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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

(bOpMI/IpOBaHI/Ie COBPCMCHHBIX (I)YHI[aMCHTaJ'IBHBIX 3HAHUH O MNPUMCHCHUN KOMIIBIOTCPHBIX TEXHOJIOTHI
B HAyYHBIX UCCJICAOBAHUIX.

3agauu AU CHUILIHHBI

- JlaTh TIPEJCTaBICHUE O KOMITBIOTEPHBIX TEXHOJIOTHSX B OOIIEM BHJIE M O HayKe Kak OObeKTe
KOMIIBIOTEpU3AIUY;

- 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;

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

- 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

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
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 CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1€l Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YIbTaT KaXkIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 NmeeT npeacTaBiIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.2 CrnocobeH cocTaBiATh OO TuIaH paboTHI MO
3aJaHHOW TeMe, TMpeJlaraTb METOAbl HCCICIOBaHHSI U
OIIK-1 Criocoben ¢popMynupoBaTh LEIH U CHOCOOBI 00paboTku PE3YNBTaTOB, IIPOBOAUTH
3aj1a4y UCCIIEA0BAHNUS, BEIOUPATh KPUTCPUH MCCIIEIOBAaHMS 110 COINIACOBAHHOMY C PYKOBOIUTEJIEM ILIaHY,
OLICHKU, BBISIBIIITH IPHOPUTETHI PEIICHHS 33124 [IPECTABIATH ITOJIY4YCHHBIC PE3YIbTaThI

OIIK-1.3 Brnameer cHCTEeMaTHYeCKUMU 3HAHUSAMU TIO
HAIPaBJICHUIO JEATCIBHOCTH; YIITyOICHHBIMH 3HAHUSIMH TI0
BBIOpaHHON  HANpaBIEHHOCTH TOATOTOBKH, 0a30BBIMU
HaBBIKAMH MPOBENICHHS HAyYHO- MCCIIEIO0BATEIILCKUX PaboT
10 IPEIJIOKEHHON TEME




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

[K-1.3 Brnageer HaBbIKamMu pabOTBI C COBPEMEHHBIMU
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 3naeT METOABI HCCIENOBAHUS U pacueTa MPOIecCoB,
MPOUCXOMANINX B COBPEMEHHBIX (DU3MUYECKUX YCTaHOBKAaX W
YCTPOKCTBAX B OOJIACTH SACPHON (PU3UKU U TEXHOJIOTUN

[IK-2.2 Ymeer paccuuThiBaTh M IPOBOIUTH HCCIEIOBAHUS
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PU3HUECKUX
YCTaHOBKaX W YCTPOWCTBaX B OOJACTH sIEpHON (QHU3UKU U
TEXHOJIOTUI

I1IK-2.3 Bmageer HaBbIKAMU HMCIOJIb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJIOTMHA W IAKEeTOB MPHUKIIAIHBIX
MPOTPaMM TIPU MPOSKTHPOBAHUH M PACUETE YCTPOUCTB WIIH
00beKTOB (YCTaHOBOK, MarepuajoB, NMpuOOpOB) B CBoel
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 coBpeMEHHBII YpOBEHb Pa3BUTHS HAyKU 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;
. CIIOCOOBI TIOBBIMECHUS I(P(EKTUBHOCTH M PE3yJbTAaTUBHOCTH HAYYHOW M IPOM3BOJICTBEHHON
JeSTeIbHOCTH;
* OCHOBHBIC BUJIbI HAYYHBIX MCCIICIOBAHUH, CIIOCOOBI OpPraHU3aluK HAYYHBIX HCCIICIOBAHNUI;
* OCHOBHBIC METOJIbI HAayYHBIX HCCIICIOBAHUA W TPUHLMUIIBI CUCTEMHOTO ITOJX0/a TPU OpraHU3aIiN
Hay4HBIX UCCIIC/I0BaHHI;
* METOJbI U HHCTPYMEHTHI 00pab0TKH HAYYHO-TEXHHUYECKOH MH(POpMAIINY;
. METOIbl W CpeicTBa (DU3MYECKOTO M MAaTeMaTHYeCKOro MOJCIMPOBAHMS, 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:
*  opraHu30oBarh 3()(GEKTUBHBIA LUK HAYYHBIX HCCICIOBAHUH MM NPOU3BOACTBEHHYIO IICIOUKY,
BOBJICKAs B IIPOLIECC BHIMOJHEHUS KOMIIBIOTEPHBIE TEXHOJIOTHH;
. NPOBOANUTH (U3MYECKOE M MAaTeMaTHYeCKOe MOJCIMPOBAHUE MOCTABICHHBIX 3alad |
KOHTPOJHMPOBATH JIOCTOBEPHOCTH MOTY4aEMbIX JaHHBIX;
* ABTOMATHM3MPOBATh YKCIICPUMEHT WM MPOU3BOACTBEHHBIH MPOLIECC, UCTIONb3YS METO/BI ¥ CPEICTBA
KOMITBIOTEPHBIX TEXHOJIOTHIA;
*  0pOpMHTH pe3yJbTaThl HAyYHO-TEXHUYECKOH WIIM MPOM3BOJCTBEHHOH NEATEIBHOCTH, UCIIONbB3Ys
KOMITBIOTEPHBIE TEXHOJIOTHH.

BIIAJICTh!

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




TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 KommpioTepHbie TEXHOJIOTMH: 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 TEXHOJIOTUH B | 1 |
TEOPETHUYECKUX UCCICAOBAHMSIX.
6 KommproTepHbie TEXHOJOTHH B HayYHOM 1 1 1
JKCIIEPUMEHTE.
7 Orarel O6p36§)TKPI PE3yABTaTOB HAyYHBIX | 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  |HWuxenepHas rpaduka. 1 1 1
15 CAD/CAM-texnonoruu. WHKeHepHBIH 1 1 1
aHaJIu3.
[IpakTrueckoe [IPUMEHEHHE
16  |KOMIIBIOTEpHBIX TEXHOJOTMI B HayKe H 1 1
IIPOU3BOJICTBE.
Hroro yacos 15 15 15
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 yac., 1 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. KomnbroTepHble TEXHOJIOTUN: OCHOBHBIE TIOHSTHSL.

TexHONOTHSI KaK COBOKYIHOCTh 3HAaHUU O croco0ax M CpeACTBax MPOBEACHUS MPOU3BOJICTBEHHBIX
nponeccoB. MHpopmanus, kak BaKHEHIINK pecypc W OAMH W3 OCHOBHBIX (DaKTOPOB IMOBBIIICHUS
3¢ GEKTUBHOCTH TMPOU3BOACTBEHHBIX IHponeccoB. [loHstne wuHQOPMAMOHHONW TEXHOJIOTHUH,
COBpPEMEHHBIE BHIBI MH()OPMALMOHHOTO OOCITYKMBAHUS, CPEICTBAa BBIYMCIMTEIBHONW TEXHUKH WU
CBSI3H.




KommbroTepHble TEXHOJIOTHH KaK 4acTh HHOOPMAIUOHHBIX. DYHKIIMN KOMITBIOTEPHBIX TEXHOJIOTHI -
cbop, 00paboTKa, XpaHeHHe U Tnepeada uHpopmanuu ¢ nmomoinbio I9BM. OCHOBBI COBpEMEHHBIX
KOMIIBIOTEPHBIX ~ TexHOoiorui. [IpakTudeckas peanu3anysi KOMIBIOTEPHBIX TEXHOJIOTHHA C
NPUMEHEHHEM IPOrPAMMHO-TEXHHYECKUX KOMIUIEKCOB, COCTOSIIMX U3 TIEPCOHAIBHBIX KOMIIBIOTEPOB
win pabo4yMx CTaHIUI C HEOOXOOUMBIM HAOOpPOM MEepUPEPUIAHBIX YCTPOMCTB, BKIIIOYCHHBIX B
JIOKaJIbHBIE ¥ [I00AJIbHBIC BBIYUCIIUTENIBHBIC CETH M 00ECIICYCHHBIX HEOOXOAUMBIMH IIPOTPAMMHBIMU
CpeICTBaMHU.

VBenuueHne CTENeHM AaBTOMATH3allMM HAay4YHBIX HCCIEIOBAaHHWH, MPOM3BOACTBEHHBIX M Y4EOHBIX
MPOLECCOB, HMX coBepuieHcTBOBaHMuE. lloBbimieHHe ypoBHS 3(GQEKTUBHOCTH paboT B Hayke,
MIPOM3BOJCTBE M 0OPA30BaHNH 3a CUET KOHKPETHBIX (PaKTOPOB.

2. Hayka kak 00BbEKT KOMITBIOTEpPH3aLUH.

Hayxka xak cepa nesitennbHOCTH, HampaBlieHHas! Ha MTOJTy4YeHHE HOBBIX 3HAHUM, KOTOpas peain3yeTcs
C TOMOINIBIO Hay4HBIX HcclienoBaHWd. [lenn Hay4HBIX MCCIeNOBaHWUN: M3yYeHHE CBOWCTB OOBEKTa
(mpouecca, ABIeHHS), pa3pabOTKa TEOPUH, MOTYUCHUE HEOOXOAUMBIX AJISI MPAKTHKH 000OIIEHHBIX
BBIBOJIOB. PasnienieHne Hay4dHBIX HMCCIIEAOBAHUIl MO IeJIeBOMY Ha3HAuUCHHMIO Ha (hyHIaMeHTaJbHBIE,
MpUKIaAHbIe U pa3paboTku. PyHIaMeHTalbHbIE HAyYHbIC UCCe0BaHUN. M3yueHne HOBBIX SIBICHUM
U 3aKOHOB IIPHUPOABI, C CO3JaHMEM HOBBIX INPHHLUIIOB HCCIeIOBaHUN ((HU3MKA, MaTeMaTHKa,
Ouonorusi, xumuss © T.0.). llpuknagnele HayuHble wuccienoBaHus. HaxoxkneHue crnoco6oB
UCIIONIb30BAaHMSI 3aKOHOB MPUPOABI M HAyYHBIX 3HAHMH, IOIYYEHHBIX B (yHIaMEHTAJIbHBIX
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 UCCIEAOBAHUI HAa OCHOBE METOAOB. MeTox Kak croco0 JOCTHKEHUS
LeJIM, [IporpaMMa IOCTPOEHUsS! U IIPUMEHEHUs. TeopuU. ['pylmbl METONOB Hay4HBIX HUCCIIEIOBAaHUM.
OMnupryeckue wucciaeqoBanusi. HakomeHue cuctemaTHueckod uHGOpMandd O TpoLecce.
Hcnonp3yemble MeTOAbI: HAOIMIOACHUE, pEerucTpanus, HU3MEpEeHHe, TECTbl, SKCIEPTHBIH aHaIH3.
OKclepUMEHTaNIbHBIE Hay4HbIE HCCIENOBaHMA. [3ydueHue CBOMCTB OOBEKTa MO OIpeesieHHON
nporpamme. TeopeTHdeckue HaydHble HccleqoBaHMA. Pa3paboTka HOBBIX METONOB pEIICHHS
HAy4YHO-TEXHUYECKHX 3a1ad, 0000UeHns W OOBSCHEHHs IMIMPHYECKUX U HKCIECPUMEHTAIbHBIX
JAHHBIX, BBIIBICHHS OOIIMX 3aKOHOMEpHOCTeH M ux (opmanmusaunu. lcnonb3oBaHHe METOIOB
MOJEJINPOBaHMsI, aHallM3a, CUHTE3a, JIOTHUYECKUX MOCTPOCHUN (TPENNOIOKEHHUS, YMO3aKIIOUCHUS),
aHaJoruu, ujeanusauuu. PanuoHanbHas opranuzauuss HUP. IIpuHnunel cUCTEMHOTO mOAXOnAA.
OCHOBHBIE HAIPABICHHUS PALUOHAIBHOTO NMPUMEHEHHS KOMIIBIOTEPHBIX TEXHOJIOTUH B HayYHBIX
UCCIIEOBAHUSIX.

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

CucteMHBI TOIXOJ B Hay4yHbIX ucciefoBaHusx. COoOp wu mpeaBapuTelbHas 00paboOTKa
HayYHO-TEXHUYECKOH HH(POpPMaMH MO TeMe UccieqoBaHus. [lOMCK M3BECTHBIX pPELICHUH,
M3BECTHBIX METOJOB U CPEJCTB, ONpPEACICHHE WX HEJIOCTATKOB U IPEIJIOKEHHE CIIOCOOOB HX
npeononieTh. VIckiroueHne prcka HEeHYKHBIX 3aTpaT BpEeMEHH Ha yXke pelleHHyro mpobnemy. [lonck
HAy4YHO - TEXHUYECKOTO PEIICHHUS, OT-BEYAIOIIEr0 BBICOKOMY YpPOBHIO. OCHOBHBIC HMCTOYHUKH
uHpopmanmu. Hayunele nokymeHTHl. [lepBHYHBIE W BTOpPUYHBIE HAy4YHBIE JIOKYMEHTHI,
ormyOJNMKOBaHHBIE ¥ HEOMYOJIMKOBAaHHBIE Hay4Hble JJOKyMeHTH. (OcHoBa cOopa W 00pabOTKH
HayyHO-TeXHUYeCKol umH(popmanuu. Ilouck, oO3HaKOMIeHHE, TpPOpabOTKy JIOKYMEHTOB H
cucreMarnzanuio wHpopmanuu. [lowck mo karajoram, pedeparuBHBIM W OMOIHOTpadUUIEeCKUM
W3IaHUSM. ABTOMaTH3auUA MPOLIEAYPHI TIOUCKA. Crienmann3upoBaHHBIC
MH()OPMAIIMOHHO-TTIOUCKOBBIX CHCTEMBI, JJICKTPOHHBIC KaTalory, 0a3sl JaHHBIX, IPOrPaMMBbI ITOUCKA
B cersix Internet. JlokymeHTambHble, (Qakrorpapuueckue, HHOOPMALMOHHO-IOTHYECKHUE
(MHTEIUIeKTYaJIbHBIE) HH()OPMAIIMOHHO-TTOUCKOBBIE CUCTEMBI.

5. KOMHBIOTeprIe TCXHOJIOTMU B TECOPETUICCKUX UCCICAOBAHUAX.



CocraB U MeTOIBI TEOpETHUECKUX HccieqoBannii. OCHOBHAA 3a7jadya TEOPETUUECKUX UCCIIeIOBaHUM.
Coznmanme Teopu:m IO HCCIeAyeMoOil mpobrneme, BKIIOUAIONIel OOBSCHEHHWE SIBICHUH C
WCIOJIh30BAHUEM MAaTeMaTHYECKOTO armapara WM KauyecTBeHHbIX NpaBui. O0beM TEOpeTHYECKHX
WCCICMOBAaHUI.  DTambl  TEOPETHYSCKUX  HCCIAeNOBaHUU.  3aBUCUMOCTh  dddexTuBHOCTH
TEOPETUUECKUX HCCICJAOBAHUM OTBBIOpAaHHBIX MeETONOB. l3BecTHbIe OOIIEHAYYHbIE METOJIBI:
abcTparupoBaHue, uaeanu3anvs, GopManu3aus, aHaIu3 U CHHTE3, 0000meHuss. MareMarndeckue
METOJbl: AHAIUTUYECKHE, UHWCJICHHBbIE, ONTHUMH3AIMOHHBIE, BEPOATHOCTHO-CTATUCTHYECKHE.
OBpUCTHYECKAE TIPHEMBI W  METOMABI: WHBEPCHs, YHUBEPCAIBHOCTh, CaMOOOCITyKUBaHHUE,
accollMalliy, aHaJloTMM W T.J. Jlormyeckne MeToAbl M TMpaBWiIa: YCTAaHOBJIEHHWE HCTHUHHOCTH,
BBISBJICHHE HEIPOTUBOPEUYUBOCTHU U T.II. VICTIONB30BaHNE BBIYUCIUTEILHON TEXHUKH B MPOBEACHUU
MareMarnyeckux pacueroB. [IporpammHoe obecrieueHue JJisi JaHHOTO HAIPaBICHHUS UCCIICTOBAHUM.
bubnuorexkn mporpaMMm Ui YUCIICHHOTO aHaiu3a. bHOMMOTeKH OOIero Ha3HAYeHHWsS H Y3KO
CHeManu3upoBaHHble MakeThl. CriennaaTu3upOBaHHBIE CHCTEMBI NJIi MaTeMaTHUYEeCKUX PacyeToB U
rpadguuecKkoro MaHUMYIHPOBAHUS JaHHBIMUA M TPEJCTABICHHS PE3YJIBTAaTOB. /[MaloroBBIE CHCTEMBI
MaTeMaTHYeCKUX BBIYUCICHUH C JCKJIAPATUBHBIMU S3bIKAMH, MO3BOJSIFOIIUMHE (HOPMYITHPOBATH
3aJ1auy €CTECTBEHHBIM 00pa30oM. DJICKTPOHHBIEC TAOIUIIBI.

6. KOMHBIOTepHBIe TCXHOJIOTHMH B HAYYHOM 3KCIICPUMCHTC.

3amauu ¥ COCTaB SKCHEPUMEHTAIBHBIX HCCICAOBAHUMA. JTambl 3KCIIEPUMEHTAIBHBIX HCCIIeIOBaHUH.
[MogroroButenbHBIN dTam, 3Talm MPOBEACHUS HCCIENOBaHUN, dTam o00pabOTKH pPe3ylbTaToB.
Pa3paborka nporpaMmmbl SKCIIEpUMEHTAJIbHBIX HUccieaoBaHNi. CTpeMiieHHEe K MEHbIIEMY 00beMy U
TPYAOEMKOCTH paloT, YMNPOLIEHUIO OJKCIEpUMEHTa 0e3 IOTepH TOYHOCTH U JIOCTOBEPHOCTHU
pe3ynbraroB. Pemienne 3agaun onpenesieHus MUHIMaIbHOTO YKciia ONBITOB (M3MEpeHuit), 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. IlpumMeHeHHe  CpeICTB  BBIUMCIWTENBHOW  TEXHUKH 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 KaK pe3yJbTaT IUCKPETHBIX H3MepeHHMH. Kommiekchl OfHOMEpPHBIX HIM MHOTOMEPHBIX
curHanoB. OOpabOTKa YUCIOBBIX JaHHBIX B 3aBHCUMOCTH OT XapaKkTepa HCCIIeIOBaHUi. BrlsiBneHne
rpyObIx m3Meperuid. [IpaBuiio Tpex curM. AHAIHU3 CUCTEMAaTHUYECKUX M CIIyYalHBIX MMOTPEITHOCTEH.
Hcnonp30BaHre TEOpHiA BEPOSTHOCTH W TEOPUHM CIy4dallHBIX OmMOOK. [paduueckas oOpaboTka
pe3yabTaToB HM3MepeHHi. BrliBieHHe (QyHKIMOHAJIBHBIX 3aBHCUMOCTEH HCCIEIyeMbIX (aKTOpOB.
BBIBOI SMIHMPHYECKUX 3aBHCUMOCTEH B BHJIE aireOpandecKux WIM IPYTHX TUIOB BBIPAKECHUH,
COOTBETCTBYIOIINX AKCIECPUMEHTAIBHBIM KPHUBBIM. MeTOIbl CpeTHHX W HAaUMEHBIINX KBaJpaToB.
MeTozbl annmpOKCUMAILMH U UHTEPIIOJSIIUY Ha OCHOBE MOJIMHOMOB, PSZIOB, CIUTAlH - (YHKIHIA U T.II.,
KOPPEISAIMOHHBIA M PEerpecCHOHHBINA aHanu3bl. OOpaboTKa OJHOMEPHBIX CHUTHAJIOB: BU3YyaJIM3aIHs
pe3yabTaToOB M3MEpPEHH, M3MEPEHHE Iapa-MEeTPOB CHTHAja, MCKIIOUCHHE CONCPIKALIMXCS B HEM
CIly4yalHBIX TOMeX. MeToapl CIaXHBAaHUS TaHHBIX W (QUIBTPAUH. METOIbl CIEKTPaJIbHOTO
aHanmu3a. YacTOTHBIE COCTABIIIONINE, CKPBIThIE NepronudHocTH. [IpeoOpasoBanus Pypee. OneHka
nepenaroynbix GyHknuid. Kinaccudpukanms n unentudukanus curaanoB. O6paboTka MHOTOMEPHBIX
CHTHAJOB. AHanmM3 W300pakeHWH (PEHTICHOBCKUX, YJIBTPa3BYKOBBIX, ONTHYECKUX U T.II.)
Busyanuzamust n300paxeHust ¢ BO3MOXXHOCTBIO €r0 KOHTPAaCTUPOBAHUS U MCIIOIb30BAaHMS I[BETOBOM
raMmbl.  M3MepeHus Ha W300pakeHHH (BBIYMCICHHE DPAa3MEpPOB, IUIOIIAJICH, MEPUMETPOB U JIp.
XapaKTepUCTHK 00heKTOB). DunbTpanus nzo0pakeHus (MOAABICHUE CIYYalHBIX COCTaBIISIOIINX).
Crarnueckuii aHau3 H300pakeHus 110 THCTOrpaMMam sipkocTh. Kitaccudukanms n300pakeHusl.

8. OdopMmieHue pe3yabTaToB HaAyYHBIX UCCIICIOBAHMIA.



[Ipomecc wm cpenactBa odopMieHUs HaydyHbIX pabor. Otder, moknazn, crarhsa. CpencTra
BBIYMCIIMTEJILHON TEXHUKU B 0DOpMIICHUHN PE3y/IbTaTOB HayyHBIX HccienoBaHuii. Ilponecc co3nanus
Hay4YHBIX JOKyMeHTOB. IloaroroBka TekcToBoi 4yactu. @opmynsl u criericuMBosbl. DopMupoBanue
Tabnmui, U ux rpaduyeckoe oroOpaxenue. [loAroroBka wWiUTIOCTpanuii B BHJIE CXEM, PHUCYHKOB,
gyeprexel, rpagukoB, auarpamm. [pamMmaTHYecKuid ¥ JEKCUYECKUI KOHTPOIb. VIMIIOPT pHCYHKOB U
rpaduvecKkux H300pakeHWd u3 Apyrux cucreM. DopMmaTupoBaHue JOKyMeHTa. lcronb3oBaHue
CIIEIMANIBHBIX PEJAKTOPOB ISl HAYYHBIX JOKyMeHTOB. OOecrieueHHe KOMIUIEKCHOTO CO3/IaHHUs
IOKyMeHTOB. [IpuMeHeHre MHTerpupOBaHHBIX MPOTPAMMHBIX CUCTEM. VcIonabp30BaHHE KOMILJIEKCOB
B3aUMOCBSI3aHHBIX MPOrpaMM B paMKax OJHOW omepanuoHHOW oOomouku. [wmepcpenst u
MYJIBTUMEIUHHBIE CUCTEMBI.

9. ABromaru3anysi pU3MUECKOTO dKCIIEPUMEHTA.

Kommiiekehbl cpeacTB M METOOB Uil YCKOpeHHst cOopa U 00pabOTKM 3KCHEPUMEHTAIbHBIX JaHHBIX,
MHTEHCH(UKAIIMK HMCIOIb30BaHUS JKCIIEPHUMEHTAIBHBIX YCTaHOBOK, MOBBIMECHUS ()(EKTHBHOCTH
paboTel uccnenoBaresied. ABTOMAaTH3MpPOBAHHBIE CHUCTEMBI. TpeOoBaHUS K OBICTPOJECHCTBHIO,
Ha&KHOCTh, yHH(UKams, ruOkocts. KomnekrnBHOE oOCHyXHBaHHE (UINUYSCKUX YCTAHOBOK.
JnanoroBelii pexuM paboTsl. Cucrema KOHTPOJIS pe3ylbTaTa U3MEpPEHHs B JIOMyCTUMBIX Ipejiesiax.
Pabora B pexume "peanbHoro macmraba Bpemenu" (real-time). CTpykTypa aBTOMaTW3MpOBaHHON
cucteMbl. Jlarunku u ceHcophl. M3MepurtenbHas anmnaparypa. JInHuu nepeaaun. YcuieHue ciadbix
curHanoB. IlpeoOpa3oBareneit anamoropod wuHpopManun B uudpoByro u Haobopor. Kanan
nusMepenus. Iatepdetic, conpspkeHne pa3iudHbIX OJIOKOB aBTOMATU3UPOBAHHOHM cucTeMbl ¢ DBM.

10. ABTOMaru3aIys MPON3BOICTBEHHOTO MpoIiecca.

MopaynsHbli  OAXOA B OpraHW3alMd  MPOU3BOACTBEHHOro mponecca. JyOmupyromme
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,
NPEeaNpUATHS 110 epepaboTKH He(PTH, MPOU3BOACTBO MUKPOUHIIOB.

11. CnoxxHsle HCCIICAOBATCIBLCKUC U TPOU3BOACTBCHHBIC CUCTCMBI.

O (heKTHBHOCTD IKCIEPUMEHTAIBHBIX UCCIEIOBAHUI CIOXKHBIX cucTeM. HennHeiiHas B3anMOCBSI3b
napaMeTpoB. Mojenb KOHTpOJs IPaBUIbHOCTH J€JaeMbIX BbIBOAOB. Mepapxuueckas CTpyKTypa
mogened. llocnenoBarenbHOCTh TEpexoAa OT CTPYKTYpHOro (TOIOJIOTHYECKOTO) YPOBHA K
(GYyHKIIMOHATBPHOMY  (QITOPUTMHUYECKOMY) M OT (YHKIMOHAJIBHOTO K IapaMeTpUYEeCKOMY.
3aBHCUMOCTb  pe3yJibTaTa MOJCIUPOBAaHUS OT aJCKBATHOCTH HCXOAHOM KOHIENTyalbHON
(ommcarenbHOM) MOAETH, OT MOJYYEHHOW CTENEHH MOAoOus ONUCAHMS PealbHOTO O0BEKTa, YHcia
peanu3anuii MOAEIH U APYTux (axTopoB. IMuUTaMOHHAs MOJIENb, peaju3yeMast 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 W OOCITY)KEHHBIX 3alIPOCOB. YIIaJICHHBIC
NOJIB30BATENIN M ynaleHHble TnpuOopel. @DuiusTp BxoaHbBIX 3ampocoB. Ouepenp 3ampocos.
AyTeHTH(]UKaMs Toib30BaTeeld. PacrpeneneHHOe XpaHEHWE [aHHBIX. ABTOMAaTH3HPOBAaHHEIC
cucTeMbl ¢ oOparHOW cBsizblo. Poib kaHanma m3mepenus B (popmupoBaHum oOparHOW cBsizu. Ponb
cpencTB 00pabOTKH 3arpocoB B GYHKIMOHUPOBAaHMH 00paTHOM cBsi3u. [IpuMepsl cucteM ¢ 00paTHOM
CBSI3BI0, MO/IJICP)KAHUE 3HAYCHHS ITapaMETPOB Ha 33JJaHHOM YPOBHE, CAMOPETYJISILIUSL.

13. CoBpeMeHHbIE BRIUNCIUTEIbHBIE IPOTPAMMHBIE KOMITIEKCHI.



Komrmiekcbl Ha  OCHOBE MakpoCped SI3bIKOB  IPOTPAaMMHPOBAHHS, HUCIONB3YIOUNIHE  Y3KO
CIELMATN3UPOBAaHHbIE IAKeThl, OPUCHTUPOBAHHBIE HA pELICHHWE OMNPENENIEHHOIo Kiacca 3ajad.
Fortran m maker NAG. Crnenuanu3upoBaHHBIC CHCTEMBI JUIsi MaTeMaTHYeCKHX pacueToB U
rpagUyecKoro MaHUIYJIMPOBAaHHWA JAHHBIMH W TIPEJACTABICHUS pe3ynsraroB. [paduueckoe
npezacTaBieHrne quddepeHnranbHbIX ypaBHeHUI B nporpamMme Phaser. Craructudeckuil aHaim3 B
nporpamme Statistica.

JlnanoroBble CUCTEMBI MAaTEMaTH4ECKUX BBIYMCICHUH ¢ AEKIapaTUBHBIMU S3bIKAMHU, TO3BOJISIONIMMU
(bopMynHpoBaTh 3a/1a4M €CTECTBEHHBIM 0Opa3oMm. Beraucnenus B nakere MathCAD. [IporpamMmHast
cpena Matlab. Ilaker Mathematica. Tabnuunbsie mpormeccopbl. PacueTbl ¢ JaHHBIMH,
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.
IMporpamma AutoCAD. Bo3moxnoctn, uHTerpanusi. ®opmar ¢aiinoB, koHBepramusi B ApyTHeE
¢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
ycnoBus. OIHOMEpHBIM, IBYMEpPHBIM M TpexMepHbIii pacueT. [locTpoeHue reoMeTpuu 3agayu.
LlenbHble W AMCKpeTHBIE 31eMEHTHl. PacueTHas ceTka. BbiOop Tuma siueek M MX JOCTAaTOYHOTO
konuuectBa. [IpeaBapurensHas 0OpaboTka JaHHBIX (preprocessing), BHIOOP aJITOPUTMOB PEICHHS.
Pemarenu (solvers). Urepaunn u cxomumoctb. Iloctnponeccopsl (postprocessor). Busyanuszanus
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.

[Ipesenranus 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 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)

W3ydyenne nucumruimHbl "KoMIBIOTEpHBIE TEXHOJNOTMM B HAyKe W MPOHM3BOICTBE" Iperoyiaract
OCBOGHHME MAaTCpPHAIOB JICKIMH, CHUCTEMaTHYECKyl0 paboTy CTYAEHTOB B XOJE IPOBEACHHS
CEeMUHApPCKUX 3aHATHUH, pEIICHWE KOHTPOJIBHBIX M TECTOBBIX 3aJaHWM, BBINOJHEHUE 3aJaHUN IS
CaMOCTOSITEIbHOU PabOTHI.

Ha nexnmsx packpbIBaroTCs OCHOBHBIE BOIIPOCHI B paMKaX PacCMaTpUBAEMON TEMBI, CTaBATCS aKLIEHTHI
Ha HauOoJiee CIIOKHBIX MOJIOKEHHMSAX H3y4aeMoro marepuana. MaTepualbl JIEKIMH HCHOJIB3YIOTCS
CTYACHTAaMH JUISI IOATOTOBKH K CEMHHAPCKUM 3aHSATHSIM.

Llenpl0 CEMHHApPCKOTO 3aHATHUS SBISCTCS PAcCMOTPEHHE OCHOBHBIX M Hambojee MpoOIeMHBIX
BOIIPOCOB B PaMKax TEMbI 3aHSATHs, KOHTPOJb 3a CTENEHBbIO YCBOCHMS CTYJICHTaMHU IPOHJEHHOIO
Marepualia ¥ XOIOM BBITIOJIHCHHS MMHU 3aJaHUH CaMOCTOSTEIbHOW paboThl. B Xome cemmHapcKux
3aHATUH 3aKpEIUIAIOTCS YMEHHMS M HaBBIKM pabOTHl CO CHEHHATM3MPOBAHHBIM IPOTPAMMHBIM
obecrieueHreM. 3aHATHS IPEAIOIAraloT BHIIOJIHEHHE TECTOBBIX M PACUSTHBIX 3aJaHUH.

3agaHus JUIS CaMOCTOSITENBHOM paboThl MPEIyCMOTPEHBI [UIS 3aKPEIUICHHsT M PACIIMPEHHs 3HAHUM,
YMEHHI ¥ HaBBIKOB, IPUOOPETCHHBIX B pe3yNbTaTe M3Y4CHUs AMCHUILIHHBL 3aaHHs BBIOIHSIIOTCS
CTY/ICHTAaMHU B THICbMEHHOM BH/JIE BO BHEAYAUTOPHOE BPEMSI.

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

B pasgene | oOparuTh BHUMaHHE HAa OCHOBBI COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH M HX
MPAaKTUYECKYI0 peaju3alii0 ¢ [PUMEHEHHEM MPOrpaMMHO-TEXHHYECKHX KoMIuiekcoB. Cremyer
W3YYUTh BOIIPOCH TOBBIIICHUS YPOBHS 3(QQEKTHBHOCTH pabOT B HayKe M INPOU3BOACTBE 3a CYET
BHEAPEHHSI KOMIIBIOTEPHBIX TexHoNoruil. Heobxoaumo pa3obparbes B CyTH, LENSX, 3aa4ax U METOAaxX
HAay4YHBIX MCCIEAOBaHUN U1 (OpPMHPOBAaHHMS CHCTEMHOIO IIOAXOAA. YIACIUTh BHUMAaHHE BHIaM
HAy4YHO-TEXHWYECKOM WH(pOpMAalMU U €€ POJM B OpPraHM3alud HAayYHOTO WJIM HPOU3BOJICTBEHHOTO
mpolecca.



B pazzene 2 oOpaTUTh BHUMAaHUE HA OCHOBHBIC BHJbI IPOTPAMMHOIO OOECTIeueHHs ISl TPOBEACHHS
TEOPETHUYECKUX M OSKCIEPUMEHTANBHBIX HccieqoBanuii. HeoOxogumo mOHUMAre 3aBUCUMOCTH
3(p(PEKTUBHOCTH HCCIICOBAHUM OT BHIOPAHHBIX METOIOB M MX pEaJM3alUH B paMKaxX KOHKPETHOTO
nporpaMMHOro npoaykra. Creayer MCHoNb30BaTh 3HaHUS U3 1 pasznena anst pa3paboTKH Mporpamm
OKCIIEPUMEHTAIbHBIX M TEOPETHYECKHX HCCIICNOBAHUM, CTPEMACh K MEHbIIEMy 00beMy H
TPYIOEMKOCTH paloOT, YIPOIICHUIO OJKCIEPUMEHTa ©e3 MOTepH TOYHOCTH U JOCTOBEPHOCTH
pesynsraroB. Oco0oe BHHMMaHHE YAEIUTh MOAEIMPOBAHMIO OOBEKTOB M IPOLIECCOB B HAyYHOM
skcniepuMenTe. OBnaseTh HaBBIKAMH MPABUIIBHOTO 0(OPMIICHHS PE3YJBTaTOB UCCIICAOBAHHA.

B pazzaene 3 oOpaTuTh BHUMAaHUE Ha OCHOBHBIE BOIIPOCHI, CBSI3aHHBIE C AaBTOMATH3aLNeH SKCIIepUMEHTa
U TPOM3BOACTBEHHBIX IpoLeccoB. Pa3o0parThbCsi B CTPYKTYpe U COCTaBE aBTOMAaTU3MPOBAHHBIX CUCTEM
ynpasnenus. OOpaTute BHUMaHue Ha ocobeHHocTH npoektupoBanust ACY TII mis pa3nuuHbIX 3a1a4.
Heo0xonrMo 03HaKOMHUTBCS € MPOTPaMMHBIM OOECIEYEHHEM JJISi IPOCKTUPOBAHUS M MOJCIINPOBAHHUS
CHCTEM YIpABJICHHs, YMETh MHTEIPHPOBATh CUCTEMY YIPABIEHHsS B COCTaB (PM3NYECKOH yCTAaHOBKU.
Crenyer U3y4uTh NPUHIUIIBI MOACIHPOBAHUS CIIOXKHBIX aBTOMATU3UPOBAHHBIX CHCTEM.

B pasgene 4 oOpaTuTb BHUMAaHWE Ha 3Tambl WHXXEHEpHOro aHanmmu3a. ClieayeT 03HAKOMHUTBCA C
IPOTrpaMMHBIM 00€CIIeYeHHEM Ul IPOBEJCHUS MHKEHEPHOT0 aHajlu3a U MporpaMMaMH WHKCHEPHOU
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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

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

OIIK-1.2 Cnocoben coctaBiATh OOWIMi TuiaH paboTHI IO
3aJJaHHOW TeMe, TMpelaraTb METOAbl HCCIEIOBaHMUSA U
CH0CO0bI 00paboTku PE3YyNBTaTOB, MPOBOAUTH
UCCIIEJOBAaHMS IO COINIACOBAHHOMY C PYKOBOJIUTEJIEM IIaHY,
MIPE/ICTABIISATH MOJTYYCHHBIC PE3YIbTaThI

OIIK-1.3 Bnazmeer CHCTEMAaTHYECKHMMHU 3HAHMSIMH IO
HATPaBJICHUIO JCSITEIbHOCTH; YIIIyOJICHHBIMUA 3HAHUSIMH T10
BBIOPAaHHOW  HANpaBIEHHOCTH IOJATOTOBKH, 0a30BBIMU
HABBIKAMHU MPOBEACHUSI HAYYHO- MCCIIEIOBATENILCKUX PaboOT
10 IPEAJIOKEHHON TeME

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

[IK-1.3 Bnageer HaBblkKamMu palOOTBI C COBPEMEHHBIMHU
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

[TK-2.1 3naeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCCOB,
MPOHUCXOASAIINX B COBPEMEHHBIX (PU3NYECKUX yCTAaHOBKAX M
yCTpoicTBaxX B 00IaCTH SJIEPHOH (PU3UKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (DHU3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH siAepHOM (QHU3UKH U
TEXHOJIOTUHI

[1K-2.3 Brnaneer HaBbIKAMHU UCIIOJIb30BaHUs
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHUKIAIHBIX
MpOrpaMM INPH MPOESKTUPOBAHUHU U PACUETe yCTPOIMCTB MU
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 3HaeT coBpeMEHHBI YPOBEHb Pa3BUTHS HAayKH U
TEXHOJIOTUH, MpodecCHOHANbHBIE TMPOOJIeMbl B  CBOEH
MpEeaMETHOM obnacTu

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHust TucuUIUINHBI « KOMIIBbIOTEpHBIE TEXHOJIOTUH B HAyKe M ITPOM3BOACTBE» 00yJaromuics

JIOJDKEH

3HAThb:




* OCHOBHBIC TOHATHS O KOMIIBIOTEPHBIX TEXHOJIOTHUSX, UX (DYHKIIUH, IPAKTUIECKOE IPUMEHEHHE;
. CIOCOOBI TIOBBIIICHUST (PPEKTUBHOCTH W PE3yJIbTaTHBHOCTH HAy4YHOW M IPOHM3BOICTBEHHOU
NEeATeIIbHOCTH;
* OCHOBHBIC BH/Ibl HAYYHBIX UCCIICIOBAHHIA, CIIOCOOBI OpraHU3aIMy HAYYHBIX UCCIICIOBAHMIA;
* OCHOBHBIE METOJbI HAy4HBIX HCCIICOBAHUHM M MPUHLUIBI CHCTEMHOTO MOAX0/a IPU OpraHU3aIuN
HayYHBIX MCCIICIOBaHUN;
* METOJbI U HHCTPYMEHTHI 00pab0TKH HAyYHO-TEXHUIECKON HH(pOpMAIINY;
. METOJBl M CpelncTBa (HU3MYECKOr0 M MATeMaTHYeCKOr0 MOICITUPOBAaHUS, a TaKKe 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:
*  opraHu3oBarth (PQPEKTUBHBIA IHUKII HAyYHBIX HCCIICJAOBAHUI WM TPOU3BOJICTBEHHYIO LEIOUKY,
BOBJICKAs B MPOLIECC BHINOIHEHUS KOMIBIOTEPHBIE TEXHOJIOTHH;
. NpOBOIUTHh (DU3MYECKOE W MaTeMaTH4eckoe MOJCIMPOBAHUE IIOCTABICHHBIX 3a1ad M
KOHTPOJIHMPOBATh JTOCTOBEPHOCTH MOITY4aeMbIX JaHHbIX;
* aBTOMAaTH3HMPOBATh HKCIIEPHUMEHT HJIM IPOU3BOJCTBEHHBIH MPOIECC, UCIONB3Ys METO/IBI M CPENICTBA
KOMITbIOTEPHBIX TEXHOJIOTHIA;
* odopmuTE pe3ynbTaThl HAYYHO-TEXHHYECKOW WIIM HPOM3BOJICTBEHHOHN NESATEIBHOCTH, MCIONB3YS
KOMIIbIOTEPHBIE TEXHOJIOTHH.

BJIA/1eTh:
. HaBbIKAMH PaboOThl ¢ O(UCHBIM NPOTPaMMHBIM OOECIIEUCHHUEM, NPOTpaMMaMHU CO3AaHUS
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

Konrponbnass Nel. «Kommbtorepubie TtexHomorud. OcHOBHBIE TOHATHS. Hayka kak 0OBEKT
KOMITBIOTEPU3aLIUI

Bapnanr 1.

1. Kak KOMIBIOTEpHBIE TEXHOJIOTMH IOBBILIAIOT YpPOBEHb A(PPEKTUBHOCTH paboOT B CledyIOLIeH
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 TEXHOJIOTMU IOBBILIAIOT YpPOBEHb A(PPEKTUBHOCTH paboOT B CledyIOLIeH
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 TEXHOJIOTMU IOBBILIAIOT YpPOBEHb A(PPEKTUBHOCTH paboOT B CledyIOLIeH
curyanuu: «[Ipon3BOACTBO 4aCOBBIX MEXaHU3MOBY (IIEPEUHUCIUTD HE OoJiee 5 MyHKTOB)?

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



1. Kak KOMMBIOTEpPHBIE TEXHOJIOTHU MOBBIMIAIOT YPOBEHb 3(PPEKTUBHOCTH pabOT B CICAYIOMICH
curyaru: «IIpoBelieHre OMMHAKOBBIX SKCIIEPUMEHTOB B JIBYX Pa3HBIX J1a00paToOpusix» (MepeUnuciIuTh
He 0osee 5 MyHKTOB)?

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

1. Kak KOMIBIOTEpHBIE TEXHOJIOTMH IOBBILIAIOT YpPOBEHb A(PPEKTUBHOCTH paboOT B CleAyIOLIeH
curyanuu: «CocTaBlieHUE ITPOTHO3a TIOTOJIbD» (IIEPEYUCIUTh He OoJiee 5 MyHKTOB)?

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

1. Kak KOMIbIOTEpHBIE TEXHOJIOTHU TOBBIMIAIOT ypPOBEHb A(PPEKTHBHOCTH pabOT B CIEAYIOMIEH
curyauuun: «M3mepenue paananoHHOTo (oHay (epedncinuTs He 6osee 5 MyHKTOB)?

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

Kontponenas Ne2. «IIporpamMmMHoe oOecriedeHHE TEOPETUYECKHX U IKCHEPUMEHTAILHBIX HAYYHBIX
HCCIeq0BaHUI.

Bapuanr 1

1. IlepeunciuTe THNBI NPUKIATHOTO IMPOrPAMMHOrO oOecredeHus, HeoOXOAMMBIE UII pacdeTa
CPEAHErOI0BOM TEMIIEpaTyphl BO3LyXa 10 €KeIHEBHBIM HAOIIOACHUSIM.

2. B 4eM pa3HHLIAa MEKIY OOBIYHBIMU M MOJEIIHBIMU 3KCTIEPUMEHTAIBHBIMH UCCIICAOBAHUSIMH?
BapuanT 2

1. IlepeunciuTe TUIBI MPUKIAAHOTO MPOrPAaMMHOIO obecredeHusi, HeOOXOAUMBbIE IS MOCTPOCHHUS
rpaduka GyHKIIUH 110 SMIHUPUIECKOl hopmyre.

2. Maiite onpeneneHne MaTeMaTudecKol MOJIEITH

BapuanT 3

1. TIlepeunciuTe THNBI NPUKIATHOIO IMPOrPAaMMHOrO oOecredeHus, HeoOXOAMMBIE UIS pacdeTa
IJIOTHOCTH KUJKOCTH IIPH €€ HEPAaBHOMEPHOM Harpese.

2. Kparko nepeyncinTe OCHOBHBIE 3TAIlbl SKCIIEPUMEHTAIBHBIX HCCIET0BAaHUI
Bapuant 4

1. HGpe‘lI/ICHI/ITe THUIIBI IPUKIIAJHOTO IPOTrpaMMHOI0 O6GCH6‘IGHI/IH, H606XO,Z[I/IMBIG JJIs1 CHMBOJIBHOI'O U
YHCJICHHOI'O pacyeTa OIPCACIICHHbIX NUHTECIPAJIOB.

2. Kparko nepedncinure OCHOBHbIE 3Tallbl TEOPETUUECKUX HCCIIE0BAHUH.

Bapuant 5

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

2. Kparko mnepeunciaure KaTeropud MPOrpaMMHOIO oOecreyeHHss HEeoOXOIMMOro B HAay4HOM
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. PacnuimmTe OCHOBHBIC DSTallbl MAaTCMaTU4ICCKOro MOACIUPOBAHHA 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. Tlonstue mHGOpPMaAIMOHHON TexHONOrHUA. KommblorepHbie TexHoIOrH. OYyHKIUN KOMITBIOTEPHBIX
TEXHOJIOTHH.

2. llenu Hay4HBIX HccienoBaHWi. Pa3neneHune HaydHBIX MCCIENOBAaHUM IO IIEJIEBOMY HA3HAYECHHIO.
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 METOIbl TEOPETHUECKUX HCCIEAOBaHUN. OTallbl TEOPETHUYECKUX HCCIEIOBaHUM.
[Iporpammuoe obecnieueHre a1l JTaHHOTO HaIlPaBJICHUS UCCIIETOBAHHA.

7. 3amauu ¥ COCTaB HKCIEPUMEHTAILHBIX HCCIEIOBAHUI. DTallbl SKCIEPUMEHTABHBIX HCCIIEIOBAHUH.
Mertoxn MozpenupoBaHus OOBEKTOB U MPOLIECCOB B HAYYHOM SKCIIEPHMEHTE.

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

10. Cpencrsa BHIYHCIUTEIBHON TEXHUKH B O)OPMIICHHH PE3YNIBTATOB HAYYHBIX MCCIICIOBAHUN. DTarlbl
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 ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka oOmIMYHO § Oa/uIOB -  BBICTaBJISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHUH KOHKPETHBIX 3a1ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, 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 10 CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIONyCKaeT B
OTBETE WJIM B PELLICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oaisa - BBICTABISETCS CTYAEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka ymoBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B HM3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBI HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIMycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(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.
HuddepeHMpoBaHHBIN 3a4€T CTABUTCS 10 UTOraM TEKYIIEH yCIeBaeMOCTH, OTBETOB HA KOHTPOJIbHBIC
BOIIPOCHI ¥ PEILIEHUs] KOHTPOJIbHOM 3a1a4H.

Bo Bpems mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydYalolIecsi MOrYT IOJb30BaThC
NpOrpaMMOM JUCUUILIMHBI, CIIPABOYHOM JIMTEPATypoM, BBIYMCIUTENBHOM TEXHUKOM, U CBOUMH
KOHCIIEKTaMH.



