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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

(bOpMI/IpOBaHI/Ie COBPCMCHHBIX ®YHﬂaM€HTaHBHBIX 3HAHUM O MPUMCHCHUUN KOMITbIOTCPHBIX TCXHOIOTHI
B HAyYHBIX UCCJICAOBAHUIX.

3agauu AU CHUILIHHBI

- JaTh TpPEACTaBICHHE O KOMIBIOTEPHBIX TEXHOJOTHAX B OOIIEM BHJIE U O HAayKe KaK OOBEKTE
KOMIIBIOTEpU3AIUY;

- 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

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTEeruo JOCTHKEHUS
[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YIbTaT KaXkIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOMU
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 NUmeeT npeacTaBiIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.2 CnocobeH cocTaBisTh OOIIMIA TIaH PaOOTHI 1O
3aJaHHOW TeMe, Mpeajararb METOAbl HCCIICNOBAaHUS U
OIIK-1 Criocoben ¢popMynupoBaTh LEIH U CHOCOOBI 00paboTku pE3YyNBTaTOB, [IPOBOJUTH
3aj1a4y UCCIIEA0BAHNUS, BEIOUPATh KPUTCPUH MCCIIEIOBAaHHS TI0 COTVIACOBAHHOMY C PYKOBOJIMTEIIEM ILIaHY,
OLICHKU, BBISIBIIITH IPHOPUTETHI PEIICHHS 33124 [IPECTABIATH ITOJIY4YCHHBIC PE3YIbTaThI

OIIK-1.3 Brnameer cHCTEeMaTHYeCKMUMH 3HAHUSMHU IO
HAIpaBJICHUIO JIESATEIBHOCTH; YIIIyOIICHHBIMUA 3HAHUSMH 110
BBIODaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
HaBBIKAMH MPOBEJICHUSI HAyYHO- HCCIIEHAOBATEILCKUX PadOT
10 IPEIJIOKEHHON TEME




[MK-1 CriocobeH K cO31aHuI0 TEOPETHIECKUX U
MaTeMaTH4ecKuX Mojieliell B 001acTu siAepHOI
(DUBKKH U TEXHOJIOTUH

[IK-1.3 Bnageer HaBbiKamMH pPabOTBI C COBPEMEHHBIMH
PacyeTHBIMH [IPOTPAMMHBIMHU CPEICTBAMU

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHUSA
U pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3MYECKUX YCTAaHOBKAaX U
yCTpoicTBax B 001acTH sIepHOH pU3HKY 1
TEXHOJIOTHH

[TK-2.1 3HaeT MeTOABI HCCIENOBAHUS U pacueTa MPoIeCcCoB,
MPOUCXOMSAIINX B COBPEMEHHBIX (PU3MUYECKUX YCTAHOBKAX W
YCTPOKCTBAX B OOJIACTH SACPHON (PU3UKU U TEXHOJIOTUN

[IK-2.2 Ymeer paccuuThiBaTh W MPOBOAUTH HCCIIEIOBAHUS
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PU3HUECKUX
YCTaHOBKaX W YCTpPOWMCTBaX B 00NacTd siepHON (U3HKH U
TEXHOJIOTUI

I1IK-2.3 Bmageer HaBbIKAMU HMCIOJIb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJIOTMHA W IAKEeTOB MPHUKIIAIHBIX
MPOTpaMM TPU MPOSKTUPOBAHUH U PacueTe YCTPOWCTB WU
00beKTOB (YCTaHOBOK, MarepuajoB, MPHOOPOB) B CBOeEH
MPEIMETHOM 00JIacTH

[IK-2.4 CnoocobeH caMOCTOSTENFHO IUIAHUPOBAaTh U
MPOBOIUTH HAyYHBIC MCCIIEAOBAHUS CAMOCTOSTENIBHO WIN B
COCTaBe HayYHOI'O KOJIJICKTHBA

I1K-3 CiocobeH 00bEKTHBHO OIIEHHUTH
mpeyIaraeMoe PeIeHUue Uik MPOSKT O
OTHOIIICHHIO K COBPEMEHHOMY MHUPOBOMY
YPOBHIO, MOATOTOBUTH SKCIIEPTHOE 3aKITIOUCHHE

[IK-3.1 3HaeT coBpeMEHHBIH YpPOBEHb Pa3BUTHA HAyKH U
TEXHOJIOTUH, MpodecCHOHaNbHbIE TMPOOJEeMBl B  CBOEH
MpeMETHOM 0bmacTu

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

3HATh!
* OCHOBHBIC ITOHATHUS O KOMIIBIOTEPHBIX TEXHOJIOTHUSX, HX (DYHKIUH, TPAKTHYECKOE TPUMECHEHHE;
. CrIocoOBI MOBBIMIECHUST d(P(EKTUBHOCTH U PE3YJIBTATHBHOCTH HAy4YHOHM W IPOM3BOICTBEHHOM
JeSTeIbHOCTH;
* OCHOBHBIC BUJIbI HAYYHBIX MCCIICIOBAHUH, CIIOCOOBI OpPraHU3aluK HAYYHBIX HCCIICIOBAHNUI;
* OCHOBHBIC METO/bI HayYHBIX MCCICIOBAaHUN M MPUHIMIBI CHCTEMHOTO TTOIX0/a TPU OpraHU3aIHU
Hay4HBIX UCCIIC/I0BaHHI;
* METOJbI U HHCTPYMEHTHI 00pab0TKH HAYYHO-TEXHHUYECKOH MH(POpMAIINY;
. METO/Ibl M CpeACTBa (M3MYECKOr0O M MaTEMaTH4eCKOrO MOJCIHPOBAHUS, a TaKKe OCHOBBI
BBIYHMCIMTEILHOTO SKCIIEPUMEHTA;
* OCHOBBI CTaTHCTUKH, TEOPHHU OIIMOOK U TEOPUH HAJIKHOCTH;
* OCHOBBI aBTOMAaTUKH U CPEIICTB N3MEPUTEIBHOM armaparypsl;
* cpenctBa co3aanus nHxxeHepHoi rpaduku, CAD/CAM — cucTembl ¥ IPUHIIUT X PaOOTHI.

YMETb:
*  opraHu3oBaTh d(QPCKTUBHBIA IMKJ HAayYHBIX HCCIIEAOBAaHMH WIIM IPOM3BOJICTBEHHYIO LETIOYKY,
BOBJICKAs B IIPOLIECC BHIMOJHEHUS KOMIIBIOTEPHBIE TEXHOJIOTHH;
. HPOBOJNTH (U3MYECKOE M MaTeMaTHYeCKOe MOJCIMPOBAHME IIOCTABJICHHBIX 33Jad M
KOHTPOJHMPOBATH JIOCTOBEPHOCTH MOTY4aEMbIX JaHHBIX;
* aBTOMAaTHU3UPOBATH HKCIIEPHUMEHT WJIM IPOU3BOICTBEHHBIN MPOLECC, UCIIONB3Ysl METO/IBI U CPEICTBA
KOMITBIOTEPHBIX TEXHOJIOTHIA;
*  0QopMHTH pe3yNIbTaThl HAYYHO-TEXHUUYECKOW WJIM TPOU3BOICTBEHHOW JESTEIBHOCTH, HUCIOIb3YS
KOMITBIOTEPHBIE TEXHOJIOTHH.

BIIAJICTh!

. HaBbIKAMH PabOTBl ¢ O(QUCHBIM MPOrpaMMHBIM 00€CIIEYeHHUEM, NPOrpaMMaMH CO3IaHUS
MHKEHEPHOH rpaduku, mporpaMMamu (PU3NUECKOT0 U MaTEMaTHIeCKOr0 MOJETHPOBAHMS;

* HaBBIKAMH MPOrPaMMHUPOBAHMA B paMKax crienuannzuposanHoro 110;

* [pHeMaM{ MHTEPIpPETaluy Pe3yIbTaToOB UCCIIEI0BAHUH U X BepU(UKaLNY;

* HaBBIKAMH CAMOCTOSTEILHON pabOThl, CAMOOPTaHN3allMi U OPTaHN3alUH BHITIOJTHEHUS IOPYYCHUH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora

1 KomrmpioTepHble TEXHOJIOIMH: OCHOBHBIC 1
HOHATUS.

2 Hayka xak 00bEKT KOMITBIOTEPHU3AIIHH. 1 1 1

3 Mertonel u _ OCHOBHEIC  HAMpaB/IeHNA | 1 |
HCCIICIOBAHHH.

4 Buast Hay4YHO-TEXHUYECKOH 1 1 1
nHpopMaIuy 1 ee 00padoTKa.

5 KomnproTepHeie TEXHOJIOTHU B | 1 |
TEOPETHUYECKUX UCCICAOBAHMSIX.

6 KomrmpioTepHbie TEXHOIOTUM B HAy4YHOM 1 1 1
JKCIIEPUMEHTE.

7 Oranbl O6pa6f)TKI/I pE3yNBTaTOB HAYYHBIX 1 1 1
HCCIICAOBAHH.

] O(l)OpMJ'ICHI/Iev pE3yNbTaToB  Hay4YHBIX 1 1 1
UCCIIE0BaHUM.

9 ABTOMaru3zanus (uznIecKoro 1 1 1
JKCIEPUMEHTA.

10 ABTromMaruzauus MPOU3BOJICTBEHHOTO 1 1 1
mpolecca.

1 CrnoxHele UCCIIEI0BaTEeNbCKUE u | 1 |
MPOU3BOJICTBEHHBIE CUCTEMBI.

12 BsaumoneiicTBie HCCIENOBATENbCKUX U 1 1 1
IIPOU3BOJICTBEHHBIX CHCTEM.

13 CoBpeMeHHbIE BBIYHCIIUTENIbHbIE | 1 |
MPOrpaMMHBIE KOMITJIEKCHI.

14 |MuxenepHas rpaduka. 1 1 1

15 CAD/CAM-texnonoruu. WHKeHepHBIH 1 1 1
aHaJIu3.
[IpakTrueckoe [IPUMEHEHHE

16  |KOMIIBIOTEpHBIX TEXHOJIOTMH B Hayke WU 1 1
IIPOU3BOJICTBE.

Hroro yacos 15 15 15

Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)

1. KOMHBIOTepHBIe TCXHOJIOTHH: OCHOBHBIC ITOHATHA.

TexHONOTHS KaK COBOKYIMHOCTb 3HAHMM O CIIOcO0ax M CpercTBax MPOBEACHHUS MPOU3BOACTBEHHBIX
nporeccoB. MHpopMalus, Kak BaXHEHIINH pecypc M OIWH M3 OCHOBHBIX (DAKTOPOB MOBBIICHHS

3(1)(1)CKTI/IBHOCTI/I MMPOU3BOACTBCHHLIX IIPOLICCCOB.

Tlonarue

MHPOPMALIMOHHON  TEXHOJIOTHH,

COBpPEMEHHBIE BHIbl MH()OPMALMOHHOTO OOCIY)KMBAHUS, CPEJCTBA BBIYMCIMTEIBHONW TEXHUKH WU

CBA3HU.




KommbroTepHbIe TEXHOJIOTHU KaK 4acTh HH)OPMAMOHHBIX. DyHKIINU KOMITBIOTEPHBIX TEXHOJIOTHH -
cbop, 00paboTKa, XpaHeHHe U mepenada nHpopMmanuu ¢ noMomisio IBM. OcHOBBI COBPEMEHHBIX
KOMIIBIOTEPHBIX ~ TexHoiorui. [IpakTudeckas peanu3anyisi KOMIBIOTEPHBIX TEXHOJIOTHHA C
NPUMEHEHHEM IPOTPAMMHO-TEXHHYECKUX KOMIUIEKCOB, COCTOSIIMX U3 TIEPCOHAIBHBIX KOMITBIOTEPOB
win pabovyMx CTaHOUH C HEOOXOAMMBIM HAaO0OpOM mepH(EepUiHBIX YCTPOWCTB, BKJIIOYEHHBIX B
JIOKaJIbHBIC M III00AIbHBIC BHIYUCIUTEIBHBIC CETH U 00SCIIEUCHHBIX HEOOXOJMMBIMH MPOrPaMMHBIMU
CpeICTBaMHU.

VBenuueHne CTENeHM AaBTOMATH3allMM HAay4YHBIX HCCIEIOBAaHHWH, MPOM3BOACTBEHHBIX M Y4EOHBIX
MPOLECCOB, HMX COBeplIeHCTBOBaHME. [loBbimeHHE YpOBHA H(PQPEKTHBHOCTH pabOT B HayKe,
MIPOM3BOJCTBE M 0OPA30BaHNH 3a CUET KOHKPETHBIX (PaKTOPOB.

2. Hayka kak 00BbEKT KOMITBIOTEpPH3aLUH.

Hayxka kak cdepa nesiTensHOCTH, HallpaBieHHAs HA NMOJTYYCHUE HOBBIX 3HAHUH, KOTOpask peaiu3yercs
C TOMOIIBI0 HAYYHBIX HMccieqoBaHuil. Llenn HaydyHBIX MCCIIeOBAHWIA: W3yYeHHE CBOWCTB OOBEKTa
(mpouecca, ABIEHHS), pa3padOTKa TEOPUH, MOITYUCHUE HEOOXOAMMBIX HJIsl MPAKTUKH OOOOIICHHBIX
BBIBOJIOB. PasjeneHne Hay4HBIX HCCIIEIOBAaHUM IO II€JI€BOMY HA3HAYCHUIO HA (pyHIaMEHTAJbHbIC,
MpUKIIAAHbIE U pa3padoTku. DyHAaMeHTaIbHbIE HayYHbIE HCCIeoBaHui. 3yueHne HOBBIX SIBICHUI
U 3aKOHOB IIPHUPOABI, C CO3JaHMEM HOBBIX INPHHLUIIOB HCCIeIOBaHUN ((HU3MKA, MaTeMaTHKa,
Ouonorusi, xumuss W T.J0.). llpuknanHele HaydHble HccienoBaHusa. HaxoxaeHwe crocoOoB
UCTIONIb30BAaHMSI 3aKOHOB MPUPOABl M HAyYHBIX 3HAHMH, MOJTYYEHHBIX B (PyHIAMEHTaIbHBIX
WCCIICAOBAHUSX U B NMPAKTUYECKOH AEATEIBHOCTH 4dejoBeka. Pa3paboTku Kak mpouecc CO3aHust
HOBOM TEXHMKH, CHCTEM, MaTepHajoB M TexHoioruil. IloaroroBka MOKYMEHTOB Ui BHEAPEHHS B
MPAKTUKY PE3yIbTAaTOB MPUKIAIHBIX HAYYHBIX UCCIEIOBAHUM.

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

Peanuzauusa neneil HaydHBIX MCCIICAOBAHWH Ha OCHOBE METOHOB. MeToJ Kak croco0 IOCTHKEHHS
LIeJIM, [IporpaMMa IOCTPOEHUs! U IIPUMEHEHUs Teopuu. I pynnbl METOOB HayYHBIX HCCIIEIOBaHUM.
OMnupryeckue wucciaeqoBanusi. HakomeHue cuctemaTHueckod uHGOpMandd O TpoLecce.
Hcnonp3yemble MeTOAbI: HAOIIOICHUE, PETHUCTpalus, HW3MEpeHHe, TEeCThl, JKCIEPTHBIN aHau3.
OKclepUMEHTaNIbHBIE Hay4HbIE HCCIENOBaHMA. [3ydueHue CBOMCTB OOBEKTa MO OIpeesieHHON
nporpamme. TeopeTudyeckue HayudHble HccieqoBaHHuA. Pa3paboTka HOBBIX METONOB pEIICHUS
HAy4YHO-TEXHUYECKUX 3az1ad, 000OIeHHS M OOBSCHEHHS SMIIMPUYECKUX M IKCIIEPHUMEHTAIbHBIX
JAHHBIX, BBISBICHUS OOIIMX 3aKOHOMEpHOCTeHl M ux ¢opmanuzamuu. Vcrnomp3oBaHHE METONOB
MOJEJINPOBAHMsI, aHAJIN3a, CUHTE3a, JIOTUYECKUX MOCTPOCHUH (IPEATIONOKEHNS, YMO3aKIIIOUECHNUS),
aHaJoTuM, uaeanusanuu. PanuonanbHas opranuszauus HIP. IIpuHOMNBL CUCTEMHOrO IOAXOAA.
OCHOBHBIE HAaINPaBICHHUSA PALUOHAIBHOTO NPUMEHEHHUS KOMIIBIOTEPHBIX TEXHOJOTHMM B HAyYHBIX
UCCIIEOBAHUSIX.

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

CucteMHBI TOIXOJ B Hay4yHbIX ucciefoBaHusx. COoOp wu mpeaBapuTelbHas 00paboOTKa
HAayYHO-TEXHUYECKOH MHQPOpPMaMH MO TeMe UccieqoBaHus. [lOMCK W3BECTHBIX —pEIICHUH,
U3BECTHBIX METOJOB M CPEICTB, OINpPEACICHHE WX HEIOCTaTKOB M IMPEUIOKEHHE CIIOCOOOB HX
npeonosieTh. MckiroueHne pucka HeHY)KHBIX 3aTpaT BPEMEHHU Ha yKe peuieHHYHo mpobiemy. [Touck
HAay4YHO - TEXHUYECKOTO PEIICHUs, OT-BEYAIOLIETO BBICOKOMY YypOBHIO. OCHOBHBIC HCTOYHHMKH
uHpopmanmu. Hayunele pokymeHtel. [lepBUuHBIE ¥ BTOPHYHBIE HAy4HBIC JIOKYMEHTHI,
OMmyOJIMKOBaHHBIE W HEOMYOJNMKOBaHHBIE HaydHbIe JOKyMeHTBl. OcHOBa cOopa u 00pabOTKH
HayyHO-TeXHUYeckol uH(opmanuu. Ilowck, o3HaKomiieHHWEe, TPOpPabOTKYy JOKYMEHTOB H
cucreMarnzanuio uHpopmanuu. [lowick mo karanoram, pedepaTuBHbIM M OuOIHOTpadUUEeCKUM
W3IaHUSM. ABTOMaTH3anuUsA HpOLETypHI TIOUCKA. Crnenuanu3npoBaHHbIE
MH()OPMAIIMOHHO-TTOUCKOBBIX CHCTEMBI, JJICKTPOHHBIC KaTalord, 0a3sl JaHHBIX, IPOrPaAMMBbI ITOUCKA
B cerix Internet. JlokymeHTambHble, (Qakrorpapuueckue, HHOOPMALUOHHO-IOTHYECKHUE
(MHTEIUIeKTYaJIbHBIE) HH()OPMAIIMOHHO-TTOUCKOBBIE CUCTEMBI.

5. KOMHBIOTeprIe TCXHOJIOTMU B TECOPETUICCKUX UCCICAOBAHUAX.



CocraB U MeTOJBI TEOPETHUECKUX HcclieoBaHUd. OCHOBHAs 3ajjada TEOPETUUECKUX HCCIIETOBAHHM.
Coznmanme Teopum II0 HCCIEAyeMOW TmpoOieMe, BKIIOYAIONIeH OOBSICHEHWE SBICHHUHA C
WCIOJh30BAHUEM MaTeMaTHUYECKOTO arrapara Wil KadecTBEHHBIX mpaBui. O0beM TeOpeTHYeCKHX
WCCICMOBAaHUM.  DTalbl  TEOPETUYECKUX  HCCIENOBaHWM.  3aBUCHUMOCTh 3 (EKTUBHOCTH
TEOPETHUECKUX HCCIICAOBAaHUA OTBBIOPAHHBIX METOJIOB. VI3BecTHBIE OOIIEHAYYHBIE METObI:
abcTparupoBaHue, uaeanusanus, ¢popManu3aius, aHaIu3 U CUHTE3, 0000mmeHns. MareMaTnaeckue
METOJBl: AHAIUTUYECKHE, UHWCJICHHBbIE, ONTHUMH3AIMOHHBIE, BEPOATHOCTHO-CTATUCTHYECKHE.
OBpUCTHYECKAE TIPHEMBI W  METOMABI: WHBEPCHs, YHUBEPCAIBHOCTh, CaMOOOCITyKUBaHHUE,
accollMalliy, aHaloTMH W T.J. Jlormdeckue MeTonbl W TPaBHJIA: YCTAHOBJICHHE HWCTHHHOCTH,
BBISIBJICHHE HEMPOTUBOPEUUBOCTH U T.II. VCnonb30BaHME BHIYUCIUTENBHOM TEXHUKHU B MPOBEACHUU
MareMarnyeckux pacueroB. [IporpammHoe obecrieueHue JJisi JaHHOTO HAIPaBICHHUS UCCIICTOBAHUM.
bubnuorexkn nporpamMMm i YHCICHHOTO aHain3a. buOnmmorekw oOImEro Ha3HAUYEHUS U Y3KO
crenuanu3upoBaHHbie nmakeTsl. Crielnain3upoBaHHbIE CUCTEMBI JUISI MaTeMaTUYeCKUX pPacieToB H
rpadguueckoro MaHUMYJIUPOBAHMS JAHHBIMU W TIPEICTABICHUS PE3yAbTaTOB. J[MamoroBhle CHCTEMBI
MaTeMaTHYeCKUX BBIYUCICHUA C JIEKIApPaTUBHBIMHU SI3BIKAMH, ITO3BOJISIONIMMH (OPMYIUPOBATH
3aJ1auy €CTECTBEHHBIM 00pa30oM. DJICKTPOHHBIEC TAOIUIIBI.

6. KOMHBIOTepHBIe TCXHOJIOTHMH B HAYYHOM 3KCIICPUMCHTC.

3amauu U COCTaB HKCIEPUMEHTATILHBIX MCCIICAOBAHUA. DTalbl SKCIIEPUMEHTAIBHBIX HCCIIEOBAaHUI.
[logroroBuTeNbHBIN dTam, 3Taln 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 YHCiia ONbITOB (M3MepeHuil), Hanboiee
3G GEKTUBHO OXBATHIBAIOIIETO OOJIACTH BO3MOXKHOTO B3aUMOJICHCTBHUS BIHSIOMUX (DAKTOPOB U
o0ecreynBaoIero MoJdydeHUs HX JOCTOBepHOW 3aBuUcHUMOCTH. CpeacTBa MareMaTH4ecKOu
craTucTUKH. OOBIYHBIC M MOJIENIBHBIE SKCIIEPUMEHTANIBHBIC HCCIEN0BaHUSA. 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 (U3NYCCKU
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.

Bupnpl mpencraBieHuss OoibIIMX OOBEMOB HAYyYHO-TEXHHMUYECKUX JaHHBIX. MacCHBBI UYHCIIOBBIX
JTAHHBIX KaK pe3yJbTaT IUCKPETHBIX H3MepeHHMH. Kommiekchl OfHOMEpPHBIX HIM MHOTOMEPHBIX
curHanoB. OOpabOTKa YMCIIOBBIX IaHHBIX B 3aBUCHMOCTHU OT XapakTepa MCCIeIoBaHni. BrlsBieHne
rpyObIx m3MepeHuid. [IpaBmiio Tpex curM. AHaJIM3 CUCTEMaTHYECKUX W CIyYailHBIX 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 nepuoangHocTH. [IpeobdpazoBanus Dypre. Onenka
nepenaroynbix GyHknuid. Knaccudukamnus u uaeHtudukanus curaanoB. O0padoTka MHOTOMEPHBIX
CHTHAJIOB. AHaNM3 W300pakeHHH (PEHTICHOBCKHUX, YJIBTPAa3BYKOBBIX, ONTHYECKHX M T.II.)
Busyanuzamus n300paxeHust ¢ BO3MOKHOCTBIO €T0 KOHTPACTHPOBAHMS M UCIIOJIB30BAHUS LBETOBOM
raMmbl.  M3MepeHus Ha W300pakeHHH (BBIYMCIICHHE Pa3MEpOB, IUIOMIAJCH, MEPUMETPOB U JIp.
XapaKTEepUCTUK 00bEKTOB). DuibTpanus n3o0paxeHus (MONABIECHHE CIyYalHBIX COCTABIISIOLINX).
Crarnueckuii aHau3 H300pakeHus 110 THCTOrpaMMam sipkocTh. Kitaccudukanms n300pakeHusl.

8. OdopMmieHue pe3yabTaToB HaAyYHBIX UCCIICIOBAHMIA.



[Ipomecc u cpeactBa odopmieHUs HaydyHbIX paboT. Oruer, nokiam, crarbs. Cpencrsa
BBIYMCIIMTEIEHON TEXHUKU B 0)OPMIICHUHN PE3yNbTaTOB Hay4YHbIX HccienoBaHuil. [Iporece co3nanus
Hay4YHBIX OKyMeHTOB. IlonroroBka TekcToBoM 4acTu. PopMysbl U crencUMBOIBL. DOpMUpOBaHUE
TabmuI, ¥ uXx rpadudeckoe oroOpaxenue. [loAroToBka WIUTIOCTpanuii B BHJIE CXEM, PUCYHKOB,
4yeprexel, rpagukoB, nuarpamm. [ paMMaTH4ecKuil U JIGKCHUECKUI KOHTPOJIb. IMITIOPT PUCYHKOB H
rpaduveckux H300pakeHUd w3 apyrux cuctem. DopmarupoBaHue JoKyMeHTa. Mcmonb3oBaHue
CIICLMANIBHBIX PEJAKTOPOB JUIS HAyYHBIX JOKyMeHTOB. OOecrieueHHe KOMIUICKCHOTO CO3IaHHs
IOKyMeHTOB. [IpuMeHeHre HHTerpupOBaHHBIX MPOTPAMMHBIX CHCTEM. Mcronb30BaHNE KOMILIEKCOB
B3aUMOCBSI3aHHBIX IPOrpaMM B paMKaxX OIHOM ONEpanyoHHON oOomouku. [umepcpensl u
MYJIBTUMEIUHHBIE CUCTEMBI.

9. ABromaru3anysi pU3MUECKOTO dKCIIEPUMEHTA.

Kommiiekchbl cpeacTB 1 METOJ0B Al yCKOpeHus: cOopa n 00pabOTKH 3KCIEPUMEHTAIBHBIX JaHHBIX,
MHTEHCH(UKAIIMK HMCIOIb30BaHUS JKCIIEPHUMEHTAIBHBIX YCTaHOBOK, MOBBIMECHUS ()(EKTHBHOCTH
pabotel uccnenoBaresied. ABTOMAaTH3MpPOBAHHBIE CUCTEMBI. TpeOoBaHUS K OBICTPOJEHCTBUIO,
Han&KHOCTh, yHH(UKanus, ruOkocTh. KoiiekruBHOe oOcCiyXuBaHWE (PU3NYECKHX YCTAHOBOK.
JnanoroBelii pexuM paboTsl. Cucrema KOHTPOJIS pe3ylbTaTa U3MEpPEHHs B JIOMyCTUMBIX Ipejiesiax.
Pabora B pexxume "peanbHoro macimrtaba Bpemenu" (real-time). CTpyKTypa aBTOMaTM3WpOBaHHON
cucteMbl. Jlatunku u ceHcopsl. V3amepurenbHas anmaparypa. Jluaum nepenauu. YcuneHue crnadbix
curHanoB. IIpeoOpa3oBareneit ananoropoil uHQOpManuu B nudpoByro u HaobOopor. Kanan
nusMepenus. Iatepdetic, conpspkeHne pa3iudHbIX OJIOKOB aBTOMATU3UPOBAHHOHM cucTeMbl ¢ DBM.

10. ABTOMaru3aIys MPON3BOICTBEHHOTO MpoIiecca.

MopaynsHbli  OAXOA B OpraHW3alMd  MPOU3BOACTBEHHOro mponecca. JyOmupyromme
MOZEIMpPYIOIUe CUCTEMBl. D QPEeKTUBHAS CUCTEMa YIPaBICHUS, KOMIIOHOBKA JJIEMEHTOB PyYHOIO
YIIpaBJICHUS, YPOBHU 3alluThl. KOHTpOnb 3TamoB NpOM3BOACTBEHHOrO Ipolecca. Busyanusarus
pe3yabTaToB, Mapkepsl, (uiaru, curnanuzanus. Opranusanus oOMeHa JaHHBIMHU. YYeT M3MEHEHUS
KPUTHYECKHX IapaMeTPOB B JOJATOCPOYHOM Iepuoze. IIpenmyckoBoil aHaanM3 OCHOBHBIX CHCTEM.
ITpumepsl KOHKPETHBIX CHCTEM AaBTOMATH3allMM Ha Ipou3BoiacTBe. OOoraTutenbHble KOMOMHATHI,
NPEeaNpUATHS 110 epepaboTKH He(PTH, 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 (TOIOJIOTHYECKOTO) YPOBHS K
(YHKIIMOHATTLHOMY  (QUITOPUTMUYECKOMY) ©  OT (YHKIMOHAIBHOTO K MapaMeTpUYECKOMY.
3aBUCHMOCTh  pe3ylibTaTa MOICIUPOBAHUS OT aJEKBaTHOCTH HCXOJHOH KOHIENTYaJbHOM
(omucarenbHON) MOJEIH, OT HOJIyYEHHOH CTEereHH MomoOMs ONMMCAHUS PEabHOTO OOBEKTa, dncia
peanu3anuii MO 1 Apyrux ¢akTopoB. IMHUTAIIMOHHAS MOJEIB, peaan3yeMas Kak Ha 0a3e CpeicTB
BBIYHCIIUTENILHON TEXHUKH, TaK U UCIIONB3Yysl PEalbHYI0 4acTh 0ObekTa. VMHTannoHHas cucrema.
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 SKCILTyaTalluy MOJICIIH.

12. B3aumogpeiicTBre HCCae0BaTebCKUX U MPON3BOICTBEHHBIX CHCTEM.

Cuctembl IUCTAaHIMOHHOTO yrpaBieHus. [I0TOKH BXOJHBIX M OOCITY>KEHHBIX 3allPOCOB. YIaJCHHBIC
NOJIB30BATENIN M ylaJleHHble TnpuOopel. DuiubTp BXOAHBIX 3ampocoB. Odepenb 3ampocos.
AyTeHTH(]UKays Toib3oBareneld. PacmpeneneHHoe XpaHEHHE ITaHHBIX. ABTOMAaTH3MPOBAHHBIC
cucTeMbl ¢ 0oOpaTHOW cBsi3blo. Ponb kaHana w3MepeHus B (GopMupoBaHHHM 0OpaTHOW CBsi3U. Poib
cpencTB 0OpabOTKH 3arpocoB B (YHKIIMOHHPOBAHUU 00paTHOH cBs3H. [IpuMeps! cucteM ¢ oOpaTHoit
CBSI3BI0, MO/IJICP)KAHUE 3HAYCHHS ITapaMETPOB Ha 33JJaHHOM YPOBHE, CAMOPETYJISILIUSL.

13. CoBpeMeHHbIE BRIUNCIUTEIbHBIE IPOTPAMMHBIE KOMITIEKCHI.



Komrmiekchl Ha OCHOBE MAakKpoCpel SI3BIKOB  NPOrPAMMHUPOBAHUS,  HCIOJIB3YIOIIUE  Y3KO
CIELMATN3UPOBAaHHbIE IAKEThl, OPHEHTHPOBAHHbIE HA pEIIEHHE OINpPEIeJCHHOrO Kiacca 3ajad.
Fortran m maker NAG. Crenuanu3upoBaHHbIE CHUCTEMBl Ui MaTeMaTHYECKUX pPAaciyeToB U
rpagUyecKoro MaHUIYJIMpPOBAaHHMA JAaHHBIMM M TPEACTaBIEHHS pe3yibTartoB. Ipaduueckoe
npezacraBinenne auddepeHuaibHbIX ypaBHeHUd B nporpamme Phaser. Cratuctiueckuii aHanus B
nporpamme Statistica.

JlnanoroBble CUCTEMBI MAaTEMaTH4ECKUX BBIYMCICHUH ¢ AEKIapaTUBHBIMU S3bIKAMHU, TO3BOJISIONIMMU
(bopMynHpoBaTh 3a/1a4M €CTECTBEHHBIM 00pa3oM. Beruncnenns B makere MathCAD. Iporpammuas
cpena Matlab. TIlaker Mathematica. Tabnuunble mpoueccopel. PacdeTbl ¢ JaHHBIMY,
npeacTasieH-HBIMU B TabnmnyHo#i Gopme. IIporpammer Lotus 1-2-3 u MS Excel.

14. UnxenepHas rpaduka.

Kputepun BbIOOpa mnporpamMm [y uHXeHepHOH rpaduku. CraHgapTel W CTaHAAPTU3ALUS.
[Mporpamma AutoCAD. Bo3moxnoctu, unHTterpamus. @opmar (aiioB, KOHBepTalusi B Jpyrue
¢opmarel. KonBepraumsi emmnun. Ilporpamma Ascon Kommac. IlpemmymiecTBa m HeZOCTaTKH.
Tpexmeproe monenuposanue. [lognepxka popmaroB. UMIOpT/sKCIOPT JaHHBIX.

15. CAD/CAM-rexnonorun. MHxeHEepHBIN aHAIN3.

CAD/CAM-texnonoruu. OcHOBHBIE 3Tamnbl npoektupoBaHus. [loctanoBka 3ajgaun. HauanbHble
ycioBus. OTHOMEpHBIN, OBYMEpPHBIA M TpexMepHbI pacuer. IlocTpoeHne reoMeTpuu 3ajauul.
LenbHble W AMCKpETHBIE 3MeMEHTHl. PacdeTrHas cerka. BpiOop Tuma sideek M MX JOCTATOYHOTO
konuuectBa. [IpeaBapurensHas 0OpaboTka JaHHBIX (preprocessing), BHIOOP aJITOPUTMOB PEICHHS.
Pemarenu (solvers). Urepaunn u cxomumocts. [loctnpoueccopsr (postprocessor). Busyanuzamnus
naHHbIX. [IpoBepka momy4yeHHbIX pe3ynbTaToB. [Iporpammusiii komiuieke Ansys. Kommneke Star-CD.
[Ipumepsl MoAETHPOBAaHUS KIACCUIECKUX 3aad.

16. HpaKTI/I‘leCKOG MPUMCHCHUC KOMIIBFOTCPHBIX TEXHOJIOTHUI B HAaYKC U IPpOU3BOACTBC.

[IpesenTanus mocieqoBaTeNbHBIX ATANOB PEILICHUS 3aJa4 TEIUIO- 1 MaccOlepeHoca, JaMUHAPHBIX U
TypOyJICHTHBIX TEUEHUH, TMHAMUKH U TIPOYHOCTH, B cpefax Ansys u Star-CD.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1

. Jleun B.W., Ucropus nadopmanmonusix texnonoruii, BUHOM. Jlaboparopus 3HaHMIA,

UnTepuer-ynusepcurer napopmanuonHsix texnonoruii - UHTYUT.py, 2007

2
3

. bycnenko H.I1. MonenupoBanue cioxsbix cucteM M.: Hayka, 1968. — 356 ctp.
. lllennon P. UmuTanmoHHoe MOJAEIUPOBAHUE CUCTEM: UCKYCCTBO U Hayka. — M.: Mup, 1978. — 418c.

JomnonHurenbpHas auTeparypa

1
2

c
3

. Maxkcumeit 1. B. Umutaninonnoe monenupoBanue Ha O9BM — M.: Pagmo u cBsa3b. 1988 — 232 c.
. Pynakos, CadonoB, OOpaboTka curHaioB u n3odpaxenuit B Matlab 5.x, Auanor-Mudwu, 2000, 416

. Toncanec P., Byac P., Onmunc C. LHudpoas odpadboTka nzobpaxenwii B cpene MATLAB. — M.:

Texnocdepa, 2006. - 616 ctp.
4. MaprteiHoB H., IBanoB A., MATLAB 5.X Briuucnenus, Bu3yanu3anus, IporpaMMUpPOBaHUE,
Kymun-O6pas, 2000, 336 c.

5

. byteipun [1.A., BacekoBckas T.A. ABromatnzanus GU3NYECKUX UCCIIEAOBAHUN U SKCIIEPUMEHTA. —

M.: MBU, 2007. -256 c.



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

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

2. http://www.edu.ru — ¢penepanpabIil TOpTan «Poccuiickoe oOpa3zoBaHue.

3. http://benran.ru —6ubnuoreka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazieMun Hayk.

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

5. http://ufn.ru/ «Ycnexu ¢pu3zndeckux HayK» 0030pHI MO aKTyaIbHBIM (PU3NYECKUM IpodieMam.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Skype, Zoom

Ha nek1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIHbBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALIUIO
npeseHTaunii. Mcnons3oBanue ¢aiinos (B popmare pdf), cogepraiux Bu3yaabHbI MaTepral 1Jis
JeKIMH B BUJIE MPE3EHTALNi, a TaKXKe IPU HEOOXOIAUMOCTH CIIELHaTN3NPOBAHHBIX HAYYHBIX
pedepupyembix xypHanoB: poccuiickux (YOH, XKOT®, nucema B dKOTO, Dusnka TBep0TrO 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 U KOPPEKLNH 3HaHUH 00ydaromuecs: MOTYT MCIIOIb30BaTh KOMIIBIOTEPHOE TECTUPOBAHNUE, B
TOM YHCJI€ Ha TIOpTaje WWW.i-eXam.ru.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

W3yyenne nucumruimHbl "KoMIbIOTEpHBIE TEXHOJNOTMHM B HayKe W TPOW3BOACTBE" MPEAIoaract
OCBOGHHME MAaTCpPHAIOB JICKIWI, CHCTEMAaTHYECKyl0 paboTy CTyAEHTOB B XOJ€ IPOBEACHHS
CEMUHApPCKUX 3aHATHH, PEIICHWE KOHTPOJBHBIX M TECTOBBIX 3aJaHU, BBIOJHEHUE 3aJaHUN JUIS
CaMOCTOSITEIbHOU PabOTHI.

Ha nexnmsx packpbIBaroTCsi OCHOBHBIE BOIIPOCHI B pAMKaX pacCMaTpHBaeMOM TEMbI, CTABATCS aKI[CHTHI
Ha HauOoJsiee CIIOKHBIX MOJIOKEHHMSAX H3y4aeMOro marepuana. Marepuaibl JICKIIMH HCIOIb3YIOTCS
CTYACHTAaMH JUISI IOATOTOBKH K CEMHHAPCKUM 3aHSATHSIM.

Llenpl0 CEMHMHApPCKOTO 3aHATHS SIBISETCS PACCMOTPEHHE OCHOBHBIX W HamOoiee MpPOOIEeMHBIX
BOIIPOCOB B PaMKaxX TEMbl 3aHATHs, KOHTPOJb 32 CTENCHBIO YCBOCHHUS CTYACHTAMH IPOWIEHHOTO
Marepualia U XOJIOM BBINIOJHEHUSI WMH 3aJaHUil caMOCTOsTeNbHOW paboTel. B Xome ceMuHapcKux
3aHATUH 3aKpEIUIAIOTCS YMEHHMS W HaBbIKM pabOTBHl CO CHEUHAIM3UPOBAHHBIM IPOTPAMMHBIM
obecrieueHreM. 3aHATHS IPEAIOIAraloT BHIIOJIHEHHE TECTOBBIX M PACUSTHBIX 3aJaHUH.

3agaHus JUIS CaMOCTOSITENIBHOM PabOoThl MPELyCMOTPEHbI ISl 3aKPEIUICHUSI U PAaCIIMPEHUs] 3HAHMH,
YMEHUWI ¥ HaBBIKOB, IPUOOPETEHHBIX B pE3yJbTare M3yYCHHs TUCHUIUIMHBI. 3aTaHUs BBITOTHIIOTCS
CTY/ICHTAaMHU B THICbMEHHOM BH/JIE BO BHEAYAUTOPHOE BPEMSI.

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

B pasgene 1 oOpaTuTh BHMMaHHME Ha OCHOBBI COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJNOTMH M HX
MPAaKTUYECKYI0 peaju3alii0 ¢ [PUMEHEHHEM MPOrpaMMHO-TEXHHYECKHX KoMIuiekcoB. Cremyer
U3YYUTh BOIPOCHI TMOBBIMIEHHS YpOBHA 3(P(eKTHBHOCTH pabOT B HayKe M INPOU3BOACTBE 3a CUET
BHEAPEHHsI KOMIIBIOTEPHBIX TexHoNoruil. Heobxoaumo pa3odparbes B CyTH, LESIX, 3aa4ax U METOIaxX
HAay4YHBIX MCCIICIOBAHUI A1 (OPMHUPOBAHMS CHUCTEMHOIO MOAXOJA. YIENUTh BHUMaHHE BHIAM
HAy4YHO-TEXHUYECKOM WMH(pOpPMaLMKM M €€ POJIM B OpraHu3alld HayYHOTO WJIM IMPOW3BOJICTBEHHOIO
mpolecca.



B pazzene 2 oOpaTUTh BHUMaHHE HA OCHOBHBIC BH/bI IPOTPAMMHOIO OOeCTeueHHs ISl TPOBEACHHS
TEOPETHUYECKUX M OKCHEPUMEHTAIBHBIX HccienoBanuil. HeoOXxoguMo MOHUMATh 3aBUCHMOCTH
3(p(PEKTUBHOCTH HCCIIEOBAHUM OT BHIOPAHHBIX METOJOB U HX PEaJIM3aLUM B PaMKaxX KOHKPETHOTO
nporpaMMHOro npoaykra. Cieayer MCHonb30BaTh 3HaHUS U3 1 paszgena ajis pa3paOOTKH MpOrpamm
OKCIIEPUMEHTAIbHBIX ¥ TEOPeTHMYECKHX HCCIEeIOBAaHHWH, CTpeMsChb K MEHbLIIEMy O00beMy U
TPYIOEMKOCTH pPalOT, YIPOIICHUIO 3KCIIEpUMEHTa Oe3 TOTepU TOYHOCTH M JOCTOBEPHOCTHU
pesynsraroB. Oco0oe BHHMaHHE YAEIUTh MOJAEIMPOBAHHUIO OOBEKTOB M IIPOLECCOB B HAyYHOM
skcniepuMenTe. OBnaseTh HaBBIKAMH MPABUIIBHOTO 0(OPMIICHHS PE3YJBTaTOB UCCIICAOBAHHA.

B pazzene 3 oOpaTuTh BHUMaHNE Ha OCHOBHbIE BOIIPOCHI, CBSI3aHHBIE C aBTOMATH3alNel SKCIIepUMEHTa
U MPOU3BOACTBEHHBIX MpOIeccOB. Pa3o0parbes B CTPYKType U COCTaBE aBTOMAaTU3MPOBAHHBIX CUCTEM
ynpasnenus. OOpaTute BHUMaHue Ha ocobeHHOoCTH npoekTupoBanus ACY TII amst pa3nudHbIX 3aaad.
Heo0xonrMo 03HAaKOMHUTBCS C IPOrPaMMHBIM O0ECIIEUCHHUEM sl IPOCKTUPOBAHMS U MOAEIUPOBAHUS
CHCTEM YIpABJICHHs, YMETh MHTEIPHPOBATh CUCTEMY YIPABIEHHsS B COCTaB (PM3NYECKOH yCTAaHOBKU.
Crenyer U3y4uTh NPUHIUIIBI MOACIHPOBAHUS CIIOXKHBIX aBTOMATU3UPOBAHHBIX CHCTEM.

B pazmene 4 oOpaTUTh BHMMAaHHE Ha JTamnbl HHXXKEHEpHOro aHanu3a. CreqyeT O3HAaKOMUTBCS C
IPOrpaMMHBIM 00eCIIeYeHHEM JUI IPOBEACHUS NH)XCHEPHOTO aHajIu3a U MPOrpaMMaMy MHKEHEPHON
rpa¢uku. HeoOXonnmo 3HaTh NPUHLHMIBI MOCTPOSHHSI MOAEJEH, BbIOOpAa HadalbHBIX M TPAHUYHBIX
YCJIOBUM, BEIUMCIIEHUS [1apaMETPOB MOJIEJIEN B paMKaX KOHKPETHBIX IIPOrPaMMHBIX IPOJYKTOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
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

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Cnocoben (hopMynupoBarh eI U
3aJ1a4d MCCIICA0BAHNUS, BEIOUPATh KPUTCPUH
OLICHKH, BBISBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.2 Cnocoben cocTaBisiTh OOLIMA TIaH PabOTHI 1O
3aJJaHHOW TeMe, MpeAjararb METOAbl HCCIIENOBaHUS U
CH0CO0bI 00paboTku PE3YyNbTaToB, MPOBOJUTH
HCCIIEOBAaHMS 110 COINIACOBAHHOMY C PYKOBOJHMTEJIEM ILIaHY,
MIPE/ICTABIISATH MOJTYYCHHBIC PE3YIbTaThI

OIIK-1.3 Biageer cHCTEMAaTHYECKMMM 3HAHUSAMH 110
HaNPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSIMHU T10
BBIOPAaHHOW  HAmNpPaBIEHHOCTH TIOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU TMIPOBEICHUSI HAYYHO- MCCIIEOBATEILCKUX paboT
10 IPEAJIOKEHHON TeME

[IK-1 CriocoGeH K cO3AaHUI0 TEOPETUIECKUX U
MaTreMaTH4ecKuX Mojielieli B 001acT sIepHON
(U3UKH U TEXHOJIOTUH

[IK-1.3 Bnageer HaBblkKaMH pPabOTBl C COBPEMEHHBIMH
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU

[1IK-2 T'0TOB pUMEHSATh METO/IbI HCCIIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIIEPHOH PU3HKH U
TEXHOJIOTUHI

[IK-2.1 3naeT MeToABI HCCIENOBAaHUS U pacyeTa MpoLEecCoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAaX M
yCTpoicTBaxX B 00IaCTH SJIEPHOH (PU3UKH U TEXHOIOTHIA

[IK-2.2 YmMmeer paccuuThiBaTh M MPOBOJUTH HCCIEIOBAHHS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (DHU3NYECKUX
YCTaHOBKaX M YCTpPOMCTBaxX B 00JacTu siiepHON (pU3MKH U
TEXHOJIOTUHI

[1K-2.3 Bnaneer HaBbIKAMU UCIIOJIb30BaHUS
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHUKIAIHBIX
IpOrpaMM MpHU NPOEKTUPOBAHUM U pacyeTe YCTPOWUCTB WM
00beKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
MpeMETHOM 0bmacTu

[IK-2.4 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
MPOBOJUTH HAayYHBIE MCCIEIOBAHUS CAMOCTOSTEIBHO WIN B
COCTaBe HAyYHOTO KOJIJIEKTUBA

I1K-3 CnocobOeH 00bEKTUBHO OLIEHUTH
npearaeMoe PelieHNue Win MPOEKT 110
OTHOIICHHIO K COBPEMECHHOMY MHUPOBOMY
YPOBHIO, TIOJITOTOBUTH IKCIIEPTHOE 3AKIIFOUCHHE

[IK-3.1 3Haer coBpeMEHHBII YpOBEHb Pa3BUTHSI HayKH W
TEXHOJIOTUH, MpodecCHOHANbHBIE TMPOOJIeMbl B  CBOEH
MpEeaMETHOM obnacTu

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHust IUCHUIUTHHBI « KOMIIBIOTEpHBIE TEXHOIOTHHU B HAyKe U IIPOM3BOACTBE» 00yUaronuics

JIOJDKEH

3HAThb:




* OCHOBHBIC TOHATHS O KOMIIBIOTEPHBIX TEXHOJIOTHUSX, UX (DYHKIIUH, IPAKTUIECKOE IPUMEHEHHE;
. crocoObl MoBbIIEHHS d(PHEKTUBHOCTH ¥ PE3yJIBTaTUBHOCTH HAyYHOH W TPOU3BOACTBEHHOM
NEeATeIIbHOCTH;
* OCHOBHBIC BH/Ibl HAYYHBIX UCCIICIOBAHHIA, CIIOCOOBI OpraHU3aIMy HAYYHBIX UCCIICIOBAHMIA;
* OCHOBHBIC METOIbl HayYHbBIX MCCIECIOBAHUN M NPUHIUIBI CUCTEMHOTO MOJAXO0/a MPH OpraHU3aluu
HayYHBIX MCCIICIOBaHUN;
* METOJbI U HHCTPYMEHTHI 00pab0TKH HAyYHO-TEXHUIECKON HH(pOpMAIINY;
. METOJbI M CpeACcTBa (PU3MUYSCKOTO W MaTeMaTHYeCKOTO MOJCIHMPOBAHUS, a TaKkKe OCHOBBI
BBIYHMCIIMTEJILHOTO SKCIIEPUMEHTA;
* OCHOBBI CTaTHCTHKH, TEOPUH OIIUOOK U TEOPUH HA/IC)KHOCTH;
* OCHOBBI aBTOMAaTHKH U CPEJICTB N3MEPUTEIBHON anmaparypsl;
* cpeactBa cozganus uHxeHepHoii rpaduku, CAD/CAM — cuctembl ¥ IPUHLUI UX PaOOTHI.

yMeThb:
*  opraHu3oBath Y(PPEKTUBHBIN IMKI HAyYHBIX HCCIIENOBAHWHA HJIM TPOU3BOICTBEHHYIO IICTIOUKY,
BOBJICKAs B MPOLIECC BHINOIHEHUS KOMIBIOTEPHBIE TEXHOJIOTHH;
. NPOBOAUTHh (U3MYECKOe W MaTeMaTHYecKoe MOJCIMPOBAHUE IIOCTABICHHBIX 3a7ad |
KOHTPOJIHMPOBATh JTOCTOBEPHOCTH MOITY4aeMbIX JaHHbIX;
* ABTOMAaTHU3MPOBATH IKCIIEPUMEHT WM MPOU3BOACTBEHHBIN MPOIIECC, UCTIONB3YSI METOBI U CPEACTBA
KOMITbIOTEPHBIX TEXHOJIOTHIA;
*  0(hOpMHUTH pe3yNIbTaThl HAYYHO-TEXHUYECKOW HIIM MPOU3BOACTBCHHOW AEATEIBHOCTH, MCIIOIb3YS
KOMIIbIOTEPHBIE TEXHOJIOTHH.

BJIA/1eTh:
. HaBbIKAMH PadOThl ¢ O(UCHBIM MPOrPaMMHBIM OOeclieYeHUEeM, MPOrpaMMaMH CO3/IaHUS
WH)KCHEPHOH rpaduKH, mporpaMMamMu (PU3NIECKOT0 U MaTeMaTHIeCKOr0 MOJCTHPOBAHHS;
* HaBBIKaMH [IPOrPaMMHPOBAHMS B paMKax clieruain3upoBanHoro I10;
* [pHEeMaM{ HHTEPIPETANH PE3YJIBTaTOB UCCIIENOBAHUNA U X BepU(UKAIINY;
* HaBBIKAMH CaMOCTOSTEIbHON PabOThI, CAaMOOPTraHU3ALMK U OPTraHW3AIMH BBIIIOJTHEHHS TOPYYEHHH.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texymuil 1 UTOrOBBIA KOHTPOJIb 3HAHUM CTYACHTOB:

- IOCEUIAEMOCTb JIEKIINM, CEMUHAPCKUX U IPAKTUYECKUX 3aHATHN
- aKTUBHOCTb Ha BCEX BUJAX 3aHATUI

- BBIIIOJIHEHUE UHUBUYaJIbHBIX 3alaHUH

- BBIIIOJTHEHUE TPEX KOHTPOJIBHBIX MIPOMEKYTOUHBIX PaboT

- cljaya 3a4era I10 IPEeJIOKEHHBIM BOIIPOCaM.

BOITPOCBI KOHTPOJIbHbLIX PABOT

Kourponbnass Nel. «KommbtotepHbie TexHonmorun. OcHoBHbIE TOHATHS. Hayka kak o0OBEKT
KOMITBIOTEPU3aLIUI

Bapnanr 1.

1. Kak KoMIbIOTEpHbIE TEXHOJOTHH MOBBIIAIOT YpOBeHb 3()(HEKTUBHOCTH PabOT B cileayromeit
curyanuu: «[logroroBka pedepara Ha 3aJaHHYIO TeMy» (TIepeYUCIUTh He Ooliee 5 MyHKTOB)?

2. TlpuBeaure npumepsl QyHIAMEHTATBHBIX HAYYHBIX MCCIeI0OBaHNH (HE Oonee 3 MyHKTOB)

Bapuanr 2.

1. Kak KOMIbIOTEpHbIE TEXHOJOTHH MOBBIIAIOT YpOBeHb 3()(HEKTUBHOCTH PabOT B cieayromeit
curyanuu: «Iloctpoenue rpaduka (yHKIMK TO 3agaHHON Qopmyne» (mepednciuTs He Oonee 5
MyHKTOB)?

2. IlpuBeauTe MpUMEpPHI NPUKIAHBIX HAYYHBIX UCCIICNOBaHMI (He Ooee 3 MyHKTOB)

BapuanT 3

1. Kak KoMIbIOTEpHbIE TEXHOJOTHH MOBBIIAIOT YpOBeHb 3()(HEKTUBHOCTH PabOT B cieayromeit
curyanuu: «[Ipon3BOACTBO 4aCOBBIX MEXaHU3MOBY (IIEPEUHUCIUTD HE OoJiee 5 MyHKTOB)?

2. TlpuBeaure mpuMephl HAYYHBIX pa3paboTok (He Oosee 3 MyHKTOB)
Bapuant 4



1. Kak KOMIBIOTEPHBIC TEXHOJOTHH MOBHIIMIAIOT YpPOBeHb 3(H(HEKTUBHOCTH PabOT B CICTYIONICH
curyaru: «[IpoBeeHne OMHAKOBBIX YKCIIEPUMEHTOB B JIByX pa3HbIX Jaboparopusx» (NepeUHCIUTh
He 0osee 5 MyHKTOB)?

2. llpuBeaure npuMepsl SMIMPUUIECKUX METOJOB HAyUHBIX HCCIe0BaHuH (He Oonee 3 MyHKTOB)
BapuanT 5

1. Kak KOMIbIOTEpHbIE TEXHOJOTHH IMOBHIIAIOT YpOBeHb 3()(HEKTUBHOCTH PabOT B cileayromeit
curyanuu: «CocTaBlieHUE ITPOTHO3a TIOTOJIbD» (IIEPEYUCIUTh He OoJiee 5 MyHKTOB)?

2. IlpuBeauTe MpUMEPHI HIKCIIEPUMEHTAIBHBIX METOIOB HAYYHbIX HCCIIEA0BaHuil (He 6osiee 3 MyHKTOB)
BapuanT 6

1. Kak KOMMBIOTEpHBIE TEXHOJOTHH MOBBIMIAIOT YpOBeHb 3(D(HEKTUBHOCTH pabOT B cIeayroIIei
curyauuun: «M3mepenue paananoHHOTo (oHay (epedncinuTs He 6osee 5 MyHKTOB)?

2. llpuBeaure npuMepsl TCOPETUYECKUX METOIOB HAYUHBIX UCCIIeAOBaHMi (He Oosee 3 MyHKTOB)

Kontponenas Ne2. «lIporpaMMHOEe OOeCIieYeHHE TEOPETUYECKUX WM IKCIICPUMEHTAIBHBIX HAyYHBIX
HCCIeq0BaHUI.

Bapuanr 1

1. TIlepeunciute THNBI HPUKIATHOTO MPOTPAMMHOrO oOecreueHHs, HeoOXomuMble Ui pacuera
CPEIHEeTOI0BOM TeMITepaTyphbl BO3IyXa MO SKEITHEBHBIM HAOIIOICHHSIM.

2. B yem pa3HuIa MeXay OOBIYHBIMH U MOJCIIBHBIMH IKCIIEPUMEHTAIBHBIMU UCCIICIOBAHUSIMU?
BapuanT 2

1. Tlepeuncnure THUIBI MPUKIATHOTO TPOTPAMMHOTO OOECHEYCHHUS, HEOOXOAMMBIC JUIS TOCTPOCHHUS
rpaduka GyHKIIUH 110 SMIHUPUIECKOl hopmyre.

2. Maiite onpeneneHne MaTeMaTudecKol MOJIEITH
BapuanT 3

1. TIlepeuncnute THIBI HPUKIATHOTO HMPOTPAMMHOrO oOecreueHHs, HeoOXomuMble Ui pacuera
IJIOTHOCTH KUJKOCTH IIPH €€ HEPAaBHOMEPHOM Harpese.

2. Kparko nepeyncinTe OCHOBHBIE 3TAIlbl SKCIIEPUMEHTAIBHBIX HCCIET0BAaHUI

Bapuant 4

1. IlepeurcnuTe TUIBI MPUKIATHOTO IPOrPAMMHOTO 0OecIiedeHus, HEOOXOUMBIE AJIsi CAMBOJIBHOTO U
YHCJICHHOI'O pacyeTa ONpeAEIeHHbIX HHTEIPaJIOB.

2. Kparko nepedncinure OCHOBHbIE 3Tallbl TEOPETUUECKUX HCCIIE0BAHUH.

Bapuant 5

1. Ilepeuncnure THUIBI NMPUKIATHOTO MPOrPAMMHOTO OOECIeueHHs, HEOOXOAMMBIC ATl CO3/IaHHS
KOHCTPYKTOPCKON JOKYMEHTAuU

2.  Kparko mnepeuncnure KaTeropud HNPOrPaMMHOIO oOOecredyeHus: HeOOXOAMMOTo B HAy4YHOM
JeSITeIbHOCTU

BapuanT 6

1. Tlepeuncnute THUIBI NPUKIATHOTO NMPOrPaAaMMHOIO OOecreueHHs, HEeOOXOAMMBIE Ul HalHCaHMS
Hay4YHO-TEXHHYECKOTO OTUYETA.

2. KpaTKO OEPCUUCIIUTC OCHOBHBIC OTAIlbL O6pa6OTKI/I PE3YJIbTATOB HAYUYHBIX I/ICCJIGI[OBaHI/Iﬁ

KOHTpOJ’IBHaH Ne3, «ABTOMaTI/ISaL[I/Iﬂ OKCIICPUMCHTA U Ha4YaJla MTHKCHCPHOT'O aHAJIN3a».

Bapuanrt 1

1. OnummTe CTPYKTYpy MPOLECCOB MPOEKTUPOBaHUA. PackpoiiTe CMBICIT KaX/I0TO JTara.

2. Omnwumure npunuun padorsr ACY TII ¢ o6patHoii cBA3BIO.

BapuanT 2

1. Ilepeuncnute HanboIEE NEPCIEKTUBHBIE TEXHOJIOTHH aBTOMAaTHYECKOTO MPOEKTUPOBAHHUS.

2. PacnummTe OCHOBHBIE DTallbl MAareMaTu4CCKOro MOACIUPOBAHUA IIpU TIOMOINW IIpOrpamMm
HWH)XCHCPHOI'O aHain3a

BapuanT 3



1. IlepenmaiiTe CMBICT CKBO3HOM TEXHOJIOTHH aBTOMATUYECKOTO TPOESKTUPOBAHMS.

2. Kak Buz 1 pa3Mep CeTKU B IPOrpaMMax MHKEHEPHOIO aHaJIW3a BIUAIOT HA TOYHOCTh BBIYMCICHUN?
Bapuant 4

1. IlpeumymiecTBa U HEAOCTATKU NapajlIeIbHOIO IPOEKTUPOBAHMSL.

2. Kak BIuAIOT Ha TOYHOCThb BBIYMCICHUM B IpOrpaMMax HH)KEHEPHOIO aHajiu3a pPa3MEpHOCThb
pPacyeToB U KOJMYECTBO UTEPALHii?

BapuanT 5
1. Packpoiite nonstue CALLS TexHOnOrnii aBTOMaTH4€CcKOro NpOeKTHPOBAHUS
2. 3adeM Npu NPOBEACHUH YHCICHHOTO MOJCINPOBAHMS HEOOXOAUMBI IPaHUYHBIE yCIOBHA?

BapuanT 6
1. Haiite onpenenenne ACY TII. Ilepeunciure ocHoBHBIE cocTaBHbIe yacTu ACY TIIL.
2. UYro Takoe TexHoJMOornYecKuii rmpouecc. [IpuBennure kmaccupuKannio TEXHOIOTHIESCKUX MTPOIIECCOB

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1. Tonsitue napopManroHHON TexHoNOTHH. KoMIbloTepHbie TexHONMOTUN. OYHKIIMA KOMIIBIOTEPHBIX
TEXHOJIOTHH.

2. llenn Hay4HBIX HCCleNOBaHWM. PaszneneHne Hay4HBIX HCCIEIOBaHWM IO LETEBOMY HA3HAUYEHUIO.
I'pynmsl METOIOB HAyYHBIX UCCIIEIOBAHUM.

3. DMmupudecKue uccieoBanua. MeToibl SMIUPUIECKUX UCCIET0BaHUH.
4. DxcrniepuMeHTaJIbHbIe HAyYHbIE UCCIIeOBaHN. MeTOoAbl SKCTIEpUMEHTaIbHBIX UCCIEI0BaHUM.
5. OcHOBHbBIE NCTOYHHUKH HH(MOpMAIU. Buibl HAyYHO-TEXHHUYECKOH JIOKYMEHTAIIHH.

6. CoctaB W METOABl TEOPETUYECKUX HCCIENOBAHMIA. OTambl TEOPETUUYECKUX HCCIEIOBAHUM.
[Iporpammuoe obecnieueHre a1l JTaHHOTO HaIlPaBJICHUS UCCIIETOBAHHA.

7. 3amauu ¥ cOCTaB HKCIIEPUMEHTAIBHBIX NCCIICAOBAHHUNA. JTalbl SKCIEPUMEHTAIbHBIX UCCICAOBAHUM.
Mertoxn MozpenupoBaHus OOBEKTOB U MPOLIECCOB B HAYYHOM SKCIIEPHMEHTE.

8. Drambl 00pabOTKH Pe3ylbTaTOB HAYYHBIX HCCIICIOBAHUH.
9. O6paboTka OAHOMEPHBIX CUTHAJIOB.

10. Cpencrsa BBIYHCIUTEIBHON TEXHUKH B OQOPMIICHHN PE3YJIBTATOB HAYYHBIX MCCIICIOBAHUN. DTaIbl
CO3JIaHMsI HAYYHBIX JOKYMEHTOB.

11. ABTOMaTH3MpPOBAHHBIE CUCTEMBI: CBOIICTBA, TPEOOBAHMS.

12. CtpyKTypa aBTOMaTU3UPOBAHHOM CUCTEMBI.

13. ABromMaru3anus NPOU3BOACTBEHHOIO MpoLecca.

14. UmuTanmoHHas MOJIEIb U MMHTAIIMOHHASA CHCTEMA.

15. CucreMbl AUCTaHIMOHHOTO YIIPABICHHS UCCIICAOBATEIBLCKUMH CUCTEMaMHU.
16. MHOrOmoIb30BaTENbCKUE YIAJIEHHBIE CUCTEMBI.

17. ABTOMaTU3UpPOBaHHBIE CUCTEMBI C OOPaTHOM CBSI3bIO.

18. CoBpeMeHHBIEC BEIYUCIUTENbHBIC TPOrPAMMHBIE KOMILIEKCHI.

19. TIporpammsl AJist MH>KeHepHOU Tpaduku. BosmokHOCTH, 0COOEHHOCTH.
20. MnxenepHbiii ananu3. OCHOBHbIE (pU3HUYECKUE TAPAMETPHI.

21. Bnusnue napamerpoB CAD-cucTeMbl Ha TOYHOCTB pacyerTa.

[Tpumepsl 3aaau 11 AuddepeHIrpoBaHHOTO 3a4eTa MPeACTaBICHbl B IPUKPETIIICHHOM (haiie.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. TeopeTnueckre HayyHbIE HCCIEIOBaHUSA. METOABI TEOPETHUECKUX UCCIEIOBAHMUM.
2. O6paboTKa MHOTOMEPHBIX CUTHAJIOB.

3. O dheKkTUBHOCTD IKCIEPUMEHTAIBHBIX UCCIEIOBAHUN CIIOKHBIX CUCTEM.

4. MHOTonoi1b30BaTeNIbCKUE YIAICHHBIE CUCTEMBI.

5. DTanbl HHKEHEPHOTO aHaJIH3a.



Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHATHh IOIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISAETCSA CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELLICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENbHO 4 Oayyia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 0ajim - BBICTABISAETCS CTYIEHTY, KOTOPHIH HE 3HAaeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKAX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[lpu mpoBenennu nuddepeHIMPOBAaHHOTO 3adeTa CTYASHTY mnpenocTasisercs 35-50 MUHYT Ha
MOATOTOBKY OTBETA 110 BHIOpAaHHOHN TeMe U pelieHuto 3aaaun. OTBeT cTyaenta AnuTcs 15-25 MuHyT.
JuddepeHMpoBaHHBIN 3a4€T CTABUTCS 110 UTOTaM TEKYILEH yCIIeBaeMOCTH, OTBETOB HAa KOHTPOJIbHBIC
BOIIPOCHI ¥ PEILIEHUs] KOHTPOJIbHOM 3a1a4H.

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3auyera OOydaromuecss MOTYT —II0JIb30BaTbCs
pOrpaMMOX JUCUMUILIMHBI, CIPABOYHOW JIMTEPATYPOH, BBIYMCIHUTEIBHOM TEXHUKOW, W CBOMMH
KOHCIIEKTaMH.



