHUIO.
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 METOIbl TEOPETHYECKUX WCCIEAOBAaHUN. OTallbl TEOPETHYECKUX HCCIIEIOBaHUMN.
[Iporpammuoe obecrieueHre s TaHHOTO HaIlPaBJICHHUS UCCIICTOBAHMA.

7. 3agauu ¥ cOCTaB IKCIEPUMEHTAIBHBIX UCCIIEI0BAaHUM. DTambl SKCIIEPUMEHTAIBHBIX UCCIEI0BaHUH.
MeTton MoenupoBaHust 00BEKTOB U MTPOIIECCOB B HAYYHOM IKCIIEPUMEHTE.

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

10. CpencrBa BBIYMCIUTEIBHON TEXHUKH B OOPMIICHHH PE3YNIBTaTOB HAYYHBIX HCCIEIOBaHUN. 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 ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHUAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka OmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopormio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISACTCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT INPUMEHATH MOJydYCHHbIC 3HAHMS Ha MPAKTHUKE, HO JIONyCKaeT B
OTBETE WJIH B PEILICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ymoBIETBOPUTENbHO 4 Oaisa - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jielibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIero oOy4eHus, U
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka ymOBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYaIHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oallia - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKax OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPHU PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(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.
HuddepeHMpoBaHHBIN 3a4€T CTABUTCS 10 UTOraM TEKYIIEH yCIeBaeMOCTH, OTBETOB HA KOHTPOJIbHBIC
BOIIPOCHI ¥ PEILIEHUs] KOHTPOJIbHOM 3a1a4uH.

Bo Bpems mnpoBenenus aunddepeHUIHpPOBaHHOTO 3adeTra OOydalolIMecsi MOrYT IOJb30BaThCS
NpOrpaMMOM JUCUUILIMHBI, CIIPABOYHOM JIMTEPATypoM, BBIYMCIUTENIBHOM TEXHUKOM, U CBOUMH
KOHCIIEKTaMH.



